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A General Survey of the Public 
Highways of Iowa 

1Dhe high,,·ays of a country are nne of the snrcst guides to 
the degree of the ad\·a11ce1nent and the lle,·elop111ent of lhc 
econon1ic and social life of a people. rrhey haYe heen calh:·1l 
the Yeins n{ a nation through \\'hich surge the rich corpuscles 
of agricultural ,tnd cnn11n ~rcial pr0dncti011s into all of its 
part", 11r,uri"hing and c1uickening then1 int,) life and actiYity. 
Early in our hi~tory the -Cnited States built the fan1ous ('u11l
berland Roa<l and planne<l a gTeat net\,·nrk of such high,,Jys 
that \\'Oulcl extend into anJ th r0ug-h all the states. 

Then the railroads hecan1-e of tnore 1n1pnrtance and ::it
tr3cted the attention vvhich had been centered upon the pub
lic roads. ~lile after n1ile the ~teel tracks \\·ere pu~he(l \\·est
\Yard. cln-;e after the prairie ~chooners of the tireless en1i
grants. 1S0 rapid \\ras their advance and so <]Uickly did they 
reach the further111ost part:. of the nation that the people ,vere 
misled into the belief that transportation prohle111, ha1..l been 
soh·ecl for all tin1e. L,arge grants of public lands a111..l n1any 
concessions ,Yere 111alle to different corporations nntil the rail
roa<ls acquired proportions an<l interests far greater than 
those of anv other industr,·. . . 

~fhe period of pioneer railroad building j,;; 110,Y "ell a(l-
vanced. The energy· forn1erl) devotecl to this cat1se is being- ' 
t urned to ,vhat n1ay be called n1ad perfecting. ::in<l large ~tuns ~ 
of 111oney are being spent yearly in this \York. (;racles are 
heing reduced . curYes eased ur taken out ;iltogether. and 
mtlny 1niles nf excellent donhle track are being· ]airl. The 
interurban ;.incl <:;nhnrban lines of electric and ste::1111 rail\\·avs 
also are forn1ing· a ya::;t net\\·ork connecting the hu:-ine-,.::. cen
ters ,Yith the surrounding trnY11S. This he,Yilcleriug acti,·ity 
in the interests of i1np1·oved tran<::.portation has attracted the 
atteution of the pe1)ple fron1 the in11p1>rta11ce nf the ptthlic 
high\\ ay~ in prol>len1s of tran.;;portation and their vital in-
fh1ence of "uch. 

The old spirit that ch-1racterized the hnilding· of the first 
great national ro:1d has 0111\ recentl,- heen a\\ akene<l hv tho<::.e . - - .. 
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'"ho realize that in the full developn1et1t of a cuuntry the pub
lic r< acls ar1..• pri111ary. T{ailroad ;it best arc 111n,·icldy and 
co,tly a11d th~ deg-rec lo,, hich tht~y ar.; :thlL" tc, ~t:>r,·c the. best 
iuterl'"t"' of a ,·,n,ntry thrul1gh ,\'hich they run i, drtcr1nincd 
dircctl:- I,~ tht.~ 1,uhlic high\\~ty:--. ~\t the in~cpti,-,11 nf road 
building· in tilt.? l 'nitl'd Stat\?.:, the le-at.ling 111en ,,f the day 
cll:1n1pi1 >lll~d the in, l\'l 1111:nl, and 110,,• th1.: f11rrn:o,t 111en in 
every ,t:ltl~ lul\·e n,,t ,inly ~i\e11 it.; rl~,i,al their appr,,,-al. but 
ha\ C' ,tided it.:- :ulYa11cC'11h.'1lt in c, cry 111 ,s,ih!e 111:111nt''r. Pres
ident l{1H1St·,·t•lt h;,s p11,n1,t1n1.·ed r,i:ul in1p1cn'-'111cnt as n tn~rk 
ni tho:::c ·'s.)lid. ::-t'1lile qualittlS "hil·h tell f•1r per1nanent great-
11r:-s" in a nation. 'fhc tlh'I\ L'lllClll f,,r i1npr•.1\ <."d hi~h,\ a)" has 
p:1----~d far hc:y1111d the $t:1ge \\hen it \\a.S St•izcd upon hy re
i, ,r1nc-rs :1111 l th< ,se ,vho.5e o,,·n interL~t-:: d....-,nanded then1 an<l 
n(:>,,· rlain1s as its frie11ds the lie-::t :111,l 1n,,st con.:,er,·ati\'e bu-i
ne:--, 111(.'11 of l!\'~ry ('OlllllHlnity. 

J-{adroad I dl1cial:- insteacl , ,i vpp(1~i11g- it, adv.:1111..'e 1111 1he f 
thcor,· that it "·ill 1~sult in less traft1t l1y r:1il, r~alize that irn-
1,n1vf·d pulilic n,ad, n1ean an in(re:i,e,i an!r111nt 1d· ,hipping-; 
hutl1 tc) ~,nd fron1 the iar1n,. s_11 di,triliuted that a f1111tinnitv ,.,. 
of 1)J1eratiun liithl'rt11 unkuo,,n ,,,;11 he p11-::sihle. Tn fact 
1nt1c-h oi the i11crea::.l'cl pnpularity ,.if the irle~1 \,·ith :ill l·lasses 
is dnt' t,1 pers•,nal faith in the j11dg1neJ1t a1Hi b11,ine.:-, discre
tion uf leadc-r:--- in it. ·rhese fact," crt' \\ ell illustrated during 
thl..' p:1:::t 1J1()11th \\ hen C}ne 11f the ll'ading- \\1.:~lc.;rn r:1ilro:1d- sent 
011t a ~pc--:-i~I l·ar l':lrryin:-:· 111cu tn 111::::trt11·t th? f~trn1 ,·r, and 
either:-- intere:-tcd in cheap ~nrl c!TC'1·tiv~ 111<"th111 l, ai road 
111:1i nten ;1 n,:e. 
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SEC1'I()N I. 

I. 1lfileagt• and Classiflcc1ti1111. f n tht· ~tate there arc ap- r 

pruxirnately 100.ouo n1iles uf pub1i1: rna,l, a\ eraging· ':;on1c- ~ 
thin~· 1...1,·cr 1oou 111 i1es per cr.1nnty. < )f thi-.. nttn1l,er pet haps 
t\\'Cnty-ii\·e per cent ,d1ouhl be cla~sed a~ 111a1n travell·d 1 na.ls . 
'T'hi" ", ,u1tl 1,1:u:e no 111an O\·er t\\·o n1ih.>s frn1nJ a 111ai11 road 
running; in e:tch <li recti1)t1, a111l tht.> gre:lt 111ajority 11f the p11p
ulatinn. \\'Otil«l bl' \\ ithin a 111ile or less ni a 1nai11 tr:t\ elc,l r 1,l\l. 
In starting· a systetn of i1nprc,, ed rnatl.; fur a c, lUnty it is \'rry 
i1n,port:1nt Lhat a n1ap ~hould 1,e n1ad~. c\a..,:-if) 1ng· rnnds iuto 
(a) n1ain traYcle«l r(Jad, ancl I h·) ~l'Cuntl cla,s r11a1ls. This 
classification i~. at thi~ stag-I? uf 1le\'rl~11ent. snl"ticie11t. In 
:-0111e other states and 111 l◄rance and :--ttch nation:> as \,3\·e 

perfected their S) ~t~n1s l)f hig-h\\'a>r con::;tructiou an(\ 1nai11-
tcna11ce. the cla-,,ificatio11-3 of the ri•ads is ,er) fl1~tinct an,l 
rnuch n1ore co111plete 1,ut in this state such <let~ih:(l clJssift~.-a
tion is nr,t neces:-arv at this ti1n~. 

1~he n1ain tra\·eled rnad:-. cnn~tt,l of tho5e radiating in at 
least fnur directiuns f ro,111 the trade ce11ter::-; all1 l also \\'ell 
traYeled roads connecting these. 'In 111ost parts of the state 
this systen1 is "ell de,·eloped and. <le-finite. 1\long these 
roads, or \Yithin e:i-,y acce,:-- to then1. h,e!', l>y far the larger 
part of the population in the di~trict. The explanation for 
this is not difllcult. In n1any cac:.es the roads ,vere 1air1 out 
first ;1n<l the incon1ing· seltlc-rs built their hr,tnes near thcni. 
The old state anrl territnri:d roacls are. fur this rea.::on, still 
the priucipal high,vav5 \Yhcre-ver they haYe heen laid ont. 
Econo1ny of ad1ninistration does not enter into the question 
of chcK.)sing- a site for the honc:.e c1n the far1n :is does the <le 
siral>ility of placing· it near the road ,,·hich is 1nost tra\'eled. 
The reasons for this are apparent and need not he considered, 
but the ,ituation produced is in1portant c;1nce hy irnproving 
a sm..'111 percentage of the entire mileae;e CJf the countv a 
large percentage uf the entire population ,vill he located ~Er
ectly along one of these in1proveJ roads. 

The seco11d class roadc. ,vill he the cross roa<ic. and tho<;c 
in the thinly populated sections ,vhich ~erve oulv a s.n1al1 
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nu111her uf people. "The~e sl111t1lcl l,e kept pa~--ahle hut the 
hulk of tl1 t rnad fund:-- ,h,1ul1l lie cu11l·entrc1ted up,1n the other 
cJa~:- until th ~' ~~ sten1 is periectecl. 

2. .·l 111u1al li.rpc11dit11rc. 'l'Jie i1np0rtance < ,f the proper 
expe11clitnre of the r 1ad fl1nd~ (inclt1cli11g· l,ridg-e h111d:,;) i::i ap
pa rl'nt "hen the tax<:.'~ fi>r one year are co11~idered. F,)r 1904 
the ta:--..e:-- le,ied \\ere a.., follo,r~. (in additiun t•• poll taxt>~): 

Cuunt)· bridg-<: tax, ................ $1.628.71q.89 
l'ountv r, 1c1<l tax.. . . . . . . . . . . . . . . . . _:;44. 1 ~4-➔.i 
T,," 11s.hi11 r1 ad tax, ............... ...!.28.). 1 29.6-+ 

1, l ~ 1-(i · ,-,(~ f)ta . . ... ... . .. ............ ..,.--1- ...... ., 1.0~1,)• _1< 

'fhe actual :1n1nunt~ f11r nne year ar1? \'Cry larg·e and the Jr,-., 
to the ,tate hy poor adrnini,tr::ttio11 1,f these fund-. i, a heavy 
drain. Cnu1ulau,·e efiert!:'- are a scriou~ eL·• ,n, 1111ic prnliletn. 
111 a co11nty "ith a t.1.:-:ahlc Yrtlu;1tio11 of $(1,t~)O.OC•O. ,,·ith 
n1axi111ttn1 levies in e·h:-h of it~ r• 1ad taxe:;. the t, llal a1nount 
,rnuld be approxi111ateJ~ $50,000. f11 additi<111 to thi::- .::u111. 
~c,111e L"nunties- spend the n111lct tax un tit~ road-- and thi
n1a) a1111iunt to so1ne $15,000 in :111 <L\"t:rag-t' l'•iu11t_,. J.'n--,111 a 
husiue~:-- standpoint no cn11J111u11ity. tu\\ 11-.hip. 01· ~uunty. c::tn 
,;;hghr the proper adr11inistrati1111 (1f the~l' taxe, ;n1d not n1i~
t1:--e a cc •nsi<lerahle st1111 nf n1u11e,·. 

3. 1'/ic Ruad c·c,1s1ts. \\'ith t!Je pos:--ihll' exl·epti,111 of llli-
111,i~. \\e ha,·e the n1<1~t pn)duct::- tu li~1u11)\·er the r<};1d, and 
the \\or-,t roads u,·er ,, hich tn haul tlien1. \:11t that 1lie,· ;:re . 
in a 1>:-id cundition. :111 the ti111c ore, l'll n1n.::t nf tile u111e. 11<.·ith-
er jq the n1n~t c,f the hauling clone uver the111 \\ lien they are 
in their \\t r::-t cnnrlitinn. hut theY are t1nreli;il,le :tl\\·.1,·s. . ~ 

·r1ic ju-,titic-ati, 11 for the e-.-,:pcnditt1re qf puldit: 111011<'y in the 
in1prn, ernent uf the hig-h,\"a} s 111t1st he i,n111d i11 the tr:-iffic 
it:-:clf. "\'ot 0111} tlte pre--cnt ,t11111t111t uf tra,·l·I nn the 1-.--iad 
lint also the a111,)u11t it \\nuld l)e incre:1secl. 11~· i111pnn·~d 1.'0n
ditio11,;;, ~h1 ►nld he taken int,, accuunt. ·rile i1n11nrt1uce of 
accurate and reliable- i11fnrn1ati11n in thi~ c11nnet·tinn L'all he 
readily t111derstc od and the aln1ost entire 1.tc-k uf such d:ita 
is a se, ere detri111ent to the c:1u~e. 'l'he e.:;pl·cial need uf 
:-.11ch data in lu" a and the neces~ity nf plac-ing· road i1nprt ),·e-
111cnt here 011 a hrciad, firn1 ha~is. c, 111trolle I hy Jiu..,ines-. di~
creti1 11 a·1d n1a11ag·ed by hu~ine.-;.:: n1ethods an.:· readily appar
ent ,, hen the extent nf the interc,ts affected are cn11:;idered. 

-\c, 1 1rdi11g· to the r<;co c-ensu..:;. lifty-sjx :-ind one-half per 
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cent of the total population of Io,\·a \\·as engaged in agricul
tural pursuits. I-Ier far1ns '"ere valnecl at over $I ,8J4.ooo.ooo 
and in the yalue of all farn1 products. ,he ranked fir-;t. l-..,rac
tically all of these pru<lncts ,vhich \\'e--nt to n1arket had to be 
either hauled or clriYen there oyer roads. {fhen, too, it may 
lie said that ,·er:- n1an y of the other iinportant industries of 
the stale are ,lependent upon agriculture in a large rneasure 
tu supply the n1cans for their 1naintenancc. ancl, hecansc of 
1h1s. their activity is considerahly g-nyernecl hy the s-tate of the 

roans. 
l f, as is .;tat eel here, the high,\ ays of the state are related 

to the~e different interesti;, in \'\ ill be -.,ho\, n by the an1<"lunt 
and kind of tr~f{ic over then1. To get the correct a1nonnt of 
this traffic for lo\Ya. the I--ligh,vay Con1111ission has sncceecl-
1:d in ha\·ing- insertell 111 the It)OS cenc_us an An-RTCLT L Tl.R
.\ L l{(J :\D SCHEDl1LE, \,hich ,,ill he the first atte111pt 
e,·er 111~t<le Jiy anY state to oh-tain such accurate detailed 111-

. -
fnrn1atiun 1n regard to its puhlic high\vayc::.. rfhr li~t of 

que~tinns is as follO\\'S: 
Cc,nnlY ............................................ . 
T o,Yn 1..1r tu\v,n~hip, ............ · ...................... . 
~ ;1111 e ~ .................. • • • • • • · • · · · · · · · · · · · .. · · ~ · · · · · 
1). (). . \ fl rl res-;, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
::'\o. acres in farn1. . . . . . .............................• 
In \\·hat section locatecl. . ............................ . 
• \ \"era~e distance to n1arket. . ..................... miles. 
N un11 ier htt. hauled to 1narket per year ............. corn 

......... natc_, .. ......... ,\Yheat 

. .. ....... harleY . . ..... nther grains, 

... ....... grass anfl <)ther seeds, ..... potatoes and 

.......... fruit of all kinds, other yegetahlest 
?\o. t1H1-, hay and other fnrag-c ........................ . 
Nu. loads fuel to rnarket. . ................ . .......... . 
:,,.',,. pouncl, li\·e ~t,rck ....... ~o. 1,,ac..lc_ other priidnce .... . 
No. trips to n1arket per \\'eek without consiclerahle load .... . 

,i, ,r. . . . . . ... days each year. . . 
J)jstance to crean11ery ............................. n1iles 
:-Jn. loadc. fnel. ln1il,ling 111·tterial, etc., hauled fr0n1 111arket 

per )"ea1·.. _ . . . . . ........... t ...................... .. 

1\, erage size of full loarls hauled, .... . ............ pounds. 
,.t\yerage tin1e required for rnunrl trip, \\·hen hauling full !,)~ds, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . hour,. 
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J\ ,·era;_!c tinH: rt.''Juin:d pc-r acn. hauling .......•... • • ,. ,. • • • • • • • • • ,t I • • • • • • 

• • • • • • • , a • • • • • • " • • • • ., • • • • • • ~ • • I • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Railniadc;, strc-,tn1~ and <l('pu~its c,t ro.id materi,d art hein!! located nn 

the plat , ,f each t• '" nship. 

4 Prcli111i11ary Results o/ R<1ud ( ·t·,,sus. 'fhc \\'c,rk of 
Ct ,n1piling- the re:,u)t-; irun1 the cc11,11:- cards has not pro
g-ressed far enough to gi\e o ut n1any re~ult,. 'f:i.ble ~'-'- (1) 
nas been inc1,rporatecl tti g·i\'e :;un1e idea of the ;11nount of 
traffic OYer the cnuntry ruad~. The ( otal:- g-j,•e11 are those 
ior only nne tt>\\·n•d1ip in each cnttnty. Su111c id'='a of the 

TABLE 1'0 . t 

l'RELf~II'.\,\1,Y l,ESL'L'l -., .\<.~RlCl'LTl'R.\L 1,u.--\ll ~Clll·.lJPt.J: 

- ---- -----
I 

r-\<l,11r .. . ... . ... Gn,, e ........ , ~ 1.-151
1 

~Jfj ~011 ~:l,!IKfi ],-;,:; 
,.\Jan1-; ........ . l)nu(!las ....... 1U,'--13 21i l,'.!1:f 40.l iii/ :.!,U 0 
1-\lbn1akec . .. .. ,C1:ntt'r . .. . . .. 2o,:~~'i 14~.lifi:.? 1..J,].">!1) 1 ,t\";-i' 
Aud11b,,n ..... ' Hardin . ....... ' ~1.x;,s :!U1;.!-108 ld,:?.t1ii 1.7411 
Benton ...... . Lertt,· ........ 

1 
~.">,5:~, J,j,,l>ti4 ~:{ ,!Htl ~.'11S 

Black I-Ia wk . . . :.It. Vernon .... J :.!0,,1:;lfi1 j:.?G.5H;"i: ;~1-;,-174 :!, 1 lfi 
Bot•nc ......... C, ,lfax .... . .... 1 I !1,u7:{ 1 :!7, i l!.? 13.:iio 2.:!4ti 
Rrt:iner ........ T'c,Jk .......... I 211.:-no1 804,;J;i61 ~13.211 l.~-!U 
Butler ....... .. . Bl'no~1.:tta .... , ~1118 · Jli"',11!JU ~n. l t,8 :!.flnfl 
J?ut na \'ista ... . 1 F aidield ....... ; 1 H,l\:l~I I :!:lo•.q,l 10 2:?o

1 
l !fu0 

Buchanan ...... IB11ffal11 ........ r; ,7iJ4 1:10,n~o 1 :l,'.{(-i:,-: 1 /1:H 
Calltn11n ....... ,L,1ke Cretk ... 21,.-,!l,, 140,rn-!n 2,,5:'10 :!.t1i4 
~arroll ........ \\.hLatttnd .... 21,:!S4-1 165,54:! 21,:1:~8 2.Ul:,t, 
~ac;i:;. .... . ..... Rri1.dH1rn . ...... 

1 

l!l,liliti l 1~7.h!I/ 21,732 l.:--"1-:;, 
Ceddr ,. .. . . Springdale . . . 20.81i0

1

25:3.~21:"i J,,!1,:,I :!.Olll 
C err" G-, •rdu. . < lwen . . . . . . . . 22,881 J '.l:-{,!l;'ifl 2ti,:-Hi 2.-t+!l 
Ch1:r11kec- ..... . • --\.fti..•n ....... 1 :!:1,070 1;.11,tra; :~+.!101 :.'.,,no 
Cl~ic~~s;nv . . . . . l~rcs<lt·n ....... i 1H,t!lifl1 18~.~. -111

1 
18.0-1.! !,- ·~11 I 

~larkL........ Kn11x . . ..... . . 20,hlO, 14,J,.{oO J 1.4+1 _,lh t 
~lay ... . ...... 'Cla) ....... ... :? l ,,J71 1':':l4Hi lli,4'.!.; :2,40!1

1 

l.la yton ....... 1Cass ......... 11 ~. 77io 11 ~., 1211 1 :1,0':IOI l ,;,liU 
Clintnn .... .. . Center .. .. . . , :!4 ,[,i l I 211.208 '.!:1,i'O(lj l,!157 
Cra"·fon.l ..... Ilano,·er ....... :.!l,u,u; J'.<0,,-..,.1 21,7~1 l .~4~ , 
fJall:LS . ... . ... \\",lfhini.:::ton .. • 1

1 18,<H)-t 14 ! ,21!1 :.'~,.5-"it; 2.24f, 
I>a,1s ...... . Lick Creek .. . JV,900, H.i:{,~;14- 1,.:l'-''1 ly(1t1 
l)ecatur ........ 1 Burrdl ....... 17,ll~ 12!1.1!10' '-.,fi~."-, J.64:-i , 
l)elaw;ire.. . .. i\lilo .......... 18,5:,~j L'J:{.8-4~ ~11. l llfl 1,S-tS I 
~lyn1uutli ..... 

1
Phn1Puth. . ... 2~.lit.i8I 14K.611-l 1 ;{UJ-,2-1 !:!,:lt-t{ 

Sac ........ . ... 1ClintPn ........ l_1~~44nl l ."i2,:.'l~l 2fl,t-<Hl
1 lJ1:--5 
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great jn1pc )rtance , if the pu !1lic n ,ads can 1,1.' ,)hl ~inc d fr, 1111 

these preli111inary data. 'fhe cc ,111ph·tl.' results oi th<.~ re 1;1d 

censu::- " ·ill he \\ nrked up an,l ptt 11li-..hcd in the report nf tht• 

l ·, 11111ni"~i1J11. 
5. 1·1,e Rc/11t.iu11 of [>rict., (fir .1 ~ricul!11r11l I'rodu,ts to the 

(·,n1diti< 111 ()/ the Jfighj..J.'tl_\'S. fn the n1:irketing 11i ,1 (',,nc:ider
alile an1ount .,,f the farn1 pr111lt1CL', it i-... al111-.1~t inv~trial,1} the 
rule th:tt full lnad, are hauled. ~1ltliuugh tl1e 1n1111l,er of p(111n.tc 
\Yhich cn11!--titlltc..' :-. nch a l11·1d i~ ent1rel> depe1Hle11l t.ipon the 
C()1Hliti,,ns .,f lhr r,,ads. .\ltl1 1 it1gh thi-: hnuli11~ i fairly \\1~11 

di:,tribute,1 tlir,1uh h11nt the year. tli<.> larg-e~t prnp11rtio11 t, 
ilnne 11nri11g· the 1n n 11th:- th,1t the roar!;:: :-ire ll11• 1110-,t unrelia-

FIG \ RELATION &:TWEEN PRICE.!:> AND CONDITION OF ROAD~ 
w'00Df>URY COUNTY 1902 , 

blt'. lt i~ al:-o clnri11g· this ti1nc that the n1axi1nun1 price!:> are 
n:-.ually reached. ~Iarket quntat11111::, are irequent1) ~u ia\•or
al>le ,yhen the roads arc- i111pa:-sal,le tli;lt it is a po::.iti,·t" finan
cial loss to farn1ers \\1ho art'. not al ,le ti• ueliver their crop-- to 
n1arket. I{ there i:; any relation het\,·een th<'-.,e pri ce~ for 
these prnrlucts a111 l tnl' c,_1nclitiun 1 ,f the rnad it is \'ery desir
able that thi ::- fact l>e thor,)ug-hh· ,,ncler,t,-,o{l. ~!'he accom
panying diagrrun, ( J..'ig-. 1) ha~ been prepared fr, ,111 records 



I2 

kept for the Civil Engineering l)epartn,cnt at a point in 
v\1oodbury Cou11ty during the ,vinter of 1902-3.* 

In this diagra111 the tracti\·e resi~tance ,\'aS estin1ated fro1n 
the reported condition of the roads and based 011 traction tests 
,,·hich are being conducted at the 5amc t1n1e 1"'he highest 
price for oats, com and hogs occurred at the tin1e that the 
roads ,,-ere in a practically impassable rendition. This bring--.; 
ouL very graphically that a certain rel:ttion does exist bet,,·een 
prices of such products and the condition of the roads. i\fore 
-com1plete records are no\\- being kept in six representatiYe 
-counties of the State ,\·hjch ,rill g-i,·e a n1uch better 1nsight in-
to this relation. 

•Tbesls worl. of Messrs. A. D. Cbattill and E. Mr-C!url! 

I 

l 
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• SEOTI()N II . 

1 o,,·a is one 1,£ the great prairie states of the n1iddle \.Vest. 
1 t has a tut al area uf 55 .-1-7 5 ::,qnare n1ile.::. or 35,504,000 acres. 
l'hi~ area lies bet"·een the }\'li~sissippi R1Yer on the east and 
the 11Iissouri River on the "est. 

1. l;r,l~1'.\I. 1-t",l'OGRAPH\. 'fhe physical feature::- are not 
pronounced. "f he total difference of elevation existing in the 
~trl te b e t\\ een the river at I,eokuk and Sihlev, ,:\'hich is con--
:>idered the highest to,vn in the state, i~ appro-.;:in1ately 1.,200' 
feet. 1The direct fall to the river at I-:.eokuk ic; 1 oo feet so 
there is nnl,· abon t I, Too [eet difference in the le, e-1 over the 
ren1ainder of the state. \\'ith the excepti0ns of the bluff
bordered valleys of the t,Yo boundary rivers. the appearance 
of the state is that of a flat plain. The ~Iississippi flo~'s 
through a bed ,vhose flood plain varies fron1 140 feet belo,v 
the upland at IZ.eok:uk to ahnut 700 heln" the upland at the 
n o rth\,estern corner of the state. 1'he :\11issouri Ri\•er bluffs· 
are largely built up of "in<l-hlo,,n soil and the flood plain is 

very ,vide. 
1·1,e drainage systen1s of the c;tate, belong to these t,Yo 

r iYers. and the ,,·atershed of the t,yo districts runs in a more 
or less ,veil defined course from Dickinson County ~onth,vard 
to \\1ayne County -:.o that 1nnre than t,vo-thirds of the total 
area o f the state belongs to the 1\:lississippi systrm. 

2. Drift Sheets. 1 ... he surface feature, nf Io\\ a are essen
tially drift formations. There have been in the state no less 
than fiye distinct invasinns (,f the ice sheets. In point of , 
tin1e these are the pre-IZansan, the I(ansan. the Illinoian, the 
l o \\ an and the Wisconsin. Of these onlv three are of con
siderable in1portance. viz., the }Canc:.an. the Tn,yan and the 
\Visconsin. These glacial sheetc; took their na1nes fro1n the 
states i11 "hich they ,yere particularly prn1ninent. The only 
part of the state not cn,·erecl h) one of the drift sheets j3 a 
sn1all portinn of the northeastern corner. inclnding- .t\.llama
kee and parts of Fayette. Clayton 1 Duhnque and Jackson 
Counties. 

These glaciers, or (lrift sheets, coming one after the other 



, 

~ 

"""" ~ - - · ---~-- - -- ....,.. - ,·-- -.-
,. ' - 4 \ 

.... • ... - • • ..L j _ - """-. 

'y_ I '· 

1 ., 

ri 
-f·,1r 1-v y'~; f- y 1 ~ iY~0-'3N , ~ ~r ~.-, ., __ , 

.v 
'i;;r 

1ij·----~r• .~ .:: .. · ':l.·~ --'\~!( l, . 
.,,/J ' t . r--:--

A s .:,. ~ l .f ,.,_,._ I)('"' 
, w if 'f;y ~ f I fc~ N 

_ I @}*' ,';-~. ,,1 0}J ' ~ 
'-/ I-: ~ ' ~r ./ - .. ·. --. ...,_ .'- r . _, ..,VJ ~t r-.., -....-r'\ '-'~ 

'>, 
1
• ,"r f':,; I , ~- • '..4\.,' I ft~ ~~ 

17 .. J()'f · . · · 1 .i rv;,, ~~~~ .. . --Y- ~ 1
• ., d i J1v.-:-~ll'l .r s~7 ,l7, ,-::1.. ,! A'"-:i-&~ l .h' ~t '-<l-_· .. ,... 

;:,, . " 1:li :..1~ }YJNM.t 
, 1. .r , 1u , , ,_,.,·r::, ffil .. "\..:.·~ _...,.. ~ .. 

.',,( . t" t.J . ~-, .--.-
t◄ -i.. •, \,- I I t' 

·~\ r1,· T/(; Im~~;-• ill] ; 'ili tri'U . - .. .L .J~- . TI il!tt .0-t-.l') ~tL ?;L~{J{ .. ll!.. 

Ftr. l. 

·-;i-2· r 

~A~ 
OfTttE ORlf'T SHFffi OF 

ZOYF.A. 
1904. 

OW,\ <.EOLOGICAL.. .SUAVt 

---

• -



• 

dnrin~ e:1ch ~laci;1l period. rl·dttcL:d the ::-urfaee oi thl· stale t() 
a g-re.1t pl:iin and dcpdsitc1l o\·er thi-. area :L thit:k c11,·t:ri11µ 
1,(-the drift 1Jr S1)il carried by then1. 1 .... ·ig-11re \_!, i,!\ a tnnp 
,hn\\ in~ the dif1er~nt drift areas, ,f It'" a.. ·rh<.> diffcrctH.'l':-, in 

' the tnpography ni these areas i:-. dttt' aln1,, l e11drelv t11 thi.; 
differ~nc~s in ti111e :-.inL·I:' the\· ,, en: \;1st ruvt•red hv llllC of 

these i1:e :-heet'-. 

l,t) 1'/ic Kn11st111 I >rift. ' I'll\!' l,:u1~an lCL' t:hL'l'.'t Ci"'IV"re<l 
p•·:icti,·ally the "h' le ,,f {,,,,a ~ind exten,le•l int,1 :--Jebra ka 
a1icl l•:..11,-,a.:-. and die drift carried ll\' it c11\·er-.111l11e than ,111t~ 
h~ll t•t rhe ~rate. :-1:, cen in the 111:.1p. ' l'hi .... rlrii1 -.l1e~t j .. the 
(;hie,t ~. i tho::~ th:-tl \\· ill 1,e rons!der..:d in thi.., t'11111h:Ctinn itnd 
the <lr;,in;ig -: ::\)-sten1 ha:- hcc1111·..'. ---11 perf~cted that tl1t·re i~ 
Pr u11,lr:1inccl lan,1 in thi-. al'ca t'"t'I pt al11ng tl1c fl,1t !ln, 1d 
t•l·1in, nf the ri,·e1 :--. 'I h~ ,Yhc ll' i..uri3Cl· ha" l,ce-n cut i11t11 a 
,,~rit:~ of rnnncl"'d rid\.!e" an1l tlct:p l'-:-hapl·d , alll:) ::. '\"I,~ 
glacial J(!bri-- i-.. \t:-ry thirk. :t\'t·1~1~i11g 11t:>~1·ly ton feet 111r the 
entire :-tatt'. 'rhc upptr :-it.fare h:1:-. bl'.cn cu1111,h:trly 11xiililt•tl 
u1· hr0ke11 up hy the :,cti un 11£ \\ ' lt\."r and tither ;11111r,-.ph1•ri1 
a~encies until e,·~n th~ :rranite h11Hl<ler-- th,1t arl" 11:it cr11n1

1,I~ 
ca:--ily het,vrcn the ting-c ::-i. )l ·,ny of tin~ hill-- :ll'(> cn\·cred hy 
a thick layer 0f It)(',, helie,•ecl t11 have hc:e11 d1:po ... ite,1 here 1,y 
the \\'ind::-. ,~e\.'. l~ignrc ;\o. 31. 'rhe -.1)il i, thl'.' 
:-11-calll'd •·typical 1,<>ul(ler clay" ~tlfl i:s a 1ni:--;turt• 
of all kind.; 1,f 111aterial. including- --and, clay. pt·l ,_ 
hles and hon1<lL·rs. all \\'11rked tn~ethcr in a :-ing-lc n1a-.-. . 
The \\C:lthering- of t11i~ 111aterial ha-. pr,,1lucecl the ,·ell11\\ 1,h 
('u],,r nH:rein~ t,, ~ha,le, of reel and l1r11\\11. ' !'he ,,1nd-hln,,·n 
potion is a lighter cnl0rt•1l cl:1y ~nil in 1na11: plarr:- i~ only 11[ 

slight thicknes~. 
l'herL: i-. prat tically 110 ru:11l 111atl'rial in tl1is arc:, l'XCt>pt 

along- the streatn.._ and in c1)111paratively ie\\· pl~ces "hl.'rc the 
:\ft()n graYel~ outcrop. ·rhe ruad 1natc1·ial carried l,\· tit~ 
1,a11:-a11 ice [ beet h•i.. hecon1e t\Jllr11u~hlv nxidi7.ed :ind . . 

\\l'a·hererl. l 11t the ::-trea111.1 h·1,·•: rarried a co11:-.iclt·ral,le 
amot111t of san<l an,l g· a,·el inti ) thi:-; region fron1 tile \\'iscon
:-in drift are 1. .\::- h:is hcen tatetl. t 11c rlrainag-e ~:"•tern ha~ 
cut the surfact~ 11f tile grotttld intn a -.erie.:; ni ridge:- 111 n1a11v 
places aln1,-;st 2no f~et :i.hnvc the "a1e1 lC\'l.'1 nf the .streanl~. 
'file roads \\'b1ch ha,•e 111 prai.:tic~dly all l.':1::-L'-. lll'Cll laitl nn the 
section linc.s "il1 havl' t,> 1:e. i1, 111a11y :,ecti1 ►n--, partially or 
entirely rel1, ated a,,·av fr.-1111 thc:.c lill~'-i before the, can he - . 
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hnpro, (d ,, 1tl n1t an tH dt1l < "1 \,;n"' l t>lh fl)r ~rad1ng 111d 
for n1aintenin-e. "rh,-- lattt'r i dut t,, the ri, •UC. \ a-..hinn
of thi, ~oil and tl1c st I' <T\,l lc: rfh1; 3CCullll Jtl\'lllg' ,it,,• 
l1 ·;g- 4, , .... t~ p;ca, ,,j th top, g-1,1111~ i th 1cg11)n. 

(b) T 1, /o-:{·cn l , f . rhe le>\ , n drift i 1n1h ... h ,. ung r 
in point oi t1111 th .:.11 d1t \,, .,., \ll I l,1; <lr:1n, t-,1,; .,, tent 1 

not : ct pertectt"rl · n<l th thar,t ·tcri-.t1 · trt 111 of tin • rea 
flo, 1n .. ha'lo\\ l ... n a1hl ha,t! no \1,;:l tnt deep tr n~l~. 
Th" "lllrf 1;t' f tht .. nnnt1e: C•>\tlt: 1 h, tln-. dr":t h<'Ct 1s 

-.tre, n ,, 1th lnr" 1 u,nl 1 ... < f die ~r:1n tc l ,ulrl r nd the 
tor; ~oil i cn11te dy · crlytn~ the bh11 cl , 

In add tit n to t e l,, uldcr ... , n1 tn, , ,f th tr 1111 , f thi 
art ah~, e r >('k c-ut hann~l • nnd th1.:r .ire also larg\ de1 -it 
of f?T:1.\ el kno,, u g ol<Jgjcall: U"- the Bachanan gr l, ' ...,,nc-c 
tht _ ar, parti~ ... ularly proniinent it1 th, C'ltlntv. 

1·hc bricl~c I rnl,lern here i ,, ~lifficnlt '111<' in,,c the trcan1 
cour::.e :1.re <.:o p or1} lefin cl that th~, 1.: h 1nge their c hann ls 
frt>qu1.:ntly. "l'h, re ar,· al~,, rnany ,lr, run . \\ hich d11ring t\1e 
flood ti111e have <l lnrgc qn. 11ti1) 11f ,,ati.,, Hn\,ing in thcn1, 
and in ~0111 pia ~t:.., npparcntl, th attc:1npt l,., , h e11 n1a 1r to 
bridg(• the,, 1i ,1c \'allt·,·. t.:ac:li y1 ai- tht; 1u, nf rnl...: l,ri,lging 
is a crin~idt r:d,1c drain , ,n th....-: ("1Hn1t, f1111<1s and luring: the 
dry scaso11s cheap. ii1cffitici1t en!, t rt, or <:111:i\l l 1ridgc..., hc.t, e 
been cou;:tr\l ted. \\hil'."11 during- the pat ,,et e.1"01' hn,e 
,,a:.hecl ont. causing r1q id1.:1al11e 1 s. ln so1ne ni th c ·111-
tie;;; nf th,., nri:a t"1ref11l 'lttC'nt'o,1 h.i-.. th· l,t; n p3id t • the 
founcl:1tion, for tl,e lr,rgt.:r teel brirl~1.., nnrt th, ..,e tor,, h<, i! 

