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LT brd ~a -:;'leder: 1 -~ id .?reject ~;u:rnber 86- • 

Th aener~l schem of or -niz tio of the De r t ment 

of 1. ubli c ·.:arks used in :. e br s ~a is as follow : .!:. t the 

he ~ is t .e ~t t Engi eer i ith is assistants . ~here 

are two ener 1 divisi ns : (a divisi n of m ps nd lans 

an (b)divi ion of ro d construction . 

The m )S a d lans" divis i on is located at Lincoln 

a1 d ·it is here th t t he 1 ns a re m e for n roads a1d 

brides . khe chien of t he bu· au of rods and b ides 

ha s his office in Li ·1coln, a d he is ssis ed t e 

s veral divi ion n~ineGr loc "~ t d t ~ v~nt ~ eous l a ces 

t brou hout the iJt t • 

Under vhe di is ion engi· er e ~e relimi1 ry 

d proj ct en ineers , o make the nee soary surve s 

for _o osed ro~ s ~ z d for he con truction of ro. s . 

~ es prolimi~3ry and eject en ineers keep notes of 

their surveys a d m~ e reports to thei su iors 

?he us 1 system follo ~e in ebrQ kn in · - e nri g 

sti atio for e er 1 ..:_id ro: s been t o fir't m e 

a preliminary s 1rvey f the · oposed ro d , ond hen send 

t e otes into the Li neal office to b red c d , plot -

ted ~ h v suithbl - r des est"blis ed . ~ fter the blue 

rin a m~de f t e ro os ra es, a lan- in- an 

inspection is m~ de oy he i visi 01 en '"ineer in hose 

t..., i ory he 1.~0 )OS ro d lie • .h di1ision en in~er 

.. ust be a ceo J nie .l a -er 1 ngi ·1e r ell d often coun-

ty hi 00 \ - 1' com. is iox er i t kej,1 ·:J lo 0 tl ~ i ('< ction 0 ;.:) 



tr .1: s . th .e inspecto s a- iv ove -4.- e TO)OSed ro ... v 

note a re made on th pl'l s ere CLc....· ..,.es ·r d sired and 

~ re r ed on by t e field in pee or • ert - in exist in 

str ·_ctu- es m y be =-ove ni g .9 oi 1 t in ...,.rc..de lines , or 

n . Gtructu-es m~ have to b b ilt hich .ill eterrJi ·1e 

es -'- t e .... e oi ts . · ~ t c rt in )laces it ·y be de -1.1 

oir le to rai e a rode to prev .... t snow bloc e or to 

c t a ill ..... or to red 1ce ~r-, deC! . .... e e insJector us-

-1 ta~ e -rtic 1 ~"' note of dr'"' ir n :--e str ct res nee u -

nd of so con ltiol s , s for i tance in a very 

t u · o-.. tio f th ro~d m·y need to be sur-

fr:c 'ith cl~ .. tor u.:e trs.f .... ic ouc-ible . ..fte r · c ...... e -

f1l f ' el~ insyectio 

c'~ to e ~i c ln office n. d tf:e o:i. ·nal Jl n 

in -...ccordanc \:i L 1eco lll n tio , 'ri t.J on 

t eue i ~ecti on Jri1ts . ~h plans ad ~reliminary es-

ti '11 ..... te a- s bitted to t.e ov rnmcnt ~-- a.._J_yro ·· 1 n 

t h job is r ady to b - ve ..... tis d ~nd 1 t tot __ 10 ~0 t 

r . 

""Le contr~ct for ::r j~ct 88- C \'ao U\ ~. rde in t 1e 

·~n .. e ..... , vt of ~ns c· _t.;'t3cific__.tions ,e..~. e 

i cd to t .~._ .._J j ct e:1~·i en- .1.0 st~blio u..:.r -

t :t I .:.t ~0 . l ~~ e .... s.n h b en d :.-r o~n ..... n old -0 I v . ! 

s e7 ..... 1d t1 ... e ~ till done so PC1. ".r or1: on t .e o-

ject tL..; t ,....s is~i:c 1 di~f rent ~nd t e 

a.l d .1d s id ""'roject . ..lso r:oev .... ~ 1 .... loc tions .er d -



i _ _,d b._ i.~.e vOl ... t Of..LiCiB.lS, m 'i · tl: - 0 d 8)_; ro- i -

mc tel~ str~icht and on, in& a creat diffe ence in cuanti -

ti s a d ap~ r nee of t e r • co~y of t e contr~ct 

~n S)cci~ic tiona iss bmit e wit t1is t esis end is 

ma~e a 2rt t~ereof . 

~ .e f . l ld -·J."ty is usu::.l, c r:J.p o>:led of thr e men : 

01 e - o i e ct :'1-..i 0::' i 1 one -.. oad n , a1d o~1e 
- u 

cL. i ... m-n . j o:.. tir os an i.nstr r.l .1tm l1 1 .... nJ.de 3lld otha 1~ 

a..; si. tnnts, ccor in,..,. ..1...0 tn.e n~t -U of the ·work. ... he 

_Jr oject I ineer , in t .e c se of ~ tr. oe I! ... n .P t do s 

t.: 1 t :.e i 1 s t r e 1 t . or,,.. , ·hi e t ... e c l ..... i ·1 inC" nd rod in 

n the case of a ection line road like this one , 

the c rn r real loc~t d bj t e c ount s rv yor at 

t 1 re 1est of tt- roj ct en in e· • I o reject e :--ir -

eer h s tt a t or · to i g up n sect · on corn ') -
~ ~ o h t hi }sometimes done . ~ r j ct en ineer and 

is a sist~nt then ccom_an t_e county s1rveyor over 

t e - ro ..:~e road and tl:e corners are noted nd refer-

nee in . Thi i one by t ~in· meas rements from th 

c orner to nearb- objects , stch as trees , blazed fence 

osts , or by s ttin- ref0re c h bs a1d r cOidin t eir 

dist6rces s the ubs are s1ally 

dri n flu h \'ith t e '"'"TO nd . nl tr.e relative o~i -

tion of the object ~ ~e nbte i t ~e field notes , but 

t e di Qt ce c:e ncc r a tely recorda • ~ r ties are 

~e .lired to locute a ·oint . ...'. d ob · ct shatld be so 

chosen t _~ t tte . ea ure.ent~ to theo ill be not ore 
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v qn one undred feet , so t at the oint in uestion can 

e easily ~elocsted at any futur time by s intin an arc 

and scr~tchin o t.c round a t t e recorded distance the 

oint is from the object . ~h inter ction of three arc 

sho 1ld not v· .. ry more tLan "" tenth fer ord i ary road fork , 

and t e objects sho 1 be ~e ll chosen so ttct t e an ·les 

bet cen t hem will ~ve oo int section • ~he r cord of 

11 tra. sit oints is horn under the ead o~ locat ion 

notes in the field notes . -~o t s sre al :t:ys recorded be ~ 

innin ·-t tl:e bottom f t l1 e a e and vorz:in tO\'J..: rd ·the . 

to . n this way all objects and notes e re in t _eir lo -

ical ) OSit i on . u u look u~ he a e from t e botton , 

ever;thin~ on t h e ri ght nand side t1e center line of 

t he r ad Jill ap to t _e right of tte ce ter line of 

t J e , and ev rythin~ to t~e left of the road wi 1 a_-

ar on the left hand s i de of the as if ou 

Tiere standin~ a t tL zero nd of the reject and lookin 

do 1n t he ros n the directio of increasin t tions . 

~ni is t e rule for a ll fie_ notes . ~h sta tion nQm-

be rs of the tra.~. sit _po ints are re corded \Jhen the line 1 s 

r un and mea ur d . 

Th line i run by ~ettin tLe transit over tte 

first ce ve: line oint , 1d s i :-rhtin it at t e next oint 

on t Ge t· n - nt , vhi ch may or nay not be a action corner , 

a_: ob rvin t e ·rrw. n tic b arin If os ·i ble , however, 

t t.e lin is run trai t be t~:een ua rter corn rs . The 

cha ini n is _done b t '0 a si t unts . ~n rea r ohninm n 

i olds t e r e.d of t~e chain on the fi-st )Oint 
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a nd t _e uad chainn an is lin~d in from the instrument 

~ t t first chain len th from s t~tion zero . The one -

hundred f ot steel ta e is USed for C~ainin bUd ench 

c undred feet is c lled a st tion . ~11 chainin is 

orizonta l and the )lumb ob is u ed \wheree r .1eces nry 

to accoo)lish tis end • . h· n the tra~s·t is se u~ oveT 

t r1e second Joint on the center line , iG is bccksi o·hted 

at the · r e coj di · int and the flectio n le i r ..... d 

to the next tran it oint on line . · ~ t ec ch center line 

tation ten- e y ail is dri en , hich has been re -

viou ly tt.nche t rough averal t _ic ::ness of red cloth , 

so fol ed s to form nbout a two inch squ re of cloth 

with the nail in the niddl~ . ~h e are driven flush :ith 

tte ground . ~he t e second oint is reached by t e 

c ainman , tne exa ct dist~ ce is noted and recorded by 

the head chainoan . : e t~en signals th~ t he has reached 

t~e tr ·nsit point , and b th c ainnen return to the in-

str nt . mh ins trument i t ... en t • r u. • y o.r s et aside 

nnU. ta' .. s tor istributed from , c~ r a t e~ch st-tion , 

by drivi alon nd thro ·iJ. g out two stakes at e ch 

ts.tion . T .. t th tokes sre driven alon tn dge of 

the ro~ d t thirty- three f et from the center line . 

