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Directions: 

1. Select the BEST SINGLE answer in each item. 

2. Mark ONLY that one answer by plac;:ing an X through the letter in front of it. 
Example: 

The abbreviation Ci,_ sta.-,ds for: 

A Construction Line 

B Center Lane 

C Concrete Line 

)( Center Line 

3. To CHANGE your answer - Mark through your first X clearly and completely. 
Then X through the letter of your new choice. 

4. Some items refer to "Te~t Sheets". These are attached to the end of the 
test. They are designated; 'Test Sheet A , Test Sheet B , etc. Be sure 
to refer to the correct Test Sheet, when you qre asked to do so. Otherwise 
you cannot answer the item correctly. 



1. A culvert described as 10' X 8' would hove these dimensions: 

A Height of 10', Span of 8' 

B Height of 8', Span of 10' 

C Length of 10', Span of 8' 

D Length of 8', Span of 10' 

2. The culvert port from the parapet to the curtain wall is called the: 

A End Woll 

B Head Woll 

C Barrel 

D Channel 

3. No skew means: 

A Parallel to roadway Ci_ 

B At a 45° angle to roadway Ci_ 

C Perpendicular to roadway Ci_ 

D Straight ahead 

·4_ The culvert port from bock of parapet to bock of parapet is called the: 

A Trough 

B Apron 

C Span 

D Barrel 
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5. The main difference between a culvert and a flume is: 

A A flume is larger than a culvert 

B A flume is smaller than a culvert 

C A culvert is open across the top and a flume is ,tot 

D A flume is open across the top and a culvert is not 

6. A 5tl reinforcing bar has a diameter of: 

A .5 inch 

B .05 foot 

C 5/ 8 inch 

D 516 inch 

7. Culvert reinforcing bars in a transverse position are placed in the 

A top or bottom slab, parallel to culvert G... 

B top or bottom slab, perpendicular to culvert G... 

C wingwal I, parallel to wingwall top slope. 

D sidewall, from top slab to bottom slab. 

8. Bors to be spaced at 1 foot centers should be 

A parallel, with a 1 foot distance between bar centers. 

B parallel, with a 1 foot distance between outside bar edges. 

C 1 foot apart, all pointing to the center. 

D 1 foot from center line. 

3 



9. Refer to Test Sheet A. On this sheet, the number of c bars required for a 
4 X 4 culvert on a 45° skew is: 

A 8 

B 9 

C 32 

D 16 

10. The culvert flow line elevation is usually the elevation at the 

A height of the expected water line. 

B bottom of the curtain wol I. 

C top of th e floor, in the trough. 

D mid point between the top and bottom slobs. 

11. A bridge with a design number of 1061 is 

A the 1,061 st bridge to be designed in the state by the State Highway 
Commission. 

B a bridge to be built on project No. 1061. 

C the tenth bridge to be built in that survey township in 1961. 

D the tenth bridge in 1961 to be assigned a design number in that county . 
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12. On the title sheet, the station location given for a bridge refers to a point 

A midway between G..•s of abutment bearings. 

B at the end of the bridge which has the lowest station number . 

C at the end of the bridge which has the highest station number. 

D at the beginning of the bridge approach slab, back of the bridge. 

13. Refer to Test Sheet A. Assume the L distance is 30 feet. The number of a 
bars needed for a straight Concrete Box Culvert, 4'-0 span, Parallel Wing 
Walls, is: 

A 60 

B 62 

C 64 

D 32 

14. On a bridge with a skew, the skew angle is formed by the meeting of: 

A Bridge G.. with roadway G_ 

B Pier and abutment G..•s with bridge G_ 

C Pier and abutment bearing G..•s with lines perpendicular to q_ of roadway 

p Pier G..•s with abutment <i..'s 
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15. For o bridge described os 60'-0 X 30' the length is: 

A 60 feet 

B 30 feet 

C 1800 feet 

D 90 feet 

16. When you see revisions listed on the Title Sheet, you should: 

A Reod them to determine whot hos been cnonged ond why . 

B Turn to the revised sheets to be sure the revisions hove been mode on 
eoch sheet li sted. 

C Di sregard them since these ore important only to the designers . 

D Reod them briefly, so you'll remember what they ore in case you need 
to refer to them. 

17. On bridge plans, the situation pion shows: 

A The situation at the bridge site, prior to construction 

B A top view of the proposed bridge ond surrounding area 

C The structural steel situation 

O A top view of the area below the bridge, where the foundation wi 11 be 
placed 
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18 . Superstructure refers to: 

A All parts of the bridge below the bearings 

B The structural steel used for the bridge support 

C Al I parts of the bridge above the bearings 

D Structural components designed to withstand extreme stress 

19. Steel H Piles designated as (10 BP 42) 

A are 10" wide and 42' long. 

