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PART I. 

GENERAL REOUIREMENTS AND COVENANTS 
Section 1101. Definitions. 

1101.01 DEFINITIONS OF TERMS. In these specifications and in the accompany
ing contract tl1e follo,ving definitions shall obtain: 

State. The State of Io,va acting thru its authorized representatives. 

Commission or State High\vay Commission. The State High,va)" Con1mission as 
constituted under the la,Ys of the State of Io,v-a. 

County. Party of the first part in the ac<?on1pan)1ing proposal or contract. 

Board or County Board. The County Board of 8upervisors as constituted under 
Cl1apter 35 (521-522) of the Code of Io,va 1931 ancl subsequent amendments thereto, 

reJ)resenting the contracting col1nty. 
Engineer. The County Engin<'<>r appointed by the Board of Supervisors of the 

contracting county and his authorized rrpresentati,
1
es. 

Auditor. Tl1e Auditor of the contracting county, duly elected under Chapter 35 
of the Code of Io,,a, 1931, ,vith subsequent an1endments thereto. 

Inspector. The authorized representative of the Engineer assigned to the inspec
tion of tlte ,vork or the material therefor. 

Bidder. Any individual, firm or corporation submitting a ,vritten proposal in an
s,ver to ad,1ertisement for bids for the contemplated ,vork or any portion thereof, 
acting; directl-y or thrt1 an authorized rcpresentati,,.e. 

Contractor. The Party of the Second Part in the accon1panying contract. 

Sub-Contractor. Any indjvidual, firm or corporation who with the approval of the 
Count)· Board has contracted ,vith the Contractor to execute and perform all or an:r 
part of the accompanying contract. 

Employee of Contractor or Sub-Contra-0tor. Any pP-rson ,vorlcing on the project 
who is under the direction or control or receives compensation from the Contractor 
or Sub-Contractor shall be considered an employee of the Contractor or Sub-Contrac-

tor. 
Contract Period. The period from the specifi<>d date of commencing worl{ to the 

specified date of completion, both dates inclusive. The contract period may be ex
tended as provided in Paragraph 1108.06 in which case the contract period includes 
the ne,v date of completion. 

Contract Sum. The aggregate sum obtained by n1ultiplying the eRtimated nl1n1her 
of units of each class of worlc by the unit price for that class of ,vorlc as specified in 
~he <?ontract. The contract sun1 i8 Ruhject to chane;e when the actual number of units 
1s found to vary from tl1e e8tin1ated nl1mher. It is also s11bject to change under the 
provisions of Paragraphs 1109.03 and 1109.04 hereof. 

Plans. Dra,vinp:i:; prepared hy the Co11nt-~r Enginerr or the Con11ni~~ion, or repro 
dl1ctions thereof, ,v]1ich r..;ho,Y tl1e location of tl1e projc>C't and the general and <letailecl 
layout of the ,Yorl< conten1plated in the accon1panying contract. 

Alternate Plans. Plans otl1er tl1an tl1ose prepared by tl1e County Engineer or the 
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Commission, which are submitted by a bidder as the basis for a proposal for the work 
or a part thereof. 

Specifications. The requirements contained herein and in special provisions apply
ing to the contract pertaining to the method and manner of performing the work or 
to the quantities and ql1ality of the materials to be furnished under the contract. 

Special Provisions. Clauses or memoranda applying to the contract changing or 
supplementing the specifications. 

Notice to Bidders. The provisions, r equirements and instructions pertaining to 
the work: to be a"\varded, manner and time of f-iubmitting proposals, quality of materials 
required and estimated quantities of work as prepared for the inforn1ation of bidders 
submitting proposals. 

Proposal. The formal signed tender of prices b31 the bidder, on the standard form 
furnished therefor, a copy of which is herein contained. 

Contract and Documents Included Therein. The agreement setting forth the terms 
and conditions on \vhich the work is to be performed. The contract documents are 
the advertisement, notice to bidders, contractor's proposal, the price agreenient, these 
specifications, special provisions, contract bond, general and detailed plans and all 
supplemental agreements. 

Proposal Guaranty. The security to be furnished by the bidder as a guaranty that 
he will enter into a contract for any worlr awarded to him as required i11 the notice 
to bidders. 

Contract Bond. The bond executed bv the Contractor and his surety in favor of 
y ~ 

the Party of the First Part, guaranteeing the faithful performance of the ,York cov-
ered by the contract, and the payment of all debts pertaining to the work:, a copy of 
the form of which is herein contained. 

Surety. The individuals or corporate body other than the contractor signing the 
contract bond. 

Right-of-Way. The portion of the highway or any other area which is reserved 
for or secured by the County for constrl1cting the work, or for obtaining material 
therefor as shown on the plans. 

Roadway. That portion of the highway included between the outside lines of slopes, 
gutters, or side ditches, including also the appertaining structures, all slopes, ditches, 
channels, waterways, etc., necessary for proper drainage. 

Roadbed. That portion of the roadway bet,veen the inside edges of slopes of dit
ches and tops of fill slopes; the '' sub grade'' plus the '' shoulders.'' 

Subgrade. That portion of the roadbed upon which the surface course or pavement 
is to be pl aced. 

Superintendent. The Contractor's authorized representative in responsible charge 
of the worlr. 

The Work. The construction project specified herein as indicated on the plans of 
the contemplated improvement. 

. 
Classes of Work. Those divisions of the work: according to methods of construction 

involved or materials reqt1ired, made for the purpose of measurement and payment 
and indicated by the items upon wl1ich bids have been received for eacl1 specific con
tract. 

Culverts. Strt1ctures through fills, having a clear span of 12 feet or less measured 
at right angles to the axis of barrel. Structures having multiple openings each meet~ 
ing the above requirements, shall be considered as culverts. 
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Bridges. Drainage structures having a clear span greater than 12 feet. 

Substructure. All that part of a bridge. below the bridge seats or below the skew
back: of arches. Baclcwalls, wing,valls and wing protection railings shall be considered 
as part of the substructure. 

Superstructure. All that part of a bridge above the bridge seats or above the skew
baclc of arches, except as noted above. 

Temporary Structure. An,· temporary structure r eq11ired to maintain tra~ic dur
ing construction of the worlc and which v1ill be dismantled ,vhen the worlc 1s com
pleted. The temporary structure shall include the earth approaches thereto. 

Supplemental Agreements. ,v-rittcn agreements executed by the Contractor and 
County subseqt1ent to having entered into the contract. 

Section 1102. Proposal Requirements and Conditions. 
1102.01 CONTENTS OF PROPOSAL FORM. Bidders will be furnished with 

blank proposal forms, a copy of which is herein contained, showing the location and 
description of the work: conte1nplated, the approximate quantities of the work to be 
performed or materials to be furnished, the amount of the proposal guaranty, and 
the date, time and place of filing and of opening propo~als. '11he proposal shall also 
refer to any special provisions or requiren1ents which are supplen1ental to the stand
ard specifications. Proposals shall be made out as required therein. 

1102.02 ESTIMATE OF QUANTITIES. For all worl{ let on a unit price basis 
the Engineer's estimate of quantities shown in the notice to bidders and proposal are 
understood to be approximate only and will be used only for comparing bids, for 
which purpose they are sufficiently accurate. 

No material change in quantities shall be made by increasing or decreasing the 
length of the road or roads to be improved as sho,vn on the plans and described in 
tl1e proposal form, unless the Contractor consents in ,vriting to suclt increase or de
crease. 

1102.03 EXAMINATION OF PLANS, SPECIFICATIONS, SPECIAL PROVI
SIONS AND SITE OF WORK_ It is assumed that bidders will examine the plans, 
specifications and special provisions to mak:e sure that the requirements are fully 
understood. They must satisfy themselves as to the nature of the work and all con
ditions affecting the performance of the contract. 

1102.04 PREPARATION OF PROPOSAL. Only signed proposals submitted up
on the forn1 furnished by the County will be considered. The blank: spaces must 
be filled in correctly and the amounts written legibly to insure consideration. 

If the proposal is made by a partnership, the name of the partnership and the 
members thereof or if by a corporation the corporate name as ,vell as the agent acting 
therefor shall be shown and the principal place of bt1siness. 

1102.05 REJECTION OF PROPOSALS. Proposals may be rejected by the County 
Board if the form is altered. If there are unat1thorized additions, conditional or 
alternate bids, irreg·ularities of any kind; or if the bidder adds a provision reserving 
the right to accept or reject a contract awarded to him or if the prices are obviously 
unbalanced, proposals may be rejected. 

1102.06 PROPOSAL GUARANTY. Proposals shall be accompanied by a certified 
checlc on a solvent banh:, for 5 per cent of the proposal amount, made payable to the 
County Auditor. 

A certified checl{ to be acceptable shall bear on its face the endorsement of a solvent 
banlc as to the amount certified, which endorsement shall be signed by an official 
authorized to bind the bank by his acts. 
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1102.07 DELIVERY OF PROPOSAL. Proposals shall be placed in a sealed en
velope n1ark:ed so as to indicate its contents. If forwarded by 1nail, this envelope 
shall be enclosed in an additional envelope marh:ed as indicated above. All proposals 
shall be filed ,vith the County Auditor at the place designatecl in the notice to bidders 
prior to the time advertised for opening bids. 

1102.08 WITHDRAW AL OF PROPOSAL. A bidder will be given permission 
to withdraw his proposal unopened after it has been deposited, if sucl1 request is 
n1adr. in 1vriting to the County Auditor prior to the tin1e specified in the advertisement 
for o_pening proposals. No proposals may be withdrawn after the time specified for 
operung. 

1102.09 PUBLIC OPENING OF PROPOSALS. Proposals will be pt1blicly opened 
and read at the time and place stipulated in the ''Notice to Bidders''. 

1102.10 DISQUALIFICATION OF BIDDERS. Only one proposal from an in
dividual, firm, partnership, corporation or association, under the same or different 
names will be received for any one project. 

1102.11 COMPETENCY OF BIDDERS. Bidders will be reqt1ired to 1nak:e such 
a sho,ving as will satisfy the County Board that they are capable of perfon11ing the 
various iten1s of work: before they will be a,varded a contract. As a part of such 
showing, they will be required to furnish the Board a detailed state1nent of Pxperience 
on similar worl{, a list of n1achinery, plant, and other equip1nent ,vhic:11 tlH.:)' propose 
to use on the ,vorl{, and such statement of tl1eir financial resot1rres as the Board 111ay 
deniand. 

Corporations organized under the laws of any other State shall file ,vit l1 the Com
mission a certificate from the Secretary of State of I owa sho,ving tl1a t they have 
complied with all of the provisions of Chapter 386 of the Code of Io,va, 1931, g-overn
ing foreign corporations. Individuals or co-partnerships of other StateR shall file 
with the Count-Jr Auditor an agree1nent consentinp; to the jurisdiction of the Cour ts of 
Iowa, of the County in which the coni-;truction projects n1ay be located and as pro
vided in Section 11037 of the 1931 Code of Iowa, as to all n1atters arising- ont of or 
connected with any contract entered into. Such certificates or agreen1ents shall be 
filed prior to the date of letting with the financial statement herein required. 

Section 1103. Award and Execution of Contract. 
1103.01 Consideration of Bids. The County Board r eserves the right to ,vaive 

technicalities and to reject any or all proposals. 

1103.02 Aw.ard of Contract. In the a,vard of contracts consideration \vill be g·iven 
not only to the prices bid bt1t to the mechanical and other equipment, financial re
sponsibility of bidder, and his ability and experience in the performance of like or 
similar contracts. It is contemplated that the award will be made on the day on 
which bids are opened, but the right is reserved to postpone the a,vard to a later date, 
of ,vhich bidders ,vill be notified after b1ds have been opened, read and recorded. 
Where bids are on excavation ,vorl{ for which the plans sho,v an estin1ated amount 
of overhaul, t l1is overhaul computed at the contract pr1ce per station yard shall be 
included in the total contract amount on ,vliich the proposal gt1aranty and the con
tract bond is based. 

1103.03 RETURN OF PROPOSAL GUARANTY. Proposal guaranties will be 
returned to the unst1ccessful bidders pron1ptly after the a,vard has been n1ade. Should 
no a,vard be made ,vithin 15 days, a ll proposals ,vill be rejected and all guaranties 
r~turned. If a bidder does not ha·ve a representatj,•e present when proposal guaran
~1es are returned, his gt1aranty ,vill be returned by regist~red n1ail to the address given 
1n the proposal. 

1103.04 REQUIREMENT OF CONTRACT BOND. On all contracts amounting 
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to $1,000.00 or more, the Contractor shall furnish and file with the County Auditor 
an acceptable bond in an amount not less than 75 per cent of the contract sum. The 
bond shall be executed in triplicate on the standard form of the State High,vay Com
mission as specified in Part V, and shall be held to co,rer all vvork included in the con
tract, w'hether performed by the Contractor or under subcontract or assignment. The 
bond shall he execl1ted by the Contractor and b~y a sl1rety company authorized to do 
l'.>usiness in the State of Iowa. All bonds sl1all be approved by the County Board. 

1103.05 EXECUTION OF CONTRACT. The bidder to whom the contract has 
been awarded shall execute and file 3 copies of the contract with the County Auditor 
,vithin 15 days after the a,vard has been made. 

1103.06 FAILURE TO EXECUTE CONTRACT. Failure to execute a contract and 
file an acceptable bond as provided herein, within 15 days from date of contract 
a\vard, shall be just and sufficient cause for the annulment of the award and the for
feiture of the proposal guaranty to the County in liquidation of damages sustained. 

1103.07 PROPOSALS ON ALTERNATE PLANS. Proposals for bridge and 
culvert worl{ may be based on alternate plans prepared by Engineers regis~ered under 
the laws of the State of Iowa, provided such plans conforn1 to the requirements of 
these specifications, and have been approved by the County Board and the State High
way Commission 10 days prior to the date of advertisement, and provided also that 
all bidders shall be given e.ql1al opportunity to submit proposals on such alternate 
plans. 

1103.08 PREFERENCE AS TO EMPLOYMENT OF LABOR. Preference shall 
be given to Iowa domestic labor, except that this provision '' shall not apply to ma
terials and supplies to be used in the construction of any road or highway'', all as 
provided by law. 

1103.09 SUPPLIES AND MATERIAL. ''By virtue of statutory authority, a 
preference will be given to materials, products, supplies, provisions and all other 
articles produced, manufactured, made or grown ,vithin the State of Iowa''. 

Section 1104. Scope of Work. 
1104.01 INTENT OF PLANS AND SPECIFICATIONS. The intent of the plans 

and specifications is to provide for the construction and completion of every detail 
of the work described herein. 1t is understood that the Contractor for all or any 
part will furnish all labor, material, tools, transportation and necessary supplies re
quired to mal{e each item complete in accordance with the contract. 

1104.02 SPECIAL WORK. Any conditions not covered by these standard specifi
cations are stated in the special provisions. 

1104.03 INCREASED OR DECREASED QUANTITIES. The right is reserved, 
without i1npairing the contract, to make such increase or decrease in the quantities 
of the work: shown on the plans as may be considered necessary to complete, fully 
and satisfactorily, the constr1.1ction included in the contract. The compensation to 
the Contractor for such changes shall be adjusted as provided in Paragraph 1109.04. 

1104.04 EXTRA WORK. The right is reserved, witl1out impairing the contract, 
to order the performance of ,vorl{ of a class not contemplated in the proposal, which 
may be considered necessary to complete satisfactorily the worlr included in the con
tract. Such extra worl{ shall be paid for as provided in Paragraphs 1109.04. 

1104.05 MAINTENANCE OF DETOURS. Unless sho\vn on the plans, or stated 
in the special provisions, the Contractor will not be required to assume any responsi
bility in connection with the maintenance or marking of suitable detours. 

1104.06 REMOVAL AND DISPOSAL OF STRUCTURES AND OBSTRUCTIONS. 
The Contractor for bridge and culvert vvork shall, as a part of the work, remove any 
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existing structure or part of structure that inte_rferes in any way with the new. con
struction. In the case of road worlr, any materials or strt1ctures found on the r1ght
of-way ,vhich are not to remain in place or wl1ich have not been designated for use 
in the new construction, shall be disposed of as stipulated in the special provisions 
or on the plans. 

1104.07 RIGHTS IN AND USE OF MATERIALS FOUND ON THE WORK. 
Unless stated to the contrary in the special provisions, all materials such as stone, 
gravel, sand and timber found on the right-of-way of the highway, or land acquired 
for the work, are the property of the County, and shall not be used or destroyed by 
the Contractor without special permission from the Engineer. Should the Contractor, 
when permitted to t1se material found on the right-of-"ray, malre excavations below 
the grade elevations, be will be required to bacl{fill, without extra compensation, such 
excavations with other material so that the finished road will conform to the grade 
shown on the plans. 

1104.08 FINAL CLEARING UP. Before final acceptance of the work: the Con
tractor shall remove from the right-of-way and private property all unused material 
and rt1bbish, and shall leave the right-of-way in a clean and presentable condition 
satisfactory to the Engineer. 

1104.09 RIGHT-OF-WAY AND RAILROAD CROSSINGS. Right-of-way for the 
road vtill be provided without cost to the Contractor. Wherever the plans necessitate 
the securing of additional right-of-way, or involve construction with which railroad 
companies are concerned, the performance of the work pertaining thereto is con
tingent t1pon the securing of t]1e right-of-way or upon the arranging for proposed 
construction at railroad crossing·s. No claims for loss or damages on account of de
lays in securing right-of-way or completing arrangements with railroad companies 
will be allowed. 

Section 1105. Control of Work. 
1105.01 ARTHORITY OF ENGINEER. The Engineer will supervise the work 

and decide any questions that arise with reference to the intent of the plans and 
specifications and compliance there,vith. He will pass on all questions relating to 
materials, work:, progress, disputes and mutual rights bet,veen Contractors, fulfill
ment of contract and compensation, in accordance with the provisions of these speci
fications. 

1105.02 PLANS. The official plans, profiles, and cross sections on file in the office 
of the County Auditor, shovv the location, typical construction details, and dimensions 
of the work contemplated. The work: is to be performed in confor1nity therewith ex
cept in case of error or unforeseen contingency. 

The plans are made up from careful surveys and represent the fore seen construction 
requirements. Any deviation from the plans made necessary by the exigencies of 
construction or because of error will be determined by the Engineer, and if necessary. 
corrected or modified drawings will be provided. 

1105.03 WORKING DRAWINGS. Bridge Work:. General dra,vings showing 
such details as are necessary to give a comprehensive idea of the construction con
templated, will be ft1rnished prospective bidders. The Contractor shall subn1it to 
the Cot1nty Engineer for approval 3 copies of the detailed shop drawing·s of all struc
tural steel work: and centering plans, or otl1er detailed drawings, as reqt1ired by these 
specifications. Such drawings shall also be approved by the State Higl1way Com
n1ission. Prior to the approval of such plans by the County Board and the Con1111ission 
any "1ork: done or material ordered shall be at the Contractor's rislt. 

Shop drawings for steel structures shall give full detailed dimensions and sizes 
for all component parts of the structure, and details of all miscellaneous parts, such 
as pins, nuts, bolts, apron plates, drains, etc. 
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It is expressly understood that the approval of tl1e work:ing drawings submitted 
by the Contractor co,1ers the reql1ire1nents for strength and detail, and no responsibil-
ity is ass11med for errors in dimensions. 

Unless included on the general plans, 3 copies of the masonry layout diagrams for 
steel strl1ctures shall be sl1bn1itted to th<=' . .Engineer by the Contractor prior to the 
Construction of the sl1bstr11ctur e, and their approval by the Col1nty Board and the 
Com111ission secured before the substructure is completed. These diagran1s shall be 
in sufficient detail to sho,v the position and ele,ration of all 111asonry and bed plates 

and anchor bolts. 
1105.04 CONFORMITY WITH PLANS AND ALLOWABLE DEVIATIONS. No 

deviation from plans by tl1e Contractor will be permitted witho11t the Engine'!r 's ap-
proval and authorization in writing. 

1105.05 COORDINATION OF SPECIFICATIONS, PLANS AND SPECIAL PRO
VISIONS. In the event of any discrepancy between the dra,vings and the figures 
written thereon, the figures are to be tal{en as cor rect, and in case of any discrepancy 
bet,veen the dra\vings and specifications, the dra,vings are to govern. In case of a 
discrepancy bet,veen the general specificatio11s and the special provisions, the special 
provisions "vill govern. 

The Contractor shall not take advantage of any apparent error or omission in the 
plans or specifications or of any discrepancy between the plans and specifications. 
The Engineer sh~ll be permitted to malce such correction and interpretation as may 
be deemed necessary for the. fulfillment of the intent of the plans and specifications, 
subject to compensation as provided in Paragraphs 1109.03, 1.109.04 and 1109.05. The 
Contractor shall be notified in writing of changes in plans. 

1105.06 COOPERATION BY CONTRACTOR. The Contractor shall at all times 
have a competent a11thorized representative on the worl{, who shall have authority 
to tal{e any action necessary for the fulfillment of the contraet according to the plans 
and specifications. A copy of the official plans and specifications shall be available 
on the work at all times. The Contractor shall give the worl{ his personal attention 
at frequent intervals, and shall cooperate with the Engineer in every possible way. 

1105.07 CONSTRUCTION STAKES. The Engineer shall set the necessary center 
line, slope and grade stak:es promptly upon notification by the Contractor that stakes 
are needed. 

For all strl1ctures the Engineer shall set stal{es for roadway centerline and such 
others as are necessary to definitely establish the location, elevation and alignment 
of the structure. If requested by the Contractor, the Engineer shall furnish stalres 
determining the center line of piers, pedestals or abutments, together with stakes 
detern1ining the angles of the wings or retaining walls. ,vhen such stakes or lines 
are given by the Engineer, the County shall be responsible for the correctness thereof. 

The County shall not be r esponsible for delays due to laclc of grade or line stal{es 
unless the Contractor shall have given the Engineer 2-1 hours written notice that 
such stakes will be needed, and unless his vvorlr is being conducted in a satisfactory 
manner and at the specified rate of progress. 

The Contractor shall be held r esponsible for the preservation of stakes and marl{s, 
and if in the opinion of the Engineer any of the survey stal{eS or marlcs have been 
carelessly or ,villfully destroyed or disturbed by the Contractor, the cost of replacing 
them shall be charged against him and shall be deducted from the payment for the 
worl{. 

1105.08 AUTHORITY AND DUTIES OF INSPECTOR. The County Board may 
appoint inspectors to inspect all materials used and all worl{ done under the contract. 
Such inspection may extend to any part of the worlr and to the preparation or manu
facture of the materials to be 1.1sed. The ingpector will not be permitted to modify 
in ~ny way the provisions of th~se specifications, nor to delay the work: by failure 
to inspect materials and worl{ with r easonable promptness. An inspector is placed 
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on the work to keep the Engineer informed as to its progress and the manner in which 
it is beino- done· also to call to the attention of the Contractor any infringements of 
the plans 

0

and specifications. ~he inspect~r shall not .act as foreman or perform other 
duties for the Contractor, nor improperly interfere with the managen1ent of the work. 
He will not be al1thorized to approve or accept any portion of the work. In case of 
dispute between the Contractor and inspector as to quality of materials or the manner 
of performing the ,vork, the inspector shall have authority to reject materials or 
suspend the worl{ until the question at issue can be decided by the Engineer. Notice 
of suspension of worl{ shall be given in writing. 

1105.09 INSPECTION. The Contractor shall furnish the Engineer with every 
reasonable facility for ascertaining whether the work is being performed in conform
ance with the plans and 8pecifications. At any time before acceptance of the work, 
upon the request of the Engineer, the Contractor shall remove or uncover surh por
tions of the finished worl{ as may be directed. After examination the Contrartor shall 
restore such portions of the work to the standard required by these specifications. 
Sho11]d the ,vork thus exposed or exan1ined prove acceptable, the uncovering- or re
moving and replacing of the rovering, or mal{ing good of the parfa;, moved, shall he 
paid for as extra worl{, hut should the worl{ so exposed and examined prove unarcept
able, the Contractor shall receive no pay for preparing the work for examination and 
shall replace defertive worl{ in aC'cordance with the Rpecifications. Work done or 
materials used without s11itahl e supervi8ion or inRpertion by the Engineer may be 
ordered removed and replaced at the Contractor's expense. 

1105.10 REMOVAL OF DEFECTIVE AND UNAUTHORIZED WORK. Any de
fective worl{ Rhall. upon the direction of the Engineer, be removed and replaced at 
the Contractor's expense. 

Should the Contractor fail or refuse to remove defective work when so ordered by 
the Engineer, the Engineer shal1 have authority to order the Contractor to suspend 
further operations and withhold paymE-nt on eRtimates until su<'h defective work has 
been re1noved and replaced in acC'ordance with tl1e p lans and specifications. Con
tinued failure or refu~al on the part of the ContraC'tor to correct defective worl{ 
promptly shall be sufficient cal1se for the Board to declare the contract forfeited, and 
proref'd to have the ,vork completed in accordance with the provisions of Paragraph 
1108.08. 

Work done in exceRs of that provided hy the lines and gradeR i:-hown on the plans 
or as given by the Engineer, or any extra work· done without written authority, will 
be considered as unauthorized and will not be measur<?d nor paid for. 

1105.11 FINAL INSPECTION. Promptly upon notification in writing by the 
Contrartor or his foreman that the work is completed. the Eng·ineer shall mal{e final 
inspection of each item of ,,vork inrlud0d in the rontrart. If the wor1{ is not in ac
cordanre with the plans and sperificationR, the Contrartor shall be advised as to the 
particular defects to be remedied before final acceptance can be made. 

1105.12 RESTRICTIONS ON MOVING AND USE OF HEAVY EQUIPMENT. 
The follo"ring- restrictions shall apply to the moving and use of heavy equipment: 

(a) The County Engineer sl1all give approval. in ,vriting, before any equipn1ent 
weighing in exce8S of 12 tons is 1noved over the bi_ghway. 

(b) Equipn1ent weigh in£?; in exr<='ss of 12 ton:;; ,vilJ he permitted to travel unon the 
paven1ent only upon condition that planl{~ or matR at least 3 inrl1es thick: and 2 feet 
wide 8hall he kept under the treads of the n1achine. Sl1ch plank·~ or n1ats shall have 
no nails, bolts or n1etal parts in rontart ,vith the paven1ent surface. 

( c) Drag-lines or ::-ho,·el8 8]1al1 under no rondition he pern1itted to operate with 
any part of tl1e machine re8ting upon the pavf'1nent 8]ah. 

( d). ~eavy stef'l-8ho<l, tractor-drawn or 8elf-prop<='l1Pd haulincr equip1nent. with a 
capacity 1n excesi;:; of 2 cu hie yardR. sha 11 not be U8ed in 8l1ol11derine; operation8. 

( e) Equipn1ent weig·hing in excess of 30 tons ,r-ill not be per1nitted to travel upon 
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the pavement ?or to cross any bridge havin~ a span. length i!-1 excess of 14 _f~., except 
by special ,,1 r1tten consent of the construction eng1neer. "(Jnder no cond1t1ons will 
such pern1ission be granted for equipment ,veighin~ in excess of 35 tons. 

(f) 1Jnder no conditions ,vill 111achines ~quipped ,vith lugs or metal projections 
be permitted to operate upon the pavement slab. 

Section 1106. Control of Materials. 
1106.01 SOURCE OF SUPPLY AND QUALITY. The materials used on the work 

shall be at least equal in quality to the r equirements of these specifications. The 
source of supply of each of the materials shall be approved by the Engineer before 
the delivery is started. The materials proposed to be used may be inspected at any 
time during the process of preparation and use. 

1\IIaterials complying with these specification~ will be accepted from any approved 
sot1rce of supply, but tl1e County Board r eserves the right to reject the entire output 
of any source of supply from which it is in1possible to get a contini1ous supply of 
satisfactory n1aterial, or when conditions are such that the use of unfit material can
not be prevented except by extraordinary inspection methods. 

1106.02 SAMPLES AND TESTS. All consignments of materials shall be tested 
or inspected before beini incorporated in the worlr and shall be used only after ap
proval has been rec.eived by the Engineer in charge of the worlr. The Contractor 
shall afford such -facilities as the Engineer may require for collecting and forwarding 
samples. Apparatus and methods used for testing materials shall conform to the 
American Association of State Highway Officials '' Tentative Standard Methods of 
Sampling and Testing Highway 1'.laterials '' adopted in 1931, with subsequent amend
ments and additions thereto, and such other apparatus and method as is specified 
herein. 

1106.03 STORAGE OF MATERIALS. The Contractor shall be held responsible 
for the care and storage of materials delivered on the work or purchased for use 
thereon. Should any material that has been delivered on the worlr become damaged 
before actual incorporation in the work, such material may be rejected by the En
gineer even though it may have been previously accepted. Stored materials shall be 
located so as to facilitate thorough inspection. 

1106.04 DEFECTIVE MATERIALS. Materials which do not meet the require
ments of these specifications will be r ejected and shall be promptly removed from the 
work. 

Section 1107. Legal Relations and Responsibility to the Public. 
1107.01 LAWS TO BE OBSERVED. The Contractor is presumed to be familiar 

with all laws, ordinances and regulations that may in any n1anner affect tho8e en
gaged or employed upon the work, or the materials or equipment used in or upon the 
,vorl{ or that in any way affect the conduct of the work and the Contractor shall con
duct the ,vork so as not to conflict with any such laws, ordinances or regulations, and 
shall save the County and its r epresentatives harmless against any claim arising 
from violation thereof. The Contractor shall carry liability inst1rance to protect the 
public and any r epresentative or e1nployee of the Col1nty from injuries sustained by 
r eason of the carrying on of the ,;vorh:. Such insurance shall cover all operations, 
whether performed by en1ployees of tl1e ContraC'tor or any S-ub-Contractor to whom 
a certain portion of the worl{ 1nay be assigned. Before the first partial payment 
under the contract is made, the Contractor shall file with tl1e County At1ditor evidence 
of sucl1 inst1rance coverage. T]1e Contractor shall meet tbe reql1ire1nents of the Work-
111en 's CompenRation La,v. 

The Contractor shall give preference to I owa Dome~tic Labor in accordanre with 
the provisions of Chapter 62-Bl of the Code of Iowa, 1931. A person shall be deemed 
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to be a domestic laborer of this State if he is a citizen and has resided in this State 
for more than six months. 

1107.02 FOREIGN CONTRACTORS, PERMITS AND LICENSES. The Con
tractor shall procure all necessary permits and licenses, pay all charg~s and fees, and 
give all notices necessary and incident to the due and lawful prosecution of the work. 

1107.03 PATENTED DEVICES MATERIALS AND PROCESSES. The Con
tractor shall indemnify and save hafmless the _County ag~inst all cla_ims for infri~ge
n1ent of patents or for royalty on tools, machinery, appliances, devices or ma;terials 
used in the construction and completion of the ,vorl{, except such as are specifically 
required by the specifications. 

'11be County assumes responsibility for the payment of claims for da1nage~ for 
patent or copyright infringement or for royalties on material, processes, specifica
tions or types of construction that are required by the plans or specifications. 

No patented or proprietary materials, specifications, processes, or types of con
struction will be t1sed hereunder unless purchased or obtained on open actual com
petitive bidding at the same or less cost than unpatented articles equally suitable for 
the same purposes. 

When contracts are awarded on alternate plans (plans not prepared by the County 
or by the Commission) the Contractor shall asst1me the liability for claims for royaltv 
or damages or suits at law arising because of the use of such alternate plans, and 
save the County harmless fro1n payments of st1cl1 claims. 

Plans not prepared by the County or by the Co1nmi~sion, ,vhich embody the use of 
any patented design or contemplate the use of any patented processes shall be ac
companied by a ,vritten statement of the exact term~ t1nder which said plans are to 
be used and shall provide a definite and fixed price for which any responsible Con
tractor n1ay use said plans, processes or designs withot1t further liability. 

1107.04 RESTORATION OF SURFACES OPENED BY PERMIT. If, prior to 
final acceptance, any repairs to the roadway constructed hereunder are made neces
sary by the construction or repair of drain or sewers, the laying or repairing of pipes 
or conduits for telegraph or electric wires or from any other disturbance of the said 
roadway under permission issued by the County, the Contractor shall, upon notifica
tion from the Engineer, immediately make the nece::;sary repairs in conformity ,vith 
the specifications. Such repairs shall be paid for as extra work. Should the Con
tractor refuse or neglect to malce the said repairs ,vithin the time specified, the En
gineer shall have the authority to cause such repair:::; to be made by others, but this 
shall not relieve the Contractor of responsibility for the work he has performed. 

The Contractor shall not authorize any person or persons to make an opening in 
the roadway unless a duly authorized per1nit by the Cot1nty is presented. 

1107.05 SANITARY PROVISIONS. The Contractor shall pro,,ide for his em
ployees the necessary ~anitary conveniences, properly secluded and shall observe all 
rules and regulations of the state and local health officials, and shall talce such pre
cautions as are necessary to avoid creating unsanitary conditions. 

1107.06 PUBLIC CONVENIENCE AND SAFETY. During the prog·ress of the 
worl{ the Contracto-v shall malce provision for the convenience of the traveling public 
and of the residents along the improvement and claims for extra expense incurred 
thereby shall be considered as provided in Paragraph 1109.04. 

Wherever it is possible to do so, and a suitable road is available for detour, the 
County \vill close the portion of the road under {'Onstruction and cause st1itahle detour 
signs to he erected n1arl,ing s11ch detour. The Contractor is not r equired to n1aintain 
deto11r r?ads, nor the approaches to temporary bridg·es. 

i1ater1al stor ed upon the hig·hway shall be placrd so as to ca11~e the minimum ob
struction to traffic. On highways occupied by railroad track:s, temporary platforms 
for the entrance and exit of passengers to and from railway cars shall be provided 
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and maintained by the Contractor. Sidewalk:s, gutters, sewer inlets and portions of 
the highways adjoining the roadway under construction shall not be obstructed more 
than is absolutely necessary. 

1107.07 BARRICADES AND WARNING SIGNS. The Contractor shall provide 
and maintain barricades, danger and warning signs and suitable and efficient lights, 
and tal{e every precat1tion to prevent accidents. When a road is closed it shall be 
the duty of the Contractor to provide and maintain suc.h barriers and watchmen as 
are necessary to prevent tra·vel over the closed portion. 

\\1here the road is within his control, the Contractor will be held responsible for 
any damage resulting from traffic on newly completed portions of the road. 

1107.08 USE OF EXPLOSIVES. When the use of explosives is necessary for 
the prosecution of the worl{, the Contractor shall use the utmost care so as not to en
danger life or property, and ,vhenever directed, the number and size of the charges 
shall be r educed to the point of safety. All explosives shall be stored in a secure 
manner and storage places shall be clearly marked ''DANGER-EXPI.JOSIVES'' and 
sl1all be in the care of competent watchn1en at all times. The attention of the Con
tractor is called to existing federal regt1lations regarding the use of explosives. 

1107.09 PROTECTION AND RESTORATION OF PROPERTY. The Contractor 
shall replace or renew fences, sidewalks or other property damaged by reason of his 
worl{ or the negligence of his employees. He shall take suitable precautions to pre
vent damage to telephone, telegraph, and electric transmiRsion lines along the high
way, pipes, conduits, and other underground strt1ctures, and shall carefully protect 
from disturbance all land monuments and property marks until an authorized agent 
has witnessed or otherwise referenced their location, and shall not remove them until 
so directed. He shall be responsible for all damage or injury to property of any 
character due to the prosecution of the ,vorl{, or due to his failure to execute said 
work, and s11ch responsibility shall not be released until the roadway shall have been 
completed and accepted. 

1107.10 RESPONSIBILITY FOR CLAIMS AND LIABILITY. The Contractor 
shall indemnify and save harmless the County and all its officers or agents from 
cl~ims or liability of any character arising out of any acts or omissions, neglect or 
misconduct on the part of the Contractor or hi s employees. 

Responsibility of the Contractor for all damages or injuries to the traveling public 
or any portion of the road shall not be released until the worl{ on such portions has 
been released by the Engineer. '' Release by the Engineer'' shall be construed to 
mean a written statement from him to the effect that the Contractor may cease to 
maintain barriers and red lights as required and that the road may be opened to 
traffic, and that the Contractor is relieved from further maintenance of that portion 
of the road. Such ''Release by the Engineer'' shall not constitute an acceptance of 
the work. 

The Contractor's r esponsibility for the maintenance of lights and barricades on 
any individual structure included in bridge and culvert worl{ included in the contract 
shall cease when final estimate (not including suspended payment) on such structure 
has been approved by the Engineer or when specifically released in writing by the 
Engineer. 

1107.11 OPENING OF SECTION OF HIGHWAY TO TRAFFIC. The Contractor 
shall not be responsible for damages to portions of the road which have been released 
by the Engineer and opened to traffic prior to final approval and acceptance of the 
worl{, provided st1ch damages are due to the action of the elements or to the ordinary 
wear of traffic. The Contractor is responsible for any da1nag-e which may be caused 
by defective worl{ or failure to comply with the plans, specifications and contract. 

1107.12 CONTRACTOR'S RESPONSIBILITY FOR WORK. The Contractor 
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shall be held responsible for the care and maintenance of partially completed work 
and finished work on any portion of the road until released by the Engineer. 

1107.13 PERSON AL LIABILITY OF PUBLIC OFFICIALS. In carrying out 
any of the provisions of the contract or in exercising any po,ver or authority granted 
to him thereby, there shall be no liability upon the Engineer or his authorized assist
ants, either personally or as an official of the County, it being understood that in 
such matter s he acts as the agent and representative of the County. 

1107.14 NO WAIVER OF LEGAL RIGHTS. Th~ County sl1all not be pre
cluded or estopped by any measurement, estimate or certificate n1ade either before 
or after the completion and acceptance of the ,vorh: and payment therefor, from show
ing the trl1e amount and character of the ,vorl< performed and materials furnished 
by the Contractor or from sl1owing that any such measurement, estin1ate, or certificate 
is untrue or incorrectly made, or that the worlc or materials do not in fact conform 
to the contract. 

The County shall not be precluded or estopped, notwithstanding any such measure-
n1ent, estimate or certificate and payment in accordance there,vith, from recovering 
fron1 the Contractor and his s11reties such damages as it may sustain by reason of his 
failure to comply ,vith the ter1ns of the contract. Neitl1er the acceptance by the 
County Board or any representative of the Board~ nor any payi11ent nor acceptance 
of the whole or any part of the work, nor any extension of tin1e, nor any possession 
talcen by the Board shall operate as a waiver of any portion of tl1e contract or of any 
power herein r eserved, or any right to damages herein provided. A waiver of any 
breach of the contract shall not be held to be a waiver of any other or subsequent 
breach. 

Section 1108. Prosecution and Progress. 
1108.01 ASSIGNMENT OF CONTRACT. The Contractor shall not sell or assign 

any portion of his contract or the work provided therein, without the written consent 
of the County Board. 

1108.02 PROSECUTION OF WORK. The progress of the ,vork shall be at a rate 
su fficient to complete the contract within the period of time specified. If it appears 
that the rate of progress is such that the contract ,vill not be completed within the 
time limit, or if the worlc is not being executed in a satisfactory and worlcmanlike 
manner, the Board may order the Contractor to take such steps as it considers neces
sary to complete the contract within the period of time specified or to prosecute the 
worlc in a satisfactory manner. If the Contractor failR to con1ply with such order 
,vithin tvi7o week:s after receipt of same, the Board shall have the right to annul the 

, contract and to complete the work in accordance with the provisions of Paragraph 
1108.08. 

The Contractor's sequence of operations shall be such as will cause as little in
convenience to the general public as possible. If more than one item of work is in
cluded in the letting, the Engineer may specify in the notice to bidders and proposal 
tl1e order in ,vhich the several items shall be completed. 

1108.03 LIMITATIONS OF OPERATION. The Contractor shall conduct his work 
so as to create a minimi1m amount of inconvenience to traffic. At any time when 
in the ji1dgment of the Engineer, the Contractor has obstructed or closed, or is carry
ing on operations, on a greater portion of the road than is necessary for the proper 
prosecution of the work:. the Engineer may require the Contractor to finish the sec
tions on whic]1 \vor1t is in progres~ before "''or]c is started on any additional sections . 
. Whenever work that is being done by other contractors or subcontractors is con

t1guol1s to or a part of the wor]c inrluded in this contract, the Engineer shall, in case 
of dispute, determine and define the respective rights of the various interests in-
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volved, in order to secure the completion of all parts of the worl{ in general harmony 
and with satisfactorv results. 

~ 

1108.04 CHARACTER OF WORKMEN, METHODS AND EQUIPMENT. The 
met11ods, equip1nent, and appliances used shall produce a satisfactory quality of work, 
and shall be adequate to maintain the schedule of progress specified. 

If at any time the equipment, appliance, or methods employed on the work are sue~ 
that the quality of the finished worl{ is not satisfactory or the rate of p~ogress spe~i
fied is not being n1aintained, the Contractor shall mal{e st1ch changes in the equip
ment or appliances or order st1c]1 ne,v eqt1ipment or appliances, or adopt such methods 
as ,vill insure a satisfactory finished product "rithin the contraet time. 

Prrmission given by the Engineer to use any particular n1ethods, equipment or 
appliances shall not be constrl1ed: 

(a) to relieve the Contractor from furnishing other equipment or appliances, or 
adopting other n1ethods for the prosecution of the ,vork, at any tin1e that it appears 
necessary to do so in order to prodt1ce ,vorl{ complying ,vith the specifications; 

(b) to bind the Co11nty to accept ,vorl, produced ,vhicl1 ,vhen completed does not 
conform to the requirements of the contract. 

Any employee of the Contractor who is careless, incompetent or disorderly, or re-
fus<?s or neglects to perform his ,vorl, in accordance with the specifications, or who 
shall con1mit trespass upon any public or private property in the vicinity of the work. 
shall be discharg<?d t1pon the written r eq11est of the Engineer, and shall not be em
ployed on any of. the work unless written permission is given by the Engineer. 

1108.05 TEMPORARY SUSPENSION OF THE WORK. Worl{ shall be suspend
ed wholly or in part when in the opinion of the Engineer weather or other cond1tions 
are t1nfavorable to the satisfactory prosecution of the worl{. Worl{ shall also be sus
pended at the dire('tion of the Eng-ineer pending settlement of dispt1tes arising out 
of failt1re of the Contractor to eomply with the provisions of the contract. 

1108.06 EXTENSION OF CONTRACT PERIOD. An extension of the contract 
period beca11se of suspen8ion of worl, during stormy or inclernent weather, or when 
a substantial amount of extra work: has been required~ or for delays from causes for 
which the County and not the Contractor is responsible n1ay be granted by the County 
Board upon written request by the Contractor. 

1108.07 FAILURE TO COMPLETE WORK WITHIN THE CONTRACT PERIOD. 
If the Contractor fails to complete his work: within the contract period, or any ex
tension thereof as provided in Paragraph 1108.06, said contract shall thereby with
out further action or notice be in default. At the option of the County Board it may 
permit the Contractor to complete the work: included in the contra('t, or may annul 
the contract and proceed to complete the worl{ in accordance with the provisions of 
Paragraph 1108.08. In either event, the Contractor and his surety shall be responsible 
for all expenses incurred in the completion of the work, inclt1ding all engineering and 
inspection costs, incurred after the expiration of the contract period. 

1108.08 ANNULMENT OF CONTRACT. If the Contractor fails to mal{e satis
factory progress, or to complete the work within the contract period, or fails or re
fuses to comply ,vith an order of the County Board ,vithin a reasonable time, or neg
le~ts or refuses to remove rejected materials, or to perform ane,v defective and un
suitable \vorl~, or if the Contractor heco1nes insol,rent or is declared bankrupt, or 
mak()S an assignment for the benrfit of creditors, or for any other cause does not 
carry on tl1e ,vorl{ in an acceptable manner, the County Board shall have the right 
to a1:1nul this contract without process or action at law and to tal{e over all or any 
por~1on of the ,,·ork and complete it, at its option, either by day labor or by the re
letting of the same. The Contractor 11pon r eceiving notice to that effect shall ,racate 
possession and give up the said worl{ or the parts thereof specified i.n said notice 
peaceably to the Engineer. All material, plant, caissons, cofferdams, piling, sheeting·, 
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formworl{, scaffolding, pumps, dredges, and othe~ erections, applianc~s and the plant 
thereon shall at the option of the Board rema1n on the ,vorl{ unt1l con1pleted, at 
such a 'rental' as the Board mav consider reasonable. Neitl1er tl1e Board nor any 
member or employee thereof shall be lia~le or ac~ountable !o the Contractor or ?,is 
surety in any way for the manner or price at ,vhich the sa1d ,vork,_ or any portion 
thereof, may have been or may be do~e. Should the c~st_ of completing ~he ,York by 
day labor or bv reletting th~ same be in exce8s of the original contract price, tl1e Con
tractor and his sl1retv shall be held responsible for such excess cost. Should the cost 
of such completion together with all pro_per charges be less than t~e original contr!ict 
price the amount so ~aved shall be paid to the Contractor. Neither by the tak:1ng 
over 'of the ,vorlc by the County Board nor by the annulment of tl1is contract, shall 
the County forfeit the right to recover da1nages from the Contractor or l1is surety 
for failure to complete his entire contract. 

1108.09 TERMINATION OF CONTRACTOR'S RESPONSIBILITY. The con
tract shall be considered completed when the worl{ has been accepted in ,vriting by 
the County Board. Such acceptance shall release the Contractor fror11 all further ob
ligation with respect thereto, except as to conditions and r equiren1ents set forth in 
his bond. 

Section 1109. Measurement and Payment. 
1109.01 MEASUREMENT OF QUANTITIES. The worl{ completed under the 

contract shall be measured according to United States Units of 1'1easure. Payment 
will be based on tl1e actual quantity of work performed according to the various 
classes of work specified in the contract, except that no deduction will be made for 
omissions due to fixtures or structures in the roadway or street, with an area of 9 
square feet or less. 

1109.02 SCOPE OF PAYMENT. The Contractor shall accept the compensation 
as herein provided, in full payment for furnishing all materials, labor, tools and equip
ment and for performing all work under the contract; also for all costs arising from 
the action of the elements, or from any unforeseen difficulties which may be en
countered during the prosecution of the work and up to the time of acceptance. 

1109.03 VARIATIONS IN CONTRACT QUANTITIES. When the work is com
pleted ,vithout changes in the plans and the resl1ltant quantities of the various classees 
of work vary by more than 20 per cent from the estimated quantities specified in the 
contract an adjustment in prices for such classes of worl{ may be made by agreement 
between the Engineer and Contractor Sllbject to the approval of the County Board. 
Either party to the contract 1nay reql1est such an adjustment. 

1109.04 CORRECTION OR ALTERATION OF THE PLANS. It is the intent 
of the contract that the Contractor shall perform all work necessary to produce a 
complete, finished, road, structure or improvement in conformity with the detailed 
plans and these specifications or as directed by the Engineer. When upon the written 
order from the Engineer, the Contractor shall have performed more or less worl{ of 
the same general character as the classe~ of worl{ indicated in the contract or l1e shall 
have performed extra worl{ of a different quality or class than included in the con
tract, he shall be compensated as follows: 

(a) Increased or Decreased Quantities. When corrections or alterations in the 
plans increase or decrease by 20% or less the quantities in·volved in any class of work 
covered by the contract, the Contractor shall be paid for final net quantities as 
measured by the Engineer at the contract unit price for work of that class. v\7hen 
changes or alterations in the plans increase or decrease by more than 20 per cent the 
qu.antities involved in any class of ,vorl{ covered by the contract, an adjustn1ent in 
prices may be made by an agreement between the Contractor and the Engineer sub-
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ject to the approval of the County Board. Either party to the contract may request 
such an adjustment, but no adjustment of contract prices will be approved by the 
Board ,vithout conclt1sive evidence to prove that such adjusted price or prices are 
fair and equitable to both parties concerned. If an adjusted price cannot be agreed 
upon as indicated above, the question shall be settled by arbitration as provided in 
Pa1·ag·raph 1109.10. 

(b) Extra Work. If extra work of a quality or class not covered by the contract 
is ordered by the Engineer, a basis of payn1ent shall be agreed upon in writing be
tween the Parties to the contract before st1ch ,vorlr is undertalren. If such a method 
of payment cannot be agreed upon prior to beginning the worlr. or is in1practicable, 
the Engineer may order the Contractor to perform the work on a '' Force Account'' 
basis as provided in Paragraph 1109.05. 

1109.05 FORCE ACCOUNT. Extra worlr performed on a ''force account'' basis 
"rill be paid for in the following manner: 

(a) For labor, teams, tin1el{eepers and foremen the Contractor shall receive the 
current local rate of wage, to be agreed upon in writing before starting such work, 
for the time they are actually engaged in the extra ,vorl{, plt1s Liability and Work
men's Compensation Insurance thereon, to ,vhich shall be added an amount equal to 
15 per cent of the total thereof. This shall include compensation for the furnishing 
of the necessary small tools for the work. 

The ,vages of a foreman or timelreeper who is employed partly on force account 
,vorlr and partly on other worlr shall be prorated bet,veen the two classes of work 
according to the number of men employed on each class of worlr as shown by the 
payrolls. 

(b) For materials used on force account worlr the Contractor shall receive the 
actual cost thereof delivered on the worlc, including freight and haulage charges as 
shown by original receipted bills, to which cost shall be added a sum equal to 15 
per cent thereof. 

( c) For machinery, tools or equipment, fuel and lubricants therefor, except small 
hand tools which may be used, the Engineer shall allow tl1e Contractor a reasonable 
rental at a rate to be agreed upon in writing before such work is begun. No profit 
percentage shall be added to the rental. 

The compensation as herein provided shall be accepted by the Contractor as pay
ment in full for extra ,vorlc done on a force account basis, and shall include super
intendence, t1se of tools and equipment for which no rental is allowed, overhead and 
profit. At the end of each day the Inspector shall make up in duplicate, payrolls for 
labor furnished on a force account basis using the Commission's standard force ac
count forms. Doth copies shall be signed by the Inspector and the Contractor's repre
sentative, one copy being forwarded to the Eng·ineer and one to the Contractor. Claims 
for extra worlc performed on a force account basis shall be submitted in triplicate 
to the Engineer, to ,vhich shall be attached the original receipted bills for materials 
and the freight and haulage charges on same. Such statement.s shall be filed not later 
than the 10th day of the month following that in which the ,vorlc was actually per
formed, and shall include all labor charges, etc., and all material charges insofar as 
they can be verified. 

1109.06 PARTIAL PAYMENTS. If the worlc extends over a period of more than 
one month the Contractor will receive monthly estimates ba::;ed on the amount of work 
completed in an acceptable manner, and on material delivered. Monthly estimates 
may be allo,ved on cement, aggregates, crnter strip, reinforcing steel, structural steel, 
lumber, piling or other materials of acceptable quality, for individual items or struc
tures, the cost of which exceeds $10,000.00. The Engineer's 1nonthly estimates are 
partial payments on the contract sum and the allowance of a monthly estimate by 
the County Board doei:; not constitute final acceptance of the ,vork upon which the 
estimates are based. Each estimate shall be filed by the Contractor in the form of 
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a claim against the County and certified to by the Engineer. Tei: per cent of each 
esti1nate shall be deducted and held as a suspended payn1ent until final acceptance 
of the entire contract. Should a reasonable doubt arise as to the integrity of any part 
of the completed ,vork: the estimate for that portion shall not be allowed until the 
cause for sucl1 doubt has been r emo,,ed. 

Where more than one item is included in the contract, 90 per cent of the contract 
sum for each iten1 shall becon1e due 11pon final acceptance of that iten1 by the County 
Board. The r emaining 10 per cent of the contract sum shall he retained by t~e Bo3:rd 
as a suspended payn1ent until final acceptance by the Board of all of the items m
cluded in the contract. 

The monthly estimates and payments are approximate only, and shall be subject 
to correction in the final estimate and payment. 

1109.07 ACCEPTANCE AND FINAL PAYMENT. Final acceptance is stipulated 
to mean a written acceptance by the County Board. The Board shall n1ake final 
examination and acceptance promptly upon the satisfactory completion of the work. 
Final payment shall be made promptly follo,ving the expiration of statutory time for 
filing claims, or following adjudication or release of claims. 

The Board shall satisfy itself as to the faithfl1l con1pletion of each part of the work, 
and ma3r reject any portion found to be inconsistent ,vith the terms of the contract. 

1109.08 RESPONSIBILITY FOR PAYMENT. Pa311T1ent for Secondary road work 
will be made by the County A11ditor by ,varrants dra,vn ag·ainst County funds legally 
available for such ,vorl{. 

1109.09 DISPUTED CLAIMS FOR EXTRA COMPENSATION. In any case 
where the Contractor deems tl1at extra compensation is due him for work or material 
not clearly covered in his contract, or not ordered by the Engineer as an extra as 
defined herein, the Contractor shall notify the Engineer in writing of his intention 
to make claim for such extra compensation before he begins the ,vork: on which he 
bases the claim. If such notification is not given, or the Engineer is not afforded 
facilities for l{eeping strict account of actual cost as defined for force account con
struction, then the Contractor hereby agrees to waive the claim for extra compenRa
tion for such work:. Such notice by the Contractor, and the fact that the Engineer 
has kept account of the cost as aforesaid, shall not be construed as proving the -validity 
of the claim. The claim m11st be paRsrd unon hv the Countv Board. In case the claim 
is found to be just, it shall be allowed and paid as an extra as provided herein for 
force account worl{. 

1109.10 ARBITRATION. No action shall be maintained by the Contractor against 
the County to r ecover for material furnished, or labor performed, under tl1is con
tract, until the claim for the same shall have been submitted to a Board of Arbitration, 
except as hereinafter provided. 

The Contractor 1nay at any ti1ne ,vithin sixty days after the acceptance by the 
County Board of the project for ,vhich he claims to ha·ve fl1rnished 1naterial, or to 
have performed labor, serve a ,vritten demand upon the Board to submit his claim, 
or claims, to a Board of Arbitration, as herejn provided. 

Said Board of Arbitration shall con~ist of three 1nen; one to be rhosen by the Board 
and one by the Contractor, and the third by the State High,vay Commission. Either 
party rnay have said a,vard revie"\\7Pd and tried aB an equitable actjon hy the District 
Court of I o,va, in and for the County, by serving upon the other party Notice of such 
appeal ,vithin sixty days after tl1e date of the rendition of said award by said Board 
of Arbitration. 

The Board of Arbitratjon shall mal{e its own rules of procedure and sl1all have 
authority to examine recor<ls kept b3, the County or Contractor. If desired rerords 
are not produred within 10 da:vs after requested, tl1e Board of Arbitration shall pro
ceed ,viihout then1 as best jt n1a3r. In determining· the a,Yard, the 1najority ,~o te of 
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the Board of Arbitration shall govern. Certified copies of the findings and award 
shall be filed with the County Board and Contractor. The Board of Arbitration shall 
fix the cost of the proceedings, inc.luding a reasonable con1pensation to the arbitrators, 
and shall determine how the total cost shall be borne. 

The authority of the Board of Arbitration shall not extend to the interpretation 
of the plans and specifications, nor to the determination of the quality of the materials 
or worl{manship furnished by the Contractor, nor shall it set aside or modify the 
terms or requirements of the contract. The Board of Arbitration shall only have 
authority to pass upon questions involving compensation to the Contractor for work 
actually performed but not allo,ved by the Engineer, and claims filed by the Con
tractor for extra payment for any reason not recognized by the Engineer. 

1109.11 CLAIMS AGAINST CONTRACTOR. The Contractor guarantees the 
payment of all just claims against him or any sub-contractor in connection with this 
contract, and his bond will not be released by final acceptance and payment by the 
County Board, nor will final payment be made t1ntil all such claims are paid or re
leased. 

1109.12 TIME LIMITS FOR FINAL ADJUSTMENT. It is understood that the 
County Board shall not be bound to consider applications for correction of estimates 
and payments after sixty days from the final acceptance of the work. 
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PART II. 

CONSTRUCTION DETAILS. 
DIVISION 21. EARTHWORK. 

2100.01 DESCRIPTION. Earthworlt shall consist of the preparation of the right 
of way; roadway, approach and channel excavation, embankment, borrow and over
haul, all of which shall be done in aceordance with the plans and specifications. 