~he e offs t sta es e set by meas ring eoch istanc 

se 1ar tel~ from the center line nail and drivi g a hub 

a t the desired dist_nce ~nd llowin it to rotr de about 

o e i~ch a bove t e rotnd . u~r stak is driv n a feu 

inch in front of the ub in sue a m nner thct the t~ 

Jn-t , for bout i~ inches is visible . It is us ally 
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slop d a~ay from t1e ro ~nd is mark d with t e stat ion 

number on the front face and the distance out from t e 

road center line on the bbck f &ce . The hub stake is n~ 

e sily lost or d stro d as the u rd take . In orne 

in"' tances it is de sir ble to · lace th reference stakes 

t a greater d.i tance out than thirty- th;ree feet, ~hi ch 

is half the right - of- ay \;idth on al l tete roads , and 

t his is done i n the c.-. se of a dee cut or i='" fil w ere 

the staxe would be d 

tion. 

o t or covered u duri construe-

U ually fter ortion of th road is s taked out 

it is oross secti oned , · hil,J ce ter line nails re 

plainly visible . ~ !1 t bench f om t~ e oriainal re -

liminary can be fom1d , t e level s are 1 rays be un from 

one of these bene s a:d ~ll benche re checke s t _ey 

come, but a in t n is ca e , 1 _ere t e old .P-elimiJ?.ary 7las 

1s el s s , a enc 1 ma r~ i est ~ blis ed ~ t t be innin of 

the reject . _ s i ke in a f ce o t , or a root of a 

tree, or a ha f-inch rod driven · lmost flusl , bJ o corner 

fe1ce o·t, ma~es a o -a b nch . 0rdi· aril~ fenc pots 

and tel pho· e ol_s ar not consid red errnaneJ t 0 h 

for bench m~ rk • ross c tions r teKen at e c pne-

h n r d- foot station ~nd a t ea c plus st~tion here a 

b_ c~ k aCCtlr • _ Od r l1 in ·s are t a k 11 be i.tll1i · t the 

center of tlA· e ro· d •lnd thirty- t l ree feet or L10re ach 

si e of the center , i s ch a anne as to e - tch ve~Y 

b. ~k i t_e ro· d . In cr s~ s ctioni~ 

chai· man t ·-.nds in the center of th rov. d 0 re t nails 
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and r a s the istonces out on tne ch in "hile t e rod-

m n C- rrieS tne rod. u11 t e fo~ ~·nr end Of t 16 C nin . 

In the noLebook t ne bench krks and turni LJOi:nts nre 

corue o t ~e left 11 nd a >J to 6 t ~er \:it "the st. tion 

number of t cross oections a~d the eros section nre 

r co ded on t e ri ht h~nd • ~ach r udi ~ bei - re -
cor ed to the ri Lt or left of tl e c nter ine of the 

8.""9 and i logic 1 oruer from the ce ter out . The r a 

in s taKen to the nearest tent of a foot o.re r c orcled 

in the " forrh of ~ f- .. ction t e num rat or be in t e rod 

r a in a1 d the ienorni a tor be in the istance out from 

v e cent oi the ro5d . 3enc arks and turni n oi ts 

ar rGu to un r dths . ~hi i illust t ed in th re -

lim in i ote cccomp nyin this t esi • 

r ir r ily th t~ - 11. ::::.t the snne ti:n 

t ... )reli ins. r"' not s e ta ~en d is recorded on the left 

hand n e of th not b 001~ ' .... s :· s d01lG in this case . T 

otes re reduc-.3 in the office, but t1 e el v tions of 

1 c m r.:s t. i1 the 

field . nuolly ev r~ turn is recorded en s ch objects 

are sed fo turni y oin s as ccn be aaain foun a.d 

useP • each roa r ~din fron the 

.,.,. . r . it i c lStomary to c ... ry th T . r . i the head n 

.·rite t e : sult by addj tionJ be~i~1 in6 t tLe rio-J::t of 

ecc rod r a~inP" , a d ·rite o.bovu JCh fi ure some number 

w :ic · -len adu. d to t :r_e fic..u-·e .... elo \ ~ill Jrod 1ce the 

corres ondin~ fi-ure ift t~e H. r . :or xnmpl co sid r 

e 
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tLe - . r . to be 480 . .- :1-"' tn rod r__, ..... i: . - to be 9 6 t 
J . 

ten f et out ( :it ten 10 . '1Le im ortan" ~rt of the 

H. I . is 80 . 7 . • 6~ b co es . 7 beca se t 10 ro"' re d-

or the 

·-. - . thus , -7-0 - 8 . fi--ure to be rit.ten abov t: 

• 6 to m<')r:::e t e ·~ i tion 7 , \!ill oe 1 and to mar:e t _e 

to z~ro , l n.st be - ad . I - . 
1e:?t of t e 1ine ··:il be scv';..n , canse tr ... re i ..... o .. 

c rried ov,.- f- t e o: c~e~ing · d i~io ~n the re -
1 . 1 

St1t :il be ·:-itten 

~or~ i. ~cnsel an vit~ a 1_;_~ lo ~r · ctic notes ca n be 

- d ced o t as f a t '-' s on~ cs.n be 

he cross c ctio1s a 

section s_eet s il l .... tr-- t d b·- t .e accom a11yi .. '-' bl e 

print • ... h Ot;t Od , b i V , \ il b e~S i1:- un arc-.tood . 

u .... c -, s a _ i c.~. nts fi e feet , n e'"'ch s. re 

is ubdivid~ into f ~t ~ 

v tion csu~~d f r 01 

i c a ... .... rt , _ u~ ·(; b tc \.e1 five or a ru tl le of f ' v 

at t. c lev ti 1 is t1 · .: tto-

rel ...... tive to t} c c: t e r e 1 ~ v . t i n · n .... t t ~ ... c r ~) c _ i:..., -

tance from t _e center . ~1-- in · ar tL ~ 

·· ull li 1e c 1 .L.' line v ... ~,;~ it bl'...C: i:..t~ • ..... ec -

io is m. • • .J. it ·- l.. ~r er st io -Umber ~c -

com~ 1,Yin 1 rin s f l r 1i.in r cro s cti on · 
1ill ill,~t a te t• . .,;. .... . 

.. fte tl:v ""'n iTe ro· d , r a o t.:.o- of it , h-rv een 

stak c t , 010 ~ acti on~ , ttc not s r d cod a~d cro .... u 



•.J:l cti ct. · ... 1 b Lor-

i z ont 11" .._"e c ..... t -:: i o or o n1 :e feet on 

t: r ofile s ~e t • ~~ch i cb veitic ~ lly ~e~lJ -

s t s ten f~ t i 1 v .... ti on . ..1. i i t .oTt,., sc~ le 

t o s 0'. sli0 h"" dif:: r nc i 1 ~ t.. ti on . 'l'h .:_Jl n 

i ot ... ve ~ b ve tL )TOfi l in t - '-"yr:: c ~rovid .... "' for it. 

j. o: i --·incl bl l me 0 -Y ro-"-imn ~..~ 1.,... t 

for t fi st t . o tho r: nd fe t. .~.~ .:ev r , at c· t tion 

13t 0 - ~. it w eci d t _a ,.,. 'x24' C 

v S nr an f lo J line h~ b en t blish , by c 

.1e tho to b c c ib~ l ate r . ro t :t flo~ line ou L b 

t .e thre f t r· s f t:t cu. v rt , l u vl .. e t " c::-

ss of t e 1 b , lus n f oo , ich is t e thic-n 

of e ·rth o ire c s c v ri • sd L mi i -· v - ~ 

ei .. .l. o::' r o e nt t tis oint 1 .. t ta ion t , 

~n e i -.t en inch i met r cone. e i ... c v.o s esire ' b lt 

t is le ty of droom id n ot a ffect t .. e he i t 

of r ad e aJ reci a lJ . O'i 1 i t .en ct stat ion zero it 

t 0 -t nece s to cut the nill ' in s ue a nanl r 

0 th b ot m, aJ. ... t tl: e 

sar.e ti e es abl~ l ch a .... r,.. e t h" t t Le cut t nka f rom 

t!. ill ·ould just make t fi t t _e botto of ill . 

l ired t',. ut to be C..)_ •-- o .. ~i 1. t ly fi ft en rcent 

i 1~ I i so i 1 , ~ f"_ n t .:.e . 11 , t o a 11 0\ t or h rink-

~-· . It v: .J s ort 

ill ~r~ .... ~~e in ic ~ ed c s n ~. tiv 

u · :1 r ades ~ re ~o itive in th ~i ctio oft e 
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t ti01 • 

c.d ot .. :·m·ne by triel. ..fter t pre -

limin r· "1 . lo v d all 

il ~i vh il : ~ the leY ti nv 0 v •• e V ri OU ~ 0 . nt 

.. ri tten to eft o:: tho·- r ctiv v rt·c 1 l"nes , 

or de lin is ~ neil d 0 t~ rofile . he 

c t o.L 1:· de ·s nsu 1ly c lcul· te" sot, (.4t it \: "11 n t 

in h1ndr dth..:.~,c:o tho., , .is l" 1 ~ ~i lc . r." d 0 .. 
re t 1en c . c 1 s tion or .llS S"L ·t .. io 1 , s 

t e c,..,se .... be, d .e r cor"' on ..... - r t i e 0 v 

t- rtic lin'-J .... in enci l or .I e ro:.'il 
, et . t ··o re e inter ect , if t .. eir algeb- .. aic 

"'iff r nc is e ... u 1 to or t\JO ·ertic.-

en ve is il-:t["O .. nee 
' of nch 1 n t ·o be r ..... 0:1-

able for ne iv 11 CJ iti ns . e ,..,t t tion c 50 

it ould 10t be ec 0 c 1 to se a ht 11 "l .. foot curve 

a .~.undre foot curve '/.0 1d be too b ... l t . It ._,.S 

decided in hi r~ c co to use t o- lnd- e f ot ve··tic 1 ..., 

curv • ~0 c~1cttl ~e t iou r e 1 a v xt · c~ 

c ll::·ve , f " "'Ct t .. olev tion alon the .l.. nt s be ll 

ca CUl'"'ted fo the rio s ct t. 0!. i tl st. r n , t on 

uLt:: offset .... be Ca1CU1 v..,d b" .. v -8 f'O.L."ll Ul• 

.;. len t _, .::: cor 

and X = i t ance fro e d of c·r ~ . ~ c ~ ~ieAt . J to 

fi 1 t .e co ·~ ... cti on for ny 1 ..;) st tio_ is to ..I. 
~ t de -... 