B weigh 42 pounds per foot of pile length and are 10" deep. 

C require 42 pounds of pressure for every 10" of length. 

D ore 10 foot piles which can withstand 42 pounds of bearing pressure 
per foot. 

20 . The Sounding Data shows: 

A Elevations and types of material found at the test holes 

B Expected "soundness" of bridge foundations at specified sites 

C Structural steel testing data 

D The overall expected strength of the bridge 
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21 . On the pion sheets, the notes which you should read ore: 

A All notes designated as General Notes 

B All notes close to diagrams which you are reading 

C All the notes on each sheet 

D Notes located in specific places on sheets throughout the plans 

22. The bridge seat elevation given for an abutment is the elevation at the 

A top of the finished grade, directly above the abutment (L. 

B top of the abutment footing. 

C top of the abutment. 

D bottom of the abutment footing. 

23. Refer to Test Sheet B. The Rear Elevation shows the abutments from the: 

A Roadway side 

B Bridge side 

C Top 

D Left side 

24. Refer to Test Sheet B. The bridge seat elevation fQr the South Abutment is: 

A 890.65 

B 881.11 

C 892.74 

D 887.91 
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25 . Refer to Test Sheet B. The number of battered piling required for one abutment is: 

A 9 

B 8 

C 5 

D 4 

26. Refer to Test Sheet 8. The piling, as seen from the top, looks most like: 

A on 0 

B on E 

C on H 

D a T 

27. Refer to Test Sheet 8. The <i_ of abutment is a line: 

A Perpendicular to <i_ of Abutment Bearing, at G.. of roadway 

B Along the length of the bridge seat, midway between the bockwall and 
the front face of footing 

C From the midpoint of the piling up to the midpoint of the paving notch 

D From side to side, dividing the abutment down the center 
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28. The major parts of a pier include: 

A Pier Cap and Pier Wall 

B Pier Wing, Pier Footing and Pier Head 

C Pier Cap, Pier Column and P ier Footing 

D Pier Backwall, Pier Footing and Paving Notch 

29. Refer to Test Sheet C. The distance from the Grade (at <i_ Roadway) 
to Pier 2 Bridge Seat below is: 

A 3'6" 

B 5' l 1/ 16" 

C 2'6" 

D 26" 

30. Refer to Test Sheet C. The total number of cubic yards of concrete required 
to construct Pier 2 is: 

A 26.8 cubic yards 

B 74.5 cubic yards 

C 883.05 cubic yards 

D 888 .16 cubic yards 
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31. Refer to Test Sheet C. The bars to be placed vertically in the pier column ore 

labeled : 

A llol 

B 10b2 

C lObl 

D V-C 

32. Refer to Test Sheet C. The elevation at the bottom of the footing on Pier 2 is: 

A 882.81 

B 888.16 

C 300 

D 854.56 

33. Refer to Test Sheet D. The total anticipated dead load deflection is zero at: 

A Ci_ pier bearing 

B Ci_ splice 

C <i_ roadway 

D Edge of curb 
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34. Refer to Test Sheet D. On the Total Dead load Deflection diagram, the 
encircled numbers show the: 

A Depth of concrete, in fractions of a foot 

B Expected total "sag" in fraction of an inch 

C Fraction of an inch above desired grade elevation, at which the fonns 
must be set 

D Deflection expected from the weight of the maximum traffic load 

35. Refer to Test Sheet D. The heaviest I beams to be used on this bridge ore the: 

A Exterior beams 

B Interior beams 

C Cross beams 

D Diagonal beams 

36. Refer to Test Sheet D. At the <i..'s of pier bearings, the cross beams 

A are perpendiq,lar to roadway Ci_. 

B are parallel to roadway Ci_. 

C follow the skew of the pier. 

D are not present. 
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37. Refer to Test Sheet D. The cover plates arr. placed on 

A both sides of each flange at the splice points. 

B both sides of the web at the splice points. 

C the outsides of the flanges over the pier bearings. 

D one side of the web over the pier bearings. 

38. Refer to Test Sheet D. Shear Lugs ore placed 

A on the webs of the cross beams. 

B on the tops of the top flanges of the longitudinal beams. 

C over the Ci..'s of the pier bearings. 

D on the tops of the top splice plates. 