• Section 2101. Clearing and Grubbing . 
2101.01 DESCRIPTION. The right of way is to be cleared of trees, stumps, brush 

and V{eeds, which shall be burned unless other\vise directed by the Engineer. Where 
embankments ar~ to be more than 2½ feet high, trees, stumps and brush shall be c11t 
to a height of not to exceed one foot above the ground. Where embanlanents are to 
be less than 21/~ feet high, and in excavation, all stumps and large roots shall be 
grubbed out and burned. 

2101.02 MEASUREMENT AND PAYMENT. Payment for clearing and grubbing 
and removal of hedge or brush shall be made in accordance with the following sched-
ule of prices: 

(a) Clearing and Grubbing. Clearing and gn1bbing will be paid for at the follow
ing prices per tree or stump. The diameter of trees will be measured at a point 18 
inches from the surface of the ground and will be determined by measuring the circum
ference and dividing by 3.1416. The diameter of old stumps will be the average 
diameter measured at cutoff. 

Size-Diameter Clearing Grubbing 
Clearing and 

Grubbing 

3 in. to 6 in. . 1 . $0.20 $0.45 $0.65 
lDC U Sl ve ............ ••·-······-··· 

Over 6 in. to 9 in. . l . 0.45 1.10 1.55 
inc us1ve ........................... 

Over 9 • to 12 • . l . 0.75 1.90 2.65 
1n. 1n. 1nc us1 ve ............................ 

o~er 12 • to 15 in. . l . 1.10 2.65 3.75 
1n. 1nc us1ve ............................ 

Over 15 in. to 18 in. . 1 . 1.90 3.50 5.40 
inc U Sl ve ............................ 

Over 18 in. to 24 in. • 1 . 2.80 4.50 7.30 
inc us1ve ....... - ••················· 

Over 24 in. to 30 
. . l . 3.80 5.60 9.40 
1n. inc us1ve .............. ·-··········· 

Over 30 in. to 36 in. . l . 4.90 7.10 12.00 inc us1ve ............................ 
Over 36 in. to 42 in. . l . 6.00 10.00 16.00 

lDC U!>l ve ............................ 
Over 42 in. to 48 in. • I • 8.00 14.00 22.00 inc us1ve ............................ 
Over 48 in. to 60 in. . l . 12.00 18.00 30.00 

UlC USl ve ............................ 
Over 60 in. -·--·-· ·· ·-···········-----· 15.00 20.00 35.00 

(b) Hedge Removal. Removal of hedges, hedge rows or hedge f e!lces will be paid 
for at the rate of $12.00 per 100 feet. If trees set close together in hedges are less 
than 6 inches in diameter, clearing and grubbing will be paid for at the unit price paid 
for hedges. If any of the trees comprising the hedge are 6 inches or larger in diameter, 
they will be paid for in accordance with the schedt1le for clearing and grubbing trees. 

(c) Brushing. Trees and shrubs under 3 inches in dian1eter will be conP-idered 
as brl1sh. Removing and disposing of brush will be paid for at the rate of 20 cents 
per 100 square feet. 
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(d) Weed Removal. The cost of removing and disposing of all weeds, corn stalks, 
and other herbaceous vegetation shall be included in the price bid per cubic yard for 
excavation work:. 

Section 2102. Roadway Excavation. 
2102.01 DESCRIPTION. This work: shall consist of the removal of material with

in the limits of the detailed roadwav cross section shown on the plans, with all shaping 
and sloping necessary for the conswtruction of the roadway, slopes, gutters, inlet 3:nd 
outlet ditches and channels in conformity \vith the alignment, grade and cross section 
shown on the plans, and the disposal of the excavated material in conf or:nance with 
these specifications and as shown on the plans or as directed by the Engineer. 

2102.02 CLASSIFICATION OF EXCAVATION. All Roadway Excavation will 
be classified as follows: 

Class 1 -Rock: Excavation. 
Class 2 -Earth Excavation. 
Class 2a-Side Cast Earth Excavation. 

(a) Class 1. Rock Excavation shall include the actual volume of material re
moved which consist of boulders or individual fragments with a volume not less than 
½ cubic yard and ledges or solid formations of limestone, sandstone, gypsum, dole
mite, quartzite, granite, trap or other igneous rocks. 

Any volume of one cubic yard of which 50 per cent or n1ore is compo~ed of boulders 
or rock: fragments one foot or more in the greatest dimension will be classed as Class 
1 Excavation. When 75 per cent or 1nore of the vol11me of exca·vation in any 100 foot 
station is classed as Class 1 the entire excavation in that station will be classed as 
Class 1 Excavation. 

(b) Classes 2 and 2a. All other Excavation not classed as Class 1 Excavation 
will be classed as Class 2 Earth Excavation except that portion on "\vhich no end haul 
is required which may be classed as Class 2a Side Cast Earth Excavation. No Ex
cavation will be classed as Class 2a Excavation unless specifically so stated in pro
posals and contract. Excavation will be classed as Class 2a Side Cast Earth Ex
cavation only when at least twenty-five (25%) per cent of the Excavation in any one 
mile can be included in this class and when each of the various sections to be placed 
in this class is 500 feet or more in length and when such sections are clearly marked 
on the plans or described in the proposals. 

2102.03 ROOK OUTS. When excavation to the finished grade line would result 
in a roadbed surface consisting of loose or solid rock, the Contractor may be required 
to excavate the roadway one foot below the finished grade so that all rock in this 
area is removed and back:fill to the required grade with suitable earth. 

Subject to the approval of the Engineer, the earth back:fill may be obtained from 
any point within the right-of-way where suitable backfill material is availahle. 

The Contractor shall conduct his operations in such a way that the Engineer is 
given opportunity to talce the cross sectional measurements required before the back
fill is placed. 

2102.04 PROVISION FOR DRAINAGE. If it is necessary in the prosecution of 
the. ,vork to interrupt the natural drainage of the surface, or the flow of artificial 
drains, the Contractor shall provide temporary drainage facilities that will prevent 
damage to public or private interests, and sha11 restore the orig·inal drains as soon 
as the ,vorlc will per1nit. He shall be held liable for all dan1ages which may result 
from neglect to provide for either natural or artificial drainage which his work may 
have interrupted. 

In cuts along sjde-hills where there is a po8sibility of surface water cauRing dan1age 
by fl owing down the side slope of the cut, ditches shall be constn1cted to intercept 
the surface water. 
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Where surface water or water from side ditches would otherwise follow the toe of 
slope or embanlcments built on sloping ground, it shall be led away from toe of slope 
bv run-out ditches . 

• 
2102.05 BERMS. "v'Therever it becomes necessary to malte an excavation along 

the side of the road as in the construction of borro,v pits, ditches, etc., a berm not 
less than 4 feet in width shall be left between the toe of slope of the roadway em-
bankment and the top of the excavation bank. 

2102.06 FINISHING. Excavation and embanlcment worlt shall be finished in a 
worltn1anlilce manner, trt1e to grade and cross section. The back slopes shall be kept 
neatly finished as construction progresses. A blade grader or bulldozer of ade.quate 
size and power sufficient to handle the materials encountered shall be lcept in use 
at all times during the finishing of excavation and embankment. All finishing work 
shall be lcept as close as possible to construction operations, and on roads that mt1st 
be kept open to traffic during construction, provision shall be made for the safety 
and ronvenience of the tra·veling public. If the Contractor fails to maintain partly 
finished ,vorh: in a satisfactory manner, construction shall be discontinued if so or
dered in writing by the Engineer, until all finishing and maintenance worl< is in satis
factory condition. After all other earthwork: and all construction are completed, the 
roadway shall be finished for travel to the lines, grades and typical cross section~ 
sho,vn on the plans. 

2102.07 METHOD OF MEASUREMENT. Measurement of quantities will be made 
by cross sectioning be.fore and after excavation. The volumes will be determined by 
the average end area method. The quantity of Class 1, 2 or 2a excavation to be paid 
for will include the following: 

(a) Material excavated according to the reqttlrements of the plans or as ordered 
by the Engineer. 

(b) Additional excavation cau~ed by over-break in excavation not attributahle 
to carelessness on the part of the Contractor. The quantity of excavation to be paid 
for in any half station of 50 feet shall not be increased, by reason of over-breah:, more 
than 15 per cent. 

( c) Additional exravation of soft and spongy 1naterial occt1rring below grade, 
when ordered removed by the Engineer. 

( d) Excavation of the roadbed of rock cuts belo,v grade when so directed by the 
Engineer except that excavation more than one foot below grade will not be include<l 
in the volumes meast1red for pay quantities . 
. If both Class 2a (side cast excavation) and Class 2 ( earth excavation) excavation 
1s specified in the san1e project, the amount of Class 2, earth exravation, ,vill be de
~ermined as follows: Shrinkage factors will be determined by dividing the project 
mto suitable sections having similar soil condition~, measuring both cuts and em
bankments, and finding the ratio that exists bf?tween excavation and embankn1ent 
quantities. Between any stations containing both Class 2a. Side Cast Excavation, 
a~d Class 2, Earth Exravation, the surplu:::; of excavat ion over emhanlcment quantities 
will be classified as Class 2, earth excavation, after the proper shrinl{age factor, de-
tern1ined as herein provided, has been applied. 

2102.08 BASIS OF PAYMENT. The quantity of roadway excavation n1easured 
as pro,,ided above shall be paid for at the contract t1nit price per cubic yard for Class 
1, Cl~ss 2 or Class 2a excavation, which price shall be full con1pensation for excavation, 
loading, transporting (provided the haul does not exceed 500 feet on projects on which 
overhaul is to be allowed), and deposjting the excavated material in the manner pre
scrihed in these sperifications; the formation and rolling of em hanltments, fini shing 
of earth roadway, side ditches and slopes; discing and harrowing of sod where re
quired; repairing and replacing of all fences that have heen carelessly or unnecessarily 
damaged or removed by the Contractor; and such incidental work as may be required 
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to mal{e the grading work: complete. Payment will not be made !or excavation done 
prior to the stalting and cross-sectioning of the worlt by the En~1neer. 

Additional excavation below o-rade in soft or spongy material ,vhen ordered re
n1oved by the Engineer will be p;id for at double the contract price for the respective 
class of excavation. 

If shown on the plans, intercepting ditches for the removal of s11rface water at side 
hill cuts shall be paid for at the earth excavation prire. If not shown on the plans, 
such ditches will be paid for as an ''Extra'' as provided in Paragraph 1109.04. 

Rim-out ditches from cut to fill will be paid for at the price for the respective class 
of excavation. 

Section 2103. Channel Excavation. 
2103.01 DESCRIPTION. This work shall consist of the removal of material in

cidental to channel changes outside the li1nits of the detailed roadway cross sections 
sho,vn on the plans, and the disposal of the excavated material as shown on the plan~ 
or as directed by the Engineer. 

2103.02 METHOD OF MEASUREMENT. The quantity to be paid for will be 
the cubic yards measured in the excavation, as prescribed in Paragraph 2102.07. Ex
cavation will be classified as prescribed in Paragraph 2102.02. 

2103.03 BASIS OF PAYMENT. The quantity of excavation performed, measured 
as prescribed above, shall be paid for at the contract unit prices per cubic yard for 
the respective classes of '' Channel Excavation'', which prices s11all be full compensa
tion for excavating- and disposing of the material and f11rnishing all equipment, tools, 
labor and incjdentals necessary to complete the worl{, except for excavation under
neath hridge spans. Where tl1e clearance of the bridge struct1.1re above the original 
ground line on the centerline of the channel is 12 feet or more, the excavation will 
be paid for at the contract unit price. Where the above mentioned clearance is less 
than 12 feet, the excavation beneath the bridge structure and 10 feet on each side of 
same will be paid for at double the contract price for the respective class of channel 
excavation. 

Section 2104. Approach Excavation. 
2104.01 DESCRIPTION. 'rhis worl{ shall consist of the excavation necessary to 

provide suitable approaches from intersecting J1ighways an<l farm entrances, and 
disposing of the material as rurected by the Engineer. 

2104.02 CONSTRUCTION. The provisions of Section 2102, ''Roadway Excava
tion'', shall apply to approach excavation. 

2104.03 BASIS OF PAYMENT. The quantity of approach excavation measured 
as provided in Paragraph 2102.07 shall be paid for at tl1e contract unit prices per 
cubic yard for the respective classes of approach excavation, ,vhich prices shall be 
full co1npensation ·for excavating and disposing of the n1aterial and for furnishing 
all equipment, tools, labor and incidentals necessary to complete the work. 

Section 2105. Embankments. 
2105.01 EMBANKMENTS TO BE SURF ACED WITH PAVEMENT. Embank

ments constructed in connection with earth worl{ incidental to paving, shall be carried 
up in horizontal layers not exceeding 6 inches in thicl{ness after rolling. Each layer 
shall extend the full ,vidth of the embank:n1ent and shall be smoothed before com
paction by means of a suitable blade grader or bulldozer with power adequatP to the 
worh: involved.. The entire area of each s1,1ch layer shall be compacted by distributing 
the hauling over the entire area and by rolling at least twice with a self-propelled 
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roller having a weight on the rear rollers of at least 275 pounds per inch of width. 
Throughout the work the outer portion _of t:tie embanl{ment shall be kep_t lower than 
the n1iddle and the surface shall be ma1ntamed smooth enough to provide adequate 

drainage. Sod, weeds and material which will not compact under the roller shall not be placed 
in the embankment, but shall be wasted as directed by the Engineer. The slopes and 
surfaces of existing embankments shall be plowed before additional fill is made, so 
that the new material will bond with the old. 

A rigid pavement shall not be placed partly on an old and partly on a new fill. 
If an existing roadbed is not sufficient to carry the width of the paved surface, the 
road bed shall be talren down to an elevation at which the old fill extends 2 feet out
side tl1e pavement slab and rebuilt to the required width as provided in this para-
graph for malting new fills. 

2105.02 EMBANKMENTS NOT TO BE SURFACED WITH PAVEMENT. Un
less otherwise specified in the proposal or contract, all embankments other than those 
constructed as earthworl{ incidental to paving shall be built in accordance with the 
provisions of Paragraph 2105.01 except that the thicltness of each horizontal layer 
after rolling shall not exceed 12 inches. Sod obtained in the cuts may be deposited 
in the embankments provided it is not placed closer than 12 inches to the finished 
surface. 

Where embanltments are not to be rolled, the Contractor will be required to con-
struct them to such elevation as will provide for settlement and insure a completed 
roadbed at the proper elevations. 

In blade grader work and in fills so shallow that the sod cannot be ltept at least 
12 inches below the finished roadway, the sod, after being cut loose with blade grader 
or plow, shall be disced and harrowed until it is r educed to small pieces which will 
not interfere with traffic. These small pieces of sod shall be deposited near the 
shoulders and shall be covered ,vith earth. The middle portion of the road shall be 
formed of earth free from sod. 

Embanltments resulting fron1 sidecast excavation ( Class 2a) shall be constructed 
by one of the following methods: 

(1) The material as cast into the roadway shall be leveled and spread ,vith a 
blade grader, dra,vn or driven with a caterpillar type tractor. This operation shall 
be carried on contint1ously with the casting worlt. Tl1e tractor shall be so driven 
as to evenly compact the entire ,vidth of the embanl{1nent. 

(2) Tl1e material as cast into the road,vay shall he leveled and spread with a 
blade grader in lifts not exceeding one foot (1 ft.) in thicl{ness. Each lift shall be 
rolled in accordance with the r eq1.1irements of Paragraph 2105.01 except that the 
minim1.1m ,veight requirement per inch width of tread shall be 200 lb. This may 
be accomplished by 1,1sing a wheel type tractor meeting the weight requirements 
herein prescribed for dra,ving the blade grader used in spreading. 
Whether method (1) or (2) is used, after the excavating work has been completed, 

the blading and compacting operation shall be continued until the embankment ig 
regular and uniform and tr1.1e to grade and cross section. 

2105.03 ROCK FILLS. When the material removed from excavation consists 
largely of rock, the contractor may be required to fini sh embanl{ments containing 
rocl{ to one foot below finished grade and cover this material to the finished grade 
line with suitable earth . 

. The Contractor shall conduct his operations in such a way that the Engineer is 
given opportunity to take any cross sectional meas11rements required before the earth 
cover is placed. 

~105.04 JETTING EMBANKMENTS. Jetting of embanl{ments shall be accomJ 
pl1s_he<l by keeping such embanl{ments in a thoroughly saturated condition for a 
period of at least 56 hours, or longer if deemed necessary by the Engineer, to insure 
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the complete settlement and c~mpa~tion. This. work s~~ll b8 perf?rmed at locati~ns 
indicated on the plans, or specified m the Special Prov1s1ons, and m accorda?ce with 
directions given by the Eniineer. Such ,vorl{ shall be done not less than six weeks 
in advance of the laying of the pavements. 

(a) Construction Method. In case jetting is not started within 10 days after the 
completion of the rough grading, any hard earth crust formed on the surface by 
traffic or other causes shall be thoroughly plowed for a distance of at least 10 feet 
each side of the centerline of the road. Water shall then be applied to the embank-
1nent through holes spaced at 5-foot centers and extending fron1 the surface of the 
embank:ment to within one foot of the original ground line. Such holes may be formed 
either by drilling ,vith a 6-inch auger, or by means of a jetting pipe. When a jet~ing 
pipe is used, holes shall be started by an auger, or by spudding with a heavy iron 
bar. ,v ater supply equipment shall be capable of producing a pressure of not less 
than 60 pounds per square inch at the nozzle of the jet pipe. 

Water shall be applied as long as the embankment will continue to absorb same. 
Arching action in the fills shall be watched continually, and whenever found, such 
arch action shall be brok:en up. Jetting shall start at the deepest and proceed to the 
shallowest part of the embankment. 

Not less than 2 ,veelts in advance of the paving, all holes shall be backfilled with 
suitahle material. Such material shall be lrept saturated during the process of back
filling. 

(b) Method of Measurement. The yardage to be paid for shall be the number of 
cubic yards of jetted e1nbanl{ments, measured in place 2 weeks after the jetting has 
been completed. The length of embankn1ent paid for shall include the distance be
tween end cross sections holed and jetted plus 10 feet. 

2105.05 BASIS OF PAYMENT. The worlt of building embankments will not be 
paid for directly but shall be considered as subsidiary work pertaining to excavation 
or borro,v except the following items: 

(a) Excavation made necessary in rebuilding embankments for pavements as 
provided in Paragraph 2105.01 shall be paid for as provided under ''Excavation'', 
Paragraph 2102.08. 

(b) Jetting of embanlunent shall be paid for at the contract unit price per cubic 
yard for this item which shall be full compensation for furnishing all water, labor, 
eq~ipment and material required aR ,vell as for any subseqt1ent difficulties or delays 
which the Contractors may experience in paving and shouldering operations. 

Section 2106. Disposal of Surplus Material. 
2106.01 REQUIREMENT. Excess excavated material shall be deposited as di

rected by the Engineer. It will generally be used in ,videning the adjacent embank-
1nents to reduce the sjde slopes. 

~106.02 . BASIS OF PAYMENT. The disposal of surplus n1aterial shall not be 
paid for directly but shall be considered as subsidiary to excavation. 

Section 2107. Borrow. 
2107.01 DESCRIPTION. When suffirient n1aterial for the embankments is not 

obtainable within the side ditches and excavation within the limits of the detailed 
cross se~tions of the road"ray as shown in the plans, tl1e Contractor shall make up 
t l1e deficiency from borrow pits laid out by the Engineer. 

. 2107.02 CON~TRUCTION METHODS. Borro,v pits must be regular in shape 
1n o~<lC'r to admit of accurate measuren1ents, and rare must be tak:en not to injure 
or d1sfigure the land unnecessarily. Excavation shall be made from the high por-
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tions of borrow pits in a manner which will provide adequate natural drainage and 
in strict accordance with directions of the Engineer. 

2107.03 METHOD OF MEASUREMENT. Excavation. for borrow shall be 
classified as provided in Paragraph 2102.02 and shall be measured by cross section
ing before and after excavation. Tl1e volumes shall be computed by the average end 
area method. Payment will not be n1ade for material excavated prior to the stalring 
out and cross sectioning of the ,vorl{ by tl1e Engineer. 

2107.04 BASIS OF PAYMENT. The qt1antity of borrow measured as provided 
above sl1all be paid for at the contract price for the respective classes of excavation 
as provided 11nder Paragraph 2102.08. 

Section 2108. Overhaul. 
2108.01 OVERHAUL. No overhaul will be allowed on material excavated from 

roadbed sections or from borrow pits shown on the plans or exten$ion of such pits 
of 100 feet or less in either width or length. If the Contractor is required to obtain 
n1aterial from borro,v pits not shown on the plans, overhaul will be allowed on all 
1nateria1 excavated from such pits in accordance " 1ith the following provisions: 

In determining ,vbat constitutes the necessary hal1l, it ,vill be assumed that material 
talren from excavation will be deposited in adjacent embanlrments after having been 
ha11led the minimum distance. Any material that can be so deposited within the free 
haul limit of 500 feet shall be eliminated from further consideration. For such por
tions of the excavation as cannot be deposited within the free haul limit of 500 feet, 
the distance bet,veen the center of gravity of the remaining excavation and the center 
of gravity of the corresponding embankment will be determined. From this distance 
sl1all be deducted the length of free ha11l. The amount of overhaul will be computed 
at one cent per cubic yard per 100 foot station by multiplying the remaining distance 
reduced to stations by the nun1ber of c11bic yards outside the free haul limit. Over
haul ,vill be computed from the final cross sectional measurements only, regardless 
of whether or not the plans have been changed. Overhaul for earth baclrfill or cover 
of rock excavations and embankments will not be computed Reparately unless the 
Contractor has placed bael<fill and cover as a separate operation and the Engineer 
has had opportunity to tal{e the necessary cross sectional measurements and haul 
data. 

Section 2109. Subgrade. 
2109.01 DESCRIPTION. The preparation of subgrade shall include the shaping, 

consolidation and treatment of the e:xiRting roadway surface on which the surface 
course or pavement is to be placed. 

2109.02 SUBGRADE FOR PAVEMENT. The s11bgrade shall be so constructed 
as to have uniform density throughout the entire width as nearly as is possible. It 
shall be brought to the proper align111ent and ~ross i::a~ction and to such elevation 
that after being rolled t1ntil smooth, firm and hard, the :finished subgrade will be 
at the proper elevation. At the time the subgrade is prepared, the roadbed shall 
have been constructed to the full ,vidth and to at least the elevation of the finished 
subgrade. ,vhere,,er the subgrade extends outside the lateral limits of an old road
way or ,vl1erever an old macadam or gravel surfacing li eR within 6 inches of the 
elevation of the subgrade, such old roadway or surfacing shall be thoroughly loosened 
to a depth of 6 inches below the elevation of subgrade and then r e-rolled so as to 
bring all 1naterial ,vithin the limits of the roadbed to a uniform density. Stone over 
4 incl1es in sir,e shall be removed from the loosened portion of the subgrade and placed 
on the side slopes or outside of the limits of construction. 

Depressions that develop d11ring the rolling shall be filled with suitable material 
and the rolling shall continue until the subgrade is lliliformly firm, properly shaped, 

27 

-



and true to grade and alignment. It shall be so maintained until the surfacing ma
terial is in place. Material ( other than sand) which will not compact readily under 
the roller, shall be removed and replaced with material that ,vill readily compact, 
and that portion of the subgrade again rolled. 

The rolling of the subgrade shall extend for at least 12 inches outside of each edge 
of the proposed pavement. Berms of earth or other material tl1at would interfere 
with the operations of finishing the pavement shall not be left on the shoulders. 

If in the preparation of the subgrade it becomes necessary to excavate below the 
elevation of the earth shoulders, ditches or drains shall be provided at frequent in
tervals to permit ready drainage of surface water from subgrade to side ditches. 

If ruts or other objectionable irregularities form in the subgrade during construc
tion. the Contractor shall reshape and reroll the Sl1bgrade before the paven1ent is laid. 

In the construction of subgrade for concrete pavement or base course a steel-shod 
template resting on the side forn1s shall be drawn along bet,veen the mixer and that 
part of the subgrade upon which the concrete is being deposited. This template shall 
be made of steel and its rigidity shall be at least equal in all respects to that of a 
10-inch I-Beam, 25-pound section, with the web vertical. Its cutting edge shall con
sist of adjustable blades which shall be set so as to leave the subgrade at the elevation 
necessary to produce paven1ent of the thickness shown on the plans. Each end of 
the template shall be supported on the forms by means of 2 visible rollers spaced not 
less than 36 inches apart. The device l1sed for attaching the template to the mixer 
shall be sufficiently rigid to permit the mixer to bacl< llp and draw the template back 
and forth over the subgrade as many time~ as may be necessary to bring the sub
grade to proper section and elevation. Provi8ion ~hall be made for passing the re
inforcing steel through the template in such a way that it will be left in correct 
position without bending. 

2109.03 ROLLER. A roller weig·hing not less than 3 or more than 5 tons shall 
be used in rolling the subgrade. 

2109.04 TREATMENT OF SUBGRADE FOR CONCRETE PAVEMENT OR 
BASE COURSE. Such sprinkling or ,vetting of subgrade will be required as may 
be necessary to insure a reasonable moisture content in the subgrade at the time the 
concrete is placed. Unless other,vise ordered by the Engineer, the subgrade shall be 
covered with a sing·le layer of bituminol1s-treated paper complying with the require-
1nents of Paragraph 4124.10. Adjacent strips of paper as applied to the subgrade 
shall lap 4 inches. 

2109.05. BASIS OF PAYMENT. Excavation rQquired for preparation of sub
grade shall be measl1red as prescribed in Paragrapl1 2102.07. Payment will be made 
for the n1aterials ·actually removed above the elevation of tl1e subg·rade and between 
vertical planes one foot outside the edges of the finished pavement. No other work 
connected with construction of subgrade will be paid for directly, but shall be con
&idered as subsidiary work included in the contract price for construction of the 
surface col1rse specified in the contract. 

If, in the judgment of the Engineer, the moisture content of the subgrade is such 
that the use of bitl:minous-treated paper is not necessary, the sa1ne may be omitted. 
l\or paper thus omitted there shall be deducted from tl1e amount otherwise due the 
Contractor a Sllm equal to 90 per cent of the cost of the material not used, delivered 
at the site of the work:. 

Section 2110. Shoulders for Pavement. 
2110.01 FINISHING SHOULDERS AND DITCHES. The work of :fini~hing 

shoulders and ditches shall include the final operations of shaping and smoothing 
n~~essary to place the surf~ces, ,vithin the right-of-way lines, in an acceptable con
d1t1on. As the work of paving progresses, the earth shoulders and side ditches shall 
be constructed in accordance ,vith the plans and specifications. Shouldering opera-
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tions shall be comn1enced as soon as the pavement is sufficiently strong to permit 
the use of necessary equipment. Adequate organization and equipment shall be 
assigned to this work so that all shouldering worl< may be completed in within 21 
days after the tinle the pavement is opened to the Contractor in accordance with the 
provisions of Paragraph 2303.25. 

The Contractor's attention is directed to the provision of Paragraph 1105.12 for 
restriction on use of heavy equipment. 

2110.02 BASIS OF PAYMENT. This work will be paid for at the contract unit 
price for finishing shoulders, per lineal foot of pavement measured on the centerline 
of the slab. This price shall be f11ll payment for f11rnishing all equipment and per
forming all labor necessary to finish the roadway in an acceptable manner. 
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DIVISION 22. BASE COURSES. 
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DIVISION 23. SURFACE COURSES AND PAVEMENTS 

2300.01 DESCRIPTION. Surface courses and pavements shall be constructed on 
prepared subgrade or graded earth roads. They shall consist of construction in ac
cordance with the requirements hereinafter specified for Gravel Surfacing, Treated 
Gravel Surfacing, and Portland Cement Concrete Pavement. 

Section 2301. Gravel Surfacing. 
2301.01 DESCRIPTION. Gravel ~urfacing shall consist of the application of a 

granular material consisting of crushed stone, pit run or screened gravel, or crushed 
burned mine shale, to the s11rface of an existing road in the quantity specified in the 
contract. The granular material may be furnished by the County either in pits or 
f. o. b. cars at delivery points, or may be prepared or furnished by the Contractor 
as specified in the contract. Unless otherwise specified the 1naterial will be spread 
by County forces and consolidated under traffic. This specification shall apply to new 
construction or to resurfacing or reconstruction accomplished as maintenance. 

2301.02 QUALITY OF SURFACING MATERIAL. The surfacing material used 
shall conforn1 to the requirements of Paragraph 41.05.04 for the grade of material 
specified in the contract. 

2301.03 CONTRACT SCHEDULE. Contracts may be awarded for furnishing 
material, or preparing, hauling, and placing the material as follows: 

(a) For furnishing and delivering surfacing material complete on the road. 
(b) For preparing and delivering on the road, material furnished by the County 

in deposits specified in the special provisions. 
( c) For preparing material furnished by the County in deposits specified in the 

special provisions, and hauling the material one mile plus additional half-mile units 
of haul. 

The preparation of material furnished by the County shall include the removal 
of the material from the deposit and such sorting, crushing, screening and washing 
as may be necessary to produce finished material which will comply with the specifi
cations for the class of material required in the contract. Delivering or hauling shall 
include l~ading, transporting and depositing the prepared material. All oversize 
particles 7 inches or less in diameter included in gravel f11rnished by the County shall 
be crushed. 

When surfacing material is furnished by the County in deposits, the County shall 
furnish the right of way necessary for a suitable road fron1 the deposit to a public 
highway. The Contractor shall assume responsibility for any construction or main
tenance work that may be r equired on the road from the deposit to the public high-
way. 

2301.04 PREPARATION OF SUBGRADE. The subgrade shall be shaped to a 
smooth surface having a proper grade and cross section. rrhe shaping of the sub-
grade will be done by the County. 

2301.05 STRIPPING AND WASTE. The Contractor will be required to remove 
from mate!ials furnished by the County all materials which may not be included in 
the surf acmg material. 

~tripping shall be construed to include the r emoving and disposing of material 
which may not be included in the prepared surfacing material and which occurs in 
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the natl1ral deposit in continuous layers 6 inches or more in thicl{ness overlying or 
included between lave.rs of satisfactory surfacing material. 

Waste shall be coiistrued to mean the removing and disposing of material which 
occ11rs intermingled with satisfactory surfacing material and ,vhich is removed from 
the surfaC'ing material in the process of preparation. 

In stripping deposits of material furnished b)· the County care sh_all be taken to 
avoid ,unnecessary injury or disfigurement of the land. 'fhe 1nater1al removed as 
stripping or ,vaste shall be disposed of as directed by the Engineer. 

2301.06 HAULING AND PI.ACING. Surfacing material shall be transported in 
vehicles so constructed and loaded that the amount of material in each load can be 
readily and accurately dBtermined. Surfacing· shall be delivered on the road only 
when the subgrade can be maintained in proper condition. 

The contractor shall place the material on the subgrade either in the center of the 
road or along one shoulder, as directed by the Engineer. 

2301.07 METHOD OF MEASUREMENT AND BASIS OF PAYMENT. The En
gineer shall detern1ine the nun1ber of units of each kind of work performed for which 
the contract provides a unit price in accordance with the following provisions. The 
unit of measurement for material furnished, prepared or delivered shall be one cubic 
yard measured in the transporting vehicle at the point of delivery on the road. 

(a) Furnishing and Delivering Material on the Road. The contract price per 
cubic yard for furnishing and delivering surfacing material on the road shall be full 
payment for furnishing, preparing, handling, transporting and depositing the ma
terial on the road in accordance with the contract and these specifications. 

(b) Preparing and Hauling Material Furnished by the County. The contract 
price per cubic yard for preparing and hauling material furnished in deposits by the 
County shall be full payment for removing, sorting, crusl1ing, screening, washing 
and transporting· tbe 1naterial in accordance with the contract and these specifications. 

In case the contract provides a unit price for material hauled one mile plus addition
al compensation for material hauled more than one mile, the haul shall be measured 
over the shortest practical route from the loading point to the point of delivery. For 
the purpose of computing the additional units of half-mile haul, the first mile from 
the loading point shall be disreg·arded. Beginning at a point one mile from the load
ing point, each half-1nile section shall be numbered toward the point of delivery. The 
number of additional half-mile units of haul shall be computed by multiplying the 
number of cubic yards of material delivered in each half-mile section by the number 
of that section and adding the products thus obtained. 

(c) Stripping. Unless the contract includes a unit price for stripping, this item 
will not be paid for separately but will be considered as included in the contract unit 
price for preparing and hauling surfacing material. Stripping to be paid for as a 
separate item shall be measured in excavation by cross-sectioning before and after 
excavation. The volumes shall be computed by the average end area method. 

Payment will not be made for material excavated prior to the cross-sectioning of 
the work by the Engineer. The contract price per cubic yard for stripping shall be 
full payment for excavating·, transporting (provided the haul does not exceed 500 
feet) and disposing of the excavated material. In case the average haul exceeds 500 
feet overhaul shall be paid for as provided in Section 2108. 

(d) Waste. Payment will not be made for ,vaste as a separate item but shall be 
considered as included in the contract price for preparing· and hauling the material. 
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Section 2302. Treated Gravel Surf acing. 

Tentative only. Isst1ed separately. 

Section 2303. C-Oncrete Pavement. 
2303.01 DESCRIPTION. Concrete pavement shall consist of a single course of 

concrete of the full depth of the pavement. The minimum thick:ness of the pavement 
shall be as sho,vn on the plans. 

2303.02 MATERIALS. All material shall conform to the requirements of Part 
IV, 1'Iaterials Details. 

The uRe of high early strength Portland C<?ment will not be required unless so 
stipulated in the Special Provisions. Unless other,vise specified, high early strength 
Portland Cen1ent will be used in the san1e proportions and in the same manner as 
normal Portland Cement. 

2303.03. CONCRETE MIXER. Concrete shall be mixed in a batch mixer equipped 
with an approved device for timing each batch. 

2303.04 SIDE FORMS. The side forms shall be of steel of a height in one piece 
equal to the thiclcness of the pavement at the edge, except that where a curb is re
quired the additional height needed may be secured by bolting extra forms upon the 
top. When the form is tested as a simple beam of 9 feet, 6 inches length of span under 
a center load of 1700 poimds, the maximum deflection shall not exceed ¼ inch in 10 
feet. 

The forms shall be straight and free fron1 defects that would in any way impair 
the quality or general appearance of the finished surface. 

2303.05 WATER SUPPLY EQUIPMENT. The ,\Tater supply equipment shall be 
of such capacit3, and nature as to insure an ample suppl~T and a sufficjent pressure 
for all the requirements of the coni:-truction. The pipe line shall have a minimum 
diameter of 2 inches, and where pumping js necessary, duplirate pumping equipment 
shall be provided to insure again~t breakdowns. 

2303.06 ELEVATED BINS FOR CONCRETE MATERIALS. Before beginning 
the construction of elevated bins for concrete materials, the Contractor shall submit 
to t l1e County Engineer detailed plans in triplicate sl1owing the plant layout, the 
locations of sand, gravel and stone storage piles ,vith relation to the elevated bins, 
and also showing all construction details of the ele,rated hjns and their supporting 
frame,vorlc and foundations. These plans will be checlced by the Commission and 
shall be modified as r <?quired to meet the Commission's approval. The plant layout 
and storage bins shall be constructed as sho,vn on the approved plans, except that 
the use of stronger members ,vill be permitted. The plans for said bins as checlred 
and approved by the Com1nission shall be constr1.1ed as sho"ring the minimum re
quiren1ent. 

The upper area of both fine and coarse aggregate compartments of all bins shall 
be proteC'ted with a suitable substantial timber or metal grillage having openings 
not larger than 8 inches square. 

2303.07 PROTECTION AND HANDLING OF AGGREGATE. Tl1e ap;gregate 
shall be protected from becoming mixed ,vith dt1st or dirt. Horses or trucl{s shall 
not be driven upon the piles of aggregates. The fine and coarse aggregate shall be 
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stored in piles which shall be kept entirely separated. Aggregates shall not be stored 
upon the subgrade or shoulders. 

Unscreened gravel shall be used from a stock pile in such a manner as to reduce 
to a minimun1 the variations in the percentage of moisture and the percentage of sand 
in the materials. 

Class V aggregate that contains more tban 2.0 per cent of moisture shall be placed 
in a stoclt pile and allowed to drain before being used. 

Sand that contains more than 3.5 per cent of moisture shall be placed in a stock 
pile and allowed to drain before being used. 

Class II coarse aggregate ,vhich has an absorption of 0.5 per cent or more shall be 
thoroughly wetted in stock pile or cars at least one hour before being used. 

2303.08 PROTECTION OF CEMENT. Suitable provision shall be made to pre
vent loss of cement during handling, and to prevent leak:age of cement from one batch 
to another in multiple-batch bodies. The truclts or batch boxes carrying cement shall 
either be covered to prevent loss in transit, or the cement shall be hauled to the mixer 
in bags. 

2303.09 SUBGRADE. The subgrade shall be prepared as specified in Section 2109. 

2303.10 SETTING SIDE FORMS. The subgrade for side forms shall be excavated 
in solid earth by means of a machine designed for tbis specified purpose and meeting 
the approval of the Eng·ineer. The top of the form shall be accurately set to the 
elevation and alignment of the edge of the :finished pavement and shall be supported 
and held sec11rely in place by adequate staltes and bracing. After the forms are set 
and loclted, a tamper of suitable design and ,veight shall be used on both sides of each 
form throl1ghout its entire length, to force suitable material into intimate contact 
with the base of the form. Sholtld the earth supporting the form become softened 
by rain or standing water so that the forms are not adequately supported, the forms 
shall be reset on suitable material before the concr ete is placed. After the side forms 
have been set, the joints shall be checked with a straig·ht-edg·e at least 10 feet long, 
and corrected to proper grade and alignrnent. Curb forms shall be rigidly attached 
to the side forms so that they ,vill extend the plane of the side forms without variation 
of more than ¼ inch. 

Forms shall be cleaned and oiled before any concrete is deposited against them. 
Side forms shall be left in place not less than 15 hours after the concrete is placed. 
Curb forn1s may be r emoved as soon as the concrete has taken its :final set. Care must 
be exercised in the removal of forms to prevent cracking and spalling of the concrete. 

2303.11 PROPORTIONS FOR CONCRETE MIXTURES. Any one of the follow
ing mixtl1res may be used: 

(a) For Class I, II or III Aggregate. 

Mix Proportion by dry weight. Lb. cement Max. size of aggregate. Approx. bbl. cement per No. to lb. sand to lb. coarse aggregate* Allowable inches cu. yd. of concrete 
1 1: 1. 718: 3.488 1.5 1.63 2 1: 1.946: 2.919 2.5 1.71 3 1 :2.067 :2.526 2.5 1.78 4 1 :2.170:2.170 2.5 1.85 

. *.Note: In measuring materials correction rna.y be made for particles in sand coarser than the No. 4 sieve, and for par-
ticles in the coarse aggregate finer than the No. 4 sieve. 

T~ese proportions are based upon both fine and coarse aggr egate having a specific 
gravity of 2.65. If materials are furnished ,vl1ich have specific gravities other than 
2.65, the proportions will be adjusted in accordance with the ratio which the actual 
specific gravity bears to 2.65. 
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(b) For Class V Aggregate. 

Proportion by dry weight. Lb. cement to 
lb. aggregate 

1 :3.90 

Max. total water allowable. 
Gal. per bag of cement 

4.75 

Approx. bbl. cement per cu. 
yd. of concrete 

1.90 

The proportions for Class V aggregate are based upon material having a specific 
gravity of 2.62. 

2303.12 ADJUSTMENT OF PROPORTIONS. The estimated quantities of cement 
per cubic yard of concrete sl1own in the tables of proportions are based upon average 
conditjons. If the combination of materials is such that tl1e quantity of cement used 
is consistently more than one per cent greater or n1ore than one per cent less than 
the estimated quantity, the proportions will be adjusted accordingly. This does not 
apply to variations in quantities caused by variations in thiclrness of the slab. 

2303.13 PIT-RUN OR UNSCREENED GRAVEL. If the use of Class ill coarse 
aggTegate is approved, the proportions will be fixed upon the basis of the relative 
amounts of fine and coarse aggregate so as to be equivalent to one of the above mixes 
for screened aggregate. Attention is directed to the requirements as to the method 
of handling Class III and Class V aggregates as set forth in Paragraph 2303.07. 

2303.14 WATER AND CONSISTENCY. The amount of water used shall pro
duce concrete of uniform consii:;tency having· a '' slump'' of not more than 2.0 inches 
when tested in accordanee with the A. S. T. M. ''Tentative Method of Test for Con
sistency of Portland Cen1ent Concrete'', Designation D138-26T. The amount of water 
used in mixes employing Class I, II or III aggregate shall not exceed 5.5 gallons per 
bag of cement, including the ,vater in the aggregates. 

2303.15 MEASUREMENT OF MATERIALS. 

(a) Cement. 1\1:easurement of cement shall be by ,veight, upon approved scales 
which shall be ,vithin 2 pounds of correct at all loads, except that the cement in un
opened sacks as pack:ed by tl1e manufactt1rer may be considered to weigh 94 pounds 
per sack. 

(b) Water. The ,vater measuring equipment shall be capable of accurate measure
ment to one quart and shall be so arranged that the accuracy of measurement will 
not be affected by variations in pressure in the water supply line. Unless the water 
is to be weighed the ,vater measuring equipn1ent shall include an auxiliary tank: from 
which the measuring tank: shall be filled. The volume of the auxiliary tank shall be 
at l~ast equal to that of the meast1ring tanlr. The equipment shall be so arranged 
that the ,vater pressure in the measuring tank: cannot exceed that due to the difference 
in elevation bet,veen the two tanlrs. 

(c) Aggregates. Aggregates shall be weighed upon approved scales which shall 
be within two po11nds of correct at all loads. The ,\1eig]1ing eql1ipment shall comply 
with the following conditions: 

1. At least that part of the total load weighed which is a fraction of 100 pounds 
shall be indicated on a graduated beam or dial. 

2. The weighing equipn1ent ~hall be so arranged that when operating the bin 
gates the operator stands in st1ch a position that the ,veighing beam or dial is in 
full view and he can conveniently shovel material from the ,veighing hopper. 

3. There shall be enol1gh clearance at the top of the ,veighing hopper to permit 
~he scale operator to sho··vel material out of the ,veighing hopper, or suitable open
ings shall be provided in the sicle of the hopper for this r1urpose. 

4. \Veighing hoppers on platform scales shall be mounted so that the center of 
gravity of the hopper, botl1 loaded and unloaded, is vertically over the center of 
the ~cale platform. 

5. The Contractor shall provide, with each installation of weighing equipment, 
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at least 8 standard 50-pound test weights for the purposfl of testing ancl calibrating 
weighing equipment. The test weights shall be lrept clean and s}1all be used for 
no other purpose than the testing and calibrating of '\\~eighing cquip1nent. 

2303.16 MIXING CONCRETE. The method of handling the hatches and charg
ing the n1L~er sl1all insure the complete introduction of eacl1 batcl1 ~eparately with-
011t loss of materials. Each batch of concrete shall be con1pletely discl1arged from 
the n1ixer before the materials of the next batch are placed in the drum. ,Vater shall 
be introduced at the same time as the other materials. 

The volume of mixed concrete in each batch shall not exceed the 1nixer manufac
turer 's rated capacity of the drum. 

The mixing shall contin11e for a minimun1 of one minute after all the dry ingre
dients ( cement, aggregates, and admixtures) are in the drum, during ,vhich time the 
drum shall revolve at the speed for ,vhir.h it was designed, but sl1all make not less 
than 12 nor more than 18 revolutjons per minute. The minimum duration of the mix
ing period of each batch shall be indicated by an approved timing de·vice. 

2303.17 PLACING CONCRETE. The concrete shall be deposited upon the sub
grade to the required depth and for the entire width of the pavement in a continuous 
operation without the 11se of jntermediate forms. The concrete along the forms, ex
pansion joints and steel center strip shall be spaded immediately after being placed. 

The concrete shall be struck: off and compacted by means of a screed resting upon 
the concrete and moved upon it in s11ch a n1anner as to leave the top of the concrete 
slab at the proper elevation and the concrete thoroughly con1pacted. All equipment 
for tl1is purpose shall be approved by the Eng·ineer. 

2303.18 FINISHING TOOLS. Before placing any concrete the Contractor shall 
provide the follo,ving hand-finishing tools for use d11ring breakdo1'rns of mechanical 
finisl1ers and for finishing on widened c11rves, transition sections, inlets and other 
irreg11lar sections of pavement, and for use in supplementing· the work: of the me
chanical finisher: 

1. One 6:x8 timber tamper cut to correct crown and of a length to span the full 
width between side forms. 

2. One woodfln strikeboard 2 inches thicl<, iron bound on the lo"·er edge, cut 
to crown and of proper length to span the full width between side forms and of 
sufficient rigidity to maintain its sbape "'hen in use. 

3. Two wooden floats of a size approximately one foot by 3 feet with handles 
at least 12 feet long. 

4. T,vo small wooden hand floats. 
5. T,,o light straight-edges, 10 feet long mountrd on handles at least 12 feet 

long, for 11se in detecting irregularities in the s11rface, and two heary straight
edges of similar size for use in smoothing the surface. 

6. Fot1r edgers for ed1-ting the pavement edges, expansion joints and flumes. 
7. Two belts not less than 8 inches wide and of a length st1fficient to span the 

full width of the pavement. 
8. One longitudinal float 12 inches wide and 12 feet long with the edges of its 

bottom st1rface rounded. It shall be equipped with 2 pairs of plow handles, or 
others of similar design, of such length tl1at the operators may stand practically 
upright when working from bridges. If made of wood this float shall be 3 inches 
tl1ick. If 1nade of metal it shall ha""e a "yeight approximately equal to a similar 
float made of 3-inch plank, and shall be lined on its bottom face ,vith wood. 

9. Two bridges from which to operate the longitudinal float. 
2303.19 FINISHING. 'I'he finishing shall be done in tbe follo"Ting manner: 
(a) A float as described abo,e. 12 inches wide and 12 feet long, shall be operated 

longitudinally over the entire surface of the pa,ement with a combined longitudinal 
and transverse n1otion. pa~sing slo,Yly from one side of the pavement to the other a 
sufficient number of tin1es ( at least twice) to smooth all ridges and fill all depressions 
until the float on its last passage shall show contact with the concrete throughout 
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its entire length. This float shall be operated by men ,vorl{ing on bridges that span 
the f11ll width of the pavement. In moving forward with the float each successive 
position shall overlap the preceding position by one-half the length of the float. 

(b) Immediately after the completion of the longitudinal floating described above, 
the s11rface of the concrete shall be given a preliminary belting with a belt not less 
than 8 inches wide, using a combined crosswise and longitudinal motion. Care shall 
be used to leave a surface equal in sn1oothness and finish to that obtained at the final 
belting. 

( c) After the preliminary belting the surface of the concrete shall be checked by 
the :finishers in the manner described in Paragraph 2303.19 ( e). High areas shall be 
removed by means of the hand tools described in Paragraph 2303.18, and depressions 
shall be filled with additional concrete. The entire area of surface that has been 
disturbed in malcing the corrections Rball be immediately refinished by hand to a 
smooth and even s11rface. This checking and correction of the surface shall be started 
as soon as the condition of the concrete will permit, and the Contractor shall detail 
to this worh: a sufficient number of skilled :finishers to complete the corrections be
fore the initial set has talcen place. 

( d) Just before the concrete obtains its initial set and after the greater part of 
the water-glaze has disappeared from the surface, the concrete shall be given a final 
belting to remove all tool marks and to produce a 11niform surface of a gritty texture. 
In order to secure the desired surface the Engineer may require that the length of 
stroke and tbe rate of advance be varied according to the agg·regate 11sed, the amount 
of ,vater present, and the rapidity of the initial set. 

(e) During the finishing operation and before the surface is ''laid by'', it shall 
be tested ,vith a 10-foot straight-edge set parallel with the center line. .A:ny depres
sions and any high areas in excess of 1/s inch shall be corrected. 

(f) After the final belting, the edges of the pavement along the side forms shall 
be ro1mded in a workmanlilce manner by means of a suitable edging tool. 

(g) After the concretP has set sufficiently hard to bear a man's weight without 
inj11ry to the surface, and before the earth covering is applied, tl1e surface shall again 
be checlced with the straight edge. High spots in excess of¼ inch on 10-foot straight 
edge shall be smoothed to bring the surface within this 1/s inch tolerance. This 
smoothing shall be accomplished by rubbing with a carborundum brick or by other 
methods whicl1 will produce equivalent results. 

In testing the surface of the pavement, successive positions of the straight-edge 
shall be lapped½ the length of the straight-edge. 

2303.20 END OF RUN. Whenever the worl{ of concreting is stopped for 30 
min11tes or more, the concrete already placed shall be well spaded and finished to a 
header planl{ placed on the subgrade perpendicular to the pavement surface and at 
right angles to the center line of the roadway. This plank shall be shaped and placed 
so that its upper edge will conform to the crown shown on the plans for the pavement 
surface. An edging tool shall be used along the planl{ to mak:e a regular and well
defined construction joint. In the header plank: there shall be 10 holes spaced as 
shown on the plans and mid,vay of the depth, through wl1ich shall be inserted %-inch 
plai11 round steel bars 2 feet long with 6 inches projecting. 

When the planl{ is removed care shall be tal{en not to disturb the rods or the con
crete. The fresh concrete shall be placed directly against the face of the concrete 
previously laid and carefully work:ed around the rods. The ne,v concrete shall be 
well spaded along the joint and edged as described above. 

2303.21 PROTECTION AND CURING. The concrete shall be cured by one of 
the following methods, except that Method (b), '' Curing with Calcium Chloride Ad
mixture'', may be required by the Engineer after October 15, and this method of 
curing shall not be used between April 15 and October 15. Unless otherwise pro
vided in the special provisions, any of the following methods of curing may be used. 
As soon after the removal of the side forms as the method of curing used will permit, 
the edges of the pavement slab shall be protected with a covering of earth. 
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(a) Curing with Wet Earth, Sand, Straw or Hay. After tl1e final belting, the con
crete shall be protected with a burlap covering applied as soon as it is possible to do 
so without marring the surface. Dt1ring the application the burlap shall not be 
dragg·ed over the Concrete or over burlap already spread. Tl1is covering shall remain 
in place for at least 20 hours. The burlap used shall con1ply with the requirements 
of Paragraph 4124.08 and shall be satt1rated with water in1n1ediately before being 
placed on the concrete. The burlap shall be kept continuously ,vet by means of a 
spray of water fine enough that the concrete will not be damaged by the application 
of the water. As soon as the burlap is removed the surface of the pavement shall 
be covered with at least 2 inches of earth or sand, or with at least 6 inches of hay 
or straw. The cover used shall be kept continuot1sly wet until 7 day·s after the con
crete was placed. If the earth protecting the edges of the slab is not kept thoroughly 
wetted, the Eng·ineer may require that these edges be given an i1npervio11s coating 
as specified in Paragraph 2303.21. ( c) . 

(b) Curing with Calcium Chloride Admixture. There shall be incorporated in 
the concrete mixture a calcium chloride solution which will furnish 2 pounds of cal
ciun1 chloride per bag of cement. This solution shall be measured as part of the mix
ing water. The ratio of water to calcium chloride in mal{ing the solution shall be 
as directed by the Engineer. Mechanical devices satisfactory to the Engineer shall 
be provided for mixing the calcium chloride and water and for introducing into the 
mixer the exact amount required for each batch. r:I~he calcium chloride solution shall 
be introduced with the rest of the mixing water and must not come in contact with 
the dry materials. After the final belting the concrete shall be protected by a cover
ing of at least 2 thicknesses of burlap complying with the requirements of Paragraph 
4124.08 and applied as soon as it is possible to do so withot1t marring the surface. 
This covering shall remain in place for at least 24 hours. The burlap shall be saturat• 
ed with water immediately before being placed and shall be l{ept continuously wet 
by means of a spray of water sufficiently fine that the concrete will not be damaged 
thereby. 

(c) Curing with Impervious Coatings. After the final belting the concrete shall 
be protected ,vith a covering of burlap con1plying with the requiren1ents of Para
graph 4124.08, and applied as soon as it is possible to do so without 1narring the 
surface. This covering shall remain in place at least 20 ho11rs. The burlap shall be 
saturated with water immediately before being placed and sl1all be k:ept continuously 
wet by means of a spray of water sufficiently fine that the concrete will not be dam
aged thereby. As soon as the burlap is removed, the top surface and the edges of 
the pavement shall be covered ,vith a continuot1s, uniform, ,vater-in1permeable coat
ing. If the impervious coating has a color darker than the uncoated concrete, the 
coated s11rface of the concrete shall be covered with an additional coating of white
wash made from hydrated lime and water, or a mixture of hydrated lime, powdered 
limestone and water approved by the Engineer, applied \vithin 2 hours after the time 
the impervious coating ,vas applied. The proportions used in the white-wash and 
the rate of its application shall be such .as ,,rill produce on the surface of the pave
ment a uniform ,vhite color. 

The impermeable coating used shall be s11ch that within 2 hours after application 
it ,vill ''set'' to form a fairly hard water-impern1eable film, Rtrongly adhering to the 
concrete. Tl1e impervious coating used shall be s11ch that when applied to the sur
face of the mortar test slabs in the manner prescribed for the use of the material in 
the field, the mortar shall retain at least 90 per cent of the mixing water when ex
posed for 144 hours to ten1peratures between 90°F. and 100°F. at a relative humidity 
of 30 per cent to 50 per cent. 

The mortar test slab used shall be composed of one part portland cement to 1. 71 
parts sand to 0.346 parts ,,rater by weight. The slab shall be cast in a non-absorbent, 
water-tight mold, and shall r emain in the mold throughout the test. The slab shall 
be approximately 15 inches long by 15 inches wide by 2 inches deep. The coating 
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shall be applied to the exposed surface of the slab within 2 hours of the time the slab 
is cast. 

1'1aterials for use as impervious coatings will be approved by the Engineer on the 
basis of the tests outlined above. The rate of application of such coatings will be 
prescribed by the Engineer on the basis of the same tests. 

( d) Curing with Paper. After the final belting the concrete shall be protected 
with a covering of burlap complying with the requirements of Paragraph 4124.08, 
for at least 20 hours. The burlap shall be saturated with ,vater immediately before 
being placed, and shall be 1tept continuously wet by means of a spray of water suf
ficiently fine that the concrete will not be damaged thereby. As soon as the burlap 
is re1noved, the top surface and the edges of the pavement shall be thoroughly wetted 
with water and immediately covered ,vith a layer of paper. At the junction of units 
of paper the units shall be lapped at least 18 inches. The paper shall be so placed 
and weig·hted as to cause it to remain in intimate contact with the surface covered. 
The paper shall remain in place until 7 days after the concrete was placed. The paper 
used for tl1is purpose shall comply ,vith the requirements of Paragraph 4124.09. 

(e) Curing with Wet Burlap or Other Fabrics or Mats. After the final belting 
the concrete shall be protected ,vith a covering of at least 2 thicknesses of burlap 
complying with the requirements of Paragraph 4124.08, for at least 72 hours. The 
burlap shall be saturated witl1 water immediately before being placed, and shall be 
l{ept continuo11sly ,vet by means of a spray of \Vater sufficiently fine that the concrete 
will not be damaged thereby. ,Vhen the side forms are removed the edg·es of the slab 
shall he covered ,vith burlap as specified for the protection of the top surface of the 
pavement. The burlap used for the protection of the top surface of the pavement 
shall be sufficiently long to extend to the bottom corners of the slab. 

In lie11 of the co,rering of b11rlap specified, the concrete may be covered with other 
fabrics or mats approved by the Engineer. Such coverings shall be capable of pre
venting tl1e evaporation of mixing water and controlling variations in the tempera
ture of concrete to a degree at least equal to that of 2 thiclmesses of burlap, comply
ing ,vitl1 these specifications, l{ept continuously wet. Tests for the control of the 
evaporation of mixing ,vater shall be conducted as outlined in Paragraph 2303.21( c) 
except that the test period shall be 72 hours. Tests for the control of variations in 
ten1perature shall be conducted under direct sunlight. 

At the time such coverings are appli<?d the surface of the covering to be placed 
in contact with the concrete shall be thoroughly wet. 