er ~ -4- c c ·1ter cor1 .. ecti on fro h f l"m 1la 

G.:- I , x feet in 1 ich G/ an re 2. 
tS 
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the r s~ ctiv -ra es ·n mus t ""'r cede"' by v e rco~e:r 

s i ""ll . _ h s 1 i e r ·--y t.1on 'e u "e to 0' e.... advanta -e 

d results obt ::ined with sufficient sccur'-' cy . u tl or-

di a ry sli e rule in hie t e t wo lo er c ~ l s ~ re alik 

~:1d ar .L or inPry lot: rithmic division, a•d the t 0 ' per v 

c lvS ~ li .t:: 
.. J.. q 1· Ye o"' t 1o\:er c ,., l v t.;; \.J 

th V} be innint; o.t top. ' t t}: c n -.. ,. , ., 
te_ cor ection t e sc .... le, 1"1 e J..• • vr.lS L..., v tne se .. i-

tp 11 ~_. e:1t of t G cu_v Oi t _e 'C .scn le . ':'hen for ..... "1 - ~)1 , .. 

on L v 0 c ...... l 

... ft r '"' 1 ~re "'e .v been dete.:,Jin d t ey ~ r \.ri ten 

cti n shee ts 3 tic .. 11 · , ~11d t t center 

of ~n 1ou~l - just ~bovo ·h reli inarT cr sn sectiLn • 

... he ty)iC .1 croc·s ...... ctiOl i ShO~.n 

n sh~ t t :o 0~ vh .l n ~ 

vy tr··n .... re t cell oi 

t.c crocs cti 1 

rofil • .. t r:1 l :...t i n~"'e cf 
~0 corr s on in::r t 

01\ 

.. ·it t: .. cent r 

sc .. e usc .. on 

his .st the 

c 1t r elev~tio of ro~d ior the s)ction in~ e ti ~ line 

is Jra · a lan :)" th t ..... ~1 1- t , ma.r .. i ~ a r nroductio of t ... e 

ty_ic 1 ClO'S s cti n ~ t t..c .... t ~ tion ond )1Lv stcti n . 

I fil_ s ctions , lo~ s v ry from t ~ n e to on in li r 

v ork·, to one one - hclf to on i , 
~. vy J rk , XCGl_)t in '" 

c s ' re t soil d r.:J,....~ ndo f1·tter lo e . or t 

D'"' k of :...ppea '"'nce slo1J s ... re ·1over ·..: rie i 010 con-

ti 1UO 1"' Ltrotch of Cl t or fill vC ions , but i C.h.-Si 1 ~ 

"'r o .1 e t o t c o t 1. · :;.... :.. n b c 1: r:>·r i 1 , t h s 1 c e m .,. 
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changed . For instance one may have a thousan feet of 

heavy f·11 :hich has side slo es of one and one - half to 

one and then the ro d m~y cut in o a h~ll and on the oth-

er side tlere may be a light fill wit three to one si · 
\ 

olo es . ~h ty ica l cross section for ~1~ ro~ sho1s 

the top to be twenty- fo r feet from s~oulder to s oulder 

vith thu she lder one half foot lo 1er than t e center 

an three to one si~e sloJes dmm to the bottom of the 

ditch which is t\ o t lo;er tt-an the center. ~ne 

ditche are three feet 'i e on the bottom und then st rt 

u on a one and one half to one s n e . rom this it can 

be re ndily seen that 'here the ori inal round at the 

sides is t"Vo fetor more lo 1er than the center of fi -

ished -·ra e, t nere ,i l be no cut . 

' fter all tte te _ates have been drc\v.n forte 

ro o e grade , ~ t e rea under .eac_ tern 1 te is run ·,i th 

a nd recorda on the cross section sheets 

in the ro er lace . The letter C" is used for cut 

and "..tJ" nhis ives the end rea in s U3re 

feet . In rtlnnin t_ e a_re~s of the sections the plan-

imeter is set so t t once a rom1 ives half of the de-

sired re • If t e reudin is doubled by repeatin the 

operation , the a rea is correct , and is recorded , but if 

it varies more than a half foot , the a rea is a a in r n 

unti l the second ti rr.e around does double the first read-

in • mhe lanimeter is n instrument th6 t can be made 

do very ood v. ork r.i th a little ractice . 
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~he rces c: re no·.' recorded i t eir roper colurJn of tl e 

earth1ork computation sheats , (fo m - 1 } each being 

wri ten on the same line corres ondin to ~ o 

number . The distance in fee bet,. een sny two cross-

sections is calculated and recorded and the cubic feet 

between any tva end are s com uted by takin the ver-

age of any t~o co1secutive end areas and multi lying 

t is by the distance bet~een the two . This is illus-

trated by the st ndard comput tion sheets accompenin 

this thesis . In referrin '" to sheet 1 of earthwork com-

putation for the reliminary quantitie , .·e find that 

from station minus 1 + 00- to st tion 0 + 00- ~ , the 

distance is· one l:undred feet . The first station has 

an end area of thirty- two feet in cut and th~ second 

secti on has ei hty-ei~ht . ~he average of the e two 

is 60, and this multiplied by tle distance, which is 

100, gives 6000 cubic feet . ~he same recess is con-

tinued t roughout . 

If the proper grade h~ been decided on , .e 'ill 
et a nlance point somewhere n ar station eight . The 

excavation uantities re ~ dded up to t e place that 

it is thou ht a balance should be obt i ed and the e~-

ba knent uantities a re like~ise added . The total c t 

is then divided by the total .fil ~nd if a 1 . 1 t o 1 . 2 

balance is obtained the grade can be used . om times 

by tryin different stations a balance point can be 
, 

obta~ned . However , the gr des ma h ve to be chsnged 

s veral times in order to get the proper balance fac -



14 

tors . Jhenever a b- lance point is found a heavy line 

is dram a cross the computation sheet t th~ lace \·here 

it occurs and the total cut and il_ uantities for that 

balance are recorded in their pro ~ er colum ~v~ r 'ith 

their b lance factor, as shown by the ccom anyin com-

putation sheets . In the next balance from stbtion 8 - ~ 

to stotion 13+55- 1 it ~a found necessary to borrow in 

order to bet sufficient dirt to make the fi • laturul 

conditions and length of h ul m~de it robable th li 

haul 01ld not be past the culvert and hence a balance 

point was made here . The next bclance from st tion 

13+55-· to station 23-~ v.as handled in simil&r manner 

exceJt here it 1~ S necessary o rai e the rade hi he-

nough to )revent overflow of the road . 

From station 32 - \le had an entirely different 

condition. It as necessc ry here to cut the hill suf-

ficiently to keep the rcde below 6% and also make the 

bala ce point come ne r the to to prevent u hill haul . 

It must also be remembered th.t the next balance must 

be c~red for , which in this case \ffiS determined to b~ 

from station 3 ~ -~ to st~tion 42 - _ . The portion from 

station 37 -~ to 45-~ 1as subject to heavy floods and 

in order to keep the road f:om being S\~pt by floods, 

it vas n cessary to ua ~bout four foot flll . t 

station 44- it ecided to u e a 4'x5'x29' concrete 

box culvert to serve as a cLttle pass nd the countr 

agreed to ay the cost of thiv over nd above the co t 

of the culvert hich woul ot orwi e h ve been used . 
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Hence , it becao.e necess3ry to establish such r e 

as wo · l d cover t e culvert sufficiently . fter several 

trial rddes h d been laid the templ tes lotted , the 

re~s run, nd the uantities fi ured , the gr ades as 

shown in the reliminary profile were fotmd to s~. tisfy 

the given condition , and li~ewise vertical curves were 

i traduced vhi ch woul loo vell on the finished grade 

and be pr ctical . 

~ t st tion 57 - A it ~as consider d w 11 to fill the 

de ression and stwblish a lon , trui nt r de . It i 

to be rerenbered thnt a lon , strai ht rade presents 

the best e ranee , but is not alw·ys the most econom-

ical and hence no t~o esi~ne ~ ~ould 1 y the s ne ~rade 

on any ~rticul r ro d . 

It might be well to m tion here that t e equation 

~t station 26~18- = ~6-00- as due to a difference 

in chaini of the old or ·-inal surve n 

one , and it is nlways des·ra le to make the chaining 

agr e v·ith the ori inal in so f r )OSsible . lit-

tle be:o d this , t e old surve- n les off to the left , 

\Jhere s the preoent snrvey runs str i t through and i 

all new loc3tion. ~he e u tion, station 60+~0 . ? -: : n - t 3 . 8 

las c u ad by the nev urvey ~ain joinih the old survey 

Gt this oint nd then the old surve..r stations were used . 

It will be seen thL.t unless some distil uishin m rk was 

tlsed so e of the station numbers ~ ould be re ea ... ed . Th 

1 tter '.:." \vas there:t'ore , ado~ te to be sed afte-... all 

t tions u to the oint where the old alignment is agai 
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used . 

':'he balaY!ce from st ~ · ti on 35+39.8 to station 43 45 

res en no particnlcr oblen o her th8n to get a 

f o:... irly ~o o cr i..t v·i thout exc So i ve haul ~nd with the 

ro,Jer u-=:l.:nce f ._. ctor . It 1 ill be note , ho·\lever, tp.a t 

betw~ n stations 4 nd 43+15 there i a s lit uantit 

in t he fill colwm1 This sim ly me ns th~ t the bal:. nce 

doe ;..1ot occur ex ctly ..... t either st tion, but so · e1~here 

bet.veen . Th xact .. oint is s .. ·umed to be t he proper-

t i onal ~ rt of the distance that t ~e first u·ntity 

bears to the sum of the two parts o ~ the split q a tity . 

From t~tion 43 22 to st~ tion 53 there is an nrea 

subject to floods und hence it v uS ecessary to rise 

the r de con8i de :r bly .. t t is .tJOi 1t an borro~J suffi -

cient dirt to ma e up the defici ncy . 