,,~,;:lied Ol1t. \.'.l1tailin~ s I ir:uc; ln . 
(<) Tf'1.,co11si11 Drift. 1·111'> )Oungcst or an tbr-- drift nrea-

111 lo" a j - t Jh~ \ \ is◄:, 1 ,..,tn. \ =->ho,, 11 ( n ll'll: 1.lriit ,nap it is 
trianc:_-i,11:ir in hc1pe \\ith it, I :i,c• :tL tht" n111th h, undar, of the 
-.att.:. ·rhc tt-rtnin.il 11H,r:iine 11i thi d1ift h<'et art ,cry 
pr11111)n111:-ed. l t..., 1.:1l;_!1• ... ~,i.: 111 g, 11tral n1.1rkc-«l l y irr<:g-nl:-tr 
h j 1).. ;:u1, 1 kn I l1 .. 

1'he \lt:,111 nl :.ln~ai11e ;._ tl1l 1;1 ti._1,1 h,1t111da1""\ rlf th1 
driit area. 'J'hi }-t1.:n.l-; -., •utl1,,ard thr ,ugh th( ,,.l tern 
t,n,n ... hip, ,.f \\'11rd1. C,·rr<, C'iiH·ilq 1:1ank1i11 <.•nuntil"' .. an<l 
ea•t ui the n,;,hllt'" of lfa1<li11 ntnJt\", C",,pitol I I ill it1 l)es 
:i\Joine, 111arkin~· its s~,tithern ter111inu: 

·rhe 1lra111:1t:,<' c;y~1e1n ,,f thic::: <li,trit I 1-. Jlt'\\". ;,nri llll<lC-

\'elnpcd. nnly the lnrC"c.:1 uc-,;n11- ha,P defi1H'"11 ,·h:inne-lc:; and 
even thP::e in their ,,ppt'r c,n1r,~ 1,ec lll11" c:::lu!!~isli nnd tnr-
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tu ,n . 1 h,:'ir tri' ,uta1 ;, ... n1· ,l .. , t 111t:r ·1:- cl< ,Jl !'att· 1 -1, ,ug 1 . 
Tht> d1\ idt:" Ii, t \\ e1:.•n the --lr · u11 arc lit .1d .11111 fiat and on 
tl.ei.. d:--ai1 ag · i, a•n1,,,t 1111p ,,1hl~ ,,,thout l\rs.t d1~g1t,'" 
aro-c rlitch1.. - t > , n ~ , <. uth l'- 1< t tht: tile.:: ,11 HV• 

'fhl '·ba ltl .. l r .. k tll .. top gr;q,h\ ii;; t\11iC1.11 )r thi =tre 
Ian, 4,,f tht e de1,re -i, n-- iltntn~ ,,c.-ct &11:.,(>Tl'i t•P, 1H 1 n<l .. 

,,r luugh . Ii ulric.:r-. art fuun<l -.(' nt.:i-c t n,cr th\ urf '-
111 .. .,,, ,ert1, .., lut 1i1)l 1·1 at1\ "''lt3t iJU,nt1ti l,t \1.:l 
J ... n, t ... are 11 c, ,11 11°· ;:h ~ tt:rtn1nal hill .... t>f th 1'- drilt he<.'t 
an,11,1· tr< 111..., \c.' f I th, n1 "·t 1::11t ic,chtpe,l un de 
p,)--H nf ,au,l , n l ., r:i, 1 

1 h ..,, ,i , n t upl ln l, C'< 11tn n- i..·on irl rn.hh.• rt:,, and 
aui.l ] J \_: lo\\t cr'-l!ICt--. :,.r,. C' Ir 1 ,·,1th !I e O l' lle,1 

!'-,ti 1·1 
he i.: ·ire 1 1g ,rti,,n nf tht: < 1unt1c~ intlnr ,t 1n th 

art, \\hcr1 e,en ·.1. fe,, 11 1 cht:, l l•.ttll '1? ,,f dc11tl an lhc 1 n<i •H 
"n1al1 lakc-. \\ ill fl,)(' l 3 •, 1.'.l·~ 1 r :-,,l (Ii tr1rt 

'fhe l) J,•<.·al to1 ~r.-'\ph\ ,·.f tl11 ... ccTic n 1 ... ,!lc,"n lll Fp.- {~1 
,d} \- 1a 1 \;d lllf r, the (rtly t11gl:1c1,ttcd .rt:,\,.., n 

the nort hc.\-t I nrt•cr l f l h1 t,ltC It i.. 3(('0\1tlt r •r th1 
n1ge'1.:1l ie~1tnre ·ll,)ng- the .,l i-.-1 i1)pt f{i\ er inre the origin tl 
r,1cl~ f< r1n t'i't .. \\t'lt' ,·ti <1 up Hl h, \\c th r and 01l1er at 
m pheri~ cha1 g-1,; ... ,, 1•ic-h h·1\ e i.·ut nut :11111 ,•arried a\1; 1, the 
softer Ii1,,e-.tonl .tnd --hi;: ll1.. :111'1 1 h !-,,1n<li11 th h .1.1 h: 1· r )(: l , 
car\t•l ,ntn 11•l·,1 and 1 e~t~ha1 r<'lttl. 
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I . Hf::-T itl''I \ '\ IJ [•l·\ (l,OP\11,~J' or ({f>,'\JI 1rc:1--T..\'l'1t•N ·~ 1l!E 

T\'fl,. 

The de,·,.,. l1,pn11.:: 1ll ,,i the --y.:-t\:'nl c1 i !~\\-. fur a,1y 11e,1ple i-: 
i11dicatiVI.'. ] 11 it 1Hay h, r1:ad tile unfuld1nl:' , f tllt• irl{'al , f 
g·o\ ernn1~nt :is the cr,t1 11tr, :.:n ,,,.,., L)ldi.:1 ~111,1 li-~ng· f,< r11111<'S 

1vore c•-11npl(•x. [n th~ '-':llll(' ,,~1_,, th~ 1a"" rciat;,, ~n au} 
p;:n·ticlilar g, n·t..>r111ne11t:il actn·it) \\ 111 rc>lle,·t th(' attitude 
taken tO\Y,1rd::- it i11 each s11c1·c-c>di11g ~('IH~i:tti,111. 'l'lte irlt·al, 
ho\\ever, inlit·11ted ;111d ac,p1i1e<l, ,,l11eli :tre the- f,11·..:~ jlCr~ 

su;1di11g- ;ind co1npelli11~ n1,·11 to --1.:l"k hi:thl'r pla11t.• (,f ,Jt:tiun. 
n1t1~t al\\3)S l,e t\:flll•ererl a1Hl, in a n1ea~11rL", deft:·ite,1 !1y cer
tain lin1i1atio11~ an,l pt! 5 ,nal i11tL're,1 ..... "rlil> lf".'>Ulti11~r 1nr.a~
sure£ are r1ft~11 :t l..'.'tll·i,,u, c,11npr, n1i.;;\; .sh1 1\\l1 -.u11h·tin1t> ... in 
the iorrn but 111(,rl• oftcu in th1• app!ic~ni"n ,,i tlH•s1~ n1<-'~.L·-,11re=: 
,,·hich is slriking:ly :1pp:1rent in the• lii-.t( 1 r_,. ,,f T1)\',,,· ... r,_1ad 
la,,·s. ·r1H•::e de,•iati,,11s are 1111t the true l.''.'l.pr1•-.si1,n of the 
pnrpnse~ oi th~ la"~ ;1.11d fl 1r I Iii, re,1-.on c;tn nn1) d1•in) th(> 
f1)f\\ a r( 1 n,o,.·(•1 nen t. 

Befori: i1tte-mpting to analyz(• thl~ dl'vel11p11H."nt ,,f th~~\'~
te111 of ro:-t(l Ja,vs in f n\\·a. it is de-.,ir:1l,J1~ that the p,1liti,·nl hi~
torv and st·,tus 0f the state s1,nu1d he cle;1rl,· u11de1·-..1,7l1~l. - . 

In t\pril, 168.2. L,~ S:1lle tor.k p,h:::e:-:;:::-i,,n nf the 0-Ti--si;,;;ipp; 
and ;:i,Jl the Clll!ntr_\ \\'atcre.1 hy its trilintari . ._ i11 th(• 11:11111'.! r,f 
Louis Xl\1 of Fr;-i11\.'e. .\fter the fall nf Quelicl· r11 17:=;q, by 
the tre~tt~r nf Pa1-i::: all the cottntry het\\1 t>e11 thl' !'-Ii~..,j ... ,ipr,i 
River and the I\< l'k'.'· 1\Tnunt:tins ,,~:-- tr:111~i,""rred t,1 Sp:1in lint 
hy secret tr<'at>· in 18<K>. l'-'rance :1.L;:1in rect~1i11e<l <'11nirdl r,f 
the country \\·hich \\ a ... p11rchased hy the l'nitrd ~l:tte::. in 
rRo~: nne ,·l:ar laler thi~ land ,,·a, rlivi,leil int11 Lhc ·rerritnrv . . -
of ()rleans and tl11? I >i~tri,2t of l,rJHi--i:-ina. 'flH· f0r111er of 
the~e ,va.s org-anizerl 11ndet a cnrnpll't(• territorial f!\1\'er11-

n1ent ,vhi1c the District "as placed ~nn1e,vhat i1 1deti11ilL"ly ttn

der the c-ontrnl r1f the CTnYernnr and jndgl'S nf the Territory of 
Indiana. Thl' penple nf T ,n11ic:.i~11a \\'t'T(' ~n di~sat i,fieil \\'ii h 



, --
the fur1111 f gt,, 1.:r11n1L·nt tli:it in ,80.5 they \\crt· Ort!at1iz<•<l into 
,in intlependellt tt·tTit()r: a11<1 ,,·crt" re1;rga11izt·d in 1812 a~ tht 
'f l'rritor, 1 ,f ;'\ ) i:-:, ,u1·i. \ \ ' h{'!l ~r j., .. , ,nri \\ a~ c1 1 lniitted to the 
l·n1on i11 ,~12. n,> pn,,i .. iun .. -e1.n1 to have l,ee11 111ade for 
tht.: renlai11dt't nf I.ot1i,i:111a nnrth :111d ,\e--t oi th:1t ... tate. 
·rhL· re~i, ,n ,,·a~ left in this i11de11nite L·• >1Hlitinn until Cong-res-

• 
in 1 ~3-t tnarle it a p;trl .. f the ·r\•rntury , ,i ~Hebig-an ior {ht: 
purpu-..c" uf lL1np< ,1:try g-1nt:r11n1ent. '1\, l, yl"ar:: later the 
1"errit11ry r,f \\·1~c11n,in \\a, e,t:1lilishe,l ~11d the inhabitants 
11i l,,,\':L.1',1111e n11,le1· :i re~ularh· 11r~a12ize,l !..!·1,,1.---nu11ent. .\t 

• L 

this ti1n1..,_ the g-rc1\\""h of pr,pulati1111 in thi .. regiun "ii" ,c, rapid 
that in 1~2.R the T .:rrittir,· pf l, i\,a \\,I'- t're:lte,1. 

' . 
'fhr territories \Yt're ~6\·t•n brond pn\\ l.'r, of leg·i:--tat i,n1. the 

(inly lin1it:1tinn liein(! that the~ .:-h•Jllld .. e:-:tend to all rig-htfttl 
,uhje(tS ()t legi--1:tti, 111." ·r1ie -..,tl,j~l't l ,i r11,1d la\\, \\ a, 
one (1f tht' 1irst L, > he con,idereil :i.:, a prupl'r I ne inr legislation 
.11Hl in the lir,t ~e=sinn ,,f the I .e~i:-lati,·e . \;:,,('1111 ,Jv, held at 

' . 
li nrlington in 1 ~3:--l-q, \\ er1.• t•nart1.•,l th'-? tir..:t road Ja,\ ~ of 
ln\,·:t. 

a Road Legislation . (183<.'l" t, 1 rS5i)- 1 he hrst 1)1 the.::e 
act, •s gi\·en in full 11~...-:tu,c th<•'-~ i, ,H, ,,, ing- \\' L•re ,·l"ry ,i1nil:1r: 

··.\n \t:t. tu 1111:ate and c .... t.d,li:-h n 'l'errjt,Jrial 1,n71d fr0n1 
l"-enknk. 011 the ':\li~,i~sipJ,i l{1\t:r. tn }11,,a l'ity, {)\J the Des 
~Toine-., Ri,er. 

'•Se:c. I. l~e tl enacted br thl' C ,un1.'il ,ind I tnu::t'' uf f-!.epr~
'-l'11tati, I..', 11! the -rerritor\ o( TIJ\\;\ , that J:llnL·:-: f ◄ ttlt()l1, . . 

Jusepli Rnhli. and Jan1e, ).Jc~furrr IJe :ind tlH') :1re berehy 
:1pp·1i111 c·d co1n111i-..;;1,111er, t o l, •~ate a11d 1nark a ·r erritPrial 
l{uad. C1)1n111c:ncing at Kt>uknk. in l_L'I:' C', ,unt,·. un the ~Ii--
...,j...,,ipp1 l, i,·e1·. tht·11cc t,) the h1 >t'"-l' t.iil n~:-tl·I;, 1111 till:' 11es 
:\inine-., 1~ i, er. t h1!ncc np ,aid ri,·t'r ;i, Illar :1, I r:ll'ti,-~il>ll' to 
lu,,a ('it~. 1 111 '-tlid rl\er. pa'.----111~ th1n11~h Far111i11Q"t1111. :\-e,y 
Le'.\ington. Rellt1)nsp11rt. l'oln111hu:, and Phi1,1dcl1,hia. in the 
ruunt\' 1Jf \·a11 1iuren. 

"Sec. II. , \nd I e it further enacted that the t'1111r,111i:-:-inners 
af, re•-<ud, l>r a·1y t\\ u , .f then1 . .::-h,tll 111eet ar I,e,1kuk Pil the 
tir ... t day of Jnne 11c~t. f1ir the 1n1r1 "ht . ,i pruct.:edint!. t,, the 
di~chargc of their d,1tie-... a:- t·,,1111ni..:~in111..r,;; afnre:--aid. and that 
tlil'y lJe an,1 hereli> ;irl anthurize.! tn adjuurn frf1tn ti111e t0 
tin1~ and frun1 p'.,lce t,i pl.tt.'e. a~ the, 111;1\' avTee- and deter-.. ~ :---
niinc: and tha t in ra,e ~aid 1.·nn1n11 ... -..i1111cr::- n1a,· h;1,·e ad-
juurned, tht·n let the ::ihl' riff of I~ee \..', ,unt \' he :t\ttlii-,rized anr-1 



he i-.. h~rl?by rl', 1ttirL·d 11n till' applit"~1t1u11 t1f an\' ,,i S~t11..l cn111-

1ni:-~io nL'r~. either \\"tittl'n \If verh.11. 1,, nutiiy ill \\ ritin!.!' -:aitl 
c,,111111i----ionl'r"' t; f ~n1n~,11lier cl:ly, ti) l,,~ l,y hin1 :-q,1,ni11tL•<l. ~,nd 
re<1u1::-.t their .itten<l:tnc(' on --u~li <lay at tile plac._~ afr,re--~1id. 
\ I 1)- I \._l .... \..t'" 

: 11pr1 J\' Cl ' t'l'Ctll )~r 14. I t",,n. 
·rrrrif,1rit1! [{,,ad Lo-:.,·, 'fhi:- al't 1.:\ idcntl~ p11i11te, 1 fi\ll ~I) 

th<: lrg·j...;J:n,1r:- the nL1.:1l ,1f ~1 !!e-11,•ral la" l't•'- eri11g uch 
g-ronnd ... and t::.(J late:- 111 tlJI'..' se",;,,11 tilt· {1,tln\\lllg r1ct •,\<,.., 

pa~::,ed: 
·· \n .\(r l•> tirll, ide f,1r lei~ i11~ an,1 ,)pi:11i11c- '1'\1 rrito ri.1l 

~) l j"\_0,1 I -... 

''Sec. J . Pl? i1 l' lla(t.:d by th -.: l', nncil ~nil 11011--t~ ,11 f,e-p-
1 e,ent;1ti, e~ uf die ' l\•rr:tnr\· , 1f I 11\~;l. t ltat all 'r.,..,.-,·it,>rial 

; 

l{<iad- tn lie herl:-1iter l,i~al<>d an,l c~talili,hed \\ithin thi-. ~f•·r-
rit1 ,ry sli:ill b l: vie\, <.'il. ,nr\ e\ l'd :n,d 1•--L :tl ,Ii ht·d ar1rl re1 urn-
1n,ti..lc thcrcni .:l!.!"ree,1hl_,· t11 tl1e pruv1i:.. io11- i"1f 1hi-.. ~\Ct \\ ithin 
o't\.' >·ear fnn11 the..'. p~1---..agl! .,j the a,·t. h) \\hit·h ,:-ii,l ri,;t,l or 
r, ads 111:ty l L• granted or auth11ri z.td tl, 1,e laid ,,nt rc-.,1 1{:ct-
i,l'.l\ . . 

·'Sec. II . 'fl1e cc1Jnn1i:-,,i11ner · :1ppo i11t1?d to l<1L·a1e nnrl ~::! -

'tahF,h :111\' ·rl•rrilori~d l,llad ,hr1ll \·;111--e th1.· -.--anlt• t. I 1, t• l'11r

rl'1~tl\· tlf\ t) t•d ;111d n1:t1'kt·cl tn)111 the· IH·~in11i11p: thr,1u:.d1, •Ht 
,h1.' \,·h,,~e c1;._t;inl·c liy --1?tti111-,;· .... t:il,l' in 1he prairie a1 thr(e 
l· t111dre,I ,·ard, rli--tancL" ~111rl hl ,zi11tf trt•i...·-- in tl1e ti11il,er; th!?,. - .,. 
-.hall e;;talili:-,h 111i]l' pc ,,t..,, "·hich ,rill he rnarke1l \\ ith a 111c1rk-

ing- iron in rt:1g11l:tr prngre--.i,,11 fr,1111 th\! llL·gi11ni11g t,, the 
tern1inati1111 (If f.airl rriad :ind ,h:ill .il~o l''-tah:i!,h a pn~t ·tt 
e\·ery ;.111p_l-: i:1 thr :::aid road. 111a1·kiu~ ~, ... af, ,1·1.~~i<l ttp,H1 lhc: 
:-aJne and upi,n ;1 tree in it..; Yicinit). if .illy ihcre be. the t,e:_1r
ing' frnn1 th1.~ trt1~ 1nl'riilia11 r ,f th1..: 1•ourse beginning :11 _ai•l 
ang-lc \H•'-t -:cl a, licn·i11 dir1:ctcd :111'1 1111te th1~ he.iring aild 
di-=t;1111..:e ,,ft\,,, tree-: in ')PJ•O--it(> direL'tin11s if th(---re 1,e rlllY in 
the yici11it,? frq111 Pa1.·h c_ltlJ,..:·le :ind 1n51e pr1::,t. • 

Set.:. Ill. 'l'lie t'nn1111i:-.;i, •ner, ;1n,l sur, eyor of each rund 
--1.~ll 1n·•ke a certilit'.'il rctur11 nf the S\11'\•ey and pl~t nf the 
\\ hole length 0f c;aitl rf'1ad. spcciiyi11g· in !-:tid return the \\ idth. 
the dt>pth and 1.·1111r~(' c ,fall st rean1s, the pn itit111 r,f all S\\ a111p~ 
:111d n1arshe.; and the [ace of tlH.' ctHtntry ~enerally, noiing-

\ !1e,11 t11nl>cr and ,, hen prairie and the cli,tanL~e said ro=.td 
:.;.1all l.aYe been located in e1cli c111111trv . ., 

''S<'c. I\'. Said retun1 and plat "hall 1><.> --ig,1e1l li~ ~ 111a

ir.rit\ (Jf the c11111111ii:;·ioncr,, :111rl the c;urve) (Ir rJf ... ;11d road anlt 



inr,, ;-irdl.'cl to the ~l'<:r<:t:trv 1Ji the i-'errit, 11·) \\ ithin ,i:--:ty da_,. 
after the , ievr and sur,·L'Y ·of the -:.;1111«..", t,, be II\ liirt1 recl1rded 
and preserved; and the~: shall ~1,o ,, itllin ,ixt): d:ty.:- a ai, 1re
s1.id, depr,:-it in the c1fi1ec nf th(• ("IL·rk , if the l~111arll (If l'. n1-
111i('c:iuners oi each coullt~• through ,,·hich ,aid r c1:1rl h.111 l1(' 

l:tid. 2 rett,rn anrl pktt as .if,,rl•:-:iicl nf -.t) 111nclt 1,£ .:-aid rt•~•l 
a,;; shall be lai:1 ,)ut and est 1hli--hl'd jn .::aid cnt1nty tn he re
,or<l":'c1 :1s aforesaid. 

"Sec "\T. The s3id tnnnnissioners -.Ji:tll aft1..•r the c111npleti(1n 
of the SL1ryc,· 0f s;1irl rn:1d .1s :-i.f11rl"•aid. 111;1ke ()tlt a ,:rrtified 
arc ,11111 nf a'll scr,·i ,:e.:: rc11d1..'r1..•d a-: ,, 1..•ll l,y 1lic ~ur, 1..·vnr nnd 
other hand~ a~ hy the111'-l'h e-, ch;ir~ii1g· t ◄, t':-i,·IJ count:'· 
throug·h \\ hich said f{)3<l 1na_v ha,·l· 1,l en I.11d • .i pr0111 ,rtinu , 1f 
the expet1$C aL:ree:11,Jy tn th0 11111nh(~r of days c>r11pl0,ed there
on :1.nd the hoard nf co1n111issi, ner~ r,f ~ 1i, t counr, ~11:-111 audit 
and settle the ,atnc. 

''Sec-. VI. \ll Territnri~d R1,ads :-tt1thnrrz1..•rl to l,e }'.li,11!lll 
hv any la\\· of this Tcrrih 1ry and not y~t c111nn1 :H·e,1 ~h.tll be . . - ., 

laid nut in the n1a1111er pre-.crili ... d in thi~ ,h 'l a11d tlll' c,)n1111i,
sionerc: sh:-111 cu111p'y "ith all the n .. g-11laticu1;:- lli"ff'in cnn
taincd: :-ind furt' ·er thl' e--tahli,ht•d \\t<ith of rill 'J'P1·ril1,rial 
h'.o:1cls shall be seventy fret. 

"Set". \'II \\1hl'll any 1·oacl shalt h:1,·0 hee11 ].--,i_:nte-rl ;incl e:--
tahlished agreealil_,. t,1 the prnvisio11 . oi thi-.. ~L·r. the -an1e 
shall he ion.~1 e · a pn!i';c high\\·av :t,HI c:h~ll be open1•d and 
\\ nrkcd b,· the c,J1111tit.:'s thr, 111~11 "l1iL·h it ..,Ji:lll lH~ l.1id a;; . . 
rountv road~ nrc: and 11,, 11:1rt ,-,f th(• L'' 111~11'-<' ,,f h-n·in,, out . . .... 
.incl estahli~hing ;:iny T('rriturfrll R, ,;,(l c,r c1f the tla111a~e.s s11-:-
t1ined hy any per-; ,n or pers, ► n -. in c 111. t qu~11ce t► f laying
'1111 any Terr;tnri tl 1{11~1(1 :--11:ill he p:-ii~l ,1u1 nf t lie.: 'f1,rritc•ri~l 
T .. rea:- ,, rv 
Appro\·ed: Dece,nh<.'r 29. 1g3~.•· 

I,. Cou11t1· Co11n11is.1io11, rs. Dt1ri11g· thi, '-':IP(' \'l."nr an :-ict 

\\·:.1:s passed \\·hich pn,v:rled th:1t thrc~ cn11r11 \ ,n:111ni-o:;i11n1~1-
!-hould be eleL·ted lo tran-al·t all thr· Cfl\lnl, J, 1,in(.'"· .ind If','" 
$llt'h ta.XL'" :i-, \\C're llel'l'-:-- 11_\'. {rile:-{' prn,·i,;on , llla: he f(.:. 

~;1rded a.-; tht: li1..•gi1111i11g- "f rt1:1,l l .. :g·i..,lati ,n :11 1 ,.·\\',1 t111Jer 
the tvrritc,ri:il fnrtn nf ~·,),•ern111l'11t. l~\•p1·,· ::=1.•o:;::-ion ,,f h:~i= -
1:iture 111any 111ilrs of rn:1d~ \\•.:n· :11ahtlriz-.·d J,,. a.:i. ,,·ith 
,·(•r_v lit ti~ if anv re~:ircl in chnos;n/..t ,,f lt)c~1ti,i11s~ th1~ i111p, ,r
tant·e of a ~1)0<l hi~h\\ ~1 ,· SY.Ste?in liad 11,,t vet 111:tcll" ir ~rif 1~';111-ife::t. , ~ · · · 
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,\ln1ost ;'.S SOtltl as ln,,a \\'ct~ 0rg·anized i1~t1l a ·rt•\ 1il11ry, 

agitation ,vas begu11 ,vithin h1.:r bnr(l~r::: for a ~late Consti
tution. This cliu not arise fron1 any p:irticl1lar 1li.:.,satisfaction 
,vith the existing forn1, of ::;(lvernn1ent 1,ttt rather frorn the 

' p!ogressive spirit ,-Jf those,, hn desired that l• 1,va ~honld have 
the full rights and dig-nity of the , ,ther -,t:-ite . Ji111ally in 
1846 a Constitution ,vas devi.Jed '"hich \\-:a~ appro,·ed hoth 
b y Congress ~nd hy the people nf the state :n1d Io"·a "'as 
for1nall ,· adn1i tt1:d into the Union. 

_;\ 5upplen1en t::tl a ct to th!! one ,,•hich g-r:intc:<l adn1i~:-.ion to 
the states uf Io,, :1 a nd Florida prnvidt·d :11nn11g· ,,thcr things 
tha t five per cent nf the net prncceds frll111 tht· s·1lr 0f all pnl>
lic lands in the state should he appropriatell for 111aking roa(ls 
and canals. \\Then the (~encral .1\s,crnl,ly r:-itifi~d the prc,po
sition of C, 1ngre.;s they 111adc an ~xt·ept ir,n , ~i this nn~ "ectio11 
an<l asked that the,· h_, :t\1(1,,·ed tn n~c thl' f un<l.; so derived 
for the purpose of the pnhlic sch1 H1l. Per111ission t,, dn this 
\\'8S la.ter givfn the1n hy a special :i.ct n[ c:ong-r(-'c:,, SI) thi~ 
fnncl ,va~ di,•t>1·teti fr0n1 rn:-i_c\.;; and c:-inal:- fo,· ,, l1ith it h~d. 
been orig-in:dl, ;1•trnded. 

There 13 noth;n!_! in the C'n11stitution of Jl.;!_~t'j curtailing' the - ~ po,vers of the Gener,t1 .\~se111 bly tn 111ake prn,1is-i0ns ct)nccrn-
ing public rc,ad~ ~,nd the infl'rence fn1n1 this ; ... th;:it 11p to · 
tbic; tin1e ther(" had been no consid<:rable ::i.Luse of tl1is free-
don1. 

c. Early State Road La-zvs. The forn1 of these early la,\·s 
,Joes not excite suspicion. 'fhey 11nrlnuhtrrlly rcprc>sente~l 
n1ore ne3rly the ,,1ost prngressivc icle:1s of tltat 1,erirHl than dn 
oui.· pres,~nt rO:ltl la,vs reflect the n1nst arl,·ance<l th011~ht con
cernin!.; hig-h\\'3)' legisl:"1ti0n. The 1na.nner of application of 
this 1:i". bo,vever. jc; \\'i:>rthy of particular attentinn and the 
~itua1 ion np to 1 R57 ic:. ,vell expre;;sc<l hy 11 r Charles t-\lclrich 
in ''Ti,e An1~.1i~ nf I,1,Ya.'' I-Ie says. '·Seline curio11..., r\.'sults 
\\'Ot1ld I<' rc:11·hc<l in studying- tl1e 1nanner in ,Yl1i1.:h publi~ 
ro:icls \~ere p:·r,jected and located by a,ts rii tl1e T ,egisl;itnre. 
Territcrial and State, up to the adoption ni onr prc~ent Con
stitl1ti1,:1 These inchoate high\\·ays ,~·011ld secn1 legitin1~telv 
to have h,,,l b11 t one purpose-that of facilit:1ti11.~ traycl ;ind 
interco11:·se bt·!,vcen different pr,rtions of tlic 1'erritorv 0r 
State. B11t 111 tin1e their estihlishn1ent hecan,r an a·huse 
,vhich the t11akers of our Constitution <lid ,yell tn suppress. 
Canrlida1es f01 the legislature ,Yere- read~· ~nd e,·en e3ger to 



pro111ise tu --ecure the r--t;1hli:-:h111t>11t qf the-;e 1(,:11ls in ·,,1·de1· 
to obta'in support in securing 1111n1i11a tiun~ a-.. "ell a:: ,·Ptes :1.t 
the electiun-.. rrhe carrying l)llf oi pledge~ \\ as genera lly 
easy fo r as a rule these pn,jccts llll't ,vith ,·ery littl<· ,,ppn::,h;on 
lin the Leg-islature. 

"'fhen the.:;e la\\:-, prrn·ide<l not a lit ti~~ p:ttr,:.n1:1;_!"c in rht! ap
pointn1c11t uf cor11n1i:--'-io11ers tn locate th,· r, Y1d,. "'10 \Yere 
ab,n g-enerally authorized tu ;1pp. 1int ,)Jh: nr 11111rc pract ical 
engineers and c;ur,·eyor._, a tea111, a tl'111 and, •titer canip ~quip
atre and one nr 1111 ire c, 11nn1on IJlinrers. the> snl 1,istence fnr :"-, I 

the party "ere al .... u required. ·rhe 1, ,c<1ti, 111 , ,f ~, nne n ,ads 
requirerl .:;everal \\'eeks. ancl. a:-- the ,,·nrk " 4t, undertaken .1, 

earlv in the ~ea~on as anin1al::; could snL .... i.:t 1111 pra1;ie rrra, .... , 
the_): \\ ere real junketing. picnicin~ excur-..iq11.. ~othin[t 
conld be n1orc plea-:111t th~in g-oing 1 1t1l to p~rfqnn .::;11ch 11ffi
cial dut" e,. The pay \\·ac. suH1cient in th,),c days of .::;1nall 
things to 1nake the position "f c«1111n1i-.~111n :-i ,·er~· \Yfl(o111e 
appointinent. The appnintn11:_,11ts ~clclnn1 ,, t.·nt a-heg~ing
The prairie.:; "ere n1nst beautiful \\'ith th<:ir caq,et:- of ~Teen 
grass inter,pers~rl \\'ith 111yriad-; of fln\\·er-- ,t11d iairJy alive 
" 'ith feathert'd g·a,ne. Deer ;:u1d elk ,, ere 1)cta,iPn:1Uy kil!~<l 
and as ---.onn ai:; tlie spring- Rood~ subsided fi._h ,,-ere p lenty and 
of the choicest quality. Enterprising· fn)ntier.::;rnen "vh, • h:icl 
gone out heyu11d the settlc111c11t~ tn 1nake thrtn .... t·lve.:; hcnnes 
a],yays g-ave then1 the hcartie~t "eltu111e . Such ;:;et t lc-r-.. \\·ere . ·-
hosp i tab I e to all con,er~ ln1t e,peciall, -..n, tn those parties 
"'ho<::e \\·nrk prt1111ised to npt·n up ro;1d:- 011d placfl tht·n1 in 
com'Inunion \Yith the pnpnlou;-; places. 

"But it not only hecan1e app,irrnt th:-i.l tiJi, \\·ui"k h~tcl too 
often <leg·enerated into schen1e,;,, , ,f politicians eitht~r t• > acqtti re 
influence an<l votes. or tn pay off debt~ ,tlreaJ_,· inc11rn?d. hut 
that railroads then rapidly extending,, e-.t\\ ar• 1 ,vo1dd l~lr:~ely 
obviate the necessity for c,·e-n genuine State road~. Sn tl1e 
con,·ention of 1R57 in .\rt1cle III. ~<.·ctiun JO. of the pn.':-1:nt 
t'r,n~titution prohibited the Gent::ral , \-:.:-e111hl~~ frnn1 ' laying 
out. opening and ,vorking roads and h;igb\\·ays ' 

;,The sun11ner of that year s~1 ,,. the la:-.t parties en~a~cd in 
laying· ont State rnacl:-. The T,eg-islaturc 1)f rS:;6. hn,\C-\'Cr. 
had heen so industri, ,us in the estahli:-h111ent of State r .-:,:id;:, 
that it takes aln1ost three page-.. in the index 11 1erel,· to na1ne 
the Yariou, la\\"S nr section-- in \\'hich tl1ev \\'ere decreed. 
Tlhe con1m1.:;sio11er:. in the 8111nn1er of that ,;~ar \\ ert , er,· ac-

• 
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ti\·e a111l n1:1de ha\- ,, hil~ the .;,un shone'. ,,t:ll kno,\ in~ that 
the la,ys ,Youl<l p;11\-ide fnr no inure snch roads. .i:-\ncl ·s, 1 the 
usage--.,u plea --ant to it.:: lienefi c iaric:-,;-ca111e tn an end.'' 

Har<ll,· hatl the Cunstitntin11 of I ~46 been adopled hci1 1re 
it liecan;e apparent that it needed .s trengthening . l t had 
only been accepted by less than tivt.· ht1ntlreil ynles ont 11f n 
ti 1tal uf n,·er ci~hteen thuu:and fi, t.' hnndrecl , antl it ,,7:1 .... 11nt 
difficnlt to :--et a 11e\,. c,)11:,titutt(lll:'d cnn\·enti(ln callt.' Cl to 111cet 

in 1857. 
1l. Con.stit11titJ11LJl J..,i,11itatio11s f n this a c,in, entic,11 111o<l-

eled t1pon the 11ld 01 1e, l1ut in eYery \\'cl)' ft1ll('r and 1nure per
fect, ,, ;1.;; dra,,-n up. J!y this tin1e. the l,eg-i,latttrt.·s h ~11l sn 
ahu~t:1l the freed1,n1 granted the1n in rertain particttlar.;; that 
the inaker~- of the ne,Y ( 11n~titnti0n S1)l1.g·ht to end thi-.: pra1.:tic~ 
antl Secion ::;o. _\rtic)(' ,4. \\0.-" insertell for this pt1rpo.:I:': 

"T!ie c-;eneral ., \~sen, 1 ,ly .:hall not p;1 ._ .... lnca 1 or :-:pecial la" s 

in tne 101\0,ring· i.::.i.:-~~= 
··For the a:::;:;c::.~1nent and collection ,)f t:-1xes fnr s tate. c,11111-

ty :-ind ,·o,ttl pnrpo~c,; 
"For 1:1.ying out. ~pening :1ntl "urking ro~d-- nr 111gh,Ya~•~. " 

,.. La'::.l'S of 5,ci 1c11t// Cc11i',·al .'ls.,l'111hi\'. In 1S3~. the Sev
c·nth (}eneral 1\~-se1nlil y. the tir,t one 11 1 111eet nndc>r the f\C\\' 
Cc,1,s1 itt1tir~11, pas--cd a llC\\ -.t..·t of road 1~1\\ ~ i11to ,, Iiich " ·ere 
;ntrr,,tuced 111anv of the feature~ ,, hirh are _till rctaint11L .\ 
1,oar<l (1f three IIH~n in each to\\ 11,hip ,,a-.. pru\·1de1.l tn transact 
the to'.•'n;:;hip l,u:-,ine .. ~. and ,,·ert.· called to\,•11,hip tru,tees. 
\\.it bout atten1pting- t,, 1111te thc..,e in full. they ;-ire a.:: follo,ys ; 
(Chapttr T ~4.) 

.:Sec-. I. 1'he to\\·tt'-hip 1 ru:-tee-.. ,hall 111eet and di ,·i«le their 
rc~pe~ti,·e t()\\ 11 ship, intn a. 111any ruad district~ a~ they n1ay 
, leen1 neces;:ary. i 

"Sec. (1 . . \ .supervi::-.or shall he elected frun1 each r1Ja1l 
di,trict to h, ,),l I iftice for one ,•car. 

"S1·c. If]. ·rtie tn,,nship clerk <..h:dl H11tii~- the ~upervi:.-ior 
11£ hi, elect inn and shall acl1ni11i.;;te1· the nath 11f oftic<~ tn hi111 . 

.. ~ec. \ 7 1 The su~1er,·i:-:nr ::,,ha 1! rcqnirt' :1 11 al,lc l,1-,11ie<l 
111alr r 0 .... iclent, nf hi !:i dis trict to perfr,rn1 t,,•11 da,·~ lal,nr on 
the p11 h ::c hi ~h \\'a\'s. · .. . 

··sec. IX. ·rhe superYisnr ~hall perfnrn1 tile ~an1e an1ount 
1.J f lalior as i~ recp1ire<I uf the able !,,,,lied 1na11. fnr \\'hich he. 
' hall he allo\\·ecl one cl<,llar and fifty cent" per cla~·. 

''Sec. :'~I J_ rfhe to\\·n:-hip trn,tce .... shall deter111inc the 

I 

f 



:t1nn11nt of p:, •pc!·ty t::ix to he levied for road~. liridge,. plO\\-S 
a·1d scr;1prr~ \yl,ich shall nc)t be le,s than one nor tnore than 
three 111ills n11 the dollar of the to,Ynship a:--ses.s1nent for that 
year. 
· ··sec XI\·. 'fhe to,,·nship clerk shall n1ake an entry of 
the 1.ax list, sh<i\\ ing \\ hat it is a11d for ,vhat road cli;::trict. and 
require the SU{Jer,·i--or to c< illect the sa111~. 