Wetting subsequent to the application of the covering shall be that required by 
the Engineer to produce the desired results of the tests outlined above. 
2303.22 WEATHER. Concrete shall not be placed when stormy or inclement 

weather prevents good worh:manshi1). No lumps of frozen aggregate shall be used, 
and concrete shall not be placed on a frozen subgrade. If weather conditions are 
favorable concreting operations may be started when the ten1perature of the mixed 
concrete as discharged from the mixer is 40°F. or above, and may proceed as long 
as the temperature of the fresh concrete n1ay be maintained above 40°F., and the 
air temperature above 38°F. No concrete shall be placed when the air temperature 
is lower than 38°F. Concrete placed when the air temperature is below 45°F. shall 
be covered with at least 6 inches of straw placed on top of the burlap before com
pletion of the day's operation. 

2303.23 NIGHT CONCRETING. Concrete shall not be placed when too dark for 
good ,vorkmanship. Special a11thorization fron1 the Board must be secured if it is 
desired to place concrete ,vith the aid of artificial light. 

2303.24 TANDEM MIXERS. Should the Contractor elect to use 2 mixers in tan
dem they shall be connected or operated so that there is no loss of n1aterials in the 
transfer of batches betiveen the mixers. Each mixer shall be completely equipped 
for accurate water meas11rement but in operating, the ,vater required for the batch 
shall all be incorporated in the mixture in the first mixer. Each mixer shall be 
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equipped with a subgrade template. At the option of the Engineer the Con~ractor 
shall provide 2 :finishing machines and such other additional labor and equipment 
as will be required to maintain progress of the placing, :finishing and curing opera
tions equal to the mixing operation. The mixer vvhich deposits concrete on the sub
grade shall be equipped with a boom not less than 24 feet long. 

2303.25 TIME FOR OPENING PAVEMENT FOR USE. The time for opening 
pavement will be based on the strength of the concrete as determined upon beam 
specimens made during the progress of the ,vork. The Contractor's force may be 
allowed upon the pavement for the purpose of removing covering and building 
shoulders as soon after 7 days of age as tests show the concrete to be capable of sus
taining the maxim11m loads permitted by law. General traffic n1ay be allowed upon 
the pavement as soon thereafter as the pavement is in condition for safe use. 

2303.26 EXPANSION JOINTS. Expansion joints shall be constructed as shown 
on the plans. They shall be installed perpendicular to the surface of the pavement 
and to the centerline of the pavement. They shall be made by installing bituminous 
premoulded expansion joint material meeting the requiren1ents of Paragraph 4106.04, 
or other expansion joint material approved by the Engineer, or by constructing open 
joints which are :filled after the concrete is set, with a bituminous material comply
ing with the requirements of Parag·raph 4106.05. The ends of the dowel bars, shown 
on the plans as projecting six inches into the concrete, shall be :fitted with metal ex
pansion tubes as specified in Paragraph 4124.02. When premoulded expansion joint 
material is used, the portion of joint inserted in the curb shall be double the thickness 
of the joint in the pavement slab. When poured bituminous material is used in the 
joints in the pavement slab, the section through the curb shall be filled with suitable 
mastic :filler or wit.11 premoulded material which shall be thoroughly rarned into the 
joint. 

Before any dirt has been placed on the surface of the pavement in the curing opera
tion, in the process of b11ilding shoulders or by traffic, expansion joints shall be sealed 
with bituminous material complying ,vith the requirements of Paragraph 4106.02. 
Care shall be taken to fill the joint flush with the top of the pavement without spilling 
bit11n1inous material on the pavement surface. 

2303.27 LONGITUDINAL JOINTS. Longitudinal joints shall be constructed as 
shown on the plans. Such joints shall be true to line. They shall be constructed by 
installing a metal parting strip or by the employment of some method or device which 
will result in the creation of a definite plane of wealmess extending into the slab not 
less than 2½ inches from the top surface. Any method or device for creating a plane 
of wealrness shall be of a mechanical nature to insure a straight, workmanlih:e in
stallation, and shall be subject to the approval of the Engineer before being used. 
Any n1ethod or device using pre-moulded bituminous parting strip shall be capable 
of continuous operation and the strip installed shall be continuo11s between expansion 
or construction joints. When the plane of ,veal~ness is made by installing a metal 
form to be r emo,1ed after the concrete has set, the sections of metal form shall be 
provided with interlocking ends and shall be s11fficiently rigid to hold tl1emselves in 
position. The sections shall be removed fron1 tho set concrete tl1e following day and 
the opening filled ,vith bit11men. 1{aterials 11sed for longitudinal joints shall comply 
with tl1e requirements of Paragraph 4124.01. 

2303.28 BASIS OF PAYMENT. The contract price per sq11are yard for con
structing· the pavement, and per cubic yard for the eartlr,Yorl{ in connection there
with, shall be f11ll payn1ent for the f11rnishing of all n1aterials not specifically omitted 
from the contract, and all tools, equipn1ent, labor and st1pplies that are necessary 
to constr11ct the paven1ent, including c11rb, the earth shoulders and side ditches com
plete in accordance with the plans and specifications. Tl1e contract shall include a 
price per lineal foot of c11rb ,vhicl1 price shall be applied in adjusting the compensa
tion to the Contractor for tl1e construction of more or less c11rh than that shown on 
the plans. The Contractor shall furnish not to exceed 2 Cl1bic feet of concrete per 
day for test specimens ,vithout additional compensation. 

40 



DIVISION 24. STRUCTURES. 

2400.01 DESCRIPTION. The ,vork shall consist of the construction of all types 
of wood, steel or concrete bridges, viaducts, retaining ,Yalls and culverts or other 
sin1ilar units in accordance with the detailed plans and the requirements of the follow
ing sections. 

Section 2401. Excavation for Structures. 
2401.01 DESCRIPTION. Excavation shall consist of the removal of the existing 

structure at the site unless other,vise sp~cified, including the abutments, piers, wings, 
and all other materials, obstructions, etc., necessary for the construction of the work 
included in the contract, in conforn1ity with the plans or as may be directed by the 
Engineer. It shall include all clearing and grubbing, removal of necessary materials, 
furnjshing and placing of cofferdams, etc., and the disposal of surplus material; all 
of which shall be in accordance ,vith the dimensions given on the plans and in con
formity to these specifications. 

2401.02 ELEVATIONS AND DIMENSIONS OF FOOTINGS. Under normal con
struction conditions, footings will be constructed to the elevations shown on the de
tailed plans. The Engineer 1nay order, in ,vriting·, such chang·es in dimensions or 
elevations of bottoms of footings as may be necessary to secure a satisfactory foun
dation. 

2401.03 TREATMENT OF FOUNDATION MATERIALS. If rock foundation 
is secured the excavation shall be done in such a manner as to allow the roclc to be 
exposed and prepared for receiving the concrete or masonry. All loose and disin
tegrated roclc or thin strata shall be stripped to a clean bed acceptable to the En
gineer. All seams or crevices shall be cleaned out and filled with concrete or mortar. 

"\Vhenever the footing is to rest on any excavated s11rface other than rock, special 
care shall be taken not to disturb the bottom of the excavation, and the final :finishing 
of the surface shall not be done until just before the footing is to be placed. 

2401.04 CONSTRUCTION OF COFFERDAMS. Cofferdams shall be constructed 
to co1nply with the requirements of Paragraph 2404.03. 

2401.05 REMOVAL OF COFFERDAMS. Unless other,vise shown on the plans 
or agreed upon, cofferdams and all i:;heeting and bracing shall be removed by the 
Contractor after the completion of the substrt1cture. 

2401.06 INSPECTION OF EXCAVATION. After each excavation is completed 
the Contractor shall notify the Engineer, who shall malce an inspection of the depth 
and character of the foundation material. No concrete or masonry shall be placed 
until after the Engineer has approved the depth of excavation and character of 
foundation material. The County sl1all be r esponsible for delayR caused by failure 
to mal<e inspection after a 24-hot1r notice has been g·i·ven the Engineer or his repre
sentative by the Contractor or his authorized agent. 

2401.07 DISPOSAL OF EXCAVATED MATERIAL. All materials excavated by 
the Contractor for bridge or culvert work, sl1all be disposed of so as to leave the site . 
in a neat condition. Material suitable Cor bacl{-filling shall be used for that purpo~e 
to the extent required to compl~tPly back-fill the structure to the original ground 
level or the elevation shown on the plans. 
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Material suitable for approach fills and not required for back-filling shall be placed 
in the approach fills. . 

1\1:aterial not suitable for bacl{-filling or approach fills shall be wasted as directed 
by the Engineer. 

Material used for baclr-filling or approach fills shall be earth or other approved 
material, free from spongy or ·vegetable substances and shall contain no lumps of 
frozen materials. 

2401.08 BACK-FILLING. Tl1e bridge or cl1lvert contractor shall back-fill com
pleted structures in accordance with the following requiren1cnts. No back-filling 
shall be placed against abutments, piers, arches, or wingwalls ,vitl1in 14 days after 
the concrete has been placed except as provided in Paragraph 2402.20. 

Bacl{-fill material except when deposited in water, shall be deposited in layers not 
more than 12 inches in depth before comrJaction, and each layer sl1all be thoroughly 
rolled, or con1pacted with an approved type of n1echanical tan1pcr before the succeed
ing layer is placed, with the following exception. 

When back-fill can be deposited on one side only of abutments, piers, wingwalls 
or culvert headwalls, no rolling or mechanical tamping will be permitted within 6 
feet of the supporting surface, bl1t hand tan1ping will be required on the back-filling 
material within thi.s area. 

Where it is required that back-filling material be placed on both sides of a concrete 
wall or monolithic structure, the lifts sha]l be made uniforml)7 of eql1al height on both 
sides, and rolling or mechanical tamping will be required on the entire surface of 
each layer. 

Fills at Cl1lvert barrels, arches and on each side of end pedestals or bents shall be 
constructed simultaneously and the operation so conducted that the elevation of the 
completed fill on each side of the structure is the same. Any bac1{-filling required in 
addition to that which will result from the use of material excavated during con
struction operations will be sho,vn on the plans or called for in the Special Provisions. 

2401.09 CLASSIFICATION OF EXCAVATION. Excavation for structures will 
be classified as Class I or Class II excavation. Class I excavation will include all ex
cavation for box, arch, or circular culverts, pipe culverts and all excavation for bridges 
not classified as Class II excavation. 

Class II excavation shall include all excavation for bridges below the elevation of 
the ''Excavation Classification Line'' shown on the plans for each specific structure. 

Should rocl{ in ledges or solid formation or nests of bol11ders be encountered on 
construction projects for which information at the time of letting had not indicated 
that roclr would be encountered, the Contractor shall advise the Engineer in order 
that measurements necessary to determine the quantity of n1aterials of this class to 
be removed. 

2401.10 METHOD OF MEASUREMENT. All excavation "Till be measured in 
its original position by the cross section method. The yardage of excavation paid 
for will be that actl1ally removed, except that unless shown on the p1ans or ordered 
by the Engineer, no payment ,vill be made for material removed outside an area which 
is bounded by vertical planes spaced 12 inches outside box cuJ,rert footings or the 
horizontal projection of structures without footin~s, and 18 inches 011tside footings 
of other structures, and parallel tl1ereto. The Contractor shall notify the Engineer 
not less than 48 hours in advance of beginning excavation so tbat the necessary 
measl1ren1ents of existing ground may be made. Payment ,vill not be n1ade for any 
material rcn1oved before these measl1ren1ents have been made. 

2401.11 BASIS OF PAYMENT. Pavn1ent for excavation and fills included with
in the contract or as ordered by the En~:ineer shall be made as specified below. The 
price paid for exca,Tation sl1all in all case:=; be fl1ll payment for removing, transportin~ 
and disposing of all excavnted material; for pumping; and for furnishing, placing 
and remo-ving all cofferdams, shoring and bracing. 
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,,1hen tl1e plans call for the ren1oval of existing structures or parts of structures, 
the Contractor shall be paid for sucl1 ren1oval at the contract price tl10refor. 

Clearing and grl1bbinp; ,Yill be paid for in accordance ,Yith tl1e pTovisions of Section 
2101. Excayation required for bern1s or cl1annel chang·0s ,vill be measured in accord
ance ,Yith the provisions of Section 2103 and ,vill b~ paid for at the contract unit price 
tl1erefor. Riprap ,vill be JJaid for in accordance ,vith tl1c provisions of Section 2506. 

(a) Excavation According to Plans. Exca·vation done acC'ording to the plans shall 
be paid for at the unit contract prices for quantities n1easured and classified as speci
fied in Paragraphs 24-01.09 and 2401.10. 

(b) Extra Depth Excavation. When so ordrred in writing by the Engineer, the 
Contractor ,vill be required to excavate to an extra depth below tl1e elevation of the 
botton1 of footings sho,vn on the plans. "\Vhen the extra depth of excavation does 
not exceed six feet, payment ,vill be made for each foot in depth at the follo,ving per
centages of the contract unit price for excavation of the last foot above the bottom 
of the footing: 

FirRt Foot ........................................... 120% 
Second Foot ........................................ 140% 
Third Foot .......................................... 160% 
Fourth Foot ........................................ 180% 
Fifth Foot .......................................... 200% 
Sixth Foot .......................... ................ 220% 

W11en extra depth of excavation exceeds six feet, such excavation shall be paid for 
as Extra Work as provided in Paragraph 1109.04. 

(c) Excavation for Changes in Horizontal Dimensions of Footings. When so 
ordered in writing by the Engineer, the Contractor will be required to construct foot
ings havjng greater horizontal dimensions than those shown on the plans. When 
such changes in dimensions do not n~cessitate the removal and reconstruction of 
cofferdams, payment shall be made at the contract unit prices. When such changes 
in din1ensions necessitate the removal and replacement of cofferdams, the removal 
of old cofferdams and reconstruction of the new one shall be considered as '' extra 
,vork'' and shall be paid for as provided in Paragraph 1109.04. 

(d) Overhaul. Excavated material will ordinarily be deposited within fifty feet 
fron1 the excavation aR directed by the Engineer. An additional price of 5 cents per 
station yard will be paid for all excavated material required to be hauled more than 
fifty feet, computed by the method described in Section 2108. 

(e) Rock Excavation. Excavation of rocl{ ledgeR, solid roe}{ or boulder nests as 
claRRificd in Paragraph 2401.09, shall he paid for at two and one-half times contract 
unit price for ClaRR T or Class II exC'avation according to the class of excavation in 
,vhich the deposits occur . 

• 
• 
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Section 2402. Concrete Masonry. 

2402.01 DESCRIPTION. Concrete shall be composed of portland cement, fine 
and coarse aggregate and water, mixed in the proportions specificcl as follo,:s for the 
variol1s classes. The class of concrete used shall be Class ''A'' unless otherwise shown 
on the plans. 

2402.02 CLASSIFICATION OF CONCRETE AND PROPORTIONS. 

(a) Class I and Class II Coarse Aggregate. Class I and Class II coarse aggregate 
111ay be used in concrete in the following proportions: 

Proportion by Dry Weight, Lb. Per cent sand in Approx. bbl. cement 
Class of Mix Cement to Lb. Sand to Lb. total aggregate per cubic yard of 
Concrete No. Ooarse Aggregate by weight fresh cement 

' 
A 2 1-2.09'-3.13 40 1.60 

3 1-2.23-2. 72 45 1.6G 
4 1-2.35-2.35 50 1.72 

B 2 1-2.57-3.85 40 1.36 
4 1-2.96-2.96 50 1.44 

0 1-2.5 100 
4 1-2.0 -2.0 50 I 

.Any proportion specified may be used at the Contractor's option provided the 
coarse agg·regate used complies ,vith the sieve analysis require111cnh; for that pro
portion. 

Concrete sl1all not be proportioned by volume unless such proportioning is specific
ally provided for in the proposal. "\"\Then concrete is proportioned by volu1ne the 
volumetric proportions l1sed shall be those ,vhich are the equi,·alent of the weight 
proportions specified. The pro·visions of Paragraph 2-!02.02 ( d) shall not apply to 
concrete proportioned by volume. 

(b) Class III Aggregate. I f the u~c of Class ID aggregate (pit-run gravel) is 
approved, the proportions shall be fixed in accordance ,vith the following table ac
cording to the percentage of sand in the aggregate as detern1ined by the Engineer at 
the tin1e tl1e material is used: 

Proportions by Weight. 

Class ''A'' Concrete Class ' 'B '' Concrete ' ' 

Percentage sand Proportion, Proportion, 
in aggregate lb. cement to Bbl. cement per lb. cement to Bbl. cement per by weight lb. aggregate cubio yard lb. aggregate cubio yard 

41-45 1-4.95 1.66 1-6.17 1.40 46-50 1-4.70 1.72 1-5.92 1.44: 51--55 1-4.45 1.78 1-5.67 1.49 56-60 1-4.20 1.85 1-5.42 1.54 61-65 1-3.95 1.93 1-5.17· 1.59 66-70 1-3.70 ~.01 . 1-4.92 1.64 

Tl1ese proportions are basPd on both fine and coar8e aggregate ha·vinn- a sperifi<> gra
vity of 9.6:1. If n1nterial~ are furnished "·]1ich ha,e specific g ravities ~thBr than 2.65. 
the proportion "\Yill be adjusted in accordance \Yith the ratio ,vhich tl1c actual specific 
gravity bears to 2.65. 
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Class III aggregate may be used in combination with screened aggregate to pro
duce concrete of the saine proportions as specified for Class I and II coarse aggregate. 

(c) Class V Aggreg.ate. Class V aggregate complying with requirements of 
Paragraph 4105.05 may he used in bridge work: in proportions listed below: 

Class ' ' A'' or ' 'B ' ' Concrete 
Class ' ' C ' ' Concrete 

Proportion by weight, Approx. bbl. cement Proportion by weight, Approx. bbl. cement 
lb. cement to lb. per cu. yd. of 

lb. cement to lb. per cu. yd. of 
aggregate concrete aggregate concrete 

1-3.9 1.9 1-2.5 2.50 

These proportions are based on the Class V aggregate having a specific gravity of 
2.62. 

(d) Adjustment of Proportions. The estimated quantities of cement per cubic 
yard of concrete shown in the table of proportions are based t1pon average condition~. 
If the combination of materials is such that the quantity of cement per cubic yard of 
concrete placed is consistently more than 2.0 per cent greater, or more than 2.0 per 
cent less than the estimated quantity, the proportion will be adjusted accordingly. 

(e) Water and Consistency. The amount of ,vater used shall produce concrete 
of uniforrn consistency having a ''slt1mp'' not more than 5 inches when tested in 
accordance with tbe · ... t\... S. T. M. ''Tentative Method of Test for Consistency of Port
land Cement Concrete'', Designation D138-26T. The amount of ,vater used shall not 
exceed the f ollo,ving: 

Class of Concrete 

A-Class I, II or II Aggregate .... ••·········-··································· .. 
B-Class I, II or III Aggregate .................................................... . 
c- ·······-······························································································· 
Class A, B or C with Class V Aggregate ............................. ·······-

Maximum amount of water including 
moisture in aggregates 

Gal. per bag Lbs. per lb. 

6.0 .510 
6.6 .577 
6.0 .510 
5.0 .444 

2402.03 MATERIALS. All material shall conform to the requirements of Part 
IV, Materials Details. 

The t1se of high early strength Portland Cement ,vill not be required unless so stipu-
lated in the Special Provisions. Unless otherwise specified, high early strength Port
land Cement will be used in the same proportions and in the same manner as normal 
Portland Cement. 

2402.04 MEASURING MATERIAI.S. 
(a) Cement. Unopened cloth or paper bags of cement pach:ed by the manufacturer 

will be accepted as weighing 94 pot1nds. Cen1ent shipped in bulk shall be weighed 
for each batch, on scales which shall be within one pound of correct at all loads. 

(b) Water. The water measuring equipment shall be capable of accurate measure
ment to one quart and shall be so arranged that the accuracy of measurement will 
not be affected by variations in pressure of the water supply line. 

Unless the ,vater is measured by weight, the Contractor shall provide a container 
in which the entire quantity of water required for one batch of concrete may be 
,,eighed. 

(c) Aggregates. Unless otherwise specified in the proposal form, aggregates shall 
be proportioned by weight. The ,veighing equipment used shall be approved by the 
Engineer and shall meet the follo,ving reqt1irements ! 

(1) The scales shall be accurate within 2 pounds at all loads. 
(2) At least that part of the load which is a fraction of 100 pounds shall be 
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indicated on a graduated beam or springless graduated dial. 11inimum graduation 
shall be 2 pounds for graduated beams or dials. 

(3) Convenient means shall be provided for removing an oyerload from the 
weighing containers. 

( 4) Tl1e scales shall be of simple rugged design, manufacit1red by an estab-
lished manufacturer of weighing equipment and recon1mended by the maker for 
the kind of service for which they are to be used. 

(5) Bean1 scales " 1hich are used for ,veighing more than one aggregate shall 
have an independent bea111 for each n1aterial to be weighed. 

(6) Two standard 50-pound weigl1ts shall be available at all ti1nes for checking 
scales. These vveights shall be lrept clean and not used for otl1er purposes than 
checking the accuraey of the scales. 

(7) All wheelbarrows or buggies used for weighing aggregate shall be plainly 
marl{ed ''Sand'' or '' Coarse ~i\.ggregate' ', according to the material which they 
will be used to convey. They shall also be plainly numbered for identification and 
shall he provided with permanent means of adjusting the weight to a uniform tare. 

2402.05 MIXING. Concrete shall be thoroughly mixed in an approved machine 
mixer of the batch type. The minimum capacity of the mixer shall be a one-bag batch. 
For mixing concrete for bridge floors the minimum capacity of the mixing equipment 
used shall be the eqt1ivalent of a 2-bag batch. The concrete shall be mixed continu
ously for one minute after all the materials have been assembled in the drum. The 
minimum mixing time shall be indicated by an accurate timing device which shall 
be automatically started by the mixer and which shall indicate by a clearly audible 
signal the expiration of the required mixing period. During the time of mixing the 
drum shall revolve at the speed for whjch the machine is designed but not less than 
12 nor more than 20 revolutions per minute. The mixing drum of mixers of the tilting 
drum type shall be operated at an angle no steeper than that recommended by the 
manufaeturer of the mixer. rrhe volume of tbe mixed concrete in each batch shall 
not exceed the capacity recommended by the Mixer Manufacturers Bureau '' Concrete 
lv(ixer Standards'', as listed below: 

Size of Capacity of Minimum total interior drum volume-eubic feet 
Mixer mixed concrete Non-tilting Tilting 

7-S 7 28.6 17.9 

10-S 10 40.3 25.5 

14-S 14 55.2 35.2 

Upon cessation of mixing for any considerable length of time, the n1ixer shall be 
thoroughly cleaned and fl11sl1ed with water. Each batch of concrete shall be com
pletely discharged from the mixer before the materials for the next batch are in-
troduced. 

2402.06 RETEMPERING. Retempering of concrete or mortar which has reached 
its initial set or partially hardened, by remixing ,vith or ,vitbout additional materials 
shall not be pern1i tted. 

2402.07 PLACING CONCRETE. The concrete ~hall be pla<'ed in the forms im
mediately after mixing and in such manner as to avoid the separation or segregation 
of the aggregate. The mixing plant ::;hall be equipped and arranged so as to permit 
tl1e mixing and placing of the concrete quickJy and uniforn1ly. In depositing concrete 
all of the following precautions shall be observed : 

(a) In handling- the concrete from the mixer to the place of deposit care shall be 
ta]cen to avoid any separation of the material. 

(h) "\Vhen concrete is dPposited through chutes the ang-le of the sa1ne with the 
horizontal shall be Ruch as will allow the concrete to flow ::;lo,vly and without separa
tion of the aggregate. rr'he delivery from the chute Rhall be as close as possible to 
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the point of deposit. Tl1e free fall of concrete from the end of the chute shall not 
exceed 5 feet. 

( c) Chutes shall be of metal or shall be metal lined. They shall be k:ept clean and 
free fron1 n1aterial adhering to tl1eir sides and shall be thoroughly flushed with water 
before and after each run. 

( d) DepoRiting large quantities at one point in the forms and running and work
ing it along the forrr1s ,vill not be permitted. 

( e) In depositing· the concrete care shall be tah:en to entirely fill the form but to 
not bulge or distort the forn1s or disturb their alignment. 

(f) Special care shall be tal{en in :filling the forms, to worl{ the coarser aggregate 
a,vay from the face of the form and to force the concrete under and around the re
inf orcen1ent. The concrete shall be worlced with a spade, pointed steel rod, or other 
satisfactory implen1ent, in such a n1anner as to bring a thick layer of mortar in con
tact with the forms and reinforcement and to prevent the formation of pocl{ets of 
stone. 

2402.08 PROTECTION AND CURING OF CONCRETE. Concrete which has 
been placed shall be protected against any vibrating, jarring or other movement 
which might injure it before it has reached its final set. Runways for transporting 
concrete or other n1aterials over concrete floors less than 7 davs old shall be supported 
directly over strl1ct11ral steel 1nen1bers so that the concrete is subjected to compressive 
stresses only. Unless the concrete is protected as specified in Paragraph 2402.09, all 
exposed s11rfaces shall be k:ept wet and shall be covered by means of burlap, paper, 
stra,v, sand, or other satisfactory co·vering for a p()riod of 4 days after the concrete 
has been placed. The burlap and paper used shall conform to the requirements of 
Parag·rapl1s 4124.08 and 4124.09 respectively except in regard to size of sheets. 

2402.09 PLACING IN COLD WEATHER. No concrete shall be placed without 
the s11ecific perrnis~ion of the Engineer when the air temperature is at or below 40°F. 

If co11creting in freezing weather is permitted by the Engineer, care shall be tal{en 
to prevent tl1e use of any frozen material. In addition to adequate provision for pro
tecting the concrete against chilling or freezing, the Contractor shall be required to 
heat tl1e water and aggregate so that when deposited in the forms the concrete will 
have a ten1peratt1re of not less than 50°F. nor 1nore than 100°F. The aggregates shall 
be heated by steam pipes or coils through aggregate piles or by dry heat when the 
aggregate is agitated mechanically during heating. Ag·g·regates shall be so heated 
and handled as to avoid injury to the aggregate by overheating and to insure uniform 
temperat11re and moisture content of aggregates entering the mixer. The concrete 
sl1all be adequately protected so as to maintain its temperature above 50°F., for a 
minimum of 72 hours after it has been placed. Protection satisfactory to the En
gineer shall be provided to l{eep the temperature of the concrete above 40°F. for a 
period of 5 days after placing. The method of heating and protection shall be sat
isfactory to the Engineer, but the worl{ shall be done entirely at the Contractor's risk. 
At the Contractor's option calcium chloride at the rate of t,vo pounds per bag of ce
n1ent may be added to tl1e mixture as provided in Paragraph 2303.21. When calcium 
chloride is used, the time of protection to l{eep the concrete at a temperature of 40°F. 
or more may be reduced to four days. 

When High Early Strength Portland Cement is used, the period of protection to 
l~eep the concrete at a temperature of 40°F. or more may be reduced to three days. 

2402.10 PLACING LARGE VOLUMES OF CONCRETE. Each n1onolithic sec
tion shall, ,vhenever practical, be placed in one continuous operation. Whenever the 
vol11n1e is too great to be placed in one contin11ot1s operation, the worl{ shall be s11b
divided as shown on the plans or as directed by the Engineer. In general, the order 
of construction or sequcnre of tl1e ,vorl{ will he indicated on the plans. 

2402.11 BONDING CONSTRUCTION JOINTS. During the process of placing. 
tl1e ~uccessive layers of concrete shall be left slightly rough in order to insure good 
bond. 
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Construction joints produced between layer s of concrete placed intermittently shall 
be properly bonded to prevent displacement by sliding or overt11rning. Horizontal 
layers so located as to produce a thin section or '' feather edge'' sl1all be so formed 
by means of an insert form that the succeeding layer will end in a body of concrete 
having a thickness of not less than six inches. When bond or dowel stones are speci
fied, or required to be used, they shall be hand-placed in the manner specified in Para
graph 2402.15. 11:etal do,vels shall consist of steel rods having a diameter of not less 
than ¾ inch and a length of not less than 18 inches. The do,vels shall be staggered 
and their distance center to center shall not exceed four feet. 

2402.12 BONDING NEW AND OLD W ORK. \'\'hen new concrete is to be placed 
in contact with old concrete or with concrete that has already reached its final set, 
the s11rface of the old concrete shall be thoroughly cleaned of all laitance, dirt or 
other foreig-n materials, then rol1ghened and thoroughly drenched "~th water until 
saturated. Care shall be tal{en to tighten the forms against the face of the old con
crete and to thoroughly compact the fresh concrete when placed so as to insure good 
bond. The use of dynamite is prohibited except on massive sections, and with the 
specific written permission of the Eng·ineer. When clyna1nite is l1sed at least 6 inches 
of concrete beyond the point of visible damage shall be removed by methods not in
jurious to the old concrete. 

2402.13---DEPOSITING UNDER WATER. In general, concreting under water 
shall be avoided and it ,vill be permitted only when provided for on the plans or when 
specifically authorized by the Engineer and under his direct supervision. 

The cofferdams shall be sufficiently tight to prevent any current passing through the 
space in ,vhich concrete is being deposited. The ,vater shall be allowed to rise to its 
full head, and pumping will not be permitted ,vithin the cofferdam while concrete is 
being placed nor until it has attained a satisfactory strength. 

All concrete deposited under water shall conform to the requirements of Class A 
concrete to ,vhich shall be added 10 percent of excess cement. 

The flow of concrete shall be as nearly continuous as possible. In case the flow is 
interrupted for more than one hour, the cofferdam shall be pumped 011t and all laitance 
and damaged concrete removed before proceeding· with the ,vork. The concrete shall 
be deposited, as nearly a~ possible, in l1orizontal layers. 

The method used in depositing the concrete shall be such as will not permit the 
washing of the cement from the concrete. The following approved methods may be 
11sed under the direct supervision of the Engineer: 

(a) Tremie. If a tremie is used it shall consist of a metal tube 8 to 12 inches in 
diameter, constructed in sections, ,vith flanged co11plings, with gaskets and tight 
bottom valve, and so placed as to permit the initial and all subsequent charging to 
tal{e place ,vitho11t the concrete being dropped thro11pJ1 the water. In operating the 
tremie it shall be kept filled at all times and the discharge end Rhall be raised only 
an an1ount sl1fficient to pern1it the concrete to be diRcharged. Provision shall be made 
in s11pporting the tremie so that it n1ay be readily lowered when necessary to '' choke 
off'' or retard the flow. 

(b) Dump Bucket. A dump bl1Cl{et n1ay be used if so designed that it may he 
opened ,vhen it rests upon the surface of the concrete that is to receive the charge. In 
lo"~ering and raising the bucl{et care shall be taken to prevent any unnecessary move
ment of the water in the cofferdam. 

2402.14 LAITANCE. Care shall be tak:en to prevent the formation of laitance on 
the top s11rface of tl1e concrete. and at tl1e ends of ,vings, girders, etc. All laitance 
shall be entirely removed by means of brooms, ,vire brushes, or other suitable method, 
before the succeeding layer of concrete is placed. 

2402.15 RUBBLE OR CYCLOPEAN CONCRETE. Rubble or cyclopean aggre
gate n1ay be used in unreinforced sections 2 or more feet in thickness. The stones 
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shall be set in place by hand for ½ the depth of the stone and shall not be less than 
4 inches apart in the concrete and not less than 6 inches from the face of any form. 
No course of stone shall extend ,vithin 2 feet of the top surface of piers or the surface 
upon ,vhich the superstrt1rture rests. 

2402.16 ADMIXTURES. Approved admixtures may be used for the purpose of 
improving workability, upon permission of the Engineer. When so permitted, special 
provisions g·overning their use shall be provided. 

2402.17 FALSEWORK. Falsework: for supporting reinforced concrete super
struct11res shall be built on foundations of sufficient strength to carry the load with
out appreciable deformation. Ample false"'ork piling shall be driven to support all 
falseworh: ,vl1icb cannot be fot1nded on roclr, shale, thicl{ deposits of compact gravel, 
or the heavier clays in their natural beds. On these materials mudsills or other spread 
footings may be used and shall be of a size to be determined by the load to be sup
ported and tl1e bearing value of the soil in q11estion. Bearing values of all piles used 
to st1pport falsework, shall be determined as provided in Paragraph 2501.12 and shall 
be at least equal to the loads imposed upon them during conRtruction. The adequacy 
of mudsills as to size and soil bearing, the number and spacing of piles, and the amount 
of bracing in the false,vork: framing shall be st1bject to checking and approval by the 
Engineer. 

Falsework shall be designed to carry the full loads coming upon it, without appre
ciable deformation. For calculating the strength of falsework and centering the 
following values shall be used: 

(a) ,v eight of ''green'' concrete __________________________________________________ . ___ 150 lbs. per cu. ft. 
(b) Safe bearing value of firm sand, gravel, very firm clay and 

other similar confined soils in tl1ick beds ________________________________ 2 tons per sq. ft. 

Falseworlr for slab and girder bridges shall be set with an allowance for slight 
settlements, deformation of members, and closing of joints. In all cases, roadway 
surfaces, curbs, copings and railings shall be built to accurate grade and alignment. 
Girders or slabs, the lo,ver surface of which show over one inch sag, may be rejected. 

The Contractor's plans for falseworl{ and centering on all concrete slab, girder and 
arch bridges, when requested by the Engineer, shall be submitted in triplicate to the 
Board for check:ing and approval before being placed. Falseworl{ shall remain in 
place until the forms supported by it may be removed in accordance with the pro
visions of Paragraph 2402.19. 

2402.18 FORMS. Wood or metal forms shall be constructed with mortar tight 
joints and of n1aterials sufficient in strength to hold the concrete ,vithout bulging 
bet,veen supports. If the f onns bulge or sag at any point ,vhen the concrete is placed 
in them, the portion of concrete causing the distortion shall be immediately removed 
and the forms properly repaired and strengthened before continuing the worl{. 

In designing forms and centering, the concrete shall be treated as a liquid weig·h
ing 150 pounds per c11bic foot for vertical loads, and 85 pounds per cubic foot for 
horizontal pressure. The unsupported length of wooden columns and compression 
n1e1nhers shall not exceed 30 times th~ dia1nctcr or least side. 

The material to be used in ,vood forms for expoi:::ed surfaces shall be sized and 
dressed lumber, free from lrnot holes, loose l{nots, cracl{s, splits or other defects af
fecting its strength or the accuracy or appearance of the :finished concrete surfaces. 
If metal forms are used all bolt and rivet holes shall be counter-sunk so that a plane 
smooth surface ,vill be obtainod. 

Forms shall be so designed and constructed that they may be removed without in
jury to the concrete. Block:s and bracing shall be removed with the forms and in no 
case shall any portion of the wood forms be left in the concrete. The forms shall be 
so constructed that the :finished concrete shall be of the form and dimensions shown 
on the plans and trt1e to line and grade. 

Forms shall be filleted at all sharp corners and should be given a bevel in the case 
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of all projections such as g·irder~, copi~gs, et_c., s~icient to insure their easy removal. 
Special attention must be paid to ties ancl bracing, and where f?rn1s appear. to be 

ins·ufficiently braced or unsatisfactorily built, either before or during the placing of 
concrete, the Engineer shall order the work stopped until the defects have been cor
rected to his satisfaction. 

To insure a first-class surface finish on the concrete, the forms shall be painted with 
a colorless oil, or some other satisfactory means tal~en to pre,:ent the concrete from 
adhering to them. The forms should be thoroughly drenched witl1 \Yater immediately 
before the concrete is placed in them. Form lumber that is used a second tin1e shall 
be thorol1ghly cleaned and shall be free from bulge, splits or ,varps. 

2402.19 REMOVAL OF FORMS. Forms shall be removed as soon after the con
crete has set as is practicable and safe, in order to permit the proper surface finish 
as provided in P aragraph 2402.22. In warn1 weather. for1ns rnay be re111oved in ac
cordance with the following· provisions, hut in cool or 11nfavorahle weather the En
gineer may r equire the forms to remain in place for long·er periods: 

(a) Forms which may be Removed in Less than 7 Days. Forms for ornamental 
work, railings, parapets, and vertical surfaces may be removed whene,"er the concrete 
will not be dan1aged by so doing·. 

(b) Forms which must Remain in Place 7 Days. Forms supporting arches, beams 
or slabs of concrete ,vith a span 4 feet or less, shall remain in place not less than 7 
days. Forms supporting arches, beams or slabs of concrete ,vith a span greater than 
4 feet shall remain in place not less than 14 days except that these forms may be re
moved as soon after 7 days as the concrete has developed the strength required in 
P aragraph 2402.20. 

2402.20 SUBJECTING CONCRETE TO EXTERIOR LOADS. Concrete may not 
be subjected to loads other than the weight of tl1e concrete itself except as follows: 

(a) Loads Producing Simple Compressive Stress Only. Concrete may be sub
jected to simple compressive str ess as soon as it has set sufficiently to prevent the 
surface being marred or the edges being chipped from the effect of such loads. 

(b) Loads Producing Flexural Stresses. Concrete shall not be subjected to ex
terior loads producing flexural stresses " rithin 14 days after the concrete i~ placed, 
with the following exception. Concrete may be subjected to loadi:; due to back-filling 
or legal traffic as soon after 7 days as the concrete has de,.,.eloped a mod11lus of rup
ture of 450 pounds or more per square inch. The modulus of r11ptl1re shall be de
t ermined by testing as simple beams loaded at the center, specimens molded from the 
concrete used in that part of the structure in question and cured under the same 
conditions as the concrete in the structur e. 

2402.21 JOINTS. Unless otherwise pro·vided in the detailed plans, the joints in 
concrete masonry shall be constructed in the following manner: 

(a) Construction Joints. Construction joints between successive layers of con
-crete shall be constructed in the manner as provided in Paragraph 2402.11. 

The location of important construction joints in the structure will be shown on the 
plans, but if the vol11me of concrete is too great to be placed without the use of addi
tional construction joints, they shall be so located and constructed as to impair the 
strength and appearance of the structure in the least possib]e manner. Construction 
jo~n~s shall be located perpendicular to the principal lines of stress and at points of 
m1n1mum shear. 

(b) Expansion Joints·. Expansion joints shall be of the 3 general types as follows; 

(1) Open Joints. Open joints shall be placed in the locations as shown on the 
plan and shall be constr11cted by t]1e insertion and subseq11ent removal of a ,vood 
strip or metal plate. Tl1e insertion and remo,ral of the template shall be accom-
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plished without cl1ipping or breah:ing the corners of the concrete. Reinforcement 
shall not extend across an open joint unless so specified on the plans. 

(2) Filled Joints. Filled joints shall be constructed in the same manner as open 
joints and shall then be filled ,vith a bituminous mastic or filler. When so specified 
on the plans or directed by tl1e Engineer a Bitun1inous Premoulded Expansion joint 
of the required thicl{ness shall be l1Sed in lieu of a template and shall remain in 
place to form the filler for the joint. 

(3) Sliding .and Friction Joints. Sliding joints which are to be provided at 
the ends of slab, beam, and girder bridges shall be composed of successive layers 
of 3-ply roofing felt and liquid asphalt. The bearing area, unless otherwise speci
fied on the plans, shall be covered ,vith sl1eets of roofing felt swabbed with liquid 
asphalt. When not other,vise specified on the plans the minimum thiclcness of the 
joints shall be % inch. 

2402.22 SURF ACE FINISH. The exposed surface of all parts of concrete struc
tures included in these specifications shall be given a surface finish as pro,7ided herein: 

(a) Horizontal Surfaces. Horizontal surfaces not subject to ,vear, such as bridge 
seats, tops of bacl{walls, wing ,valls, railings and headwalls, shall be covered with 
an excess of mortar of the same class as that used in the underlying course of con
crete and shall then be struck off with a ternplate and thorol1ghly worl{ed and wood
floated by hand. 

(b) Walls, Girders, Railings, Etc. Unless otherwise specified, surface finish as 
described below will be required on all surfaces exposed to view from any point on 
the roadway as well as the outside and lower surfaces of exterior girders, T-beams, 
projecting slabs, fascia girders, guard walls and head walls; all surfaces of railings, 
cantilevers, spandrel walls, columns and sidewall{ brackets and all exposed surfaces 
of abutments, piers and retaining walls. Abutments, piers and retaining walls located 
in or adjacent to water shall be finished to lo,v water level whether or not they are 
at present exposed. Such parts of structures when used in viaducts and other dry 
crossings or when so designed as to not extend to low water shall be finished to one 
foot below the finished ground line. The forms shall be removed as provided in 
Paragraph 2402.19. The ,vires or rods used as bracing shall be cut off flush with the 
surface of the concrete and driven back at least ¼ inch below the surface. Small 
cavities and depressions shall be filled with mortar of the same class as has been used 
in the concrete to be treated. The entire surface shall be rubbed with a No. 16 car
borundt1m brick:, so that the finished surface shall have a clean, lmiform appearance, 
free from fins, projections, cavities or porous spots. This does not necessarily mean 
the entire elimination of all n1arks of the form boards. 

(c) Class 1. Special Finish. Class 1 special finish ,vill be required when specified 
on the plans, in the special provisions, or ordered as extra worlc by the Engineer. 

As soon as the pointing has been completed and set so as to permit, the entire sur
face to be treated shall be tl1oroughly ,vetted by means of a brush and clear water 
and in1mediately thereafter thoroughly rubbed with a Number 16 carborundum stone 
to bring the surface to a lather. All form mar]{s and projections shall be removed 
by use of a carbodumdum stone. The entire surface shall then be lightly brushed 
with a coat of sand and cement in the proportion of one part of cement to 2 parts of 
sand. The sand used shall pa$s a No. 20 sieve. The final finish shall be obtained by 
rubbing with a No. 30 carborund1rm stone until the entire surface is of smooth texture. 
After the final rubbing the entire surface shall be drenched with water and l{ept wet 
for a period of 7 days unles~ otherwise directed by the Engineer. Handrail spindles 
or other members which have become disfigured by the drip from the finishing opera
tion shall be thoroughly cleaned by means of a diluted solution of muriatic acid, 
follo,ved by clean water. 

2402.23 MEASUREMENT AND PAYMENT. Payment for structures or parts of 
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structures composed of concrete shall be based on the contract price per cubic yard 
of concrete placed in the structure in conformity ,vith the plans or as order~d in 
writing· by the Engineer. From the volume of c_oncrete compt1~~d by t~e ~ngll?-eer 
there shall be deducted 0.8 cubic foot for each lmeal foot of p1l1ng proJecting into 
footing or caps. No deduction ~rom the volume of concrete s?all be ma?e for the 
volume displaced bv the steel reinforcement. The contract price per cubic yard of 
concrete shall be full payment for furnishing all forms, material except steel rein
forcement all mixing, handling placing and finishing, and all ,vorl{ incidental thereto 
necessary 'to con1plete the concr~te vrorlr in conformity with the plans and these speci
fications. 

Section 2403. Reinforcement. 
2403.01 MATERIALS. All metal used as reinforcement shall conform to the re

quirements of Section 4112. 

2403.02 CLEANING. The reinforcement when placed in the worlr shall have a 
clean, fresh surface and shall be free from dirt, scaly rust, mill scale, paint, oil, grease, 
or other foreign substances. Bars which have been appreciably reduced in section 
shall be rejected. 

2403.03 BENDING. Reinforcement shall be bent cold. It shall be bent accurately 
to the dimensions and shapes shown on the plans. In bending care shall be taken 
not to injure the steel, and only proper appliances and competent worl{men shall be 
employed on the ,vork. Bars one inch or more in diameter shall be shop bent. 

2403.04 STRAIGHTENING. Reinforcement which may have become bent dur
ing shipment or handling shall be properly straightened before being placed in the 
work. The straightening shall be done without heating. 

2403.05 PLACING AND FASTENING. The reinforcement sl1all be placed in the 
exact positions sho,vn on the plans and shall be held securely in place during the plac
ing and setting of the concrete. The location and condition of the reinforcement shall 
be inspected and approved by the Engineer before any concrete is poured. 

2403.06 METAL SUPPORTS. 11:etal chairs meeting the approval of the Engineer 
shall be used to support all horizontal reinforcement placed in concrete slabs, girders, 
arches, arch culverts, and concrete floors on steel bridges. 

2403.07 SPLICING. Splicing of tensile reinforcement at points of n1aximum stress 
shall be avoided. All splices in the reinforcen1ent shall have a minimum lap of 50 
times the nominal diameter of the bar. 

2403.08 MEASUREMENT AND PAYMENT. The quantity of reinforcement paid 
for shall be the theoretical weig·ht of the size and length of bars shown on the plans 
or ordered by the Engineer. The contract price per pound for reinforcement shall 
be full payment for furnishing· and placing reinforcement and such ties and supports 
as may be required to hold the reinforcement in proper position. 

Section 2404. Foundations and Substructures. 
2404.01 GENERAL REQUIREMENTS. The provisions of this section do not 

apply to culverts. The requiren1ents of Sections 2401, 2402, 2403 and 2501 shall apply 
in addition to the following details: 

(a) Construction. The footings shall be constructed at the depths shown on the 
detailed plans and no alteration or change in the footing depth will be permitted un
less authorized in writing by tl1e Engineer. Suitable wood or metal forms shall be 
used to enclose all footing concrete. In general, piling will be used in all foundation~ 
unle?s the footings rest llpon solid rocl{ or l1ave been carried to a depth below all 
possible scour and are resting upon materials having satisfactory bearing values. 
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(b) Inspection of Foundation Material. No concrete or masonry shall be placed 
in the footings until the depth and character of the foundation material has been ap
proved by the Engineer and permission given to the Contractor to proceed. 

2404.02 CLASS OF CONCRETE. All foundations and substructures except filling 
for steel cylinder piers shall be constructed of Class A concrete unless otherwise 
specified on the plans. 

2404.03 CONSTRUCTION OF COFFERDAMS. In the construction of founda
tions and substructures, the cofferdams used shall be constructed in a substantial 
manner capable of satisfactorily resisting the earth or water pressures without ap
preciable displacement, and the Engineer may require the Contractor to furnish sat
isfactory evidence that the cofferda1n will meet the requirements specified herein. 
On important bridges or on foundations carried to unt1sual depths~ the Engineer may 
require the Contractor to secure approved plans fro1n the County Board for the coffer
dams before permitting their use on the ,vorh:. Cofferdams shall be of sufficient 
height to prevent stream overflow and consequent damage and delay to the work. 
Where fot1ndation soundings indicate sand or other unstable material at the elevation 
of the bottom of footings, cofferdam sheeting shall be of st1ch length as will enable 
it to be driven to a depth that will cut off this unstable material from flowing into 
the excavation. Cofferdams shall be strongly braced but no bracing shall be placed 
in such a manner as to be encased in the concrete of the structure. With the approval 
of the Engineer, s~all openings may be left in diaphragm walls and other thin sec
tions to provide for cofferdam bracing provided that such openings are so located 
as not to interfere with the structural integrity of the bridge and in places where 
they can later be filled satisfactorily. No cofferdam bracing shall be so placed as to 
bear against the concrete at a date earlier than 4 days for the heavier sections in good 
weather, and for a longer period on thin sections or in unfavorable weather, at the 
discretion of the Engineer. 

A clear space of at least 18 inches shall be provided on all sides bet,veen the footing 
as shown on the plans, and the cofferdam. In no case shall the cofferdam be used 
as a form for the concrete footing, but an independent form shall be bt1ilt for the foot
ing. The sheeting of the cofferdam shall be of such a type and shall be so driven as 
to prevent as nearly as possible the entrance of water through the walls of the coffer
dam. The capacity of the pumps shall be such as will enable the excavation to be 
kept practically free of water until the concrete is in place. 

If material is encountered at footing level, which, becat1se of its porousity allows 
the entrance of water at a rate impossible of control by pumping, or which, because 
of its plasticity, cannot be cut off from flowing into the excavation by driving sheet
ing except to unreasonable depths, the Engineer may require the Contractor to seal 
the cofferdam with concrete. The Contractor shall place the seal coat below the 
elevation of the bottom of footings. The seal coat shall consist of Class A concrete 
as described in Paragraph 2402.02, and shall be placed in the manner prescribed under 
Paragraph 2402.13. 

2404.04 ANCHORAGE. Whenever concrete or masonry foundations or substruc
tures rest upon rock, the footing shall be carried not less than 6 inches into the solid 
rock to secure anchorage. 

2404.05 PLACING CONCRETE. The provisions of Section 2402 shall apply to 
all concrete placed in fo1.1ndations and substructures. 

In reinforced concrete substructures the reinforcement extending into the footings 
shall be secured in position and inspected by the Engineer before any concrete is 
placed. 

2404.06 CONSTRUCTION JOINTS. In general, all footings of substructures shall 
be constructed as a monolith. If construction joints are required, they shall be made 
as specified in Paragraph 2402.11. 
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2404.07 ICE BREAKERS. Ice breakers shall be set true to alignment and with 
correct batter. The anchorage shall be in place before the concrete is placed. The 
ice breaker shall be considered as a part of the substructure. 

2404.08 SURF ACE FINISH. All exposed surfaces of concrete structures shall 
be surface finished in the manner specified in Paragraph 2402.22. 

2404.09 PLACING SUPERSTRUCTURE. The superstructure shall not be 
placed on concrete piers or abutments until the concrete has set not less than 7 days 
in warm weather, and a greater length of time, aR determined by the Engineer, in 
cool or l1nfavorable weather. The limitations of this paragraph may be modified in 
accordance with the provisions of Paragraph 2402.20, but in no case shall the steel 
be placed on the concrete before the expiration of the curing period specified in Para
graphs 2402.08 or 2402.09. 

2404.10 STEEL CYLINDER PIERS. 

(a) Depth. Steel cylinder piers shall be placed at the elevations or depths as 
shown on the detailed plans. After placing the steel shell in exact alignment and in 
a vertical position it may be set to the proper depth by the use of water jets or by 
excavation from the interior of the steel shell. 

(b) Piling. The excavation within the steel shell 8hall be completed to the re
quired depth before the piling are driven. 'fhe piling specified shall be driven until 
the requirements of Paragraph 2501.13 are met. The tOJ)S of the piling shall be sawed 
off at right angles to the axis of the steel cylinder pier. The piling shall project from 
5 to 7 feet into the concrete. 

( c) Class of Concrete. Concrete used as filling for the steel cylinder pier shall be 
Class B concrete. 

( d) Painting. Before shipment to the work the entire exterior surface of the steel 
cylinder shall be given one coat of shop paint. After placing and filling, the exposed 
surface of the steel cylinder pier shall be given 2 coats of field paint by the Contractor 
for the substructure. The painting shall be done in accordance with the requirements 
of Section 2507. 

2404.11 MEASUREMENT AND PAYMENT. Foundations and substructures 
shall be paid for at the contract unit prices for the various items of ''Excavation for 
Structures'', ''Piling'', '' Concrete Masonry'', '' Steel Reinforcement'', etc., as specified 
in the contract. These unit prices shall be full payment for furnishing all materials, 
equipment, labor and performing· all incidental work: necessary to complete the struc
tures in conformance with these specifications and the plans, or as ordered by the 
Engineer. 

Sea] coats in cofferdams shown on the plans or ordered by the Engineer shall be 
paid for at the contract unit prices for '' excavation for struct11res'' and '' Concrete 
Masonry''. 

Section 2405. Concrete Slab and Girder Bridges. 
2405.01 GENERAL. All concrete slabs and girders shall be constructed as shown 

on the plans. The requirements of Sections 2401, 2402, 2403, 2404 and 2412 shall apply 
in addition to the following details. 

2405.02 CLASSES OF CONCRETE. In concrete slab and girder bridges Class 
A concrete, Paragraph 2402.02, shall be used throughout except in handrails. Class 
C concrete shall be used in all handrails, lamp posts and ornamental parts of the struc
ture above the floors. 

. 2405.0~ PLACING CONCRETE. In concrete slab and girder bridges the follow
ing detailed requirements shall be additional to those specified in Section 2402. 
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(a) Inspection of Falsework and Forms. The Contractor shall give the Engineer 
24 hours notice before placing concrete in the slab or girder in order to permit the 
Engineer to inspect and accept the falsework and forms as to strength, alignment and 
general fitness. The falseworlr and forms shall pro·vide for the full camber and road-
way crown specified on the detailed plans. 

(b) Placing Concrete in Slab Superstructure. The entire span shall be placed in 
one continuous operation, except as otherwise provided on the plans, and the Con
tractor will be required to provide adequate equipment to insure the placing of each 
continuol1s operation within 10 hours. 

(c) Placing Concrete in Deck Girder Superstructure. Unless otherwise provided 
in the plans the conerete shall be placed continuo11sly for the entire length of each 
girder and brought up level in horizontal layers. The concrete in the floors shall be 
placed the full thicl{ness in one operation. The floor shall be placed as quicl{ly as 
possible after the girders are poured and shall be completed at least in the same work-
ing day. 

2405.04 JOINTS. All joints in concrete slab and girder bridges shall be construct
ed in the manner provided in Paragraph 2402.21. 

2405.05 DRAINAGE. Transverse drainage of the floors of slab and girder bridges 
shall be provided by means of crown in the roadway s11rface. Floor drains shall be 
neatly constructed 3:nd placed in the location shown on the plans. 

2405.06 PLACING REINFORCEMENT. Care shall be tak·en to place the rein
forcement in the exact positions as shown on the plans. Metal supports as specified 
in ParagTaph 2403.06 shall be used to support all horizontal reinforce.ment. 

2405.07 SURF ACE FINISH. All exposed parts of the structure shall be given a 
surface finish as specified in Paragraph 2402.22. The surface of the concrete floor 
slab shall be given a float finish as specified in Paragraph 2412.10. 

2405.08 MEASUREMENT AND PAYMENT. All concrete slab and girder bridges 
built in accordance with the detailed plans will be paid for at the contract unit prices 
for the several items of ''Excavation for Structures'', ''Piling'', ''Concrete Masonry''. 
'' Steel Reinforcement'', '' Strl1ctural Steel'', etc., as specified in the contract. These 
unit prices shall be full payment for furnishing all materials, equipment, labor and 
the performance of all incidental worl{ necessary to complete the structures in con
formance with the plans and these specifications. 

No deduction will be made for the volume of concrete displaced by floor drains, 
expansion joints or metal strips for sealing joints. The cost of all bituminous ex
pansion joint material, metal strips for sealing joints and other small miscellaneous 
items shall be included in the price per cubic yard for concrete masonry. The weight 
of structural steel paid for shall inelude all steel expansion plates, castings of steel 
or iron, or welded shapes for floor drains; bearing plates, anchor bolts and other steel 
parts except steel reinforcement for concrete and the metal fastenings therefor. 

Section 2406. Concrete Viaducts. 
2406.01 GENERAL. On important structures of this type, special provisions 

covering the special details and methods of construction will be furnished by the 
County Board. Unle~s otherwise specified. the provisions of Sections 2401, 2402, 2403, 
2404 and 2412 shall apply in addition to the following details. 

2406.02 CLASSES OF CONCRETE. 1\.11 concrete in concrete viaduct super
structures and columns shall be Class A except in handrails and other ornamental 
parts. Handrails and other ornamental parts of the strl1ct11re shall be Class C con-
crete. 

2406.03 FORMS FOR COLUMNS. All forms for columns shall be constructed of 
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2-inch surfaced material well matched and adequately braced. The forms shall be 
so constructed that free ~ccess to them can be obtained at intervals of not more than 
10 feet vertically to permit proper spading and working of tl1e concrete. 

2406.04 PLACING CONCRETE. The provisions of Section 2402 shall apply to 
all concrete placed. Concrete in columns shall be placed continuously from base to 
top in one operation unless otherwise directed by the Engineer. 

2406.05 DRAINAGE. Transverse drainage of the floor of concrete viaducts shall 
be provided by means of crown in the roadway surface. Drain holes in the floors shall 
be neatly constructed and in the locations as shown on the plans. 

2406.06 SURF ACE FINISH. All exposed surfaces of concrete viaducts shall be 
given a surface finish as specified in Paragraph 2402.22. The surface of concrete floor 
slabs shall be given a float finish as specified in Paragraph 2412.10. 

2406.07 MEASUREMENT AND PAYMENT. All concrete viaducts built in ac
cordance with the detailed plans ,vill be paid for at the contract unit prices for the 
several ite1ns of ''Excavation for Structures'', ''Piling'', ''Concrete :h1asonry'', ''Steel 
Reinforcement'', '' Structural Steel'', etc., as specified in the contract. These unit 
prices shall be full payment for furnishing all materials, equipment, labor and the 
performance of all incidental worl{ necessary to complete the structures in conform
ance with the plans and these specifications. 