From tation 53 to st. tion 58 1 8 the only necess -

ary t hing vas to h· ve sufficient fil t ,,..~ 

out of re t ground and ~et an economicr 1 • .L 

a~e c n be s~id of the bal nee from gtat~on 57 to sta -

tion o5 t 95 and it is necessary to et such 

will not a- pe~r chO..?)Y a ·1d ·;ill not cut tr.e to of the 

hill m~ch nt stations 69 n d 70 . The percent of gr· e 

h re is light and it is t- 1 ~ :: "ys well to hold the ra s 

as hi h a s osvible even on the hill to revont snov 

from blocking the roud . 

In the next balance it i nece~ssry for ·n. r a e 

to be ev n i h tr .. e brid e floor a t st.1 tior 82 t 2 and 
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in or er to ke lj - the row. d ::. bove wet ground and rna e a 

good a ro·'ch to the bri e , thich was to be used in 

lace . n the othe r · side of the bridge it was neces-

s r:. ry to make a ood sp· ro· ch to the brid e v. nd this re -

uired con idera~le borro to fill the decided dip in 

the roa d ; t this oint . 

Beyo d station 102t 90 the roa d w s a ll construct-

e ~nd ac cordin ly th3 gra de v.as made to corre pond with 

the origina l round a t t h is oint . ~herefore t he hill 

at st~ ion 97 va cut s fficiently to ma~e a 0 00d n pee r -

in ar de on each side a d to make the necess ry fills 

without excess ive ails . There v· s" slignt up hill 

haul bet~cen sta ti o s J6 nd 97, but t his· as not ob-

·ectionable in this crticul : r ·n t nee . 

ermi oion \8S obta ·ned to l ay tle gr n e f or tle 

entire roject ir~e~ ec ti e of ~urfa cin , which was ~n ova 

to be necess ry 5 t certaif oints , althou h thi s i~ m1-

ustlally ac counted for a t t! e time t he r e i t> desig ed 

by s triki· off the u per "'even tenths of t t .... road ·'1 

" d deducting -this area from th u ntities ~ t t his 

point . 

: fter the rades ha ve · 11 been est blished , the 

qu~ntities co uted and t he b 1 nces determined , the 

su.mm ry sheets are fil ed in . 

orm J. - 13 knovn ~ the sum..11.:1 r y of earthwork by 

balances repr sents the tot 1 n~ber of cubic feet 

betveen t he s ar.ate b~ l ce oints t~K n in order 
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a is Ailled in , like t he acco~ps yin~ )r liminary form 

- 1 • The ta is t 3ken fron fo rns ~-12 . 

ex t fo r m . - 14, whi c is t e swrun~ry of ec rth 1ork by 

columns , is filled in . nhe dati"' fo r t h is is likewise t ~ k n 

from forms - _12, s · eets 1 , 2 ~nd 3 , and is t e summa tion of 

11 e:-- rth ·or ~ nti tie s in e · ch column . The t ot a l of 

the s mm ...: r of the e i..l th r:Ior_ by col .... ns must check t e 

t ot '"" ls of t e summe ry of e ~ rthwo1 .. k y ba l nnce • 

B fore t he form 3 - 15 can be fi l led out it ~i l be 

necess ry to com~ ute the overh 1 . i ll overh ul on or-

dinary ea rth 70 r K is com uted by t e mass di 0 r m, an 

it may be ;ell here to ex ;l~in t e mas 

s l c ing t he · c ocr ut tions for t his p oj ct . 

1 oose reaoon~ bl~ sc- s f o· lot ting 

2 . In the b 1 1ce Ul1" r co siderr· ti on inc r eus t he f'll 

uantities by the )ercent of the b _. l -nc • ~ota l c t 

-. 
'"'" f " sho ld t en be e tr~l . 

-::lind t .e a l O' braic Sll.Iil ·of the cut ~ nd fi .L e: ' . 1.1 

stati on. The or i 1 · te for . ny ot .' ti on is lJ e ale:ebr ic 

total of t e s l ...- b ~ ic s n.m~ to t h t ... oi t in t e 

b l ance. Cut uantities are plus and ~ -ere resented 

by a scendi ~ curves , v.ile fi 1 ~ntiti es i re minu 

and r e) resented by desccnd · n~ curv~~· 

4 . )l o t he c urve . 

5 . ~ he fre e hn 1 i s fiv hundre fee t . It i s no ne e -

e ·· r y to fi d t r..e s ection o_f the ba l <;..n ce ~here t he 

haul i free . 1 o t _is find the Joints her~ a line 

ar~ llel to the bs e and f ive hu dred feet lona wil 
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intersect t1e czt and fill lines of the cu ve . he 

ct rvo , bo ·e t'_is li"le :t .. e .... sW' .. Tts the c ~t c: .1d ilU. 

ti ties i thin the li. .. i ts oi' free • ~ e curve belOY/ 

tl:is line re;rresents tl e T nti tio on , .. ich t _ere 

wil oe ov .... rha ul . ( uee li e c~ 

b . ... rom the f'"'c+ t at t' _e cut o_ fill '"'t any JOi t on 

t e ba.:> ine is re_Jre ..... e: t - 'y ·t;Le or lin, te of the 

curve t that oint , 4 e ... e the fi ve-1-rndre foot line 

( 1 .. a. a h 5 ct1t t .. e a.Jcen inL curve .:ill "i ve - r 1 h -

ica lJ tl:e number of cubic yt..rds to 'ue overh ... ul·.... ( uee 

l.:.ne ·C) 

:in .... ~ by he : om ~1 m~;;t _od and t · o t .. !..ttl - ter. in -, o.c 

it 1 y be fou, fr n t1 m s i r:m aa followo: -

a. n e unit f a re~ circur1 cri b...,d b.. "'he curve 

ce~t~iiL · Qmbe: of cubic ·ard st· ticns of 

ul c ~l ... s ts d. _n our ex .. 1 

e ch u.nit one hu. , cuuic .. ~ rd st· tio s . 

fore th ivu t· e nu~ber of cubic 

y r ~ta ions und 

io ntmb r of c bic · rd tatio s "ivi~ y t a 

c .b .:.c ov...,r 1 ... ·:1 ive t st tivns of n~ul . 

n ou. .le l ~0 : 280 ~ u.o5? ota iono . 

10 • .1.: ree h tl o i 1 500 feet , 1-.c:.:.s di Lt..nc m1 · L be 

stbtr~ct from t·~u total h·-ul . Ex r.~l : -

~ . 357 - 5 . 00 = 1 . 6-l st~tiGns . 



. ta . u t ( - ) :'i .?0~( -.... IV ~abrbic. rtic·l 
u:::n ur inate 

30 0 0 0 0 
~J4 130 -t l'O 1-lr.O 
,-. J5 180 0 -t l80 ,-.10 
rJ6 100 48 .,. 5r.., 
r J7 200 7 .... 1" "' o..~b 

~ b :zo 120 +-00 
r• J9 70 120 - 50 
40 0 300 -- 00 :240 
401 0 l EO - 120 20 
401 0 120 -- 0 0 

00 00 1 Dnce 1 . 20 

'rom tt bov illustraA i v ba ance t~ curve of the ~a~~ 

ttis L-tho tt follo 1inr result were obt ined :-

rdi te ~C=2 . 80 units or 28J ctbic yards of di t 

ove r a 1le • 



1 s u re unit = 10 cubic ·p rd t>t"tions . 

19.2xl = ~920 cubic yurd sta tions. 

1920 -:- 2G.O = o.857 s~a tion haul . 

st · tion fr 

. 857 - ~.0= l . b57 stations ov rhaul 

= 520 cubic :, .. r ..... ~.~ation • 

.... 1 pro:-i m-... te ~·J hod t1~a t ay be used in findinc'; 

t~e c nt r of r·vity of c1t - n~ fill directly fro the 

escu in lines of th 

c urve ~e ractic 1; ~tr~i ht · elo ' le fiv hundred 

f oot line, is as fo lo·;u : 

1 . he line EC r resents to scLle tte _rda e of cut 

ove=h ul d . Ther fore half the lwn th of tnici line 

\ .. i 11 re re sent t o ~ c c...l e h ~ 1 f t 1 is · - r ~ 6 e • _ o · c t 

ha lf -..... . : int horizont' .... -Y ntil it int~rvccts the 

curve . k e a ;scis a , o horizont~l o.dina~e , of this 

oint on curve , is the str tion ~e e t· J center of 

~ r~ vity of t1o c t occurs . 

2. :ind tie stt ti n of tne c nter of ~r vity of the fil_ 

re res nted b~l ' i tr e same m nne_ . 

3 . '"1 • iffarence b t:e ~n t se t~o s tions is · ve ~6e 

b 1 . 

4. ,ubtr~ct fi v s ti ons ir h~ll to at r~:ne h ul . 

5 . ..... ul ti l y b y~ rdu to obt in cubic y~rd s a tio s of 

ov r _ r ul . 

~ t us 1 con~·d r tle first overhaul ~roolem on 

tb r j ct. ..J i n there ar no SJecial forms for over-
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hau com uvations tl:e · re u uall · ut on for ::-' - 15- ..... 

b c 1 n il :: t 1e c l mn headings . It •;ill be seen by 

ins:.. ection hat t l distance from .._,t "' tion -1+00-~ to 

str.tion 8-... is ?T er than five l: undred feet , 11 ich 

is t ... e ista c "i ven in tl e s ... ecific __ .tions 3S fr e hc.ul . 

~ irst e·Yter all the cut u 1 i ti s in their ro er col-

umn as JScribed bove, then u ti..) e e ch fill u'""'ntit 

by 1 . 12 'nich i .~ tte b ..... l ance f..4ctor , and e .ter it 0 ~) -

site its t· tion number in the fil column . The s_ide 

rule i use ..1.or th-.se mul'ti.Jli ca tion '·S it giv s ..c. -

s·tl to cl oscr than c n be yl o 'ted . T... cut r::l1d fi l 

col~1mns should add u to the same numb .r and ii tne 

do 1 ot , di tribute tle diff rene in th fill column 

b· in ecti n , rovide t e d.ffer nee is not too re~t . 