•·Sec. :X\7

11. ' l'be super, i~11r ,hall superintend all 1·oad 
\\ ork in hi~ district and (~ectinn X\;ITJ', ~hall report the 

" sa111e. 
in hi, 01,trict anci (Sertio11 '(\-Ill) shall rep1rt the ,;in1e.'' 

f. Tile Board al Su fcr, 11s1Jr.'i. l"he re\·i.sed Cc 1dr pn1yid-
ed 1hat !t!C duties and pn,,Pr5- tif the county co111111i,sinne:rs 
under the territnrial £1 ,nn r,f ~rn·en1111c...·nt .;]ic,ulcl lie \'C':-ted in 
a count.'· court \\·hich also had jurisrlit·tinn in pr1>1,atc. The 
Eighth (~t>11eral 1\~sen1hly. \\ hirh ,net in 1 ~(,o created the 
county h(Jard of super\ isnrs. 'fht.> dutir;:: nf the territorial 
con1111i-:.sio11er, "-ere t1ke11 frnn1 the cnn11ty ronrt and Q·iyen 

. . 
to this ne\\· bo:lrtl, a111ong- ,rhich specific dutie~ ,vere the fol
lo"•ing-: 

To lay 11ttt, estahli~h. alter or rli.scontinue any ci1I111ty r11ad'.' 
heretofore or nn,v laid out nr hcrc.ifter to he laid out. throug·h 
or ,Yithin their resrecti, e cnuntiec:; as 1nay he prn,·ided ft•r hy 
1 a\\'. 

To proyide for the erection of all Jirid~·e_... ,,·bich n1ay he . . 
necessary and ,Yhich the p11hlic convrniL'nce n1ay require 
,vithin their rcspccti,·e countie,, :tnd to keep tlte sa tne in re-. 
pa1r. 

It ,Yill he seen by reference to these la"5 that the.'· g-:ivc the 
supervisors general s11pervision over the hig-h\\·ay:--. including 
the bridg-es. and tbe trn'-tees the pC1,v1..·r to l~vy the taxe~ 
necessary for keeping- the roa<i,. including :-n1al!C'r cuh·crt,;;, in 
repair. v.·hile the B11ard of St1pervis , r~ " ·;i., l'!Jlr11c::tC',l ,,,ith 
levying the taxes for the n1n1·e i1np0rt~nt brirlµ:e,. 

g. 1\rc"c' Road Ln,\•. Tl1e,(' la\\' '- ,b,,,v th<" in rrnrlnction 
into the sy,tc111 of :111 the officer-. \\'ho :ire ch:-irg-t>rl \Yith the 
artministration 0f the ruad and hrid~e fund, at tl1e p1·esent 
t.iire, except the rc,ad ::;upcri11te1,de11t. }-\~"- chant!"e.:: \\·ere 
rn:-ide fron1 thi:c- tin1P 1111til the 2()tli (~cnera l \s,e1nhly p;isc;ecl 
an Act making e:ich to,vnshir one n,ad district requiring- the 
property road tax t0 be paid in n1onc:·, :ind cre:iting- tlic office 
of to\Ynship r,>acl sup rint e11de11t. Thi, .\ct i~ :-ts fnlln"·s: 

• 

t 



··Sec. I 532-a. Jr;,'rtc<1! --l~ 1 ~ lidattnu J Ti ~1. usluP uLt > tJ1tt 
road District. rrhat ecti1.,n on thqu a, l five hun,ir'-',l and 
th.rty•t,,o (1~3-l 11f the co le l,e. anri th t:a,nt• is. h1 rel,) re
peal1;cl, and the f ,111 ,,iug n,tC"b.:d •s a <-uh ... utut1 thcr f r· 

··The board of t, \\ n--hip trn--t ~ , t each ci, il to,,n hip in 
thi~ .state. at it.:. rtgular 1nect 11g in \ 1 rd, 1903, hall c,,n--ol· 
idate ,t ic! to,,n,11i I jnt, qne toad d1,tr1'-t, .nd .ll >:ld fuuds 
belonging to t11l: \ arl dist1 ict ... , if ,ai,l 10, .. n ... hip h.tll at 1cc 
t, c0Jt1e a g-e11eral tl , u~hip r , a l funtl. nt of \\ h1cl all l:

1:Hrns 
for \\·ork done 1 1ater1,1l furn1,h ·d f lf r , Hi purpt t p11or 

to the change. a 1 l u11~ett h;d, h:111 be 11 11< 

~ ,·1.. . I :;_~3 fl of 1 r1 ft c<". \ \ here th 011c road . 
1
1 tr1 t 

plan i~ a t~•pte, l. t 1: l ,o r, I of to\ n htp tr11 t1~c~ h ll r ltr 
and direct the 1. . t e,id1tu1 . of tl•e 1"< a,! fun l an<l l Lb r he 1)r

1g 
ing o r u\\ i, ~ t th 1: t, •\\ n.;hip; n'ld} 1· t, b) 1...ontr1ct. to the 
1 '" r • t rt --1> n ... il1le. c<.1111 l" T t'Ht hi~lder , .,n) p tn ,r all c I the 
,. 0 1 k on the rnad ior the urr 11l ) ear. or n,,t) a1 p int n 
:r,,. n hip --upC'1 intcnrl\;'.nt oi r :1,l , to o, c.:1 sec. uuie L t , th 
dire~t ion of the 1 ,onrd, all or an} part of the \\, rk. \.ut at hall 
not i11rur ;u1 in,lehtedne-,, {tr ,\I, h pt11 p " -, nnh tht" am· 
!1as b~en or .:hall at the ti1ne be pr,, idi•,l for 1) :ln 1l1thor1 e1 
le,: : :t nd ,h,dl order lh::. tO\\ n ln p rn.'ld t 1x for the t11.:rt:, , hug 
)ear p;iid in n101h.:J and c,)H c:1.:,l h\· tli1. on11t-. trca u1cr .le; 
otht::r taxe-:.. 1 t hc!ll 1':"111 i.: lJLith ti11.· 1,rr,l'crt, an,l p 11 1nad 
tax to l,t: cquitalily an,l judiciouSl) :),q,e11d~J fr rn.1,l 1,tu·
po.:-<.> i11 the entir~ rnad di tril.'.t: --hall cnuc::e at l n t , \cnty
ti \ 1:: per ce111 of the tn\\ 11-.h11, rn·acl t.t l,>C·1lh a I.'."' d t, 1,e 
thu ex1,cnded h, th1~ fiite1.:nd1 <la, tJf Jul in a1..h \ r: F-hall . .. . ., 
cau~e the ll•)XiCJn~ \\ l cd-. ;.:,, ,\, ing- in tltc r, ,ad to be cut t, .. ice 
a year, \\hen 11t?cc:,-ar), a11d at i:;uch ti111l'-. .1 t,, prC\\·nt their 
Sct'.dinz. and it n1a, alln,-.r anv l.1nrl ,11,,ner a r,aA.,Onahl<' c, 1n-" . . 
p•~nsati1,11 for the de--tructi,,11 ther,oL ,,he11 gro\,ing in the 
road ,thutting- upon hi_ land. J fa =,11perintend1.:-nt of 1 ,,ads i 
e111pl, ,, d. it --hal! tix tlte 1 ern, "f (lflit . \\ hich ~ haH u t exceed 
one year. and c,Jnq,cnsation , .. hi,·h ~hail 11, t ex, lC,1 thrr <l 1 
Jars a d:1~: :-ind ll1 c,,ntract shall bf' 111·1de ,, ith, t~l re-.\.:r~1ng 
the rihht r,f the lio:1rd t,J di-i1 1rn:-,e \\ith hi.:::: c::~r\irc~ at its 
pleas11rc.i-

Thi- act i-. de~1nccl 0f nffici,:nl in1pnrru11c~ tu ttp<:':11 it here 
in full as tl11.::1l! :;ee1n-. to hf' 1~on,idtr.1lt!e l·1r·k 11i 111f11rn1atinn 
concer11ing- a 11u111lier ni it, rcqu1rcn1entt:. In 01 11~ part.:. o f 
the ~t:ite th1~ pr, ,vi ... i011 h:'1,·e n11t Jirc11 enrnplied \\ith and a 



gc11(•r:tl tli,,ati,fit..d (i 111diti1 ,n h:1 1 e,,ultcd. In 
tn\\n..,Jiir,.., li<ne ri.?all_, l,<'cu p111cee,li11~ under 
di--trirt plan. 

tu.:h c:-i"e.., the 
the <•Id road 

a. t,'01111ty .\'t1j1l'1"-:•is ,.-.,. '[Jij ... I \11:-ird j-: t!'i, en ~e11c-r:il ju11 -
dictiun ,1\·e1· the hi[!'h\\aY.::,. i the" c, 1111t\. It ha 1hl,·pc1\\·tr to . . . 
1..'--t:ibli::-h. Y:1cate, ,r l'li,111.~e tltc-111 a-- pro, ided ii•r ir1 the lan ~. 
It i~ tlleH· dnt, t, I('\, the .-1n1· 111ill rou11t, rdad ta:\': and to . . . 
C..'i'.pL•nd tile "'·1u11:. They h~1, e 1,1 t'l'l'1.:t and reJ1,1ir ail the 1,rid~e::
al,, ,,•c ~, l'L'rt:1i11 --11111. ,, hich , .iri, f1-.,n1 , ! tu 16 fret. and to • 
pay fnr tilt' ::-:11ne hy taxe:;, the n1n1i1111111i ni ,yliit:h j.., nu,, l;n1-
itcd t,, i11ur n1ill,. cx1.·ep1 l,5· a pe,·inl, • te 11f tire pt"'Ople. 

I>. <.·1111111 r . ..Judi1,,r. ·rhe c1..,unt, a11rli1l,:- c1c1, ._, the .:-ec-1·""-

tarv of tltl' l :Pard t•f 'f'ru~tl.'1.~, a11,I ;: r'-'111ired t, ► k1.:ep on fi!t-. i11 
w • 

hi" ,)ti1ee tlJl· cu111plett' r(>c111d-. nf :tll tlit:ir tr:111,art1,111;;;. and 
r~p1,rt-.: \\ lii(·h 1.·1,n1e 10 1lJ1,1n. [ Ie , ... :ii.,,; re•p1ired tri 1nake 
c:H·h _\ L'.lr. a ti11:11h·ial re1)(•rt llf tl,~ CLlllll1_\ ,, l:ich in bril.!f 
sh(luld -.hn\\ lhl." entirl· 1111,inr~ .... tr:--1n,aL·ted cl11ring the pre1.· d
ing· _\l'ar, liy till' C-1>unt_v ,,tticrr,, '-( ► .irrangerl 1hat il ,,ill be a 
~ourct· (li ininr1nati,1n. and rradil) unrler::.tuL,cl liy th1.• tct'-:r,;1~ er. 

c. I<, 111rd nf 1·rl(s/11·s. ·1'h(• Uc ia rd .;i 'l'r11,teL'" i::- a local 
l1,,ard l'lllrll:--tecl ,,·itli the r:-1r1~ 1 f the rc,a,I, i11 th(" indl\ i.J11;d 
to\\·11~1Jip:-.. 1']Jj.., l,c1ard ha-. tl1l' 111n1 t:r t.a IP\y r("l.td tax<.'~ 11p 

tc) a 1ni11i1nt1111 ,)i four 1nil1, ancl to 1.·..::p,·11d the ~an1e on the 
p11lilic high\\·a~ .... r:,,r tli~ 111011t·y ,ii r:1i-.e,l the_,. ;1r1..' reqnirerl 
t, ► ace, ,unt tu the T10·1 rd • ,i Stq>cr,·i..,,Jt ... t hi' :-'.lllll' t,, '11.· :1p
prr1vt·d 1,~ lh<:111 au,] p1il,!1..,1Jed i11 their J•n.ic-cedi11~~ 

d. 'J'o~,·11.1/Ji!' C '/er!.·. 'J'hi, t.tiic~r a1.~t, i11 the C':ipa,:it_,. nf 
~e1.'retary t, 1 tltc f:c1ard 1Jf ·rrn-;tl'e,. and the l::t" 1!1,,,- require" 
the C1 )t1J1ty trea~urer to p;iy 1 •\'l'r tn hi111 the r,,,t,l t.txt", ior the 
to,, n--Iiir,. T It" i'.', r1.•quired t•, n1ake a 11..•p,>1 t ,)f ,di delinquent 
r11arl taxe~ u, l he 1.·01111ty a11 I iti,r: ti! cert ti) tr, t ht• auditnr the 
prup<:'rt_,· rnacl tax h?,·icd 11.:r the l·:11·1rd 11f ·1~1 u,tee~; t,, n1;1ke 
tiut :!11<} deli,•er h> the ~uperintl·ndenl nf ru.td~. ~1 li~t 11f al, 

pcrsc,n~ rcquir1.•d tn pay r11:ul :111cl p<,11 Utxe"< tti n1:tkl' t11 the 
E~oard nf ~upervisnrs, 1111 the 1ir,t .\11111'1~1\ in ench ri:-ar. a ·'full 
and itenii7ed acc1n111t'' i11r the J:1,·1rcl n(· rr11..;1ec-.-oi :di their 
rl;"ceipt::- :ind expi:11dit tll 'f-. d11ri11g· tliP jlre1.~e,ling Y~.,r. :111rt tn 
ht1vl' cust11rl:i· 11f all t ltc ~·t·neral tn,, ,1..,hip fund and pf ;-ill the 
rn:1d 111:-ichiner,·. 

e. T/Jt J,'1111'1 :-,·,1r,1·ri11!t'1irl1'1/I. rl'IH· Rn:-td ~llfH'ri11tendc11t is 
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1c<1uire~T t,, exp\·n,l tht ro.1,l 1nqn1:~ ,if the t( \\ll-htp tt,1e1cr 

th"' iiirecti(,I} of tlH· ·r,·u~t"\ - ~nil to f\:.:p·ort tl1e ... 1!11~ in 11 Ill· 
iz( ci :- t.1l\:.·n1<·nt tP the l 1\· n ... htp clerk t•ll thL 1,r ... 1 ~l ind;iy r f 
\pril :,nd , f >•>' 11ih~r nf C.""h h , car. 

rhi- g i\C.:- in a g•"ncr:il \\,t) thf• 1ne.l11'- pio,i led I•) l·t\\ iur 
the adn1ini-.1ratir 11 of the, hi!.!li,,;1, ta~ ro better -tud\ • • 
the ~~ indit1 nn .-. p1 .1 htt·••, l h\ thi~ n1a1.·hine it i ,,ei. e,-.._1r\ tt 
t:rkP up t1 1e <liff~·t•it fun,l-, rt tX{:- 1h-:1t 111,1\ proptr1, hen ~d 
on t ht: l11i.J1\\ a: ... 

1 hv hrtd~. \\ rl in th1.: lift\ re11t cnunt1e-. t.- let 
L) c,,ntr,11..t 111 p t1t 1n Ly ,1a) 1n1Jor. llll{ier ~ttJHif-

' ,~1ot1 nf th, Ji, ,n,l uf ~up1..•1, 1 111"-. 1'rartire, ,lrt.' not Lllll-

t1..1rn1 11 r Lh1· -tatL l1ut t h,·1" are ., nt1rnh ·r of p<'lll\.., tn he 
t1l1'-t'f\<:d that quilt> gct11..•r,dty rc>c<.11,c httlc t 11 Hh:ratlfin 
\ \ hen t ii c \, , , r 1" 1... 1 c t i 1 1,; l' v n l r .l l 1 it , ... , , 1 , n c ( c "'<i r\ th L \ <:J \ - . . 
carettd 111 ::-- 1 ,i.: ~ll• ,u -,h11lll<l be 1n;1dt d1111ng the erect 011 • f 
til\: i,t idgi.• \\ ith e--1 cc-iai 1r•g~1r,l tq 1.1\ f11tn1,l,1t1<,u,. th) n,ater 
11at. 1c 1 \, orkn1nn-..hi11. (d) p:lint. (t: 1 re- \}rd1n~. \\hen th(• 
"<.,rk i- pr1t in 1 ,y d..i~ lahu1. the,l ~1t1h.: poin1., .,re 1 , 1Je f , 
lt1 \\ ,.;.d 1'~1reiull~. hut i;r,t , ii all :1 Cl 1tnpeteni ~Hal t:,p~ricuced 
iL1rl'1nau ~h,1111,1 !,,> --e·t,rt•<l to t:-,kc <'harg(' u! :ht .,1,rl· 1 he 
necur, 3, oi the I r1 1lg, fu11d :11e l'"\.tr, nicl: iuq rtant .111r1 
ft1!1 a1,d i1t~a ·zed :h~('1~11 11t 1.;ltr)uld h1,;; l\f'l t t I ea{h \tar· .. ft .. 

('li1,t- and t' XJ>l!lldlttt'"l, 'l'ht lt n, \\ ing outhn, I -.ug~t:--.tt' l '. 

1{e,·t•i pt-.. 
t . .\n1r ,tnt ,f J,rH.l!.~e fun<i- t,n ha11tl at ltc~1nn1nh t,f IJ ... ~al 

• - · ., 
,') • 

y ea1•• 

l{e1..·•"i\ ( d frr1n1 t·nunt) tr~,t'-nrer . 
\111011111 \'l;'l.."1-!i \ ~· l f r1 tlll --ale 11£ olu in:iterial. 

Ti,._ l ,..:n, ht 11r .. ~. 
·rhi" :-110111-l he cl:1 .. -.<•tl 

::'\ l.:::\\ I~ ri<l ~~-. 
l{ep,1ir-. 

111 ,>rde-r to J1rnn,ute 1.;Crl11,,n1i,a1 nu(i efficient h ,n<thng 1f 
cv:111t) f11nd~ it i-. l11gli1} i111portant tll ktep re1.·or 1 ir 1n1 
,i..>ar ti, ,ear ,\hi,·li "ill '-h1H\ the co~t to the c;-onnt, u1J it'i ., . .. 
pnr,·h:l.-.e-. ea1.'h ~\t'ar, an<l tln1 hri11g 1nto cf1n11,ar1~un th<-' nd-
111ini--tr:1tion <tf the difiere11t road ot11~er~. If there i l"Pn,irler
al1le 1·ha11ge frun1) ear t(, ~~r. the rt'C'<trd, , h1.:,1.1ld c;.h ,,, the 
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rl·;-1::-, ,n.- fqr thi,. ·ro <".Qn~t~r,·e the bric.1ge iund-. a-- n1t1L"fl as 
p11-.,Jl;!(' :-1 --_\ ,tl.:'.tn ()f c-11ntiu11(lu., 1epnit, h,>nlcl he ill,tttuted 
in c:-1ch cc,111J1,· i11L·1udinQ" the p;1illti11(!' at regular 1ntc.n.,'s. 
in-.pecti,111 11i i11nnd~1tio11· ~111d al,ut111~11t,. in t1ghte11in!! of 
lit 1!1.-.. c111,1 ..,nc!t rL'p~ir..., a-. \\ ill n1rit ri,di~· incrca e the life of 
tlie ,tr11c-t 111'1,;''- ·r1il rer,1rd-, -ho11ld -h<1\\ fnr 

):° l'\\' n rid~('..., 
' 

' ~ pa11 

\"an,~ ,,i lniilrll'r 
"' ~u p1·r ... t r111..·t ure 

:\J :ttc-rial 
l 'n1 t (', "t 
·r, ,t;11 c:u:: 1 

F1)t111, lat i( n1-.. 

I 'ier-. 
:'.\Ia teri~d 
l "1lit l't1-.,t 

·rc,tal co.st 
. \hutn1e11t-. 

2\Iateri3[ 
L'nit ro,t 
·rot:il ('1 "'t 

• 

t ltiH'r 1te111-, -..ueh a.;; tnt:tl r, ,11trt1rT price. kinu Pt 111:Her
i:li on "hi1,.:h f(•t111dation~ ... tnnd. ,I:,tc r,i erccrion. and c,ther 
in1pdrtant iteJn::-. ,h11uld alsn he ~1drll'' l. \\ ht·r? n,, co11trr1cts 
are lt:>t. rep,lrt, ,he •nld --he,,\ the c-o,r. unit and tc,tal. oi all 
n1:tLerial. l~tl,11r, the f,,re111a11 i11 -h:11·,::,:,' ,,i the \\1..1rk, and ~uper
,·i-,,r i11 \\hu-.c (li,trict l!rerte,I. . \ c-, ,1npk•te r<:ci1rd ,b,,tdrl 
bt' kl'IH <ii :ill rhe liridg-l'S C'rll'lt' d :111d add1ti,,11 1nade t,, thi, 
fr"nl rinll' to tin1e a~ repair::- arc 111ade tn tl1e -.tr11crttr('. \\ 'hi:n
e\·er lar,!.!c e1Hltra1.:t, ar(· lt•t .,r the llo:1rd ,,f S11per\i-ur.:- j.., in 
d(1t1l1t a-.. tu the IJ1.·,1 111eth, )d, a11d ,naterial" t,) 11~~ in l,richrinz. 

' ,,)lllC l'lllll{lL'tent engineer ,honld In:' 1·l•ll--11lt~d ·r11l• l ~~ 
each ) e.1r, due td i11c,1n1rit:tl'11t ban.fling- ,)f t11i-. ftn1i.J. 1:nt;ti::-
,1 --cri,,11:-. I,>~::- t,, the .:-t;-1 tt• . 

.2 . L'.11 i\"l'\ J-.'.11,r, l;l '\'T1• 1'h1..~ c,,1111ty road fllnd :dthoug-h 
oJllL' n1ill nnh·. h.1::-. i11 -:, ,n1e countit>, IJL·eu 11,ed t,• --t11.:h ,rood . ~ 

a,h·a11tage rhnt '-1:en1in~ly 111t>rl· hrt-.. lil'e11 do11e f,0111 the 011e-
1nill co1111ty levy than frun1 the tn11r-t1111l t >\\JJ:-hip ll'\). In 
,,)111e c,111nties, for in::-ta.nce (;rt"c111:·. l ':1rn·dl ~11d Chi,:ka,a,,. 
thi::- i1111,l i-. ll~ecl for inlJH·o\·111~- llllflllftant rr,a,1 ... hy grndi11g- or 



• 

gr:l\·eli11g-. ,,·hile in t,ther, it ha~ been ll . l·i.1 1nL1ch as the to\\·11-

:::-hip iuu1l:- ha,·e 1>ee11 tt,(:d in pat~hing ~n1all :-trip, here ;111,l 
there in a haphazarll 111.inncr. 

\\.here contracts are let ior road " ·ork th('y ;hnnld sh•,,,. 
the co,t. unit and total. of the lali11r. 111aterial ::t1ch a~ tilr. 
g-raYel. etc .. the a1nou11t of roacl i1nprc,,rtl. and it. 1,,catio11. 
( ther expenclittne,. s\lch as ne\\ n1:1chinery. repair and such 
ite1n-; ~houl,1 he carciully reported together "ith the date. 
the super,·1~nrs 1naking- the ,an1e. '!'he fund should lie rli~
trihuted a::- fai rl~ a, pn::-sil>le hy each ,nper, i:-1

}\' 111 hi-, dic.trict 
but in conj unct ion ,, ith the other :-t1per,·i:-or t11,,·aanl a ::) ~
ten1 of r, L1cl-., alrt:acl) planned for the cnunty. 

3 . ' l'o\\ NSlllf' .l{O \l> 1:r~1,. 'f'hc ne,,· r(•atl ht\\ gi,es pr,,111 -
i c of c;.nn1t: excellent 1·ec:ulti-. hnt the prnctic:1l \\ 0rki11g of the 
a1nc ha, hcen such a to 1nerit a thorough di.cu::- ... inn of ::,01ne 

(If the principle:- in,·ol,·ed. ln the first place the ,)rder of 
11e,,· J 1r0yj.;i1 ,n::- of the la,,· \\ ill he taken np a ... fully a ... pc 1c;,ib1c 
as there -..e~n,;. to be a ,·cry :::-cri<>tt'- lack of 1nfor1nation 011 t hi~ 

~uhjcct. 
(a) 1·1u• Tu'h 11shif'. the [."nit J~oad L1i3trirt. ·rhe :,rt n1akes 

it 111an<latory upon tht: hoard Clf tru,tee::- to co1l';;titntc each 
ci, ii to\\·n,hip into one road dic;;t rict. l n a nnn1her of l'lace 
t hi, plan has not 1,een full,>\\ eel and thns the fir~t requircn1ent 
oi the la,,· has hccn ,·iulate<l. ·rhe ol,1 la,, gaye the po\\er of 
di crctinn tr, the t rn tees a, t,1 "·hc-ther the to\\ n ... hip ~hl'n1ld 
he 1nade into one road cli trict hut the ne,,· la\\ takes a\\·a,· . 
thi ng-ht ancl 1nake.c. the tn\\·n hip the only legal roa<l di~trict. 

(b) The Gr11rral To'i.,'11Shir J<oad 1:,,,,d. The 111axin1un1 
le, y on property for this funcl i, four n1il1.; an<l \\"a, furn,erly 
,,pt ional a ... to "hether it -,hould l,e paid in ca ... h or lahor hut 
the Ill'\\ la\\ take~ a\\·a) this rig-ht of choice and require-; the 
t:-i.xe:-- to 1,c paid in ~a h an<l to hr collectell a_ are the uther 
ta e-. It no\\ con,titute,; the general to,,ni:;hip road inntl 
ont of \\·hich all clain1:-- for lahor or n1iaterial for the to\\ nship 
-..hall he pai,l. •·t·nder the o1cl la,, all road taxe:-, in th~ to\\·n
..,hip,-. \\·he-re there "a'.'\ no consolidatit)tl of the road taxc.; \\ ere 
payable \\ith the fir..,t in talhnent of the count) ·an<I c;;tate 
taxes, ,, hile the rna<l taxe--. in t0\\"11 hip:-, ,, here there had heen 
thi~ ron..,olidation \\ ere payable in t,, 0 in. talln1t>nl . a ,, ere 

the < ther taxe'-." 
:\ the la". no\\ ,ta11tls it i, the dnty of the to\\ n-..hip cl~rk 

• 
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'"ithin four \\'eeks after the tu\\ u::-hip tr11-.tccs ha\·e le, icd the 
property road ta, to C\:rtify the :-an1c to the L"ount~ auditnr 
\Yho shall enter it upon tilt> tax ]i:-,t::- fur l·ulltl·tit111 L·y tlte 
county trea5ttrer al1 ,no· ,vith the othl'r taxes in t \\ 0 i ns-ta!l-• 0 

111ents. * 
,c) Pay111cJtl to To·:l'llsliip Cieri,•. '1'11e L'Onnly trea~urer is 

required to pay o, er tu the to\\ nship clerk 1,11 thL· la,t :i\l,·,n
day in ~-\pril and llctolH:r of each ) car all the r1)ail taxe:- hc
l1111~·ing to that tn\\ n:,;hip and tu r~:ceive a duplicate receipt f,>r 
the ::-a111e. one nf \Yhich he -.hall r<:tain and unt.· ,,i \\·hich be 

• 
~hall deli,·er to the tru-,tce:-; lieforl' the first ~l,,nda) in i\fi1y 
or .i\,1yc:n1ber ()j that , ear. 

·(d) Expenditure ol T11~l}JS!11f 1·10,ds. ·r1ie tu\\"llShip tr11::,-
lee::, are required tc spend thi::- n1oney by u11e of t,Yn 111cthocls: 
(I) 'fhey 1nay let the \\' 1 lrk liy contract to the I,)\\ est re
sponsilJle bidder. or. I 2) -f'hey n1ay :ippoint a ruad ~uper1nten
tlent \Yho shall he .;;ul,jcct to their dirccti1111::.- hut \\ '111 ,:;hall 
oversee the ,,·ork. '[hi.;; sect1u11 oi the la,\ ha:,; liet'tl v~rv 
seri, ,ush 1ni:,con strued. 

(1) \\rhen all or any part ,, f the 1\ •)-rk i;:; lc-t l,y cuntract tl,e 
trustees haYc ..,uperYi:-inn L) f the ,n,rk t1i the extent ,,f requir
ing- the contract to 1,e fulh· and carefullv ext.·cut(;d. Jll.T'f 

t ... -

TII1-IY _\RE ~()1', J~LIGI1JI,J~ ·ro 1--. \1-.::E 'I'fIE C(J'.'\-
TR~\CT 1-:1-r11Er-<. C'C>LI.-EC"r''l\TJ~r.\· C>h'. 1:\-r) 1\· rn-
1-T • .\I ... LY. Thi:.;; sy~tetn for letting: all c,r any part ,) f the " '1 ,rk 
as n1a.\ he rlnne nurler the J;n\' is ;1 g11e_1cl une \\ li1..·11 prnperly 
e:--..ecuted. l n 111a.11y t,-.,\·nship;.;, h, 1\\ L\ er. t·ont ra1.·t, haYe I 1eer1 

let in such a 1nanncr that they have deieatcd thei,· 0\\·11 pt1r
pn,;;e. l{oarl l'()ntrarts should ne,·t'r he k"t tlirciug·IJ cn111peti
ti\ e hid" in \Yhich the unit~ upnn ,,·hil·h tht hid::- are n1:1de are 
the clay labor of a 111au and of a 111:1.11 and t ,~;1111. 'file nnly oli_ject 
for letting a c-ontrac-t is tn ace, ,n1pli,h a certain pit.•ce tJf ,,-c1rk 
ecl111n1nicalh· and ,veil and at a certain tntal cn~t ,vhi1.·h is 
knn\\ 11 before the ,,.,-,rk is heg·un. 'The dny l;1lior n •ntrart i, 
dia111etricall_\· opposed tn e;ich nf tlH'se. \ \ ' lien thi-. n1?t hnd 
i-; follo,yed the ln,, e.:-t lii<l~ ,,·ill ah\·avs be ln,,·er th:111 tile real 

• r 

111:-•rket , alue uf efficient Jabnr. \\·hetlier uf 111a11 or tea 111. -rhis 
being true a 111a11 "·ho li i<ls lo\\er than tht"'E;e, altte;:; 111u~t furn-

*Tl1e Thirtieth (;ener;tl , \.-,:,;,•rnblr •• u,· nqJted tll cla.1n~c th t: knv t.i n1,1k, • 
t l1i~ r"ilU t.t, 1..nllL·ctil,le in 11nL in,t,tll111i.:nt Lut a1·ct11di1;!.! t,, J11 flpini11n ren
<lcn~d hv the ,\ttn171C\' Ceo,.r,il undt·r<late ,1f F eh. ]fith H/0:i ; tl11.. t lwn!.:'l'S in 
the l,iw wert: nnt --uftrcil'llt t11 contr,,I the tinit· t•f c·,,llec u<JJl I ,f tl11<;; t.1~. 

• 



• 

35 

ish sccc>11d rate labor even to pay expen~es. .\1~_, this 1neth
od of letting contracts puts a pren1iun1 npon ,lo\\ \\ ork ;-i.nd 
there is no \\·ay to deter1nine beforehand "hat the final er ,:,t 
of any piece of \,·ork \\·ill be. In letting-\\ urk l>y contract the 
tru~tees should ha, e an e:;tin1ate prepared hy a con1petent 
engineer uf the nuniher of yards of earth to be n1Dve1l, c11l,·ert:
to lie constructed. tiling tn be tlonc, and all the \\c,rk 11cce~
s~1ry t () 1nake :1 fini~hcd joh. '.\n ad\·ertisen1ent fur hid:-- should 
he inserted in the p~q 11~rs fnr a certain pc1-iod c,f tin1e. \- )11 the 
date ~et. all the lJids should he opened anfl the cuntract lrt tCi 

the ln\\·e-;t responsibl e 1,idder. 1'he cnntracto1· ,vhn$e 1111 l i~ 
accepterl should he required to furnish !Jond of sufficient 
a1nount t o g narantee the faithful perforn1ance of the\\ ork. 

(.2) If the tru'-tecs decide to hire a rnad snpe1-inten1lent 
they shoulLl select a 1nan for his qualification:- :-ilong this line-~ 
The la,y cnnte111plates that a n1an shall he hired t•J give his 
full ti1ne to the <-uperyisinn of the \\·ork. and there i~ no reas,)n 
to think th.at it conten1plates he shoulcl Llu thr aL·tual lal,or 
hin1self. ;'Po\\ nship trustees ur other to\vnship nr county 
officers are not eligible inr thjs office. Neither shottl1 l they 
be hired by the to\\·nship superintendent to ,vork on the roatl;:; 
as that pt1t.s then1 in the p1)Sitic.111 nf cn1ploye "·hile they are 
reqllired by this :1ct to super,·ise the \\'• ,rk of the road --uper
inten(lent an<l to see th::it the 111one) is proper!>· ::-pent on the 
road-;. Sonic to\\ n~hips haYe appointed several 111~11. t,) "nrk 
on the roads anJ. c;11le<l thc1n roa,l superinte1Hlcnts l1t1t thi"' 
ii; n1erely a 111ocli hcation of the old n1a11y-di ,t rict-.:y:-
ten1. lt \Y1Jul,J be n1t1ch better and ,v(luld f,)llO\\' 
the requ1ren1enls of the l:1,v to ha\'e one rnail super
intendent fnr the to,\11sh1p and let hi111 ha, e. if nec-
es::.ary. a nu1nher of assistant$. 1'he n1ore the \\ ork 
is con centrated un<ler one man and this rnan hel1l rc,ponsihle 
for the prnpcr expenditure of the fund, the n1ore econon1ical 
"ill bet lie a1ln1i11istration of the road fnnd.s prrl\·ided the prop
er rnan is selected in the first place. .\s has bt~en said before. 
a trustee is not eligible to dn the \,·ork as superintendent of 
the ruads although this has been (lone in a larg-e n111nher of 
t:ase-,. In 11ne case p:1rticularly \vhere the records \\ere exam
ined LY the I-Iig·h,,·~, C'r,n11ni~~inn. it \,·as found that the three 

. .. -
trustee~ l1a<l ,li,·irled the 1114-,ney equally an1-ong thetnsel,•es. 
hnt the road ,vnrl~ shn\\"eLl very poor 1nanagen1ent of the road 
fund:.;;, an< l practically no g-ood ,vas accon1plished ,,·hatever 



h) the ,._ xp ,,rtitur l)f . 1, ut hftl{ll hu 1dr<:' I II. r, tn t 1e 
ltl\\ 11 hip (tllfln~ th \ (' lr r 11 I ( nl, ne 1 tat C'C tn a 
lnrgr• 11un1h1 r \\1 ~r1.: the tru tte h ,e. PP' tt t d tht.: n }\es 
-UJtrint,ndt11t,..ofr•ai ... \nc-1.11e\ 1\lf'trl ttle 
en 1.:, t ha, 11 \\ .t, 1m11 J ... i!Jl t , ti Hl 111 n h ere.: «1ua 1f t I t,., 
takeu1•thC\\c1k Iti-, !t,rl~ l,i\,e\ 1.rp1 l tll~ a.,, 
an<I 1.nn1rar) to puhlt · 11 ,1 1l'\ fort e \\11- 11p tru tee t< ele t 
tht rn eh .... tr, , ,fl1ci;;, l<1:1.:p th 1r \ n tnnc II I n ht i1 1r 
o\\ n hilt-. 

4 J \.., >t '\T\ F'r, \~l. t \I J{1 1 ,n~t ( ·11 p er JI I I the l::t\\ • 

1he ..!s_)lh lfil1 1:1) .. \ -\ n1h1) fl\fltlre th(; IC tor t l pui,r h 
e.-1ch _.tar, durinr., th 111 nth r f J, nu I") ti tr ucaa report 

>f the count.), ,, h11 ii t hi upc1, 1 , r, 1. 11 lcr printed in 
I a111plJlM torn, .. 111t! di,t11buted 1n 01 1=! th t. 1 J) er-., f the 
t·ou11t_\. Th1.: l<l\\ -,tdLc.:,,.., J, finit IJ a ~lrg-e 1t11nher of 1tenHzed 
acrouut-. ,, htch ;ire to he- 11H.·lt1dl•,l 111 t} 1 i.:-1 n but the e lo 
111 ,t nt.:~d i ~ 1,e 111l·ut1011er! 1n clc1 an ·1 h 1 \\ ( lt"arl, 1 ten Js 
1 Iii rc1 ic ,rl L" in, lutl,. a rtp, rl , f ,It th<' tr:u1-,.1ct1 n'> oi the 
c n11,t, and t(n\1: hit 1 011ici.tl-.; f >r the 111for1n tion ,f the t. x • 

p,,:ver-.. of tl11.. co111lt~. ~ 111e 1• ,untie.., h l\t! n•1t 1, ,...-1111 tn 1-- ue 
th -e rl'111lt·t, In ,'lth,·r {'n1nti ... tht 1.: h.1,e le<n c 111p1led 
i11 .._uch .t \\3\ th.it th~, ~11\C \l't\ hnh 1f .. n, inf rn1ati )n to J 

tl1c t;!x pa)l'r ◄ 1" t I th,: t",.:pt11rl1turc ,i the fu·1d-... r:u-,ed .• u1<1 
1. 1 qut•--t1 ,ual,1 · if -q111e ,,f tht"tn are \\1 rth, nf <h,tr1'.ltttion 
,1 a , u, c-e oi infr,r111:-111ou .ti •ng th,,., hn<" Su1.·h a rep rt i, 

I arl) intendtd t, • cnn, 1) inf rHhltH,11 1. •11 ·en11ng- the hind 
llf ,\·• ,rt di 11e and tl1c an1, ,t111t .tt•1.;otnpli,h d ,, 1th the differ nt 
und-, 111d ii it d<h·, n, ,t de, thi ... it f:ul, 1n 11, purpo,e c, >1n

plete1' l;or iii,tan,·\:, th1.. tin 1nc1al re1 ,rt t•f t panirlllnr 
CntH11} :..:n, tlH .. fc 1110,, ing- r, t)Ort , f the expcndiu1re , ,f th(! 
roa,J fu11d ln ti e co1111t \ 1,)r 1<)0 ~ 

\\r,,rTant ... l)r.1,,11 <'1lt l 'c1t111t, T<, !d 1:1111<1 
,tSuper\ i ,or;d l Ji ... t rict ':\.. 1 .• 

Super~ ,..,,.;ir:t1 J Ji-..111.'t :'\u 2. 