39. Refer to Test Sheet D. The nominal depth of the longitudinal beams 

(interior and exterior) is: 

A 36 inches 

B Varied 

C .1 of the web 

D 16.0 inches 
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40. Refer to Test Sheet O. Shear Lugs are not to be placed on the: 

A Top cover plates 

B Top splice plates 

C Top flange of interior beams 

D Top flange of exterior beams 

41. Between a pier cap and an I beam there is a: 

A Splice plate 

B Fixed shoe or rocker 

C Connection bolt assembly 

D Rei nforced concrete connector 

42. On an I beam bridge, as wel I as on many others, 

A at each bearing point, t~~ superstructure is securely bolted to the 
substructure. 

B the superstructure rests on the substructure, but is not attached to 
it at all. 

C the superstructure is securely welded to substructure at each bearing 
point. 

D the superstructure is connected to the substructure by rods welded to 
the rockers or shoes below, and to the bridge floor above. 
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43. Refer to Test Sheet E. When the temperature at time of setting is 90 Cl F, the D 
distance of the south abutment expansion assembly should be: 

A 1¾ inches 

B 2 inches 

C 2½ inches 

D .90 inches 

44. Refer to Test Sheet E. In the+ position, the rockers on piers 1, 3 and 4 should: 

A Tilt away from pier 2 

B Tilt in toward pier 2 

C No t ti lt 

D All tilt toward the north 

45. Refer to Test Sheet E. If all rockers are correctly set with no tilt (straight up) 
the temperature must be: 

A 0° F 

B 10° F 

C 90° F 

D 50° F 
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46 . Refer to Test Sheet E. When the temperature rises, the D distance on b9th 
abutments: 

A Becomes less 

B Becomes greater 

C Stays the same 

D Is unpredictable 

47. Refer to Test Sheet F. The crown on the bridge, 12' Lt. and Rt. of Roadway 
Ci_, wi 11 be: 

A On a tangent cross slope, with a 1½" rote of slope 

B Flot 

C Parabolic, Bf' in 10 feet 

D On a vertical circular curve 

48 . Refer to Test Sheet F . Masonry plates ore to be: 

A Set in paint and canvas 

B Bolted to the I beams at the flange 

C Welded to each bearing point 

D Bolted across the I beam webs at splice points 
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49 . Refer to Test Sheet F . The 6 b bars are to be placed: 

A Transversely in the top and bottom of the curb 

8 Longitudinally in the top and bottom of the curb 

C Longitudinally in the top and bottom of the slab 

D Transversely in the middle of the slab 

50. Refer to Test Sheet G. Each rail section must pass through at least: 

A 3 posts before being spliced 

B 5 posts before being spliced 

C 10 posts 

D 2 posts 
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°'Do,s ,gn A A S 1--l O 19.,1 

tonsfruc:t,on Iowa Slate. U,qh,.oy Comm,~s•on Standard Spec1f1c:0t1or,s 
~roes ol l~..O. plu5 cvrrenl :1pec1al pnw1s1ons , and 
5UPP"2mc.nto I "f"lc1fic.:it ,oM . 

De:!>1qn · for 15° :5bLw 

4.IO.!.Q x. 30' COITTltJUOUS I- BEAM B1210GE. 
70'.0 End Spans .,o~o Interior Span::, 
Concret« Floor t Substructure Tubvlor 12011 

SUPEQSTQUCTUQE DETAILS 
Stol ,on 1%, • 29 O.? Projed U' F • 1112(1! 

Wlt-..HJE5HIE~ COLJt-JTY 
lowo Stal-<l. 1-1,qhwa':I Commiss·, on 
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5PECl~ICATIO~S : 
l?AIL POST LAYOUT ALUMl~UM SUIM DETA1L 

Uol~ Pro,,,de 4 - 1/r.· ih,c~ -,hm-, ot. czoch post 
0EKRIPTION ~ 11!,IO ITEM 3. COIJ~TIUlCTIOtJ 
A Alurnvvm hOl'"'ldro,1 1'5 le. be bid or, a I ,neor toe.it b~1:;, mcKl9'U~ from ct.nt¢1" to 

cczntcr O' and µo!.1 ~ Thcz or •c<r. bid ior •ti,h,.ff'l1num ~ondro1l"Yl<]!I consist of 
h,rn1~h•n9. fot;.-1 c.ot,r,g. e.rac t irig , and l laonir,g oll me~ol hondro,1 and Sholl 
1nclvek2 !t\Cl fur ni!.,h1ng ood 1n!'Jol ln t 100 d anchor bolts end ell other" 1nc,CMr'ltol 
, tcr:m5 in cxcordot ,ccz. -,., ,th thcr~a ~Ions and w<1c 1f1cei1'0~. 