Th al ebraic Slm Dnd vertic -1 ordin te re deter ined 

as de~crib d above . It is cu tomLr to use the hori -

zontal sc le on i ch e uvl, one hun red feet or 

one st tion . The vertic~ l sc le rna be c o~e to "n; 

C011Venie t SC le nnd in tle CLSe of t~e first bal nee 

t1 scale of 1' : fiv t .ousan cubic feet v~s used . 

;.. line rallel v:i th the se and five st~tions lon 

as dra ~n . ·t the oints where tlis meets the mas· 

curve , vertic 1 lin~s ;ere ra~n to the b~ se . The 

raphic nethod ; s u ed , ~ s this hS the office r~c -

tice s t that time . The two verti cc. l lines ,·ere bise ct -

ed by the horizontal lines until these lines continued 

to meet the c r r·t r ich ointo vertic..::.l lines ere 

a a in ra\Jn o the .s. sa . .Lhe these ver-



23 

tica l lines eet the b~., line give r a hie lly he 

sta tion of the cente r of ,.... r ..., vity of the cut and fill 

res actively as revi Otlsly e...r l a ined . I.\ he com ut a tion 

f or overhaul is l .... c .... d on "the mass din ram s ... e ts . 

1:he second roblem from stc... ti on 2 ..... to s tati n 

2- ·· is some ha t different t han the first . ·~ herever 

a l ow .o; o · nt or di oc cur ·in t he m'"' s . ... urve c. s a t st -

tion 26 - .. it indica tes all uanti ties a bove .this oint 

bal ance a d hence the curve bove thi oint must be 

c on idered sep E::. r tely .;.nd a hori zont 1 line is dr wn 

a t thi oint . Thi h s t ~e e ffe ct of raisin the b s e 

line and mea s t hat the p r t above ·nd below this line 

a ~e to be con idered ' epar·tely . ' o etimes a dition 1 

b~s · lines re introduced to incre se the ccuracy of 

the or K i f t he mass curve is v ry irregul r . 

T e r ~ inin c rves re simil~ r to t ose a lready 

ex lain d . It will be n ted , however, th~ t the c urve 

from st ti n 56 to st ion 66 lies below the base line . 

~his means that t e fill prece de · tle cut in the di -

rection of t e sta ti·ons. 

~fter all overhaul h~ s · een com uted in the above 

manner it is S L~m· rized on form R- 15-· s heets . ~he 

borro~ com uta ions are also included on the s·me s nee t 

in he s a ce ro i ed for th m. Borrow is 1 . 2 P- C in 

· which F is t he fill a - d C t he cut or the balance in 

que tion . 

~he s umm ry of ea rth uant ities mo no\ be ad3 . 
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j_his is sh wn on form 3 - 15 incl ded with this thesis . 

:Before ~ettin any slo.de st""kes , the r ddes ··re 

USLlally t ake from he rofile nd -;ri tten in the b ck 

of the notebook, nd a notation i ~ made of ha t the 

ide sloes a re, ard where they chan e if t 1e re is any 

ch 0 nge in them. It is e r sr then to fin the 7 r de for 

any pa rticulr r ~ta tion by refering to the recorded 

graue notes . The ty ic 1 cross sect ~on used in this 

st te re uires the use of three ifferent r ade rods. 

~here is the center r de rod, the shoulder r~ e rod, 

t he shoulder r ode rod ~ nd the ditch gr de rod . The 

shoulder r ade rod is . 5 lower than the center grade 

rod and the ditch r ade rod is the center r a e rod 

lus two fe t . Usually the center gr e nd r~ e rods 

only a re recorded nd the others are c· rrie ~ e tally . 

Lhe notes re ke t as Lre shown in tho slope st.ke 

notes . ·- rod readi L. is fi.c t taken at the ce ter of 

the roa d and the cut or fill &t this point recorde d in 

the note booA and also called out to the ro mun, ho 

is over ed ia his e~tim~t ion by this ce~ter read in • 

The regul~r typics l cross section was used in the 

fir t 3rt of the road. Lt station - l~ Oo - · the center 

cut res 0.0 and on the ri~ t the cut v s 1.3 at 21 . 5 

feet out from the center . Since the slo e stake is 

set :here the side slo e interse cts the surface of t~e 

ground , the c onstant distance for cut sJctions ~otud 

be 12 feet , which is one half the tidth of ro 



lu t 1 • a. ·t anc from t ~ S!10 ld r to the bot tom of t 

ditc ic is .a ur ·nd one ha lf fe ,.., t , JlUS the .idt . o:f .i. 

t .. e ditch bott or..1 , \,i ic is t .rea feet , maki t otal of 

1 . 5 f et ,.., t cut f 1. t i m 1 . 5 l ui.J 19 . 5 =21 . 5 ... 

f t . 

o ider now the fil l sect ion on the -1 ~t o~ tc -

tion t rv • In t is c ~ sc th slo e · tuze v.ou1d be et 

. er tLe to s o of t fi s~r i s tte ori -i na l 

roun , and t ~ co ' t -nt i tance fran the ce· ter ~ill 

b 12 fe t , which is ha f th~ idth f t e road a~ . · ly 

o lo e t .s _ i s et in. a c si e of any s tation nd in 

ca se t he vo k is li ' ht , ca re m1~t be t nEen not to mi 

a ny c t s ... ctions - d t K tho . a s f ill . Slo "t a s 

r m r red . n heir fro· t "t:"' ce ~· i . t .eir cut or fill u -

i n._ t, . 1 tt rs urn-

ber , then u ~sh 3n t h distance o t . oth lo1_) e . st .... ~ s 

a re m r:_ d 1·1 t .e s a~e . ann r exce· t tb -- t t .e on 01 

ri . t < S t~e c t r c1t or fill m~ r ~ ~ o e b c : . 

' ~ r conv 1ient a r~ - in ~ ig t ken on the to of 

hub for an c rtic 1 - r "'t2tion , d t e cut or fil b lo 

or above t .e to os t .is ub , a he c se may b , r corded 

i the noteu - n J· ~~ o t e ~ ~ e oft e u rd s t "ke . 

e in s e tin · slo ... e ct· __ . s coo '.' i th ractice 

and aft r t.e ~ rty become ~ ccu tamed to ettin ther t.e 

cor~ ct JOSi io for a cn st ; kc can ustally b ob t ai e n the 
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r 
seco~d or tnir tri~l and uite ofte , e f · rst .time 

if the grou dis u4ifo m. The follovl~g sketch mcy be 

hal ful . 
I 

I Z.' I ------------ ----~ 
I 'I 

--------------~ I 
------~ 

~1'-6'" 

I 
3:/ I I 

,....----~ 

I 
19'-6''' ___________ j 

~--------------- I 

I HALF SECTION I 

I 

~he contr- ct on the reject for e~rthv,ork ~as a -

':arded to .?e ter o , "'hirley and Gunthe ... , n Omaha cor-

or tion of co si r ble ize . They in tur1 ub-let 

this roject to J . 1
, • wi ~ ;ho \~as very oorly e uip-

d indeed to l ::. ndle tLe job . H hnd only~ fe fresno a 

fres o te s a d t is as or should have ~een a on 

job , O"in ·to the ·mount of haul to be 3 e . 

Onbtruction vas be un near th_ zero end of the 

project 'iith three fresnos P_ d en he~d o_ 8tock . at -

ur lly pro r ss 'as slo~ with stch n outfit . In fact 

he ·ri t hns been i ch~r~e of rejects on vhich more 

dirt Jas moved i one month thJn in ·n entire year on 

this ro·ect . evertheless t here re so m~ny problems 

i valved in this snort reject that 't is r ·ther inter-

e ting to ob erve . 

First ob rve the conditi n of the roj ct b~fore 

construction s st~rted s t stntion 0+00-.~ .nd looking 

in the direction of the reject. (see ict1r0 ]1 , p4 6 ) 
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The actual cons ruction vo rK 1 s begun 3t stnticn 14-

a ·1d th .: neY¥ ·orK w s o e u to st~tion 26-

the .first week of construction , \Vhich ~as the Heek 

of _:.u ust 5 , 1922 . This is sho\ n on '· eal:::ly construe -

. tion re ort #4 . Bet en s ations 26- and ~2 -b the 

pro· osed ro dway ~as covered with trees and brush so 

that consider ble cleari· and rubbing bud to be done . 

This same co diti ~ n availed from sta tion 50-~ to st -

tion 58- ~ . · s ill be noted in the SJecifications on 

-ge 17 , ara raph 77, "11 clecrin ~nd rubbing is to 

be done by the County , and if the ounty fail to do 

this , then th~ contractor hall do this by force ac -

coun • In this casu the county el eta to hav t e 

orK done oy force account by the contr3ctor . The ac 

co ~ nying icture will sho~ the ork of removing stum s . 

see icture #3 , 48) 

,hile the , or.,. of clea ri 11 a d rtlbbil g ·as in 

pro~ress , the r din .orK w~ s bein done from st ions 

14- : to 26 - .;. , al d afteJ..'" the cle~rin · h d 11 been done 

the contr5ctor t a rted to cut the hill at stction 2-: 
an to m 1'" e the fills on e · ch side of the hill . It \: s 

not k ONn 11hat kind of soi l t his hill' s com osed; of" 

the kind of soil often v ries re ~ t deal in the same 

localit~r . The hill '" S found to be , ho ,.rever , almost a 

pure yellow sand rd the fill slopes of two to one , had 

been we 1 chose • Before the ill a t station 32- A h d 

b e c 1t to t:!'T de tl: e work w s s t o.P e by incle l e·1t 

we~ :,he_ . 



c.-- to 

tation z :o ~ id c _·let d hi!..) . or:__ 1 "to · tstion 2 --· . 
-~ s ~ i .cor in <~CL C">tion it "' 

ce "' · ry to .: ·e cro.iS- .... ctions of 11 borro~· it · :fore 

. y c· cuv ti n is .. c;.de . tha fill ur ntities must 

kno n a l n o i!l order to ch c: .... ·i .. ··t t e excav.tion and 

to Jte bli ... th b 1'- ·1c ... Oil t • v'_e ro..... •. ·as l10'J 

cros s- ("< ection ,. before ~ ny uUrf· ci • ..,. ' ' 0 )1£-C • 

:. ro ir.::. t tine t .e c ntl" ctor ·ould :.r~eck is ·r e 

b -
" 