No deduction will be made for the volume of concrete displaced by floor drains, ex
pansion joints or metal strips for sealing joints. The cost of all bituminous expansion 
joint material, metal strips for sealing joints, and other small miscellaneous items 
shall be included in the price per cubic yard for concrete masonry. The weight of 
structural steel paid for shall include all steel expansion plates, castings of steel or 
iron, or welded shapes for floor drains; bearing plates, anchor bolts and other steel 
parts except steel reinforcement for concrete and the metal fastenings therefor. 

Section 2407. Concrete Arches. 
2407.01 GENERAL. Construction of arches of the following types is contemplated 

in this specification: 

1. Open spandrel arches. 
2. Spandrel filled arches with low rise and low fills. 
3. Spandrel filled arches with high rise and high fills. 

On important structures special provisions will be issued by the Co11nty Board to 
cover i:;pecial details and methods of construction not sho,,n on the detailed plans. 
The requirements of Sections 2401, 2402, 2403, and 2404: shall apply in addition to 
the following details. 

2407.02 CLASSES OF CONCRETE. The following· classes of concrete shall be 
used in concrete arches: 

(a) Footings of piers and abutments (except where ''Class B'' is shown 
on plans) ------------------------------------------------------------------------------······--·---_________________ Class A 

(b) All parts of the str11cture above footings ----·-··----------··----·--·---·---·------------ Class A 
( c) Handrails, lamp posts and ornamental parts ------------------------·-··---------------· Class C 
2407.03 FOOTINGS. 

(a) Construction. The footings of concrete arch bridges shall be constructed to 
the elevations shown on the plans, and no deviation in this requirement \vill be per
n1~tted unle~s approved by tl1e Engineer. In general the footings of concrete arches 
will be carried do\vn to solid rock foundations, but if a solid rock fo11ndation is not 
se~ured at re~sonable ~epths bel_ow stream bed, the Engineer will order piling to be 
driven. Footmgs resting on solid rock shall be anchored by carrying the footing a 
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minimum of 6 inches into the solid rock:. All loose boulders and fragments of rock 
shall be removed and all open seams in the roclr filled with concrete before the foot• 
ing is placed. 

(b) Inspection of Foundation Material. No concrete shall be placed in the foot• 
ings until after the Engineer has inspected and approved the foundation. 

2407.04 CENTERING. On all arches except arch culverts centering plans shall 
be prepared by the Contractor, and the approval of the Engineer secured before 
starting their construction. Provision shall be made in the centering for gradually 
lowering the centering away from the arch ring at the time it is struck. On import• 
ant arches the Contractor may be required to so construct his centering that jacks 
of approved design may be employed to correct any slight settlement which may occur 
during the period that concrete is being placed. 

On spandrel filled arches with low rise and low fills and on open spandrel arches 
the centering shall be removed and the arch swung before concrete for the handrails, 
spandrels, copings and posts is poured. On spandrel filled arches with high rise and 
high fills the spandrel walls may be poured before the centering is removed. 

No centering shall be removed from beneath the arch rings or ribs for at least 14 
days in warm ,veather after the concrete is poured, and a longer period may be re• 
quired at the discretion of the Engineer in cold or unfavorable weather. The time 
limitation of this paragraph may be modified in accordance with the provisions of 
Paragraph 2402.20. 

2407.05 PLACING CONCRETE. The provisions of Section 2402 shall apply to 

all concrete placed in arches, in addition to t11e following requirements. The arch 
ring above the skew back: shall preferably be poured as a monolith, but in case the 
volume is so large as to render this impossible in a single daylight run, it may be 
divided. The division into appropriate sections will ordinarily be indicated on the plans. The 
arch ribs of open spandrel arches may be divided into radial segments or the barrels 
of spandrel filled arches may be divided into longitudinal rings. In either case the 
arrangement of sections shall be approved by the Engineer before final adoption. 

The outer surfaces of arch rings or ribs shall be formed to a point where the slope 
of the surface will permit the concrete to stand without slumping. This slope will 
generally be less than 30° with the horizontal. 

Under any scheme of pouring the arch ring, whether monolithic or in sections, the 
operation of placing concrete shall be so conducted as to load the centering symme• 
trically, and any section once begun shall be completed before pouring operations 

cease. Should breal{-downs cat1se unavoidable delays, the concrete already in place sha11 
be finished up to intermediate headers, placed either radially or longitudinally with 
the arch . 

... f\.ny wing wall, spandrel wall or section of same, or spandrel column, unless other• 
wise permitted by the plans, shall be pot1red as a monolith. 

For spandrel filled arches with low rise and low fills and for open spandrel arches, 
concrete in spandrel walls, co-ping and handrails sball not he placed until centering 
is struck: as provided in Paragraph 2407 .04. On spandrel filled arches with high rise 
and high fills all concrete may be poured before centering is struck:. 

2407.06 JOINTS. J oi.nt~ shall be constructed in the locations shown on the plans 
and in the manner specified in Paragraph 2402.21. Special expansion joints such as 
mortise and slip joints shall be constrt1cted as shown on the plans. 

2407.07 DRAINAGE. The drains over the arch rings shall be furnished and in
stalled by the Contractor without additional compensation. They shall be of the 
size sho,vn on the plans and care shall be talren in their installation to secure even 
bedding and correct alignment. 
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2407.08 WATERPROOFING. The entire extrados of all spandrel filled arches 
and the lower 6 inches of the spandrel wall shall be covered ,vitl1 a membrane water
proofing as specified in Section 2509. 

2407.09 SURF ACE FINISH. All exposed surfaces of arch ribs, columns, hand
rail, copings and wings shall be g·iven a surface finish conforn1ing to the requirements 
of paragraph 2402.22. Concrete in the extrados and the surfaces of spandrel filled 
arches shall be finished smootl1 vrith wood floats. 

2407.10 FILLING. The bridge contractor shall backfill the arch abutments with 
materials excavated, but will place no additional filling material unless specifically 
provided for in the contract. All filling materials shall be placed under the direction 
of the Engineer. 

All filling 1naterial over arch rings shall be placed to load the arch ring symmetrical
ly. The n1anner of placing the fil ling material shall load tl1e various portions of the 
arch ring in the approximate proportion in ,vhich they will be loaded by the completed 
fill. Layers in which filling material is placed shall not be greater than one foot. Care 
shall be taken to prevent the formation of wedge-shaped sections of loose earth or 
other material against the spandrel ,valls, wingwalJs or abutments. 

2407.11 MEASUREMENT AND PAYMENT. All concrete arches built in accord
ance with the detailed plans wjll be paid for at the contract 1mit prices for the several 
items of ''Excavation for Structures'', ''Piling'', ''Concrete Masonry'', ''Steel Re
inforcement' ' , ''Structural Steel '', etc., as specified in the contract. These unit prices 
shall be full payment for furnishing all materials, equipment, labor and the perform
ance of all incide:p.tal work necessary to complete the structures in conformance with 
the plans and these specifications. 

No dedi1ction ,vill be made for the vol11me of concrete displaced by floor drains, 
expansion joints or 1netal strips for sealing joints. The cost of all bituminous ex
pansion joint material, metal strips for sealing joints and other sn1all miscellaneous 
items shall he included in the price per cubic yard for eoncrete masonry. The weight 
of structural steel paid for shall incl11de all steel expansion plates, castings of steel 
or iron, or welded shapes for floor drains; bearing plates, anchor bolts and other steel 
parts except steel reinforcement for concrete and the metal fastenings therefor. 

Section 2408. Steel Structures. 
2408.01 MATERIALS. 

(a) Rolled Sl1apes, Rivets and Eyebars. Rolled structural steel shapes, rivets and 
eyebars sl1all conform to the requirements of Section 4113. 

(b) Forgings. F orgings shall conform to the requirements of Paragraph 4114.01. 

( c) Castings. Castings of steel and iron shall conform to the requirements of 
Paragraphs 4114.02 and 4114.03. 

( d) Bronze Metal. Rolled or cast bronze metal conforming to the requirements 
of Paragraph 4124.05 shall be used for expansion bearings. 

2408.02 STORAGE OF MATERIAL. Material shall at all times, be protected 
from injurious weather conditions producing· rust or mechanical injury and shall be 
kept free from accumulations of dirt, oil, grease or other foreign matter. 

2408.03 STRAIGHTENING MATERIAL . ... -1-\..ll deformed structural material shall 
be properly straightened by methods which are non-inji1rious, prior to being laid off, 
punched or otherwise worl{ed in the shop. Sharp bends or lrinks in the material will 
be cause for rejections. 

2408.04 WORKMANSHIP AND FINISH. The ,vorlunanship and finish shall be 
first-class and equal to the best practice in modern bridge shops. Shearing and chip-
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ping shall be neatly and accurately done and all portions of the work exposed to 
view shall be neatly finished. If a ct1tting torch is used, all burnt metal burrs shall 
be removed by chipping. "\,Vhen edges of torch cuts are exposed to view they shall 
be ground smooth. 

2408.05 CHANGES AND SUBSTITUTIONS. No changes shall be made in any 
drawing after it has bee11 approved, except by direction or written consent of the 
County Board. 

Sections having different dimensions than those shown on the plans shall not be 
used except with the written approval of the County Board. 

2408.06 MAXIMUM THICKNESS OF PUNCHED METAL. The maximum thick
ness of punched metal shall be as follows: 

(a) Holes in material ¾ inch or less in thickness may be punched full size unless 
otherwise shovvn on the plans. 

(b) Holes in 1naterial more than ¾ inch thiclt shall be sub-punched and reamed, 
or drilled from the solid. 

2408.07 RIVET HOLES. 
(a) Punched Holes. Full size punched holes shall l1e 1/16 inch larger than the 

nominal diameter of the rivet. The diameter of the die shall not exceed the diameter 
of the pt1nch by 1nore than 3/32 inch. Holes must be clean-eut ,~ithout torn or ragged 
edges. If any holes m11st be enlarged to admit the rivets they shall be reamed. 

The pt1nching of . the holes shall be so accurately done that after assembling the 
component parts of a member a cylindrical pin 1/8 inch smaller than the nominal 
diameter of the punched hole may be passed through at least 75 per cent of the holes 
without reaming. If this req11irement is not fulfill i?d the badly punched pieces shall 
be rejected. If any hole will not pass a pin 3/16 inch smaller than the nominal 
diameter of the punched hole, this shall be cause for rejection. 

(b) Sub-punched and Reamed Holes. Sub-punched and reamed holes for rivets 
having diameters greater than 3/4 inch shall be punched 3/16 inch smaller than the 
nominal dia1neter of the rivet, and for rivets having diameters 3/4 inch or less the 
holes shall be punched 1/16 inch less than the nominal diameter of the rivet. The 
punch and die shall have the same relative sizes as specified for full-sized punched 
holes. After punching, the holes shall be reamed to a diameter 1/16 inch larger than 
the no1ninal dia1neter of the rivets. Burrs produced by r eaming shall be removed 
with a tool producing a 1/16 inch fillet around the edge of the hole. 

Reaming of rivet holes shall be done with twist drills or with short taper reamers. 
Reamers preferably shall not be directed by hand. No lubricant injt1rious to paint-
ing shall be used. 

The holes shall be cylindrical and perpendicular to the member, and their accuracy 
shall be the same as specified for punched holes except that after reaming or drilling, 
85 per cent of contiguous holes in the same surface shall not show an offset greater 
than 1/32 inch bet,veen adjacent thicl{nesses of metal. 

( c) Drilled Holes. Drilled holes s.hall be 1/16 inch larger than the nominal 
diameter of the rivet. Burrs on the 011tside s11rfaces shall be removed with a tool 
producing a 1/16 inch fil]et aro11nd the edge of the hole. 

The accuracy of drilled holes shall be the same as that specified for sub-punched 
and reamed holes1 P aragraph 2408.07 (b). 

2408.08 DRIFTING OF RIVET HOLES. The drifting done during assembling 
shall be only such as to bring the parts into position, and not sufficient to enlarge 
the holes or distort the metal. 

2408.09 PUNCHED vs. PUNCHED AND REAMED WORK. All rivet holes shall 
be punched full size 1mless other,vise provided upon the plans or in the requirements 
governing the fabrication of material. 
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When sub-punched and reamed rivet holes are required, the main members of the 
completed structure shall be fully assembled an_d firmly bolt~d t?g_ether and their 
members adjusted to line and fit before the holes 1n the connectrng Jomts are reamed. 
Before disassembling for shipping and handling, the respective pieces shall be match
mark:ed so that they may be reassembled in the same position when field erected in 
the structure. 

No interchanging of reamed parts will be permitted. The connecting joints such 
as floor beam and stringer connections not so assembled shall be reamed to a metal 
template. 

2408.10 USE OF ACETYLENE TORCH. The use of an acetylene torch will not 
be permitted in burning holes for rivets in shop or :field use or for cutting out rivets. 
(See Paragraph 2408.04). 

2408.11 SHOP ASSEMBLY. The surfaces which will be in contact when assembled 
shall be carefully cleaned and free from dirt, loose mill scale or other foreign matter. 
Contact surfaces need not be painted. Surfaces which are not in contact but which 
will be inaccessible af ter erection shall be painted two coats in the shop. Surfaces 
where bond is desired with the concrete as shown on the plans shall not be painted. 
1fachined Sl1rfaces, with small clearances, such as pins and pin holes, shall be coated 
with white lead and tallow applied hot as soon as the surfaces have been :finished and 
accepted. 

The component parts of a built member shall be assembled, drift-pinned to prevent 
lateral movement, and firmly bolted to draw the parts into close contact before ream
ing, drilling or riveting is begun. Assembled parts shall be dis-assembled, if neces
sary, for the removal of burrs and shavings produced by the reaming operation. The 
member shall be free from twists, bends or other deformations. 

Preparatory to shop riveting full sized punched material, the rivet holes shall be 
spear-reamed to insure free admission of the rivets. This shall not preclude the ac
curacy specified in Paragraph 2408.07. 

End connection angles, stiffener angles, etc., shall be carefully adjusted to correct 
locations and rigidly bolted, clamped or other,vise firmly held in place until riveted. 

2408.12 SHOP ERECTION. Unless otherwise provided, each individual truss 
shall be completely assembled for inspection in the shop. After camber, accuracy of 
punched holes and milled joints have been inspected and accepted, all full-sized 
punched field l1oles shall be spear reamed. Before disassembling all n1embers are to 
be conspicuously match-marlced on patcl1 painted surfaces and the Engineer furnished 
with diagrams showing such marks if not already shown on the shop drawings. 

2408.13 RIVETS. 

(a) Diameter. The diameter of rivets indicated 1.1pon the plans shall be under
stood to mean their dian1eter before heating. 

(b) Heads. Heads of driven rivets shall be of approved shape concentric with 
the shanlcs, t rue to size, full, neatly formed, free from fins and in full contact with 
the surface of the n1ember. 

(c) Countersinking. Countersinking shall be neatly done and col1ntersunk rivets 
shall completely fill the holes. 

2408.14 FIELD RIVETS. Field rivets shall be fl1rnished in excess of the nonlinal 
number required to the amount of 10 per cent pll1s 10 rivets for each size and length. 
They shall be carefully selected and shall be free from furnace scale on their shanks 
and from fins on the l1nderside of the machine-formed head. 

2408.15 BOLTS AND BOLTED CONNECTIONS. Bolted connections shall not 
be used unless shown on the plans. vvnere bolted connections are permitted, the bolts 
furnished shall be unfinished bolts ( ordinary rough or machine bolts) or turned bolts 
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if pro,rided in the plans or special provisions. Special rivet bolts may be substituted 
for turned bolts on approval of the Engineer. 

(a) Unfinished Bolts. Unfinished bolts shall be standard bolts with hexagonal 
heads and nuts. The diameter of the bolt holes shall be 1/16 inch greater than the 
diameter of the bolts used. Bolts transmitting shear shall be threaded to such a length 
that not more than one thread will be within the grip of the metal. The bolts shall 
be of such length that they will extend entirely through their nuts but not more than 
1/4 inch beyond them. The number of bolts furnished shall be 5 per cent more than 
the actual number shown on the plans for each size and length. 

(b) Turned Bolts. Holes for turned bolts shall be carefully reamed and the bolts 
turned to a driving :fit with the threads entirely ot1tside of the holes. The heads and 
nuts_ shall be hexagonal. One-fourth inch nut locks shall be used on all turned bolts 
unless otherwise specified on the plans. Turned bolts shall be :finished by a :finishing 
cut. 

2408.16 RIVETING. Rivets shall be heated uniformly to a light cherry red color 
and shall be driven while hot. When ready for driving they shall be free from slag, 
scale, and other adhering matter and when driven they shall completely :fill the holes. 
Burned, burred or otherwise defective rivets, or rivets which throw off sparks when 
tal{en from the furnace or forge shall not be driven. 

Loose, burned, badly formed or otherwise defective rivets $hall be cut out. Caulk-
ing and recupping of. rivet holes will not be allowed. In cutting out defective rivets 
care shall be tah:en not to injure the adjacent metal and if necessary the rivet shanks 
shall be r emoved by drilling. 

Shop rivets shall be driven by direct-acting riveters where practicable. The rivet-
ing machine shall retain the pressure for a short time after the upsetting is completed. 

Pneumatic hammers shall be used for all :field riveting. 
2408.17 EDGE PLANING. Sheared edges of material more than o/s inch in thick

ness shall ,vhen shown on the plans or required by the Eng·ineer, be planed to a depth 
of ¼ inch. Re-entrant cuts shall be filleted before cutting. 

2408.18 PLANING OF BEARING SURF ACES. Ends of columns and pedestals 
shall be milled to true surfaces and correct bevels, and base and cap plates shall, if 
warped or deformed, be planed to fit accurately. Connection angles for base and 
cap plates shall be riveted to columns before the ends are faced. Milling shall in all 
cases be done after the member has been fully riveted. 

After being riveted to the columns, cap plates and base plates not in contact with 
masonry, if containing warps or other deformations, shall have their outer surfaces 
planed. Surfaces of base plates in contact with masonry shall be rough :finished if 
they are not free from warps and other deformations. 

Sole plates of girders or trusses shall have full contact with the flange angles and 
shall be planed on their lower surfaces. Masonry plates shall be planed on the top 
surfaces, and bottom surfaces shall be free from warps and proj~ctions. Cast pedes
tals or plates shall be planed on the top surfaces, and on the bottom surfaces if in 
contact with metal. In planing expansion bearings the cut of the tool shall be in 
the direction of the expansion. The bottom surfaces of cast pedestals or plates which 
r est upon concrete shall be planed unless the surfaces are true and free from warps 
and projections. 

Surfaces of cast bronze bearing plates intended for sliding contact shall be carefully 
milled and finished. 

2408.19 ABUTTING JOINTS. 
(a) ~nds.of Compression Members. Abutting ends of compression members shall, 

after being riveted, be accurately faced to secure an even bearing when assembled in 
the ~tructure. 
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(b) Ends of Tension Members. Ends of tension members at splices shall be neatly 
sheared to secure close but not contact fitting joints. 

2408.20 END CONNECTION ANGLES. End connection angles of floor beams 
and stringers shall be flush with each other and accurately set as to position and 
length of member. In general, end connection anfsles shall_ not. be :finished unless so 
indicated on the plans. However, faulty assembling and riveting may be cause for 
requiring them to be milled, in which case their thick:ness shall be reduc~d not to 
exceed 1/16 inch, nor their rivet bearing value reduced below the design requirements. 

2408.21 FINISHED MEMBERS. The several pieces forming one built member 
shall be straight and close fitting. Finished members shall be true to detailed dimen
sions and free from twists, bends, open joints, or other defects resulting from faulty 
fabrication and workmanship. 

2408.22 LACING BARS. The ends of lacing bars shall be neatly rounded u;nless 
otl:erwise specified on the plans. 

2408.23 PLATE GIRDERS. 
(a) Web Plates. Web plates of girders having no cover plates shall be detailed 

with the top edge of the web flush with the back of the flange angles. Any portion 
of the plate projecting beyond the angles shall be chipped flush with the backs of 
the angles. Web plates of girders having cover plates may be ½ inch less in width 
than the distance back to back: of flange angles. 

When web plates are spliced not more than % inch clearance between the ends of 
plates will be allowed. 

(b) Web Stiffeners. End stiffener angles of girders and stiffener angles intended 
as supports for concentrated loads shall be milled or ground to secure a uni£ orm even 
bearing against flange angles. Intermediate stiffener angles shall fit sufficiently tight 
to exclude water after being painted. 

(c) Web Splices and Fillers. Web splice plates and fillers under stiffeners shall 
fit within ¼ inch at each end. 

2408.24 EYE-BARS. 
(a) Form of Bars. Eye-bars shall be straight and true to size and shall be free 

from twists, folds in the neck or head, or any other defect. Heads shall be made by 
upsetting, rolling or forging. Welds in the body or head will not be permitted. The 
form of the heads may be determined by the dies in use at the works where the eye
bars are to he made, if satisfactory to the Col1nty Board, bl1t the manufacturer shall 
guarantee the bars to brealc in the body when tested to rupture. The thickness of 
head and neclc shall not overrun more than 1/ 16 inch. Piled head eye-bars will not 
be allowed. 

(b) Boring. Before boring, each eye-bar shall be properly annealed and carefully 
straightened. Pin-holes shall be located on the center line of the bar and in the 
center of the heads. Bars shall have both ends bored at the same time and shall be 
bored so accurately that when bars of the same length are placed together, pins 1/32 
inch smaller in diameter than the pin-holes can be passed through the holes at both 
ends at the same time without driving. 

2408.25 ANNEALING. 
(a) Eye-Bars. All eye-bars shall be annealed by heating uniformly to the proper 

temperature followed by slow and uni£ orm cooling in the furnace. The temperature 
of the bars shall be ·under full control at all stages. 

(b) Other Steel Parts. Forged pins and other steel parts requiring their full 
strength, ,vhich have been partially heated shall be subsequently annealed. Slight 
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bends in pieces of secondary in1portance may be made withot1t heating the metal. 
Crimped web stiffeners need not be annealed. 

2408.26 PINS AND ROLLERS. Pins and rollers shall be accurately turned to 
detailed dimensions and shall be smooth, straight and free from flaws. The final 
surface shall be produced by a :finishing cut. 

(a) Forged Pins. Pins six inches in diameter and over shall be forged and an-

nealed. 
(b) Bored Pins•. Pins larger than eight inches in diameter shall have a hole not 

less than two inches in diameter bored longitudinally through their centers before 
the pins are annealed. Pins showing defective interior conditions shall be rejected. 

2408.27 BORING PIN HOLES. Pin holes shall be bored true to detailed dimen
sions, smooth and straight, at right angles with the axis of the member and parallel 
with each other unless otherwise r eqttlred. A finishing cut shall always be made. 

The length outside to outside of holes in tension members and inside to inside of 
holes in compression members shall not vary from detailed dimensions more than 
1/ 16 inch. Boring of holes in built up me1nbers shall be done after the riveting is 
co111pleted. 

2408.28 PIN CLEARANCE. The difference in diameter between the pin and the 
pin-hole shall be 1/32 inch. 

2408.29 WELDS. · Welding of steel shall not be permitted unless shown on the 
plans or with specific written approval of the Engineer. 

2408.30 SCREW THREADS. Screw threads shall make close :fits in the nuts and 
shall be U. S. Standard, except that for diaineters greater than 1½ inches they shall 
be n1ade with 6 threads to the inch. 

2408.31 PILOT AND DRIVING NUTS. On pin connected spans, pilot and driv
ing nuts shall be furnished for each size pin unless provided on the plans. 

For riveted spans where shoes are pinned to bottom chord sections or bolster, no 
pilot or driving nuts need be furnished. 

2408.32 MILL AND SHOP INSPECTION. The Contractor shall give the En
gineer ample notice of the beginning of work at the mill and shop so that inspection 
may be provided. In the event that inspection of the rolling is waived, the Engineer 
shall be furnished with complete test reports of mill inspection, showing chemical 
analysis and physical t ests for each melt as r equired in Section 4113. 

No material shall be fabricated before the Engineer has been notified where the 
orders have been placed. 

(.a) Inspector's Authority. The Inspector shall have the power to reject materials 
or worlcmanship which does not fulfill the requirements of these specifications; but 
in cases of dispute the Contractor may appeal to the Engineer, whose decision shall 
be final. 

Inspection at the mill and shop is intended as a means of facilitating the worlr and 
avoiding errors, and it is expressly understood that it will not r elieve the Contractor 
from any responsibility in regard to imperfect material or worlrmanship and the 
necessity for replacing the same. 

(b) Facilities for Inspection. The Contractor shall furnish all facilities for in
spection of material and '\Vorlrmanship in the mill and i:;hop, and Inspectors shall be 
allowed free access to the necessary parts of the premises. 

(c) Mill Orders and Shipping Statements. The Contractor shall furnish the En
gineer with as n1any copies of mill orders and shjpping statements as may be re
quested. The "veights of the individual members shall be shown. 

( d) Rejection. The acceptance of any material or finished members by the In-
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spector shall not be a bar to their subsequent rejection if found defective. Rejected 
material and workmanship shall be replaced promptly or made good by the Contractor . 

2408.33 MARKING AND SHIPPING. i1:embers weighing more than 3 tons shall 
have the weight marl{ed thereon. Bolts and rivets of one length and diameter and 
loose nuts or washers of each size shall be packed separately. Pins, small parts and 
small packages of bolts, rivets, washers and nuts shall be shipped in boxes, crates, 
kegs or barrels, but the gross ,veight of any package shall not exceed 300 pounds .. A 
list and description of the contained material shall be plainly marked on the outside 
of tl1e shipping container. 

The weight of all tools and erection material shall be kept separate. Anchor bolts, 
washers and other anchorage or grillage materials shall be shipped in advance of 
the masonry construction if so required. 

2408.34 FIELD INSPECTION. All worl{ of erection sl1all be st1bject to the in
spection of the Engineer who shall be given all facilities required for a thorough in
spection of ,vorkmanship. 

~1:aterial and work:manship not previously inspected may be inspected upon its 
delivery to the site of the ,vork. 

2408.35 HANDLING AND STORAGE. The loading. transportation, unloading 
and piling of structural members shall be so conducted tl1at tl1e metal will be kept 
clean and free from injury by rough handling. 

All material shall be stored in such n1anner as to prevent deterioration by rust or 
loss of n1inor parts. No material shall be piled so as to rest upon the ground or in 
water but must be placed on suitable skids or platforms. Girders and beams shall 
be placed l1pright and shored. The skids beneath long members such as columns or 
chords shall be close enough together to prevent injuring the members by deflection. 

2408.36 ERECTION. 
(a) F alsework. Unless other,vise provided, detailed plans for falseworlc or center

ing shall be supplied to the Engineer upon request, but, in no case shall the Contractor 
be relieved of responsibility for results obtained by the use of these plans. The 
adequacy of falseworl~ for the purpose in view shall be subject to checltlng and ap
proval by the Engineer before erection of the structure which the falsework is to 
carry. Falsework: for supporting steel during erection shall be designed to carry 
without appreciable settlement or deformation the ft1ll load coming upon it. It may 
consist either of full length pile bents or framed bents supported by piles or spread 
footings. The bearing vall1es of the piles shall be determined as provided in Para
graph 2501.J 2 and sl1all be at least eqt1al to tl1e loads imposed llpon them during con
struction. The number and size of spread footings or mudi:;ills used shall be de
tern1ined by the load to be supported and the bearing value of the soil on which they 
rest, due consideration being given to the softening· of soils dl1ring high ,vater, thaw
ing of frozen grot1nd, etc. i1:ud-sills shall not be used on soils or in situations where 
scot1r is lilcel v to occur. 

The safe bearing value of sand, gravel, firm clay and other sin1ilar confined materials 
in tl1ick: beds Rhall be considered 2 tons per square foot. 

If necessary to extend false ,vorlc above tl1e ele·vation to which piles are driven, all 
piles in any bent sl1all he cut off at the same elevation and capped, and a framed bent 
constrncted to the required height. Each false work: bent shall be capped transverse
ly at the proper elevation with timber of adequate size securely bolted or drifted to 
each pile or post in the bent. All bents shall be securely braced longitudinally and 
transversely with diagonal bracing. 

(b) Preparation of Bearing Area. Colu111n bases, truss and girder pedestals and 
shoe~ sl1all have a fl111 t1nifor1n bearing upon the substructure n1asonry. Masonry 
bea_r1ng pl~tes sl1all not be placed upon the bridge seat areas of piers or abutments 
which are improperly finisl1ed, deformed or irregular. 
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On truss and girder spans and columns for steel viaducts the pedestals and shoes 
shall be placed upon a layer of canvas and red lead applied as follows: 

Thoroughly paint the top surface of the bridge seat bearing and place upon it 
3 layers of 12 to 14-ounce duel{ swabbed freely with red lead paint between each 
layer. Place the superstructure shoe or pedestal in position while the paint is 
plastic. 
(c) Handling Members. The field assembling of the component parts of a struc

ture shall involve the use of methods and appliances not lilcely to produce injury by 
twisting, bending or otherwise deforming the metal. No member slightly bent or 
twisted shall be put in place until its defects are corrected, and members seriously 
damaged in handling shall be rejected. 

(d) Alignment. Before beginning the field riveting the structure shall be ad
justed to correct grade and alignment and the elevations of panel points ( end of floor 
beams) properly regulated. 

( e) Straightening Bent Material. The straightening of bent edges of plates, 
angles and other shapes shall be done by methods not likely to produce fracture. The 
metal shall not be heated unless permitted by the Engineer, in which case the metal 
shall not be heated to a higher temperature than that producing a dark cherry red 
color and it shall be cooled as slowly as possible. 

Following the completion of the straightening of a bend or buclcle, the surface of 
the metal shall be carefully inspected for evidence of incipient or other fractures. 

(f) Assembling and Riveting. All field connections and splices shall be securely 
drift-pinned and bolted before riveting. Important connections in trusses, girders, 
floor systems, etc., shall have at least 25% of the holes filled with drift pins and 25% 
of the holes filled with bolts drawn up snugly. On milled compression chord con
nections of truss spans, except the hip connection, the number of drift pins may be 
reduced to not less than 10% of the number of holes. The number of drift pins used 
shall be sufficient to prevent slipping at joints and splices. 

The results obtained in the field assembling and riveting of the members of a 
structure shall fulfill the req11irements of• shop assembling and riveting. All field 
driven rivets shall be inspected and accepted before being painted. Field riveting 
shall be done before the falseworl{ is removed, unless special permission to the con
trary is given by the Engineer. 

(g) Adjustment of Pin Nuts. All nuts or pins shall be thoroughly tightened and 
the pins so located in the holes that the members shall tal{e full and even bearing 
upon them. 

(h) Setting Anchor Bolts. Anchor bolt holes shall be drilled in correct locations 
vertically to the plane of the bridge seat , and the anchor bolts set in cement mortar. 
The mortar shall consist of one part of Portland cement and one part of clean, fine
grained sand, mixed sufficiently wet to flow freely. 

Ancl1or bolts shall first be dropped into the dry holes to assure their proper fit after 
setting-. They shall then be set as follows : 

Fill the hole about 2/3 full of mortar and by a uniform, even pressure or by light 
blo,vs with a l1ammer (flogging and ramming will not be permitted), force the bolt 
down until the mortar rises to the top of the hole and the anchor bolt nut rests 
firmly against the metal sl1oe or pedestal. Remove all excess mortar ,vhich may 
have flushed out of the hole, to permit proper field painting of the metal surfaces. 

The location of the anchor bolts in relation to the slotted holes in expansion shoes 
shall be varied with the prevailing temperature. The nuts on anchor bolts at the 
expansion ends of spans shall permit the temperature movement of the span. 

Anchor bolts which are to be set in the masonry prior to the erection of the super
structure shall be carefully set to proper location and elevation with templates or 
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other suitable means. Such anchor bolts shall be furnished by the Contractor for 
the superstructure and set by the Contractor for substructure. 

(i) Setting Rocker Bearings. Roclcer bearings at expansion. end of spans shall 
be adjusted to provide for movement due to temperature, elongation of bottom chord 
and probable substructure movement. 

2408.37 MEASUREMENT AND PAYMENT. All steel structures will be paid 
for at the contract price per pound for '' Plain Structural Steel'' and for '' Fabricated 
Structural Steel'' as specified in the contract. The contract unit price shall be full 
payment for furnishing all materials, preparation, including fabrication, transpor~a
tion and erection of the steel in the structure together with furnishing all labor, equip
ment and incidentals necessary to complete the structure including painting of the 
completed structure in accordance with the plans and these specifications. The class 
of steel involved will be specified on the proposal. 

(a) Plain Structural Steel. The weight of plain structural steel shall include the 
net weights of all rolled shapes such as beams, diaphrams, bracing, castings for an
chorage or bearing plates, expansion devices, bolts, rivets, metal railings, etc., in
corporated in I-Beam spans or structures requiring lesser a1nounts of fabrication 
except steel reinforcement in concrete. 

(b) Fabricated Structural Steel. The weight of fabricated structural steel shall 
include the net weights of all rolled shapes composing fabricated members, casting 
for anchorage, or bearing plates, expansion devices, bolts, rivets, metal railings, etc. 
incorporated in trusses, arches, girders, and viaducts except steel reinforcement in 
concrete. 

(c) Weight P.aid For. The weights of plain structural steel or fabricated struc
tural steel which will be paid for will be the weight estimated by the Engineer as 
shown on the plans and proposals. 

(d) Variation in Weight. If the weight of any member is more than 2½ per cent 
less than the computed weigl1t, it may be rejected. 

(e) Computed Weight. The Engineer's estimate of weight of structural steel will 
be made on the following basis: 

The ,veight of steel shall be assumed at 490 pounds per cubic foot. 
The weight of cast iron shall be assumed at 450 pounds per cubic foot. 

· The weights of rolled shapes and of plates up to and including 36 inches in width 
shall be computed on the basis of their nominal weights and dimensions as shown on 
the approved shop drawings, dedt1cting for copes and cuts. 

The weights of plates wider than 36 inches shall be computed on the basis of their 
dimensions, as shown on the approved shop drawings, deducting for cuts. To this 
shall be added ½ of the allo"'ed percentage of overrun in weight given in the A. S. 
T. M. ''Standard Specifications for Structural Steel for Bridges'', Designation A7-29. 

The weights of heads of shop driven rivets shall be included in the computed weight, 
assuming the weights to be as follo,vs: 

Diameter of Rivet Weight for 100 Heads 
½ inch ........................................ 4.0 pounds 
% inch ........................................ 7.5 pounds 
¾ inch ........................................ 12.5 pounds 
3/s inch ···-··································· 18.5 pounds 
1 inch ........................................ 27. 0 pounds 

The weight of castings shall be computed from the dimensions shown on the ap
proved shop drawings with an addition of 5 per cent for fillets and overrun. 

To the total computed ,veight of metal may be added an allowance of 0.4 per cent 
for shop paint. 
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(f) Changes in Plans. Sl1ould changes in the plans subseq11ent to award of con
tracts require material with increase or decrease in the published mill price, ''Net 
Extra for Size'', the contract unit prices for plain structural steel or fabricated struc
tural steel will be adjusted in accordance ,vith such increase or decrease. 

Section 2409. Timber Structures. 
2409.01 GENERAL. These specifications shall apply to the construction of struc

tures composed ,vholly of timber or ti1nber combined with structural steel or concrete. 
The requirements of Sections 2401, 2402, 2403, 2408, 2501, 2507 and 2508 shall apply 
to the various phases of construction. All structures shall be built to conform to the 
detailed plans. 

2409.02 MATERIALS. All materials used in timber bridges shall conform to the 
requiren1ents of Part IV for the respective n1aterial as follows : 

(a) Timber and Lumber. 
1. Untreated Structural Parts S4S Class A ................................ Section 4120 
2. Untreated Non-structural Parts S4S Class C ........................ Section 4120 
3. Treated Timber ············································-····················· ........... Section 4119 
4. Piling ................................................................................................ Section 4122 

(b) Steel. 
1. Steel Rods for Tension Members and all Plates and Struc-

tural Shapes ., .................................................................................. Section 4113 
2. Steel Reinforcement for Concrete .............................................. Section 4112 

( c) Paint .................................................................................................. Section 4115 

( d) Creosote ................................................................................ Paragraph 4116.02 

(e) Hardware. All hardware shall be of standard quality. All bolts, rods, lag
screws, washers and nuts ( except female threads) used through or in contact with 
wood in treated structures shall be coated with not less than 1.0 oz. spelter per square 
foot by the Hot Dip Process. Unless otherwise shown on plans all bolts through 
wood shall be sqt1are head and square nut machine bolts with washers under all heads 
or nuts wl1ich wo11ld other,vise be in contact with wood. At the option of the Con
tractor, the washers may be either cast or malleable iron but their diameter shall be 
at least 3½ times the diameter of the bolt with which they are used. 

Nails shall be round or oval steel wire nails of standard quality. Machine bolts, 
drift bolts and dowels may be either wrought iron or Structural Grade Steel. 

(f) Asphalt Mastic. The asphalt mastic shall be composed of mineral matter, 
aspl1alt either in forn1 of emulsion or cut-bac]c ,vith slightly volatile solvent, with or 
without asbestoR fibrous matter. The mastic shall be of such consistency that at 
normal air temperature, without heat, it can be applied with a trowel and will not 
run or sag at a temperature of 140°F. It shall retain its adhesive and plastic charac
ter ,vith prolonged exposure to weather. 

2409.03 STORAGE OF MATERIALS. Lumber and timber when delivered to 
the site of the worl{ shall be stored in neat piles. The ground underneath and in the 
vicinity of material piles shall be <'leared of weeds and rubbish. Untreated lumber 
shall be open staclced on suitable skids at least twelve inches above ground and above 
possible high water. The piles of lumber shall be arranged to shed water and prevent 
warp~ng, and when stored over a long period, shall be further protected by suitable 
covering. 

Treated timber and treated piling shall be close staclced and piled. When stored 
for long periods, the tops of staclcs shall be covered to protect the material from the 
direct rays of the sun. 
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~ifiscellaneous material and hardware shall be stored in a manner which will pre
vent loss or damage to the same. 

2409.04 HOLES FOR BOLTS, DOWELS, RODS AND LAGSCREWS. Holes for 
drift bolts and dowels shall be bored 1/ 16 inch smaller than the nominal diameter 
of the bolt or dowel used. Holes shall be bored to the proper depth so that they are 
fully occupied when the dowels are in place. Holes for rods and bolts other than 
drifts and dowels shall be bored to the same size as the nominal diameter of the bolt 
or rod used. Holes for lagscrews shall be bored with a bit not larger than the body 
of the screw at the base of the thread. 

Where the heads of bolts or lagscrews would interfere with traffic or with other 
structural parts, they shall be countersunl{. 

2409.05 TREATMENT OF CREOSOTED PILE HEADS. _.<.\.fter cutting to re
ceive the cap all creosoted pile heads shall be given t,vo heavy brush coats of hot 
creosote oil and all freshly exposed surfaces shall be coated with a thin layer of as
phalt n1astic. For uncapped pjles and piles ,vith wood caps, the cutoff shall be covered 
,vith a sheet of copper or zinc ,veighing not less than 16 ounces per square foot. 'l'his 
metal covering shall be neatly fitted and bent do,vn the sides of the pile 6 to 8 inches. 
The edg·es shall be neatly trimmed to a horizontal line and firmly fastened to the pile 
with galvanized roofing nail s. 

For steel channel caps the entire freshly cut surface shall be coated with a layer 
of asphalt mastic and after the cap is in place, all joints between the cap and the 
pile head shall be troweled full of mastic. 

2409.06 TREATMENT OF UNTREATED TIMBER. vVhen specified on the plans 
or Special Provisions the following 8l1rfaces of l1ntreated timbers and lumber shall 
be given two hot brush coats of creosote oil: ends, tops and all contact surfaces of 
sills, caps, floor beams and stringers; all ends, joints and contact surfaces of posts, 
bracing, and truss members: and all piling tops after cut-off. The bacl{ faces of bulk 
head plank and'all other tin1ber ,vhich is in contact with earth, metal or other timber 
shall be similarly treated. 

2409.07 WORKMANSHIP. All worl{n1anship shall be first class throughout. 
Competent bridge carpenters shall be employed and all framing shall be true and 
exact. Nails and spil{es shall be driven with just sufficient force to set the heads 
flush ,vith the wood Sl1rface. Deep hammer mark:s in wood surfaces shall be con
sidered evidence of poor work:manship. 

Treated timbers shall be carefully handled without sudden dropping, breaking 
of outer fibers, bruising or penetrating the treated surface with tools such as cant
hool{s, pcaveys, timber tongs or pike poles. All cutting, framing· and boring of treat
ed timbers shall be done before treatment whenever practicable. Whenever boring 
or framing must be performed after creosote treatment the exposed surfaces shall 
be treated as follo,vs: All daps, cuts, chamfers and all abrasions, after having been 
carefully trimmed, shall be given t\\7 0 brush coats of hot creosote. All holes for bolts 
and lag screws shall he thoroughly treated with hot creosote oil applied with a swab. 
All countersunl{ holes shall be given 2 coats of hot creosote oil before the bolt is 
placed. 

2409.08 FRAMING. All lumber and timber shall be accurately cut and framed 
to a close fit in such manner that the joints ,vill have even bearing over the entire 
contact surfaces. · 

2409.09 PILE BENTS. Pile bents shall be driven as accurately as possible in the 
correct location and to the vertical or batter lines indicated on the plans. In case a 
pile is driven out of line it shall be straightened without injury before it is cut off 
or braced. Piles damaged in driving or straightening, or piles driven below grade 
shall be removed and replaced. No shimming on tops of piles will be permitted. 

Piles for any one bent shall be carefully selected as to size to avoid undue bending 
or distortion of the swaybracing. 
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Cut-offs shall be accurately made to insure perfect bearing between the cap and 
all piles of a bent. The edges of piles outside the cap shall be trimmed to a slope of 
approximately 45 degrees with the horizontal. 

2409.10 FRAMED BENTS. Framed bents shall be constructed as shown on the 
plans. In general they will be supported by piles cut off approximately 3 feet above 
ground level. Earth shall be removed fro1n contact with the sills to allow free circu
lation of air. Sills shall be fastened to the piles and posts fastened to sills by dowels 
not smaller than ¾ inch in diameter projecting into both pile and sill not less than 
6 inches. 

2409.11 CAPS. Timber caps shall be placed to secure an even and uniform bear
ing on the top of supporting piles or posts. They shall be fastened to piles by drift 
bolts not less than ¾ inch in diameter extending at least 9 inches into the pile. The 
drift pins shall be placed approximately in the center of the pile or cap. 

When steel channel caps are used the tops of all piles shall be accurately shaped 
to provide snug fit in the caps. 

2409.12 BRACING. The ends of bracing shall be bolted through the pile, post or 
cap with bolts not less than o/8 inch diameter. Intermediate intersection shall be 
fastened with bolts and spil{es as shown on the plans. In all cases spikes shall be used 
in addition to bolts. Notching the piles or shimming under the bracing shall be 
avoided whenever possible. 

2409.13 STRINGE~S. Stringers shall be sized at bearings and shall be placed 
in position so that }{nots near the edges shall be in the top portions of the stringer. 
Outside stringers may have butt joints but interior stringers shall be lapped to take 
full bearing on caps. Stringers shall be fastened to caps as shown on the plans. 

Bridging shall be of the sjze and type shown on the plans but shall be preferably 
of solid diaphrag1n type not less than 3 inches thick. With untreated stringers and 
floors the hridging shall be so placed that an air space of at least one inch shall be 
left beneath the floor. With treated stringers and floors the bridging shall be placed 
flush ,vith the top of the stringers. 

2409.14 PAINTING. Wood handrails shall be painted with 3 coats of white paint 
conforming ,vith the requirements of Paragraph 4115.04 (a). 

Parts of the structure other than handrails, which are to be painted will be desig
nated on the plans or special provisions. 

All metal worl{ except hard,vare shall be given one coat of shop paint and 2 coats 
of field paint after erection. The provisions of Section 2508 shall apply to the ap
plication of the paint. 

2409.15 MEASUREMENT AND PAYMENT. All structures of timber or timber 
combined ,vith steel or concrete, built in accordance with the detailed plans shall be 
paid for at the contract unit prices for ''Excavation for Structures''; ''Piling''; ''Un
treated Timber Class A, or Class C''; '' Treated Timber''; '' Concrete Masonry''; 
'' Steel Reinforcement''; '' Structural Steel''; etc. as specified in the contract. These 
unit prices shall be full payment for furnishing all material, equipment, labor and 
the performance of all incidental worl{ necessary to complete the structure in con
formance ,viih the plans and these specifications. 

The ,veight of strl1ctural steel paid for shall include weights of rolled shapes or 
plates, rods used as tension members, and all bolts or rivets used to fasten steel parts 
together. The ,veight of all drift bolts, dowels, washers, bolts, or other hardware 
used to fasten wood pieces together or to steel members will not be included in the 
weight of structural steel paid for. These items, except spikes and nails, will be paid 
for at the contract price for miscellaneous hardware. The cost of spikes and nails 
used shall be included in the contract price per 1000 board feet for the various classes 
of lumber. 
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Section 2410. Plank Floors. 
2410.01 GENERAL. This construction shall consist of furnishing and installing 

either treated or 11ntreated single or double plank: floors in accordance with the de
tailed plans and the f ollo,ving provisions. 

2410.02 MATERIALS. All materials used in construction of plank: bridge floors 
shall conform to the stipulations of the plans, proposals or special provisions, and 
to the requirements of Part nr for the respective materials as listed below: 

Untreated Lumber -·-------·····-·-··----·----·-·- Section 4120 
Treated Lumber ------··-·-··-··---·--···-··---·--·- Section 4119 

Hardware shall conforn1 to the req11irements of Paragraph 2409.02 ( e). 
"\Vhen the plank floor is to be covered with creosoted wood blocks, the plank shall 

be surfaced on both sides and splined or tongue and grooved. When the plank floor 
is to be covered with bituminous planlt wearing surface the floor plank shall be sur
faced on at least one side and one edge. Plank floors which are installed as sub
floors for creosoted wood bloclt or asphalt planlc wearing surface or for double plank 
floors shall be given full pressure preservative treatment as specified in Section 4117. 

The preservative used shall be creosote distillate oil unless otherwise specified. 

2410.03 SINGLE PLANK FLOORS. Single plank: floors shall consist of a single 
thicl{ness of plan]{ supported by stringers or joists and shall be laid with the heart side 
down. Rough planlt shall be laid with not more than ¼ inch opening between the 
plank. Adjacent plank: laid in the floor shall not vary more than¼ inch in thickness. 
Surfaced plank: shall fit tightly together and present a smooth uniforn1 surface with
out variation due to difference in thiclrness or surfacing of the plank. Each plank 
shall be sec11rely spiked to each nailing strip or joist with not less than 2 wire spikes. 
The length of spik:es used shall be 3 inches greater than the nominal thiclrness of the 
planlc. All shims and scupper blocks shall be fastened securely to the plank floor. 
The ends of the plank shall be cut to a true line parallel to the centerline of the road
way. 

2410.04 DOUBLE PLANK FLOORS. Double plank floors when specified on the 
plans shall consist of 2 layers of plank supported by stringers or joists. The lower 
course of plank: shall be laid parallel to the abutments of the bridge and the top 
course parallel to the centerline of the roadway. The planlr sl1all be laid in the man
ner specified in Paragraph 2410.03. The top course of plank shall be fastened to the 
lower course by 2 spikes placed at intervals of not more than 4 feet. The length of 
spiltes used shall be 3 inches greater than the nominal thickness of the plank. At 
the ends of the bridge the planks shall be beveled in such a manner as to provide a 
smooth riding surface. 

2410.05 MEASUREMENT AND PAYMENT. Plank bridge floors b11ilt in ac
cordance with the detailed plans will be paid for at the contract 11nit prices per 1000 
board feet for the types and grades of lumber includ~d in the contract. These prices 
shall be full payinent for furnishing all lumber, nails, miscellaneous hardware and 
other materials, and the performance of all incidental worlc necessary to complete the 
structure in accordance with the plans and these specifications. 

Section 2411. Laminated or Strip Floors. 
2411.01 MATERIALS. 

(a) Lumber. Tl1e floor strips shall be of the nominal dimensions and either rough 
or s11rfaced on one side and one edge ( SlSlE) as specified on the plans. All strips 
for untreated floors shall be Douglas Fir or So11thern Pine conforming to the require
ments for Class C lt1mber, Section 4120. When specified on the plans or special pro
visions this gTade of lumber 1nay also be used in treated floors. 
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(b) Hardware. All hardware shall conforn1 to the requirements of Paragraph 
2409.02 ( e). 

2411.02 CONSTRUCTION. The floor strips shall be placed on edge and securely 
toe-nailed to each of the stringers or nailing strips with 20d wire nails. Each strip 
when in place shall be brougl1t to bear firn1ly against the adjacent strip by nailing 
between each joist or stringer with one nail whose length is 2½ times the nominal 
thiclrness of the strips. The openings between adjacent strips shall not exceed ¼ 
inch in width. The surface of the floor when co111pleted shall sho,v not more than 
¼ inch variation between any 2 adjacent strips. Floor drainage shall be provided 
by means of cro,vn in the roadway surface. The ends of each strip shall be sawed 
square and in true line when in the floor. 

2411.03 MEASUREMENT AND PAYMENT. Laminated or strip floors built in 
accordance with the detailed plans will be paid for at the contract unit price per 1000 
board feet for Class C lumber. This price shall be full payment for furnishing all 
lumber, hard,vare and other material, and performance of all incidental work neces
sary to complete the structure in accordance ,vith the detailed plans and these speci
fications. 

Section 2412. Concrete Floors. 
2412.01 GENERAL. The construction herein specified shall apply to all concrete 

floors or concrete wearing surfaces on timber, concrete or steel bridges. The require
ments of Sections 2-102 and 2403 shall apply to this construction in addition to the 
following details. Supplemental specifications will be issued by the County Board for 
concrete floors requiring other or special treatment. 

2412.02 CLASS OF CONCRETE. The concrete use for all concrete floors and 
concrete ,vearing surf aces shall be Class A concrete as specified in Section 2402. 

2412.03 SWINGING THE SPAN. Before the concrete is placed in the floor on 
steel spans the centering shall be strucl{ and the span swung free on its supports. 

2412.04 PLACING REINFORCEMENT. The steel reinforcement in the floor 
shall be rigidly wired at intersections and placed in the exact locations shown on 
the plans. 

Horizontal reinforcement shall be supported in the exact positions shown on the 
plan by means of an adeqt1ate number of metal supports as specified in Paragraph 
2403.06. The Contractor shall not place the concrete in the floor until the Engineer 
has inspected and approved the placing of the reinforcement. The longitudinal re
inforcement shall preferably be continuous for each span, but when splicing is neces
sary, it shall be made as nearly as practical at points of least tension in the steel. 

2412.05 PLACING CONCRETE. Concrete floors on steel pony truss spans shall 
preferably be placed in one continuous operation without construction joints. No 
exception to this rule will be made for spans designed without joists except in case 
of unavoidable shut-do,vn ,vhere a vertical transverse lceyed joint may be permitted 
by the Engineer in charge, mid,vay between floor beams. Concrete floors on pony 
trusses having longitudinal steel joist$, may be placed with a vertical transverse joint 
directly above centerline of a floor beam. 

On high truss spans concrete floors shall be placed by one of the following methods: 
(a) Beginning near mid-span and working toward both ends simultaneously 

with the aid of two outfits ,,7orking one at each end. 
(b) Starting from a vertical transvrrse header over centerline of a floor beam 

located approximately at the third point of span, and working toward the farther 
end. This means placing the center zone first followed successively with each of 
the end zones. By this method one construction joint is required and a second 
similar one will be permitted at the floor beam point symmetrically opposite the 
starting point. 
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2412.06 PLACING WEARING SURF ACES. Concrete wearing surfaces placed 
as a second course on concrete slab floors of steel or concrete bridges shall be placed 
continuously from one end of bridge. Expansion joints shall be furnished and in
stalled to match existing expansion joints and extending through curb unless other
wise provided on plans. 

2412.07 CURBS. Concrete curbs shall in general be placed monolithically with 
the floor slab. If placed separately, they shall be anchored to the floor by means of 
½-inch steel dowels placed at not less than 24-inch centers. 

2412.08 JOINTS. Expansion joints shall be constructed between spans, between 
the ends of the floor and backwall, and under the ends of each floor resting on the 
abutment and in the exact locations shown on the plans. Expansion joints shall be 
filled with an asphalt joint filler, or constructed by means of the use of a bituminous 
premoulded expansion joint. The width of expansion joint shall be that specified 
on the detailed plans. 

Vertical expansion joints in concrete floors shall be protected by means of steel 
plates of the types specified on the detailed plans. The Contractor for the super
structure shall ft1rnish and install all such plates including any required at the ends 
of the bridge to connect with existing pavements or structures. 

2412.09 DRAINAGE. Transverse drainag·e shall be secured by means of crown 
in the roadway surface. Longitudinal drainage shall be secured by cast iron or weld
ed steel drains placed in the concrete floor or curb in the locations shown on the plans. 
All drains and their covers shall be furnished and installed by the Contractor for the 
superstructure. 

2412.10 SURF ACE FINISH. After the concrete is placed, it shall be struck off 
with a template to provide the proper crown. The top surface of all concrete floors, 
unless otherwise specified on the plans, shall be hand finished to a smooth even sur
face as pro~ided under Paragraph 2303.19 for concrete pavement. For this purpose 
the Contractor shall provide equipment of the type specified under Paragraph 2303.18. 

2412.11 CURING. The concrete shall be kept damp for a period of 4 days as pro
vided in Paragraph 2402.08. 

2412.12 MEASUREMENT AND PAYMENT. Concrete floors built in accordance 
· with the detailed plans will be paid for at the contract unit prices for '' Concrete 

Masonry'', ''Steel Reinforcement'', ''Structural Steel'', etc., as specified in the con
tract. These unit prices shall be full payment for furnishing all materials, equipment, 
labor, and performing all work necessary to complete the structure in conformance 
with the plans and these specifications. 

No deduction will be made for the volume of concrete displaced by floor drains, 
expansion joints and metal strips for sealing joints. 

The cost of bituminous expansion joint material, and metal strips for sealing joints 
shall be included in the price per cubic yard for concrete masonry. The weight of 
structural steel paid for shall include all steel expansion plates, castings of steel or 
iron, or ,velded shapes for floor drains; bearinp; plates, anchor bolts and other steel 
parts except steel reinforcement for concrete and the metal fastenings therefor. 

Section 2413. Creosoted Wood Block Floors. 
2413.01 MATERIALS. 

(a) Lumber and Wood Blocks. All timbers, dimension lumber and wood blocks 
shall be of material pressure-treated in conformance to the requirements of Sections 
4118 and 4119. 

(b) Hardware. The hardware used shall conform to the requirements of Para
graph 2409.02 (e). 
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(c) Asphalt Filler. Tho asphalt used for mop coat on subfloor and for filler be
t,veen the blocl{S shall comply witl1 tl1e r equirements of Paragraph 4106.05. 

2413.02 PREPARATION OF SUB-FLOOR. Before placing the blocks, the entire 
surface of the planl{ sub-floor shall be given a n1op coat of hot asphalt . This shall 
be i111mediately covered with a layer of roofing felt or tar paper so placed that the 
sides and ends are turned up the depth of the blocl{s used. After placing the first 
strip of roofing felt or tar paper, tl1e surface shall be mopped with hot asphalt and 
the succeeding strip so laid as to overlap the first strip ½ width. Each succeeding 
strip shall be placed in a similar manner. 

2413.03 DIPPING BLOCKS. I mmediately before laying the wood bloclcs they 
shall be dipped for the lower ½ of their depth in hot asphalt. 

2413.04 LA YING BLOCKS. The wood blocks shall be laid by setting them hand 
tight on the base with the fibre of the ,vood vertical and in straight parallel courses. 
A space of one inch in ,vidth shall be left next to each c11rb for an expansion joint. 
The bloclcs shall be laid closely together as possible ,vith joints preferably not ex
ceeding ~/8 inch in ,vidth, b11t in no case shall a joint be more than 3/16 inch in width. 
They may be dra,vn together lightly every fourth course to lceep the rows parallel 
and straight. Only whole block:s may be used• except in breaking courses at the curb 
lines and in no case shall the lap joints be less than 3 inches. Immediately after lay
ing the bloclcs they shall be tamped until firmly embedded in the asphalt bed. 