7 COMPOIIENT PAQT5 AMO MATHIIAI.S 
A Ak.>rr'1num 8rodgq k"o1 \ l ut.>1r,g 

I. Alvm•num tut.Jing ~t1ol ! corrtttfy w,th l t Kl: A.5TM 5pac1hc.oi1a:"l &'2:3~- • ol~ 
(1~IIA c.ordd1on 1(,i (t.on-rn«rc1ol d.t.!>1qnot10n C.Ofol · "TC.) Thq rad tub11 19 1!> to 
be fobr,cotczd f1om ra~\Qc m lq:ng th tub,nq ond ;On~d O'S 1f"!d1cattd Each 
1011 sad1on nv-si poss -tlY u at lczo~t H·mrQ. pc,,~rore. t>e.1nq ~p\'\CC.Q . 

Z. ihci clurn1nurn rod tub,ng ~holl be. closcr:d ot tha e:od~ n.-w t to thct c.onc:rcztcz end 
~ o~ defoded, ~ mcz.on!5 of cot.t c..ov~ c,r pluq5 or by mean~ of wcld<?d 
erid t,;lotirs. The co~t cop~ or plug5 shalt c..ornply with the mot11:i101 cpC"c1f1c.ar,ons 
ati ovtl ,n«d for post co5h"9~ or v. 1th A. Sil.A ~ 8 2'I o\l°'J :!)SA c.ond1hon F 

r, Alom,num i:?o,I Po!.t Co~t ,ngs 
l Alvm,num post c.os,,nqs ~holl comp\":f w,tn : 
to) Ttia: A STM Sp,«-c'1f1cott0r, 6 1~ · " ollo~ !l()'l 08 conch♦ M)n Tl fOf' 

olumtr>um alley pc,mon.znl mold <~tings (c,,m~,ol c1n·1gnotoon• A35'o·T~) 

l. The pest costtf'\q'!a !>hall ho-.,,c smooth and c-cn !aiUrfoc.«s. fnta tl"Qffl Wint:og« 
croct'!t oc,d< inchJ '!a1on~ on,J othctr dcrfrd5 

) it,c. oo~t c..oe.i ,nq~ -,hall follo...., the: ou1 \ires ond dl'T'lt.n!.•~ os tkto,lcd M,nor 
chonq<~, ~uch o• dl"Ofi ong~~ one:! rod1 i fOf"' fillets O'ld c.ornctrs,shail ~ 
M""''""d . Uroft on ht>t"'\1 ond boc'lt' focc of oost ~ be onHHtd pr0v1d1n9 
mi01,nv,n .,,oH th,cit:~sc.s o ~ d«to,llld Or'~ mo1ntom«d !>hop drow1ncr-, h:i
~t r0!,\1n95 mu~, be ~vbrn,Hcd ond approved by th~ Enqine«,.. bcfOf't 
co5 t 1!"9~ orf' mode 

,l The \ " DQtt1nq 5h 10 ,.::. te M hn1e,he:d w,th o 110 qnt f1n1$\ or on oppto,,«t 
equal 

:i &!':fOf'~ $<t1tr'9 po~~. the t:.ntlf"e boe.e af the: 005t co~hng !.holl be coot«d 
with on olvtn,flVfT1 rnpni.gnot«d covf~,ng com~ 8"' th1c~ Th~ coutlttng 
cofTOound ~hall CQrTph:f w,th Fedc,.-ol Sc:,e,c1f1cat,on5 TT-C.- 5C)e for c.nifc 
Q"Jde to wh,ch $hall be added olumonum posle comply"'g .,,#, Parogroph 
41e,1 02 on p,oporl,on 1o ont. pound of aluminum to 5 pound of coul~•ns 
compound 

C Alv.,.,num Sci 5 crews f-or Posts 

A The spitc.1f,c.ot1on~ for tonstruci1on 5h0II ~ the. Standard Spa:c1f1coiione 
of 1hf: Iowa 5toh:z U1ghwny (()1Trnt5'5101"'1, 5ct.nq5 of l9fli0, pit)~ c.urrent Spc.c.10\ 
Pro"'151on5 w1i+, thia: oddte:d on:,..,1s1on~ 