1 sin ~ a tring li ... e leV3- , or t:r_e _.Toject n -1.1 or \" uld 

it fo irns elf by us in ..... r nd .... :~vel . -~.h tri_ ~· li e 

lev .... is rit le 1 tt ..... C'"' n be hun ·C'rorl1 <:\ stri -1(.. u - ..... 

c ... 1b of 

, nown ele ::;. t icn . I c nte_ .. of t 

t1e r fer nc 3t~~ , tl stri is held on t e center of 

t ~ ro d 6 ... d t .. e otl ~r e d r c i.Jed or 10\. -ed . til t:· 1 -
' 

vel bub 1 indio test >t ttv utril id level ,t_e ist~ ce 

nd if t ... i· · C C OC~o t ~ ~ fi 1 vriuten on t_e r f~r nc 

corr ct . If t e c~·1ter of t:te road i 

b 10 . t. eference t ~ , t ""tr .:.. - is r e_d 0 t _J , ub 

nd t-1 1~roc .... o re- se for t .., c ntel" of t c rc. d . I 

t/..e le · is used , a rod r ·di1 s firut ob erv on 

tJ t~ of tlc : fer 1ce st ~e of k1 lev tion ~n n 

~ .o is ~ xen ~ t t e c_ t r of tho ro ' n o~~osit . 
\·n t-od \~ad,~ .:; vvt.\ \ q \ve the dtHerc r.c. 

t ~ is r~ferenc str: ~ne "ff ~ Ain elev.ti~n ct~e 

t ~ ... ton of t1 o b d t e cente· of t e O"' , S i co t .. 

cut c.~~ fill it> .a-r· .. e on ~.~ ... c re -
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ference hub , thi~ will, therefor , be known t once for 

the road from the difference of rod re· di s . 

Suit ble material for surfacin "aS loc~ ted a~out 

three uorter of ·. mile froo the beginni· of the re-

ject . In order to lac te ~ clay pit , it is usu~ lly the 

cu tom to in uire of tbe county board of the existance 

of suit ble m terials and then to m3ke further invest-

tigations by ros ecti ith a s~~de . L good uality 

of clay can uau~lly be kno .. .. n by ins action and es ec-

ially by t e feel . Often the reject e gineer can lo-

cate clay better than any of the county commiss ioners . 

· dry la oon is usu~ lly n e ecial y go od p ~c for 

urfaci r1 m t 8ria l . ·· sam le of cl y is -.;nt to e 

tes t ing en ineer at Lineal and recOmr.1endct i CJns a re 

made by him for its usc . mhe specific ti o s cont -in 

s ecial provisions for sand- clay roads • 

. ~fter the clay it wn s loc ted., the county made 

an· greement wit~ the land o~ner for the pure ase uf 

the mnterial and the it ;as stnked out . l ~na of 

reference stakes was tlen r tm and a ll cross section 

measu:ements vera ta~en fro~ this line . _ dia. rcm of 

it number one and t e stalcin i hoHn in the notes 

on reli inary cross sectio~s . ?reliminary croas sec-

tiono of borrow its ~re necessary because Slrfacin 

material is all 5id for in excav=ti on ~ is 311 dirt 

v ork . 

So.rfucin yas be -un ·'"'t stat· on zero of the roject 
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and H s carri u to ·~bout t~ ti n 26 - d1:trin.,. t e 

t_inter , the haul bein..,.. a e so that the "Ja ons a l ys 

~ sed over the material alre8dy - l ace • The - material 

s disced and harroJed while bein lc.ced . 

~he borrow it '""'S ke t free from frost duri · 

t e vvinter by coverin each ni t ith s raw '"'nd the 

cl y was removed by 1 ~ing snd C'cra)in • 17\he sli s 

\.'ere dri en over a tra a·1d dun ed into the ;vs t;on box. 

sonewh t slo~ recess, but Ji th a srn 1 out -

fit it is t e only wn tle ater i al c&n be handled • 

... bo t on foot depth of surfacin rna terial was 

used ad it · s allo ~ d to extend well doNn t he side 

slopes beca1se of the high sand content in t e sub base . 

n e me ca aci t culve:ts v~r ~sed h~rever · os -

sible as reco~end d on the old l n . o~ ever , \I hen 

c lv r s re st&ked in t. fi l , the l ngth often has 

to be chung d to fit t flo line as stake • he c _-

ert c o vr ctor usual y tries to inst 11 a ll culverts 

a ~. d of th r Jdi· "' c '\: as this aves a eat dea l 

of ig in for e c lvert c-o • r in• rily th v~ t -

eTiv y of c l·e:ts is notch n ~ed by the reject n in-

eel s after inve -ti a tion tha culve:t is found to 

be too s ·1 In this c so it i cnl to t e a tten-

ti on of th division eng:L1eor \: o cit r a _) oves Ol"' 

isa rov s of t e _opo d c nn~o . ~he divi ion en-

ineer ' roval is necessnr in kin any changes 
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Culverts are sta{e, out in th field oy first obs ,rvi1 

the natural draing ~e ch~nne_ , *e s ch c~n be seen by 

observati '"'n , and then str i ~ the c 1 -e t so · '"' to lie 

in this chonnel . u~lly it is better to n~~e a culvert 

trifle iC""h rather hun a little lo 1, e eci'"'lle.~ in 

nnd: co ·1tri s /her t.h se st r ctu eo fill u· ra idly 

~;i th silt. It is :not al ray& ossible to cive tho culve t 

m ch fell , but s te th in t\ e ty- four feet is sual ": t .e J 

mi i mum , in order that · ... te_ V'i l not tand i tLe cul-

vert. ..1. e cent r line of tne )rOpOSO rosa. i locate • 

~ ~l s c·n s 11 be do e from the offset sta,c-e 
' if tne 

line h s been un , ot er·ise t1 center l ine must b run. 

... he instr I' e vl t i t hen set u t he '"'ent - of the 

road , { er tte c lv _t is to e laced and offset 

tak ..... s re 1 -ced at 30° to the c nter line if t ... e cu.l -

v ..... rt is to 0 in t_·· i -0 t 0 the st ke m y be laced 

at the si re d a~~l , on st ~e bei g - laced on eit, er 

i e of the rod and on t~o c nter line o~ e culvert. 

i.ln se stc~ s e 1· ced out f~ ·e ou h to be out of t.e 

·-· of construction ~ l d their istance from t e center 

line io recor ed in t~ notebook for c· lvert st~:in - . 

~1 e eter· in vion of flo line is _. de i one of two 

I yb ; iter n CTO S Section Of th..., ro~ iS taken t 

tnis point , o- -v .. e:e t .e c 1 nel is .!ell defin d , a rod 

c i - is t~~en bt t e resent f low line on ~ ch side 

of the roc.d and this r · ..,ed or lo ered sl ' ..,.h ly to fit 

__ the con ition ...... ro re· .,i·1 i t c;:.zen then on the to 



of the offset takes , · st se t for t e c ulvert center 

lin n t esc driTen so ~s to ·either read r e or to 

t_e c.:.lf foot . he c t or fi 1 below or ove t .e to 

of n se s t -s is t _en ~ecor~ed in t :e noteb oo~ nd 

~ ritten on a ard stare in front of the hub stake . 

n t ba ck f' th uar t .... ke is a ced the dist~nce 

t t t~e end of the c t lvert is from the hub taxe . 

To et t e ro er len th culvert the flow line is 

Jl a tted on cross s ction a er and like\ise t.e cross 

·ectio ,if one is ·tak • Thvn t e F o· osed fini ~ e 

road~ - i - l otted on or t on .ith te l te and 

d-cvn i • n side s l o soft e fili 0 he ro~ dmy vill 

cu~ the line re r a entin ~ t e to ·of t e c lvert , a d 

t e i de s 1 o s h o ld e m • e t o c o e } t ·J u on 

the ead 'alls nd no o over tl m. Tl i c n be done 

ere a stan o.rd d1all will fit he rc -by obs rvin 

ired con iti · s s _O\,n by t e cr s secti o i .s. r m 

at et.AC e d . Th ri t 1 n -- t_ of c lve t ril then be 

hovm on the - i ' -r ....; m. It must be -emembe-ed that tbe 

len n-th of concre e i e m st be in mul ti les of fo r 

feet . .~.he iniJ. urn l n t of culverts i t ·e ty- four 

feet and ttey hould never be le s t han t elve feet 

on eit r side of the roc.d a ' alt OU"' one or both 

sides maJ e oncer h.tll t, ·el ve feet to fit t e side 

'"' 1 0 es . In st kill C llV ts , the level mu t be re fer -

r to a be ncb _ rk of K l 0\Vll lev tion i order to be 

a' l t correctl~r ~lot t!: T[... de el vation at t 1iS oint . 
r-



-~ t 6 a t i c n 44- .... 4 ' 5 ' x:J ' con0rvte box CLlvert 

-: s built to act ,...s a C'"'t tle nss D.S .·e · s a w. t er \8/ . 

It v s e tiP.l t3 that a 30inc i e would c ~ ·ry the 

vat T ~t thi S point , but t he COU ~y u~r e to ay the 

incr ~~ed cost of t is box culvert o er tb ~ece~ r 

l en t of 30inch i}:Je nt t LiS oint . 