;-':upcr\ i-.., ,r,tl T 1i,trict ~u "' 
' . 

~11per, i,1..,r::il l Jir.::trict ;(,). 4. . . • . . . •. 
;=uper,i 111";1) J)i-tric·t :\"o. 3. . . 

. . . 

. . . 2,It l, lJ 

- . 
~ :' jl l' ,.j"1) 

'l'Jii._ ..,cJ1tdule H·ll-., ,nh· tit~ 101.d a111,)11nt (')i tl1e \,·01111t\ r0~ld 

fu11<l and th'-· a111nu11t "P~Ht ;11 <"3\'h ,E ~ritt. 1711rthc-~ than 
1}1i tht~rl,' j;:: ,dh1..1 h11el~ II•' i11fr,rn1,1tio11 ~i, I 11. ·r111- r1.~port 



~houl,l l>e so ~ivcn that any11ne h11 )king· q,er it \\il\ kno,, for 
,,·hat thl· n1011ey \\'~l" ~pent. '\'his applie-. equally \\'ell to the 
hrid~e fund 11r tu an,· oi thl' 11th1:r c,,nnt,· funds .. \ l~r~0 
pro1~>rtion oi l he:-e rep0rts d, ) not (l)lltain ·e,·en a ll\Cllti1111 uf 
the cxpe111..liturc-.. of the t• 1\\·n--hip road f nn<l a11d the la\\· 
clearly l'.Onten1platl':- that thl' rl..'p1 ,rt of the t1 ,,, u,hip t rn~tces 
should be e111hndied in ~nch a pa1nphh:t. ~1.~ither are the r('
pri rt, nf the lt)\\ n,hi1• trr.stl'C-.. al"·ay-. printe,1 in thl' 11e\\ ,

pc1per~ nn,lcr the prl1cc1.1li11g-:- oi the I~, ;1rtl of . upcr, i-11r 
ac. the la" rcqnir .... . ')itl'n ti1ne, 11n r,•port ni thi, fund 
i. 111ade tbat the p11hlic 1nay knu ,,· in ,,·hat \\ay the llH•llc) 
i5 heing- ,pent. ' !"hi.:. lack ha, pro!Ja\il~· helped to n1ake the 
tru-..t,•e.:- n1n1 e c ,iri.:1~ .... in thr repl1rts "hich the~ hand in. and 
it i, pr,,hahly true that 1na11y oi the (u1111t) :1nclitor:- do not 
print -..c1111e ,,f t lte:-e report, liecau"e the~ a1c --c, puor1) n1adt: 
th :1t the,· are tlcarlv ,f no ,·;due "hatl.",·~r. I 11 a l,1r::!1..: . . . 
nun1l,er o i ca--e-- the trustre, hav1..~ n,)t c,·c11 n1adi..: a rt•p11rt and 
it ha, been f ,un,1 hy the\..'\ 111111i-. !'" ic111 t• > he quitt .. the c,,1111110 11 

thin~ for a count) auilit11r t,1 ha,·e perhap only fifty per cent 
,,f the rep,1rt" fr1)1n the t1n,·11.,_1Ji1 :- 011 tile in hi-. offit:c. 'l"hi 
l' ar1..:le~-.1H'.-:-~ i~ clearly the iault 1)f till' au,litor a-.. hL" j-. rc,pr1n,i
ble ior g etting these report, in and r1..·qniri11~ thcn1 t <) 1,c cPr
rect beit>re he :-uLn1it~ thl·n1 to the 1~,--;artl c,f Super, i--11r-.. for 

their approval. 
In thi ::-. ( 1)1111ect inn \\C 1nav n1c11ti o n that the l~on11ni ... -..ion 

• 
has nt1t r1:ct>i, ed any uf the repurt-- fur L<)0 -4 a-.. yet. bu~ .1111 0 11" 

the l 11•s t fina11t' i"l rep, rt e: fc,r 191 13 \\t:rc tho e pnt ,,ut 1,y Cla)• 
ton and C \:rro Gnrdc, cr>untic-... ·rhe,e as a i..11t1rre i)f 1nil•rn1a
tion. a lthn' lacking- det·1il~ in a fc" i11,1:111cc--. ",•re f11H an«! 
ronci t ... ~l o re a ll enti l) ll -..h r,uld he pai<l \,y ( "nuntY _\uditor tn, 
th i"' report. · · 



1 t. I.cl':,, fi,\tah/i,,J,i11g fht· 5"tntc lliglr,, 1ay t "01111111s;)1n11. The 
la,,• estal,li~hing· the St~IIP 11 igh,, ay l'1>1111ni,.,1un is k111J,,·11 as 
f-1011,c F'ile ~71. 'lt \\'a-. pa,,cd b) the 30th <;eneral .I\~ en1l,]y 
and appr,J\ed .\p,-il 13. 1<)04 . 

• 111 . let lo cr(•atf• :-1 high"·:-•: t'1l1n111i,,i1 ►11 fur the State of 
1.,\\a, and cl~fining the cl11ti<", "f ,a111t• 1 \dditio11al to chaµter 
four (.i) of title thirtc•en (XI I I) uf the ('ode. r(']atin.~ to the 
tare c·11IJ.., ... ,. "f agric·L1lture ;ind 1ncchanic :1rt,). 

l!c i1 e11acied hy th<• 1~enc-.-:1l .\ ,en1lily ,,; tl1c..· ~t:11c oi l0\\3: 
~ 1 ,· 1, <, ~ I. / / igJ,,l •0.1• { ·111111111ssu111-f 111 tit·s. 'fha t the 1, 1\\'a 

:-tate t'•.Jllegc 11f a.~Tic~ul111rl' and 1neeha11ic..: arts, ;1t . \111es, .:,ha!J 
:1ct a-. c1 hi,~·h,, ay c..:0111111i·,in11 fnr Io,, a. ,, hnse d11tie shall l.,c: 

I. ·r,, de,·i c..• and adopt pl~111. and ._, ,t('ll) of high\\<i)' 
cn11-1ructio11 :incl 111aintl·11:111rl·, ...,11ited ti the rll·eds of the 
different C•lt111Lit•:- c,i the tatt·. :ind C"<incluct den11111 tratic>11::- in 
:-tll'li hig·li"~'." t'1 )nst1·ut:tion of cnu11ty ,uper,·i--or,. ton·11 hip 
tr11:-le<.•..;, st1pcri11tc11dcnt,. ::-Indent, of lhl~ c-nlleg-c and other.:-. 

> ·1\1 di-.. . c-111i11:ttl' i11i11rrnati1)11 :11111 in truction to c<,nnty 
'lllH'l'\'i,nr-.. ,;111,I 11ther hi~h,\a_, qffii:cr ,, ho 111ake requc t, to 
atJ,\\'<.'r i11cp1irie, a11d a11' i,e uch ~uper, isor :111d , ,ffiC"er on 
qtit•.stin11" pertaining· tu hig-h,, a~ in1p10Ye1nent ,, ,'c ,11,trt1t'tion 
and 111ainte11,111C'e, ;111d "hen the h11ar, l of 111 ,, .. rvi,nr ni a 
county adjud;..;c..· th~1t the..> pnl ► li,, 11ect~si1_,. r<.,p1ires a pul,Jic 
dt•111r,11:-tr:itio11 11f i111prn,·t·cl hi_t.:hn;1y.s co11.struction or n1ajn
t<.·nance i11 said count,·. and o req111.! t and ag-re" to fl1n11 h 
11ece-.s;1ry tl)ol~. help and inc tor J)O\\ er fnr ~111"'. the con1-
n1i~,i1111 ,hall i11r11i•-d1 :-is :-.,,,111 a~ pr:--icti,·abl1• I Ii .. n·aitcr. a train
l'cl and c11n1pt"tl•111 high\\:ty li11ilder f, 1r ~11ch de111c,n trarion 
fr c..· t• t • , t he c, 11 111 l , •. 

3. ·ro f,)n1111Jate rca~111al,lc co11dit1011 an,1 rcg-ul:11io11, f•Jr 
p11l1lic den1011,tratio11. :ind to pr<,11111l~ate ach i ory rule · and 
rt·g-ulatinn ... f1ir the rep:1ir :111d 111:-iintt•11a11cc of high\\a_, -... 

4. 'I\ keep a rl·cord 11i all !ht· irnp11rta111, p<"r·atinn-.. 11f the 
hi~h\\·;1y c..-111111ni-.-..11111. and report ,arnl' tn tl1e ;.::-u, cr11c1r at the 
cJo-.t• •Jf each 11,cal year. 

S1~
1

- l'11 •N I 1. /11 l:ffcct. Thi-.. act. being- clccrn<>d of i111111ed-
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acco1npan) ing print a:- ung-laci~tted area, the Kan an rJritt 
:irca, the I"" au driit are;,. ;1 nd the \\·i ron in drift area. l he 
r, •~1, I pr• ii >ien1 111 e:1c h of the,c localitie, a-. -:tated b~f• ,re are;: 
t•, a11 l'xtcnt the ,an1e ior each of the countie included \\7tlnn 
that particular area. ·rhe :1in1 ha-. lieen to tud) the ectic,n 
a .. a \\ holt' \\ ith reg-a rd to the 1~1rger prvhlen1, ,, hi\,;h atTect 
each dis trict. 

2 . ~ro ,111c!_, tl1e --111allt>r and 111ore locnl pro1Jlen1 • afft: ct
ing perh~q, , 1111_\' , 111e or 1n,)re C•Jll11tic,, a l:1rgc 11un1hcr of 
t ri1, .. ha, c hecn 1n,1de to dilTercnt part of the ~tate. 

t.:. 1:i,1011ciol lct ports. 'l'his iucludl', the in,e,t1g-ation ,,f 
t li e di fferent report that are ,cnt iu b) the count) super\ i r r 
and tu\\ 11--hip trt1 tee-. \\ ith r"~g7trd tu t ht' expl'nditure of road 
~111d bridg e fund,. 

d. l?oad Jl, 1t,·r1,1/. \11 111, e-.L1g-ati1111 ha hee11 n1ade of 
r, 1:i.d 111aterial :1 , ai lal,le in a 11111nher 11£ countic, ;ind the , alue 
11i tl1e r11:1rl, 11 pl 111 ,vh ic li it ha, already l,cc11 u,ecl. 1·l.'..,ti11Q" 
lah,

1
rat11ne, " ill 1,e lit1 rd up i111111ediatc-l~ f, >r c.leter1ni11111~ 

tht· , .t111e o f d ilTerent ki 11d ~ o f 111aterjuJ fr,r l'(.iiarl purpo .. e 
e. J_oc,1/ l?oud J>robl, 111.,. 1"he rncthods ,Jf \\Ork in;,ugurat

"·d in the d ifftrc,n c- r> unt it: -. and l•J i\ n-.liip, have 1,een in, e•ti
g"Jtecl a • clo.--c• ly a• p1 s, ihie l{) deteri11i11c the 11~c the rnad 
o fficer, a re 1na k1n g- nf th(• r~")tt rc-e, \\ h ich thev ha,, :Ind l1 ) 

fi nd o t1t t he th in~· ... .' rla:n :ire ~ l\·i11g- tht> n1 ,,-.t tro t~IJle. nc h :\;-, a 
]11\\ :- ta11 d:11 d 11f r , •:td ,11JH:' 1·i11 tend en 1 ... lack o f road 1nateria l. 
t

11
p,'"lg r,q,h it·al diflit·tiltie, , uch a-= po 1r draina ~e. -.ttep ,Q"rade,. 

et c-. ·rht• ind ividual count ie, in "hich 111ost of th i "ork h:i-: 
r IJ

1

' ('1l 1~a rr icd , 11 ; i re llre111er. I:utlcr. Buchanan. C'hickd,::l\v, 
Flovd. 1..·a rru ll. l 'alhoun. r. recne. ~tor,. trrn , ;,,rdo. anrl to . . 

... on1e ex tt·nt in J~uone :-tnd l .. inn ('c,untie -. . 

~J'he \ a lt1'-' of the i11 ,·1.:-. t if._.rati1111, ,, l11ch ha, c alrcad) been 
n iade li l•s i11 , ,l ,1:ii 11 i11 1-: fro111 t lii..: 111 pr:1ct1cal nicthnds ior i111-

prc ,, i11 g· the li1~ li ,,:,)., J:'nr i11,ta11L"e. l, dtttrnllne ttpon .l 
-- 1111.il

1

h: l' r n -. -. '-CL"tinn a to \\idth. cnH, 11 . ..,,de d' rrhe nnd the 
,, th,· r in1p,1rta11t fe:1t 11 r1.:-, of a \\ell 111ade r, ad. a largt> 11111111,cr 
c,f ro,1d -. :1ctuall_, built in th• ,tate ha, e hecn n1e.t'>u re<l an 1 
, tu lied ho1h i,)r t he ~t•11d an cl the had ft'atnre . 1·,) get ·1t 
the ,. due , ,f hindin~ ni-tteriaJ fur rnad . particular!) ~ra, cl 
ri,ad,. a -,iJ rt --ect1on of g-r:tve: r,, ,i \\a-, t·on Lr11cted on tie 
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ca111pns \\"here it is sul>ject to heavy traffic an<l close \\ atch 
i:::- kept nu the n1aterial \\ hich ,, as u,erl in the roa1l, an,l ho,,· 
it i::, behaving- under action of "·atcr and traffic. CcJn ... idera
lJle attention "ill be paid to the use nf concrete for pern1ancnt 
cul,·ert:-- and hri<lge,. The in,·estigctlion:; of the cnn1111i .... sion 
ha,·c shlnYn conclusivel,, that 111uch of the 111onev noniinallY . -
:,t1ppo~t',l to he ::-pent on the roads prope1· is in iact di,ert~d 
to the hriclg-es anti culvert'-. '[he need nf n1nre pern1,:u1c11t 
strttC'ture::- for the:::.L 1" \ery apparent particularly on the n1ore 
i1nportant road.::. 'l o aid in explai111ng· the proper use uf 
co11crt.:te. a 11111111,er of shnrt ~el'tionc-_ ni cuncrete cnl,·ert · ha, e 
alrea,lY heen 1Juilt ;111 d n,a,· he <.;cen at the tin1e of the school. - . 
Den11,nstrations ,, i1l al.::o he g·i\'en in the us~ of concrete ,1111l 
the 111ethods ,.1f n1ixing ancl placing it as a part of the c, ,urse. 
/\.s 3. rcc;ult t"1f the~e experi1n·t?nts a n111111Jer uf s:.tanclard plan..; 
for cr0s:- sectionc; nf earth and grayel roads lia, e been n1adc 
anrl also a nun1her ()f standard <legig-ns for c(111crete c-ulY("'rl..; 
are no,Y ready. R<iad n1aps of al111nt t \Yeh·c crn1ntie:
ha,·e heen n1ade untlining· the n1ain traYeled r<la,l,. -;ec1)11il 
c.la~ ... roads. and ~he ,\\·i11~· -.;nch rc,acl~ a:-- ha,·e l1ee11 i1npr<1,·ed 

'-

\Yi th ~ra,·cl 11r :,t,)11(' . 
• .. 

rl'hl're ha~ hecn ::-,11n1c (1_1rrL':>JH1nrle11c<: \\itb a nn111l:l.'r of 
{1e1 ,pie 1.·, ,11cerni11g· the dcn1onstration:-- and it ;;;cl'n1:-; 11uite p, ,,__ 
sil, le that in a short tin1e ,01ne tr,\\··n~ ,,·ill t:1ke np the l111ilding
of a .... hurt :-ectinn (,f r, ,ad, not r,n\y f, ,r den1on :::tr:it1(111 pnrl'11.:-es 
\iut inr practil·~1i 11 ... c. 1' hc la,, require, the c1111nti1..'S t•, pa~ 
tlie cn..:;t of ::- 111..·h detnunstr:tlion and the~· ha,·e 11t1t ~ et lie1..·0111e 
::-ufliciently acquai nted \\'ith the , ,·qrk ni the C" 1n1ni--..,ic,11 tr• 
~IJ t,) thi::::. ~xp~ll -.l . .\t the ..;1.:h, .. ,l part ic..: ula.r :1ttenti1111 ,,ill 
he p,1id t,1 dt:t111111...,trat in11 and 1,ractical 111,~11 ;,re 1,eing iu11111l 
in dilTt•r1:11t 1,arti; nf the state ,vltn ,,·il1 l1l'. a,•:1ilable in ht:lpini:: 
f,'l c1111t1nt1c thr~e den11 ,11.::tratinn; and there i-. a call iur th<.'nl. 

fl '1111H!d ''<' c111plrasi::.:cd i11 tl,is cv11111clir111 tl:ut tht c·11,;1111is
si1111 iii ri ·qllirrd ft, iur1l1sli ftti"' of <"linrgc lo 1\1a1l opirtr£ ,rny 
a11d all i11foru1,1/ii111 possihlt' . 
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\-. h,,.., been !'>f:ttecl th~re are appr<>x1111atel_, ruo.ooo ,nil 
,lf puhli<' ro.ul, 111 the ... t:1te an<l of thi~ nun1uer not nlA>re than 
1.000 n11le at the out ide ha,e r e1,ed a ur(acing of gra,el 
qr hr >ken tone. Tht· e figure-, ho\\ the 11e('e it) of ad }pt
i·,•! th, bc,t and n10. t eC"< n •rnica) n1etho<ls <•f earth roacl \Otl

.. t rucu, 111 :u1d 111:1i11tenath.:e. E, en for count1e "hich are 
t1,111t.! c,,n..,iderahlc h'Ta, el or ( ther urfacing n1atcria1 the 
earth r, ,:id 1s tir l in in1portance fr,r it is n1one! \\a ted to t')' 
to in1pro, c :, poorly liuilt earth road \\ 1th .tn) uri,tcing 
1n:1.t rial. 

1 hert· :1rt· a 1·ertai11 11u1nhcr of gencr:11 <·011,ideranon ,, hich 
~ ;,pl, to all 1oad and \\hich :-,hould recei,c p:1rtic-ular atten
·i 1

11 in this co1111ct~lio11. 

f
1
racticall) all of our puhli ~ rl ad are laid out un the eC'

t' •n hnl: ... "ind the 11c-.., road!', t J1at ~11 c opened fro1n titnt to 
ti111e ,:re? hl'111g 101·:-ur,i i11 the arnc \\c;ay. , the ,tale he
con1<·-, 1nnrt• thicklv I ttled the call i con tantl, for ne\,. 
ro;id-. but thl·re i-. , ~f: clclo111 any thoug-ht of depa-rting irorn 
tht ..,ect ion line..,. ~ a rc:-tilt lt thir,; cu to1n. the roa I y -
fl'lll of tlie ,tate h:i l,t·~n de, elnptcl ,vith1)t1t :111y reg-ard to the 
enJ;.rint·t·ring pri11ciplt' .,j 1.•1.·n111:1111y ,ind efficiency. I II the 
part of the 1;1tc CO\"ercd by the Jo,,an and \\'i,con .... in drift 
sheet, tf,i conditinn i not -.o 11nport-:int. 1'ht• d1.tinag-e 
Jines are not ;1.., } ct o "ell d1:~fin1•d anct th~ g-rades for the 
rno,t part arc nc,t lie~1, y. 

r n the large ;1re.1, ho\\ ,·,·er. co, crcd by the J(an,:111 drift 
thi-. pha,e nf tht• tp1e t i,n1 is an i111portant t1t1t·. 1'he drai11age 
-._vsten1 a ~hO\\ n on the n1ap is "<'II de, eloped. ' l'ht· "hole 
~ction h;t been cut h,· tht· "~ttt"'r and other ag-t•nci\:, into 
uch a erie (,f ri,Jg-e:- .1;1«1 v:1llt', th:11 ;111 l'Xl·lusi,·e ~vs tt~n, of 
ection line loca1i,1;, for the roa;Js Call:-(! i111practical,)e !.,!1":ld('~ 

and e11orn1ou" cxpen,e for 111, , in_g- t•arth. 'I ht• t pog-r.1phy 
here i, '-Uch that a road n ,, .. t he 1·111·,·cd cith<~r i11 pl.111 01· 
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profile. '!'he sel'tion line location prohihits the fir::-t an<l thns 
nece::-sit::ttes the second, ,Yhich is n1t1ch the ,vorse. 

7, he heaviest grade on any road "ill 1i111it the size of loads 
that can lie hauled o,·er it and for ec()'l1~tn1y of tran<:.portation 
the 1na:--i111un1 grade should 1,e kept a-, lo\\ as po ... siple. 

111 additiun to econon1y of transportation, the fir:--t cnst of 
c1111,tructii"in can often he 111:iterially lo,Yered and the annual 
( 1 .~L ,,i 111;1i11tenance he clecreac:.ecl by hnilcling arot111d a hill 
r,1 ther than nyer it. , lr h~, buying a ne\\ rig·ht nf ,va:'· around 
a ::-erie..; of hills. Often ti1ne::. the total cost of entirel,· reln
c~tti11;_.!· ~t ro::i.d \\ ill lJc less than trying- to n1akc even a faint 
~tart 3t ::i gO(Hl ruad nn the ~ection line . 

., 

\ 
\ 

' 

F i g . 7- l:,J<:CTJU:, LI X I Lor \ '[ ro:-
Thi, r " a d p .ralleb n valley whirh 1;, pro per lo,;atio n fo r the r oad. 

1'he acc<1111panyin~: cut, Figure ( 7) " ·as taken to illustrate 
thi..;; Cl nd1tiL)ll. rrhe !:,ectinn line roa<l \\ hich clin1bs one ~teep 
hi ll a ft e r another. parallels a valley '"hich 1nay be seen only 
a ~bort di~tance to the left, in ,rhich the roarl could have 
;ivt lided :111 the hills shu,,·n. In one place on this rnacl a, ne",· 
right ,11 \\a) \\'a:-i purcha~ed around a hill and an aln10-...t level 
r(,ad rnade at a c0st of only $70.00. ()11 one alone of the 
near-by hill-, the ~.,-ading- done cn-,t al,out $1,000.00. 

_\.railroad running out fron1 the ~an1e tn\\ n follo,, eel the 
\'alley ahr.o:,t parallel to the ,,~gnn road, :-:.ho\\ ing- "hat a 
con1petent engineer cou Id do ,vith the highvvay . 
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·r 1ie 111n:-.t i111pnrtan t of all c, ,11,idt~r,1ti1'l11;-; in the c11n3t-ruc
tio11 of earth roads in this ;:.tate i:, efti,..-ient dr;1i11~1~·e. ·rlten .. ~ -are t,\·n ph~st•~ of thl' general ,:;uhiect tn 1:1,11sider. \\·hirli n1ay 
he cl~1"':.ed a.-; (a) di..,trict draiuag-e and (h) J.,cal drai11age. 

JI )1,•rc ,\ ',·<dt·d. Tn then, rth Ct"11tr;l1 part qf the ,rate. i1, 
the art·a cu,·ered Jiy the\\ 1:-.c1111,i11 rlrift .._J1eet. the draina;..:·e i;:. . . 
llt::\\ ,111d unde,·el<Jped. }Jere i hf nut let.., 111 111a11~· plare::i can-

• 

11ut Ii~ f1H1 11d rnr the :-tde d1 t ch1.:-. ,1r tile d1·:ti11:--. J.'ig·ure :-:o. 
(0) illu:-.tr·1te" fill( uf the typical 1•1•11d:- uf :hi-.. 'l?L'tic,11 thr11t1gh 
,, liirll -;t\ era! 1.:n .... tly 1,ut \ltl'-l11.°L'C'::-,iul attt•111pt, h:n·1.~ l 1cen 
1n;1de to c,111...,truct a r11acl. l11 the:-.1. .. lncalitie,. di,tri(.·t ,!rai·1-
<1;.::..: n1u--t tir:-t lie prtl\·icler!. F,,r thi_.::; \\'11rk tl1e la"· re1p1i,l"s 
tha t ;• ro1npett"11 t t·11.~·inecr I •l' en1pl,1yt:d t,, 111akt c he f•.:;ti-
1nates and pi:111.-. iur the 11rr1p11scd i111pro,·e111l't1t~. 

! •, nt ,·,·di11 £.:S b" thr' l\'o,,,I ( )ttict·rs to /:,sf ablisl• f)i.,t ritt 1 )ruin-. . 

ag,·. \\"liert: thl· ~1l ,utti11g p r, 'j>t•rt_, <l\\ JH•r-. ,,·111 n,1t i11,f'it11te 
thL· llL'cc ... sar) 11r, 1ceedi11:..:, tu e-;t<ibli~h the drain:tg1• di;;:trict 
l11 drain a hi~h" ,L_\', rhc tn\\ 11,l11p tru,:r~t: .... .::;]i,dJ !ill' a perit1011 

• 
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\Yith the count, auditor <lescrihing the hig h,Yay ti) he clraine<l 
and the lands tu be cro.s,;;ed in the con-.trnctinn nf :;uch a 
drain. ·rhe payn1ent of the c,1:--t oi the drain if constrncte<l 
after the engineer\, report i::- filed. io:. n1ade Pt1t of the to\\·n
, hip rr,:t<l funcl. 

Jf. ho\\·eyer. a drainage di-,trict ha'-- been e8tnhli-..he1l by 
the petiti(111 , ,f l:1nd , '" ner~. the trustee~ :1re reqnirecl t, 1 pay 
the actual cost ,if cun Lructin~ the drain acr,,~s the rnad 1,ut .. 
of the tn,Yn~liip rvad fnnd an<l the hoard ui :--1tpt."r\·i:--1)r~ i~ 
reqnire,l tu l'~l) fur an y l1riclges acr,1-..~ the ,an1e 1,ttt nf thf' 
c11t1lll) hridg·e it111d. 

·rhe hig-h,,·ay~ lyi11g ,Yithin a d1·ainag-e district "ill ~11'Yav~ 
lie l)e11etited t11 an C>-tent hY the e:-.tablishn1e11L uf such a tlr:;in 
and ~huulcl he asse::-~ed l>y the c, ,n1111i:-;.,inner:-. 

• ,..Js.,cs.,111c11t of I'ubl1c f-Jiglt ·c.~•t1ys. })nhlic high\\ ay:-; ,,·ithin 
a drainag-e district are henehted h) the c1 ,n.:;trth~tiun of ditche~ 
anll hence ,nay lie <1stsessed fnr a portinn 11f their c, ,:-..t ani-1 
1naintenanct". The a,ses:--111ent, hn,,·e, er. n1u:;t lie n1ade npon 
a different l>asis fr, ;111 that nf farn1 lan.-1-.. The title tu land 
nccup1rd hy high,Ya_\"~ is in the a hutting 0,Yn~r.;,, "hn arc 
a~s1:::..;,e1l f,,r the i111pro,·e1nents as ··far111 land." 1'hc puhlic 
h1g:h,, ay:- tl• > 111 it deri, e their benefit fron1 arlded pr(,tlul..'tive
ne~s c>f the :--<Ji} as cln farn1 land..,. 1,ut fro111 their in1pru,·en1ents • 
as road~ for tra,·el. 1-hc pnh\ic u~ing- ::_.;uch road..., receive~ a 
benefit hy rea-.< 111 o{ their itnq)rt 1ven1e11t. .\n asse,s1ne11t for 
r, 1ad henelit .... \\hen · 1na<lc, 111.u~t lie paid lJy all pr,iperty 
n,Yner:-, in t11\\11.;;,hip and county upon the ha::ii..., <if a .... :--e:-,:,;e1l 
\::tlnat1,,n of property a11<1 i.:.. n<1t re"-tricl<.:d tn pr<1perty \\tthi11 
the drainage di~Lrict. ~fbe Tu,,·a la,,· charge::- the cnst of cnn
:-tructing- a ditch acrn!-.., a rig-ht of "ay and of building· nece'-
~ary hrid~·e:i to the to\\·n,hip r<1ad fund an,l the cottnty l1ridgc 
funcl re--pecti,·ely. 

"fhe a::--,c:-,,tnent ag-ain~t high,,·ays \Yithin the di:::trict shonld 
1,e a pt:rcentage ,1f the entire co~t nf the ,litch i1nprc1\' t11H:11t 
nn the theur) that there is a ratin rlf yalue e,is.ting- het\\·een 
hii.J1,,·ays and the propert> they 'ierYe. 'fhe g-reater , alnc of 
the prnperty ser,·ed by the rnad. the ~reater the ,·alue of a 
g, i,Jd ro·ld tn it. The <lrainage <litche..., of a di,trict n1ay in 
::un1e ca:-es 111a ke pu.;;,ihle in1prn, e1nent.;;, , if ,·er,· great \'alue 
t,, the h1g-h,,a):-,: in nthers they 1r1ake c1ffect then, hut little. 

~rhe percentage of co,t of ,li3trict drainage \\ hich ~hnt1l1 l 
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be ~, ,e ed ag-.1i11 .. t the high,\a) hould not uftcn he I ..... 
than l\\O Jh;r cent nor 111ore than eight per cent. 1:ro,11 thi 
a111ount hould be deducted the C<->~t of con--tructi n1 acr,>, .. 
right of \\ a) in the e, era) l·a c. .. ,. ince in I )\\ a the la\\ 
charge:-. thi, e..: pen e to the road fund:'• 

Co-op, ,atio,r nf l?ond 0/Ji, crs and l~a11d n,,•111 rr.-\\ 1tho11t 
rcc,ur~c to the In\\ th~ 1oad ofli(·er,. both 1,,,11 .. hip .ind 
<'nunty, can rnake thc- he,r in, e tn1c11t of the ro:td fund,,, h1ch 
are .. p"nt fo, lr;ii11a~e h) c<,-11per:iti11g ,,ith the land o,,ner .. 
In 11t~arl, all ca, \\ here r,).1,f dr·li11ac-e i ne1.:derl. the land . ' 

un one orb th idl' .. ,,ould he 1nateriallv benchted anti nH),t 

prt>pert~ o,,ner,. houJd be ,,illin;.,!· tl 111cet their hare of the 
c-xpcn,e ncce,,ar_, t,, ecure 11ch drainag-e. nnd th~e pro
pert ,. 0\\ ner, houl,i ha, c the co-<>perati )n of the road 
oAil·er . 

'fhe <li,c11~~io11 nn di tri1..·t dra,nag-c tt1uched upon the ~e11-
1al f) int" in ,t curing· (H1tlet, in a11 undrained area, but there 

.tre no 'tctiun, ni th~ 1;1te "here "hat ,nay he tcnned loc 1 
-drainag-e i not nece .. -.,,ry in the co11,trurti,>11 of earth. zra, el 
or 1nacad,1111 r, .,d... :-"a;1d road, :u c the onl) one, lienefited 
li) an exce ..... of 111oi:,tttr~. 

Tn Ir ,~;1! drain:-ig-c- th r,· ;ire fir,t. the i:,_'To11nd \\ater .. ,nd 
~econd. th-.: ,u1·fn~e ,,.1ter 1,, ren,o,e. 

I',, pr11vidc f,)r t hf•,,· t\\ o kind, nf ,, ater a \\ ell huilt road 
llltlS'f hn,e J;"f l\:---·r. ~l"J1J>f,.\IX.\l~l:; Sl~C"<..)~\-l). \ 
c· I{ 1 ) \ \ '>:. . \XI) 'I' I 111, 1 >. S 11 > I~- I> I Tl. f I F .. :--. 

In ,tll pl.ice~ \\ht:tl' the zruunrl \\:tter lt·,cl or point of ,atu-
1-:lti<111 1 i~e:- \\'ithin ei!.!"litc~n incht~s t, t,, o feet nf the urface 
f1..,r a co11~iderahle part (,i the _venr. tht: foun<lation \\ ill he 
!:!'reatly i111pri,, t~ct b., tilr drainag-1.:. \\'here, er ho2 ,pring"-. 
~l·('p~ or :-.pring- 111..•c11r alonQ· the ri~ht !)f \\a). title drainag-e 
j crscnti.,J to ni;td i111prch ~111e11t. 

T n pl:tl'l', \\ h('rc a g-r:1dc i~ ro he t·on,t rucred o, er a h)\\ 
stretch that hecon1e, n1arshv .it cert~lin tin1e, oi the ,ear. rile . . 

4
1~,tl',h t trnrn l,tlk l)\ :\Ir. C. c;, Clli1111, 1,!i\en bc:f11n: the lo\\,I St..1te 

J)rl'lin,1 j!e Cun,t•11ti,ln ,11 \n1c,, J,inua" JS and 14 Jt•05 
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should first 1 >e laid to protect the fuundation; al:.o a line of 
tile along- the roa,l \\'ill greatly le~sen the injnry to the rna<l 
funndation '\, hen the frost is going· out." This i~ a self
evident fact ~" it ren1oves the gronn(l ,,·atcr rising fron1, capil
lary action or tlo,ving fron1 the hills to the lo,ycr places and 
provi(le::- an outlet for the same. '[he action of the frost 
\\·oul d he ,vithout effect if the n1oi.:::ture could he kept a,vay 
and this i!'- securetl Ii) ( 3.refnl suhdrainage. 

l'here is sun1e di,cussion as to the proper po~1tion for 
locating· t he tile, hut it has been ,vell e,tahlishecl that the 
11ropcr place fr1r ~ line of tile i.-:: under one nf the -.idc ditches. 
·rhe n1ini1nun1 depth ;;linuld not be le~s than three feet hut 
fnur fee t 1s 111nc h tn he preferred if a snilicient i'Httlct can be 
secured. In son1e places ,,·here the \Yater seep~ to the snr
face or there art' ~pring-s it n1ay he nel."e::-~ar: to lay a line of 
tile nn eal."h side of the ruad. In ~eneral. ho,,·e\·e1·, one line 

'-' 

" 'ill be sufficient. 
Si:::t's of Tile. 11'0 aid in prnpurtion1ng the size~ of tile, 

table X o. 2 has hecn included; alst) a table of prices ha~ed on 
the local price::. at .\n1e::.- is g-iven, hnt before usinc; this fc,r 
an)· parti cular p13.\.'e.-., the local n1arketi; should he consulted. 
T 'able Xo. 4 has also been included tn aid in estin1ating ;:;ize 
of open ditches nccessar) \\ here tile llrain i,:; not sufficient. 
To get the full lJenefit of tile <lrainage the tile shr,uld be c::ire
f ully propurtiunecl to the a1110unt of ,,·atcr to l>e ren1n, crl. 
The tables a1·e h: the C.i vii Engineering; I h.:p:1rtn1en t nf the 
I1 i,\'a St:ite College. 

1)rdinarily 4 inch tile shoulrl he used. ,vith 5 inch or G 111ch 
only fnr , ery lung· lines. 

In la~ in,(!" the tile it is absolutely necessary that certain 
p1 ,inls he a111phasized and carefully 0hservcd . The tile shottlcl 
he: lleep cn,)ug-h to he beln,y the fro.-:.t line if possil>1e. It 
should 1,c nf a111ple size an<l the g-rade should he conti11ttn t1s 
to the o utlet. The ont1et should be carefully prutected by a 
btt1khc:-lrl of concrete or brick, and coyered \\·ith a grating to 
pre, cnt the entrance of s1nall animals. 

Tn drainage ditcher,. careful attentit1n should 1,e g·iven to 
the g-rarle. They shnnld be deep enough to aff1 •rd outlets 
for the tile drains necessary. T he hotto1ns should 1,e \\ ide 
ennu~h tri aYoiu stoppag·e. and the si(le, ~honld he ~loped at 
least I to r. 

\ \ ' here a con~iderahle an1ount of cl rainage 1<:: undertaken 
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I•: :...unple 3. 1\\.hat ,ize of tile land to 0.3 grade ,,ill he 
required to rcrno, e lx-,th grnun<I and urface \\ attr fro1n a 
pc.in,I "ho e \\ ater shecl include 40 acre ? \n ,, er 10 inch 
(~\'otc.-J)nulile or triple the ~1rca for lx>th ~'T<>un.J and -.ur
Iact• \\ ater). 

l I 1ST , ,,, J JI.}. r,u \J ,·~. 

1·1il" folio" ing- d:1tn ,h<n, the.,, crage en t of nle dra111, dur
ing 1<1u4 in thl•, icin1t_, of tl1e colleg-e. l.JC>cal 111arket-.. ,hould 
he l'Ull 11lted lief ore applyincr t hcn1 el-,c,, here: 

'fhe en t of hau]i11g- gi, en aho, e I nn the ba i of 1 .25 
JH~r t\111. or '2.50 per <la) fo , a 1nan and tean1. 1naking- t,,o 
trip:-. 

pf'hc-- pricl', iur digging- and la) 1ng- gi, c,1 abo, e in~lude 
board iurnished by the ditcht·r. Jf the f.irn .:r furn, he, t.x,,ard 
dt:duc:t ah,:>ut ~or . ·1 he prict> for digging- and la) 1ng are 
fl>r a, erag-e 1,.rrcH1n,]. c, cpt the ,e in the 1:t,t c,,lurnn. anrl 
. hould he nicrt'·a--eci 1nr 1p1iL"k,a11d or , er) "et oil,. 