Th.z 01 11".hor bolt~ tor ½he. olum,nurr, ~t~ !.hall bo: ~t ot thr lir\Q and 
e:lcr: .... ot1on'5 ~ho,m on 1h~ o!ans TN.ly shall bet ftnn~ 1-Mrk:l ,n ploccr by 
•,;uduble. 1emr.,totczs the.it will o<JS~rtt the.,.. corrcrd pos,t ,on dunn.9 the
oloce:me.nt oi cor,c rcztcz Aluminum !)h1m5o, a!» dlll!!tailczd , ~all b,z us<d 1f 
1HZ.c11ts5ary to •n~ure. thcz corrczc.t e\.e1,1Qt,on of the roils 
iha. cos1 olum1nvm pc.st5 and 1~ olurntnum 1ub<t ro•\'S .&hall be car-dully 
hondlcz.d dx1n.g thcz1r unlood1n_,g hondl ,nq , ond cttuct1cn \A1tmbu5 thot ont 
rT\O"lld . d,,;f;gunzd o, domo.g<>.d lo lh<t utcznl that ♦1,.,y impo.- jhcz,r 
use fulne~s or opp£Oroncq ~hall ~ r4'Jf:cl«d and r«pic>c2d at 
the contractors ll.Xpczn!>Q: 
The alum,num ho,,dro,I s.hoil Ix ,-toro:d obo,c: 9round upon suitobl2 
plol lo,m,e, and ,.,pt fro:< from dort , g•~scz, and CC¥'1oct w1lh 
d•~'5tmllor metal~ 1"'4z. 5\orll.d aluminum hondro1l 5holl bc: 
protctdcz.d from mo,~tOf'cz 05 for O!. proct1col p 

Alter one.ha,. bolts hoviz been t19htencz:d , th4t: tt1l<:eS~ co.,111!':ing 
comi:,ound :;holl ~ nzmo,.,d =cl oil open1n9,s around thit bow of the 
po,,1 po,nted full ond f1u6h with C<JUIW.1"9 compound 

~ All<tr orecl10,, , rools ond 1:xi,;I., one! lh<t concr«to: around the post b05e 
sholl be tho.-oughl4 c14'onqd of oil di,~ greo= c.auh<,ng compoond and 
othe:r forttig,...., mafrnol by c:w, aoorov«d m«:ons os d,rect«:d by tht. Eng·•ncte"f'"' 

lo Set o.cro:ws o,e. le l,e 1,ghlened 1o pre...,n1 ,ads from rottl,ng, but the':! ore. 
nol lo be lighlened so o:s lo pro:sent lll<W<!Cm<?nt due. lo roil ~pons,on. 

ALUMl~UM UA~D12AIL QUAt-JTITI ES 
Alurrunum llancka,1 f \. \. f.nc:1 Posis) a~. o hn f, . 

Dczs,gn ror 15° Skew 
41oi.o 1t 3d CONTINUOUS I-BEAM BRIDGE 

70~0 End Spans 90~0 ln~nor Spcins 
Concreff Floor ~ SubstnJclur< Tubular Roil 

ALUMINUM ~AUOQAIL DETAILS 
5\at,on 1% ~ 29.00 

I A\Jm,num sd sere•~ tahotl ~ .,,;+,,,._A STM Spectficot,('--- "'·?ti• 
oll"J CG 42 A (tomme,nol ct-w:inohon ?Ol4 • T4 w,th 1Jt205 aumiln,f sh). 
Th« lon,,shccl ,set e.cr«w,; 5holl be 1;upph«d "' the T-4 ~ ona.i,c,11 
M. 91vcn on onod.c. coot1nq of \rasi 00001" ,n \h1c1C.~&5 Of"\d chro,onotq 

,9 .,d ..-oicd The ,,,.1 """""" shall hove o t.eaogor, soc:i:ct head and o"°' _.-.t 
'r<lA. P.O•+&. D Alum""-"' 5h,,,,.. 

~ IJIF-1112(1) 

WINNESHIEK cou...irv : lo·ls chongitd I A~,num :,h,ms :,hall comply w1\h 1hc A~ T loll So«,f 1cal10n &-10!1 • 
re~ : Aor2A ltcml) oll°',j ~OA. arc!,hon O {commrn:,ol d«o.,gnct,on-lOO·O) . 
or,s;l'b, 2Q-1~m4) 
,,- cl-oo"'3CS • Cu,...,n\ tcnlol,ve A':11.M Standard 5pec1ficoh0n~ 

TEST SHEET G 

Iowa · !>+ate U1qh .. o':! Commi:ss·,on 

+ober 19~1 r.bil Standard !:>hut 1000 ShdflO-llf 10' 

s 0gn No 1161 W1nnc~ie.k Coont_y File N:,. 2105B 
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