2413.05 FILLING ·JOINTS. After the blocks have been thoroughly tamped the 
joints bet,veen the blocks shall be filled with a bituminous filler. The filler shall be 
bro11ght to the proper temperature and poured into the joints. All excess filler on 
the surface of the blocks must be spread out thinly as possible by means of squegees. 

2413.06 EXP ANSI ON JOINTS. The expansion joints shall be of the size and in 
the locations specified on the plans. They 1nay be constructed by the insertion and 
subsequent removal of wood boards of proper thich:ness, placed in such a manner as 
to prevent the displacement of the bloclcs upon their removal. The boards shall bo 
r~moved after the bloclcs have been thoroughly tamped and the spaces filled with 
b1tu1ninous filler. 

2413.07 SURFACE TREATMENT. The surface of the finished floor shall be 
completely covered to a depth of about ~/2 inch with clean, coarse, dry sand, which 
shall remain in place on the floor surface. 

2413.08 MEASUREMENT AND PAYMENT. All creosoted wood bloclc floors 
built in accordance with the detailed plans ,vill be paid for at the unit prices per 
1000 board feet for lumber, and per square 3rard for creosoted block wearing surface 
as specified in the contract. These prices shall be full payment for furnishing all 
materials and performance of all incidental ,vork necessary to complete the structure 
in accordance ,vith the plans. The cost of all bituminous material for filling join ts 
and bituminous treated paper, shall be included in the price per square yard paid for 
creosoted wood bloclt wearing surface. The cost of all bolts, nails and miscellaneous 
hardware shall be included in the price per 1000 board feet for lumber. 

Section 2414. Asphalt Plank Wearing Surf ace. 
2414.01 GENERAL. This ,vorlt consists of the construction of bituminous plank 

,vearing s11rface on plank: floors or concrete floors in accordance with the plans and 
the f ollo,ving provisions. 

2414.02 MATERIALS. The materials used in construction of bituminous plank 
wearing s11rfaces shall conform to the requirements for the respective materials in 
Part IV as listed below: 
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Asphalt Plank .................................................................................... Paragraph 4106. 08 
Asphalt for Sealing Cracks and for Mop Coat on Floors ........ Paragraph 4106.05 
Bituminous Treated Paper ................................................................ Paragraph 4124.10 

Nails used to fasten biturninot1s plank shall be 20d common wire nails coated with 
not less than one ounce of spelter per square foot of surface. 

2414.03 PREPARATION OF CONCRETE FLOOR. · vVhere asphalt plank wear
ing surface is to be laid on concrete floor, the concrete shall be cleaned of all dirt and 
foreign material. If necessary it shall be flushed with water and thoroughly brushed 
with stiff brooms. If the floor is not smooth and true to grade and cross-section, a 
mortar cushion of Class C concrete as specified in Section 2402, shall be spread on 
the old concrete floor. This cushion shall be spread to provide a minimum thickness 
of one inch and produce a surface true to line and grade ,vith not 1nore than¼ inch 
variation in the surface. This mortar coat shall be cured with wet burlap as specified 
in paragraph 2303.21 ( e), and shall be allowed to harden for at least 4 days before 
the plank: wearing surface is placed on it. The mortar surface shall be thoro11ghly 
dry before the mop coat is applied. 

Asphalt heated to 275°F. to 325°F. shall be mopped over the surface and the asphalt 
planh: placed before the asphalt has cooled and set. In heating the asphalt care shall 
be 11sed to prevent the material from being overheated. The asphalt shall be applied 
in a thin uniform layer avoiding all lt1mps and irregularities dt1e to congealing of 
excess material. 

2414.04 PREPARATION OF PLANK FLOORS. When asphalt plank wearing 
surface is to be laid on plank floors, the floors shall be cleaned of all loose and foreign 
material. lJntreated floors of rough lumber shall be sect1rely fastened to prevent 
vibration. All cracks greater than¼ inch sl1all be callted with oaltum and filled flush 
with the surface with asphalt. Variation in thickness of adjacent plank greater 
than¼ inch shall be corrected by replacing· with new material. 

Creosoted plank floor shall be covered with 2 layers of bituminous treated paper 
by lapping successive pieces of paper ½ width. Care shall be used in jaclci.ng or 
forcing the bituminous plank into position to avoid tearing the paper. 

2414.05 HANDLING AND STORAGE. Asphalt planks shall be handled and 
stored in such a manner as to avoid any breal{age or deformation. In storage they 
shall be protected from the direct rays of the sun. 

A plank which becon1es deformed or misshapen shall be rejected. A plank shall 
be considered deformed when either face departs more than ¼ inch from a plane 
surface upon which it is placed. 

2414.06 LAYING ASPHALT PLANK. "When the floor has been prepared and 
the mop coat or treated paper spread, the asphalt plank shall be laid immediately 
thereon. The asphalt plank shall be laid parallel to the centerline of the roadway. 

Plank shall be forced tightly together with jack:s or other devices so that cracks 
between the planks ,'?ill not exceed 3 116 inch. The edges of the planlr to which pres
sure is applied shall be protected from battering or breaking. The plank shall be 
lrept straig·ht in alignment and to an even surface. Plank with edges broken or split 
in nailing shall be replaced by the Contractor. 

Asphalt plank shall be laid on wood or concrete floors as specified below: 

(a) Wood Floors. On wood floors the bituminous plank: shall be nailed at all 
corners and at inter,,als of not more than one foot on both edges. Nails shall not be 
placed further than 2 inches from the edge of the plank. If the planlr show any ten
dency to split, in the nailing, 3/16 inch holes shall be drilled and countersunk for all 
nail~. Heads of nails ~hall be sunlc flush with the surface of the plank, or when 
countersunlt they shall be in close contact with the plank and not more than ¼ inch 
below the s11rface. 

(b) Concrete Floors. On concrete floors the asphalt plank shall be laid in hot 
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asphalt. This material shall be mopped over the concrete and the plank laid while 
the asphalt is still hot and plastic. The plank: shall be rolled ,vith a heavy hand 
roller to insure intin1ate contact of the plank: with the coated concrete at all points. 

2414.07 FILLING CRACKS. After the bituminous planl{ floor has been laid all 
cracl{s shall be neatly sealed ,vith asphalt heated to 275°F. to 325°F. Care shall be 
used that the asphalt is not over-heated and not spread over the surface of the plank 
but enough material is used to completely fill the crack. Suitable pouring cans with 
narro,v spout and controlled orifice shall be used. 

2414.08 WEATHER CONDITIONS. "\Vhenever possibl~, this work shall be per
formed during ,varm ,veather with the temperature above 60°F. For work during 
weather when the temperature is below 60° F. the plank shall be thoroughly heated 
for at least 2 hours by immersion in tanl{ of ,vater maintained between 90° and 120°F. 

2414.09 BASIS OF PAYMENT. Asphalt plank wearing surface built in accord
ance with the detailed plans will be paid for at the unit price per square yard for the 
thicl{ness of planl{ specified in the contract. This price shall be full payment for 
furnishing all materials and performing all work necessary to complete the surface 
in accordance with the plans and these specifications. 

Section 2415. Bituminous Mat Wearing Surfaces. 
2415.01 MATERIALS. 

(a) Bituminous Materials. The bituminous materials used shall comply with the 
requirements of Section 4106 for the following materials: 

Tar Mat ............................ Primer Tar .............................................. 4106.01 (a) 
Binder Tar ···················-······-·················4106.01 (b) 

Asphalt Mat ..................... Primer Cut Back: Asphalt, Light ........ 4106.03 
Binder (Mixed Method) Cut Back: Asphalt, Heavy ........ 4106.03 
Binder (Penetration 1\{ethod) Asphalt ...................................... 4106.01 ( c) 

(b) Aggregate. Aggregate for construction of tar mats or asphalt mats shall 
comply ,vith the requirements of Paragraph 4105.03. 

Sand for cover ''1\fixing Method'' shall co1nply with the requirements for fine ag
gregate for concrete, Section 4104. 

2415.02 NOTICE TO ENGINEER. After the preparation of the sub-floor and 
before placing the first coat the contractor shall notify the Engineer who shall in
spect and, if satisfactory, app-ro,1e the surface to be treated. 

2415.03 PREPARATION OF SUB-FLOOR. 

(a) Wood Sub-floor. Before placing the carpet coat, all parts of the sub-floor 
shall be securely fastened to prevent vibration, and all sharp corners, projections or 
irregularities in the surface shall be r emoved. Wood that is worn or contains defects 
which may he injurious to the bituminous carpet shall be removed and replaced with 
new material. Any openings in the floor shall be completely sealed by caulking with 
oakum. All dust, dirt, debris, or foreign material on or adhering to the surface to 
be treated shall be removed and if necessary the surface shall be flushed with water. 
If water is l1sed the sub-floor shall be allo,\1 ed to become thoroughly dry and then 
shall be swept with stiff brooms before applying the first coat. 

(b) Concrete Sub-floor. The r eql1irements as to cleanliness specified above for 
wood sub-floors i:;hall also apply to concrete sub-floors. Irregularities in the surface 
such as might project into or injure the bituminous carpet shall be removed. Im
mediately before applying the first coat the surface shall be swept clean and no traffic 
permitted thereon until the carpet coat is placed. 
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2415.04 CONSTRUCTION OF TAR MAT SURFACE. 

(a) First Coat. After the sub-floor has been prepared as hereinbefore specified 
and is thoroughly dry, the entire surface shall be covered ,vith a paint coat of the 
tar for ''First'' or '' Prime Coat''. The tar shall be applied cold at the rate of ~4 
gallon per square yard of surface treateed. No traffic shall be permitted to use the 
surface thus treated. The first coat shall remain in place 12 hours before applying 
the second coat. 

(b) Second Co.at. When the tar primer has set, a coat of tar binder shall be ap
plied at the rate of ½ gallon per square yard. The tar shall be heated to a tempera
ture between 200°F. and 225°F. and applied evenly over the surface. Care shall be 
taken not to overheat the material, the proper temperature being obtained when it 
will flow with reasonable freedom and remain fluid for a sufficient period to permit 
gravel, stone chips or slag to become thoroughly incorporated in the mass. Imme
diately after the application of this coat of tar the surface shall be covered with ag
gregate at a rate of 50 pounds per square yard of floor surface. Accurate measuring 
and weighing devices shall be provided by the contractor to insure the proper quan
tity of aggregate being used. The aggregate shall be spread evenly over the surface 
by means of sql1are pointed shovels and the entire mass stirred with steel hand rakes. 
As soon as practicable the surface shall be hand-tamped or rolled with a heavy hand 
roller. 

After rolling or tamping is completed a second application of the tar and aggregate 
shall be applied in the same manner and in the same quantities as specified for the 
first application. The entire surface shall then be rolled or hand-tamped as specified 
above. 

The complete second coat shall contain a total of one gallon of tar and 100 pounds 
of aggregate per square yard of surface. Care shall be taken to secure a smooth, 
even surface, free from depressions or irregularities, which when tested with a 10-
foot straight-edge will not exceed~~ inch variation from the specified surface contour. 

2415.05 CONSTRUCTION OF ASPHALT MAT SURFACE. (Penetration Method). 

(a) First Coat. After the sub-floor has been prepared as hereinbefore specified, 
and is thoroughly dry, the entire surface shall be covered with a paint or prime coat 
of cut-back asphalt at the rate of .25 to .3 gallons per square yard. This application 
shall be sprayed or brushed evenly over the surface. No traffic shall be allowed on 
the primed surface which shall stand uncovered until the asphalt has set and become 
sticl{y, when the second coat may be applied. 

(b) Second Coat. After the paint or prime coat has set sufficiently to become 
sticky the surface to be treated shall be covered with a thin layer of the aggregate 
applied evenly over the surface by means of square-pointed shovels. 

Asphalt binder heated to a temperature between 250 and 325°F. shall be applied 
over the surface covered with the aggregate, at the rate of ½ gallon per square yard. 
Care shall be talten not to over-heat the material, the proper temperature being ob
tained ,vhen it will flow ,vith r easonable freedom and remain fluid for a sufficient 
period to thorol1ghly penetrate the aggregate. Immediately after the application 
of this coat of asphalt the surface shall be covered with a thin layer of aggregate 
applied in the manner specified above and a second application of hot asphalt applied 
at the rate of ½ gallon per square yard. The entire surface shall then be hand
tamped or rolled with a heavy hand roller. Care shall be exercised to secure a smooth 
even surface, free from depressions or irregularities, which when tested with a 10-
foot Rtraight-edp:e '\\1 ill not exceed 1/ 1 inch variation from the specified surface contour. 

The completed second coat shall contain a total of one gallon of asphalt and ap
proximately 100 pounds of aggregate per square yard. The thicltness of the asphalt 
mat coat shall be not less than ¾ inch nor more than one inch at any point on the 
surface. 
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2415.06 CONSTRUCTION OF ASPHALT MAT SURFACE. (Mixed Method). 

(a) First Coat. The paint or prime coat of asphalt shall be applied in the same 
a1nount and n1anner as specified herein for the first coat of asphalt mat surface by 
the penetration method. 

(b) Second Coat. When the prime coat has set sufficiently the second coat shall 
be spread upon it. This second coat shall consist of a mixture of aggregate coated 
with cut-back: asphalt binder. The aggregate and bitumen may be mixed in a small 
concrete n1ixer or by hand on a suitable platform. The quantities of bitumen and 
aggregate shall be acc11rately measured to insure uniform composition of successive 
batches. rrhe amount of cut-back: asphalt used shall be sufficient to coat all the par
ticles 11niformly. Ordinarily this will require 9 to 12 gallons of cut-bacl{ per cubic 
yard of aggregate. The aggregate shall be free from surface moisture at the time of 

. . 
m1x1ng. 

The mixture shall be prepared sufficiently in advance of spreading to allow the 
volatile fractions of the cut-back to evaporate. The mixture shall be spread uniform
ly to a depth ,vhieh will give¾ to one inch after compaction. When the mixture has 
been spread it shall be allo,ved to stand until the bitumen has thoroughly set and 
the volatile fraction evaporated before it is compacted. It shall then be rolled or 
tamped with a mechanical tamper until compacted. Care shall be exercised to secure 
a sn1ooth even surface, free from depressions or irregularities, which when tested with 
a 10-foot straight-edg~ will not exceed ¼ inch variation from the specified surface 
contour. 

2415.07 APPLICATION OF SEAL COAT. After the second coat has been com
pleted the entire surface shall be given a seal coat of the same bituminous material 
as specified for the second coat. The asphalt and tar binders shall be applied hot. 
Cut-back asphalt shall be ,varmed to flow freely. This application shall be sprayed 
or spread evenly over the surface by means of squeegees at the rate of ¼ gallon per 
sq11are yard. After the seal coat has been applied, a light dressing of clean dry sand 
shall be spread evenly over it to absorb any exceRs bituminous mate~ial remaining 
on the surface. Approximately 20 to 30 pounds of sand shall be applied per square 
vard. 

2415.08 OPENING TO TRAFFIC. No traffic shall be allowed on the surface that 
is being treated, for a period of 24 hours after the seal coat is applied. 

~ 

2415.09 MEASUREMENT AND PAYMENT. Bituminous mat wearing surface 
will be paid for at the contract price per square yard. This price shall be full pay
ment for furnishing all materials and equipment and performing all worl{ necessary 
to complete the surface in accordance with the plans and these specifications. 

Section 2416. Railings. 
2416.01 GENERAL. The construction herein specified shall apply to all railings 

constructed on either steel or concrete bridges. The requiren1ents of Sections 2402, 
2403, 2404 and 2408 shall apply in addition to the following details, and all railings 
shall be constructed as shown on the plans. 

2416.02 CONCRETE RAILINGS. 
(a) Class of Concrete. Class C concrete shall be used in all concrete railings and 

posts. 
(b) Railings Cast in Place. Forms for concrete railings cast in place shall be made 

of good quality surfaced lumber and shall be of first-class work:manship throughout. 
All mouldings, panel worlr and bevel strips shall be straight and true, with neatly 
n1itered joints. The top surface shall be hand-finished as specified in Paragraph 
2402.22 (a) . The forms shall be remo,red in not less than 12 nor more than 48 hours 
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and the entire surface given a surfaee finish as provided in Paragraph 2402.22 (b). 
Porous spots and places damaged by the remo·val of f orn1s shall be repaired promptly 
after the removal of the forms and before the surface is finished. Expansion joints 
shall be constructed of the size and in the locations shown on the plans. 

( c) Pre-cast Railings. The ba~e and top course of pre-cast concrete rails shall 
be cast in place. The spindles shall be pre.-~ast of the f orl!l shown on the plans: The 
reinforcement shall extend through the spindle and proJect not less than 2 mches 
into the base and cap. Care shall be tak~en to secure true alignment of the base, 
spindles and cap rails. Spindles which are defecti.ve or ,vhich become damaged in 
handling shall be rejected. Tl1e cast spindles shall be given a surface finish conform
ing to the requirements of Paragraph 2402.22 (b), before being placed in the structure. 
After the forms are removed all parts of the railing, including spindles, shall be sur
face finished as specified in Paragraph 2402.22 (b). 

2416.03 PIPE OR STEEL ANGLE RAILINGS. Steel angle railings on bridges, 
or used as protection railings on abutments or culverts, shall be constructed of material 
conforming to the requirements of Section 4113. 

Protection railings on abutments shall be furnished and installed by the Contractor 
for the substructure. Before shipment to the worlr, protection railings shall be given 
one coat of shop paint conforming to the re'1_uirements of Paragraph 4115.04 (b). 
After erection they shall be given 2 coats of approved aluminum field paint conform
ing to the requirements of Paragraph 4115.04 (i). The field coats of paint shall be 
furnished and applied by the Contractor for the superstructure. 

2416.04 BASIS OF PAYMENT. All railings will be paid for at the contract unit 
prices for the respective items of ''Concrete Masonry'', ''Steel Reinforcement'', or 
''Structural Steel'', as specified in the contract. These prices shall be full payment 
for furnishing all materials and performing all incidental work necessary to complete 
the structures in accordance with the plans and these specifications. 

Section 2417. Concrete Box, Arch and Circular Culverts. 
2417.01 GENERAL REQUIREMENTS. All concrete culverts shall conform in 

detail to the standard· plans of the State Highway Commission, which will be fur
nished by the Commission to supplement and interpret the requirements of these 
specifications. The requirements of Sections 2401, 2402 and 2403 shall apply in addi
tion to the following requirements: 

2417.02 FOOTINGS. The footings shall be constructed to the elevations shown 
on the detailed plans unless otherwise directed by the Engineer. Footing depths may 
be increased when necessary to prevent undermining, scour, or to secure adequate 
bearing. In general, footing depths shall be decreased only when solid rock is en
countered at elevations above those shown on the detailed plans. Suitable wood or 
metal f orn1s shall be used to enclose all footing concrete. 

2417.03 CLASS OF CONCRETE. Concrete shall conform to the requirements of 
Section 2402. All concrete, except in handrails, shall be of Class A Concrete. The 
concrete in handrails shall be Class C Concrete. 

2417.04 PLACING CONCRETE. 
(a) Footings. In wet or soft foundations care shall be talren to prevent dirt, mud, 

or other foreign material from becoming mixed with concrete which is being placed 
in the footing. The footings, pavements and curtain walls between construction 
joints shall be constructed as a monolith if practicable. A Irey notch of the form 
shown on the plans shall be provided between the walls and footings to insure proper 
anchorage. All dirt, dust, shavings or other foreign material shall be removed from 
the lcey notch and wall forms before placing the concrete. 
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(b) Barrels of Small Culverts. For culverts 6 feet and less in height the sidewalls 
and top Rlab sl1all preferably be constructed as a n1onolith bet,veen construction 
joints. Construction joints sl1all be 111ade by n1eans of bulkheads placed at rigl1t 
ang·les to tl1e axis of tl1e culvert and the ,valls and top slab placed in monolithic 
sections. 

(c) Barrels of Large Culverts. For culverts more than 6 feet in height the con
crete in tl1e siclewalls n1ay be placed and allowed to reach its initial set before con
structing the top slab. The forming· and reinforcement for the entire culvert shall 
be in place before any concrete is placed in the sidewalls or headwalls. Care shall 
be t alcen to insure adequate bond between the sidewalls and top slab. 

(d) Headwalls. In general, the headwalls shall be constructed as a monolith. 
Ilowever, when construction joints are unavoidable they shall be placed in a horizon
tal position and so located that no joint is visible above the road bed. Sharp edges 

and corners sl1all be avoided by means of triangular fillet strips placed in the forms. 
2417.05 REMOVAL OF FORMS. Forms for all culverts shall be removed as pro

vided in Paragraph 2402.19. 

2417.06 SURF ACE FINISH. All exposed parts of the wingwalls, headwalls and 
railings shall be surface finished in accordance with the r equirements of Paragraph 
2402.22. 

2417.07 FILLING, Bacl{-filling· shall be performed as required in Paragraph 
2401.08. 

2417.08 PROTECTION RAILINGS. Protection railings shown on the plans shall 
be furnished and installed by the Contractor. P rotection railings shall be painted 
as pro,rided in Srction 2416. 

2417.09 MEASUREMENT AND PAYMENT. All concrete box, arch or circular 
culverts " rill be paid for at the contract unit prices for ''Excavation for Structures'', 
''Concrete Masonry'', ''Steel Reinforce1nent'', and other items included in the con
tract. These unit prices shall be full payment for furnishing all materials, equipment, 
labor and perforn1ance of all work necessary to complete the structures in conformance 
with the plans or as ordered by the Engineer. 

Protection railings when specified on plans ,vill not be paid for directly but shall 
be included in the contract price per cubic yard for concrete masonry. 

Section 2418. Concrete Pipe Culverts. 
2418.01 GENERAL. Concrete pipe culverts shall be built as shown on the plans, 

and shall conform to the Standard Plans of the Iowa High,vay Commission. The pro
visions of Section 2401 shall apply in addition to the follo,ving details. 

2418.02 MATERIAL. Concrete culvert pipe shall conform to the requirements of 
Section 4108. For Roadway Culverts, ''Standard'' grade pipe will be used. 

2418.03 PERMISSIBLE SIZES. The maximum and minimum permissible sizes 
of concrete culvert pipe used under these specifications as determined by the least 
nominal inside dimensions shall be as follows : 

Minimum Size Maxin1um Size 
(a ) Roadway Culverts .............................................. 18 in. 42 in. 
(b) Farin Entrance Culverts ------·-·········-····-··········· 15 in. 42 in. 
2418.04 MAXIMUM AND MINIMUM DEPTH OF FILL. The minin1um depth 

of fill over concrete pipe c11lverts shall be 2 feet. The maximum depth of fill over 
concrete pipe culverts of ''Standard'' grade pipe shall not exceed 10 feet, except as 
provicled in Paragrap]1 2418.05. 
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2418.05 CONSTRUCTION BY IMPERFECT DITCH METHOD. When conditions 
necessitate the use of pipe culverts under high fills, the maximum depths of fill as 
specified in Paragraph 2418.04 may be increased not to exceed 50 per cent when ~he 
pipes are installed under the direct supervision of the Engineer and by the followmg 
method: 

After the pipe are in place the filling material around and under the pipe shall be 
thoroughly compacted by hand-tamping to a depth level with the top of the culvert 
pipe. The imperfect ditch condition of filling may be obtained by the placing of rigid 
side forms directly over and tangent to the sides of the pipe. After the fill behind 
these forms has been completed and compacted, the forms shall be loosely filled to 
the same height as the fill on the outside of the forms. The forms shall then be re
moved and this method of filling maintained for a height of fill equal to ½ the total 
depth of fill over the culvert pipe. The remaining portion of the fill above this height 
may be placed in the usual manner. 

The method of filling herein specified will be accepted as satisfactory. However, 
the Engineer may specify or accept any method of filling which permits the thorough 
compacting of the filling material on either side of the culvert pipe and the subsequent 
construction of a ditch equal in width to the outside diameter of the pipe, which ditch 
is to be filled with loose material for a height equal to ½ of the total depth of fill. 

2418.06 CONSTRUCTION OF CONCRETE PIPE CULVERTS. 
(a) Width of Trench. The width of the trench (if any) in which the pipe are 

placed shall be sufficient to permit thorough tamping of the bedding material under 
and around the pipes. In order to lighten the loads which the pipe must carry, the 
width of the trench shall not be greater than is required above except where absolutely 
necessary on account of field conditions, such as the replacement of wider former 
construction. 

(b) Preparation of Base. The s11rface upon which the pipe sections are to rest 
shall be brol1ght to the desired grade which in general will be slightly cambered to 
correct for expected settlements and to insure tight joints in the lower half of the 
pipe. This surface shall be free from stones, roots or other inequalities in the bed
ding surface and where bed rock: is encountered the trench shall be excavated so that 
all rock: ,vithin one foot below the pipe is removed and the excavation filled to the 
desired elevation with thoroughly tamped earth. The bedding· surface shall provide 
a firm but slightly yielding foundation of uniform density through the length of the 
culvert. The surface upon which the pipe are to rest shall be trimmed to fit a tem
plate supported at the desired grade so that the pipe will be accurately bedded on 
firn1 material for at least one-fot1rth of the circumference of the pipe. If in the opinion 
of the Engineer the material at the bottom of the excavation is of such nature as to 
cause uneql1al settlement, the trench shall be excavated below the grade and back
filled with suitable earth or soil thoroug·hly tan1ped. 

( c) Placing Pipe Sections. Proper facilities shall be provided for lowering the 
sections into place, and when rolling or dropping the pipe section into place is liable 
to cal1se injury to the pipe, it shall not be permitted. Each section shall be carefully 
bedded and placed in close contact with the adjacent section. The pipe section when 
placed shall be true to alignment and grade. In general the grade shall be slightly 
cambered to correct for expected settlement and to insure tight joints in the lower 
l1alf of the pipe. 

(d) Bedding and Backfilling Pipe Culverts. Pipe culverts shall be bedded care
fully in suitable material thoroughly tamped under and around the pipe for the full 
length and ,vidth of the cttlvert. 

Except for installations under high fills as specified in Paragraph 2418.05, earth 
shall be filled and thoroughly tamped around and over the culvert in accordance ,vith 
the provisions of Paragraphs 2401.07 and 2401.08 so that on each side of the culvert 
there shall be a berm of thoroughly tamped or undisturbed earth at least as wide as 
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the outside diameter of the culvert and extending to an elevation at least one foot 
above the top of the culvert. In addition to the back:-filling required above, the Con
tractor shall build such approach fills as ,vill provide a roadway over the culvert with 
grades not steeper than 10 per cent. 

( e) Joints. Joints not exceeding 1/s inch at the bottom, % inch at top and % inch 
at sides ,vill be accepted ,vithout further treatment. Larg·er joints up to 2 inch width 
shall be fully encased with a reinforced concrete collar not less than 6 inches wide 
and 3 inches· thick:, and in addition to the collar, the inner surface of the joint shall 
be pointed full and flush with sand cement mortar for the lo,ver three-fourths of the 
pipe perimeter. If alignment or grade requirements result in joints larger than 2 
inches, a special reinforced concrete connection as shown on Standard Design F-1 
shall be constructed. 

2418.07 MEASUREMENT AND PAYMENT. The length of pipe culverts speci
fied shall be the overall laying length. All pipe culverts will be paid for at the con
tract unit prices for the items of ''Excavation for Structures'', ''Concrete Pipe Cul
verts'', etc. as specified in the contract. These unit prices shall be full payment for 
furnishing all materials, equipment and labor and the performance of all worlc neces
sary to complete the structures in conformance witl1 the plans or as called for by the 
Engineer except as follows: 

(a) Pipe Sections. Contracts may be awarded for pipe sections delivered f.o.b. 
station on the basis of the number of lineal feet of laying length. 

(b) Back-filling. Earthwork required for back-filling or approach fills in addition 
to that included in the excavation necessary for the installation of the culvert, will 
be carried as a separate item in the proposals and contract and will be paid for at 
the contract price therefor. 

Section 2419. Vitrified Clay Pipe Culverts. 
2419.01 GENERAL REQUIREMENTS. The material used in the construction 

of vitrified clay pipe culverts shall conform to the detailed requirements of Section 
4109. The detailed requirements of Section 2418 shall apply in all respects to vitrified 
clay pipe culverts. 

Section 2420. Cast Iron Pipe Culverts. 
2420.01 GENERAL REQUIREMENTS. Cast iron culvert pipe shall conform to 

the detailed requirements of Section 4110. The detailed requirements of Section 2418 
shall apply in all respects to cast iron pipe culverts. 

Section 2421. Corrugated Metal Pipe Culverts. 
2421.01 GENERAL REQUIREMENTS. The requirements specified hereunder 

cover the detailed construction and installation of corrugated culvert pipe, but the 
attention of Contractors or material companies furnishing such material is directed 
to the proposal requirements for detailed information on bidding, delivery, etc. 

2421.02 MA TE RIAL. Corrugated metal culverts shall conform to the require
ments of Section 4107. 

2421.03 MAXIMUM AND MINIMUM SIZES. For roadway culverts the minimmn 
permissible diameter snall be 18 inches. The maximum standard diameter shall be 
48 inches. Culverts of dia1neter 54 to 84 inches may be used only in special cases for 
,vhich specific approval has been obtained. When called for in the Special Provisions, 
culvert pipe smaller than 18 inches may be furnished perforated for drainage. 

For Farm Entrance Culverts the minimum permissible diameter shall be 15 inches. 
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2421.04 MINIMUM DEPTH OF FILL. The minin1um depth of fill over corru
gated metal pipe culverts except for farm entrance culverts shall be as follo,vs: 

Diameter (D) Depth of Fill 
24 in. and smaller ...................................................................... 1 foot 
30 in. to 42 in. inclusive ........................................................ D /2 
48 in. and larger ···················-···················································2 feet 

2421.05 INSTALLATION. Whenever possible corrugated metal culvert pipe 
shall be installed in '' trench condition'' after the fill has been constructed to full 
height and consolidated. In all installations the trench below the centerline of the 
culvert pipe shall be shaped to fit the curvature of the pipe and the fill to the top 
of the pipe carefulJy placed and tamped. Where trench condition is not possible, the 
fill to the top of the culvert shall be carefully placed and firmly tamped along the 
full length of culvert barrel to give lateral support to the pipe. Culverts of diameters 
greater than 42 inches under fills greater than 8 feet shall be stiffened by vertical 
posts to maintain the origjnal circular shape during the settlement of the fill. Timbers 
not smaller than 4" x 4" shall be placed inside the culvert for the full length for caps 
and sills of posts. The posts shall be cut to fit tightly against the caps and sills and 
shall be wedged in place to elongate the pipe slightly in the vertical plane before be
ing· covered. These posts shall remain in place until the fill has been placed and 
thoroughly consolidated. 

2421.06 MEASUREMENT AND PAYMENT. The length of c11lvert specified shall 
be considered the length end to end of ct1lvert when assembled. Payments for accept
able material shall be made at the 11nit price per lineal foot of pipe as specified in 
the contract, promptly after acceptance by the Engineer. 

When the lengths of the individual culverts are specified in the proposal the con
necting bands required to form the complete culverts shall be furnished by the seller 
,vithout additional cost. If the lengths of the individual culverts are not specified 
in the proposal, the connecting bands furnished shall be paid for as follows: For each 
7-inch band, the contract price of 1 foot of culvert of the same size ; for each 12-inch 
band, the contract price of 1½ feet of culvert of the same size; for each 24-inch band, 
the contract price for 2½ feet of culvert of the same size. 

Section 2422. Bituminous Coated Corrugated Metal Pipe Culverts. 
2422.01 DESCRIPTION. These require1nents apply to the detailed construction 

and installation of Bituminous Coated Corrugated Metal Culverts. 

2422.02 MATERIALS. Bituminous Coated Corrugated Metal Ct1lvert Pipe shall 
comply with the requirements of Section 4107 A. 

2422.03 GENERAL REQUIREMENTS. The detailed requirements of Paragraphs 
2421.03 to 2421.06 inclusive regarding construction methods, measurement and pay
ment shall apply to this type of construction. 
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DIVISION 25. INCIDENTAL CONSTRUCTION. 

Section 2501. Piles and Pile Driving. 
2501.01 DESCRIPTION. These requirements apply to furnishing and placing 

piles for foundations and for trestles or other exposed work. The piling shall con
form to the following classes as called for on the plans, proposal or contract: 

• 

Untreated wood piles for foundations 
Untreated wood piles for trestles 
Creosoted wood piles 
Sheet piles 
Precast concrete piles 
Concrete piles cast in place 
Steel piles 

2501.02 MATERIALS. All piles shall conform to the requirements specified in 
Section 4122, and shall have the length specified on the plans or called for by the 
Engineer. 

2501.03 CONSTRUCTION OF PRECAST PILES. Precast concrete piles shall 
be made of Class A concrete as specified in Section 2402, and be of the form and di
mensions sho,vn on the detailed plans, and shall be cast separately in conformity with 
the following requirements for construction and curing. 

When individual platforms are used on ,vhich to cast single piles, the supporting 
foundations or false work: shall be such as will prevent any settlement during the 
process of casting or curing the pile. When multiple platforms are used on which 
to cast more than one pile> special pains shall be used to secure foundations adequate 
to support the entire number without deflection or deformation as successive piles 
are added. In either case, the bearing of the casting floors shall be subject to check
ing and approval by the Engineer. 

The forms used shall be built of surfaced lumber true to line and mortar tight. They 
shall provide access for tamping and consolidation of the concrete. 

The concrete in each pile shall be placed continuously and shall be carefully worked 
and consolidated around the reinforcement without displacing it. Special care shall 
be used to prevent the formation of stone pock:ets, honeycomb or other such defects. 
The concrete shall be consolidated by vibrating the forms or by other means approved 
by the Engineer. Dt1ring this consolidation the forms shall be overfilled with con
crete. After consolidation the excess concrete shall be screeded off and the surface 
smoothed to a texture similar to that produced by the forrr1s. 

The forms shall not be re1noved within 24 hours after the concrete is placed. The 
completed pile shall be strajght and true to the form specified. 

All surfaces of the piles ,vhich will he exposed after driving, shall be given the 
surface finish specified in Paragraph 2402.22 (b). At his option, the Contractor may 
finish these surfaces after the forms are removed1 or after the piles are placed in the 
strt1cture. 

(a) Protection and Curing. The piles sl1all be cured and allowed to age at least 
40 da·ys at a temperature not less than 50°F., or 30 days at a temperature not less 
than 60°F. before they are handled or driven. Tho concrete shall be protected and 
cured as specified in Paragraph 2402.08. In no case shall the piles be moved or 
strained in any other n1anner until they have been properly cured and aged ready 
for driving. In all moving or handling preparatory to driving, unless otherwise 
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specified on the plans, the piles shall be supported at points one-fifth of the length 
of the pile from each end. 

2501.04 CONCRETE PILES CAST IN PLACE. Piles of this type will not be 
used unless specifically called for on the plans or Rpecial pro,riRjons at which time 
complete detailed requirements for their construction and llSe ,vill be issued by the 
County Iloard. 

2501.05 SHEET PILES. Sheet piles of wood, steel or concrete to become a per
manent part of the structure will not be used unless specifically called for on the plans 
or special provisions at which time complete detailed requirements for their use will 
be issl1ed by the County Board. 

2501.06 DETERMINATION OF LENGTH OF PILES. When the length of piles 
required is not specified definitely on the plans: unless test piles are required, the 
Engine.er shall, within 10 days from the date of contract award, determine the length 
of pjles to be furnished by the Contractor. Piling as ordered by the Engineer shall 
be in multiples of 2 feet for lengths up to 20 feet, and in multiples of 5 feet for lengths 
over 20 feet. The minimum length of piling to be ordered shall be 16 feet. 

2501.07 TEST PILES. When the length of piles to be ordered cannot be de
termined satisfactorily by other means, resort may be had to the driving of test piles. 
When so ordered by the Eng·ineer, the Contractor shall provide and drive test piles 
of the lengths and in the locations designated by the Engineer. 

2501.08 EQUIPMENT FOR DRIVING PILES. Equipment for driving piles shalt 
comply with the following requirements. Either gravity hammers or steam hammers 
1nay be used for driving piles. 

(a) Gravity Hammers. The fall of a gravity hammer when driving wood piles 
shall not exc~~d 20 feet, and when driving precast concrete piles shall not exceed 8 
feet. In order to avoid brooming or shattering of the pile, the fall of the hammer 
may be limited by the Engineer to small heights. 

When a gravity hammer is used for driving wood piles, the minimum weight of 
the hammer shall be 1800 pounds. 

When a gravity hammer js used for driving concrete piles, the minimum weight of 
the hammer shall be 100 per cent of the total weight of the pile. 

Th.e weights as specified above shall apply only when the hoisting and tripping 
arrangements for the hammer are such that the hammer has a free fall. If the fall 
of the hammer is restricted or retarded by friction, a weight sufficient to compensate 
therefor shall be added to the hammer, or at the Contractor's option, a hammer larger 
by a similar amount may be furnished. 

(b) Steam Hammer. When a steam hammer is used for driving wood piles, it 
shall deliver to the pile head an energy per blow of not less than 3500 foot-pounds 
at each full strol{e of the piston. 

When a steam hammer is used for driving concrete piles, it shall deliver to the pile 
head at each full strok:e of the piston an energ·y per blow of not less than 3500 foot
pol1nds for each Cl1bic yard of concrete in the pile, but in no case shall the energy 
per blow be less than 6000 foot-pounds. 

The driving· energy of double acting steam hammers is dependent on the pressure 
and rate at ,vhich the steam is supplied to the cylinder. If this pressure is insufficient 
to develop the energy ,vith whicl1 the hammer is designed to act, the Contractor shall 
be required to increase boiler capacities sufficiently to secure the desired result. 

(c) Water Jets. Where conditions will permit, water jets or a combination of 
water jets and driving with a hammer may be used. The jets shall not be attached 
to the sides of the piles but shall be operated independently. 

( d) Followers. In general, the use of followers will not be permitted and they 
shall be used only with the permission of the Engineer. 
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2501.09 PREPARATION OF WOOD PILES FOR DRIVING. All wood piles, 
unless specific permission is given otherwise by tl1e Engineer, shall be protected 
against splitting or brooming at the head by the use of steel pile rings or collars, 
special guide caps, or other s11itable devices. Pile rings when used shall consist of 
bands of steel 2 to 3 inches in width by ½ to one inch in thiclrness. They shall be of 
such diameter or diameters as will permit them to encircle the ordinary sizes of piles 
used with a minimum reduction of the area of wood in the pile head. Such reduction 
shall ordinarily not be greater than 25 per cent of the original area of the pile head. 
In all cases, the trimming of the pi]e head shall be such as "rill cause a driving fit in 
the pile ring or driving cap, and provide a maximum of support for the wood fibers. 
Driving caps shall have a depth of recess sufficient to encase the head of the pile 
for a depth of 6 inches. In case a pile head becomes broon1ed or crushed before driv
ing is completed, it shall be cut off square at a point where the wood is sound, be
fore driving is continued. The lower end of the pile shall be cut square or tapered 
to a point not less than 4 inches square, as directed by the Engineer. The tapered 
point, ,vhen used, shall be concentric with the center-line of the pile. Protection of 
piling against splitting or broominp: shall be at the Contractor's expense. When ~ot 
specified on the detailed plans but deemed necessary by the Engineer, he may require 
the Contractor to furnish and place metal shoes on the lower ends of the piles, for 
which the Contractor shall be compensated as ''extra work'' as specified in Paragraph 
1109.04. 

2501.10 PREPARATION OF CONCRETE PILES FOR DRIVING. The tops of 
all precast concrete piles shall be protected before driving is begun; This protection 
may consist of rope mats, wood blocks, sand boxes, or other suitable material, except 
that in case the plans call for extra length as protection during driving, such extra 
length shall be measured and paid for as part of the pile, as provided in Paragraph 
2501.17. The protective cushions shall be s_o placed and maintained at all t~mes as 
to reduce to a minimum the inj11ry to the pile in driving. When not specified on the 
detailed plans but deemed necessary by the Engineer, he may require t~e Contractor 
to furnish and place metal shoes on the lower ends of the concrete piles, for which 
the Contractor shall be compensated as '' extra work'' as specified in Paragraph 
1109.04. 

2501.11 ACCURACY IN PLACING AND DRIVING PILES. In spotting the 
points of piles preparatory to driving, the Contractor shall use care to locate them 
as sho,vn on the plans or as directed by the Engineer, and the deviation from such 
designated locations shall not exceed 3 inches at the time driving is begun, except 
as may be made necessary by the presence of large boulders, broken piling or other 
unavoidable obstructions. Only when shown on the plans or with the permission of 
the Engineer shall piling be driven closer together than 2 feet, 6 inches. While being 
driven, the piles shall be so held by toggles, shores, or cables as to deviate the mini
mum possible amount from the vertical, or the batter line shown on the plans. 

2501.12 DETERMINATION OF BEARING VALUES. The bearing values of 
piles shall preferably be determined by actual load tests, in which the entire load shall 
be applied concentric with the pile and careful measurements talren with an engineer's 
level to determine the amount and rate of settlement. The test load shall not be ap
plied until the pile has been allowed to rest at least 24 hours after driving. When 
bearing values are determined by actual test loads, the pile shall sustain 150 per cent 
of the loads specified in Paragraphs 2501.13 and 2501.14 for piles of the class being 
tested. The test load shall remain on the pile 48 hours with a maximum settlement 
of ¼ inch. When load tests are not specified on the plans or ordered by the Engineer as '' extra 
worh:'', or are impractical. the bearing value of the piles shall be determined by one 
of the following formulas: 
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• 

2WH (a) P = S + 
1 

for gravity hammers. 

2WH (b) P = S + O.l for single acting steam hammers. 

2E ( c) P = S + O.l for double acting steam hammers. 

Where P = safe load in tons. 

W = weight in tons of a gravity hammer or of the moving part of a single 
acting steam hammer. 

h = height of fall in feet . 

S = average penetration of pile per blow in inches for the last few blows, 
(5 for gravity hammers, and 10 for steam hammers). 

E = energy per blow in foot-tons of a double acting steam hammer. 

The above formulas are applicable only when: 

(a) The hammer has a free fall. 
(b) The head of the pile is free from broomed or crushed fiber. 
( c) The penetration is at a reasonably quick and uniform rate. 
( d) · There is no sensible bounce to the hammer after the blow. 

Twice the height of the bounce shall be deducted from ''h'' to determine its true 
value for use in the formula. 
· Where piles are placed by jetting or by a combination of driving with a hammer 
and jetting, the safe bearing values shall be determined by test loads, or by the above 
formulas from results of driving with a hammer after the jets have been removed. 

Bearing values of piles cast in place shall be determined by test loads, or as pro
vided by plans and special provisions applying to such work. 

2501.13 FOUNDATION PILES. For tl1e purposes of this paragraph the term 
'' fo·undation piles'' shall be construed to mean all piles whether of wood, concrete, 
or steel, which support superimposed loads and whose entire length in the completed 
structure is driven into and supported, laterally as well as vertically, by the surround
ing soil. 

Foundation pjJes shall be used in all abutment and pier foundations wherever it 
is possible to drive them. 

In all cases where foundation piles are to be driven, the excavation shall be com
pleted before the driving of the piles is started. After the driving is completed, all 
loose and displaced materials forced up in driving Rhall be removed from around the 
piles, leaving a clean solid Sllrface to receive the concrete. 

The arrangement of pile driving equipment for foundation work shall be such as 
to permit the leads to be lovvered to the elevation of c11t-off and the use of followers 
to transmit the blow of the hammer to lov,er levels will not be permitted except with 
the consent of the Engineer. 

After the'piles have been driven, the topR shall be trimmed of all cr11shed or broomed 
wood, or shattered concrete. The top of creosoted piles after cut-off shall be painted 
with two coats of hot creosote oil specified in Paragraph 4116.02. 

-...i;:..----Unless otherwise shown on the plans, the piles shall project into the footing con
crete 12 to 18 inches. 

Unless otherwis~ provided on the plans, or in the Special Provisions, all foundation 
piles shall be driven until the bearing value, determined as provided in Paragraph 
2501.12 is at least equal to that specified in the following table for the class of piles 
being driven: 
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Wood piles ............... ....................................... 18 tons 
Steel piles ........................................................ 18 tons 
Concrete piles ................................................ 30 tons 

In all cases, regardless of the fact that the required bearing value may have already 
been secured, the drivinp; shall continue until the following requirements as to pene-
tration have been 1net: 

The minimum penetration in firm materials shall be 10 feet, and in soft materials 
or materials ,V'hich may become soft ,vhen sat11rated with water, the 1ninimum pene-
tration shall be 18 feet. 

In special cases, with the consent of the Engineer, not to exceed 20 per cent of the 
piles in any one footing or cluster may have a penetration as small as 8 feet in firm 
material, providing the points rest on impenetrable strata. 

In the case of a stratum of soft material overlying other strata of firm material, 
the penetration into the strata of :firm material shall be not less than 1/3 the length 
of the pile, and in no case less than 8 feet. 

2501.14 TRESTLE PILES. For the pl1rposes of this paragraph, the term ''trestle 
piles'' shall be construed to mean all piles whether of wood, steel or concrete, which 
support superimposed loads, b11t which in the completed structure will be exposed 
abo,1e ground level for a part of their length. End bents of bridges and others around 
which fills may later be constructed are not thereby removed from this classification. 

Wood and steel pi\es shall be driven with such acct1racy as will permit them to be 
capped as sho,vn on the plans with a minin1um of springing or bending, and only 
such springing as will not injure the structure of the pile will be permitted. If, in 
the judgment of tbe Engineer, a pile has been seriously injured by springing into 
place after being driven, it shall be removed and replaced. 

Precast concrete piles shall be so driven as to stand without springing in the correct 
position, and shall not approach closer than 2 inches to the faces of the caps as shown 
on the plans. In case it is necessary to move a concrete pile after driving to secure 
the above accuracy, it shall be done by loosening the soil surrounding the pile with 
jets 11ntil it can be moved and stand without strain in the correct position. 

Piles for trestles shall be ct1t off level or at the designed slope at the elevation of 
''cut-off'' shown on the plans or as directed by the Engineer. The length above this 
elevation shall be sufficient to permit the complete removal of all material injured 
by driving. 

In creosoted wood piles all bolt holes, cuts, daps or chamfers made subsequent to 
treatment as well as all abrasions of the surface and the tops of the piles after '' cut
off'' shall be given 2 coats of hot creosote oil conforming to requirements of Para
graph 4116.02. ,~hen the top of creosoted piles are not to be encased in concrete they 
shall be protected by covering with asphalt mastic and roofing felt as specified in 
Paragraph 2409.05. 

Piles that are to support framed trestle bents will in general be cut off approximate• 
ly 3 feet above the surface of the ground. 

Unless otherwise provided on the plans or in the special provisions, all trestle piles 
shall be driven ·until the bearing value, determined as provided in Paragraph 2501.12 
is at least equal to that specified in the follo,ving table for the class of piles being 
driven: Wood piles ...................................................... 15 tons 

Steel piles ........................................................ 15 tons 
Concrete piles .................................................. 25 tons 

In all cases, regardless of the fact that the required bearing value may have al
ready been secured, the driving shall continue ·until tbe following requirements as 
to penetration have been met. 

The penetration for precast concrete piles shall be as shown on the plans and only 
with the consent of the Engineer shall any deviation from these requirements be per-
mitted. 
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The length of wood or steel piles shown on the plans, or ordered by the Engineer, 
for any specific strt1cture, shall be construed as indicating tl1e desired penetration 
and the effort to sect1re this penetration shall be continued as long as the pile moves 
readily under single blows of the hammer. Ordinarily the minin1un1 penetration in 
firm n1aterials shall be 10 feet, and in soft materials or n1aterials v;hich may become 
soft when saturated with water, the minimum penetration shall be 18 feet. 

In special cases, with the consent of the Engineer, not to exceed 20% plus one pile 
of the number of piles in any bent may have a penetration as sn1all as 8 feet in firm 
material, providing the points rest on impenetrable strata. 

In the case of a stratum of soft material overlying other strata of firm material, 
the penetration into the strata of firm materials shall be not less than 1/3 the length 
of the pile, and in no case less than 8 feet. 

2501.15 OTHER EXPOSED PILES. Piles which do not carry superimposed loads 
such as fender piles, wing darn piles, revetment piles, and piles to control slides, will 
be driven at least to the penetrations required above for trestle piles, as shown on 
the plans or special provisions covering such work, without regard to their bearing 
values. 

The heads of creosoted piles after cut-off shall be treated as specified in Paragraph 
2409.05. 

2501.16 EXTENSIONS AND ''BUILD-UPS''. Extensions, splices and ''build
ups'' on concrete piles shall be avoided but when necessary they shall be made as 
follows: 

After the driving is completed, the concrete at the end of the pile shall be cut away, 
leaving the reinforcing steel exposed for a length of 40 dian1eters. The final cut of 
the concrete shall be perpendicular to the axis of the pile. Rein£ orcement similar to 
that used in the pile shall be securely fastened to the projecting steel and the neces
sary form work shall be placed, care being tal{en to prevent leal{age along the pile. 
The concrete shall be of the same quality as that used in the pile. Just prior to plac
ing concrete, the top of the pile shall be thoroughly wetted and covered with a thin 
coating of neat cement. The forms shall remain in place not less than 7 days and 
shall then be carefully removed and the entire exposed surface of the pile finished 
as specified in Paragraph 2402.22 (b). 

2501.17 MEASUREMENT AND PAYMENT. In all cases the length of pile upon 
which payment is made shall be the total length of pile as measured in the leads be
fore driving. The contract unit price shall be full payment for furnishing, driving, 
bracing and cutting off all classes of piles except as follows: 

(a) For Increased Length of Piles. When piles ordered by the Engineer are of 
length greater than that specified in the contract, the contract unit price shall be in
creased by an amount sufficient to compensate the Contractor for the additional cost 
per foot of pile f.o.b. the cars at unloading point. 

(b) Sheet Piles. vVhen sheet piles are specified to becon1e a part of the permanent 
structure they sl1all be paid for at the contract unit price per square foot for wood 
or concrete sheet piles of the thickness specified and for steel sheet piles of the re
quired weight and cross section, for the area of th~ wall or walls placed. The area 
of ,vall shall be determined from measurements of the length of sheet piles and the 
inside horizontal dimensions of the wall. 

If no price for sheet piles is specified in the contract, the payment shall be made 
as for ''extra work'', Paragraph 1109.04. 

( c) Piles Ordered and Not Driven. Piles ordered by the Engineer and not re
qt1ired in the construction shall be purchased by the County from the Contractor at 
the actual cost of piles delivered to the i:;ite, plt1s 5 per cent as an overhead charge. 
The piles so pt1rchased shall becon1e the propert~r of the County. 

If piles ordered by the Engineer are cut to shorter lengths before driving, payment 
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shall be made as follows: The portion used will be paid for at the contract price per 
lineal foot in the leads, except that for lengths shorter than 16 feet, payment ,vill 
be made for 16 feet. Payment for the rest of the pile not paid for as above shall be 
at the actual cost of the n1aterial plus 5 per cent. 

(d) Test Piles. Test piles driven as ordered by the Engineer and under his super
vision shall be considered as ''Extra Worlc'' for which payment shall be made as 
provided in Paragraph 1109.04. 

(e) Extensions and ''Build Ups''. Concrete placed for extensions and ''build 
ups'' of precast concrete piles shall be paid for at the contract unit price per cubic 
yard for Concrete 1\1asonry except that no allo,vance will be made for concrete to 
replace portions of piles damaged in driving. 

Section 2502. Tile Underdrains. 
2502.01 DESCRIPTION. Tile underdrains consist of lines of pipe at various 

depths, tile intalces with gratings, blind inlets and outlet protecting walls or casings. 
The location and depth of underdrains, size of pipe and type of inlet are shown on 
the plans, and the laying is covered by these specifications. 

2502.02 MA TE RIAL. The tile used shall meet the requirements of Paragraph 
4111.01. 

2502.03 BLIND INLETS TO TILE DRAINS. Where shown on the plans inletR 
to the tile drain shall be constructed by filling the trench for a length of about 3 feet 
with coarse gravel, brolcen stone, or other suitable porous material. 

2502.04 INT AKES TO TILE DRAINS. Tile intakes of the design shown on the 
plans i;;hall be constructed where shown on the plans or ordered by the Engineer. 

The c>onstruction of tile intakes shall include furnishing and placing one outlet 
drain tile through the wall of the intalce. The joints on tile lines which are outlets 
for tile intakes shall be cemented for a distance of 8 feet from tl1e intake. 

2502.05 LAYING PIPE. Construction shall commence at the outlet and proceed 
up grade continuously unless the Engineer giv(.ls permission to lay the tile in sections. 

The Engineer will furnish stalces and figures for the grade of the flow line of the 
tile, and the pipe shall be set acc·urately to line and grade. 

The bottom of the trench shall be shaped to fit from 60 to 90 degrees of the pipe. 
If roclc, shale, hardpan, or other very hard material is encountered the pipe shall be 
carefullv bedded with loam or clav. 

The e·nds of the pipe shall be la1d as close together as possible, and the space be
tween tile shall not exceed ¼ inch. Where this is in1possible the space shall be care
fully covered with pieces of brolcen pipe. Junctions of tile Jines shall be made with 
tile specials. Where the change in tile diarr1eter ~xceeds 2 inches special connections 
sha]l be used. 

When existing tile lines are encountered, all necessary precautions shall be taken 
to prevent injury to same. If so dir0cted by tl1e Engineer such tile lines shall be 
connected up with the drain being installed. 

2502.06 BACK-FILLING. No pipes which are in trenches 6 feet or less in depth 
shall be covered in any wa)r until they have been inspected by the Engineer. 

\Vhere depth of trench is more than 6 feet the pipe may be covered with the last 
spading in tl1e ditch, but the Contractor shall at his own expense uncover any of the 
tile for inspection if requested by the Engineer to do so. 

Except wl1en poro11s baclc-filling material is ::-peeified, as soon as the pipe in the 
trench have been inspected and approved they shall be carefully covered to a depth 
of approximately 6 incheR with soil or other approved material. Sand or boulderR 
shall not be placed directly on the pipe. After the drains have been thus blinded the 
trench shall be entirely bacl{-filled with all material excavated therefrom. When 
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porous back-filling material is specified, the Contractor shall place acceptable material 
consisting of crushed stone or coarse gravel around the pipe and to the depth shown 
on the plans. The materials removed in excavating the trench shall be disposed of 
as directed by tl1e. Engineer. 

"\¥here tile drains are constructed across a highway the back-filling shall be hand
tamped in 6-inch horizontal layers across the portion of the road used as a traveled 
way . 

• 

2502.07 BASIS OF PAYMENT. The contract price per lineal foot for tile drain 
complete shall be full payment for furnishing all material, equipment, tools and labor, 
including hauling necessary to complete the drain and place the back-fill, all in ac
cordance with the plans and specifications except that this price shall be increased 
by 50 per cent for tan1ping the backfill. No extra compensation will ·be allowed for 
the labor of back:-filling with porous material. If the depth of trench is more than 
4 feet, additional con1pensation will be allowed for overdepth as hereinafter provided. 

Any special work not shown on the plans or in the special provisions but required 
of the Contractor for the protection of tile outlets, will be paid for as extra work as 
specified in P aragraph 1109.04. 

(a) Rock Excav.ation. Bids for tiling, unless otherwise provided in the special 
provisions, shall be based on the assun1ption that no rock: excavation will be en
countered. Should loose or solid rock, or boulders exceeding one cubic foot in volume, 
be encountered, the excavation of such materials will be paid for as ''extra work''. 

(b) Overdepth. Bids on tile drains shall be based on a depth of trench of not to 
exceed 4 feet. Where the depth of trench is in excess of 4 feet, overdepth will be 
allowed. For the purpose of computing overdepth it will be assumed that 50 per cent 
of the contract price is for labor. Overdepth will be paid in accordance with the 
following schedule: 

For each 1/10 of one foot of over depth between 4 feet and 6 feet the labor contract 
price per lineal foot shall be increased by 3 per cent. For each 1/ 10 of one foot of 
overdepth between 6 feet and 8 f ee.t the labor contract price per lineal foot shall be 
incr0ased by 3 per cent of the computed price for 6-foot depth. Similarly, for depths 
of trench between 8 feet and 10 feet, the price on 8-foot ,vork shall be the base price 
used in computing overdepths; for depths of trench between 10 feet and 12 feet, the 
price on 10-foot work shall be the base price used in computing overdepth; and for 
all depths of trench in excess of 12 feet, the price on 12-foot work shall be the base 
price used in comp1-1ting overdepth. 