~t st ti ~ n 49-~ t nc t a che11nel as sucL t h t 

t e Culvert ha to be oK wed to fit the nr tur 1 CO i -

tion ~ d the an le o k w an Ki n., is ho\.1 in the 

notes . 

t t s tio 81 an 18'x40 1 concrete i )e itc eros -

in - was insta lled . This c ulv rt is c r 11 l Nit t e 

canter line of he 03d ~ ld is used under an intersect -

in , roc d . ..:..11 culve t .... 'e re stnn:ed in simil'"'r cnne ... 

to t t desc~ibed befor • 

ive e vari o s 

d i me i ons fo structn. e s u ed 0 t L.i s pro ject '"'l d the 

s ecific ·tions .... ove n t he Kind .of m" te :ci als to be s e 

and gi ve the ·)c..rti lln rs of c onst r uc tion . 

t c verts 'ere i st"' l ...1 , field r.:l ment 

·:ore t aken of t he neces c-.-. r eZC':!V~- tiO ·""'n e t _e on 

t e pro) er f rQs . S ecia l ~t t ntion is c lled to ar -

a ~ ... ·.t oh 7 5 D v co ~- r~ ra~h und r 'Cl~ s 3 of th spec-

ific ._ ti o 

c lverts tl i oj ct ~ere all c on late in 

time __ d a e2d of the gr adi. 

-· t f e nel1i in.lverv ls t .Le i .,.i ion e ",in er "': d tl:~ 
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feder 1 7 ineer m-~e i S)ections f the ro-r Ds of the 

"~::o:-tk a1 d Dt: :e recor.1nend3tions relative to t e u. li ty 

of t e .. ork or any esire ch,_n ""e'"" ~hese insp ctions 

'"'re usu m e \ith t e r ject n~i1 er and m,_y be 

ma e by both division nn fede~· 1 en ineers in com nny 

\. i th the reject en inecr or by ui ther one ih com a:n~ 

\'i th t ro ·ect en in er . Both ins~ectors mnke Se) -

ar3te reports to t e pnrt . Ant o.:: ... ublic .:ark CO)ies 

of ~hie~ are m iled to the Froject en ·i~ee: i char-e 

·of constr ction . 

"l11en v:or _ '.t • r ... tuned on thio reject in t e s.Jring 

the con~_~ctor did little WOrk b t '60 TI ctati o S ' a~d 

58 , butt is \"S · s t enou·h to fil out one slooe of 

t e rood . ... .. noti:er ub , h.:... rlea bkley , f ror; sn join-

in _roj ct m?V~d ·cr to sts tion J6 , urd di som of 

this t tion to the end of the 

• reject . 1he ..;r reos of th se t.~ o m.Jll outfits v s 

hi~r ly un~ ti fJctort n~ it uec~me necess~ry for t e 

D r rr.en t of_ ?ublic .:ark to cr1 c 1 the contr ct . 

e ·ork . The 

cotu1 ..... Y too· over the con -..ract and allo ~Jed t he first 

ub - to co pl te the r inJ to st~t i on oO-~ n t e 

s rfacin-- to s t atic.,n 48 -~ . h county then s b- le \J 

th rem in ! \ ork to C l~lue 3rotht3rs . ~bi c om-

p.,ny VJ s ·:el e ui · ..:..Jud to J.o th \, 0 J.. ... eir e ui -
m ~ t included inty- fo~lr _ul es , t ·:o elev:.:-•· in r de 

fonrtee tlO \·c. . 0 ...J , t\O blade r ders , and otte~ 

s , 



Grj lle t ols . 

J.n 10rk o::: t e ·c 1 ete:-: o ;_ ti'i t -o J. i v . .l.l s ··tis -

f &c t or-- ""lld pro r vSe t n _ .... ... i r ~ te . \I ""' 

of such c .. r -ct r t at th~ · ole comm tni ty -~ s ,'el 

1 ~ 

n c s :;.ry to ~c -

ui re mo: i rt f.om bor:o~ Jits . its ~ re a ll 

c - e~ttlly cro ::3 sect i 01 before a y 4 irt s renove 

"'D t .. e t t · ons . ote ... er t e bo:cro. \,' ei)O lte ' 
s in th n ote oks . 3 .1.rov 2it Til er _,_'o tr - "r"\ <"""' 

'-'4'-' 

ed ot lly a borro · f ron ' . ti on.:> 41 to 52 , bnt a 0 

fo r S ' rfaCi 1 t1e ro~d ~ S t ot~tiG 4 3 - • f-'·el t n e 

o row _af b e1 u J t .is it ..... d o e a nin cro 

s ctioned o date_ ine j s t . how m c m· terinl · ~, t 

a ... borr 1 ... .... ft t .. surf ..... ci .. wtori 1 ·eke · ont 

t:-c it ' ·'"' 1:' cr s .... cti c e ~ ~i .... . 
Borro ·; ... it be ... fi v ~J.:: sed for fill on y n 

~ t e nly ve il" b c irt · r th· t ... i t . 

rr ""·' it ix "'ll'a s int o e u~o for · lr f .. ci 

t e-ia bt. t •T..., 11 v r u ed ,c S t t e - ron d ·-- t ti::.i oint ' ~ 

' : - .... too :et tc e na.l 

1 n i CC1 r '"'c tor...: VJ. ' ob ..., n.ire re nt ea 

of 'Ork f r t .. c ~reject e i .. er , s -...11 cti ons 0 

r on r .. ich h · ve b en st :vt d MUS t b c ro s secti on d 

bvfor not er contr ct r m -~ c . ,let :r :1 rk nd t. 11 

t:.e se i - fin'"'l n u~t oe 
"" 

.r:e ... fo L1. r de .r .. en t L r ""' -

is to b .r~c d d fi· lly t u fi c... cro u uection 



ore t a 1: 1 • ~Tot only o e ' t ~ i s r e 1i r e c n i ~ ern b 1 e f i d 

JOr£ , bt t it c om~Jli cs tes the office ,~:ark ~ s . 1 b:,· rn £ -

in o ma ny 2lotted eros s~ctio1s . t tte a e st tions . 

3o ~ ifficnl ty \Ha , ex erience i ac uirins t:he 

·ro 1n for bo ro\· it nnLb r :fo ·;_r . ~- t sev ra l times 

of the count borda d the Jro ·ect 

h""'., ott ffi) e to ind11c t _ l~n O\ Jner to ell the dirt 

~ t ttis ~oint rn the county boGrd fin _ly becinme dis -

guste and as ed resolution authori zin~ th co nty 

jud e to a oi n t ) rais~rs , but before ap action ~bS 

be 1 , t. l an o~ner finnl l y con' nted to ell borro7 

irt ut tr.is oint to th count • 

J r uny ~ 1 or ceteit is us d in u y drain-

-e btr ct 're ito st be t stc by th~ testi -~ineer 

te _·ed a t ~iucoln . dencripti of th~ mate~ial is 

on for r.1 - 1 nd s bmi tt cl \ 1i th t anple . _.. c o y o-f 

t is J. orm is 9ent to the i vi si or e1_ ·in er , on to the 

Depart!:lcr:t of ...?ublic ' .. or ~nd one is ret-ined . ~ fter 

t e mnterials h~ve b e teste te t r"'sult re se t 

to t e o ·ect e ineer . f ~n m~teri 1 f, il to a 

th test it must be re · cted . 

~·" t t Je en of eac · .. ee e reject e1 i er s ndu 

tvo pr o-re s e ort to t e ;1· col office nd one ro -

rcss re_Jori to t 1e di i i n n ineer ··n reta i ... s on 

for him f . nhe inc- ln office in turn s n s one of 

these re orts to the f ederal e i £e r in ch rb of t is 

d strict . ~t e re o~t r self ex lanatory un ore 



submitt :it t is thes:s. 

~t the nd of e~ch veek also a time record is ant 

to the Lincoln o fice and copy to the division e~ ~il er . 

~his re ort ives in datail o. recore1 o.f -Ch da y ' ·orE: 

done bJ t e pro ject n~i~eer und his assistants . Jince 

trJis re )Ort covered several reject it ,·ill not e .. ub -

mitted m th this th sis . It w s nece sary in t_is re -

ort to sho(l/ jut how m ny stations ·ere com l eted of 

e ch kin of :ork , tie nQmber of our spent on each 

kind of ' ork , tl e t ioe o:f be'""in· ing and end in the rork 

the condition of :-·e ther , and nether tho 'Ork \.'88 of-

fica work or field work . 

_he ayrolls Nere m de u ~t the nd of e c... ch month 

n ~re ad~;;; n in such~ .... nn r --- s to shoJ tn total 
amount r month ~nd the rat er ·orkin a • ...: e 

rbte ayrolls were m de u fo each project ~orxed on. 

The p~yrolls ~ere occom anied by x en e vouchers , ~ti ch 

.crive the mount xpen., ed for t kes , nails , red cl oth 
etc , and must hsve re eipts for the v__.rious items at-
tach d . The mont l:ly autom obile m "leage re ort t ak 
the l cce of a recei t for automobile X!) ens J . ·. cer-... 
tain rate e .i le is c id for car driven in the ~ t te 

service .• c reject ert i vr U$l~lly h~ ] i' 0 n CGr 
or he m be ~urnished one b r t he dt~t e , but it is much 

more ref r~ ble to u e ersoncl cars . 

~~e monthly es~im ie i li~e,ise made out at the 

end o the month . U er the headi.4 , 'Total estima~ed 
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u ntities t :.te , tLe occumnl~tion of ell :orz: one to 

date is entered so tb_t e s ch estim~te c rries all the 

uantities Jreviou 1y stirn~ te 1 · the current ante ' s 

estima te . The e uant · ti s re a1Y: "".iS t .. Len o less than 

tLe )reli~inary estim~te snov , in orde. not to over y 

the contractor . ~he item numb r a d unit ric s re 

tuken ~rom the contr~ c i lf . ~he tvo Or 10r oUb 

contr· ctors - re :orkin ~ on the job a b ivi ion is al-

.. ays oade to the v:.rious c ntr·ctors s indic '"" te~ on 

the stim· tes . ··.he drainu ·e tr 1ct re i te enr 

on t estim -t form ] - 16 must accoo ~ny the e tim-

ate . J.:his form lists ~:11 the structures :.... ffectin the 

estim te and ives th mou ts ... reviously estimbted , if 

any e timate hao been reviously m~ de o rain e struct-

res . 