X. It-·ro :lll e,ti111att~ .. 1t i \\ i,t: t , add 5 per cent to JO 
pc.·r cent iur co11ti11°e11cit.:.; :111<1 eng-1nt:t:ring. 

Exa111ple 4. \ \ ·hat "ill l,c the co,t 1tf .!000 fct:t of 6 111. 

tile drain. 2 1-..! 111ilc, ir, 111 the t1I..: ,arcl. of "hich 1000 feet 
i:- 4 f~ct de1.:p. _:;0<) feet :, feet deep ~u-1d ~oo fc\.'t deep. in a, er
;1g-e ,oil? 

n "er . 
!!OtiO fl of •• in. tilP ,r $4tl.f () 
Jianllug ~r•uo fl. 21. n11lrs , $1.7:-. 
I >i1:"c:i11g nucl In, ing 1,\) G rod 4 ft d, CJ1 ,, 51,c 

" .. •· :1 • 11 1·od, .- ft . dPe!1 ,1 ,:.;C' 
" " " ::11 .• ; 1 ods !.i ft tll:'l'Jl ,, •Jc 

Hffllllng l~l.2 l'Od'- fh) f•'n111J ,, 2c 

$ 0 
~t . -

:101 -191,f 
~4 

!! '¼ 

$) t:i4 
1 t, 

E. t i111:1t1 d <10,t $1,() 

f~xarnph.~ 5 . \\.h:it "di lie the pr11hahle co,t tif 1-2 111,lc of 
13 inch 111ai11 drain fnr :t Ct1t111t) <lr;1i11age di,tri~1. \\ et ,uil. 
the haul bci11Q' 7 J -2 111ilc-=. J ..J ,rile of the drain l•eing- 6 ft 
deep :111rl the rc1nainder 4 ft? 

An~wPr . 
2,:;~11 ft or lG in. ti!,• ., $~60 $ Gt,O 
Hauling :!1:411 11. i • ..! 11111.. ,1 $4G '-i 1:?4 
Digi,..'1ug, In~ 1111: nnd r pfilling i-,l a·odis 4 lt•Pt rlr>e1, 

6i $1.40 11::! 
Digging, lo) lug and r fill in~ , t1 ro(l-. G ft t rleeJ) 

•l $210 11, 

Adil Jo•-;. for co11ting£'uefes 11HI en~lt1r>Prlns 
E thn,ttcd co l 

$] 01~4 
10,: 

$11 ;11 
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·rhe cn~t uf open llrainag·t> ditL'hL"·, iu 
vanl 

Tn calculate the nun1lJer nf L·nbic yard, pl'r f()ut uf lcn~th 
of ditl.'."11 111ultiply the a\'erage \\' idth hy the ~\·erag<:. d1...'J>lh and 

7:--12 
diYidl'.! 1,y 27 . 'Pbu s ,l 7ft.x 12ft. ditcli Ct>Utain::---- --

3 I-lJ cuhil..'. yd-;, per fr1nt lcugtli. 
·rhe ('1)-,t tier cul ►ic Y0rtl lll Io\\'a Y:lllC'- fn ll11 r;,:, t(I } ~c • I U • 

dc1,end1n~ 1_)Jl the 'iiZl' 11i the jc,h, the ch.1raL·trr c1i the ::-11i\. 
anrl nther loc~il c1111d itinn.;;, including tl1e certainty nf tlic l·tln

tract11r gctt111g hi ::-. 111,•nc_, pn,n1ptly. ·rhl.:' larger thl' \\ttrk 
the le~:::. i:-- the cu~t 11cr ct1l1ic yarll. 

·rhe table" fur upen ditl'hl'..:, are calculated hy the "ell 
kno\\ll. 1-~·uttt'r· ... for1nul:1. u:-ing a '\:neft,cient c)f rnttghne--~·· 
equal tn -t•OJO. ·rhe c 1l'fficient nf rouc,-hne,s is the ,·alne 
recon1n1e11cled hY !Zutter fnr cl1a11nels in 1noder~.tl:l,· i-:,,1,,d . . ~ 

ronditil ,n ha,·u1_~ :--tones and \\'Ced..; ncca::-ii1Jn~1lly. ;111d ag-ree!::i 
\\ith actual g-uaging.:- ,,f draina~e rha1111el~ n1aflt: :1t the ln\\a 
f,tate l'olleg-e. r..-ur d1tchl:~ in fir~t-cla--, .-, ,nditiun, tht· 11un1-

~ 

I ,er of acres n1ay 11c in(-rca:-.cd ahDnL .2~ per l"l'l1t. 'The t;1 hl1;.."~ 
haYc l1t~cn calcnlate1l inr ditche:,; ha,i11~ .... 1<11.:.._ \,ith ~l,1\H'' 1,f 
nne f11nt horizo11ta1 td 1 ►ne fo(\t ,·ertil·al hut :11e approxitnatt>ly 
cf,rrect for other sl1 lJH~'- • 

1'he cap:1city ,,f the ditclie-; has heen 111:idc a, rl"C1.1111111i\~ll<h:c.1 
by l'. <~. l~llintl. Ly. ~- ·\g-ric\11tnral I)t:part1ne11t 11raint1~e 
expert, a, foll<)\\~. the ditrlie~ t<> run 111,t 1111,rc than P.-t(i 

full f"r tile c:1pacities rnentione<l: 
'lt-\hu,·e the hea\'Y nppe1 llnc. (tal.!e:-- .2, 3. a11d 4) 3--l- in. 

depth , ,f ,\·~ter per 2--l- hu11rs. 
l1et" el·11 the heaYy hnes 1-2 in. dcpl h of ,rater per 2..(. he ,nrs. 
f~l'l rn, the l, ~\\cr hea,·y line 1-4 in. depth ,,f \\~ater pt>r '24 

• hrn1r,. 
L,,c:tl cr,ncliti1•ns n1a)· ,·ary the ,ize needed, anll it j._ nece:-

sary tn C1Jn~t1lt a clrJinag-e eng-ineer in each ca,e. 
Exa111ple o. \\' hat ,,·idth of <litch, ha\'ing· a fall of :i fel't 

per 1nilc, and a depth nf \Yater ~ feet. "ill he req11irecl to 
drain an area of_; -.,quart! n1iles (3200 ac1e-,)? 

.. \n-.\rer. .\.hnnt T 2 feel. 
I~~;unple 7. \\.'hat ~ize ditch ha\·ing a fall of 3 ft per 111ile. 
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l)cpth uf \\' <Ltcr 'i feet. 
----· --- - - - -

Grades 

Per Feet I lfl 

cent 
per feet feet 

mile 
---

11.( l:.'. l.U :!:;on ! iUO 

O.tJ4 :!.l 4~;,U 

I 
t, i 411 

( 1.01; . ) ~) f,! l:.!\l 171101) . '·-
Onf 4 •) !i!l\1 1 1'111111 ·-
0.10 ' 'J , ).d 

--•)o ' , _ '..: 1 ') (Ill 

U. l :, j' .t', l H!IJO :! ;1100 

ll.:!fl 10.n :.!~4()U :H :;no 
(l .,-....... ) 1:1 .:! '.2 0\)( )I J ~:-(( :(J 

O.:{O 1 !'}_k :!i 4011 ··~·>oo ,_)! -

(1.40 :21. l ;'{1 j\lQ 44100 

0,50 26.4 :.f'>4011 

l)epth 11f \Vater ~1 fee t. 

Per 
C<!nt 

u.o~ 
0.04 
O.t)n 
0.08 
0.10 

0.15 
fJ.2O 
CJ.~5 
0.:10 
0.40 

Feet 
per 
mile 

1.0 
2.1 
·3 .) .. ~ 
4 .'.2 - ., 
;)_ .... 

78 
10.6 
l" ,1 .J • .t.; 

1,) . .:< 
:.!1 .l 

1ft 
[eet 

' --
I 6:'J.jll 

18:'itJO 
~~600 
~63(10 

:{o.too 

;~iHflO 
4:.!fiOO 

I 4H000 
5:.!500 
Gllr-\10 

53 
Depth t 1 t l>itcl, at lea5t !J feet. 

A ,·erage \Yid th of \\. a ter 

l ;, ~o :in ,jO 

feet f el!t feet feet 

- - - - --~ 
I tlliOU ~81JfJ() 4~0! I() t-,,..:;Jfltl 

'2:{40rl : r,-100 .",HJI HJ 1 UfiOIIO 

2i11;00 4:3400 ,ilJOO 1 :.!~~Ill 10 

:J-1-'..!00 ,')Q( ti J() ,-;;{(ll)( I 1 :,rn}(JIJ 

: l-44-IJO f,60tJO \l~liUI I 1 h ;oou 
4i:!l 111 G:-<r,oo J 120011 :.!U:?I ()I) 

I ."i4 :200 '; ~ illO I ::;111)11() 2 '.\;)lll)I_I 

oU51tO t-:H011t1 j 1-ttillll0 

(in~I_HI !m:-,1io 
I 

~~ 

fJepth of 1 ► it c l1 at lt'a--t 11 1,i f ~et. 

--- - -
A\·en1ge \\.idth of \Yater 

\fl :!II au ;,r, 

feet feet feet fe~t 

2,1:)00 40'--00 H!l51H I 12 ~!JI.JU 

i~440U 51 ,0tJll 1-:1:iOO 1:,,uon 
4lliUO 61000 1 Q;~( lllO 111:,ono 
48;{0 I 71000 1 :!Of I( KJ 2~11101) 

54000 ,!I) 00 1;;;2000 ~-14000 

rnnno HG200 1(,2000 :!:lS( 100 

'ifi20(1 lll tOUO 
~;;noo 1 "2~11 JO 
!1:t!OO 

and 9 ft. depth of \\·ater, \Yill drain an are:i. of three tu,vn
ship'- (69120 acres)? Ans. 1\hout 22 feet. 

(<1XTHAC'£ ,\JI\D SPI:'CIFIC,\TtO:=--S l'flR 'l'll.°f, llRAISS. 

1'1any di-.putes 1,et,,een pruperty o,,·ners ur roa<l officers 
and tile contraCtlH·s ,,oul(l l,e pre, enterl. and better \\·urk 
cou1J be required anrl secnred. if a definite ,, rittcn contract 
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\\ ere 111:idc out anti -.i!.!"ncd 111 the heg-1nning-. cont:unin~ a a 
l'art tht·re, ,f a rrl111plrtc -.ct of pn11tLxl -.pccific:at1011 . < >n thi 
:ll'C'1 nn1 it i:- ,troncrh· rec< 111111ended that in ea("h t·a...,e the 
fnllo\\ ing- iorin uf contrac-1 ~nd -.pC"1..·ificati 11 .... Ill( lified fron1 
rhti::: t· reco1nn1c11,Jed bv l\1 r. C. I~- }~lli,Ht. -.houhl he ltllecl c,ut . 
and igned liy h,11h partie . 

'rhc t·n~ineer ~ho11ld be '-',tile. ,t in du1i11g L"•n1--truction, and 
on con1plt·1io11 of thc> \\'Ork. ti> ,el: that the contract nnct c::pe
rifil·at ion~. togc·tl1cr ,vith tht~ 111:ip ;.111d profile,. :ire ,trictly 
co1nplit•d ,vith. 

' 
It i~ hetehv a~rerd het,rccn ...... . . . ................ . . . 

en1pln:·t•r. an,l. . . . . . . . . . . . . . . . . . . ......... . L'ontractor. 
that the t·1 11tra1..·t<11· :--h:tJI . exce1 t fc. >r the fn1 nishiug- c>i the tile 
alon!!' the ditch and the rcfillin~ of the ditch. 1..·11tirely con-. . 
,t r11ct f, ir the e1nployer the iollo\\ ing- d1:,1~rilied drain,: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
e • ,o e e • • • • ♦ • e ♦ • • e • o ,o • • • • • e • • • e e e • e e • I e e e e e e • • ♦ ♦ • • • o • e 

. .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
It i._ furth(•1· :-.~rt~d that fur the al11ne \\urk the c.•111pl1')yer 

.:-.hall pay t hl' io ll, )\\'ill~f pri~e-.: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• • • • • • • • • • • • • • • • • • • ♦ • • • • • • • • • • • • ,. • • • • • • • • • • • • • • • • • • • 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,. . . . . 
It i, ittrtht•r ag-re1..·d that the ctnployer ......... . ...... . 

. . . . . . . • . . . • . . . . . . . . . . . . . . . f11r11i-.h beard fn::l' t•, the con
tractor and hi-. helper~ during· acti\'c- pr11,rcutio 11 ,) f thl· \\'11rk. 

It i, furthl·r a~t.."l'd that th(~ c-ontr:1l·to1· ~hall beg-in the 
,,·11rk liy .. . . . ... ... .. .. .. ... . ...... . . ;111<1 l"1)1nplc.•tc thl' 
~an1t:' In .. . . . ... ... .. ..... ........... . 

l t 1-. further ai~recd that all I ht· ah11,·l· \\ ork and the pay
rncnt -. tht'refure ~hall lie in =,tri'-·t al·t:ord:111cl~ ,,ith the specifi
cation~ ~l\t'll lit•l,>\v and \\' ith the tngi11t>er:·/ 111:qi :- , pr,1filt~,. 
~11d pl:11, .... all uf \\·hich arl' her1:liy 1nadt• :i part vi th1, l"<JH
tr:-.,:t. 

\\'itne~:- the hands ni the re,JK'Cti\'c partit•:-. 1hi-. ..... . 
day of ...... ... . .. .......... .. .• \ . J) ... . .. ... . 

. . . . 

. . . . . . . . . . . . . . . . . . . . . . . . l~n1ployer 
. ........ .. .......... . . l~111tracto r 
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1 . .\'tt1ki11,::, 0 111 tit, 1 t ·orlt. '!'he \, n rk "ill he :-tak~~d 1>11t bv 
the en~rineer. and hi:, stak~ -=> n111~t lir c:1reinlly prt.:",er,·~d ;ind 
f,i!J,,,\ed. 

' J)1~;;1 11 g tli, f )ifrht'.\', ·r1ie di~·ging- 1l f \;.ic-1, ditrh 11lt1:-t 

lir)..:-in ~1 t i1 ... <,ut lrt. or at it, jnn ..: tiun \\'1 th an1Jtl1t·r till .\rain, 
and pr1)Ct'l'11 t , ,,,,1rd il ~ 11pper end. ·rht• ,lit,li 11111,t 1,l• do;.;· 
.:1l1)111.! , ,nt' ,id<: ,,i th{; linv <1t ::-nr,·c,· stake-... a11d :d111t11 ten 
inchC'~ di,lant in u1 it. in a --tr;1ight <1;1cl nc:11 nHinner. a11,l 11h' 
tnp :-1)il tl1r11\\ n nn one ~ide uf the ditch :111,l th~· 1·lay 011 tl1t~ 
,,1her. \ \.hen a change in th~ d in:cti, ,n 11i ilit{.·li i, 111:1-le. it 
tnl1~t he ke pt I1ear t.."IH.nt~h t,, the ::,lake. -.u that ihc, C;"ttl lh" ' ~ 

t1::-ed in ~r:idi11g the h< ,tt11n1 . ln taking- q ut the la~t d1aft. 
the 1,adt> of the ~pade tnn,t h:.() n11t dc~p1.·r tll-.111 the pri po-..i:<l 
grade line nr lied t1p1'11 \\·hirh tlil.;' tile;, rt~t. 

,1, . G·radi11g th1· Bot/11111 'J'he diti·h 111u~t lie d11g ;11·eurati'-'l)' 
;tl\(1 trt1l y to _gr:ulc: at the depth :.-.. indicareil \,_~ tbt• fig·t1re.; gi\t'll 

1,y the engineer. llH:a~11red fr r.in thl· ~r:ulP 't.1k1...·--. ,\t each 
grade s take a tirn1 ~uppo rt :--hall l,l' en.:cted. ant\ nn thl'"l' 
suppt,rts :1 line .stout l·onl :,;h:111 l,e llg-htly ..;tretchecl ,1, er t11e 
center line 11f the 1litch and 111:1de p:1r,1llLl "ith tl1l"' g-r;te!l.' hy 
careful n1l.':tE- llrc1ncnt:-- ,1t each ,take. 11,ing· a l'arptnter~ le, el. 
Suppurts shall he kept erecn:il at :1t lea-..t tl1ret' g-r~ul<' . tnke<:. 
and the ,vork checked e·1ch ti1ne hy ,i~litin~ "' er ti,~111. ln
tern1ediate snppPrt'> ~hall h(: ~et :tlld line1l in b~r can·ful :--ight
ing- ,, here,·er nece-...;ary tu support thl" cnnl evt>ry ~o ft•t t. .. \ 
,u1tal1lc 1nca:iuri11g- ~tick shall l,e pa~~e.t ;il1111g the l:11tirt" ditch 
and the l,nttnn1 in all part::. ,nade trnl.:' to gra,le hy 1nea~l1r

in!,.!' fron1 the curd. ·rhc l1otton1 n1t1,t Ii.: dre" ed "ith tht· 
~ tili: lH,e, o r in the ca;;(" nf large tile::-- \\ 1th the -.ho,·l'l, ,n that 

;i ~ro<) \' t." " ·ill l,l" n1atle tl) rcceiYe the tilt', in ,vliich the tile 
' ,,·ill ren1ai11 ~ecnrc:ly 111 place \\'hen laid. 
-4 · J_ayi11J:, tlic 7 'ilc. ·rtic laying- <>f tlt1..• tile 1· H1::--t hegi11 nt 

lu\\ er end and prnceccl up-;;;tre::1n1. ·rhe ti1e t1h11,t he laid as: 
clo ::-ely a" practit.:ahle, ,,ncl in line~ free frn111 irreg1.1lar cru.)k ;;;, 
the {'iecci:.. being- turne<l al,nnt until the npper cdgl' cl,1::-cs. un-
1<::::-~ tht.:re is sand 01· tine ..,jJt \\ ltich i~ likely to rnn i11t11 the
tile. in \Yhich ca...,c the lo\\er edge n1ust lie lai,1 clu,e, a11d the 
u1,1x:r edge Crt\ ere,l " ' ith clay ,,r utlH•r suitable tnatcrial. 
\\hen 111 n1aking turn,. or by rea..,n11 nf irregnlar-shape1l tile, 
a crack of c,ne-fonrth inch or tnnre is nece,sarily left. it 111t1~t 
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he securely co,·ered \\'ith broken pieces of tile. Junctions 
"·ith hr.inch line-. 111t1,t he carei111l,· ancl ~ecurclv 111a(le. . ~ 

5. /;i,1di11g the• ?'ii<'. f\ite1· the tile ha,·e been laid and in-
,pected by the e111pl0_, ~r OJ" hi:- rcpreset1tati\'c. they n1u,t he 
c, ,ercd "ith cl:iy t,1 a depth ,,f ix inchesJ unle~,, in the juclg-
1ne11t if the e111ployer or hi, represeutat i, es. tile tile are suffi
ciently r1rn1. ::-•• that c Hnplctc filling uf the ditch 1nay be 
111adc directly upon the tile. 111 llt> ca-;e nn1-:t the tile he 
t'uvcred "itli ::,and ,, ithotn 11tlier 111ateri.1l heintt fir t U:,ed. 

r.. /?isl~ J)11ri11g c·o,1.,tr1t(tion. ·rhe ditch cc,11tractor lllll'-t 
as,n111e all ri::-k:, iron1 .stvrn1-. and ca,·in}.!· in oi ditche~. and 

~ 

"·hen t~ach drain i::, cu1npletc,l it 111n:-t I ,e ircl" f ru1n and and 
nu1d h1.:forc it "ill lie receivc,l and paid f, ,r in full. In case 
it i::- found in1practicahl1.?. hy reason nf 1,ad ,\·t.>,1ther or un
Jr,c,krd-i,-,r tr11uble in dig-g·ing the ditch. 11r properly laying the 
tile. t•> c,,n1plete lht- "ork :-it the ti1ne spel'ified in the l'.'ontract. 
the ti111e 111ay lie t.>xten1it•d a~ n1ay 1,e 1nut11ally ag-reed 11pon 
by the e111pl.-,yer , ,r contractor. The cu11tractnr hall use all 
nece-.-.ary precautiun to secure hi:- \\1 1rk fro111 injury \\hile he 
i, con st ructi 11~ the drain. 

7. 1'1,c 1'i/c to be l.Jtci. Tile "·ill I,~ deli, 1.:rt.'d 1,11 the 
~Tc.,und con,·enie11t for thl· use ,1f the Ci'>ntractvr. \'",i tile 
~ 

11111:=-t be laid \\ hich are broken, c,r ,oft. 1')1' sn l,adly out of 
shapt' that they cannot lie "·ell laid and n1J.1ke a g"()()d :,atis
factnr,· c lrain. 

R. l'roscc11tio11 of the I f"ork. The \\'urk 111u.::t L,e pushed as 
fa,t as "·ill he consistent " 'ith ec, 111, ,111y an1l g·ood \\'Orktnan
ship. :ind 111ust not he lcit hr the cnntrac-tor for the purpose 
of \\'urking- tq>11n nther contract~. exccpl liy per1ni,--io11 and 
const.~nt of the c1npl 1 ,~·er. \II ::-urv~:y -.t:-ikes shell he preserved 
and c.:, er~ n1cat1;:, taktn tn do the\\ 11rk in :l fir:--t-L'l:ls:-. 1na1111er. 

11. .)1tb!t·tliui f r-·vrk. l'he c1 ,ntractnr sh~tll n,-,t ,ul,-let any 
pa,-t of tl11: "ork in suL"h a \\-:ty th:1t he rl11e=i 11, t rc111ain per
sonally re-.p(ln"ilJIC'. 111Jr ,\'ill an~ nthC'r party lil! rec,,~1,i7.l..'Cl i11 
the pay111ent f11r \Y0rk. 

10. />ft111! a11d 'Tanis. 'fhe contr:11.~t,,r ... !tall iur11i,h all 
tools \\·hil·h :i.re 11ece, ... :1rv to he u-.ed in di!.!1.::i11g- tht.> ditches. 

~ ' 
~rading· the l>11tt11111, :ltlll laying- the tile. 1 n ca~e it j-. neces-
sJ.r\' tn u:-e curliin~ fnr t ht~ ditcht''-, 1)r nut ,ide 111,1 tt·rial iur . . 
covering- the tile "·here s.u,d or "lush i, enc-nuntered. the e1n-
pl1 yer --hall furni--h the san1e up11n the i::;n 1t1nd l'1JJ1Yenicnt 
for use. 
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11. !'tr_,·111cnts f,,r I J ·or/:. l~very . .. ..... "eek. during 
tht per~ecutinn 1,f th~ ,,·ork the contractor 111~,v c-lai,n and the ., 
en1pl.,)er :;hall pay 7: per cent of the· value uf the: \\111k ·•">n1-
pleted ~ati~fart11ry. the engi1H•t·1 hein~· the a,·l>iter i11 ,a,I": c,f 
,li :-pute ::i~ tn the a1nou11t c,f \\()rk ~ati fr1(turil) c, 111pleted. 
'l'he re111 :1ini11g· ~s per c-ent: ,, ill 1,e 1·etni1H d 11111,J tl1t:- entire 
,,ork i!> C't 1n1plete•1 ~ati:-f:1rt•-rily. a· eertilietl li) 1h'-' cn~ineer. 
after a final in-,JH~ction. at ,, liich ti111l: the \\·hole ~n11) t111t 1lue 
:-hall h'-' pa i1 l. T) r1 c ,r t f' :111y pay111 t~n t th t· <'l n p 11 •yl·r n1a y re
qui re a c1.1rret.:t ~taten1e11t ,;i all clain1, i1H·t1n·ed 1,_y the c.,,n
tr-ai~tor f1)r labor. n1 aterial:- t ) r da111:tg-e r,n arc, ,n11L ( cf th'-= 
,, ,n·k, an rl the e1nplo~ er 1nay ,vil hh 1)1c l p~) n, ,11t, 11ntil proof 
h:r; liee11 p re.;entcd Ly tht· Ci'H1ll". ll't,Jr , i rl·lc:1,c 1_;1f al} lii?n 
again t the (·111 1,lc ►;, c-r 0 11 ace, unt 1 ,f ~nc-h l'1n11n,. 

I .!. J) uf its of E.1Jg,il1t' 1'Y. rr11(' enQ"inet•r :-hnH htt\ r- at1th1 ,r-
1ty tn k1y 1,nt :nHl dir?c-t the \\11rk and tn in~pcct :ind .:-,llper
vi,c the :-a111c durin~ con-,trucli1 >11 antl <•ll c, ,111ipleti«n1. t, ► ~<·(' 

that it is prop<:r1y done in ~H.:.cordancc ,\ith tilt c1111trat·t. l l i, 
instr11ct1uns ~hall l,c ft1ll\T can·icd uut. 

13. 1-:11il1tr c i n C1•111ply -;_,•itll .,;ptcifir(l/ioiz., . In ,·n~1..• the 
contractor :-hall iail to ,.:1)1nply \\ ith the ~pt·l:ilit·:1t111n . or re
fu~e to corrl?ct fault in the \\"urk a:- soon a~ the>~ :ire p )intc,1 
out liy the en~dnecr ,1r olher 1,cr~nn in charge, the n1plnyer 
111ay declare the contract , uiil. an,.l the cont.rach)r. upon re
cei, ing- 75 per cent ni tlir \'alne ni the c,1111ph•ti:rl drain at 
the- price ;1~re1?d upon, shall rele~ e the" "rk and the e1n1,loyer 
tnay let it t,1 other 1>artie:-::. 

SIDE DITC.HC:.S. 

rfhe sel.'.11t1d sy--tcn1 of drain:,ge ne,'c,sary for a ,,·ell con
strnclc<l r(1:td j.., ::i de ditche,. In road con:-,trnc-tion a-, it is 
<tuite generally practiced at this tirnc in the state. the s ide 
ditchc;; are carried at the ~a1ne depth , ,, er the hills and through 
the lo\\·cr plaee::; as arc the road grade~. l n 1nany places the 
llirt is n1n1.:-h easier t(> niu\'e on the top:, of the hills than in the 
lO\\'er places. \\' itb the result that usually the hest graLlc are 
hllilt 011 t1>p of the h ill::i. 'fhis i:-- all ,vronf.!. The ;;;irle ditchec; 
should he cn l nut an,\ the ,lirt carriecl to the lo,,·cr places. and 
unle;:.$ the hill is to he rnaterially lo"·ered. the top surface. 
\Vhich has becotne ct1111pactecl 1,y the tra"el. should he left 

. . 
as 1t 1s . 



·r11t' firs/ ft't.jlfirt'JI/( Jll 1•i prvp, r/y (011s,'1·1t(/1·d sic/,~ d1'tcht'S 

,s a c1:nti11uo1ts gradt' to 1n1 ,,i1f!t!. ;111tl i, ir thi-. a ro,,d conlrtrt"lor 

01 .,·11f'1'r1111t 11dfnl sllo11/d undt·r.,f({nd f /1(' 11.11' ,1/ 11 /(•: ·cl u11d bt.· 
11/ilc' /11 lay ,. ,tf 011d pion tlic gradt·. 

'fhc :-cc1111d r<:qui rcn1ent is th:1t the ditche, ~h,>11ld he ,vide 
and con1parati, tly .;;ha11n,v l.''\.cept ,, hl're it i~ :--111:-nlntely uec
e:-"ar>r to tnake a cut thruup:h the rise. ·r111, j-, 1lt'l'l'">.; '1ry irnnl 
t he point of ecu1111111y of tir:-t cn.:-t a11d , ,f 1na11Ht' 11a11ce: al,1) 
tn Jc...,st.·n the danger to tr~n l'ler,, <if :1 dl·<:p, 11:,rn 1\, ditch . 'Che 
\\att~r :-hould not he carried further than j._ lll'Ce..,,ary in the 
"icle ditche-. as it increase::; the \\·a~hing- and al,r 1n.ik1:-: det.'f> 
cul::-. nece-..--ary near the uutlet tt) furni~Ji the cc ,11tinuou.:- grad<:. 
\ \'here tile road ha, t:c >11...;1derahle ;.,!"radt•. car1•f11l attention 

' ::-.hot1ld he gi,·e11 to pre,·l'nt \Ya:-d1ing· or t1lldl'r1nining of the 
ro"u I\\ a). the gutter should I It' pa, ed ,, it Ii ,t 011l' r ,1· brick. It 
j.., frequently best in con.;;trucring· ,idl dilt·lte-., tu provide f,,r 
fre!:-hets Ii) 1naking· the banks !11" nn the uutsiclc ;it rert3iJt 
puint!:-1 \Yhich \\ ill allo\\· an exce--.:-- of \\'a tt·r t,) t·,cape ,\'itli1>11t 
dan1ag-e tu the roadl1ed, a:- \\ t)t1ld he tht• ca;e if a lar.~e qua11-
tit, of \\·ater \\ac; carried a ct",n~ider:1hle r\i,ta11ce in the -.ide 
ditches. 

J;or the 1nai11 tra,·eled portion 11f the r11;1d. ,ii t'ftl\\'tl uf une 
inch to the fn(lt i, recnn1t11e11cled ,, ith con:::iderahly -....tccpcr 
!:-,]c 1pes Ollt!:iide nf th1~ tn the side ditches. (~et• I;ig. 91. ·rht' 
cn . .1" 11 :chnuld he about three feel abu,·e tht> :-ide ditche~. that 
Cdn lie changed to 111eet the req11ir<'t11ent:- and can he rc.adi:_v 
aclju!:>ted to dili.erent road grades. I◄\,r a !-I evp road g-rnde the 
crn" n .;;hould he increa:-ed to thro\\ the ,, ater ti I the sidt• 
rather than all11\\' it to run for a con:--1deralilc dista11L't' ,111 the 
ruacl. ( )n nrdinary g-radc:~ if a cro\\"ll of ,H1t" inch l(I the fn,,t 
is rn.aintaincd it ,\·ill pro,e ~nflicit·11t for prt,per drai11r1.~·c t(~ 
the bide ditche-,. <)n a 20-fu0t traveled \\;t v the ri~e at the 
center "nuld he ten inc he~. 

In the construction uf an earth road the tir..,t in1pnrta11t cnn
:-icleration. a~ ha-, been -.tnted. i, ..,ecur1ng adeq11nte drainag-e 
T'hi~ has been cnn:-idtred fnll} the preccd111g article. 
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'flle accu1npa11ying fignrc. !\•J. iqJ, is ~hen ~1 the 1,re
lin1i11ar) cru:;..: ..,ection r,i a11 cart 1, rll~d, "hich j-.. rec,,111u11..•11<led 
hv the Cutnrnissinn f()r L1:-e on the 111~1i11 tra, elt d r11acl::i. 'rhi~ 
ha~ been clcsig·ne1l after a careful :-tudy of tl1e he_-,t l~' JH!~ of 
earth roads that are fr,11nd iu the state at this tin1e. The 
tra\eled ,ray i.s t\\e11ty feet "id..:. ~fhi~ i.:. :-1111plc rn,)111 tn 
accon1.n11,date all the uruinnry t1-:-ifric f,1t11ui on e\ en thr 111ost 
traye)cd cl1untr, roacJs. hut i:-; ~tls1J n1>l tot),, idt: t :"> hi.' e:1-.ilv . . 
111aintainerl in proper condi1 ion. ·rhe ~i1le dit~hc-... are \vi,le 
and sufficiently deep, but the :;lope t~ ► the l1utt0111 i-. ~o g-radnal 
that the ~ntirc " ·idth or the ~-r:-ided p1irtin11 l·uuld l,~ used if 
nerc-::.-.ary· in turning· out to pa,s :-1111,thc-r te:un. ;ind a \\ agon 
c11uld he <1rivcn to the hnttun1 of the dit,.:h "ith n,; d:111ger 
,,r u, e1-turning. \The ad\·antagcs 1.,f uch constructi,>n are 
ycry apparent. ' rhe out"ide of the lJ;111ks are ~lt.,ped 3\ray at 
a 1 1-:2 hnri7nntal to 1 , erlical slop{'. 'f hi:, is the angle of 
repn-;e nr angle at \\ hich earth \\-iii ~tan,! "ith11ttt caving-. 
and the hank is 111ure e1sily 111aintaine,l in this ::-llape. . \ 
rou11<1111g· nr parabolic contn11r ,, 1th the shc,ulder-= ,veil 
rnt11Hlcd i~ to l,e strongly· re•:01111 nendcd. 'rhis shape allO\YS 

the tr:1.vel to he distrthutc<l o yer a l'u11 ~il'..h: r;1hlt .. portinn nf the 
roa1l, keep ing d11\\ n the ,vear. 1:\ b(, tile t end<:ncy of earth 
road:.-. is ln ,, ear quite rapidl~-. hut the para bolic inrn1 i, lc~s 
easily hullo\\ ell out than if the road is firs t cun~tructed \\·ith 
t\v0 plane surfaces n1eeting at a po int in the center. This 
last con-;truction is the one n1ns t frequently ,net \\' ith i11 the 
-.;tate. The road superintendent beg-ins at the s ide ditch and 
1nake, a continuou, slope from the l,, ,lton1 nf each .:;ich.· ditch 
to the center nf the road, leaYing there in nins t ca-.e" J pile 
0f sod and clods that is ne, er touched hy th e tra\·el i i p< !:~ihle. 
rfhis shape Yer_', soon ,re;:irs hollo \\ on e~1ch sidt• :1 11cl the 
,,ater cann0t escape tn the siue ditches bt1t run" n r ::- Laud .:_ in 
the traveled \\ a,. 

'fhe cros!- !-ectiun for the e1nbank1nent has the ,a1ne "idth 
o f tra, eled "ay as the section in the cut \\ ith l be .,jde slope ,;; 
carried do\, 11 to a slope of r 1 - 2 to I. This -.lope ,~ rel·0111-
1ne,n<led for 11 sc as it i-, the angle of repose frH· o rdi11~u-,· earih 
\York. If, he," e, er. it i:-. pns,ible. \\' itho11t too g-reatly in 
crea-;ing- the expen<.e, tt \\'ould he preferable to n~e on 1nc1in 
traveleJ road~ a ~lope of ~ to 1. 

4 
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In ::-;01ne localities there is there is a cnnsederahle gro"·th of 
tin1 ber or brush along the right of \\ ay ~ in uther localit1es 
" niggerheads·· or boulder-: are scattered quite thickly over 
the ~nrface. ln 5uch places it \\ ill be necessary, before con1.-

F1g. 10-A \VEI.T. Bun . I E \]{ IH RO.HJ l'I C \Rl<OLL Cul :S ' I Y 

111encing- the cun~t ructil)11, to clear the location. l◄'igure No. 
(Io) is giYen sho\,·ing the constructinn of an earth ro.-1<1 
through a \\oode,l cli::,tr1ct \vhich \vas cleared of sturnp-; an<.l 
quite lar~e trees at a 111inin1n111 cost. li> the u::,e of d) nan1ite. 
\\'hile 1l j::, nece~::,ary to place thi5 explosive in the hand::- of 
a con1petent pcr!:>011 and to n1aintain eyery precau ti0n to 
guard again::,t acci1le11t~. it can l>e very h1~hly recon1 111encled 
for thi.:., purpnse. 

(c) SI'.T.l~CT[U~ ui: :\L\'l'ERJ \LS. 

\\ hcrt g;ra<les ha\'~ heen put up l,y u.;,1ng the ,11-called 
"g;un1h1 ,·· of the flat po r tions of the state, they ha, e t1uite 
g·cnerally prl)ved unsati~factnry. \\hen saturated \\ith \\aler 
this n1atcrial c:.een1s to ··n,c-lt" a\ray ant l a g-rade ::,onn <li~ap
pcars unless the location is first \\ ell draine(l. In a pl:t:-,tic 
state, it rolls so bauly that the \\·heel:- frequently cannot he 
turned and \\·hen dried in this condition it liake..., ~,, hard it 



l':111u, ,t hi! " 111 ked. ·1~1it''- la t c11111ht1<,n c u1 I ,c cull"-Hh.:rn1 ,Iy 
l1clpL1d l1y huildinr th top )l tit<: .. hill dirt." (IJh ·LrhHlS 

1,hjecri,,11 to tl1c tJ-,l' ,ii the ,id<: hit 111 tli1.. ch.>\\ trel~he,, i 

the l,,"eri11g 1Jf the ._j<Jc ditc-11e-. h ·1• \\ tht.: ,,utlct \ eo-et.thle 
and I, ,,u11y ~l)i] h, ,11ld al,,, 1,e ,l,, ,idi.:: I a"- 1u1H;h JW),,Jlile 

f n 111;111_, l'llt.., pth kt t, ,,; qtt1ck .i11tf llC•·ur :ind JHi.itC1·141J 

fr, ,111 t lh•-il' :--lil)tild lie 1-.11 etnlh a\ n1dc,I. \ il .... )d h uld he 
111< 1\\ cil , ,r r11t 1,_v the r, ,ad n1:1cl,111« 1t1 .., tll111 h1 \ e::r t1s JlO-,
:-,jl,IL• t,, i:1L'ilttate 11::uidling and Jt ,l1tH1ld 11\\a\ h pl,1ced in 
tli1..~ 111 •tt111n , ii th~ .~r;1tll•..;. Thi:•-rt i, n,, c~1..•u.., f( 1· le·1, 10,Y a 
li11l' ni 111..·a,·_\ (h1111k:- 11i :-• ,d in ,1 1,~1d . If JJl{n,c<I ,,r c11t thin. 
,ud l".'111 1,L' t--n11--idt~1,;il ,I) l,1 L•kt.·n l1Jl b~ the h:l11dlinh and it 
\\ ill ·tl-.n liC" c11n1p:tCtL'11 by th li,,r:,l · hoc>i~ :lilt thP p:i. ,·1~e 

f)f t ht! \\ ht•1..·I, ,1, i.: r 111 1 ,uildi11g I he e111hant1nent 

\\.itli•itlt g-,iing i11tu ullt,111, :1- td th~ an10,1nt 1b:1t cartlt
\\urk ,,u~hl tP cu::- t, th(• i,_11I,n,i11:!" fig-11re~ :ire <YI\t:11 :t.., thl? 
pricv, .t' ,\ hit·h earth\\ 11rk h;,~ l,1::1"11 I t 11\ <.·1 uur.1,:t 1n a fe" 
Ct llJJltii.:;-, il1 [1)\\ :I. 