The ''cuts'' n1ark:ed on the hub stak:es are not necessarily the measurements from 
which overdepth is computed. Overdepths will be computed from measurement from 
the highest part of the trench to grade line of tile. 

(c) Constructing Tile Intakes. The contract price for constructing tile intakes 
shall be full payment for the furnishing of all material, labor, tools and equipment 
for completing the intak:es in accordance with the plans, and incl11ding the cementin~ 
of the joints for outlet tile, as provided in Paragraph 2502.04, and the furnishing and 
placing of the cast iron grates. 

(d) Furnishing Porous Material for Back-filling. The contract price per cubic 
yard for porot1s materials for back:-filling shall be full payment for the material de
liver ed at the roadside as near as possible to the point where it is to be used. 

Section 2503. Guard Rail. 
2503.01 DESCRIPTION. Guard. rail consists of one or more steel cables support

ed on posts located on the shoulder line, with end anchors, constructed in accordance 
with the details shown on the plans. 
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2503.02 MA TE RIAL. The materials used in guard rail construction shall con
form to the requirements of Part IV for the following materials : 

Posts shall be round ,vood posts conforming ,vith the requiren1ents of Section 4121 
for size, type and preservative treatment specified on the plans or contract. 

Wire ro·pe and :fittings shall conform to the requirements of Paragraphs 4124.03 
and 4124.04 for the size of cable specified on the plans or the contract. 

2503.03 SETTING POSTS AND STRETCHING CABLE. The posts shall be set 
plumb and firm and to the lines and grades given by the Engineer. The back-filling 
in the post holes shall be thoroughly tamped and the end posts braced as shown on 
the plans. Cable shall be stretched taut by some mechanical device. When the cable 
is taut the tightening nuts shall be at approximately the center of the threaded por
tion of the tightening rods. 

2503.04 SETTING END ANCHORAGE. End anchorage will consist of anchors 
or deadmen with anchor rods, turnbuckles, washers and guard posts of the type shown 
on the plans. Care shall be used to place the concrete deadmen at the proper angle. 
The exca,1ation shall then be back:-filled with the materials excavated, and thoroughly 
tamped in 6-inch layers. When the cables are tightened the anchor rods shall be fully 
threaded through nuts and turnbucl{les. 

2503.05 BORING, FRAMING OR DOMING TREATED POSTS. All boring, 
framing or doming shall be done before treatment whenever possible. When creosoted 
posts are bored after treatn1ent the bolt holes shall be treated with creosote oil by 
a pressure process approved by the Engineer. 

2503.06 PAINTING GUARD RAIL POSTS. Guard rail posts shall be painted 
as indicated on the plans. The painting on the upper portion of posts not pressure
treated with creosote oil shall consist of 2 coats of white paint con1plying with the 
requirements of Paragraph 4115.04 (a). The painting on the lower portion of all 
posts shall consist of 2 coats of blacl{ paint complying with the requirements of Para
graph 41] 5.04 ( e). 

The painting on the upper portion of posts presRure-treated with creosote shall con
sist of 2 coats of aluminun1 paint complying ,vith th <? r equirements of Paragraph 
4115.04 (i). The paint shall be brushed thoroughly and all exposed surfaces shall be 
co1npletely covered. 

The provisions of Paragraphs 2507.04 and 2507.05 referring to painting conditions 
and application of paint shall apply to painting guard rail posts. Aluminum paint 
shall be spread at the rate of approximately 600 square feet per gallon, and other 
paints at approximately 500 square feet per gallon. Each coat shall be thoroughly 
dry before the next coat is applied. 

2503.07 BASIS OF PAYMENT. Gl1ard rail construction will be paid for at the 
contract prices per lineal foot for constr11ctin~ g:uard rail complet~ and per end anc~or. 
These prices shall be fl1ll payment for furnishing all tools, 7quipment and materi~l, 
and performing all worlc necessary to com_plete_ the guard rail and set end anchors in 
accordance with the plans and these specifications. 

Section 2504. Wood Baffle Walls. 
2504.01 DESCRIPTION. Wood baffle ,valls consisting of plank: set vertically are 

install()d in ditches to prevent erosion. Details of design are shown on the plans. 

2504.02 MATERIAL. Unless otherwise specified in the contract, material for 
wood baffle ,valls shall be 2 in. x 12 in. x 18 ft. rough Fir or Southern Pine conform
ing to the r equirements for Class C lumber, Section 4120. 

2504.03 CONSTRUCTION METHODS. In the construction of baffle walls the 
vertical plank: may be placed either _by driving or by excav~ting and bacl~filling. In 
back-filling the trenches excavated in baffle wall construction, the material shall be 
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thoroughly tamped in horizontal layers not exceeding 6 inches in depth. The plank 
shall be fastened to nailing strips in the manner shown on the plans. 

Where ditches have widened to such an extent that a baffle wall of the dimensions 
shown on the standard plan is insl1ffjcient to span the ditch, the baffle wall shall be 
extended ,vell into firm ground on each side of the ditch. 

2504.04 BASIS OF PAYMENT. Baffle Walls Complete. The contract price for 
constructing standard baffle walls complete shall be full payment for furnishing all 
labor, tools, equipment and material necessary to complete the baffle walls in accord
ance with the plans and specifications. For the additional area of baffle wall that 
may be required by extensions of baffle walls to dimensions greater than the standard 
plan, the Contractor shall be paid at the prorated contract price per square foot for 
standard baffle wall. 

Section 2505. Flumes. 
2505.01 DESCRIPTION. Flumes consisting of shoulder basin, guard post, slope 

drain and discharge basin for the removal of surface water from pavements, shall be 
constructed in accordance with the plans and specifications, at the locations shown 
on the plans. 

2505.02 MATERIALS. Materials shall conform to the detailed requirements of 
Part IV, ''Materials Details''. The guard post may be either treated or untreated 
round wood post conforming to the requiren1ents of Paragraph 4121.02 and shall be 
painted as specified on the plans. 

2505.03 CONSTRUCTION. The concrete used in flumes shall be mixed in one 
of the proportions specified in Paragraph 2303.11. The details of mixing, handling 
and placing of the concrete shall conforn1 to the requirements of Section 2402. 

2505.04 BASIS OF PAYMENT. The contract price for constructing Type A and 
Type B flumes shall include the furnishing of all tools, equipment, labor and material 
necessary for building· the flumes complete and setting guard posts as shown on the 
plans. Adjustment of compensation for variations in lengths of slope drains from 
the lengths shown on the plans will be in accordance with the contract price therefor. 

Section 2506. Riprap. 
2506.01 DESCRIPTION. Hand-placed stone placed on stable earth slopes to pre

vent soil erosion by stream flow is the class of work: contemplated. The location and 
extent of protection required shall be in accordance with the plans or special pro-

• • v1s1ons. 

2506.02 MATERIAL. Stone for riprap shall conform with the requirements of 
Paragraph 4105.05. 

2506.03 METHOD OF CONSTRUCTION. Before placing the stone, the earth 
slopes shall be trimmed to true dimensions and to a slope of 1 ½ to one, or flatter, as 
directed by the Engineer. The stone shall be placed to give a minimum depth of 12 
inches perpendicular to the plane of the slope. Maximum depth shall be limited to 
the size of the stone that can be worl{ed into the supporting bank: and bring the outer 
surface of the stone to the prescribed plane of the outer surface of the riprap. Stone 
shall be placed by hand with joints normal to the slope and as small as practicable. 
Each stone shall be carefully bedded in the earth fill or slope so as to secure stability 
should support from lower courses be removed. For irregular rock, firm bedding 
on earth base 1nay be secured by driving in rock spalls or tamping in loose earth. 
Large unavoidable joints on the outer surface of finished slope are to be filled with 
rock: spalls. The larger pieces of stone will in general have the longest dimension 
horizontal, and the dimension nearest to 12 inches placed normal to the slope. 

Unless otherwise specified, the riprap shall start in a trench excavated to a depth 
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of 2 feet (vertical) below the ground elevation at the base of the fill. Fore slope of 
trench shall be a continuation of, and at the same slope as the earth fill. Riprap shall 
be hand-placed in trench~ in the same manner as prescribed for riprapping of earth 
slopes. The Contractor snall backfill the trench with the materials excavated. 

2506.04 BASIS OF PAYMENT. Unless otherwise specified in the Special Pro
visions or contract, riprap of the full thicl{ness specified on the plans, and complete 
in place will be paid for at the contract price per square yard of bank protection 
placed. The unit price shall be full payment for furnishing all material, freight, 
demurrage, hauling, excavation and backfilling, equipment, labor and performance 
of all work: incidental to the completion of the riprap to the extent and thickness 
shown on the plans. 

Section 2507. Painting Steel Structures. 
2507.01 GENERAL REQUIREMENTS. Contracts involving the painting of 

metal structures shall include, unless otherwise provided in the contract, the proper 
preparation of the surfaces to be painted, the application, protection and drying of 
paint coatings, protection of all parts of the structure against disfigurement from 
spatters or splashes of paint, and the supplying of all tools, scaffolding, labor and 
material necessary for the worl{. All steel structures and metal purchased for struc
tural steel ,vorl{ under these specifications shall be s1-1bject to the detailed requirements 
of this section regar4ing painting. 

2507.02 MATERIALS. All paint for structural steel shall conform to the require
ments of Section 4115 for the respective coating for which it is to be used. 

2507.03 NUMBER OF COATS. After the erection and acceptance, all steel struc-
tures shall be painted three coats as follows: 

First or Priming Coat .................. •-·······-······-·····-······-···-····················Red Lead 
Second Field Coat ........................ ----···················Red Lead and Lamp Black 
Third Field Coat ................ (Unless otherwise specified) Aluminum Paint 

2507.04 WEATHER CONDITIONS. Paint shall not be applied when the air 
temperature is below 40°F. or when the air is misty or when in the opinion of the 
Engineer, conditions are otherwise unsatisfactory for painting. It shall not be ap-
plied over damp or frosty surfaces. 

2507.05 CLEANING. Prior to painting, all metal surfaces shall be cleaned of all 
old paint, grease, dirt, mill scale and rust or other foreign substances by means of 
sand blast or by power driven rotary steel brushes, scrapers, hammers, chisels, etc., 
which will produce results equivalent of sand blasting. Just prior to painting, all 
loose dirt and dust shall be removed with a bristle brush. 

The bridge seats shall be cleared of all earth and debris and care shall be exercised 
that shoes and bearings are free from foreign matter. ~xpansion rollers shall be re
moved and thoroughly cleaned and painted before being replaced. 

Should s1-1ch time elapse between the cleaning and painting that rust results, such 
parts shall be recleaned. 

2507.06 MIXING PAINT. Before paint is applied, it shall be thoroughly mixed 
so that the pigment is completely in suspension. It shall be lrept in this uniform con-
sistenc·y during the application. 

2507.07 APPLICATION. Paint may be applied by hand brushes or by suitable 
power spray. By either method the coating of paint applied shall be smoothly and 
uniformly spread so that no excess paint will collect at any point. To secure proper 
application with spray, the paint shall be brushed out where necessary and the worl{
manship shall be equal to that obtained by first class brush work. When brushes are 
used, the paint shall be so manipulated under the brush as to produce a smooth, uni-
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form even coating in close contact with the metal or with previously applied paint. 
Brushes used shall preferably be round or oval in shape. If flat brushes are used. 
they shall not be over three inches wide. On surfaces which are inaccessible to the 
brush, the paint shall be applied by properly constructed sheepskin daubers. 

Power spraying equipment shall apply the paint in a fine even spray without the 
addition of any thinner. In cool ,veather, the paint may be warmed to reduce the 
viscosity for use. Such warming shall be accomplished by heating the paint con
tainers in water or by placing them on steam radiators. 

2507.08 DRYING. Each coat of paint shall be allowed to stand a sufficient length 
of time after application to permit the film to dry throughout the full thicl{ness before 
an additional coat is applied. An additional drying or weathering period may be 
required for red lead paints ,vhen the surface of the dried film is too slick to receive 
the succeeding coat. 

2507.09 RATE OF APPLICATION. The quantity of paint required per coat per 
ton will be approximately 0.3 gallon for I-Beams and 0.4 gallon for fabricated shapes. 
The Contractor shall furnish the Engineer every opportunity to check the quantity 
of paint actl1ally applied to the structure. 

2507.10 BASIS OF PAYMENT. The painting of new structures will not be paid 
for directly but will be considered as subsidiary to tbe furnishing and erection of 
struct11ral steel, and no extra compensation will be allowed therefor. 

Contracts for painting of old structures may be let on the basis of lump sum for 
individual structures or per gallon of paint applied, as stipulated in the Special Pro
visions. These contract prices shall be full payment for furnishing all materials, tools, 
scaffolding a.nd other equipment and performinp: all cleaning and other work neces
sary to complete the worl{ in accordance with these specifications. 

Section 2508. Painting Woodwork. 
2508.01 GENERAL REQUIREMENTS. All wood railings on timber trestle 

bridges and all exposed wood surfaces designated on the plans for painting, except 
floors, shall be given three coats of white paint conforming to the r equirements of 
Paragrapl1 4115.04 (a). 

For the first coat of paint applied, the paint may be thinned by adding to one gal
lon of paint one quart of raw linseed oil and one quart of turpentine or mineral spirits. 
For all subsequent coats, no thinning of paint will be permitted. 

The provisions of Paragraph 2507.04 to 2507.08 inclusive shall apply to the paint
ing of woodworl{ except that sand blast will not be used for cleaning. 

For all coats except the priming coat on new wood, the paint shall be spread at 
approximately the following rates: . 

Aluminum paint ---------- ---------------------- 600 sq. ft. per gal. 
Other paints ---------------------------------_____ 500 sq. ft. per gal. 

Each coat of paint shall be thoroughly dry before the application of the succeeding 
coat. 

2508.02 BASIS OF PAYMENT. The painting of woodwork on new construction 
shall be included in the unit contract prices for the structure. 

Contracts for the painting of old structures may be let on the basis of lump sum 
for individual structures, or per g·allon of paint applied, as stipulated in the Special 
Pro,Tisions. These contract prices shall be full payment for furnishing all materials, 
tools, scaffolding and other equipn1ent and performing all cleaning and other work 
necessary to con1plete the worl{ in accordance with these specifications. 
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Section 2509. Waterproofing. 
2509.01 GENERAL. Reinforced concrete structures shall be waterproofed as 

designated on the plans and in the manner herein provided. When specified in the 
plansi a protective coat of either a bituminous mastic or portland cement mortar shall 
be applied over the waterproofing coat. All ,vaterproofing specified on the plans 
shall be construed to ref er to the membrane waterproofing specified herein, unless 
other,vise specifically provided. 

2509.02 INTEGRAL METHOD. The integral method of waterproofing by the 
addition of waterproofing compounds to the concrete when being placed shall be used 
only when specified on the plans. When so specified detailed specifications of the 
materials and method of use will be found in the special provisions covering the par-
ticular work included in the contract. 

2509.03 MEMBRANE METHOD. The membrane waterproofing used shall con
sist of a bituminous priming coat, and two layers or plies of an asphalt saturated 
cotton fabric laid in and cemented with an appro·ved asphalt . 

. (a) Materials. The materials used in the membrane waterproofing shall conform 
to the requirements of Part IV, as follows: 

1. Asphalt Primer, Paragraph 4106.06 (b). 
2. Cotton Fabric, Paragraph 4106.07. 
3. Asphalt c ·ement, Paragraph 4106.06 (a). 

(b) Prep.aration of Surf ace. The surface of the concrete to be treated shall be 
smooth and free from all sharp projections, dirt, dust or loose materials. Sharp pro
jections which might injure the waterproof coating or prevent its adhering to the 
surface of the concrete shall be chiseled off and all dust or dirt carefully removed by 
means of brooms. The surface to receive the waterproofing shall be thoroughly dry. 

(c) Method of Construction. The waterproof coating shall consist of a priming 
coat and 2 complete layers of fabric saturated with bitumen cemented together and 
to the structure, and the entire surface sealed by mop coats of asphalt cement. 

The entire surface to be covered shall be brushed or sprayed with the primer at a 
rate of approximately 0.1 gallon per square yard. The amount of coating shall be 
sufficient to absorb any loose dust particles and provide a thin, continuous layer of 
bitumen adhering to the concrete. The primer coat shall set thoroughly before addi-
tional material is applied. 

When the primer coat is thoroughly set, the asphalt cement heated to a temperature 
of 300 to 350°F. shall be mopped over the surface. The application of mop coat shall 
be started at the lower portion or portions and proceed to the highest portion of the 
surface. The mop coat shall be applied in horizontal strips. The first strip shall be 
half the width of the asphalt sata11rated fabric and a half width strip of fabric shall 
be spread on the freshly mopped surface. All wrinkles and air bubbles shall be re
moved and the fabric pressed tightly into the asphalt. The surface of this fabric 
strip and the adjacent concrete surface shall then be mopped with hot asphalt and 
a full width strip of the fabric applied and carefully smoothed. The surface of the 
upper half of this strip and an additional strip of concrete shall be mopped and a 
third strip of fabric applied. Successive strips shall be applied in this manner until 
the entire surface is covered. 

Each successive strip of fabric shall lap at least 2 inches over the upper edge of 
the second sheet below. "\\There it is necessary to splice strips of fabric, the ends shall 
be lapped at least one foot. On the barrels · of arches and all horizontal surfaces the 
ends of the waterproofing strips shall be carried up the adjacent vertical walls at 
least one foot to the flashing notch. At all drainage openings the fabric shall be care
fully turned and mopped so that no water can get under the fabric. 

After the fabric has been applied, all exposed edges, laps and flashing shall be given 
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an extra coat of asphalt and the entire surface shall be thoroughly mopped with the 
hot asphalt. The amount of asphalt applied shall not be less than 12 nor more than 
14 gallons per 100 square yards of finished work:. 

Waterproofing shall be applied only in good weather, when the surface is thorough
ly dry and the air temperature is above 40°F. The work sl1all be so scheduled that 
none of the fabric surface is left over night without being mopped with hot asphalt. 

( d) Protective Coating. When specified on the plans a protective layer of port
land cement mortar not less than 1~/2 inches in thickness shall be laid over the entire 
surface of the waterproofing immediately after it has cooled to normal temperature. 
This protective coating shall be composed of one part portland cement, 1½ parts of 
clean sand, and 3 parts of pea gravel or fine dustless screenings. It shall be uniform
ly distributed over the surface, gently tamped into place and so finished by hand that 
the surface is uniform and free from voids, rough spots or projections. After being 
placed the mortar protective coat shall be covered with straw, sand or canvas and 
kept wet for a period of one week. Care must be taken to prevent the protective coat
ing from being injured after being placed. 

2509.04 MEASUREMENT AND PAYMENT. Waterproofing will be paid for at 
the contract price per square yard of surface covered. The contract price per square 
yard shall be full payment for furnishing all material, equipment and labor necessary 
to apply the waterproofing in accordance with the plans and these specifications . 

• • 

• 

• 

• 

• 

• 
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PART III. 

DESIGN DETAILS 
To be printed separately. 

• 

• 

97 



PART IV. 

MATERIALS 

Section 4101. General Provisions. 

4101.01 SOURCE OF SUPPLY. Materials complying with these specifications 
will be accepted from any source of supply, but the County reserves the right to re
ject the entire output of any source from ,vhich it is impossible to get a continuous 
supply of satisfactory material, or when conditions are sucl1 that the use of unfit 
material ~annot be prevented except by extraordinary methods. 

4101.02 METHODS OF TESTING. Unless other,vise noted, apparatus and meth
ods used for testing materials shall conform to the American Association of State 
Highway Officials '' Tentative Standard Methods of Sampling and Testing Highway 
Materials''. Unless otherwise noted, percentages contained in specification require
ments are percentages by weight. Aggregates shall be separated into distinct units 
of not more than 100 tons which units shall be lcept separate for a sufficient time to 
provide for proper testing and inspection. Each of such units shall conform to the 
requirements specified for the kind of material represented. 

4101.03 SPECIFICATIONS REFERRED TO. All reference to A.S.T.M. specifi-. 
cations or A.S.T.M. methods of tests shall be construed to mean the latest specifica
tions or methods of tests adopted prior to the date of contract by the American Society 
for Testing Materials for the material or the method of test indicated by the reference 
quoted. 

All references to A.A.S.H.O. specifications or A.A.S.H.O. methods of tests shall bo 
construed to mean the latest specifications or methods of tests adopted prior to the 
date of contract by the American Association of State Highway Officials for the ma
terial or the method indicated by the reference quoted. 

Section 4102. Portland Cement. 

4102.01 GENERAL REQUIREMENTS. Portland cement shall comply with the 
requirements of the A.S.T.M. ''Standard Specifications for Portland Cement,'' Desig
nation C 9-30, or with the requirements of the A.S.T.M. ''Tentative Specifications 
for High Early Strength Portland Cement,'' Designation C 7 4-30. High Early Strength 
Portland Cement ,vill not be required unless specified in the Special Provisions. 

4102.02 TESTING. Cement may be tested either at the mill or at destination. 
Approval can ordinarily be given within 36 hours after sampling if the cement passes 
the specification requirements for fineness, soundness, and time of setting ; but if so 
ordered, the cement shall be held for the 7-day or 28-day tests. The cement shall be 
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tested in accordance with the A.S.T.M. ''Standard Methods of Sampling and Testing 
Portland Cement,'' Designation C 77-32. 

Section 4103. Water for Concrete. 
4103.01 GENERAL REQUIREMENTS. The water used for concrete or mortar 

shall be clean, clear and free from oil, acid, alkali or vegetable matter. Water shall 
not be used until the source of the supply has been approved. If at any tin1e the water 
becomes of unsatisfactory quality or insufficient quantity, the Contractor may be 
required to provide water from some other source. 

Section 4104. Fine Aggregate for C-Oncrete. 
4104.01 GENERAL DESCRIPTION. Fine aggregate shall consist of sand having 

durable grains free from injurious amounts of silt, shale, coal, organic matter or other 
deleterious substances. 

4104.02 MAXIMUM PERMISSIBLE AMOUNTS OF INJURIOUS SUBSTANCES. 

Per Cent 
Shale and coal particles retained on No. 14 sieve ............................................ 1.5 
Silt ....................................................................................................... ...................... 1.5 
Organic impurities ( other than coal) ........................................ not more than that 

indicated by Figure 2 when tested in accordance with the A.A.S.H.O. 
''~fethod of Test for Organic Impurities in Sands for Concrete'', Tentative 
1'Iethod T-21. 

4104.03 SIZE OF PARTICLES. "When tested by means of laboratory sieves, the 
sand shall conform to the follo,ving requirements: 

Per Cent 
Passing a ~Is inch sieve ···················-······················· 100 
Passing a No. 4 sieve ........................................ 95 to 100 
Passing a No. 8 sieve .............. .......................... 80 to 95 
Passing a No. 30 sieve ·······-······························· 15 to 40 
Passing a No. 100 8ieve ........................................ 0 to 5 

Exact compliance with these grading requirements may be ,vaived if the sand com
plies with the strength requiremeent in Paragraph 4104.04 and laboratory studies of 
the concrete malting properties of the sand indicate that concrete of satisfactory 
strength can be produced by its use in the proportion specified. 

4104.04 STRENGTH. Mortar briquettes, cylinders or prisms consisting of one 
part by weight of portland cement and 3 parts by weight of fine aggregate, mixed and 
tested in accordance with the methods described in the A.S.T.::t\f. '' Standard Methods 
of Sampling and Testing Portland Cement'' Designation C77-32, shall have tensile, 
compressive or bending strength at the ages of 7 and 28 days equal to that of 1 :3 
standard Ottawa sand mortar of the same consistency made ,vith the same cement. 

Fine aggregate which fails to meet the foregoing strength requirement shall only 
be used in special mixtures which shall be designed by the Engineer by means of 
laboratory studies to yield concrete of the class required by the work. 

Section 4105. Coarse Aggregate. 
4105.01 COARSE AGGREGATE FOR CONCRETE. Coarse aggregate for con

crete shall consist of gravel or crushed stone complying with the following require
ments as to size of particles, percentages of objectionable materials and resistance to 
abrasion. 

(a.) Soundness. Any class of particles in coarse aggregate will be considered as 
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unsound if any of the particles in a representative sample of that class of particle are 
disintegrated, or more than 20 per cent of such particles are split when subjected to 
5 alternations of the A.A.S.H.O. ''Method of Test for Soundness of Coarse Aggregate 
(Sodium Sulphate Soundness Test)'' Tentative Method T-9; or when subjected to 16 
alternations of the Freezing and Thawing Test described in the A.S.T.M. ''Standard 
Specifications for Drain Tile'' Designation C4-24. In the case of deposits from which 
material has been used in concrete for 10 years or more the behavior of the material 
in such concrete will be considered in the interpretation of the results of soundness 
tests. 

(b) Maximum Permissible Amounts of Objectionable I~aterials. The percentage 
of objectionable substances shall not exceed the following maximum limits: 

Per Cent 
Silt and Clay ...................................... ·········································-··························· 1.5 
Shale ···············································-··················-··--·················································· 0.8 
Total of shale, unsound chert, and other kinds of materials whose dis-

integration is accompanied by an increase in volume which may cause 
the spalling of concrete or mortar in which they are contained................ 2.0 

Clay lumps ................................................................................................................ 0.5 
Coal ···-··-·············--·-·················--······-···············-·······---····--·-·······--····-······-··········-·······-- 0.5 
Stick:s ( wet weight) --···········-··-···--·······-·······-··········-··-··················-·····················-·· 0.1 
Organic n1atter ( other than coal and sticks) .................................................... 0.0 

Coarse ag·gregate shall not contain a combined total of more than 5 per cent of the 
objectionable particles listed above plus any unsound particles not listed above plus 
particles having more than one-fourth their surface covered with a coating of shale 
or clay ,vhich is not dissolved when the aggregate is immersed in water for two 
minutes. 

Gravel shall not have a percentage of wear in excess of 20 when tested in accord
ance with the A.A.S.H.O. ''Method of Test for Abrasion of Gravel'' Tentative Method 
T-4, Grading B. 

(c) Sieve Analysis. When tested by means of laboratory sieves, the coarse ag
gregate shall meet the followino- requirements except that for use in reinforced con
crete masonry construction the 

O 
coarse aggregate shall all pass a 1 ½ inch sieve re

gardless of the mix used. For Class C Concrete, the coarse aggregate shall all pass 
¾" sieve and not less than 50% shall pass tl1e %" sieve. 

For the proportions specified for the various mixes see Paragraphs 2303.11 and 
2402.02. 

(1) For use in Mix No. 1, 2, 3 or 4. 
Per Cent 

Passing a 21/4 inch sieve ........................................ 100 , -
Passing a 1 ½ inch sieve ........................................ 95 to 100 
Passing a ¾ inch sieve ···-·-········-·························-· 40 to 70 
Passing a ~~ inch sieve ·-·····································-··· 10 to 30 
Passing a No. 4 sieve ···································-·······-·-· 0 to 5 

(2) For use in Mix No. 2, 3 or 4. 

Per Cent 
Passing a 2½ inch sieve ........................................ 100 
Passing a 1 ½ inch sieve ........................................ 80 to 100 
Passing a ¾ inch sieve ............................................ 30 to 80 
Passing a 3/s inch sieve ···································-······· 10 to 40 
Passing a No. 4 sieve ···························-··················· 0 to 5 

101 



(3) For use in Mix No. 3 or 4. 
Per Cent 

Passing a 2½ inch sieve ........................................ 100 
Passing a 1 ½ inch sieve ........................................ 70 to 100 
Passing a ¾ inch sieve ···············-··················-········ 20 to 90 
Passing a 3/8 inch sieve ···························-··············· 5 to 50 
Passing a No. 4 sieve ................................................ 0 to 5 

(d) Classes of Coarse Aggregate for Concrete. Coarse aggregate for concrete 
shall conform to one of the following classes as specified in the contract: 

Class I. Class I coarse aggregate shall consist of clean, sound, crushed trap rock, 
quartzite or granite. This class of aggregate shall contain at least 85 per cent of rock 
crushed from ledges having a percentage of wear of 5 or less. 

Class II. Class II coarse aggregate shall consist of gravel pebbles or crushed lime
stone. Crushed limestone shall consiRt of stone of which not less than 95 per cent 
shall be crushed from ledges having a percentage of wear of 8 or less. Grav~l shall 
not have a percentage of wear greater than 20 when tested in accordance with the 
A.A.S.H.O. ''Method of Test for Abrasion of Gravel'', Tentative ~:fethod T-4, Grad
ing B. 

Mixtures of crushed stone and gravel pebbles may be used if approved by the En
gineer provided the composition of the mixture is uniform and the sieve analysis of 
the crushed stone and gravel, after being combined, meets the required grading for 
coarse aggregate. 

Class III. Class III aggregate shall consist of gravel pebbles combined with fine 
aggregate in the form of pit-run or unscreened gravel, or any combination of such 
unscreened gravel with Class I or Class II coarse aggregate. The proposed source 
of supply and methods of preparing and handling of unscreened gravel must be 
definitely approved by the Engineer before any material is delivered. Pit-run or 
unscreened gravel to be used in combination with Class I or Class II coarse aggregate 
shall contain not less than 60 per cent of particles that will pass a No. 4 sieve. Pit
run or unscr eened gravel to be used without the addition of coarse aggregate shall 
contain not less than 45 per cent of particles that will pass a No. 4 sieve. The per
centage of sand in the pit-run or unscreened gravel to be used at any single propor
tioning plant set-up shall not ,1ary more than 5 per cent from the average agreed to 
by the Contractor in secl1ring the approval of the Engineer for the use of such ma
terial. That portion of the unscreened gravel passing a No. 4 sieve shall con£ orm 
to the r equirements for fine aggregate. That portion retained on a No. 4 sieve shall 
conform in all respects to the r eql1irements for Class II coarse aggregate with the 
following exception. When unscreened gravel is used in combination with Class I 
or Class II coarse aggregate, that portion of the mixture retained on a No. 4 sieve 
shall comply with the r equirements of Paragraph 4105.01 ( c). 

Class V. Class ,r aggregate shall consist of a mixture of fine and coarse aggregates 
of the following composition and having such characteristics that the mixture pre
scribed in Paragraph 2303.11 (b) will be sufficiently plastic for use in pavements: 

Per Cent 
P assing a 1 ½ inch sieve ........................................ 100 
Passing a No. 4 sieve ................................. ........... 80 to 92 
Passing a No. 8 sieve ............................................ 60 to 75 
Passing a No. 30 sieve ............................................ 25 to 35 

That portion of the combined aggregate passing a No. 4 sieve shall in other r espects 
comply with the specifications for fine aggregate, and that part retained on the same 
sieve shall in other respects comply with tl1e specifications for Class II coarse ag
gregate. 
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4105.02 RUBBLE AND CYCLOPEAN AGGREGATE. ''One man stones'' (i.e. 
stones not larger than one man can readily lift) to be used in rubble or cyclopean 
masonry and as bond or dowel stones in construction joints shall consist of angular 
fragments of tough, dense and sound rocl{ having a percentage of wear of not more 
than 8. They shall be free from seams or other structural defects and from surface 
coatings of any character. The stone shall comply with the requirements of the 
soundness test specified in Paragraph 4105.01 (a). 

4105.03 COARSE AGGREGATE FOR BITUMINOUS MAT FLOORS. Pea gravel 
or stone chips used in bituminous mats on bridge floors shall consist of clean, hard 
particles. The material shall comply with the requirements of the soundness test 
specified in Paragraph 4105.01 (a). The particles shall be of such size that at least 
95% will pass a ½ inch sieve, not more than 15% will pass a No. 4 sieve, and not 
more than 5% will pass a No. 8 sieve. The amount of objectionable particles shall 
conform to the requirements of Paragraph 4105.01 (b). 

4105.04 MATERIAL FOR GRAVEL SURFACING. When delivered on the road, 
the material for gravel surfacing shall be a uniform mixture of coarse and fine par
ticles of gravel or crushed stone. Material of separated sizes shall be loaded in not 
less than five layers which shall be so arranged that a uniform gradation will be pro
duced with any system of unloading. When subjected to the soundness test specified 
in Paragraph 4105.01 (a) only those particles showing disintegration will be con
sidered unsound. Splitting or slight spalling will not be considered objectionable. 
The material shall comply with the requirements for one of the following classes of 
material as specified in the contract: 

(a) Class A Gravel. 
Per Cent 

Maximum of mudballs, sticks, clay, silt and unsound particles ........ 5 
Passing a one inch square or 1 ¼ inch round opening ........................ 100 
Passing a % inch sieve ···········-······························································· 30 to 65 
Passing a No. 8 sieve ···············································-··-······-··············-···· 15 to 35 

Class A Gravel shall have a percentage of wear not greater than 25 when tested 
in accordance with the A.A.S.H.O. ''Method of Test for Abrasion of Gravel'', Ten
tative iiethod T-4, Grading C. 

(b) Class B Gravel. 
Per Cent 

Maximum of mudballs, sticks. clay, silt and unsound particles ........ 8 
Passing a 1 inch square or a 1 ¼ inch round opening ·······-··-··········· 100 
Passing a No. 4 sieve ···················································-············-············· 50 to 75 
Passing a No. 8 sieve ................................................................................ 25 to 50 

Class C Gravel. 
Per Cent 

(c) 

Maximum of mudballs, sticks, clay, silt and unsound particles ........ 12 
Passing a 1 inch square or a 1¼ inch round opening ·······-······-······· 100 
Passing a No. 8 sieve ................................................................................ 35 to 65 

(d) Class A Crushed Stone. Class A crushed stone shall consist of stone at least 
85 per cent of which shall be crushed from ledges having a percentage of wear of 8 
or less. When samples of the crushed product are tested in accordance with the 
A.A.S.H.0. ''~1ethod of Test for Abrasion of Gravel'' Tentative Method T-4, Grad
ing C, the percentage of wear shall not exceed 30. 

Per Cent 
Maximum of clay balls ............................................................................ 5 
Maximum of clay balls and unsound stone ···············-··························· 20 
P assing a 1 inch square or a 1¼ inch round opening ........................ 100 
Passing a No. 8 sieve ···········································-··································· 10 to 20 
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(e) Class B Crushed Stone. Class B crushed stone shall consist of stone at least 
85 per cent of which shall be crushed from ledges having a percentage of wear of 12 
or less. When samples of the crushed product are tested in accordance with the 
A.A.S.H.O. ''Method of Test for Abrasion of Gravel'' Tentative Method T-4, Grad
ing C, the percentage of wear shall not exceed 45. 

Per Cent 
Maximum of clay balls --------------------------------------------------------·······-·······-- 8 
Maximum of clay balls and unsound stone ·····--·····-···----·--·---------------- 20 
Passing a 1 inch square or a 1 ¼ inch round opening -----·-····-·-·--··---- 100 
Passing a No. 8 sieve -------------······--·--·--·--······-·-·····-----·-···--·-····----------------- 5 to 30 

4105.05 STONE FOR RIPRAP. Stone for riprap shall be sound, durable rock. 
The stones shall be as nearly rectangular as practical, and shall have one dimension 
as near 12 inches as practical. Individual stones shall weigh not less than 50 pounds 
and not more than 150 pounds. At least 75 per cent of the individual stones shall 
weigh more than 100 pounds. 

The stone, when Sl1bjected to the soundness test specified in Paragraph 4105.01 (a), 
shall show no disintegration and not more than 10% of the particles shall split or 
show slight spalling. Whenever possible, the results of this test shall be corroborated 
by inRpection of ledges of the stone which have been exposed to the weather. 

Section 4106. Bituminous Materials. 
4106.01 BITUMINOUS MATERIALS FOR WEARING SURFACES FOR 

BRIDGE FLOORS. 

(a) First Coat Tar. The first or prime eoat for tar bitu1ninous wearing surfaces 
{ cold application) on concrete or wood bridge floors shall conf orn1 to the require
ments of the A.S.T.].1. ''Standard Specification for High Carbon Tar for Surface 
Treatment, Cold Application'' Designation D104-30. The specific viscosity shall be 
8 to 13. 

1Ieast1rement shall be based on the volume of material at temperature of 60°F. 

(b) Second Coat Tar. The second coat for tar bituminous wearing surfaces (hot 
application) on concrete or wood bridge floors shall be a homogeneous refined tar, 
free from ,vater and conforming to the requirements of the A.S.T.:&f. ''Standard Speci
fications for High Carbon Tar for Surface Treatment, Hot Application'' Designation 
D108-30. 

i:feasurement shall be based on the volume of material at temperature of 60°F. 

(c) Asphalt. The asphalt for bituminous wearing surfaces on concrete or wood 
bridge floors shall be an asphaltic cement conforming to the requirements of the 
A.A.S.H.O. ''Tentative Standard SpecifiC'ations for Asphalt Ce111ent,'' Specification 
1YI21 or M23 Penetration 85-100. 

4106.02 BITUMINOUS MATERIALS FOR REPAIR OF CONCRETE PAVE
MENT. 

(.a) Tar. Tar for the repair of concrete pavement and for filling joints and cracks 
except poured expansion joints, in concrete paven1ent, shall be homogeneous and free 
from water and shall conform to the following detailed requirements: 

104 



1 
2 
3 

4 

5 
6 
7 

Detailed Requirements 

Specific Gravity 
Float test at 50° C. (122° F .) 
Total distillate by weight: 

To li0° C. (338° F.) 
To 270° C. (518° F.) 
To 300° C. (572° F.) 

Softening Point of Residue 
( Ring and Ball Method) 

Specific Gravity of Distillate 
Total Bitumen 
Inorganic matter (A.sh) 

Minimum 

1.200 
90 sec. 

1.03 
78% 

Maximum 

1.260 
120 sec. 

1.0% 
12.0% 
20.0% 

60.0° C. 

92% 
0.5% 

Measurement shall be based on the volume of material at ten1perature of 60°F. 

(b) Asphalt. Asphalt for the repair of concrete pavement and for filling joints 
and craclrs except poured expansion joints, in concrete pavement, shall be homoge
neol1S and free from water and shall conform to the following detailed requirements: 

Fluxed Natural Petroleum 
Detailed Requirements Asphalt Asphalt 

Min. Max. I Min. Max. 

1 Specific Gravity @ 77° F. 1.15 1.24 1.00 1.10 
2 Softening point 104° F. 118° F. 100° F. 120° F . 
3 Penetration @ 77° F., 100 g., 5 sec. 85 100 100 120 
4 Penetration @ 32° F., 200 g., 1 min. 20 35 
5 Loss on heating 50 g., 5 hr., 325° F. 2.0% 0.5% 
6 Flash point, open cup 350 450 
7 Inorganic matter naturally present 15% 23% 0.5% 
8 Total bitumen 70% 80% 99.5% 
9 Bitumen soluble in carbon tetra.chloride 99% 99.0% 

10 Ductility @ 77° F. 50 em. 50 em. 
11 Penetration of residue from No. 5 @ 60% of 70% of 

77° F., 100 g., 5 sec. original original 

4106.03 OUT-BACK ASPHALT. Cut-back: asphalt shall be composed of solid 
asphalt dissolved in a volatile petroleum distillate. It shall meet the following re
quiren1ents for the grade specified: 

Light Medium Heavy 
Grade Designation 

Min Max .. Min. MaL Min. Max. 

1 It shall be homogeneous in char-
actor and f ree from water. 

2 Fla.sh point 80°F. 80°F. 80°F. 
3 Viscosity, Saybolt Furol: 

25° C 160 320 
See. Sec. 

50° C 200 400 6CO 800 
Sec. See. See. See. 

4 Distillation, by volume : 
Total to 225° C. ( 437° F.) 10% 10% 10% 
Total to 315.5° C. (600° F.) 30% 20% 15% 
Total to 360° C. (680° F .) 40% 35% 30% 

5 Tests on residue : 
a. Penetration, 25° C, 100 g., 5 sec. 80 110 70 110 60 110 
b. Ductility, 25° C. 60 60 60 
e. Total bitumen soluble in 

carbon disulfide 99.0% 99.0% 99.0% 

4106.04 BITUMINOUS PREMOULDED EXPANSION JOINT. Bituminous pre
mouldrd expansion joint shall conform to the requirements of the A.A.S.H.0. ''Ten
tative Standard Specifications for Premoulded Expansion Joints,'' Specification M-33. 
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4106.05 ASPHALT FOR POURED EXPANSION JOINTS OR CENTER STRIP 
AND FOR FILLER FOR BLOCK PAVEMENTS. The asphalt shall comply with the 
requirements of the A.A.S.H.O. ''Tentative Standard Specification for Asphalt Filler 
Type B,'' Specification 1-I-19. 

4106.06 ASPHALT FOR WATERPROOFING. Waterproofing asphalt shall be 
the product of the distillation and refining of crude asphaltic petrolel1m. It shall be 
free from coal tar pitch or any of its derivatives, and shall conform to the following 
requirements : 

(a) Asphalt cement shall conform to the requirements of the ... \..S.T.M. ''Standard 
Specifications for Asphalt for Use in Da1np-Proofing and Water-Proofing Above 
Ground Level,'' DesignAtion D144-25. 

(b) Asphalt primer shall conform to the reqt1irements of the A.S.T.1f. ''Standard 
Specifications for Primer for Use ,vith ARphalt in Damp-Proofing and Water-Proofing 
Belo,v and Above Ground Level,'' Designation D41-26. 

4106.07 ASPHALT SATURATED COTTON FABRIC. Aspl1alt saturated cotton 
fabric used for ,vater-proofing shall conform to the requirerr1ents of the A.S.T.M. 
''Standard Specifications for v\Toven Cotton Fabric Saturated with Bituminous Sub
stances for Use in Water-Proofing,'' Designation Dl 73-27. 

4106.08 ASPHALT PLANK FOR WEARING SURF ACES FOR BRIDGE 
FLOORS. This specification refers to that commodity con1posed of a homogeneou~ 
mixture of various proportions of asphalt, mineral aggregates and rertain finely
divided fibrous materials, and formed either by molding or extruding into board or 
plank-shaped pieces of regular dimensions for use as a wearing surface upon bridge 
or other floors subjected to the action of vehict1lar traffic. 

The fibrous materials shall be of one of tl1e following group: cotton fiber, felting 
materials, or other approved finely divided fibrot1s material free from coarse splin
ters, pieces of metal, wood, leather, paper or sawdust. 

(a) General Appearance. The plank shall be straight, uniform in cross section, 
free from cracks, holes, fissures or other defects of form, and the ends of each piece 
shall be perpendicular to both the sides and edges. 

(b) Cross section. The plan!{ shall be of rectangular cross section. 

(c) Dimensions. The dimension for the thicl{ness, width and length of the plank 
shall he as shown on the plans. Variations from these dimensions as measured upon 
individual planl{ shall be within the values shown below: 

Thic]{ness ............................ plus or minus 1/16 in. 
Width .................................. plt1s or minus 1/8 in. 
Length ···························---- plus or minus 1/4 in. 

(d) Absorption. The increase in weight of a sample of planl{ when immersed in 
water at a temperature of 77°F. for a period of 24 hours, shall not exceed 1½ per cent 
of the original weight of the specimen. 

The sample used for the absorption test shall be 2 inches in width, 6 inches in length 
and of the full thicl{ness of the planl{. The specimens shall be cut from the body of 
the planl{ so as to provide that freshly cut surfaces form the sides of the specimen. 

(e) Hardness. The hardness of the planl{ shall be determined by n1eans of a pene
tromcter in which the pin in contact ,vith the planl{ during the test is a right cylinder 
% inch in diameter for a distance of at least 1½ inches. The specin1en shall be l{ept 
submerged in ,vater n1ajntained at the temperature specified for the test for a time 
sufficient to insure that the specimen has attained this ten1perature throughout. 

Tl1e test shall be made with the specimen submerged in water at tl1e ten1peratures 
indicated in the table below, and supported on a smooth solid support not less than 
2 inches in dian1eter. The length of the period of application of load shall be 60 
seconds in each case. The tests shall be performed upon san1ples at least 6 inches in 
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length and of the full width of the planlt. Application of test shall be at points 1½ 
inches, or more, fro111 the edge of the sample. ,,rhen tested in the manner just de
scribed, the hardn()SS of the planlt shall meet the following requirements: 

• Load in Penetration in 
Temperature P ounds Inches 

115°F. 50 Not more than 0.25 
77°F. 200 Not more than 0.25 
39°F. 1000 Not less than 0.10 

(f) Brittleness. The test for brittleness shall be performed in a manner similar 
to that for the hardness, with the changes in the size and shape of the pin and the 
manner of loading as described in detail belo,v. 

The pin t1sed for the brittleness tests shal l be a right cylinder lfs inch in diameter 
for a distance of 1/.1: inch, from which section it shall be uniformly tapered to a di
ameter of¼ inch at a distance of 1½ inches from the beginning of the tapered sec
tion. The load required to force the pin into the planlr shall be applied in a uniform 
manner at the rate of 2 inches per minute until the point of the pin has penetrated 
to the plane of the supported st1rface of the specimen. The specimen shall be sup
ported 011 a smooth solid support not Jess than 2 inches in diameter and having a hole 
½ inch in dian1eter directly t1nder the point of application of the pin. In this test, 
the behavior of the plank: sl1all be that indicating an equal or less degree of disturb
ance than tl1at described in the following statement: 

(1) When Tested at 77°F.: No visible craclring or crumbling of the plank. 

(2) When Tested at 39°F.: 

a. The total length of crack de,1eloping either at the upper or lower surface of 
the specimen shall not exceed 3 inches, that is, twice the distance of the point of 
application of the test from the Pdge of the specimen. 

b. v,rhen the test is applied at the corner positions on the specimens, the crack 
if produced shall develop in but one direction and be confined to a maximum length 
of 3 inches. 

Section 4107. Corrugated Metal Culvert Pipe. 
4107.01 GENERAL. Corrt1gated metal culvert pipe shall be fabricated from cor

rugated galvanized sheets. The pipe shall be of the full circle riveted type with lap 
joint construction. 

When so specified in the contract, the pipe shall be perforated. 
The pipe shall conforn1 to the following detailed requirements. 

4107.02 BASE METAL. The base metal from ,vhicl1 corrugated metal pipe cul
verts are fabriraied shall be made b3r the Open Hearth process. 

The base metal in the finished sheets shall conform to the chemical requirements 
for one of the f ollo"·ing h:inds: 
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Chemical composition by ladle analysis (Position of base 
metals does not indicate preference) 

Kind of Base Metal Tolerance 
by check 

Copper Copper analysis 
Bearing molyb• of 

Pure Pure Copper denum Copper :flinished 
Elements Iron Iron Iron • steel sheets iron 

Carbon, max. per cent ···-··- ····-· 
Manganese, max. per cent --·---· 
PhosphonlS, max. per cent ···-··· .015 .015 .015 .015 
Sulphur, max. per cent ···-······-· .040 .040 .040 .040 .050 .010 
Silicon, max. per cent ·······-··--
Copper, min. per cent ···-··-······· .20 .20 .40 .20 .02 
Molybdenum, min. per cent ···-· .05 
Sum of first 5 elements, max 

per cent ·······-··-·········· ······-· .10 .25 .25 .70 .04 
Sum of first 6 elements, max. 

per cent ·······-··············-······· .10 .04 

4107.03 SPELTER COATING. The base metal sheets shall be galvanized on both 
sides by the Hot Dip process after which these sheets shall be sheared to proper sizes. 
Sheets perforated for drainage shall be galvanized after drainage perforations have 
been punched. A uniform coating of Prime Western spelter or eql1al shall be applied 
at the rate of not less than 2 ounces per square foot of metal. The average spelter 
coating as determined from tests of samples shall show not less than 2 ounces per 
square foot of metal, and no one sample shall show less than 1.8 ounces of spelter 
per square foot of metal. Sheets shall be free from blister spots, holes or other im
perfections in the galvanizing after corrugating. 

4107.04 WEIGHT TOLERANCE FOR UNFABRICATED SHEETS. The theo
retical weights per square foot of culvert sheets are as follows: 

Gauge 

8 
10 
12 
14 
16 

Weight per Square Foot-Pounds 

7.031 
5.i81 
4.531 
3.281 
2.656 

The average weight of culvert sheets as detern1ined by weighing the sheets of one 
gauge and size of sheet in any shipment, shall not be less than the following percent
age of the theoretical weight listed above, for that size and gauge : 

Lots size 

6000 lb. or over 
300 lb. to 6000 lb. 
Individual Sheets 

Percentage of 
Theoretical 

95 
93 
90 

4107.05 ACCEPTED BRANDS. No proposal will be considered or metal accepted 
under these specifications until the sheet manl1facturer's certified analysis and form 
of brand for identification of sheets have been accepted by the Comn1ission. The 
brall:d of metal to be supplied shall be specified in the proposal. 
. M1sbrandin~ ?r other misrepresentation or non-uniformity of product will be con

sidered a suff1c1ent reason to diRcontinue the acceptance of any brand of metal by 
the Commission. The notice of the discontinuance of approval of any brand sent to 
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the sheet manufacturer will be considered to be notice to any culvert company supply
ing that particular brand. 

Only one brand will be approved for each kind of base metal furnished by any one 
manufacturer of the sheets. A photograph or a f aesimile of each brand showing all 
the items specified in Paragraph 4107.07 shall be filed with the Commission on sheets 
81/z in. X 11 in. 

4107.06 SHEET MANUFACTURER'S CERTIFIED ANALYSIS. The manufac
turer of each brand of metal submitted for acceptance under these specifications shall 
file with the Co1nmission a certificate setting forth the name of brand of metal to be 
furnished and a typical analysis showing the percentage of each of the 5 chemical 
elements specified in Paragraph 4107.02. The certificate shall be on the form fur
nished by the Commission and shall be certified by a person having legal authority 
to bind the company by his acts. 

4107.07 IDENTIFICATION. The metal shall be identified by a stamp on each 
section of the culvert showing: 

(a) Name of sheet manufacturer. 
(b) Name of brand. 
( c) Gauge of metal. 
( d) Identification symbols showing heat number. 
( e) Weight of spelter coating in ounces for square foot of metal. 
The identification brand shall be placed on the sheets by the manufacturers of the 

sheets in such a way ·that when rolled into culverts such identification shall appear 
on the ol1tside of each section of pipe. The exact arrangement of the stamping show
ing all the above required identification data shall be subject to the approval of the 
Commission. Illegible branding will be cause for rejection of the material. 

4107.08 PERFORATED PIPE. Perforated pipe shall be made by punching sheets 
to be used in fabrication of pipe. The perforations shall be approximately ¼ inch 
in diameter after galvanizing. They shall be punched in transverse rows 1½ inches 
(cc) and so spaced in each ro,v that the perforations come in the inside ridges in all 
but the end corrugation when fabricated into pipe. The number of longitudinal rows 
of perforations in the finished pipe shall conform to the following table: 

Diameter 
of Pipe 

8 
10 
12 
15 
18 
24 
30 

Number of Rows of 
Holes 

8 
8 

10 
10 
15 
20 
20 

4107.09 DIMENSIONS AND WEIGHTS. The lengths of sheets, widths of longi
tudinal laps and gauge of the ~ncoated metal (U. S. _Stan~ard Gaug~) shall not _be 
less than specified in the following table. The d1mens1on~ gr~en for diameter of -pipe 
are nominal. No individual culvert inspected after fabr1cat1on shall have a weight 
more than 5 per cent below the n1inimum specified. Circumferential joints shall lap 
at least three-fourths of one full corrugation. 
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Min. Width 
Min. Wt. per Lin. Ft. of of Separate 

Nominal Length of Sheet Finished Culvert Ex- Coupling 

Diam. Width of before Forming Min. Gauge U.S.S.G. elusive of End Bands 

Inches Lap-Inches Inches Uncoated Metal Finish-Pounds Inches 

8 1.5 28.5 16 7.3 7.0 

10 1.5 35.0 16 9.0 7.0 

12 1.5 41.0 16 10.5 7.0 

15 1.5 50.5 16 12.9 7.0 
18 1.5 60.0 16 15.3 7.0 

24 2.0 80.0 14 25.2 12.0 

30 2.0 98.0 14 30.9 12.0 
36 2.0 117.0 12 51.0 12.0 
42 3.0 *137.0 12 59.5 12.0 

-
48 3.0 *156.0 12 68.0 12.0 
54 3.0 (1-80.0 12 77.8 24.0 

(1-98.0 
60 3.0 2-98.0 10 108.9 24.0 
72 3.0 2-117.0 10 130.4 24.0 
84 3.0 2-137.0 8 185.2 24.0 

*NOTE: Two sheets may be used by allowing sufficient total sheet lengths to provide for an additional standard lap. 

4107.10 NET LENGTH OF FINISHED CULVERT PIPE. The length of culvert 
specified shall be the net length of the finished cltlvert not incl11ding any materials 
used to procure an end finish on the pipe. The average deficiency in length of any 
shipment of pipe shall not be greater than one per cent. 

4107.11 LENGTH OF SECTIONS. All pipe shall be furnished in the lengths 
ordered with the following exceptions: In carload shipments, pipe for culverts more 
than 26 feet in length may be furnished in sections not less than 12 feet in length; 
in less than carload shipments, pipe for culverts longer than the lengths given in the 
following table may be furni shed in the minirnum number of sections which will pro
duce the total lengths ordered without exceeding the section lengths given in the 
table. 

N omina.l Diameter 
of Pipe 

(8 in. to 
18 in. incl.) 
24 inches 
30 inches 
36 inches 
42 inches 

:Maximum Length of Section for 
L. C. L. Shipment 

22 feet 
20 feet 
18 feet 
16 feet 
12 feet 

Suitable coupling bands shall be furnished for pipe shipped in 2 or more sections, 
which coupling bands will be paid for in accordance with the provisions of Paragraph 
2421.06. 

4107.12 CORRUGATIONS. All corrugations shall be not less than 2¼ nor more 
than 2¾ inches (cc). The corrugations shall have a depth of not less than ½ inch. 

4107.13 RIVETS AND RIVETING. ~t\..ll rivets shall be of the same material as 
the base metal specified for the corrugated n1etal sheets or of other metal approved 
by the Commission. They shall be thoroughly galvanized or sherardized. Rivets 
shall have the following dian1eters: 

Gauge of 
Metal 

16 
14 
12 
10 

8 
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Diameter of Rivet 
Inches 

5/16 
5/16 
3/8 
3/8 
3/8 



All rivets shall be driven cold in such a manner that the plates shall be drawn tight
ly together through the width of the seam. No rivet shall be closer to the edge of 
the metal than twice its diameter. ...l\.11 rivets shall have neat, workmanlike and full 
hemispherical heads or other form approved by the Commission; shall be driven 
without bending; and must completely fill the hole. Longitudinal seams shall be 
riveted with one rivet in each full corrugation. Longitudinal seams in 42-inch and 
larger pipe shall be double riveted. Circumferential shop-riveted seams shall have 
a maximum rivet spacing of 6 inches, and shall lap at least three-fourths of one fulJ 
corrugation, except that 6 rivets ,vill be sufficient in 12-inch pipe. 

4107.14 END FINISH. When so ordered by the Engineer, the inlet and outlet 
ends of pipe shall be reinforced in a manner approved by the Co1nmission. The metal 
itself may be rolled bacl{ in a cireular roll, or the ends may be reinforced by means 
of a metal band. If a band is used, it snall be riveted to the pipe at intervals of 10 
inches or less. This band shall be of galvanized metal equivalent in cross-section to 
3/s inch by one inch for 16-gauge metal, and 3/8 inch by 11;2 inch for 14-gauge and 
heavier. 

4107.15 COUPLING BANDS. Unless the pipe sections are connected by riveted 
joints, all field joints shall be made ,vith separate bands of corrugated material or 
with semi-circular bands ,vhich are securely riveted with at least one circumferential 
seam to each section of pipe. 

Separate bands shall be made of the same material and gauge as the pipe. Semi4 

circular bands shall be made of same material and may be two-guge lighter than the 
metal of the pipe, but shall not be less than 16 gauge. 

Semi-circular bands shall not be less than 7 inches in width for sizes 30 inch and 
smaller, and 12 inches in width for sizes 36 inches and larger. 

All bands Rhall be so constructed as to lap an equal portion and not less than one 
full corrugation of the pipe section to be connected ,vith the space between ends less 
than ½ the width of corrugations. 

Semi-circ11lar bands shall be connected at the ends by angles having minimum di 4 

mensions 1½" x l½" x ¼" and of length equal to the full width of the band. These 
angles shall be riveted to the band with not less than one rivet in the crest of each 
corrugation. The angles shall be coated with spelter by the hot dip process after 
shearing to length and punching. 

Separate bands may be connected by angles specified above or by other connections 
approved by the Engineer. When rivets attaching the connecting angles or lugs are 
driven by a press, they shall be so placed that the head of. riyet is against the cor
rugated sheet metal. Each connection on separate or sem1-c1rcular bands shall be 
fastened with galvanized bolts ½ inch in diameter as follows: 

7 inch band at least 2 bolts; the 12 inch band at least 3 bolts, and the 24 inch 
band at least 5 bolts. 

4107.16 WORKMANSHIP. It is the essence of these specifications that in addi
tion to compliance with the details of construction, ihe completed pipe shall show 
careful :finished worl<manship in all particulars. The pipe shall be free from all the 
fallowing defects: 

1. Uneven laps. 
2. Eliptical shaping. 
3. Variations from straight center line. 
4. Ragged or diagonal sheared edges. 
5. Loose, unevenly lined or spaced rivets. 
6. Poorly formed rivet heads. 
7. Illegible brands. 
8. IJack of rigidity. 
9. Bruised, scaled or brol<en spelter coating. 

10. Dents or bends in the metal itself. 
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4107.17 INSPECTION. All materials, processes of manufacture and :finished pipe 
shall be subject to inspection by the Engineer. The Engineer or his representative 
shall have free access to the mill or shop for inspection purposes, and every facility 
shall be extended to him for this purpose. 

Inspection of metal sheets for culverts will be made before tl1e culverts are fabri
cated provided the fabricator has given the Engineer due notice that such inspection 
is desired on any given shipment of cl1lverts. Such notice shall provide a reasonable 
length of time for the Engineer to arrange for such inspection. 

In case such notice has not been given, the metal may be inRpected in the :field. The 
fabrication of culverts may be inspected in the fabricating shop or in the field as the 
Engineer n1ay elect. 

4107.18 SAMPLING. • 

(a) Sampling of Unfabricated Sheets·. One strip of metal at least 6 inches wide 
shall be cut from the edge or the end of one sheet from each 500 sheets or fraction 
thereof of each gauge and heat number. From each of these strips 3 san1ples each 
2¼ in. x 2¼ in., or of equivalent area, shall be cl1t from near the newly sheared edge 
of this strip. These 3 samples shall be used for the determination of the weight of 
spelter coating and analysis of the base metal. 

If any sheet fails to meet the reql1irements, a retest shall be made upon check 
samples tak:en from 2 other sheets of the same lot in accordance ,vith the procedure 
given below. Both of these sheets shall meet the requirements of the specifications. 

A 2~/2 inch strip shall be cut transversely or diagonally across the middle of the 
sheet with its ends approximately one inch from each edge. Three samples 2¾ in. 
x 21/,1 in., or of equivalent area, shall be acC'urately cut from the middle and the 2 ends 
of this strip. Samples shall be cleaned with gasoline or benzol, then with alcohol and 
dried before proceeding with the test. 

Sheets from which checl{ samples are tal{en will be paid for by the state in case 
the check test indicates that the material is acceptable; sheets from which check 
samples are taken ,vill not be paid for by the state if the chec]{ test indicates that the 
material is not acceptable. 

(b) Sampling of Finished Pipe. At least one sample from which may be prepared 
a specimen 2¾ in. x 2~4 in., no part of which is less than 2 inches from the edge of 
the sheet from which the sample is tal{en, shall be cut from each 10 culverts of each 
gauge of metal in the shipment. Not less than 3 samples shall represent the culverts 
of any one gauge of metal in any shipmPnt. The above mentioned specimens shall 
be l1sed for the determination of the weight of spelter coating and the analysis of 
the base metal. 

4107.19 METHODS OF TEST. 
(a) Weight of Spelter Coating. Tests for the weight of spelter coating shall 

be made in accordance ,vith the requirements of the standard method ''Hydrochloric 
Acid-Antimony Chloride ~1:ethod,'' Tentative Method T-65 ''Methods of Determining 
vVeight of Coating on Zinc-Coated Articles,'' of the American Association of State 
Highway Officials. 

(b) Analysis of Base Metal. Analysis of base metal shall be conducted in accord
ance with the '':i\fethod of Test and Inspection of Corrugated Metal Culvert'' adopted 
by the American Association of State Highway Officials. 

(c) Weight of Metal. Tests for compliance with the weight requirements of these 
specifications shall be conducted as follows: 

In the case of the inspection of unfabricated sheets, 10 sheets tal{en at random fron1 
each 250 sheets of each lot of the same size, gauge and heat number shall be weighed 
separately. If the weight of these sheets does not indicate that the lot complies with 
the reql1irements of Paragraph 4107.04 the weight of the entire lot shall be determined. 
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In ·the case of the inRpection of :finished pipe, at least 2 pipe of each diameter in a 
single shipment shall be ,veighed separately. 

Section 4107-A. Bituminous Coated Corrugated Metal Culvert Pipe. 
4107-A.01 GENERAL. Bituminous Coated Corrugated Metal Culvert Pipe shall 

conform to the requirements of Section 4107 and to the follo,ving additional require
ments: 

In addition to the spelter coating specified in Paragraph 4107.03, an additional 
protective coating of bituminous material shall be applied to the pipe. The bitumi
nous coating shall cover at least 16 per cent of the inside st1rf ace of the pipe and shall 
be continuous and of uniform width. If the entire inside st1rface of the pipe is not 
c?ated, the center line of the coated portion shall conform to a single element of the 
pipe. 

The bituminous n1aterial shall be applied in such a manner that a smooth surface 
shall be formed in the lower 16 per cent of the circumference of the pipe, :filling the 
corrugations and having a thicl{ness of not less than 1/4 inch above the crest of the 
corrugations. The bituminous coating shall adhere to the metal tenaciously and shall 
be sufficiently tough and resistant to the effects of temperature and to the effects 
of acids and all{ali to withstand the following tests: 

(a) A steel ball 21,4 inches in diameter and weighing 1.67 pounds shall be 
dropped from a heigl1t of 7½ feet throt1gh a vertical tube 3 inches in diameter, so 
that the ball falls upon the outside crest of a corrugation of a representative sample 
of the coated pipe. This test shall be conducted ,vith the specimen at the tempera
ture of 30° to 40°F. As a result of this test, the bituminous coating shall not spall 
from the metal nor develop cracl{s longer than ½ inch from the point of contact. 

(b) Parallel lines shall be dra,vn on the surface of the bituminous coating along 
the valleys of the corrugations of a representative sample of the pipe. This speci
men shall be placed on end in an oven with the parallel lines in a horizontal posi
tion. The temperature of the specimen shall be maintained at not less than 148°F. 
nor more than 152°F. for a period of 4 hours. At the end of this period the bitumi
nous material shall not be distorted by an amount sufficient to cause any part of 
any line to have moved more than ¼ inch. 

(c) A 25 per cent solution of sulphuric acid or a 25 per cent solution of sodium 
hydroxide, or a saturated salt solution (such as sodium chloride) shall be held on 
the bituminous coated surface of a representative sample of pipe for a period of 
48 hours. As a r esult of this test: the bituminous coating shall not be loosened or 
separated from the metal. 

Section 4108. Concrete Culvert Pipe. 
4108.01 DESCRIPTION. This specification applies to concrete pipe for· use in 

culverts. 

4108.02 CLASSIFICATION. Pipe shall be of t,vo classes: standard reinforced
concrete culvert pipe, and concrete farm entrance culvert pipe. 

4108.03 MATERIALS. The materials used in the construction of concrete culvert 
pipe shall conform to the requirements of Sections 4102, 4103, 4104, and 4112, and 
Paragraph 4105.01 except for the grading of the coarse aggregate. 

4108.04 REINFORCED-CONCRETE PIPE FOR ROADWAY CULVERTS. Re
inforced concrete pipe for road,vay culverts shall comply with the requirements of 
the A. S. T. M. ''Tentative Specifications for Reinforced-Concrete Culvert Pipe,'' 
Designation C76. 

The details as to thicl{ness of shell, form and dimensions of end connections and 
the size and distribution of reinforcement shall comply with standard plans adopted 
by the Commission. 
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4108.05 CONCRETE PIPE FOR FARM ENTRANCE CULVERTS. Concrete 
pipe for farm entrance culverts shall comply with the requiren1ents of Paragraph 
4108.04 except that Sl1ch pipe having diameters 24 inches and less need not be rein
forced and the minimum strength in pounds per lineal foot shall be 1500 times the 
nominal dia1neter in feet when tested by the ''Three Edge Bearing'' method. 

4108.06 LENGTH OF SECTIONS OF CONCRETE CULVERT PIPE. Unless 
otherwise specified on the plans or in the proposal form, the length of sections of re
inforced concrete culvert pipe shall be 6 feet for pipe having a diameter of 24 inches 
or larger. The length of section of no reinforced concrete culvert pipe shall be less 
than 4 feet. 

For farm entrance ct1lvert pipe the length of section shall not be less than the 
diameter, and in no case shall the length be less than 24 inches. 

4108.07 STRENGTH REQUIREMENTS. The strength requirements referred to 
above are as follows: 

Size 
of 

Pipe 
Inches 

15 
18 • 

24 
30 
36 

. 42 

Minimum Strength of Concrete Culvert P ipe in Pounds per 
Foot of Length-'' Three Edge Bearing'' Method. 

Reinforced Concret.e Culvert Pipe for Roadway Culverts 
Concrete Pipe for Farm 

Standard Entrance Culverts 

Cracking Load IDtimate Load IDtimate Load 

1800 2500 1875 
2000 3000 2250 
2200 4000 3000 
2500 5000 3750 
3000 6000 4500 
3500 7000 5250 

Section 4109. Vitrified Clay Culvert Pipe. 
4109.01 GENERAL REQUIREMENTS. Vitrified clay pipe used for roadway 

culverts shall conform to the detailed requirements of the A. S. T. M. ''Standard 
Specifications for Clay Sewer Pipe,'' Designation C13-24, insofar as applicable ex
cept for physical streng·th r equirements. 

Vitrified clay pipe used for farm entrance culverts shall comply with the require
ments of the A. S. T. M. '' Standard Specifications for Drain Tile,'' Designation 
C4-24, except for physical strength requirements and length. For farm entrance 
culvert pipe the length of section shall not be less than the diameter and in no case 
less than 24 inches. 

4109.02 PHYSICAL STRENGTH REQUIREMENTS. Clay pipe used for road
way culverts shall conform to the strength requirements specified in Paragraph 
4108.07 for '' Standard Reinforced Concrete Pipe for Roadway Culverts.'' Clay pipe 
used for farm entrance culverts shall conform to the strength requirements specified 
in Paragraph 4108.07 for '' Concrete Pipe for Farm Entrance Culverts.'' 

Section jllO. Cast Iron Culvert Pipe. 
4110.01 GENERAL REQUIREMENTS. Cast iron pipe used as culverts under 

these specifications shall be made of cast iron of good quality without any admixture 
of cinder iron or other inferior n1etal and shall be remelted in a cupola or air furnace. 
The pipe shall be well manufactured; true to pattern; and free from pouring faults, 
sponginess, crack:s, and blow holes exceeding ¼ inch in diameter. 

4110.02 TYPE AND LENGTH. Cast iron culvert pipe shall be of the full circular 
type, either smooth or of approved corrugated or ribbed type. The sections of pipe 
shall be cast vertically with a minimum length of section of 3 feet. 
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4110.03 PHYSICAL STRENGTH REQUIREMENTS. Each section of cast iron 
pipe furnished under these specifications shall conform to the requirements of Para
graph 4108.07, as to ultin1ate strength and tests required. 

4110.04 MINIMUM WEIGHT. The weight of each section of pipe shall not be 
less than tl1e computed ,veight obtained fro1n the following formula: 

W = ✓ W12 X ~ 
L1 

vVhere W = i1iniml1n1 reql1ired weight in pounds per section. 
vV 1 = Weight of the weak:est section of sin1ilar pipe in a sample conforming 

to the strength requiren1ents. 
L1 = Ultimate load in pounds supported in test by the section referred to 

above. 
L = Required ultimate load in pounds per section. 

4110.05 COATING. Each pipe shall be coated inside and out with coal tar pitch 
varnish. The pipe shall be heated to a temperature of 300°F. immediately before it 
is dipped. It shall ren1ain completely immersed in the bath for a period of 5 minutes. 

Section 4111. Drain Tile and Sewer Pipe. 
4111.01 DRAIN TILE. Drain tile shall comply ,vith the requirements of the A. 

S. T. M. '' Standard Specifications for Drain Tile,'' Designation C4-24. The tile shall 
conform to the strength requirements of Table 1, Section 4, of the foregoing stand
ards for ''Standard Drain Tile'' or ''Extra Quality Drain Tile'' as called for in the 
proposal or contract. 

4111.02 SEWER PIPE. 

(a) Clay sewer pipe shall comply with the requirements of the A. S. T. M. ''Stand
ard Specifications for Clay Se,ver Pipe,'' Designation C13-24. 

(b) Concrete sewer pipe sl1all con1ply ,vith the requirements of the A. S. T. M. 
'' Standard Specifications for Concrete Se"'\\·er Pipe,'' Designation C14-24. 

Section 4112. Steel Reinforcement. 
4112.01 BAR REINFORCEMENT. Steel for reinforcement of concrete shall com

ply ,vith the A. A. S. H. 0. '' Tentative Standarcl Specifications for Billet-Steel Con
crete Reinforcen1ent Barr-:,'' Specification 1\1-31, exc~pt that the Engineer reserves 
tl1e right to inspect the steel after arrival at the site of the work:. Plain bars of struc
tural steel grade only will be accepted. Reinforcing steel shall be free from excessive 
rust, scale, paint or coating of any character that ,vill tend to destroy the bond. 

In order to allow for possible variation in test results due to variation in the speed 
of the testing n1achine, the measurement of cross-sectional area or methods of machine 
operation, a tolerance of 5 per cent in the determination of the tensile strength will 
be allowed. Each specimen tested from a single lot of steel shall come within this 
tolerance. 

4112.02 EXPANDED METAL AND WIRE MESH. Expanded metal used as a 
reinforcement shall be manufactured from material conforming to the requirements 
of the A. A. S. H. 0. '' Tentative Standard Specifications for Billet-Steel Concrete 
Reinforcement Bars,'' Specification M31. Wire mesh used as reinforcement for con
crete shall have rectangular n1eshes. The size and spacing of wires and the weight 
per 100 square feet shall be as shown on the plans. The material used in the manu
facture of wire mesh shall conform to the requirements of Paragraph 4112.03. 

4112.03 COLD DRAWN STEEL WIRE. Cold drawn steel wire used as reinforce-
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n1ent shall conform to the requirements of the A. S. T. M. ''Standard Specifications 
for Cold Drawn Steel Wire for Concrete Reinforcement,'' Designation A82-27. 

Section 4113. Structural, Rivet and Eye Bar Steel. 
4113.01 GENERAL. All structural, rivet and eye bar steel shall conform to the 

requirements of the A. S. T. M. '' Standard Specifications for Structural Steel for 
Bridges,'' Designation A7-29, supplemented by the following paragraphs: 

(a) Character of Fracture. Test specin1ens of structural rivet or eye bar steel 
shall show a fracture of uniform, silky or fine granular structure. of bluish gray or 
dove color, and shall be entirely free from granular, black and brilliant speck:s. 

(b) Defects in Material. Finished rolled material shall be free from cracks, flaws, 
injurious seams, laps, blisters, ragged and imperfect edges and other defects. It 
shall have a smooth, uniform finish and shall be straightened in the mill before ship
ment. 

1faterial shall be free from loose mill scale, scaly rust, and rust pits or other de
fects affecting its strength and durability. 

(c) Physical Requirements of Eye Bars. Full size tests of eye bars shall show 
a yield point of not less than 29,000 pounds per sql1are inch, and an elongation, in
cluding fracture, of not less than 10 per cent in a length of 20 feet measured in the 
body of the bar. 

Section 4114. Miscellaneous Iron and Steel. 
4114.01 STEEL FORGINGS AND PINS. Forgings from which pins, rollers, 

trunions or other forged parts having a diameter or thickness of six inches or more, 
are to be fabricated, shall conform to the requirements of the A. S. T. 1f. Tentative 
Standard Specifications for Carbon Steel Forgings for Locomotives, Designation 
A20-31T. 

All forgings shall be thoroughly annealed prior to being machined to form finished 
parts. 

Pins or rollers having a diameter or thickness less than six inches shall be made 
from Cold Rolled Steel conforming to the A.S.T.M. Standard Specifications for Cold 
Finished Bar Steels and Cold Finished Shafting, Designation A108-30. 

4114.02 STEEL CASTINGS. Steel castings shall conform to the requirements 
of the A. S. T. M. ''Standard Specifications for Steel Castings,'' Designation A27-24, 
Medium Grade, Class B, supplemented by the following paragraphs: 

(a) Annealing. All steel castings shall be thoroughly annealed unless otherwise 
specified. 

(b) Workmanship. Steel castings shall be true to pattern in form and dimen
sion, free from pouring faults, sponginess, crael{s, blow holes and other defects in 
positions affecting their strength and value for the service intended. 

(c) Blow Holes. The :finished casting shall show no blow holes exceeding ½ 
square inch in area or one inch in length, and the total length of cavity cut by a 
straight line laid in any direction shall not exceed one inch in one foot. 

(d) Welding. ~1inor defects which do not impair the strength of castings may 
,vith the approval of the Engineer be ,velded by an approved process. Castings 
which have been welded without the permission of the Eng·ineer or his representative 
shall be rejected. -

(e) Defects. Large castings, if required by the Engineer, shall be suspended and 
hammered all over. No cracl<s, flaws or other defects shall appear after such treat--
1nent. 
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(f) Unfilleted Corners. No sharp unfilleted angles or corners will be allowed. 

4114.03 IRON CASTINGS. Iron castings shall c.onform to the requirements of 
the A. S. T. M. '' Standard Specifications for Gray Iron Castings,'' Designation A48-
29, in addition to the following details. Castings shall be boldly filleted at angles 
and the arrises shall be sharp and perfect. Castings shall be tr11e to pattern in form 
and dimensions, free from pouring faults, sponginess, cracks~ blow holes or other 
defects in positions affecting their strength for the service intended. 

With the approval of the Engineer, minor defects which do not impair the strength 
of castings may be ,velded by an approved process. Castings which have been welded 
,vithout the permission of the Engineer shall be rejected. The frames and grates 
for drainage openings shall be straight and shall fit properly together so that traffic 
will not ca11se them to rattle. Rough spots which prevent suitable fitting may be 
removed by grinding. . 

Section 4115. Paints. 
4115.01 GENERAL REQUIREMENTS. Paint shall consist of pigments of the 

specified composition, ground to the required fineness in linseed oil, to which shall 
be added additional oil, thinnP.r and drier, as may be required in the specifications 
for each kind of paint. 

The fineness of the grinding shall be such that when the pigment extracted from 
a representative sample of the paint is washed with gasoline through a 325-mesh 
sieve until no trace of pign1ent is evidenced in the washings, not more than 3 per cent 
of the total weight of the sample shall be retained on the sieve. 

The paint shall conform in color to the sample furnished by the Commission. The 
brushing consistency shall be such that when the paint is applied to a smooth and 
clea11 vertical steel surface there shall be no running, streaking or sagging of the 
paint during the time required to dry. 

All paints shall dry to a full oil gloss in 18 hours under normal conditions of humid
ity and temperature. 

All percentages stated are on a weight basis. 

4115.02 VEHICLE. The paint vehicle for all classes of paint, except as other
wise specified, shall be linseed oil, and thinner if necessary, with the addition of the 
necessary amount of drier to give the paint the required drying qualities. The 
amount of thinner and drier shall not exceed 10 per cent of the total vehicle. The 
vehicle shall not contain to exceed one per cent of ,vater. The components of the 
vehicle shall conform to the following requirements for the respective materials: 

(a) Raw Linseed Oil. Raw linseed oil used shall conform to the requirements 
of the A. S. T. M. ''Standard Specifications for Raw Linseed Oil,'' Designation 
D234-28. 

(b) Boiled Linseed Oil. Boiled linseed oil shall conform to the requirements of 
the A. S. T. M. ''Tentative Specifications for Boiled Linseed Oil,'' Designation 
D260-28T. 

(c) Drier. Drier shall be composed of lead and manganese, or cobolt, or a mix
ture of any of these elements combined ,,,ith a ~uitable fatty oil, with the addition 
of mineral spirits, turpentine, or a mixture of these solvents without resins or gums. 
It shall he free from sediment and s11spended matter. The drier, when flowed on 
metal and bal{ed for 2 hours at 2l 2°F. shall leave an elastic film. The flash point 
shall not be lower than 85°F. ,vhen tested in a closed-cup tester. It shall mix with 
p11re raw lini:;eed oil in the proportion of one volume of drier to 19 volumes of oil 
without curdling, and the resulting mixture when flowed on glass shall dry within 
18 hours. When mixed ,vith pure raw linseed oil in the proportion of one vol11me 
of drier to 8 of oil the resulting mixture shall not be darl{er than a solution of six 
grams of potassium dichromate in 100 c.c. of pure sulphuric acid of specific gravity 
1.84. 
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(d) Thinner. Turpentine thinner shall be steam-distilled wood turpentine con
forming to the requirements of the A. S. T. 1\1. '' Standard Specifications for Steam
distilled Wood Turpentine,'' Designation D13-26, or destructively distilled wood 
turpentine conforming to the requirements of the A. S. T. l\f. ''Standard Specifica
tions for Destructively Distilled V,..T ood Turpentine,'' Designation D236-27. 

Mineral spirits thinner shall conform to the requirements of the A. S. T. M. ''Ten
tative Specifications for Petroleum Spirits,'' Designation D235-26T. 

(e) Waterproof Spar Varnish. Waterproof spar varnish shall be free from resin 
or turpentine substitutes. It shall be made exclusively from hard varnish resins, 
pure tung oil, pure turpentine, and lead-manganese or cobalt driers. It must meet 
the following requirements: 

1. Non-volatile Matter. The non-volatile matter shall be not less than 40 per cent 
by weight. 

2. Drying Properties. It shall be dry, hard and tough within 18 hours. 
3. Working Properties. It shall have good brushing, fl.owing, covering and level

ing properties. 
4. Water Resistance. The dried film shall withstand cold water for 18 hours and 

boiling water for 15 minutes without whitening or dulling. 
(f) Exterior Spar Varnish for Use with Aluminum Bronze Powder. Exterior 

spar varnish for use with aluminum bronze powder shall meet the following require
ments: 

1. The varnish shall contain not less than 50% by weight of non-volatile oils and 
gmns. 

2. The varnish shall pass a 60 per cent Kauri reduction test, as specified in Federal 
Board Standard Specification No. 18. 

3. The varnish shall be of such consistency that when thoroughly mixed with 
aluminum bronze powder in the proportion of 2 potmds per gallon of vehicle, 
the paint shall show satisfactory spreading qualities, and shall not run or 
sag when applied to a vertical surface. This consistency will correspond to 
tubes A to E of the Gardner Holdt Air Bubble Visco Meter (0.5 to 1.25 poises). 

4. The paint shall set to touch in not less than 2 or more than 6 hours, and dry 
hard and tough in not more than 24 hours. 

5. The methods of testing given in Circular No. 103 of the Bureau of Standards 
(Federal Specification Board Standard Specification No. 18) shall be followed. 

4115.03 PIGMENTS. The pigments used shall conform to the following detailed 
requirements: 

(a) White Lead. Basic Carbonate of W11ite Lead (2PbCOa· Pb(OH) 2) shall con
form to the requirements of the A. S. T. M. ''Standard Specifications for Basic Car
bonate White Lead,'' Designation DSl-31. Basic Sulphate White Lead shall con
form to the requirements of the A. S. T. M. ''Standard Specifications for Basic Sul
phate White Lead,'' Designation D82-24. 

(b) Red Lead. The red lead used shall contain not less than 97 per cent of true 
red lead (PbaO4) and shall conform in all other respects to the requirements of the 
A. S. T. 1\1:. ''Standard Specifications for Red Lead,'' Designation D83-31 (95% 
Grade). 

( c) Zinc Oxide. Zinc oxide shall conform to the requirements of the A. S. T. M. 
''Standard Specifications for Zinc Oxide,'' Designation D79-24; or ''Standard Speci
fications for Leaded Zinc Oxide,'' Designation D80-24, Low Leaded Grade. 

( d) Chrome Green. Chro1ne green shall conform to the requirements of the A. 
S. T. 1\1:. '' Standard Specifications for Pure Chrome Green,'' Designation D212-27. 

(e) Graphite. Graphite pigment shall consist of finely ground graphite carbon 
and insoluble siliceous material. The graphitic carbon may be derived from either 
natural or artificial graphite and the insoluble siliceous matter may be either the 
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naturally occurring insolt1ble impurities of the graphite or added insoluble siliceous 
matter. The pigment shall contain not less than 50 per cent graphitic carbon, and 
not less than 30 per cent insoluble siliceous n1atter. The st1m of the graphitic carbon 
and insoluble siliceous matter shall be not less than 8~ per cent. Not more than 5 
per cent of calcium and 1nagnesium carbonates and sulphates shall be present. 

(f) Titanium Barium Pigment. Titaniun1 Barium pigment sl1all conform to the 
requirements of the A. S. T. 11. ''Tentative Specifications for Titanium Barium Pig
ment,'' Designation D265-27T. 

(g) Inert Pigments. The inert pigments used shall be silica, magnesium silicate, 
aluminum silicate, barium sulphate, pure tinting colors, or any n1ixture thereof. 

(h) Aluminum Bronze Powder. 

Aluminum bronze po,vder shall be made only from metallic aluminum having a 
minin1um aluminum content of 99 per cent. To determine fro1n the finished powder 
that this requirement has been met a sample shall be analyzed for iron, silicon, and 
copper. The total weight of these impurities shall not exceed one per cent of the 
weight of the sample after deduction of the acetone soluble portion. 

The powder shall conform to the following composition limits: 

Acetone extract .......................... Maximum 4.0 per cent 
IJead and Zinc ............................ 1'1aximum 0.0 per cent 
Copper .......................................... Maximum 0.2 per cent 

Aluminum bronze powder shall be ''flake-like'' in form and shall be polished. 
The fineness shall be such that it will pass through a standard 100-mesh screen 

100 per cent. Due to the tendency of the powder to ball, because of the lubricant, 
it may be necessary to wash the last traces of powder through the screen with a 
suitable solvent. 

Aluminum bronze po,vder shall contain no adulterants such as powdered mica. 

(i) Chrome Yellow. Chrome vellow shall conform to the requirements of the 
A. S. T. M. ''Standard Specifications for Chrome Yellow,'' Designation D211-27. 

(j) Lithopone. Lithopone shall conform to the requirements of the A. S. T. M. 
'' Standard Specifications for Li tho pone,'' Designation D208-26. 

(k) Prussian Bltte. Prussian blt1e shall conform to the requirements of the A. 
S. T. ~1. '' Standard Specifications for Prussian Blue,'' Designation D261-28. 

4115.04 PAINT COMPOSITION. Paint shall be composed of pigments and ve
hicles conforming to the requirements of Paragraphs 4115.02 and 4115.03, and shall 
conform to the following requirements as to composition: 

(a) White Paint. White paint shall be of either of the following compositions: 

(1) Pigment ............................................ not less than 65% 
VehiC'le ............................................ not more than 35% 
Weight per gallon .................... not less than 16.25 lb. 

P igment Composition: 
Basis Carbonate of Lead ···········-····-···45.0% to 65.0% 
Basic Sulphate of Lead ·········-···Not more than 20.0% 
Zinc Oxide _ .. ... . .... ... . .. 20.0% to 25.0% 
Calcium and Magnesium Carbonate 

or Sulphate ... ···············-···········Not more than 5.0% 
Inert Pigment, including Calcium 

and Magnesium Carbonate or 
Sulphate ................................... .Not more than 15.0 % 

Vehicle Composition: 
Raw Linseed Oil ·······················-···Not less than 90.0% 
Thinner ···-··················-············-·····Not more than 5.0 % 
Drier ···-·····-··-····-······-················.Not more than 5.0% 
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(2) Pigment .......................... ........... .. ..... not less than 65 % 
Vehicle ···-··-··································· not more than 35% 
Pigment Composition: 

Titanium Barium Pigment ·········-·······70.0% to 75.0% 
Zinc Oxide ·········-··············-····-··········-·25.0 % to 30.0% 

Vehicle Composition: 
Raw Linseed Oil .......................... Not less than 90.0% 
Thinner .......................................... Not more than 5.0 % 
Drier .............................................. Not more than 5.0% 

The color of the white paint shall not be darker than the color of the sample fur
nished by the Commission. The covering and hiding properties shall be equal to 
or better than the same properties of the sample. 

For the first coat of paint applied on wood the paint may be thinned by adding to 
one gallon of paint conforming to the above requirements, one pint of raw linseed 
oil and one-half pint of turpentine or mineral spirits. For all subsequent coats the 
paint shall not be thinned. 

(b) Red Lead Paint for Priming Coat. The paint used as a priming coat for 
structural steel shall be a red lead paint of the following composition: 

Pigment ···········-······························-··· not less than 79% 
Vehicle ................................................ not more than 21 % 

Pigment composition: 
Red Lead (97% or more Pb10,) ····•····-···················100% 

Vehicle Composition : 
Raw Linseed Oil ·····························-···························50 % 
Boiled Llnseed Oil ·················-····-····-···········•···········50% 

To one gallon of the resulting paint may be added, if necessary, not to exceed 1/2 
pint of drier. 

Tl1e :finished paint shall weigh not less than 26.5 pounds per gallon. 
vVhen tested as mixed paint the extracted pigment shall show on analysis not less 

than 96% true red lead (PbJ0-1). 
(c) Red Lead Paint for Second Field Coat. The paint used as a second field coat 

for strt1ctural steel shall be a tinted red lead of the follo"ring composition: 

Pigment ···························-··················· not less than 79% 
Vehicle ................................................ not 1nore than 21 % 

Pigment Composition: 
Red Lead (97% or more Pb10,) ... .not less than 99.5% 
Lampblack ···-····-····-···-········-······•not more than 0.5 % 

Vehicle Composition: 
Boiled Linseed Oil ···--···················not less than 94.5 % 
Drier ·····················--·-····-·············not more than 3.0% 
Thinner -·-···--·--··---··-··-·--·-·· .. ·······not more than 2.5% 

The resultant paint shall weigh not less than 26.5 pounds per gallon. 
When tested as mixed paint the extracted pigment shall show an analysis not less 

than 95.5% true red lead (Pbs04). 
( d) Green Graphite Paint for Third Field or Maintenance Coat. The paint used 

as a third field or maintenance coat shall have the following composition: 
Pigment ................................................ not less than 45% 
Vehicle ( Boiled Linseed Oil) ............ not more than 55 % 
Weight per gallon ............................ not less than 10 lb. 

The pigment shall consist of graphite pigment as specified under Paragraph 4115.03 
with the addition of st1fficient chrome green to give the paint the standard color 
adopted by the Commission. The percentage of chrome green in the total pigment 
shall not exceed 25. The vehicle shall be boiled linseed oil. 

(e) Black Center Line Marking Paint for Concrete Highways and Black Paint 
for Guard Rails. This paint shall be made from a mixture of tar pitch and oils which 
are light tar distillates. It shall conform to the following requirements: 
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(1) When tested in an Engler Viscosimeter the paint shall show a specific 
viseosity of 8 to 15 for the first 50 c.c. at 25°0., (77° F .). 

(2) When subjected to the distillation test the paint shall show from 35 
per cent to 50 per cent of distillate up to 300° C. 

(3) Water shall not exceed one per cent. 

(4)The drying time at 70° F. shall be approximately 30 minutes. It shall 
be sufficiently dry within 30 minutes after appli~tion on concrete highway so 
that there will be no pickup under traffic, and shall be thoroughly dry, free 
from tackiness, within one hour after application. 

(5) The color shall be a dense, lustrous black. 

(f) Olive Green Equipment Paint. Olive green equipment paint shall have the 
following composition: 

Pigment ............................................ not less than 50.0% 
Vehicle ............................................ not more than 50.0% 
Weight per gallon --···-····-·····-··-···· not less than 13.0 lbs. 

Pigment Composition: 
Basic Lead Carbonate .................... not less than 42.0% 
Zinc Oxide ···-····---···························not less than 83.0 % 
Tinting Colors .............................. not more than 25.0 % 

Approximate Composition of Tinting Colors: 
Ferrite Yellow .................... ·-···································l0.0% 
Medium Chrome Yellow .......................................... 2.0 % 
Raw Sienna ···-················ .. ····-··········-···· .. ········-····· 8.0% 
Carbon Black ····••··································-·····--········ ... 0.5% 
Raw Umber .................... ·-································ .. ···- 4.5% 

Vehicle Composition : 
Raw Linseed Oil ............................ not more than 62.0% 
Spar Varnish (Waterproof) ....... .not less than 30.0% 
Drier ................................................ not more than 6.5% 
Tbinni>r ···-··········-··· .. ····················.not more than 1.5 % 

(g) Gray Equipment Paint. The gray equipment paint shall have the following 
composition: 

Pigment ............................................ not less than 35.0% 
Vehicle ............................................ not more than 65.0% 
Weight per gallon ............................ not less than 10 lb. 

Pigment Composition: 
Lithopone ...................................... not more tban 25.0% 
Zinc Oxide .............. ........................ .not less thon 60.0 % 
Titanium Barium Pigment ............ not less than 15.0% 
Lamp Black .......... sufficient to produce standard color 

Vehicle Composition: 
Boiled Linseed Oil .......................... not more than 20% 
Waterproof Spar Varnish .... ............ not Jess than 75% 
Drier ................................................... .not more than 1 % 
Thinner .............................................. not more than 4% 

(h) Orange Equipment Enamel. Orange equipment ena1nel shall have the follow
ing composition: 

Pigment ............................................ not less than 45.0% 
Vehicle ............................................ not more than 55.0% 

Pigment Composition: 
Orange chrome yellow .................. not less than 92.0% 
Zinc Oxide ·····················-- ............ not more than 8.0% 

Vehicle Composition: 
Raw Linseed Oil ......................... not more than 62.0% 
Waterproof Spar Varnish ........... .not less t han 30.0% 
Drier ................................................ not more than 6.5 % 
Thinner ·········-··········-····-····-·········not more than 1.5% 
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(i) Aluminum Paint. Aluminum paint shall be a mixture of aluminum bronze 
powder and exterior spar varnish. . . . . 

The aluminum powder and the vehicle shall be furmshed m separate containers 
and mixed as used. For one gallon of aluminum paint the following quantities of 
material shall be used: 

Aluminum Powder ···············-·-·····--··-···········1·88 pounds 
Exterior spar varnish ···-····-········-········-·····0.94 gallons 

4115.05 PACKAGES AND MARK. Paint shall be paclraged in strong, substantial 
containers plainly marl{ed with the color and volume, in gallons, of the paint c·ontent, 
a true and complete statement of the percentag·e composition of the paint and the 
name and address of the manufacturer. 

4115.06 INSPECTION. Unless otherwise specified in the contract, the County 
reserves the right to inspect all paint as delivered. In case the County elects to in
spect paint at the factory, the Engineer or his representatives shall have free access 
to the plant for inspection purposes, and every facility shall be extended to him for 
this purpose. 

4115.07 SAMPLES FOR TEST. Where factory inspection is to be made the 
manufacturer shall submit samples, upon request, of each of the ingredients of the 
paints he proposes to furnish, in the amounts specified, before the paint is made up. 
These samples shall constitute the standards for comparison for any n1aterial supplied. 

Samples required for testing purposes shall be not less than the amounts herein
after specified. Ready-mixed paints shall be mixed carefully by very thorough stir
ring before samples are taken. All samples shall be shipped in clean tin containers 
with tight-fitting covers and so packed that no damage will result during transit. 
They shall be properly labeled and each sample shall be accompanied by a card or 
tag, securely attached, giving full information relative to the sample. 

QUANTITIES OF SAMPLES REQUIRED 
Ready·mixed paints or enamel --·-········-····.not less than 1 pint 
Linseed oil and varnish ··········--···-··········-···························l quart 
Thinner and drier ·············-··-······-··-····-····-·not less than 1 pint 
Dry pigments ......... - ............................. ·- ······-···-··- ·········· ¼ pound 

4115.08 METHODS OF TEST. In testing paint to be used under these specifica
tions, the Standard and Tentative Standard Methods of the A. S. T. ~f. shall be used 
when applicable. 

In testing graphite pigment the following method of test shall be used: 

(a) Qualitative Analysis. Rub a portion of the pigment in the palm of the hand; 
it should show the characteristic sheen of graphite. Ash another portion and make 
qualitative analysis follo,ving ordinary methods. The ash should be mainly siliceous; 
the presence of phosphate indicates adulteration ,vith bone black:. 

(b) Loss on Ignition. Ignite 1 gm. of the pigment in a weighed porcelain crucible 
until all carbon is consumed. It is best to use gentle heat with free access of air. 
Cool, weigh and calculate the percentage of loss on ignition. 

( c) Carbon and Insoluble Siliceous Material. Place 1 gram of the pigment in a 
porcelain dish, moisten with a few drops of alcohol, add 20 c.c. of concentrated hydro
chloric acid, cover and heat on a steam bath for 15 minutes. Remove cover and 
evaporate to dryness, moisten with hydrochloric acid, add 25 c.c. of water, filter on 
a weig·hed Gooch crucible and wash thoroughly in hot ,\Tater. Dry the crucible and 
contents at ] 05°C. to ll0°C. for 2 hours. Cool and weigh. Calculate tl1e loss in weight 
of the portion of sample talren for this determination as soluble mineral matter. Ignite 
the Gooch crucible and contents for 7 minutes in a current of drv carbon dioxide 
(using a Ross crucible cover) with a flame about 20 cm. high. Cool in a current of 
dry carbon dioxide and weigh. Calculate the losR in weight as volatile matter. 

Treat another 1 gm. portion of the pigment with hydrochloric acid as above, but 
filter on an ashless paper instead of a Gooch crucible. After thorough washing, 
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transfer the paper and contents to a weighed crucible and ignite with free access of 
air ( or in a current of oxygen) until all carbon is consumed. Cool and weigh as in
soluble siliceol1s material, unless barium sulphate has been found by qualitative test. 
The presence of bariun1 sulphate is cause for rejection. 

( d) Calculation. Add together the percentages of soluble mineral matter, volatile 
matter and insoluble siliceous matter and subtract the sum from 100; the remainder 
which is fixed carbon may be calculated as graphitic carbon if the appearance of the 
pigment (see ''a'') indicates that the carbon is graphitic. 

Section 4116. Wood Preservatives. 
4116.01 CREOSOTE OIL FOR PRESSURE TREATMENT OF WOOD BLOCKS. 

Creosote oil shall be a distillate obtained wholly from coal gas tar or coke oven tar 
without admixture except that not more than 35 per cent may be refined and filtered 
coal gas or col{e oven tar. It shall conform to the following requirements: 

Minimum Maximum 

1 Water by volume 3.0% 
2 Matter insoluble in benzol 3.0% 
3 Specific Gravity @ 38°0. compared to water @ 15.5°0. 1.07 1.14 

• 4 Total distillate based on water-free oil: I 
Up to 210°0. 5.0% 
Up to 235°C. 25.0% 

5 Coke residue 10.0% 
6 Float test of residue above 355°0., if it exceeds 

35%, at 70°0. 80 sec. 

4116.02 CREOSOTE OIL FOR PRESSURE TREATMENT OF LUMBER, PIL
ING AND POSTS. The creosote oil shall be a distillate obtained wholly from coal 
gas tar or coke oven tar without admixture. This oil shall also be used for brush 
treatment of cut or damaged surfaces of pressure-treated lumber or piling. It shall 
conform to the follo"\\1ing requirements: 

Minimum Ma..ximum 

1 Water by volume 3.0% 
2 Matter insoluble in benzol 0.5% 
3 Specinc gravity at 38°0. compared to water at 15.5°0. 1.03 
4 Total distillate based on water-free oil : 

5.0% Up to 210°0. 
Up to 235°0. 25.0% 

5 Specific gravity at 38°0. compared to water at 15.5°0. 
1.025 

. 
Fraction from 235°0. to 315°0. 
Fraction from 315°0. to 355°0. 1.085 

6 Coke residue 2.0% 
7 Float test of residue above 355°0., if it exceeds 

5.0%, at 70°0. 50.0 sec. 

4116.03 CREOSOTE OIL FOR BUTT TREATMENT OF POSTS. Creosote oil 
shall be a distillate obtained wholly from coal gas tar or colre o·vcn tar. It shall be 
liquid at 15.5°C. and crystal free at 38°C. and shall conform to the following require
ments: 
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. . 
M' . _1n1mum Maximum 

1 Water by volume 1.0% 
2 Matter in insoluble in benzol 0.5% 
3 Specific gravity at 38°C. compared to water at 15.5°C. 1.06 

' , 4· . 'J.lotal distillate based on water·free oil: ''' ' Up to 210°0. 1.0% 
Up to 235°0, 10.0% 
Up to 355°C. 65.0% 

5 Specific gravity at 38°0. compared to water at 15.5°C. 
Fraction from 235°0. to 315°C. 1.03 
Fraction from 315°C. to 355°0. 1.09 

6 Coke Residue 2.0% 
7 F loat test of residue above 355°C., if it exceeds 

10.0%, at 70°C . 50.0 eec. 
. 

'. 4116.04 ANTIMONY TRICHLORIDE SOLUTION. The antimony trichloride so
lution shall conform to the following requirements and shall be furnished in the fol
lowing proportions: 

Antimony Trichloride ........ ·-····-················-··-········-··········•2½ lb. 
Benzol ···-················-····-· .. ·······-······················ .. ······················· '1/s gal. 
Yield .................................... approximately one gallon of solution 

The solution should be homogeneous and free from analine dyes or other coloring 
matter not inherent to the antimony trichloride or benzol. 

The specific gravity of the solution at 15.5°C. compared with water at the same 
temperature as determined by the Westphal balance, shall be not less than 1.06 nor 
more than 1.08. When 2 to 3 cubic centimeters of the above solution is treated with 
100 cubic centimeters of water and J 00 cubic centimeters of ethyl alcohol, a white 
curtly precipitate shall b~ formed, and upon filtering through an asbestos mat in a 
Gooch crucible the resulting filtrate shall be clear and no further precipitation shall 
take place upon diluting with another 100 cubic centimeters of water. 

The above solution is to be diluted at the place of treatment in the proportion of 
one gallon to 2½ gallons of l{erosene. The resulting mixture shall be thoroughly 
stirred to homogeneity before the treatment is begun. 
, . The antimony trichloride used shall be of the crystalline form. The purity of the 

antimony trichloride shall be determined by the melting point according to the fol
lowing· method: 

Sufficient crystals shall be taken so that when melted they shall three-quarters fill 
a 4-ounce glass bottle of the salt mouth variety. Care must be taken during melting 
to avoid contact. The melting· point is determined by allowing the melted sample 
to cool while stirring with a thermometer. The recalescence point shall be taken as 
the true melting point of the material. The thermometer shall be of similar shape, 
worl{manship and appearance as the jnstrument described for the distillation of ben
zol ( see Journal of Industrial and Engineering Chemistry, December, 1918, Page 1006) 
except that it shall be graduated every tenth of one degree C. between 65 and 75°C. 

Antimony trichloride, when tested by this method, shall have a melting point of 
70.0°C. or higher. 

The benzol to be used in connection with the antimony trichloride shall be that 
kno,vn as '' commercially pure'' benzol, and shall comply with the following require
ments: 

The visible color of the benzol shall be not darker than a solution of 0.0030 gram 
of potassium bichromate in one liter of water, comparison to be made in 50 c.c. Nessler 
tubes. 

The product shall distill from the start to dry within 2°C., within which degrees 
shall be included the true boiling point of pure benzol (80.2°C.). The method of dis
tillation shall be in accordance with Method E-4, Journal Industrial and Engineering 
Chemistry, l 0,1008 (J 918). 

The product shall contain no free acid. 
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The specific gravity at 15.5°C. shall lie between 0.875 and 0.886. The specific gravity 
shall be detern1ined by the use of the "\Vestphal balance. 

The benzol shall have the usual characteristic odor of the aromatic hydrocarbons 
and shall have no pronounced foreign odor. 

CAUTION. Antimony trichloride and benzol are both poisonous. Due caution 
should be observed and exercised in handling and ,vork.ing with these materials. 

Benzol is inflammable. 

Section 4117. Preservative Treatment. 
4117.01 GENERAL REQUIREMENTS. Treated timbers, lumber, piles and posts 

furnished under these specifications shall be given preservative treatment in accord
ance with the following methods as specified in the plans or proposals. 

4117.02 PRESSURE TREATMENT. When pressure treatment is required, the 
material shall be thoroughly seasoned and treated in accordance with the Standard 
Method for Preservative Treatment ''En1pty Cell Process with Initial Air Pressure'' 
specified in the A. A. S. H. 0. '' Standard Specifications for Highway Bridges, Culverts 
and Incidental Structures.'' The Contractor's attention is called to the following 
particulars of the requirements for this process: 

1. Seasoning for Oil Treatment. Green Douglas Fir must be seasoned in oil. 
Green Southern Pine must be steam seasoned. 

2. Preparation for Treatment. Each cylinder charge shall consist of pieces 
approxin1ately equal in size, moisture and sap,vood content into which approximate
ly equal quantities of preservative fluid can be injected. Pieces shall be so separated 
as to inst1re contact o-f steam and preservatives with all surfaces. 

3. Penetration. The range of pressure, temperature, and time duration shall 
be controlled so as to result in a maximum penetration by the quantity of pre
servative injected. rrhe vacuum requirements stipulated are in inches of mercury 
at sea level, and necessary corrections shall be made for altitude. 
In Southern Yellow Pine the preservative shall permeate all of the sapwood and 

as n1uch of the heart,vood as practicable. 
In Douglas Fir the minimum penetration for the specified amount of creosote oil 

shall be as follows: 

Specified amount of Creosote per Cu. Ft. 

Ten Pounds or Less Twelve Pounds 
(Inch) (Inch) 

---------------1----- ----1---- ----
Piling ···-················-················-··········--·-••····--···-· 5/8 3/4 
Timbers 12 inches by 12 inches and larger ···-··-·· .65 . 75 

For timbers less than 12 inches by 12 inches the required depth of penetration shall 
be determined bv the formula: .. 

R 
P = Ps R, 

Where P = required penetration. 
P s = specified penetration for 12 incl1 by 12 inch timbers. 
R = ratio of the volume of the piece in ql1estion to its superficial area. 
R, = ratio of the volume of a 12 inch by 12 i11ch ti1nber to its superficial area. 

The penetration of the preservative shall be based on blaclc or darlc oil, and in no 
case will light discoloration of the wood, due to treatment, be tal{en into consideration 
in measuring the depth of penetration. 

Tests for penetration shall be made by talcing borings with an increment borer, or 
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a o/8 inch auger, all holes so bored to be plugged by the Contractor with tight-fitting 
creosoted plugs. 

As n1any penetration tests of lumber and piling· shall be n1ade as is considered 
necessary by the inspector. In the case of piling, the holes shall be bored midway 
between the ends. 

In the case of timber and lu1nber, every fot1rth stick of the charge may be bored. 

(a) Special Treatment for Guard Rail and Sign Posts. Sign and guard rail posts 
which have been given preservative treatment with creosote oil, before removal from 
the cylinder, shall be further subjected to live steam at a maxin1un1 pressure of 30 
pounds and following that to an additional period of vacuum to insure that the sur
face of the wood shall be free from accun1ulation of tarry material. 

(b) Preservatives. The preservatives used shall be creosote distillate oil meet
ing the reqt1irements of Paragraph 4116.02. 

(c) Boring and Framing. All cutting, framing, boring or doming of treated ma
terial shall be performed before treatment. 

(d) Incising. All sawn pieces of Douglas Fir ,vith nominal thickness 3 inches 
or more shall be incised before treatment. The incising machine shall be equipped 
with power driven rolls which shall incise to uniform depth and continuity of pre
determined pattern. Lumber 4 inches and over in thickness shall be incised on all 
4 sides. Lumber 3 inches thick shall be incised on wide faces only. The incisions 
shall preferably be made by teeth designed to separate rather than cut the wood 
fibers with a minimum loss of structural strength. 

The pattern of the incisions shall consist of successive parallel rows of punctures 
spaced not over one inch apart across the piece and not more than 2½ inches between 
rows lengthwise of the piece. The rows shall be staggered so that in 3 successive 
rows 2 incisions fall between each 2 of the first row at approximately equal spaces. 

The depth of the incision shall be such that a uniform penetration of the preservative 
is secured in accordance with the depth of penetration called for in the foregoing 
paragraphs. 

(e) Amount of Preservative. It is contemplated that each charge will be com
posed of material of approximately equal size and heartwood content and into which 
approximately equal quantities of preservatives may be injected. When the quantity 
of any one size of timber to be treated on any order is too sn1all to constitute an in
dividual charge, mixed sizes may be treated. The amo11nt of water-free oil retained 
in the ,vood shall not be less than the sum obtained by multiplying the volume of wood 
in pieces of each size in the charge by the final retention specified in the following 
table, and adding together the results obtained. The volume of the charge shall be 
computed on. the nominal rot1gh dimensions or the actual dressed di1nensions of the 
pieces with no allowance for reduction of size due to boring or framing. 

Pieces Composing the Charge 

Timber with: 
Nominal thickness less than 5 inehes 
Nominal thickness 6 to 9 inches incl. 
Nominal thickness 10 inches and over 

Piling ·················-···················································· 
Posts ·······················-········ ................................. . 

Amount of Preservative 
to be Retained 

Per Cu. Ft. 

12 lb. 
10 lb. 
8 lb. 

10 lb. 
8 lb. 

Piling shall not be treated in the same charge with guard fence posts or timbers 
requiring lesser an1ounts of preservative per cubic foot. 

4117.03 BUTT TREATMENT. The butt treatment of the posts with creosote oil 
shall conform to the requirements of the standard method of preservative treatment 
''Open Tank Method, Single or Hot Bath Treatment'' of the A. A. S. H. 0. ''Standard 
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Specifications for High,vay Bridges and Incidental Structures,'' 1931. The bottom 
4½ feet of the post shall be treated with the preservatives. After treatment the posts 
shal~ be piled until dry in such a way that the part of the posts above the treated 
portion shall be free fro1n creosote oil. 

(a) Preservative. The preservative used in Butt Treatment shall conform to the 
requirements of Paragraph 4116.03 or 4116.04. 

Section 4118. Wood Paving Blocks. 
4118.01 GENERAL REQUIREMENTS. Wood blocks for use in wearing sur

faces on bridge floors shall be Dense Southern Pine meeting the requirements of the 
A. S. T. 1\{. ''Standard Specification for "\Vood Paving Blocks for Exposed Pave
ments,'' Designation D52-20, supplemented by the follo,ving· paragraphs: 

(a) Size of Blocks. The block:s shall be from 5 to 8 inches in length, 3 inches in 
depth unless otherwise specified, and 4 inches in width. A variation of 1/ 16 inch shall 
be allowed in depth and 1/8 inch in width. 

(b) Creosote Oil. The creosote oil used shall con£ orm to the requirements of 
Paragraph 4116.01. 

Section 4119. Treated Timbers. 
4119.01 GENERAL REQUIREMENTS. All rough and dressed treated timbers 

and lun1ber furnished under these specifications shall conform to the following de
tailed requirements. The preservative treatment shall conform to the requirements 
of Section 4117 for ''Full Pressure Preservative Treatment.'' 

4119.02 SPECIES OF WOOD. Only Douglas Fir and Southern Pine will be ad
mitted under these specifications for treated timbers and lumber. 

4119.03 LENGTHS OF MATERIAL. All lengths of materials furnished shall be 
in multiples of 2 feet unless otherwise specified on the plans or in the contract. 

4119.04 MINIMUM ACCEPTABLE SIZES. All material furnished shall conform 
to the dimensions specified for either ''Rough'' or ''Surfaced'' stock. Unless other
wise specified on the plans or in the contract, rough material shall be furnished. 
Materials covered by these specifications are classified as follows according to use : 

Joist and Plank: 

Nominal thicl{ness .......................... ·-·······················2 in., 3 in .• and 4 in. 
Nominal widths ............................ 4 in. and wider in mt1ltiples of 2 in. 
Dressed thicl{ness, 
SlS or S2S .................................................................................... % in. off 
Dressed widths, 
SlE or S2E ............................ 3/s in. off for widths 4 in. to 7 in. incl. 

½ in. off for ,vidths 8 in. and over 
Beams and Stringers: · 

Nominal thicl<ness ·······························-···········5 in., 6 in., and thicl{er 
Nominal ,vidths ...... ····-···············8 in. and wider in multiples of 2 in. 
DTessed sizes, S1 S, SlE, S2S or S4S ···························-······· ½ in. off 

Posts and Timbers. 
Nominal sizes ................ 6 in. x 6 in. and larger in multiples of 2 in. 
Dressed sizes, S1S, SlE, S2S, or S4S ........................................ ½ in. off 

(a) ''Rough Stock.'' Rough material shall be well manufactured and shall be 
sa,vn to the full nominal dimension except that occasional slight variation in sawing 
will be per1nissible. This variation in sawing will be interpreted as a deviation from 
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the intended straight line of cut, which shall not exceed the following limits for the 
respective sizes: 

N,ominal Dimension 

2 in. ·····-····-···-···-............................ --. 
3 in. to 7 in. ···············-··········-·· 
8 in. and over ·····-······················ 

Allowable Variation in Sa.wing 

1/8 in. under 
3/16 in. under 
1/ 4 in. under 

Not more than 20% of the pieces of any one size in any shipment shall be of the 
minimum dimensions. At least 80% of the pieces shall have the full nominal dimen-
sions at some point. · 

(b) ''Surfaced Stock.'' Surfaced material shall be furnished SlE or S2E, and, 
or SlS or S2S, as specified in the proposals or the contract. The material shall be 
surfaced to the dressed dimensions specified in Paragraph 4119.04 and shall be clean 
except that occasional slight sl{ips where the planer did not surface smooth but not 
exceeding 6 in. in length, will be permitted. 

Floor planl{ furnished SlS shall be surfaced on the heart side. 
When so specified on the plans or proposals, beams and stringers shall be daped 

to a specified depth for 2 feet on each end in lieu of surfacing the f11ll length. 

( c) ''Surfaced Hit or Miss.''* When so specified in proposals or contract, material 
shall be furnished with ''Hit or Miss'' dressing subject to the following conditions: 

In the production of tl1is material the planer shall be set to surface one side and 
one edge of the piece at ¼ inch less than the full nominal dimensions, and all stock 
of greater thicl<ness and ,vidth dressed smooth. At least 80 per cent of the pieces 
of any one size in any shipment shall be surfaced on one side and one edge for the 
greater part of their length. That portion of each piece which remains unsurfaced 
shall not be Jess than the £1111 nominal dimensions by more than 3/16 inch in thickness 
or 1/4 inch in width. 

Note: *l\1aterial covered by this specification is best adapted to use as floor plank 
when a perfectly smooth surface is not necessary but the the maximum variation of 
''Rough'' material is to be avoided. 

( d) Seasoning. When thoroughly air seasoned stocl< is furnished in ''Rough'' 
material, a tolerance of 2.0 per cent of the n1inimum specified din1ension, but not ex
ceeding 1/s inch for sizes 7 inches and narrower, nor more than ¼ inch for sizes 8 
inches and wider, will be accepted. No seasoning tolerance will be allowed in 
''dressed'' material. In case of controversy reg·arding shrinl{age of seasoned material 
and the resultant size of stocl{, the original green size of the material may be de
termined by soaking pieces in water. 

4119.05 BORING, FRAMING AND INCISING. Unless specifically stated on the 
plans or proposals, all framing, and boring shall be done before treatment. Douglas 
Fir l11mber shall be incised before treatment. Incising shall be performed in accord
ance with requirements of Paragraph 4117.02 ( d). 

4119.06 GRADING REQUIREMENTS. The terms used in these specifications 
shall be interpreted in accordance with the A. S. T. M. ''Standard Definitions of Terms 
Relating to Structural Timber,'' Designation D9-30. 