Cori oil c·,,u111_,, 'rht· "ork 11f gr:idi11~ the n ,arl-.. c1.»111plete 
ha-. l,e!t 11 lvt in , •t1t> ,11p1..·1 \ i:-ur\, di ,tri, t 111 t hi, ('1 ,unt_, :n 7 · 
pi:.'r r,111. ·r1ii:- inclttd1..•-. all \\11rl, tl.:Lt ,·,u1 he d, 111• \\ith :1 r1Jad 
111:tchi11L' l11tt , l, 1e-. 11, ,t 111clurlt~ an) ,, lii:tl ,,r ,,tip .:1.tp(."r \\ urk. 

( ~ol/,1111JT ( ·01111!\'. < \11e c,~11tr:1ct,,r in th1 ... C1)1111t, o-l\l"'' the . ~ 

fnll, 1\\ in~ prit·e, ;11 ,, hicli 11~ Ii~~ I •~en t.d,1ng coatrt1-i: t-- : 
l~lt'\':t t111~· ( :r~1d1..·t· \\·•Jr\...-- 1 >1..·ll\ e1 \ d11 ect to <?111-

l,::!nk1ll('11t-➔ 1-...?c tc If ,c pl>r t·tdiic .' a1·d 
\\ lic.>l'.•I ~t:raper \\~11rk-7c tc> l...!t' f.,r h,11t!-.. up to 

.!Oo-3()(1 ILL·t. :1nd 1 t: per) a1 «1 •JI u, t.,.rh[1ul. that i,, , 1.· 

ior :.i cubic ,ard 1,aulc.'d JU<) i,·ct <,,1:r tile iree i,aul 
IJ111it. \ \ herl" the l1:n1I i, It ,nf~· tl1e 1: le,·;i11ng- •.:-1·dder 
i ... u~ed t,, lt1;1d d11n1p \\':t~•1u-. and th pritt· cll'Jl<.·11,J ... 
,,n the len;..:th oi the haul. 

l ,, I • 
\/JS.I/I(// l 01/JII\'. 

per 1.·ul1ic y:ir,I. 
I :; 1..· . 

·r1ic'-1..' ar0 , inly :i. ic"· exa111J'l1..•-. nf c-out r:H't pril'c.'-. hut they 
,c-r,·e to :-,li11,v the 1..·cu11n111y 11f tl11::i ,y ... lL'tll ,,f h .. ·tti11~· the \\'01·k 
liy c, ,11tract prn,·idl·d the d1·:1\ri11~ tq 1)f t hi.: c, ,11tr:1ct ~t1H1 

t hL· 111e:1:--ure111e11t of l ht: e.1rtlH,·, ,rk i" ha11,iled hy ~ l'• •111pt'te11t 
n1a11. 



\\"hetlH.•r the ,,,irk j,., let b) rontract or 11•1l .lhc 1\1i11dh·r () 

cuhic yard, ... 1i,·1uld hi..'. 1nt,1 .... nrecl in rvt>r: l·;, .... ,.. •. an,l th ..:--,, .... 1 

t,i the public pl:'r cuhi(· ya1d a--,_·crtai11t•1l. lt j .... lie'.'tl 111 h,1\e 

thi, 1l,,11l' liy a snr,·ey,~r. l•'t,r tlie Lick ,>i thi-... une tliint.! ,, 
Ian . .: L' part oi <1t1r rdad n1, ;11ev j.._ h<..:i n~· "a t t>ll t'\ i:rv , t>,Lr, . . . 
fnr neither tlie 11ulilit· nclr ru,Ld nfti,~~r-- \\t111ld tolerat~. f,ir a 
1111 111lL', 1 t. the i1h.·flil·ie11 t 1neth11,l:-. in tt--l'. if tl11.:) k11t," the.· 
act\lal ccJ,J and \\a,te 11i 111 ,ne, . . 

4. R• • \0 :\T \L l I 1.H 'l'. 

'l"he ruad ciltict'r .... ui li•\\,1 111 their clll,rt, rn 11111,n•\L' the 
r 1ad ,ituati,,n h.i,i.; hc,.•11 t, 11 e~i:-ily intlt11:11ctd tn ht1) ,:1rion-. 
n1:-H.·hinc .... "hich h~,·t~ pr,1,·e11 ,,i littl"' \altH• t11 thl'111. '~1th~·r 
l,ecau,e the 111a,·l1itt1:.:-. ,,1:re 11,H 1ll•,ig111.:d t,, 1neet tlie reqliite 
llh:nt-- nr hc,.:a11,(· t l1l'y \\ l't e n, ,t pr, 11,<."rly lia11dh tl. I 11 111~11y 

place, Lhe r, ,ad ,ituat i, ,n h~1, l11~cun1e :il111, i . t d1..•-;1 1t.:r:1l1' ~nrl :1l-
11111st Ill'\\ 1·t1ad i111plt>n1e1ll" and 111achi11t?, have bl'e11 tli,cardl"il 
tP g·i,·e \\"':l) t<, ,-.pJJll'I liin;.t ju:-t e11011g-l1 ,liA\.•ri:.'11t '" g-1\ <" pro-
111i-.,e ,,f Letter re,11lt, .. \; :1 rl..'---ttlt (Jf tlii!-! pr:1eti1·l' tl11~ ~,,un
tie~ ;H1,l t11\\ 11-.hip, no" h:t,·e :1 ,·11n3iderald1..· in,·,: .. 1n1 11t li1.:d 
np i11 ,:1ri1,n;-; kind- ,1f n,a1:hin1..~ry ~Hhl h_, fnr the larg-e .... t 11,·r 
centa~r:.., nf thi, i, in tht> ... ,;-call(!d rua 1 111:11..--hi11e or ,c-r:iping 

l:;!:rad er. 
Sun1e , ,f thl.' t0,, n .-hip-,, un,1er th~ 1ld -, :-te111. \\ l"'1 \' di-

vi1led int,• a 11n1111i..:r ui sn1alll'r ,\i,...1rict--, l
0 ,tcl1 "f ,,hil-'h 

.,,, nc,\ Olll' of tlie---e gra•ler~ 'l'he 1nan11fr1l.'t11re1., ha,·,· p11--hl'•l 
thl.! .... ;tie c,i tlll·se 111:-n·hinc-- rt~pr<'!-t:nting t licn1 ,l tlH· nlt1n1atl' 
:")11luti1Ht f11r all the r1)ad prol1len1, ,\llicl1 cxi,t. \ -,h11r: it~

,·ic\\ , ,i tli~ \ ari,)u, n,ac-hi11e:-- n ,,\\ in tt:--(• is ~i,' ('ll lo ai,l in 
' 

,elect in•" 111achi11rr\·. :-... .. 
l>J{ ,,. (,,~ ~t•,1111· Seit \1·1.HS. ' l'lie drag ,1r ... Cll()l' :--.c1:q1t•r:-, :tl~, 

t·111111n, ,nl) k111J\\t1 a, ·•,...Jii,,·• ,,r ··,Ju,her-.." 1:,,r t,,." h,,r:-l'.., 
tlie:-t' arl' n1::t1lt~ i11 t\\1• ,ize..,_ \\·hich hc,lrl al,,,ut ~ and 7 ("\1. 

ft. re--pe1:tiv~ly. 'rhe 1:tr~t·r ~izc ,, ill put in the c1ul,ank1111._1 ni. 
in <,rdinar) ll'l' nc)t t11 excet·d f, cu. it. '!'hi li1nit;;; the pn>p\.~r 
t1;,e 11i tl1i ,t·rap1..:r entirt·ly lo side \\i)rk and it "'huul1l 1H:, ti' 

l,e u-...ed \\ hen the e.trth j .... to lie hauled l'\' t•n ,hort di:--t·tnCl'" 
ali Ill;.!. t ht· ,., ,ar l. 

\\'111:EI. ~c1t.\r,i:Hs. ' f hcre al'e thr<:(' ~ize,.. 11f ,vhet:l ,craper-- . 
h11ltli11g- :ql1Jf•lxi111ately CJ, 12 and 1 7 cu. ft. each. '!'Ile -..11,all
est size t he ~' ~- 1 is 111o~t us~~l in l n•., ,1 :1 nd 1111f\lrtunat1·h· 
thi:; is :t size that the C(1untie;; 11r t11\\' ll:-,,htp-.. pn-.itiyel) :-:.h1)1tld 



not btif. lt :.~ 11,)t uncl1111nr.n1 t< ► ;te a ..;nap tl':tn1 n~t:d in 
lnadin~ Lhe~e. ;\either i'i it 1111t·t",111111rJ11 to ''-'C' 1, .. og- hauls 
being n1ade \\ ith the tean1 arri, 1ng :it tht.: d11n1p "-ith an 
c1l1no:;t en11>ty ~craper. ln Jlractil-all: all 1•lart•-; ,\hl're \\heel 
--(rn.per~ shnuld be 11..;ed there \\ il! ht"' a li~lit d1)\\ n hill i,ull 
after lllling-. l'herc i~ a .\'P. 2 1-2 "11.:rapl.'r tl!Jt. can lie handled 
\Yilhottt <l1ftic11lty by an e.'\ptrieni.:L'd holdt.· ... , &.;'d ,,hich rar
ric--.; t\\ice a:i nu1rll per 11):111 a ... the \o. 1 lt i., true that 
the Xn. 1 "heeler ci,..,r, 1;n111e1hi11g 11.·~-. thJt tban the larger 
~iJ:l'S, lntt bet,,·een thl' larger drag '-cr;1pcr ;n'd tl1r ~o. 2 
\\ hel'ler. tht"rt is no place fur the ~1 . 1 :"ill.' C)ne ,ii the 
,g-rc-att':-,t cat1,t.' .... uf \\a..;te uf our r11ad n11,nt_\ !"' the u,;,e of 
~n1all '-rraper:-. 1<1 hanl !(1ng di..:;tant·1·-;,. '\'c1 er 11tr~1ttPr \\nnlrl 
to!er:ite. ftJr a n1n111enl, the n1ethi1tl-.. \"!'J'Y frcq11t.",tly n-;e-d in 
uLtr 10ad \\'Ork, 11(Jr "ottld the pt1lilic, ii They kne,v, he)\\' the 
ro:id n1nncy is lieing- \\ a~tcd. 

'l'he \\ heel s(r;qier can b12 uo;;,c•d ecnn,1tnicall\' in .•d1ort liaui ... 
up tn about 300 feet and i~ nf particular \·:tlt1e in cutting- out 
the :-.icie i1f ditl'he-. \Yher1.· the ro:-irl drain:1~·C' i.; ti, hC' c:irried 
throug·h a k11nl1 or ri:;;e in tl1c g-ro,uul. 

r111( Rt1 \D \I.\CilTN"F. 

'fl1e road nu.1chine al.:;l) con1111(111ly 1:alled the road grader or 
....re\ er~ible ~radcr, is a snitahlc 1nachine for fini'--hing- a road . 

. \fter the cut-; and 11]1..;; 11e\·e.;;sary haYe 1,een 111:ide ;ilong- a 
~tretch 1 ,f road the ~-rade can be fini--hed eff<"cti\i."'I,·, and ecn-. . 
non1ir:-illy \\'ith thi-.. n1achine. It j,;:, h0\\l'\-tT .in exi.:eption,11 
-;tretch of ground that conk! he f"!Tecti, ·el\ built 11110 ;i l111icc.hcrl 
rn:td ln tlie u~e of this 111:1.chine alone, It nften ~cetns. hon c·,·er. 
that the prc,-alent idea of rnad cnn,;trt1ction i., to driYe '711C of 
the'-.e 111achines O\'er a piece of road ct1tti11~ the ,ide ditches 
th1..~ s;,a1ne derth n, er hills and hollo,rs alike, and 111nking the 
.;;·1n1e crnss section for the\\ hnle len,e;th of rna,1 'J'h1s n1cth0d 
of ro;i.d n1aki11g i<l as incnrrCTt as the old "lip ,;;crapc-i- n1ethnd-; 
t111der tbc ol(l IJhor t:i.x .::y"-ten1. 

1·he cn1nn1r.n nay. during the pa,;,r fe,\' year,.,, t)f \\·orkiug
the rnad,; ,, ith one of thc--;e n1achi11e~ ha,; been f()r the t11\YT1-

ship !--11perintendent to hire n1cn and tean1s near the strip of 
rn;1d nn "hich he is to \\ ork. E:ich n1a11 i-., itllo,vC(l to drive 
his v,, n tean1 a n d there is one 1na11 on the gT:-alcr to operate, 
\\ hich 111;:ikes three tn five n1e11 and fnur tea111s necessary f0r 

I 

• 

' 



' 

the nperati1;n of the n1a(hi11e 1'his is 11tlt ecL•n.i111iL~a1 or 
efficient. The lie~t driYin!-( call be done Jiy 1,ne n1an ~killc<l 

'-' . 

in the \\'Ork an•1 the 111achi11e ~houl<l al\\ a:;:; he •lpcratecl by a 
111::1.11 \\' ho is a ~killed r(lad builder. 

]'he trainin~ uf Lhe te:un~ i" a con-.ideral>h: task in it~elf 
·-and "·hen onl..'.'e tean1-.. aI·c -..ecured ,, hich '"ill ,,•nrk ,,·ell tn-

~·et her t he) , !i,Jttld LL used c1.1ntinually. Jf the grader i.; not 
t0 he ,ip<:rated in ~1 ,:, ,nntr,· ,._ hcrc ;1 1·L,11::-idcral,le an11n111t ol 
rnn,l "ill ha,·c- rn Ii(• enco1111tercd 1nulc lt·n111~ 1n,'1k<: 1he bes t 
ani111ai, for thi~ ,,,irk. ln ,,et <Jr 111uddy pl :u~es. lio,,·l',·cr, 
the) arc 1111L ..,, > rlep~ndablc as are hnr~es. 

'fhc acc- 1..1n1p~1 n:·111g cut ~ho\\·~ the 1 ,utfit o f one cnntr~tctu1· 
f, 1r ::-ll1,_'h , , ,-irk . l le ha ::- :111 eig·ht n1t1h: tea111 trai11l', l 1 that 
one 111;tn h=tnil lt' :: tlien1 ,, itli La"e in the 111 11c.t difficult p1.tt·e,. 

1-he fi L"lcl 111 ntility f()r thi" n1achinc is a large cnie \\ here 
there are (, radl"' l\) he l1n1slied or,, here the C1 lt1I1tr\· j;:; rolling :"-t - .... 

e11,111gh :-.«• that h,gh grade.;; are not nteded. liut il ;, ll()l an 
t..'t:111111111ical 111a~hi ne to u.;;e ior z,i 111plc road r11ainte11:111 ce nor 
c1n it lie ti.:-ed econ(1n1ically \\·here dirt h8s to he 11111\·e<l 

len°·th,\ i-.e 1)t the ruad. :--



ce:-s in 111any part~ t1f the ,tate "here dirt n1n-,1 l,c h·111le,I. 
'There are part::-i of the ~late lh;1t a1 c :.t) t!at it i:- 11e,~e..,·<tr) 
tu build ruacl g-rade.:, that ,vater \\ ill 11<,t cc 1\ t>r i11 \\ et t-i1ne::
and and tlie ele,ati11g- gTader ca11 l,e u~ed \\1th 1.•Jn-.iderahle 
suc(Cs~ ii care ;.., t·tkcn. to c,;11.,trttct lilt .,·t,11' Jilt!,,~,, to o CrJ11-

ti11uo11,,· grodc. and 110/ '" di'<'t-i"·,r //1, 111 btirr,,• ,111 outf,,1. 
I 11 a 1nnre rolling di~trict t hc.:-e n1acl1i11l."-. ,·:111 be u.:-ed tl, 

go1Hl ach·antag-e t(1 lna<l du111p \\ag·()11. hut t·xpcrie11cl .... t, 
far ~eern.:- t1, i11dil'ate that it j.., tt:-11ally not a ~•>Od 111\e..,t111ent 

for a tn,, nship tu :--pt'll<l the largt· -.,u111 nece,-,;11·y ti> pnrcha,e. 
,:r tu try to operate ,ine of the111, "·ith an un,kil1t•rl ,..;et 11i 111e11. 

There i::; a larg-e .,un, uf 1no11ey ta:il 11p in ,11l·h a 1n:lc'1i11t.=-. 
\\~hich i:- tt:-e(l only clu,-i11g- :t s1nall , ,,11•t ,lf i""1,·11 _\ t>ilr. . \l,u ir 
requires a trained ere,\ nf 1n~n and Jiqr:-l•'-, ~u1d ~, co1~1plete 
outfit i1,r •·ca1Pping ,111 the j,,1i·· tci pn.", c11t 1••.:-::- <if ti111e. l f 
the n1achince i~ o,,ned 1,y the rn1111ty. '111\\t>,er. it can l,e 
operated , c:ry ,ucce-;,fully in tlii:- "ay pr11Yided :1 , . .-u1npete11t 
1113.n j.., :--ecured ;1s f11ren1an . lt \\·oulrl perllt.1p::- in 1110,t in

~t.ince.:1 he preferable to let the \\ ork tt, a c11!1tr~tCtl/r "" 11ing
snrh an I Htfit. after rel·eiYing- L"nn1peL1ti\ I.:' l,jd .. pt:'r 1't1. ~·d .. 
as l)j.., pn;fit.,_ 1 hen dt>J11."t1d tlirt'ctl: on the r..:,11it, h~ o l,tn111c; 
It 1-; ab~1.lt1teh nece~,ar,· in tilt' 11-,t• ni 1,,,th tht· (Jrdinar,· . . 
rt1 c.r~iblc 111ach111e and the elevatin.!c.!. ~rader that cXJ1Crien1·ecl 
and cun1peteut 111e11 he ],laced in ch:u·g-(.• 1}f the1n and thlt tilt• 
hcr,e,, ,r n•,ules u ... cd he trained f11r thl· ,, ork. 

·rhere are 0111,· a , ·erY 1i1nited 11t1111l ,..:.-r of :--111nt: cru.:-hcr:
n·,\ 11~.t ll\· conntit•s in the ::--tate. 1~hert' i~ nil ,·e-.l::cc,n \\ ll\· ~,,.-h 
a pl:1nt ci,ulcl not l>c rnn -:ucrc'-sf11ll: liy the r11untie:-. hut (;o 
frtr their operation ~een1s t,, lie n11ne1..·e:,;,;1ril_\ 1..'1J,d) . . \ r, •t:1r, 
screen ~hnuld lie l1tted up 111 cn1111ectiti11 \\ ilh the cr11.:-hcr ~ind 
\\ heu the n1atcri~1l i:- to lie u--e-d fnr 1·oad e,iq ... t rncti,; 1 it 
shutt1<l he ...;epa1:1tcd into three ,izP-.. ·rhrec -.izl:'~ c11111111,,11!_, 

" " " ti 1 t . l I I are -2 I -2 . 1 3-4 . 3--+ . 1c :1_;; 1, .1 ,, 1 ,11, ,, 11 a~ t ie :-1:reen-
1ng·'-. 

~t1.11e C"ru-;h111g plant.;; are i..:·11111!..:, t11 l>e :, nt·ce:-,itY in tli~, 
futt·rt:\ i11 111an_, ca..;e, ,, here l1,cal 1naterial is :1,·ail:1hle 1t,r 
~tnlie r11·1tl,. 

• 



' 

6; 

ffhe "t ,rk uf n ,a,\ 1naint1:11a11ce fcir t~arth rua1l 1 largely 
1) 11e ni kl't:ping the dr.iinngc :-y~te111 free frnn1 nh~tructio11~ 
and ,,i pr, ~,·i,ling free outlet fl,r the "ater. ·rhic:. natnrall) 
reier:-- hack t ( 1 the three::,,· ten1:- o f drains ,\'hit::h are nere ... -..ar,· . . 
ft,r a properly con-..tructed earth roa<l. ,·iz .. -.ul,-dra111-., -..irlP 

ditches, and cro\\' ll. 
(a) S11b-drai11s. \\~here tile have lie-en lai,t t,> take the 

g-ronnd ,,att:r the 1)utlet~ ~h11ulcl be c:,refully exa111ined fro111 
ti1ne to ti1ne and an~ nccc-..sary rt"pair, n1nde at once. 1'hi 
,,·ill consist in retno, ing- hrn..,h an,l drift ,,hich frequently 
cullect around t1'e tile utttlet anti in keeping- the ,creen 01 

~ratinc.·. ,vhich -.houh l he placed at thr end of the tile. free 
ir111n uh-. truct ion. \\' here tile outlet~ are intt., a .;trc;1111 nr 
~l()ng-h it n1ay ireqnently l,e nece~sary t11 dig- ;i,,ay a r,,n:-.id
er;d,le an11n1nt of edi1nent ,ll'po-.ited hy the ,pring fl• ods 
to pro,·ide a free <?gre-;-.. f(lr the \\'c1ter. antl iu -;on1e ca,e-:: a 
fe\\ length~ of tile near the 1)penin~ ,nay havt: tn lil' taken 
up a1Hl rl.'.'placcd ,, ith ne\\· nnl' 11r cleaned. 

(b) ~ idc J>iJrht.~. If s ide ditchl•-.. are con ·tru(tccl. a.:. ad
vocated in t he article o n road l'11nst ruction. ,, ith ~11.)ping 
~i,le~. th ere "·i ll ht' le-..~ clan~cr oi toppagc by h>o c n1atcrial 
'"hicli i-.. clrift~d I ,y th1.' ,, ind intn the rnad :111d held b, , er-. . 
tical hank,. \\ eccl ~ and g1·a-..s .:-hc)ttld he cut at the proper 
--eason l,y tlH.> r1,ad ,-,uperintendent ancl if it i~ in an, con-
-..i,ll'ralil e a111, u11t it -.ho uld l,e 1·akccl in pile:- .111cl burned. 
\\.hert· idc dit che5 :u c 1,eginnin•r to "a<-h badly they hr,uld 
be paYed " 1th , 0 1ne kind uf -.tone 01· hrick nr the "ater c·arried 
throu!:!_h t ile for the necessary di!--tan~c. 

(c l ( ·ro,l'11 . ·ro keep a ruacl iron1 hc111g <la1nage(l b~ 
, vat er it i::- ahso)utely necei:.::-3ry to prc::-er, e the cro\\ n. The 
,, hole lcndency o i tltc tratY1c 1>\'er any rr ad i- to ,,ear it"' 
sur face int ,> a .;erir.:- of holl, ,,, .... or rut~. and the itnpact of the 
,vll ct .. ls and the hur,t.• ... · fc<:t grind, the 1nateria\-.. into a du t 
,,·1,ich i~ pickt>d up and t·arried h,· the \\it11l and "ater -;o that 
th l' c1·11 \\ 11 .,f the r11ad. particularly uf an earth roa(l. i~ quH.·k1v 
de, tr11,·ed. . s ,,on a-- thc,e rnt~ forn1 the \\atcr \\ill tan,t 

• in then1 and . oftl'n the ui-face. ancl each a<l<l1ti<.ll1al tean1 or 
\'t~hi<.'lc rleep('n t hen1 con~iderahly, <le:.t ro) ing the ~urface. and 
frcql1entl~ in prolong-eel -..eas< ns of ,,et \\·eather tnaktng the 
earth toad alino. t. nr quite, i1npa!-i able c,cn to light traffic 
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ln~frucl1on5:- ,ir/et e"c" rain drive up 011a ou:1€: ol lh• 1/1.h<XI 
lro<.lt· a,1d bc,c/f Qn /he o/h,1r s,d., ot /acsi once. w,l/i .:ll'Pf ,n po 
$/t/on lo lhrow the ~~rt/, ,,, tl,d center: l?ttle or, the dro-,, 
flov/ <1/ on anq/,; o, -ff"'. • 

•, . 
Groduollj w,den Int' .,/rip dr~g~ed as lne n:Jqa' 1mprore:-.. 
To round up the "tlad f,etle,, plow o "S'1al/ow l~rro..,,• oc,:0$/0n , 

ally ,och 51de <>I lh~ tlrogged .slop, ar,cl war/.. /1,6 /oott2 .:/,r/ lo 
fh, c1>nle,; 
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Tl'he acco1npanyi11g cut, 1:ig-ure l r~l. shcl\\'S the King n,a11 
draL:: \Yhich ha..., been sr> \\ i(lelY ad,·ocatecl in thL' st:1te duri11g-

~ • 

the past year. 1~hi:- tle\·ice i::i sr1 al,s,ilutely .... in1plc anll in1:x-
pen:--i, e that the g;reat l>\?uetits to be <ll"ri,·cd fr111n it::-- n::-e :trt.: 
lost ~i~ht of hy penplc \\·ho. de1nan•l ,t c,)n1plicate,l arr~lll;:!.·e-

1ncnt ,ii gear~ :111,l lever~. There is n11thing partic ularly ne\\ 
in the i<lea ,,·liich hears the n;-une (i i r.lr. I,in~·, ct:, i11 111::111\' 

part, ()f this and uther ..;tate~ far1ners Jia,·e tt :.:-ed qnite ~i111ih1r 
de, ice:-c r, 1 keep e:1rth roa, l~ in cvn, l ition. ::\ r r. l'-ing·. h, ,\, -
e,·er, ha::-. 111arle n1,1re tJf a .... uccess 0i it::- nse t\1:111 any 1

1th1:>r 
n1an and 11:t~ gi, en 1..> thcr pe, ple the l>c:11el1t c>i hi::. experience 
in a nu1nller ,.i \\3Y~. ~irst. thr1..1u[!·h the St~1te I~o:trcl uf 1\gri-. ' ' 

culrurc of l\li~s1Jt1ri, and next. l,y a trip ,\ hich he n1~1dc 
thruttgh fifteen c-1,nntie:- <ll thi~ :-tatt> in a :-pecial 1::tr fnrni ~hed 
hY one uf the lt'::i.1lin12, railruad:::: . 

The the11ry r)i the u~t' 11f the l,int or "~plj_t lttµ:" drag i-
\·ery si111ple. lf 1bc surfa1.:e nf an urdinary ruad is s1noothed 
after each rain thr ruts for111ed are fille(l and the n,·1rl is in 
condition to !-hed the next ,vattr '"hich fall, npnn it. 'fhl.' 
<lrag is hauled at snch an ang-le that a little e~trth i~ n1uvecl 
tO\\'ar,t the center of the road each tin1e, h111hling· up a ~rn,,·n 
by aln1nst in1perceptihle J.egrees. If nur ,,nlinar_,· ::-11il i:- s11h
jectecl tn continnal \\ 1..·tting- and n1ixing it 1s p11ddlecl thereby 
and in this cnnclitirJn Crt11 he 111(Jttlded into .;;hnpt.:" that \\ ill not 
hold ,,·ater. T he san--ie thing is 1n~t ,vith on the rnain tr:-\Yelecl 
country road~ \\ here the \Yater stands in the ruts and h1)1lo,\·~ 
until the surface is thoroughly softened and then the ,\·heel~ 
and hur:-e-:-':.:- hoofs 1nix ancl pacl~ the earth int11 a serie5 , ,f 
cups \,·hic:h \\·ill hi:1ld \Yater until it e,·aporates. l~hi"' i~ par
ticularl\· true nf gu1nbo soil and also of clav. ·l~arth c0n-.. ... - .. 
t;1ining a cousiderab1e percentage of sanll or vegetal,le 1n~t-

ter \\ ill 11,H pnJ<lle In addition to preparitu.:: the rn..id ~urface 
t,, re c-ei, e the next rain, the acti, ,n of the drag· al,n di~trihute, 
thi:- puddled earth 11,·er the r,1a<l in a thin la: er ,,·hi1.·h i-- beaten 
and packe, I by the- traffic into a ,·er:· h:,rd :-urfac~. ·rhe 
g-nn1l,<1 soi)c; ,,·ill hl',1<1 np in this cr•nditic,n under hea,·y traffic 
for cr,nc;iderahlc perio(l c,f tin1e. c\·en \\ ith ,, at1:r ~tan~ling- cin 

each ,idt! ui the tra,elle<l ,Ya,. ... 
'rhc co"t 0f the i1nplc1nent is ,·ery 1n,,. Yaryi11g fr,,111 S .;-5 to 

$2.50 apiece. T{r1,1d ,)ffieer.::. '-hould iurni:::.h a <lr:1g t, 1 a11y 



jO 

farn1tr \\ho \\ill prt"1111i,I.:' tcJ 11-.1! ,,n, on tL c;trctclt •>f rciad. 
'"fhey should also take up the de, ice tv H'.'i~ i11 111:i1utainin~ 
earth road. 

'fhe erc J110111y c,f u~ing thi~ i111pl1~11h·11t i-.. appc1rent 1:1"lr 
1n·din~1ry ,,idtli..; pf r(,a(l ,1ne te,un a11d 1ine dri,·er \\ill go 
o\'er a· C1)11.s1deralily hH1gt'r ::trl.:'tc·h (1f 1« 1;""td th:111 \\"111 iriur 
tean1s and t\\•1 nH.:n \\Ith a ruad n1:1chi11c ~,hen tltt> ,,hj~('t i:, 
onlv to ,1no11th the ft>ads. ·r1n-- ilt'\'i t· t~ i1- .. Ji,)\\ II in tlic nt:--
co111pnnying· cut a, cnn::tt 11ctctl of till' t,,!l, pi~~e, .,f a ~plit 
l1_,g, nr nf t\\o plank-... {a.-..tl'nt·d t l1gt•tlier ,,itli l,1-r1ct•.., ,tli,1:11 30 
inc he:; apart. and httc<l \\·1th :1 chain l1 •11!! eI1011~lt t.iJ Ii, ,:d the 
dr>nble-trec, al,1,ut .!. ft:et frn1n t lie rlra" and .irrang-ed ,~, 1h;1t 

the a11g·le ~it "luch the drag· i~ l1,1ttl1.~r1 c~111 he ,1,lju,ted. F'i,r 
t1rdinar) u~e th1, \,·ill l,e ali1H1t ·-LS • ur ,pi.1rreri11g- td the axi~ ,)f 
the n1a,l. 

'rlie titllt' {(I 11:::l' tlie drag i~ nit(."1 C,l(li \\ l'.t peri11d \\"hl'll t '11.· 
rn~ul i, ht'~11111111g; to dry. l i thc..-11.: ,tre llHtll)" 1·ut, and hnllu,,-: 
to fill it \\1111lrl he better to n~ 1."" it>nr h{lr,e .. 311d ~•) 11,·er tile 
n J:trl \\heu ,t j.,_ 11llite ,,et hut after it lid, !,(•1.•n ,h:t,,."cd a fe,\ .... ;-,. 

1 i111e:-, t ht' surf:-tct' \\-ill dry 111o r~ e, 01!1_, :u1cl the tin e ti, u:::-c tht' 
,ha:..: the.11 ,, ill lil'. "hen t11c: 111atcrial i-.. dr, 1.:111,u 11·!i t1.) \\·1,rk . . .... 
;n\'ay irn111 t Ile f n 111t CJi r he 111acliine e:1~ i1y. "fht• dri ,•er ~li, .tld 
,:1h,.ay~ rid1.· 1q1 the dr:1g :ind ~fter u,1n~ it ,t fe,, tint~~ he \\ill 

• 



learn ho\\ to atlju~t hi:; pn~itiun ::-., a:-- t,, nH,vc nH,re ur le::-:
dirt at \Ytll. 1'he u .... e of this in1ph:111<:nt 1::. ~trn11gl) 11rgcd hy 
the Cnrn111i~sinn ;,-.. it ha~ pr< ,ven entirely .... ncce:- .... ful in pr:tc
t iL·al u:::c in n1anY ,c(tion, tJf the :,t;tte. Fi~tt.1re, ~11 ..... 11.1) 

11-IH{ \,,,:, ,. R,, ~ P , , s \C' ,;., 11.:"' n 
\'lf'W t d,:en :\[1<1<.h •'-l, t•H•-· 

:-t"il, 1-4) \\L'ft• 1ake11 in ~ai..: l'nunt\' t,, "'h1
1\\ a 

t hL"' dr:tl2, h;\• 1 1 n.'1?11 t1,ed in t·o1np.1r1,0n \\1th 

r<l:.!d , 111 ,, l11ch 
.Ill u11dr~t•TP1>rl .......... 

rn·td . 
1:1~t,rt> ~"- ( 151 i:' :i \"it.:\\' ,1f th· l, ,\: ':\. \\' , ;11nd l{,,;,d, 

~J,l>Cial car tali:,~n ;,t r~~1gl,, (;fl)\'t'. 

l;nr :i L·t:rtain p1..•r cent. ,ii , ,ur puh1i1..· higl' ' l~ ,, ,, hich ,, ill " 
include the 111;1111 tra, clled riJ;tds. it is the L:1>11ch1~1<1ll •)i tlie 1 

(', -.111 111i,--111n that --<in1~ suriacing 11·,H~rial :-111·ll ;1~ ~rav~l or 
! re ,kL'l1 ,tulle\\ ill h:l\ e tu he u~erl ,1nd thl.?re i, t1(1 re•1,1111 "hv i 

c, ,uutil.."-. ~'11,,ul,l n,,t l1cgi11 tlii-- CtJt1::;trncti1111 nu"· '" tht· full 
extent p,-,~::-il,ly 1,y .:.etti11~ a:--iile ior it ~~ 111aterial percentage 

1 i the J)re~ent r1Ja1l fnnds. 
;1. J!atcriol. (~ra,·cl i~ <tt1itc 1i1iera1l, di-:trilittte1l in 111:1ny 

p;1rt:- r;f the 1 (~\\,tll drift ,hel't and along; the tern1i11al 1,orcll·r~ 

-



of the \\'j con in drift area. It i also found qurte di dls-
tributed along the treams of these area and also alonw ~ 
of the strean1s that flo\\ through the Kan an drift area. 

Bank gravel u ually contain a rertain amount of clay 
" ·hich makes a good binding n1aterial, 1f it i not pttsent in 
too large quantitie , and is \\ ell distributed through th~ ma
terial. The river or \\ ash grave) do not al\, a) contain a 
sufficient quantit) of the binder to pack \\ hen J">laced on the 
roads nd they n1ust either ha,·e a certain amount artificially 
mixed \\'1th them, or they ,, ill 110t be thorough I) cornpacted 
until a certain an110unt of soil i carried on to them by the 
traffic. The material should b~ a~ careful!} ~lel·ttd as po -
iblr and in hauling a n1an hould he kept con tantly at the 

pit to . ee that a unifom1 material i ecured and that large 
tones are pitched out and that and porket , or other unsuit

able material are carefuJJJ a,·oided. 
Figure No. (16) ho,\ a gra,•el pit near Coon Rapid The 

gra,·eJ here contain a con iderable percentage of tone too 
large to be used on the road. Thrsc may be seen in the 
foreground . 

The co t of the n1aterial i 10 the neighborhood of -. .30 to 

-
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Fa! 11)-(,K\\t:I I'll :il\l( ( 11,x l{\J'II•:., l1,1•.· 
Xote pilt1 of lar:.r.,. ,-tone<t di.,<'ardl'd fro,1n ,o,er;,vl' 

S.35 per culiic yard dehrered on tl1e ruad. ii the haul i'- nl)t 
tc)o great and at th1::; rate. aitcr n1:1.d::; ha,·c hee-n gratlt"d t( 1 

the proper cross '-ection. g-ravelling- can he done for al .. n,t 
$300 a n1ile. In other ::;ectiuns \\here 111aterial 1::- 1111t aYailahlt.: 
it can lie 5.hipped liy rail for con-si(leral1le di"i-tancc-.. :11111 u".ied 
on the road ,,·ithuut 111:tking the cost run tno high. pn)vldtn.~ 
fa\ 1>ralJ1e freight rates. can he secured. 

li. l'lac111,~ Ilic :\[afL•ri11'. There i-. :--on1c rlitTerecre. ,( upin
ion an<l practice a~ to the pn1per \\·;:iy of plaL·1ng· the ,natcri:tl 
on the rrJad. _\ Cfq.;_~ section of a g-ravel r1i:1d i~ g1,·c11 in the 
acc<Jn'lpan:\ing l~igure :\'o. t17) ,rh1cl1 is rect1n1tnrnrled by 
the Co1nn1i~-.ic111. This cru~s section can lie <.,et'urc<l, :i.ir~r the 
earth 1-. grarled a':i --.hu\\ 11, hy placing- one l,>ail of the n1;i_1erial 
tr1 earh nine iet::t. or spreading- "ith a grrtder to .t ,, irlt11 , ,f 
aJ,. ·,ut 10 feet. n1aking the 011t:-;ide edge al)Olll .2 inclle::, 111 
thu:knec.-._ .\ftt·r this layer is packed by th<.: tr ... d"fi.L· ;1 ~el:on<l 
l;i-\'cr _-.hould ht aflJed 1n the ~an1e n1<1nntr ;1'- the fir-,t. It ha-.. 
heen ~ho\Yll hY re~ult-. that this n1e-thod ,,ill l.:(i,-e exce!lf'nt 
result-.. although snn1e cuunues practice put tin_~ on 1,,1, lu:1tl-. 
to each ninl' fct:t at the -=~u11c tin1e. dun1ping ()!le 011 tnp of the
other, \\h1leotherlncalities tlutnp t\rr1 l0ad:a; :-idt: liy :--ide. 