The quality of the timbers shall conform to the requirements of the A. S. T. M. 
'' Standard Specifications for Structural 1..Vood Joists, Plank:, Beams, Stringers and 
Posts,'' Designation D245-30, and to the detailed requirements of the coded specifi
cations for the various species as follows: 
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Coded Specifications 
Use Material Grade Number Titlo - -
Beams & Douglas Select 9 Beams & Stringers, Douglas Fir, Select, Sapwood 
Stringers Fir wanted for treatment, Square Edg.es. 

Southern Dense 4 Beams & Stringers, Southern Pine, Dense Select, Sap· 
Pine Select wood wanted for treatment, Square Edges. 

Joist & Douglas Select 34 Joist & Plank, Douglas Fir, Select, Sapwood wanted 
Plank Fir for treatment, Square Edges. 

Southern Dense 29 Joist & Plank, Southern Pine, Dense Select, Sapwood 
Pine Select wanted for treatment, Square Edges. 

Posts & Douglas Select 59 Posts & Timbers, Douglas Fir, Select, Sapwood wanted 
Timbers Fir for treatment, Square Edges. 

Southern Dense 54 Posts & Timbers, Southern Pine, Dense Select, Sap• 
Pine Select ,vood wanted for treatment, Square Edges. 

Section 4120. Untreated Timbers and Lumber. 
4120.01 GENERAL REQUIREMENTS. All rot1gh and dressed timbers and lum

ber furnished under these specifications shall confor1n to the following detailed re
quirements as to size and quality for the grade and dimension called for on the plans 
or in th(\ contract. 

4120.02 LENGTHS OF MATERIAL. The lengths of all materials furnished under 
these specifications shall be in mt1ltiples of 2 feet t1nless otherwise specified on the 
plans or in the contract. 

4120.03 MINIMUM ACCEPT ABLE SIZES. ~t\..11 material furnished shall conform 
to the dimensions specified for either ''Rough'' or ''Surfaced'' stock. Unless other
wise specified on the plans or in the contract rough material shall be furnished. Ma
terials covered by these specifications are classified as follows according to use: 

Joist and Plank: 
Nominal thicl{ness ................................................ 2 in., 3 in. and 4 in. 
Nominal ,vidths ............................ 4 in. and wider in multiples of 2 in. 
Dressed thiclmess, S1S or S2S ························-······················· % in. off 
Dressed ,vidths, SlE or S2E ...... % in. off for widths 4 in. to 7 in. incl. 

½ in. off for widths 8 in. and over 

Bea.ms and Stringers: 
No1ninal thicl{ness ............................................ 5 in., 6 in. and thiclcer 
Nominal ,vidths ···········-··········· 8 in. and wider in multiples of 2 in. 
Dressed sizes, S1S, SlE, S2S or S4S ·······································- ½ in. off 

Posts and Timbers: 
Nominal sizes ............... 6 in. x 6 jn, and larger in multiples of 2 in. 
Dressed sizeR, S1S, SlE, S2S or S4S ........................................ ½ in. off 

(a) '' Rough Stock.'' Rough material shall be well manufactured and shall be 
sawn to the full nominal dimension except that occasional slight variation in sawing 
will be permissihl~. T~is variation i1: sawing ,vill be interpreted as. a deyi~tion from 
the intended 8tra1ght line of cut, which shall not cxeeed the following l1m1ts for the 
respective sizes: 

Nominal Dimension 

2 in. ···-··········-····························· 
3 in. to 7 in. ·········-·····•·····-···-· 
8 in. a.nd over ···············-····-····· 

Allowable Variation in Sawing 

1/8 inch under 
3/16 inch under 
1/4 inch under 

Not more than 20 per cent of the pieces of any one size in any shipment shall be 

129 

• 



of the minimum dimensions. At least 80 per cent of the pieces shall have the full 
nominal dimensions at some point. 

(b) ''Surfaced Stock.'' Surfaced material shall be furnished SlE or S2E, and, 
or SlS or S2S, as specified in the proposals or the contract. This material shall be 
surfaced to the size specified in the fore going paragraph and shall be clean except 
that occasional slight skips where the planer did not surface smooth but not exceed
ing six inches in length, will be per1nitted. 

Floor plank furnished SlS shall be surfaced on the heart side. 
"\Vhen so specified on the pl ans or proposals, beams and stringers shall be daped 

to a specified depth for 2 feet on each end in lieu of surfacing the full length. 

( c) '' Surfaced Hit or Miss.''* When so specified in proposals or contract, material 
shall be furnished with ''Hit or 11:iss'' dressing subject to the following conditions: 

In the production of this material the planer shall be set to surface one side and 
one edge of the piece at ¼ inch less than the full nominal dimensions, and all stock 
of greater thickness and width dressed smooth. At least 80 per cent of the pieces 
of any one size in any shipment shall be surfaced on one side and one edge for the 
greater part of their length. That portion of each piece which remains unsurfaced 
shall not be less than the full nominal dimensions by more than 3/16 inch in thickness 
or 1/4 inch in width. 

Note: •Material covered by this specification is best adapted to use as floor plank 
when a perfectly smooth surface is not necessary but the maximum variation of 
''Rough'' material is to be avoided. 

(d) Seasoning. When thoroughly air seasoned stock is furnished in either 
''Roug·h'' or ''Surfaced'' material, a tolerance of 2.0 per cent of the minimum specified 
dimension, but not exceeding¼ inch for sizes 7 inches and narrower, nor more than 
¼ inch for sizes 8 inches and wider, will be accepted. The seasoning shall have been 
accomplished before the material is shipped or presented for inspection. In case of 
controversy regarding shrink:age of seasoned material and the resultant size of stock, 
the original green size of the material may be determined by soaking pieces in water. 

4120.04 CLASSIFICATION. For the purpose of this specification all bridge tim
bers and lumber are classified as follows: 

(a) Class A. Class A shall include all bridg·e timbers and lumber having a nomi..: 
nal thiclrness of 3 inches or more except material for handrail posts. 

(b) Class C. Class C shall include all bridge lumber having a nominal thickness 
of less than 3 inches and also all material for handrail posts. 

(c) Class D. Class D shall include lumber for maintenance work only. This grade 
of material is not suitable for use as beams and stringers where a definite supporting 
strength is required. 

4120.05 SPECIES OF WOOD. The species of ,vood specified below may be fur
nished under these specifications: 

(a) Class A. Douglas Fir or Southern Pine. For floor plank Oak may be fur-
nished when specified. 

(b) Class C. Douglas Fir, Southern Pine, Western Hemlock or Ponderosa Pine. 

(c) Class D. Douglas Fir or Southern Pine. 

4120.06 DEFINITION OF TERMS. The terms used in these specifications shall 
be interpreted in accordance with the A. S. T. M. ''Standard Definitions of Terms 
Relating to Structural Timber,'' Designation D9-30. 

4120.07 GRADING RULES. The quality of all timbers and lumber furnished 
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und~r these specifications shall conform to the following grading rules for the class 
specified: 

(a) Class A. All material in Class A shall conform to the requirements of the 
A. ~- T. M. ''Standard Specifications for Structural Wood Joist, Planks, Beams, 
Str1ng·ers, and Posts,'' Designation D245-30, and to the detailed requirements of the 
coded specifications as follows: 

Coded Specifications 

Use Material Grade No. Title -
Beams & Douglas Select 6 Beams & Stringers, Douglas Fir, Select, 85% Heart-
Stringers Fir wood, Square Edges. 

Southern Dense 1 Beams & Stringers, South Pine, Dense Select, 85% 
Pine Select Heartwood, Square Edges. 

Joist & Douglas Select 31 Joist & Plank, Douglas Fir, Select, 85% Heartwood, 
Plank Fir Square Edges. 

Southern Dense 26 J oist & Plank, Southern Pine, Dense Select, 85% 
Pine Select Heartwood, Square Edges. 

Posts & Douglas Select 56 P osts & Timbers, Douglas Fir, Select, 85% Heartwood, 
Timbers Fir Square Edges. 

Southern Dense 51 Posts & Timbers, Southern Pine, Dense Sewct, 85% . r Pme Select R ea twood, Square Edges. 

For bridge floors when Oalr is specified. only vVhite Oal{, Burr or Post Oak, may be 
furnished. The planl{s shall conform to the National Hardwood Lumber Manufactur
ers Association ''Rl1les for Measurement and Inspection of Hardwood Lumber,'' (No. 
1 Bridge Plank, page 73), effective January, 1933. 

(b) Class C. All material furnished under this class shall conform to the follo,v
ing standards according to the species of material: 

Grade 
Species Designation Standard ----------•--- ____ , ______________________ _ 

Douglaa Fir ) No. 1 Common Par. 195 West Coast Lumbermen 's Ass 'n., St 'd. Grading 
Western Hemlock) Dimension & Dressing Rules, 1929. 

Ponderosa Pine 

No. 1 Common P ar. 187, West Coast Lumbermen 's Ass 'n., St 'd. Grading 
Boards & Dressing Rules, 1929. 
No. 1 Common Standard Grading & Dressing Rules, July 1, 1929. Western 

White Pine Ass 'n. 
No. 1 Commonl Standard Specification for Grades of Southern Pine Lumber 
Dimension and Timbers, Sept., 1932, Southern Pine Association. 
No. 1 Common 

Southern Pine 

Boa.rd ) 

(c) Class D. All material of this class shall conform to the requirements of the 
A. S. T. M. ''Standard Specifications for Structural Wood Joist, Plank, Beams, 
Stringers and Posts,'' Designation D245-30, and to the detailed requirements of the 
coded specifications as follows : 

Coded Specifications 

Use Material No. Title 

Joist & Douglas Fir or 48 J oist & Plank, Common, No Heartwood or Sapwoo 
Plank Southern Pine Requirements, Wane Permitted. 
Posts & Douglas Fir or 73 P osts & Timbers, Common, No Heartwood or Sa.p 
Timbers Southern Pine wood Requirements, Wane P ermitted. 

d 

Material furnished under this specification shall show a mean average on one end 
of the piece of not less than 4 annual rings per inch ,vhen measured over tl1e 3-inch 
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line located as specified for determining ''Close Grain'' or ''Density'' for Class A 
material. 

Section 4121. Posts. 
4121.01 GENERAL REQUIREMENTS. All posts furnished shall conform to the 

detailed require1nents hereinafter stated for one of the classes listed below as specified 
on the plans and proposals: 

Round Wood Posts 
Sa,ved Wood Posts 
Steel Angle Posts 
Steel Tee Posts 

4121.02 ROUND WOOD POSTS. All round wood posts shall be cut from sound 
and solid trees. They shall contain no unRound lmots. Sound knots will be permitted 
provided the diameter of the knot does not exce~d ~~ of the diameter of the piece at 
the point where it occurs or a maximum of 2½ inches. They shall be free from de
cayed ,vood, rot, ''red heart,'' ring shake or season checl{s which penetrate at any 
point more than ¼ the diameter of the piece or are more than ¼" wide. Fir and 
pine posts shall be close grained, showing· 6 to 20 annular rings per inch when 
measured as prescribed for close g·rain or density for untreated lun1ber, Class A, Sec
tion 4120. Spiral grain sl1all not exceed ¼ turn in 10 feet. Grol1ps of knots or any 
defect or combination of defects which impair the strength more than the maximun1 
knot shall not be accepted. All posts shall be peeled for their ft1ll length and all bark 
and inner sl{in removed. The part of the post ,v hich will remain ol1t of the ground 
shall be shaved clean, and free from glazed st1rface left by dried sap. All knots and 
projections shall be shaved smooth and flush with the surface of the surrounding 
wood. 

When so specified on the plans or proposals the tops of posts shall be shaped to a 
true hemispherical st1rface which shall have the same diameter as specified for the 
posts and whose axis shall coincide with the axis of the nost. 

(a ) Straightness. All posts shall be free from short or reverse bends. Curvature 
or s,veep in excess of 2½ inches measured at its maximum deviation will not be per
mitted. 

(b) Size. The size of posts will be specified on the plans or proposals by even 
inches of the diameter of the top. Posts will be accepted only when the top <;liameter 
equals the specified dimension or exceeds it by less than½ inch. This diameter may 
be determined from the circumference divided by 3.14. 

( c) Species. The species of wood of posts furnished under these specifications 
shall be that called for on the plans or proposals with the following limitations: 

(1) Posts ,vhich are to be given full pressure preservative treatment shall be 
Southern Pine, or Douglas Fir. 

(2) Posts which are to be given preservative treatment on butts only shall be 
Cypress or White Cedar. 

(3) Untreated posts shall be White or Bt1rr Oak, Blacl{ Locust, Osage Orange 
or Red Cedar. 

(d) Preserv:ative Treatment. All posts ,vhen so stipulated on plans or proposals, 
shall be given preservative treatment in accordance with the methods specified in 
Section 4117, and with one of the preservatives specified in Section 4116. 

( e) Inspection. The posts shall be inspected before being treated. The Contractor 
shall notify the Materials Department of the State Highway Commission at Ames, 
Iowa, of the name and location of the company furnishing the posts. If the posts 
are to be treated at the source of supply, such notice shall be given in advance of !he 
date of treatment to allow for the selection and testing of samples of the preservative 
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which is to be used. The inspector shall have free access to all parts of the treating 
plant and the plant shall be equipped with instruments for accurate measurement of 
the treating process. 

Posts ,vhich are to be butt-treated only may be treated after delivery at the site of 
the ,vorl{. 

4121.03 SA WED WOOD POSTS. Sawed wood posts for all construction other 
than sign posts and hand rails for bridges shall conform to the requirements of Sec
tion 4120, ''Untreated Lumber, Class A.'' 

Sign posts shall conform to the requirements listed in Paragraph 4121.04. 

(a) Size. Posts Rhall conform to the shape and nominal dimensions specified on 
the plans or proposals. 

(b) Preservative Treatment. All posts when so stipulated on plans or proposal~, 
shall be given preservative treatn1ent in accordance with the methods specified in 
Section 41] 7, and ,vith one of the preservatives specified in Section 4116. 

4121.04 WOOD SIGN POSTS. Wood sign posts shall be furnished either treated 
or untreated as specified in the proposals or contracts. They shall conform to the 
follo,ving· requirements: 

(a) Species. "\Vood sign posts may be furnished untreated in either Redwood or 
Red Cedar, and treated in either Southern Pine or Douglas Fir. They shall conform 
to the following requirements for the respective species as specified on the plans or 
proposals: 

(1) Redwood. Redwood posts furnished under these specifications shall com
ply \Yith the following requirements: 

a. Size of Knots. Knots shall not exceed one-third of the width of face. Single 
pin 1,nots will be admitted in any nun1ber or any position except in clusters. The 
nun1ber of sound, incased or pith lmots on all 4 sides of the piece shall not exceed 
t,vice the length of the stich:, in feet, and the total nl1mber of k:nots on any one 
face shall not exceed three-fourths of the length of the stick: in feet. Clusters of 
k:nots ,vill not be admitted. 

b. Shakes, Checks and Splits. Shakes, checks and splits in green wood shall 
not exceed ½ the width of the end. In seasoned wood they shall not exceed % 
the ,vidth of the end. 

c. Slope of Grain. In the middle ½ of the length the slope of grain shall not 
excPccl one to 15. 

d. Heartwood. Pieces shall contain only heartwood. 

e. Close Grain. Rate of growth shall not be less than 7 annt1al rings per inch. 

(2) Red Cedar. Red Cedar posts shall comply with tl1e requirements of Para
g·raph 451 for ''S~lected Con1n1on Red Cedar'' of the ,,rest Coast Lumbermen's 
Association ''Standard Grading and Dressing Rules No. 9,'' effective July 1, 1929, 
except tl1at no piece shall sho,v less than 75% heart,vood on any face. 

(3) Southern Pine. Sol1tl1ern Pine posts shall comply with the requirements 
for ''No. 1 Longleaf Sn1all Tin1bers'' or ''No. 1 Shortlcaf Small Timbers'' as given 
in the Sol1thern Pine Association ''Standard Specifications for Southern Pine Lum
ber and Tin1ber,'' effective Septemhcr 1, 1932, except that in the center half of the 
length the su1n of the diameters of all lmots on any one face shall not exceed the 
,vidth of the face. 

( 4) Douglas Fir. Douglas Fir posts shall con1ply with the requirements of 
Paragraph 195 for ''No. 1 Comn1on Dimension Douglas Fir'' of the West Coast 
Lumbermen 's Association '' Standard Grading and Dressing Rules,' > effective July 
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1, 1929, except that in the center half of the length the su1n of the diameters of 
all knots on any one face shall not exceed the ,vidth of the face. 

(b) Size. All wood sign posts shall be furnished to the non1inal dimension of 
4 in. x 4 in. Sllrfaced four sides to not less than 31/2 in. x 3½ in., in lengths 8 ft., 10 ft., 
12 ft., as ordered. All posts shall be sa,ved square at both ends and shall be bored 
with 8 holes 7 /16 in diameter. The first hole shall be 3 in. from one end and other 
holes at 6-inch spacing (cc). The spacing and alignment of the holes shall be within 
1/16 inch of true centerline and distance. 

(c) Preservative Treatment. All Douglas Fir and Southern Pine sign posts shall 
be given full pressure preservative treatment in accordance with the method specified 
in Section 4117, ''Preservative Treatment for Timber,'' with the preservative specified 
in the proposal or the contract, which shall meet requirements of Section 4116, ''Tim
ber Preservatives.'' 

(d) Inspection. Inspection of untreated wood posts will be made after delivery. 
Inspection of treated wood posts will be performed at the treating plant. Both the 

untreated material and the treating procesR will be inspected. The manufacturer shall 
advise the Department of 1'1aterials and Tests of the Iowa Highway Con1mission a 
sufficient time in advance of the treating date to allov, for arrangen1ents for inspec
tion and testing preliminary samples of preservativeR. 

4121.05 STEEL ANGLE POSTS. Steel angle posts shall be furnished in 10-foot 
lengths, weighing approximately 2.44 pounds per foot. The cross section of the post 
shall be 2 in. x 2 in. x 3/16 in. angle. Tbe moment of inertia sl1all not be less than 
0.28 in. Bidders should submit a sample of their post prior to the letting. One leg 
of the angle shall be punched with 7/16 inch holes as follows: first hole 3 inches from 
the top, 7 more holes at 6-inch spacing·. The spacing and alignment of the holes shall 
be within 1/16 inch of the true center lines and distance. 

(a) Zinc Coating. After the posts are cut to length and punched, they shall be 
coated with a minimum of 2 ounces of zinc per square foot of surface. The zinc coat
ing shall be applied by the hot-dip process. It shall be tmiform in thickness, and shall 
be smooth and free from blister ~pots, scales, holes, or other imperfections not con
sistent with a sound coating. 

Determination of the weight of zinc coating shall be made in accordance with the 
Hydrochloric Acid-Antimony Chloride Method as described in the A. S. T. M. ''Stand
ard l\{ethod for Determining Weight of Coating on Zinc Coated Articles,'' Designation 
A90-30. 

The zinc used for the coating shall be any grade of zinc conforming to the require
ments of the A. S. T. M. '' Standard Specifications for Slab Zinc,'' Designation B6-18. 

4121.06 STEEL TEE POSTS. Steel tee posts shall be made of rail steel 6½ ft. 
long and 1 ½ in. x 1 ½ in. tee section, or a section having a mon1ent of inertia and 
area of projection not less than that of the spec.ified tee section in both directions. 
The average weight of tee sections shall be not less than 8.75 pounds per post and 
no post shall weigh less than 8.50 pounds. They shall be sharpened on one end by 
shearing off both sides of the flange of the tee. Posts shall be punched with one %
inch hole near the top. 

(a) Painting. After shearing and punching, all posts shall be painted with an 
iron oxide paint and oven-dried in such a manner that the paint film will be uniform. 
hard and free from mark:s due to contact with other surfaces. The paint used shall 
have proper flowing and covering properties to suit the method of application .. It 
shall contain not less than 40.0 per cent by ,veight, iron oxide pigment, and shall weigh 
not less tl1an 10.0 pol1nds per gallon at the time of application. 
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Section 4122. Piling. 
4122._0~ STEEL PILING. Steel piling shall have the section sho,vn on the plans. 

Steel p1l1ng shall be rolled from steel conforming to the requirements of Section 4113. 

4122.02 CONCRETE PILES. Concrete piles shall be made of Class A concrete 
as specified in Section 2402. They shall have the form, dimensions and reinforce
ment sho,vn on the plans and shall be constructed and cured as required in Para
graphs 2501.03 and 2501.04. 

4122.03 UNTREATED WOOD FOUNDATION PILES. Untreated wood founda • 
tion piles shall be cut from sound and solid trees preferably during the winter season. 
To avoid deterioration and excessive season checks they should be cut within 12 
months prior to delivery to the construction site. They shall contain no unsound lcnots. 
Sound l{nots v.rill be permitted provided the diameter of the lrnot does not exceed 1/2 
of the diameter of the stick: at the point ,vhere it occurs, with a maximum limit of 
4 inches. They shall be free from decayed wood, rot, '' Red Heart,'' ring shake and 
season checks \Yhich penetrate at any point 1nore than ¼ the diameter of the pile or 
which are more than ¼ inch wide. Cypress piling sho,ving peck over 5.0 per cent 
of either butt or tip ,vill not be accepted. Fir and Pine piling shall be close grained 
showing 6 to 20 annular. rings per inch when n1easured as prescribed for '' close 
grain'' or ''Density'' for untreated lumber, Class A, Section 4120. Groups of knots 
or any defects or combination of defects which ,vill impair the strength more than 
the maximum lmot ,vill not be accepted. 

Piles shall be cut above ground swell and shall taper uniformly from butt to tip. 
Both butt and tip shall be cut sql1are. All lmots shall be trimmed close to the body 
of the pile. All piles shall be peeled. On all species except Red Cedar all the outer 
barlc and at least 75 per cent of the inner barl{ shall be removed. Red Cedar piles 
shall have at least 75 per cent of the outer and inner barlc removed. 

They shall also conform to the following req11irements: 

(a) Species. Untreated wood foundation piles may be White Oak, Burr Oak, 
Willow Oalc, Post Oalc, Red Cedar, W e~tern or White Cedar, Cypress, Chestnut, 
Tamarack, Douglas Fir, Southern Pine, Norway Pine or other wood which will sat
isfactorily withstand driving. 

(b) Dimensions. At least 95 per cent of piles in any one shipment shall conform 
to the f ollo,ring dimensions: 

Circumference 3 ft. from Butt Tip Diameter 
Inches Inches 

Length 
Feet M" . 1 n 1 mum Maximum M" . 1 n 1 mum Maximum 

. ·- -- - --
Less than 40 ft. (0.5L* + 23) 55.0 8.0 10.0 
40 ft. and over (0.5L* + 23) 60.0 , 7.0 9.0 

*L = Length of pile in feet 

The remaining 5 per C'ent of the lot may be deficient in n1inimum butt or minimum 
tip measurement by not more than 5 per cent of the specified dimension. 

Piles ,vill be furnished to the lengtl1 called for in plans or proposals or as specified 
by the Engineer. These lengths will be specified in multiples of 2 feet for lengths of 
20 feet and under, and in multiples of 5 feet for lengths over 20 feet. 

(c) Straightness. The center of the pile shall not deviate more than 4 inches from 
a straight line drawn fron1 the center of the tip to the center of the butt. In short 
bends the distance of the center of the pile from a line drawn from the center of the 
pile above the bend to the center of the pile below the bend shall not exceed 4 per cent 
of the length of the bend or 2½ inches. 
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4122.04 UNTREATED WOOD PILES FOR EXPOSED WORK. Untreated ,vood 
piles for exposed ,vork or above ground ,vater level shall conform to the foregoing 
requirements for fot1ndation piling with the following additional requirements: 

(a) Species. Piling shall be of one of the following species: ,Vhite Oak, Burr 
Oak, Post Oal(, Tennessee Red Cedar, Douglas Fir, Western Red Cedar or Southern 
Pine. 

(b) Heartwood. The diameter of the heartwood at both butt and tip shall not be 
less than eight-tenths of the required diameter of the pile. 

4122.05 TREATED WOOD PILES. Piles to be given preservative treatment shall 
conform to the requirements for Untreated Foundation Piles (Paragraph 4122.03) 
with the following additional requirements: 

(a) Species. The piles shall be either Southern Pine or Douglas Fir. 

(b) Peeling. All piles shall be peeled by removing all of the rough bark and at 
least 80 per cent of the inner bark. No strip of inner barlr remaining on the pile shall 
be over ~4 inch wide or over 8 inches long, and there shall be at least one inch clean 
wood surface between any 2 st1ch strips. Not less than 80 per cent of the surface of 
any circumference shall be clean wood. 

(c) Preservative Treatment. The piles shall be given full pressure preservative 
treatment in accordance ,vith the requirements of Section 4117. The preservative 
used shall be creosote oil conforming to the requirements of Paragraph 4116.02. Ring 
shakes, checl{s, ''water bursts,' ' or similar defects which develop during the treat
ing process may be considered cause for rejection. 

Section 4123. Snow Fence. 
4123.01 GENERAL. Snow fence shall consist of wood slats tightly woven to

gether with galvanized wire cables. 

4123.02 SLATS. The actt1al dimensions of the slats shall be 1½ in. by ½ in. by 
48 in. The slats shall be cut ,vith sqt1are or pointed ends and shall be well seasoned 
before weaving. They shall be spaced 2 inches apart. Slats may be made of any 
durable wood except Cottonwood, Basswood, Poplar, Gt1m or Elm. The fence shall 
not contajn over 3 per cent of weal{ slats cat1sed by cross grain, h:nots or other defects. 

4123.03 CABLES. The slats shall be tightly woven together by 4 or 5 cables, each 
cable to consist of 2 galvanized ,vires. 

If 4 cables are used tl1e wire shall be not less than 0.102 jnches in diameter. If 5 
cables are used the wire shall be not less than 0.095 inches in diameter. One cable 
shall be placed approxin1ately 4 inches fron1 each end of the slats and the other cables 
equally spaced betvreen these two. Each wire shall have a continuous coating of zinc 
galvanizing of uniform thickness. The average amount of coating shall be not less 
than 0.50 ounce per square foot. No one specimen shall show less than 0.45 ounce 
per square foot of surface. Such limits shall apply to wire before fabrication. The 
coating shall be smooth and free from blister spots, scales, l1oles, or other imperfec
tions, and shall not cracl{ or spall when the wire is fabricated into snow fence. 

4123.04 POSTS. The posts used shall be steel tee posts conforming to the require
ments of Paragraph 4121.06. 

4123.05 SAMPLING AND TESTING. Samples shall be tah:en from at least 10 
per cent of the number of bundles of wire or snow fence in a shipment, each sample 
to consist of not less than 12 inches of wire, and not less than 12 ,vires shall be tested 
as the basis of computing the average amount of coating. The ,veight of coating shall 
be determined by the ''Hvdrochloric Acid-Antimony Chloride 1'1ethod,'' of the A. S. 
T.1'1. ''Standard Method of Determining Weight of Coating on Zinc-Coated Articles,'' 
Designation A90-30. 

136 



4123.06 PAINT. All fence shall be treated as n1anufacture<l by passing it through 
a red iron oxide paint. Such paint shall thoroughly cover the sla.ts. 

4123.07 PACKING. The fence shall be furnished in rolls containing 50 feet of 
fence. 

Section 4124. Miscellaneous Materials. 
4124.01 PARTING STRIPS. Parting strips for concrete pavements shall be one 

of the :3 following· types : 
(a) 11etal parting strip shall be of 18-g·auge U. S. S. G. coated or uncoated sheet 

metal, formed and punched according to the details given on the plans. Its width 
shrill not , 1ary by more than ¼ inch from the "'idth sho,vn on the plans. 

(b) Pre-moulded bituminot1s parting strip shall be not less than ¼ inch thick 
an~ not less than 2~/2 inches wide. It shall be of material complying with the re
qu1ren1ents of Parag·raph 4106.04, or other suitable material. 

( c) Bitu1ninous material for filling open center joints shall be asphalt comply
ing with the reqt1irements of Parag·raph 4106.05. 

4124.02 METAL EXP ANSI ON TUBES. ExpanRion tubes to be used on dowel 
bars through expansion joints shall be non-collapsible tubes with one end closed. 
They shall be forn1ed ,vith a positive bar stop capable of withstanding a push of more 
than 20 pounds. The stop shall be located 6 inches from the open end of the tube. 
All tubes shall have an internal diameter 1/16 inch larger than the nominal diameter 
of the bar. The length of that part of the tube having this diameter shall be equal 
to the length of bar projecting as sho,vn on the plans, plus the thiclrness of the ex
pansion joint. 

4124.03 WIRE ROPE. Wire rope for guard rails shall have a diameter of ¾ inch 
or one inch as called for on the plans. 

(a) Three-quarter Inch Wire Rope. Three-quarter inch wire rope shall be com
posed of 3 strands, each strand having 7 ,vires. The wires shall be of double gal
vanized annealed steel all of tbe same grade of steel and of uniform quality and free 
from scales, inequalities, fla,vs and splits. The diameter of the wires shall not be less 
than 0.117 inch nor more than 0.124 inch. The lay of the finished rope shall not be 
more than 7.5 inches. The lay of the wires in the strand shall not be n1ore than 4.5 
inches. The minimum tensile strength of the rope shall be 13,000 pounds. 

(b) One-inch Wire Rope. One-inch wire rope shall be composed of 6 strands with 
a ,vire strand center; each strand having 7 wires. 'rhe wires shall be of double gal
vanized annealed steel, all of the same grade of steel and of uniform quality and free 
from scales, inequalities, flaws and splits. The diameter of the wires shall not be 
less than 0.105 inch nor n1ore than 0.112 inch. The lay of the finished rope shall not 
be more than 10.0 inches. The lay of the wires in the strand shall not be more than 
4.5 inches. The n1inimum tensile ·strength of the rope shall be 30,000 pounds. 

(c) Zinc Coating. Each ,vire of the rope shall have a continuous coating of zinc 
of uniform thicl{ness appUed bv the hot dip n1ethod. The weight of zinc coating shall 
not he less than 0.8 ounces per square foot of surface. The coating shall be strongly 
adherent to the i:-11rface of the ,vire and sl1all be free from blisters, scale, boles or other 
imperfections. The zinc coating shall be capable of withstanding 4 immersions in 
a standard testing solution of copper sulphate ,vithout sl10,ving any trace of metallic 
copper on the steel. The first 3 immersions shall be for a period of one minute each 
and the fourth im1nersion for a period of½ 1nint1te. 

4124.04 GUARD RAIL FITTINGS. All gt1ard rail fittings furnished under these 
specifications shall confor1n to tl1e followiJ1g req11irements: 

(a) Zinc Coating. All metal guard rail fittings except cast iron or malleable iron 
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dead men shall have a continuous zinc coating of unifor1n thich:ness applied by the 
''Hot Dip'' method at the rate of not less than one ounce per square foot of surface 
on all surfaces except female threads. The coating· shall he s1nooth and free from 
blister spots, scales, holes or other imperfections. The weight of coating shall be 
determined in accordance with the ''Hydrochloric Acid-Antin1ony Chloride Method'' 
as described in tl1e A. S. T. 1\f. '' Standard Method of Determining Weight of Coating 
on Zinc-Coated Articles,'' Designation A-90-30. 

(b) Strength. In all cases where stress is transmitted through eyebolts, clips, 
threads and nuts, turn-buck:les or other fittings, the minimum tensile strength of such 
connections when assembled sl1all be at least that specified for the cable. 

(c) Dimensions. The actual weight of all guard rail fittings shall be within 5 
per cer1t of the theoretical ,veight for the nominal dimension shown on the plans. 

4124.05 BRONZE METAL. Bronze shall conform to the requirements of the A. 
S. T. 1\,[, '' Standard Specifications for Bronze Bearing 1\1etals for Turntables and 
Movable Railroad Bridges,'' Designation B22-21. '' Class B'' metal will be admitted 
unless otherwise sho,vn on the plans. 

4124.06 HYDRATED LIME. Hydrated lime Rhall comply ,vith the requirementc:; 
of the A. S. T. 1\1. ''Standard Specifications for Hydrated Lime,'' Designation C6-24. 

4124.07 CALCIUM CHLORIDE. Calcium chloride used for dust prevention or 
for an admixture in concrete shall comply witl1 the requirements of the A. S. T. 1\f. 
'' Tentative Specifications for Calcium Chloride for Dust Prevention,' ' Designation 
D98-30T. 

4124.08 BURLAP FOR CURING CONCRETE. Burlap used for curing concrete 
paven1ents shall comply witl1 the following requirements. The average dry weight 
shall not be less than 9 ounces per square yard. The ash based on the dry weig·ht of 
the hurlap shall not be more than 3 per eent. The burlap shall be composed of not 
less than 95 per cent jute and manila fibers. Burlap reclaimed from previous use for 
purposes other than the curing of concrete, shall be thoroughly washed to remove 
all trace of materials, such as sugar, ,vhich may injure the concrete. 

4124.09 PAPER FOR CURING CONCRETE. Paper to be used for the ~uring of 
concrete paven1ents shall be of a type and quality approved by the Engineer. It shall 
be st1fficiently strong and tough to permit its use under the conditions existing on 
highway paving worl{, without being torn or otherwise rendered unfit for the purpose 
during the curing period. The paper as prepared for use shall have such dimensions 
that a 8ingle unit will extend from one bottom corner of the slab to the opposite bottom 
corner of a slab of normal ,vidtb with allowance for shrinkage of the paper, and cover 
a length of slab not less than 20 feet. Paper not n1anufactured in sizes whirh will 
provide the dimensions specified above shall be securely se"·ed or cemented together 
in such a way that joints in the paper \vill not separate during the curing period. 

The paper used shall n1eet the requirements of Paragraph 2303.21 ( c) as to the pre-
vention of loss of moisture. · 

4124-.10 BITUMINOUS TREATED PAPER FOR INSULATING SUBGRADE 
FOR CONCRETE PAVEMENT. Bituminous treated paper to he used for insulating 
the st1bgrade for concrete pavement shall n1eet the follo"\'\·ing requirements : 

(a) Kind of Paper. Tl1e paper shall be l,raft, n1ixed k:raft and felted stock:, or 
felted stock:. 

(b) Saturant. The ~att1rant t1~ed ~hall be asphalt. 

(c) Weight. Tl1e ,Yeig·l1t of the satt1rated paper ~hall be not less than 40.0 lbs. 
per 1000 sq. ft. 
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(d) Evaporation Loss. When heated for one hour at a temperature of 163°C., 
the paper shall lose not more than 7.5 per cent of its original ,veight. 

(e) Pliability. The paper shall bend through 180 degrees around a mandrel 1/16 
inch in diameter at a temperature of 70°F., witl1out craclcing or breaking. 

(f) Per Cent of Satur.ant. The an1ount of saturant contained in the paper shall 
be not less than 50.0 per cent of the ,veight of tbe untreated paper. 

(g) Strength. The paper shall meet the following strength requirements: 
(1) Bursting strengtl1 as detern1ined by the Mullen Test: 

The paper as received ........................................................ Nat less than 40 lb. 
The paper after being im1nersed in ,vater for one hour Not less than 20 lb. 

(2) Tensile strength as received: In the longitttdinal direction .............................................. Nat less than 45 lb. 
Across the paper ······································· ····························· Not less than 15 lb. 

(h) Diameter of Roll. The diameter of the roll of paper shall not exceed 8 inches. 

(i) Width of Paper. The width of paper used shall not be more than 48 inches, 

nor less than 12 inches. 
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PART V 
• 

STANDARD FORMS 
T~e f ollo,,Ting are tl1e '' Standard Forms'' referred to herein, and these forms are 

applicable to all worlc done under these specifications. 

1 Standard Form for Advertisement Form No. 881 

NOTICE TO BIDDERS 

Sealed bids will be received at the office of the Auditor of ........................................... . 

County, at .............. · .................................................. , Io,va, until. ............... o 'clock .......... M., on 

............................................................ , 19 ........ , for the variot1s items of construction ,vork: 
and/ or n1aterials and suppliess listed below. 

A certified checlc or cashier's check drawn upon a solvent Iowa bank to the 
amount listed below, and made payable to the County 1\.11ditor shall be filed ,vith each 
proposal, ,vluch check in case of a bidder receiving· an a,vard, 111ay be cashed and the 
proceeds retained by the County as liquidated damages if he fails to execute a con
tract containing the provisions required by the statutes of Io,va, and file an approved 
bond for the faithft1l performance thereof, within ten days after the acceptance of 
his bid. 

Plans, specifications and proposal forms for the worlc may be seen and may be 
secured at the office of the County Auditor. 

All proposals filed must be on the form ft1rnished by the County, sealed and plainly 
n1arlced. Proposals containing· an:v reservations not provided for in the forn1s fur
nisl1ed 1nay be rejected, and the County Board reserves the right to ,vaive technical
ities and to reject any or all bids. 

Bidders are advised that preference must be given to Io,va domestic labor, and that 
''by virtt1e of statt1tory authority, a preference will be given to materials, products, 
supplies, and otl1er articles produced, manufactured, made or grown within the State 
of To,Ya. '' ( See Chapter 62Bl of the 1931 Code of Io,va.) 

(Ensdneer•s Note. Insert he· e location oC 1·011d or bridge to be improved or destination of material delivered with brief descrip
tion of work lo be conb·acted, such as, mileage of road to be graded, or surfaced, with cubic yards of excavation, cubic yards 
of gravel to be hauled, lineal feet of various sizes of drain tile c,r culvert piJle to be furnished nnd laid, lineal feet of piling 
or board feet of lumber to be furnished. Alf',() slipulate the minimum amount of proposal guaranty). 

Board of Supervisors 

························································, 19 ....... . .............................................................. Cou11t'j 

By .................................................................... . 
County Auditor 

Engineer's and Auditor•s Note. Use this {orm for publication in advertising the Jetting. 
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SPECIAL PROVISIONS 

Engineer's Note:-Under this heading specific information regarding the work 
to be let should be furnished. Such information is supplementary to that given on 
the plans and in the Standard Specifications, and shall include: 

1. The proposed division of work, and a statement as to the minimum amount 
of work that will be awarded one bidder. 

2. A complete description of location of gravel pits, or other pertinent information 
relative to the proposed source of st1rfacing material, if the work to be let con
templates surfacing of any description. 

3. If the proposed improvement includes grading or graveling, a statement as 
to . which standard sections are applicable. 

4. Any other information applicable to the work to be let, not shown on the plans 
or given in the standard specifications. 

Special provisions shall be prepared by the Eng·ineer for each letting and shall be 
furnished the Contractor and the Highway Commission, together with Notice to 
Bidders and Proposal Form. 

• 
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2 Standard Proposal Form Form 382·C 

PROPOSAL FORM 
Type of W or lr ....................................... . County 
~1il es ..................... . Pro j. No. . .............................................. . 
Proposal of 

(Name of Bidder) 

of 
. - ··········------·----------------------------------·············--------········-----·------················----------------------------------(Name of Town) (State) 

for work: on ...................................................... Project N um her.................................... located 

···································-···········-·······-························-················································ ····---------------------------·-----------
(Engineel''S Note. Insert here name and location of roads included in letting) 

To the Board of Supervisors of ........ ·-·······-·········-··········-······························ County, Iowa, 
................ here by certify that ........................... -· .............................................. the only person, 
or perso11s, interested in this proposal as principals ; that an examination has been 
made of the plans, specifications, and contract form, including the supplemental speci-
fications contained herein, and of the site of the ,vork:, and ................ understand that 
the quantities of ,vorlr as sho,vn herein are approxin1ate only and are subject to in
crease or decrease, and fl1rther 1.1nderstand that all quantities of worlr, whether in-
creased or decreased, are to be performed at the t1nit prices stipulated herein; ........... . 
propose to furnish all neces$ary n1achinery, eqt1ipn1ent, tools, labor, and other means 
of construction and to furnish all materials specified, in the manner and the time pre
scribed, and to do the ,,ork at the prices hereinafter set out. ,v e further propose: 

That ''by virtue of statutory authority, a preference will be given to 1naterials, 
products, supplies, and other articles produced. 1nanufactured, made or gro,vn witl1-
in tl1e State of Io,va.'' 

To do all '' Extra Work'' which may be required to complete t11e work contemplated, 
at unit prices or lump st1ms to be agreed upon in writing prior to starting such worlr, 
or if such prices or sums cannot be agreed upon, to perfor1n such ,vork on a force 
account basis, as provided in the Specifications. 

To execute the formal contract within ten days from date, to begin work and com
pletr sa1ne as follows: 

Division No. Date Begin Date Complete 

Th0 interval of tiine bet,veen the dates specified herein for beginning and complet
ing- thP worlr shall constitute the '' contract time.'' 

To fl11·nish a C'ontrac-t bond in an a1nount not lc>ss than 7f) per c0nt of contract sun1, 
as Rr<'nritv for the construction and con1pletion of the work awarded ....................... .in 
accorclanc·e ,vith the plans, specifications and contract. 

Enclosed here,vi th find }rcerthi:fle1 CChhecl1{ f in the amount of ............ ·•·····-·········Dollars as 1er s ec {1 
($ ........................ ) as a proposal gt1aranty ,vhich it is t1nderstood ,vill be retained in the 
e,Tent the forn1al contract or bond is not excct1tcd, if a,vard is n1ade to the undersigned. 

Date of T.1eiting· ............................................... . Si ,g;ne d ........................................................... . 

...... . .. ·················································• 19 .. . 
Signatures are to comply with requirements of the specifications. 
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SCHEDULE OF PRICES 
(Form 882-C Reverse) 

Bidder must fill in llnit prices in ,vords and figures and make extension for each item. 

Unii Price Amouni 
Item Items and Unit Prices Bid Approximate 
No. Quantities 

Dollars Cents Dollars Centa 

• 

(Engineer's Note. Insert here divisions, items, description of work, and approximate quantities) 
I , 

• 

• 
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3 Stnndard Form of Contract Form 383 

Project. No. ····-····································· 
County ···-············································· 

CONTRACT 
THIS AGRI~EiIENT made and entered by and bet,veen ............................................... . 

County, I o,va, by its Board of St1pervisors, consisting of tl1e follo,ving n1e1nbers: 
····························---------···························--·---·------------------·--··················································-·············· ··············· 

p;;t;;.··~f··th;··fi~;i··i;;~i·;··~d··::~~:~~~~~·:::::~~~~·:::~~:~~~~~·:~~~~:~~~~·:~~=:~~~~·:~~:~~~~·~:~:::~~~·::~~~~:~~~·::~=::~~·::~~:::~~~~·~:: 
of ················································································-··-·-·-·-···-···, party of the second part. 

WITNESSETH: That the party of the second part, for and in consideration of 
•··········································································-······································-··················-··· Dollars 
($ ........................ ) payable as set forth in the specificationS- constituting a part of this 
contract, hereby agrees to construct in accordance with the plans and specifications 
therefor, and in the locations designated in the notice to bidders, the various items 
of ,vorlc as follo,vs: 

Item 
No. ITEM Quantity Unit Price Amount 

. 

Said specifications and plans are hereby made a part of and tl1e basis of this agree
ment, and a true copy of said plans and specifications are now on file in the office of 
the County Auditor under date of ···············································-·······, 19 ........ . 

That in consideration of the foregoing, the party of the first part hereby agrees to 
pay to the party of the second part, promptly and according to the requirements of 
the specifications the amounts set forth, subject to the conditions as set forth in the 
specifications. 

That it is mutually understood and agreed by the parties hereto that the notice to 
bidders, proposal, the specifications for ·······························-··-··········-··················-············· 
.................................................. Project N 0 •................ , ·······················-···············County, Iowa, 
the within contract, the contractor's bond, and the general and detailed plans are and 
constitute the basis of contract between the parties hereto. 

Tl1at it is further understood and agreed by the parties to this contract that the 
above ,vork shall be commenced on or before the ........... day of ................................ , 19 ...... , 
and shall be completed on or before the ............ day of ........................... _ ... , 19 ...... , and that 
the time of commencing and completion of said ,vorl{ is tl1e essence of this contract. 

IN WITNESS WHER~JOF the parties hereto set their hands for the purposes here-
in expressed to this and three other instruments of like tenor, as of the .................... day 
of ........................................................ , 19 ........ . 

. ............................................. County, Io,va 
Part}r of the First Part 

By·················································· ... ··············· 
A pprov0d: Cl1airman 
IO\VA STATE HIGlr\VAY CO~f~IISSION ....................................................................... . 
By ........................................................................ Party of the Second Part 
Date ...................................................................... By ................................................................... . 
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, Standard Form of Contract Bond 

Project. No .......................................... . 
Form 384 

County ···-············································· 
CONTRACTOR'S BOND 

KNOW ALL MEN BY THESE PRESENTS: That we, .................................. ·-··---·--·· 

············································-································· of ....................................................................... . 

(hereinafter called the Principal) and ................................................................................... . 

(hereinafter called the Surety) are held and firmly bound unto ....................................... . 

......................................................................................... ~ .. County, Iowa, in the penal sum of 

·······················································································-··················································· Dollars 
($ .................... ) lawful money of the United States, to the payment of which sum, well 
and truly to be made, the Principal herein firmly binds himself (themselves), their 
heirs, executors, and administrators, and the said S1-1rety binds themselves, their suc
cessors, assigns, executors and administrator, jointly , and severally, firmly by these 
presents. 

THE CONDITION OF THIS OBiiIGATION IS SUCH, THAT whereas the above 

bounden Principal, did on the ................ day 0£ .............................................. , 193 ...... , enter 

into a written contract with the Board of Supervisors, ................................................... . 

.......................................... ...................... County, Iowa, to ···············································-········· 

····································-·-·······--···---·-······················-········-··--·-························-··-·················································· 

Copy of which contract, together with all of its terms, covenants, conditions, and 
stipulations is incorporated herein and made a part hereof as fully and completely 
as if said contract were recited at length, and 

Whereas, the principal and sureties on this bond hereby agree to pay to all persons, firms, or corporations having contracts 
directly with the principal or with subcontractors, all just claims due them for labor performed or materials furnished, In the 
performance of tho contraot on account of which this bond is given, when the same are not satisfied out of the portion of the 
contract price which the public corporation is required to retain until completion of the public improvement, but the principal 
and sureties shA.11 not be liable to said persons, fi.rms, or corporations unless the claims of said claimants against said portion 
of the contract price shall have been established as provided by law. 
' Now if the principal shall in all respects fulfill his said contract according to the terms and tenor thereof, and shall aatlsfy all 
claims and demands incurred for the same, and shall fully indemnify and save harmless the County from all costs and damages 
which it may suffer by reason of failure to do so and shall fully reimburse and repay the County all outlays and expenses which 
it may incur in making good any such defaul~ then the obligation is to be void and of no effect; otherwise to remain in full force and effect. 

Every surety on this bond shall be deemed and held, any contract to the contrary notwithstanding, to consent without notice: 
1. To any extension of time to the contraotor in which to perform the contract, when each particular extension does not e%• ceed sixty (60) days. 
2. To any change in the plans, specifications or contract, when such change does not Involve an increase of more than 

twenty per ·cent (20%) l>f the total contract price, and shall then be r eleased only as to such excess increase. 
8. That no provision of this bond or of any other contract shall be valid which limits to less than one year from the com• 

pletion of the contract the right to sue on this bond for defects in workmanship or material not discovered or known to the 
County at the time such work is accepted. 

4. That no provision of lhis bond or of any other contraet shall be valid which limits to less than five years after the com• 
pletion of the contract, the right to sue on this bond for defects in workmanship or materials in connection with or entering into paving or concrete work. 

This bond is to be considered a performance bond and secures to the County the right to recover from the Contractor on 
acount of material or labor entered into the work or work performed not in accord with the contract, specifications or plans. 
The Contractor does not by this obligation guarantee to maintain the work for five years. 

IN W1TNESS WA H}REOF, vve have hereunto set our hands and seals this ............... . 
day of ............................................ , 193 ..... . 

This bond approved by the Board of 
Supervisors of ......................................... . Principal 
County. J o,,Ta, tl1is ........................ day of By ········································································ 
..... ··········· ··················· ......... , 193 ...... . 

Suretv • 

Chairman By ····•··································································· 
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6 Standard Form of Extension of Contract Time Form 344.c 

County 
• 

Project. No .......................................... . 

Kind of Work ..................................... . 

REQUEST FOR EXTENSION OF CONTRACT TIME 

····································-·····················, 19 ....... . 

To the Board of Supervisors of···············································-···············County, Iowa. 
Gentlemen: 

Our contract dated ........................................................ , 193 ...... , for ................................... . 
(Road or bridge) 

work on .................................................................... Project ................ , ···-··································· 

County, calls for completion by ...................................... , 193....... Extension of time has 

heretofore been granted making the completion date ............................................ , 193 ...... . 

We hereby respectfully request an extension to the ............ day of .................................. , 

193 ...... , in which to complete the worlc and give the follo,ving reasons for such request: 

If this request is granted, ,ve agree to n1aintain such rate of progress on the re
maining work as to insure its completion within the time specified. 

Signed ............ •······-······················-··········--··············· ' 
Contractor 

Request approved by ............................................ County Engr., .............................. , 193 ..... . 

CONSENT OF SURETY 

We, the surety on the contract bond covering the contract above referred to, do 
hereby consent to the extension of time above mentioned, in which to complete the 
work, and agree that the bond be and is hereby extended for a lilce period of time. 

Date this ............................ day of ............................................................................. . 

··············································, 193 ...... . 
Surety 

By ···································································-··· 

COUNTY BOARD'S APPRO"\'"AL 

The foregoing extension of contract time, as reqt1ested by contractor and agreed 
to by surety, is hereby granted. 

Dated at ................................ , Iowa, this .......... day of .............................................. , 193 ...... . 

...................................... _. ..................... , County, Iowa. 

By ................................................................... . 
Chairman 
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6 Standard form for Certificate of Completion Form "36-C 

Contractor Co t1n ty __ . -· .. •-·•• ·--________ ..... ··--··········--... __ 

Surety Project.·--·····-.... ·-· .. ····--...... ··-·-·····-·-

Certification as to Completion of Work 

and 

Final Acceptance by Board of Supervisors 

, ··-··-··---··· ·····--····· -···· ······--···--··-··-··· __ .County, Iowa 

This is to certify that ,vorl< coverrd by contract of.·-··············-··············-···--···-·-··········-··-·· 

date ..... ·--··-·····-· .... ··-····----·--···-·--·-···, 19 ·----·; consisting of 

• ---------------------------------- ·······---··-· ·---------··············---------·················--·----------···············---------------············---
• 

On Project No. 

·-·········-··-··--·--··-·······-·-······-·-······--···· Count3·, I o"\\ra, was co1npleted in accordance wi tl1 plans 

and specifications and in a satisfactory manner on .. ·--·--•····-···-·-···············-·--·---···--, 19 ..... -.. , 

and 1s approvPd for final payn1ent. 
Si g·ne d_ ........ ·-·----·· ... ·-____ ........ ·-. ·-····· ·-.. ·-·-·---... ·--· 

Date __ ·-·-·-·-·-···-····-·-··--·····--··-----------······----··· 

County Engineer 

Board of Super·visors 

Bv ... ·-···----·····--······-··--·······--··---------·--········-····-· 
· Chairn1an 

148 



7 Standard Form for Manufacturer's Guarantee of Culvert Metal 

Manufacturer's Guarantee and Certified Analysis 

BASE METAL FOR CORRUGATED CULVERTS 

Form 341 

We, ···········-······················-··········-·······························, of ............................................................ , 
(Name of l!anufarturer) (City) 

...................................... , manufacturers of ···-···········································································, 
(State) (Trade Name) 

ba&e n1etal for use in corrugated metal culvert pipe under the Standard Specifications 
for Primary Road Construction, 1933 Series, in consideration of the approval of said 
base rnetal by the Iowa State Highway Commission, do hereby represent and guar
antee: 

1. That all base metal of the above tTade name and bearing the trade marlc or iden
tification brand, a farsimile copy of which is attached, will conform to the detailed 
r equirements of said specifications. 

2. That the hase metal so identified by us will conform to the following typical 
chemical analysis: 

Typical Chemical Analysis of Base Metal 
Max.% Min.% 

Carbon ..................................................................... . 

Phosphorus .................................... -··-··············· 

l\,f anganese ............................................................. . -----
Sulphur ................................................................... . 

Silicon ..................................................................... . 

Sun1 of foregoing Elements ....................... . 

Copper .................................................................... ----- ------
3. That we will replace ,vitbout cost any base metal manufactured by us under the 

abo·ve identification and sold in the State of Iowa for use under said specifications not 
in accordanre therewith. 

4. That this guarantee and agreement shall remain in full force and effect so long 
as we contint1e to furnish base metal under said Rpecifications. 

Signed ···················-··········-······························· 
Name of Manufacturer 

By ········································································ 
Title 

State of .................................................... 1 
} ss. 

Connty of ................................................ J 
Suh~cribed and sworn to before me by ............................................................................... . 

this ................ day 0£ ................................................ , 193 ...... . 

Notary Public in and for 

................................ Co11nty ............................... . 
Approvc>d: 

I0\\7 .i\. STATE TIIGIT\V .,\Y COJ\[l\IISSION 

B)r .. ....................................................................... . 

Date: ..................................................................... . 
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8 Standard Form for Material Contract Form 122·D 
Project. No. 
Countv • 

MATERIAL CONTRACT 
THIS AGREEMENT made and entered into bv and between .. ·-·······-··························· 

County, Iowa, by its Board of Supervisors, consisting of the following members: 

·P··;~tv.,·---~r-·th~·-fi~~-t··P·--;~t-,--;~tl-·--····-··----·--·-··------·-·--·--···········································-··-··-······························ 
··········------------········-----······-----------------·······-------·------··-·--------

of........................................ . ....................... , party of the second part. 

WITNESSETH: That the party of the second part, for and in consideration of 
············································································ . Dollars 
( $ ........................ ) payable as set f?rth in th;·;p~~ifi~~;ti.~"u~··~~~~tit~t~-g·~·p;~t of this 
contract, hereby agrees sto furmsh f.o.b. the locations as designated in the NoticP 
to Bidders, and within the time specified therein the various items of materials listed 
below as follows: ·······················-·········································-································-··············-····· 
··········································································································--·-···--························································· 
······---·········-··········-····------···-·········-------···········-·····--·---------------------------·······-························································· 
··········································································-··-···········-··--·············································································· 
···········································································································································································• 
·································································-····················-············ ······················································-·················· 
···············································-············································································································ ················ 
············································································································································································ 
································-························································-················································································· 
································································-·····················-···················································································· 
··········································-················································-··············································································· 
·····················-··············--·····································································································--······························· 
····································································································· ~--·······································-···························· 
·····················-··························-······························--··························································································· 
···-······-······--····--···························-··---·········-·····································-·························-·······················-···-············ 
···········-·····-·······················-·································································································································· 
···························-··-·························-··················································································································· 
······························································-·················-·············································-············································ 
········-·····························································································-··········•·••························································ 
·········••·••······························································································································································· 

That at the option of the Party of the First Part, the amounts of materials may be increased or decreased within thirty (30) 
days from date thereof, not to exceed ten (10) per cent. without invalidating this contract. 

That the Proposal, Notice to Bidders, Specific Contract and the Standard Specifications for Construction Work on the Secondary 
Road System of date of·-··-····--············-··--····--····-• 193 ...... , covering the various kinds or classes of material herein specified, are 
and constitute the contract between the partiess hereto, and that all material furnished sha11 comply with reQuirements thereof. 

That the dates of delivery specified in the Proposal are of the essence of this contract and a failure to nmke delivery within 
··--········-days from the specified date of delivery shall constitute a breach of this contract, and the Party of the First Part may 
thereafter purchafe such material at its option, and the difference in cost, if nny, between the amounts so paid for the material 
and the contract price for the same, shall constitute the measure of damage to be paid by the Party of the Second Part to the 
Party of the First Part for such b~each. 

That in consideration of the foregoing, the Party of the First Part agrees to inspect all materials promptly upon delivery 
and to pay to the Party of the Second Part the sums as set forth in the oontract promptly after the inspection and acceptance 
of the material. 

L~ WITNESS WHEREOF, the parties hereto have set their hands for the purpose 

herein expressed, to this and .................... other instruments of lilre tenor, this ............... . 

day of ...................................... , 193 ...... . 
. ............................................................... County 

Party of the First Part 

Chairman 

By 
Party of the Second Part 
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