1
rhe 

graYel that has cnn~i<lerable binding 1naterial in it. so , hat it 
pack-, e:.i.~ily. can he :,,prrad mort' than one th::it ct,nrain"' little 
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oi thi~ hinder. \\.ith the tir,1 ... ,i tli1:--1." tilt· tratt1c- cnn1p,1ct ... 
it hei,,r1:: ther~ j ... an., c, 11,1der,il,!1.~ \\'~t:-te, \\ bile ii a ~r:l, \'I ,ith 
little l1i111lini: 1n:1teri:tl in it i, dun1p1:d nn the ruad and .:-1nea•l. 
it "a,te:! t•• till" ~ide .... undt1r th(' ,11.·ti111 nf th, tr,1ft1c .. \!,u11t 
15 p~r c~nt. 1,f hindi11g- 111at1?rial ,._1•111~ t(1 l,e th<· proper 

a111nunl t,1 1t..:\". 

(~ 1·a, el, can he ... l'11t t" th rn·1d n1aterial · i.il1c.,rat,1r, 01 tlle • 

lo\, a Ili~h\\a, 1..·{Hllllll:-:-.i1111. \n1e~. I, ,,a. ,,h,:rl.· th<.•, \\111 he .. . 
tc::-ted irte-thc l;i11di11~ tn:,t ·ric.d .... dct1..:rr1nned a11d act, 1cc 

• 
~tYl.'11 

Bei,11 e att\:ltiJ ttni thi: \', n,11•11,·u, 11 uf ,l g-ra\ l'l ro~u\ ,ar(:ful 
atte11 t1<,n 1nu ... t 1,e ~1,1·11 t,, tlh: 1i1·•1prr ·~r.•dr.: an•l (l1a1na:-,( a 
thi:--1: are l;•'-c11tia1. ·rhl' n111re 1111>nt:y n1, -te,I in the -.,,rface 

--

J• g. l•-Hll'\I• IMtll >1'11'1 \ J\H-'ll-.;1,11 
1 h1•: ,tr• l h has l,,en J;r:t,dled .,,,,1:,1tl um.- hnl ~rn v,;l hn" dl 1!pp1:tllt«'d <ti ht m.-, 

n1utt~ri~tl th~ lJettt'r :-ll11tild ht> tlH .. --nli-~rnde. 
-h""" ,1 c11t1t1lr r,.:111 in C,11-r11ll C1>L1t1t, . . 
g·ra\·t>ll('fl ;:l'\1•ral ti111e::- hut ea(h ti111L" 1l ha" di-.appearc•,l t)\\-

in~ t,, in1pl•rit:\·t d1:1ina~c. 'I.ht' g-ra\ el ru;11l::- are, l.'1')' 1.•ftil·ie11t 
durin~ all tlil.' ye:,r ii kept i11 ... hapi.: 1,y c,lnti11t1nu!' 111:1i1111.:n

ance -.nC"h a, the ::-u1,,, ,th111~ ui the r11·1d:-. \\ lllt th1• l,ing ,lr~H.!.' 
tJr sin1ilar in1ple11H:nt and liy thl' addiL11111 ni 1,e._, n1a1,,..ri;d 
\\ hc:11 till' r,),1d .. ,, l.'ar..., 0111 •• in places. 



' • 

F'ig·ure ( It)l i~ ui a ,,·ell c1)nst1 uctc-d gr:l\·el n.>ad 111 (:reenc 
Cut111ly ~nd J;'igure (:20) shn\,·::- e1f~ct of 111aintena11ce ,, itll 
J-.:.in°· I>ra.-,·. 

~ ~ 
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Tht.>re is nn rea~nn ,YhY the cnnslrnction of rnacadan1 or 
1,rt,ken ~tr,ne rt.ia<l::, shnuld nnt l,eQin at once in n1an,· rr11111~ '--' • I 

ties. Thi:- does nr,t 111c,111 the 1ndi-..l':rin1111,Lte nr haph:tzar<l 1 

" ·;i.y nf building- a stretch here- and there that ha::- charactt>rizerl 
~,-1 rnuch of thi::, ,,1irk . H.athcr it n1ea11s a carl.'ful. .;;,·::,t<:'n1atir 
:-eltction 01 the rr,·t11s tu he in1pr..-,\·e,L ,rhicli ,\·ill lie those 
radiatin~ ,n1t frun' the bn:-iness center:: and ,, hich h=-1,·t.: the 
111(,st traft1c ,)Yer rl1e1n. T~y linilding- .._hnrt ,tr?trht•, cal~h 
ye~1r only :i --ht·, rt ~1 111<:: ,,·n11l<l elap::,e hef,,rc a c1,ttnt_\' e,ntld 
haYe a ~yste1n , ,f 111ain tra, ell eel rn:ids th~t cnn1<1 he used at 
all tin1e:- , ,f the ~ ear. Expert a1l\'ice can lie ohtained free 
iron1 the I,n,a lligli\\'ctY Cc,n1111i::-,i,1u. in p1:1nning ~u1,l c,in-

t-tructing· ..;uch r,,~Hls. 
a. 'fhl' Jf 11t1·ri<11. .\ C'1ll~idl'r,dile part ri f tl1c castl!rn part 

nf the ~tate 1:-. underlain h:, li1nest• )ne \Yhich , ,utcrnp..; at the 
~nriacc i11 n1,:1ny place~. "\I:1ny ,,f the stt1ne cru,hing plant:; 
already ()pe1-atinµ;. ;1 partial li--t 1,f \,·hich j::; included in thic 
n1a11n::tl. ;..fuch nt tht' li111est11ne i3 so111e,, h ;1t t1 1n :-.1_

1it 10 he 
n~efl as 1 ()a(l 111att:rial ,tnd Jll<)"t , ,f it. al,,, . .:::hnuld ne,·cr he 
n--e<l it ha::- licen thoroug·hly dried tir harrlened. Thi:-- is true 
,)f the :-tone" hich c,-1n1t's fn1111 the ~tatc quarries at 1\11a1110.:;1. 

~IaLerials se11t to tbc ro;1,l 1:1~terial lah11ratt1r\" nf the In\\',l 
!:-Iigh\\•::ty Cn1111ni:--:-.i1111 . • \1ne-... lu,,·a. ,,·ill lie tc,t,:tl frcl? and 

act\'ice rce;ardinµ: their 11:::e. given. 
' fhe cn~t uf this -;tnne fron1 ~tnnc- cr11--her pl·1nt::: in cnn--id

eralilc qu~ntities ~h,,ulil n(,t lie ,-i ,·,,r ~-~o t,1 $.(,u pt'r >·ard ni 
::!,25u lb-... L \._I . h. tlie qt1arr_v. rrhe price 11f cru~herl -..tulle lS 

:;h,nri11g a 111:trl ... e1l ,lecrea:-.c i11 .::;f)tne (Jf the contract::-. recently 
let. '[here i::i no rea511n, a-, ha:-- been ,tate(l l,efure. \Yhy a 
crintlt) ..,hnuld nut <>lJerate a ,tn'.1e cru-..hcr ccun,11nical1y and 
"ell. \ \ hen the atten1 pt 1s 1nadc. h, 1\\ e, t:r, ,nuch c:11·c ,ho~1hl 
be t:-tke11 111 sele1..·t iug- a ron1pt!tent tnan a~ fnrcn1.i11 in ch~1rge. 

[:;'i '..!ure ~"- ( 21) is nf a 111ac;1dan1 rPatl and earth r.-1:1<1 near 
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'fhi !-- \\ 1 1rk deal~ ,,ith a field nu\\ jnst develuping· in I,1\,·:-t . 
In t ,,·u o r tl1ree easte1,1 ~tate.-; "·here the ··:--tate ai(.r· plan has 
heen aclnpte1l, a nrl \Yhere all pern1anent in1pro, e111ent 1 ,f the 
hig-h\Y.'.l) .... i:-- under ... tate super,·isiun, re1nfqrced c1,ncrcte 1s fa--t 
~uperseding all ()ther n1aterial for cul,ert:,; and bridge--. 1-lcrc. 
,, e have had a long- and d1-..astruus expt>t;ence \\'itli , :1r111t1-. 
1naterials. ancl a.:; : et have no fixed polic:. ~flle hridg-e tax 
until last year "·as lin1itc<l to three 1ni1l:; and could he in
creal-etl only by a vntc of the people. .\ fe,Y cnuntic ... in
crease<l their le,v an a<1cliti1H1al n1ill in this \Ya\. '.:\lore coun-. . 
tie~. ho,ve,·er. neg·lecting to do this ha,l liccon1e so badly 
indehte(l that the last (~ener;1l .-\s ... en1hly ( 'l'•he 30th) tn relieve 
this Lundition passecl an act rai.:;ing the 1n,rxin1un1 lc,·y tu four 
n1ill::.. "\ nnn1hcr of c-()unties have alread: taken advantage 
of thi:- act and nu\\· ha\·e the 1naxinlun1 Je,·v. 

In aclditi1111 tu the liritlg-e fuu(t proper. a:,; ha~ heen hnJught 
(lllt ];efore. a cunsicler:1\1le part of the une-1nfill i.:: clt.:y,itcd to 
bridg-e and cul\ ert conslrnction and n1aintenanre. The :1ctna

1 

~un1:, thus i11vol\·ecl are \'ery I·uge. ancl the lus-~ to the ~tat<.> 
each ~-ear h~ poor ad1ninistratinn c,f the~.e fund:- i:-- a heavy 
drain. Lt j.., very in1pnrtant that (lHtntie~ :11111 to,, nships 
ad11pt n1ore pern1anent forn1s pf Cl)Tl~truction £1 ,r s11ch ~t rllL'-

ture,;,. 
1. J>H r::-;1~:'\'1 ST ,-r, s It i:; per hap~ un 11cce::--,ary t< 1 n1en-

tion rll::i.t the l',,n,litic:n::- \\ hich ba,·e to he n1et . in 1ntrodncing 
thi., j0 rt11 generally n\·er the :-late. tlue tn 11t1r present politic-al 
urga11i1.1t11 11. pre~cnt a n~ore or le~;:; difficult pn i1,1e1n. r n 
111(1:--t ui die c1111ntic:-- t11\\·n--hips required ttt l>ttild and 1naintain 
all ::-niall hridg·e~ and cul\·ert~ np to 10 feet ~pan. 1:,)r each 
tCt\\'n:-.hip there are n.:.11ally three trnstCe'-. and i11 CJlJ c,.u11ties. 
a,·er;.1gi11g 1(, t1)\\ n.:.hip~ each. there are ,,,·er 4,e;no 111e11 \\'h1,1n 

it i~ 11cce:--.--.ary to co11,·ince that a type 11f c, 111::-tructiun radi
cal1v different frnrn the nne \Yhich the\· art' cnn1111qnlv u-.ing 
i::-- b·c:tler ancl 111ore t:c111H>l1Hl'a\. ';,\f nst ·of thr~e n1cn a1:e pra~
tical 111en. \\ hn are n1aking a sttcc-e~,;; , 1f their hnsine::--. an,l 



:n·c 11111rl' tlf le:--5 prc11ni11c11t 111 their lnrality. ~l'l-..l 11i the111 
tnn. it 1:::- (IJ1ly fair t1) c;tatc. :-trc' :111xi(1u~ to .:-,pend the t11l111ey 

ent ru--t<.:d tn t lie1n i11 tl1e hc:-t \\·ay· pu,c:;::-iiilc. \ \7 ith the,(' l.'.1 •11-
1 lit il':1, 111 111·ind it l1erun1e.., tH.:ce-..--ar\' to a1h:111re :-,111.:h f,,rrn.s 
nf con.:--trur1iun a~ \\·ill :1ppe;d tu tlit',e tncn fro 111 cl hu:-i11e·s 
--t:1ndp< int. 



l. I >H ESI: "-T FoH ,1~ uF l\ •~--'TRCL'TH;:--. ExptriL·nce \\'1th 
tl1e differe11t 1nateria:~ \\·hich :1re no,,· c,)n1n1unl," used for 
cuh·ert~ ha~ lieen co::-th·. 'f1le and se\\ er L't1l\'trt~ as onlin
arily 11:,ed are nut ~ati~factor:,. ,rhich is alSl) true oi cast and 
sh~et ir\111, except \\ here thc.;,c n1aterials have heen used \\'ith 
so much concrete that it n11~·ht ha,·e be-en 1111)1 e Cl'c,non1ical 

' 
fc,r the entire cc,11strnction. \\.1th ,·itrifieci pipe conSi(lerahle 
difficulty i::: experif•nced, <lue to their ireezing: fnll of ,,·ater 
:ind hur,ting· during cold ,reather, (}f dnc tn their brt.>aking in 
n1ucld,· ,,·eather. " ·hen tbe \\·heels cnt throu~h to then, . 'fl1e . -
ca~t iron culverts "ill qrdinarilv c<,st 1nnre than concrete 
rnlvert;;; of the san1e l.'."apacity ,vhen each is properl_\· proYi<le<l 
\\'1th ,,ing- \\·alls and apr,.,n~. Lnn1hcr i..; l ► ec,ln1ing higher 
prire<.l each year :-ind the quality i~ deteriorating. 'fhree
inch planks nf hc111lock and pine ,Yhich hfl,·c been ];"J.rgely 
n:::erl in culvert ('vnstruction ,yjl} cost in the nejghhorhnod 
of $2-J .OO to $30.00 per Z\l .. ,, hilc oak is 11(1 \\' qnote-d at al-
11111.st prnhiliiti,·e figure::; . At such pri<.:"e~ a t\\'1)-plank l·ttlvert .:-
c01111l 11, t be l1uilt for 1eEs than S15.00. 1Taking- tht• a,·erage 
liie o f surh c1.111-.:trt1l·tio11 a.:, five years, it,, rHtld lie tnuch 111ore 

'->ccr:'ntnic:il tl• put 5r,3.oo into :1 concrete struct11re. ·rhese 
11gures 111..u~ t lie cunsiderecl as only ruughly approxi111ate, 
hut iilustr,\te the princip!e \Yhich is i11y,11\·ed. \\"here- the 
ltH11l-er c~th~rt 1,1p, and bridge flnnrs are e>q,o-.ed ti, the 

" 

\ 



t ravel on t he n1ain ruad~. the \\ear 1-. \"Cf\' fa-;1. Jn :-un1e 
places oak n·ill last only three or iuur ) eJr:.,;. ·Figure ~o. 
(22) silo\\·:_,; a typical \\OOde11 clll\'ert nf !o,,a. 

J. CnKCRF.1'£ CL L\ F.RTS. a. 7·_\'fc. 'f1) u1eet the- con-

cliti(J!lS i1nposed. a hux culYert ha, hetn "elected lr_\ the 
l-l igh,Y:ly Cnnnni.:.sion a~ the type 1110:-.t ~11nplc an<l eco11-

on1ical in desiin. '[hi:-- f1Jr1n of con:-.tructH,n i,... also cot11-
n1onl_r kn0,,·11 a5 the tlat-t('P vr -;Jal, <'uh·ert. 1::a<'h -;ide and 
al~o tlie top aud botto111 act, a-. a hean1 and the stre::.::ies in1,
posed ,nay he ea ..... ily ~tnd quite accurately tig-ured. In fa,or 
of this forn, oi con ..... trt1ct1nn. there j ... 11{) thrn-;t tending- to 
force the ,,all:-- out\\a1d a..:. i-. true nith arch cul,ert.:,. 1n 
,nan,· p,lace~ the lin1itcJ head ro,)111 in \\ hicli the-:e cuJyert-i 
are to be constructed 111ake:- it i111pu..:.-.ihle t.u put in the arcl. 
tnp. Figure \'o. (23) is one of the te-;t l':lll\"erts nf the fo\\:i 
I l igh\Yay l'on1111issio11. 

,h. [Jcs1g11. 1·1ie di111e11..:.1011.., uf tht.• cuh ei-t ~hon!d he 
Jlfl)portil 1ned t11 the !oiid::- tht'.\ are t, L-arr: and in urder !() 

d11 thi!- a u11ifo r r11 practice -:111111ld lie foll1H\ ed. . \ nun1her L•f 
fc-.rn1u 1~1~ fur u-.t." in retninrced C{•llcrete CL)n-.truction h·t,·e 
hrcn ;id\(>C~1ted ln different rnen hut a nt1n1her of these iu
' < 1' e certn.111 1,ropert1t~ \\ hiL·h are cun1111011 only tn the rc
infnrcc111ent for \yh1ch they :ire fnrn1t1lated. , \ :-.in1ple ,tr ti_g·ht
line f,.rn111la ha:-:. Leen prnpl ~ed 11.\ :\fr. 1·hel1. l ... ('onclrun of 

1 

' 

• 



Chica~c, ha-.cd un 
<_ 

the tc-.t, ,vhich ha\·t"' been 111adl' \\1th r\~,n
·rlJi..; forn1ula has hel..'ll Ill >dilie1l I>\ the forced <.·oncrete. . 

l'onnnissinn an<l n~ed in de-..i~nin~· tl1c ~tandard cnncrcte 
culvert-.. .\ 1liag-ra1n ha~ l,cen pl1Jtted frv111 the f1Jrn1ula. 
and furni ·he-., a ,·er~ si111ple 111cthod of Jin.ting· the rcq11ired 
di1ne11-:.ion~. l lo,ve,·c r. ralht-:>r than in-.crt the thcnrv ,)i the 
f1)rtnnla 1lr till?' diagra 111 hert. ,,·hich \vnnld lie t)f <.l1>ul1tful 
,·alue in thi::- \·unnel'tinn, a table has lieen 111:11li: l1l 1 , fr, 1111 
\\·hicli nla\· r1?a1tilv l,c taken the :-ize:-- and reiuf,)r1·en11,.:nt . . 
ne(e:,:,ary for cnn--tructing· tnh·ert:- 11p t!I ,, 12 i,11,1 c-le:,r 
-.pan 1t 111ay al~o ln: ,tated that the:.e cul,·ert.:-, arc de-.igne<I 
to ca1-ry a 1 3 t:,11 r1 1:td re tiler ~1nd a dead 1uad qf i'icx.1 pn1111d, 
per linc;d fn1,t. ,, ith a ~aiety f~1.:tor -4 . 'l'hc~e J,1ad~ arc . ufti
ciently hea\ y fr11· any c~1-.l'S that \\ ill cn111e lip i11 ge11e1 :ti 
practice. and it i~ 1loul,tful if a11y nc'"·n:-illll \\ ill arise iur 
,, hich thtY :-hnt1ld he n1a1le heav1cr. 

T . \ 1 \ L E .-, . I) I :·ii E ~ S 1 • l , ~ < 1 l- R E I ~ r l ► R C E 1 ) C ()NC £< E ·r E 
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1'ahle Xo. 15) gi\'C!- rhe tliirk11es, and ,teel rei11f11rce111\'.'11t 
neccs.;.ary for the top ,Jal, up t() a clear ;:pan , ,f l 2 ft•et. l'alile 
~o. (6) gi\ e~ the Lhi1.-k11<."'s, and rt•infr,rc-ing· 11~c{ .. ,~ary for the 
!'-ides 11p to a hl'ig-ht of 8 fl'ct. and tJhle N'u. , 11 gi, es the 
thi1.·kne~:- and 1.,tetl necl'"~ary ior the l,otto11n a, ,liu,, 11 in the 
acco1npa11ying figure. ·rhc lia,,,: \,·ill l,f• t\\() ir-ct "ide and uf 
the given thickness. a11d ,vl1ere nere~,,ctr) ti, pre\ 1.:lll \\ :t:-.liing
the t\\' 11 silte fuundatinns ,hunld he 1.'011111.·ct~d I,) .t 4 1"Jr _; inch 
concrete tl,)or. In this 11111 ,r eith<?r liar.-. ,;r ,rirt.: ( plain C\f 

liarh; may l,c: u,ed a" rcini1Jrcen11..:nt. \II 1_,•11rner, in the 
c1,ncretc cnlvertr; "l,oul,l he rcinidri.:1"d \,ith -.reel 1,, pre,'t'nt 
cracking. 

,4 . ·ru1: ·ru,:uRY 01: l{1•:1xl'1 1 R('1:1, l'• 1x1 ·i-:F11~ l'• 1',S'l l{t',1'1U~. 

Slab or hea111 t:u11::.tructinn i~ h,1std , 1u lhc thL"<>fV that Cc)ll

crete by the adrlitinn qf a certain ~11111 •t111t ,ii --tt~el, • li-.tr1liute<l 
thn1ug:h it. can he n1a<le as strung i11 tcn~i1.u1 Jo:- it 1.:-- 111 c.-1n1-
pre.:--.:_ion. \\'he11cYcr a he~un i, lt1aded unc .;;iclc i, pla(ed in 
ten-.i1,n and the other side in c,,Jnpre~~i1111 \\'hile t·nucrete 
1-:. Yery :-tn ,ng- \\ hen expo:-ed c \nly to c, 1111pr1. -:,.:--i, e :--trt.':-;~e-: it is 
\\ enk \,·hen plat:e(l in l ensiun an, 1 t lie .:--tl'l'l ,~ nel·e,sary t ◄, take 
thi~ -.tr(>:--~. The- reinfurced concrete ("1"l11:--trnctin11. a, it is 
t·alled. 1, n1ore econc,n1iical. being· nn11.·h :-tr11n~t·r rhau is 
plain cnnc-rete. and 1n:1ny for1n~ of ~truct11res arc 111ade pos
:--ihle hy the JJec11liar propert ie..; \\"hi1.:h t h1.' additinn of ,teel 
g-1, l'.., t•> concrete. l;nr the-;e re.1~1111:::: thi, iunn of c,1nstrt1c
t1u11 ha, lieen adnpted h) tlii: l't,1nn1is-.i<Jn inr cuh·erts and 
1,rid~e-.. ·rn gl't the bc'.'>t results particular atte11tin11 :;hr,11ld 
lie g-i\en tn the ~elel'."tl•Jn nf the ,n,nerial ~ ,\ l1ich arc t•> he 
u..;ed. 

5. \fA'l'l:Rr \L::-. 'f'lie 1naterial" ncre::--.a1-y f.ir lhi:, kind of 
c• ,11-..tructiun are a~ fnll, ,\,·::-: 

:l. I'ort/,111d c-t'l/lCllf. H)ortland t'l'lllellt l~ 1nannfc1ctllred 
l>y 111<..·clla11ically n1ixi11g- ahont 20 1,1 .23 1,er '"'{'11t. ,)f alun1ni:1 
\Yith about 1 _:; to Ko Jh.:r cent. c)i carl,.Jnat0 , ,i lin1e. Fnr 
1111"1:--t ni rhe c1.?111ent "h1ch is 111anufact11recl a -.oft: lin1c-..tone is 
u:,ed t() f l1rni"h the carlinnate nf li111e and cla)' , ,r .:--h,dt.' j!) 

n-..ed tn -.uppl~ the ~tlt1111ina. rn additinn t1) thl',e '"·,111:-titu
ent" there is ordinarily pre:ient =-<>tile ::-ili...-a, 111agne:-i:1 and 
11ther 1111puritic::- "hich ;::ire fo11nd in thl' cla.v ,,r li111e,tn11c . It 
j-; tli11nn1ghly clried. finely t~;round, .u1d tli,; ruughl~ ,nixed 
in the proper prcipurti,1ns and then burned in a kiln until it i!' 
calcined. The (linker thu, forn1cd is then ~rnnn<l into a 

~ 
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, ·ery fine po\, d er and the product packeJ i11 hags or harrels. 
It is essential in the 111anufacture of cen1e-nt to haYe the 1na
teria l~ correct ly pro port\011ed, thoroughly 111i-.;c-d and hurnetl 
to the prnper Jegree. lt is also necessary that the ce111tnt 
be fine ly g-ro und . lf any oi thes:;e points are disreg-arded the 
product obtained \Yill be inferior in quality. ·rhe cost of the 
best b rands o f P o rtland cen1ent has Jecrease<l 1luring the pa..,t 
fe,v years to such a deg ree that it is 110\r 1.1-nly good cconon1:,· 
to buy the besl. ·rhere are, ho,vever. so n1~tny factors en
tering intP t he rrresent methods of the 1nanutacture and ~ale 
of even the Lest brands that it i.., a g-ood P''liey that it should 
be c-onsi dc1-ed necessary by anyone \\ ho is to n-;e a cuu.;;ider
able q uantitv t() haYe each carloa.d te-ste1.l in -;(11ne ~tandarll 
laboratory. !n thi s counection it n1ay he ~1ifl thal the ('otn· 
n1i~._1011 h as acL~e .. .:; to the testing h1.burat( ►r)· iii the- Et1gin
eer111 g- J~xp('rin1cnt Stati,:n1 \\ here the,e te~ts can he 111<.ule. 

b. ~·and. .\ g-111)<l ~rrade of ,anrl i~ al'!>o ne-ce'.:-.-;·1.ry fqr 
p repari ng- ct>n1ent ,n urtar. 1·1ie ordi11:1ry -.pec11lcation:- fo-r 
sand say tha t it shnuld lie cnarse, .. harp and Lle3n. The finer 
the gra ins ol s:ind the 1nore ccrnent i~ ncce,sar: tn1• th0r
on~hly ,.:oat their :-urf.1c.e. The angular or s.harp :sand dffer.., 
a l)etter ~nrface than the rounded g;rain,. It j .. ,·er: 11~ce-;
sarv th at the -;a1vl shJll J;e clran to the extent 1,f ht:ing irt'e 



in,111 111nnu~. l,,an1 1)r ,Ieca,eil n1atcr1al ln r"a,e sand i-. to 
• 

he used "·hich i 1111x:cd ,, 1th tlie .. c in1purit1c,. it hould he 
th11rot1t!hly :\\"3 .. ht'•I. ·r1ii ~an be (l,;nt> h) t·, n crul"t1ng a 
l11ng tr11ug-h \\ ft?1 ,utfitient ,h1111 lo g,,e the \\'3ter a g-11<.><I 
vela ·ity. '. \ h11x ,·an l,e :nTa11gl d at th<' fnot of the cl1ute 
\\·ith :1 ... Jjdl' rl,><tr in tilt: hc,tt,Jtll. a ... 1re.Ln1 of \\ater i then 
tnrnt·d Jntn the trnugli and tl1e .... a11cl .-..hu\ el ,l in a fa t a. it 
au l1c c:1rriecl :1\,a,. \\"hrn th~ l1r,x :tt the li11tt, n1 i full 
~h~ ~Jide du11r 1no1_,. 1,e npened '1nd the Llc .. 111 sand ... 110, elect 
frnJ11 l 1encath. ·r1ie opcrati,1n , ... 1htt-. co :1t2n11ot1~. 'l'he fine 
,rind and i111p1t1 itie::- are f"n1 rit·d :t\\ a, o-.. tr the ~i,lc of the 

• 
I I x 1 J, th t' \\ at <..'1. . 

c. < ;ra:·i"!. If gr.r ,·el i, to he ,~--e, 1. it ,Ji nil, 1 , ury in ,ize 
fron1 L"• >:-lr::-t.: :-:-1ncl ti, a n1axir1111111. ,ize oi a1>, nt t,, '--' inche-. 1n 
dian'.lt.·tcr. It ..,.Ji, •ttld lit: irte iro n1 , t' getahlc 111atter , r 1n.lm, 

tl ,h( ,uld n• ,t t·, ,nt:1i11 a lart!e perrl·ntag-e 11f fine n1aterial 
I f <' u 1 1..,. i, h .. r a It It· .:-: 1 n d i , 1 n i :--; t> d , , 1 t h t ht.' !-:Ta , t-l i t \, j l l be n er c, -

.::ary tn ~l·rtl ll it n t1t h t.·i, •rt• it j ... n,td. ~l:ree11ing· r1, er a N·o. 
1n "-t"r('en \\iil 11nli11~1rih re111,n(' 1no~t , f tht .. ,.ind. <~r,r,d 
~ra,t.·l i, i<111n cl cl i,tril,ntl'd «•\?r the ,ta1e in :-nl1icie11t qu~n1-
ti tit:, ,, , tha t it i, qHite a, :1ila l,le f, Jr u t.> iil t·o 11cr1•te ,c.-,n,.._trtH.·
t ~l Ill. 

u. L 111.,·lt,d A1orl.· . . \hu llt tile l )fl!\ dc-pc 1-..1t, ill ln,\':l ,11 it
;, l,ie f,,r cr11~h iu~ :ire tht· l i 1111.:,h\J1t . ·11 1er(.· :-ire a ft.:,\ CL)lll1-

ti1;, in the· t.•~-.tern part l•f tlte --t ~t1..· ,, h ~re ~ r:-L11ih· lio11lch.•r:- are 
, cn ttt..•r(' d n ,·t.•r tht· g-r11111id in :-11ftici l' 1H qna111 iri1.., t n \\arn111t 
t li1 ir lJ1•iug- 11:-.t•il f(lr thi-.. purp<.,,e. iJnt nt pn:- ,ent th e , nly 
c-ru,ht••l 1, il'.k a\ :1ilal,h.· i, 1h~1l fn,111 t l1c l1111.1e ... tune q11a rrit.:'..:. 
l'h1:rt• :1rt-. a l:1r~t· 1111111lier (Ii crLl"lH-r plain-.. in 1he ,t:Lte and ,i 

11 , , 1, ~1 1l· lud, tl IH·re fo r l'1111 \·1•11 i c11l't' in 11n l1.: r ing . 
l. i-..t 1 ,r l '11111p:u11<·-- ( >perat i'l t!"' l'rt1 ,l1er I ' l,111 1' : • 

.\rq 111tr. I: . ~ - \\.'. ~,111-... Farh:_, . l:t .. <.. •. G. \\. J~,:,. 
l1e;tler. I•:. J. t.' .. ( '<'da r \ ·alh-·: • l a .. l ' .. "-'. . I. ,\· t'. 
C'<d:"l r l~ i, er S1, ,11e c·,,., \\"avl'riv. la .. t ~ . t~ . \\". !{ ,. . . 
t ·hi l1, ,11. t ' l1a-.. 11u1111n,:1. l~ .• l ' .. I~ . I. \\: I'. h'._,. 
Th arl,orn. 11 . f:1, ,, . . ~t c,11t• l' it _:. . l :1 .. t ' . :!\I. S.:. ~t. Tl_ h'. ~. 
I)c--. I, i1H, l!Jil . s~ <.. 'n,,hl d ~t1 1t ll' (\)., 1\·ru. l ,1. l' ., l : , ,·. 
I~ · k • l: l""' ~ t l ' ~ t I 't ' ' I \:· ~ t " l \ · "..,rh • ~-. < J l. , • 1 l,. , 1 JI e \. 1 \ • , .. '- • , _ • \ , • r '\ \ • 

f:1J , ,~ort h ~ t•1tH: (\) .. 1, "a Fail -- , l a. I,. ~I.. l. I•'. 8,: I\ I~ ~. 
t, c:111 t r. 1:. ( : .. I 't1r1i11 ~!(1t1. l ~1. n11rl. I{t 
! .,n \\1~rl; .. ()ua1T\' ( 'c. l.J ' l \\(ld, 1,!., (, 1, r S,· l'. ;111d -~ . 

C' .. t\f. ~'.! St. P l<)" 



Le Grand ()ua1,-v l'n., :\'lar~halltu\,·n, l a. l". & ~ \\·. RY. ~ . * 

Laine:--. ,\ndre,Y. l)u<lle,. Ia .. <..". B. \\°: ( l. l{Y. .. ,_ . 
?vl c ~1 anus & 1~ucker, T(eukuk. la .. C .. IL & Q. and C., R . 

I. & P. l{\"S. 
~hie!d", T. H. & So11:--. l)udle,. la .. C . B. & < ). 

. ·-
( ),,ing- to the\\ icle \'ariation in the qnality t f the lin1e:-tune 

\Yhich ,,e haYe in the -;tate. a careful in,·estig-atiun of the pro
duLt :-hc1n1d he n1ade before a supply is urclerccl. :Prc•halJly 
the hes t rock th·t t i:- n<)\\' a,·ailablr is the hlne 1in1estune. 
~Tuch of thl' ,to ne \\·hich is fnn11d in the ea...,tc-rn part of the 
-.,tale i:-- entirely t11(> -.,nft tn n1ake g-oucl t..'r)nrrete. ·rhe c11:-t of 
this cru~he, 1 sti 111e should not he rnore than fiftv t, 1 ~i.xt \' . . 

cents per 1...·nbic ~-ar<l of 2.250 pot111c1~. pltts r.he ireieht rate. 
'!'hi::- n1ateriaL \\·hen cnnsig-necl to a pnl.ilic nt1icia 1. i::; plal·etl 
l)y the lo\\ a l{ailroad (-.01nn1i~sinn (111 the ~an1e ha5-is a" ::-lac,k 
nr snit cu•,t1. so th-it \\ here gra,el i" 111\t a, ail'thle. l'rll!:-ht•d 
-=tone can l,e purc-ha~cd at a reasonable tigure. even if it ha~ 
to be ~hipped ~l)t11e di..,ianc.:e. rl'he onlin~ry "crtt~l1t~d run" 
product is recnn1n1encled rather than the ,crcrnc(l stnnt. 
lint if there i-; :i c,111.::iderahle an1ount of cru~her <ln~t. the pro
portion ,1f ~and ~hnu1d he: decrea:::ed s ,inlC\\ hdt. ()rclin,1ry 
"pecificaticin:-. require that crn'-'lit"d !--t11ne ~hall nut l,e 11-.f•«l 
larger than 2 r-2 inches 1n it'- 1naxi111un1 din1en::-ic,n. 

e. J?rukcn 2>'to11c ·, •s. <..;ra:·t'l. ·rhcr,· i, cnn,iderahle di -- cns~ 
sinn a:: tu \\'hich is the the hettt.'r f,,r the ag~reg,,tt· in (1>11l·rete. 
l n referenct' tn thi:-- it n1av he ~aicl that the ~ra,·el i~ 11rdin-- ~ 

aril, a harder and t1,tu!:ber 111aterial th~tn the 1,niken ;;.tone. . . 

1 t j,,_ rounded ~o that le,~ hricl~1ng- 11cenr::- t(I fnrn1 vPid!, in 
the cnncrete. l.e ... s ran1rning 1~ required. and \\11th the ,vell 
-.elected gra\·e\ there is \~$:-- dauger of an inq,rnper pr(Jp< 1r
ti1,ning c,f thL n1ateri~il::- . (>n the other ha111l hrokc11 ,11111e. 

hei11g ~harp and ;tngttlar. gi, e:-- a 1,etter ,11rf:--1cc i11r adlit·~ion 
rJ-f 111 , rtar and 1:-, ,,nlinarily cleaner. V\1r c,rdinary \\11rk the 
~d, antag<: ,rill lil' ,,·ith the n1ateritil ,vhich i::- : vailalile :it tl,e 
lr ,\·c.::t cn:--t. a:-:- go(Hl \\'•)rk can 1,e pruclt1cerl \\ith either pr<)
vi<led carrfnl :1tt~11tin 11 j:,; g1, e11 t, , the --t·1cl.'tic 11 :111cl p-n ,pnr-
1 ionin~- of the n1:1teri:tl:-. 

f. , ·11·1 I. 'fhere are:- n1any p:ttent<.· (l f:,rn1-- of --tet»l t11 lie 
11--erl in thi!-- kind 11f c, 1ust rul·t i, '11. ·rht'rt:: are • .l-..o a 11n1nl,er 
of ,·t·r, cun11t11011 kind~ < 1f c1 ,1nnH: rci:d ... ~ec~ '\\ hich n1ake g-00<1 
reinf,;rcing- rnaterial, ,t1<."h ,i::-- harh ,, 1rt. 1 l:11n \\ ire. and plain 
l rar•, nr rr t1.... . 'rhi~ 1nater1al r ;tn lit• l l rcll~,.,ed .t t :tl111c ,t any 
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conYen ienL hard\\'are stnrc. \V'hen suclt for111s of ~teel are 
n--ed, if there are kink.:, 01 cur,·e~ in it, it ,,oul(l seen, very 
dcsiralilc tn p11t it under snn1e initi;d tension \\·lien it i5 
place<l in the concrete to a ,·oi<l the tendency there "ottld he 
fnr it to straigltti..:n f11lt ,vhen jt is ::,t1l>jectcd tn ~tre sc,. :.lc),t 
of thi:::i \\ire. a.;; sho\\·n liy te::.ts n1adC' at the cc,llege, ha::. ;-i 

high el~stic li1nit. dne ,·er_,. probal.dy tci the \\urk d,)n<! up,,n 
it in dra\\·ing- it c,ut ti, a s111all crns:i S1'ct i, 111. :::Single "·irt>. 
such a:-; is u:--ed in 111aki11g· l,arli ,, ire, Ila, a cro~s .:,e1.:tiu11 1)f 

appruxin,atel) e1g-ht thou'-andth:- llf :1 ::;quarl' i11ch and it 
\Yould take a large n11n1btr 1,f \\ ire-.. tr, 111:1kc n. 1)11e per rent. 
rci11forc-e1nent e,·cn l'll the thin <:.lahs. hut the ,,ire can 1,e 
t\,\ isted into cables each co11taini11Q' a ntunl,cr tif strand:-. .\ 
t:ible is enclosed slH.1,,·ing- sc,n1e of tht: patented forn1~ ,vhich · 
" ·nttld l,e the best tti u,e in the 1.:ttlvcrts. tngcther "ith the 
sizes nrl ,, cigli t" of the sa111r. 'fhe price pc:r pounrl \·aries. 
but it ,, ill cu:::it, f. o. h. any station in T,,,va. het,,cen 2 1-4 and 
3 cent::.- per pound. St·e 1~a hie= / 8 l. 
T ,\BLE 8. ::,Jl.ES A'\D \\'EICI-JT:-, Ul Sil:E L R.1 I'\fuHCl•: ,\11·:~T 
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G. l 1Ro1·0RTIO~=>. 'fhe thcor,· 11{ lhe prqpurtioning uf the 
material=-, f0r C-f)ncrele is to select sttch an ::1111ot1nt r,f e~tch 
that it \,ill exactly till thl'. ,·oids in the 111'1terial of the next 
larg-er siz1:-that is. the ce1nent :;hould thor, ,ug-hl~· co1t lhe 
g·rains of sand. an<l the- n1ortar sbc,1tl1l he sufti<.'ient tn cn111-

1iletel~' fill the voids in the l-1rL1ke11 :.-:tone or gra vel. ·r1) gain 
the greate.::t strenf_,rth ,Yith the le::1-,t ce1nenl, it is necessary t 1

1;;t 

the 111:i.teri;-il..; he l"l•rrcctly propnrti• •11l'd . and thi-. :,-;h.-,11lil l1L 
<l,,nc before any pi ece of ,r1..1rk is un,ler1akl' ll th:1t ,,jl\ i11,c1h·c 
the use of a large q uantity ni a certai11 kind of 1n,11erial. 1·1ie 
follri,,ing pru1,ortions are giYc11 a, :1 ~uid~ to the- g1..,nrral 
practice at thi~ ti~ne. 

I:o r a re h cs :-l nd !lat t( ,ps for ~u lYert::i : 
1 part r c1ne11t. 2 part - sand. 4 parl ::: br, ,ken sl1 ,nc. (1r 

1 part Lenien t . , 1-2 parts sand. 4 part~ screened gravel. 
f cir ,ring \\·all!:!. or piers, or al>uLn1c11ts: 
I part ce1ncnt, 3 parts sand. 5 part:-; 1,roken s t1 ,ne, ur 
r part cen1ent. 2 parts .sanJ, 5 parts screened g-ravel. 
\\'here a graYe1 concrete is usell engineer~ ordina1 ily re-

quire about ten per cent. additional cement to he used over 
broken stone concrete. See 1-\a hle ( 1) ) . 

TABLE \I. >L\1 I:RL\L Hr.QI IHEll TU ~1 1\KE A Cl . l\lC 'i \RD 
C>F C1 )~CRE'J'E l 1Sl'.\<~ lH FFE RE~ r PRt IP◄ 1J{1·111:"\S 

-- ----
PR1)l'ORTI1):--;S \ ,\~I<Jl' ~T F<lR CU. YI>. 1>F Cc>'-:CRETE 

~ I - I4;r-;cl,; of r C,;b1.:: Yards7u-, ·nn.1~ C u \'~ Ce- , 
ment , ~and 

1 1 
l ., -
1 2 
1 2 
1 3 
l :l 
1 3 
1 1 
1 ~ 

1 
.) .... 

1 2 
1 8 
1 :1 
1 3 - -

\ S tPne I 
,--

I 

:i 
3 
4. 

5 

'j 

bra':_I 1~ement_\ ~att<l __ , :•.to~-, 1;u,vel 

l.~1> ){) I .~1:{ 

1 :.. r1 !'>.-' I ~-., 
f .lt • - • 4 

l .:{H .4-', .\II) 
l .~n .!l\l .\IS 
1.01 .!H .S4 

fin A'i .\t\ 
.4:1 1 .01 ·'-' \1 

B l,li!I 
:3 1.4-1 
4 1 •)-

• -' ~ 

,1 1.0R 
5 ,!l4 
fl .8.~ - .74 j 

•) - ,,, 
·-· • ..J 

.4 ';' 

I 
.'itl 

.41 .81 
.. 1 ~(' 

•• l •• l 

Ali . 71i 

I .41 .81 
"(' ~14 ., , ) 

7. ~1rxr,c. 1'here are t\\ u 1netli1 ,d--. c,f 1111x111g- cn11cret1: 
on the \\"c)rk. (I) by hancl. (2) by n1ach1nery. 

\\' hen hand 1nixing is en1ploye<l a tight p~atfurn1 should 
be built near the \\·ork. The n1aterial, e~cept the ccn1ent, 
n1av be n1ea.,ured in \,·heel harro,vs or bottu111le~.:, l,(1xes. lint . 
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~t1 i.: h ;111 ,1111, ,1111t ::.h t 1nld 1,e 1nixed at • ,ne t i11H.' a, ,\·i ll require 
~,11 t' Vl' ll nurnl,er ,,f :-.ack :-. , ,r l,arrcl-. 1,f the c- e111e n t. 

l 'he :,and :-hot1ld lir.:-t l,l' 1 tl:ll~ed on rhe plat for1n, tht~11 the 
.__·e1ne11t :-prca• 1 ~,·en!., o , er it. ' l'hc ~h, ,veltr:i, " c,rking in 
pair:-, l ur11 tlil•-..e ing redient" until they arr thur,,ughly 111i.· e<I 
dr_,•. \\"a tl'r j, added and the operat ion c,1ntinued a-, l(,Jlt!' a-. 
nerl•~-..a r, . ' !'ht: I ,ro ken "tone q r ~ra ,·cl i-- t ht:n added t11 rhe . ~ 

111o rt ar a nd the ct 111c rt.' lt 1h,1r1>t1~h h· ,nixed. 'f'h ret' to li ,·e . . 
t urnj n ~ .... :,re Hrdinarily nt>c<', -.::try It 1 :1ccvr11pli,h the h es t. 
re .... u 1t ~-

1· 11 c pn)p< ,rti• ,ning- :tncl 111 ixing- 1 >f t lit.' 1..'1 ,11c rt:t t> ,huuld ht> 
llnder :, tri,:t .-:: uper, i:-:inn a::-- th<",c a rt· !,nth c-- .... ~n tial i,1c tnr , in 
dt: ter1n i11 i11 g tlte 'ltiality c if the prndnct :-.. 

I f :1 n1ach i1 11..> 1ni:-,,:cr i~ u,t:d the t·11,t 11[ lali1.., r \\ ill l,e le:,; , 
and tli t: prod uct \\'ill he 111t1re uniic)nn. < >n j11 b.:-- taking a 
1..·11n,iderahle a1nou11 l 1 ,i r • 11H:n:te. a n1,H:hi11e n1 ixer ,, ill Jiro,·e 
1no rt· e1..·,1nn111i(al. ·1·1ie, e c:111 1, l' u l,t ;1inl1d liy to,, n:-hip, in 
hand ::-izes. . \ n1ixl.'r 1n11t111 ted on tr t1 \·k::- r un l,_v a g-a~1 •l i11c 
t'ng-ine 1night he u:-e-d to g-1H 11 l '"11 h ·:i1nagc 11.) cn t111t ie , \\ h i(lt 
d<) ;i 1:-irgl' a1nuu11 t r,f l· <H1rret t' \\'ork. 

X. Pt. \Cl:\"1~ fill ( l't11\"('~ 1: r1~. rr1ie fnr n1 .... f,)r the t'( i ]l(J"t'tt"' 

:-huu ld lie con:-.trncted 11f l11n 1li<:r ::,,1 ..,tiff tli;1t there \\ ill h 1..-.. no 
h11lg·ing \\ hen lh1..· l'l)ll(l'l't t' i~ r alllllll.'cl int. 1 plal..'l". ·r ite :-i111-
pl~:-t 11ta11111..·r ◄ ,f htilding 1 lie f, 1r111~ true i~ 1,y tir:11..·i ng the 
1)11t,ide and al,,, "iring ;1cr11!-,:, l,t'"t,,1..-<:n tlH• f,,nn:-. \ \'hen 
tll1..• 1..·nncrt>lt• i, .:-et 1ht.• ,\'ir(', can lit' .__-JipJK'<l cl1,:-e t11 tlit'. ,urfact•. 

·rtil' l'C llll'fete ..... 1io11ld !1<.: dt'p,. ► --ih:d in l:1y1:r:- 11,1t l)Vl'f (/ ' in 
thickne:-~ and th11rnngh l_, 1;11nn1ed i11t11 pl:1t.'l'. F11r tilt· c,) 111-

par:iti,·ely tlii11 ,Jal,::- a ~111all r:in1 1nrr ..:flould lie n-;(>d a11d cart" 
t:1 kt: 11 t 11 (11n1p:1ct t lie c, 1ncrl'tl' arut111d l he ,u:1•1 r(•inf1 r1..·en11:11t 
\\' it hnnt di,11laci11" it. <.. '"n~idl.-,·;d,lt' t':1J·l.' ~--h(Jul,l .a1~n l,e ::-, 

1:1ke11 11111 t11 dr(lp ur lhr111\ the cnnl·relt• an,: di,t:t11l·t· ii:- tlii-. 
'-<.:j1:-1rat1..·:- the diffcrl'llt 111:1tcri~d!- :ind d l•..;u·,1:, .. tit~ Ii, 1111u~-1: 11 it:, 
, f tlic> prPd11ct. 

\ \ rlie11 j,) int::- ha, I.." tn I ,l. 111ade l •t>t,, tl..'ll t\\, 1 d;I\ .. ,,·-,rk . 1 lie 
,;;.urf:t1' 1..· nl thl' t·1111rrl't1• ~1i,1uld 11~ left a~ r,iug-h. a::- 1111~,ihll' 
Hefc n.:> ;1 irt•!--li laye, i, :id,kd. tltc 11ld !:i11rf:tl't: .... . -l111t1ld he thur
un~lil) l' lea1H.:d a11d ,, 1,:t. then to i11::-11re a ~, 111d j(1 i111. llt' :it 

r t1 11 cnt ,h, ,uld J,e ,pri11kled , ,,·er 1t. 
.'>.p1 rint 11 Jions. . \ ~t.·t of ~11t'l0 ifil·,1tifl1l, i , inc luded in lll i~ 

t·h.q•te1 i,)r tli 1. 11-.t.· llf t.·1 11ll' rt·l t> ~u,d :.-ltel i 11 cnh e:·i~ and l1ridg·-

• 



-
~ y.:_-e· ~ ---:, 

/~~ 

• 

.. , .. .. ... 
I • 

t 
1 i I r · • ,. , 

:J ,.,., " 

' . 
. ... ' J .. .. ,. " Q ~ , .... :.:..~: ' ! ' t.,.. ; a.-~ ~ .. .,. ·• "b 

. -:.-.~ .,9- I ' •••,~~-

• •~ L ., ~ .. - . ...C.•• " ""I • ..,. , _ ,. r" • '"' · -..q,._ l 

·-~ 

I 
f~lC'(!] ti2JL 

,.._. --- --- ,LI. '.ft' 

-
- ----------- ~ ·t 

____ ,-__ 
I 

D _End Vtqw 

1 
... ,•J!Y.<~:~ •.·. 

□ 

!I 
-... : 
" i 

r ~ .Jt.' _c_ 

r L<? ~:_ 

I 

:,'I 

1 

4·, u· C11rr IJ,,·,-1-5poct:d ~'c,.c 

,1 •,4· C:,,,.,: B,,,-s ..SrwcN IJ'c/()c. 

f ', ,t' Cort: Bor~-Sp«•o' t,t'",:lt,e, 

~ .. ,L £·.- ·/~•J_ • 

;r'" 

.. 
. 

I --

. -.- . 
·' ' I 

1 ----"""+- ---.,. .• .i~ 
- -.!.J ....... ;....i..., 

..... - -.., --
.. . .. -. ·~ .. 

I I . • ' ~-~ ... .. •• 

I ";;,'~?, ~ --.:,!::: ~ . .. . ·- .. •· ....... ~ .. 
I"'-- . 
I • 'I" .,.,,,.'in "'"' ,,., ., I !'I r/>I~• I{, 

... ; ' •••• • I I ····••• ,i.l. .. ...,,.,.,_.,\. . t!:JM ' I , :,,;- ~ . 
,2J.,.,U ~-~ 
;~".! . • 1· 1 ;.,_, I 

• 

J 1; 
! -U .. ' , .. ~ .... ,. .... ,~, 

'o/' 
~ ~ .. 

I 
' 

t 
I 

• "' ... : 
! 

•• ' 

• 
! · 1 I 
: I I : I • 
• I ' 

• : t • I • • 
•. ......... ... -~ 1 .... 

: I ;;.1 I 
·~Jo!: 
~~- ' ;, . ' t· l 

. : ~, ~1 
l,;f•'-'"••~tu \.,. ___ .;.._ . ' . 
~ ... ~ .";""! .- . .... 

.,...-1 

1. 

P/q11-
_L.pk ol#•ldt~J. _ _ . , 

r-- I F,,,.C,.,f,,-,-14., [F"!'" f,u, R.l~:/;o;u/ I 
//ltr 1dUtn .. ,,.; • • ~ .f"'f 'do/ · "' l.•-,.•fJt . - --

~"cr.~!!.-Ll' ..t.....t ~ 7<21tc-t• ~ ~"',: <•rt.. _ 

t
--~ ,!. .:t.....r a,,:;,J!. ___:__-t-- ~ ~- - • -

Gr.!'!._nj_ _ _ ...fll.#.;L, -r--U..lb!.•. 

~~".le~-- -!ft:"" .t~:£~."~--~ 
- - .i'• ,tJ 

;- J..')_,_.,_; -~'P.-~ . - 1. L~•,,____ 
I / !, t ,, --- ~ I .._. __ J_-r- ~ ----~-"!----- . ' i.l(_ ,,-r- ., (' _ 

"L 
,---,-~ 1-:rg;,,c,,, £j 
..__Ot:rt ~',J;--.:.:.., AU"-.; 

! 
.J. 

I I 
I , 

I ':'_ . I '-, ' 

_,___.., 

IY:."c 
.-c,,,c-.f,, f"or • , ... ., 
"ii ,,1;..r ,,,,.r,.,,,, • I -.J ·J 
r...,;,,, cl ,,_,,.fof•s· ,,_,.,,., /Ii,,-" 

.,,, f"ttt,,,,,J"''""-

L" t, .,. 
J ' Ir, .,,. f 

·"': 

m 
~ 

... 
~rJ./JxJ.. 

QESICN 
FOR 

1g f :Z:XZfL BOX 
OF' 

:,;.:1 

'/[)Hp .-rcufl, /11 r,(Y" 
.,. a ~octl rovndolion 

CVLYERT 

REINFORCED CONCBETE 

IOWA tilGHWAY COMMISSION 
MPy ,~s 

-5t;c/,:. ,-. -f--o· 

4 



~ • 

-- ·-- · -----------' ·----· --··-

EI e vo t, on 

~- Dar-s l v n_~•h r o' 
All corner. 1o bl' rein I or~4 ______ ,_ ______ _ 

• I • • I t • • i 
I t 1 ◄ i I .J ---r-..,--, - ,-.•-.-~- -'T-- 1--T 
f I I I I I i I 
1 ' I t I I J ---,---,--.J...--r--,----·-r-- ,. 

t I I I t ' 
I I • I ; I 
t • ' ' t t I I I I I I 

1 I I ' ' t ' t l' ---:- --r-- r- -i --;- -:--·t - ~-v ~ -;-
' ' I I I I ' I I .......;,< 
l • I I I I ' I I 
f I I I I t I -

t I I ' I t J ·--t-- .. --J--,--,--, ... --4-- -
• ' I ' I I t ' I ' I t ' I I I d I --,-- .... - _,_ -,.. -,- ··,- -.- ·,-- ;t · ~ - -: 

I I f I I I t I ' 

4.' , .. 

r--t 5tr,,,.aiof8arbWlr, 
wo,n, foy •f htr 

--- - -----·------ -- - - , ____ - -

Plan 

Su,f, /'~ J'(f 

.., 

... 

1 ... 

l 
·e 

"' 

· ' , I I . : l ~ ~J r , ' , 
• ·• I 

t 
- - - - - - - - - - - 1,_ - - - - - - - - - -- - - - - - - - - .. - - ...I. - - - - - - - - - - - -1 

• ____________ J 

Em. v~ 
,'1 1 1 ~,,~~(!-,V;i,-~ 
•~-~41.,> .•,tJil~ ~lla. Pl ,. .~ •. .,, ... •• ~-v. 
- ~ 1 .t , ~,. I I ~~~~• ! _ · • 

reior-:;. tf( /IH. - Lr~m ,. t,. 

~,e.-1 - 18 lb~f"'rh ¼'•Bo,. 
-r,-•· 

' 'o . ., rxirs - c,'4-11)( L~ J 't, 
s • 

Co1'1 c rr.- re Sr.ii Ir ~r focr 
fop I 2 4 . . .. 
5, d.-r, or,a l'.iol!om r J 5 '"''--> ,;.- . _,._ ~ P~f_'i·_ 

: l.'\or~ Bt to~ · Lrngth 5·11 

Fhr . :!8 

$<:rx,oo 

L>~N 

fil ~.OX _CJ_J ~~tsJ 
Q.f 

Re,otqr.J:.~ CQ..~ets; . 
1 OWA !:t!.6HW& c;.o~i~o.N 

AJ1r1I ~ 

. 



fnr 

(r) Plans. 

'l'hcse general -;peci ticatinns are to accon1pany and to be 
regarded :-t~ ,q,pl) ing to the standard plans put out h,· the 
1<•\\'a }-:ligh,\'ay Con1111ission. ,\n1e:::., Iu\\a. 

(2) Forn1s . 

. \11 forn1s and centering are to lie n1ade fron1 2" pine or fir, 
surfaced on one side. These are to he n1arle and fitted to
gether hy a competent carpenter. 1The jointc:. and contact 
surfaces to he dresse-<l. sn1noth ancl even. The nu1nber and 
size i, to be painted npon all the pieces con1pris1ng each 

::.tandar<l forn1. 
Clan1p~ and !Jolts are to Lie u~ecl fnr all the te1nporary ias-

ten1ng::-.. 
\\'hen 111 t in 1.1se the forn1s are tu be storccl in a d.-y place 

and carefully preser, ed. 

( 3) :'llaterial. 

:1. C1~.\IEX'l'. 
used shall he a fir~t qn,ilit)' Pnrtlanrt 
( :\ list oi appro\·ed branch; is append-

f--:r,111d. The cen1ent 
of a11 appro\·c<l hrancl. 
ed ). 

'Fcsts. It 111ay be subjectecl to the ,tan<larcl te<,t~ (lT. S. 
C'io,·er111ncnt) before n!' aiter -deli\·er)·· \ny cen1ent f,iiling 
tn pa,:-- the,e tee.ts shall lie rcjectecl and the n1:u1nfactnrer 

shall prr,1nptly 1-c1no,·e it. 
rr·ciglit. \ lic1g of ce111c:nt ,hall 

cen1ent net ;lll<l a harrl'l ,hall cnntain 

net \\·eight. 

cu1itain 0+ pnuncls of 
fonr hags nf the ahnve 
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Storage. "fhe ce1nent shall he stored in a \\ eatber-tight 
building \\ ith the floor properly rai~ed al>oye the ground. 
b. s \?\1D. 

The sand used 1nu.;;t be sharp. cnarse anll clean. 
c. (\Rl:SHEL• S'ruXE. 

:)'i::c. r\ II stone "hal1 he broken tn pa~~ a .2 1-.. /' ring· and 
~hall be clean. hard. and durable. The crusher-run prl)dnct 
shall he u"erl hut a reduction of the a111(1ttnt qf :-;and u,ed 
shall he n1ade approxi1nately equal tn the :-tone cln ... t 
d. GR,\ \'1:,L, 

S'i:::c. :If g-ra\'el is :-;ulJstituted fur the hr11ken st11ne. it ~hall 
lie clean a11d free frnnu stones larger than .2 1-2" dian1eter. 
1 t shall he screened. 
e. PRur'oRTHi~s. 

~rhe follo\\·ing pro port ion" shall he nliser,·ed: i,-,r 
c-,tl,:crt Tops 

r part ce1ncnt. 2 parts ~and. -t part" c1·11she<l sto11e. r,r 
I part cc111ent. 1 1-2 parts sand. + parts :-:creened g·ra ,·el. 

C1th'crt S'idcs. Botto111s. and 1 r·111i 11 ·alls. 
r part ce1ne11t. 3 part~ ~a11<l. 5 parts crushed -,tnne. ur 
J part cen1e11t, 2 part~ .sand. S part-- .;;crccned ~raYel. 

.1/orf ar. 
\\'here 11111rtar is u:-ed it ~hall cun:--i'>t nf 

T part cen1ent. 2 part:-- sand. 
f. l <Er, 1~0 H. c1-; :\£ r: s-r. 

Percent of Rci11forreJJ1t·11t. l ' nle~:- uther,,·i-..e :,pecified. a 
one percent I I ~ ) by area pf reinfnrcetnent shall he used fnr 
all standard plan.... In detennining the an1ou11t nf reinforcing 
the concrete outside the center line uf the reinforcing- .:hall 
111 •t h~ counted. 

,<:;i,:,cs. I\'fo size~ larger than those sho,, n , in the plan:-- ~hall 
be used. S111aller ::.i zes 111ay he suhstitttte<l hut the ... ~une total 
area ,hall he retained. 

Plain Bars. Plain bar ... u::ed as reinforce111ent ~hall ha,·e an 
elastic lin1it of at lea...,t 30.000 pountlr.; per ~qnare inch. 

Corr11g11tcd RarJ. C11rrugated hars ~hall ha\·e an elas t ic 
linvit of -+5,000 pnunds per '-'lllare inch. 

Rarh \Yire ur t,Yi:-ted plain " ·ire 111ay he '-llh~tituted f,, r the 
bars provided the :-a111e tntal area is used. 

Ploci11g of 5>tccl. rl~·he steel reinforcing 111ateri:1l shall he
carefu]l} placed a, -:.ho" 11 on the standard plans. 

The reinforcctn<:nt for the top shall be bended 1n a laYer o f 

• 
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the llll'lrtar 1Jne iuch thick a, ,h::l,,·11 on the plan:-,, and ior the 
b tton1. ,_hall 1,e c1,v~rccl ,,,ith the sa1ne 111:1terial. 'l'he rein
force111e11t in the ~ide:-- ~hall he L'arC'fully paced and care :-hall 
lie c.xl'rci~ecl dnri11µ: the tan1pin~ tc) leave it un.\i::-tt1rl1l'd. 
g. ~11°'1~1 . • \~II {

4
.\\'IN•'. 'rlll l'11~ \'H1:·r1:. 

1·he n1aterials :-hall he careinlly prop11rti<,11c<.\ 1,y 111t·a ure 
and ,, hen hand n1ixi11~ i~ e1nployt'd a tig-ht p\atf11rn1 ,hall hi! 
u~ccJ. L·pon thi~ the ,antl and ccnll'l1t -..hall ht.· th,)roug-hly 
1uix~d dry. then t hl' pre,•ion:::.ly "ett<:1l :-itone ~ll1(l \\'ater -.hall 
IH! a,lderl. Thi~ 111aterial shall he turned ;11 lea.::t three ti111e,. 
:--1111\ 1n11re if nee..: ~ary. to prodnce a unif11r111 111ixture. \ 
niodl'rat...:1, ,,ct 1..'0ncrete :-:-hall l,c u::-ed . . 

'I he concrete ~hall l,e placerl in the i11r111, in layt.·r 11nt ex-
ceeding· . ix inchc,. l'ach layer to 1,t> th11r11nghly ta111pe<l. nud 
all cxp,1-..ed ~u1~faccs arc t11 lie "~pacled .. to produce a ~1ll1

)1)th 

11nt~idc tini~h. 1 f the fnrn1.:- can1111l be \: nt irely r,,111plctcd uc
i, ,rc the c:e1nc11t ::-et~. the la,t la)er ,h,dl be "ell cll·aneil and 
then \\ et ,vith a neat cen1e11t g·r,,ut and c, cry precautiu11 t ak?n 

to ,ecurc a periect ht,nd. 
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SECTJOX \'I I. 

TR_\CTI \"E RESJST .. A NCE. 

The resistance that a Yehicle nioving uniior1nly offers to 
that motion or the t raction n1av be classed under three heads: 
(T) "(1rade Rec::istance," (2) ":..\xle Friction.'' and (3) ·· R oll
ing Resistance." 

( 1) GRADE Rl?;SISTA::--CE . 

The influence that grade ha-, upon the tracti\'e effort re
quired tn 111ove any vehicle may he accur:itely eon1puterl and 
is entirely independent of the condition of the surface A 
hor.;,e can not pull so n1uch on a grade as on the level surface 
because he has his o,vn "·eight to lift and be:cause the inclin
ation of the surface does not a llo,v as goncl footing, especially 
"hen the roads are "ct and slippery, bt1t the tracti,·e resist
ance clepencls only on the per cent. or inclination. 

T t ic:; readil) sho\\ n by a ~imple 111athen1atical ,olution that 
(~ (the resii;;tance clue to the grade)=\\ Pin ,,·hich ,~r = the 
load and P the grade in percent. 

J n ,, o rds \Ye n1a,· say: . . 
The total g;rade resistance eqt1als 20 ti1ne-: the number of 

ton.;; tin1es the per cent. of grade. 
1"he total g-racle resistance for a k,ad of I 1-2 t011 s ha11le<I 

up a 5 c~. g rade is 
20~1 r-2x5=150 lhs. 

( 2 ) .,-\XLB FRICTIOX . 

.\:-,.;le friction can lJe n1ade so ,·ery s111all hy proper lubrica
tion that it can l1e neglected. Fe,,· dyna1n0n1<:'ters ,rill reg-
ister the axle friction produced \\·ith hearings in this cnndi
tiou so that in co111paring road surface5 or hro:1d and narro,"' 
tire" thi, factor need be considered. only· by Lti;;ing ,in11lar 
veb1c]r,;;. 

( 3) ROLL 1 NG RF,<.; rc:.·r,, x CE. 

There are three principal ele1nent~ ,Yhich produce rnlling 
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resistance and each one of these is 1nodified hy specific fac
tors as 1nay be seen in the follo,ving outline: 

a. l111pact. 
I. Speed. 
~. Irregularities on the surface. 
3. Effect of springs. 
4. I(ind of tires. 

1.,. Cn11lfrcssio1t L1f tlic S11rf acc. 
c. Character of the rnad surface. 
2. \\' idth of tires. 

c. Friction Bcf'<-1.'CCH Tllltccls and Surfac. 
t. C'haracter of roa<l surface. 
? \\' tdth of tires. 

a. J111pact. 
If a hall is thro\\'11 against a ,, all, it rchnnncis tn a di:it~1ncc 

d~pen<ling upon the speed ,, ith \Yhich it ,vas thrn,, n anll the 
rigidity of the ,,·all. In the san1e n1~nner a ,vhcel ,vhen it 
strikes an irregula1-ity in a road tends tn re hound. IJvf 05t 

nf these obstructions arc so s1nall that the ,, hee] does nnt re
hound but receives a n1on1entarv check. Tts o,, n 1non1en
tu1n is usually sufficient to carry i L on hut \Yith din,; nishcd 
-;peed \vhich n1ust be rcgaine<l l>y aci<litiunal tracttve effort. 

The clian1eter of the ,ybeel also aITectc; the tractive resist
ance. In general the greater the dia1neter nf the ,, heel the 

<.. ~ 

less is the force required on account of the greater le, erage. 
Springs are nf service in lessening the resistance clue to an 

uneven surface. The shoe]{ of the in1pact of the ,vheels is 
abs.orbed by the <,prings inc;tea<l of heing tra.n~ferred to the 
loacl. ·rheir effect is greater the higher the rate nf speed 
because the force of the in1pact increases \\·ith the !:--f)C'C'd. 

/\ll that is said here in regard to i111pact assun1es tha.l the 
,, heels have 1netal tires; "ith ruhhcr tires the shock is greatly 
lessened an<l ,, ith pneumatic tires it is still less. It ,vill he 
noticed that reference here is n1ade only to such i1n,)act as 
resnlls fron1 projections on the surface ancl not to depres
~i<,n<; ,,·hich ,yi\l he dis.cnsse<.l in a s11cceecling paragraph. 

C~o,11f1rcssin11 of tl,c 5;llrf act. The character nf the surface 
a!-. regards elasticity is of pritne in1port:u1cc in this cnunectinn. 
If the roa<l material con1prcsses un<ler the "·heels, the loarl 
has to he clra,vn continually up an inclined plane, the slope 
of ,yhich depends upon the depth of the ,lepression an<i the• 
diameter of the \vheels. This explains the difference be-

• 
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t\\ een the asphalt ancl brick paven1ent.;, in fa,·or of brick pave-
1nents thnug-h asphalt is ~1n,iothcr. 

1f the road 111aterial is cla:-,tic, the tlepressinn nndcr each 
\\'heel "ill , :1ry \\'ith the ]o:td un it and the traction ,,·ill he 

le~--encd hy the use of ,,·ide tires. 
f'rirli/JII f-?cfi.l','CII flit· Tl .lil'<'ls a11d the f?oad .',urfacc. 1'he 

a1nnu1Jt of friction \\'ill depend, first nf all. npun the relative 
hardness of the ruad 111.iterial. \\'tih the rnad 111 .;;tH.:h a con
Llitinn that the \\·heel.:; \\·onld have to cut thnittgh a layer nf 
1011~e 111atl'rial 1 ,r 1nnd to a hartl hotton1 . the narro\\ tires 
\\' tittld ln~ expel·t-·d to g-ive the lighter tlt-at1ght, hut in all 
t,ther ra~cs thL· ,, 1ile tires ,ynulcl he preferalJle, a~ is shu\\·n hy 

tract i< ,n tests. 
·rlli, di .... cus~i, in indicate~ that tracti< >11 or tracti, e re-,ist-

ance i~ ::.nbject Lu a large and C(ltnplex nt11nl>er uf inl1uences. 
J t-, a111ount is n1east1red \\ ith an in:--trun1ent ,·arinnsly kno\Yll 
a!-> a tracltllneter, dyno~raph or dyno111eter. tl'he resnlt ob
tained \\·ill lie the tt1tal resi.;,tance a-; bas l,e-en saiu due to (a) 
grade. ( h) axle friction. and ( c) r1 >lling re:-.istancc. anll for 
different re:-,u]t..:. to he at all con1parahle the,· n1u,;t hl' reduced 
tn the sa111e cntl(litiuns. 1-he elfects nf g-r;de n1ay he eli1nin
atc<l by taking tests nit le\·cl ::-tretches or by cun1pen:--ating 
fnr the gr~ule ,,hen the <legTee (lf ri...;e i~ knu,,·n 'rests on 
r1Jacls thought t(l he leYcl shuul<l ah,a>s he 1nacle in each 

tlirectiun :111<\ the a,·erag·c taken. 
1-1ie r111ling· resistance ,Yill then lJe an accnrate n1casure of 

thl' valnc fur traction purpu:--es nf cliA-~rent kin,\.;; of payc
n1ent. :1nd \)f the yarions cnnditi, ,11-.; \\ hich affect the1n. 

lxl'.,'11/t:, 11/ 1·tsfs. ~~or the p:i,t three year~ the l'ivil Eng1n-
eer111g· 1 >ep,trtn1C11t of the State L'olleRe has been carrying· n11 

te-..t~ 11i the tra.ctH)n of different kinds nf <;.,t1rfac~:-- used on the 
puhlir roa.cls and street=- <>f ln\Ya. qn a<l1lilion t• ► the-..e ~, 
!-t·rie..; r if tt':-l~ ,, a:; contl11ctecl at l-'itt!->httrg-, l

1a .. h) !\Ir. • \. 11. 
(.' h~l ttin, a graduate of the C'nlleg-e. '[he State Hig-h,,ay 
( 'n1n111i~sinn during the pa'-t year also lia~ 111acle a lnrg;e Hl\111-
1 •t:r 1 >f tractiPn te~ts in , ariuus plact>s in the ')late . 

1·n1ct,,111ctcr. ·r·he tr~cto1110tcr n~ed in these tests ,, a.-; 
nHL<le l>y tht: ~[echanical Enf:;1net•rin~ l)eparl1nL·nt of the 
('olleg1:. 1'he direct pull of the te:1n1 is taken by a hur,;,e
~hoe ...;liaped ~pring and regi~tere<l hy 111ea11~ ()f a penc1l cc,n
nectcd tn this "pri11g· by a 1nttltiplyin~ device. 1'hi" pencil 
pla)::.. nn a strip <Jf prPl1lc p:1.J}(~r ,, hirh is 111,,,·cd bene:1th it b) 

-



JOO 

clocl, -\, 11rk. \fter i":dil,r.1ting- the in tr11111c11t in n tc ting 
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:-t inl lit'.s tu 4 i11chcs thick n1uJ : dr\t r __ ___ _____ _ 
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Srnn1,th. 1\ l1ttk lt111se ~ra,t·l.------- - --- -- · ·--·-Slig:htly <lan,p ______ . ________ __ __ ___________ _ 
L\l(ll~t. I lard ___ _____ ____ ______ ____ • - --- -- ----
1 >rv. SonH· !tu 1se i.:r,n 1:I __ • •. __ __ _______ __ _ 

t>r)'lr. Sttlllt" l1111se gTJ\Cl on lt•Jl ------ - --- · •• 
S1n11uth, a little lou~c gra, el ,.n t11µ ___ - - · -- -- .. 1 
Sn11J11th anil dry L1n t◄ >P----------- - -· -····--- -· 
Sn10 .. th ,,nd drr, a littk h>t•~t· !,,!Til\'t'L------------ I 

o\ \'ER\' RF\'RJ<.SENTATl\'f: S,\:SIJ R1),\l). FINE 

... ,,:-;o, f>F.F.l' SURFAl'l:. FLAT ,v1Tll GROO!-:IJ. 

Fro1cn l •~ to2inclics slush _____________ ___ ___ _ 

\V1•t lun.;;e sand, ~ inchC'c; ·---- ---- ------ -
l\1oL,t . ---- - --- - ----- ------ - --- - - --- - -- - - -
Slightly OHll~l ------ ------ - - - ------
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SanJ lu1,st· and <lry 11n lllp ·----- •• __________ _ _ 

ll,unp and i::11lid he11eatl1 . - -- ------ • . __ __ -- - - -· 
\\"ell dtfined ruts 1 incl1 to 2 inl.ht:~. l\l 11ist . ••.• 
1 inc\i !oust' dry san<l on curnpaLt suaface ••. 
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T \ II LE 11. 'f Rr\ C'f I() ~ T ESTS- Co:,.·1'1:-.1 f . D 

<0\11',\J{ ,\Tl \' l . OF T ILt,( T I\E .kF<. 1-.TAX< 1• Ill• \\ J1 1J, Ai\l> S AHHt>W 

l IIH· ll " ,\(,ox, 

l>AT!i 

l !'l, 15 

F t·h. ' •:--.: ~ L 

~I., r . 4. .. :!5 
Apnl 1 . ' 1" .. .. !.! l 
~lay I~ 
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Feb ~):, 

11.i r. 4 
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J\pnl 1:1 .. 21 
Mar l :! .. ~1 

G l< A\' 1:1. n,~A JI. 1' L,\' JHN l >EH. \\ 1::1.L r· no,, ::\'T, 1>, 

\\" !£LL D li Al XI-. D 

, l 1 ! int.:lws tl11n n111d ·----··· ······-·-----
I 1; incli t:' c; t" 2 1 .l. inclll·~. ruts, Wt· t surfar(' _ 
l iuch s, ,ft slu !>h ... __________ ••.•• 

1 J)" . !>liKlitlv dusty --· ...• ---- ___ _ ---- - · ·-- - - , 
S niullth, dr,·, no 1:,,,-..1 rnat<"rial -~-- - 1 
\\'l't, :-11n1e ·s111~h in. places •••. •• ____ ..••. 
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A liult: !'i11ft, b111 s n111(1\li ----- - --- · · __ _____ _ 

) ---- - • I 

I 

S1nonth and dry, a lillh' dust • __ •••• ___ -~- - . 

l' J.\IJH: R DRIVF, LO\\', \\' ELI. [)R \IXED GRAIi! :, 

llE,\ \' \ TkA \'El, 

Cut up I incli de, p •••• - - · --• ---- -- .. ,._..,_ ------
l >ry. ~,no,,tb . . 1 little lc l{ •!-e dirt ___ --··-----·--
i 1nt;be-. t1t :J 11H.hl' 'l thick cindl r 1nutL •• -- - --- ---
l>1rt~, s n11•<1tl1. ~• ,nH' ,1,11rn h11llu,,"' --- -~- ... ... _ .. ·---
F.11rh c;111t1o tl1, thin s lu sh in hules --------- - ----· 
liani a1Jd -.1111111t lt, :-;ttnl c w1: t µlac 1.:S ·- - --- ··--- ... 
1-J :ird a11d s n1, ,11th .. .. . ·- - - ----·---·---··-- ___ 
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