~ orm J 1 ..... e I • e 510 is ometioes used to ccomp n 

monthly stim~te ~ d ives th s ecial exc ~ vJ tion 

uanti ties . ..:ost usu .... lly , h ~lever , it i tlsed to ac -

com.o;an the fin~:l estim te on ctlverts . On this ro-

ject the c1 lvert er completed rly and tte fincil 

estimate vas ma~e U' a_d sent in soon fter the c m-

letion of t_e e tructures . In t1i e tim· te tn col-

unn he .... d n ri innl .,ua ti ties , " hov·s the · uanti tie 

ta~en fro t e convrsct nd their respective ~ ~o n~s 

are e1 t red on the s~me line . ~he overru or under 

ru s are lis ed e ar t ly ~ d re rese t exces e or 

d fici ncies betne n the contr~c uc titic ~nd tlose 
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actually use • 

~ e form ~- 21 ar used to cover ~ce se~ of diff i -

ciences in the ori inal c ntract a d five co ·ie are 

,vnt first to the ivj ion ~inear , who if le aJ rov~, , 

ends t hem to the ~incol ffice irom 

.... n t to t h f v d r al n i · 1 e r i ·1 c h '"' r g 

T a rov -1 of the f vr 1 a~ ~1 e~~ i 

·:n re they , re 

OJ.. the istrict . 

eca sary i 

~~ki - ~ y deviati n fro~ ~he original lans. 

The ori in 1 contr ~ ct ~nd pl~ns CJlle fo ditct 

checks v rious pl c .... s on e hills . :ftor art of 

t~e roj ct ha bee1 ubj~ct~ to mod r " tely neJ vy re i n~ 

the 'de itches on th hi lls carrie so little d _aina-3 

t h t the ditches did not wssh ba ly ~nd conse u~ntly it 

was ec ed to elimi ate nll ·itch c· c on the ... raj ~c t 

1 d so a form .: - 21 ¥ sub:ni tted for the ell :n ti on of 

t ~e e ditch check • 

. hen ditch chec s re ~ ~fv , they L: usually o 

1 c d that tte sJron a~ ore vill li on one rc nt 

~r. e · bo e t h era v o the G)illv y of he othe: . 

ct . c~~o oust fit the natJ.ral di teL nearly 

os~i ble .d be nee profile of botl ui tch 11d sl oulder 

l ine ust b run; i or~ r to e t bli h the correct 

s ncin for these ditch chec, s . 

':?t.e ori~ilal c nt '' C provided for only 1e hu:rdred 

a 1 d fifty- t IJO ~ ot o:.' uPr" r . ~il , b t -- ft r constrJlct:i.o. 

lon the side of the ro d wcere cu~ r 

rail va s neJ ss ry d these se ctions me"snred , i ~as 
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then decided that 5464 line 1 f et a di tional ~:e ... e needed 

to prop r ly c _re for tl p roject . Owi to th C Gh t 

t~.e · t _t \SS s ort of fund., it 1as f ound c o·ury to 

disr p.rove t he _ _ 1 b~ in ~ f or d ition 1 cu·ntit · n 

fi· 1ly , by a gr ene1 t ·i th t he co1tractor, the ·u rd 

r a il c n r ct r~s c : nc ll Tbe no ce s ry ua rd r ail 

il ·be co r a cte .... t orne 1 tur d te . ·. h 1 uurd r · il 

is s t aKed , how ver , the r ai i~- o O )~ osite i es of t h 

road must be buil o! s to be at 1o ~ t t Je l ty- one feet 

3p : t. ~ny c o ti uou e cti on of u·~ rd r i 1 2us t be in 

mul · Jl s of ei -Lt f~~.:::t, _s t he oos s .re ei ht f et 

art . u2.rd r :: il on o) o it sides o the ro: .. d mu ~ b 

a r allel · d should be in btr i ~ht lines or curves vt re 

ece sary . It s houl 1ever v ke vith an 1es in it . 

Guur r il hould li e u \: i h t he ro in en r 1 eli d 

h re it i in a de pres ion betw en t 0 hills , it sl uld 

be in line vi th t he tops of t he hills . .:her u· rd r a il 

i on 0 JJOS ite sides of the ro ·.d t} e 0 p o ite sides hard-

ly ever begi or end .~ t the s ame _point . .;h r rivin 

ov n th..., ri ·ht ht..nd i de f t e roc d t he ide 

would be on t ri ·ht hs nd Sid and hence the uar 

r s il would ustu::. _ly be in s~on r . Li k .... r.' ise en l :coc .;d-

in · ..., t a ... c ti •n of u· r r ·il , tl e ri "'Ll t h nd i e 

ould us a lly end first , as the 1. ome t of the Cur would 

be sufficient to c· rry it pns t t he d~nger ·oint t the 

nd of t he =-u··· rd r il section . ~ny fe t of u ·rd r il 

cnn be scv d in thd.s ~· y by ec cn omic '"' l loc~ tion . 
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?inal cro s s ctio s ·. r u""u l ... y t "k n in a s i~il -: r 

ma 1 r t o t le .l.J .!. e i L inn ry c r s s se c t i on e:r c e ) t , .no 7 e v r 

t h t t he ce1 te r line i h ~- r ly ever r - run, unl ss t"' e 

r f renee S ~K S h e becom des troyed Or C lll Ot be Tw~d-

ily fo~ d . I c e the fer nee st· kes can be fond , 

the center of . the ro· d c n be loc ~ 3~ closely enou h 

from t se . ~innl cro e ~ tion bTe run , not onl: f or 

th rod but a l o for ll bor 01 it • 

? e notes ure th n re uced a d lotted on the cro""s 

section sheet at their pro J r stations . In co nectin 

up the yoin on fi al or semi - final cross action J bro-

ken lin s re use to distin uish t fro the elim-

inary , 1l ich is soli bl~ck inr li e . e .... mi - fina l 

c... r sl w • y s i k e l in wit r., d · v ~ t e _ c o or • -·not her ;) ·• -

on for usin or ~e li es n cross ~action~ i because 

hen blue ri tsar m e r l lines s~o7 u hi te -nd 

unl ss iffer nt combin tion of broken line re u d , 

tl:ere auld e no Hey to distin ·uish betrveen t L...,m . li'he 

t -.t.:. .. n umber d r limina y center line elev tions 

re all in bl ck i :: , · ut the finc l cent ~ line el v .... -

ti s are one in red ter color anl li~e ·i e for th 

ar r- s . 

lhe final ce t-Jr line rofi i· 0 the pro-

file sh t in u SO.Lid re line uUd h point re a l -
~ ·ay con ected U ) in c a m~ :rJ.ne_ Low r:lOOt 

c rve. ~ he )relimin ... ry ce ter li e r file is done in 

solid bl ck line 8 d 1")1 1! oi s con e te l y 
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s trai ht lin s . ~ 1e Jreliminary elev~ tions Qro wr±tt n 

in bl· ck i k to thv 1ft oft e e rtic ~ l ine re)res nt -

in t hv s tati r· ond the fin 1 ele ti n · r s 0'~ in 

r ~d ... tor c lor n ~l!... b rs and re \, ri tte n to t e ri ht of 

th ve rtic ~ l 1· 1 e r }r sontins the st ~ ti on . On the - ro-

file i 1 o sho n the el v~t io1 of f l ow lines of dr in-

~-e s tructure in red nnd t e bene m: r ks a d bal ance • 

'.:'h o.u line of he bs l nee i s s t a! pe o· t e sre t 

and fill in ~:i th r .., nc r .nd the b .... l ane ~ ci t 

re indica ted by · rrows . f of th b nch marks are 

a l so l:o.n on t h f ina l profile sheets a nd t ould 

b ~ t e:s t one to eve: h3 lf ile . 

en t he p l i1 n , vhich is St.o·-rJ. abpv he 11rofi e , e 

t in is on in bl cK i nJ. ·~it the exce nt i o of drai~ -

n B st r ctu_ o , h ich a r one in r ~ vJ tvr color , f or 

ans . 

Ov1in _ t o t h f·~c t t J.o t o...,ve a l iff _ nt suo- con-

tr"c t ors v rke on ~be s.m s ct · ns of road~; , th 

com_9 t tion>::> are son Jl1.c t :.!o c co .... 1 x , t han if one st~ 

a com leted t.n ·or\. th ... t e h. d s t r v • .L 

fi 1 · u 11viti~s on t 1e Art.·. ork o pn.t~ ·ions 

eJr s .... nll t ~e ork do1 on tho J.)~O c-- excluuive of 

s r.fncin~ . I c· s \'J_ re t ·o d . ff8r nt uo cont-.. · ct 

·. orl-e d 0 "1 ..... e ar::e s ctio t 0 . ~ f f t ts of c iJ t -·-
LF" t b sho' ' in ord t o }~OW tie \:'Or, d e 

b e.:c 01 b contrc...cto ~ io i S3 i 1 i• order for 

'J. C c ~ ntr·· ct or to .; Q Q!"; - - . ac c ordi ... to tl e vorK , v ich 
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he u do· e. ~ ot tt-~t the s oi - final t· ntities inclu~e 

all u nt itie on the reject exc ; t s rfacin ~ 1hich is 

co puted e_ u r ~tely . ~he borro1 indic·ted for the v r -

ious ba l"nc~s on the s~ .i - !in~ e ~ rth vork om t tion 

beets for 'o TOH its a 1 the ststions whe:e t is borro v 

is ·1sed,. is indica ted on t e se sh e t , . 

. ~h . lance pOints on the s . i - fii~ l e ~ rt~:ork ccm-

}Htt· tion- sh ets '" re found by tri a l and the addin- m'-4c ine 

is a ver ·ess ntial i trum i t in t is vi rk . It i nov· 

fT Offi fi i SJecti n 0 t Tine-"e ba nee _ .. cints occur , 

an c~ lthOU .:"' are ct in tne field to s ... o. where 

t h .... bal':'nc oin houl be , they ar seldom stTictly 

(-, h red to , ~...o.-.1d therefore sor e t.... l ! ce oints Ir)•"' y f all 

ort of , oro lon7er t 1an ~ ey ~~re ori~i ally inte i~ ed 

to be . 

se r u · titi s ar t he oariz don t A forms 

by b· nc ... s and e s 11n r. ~ r- f e a r t or k by c o 1 U.'ll s l ' e -

SJectivel., . n t_ :s c ·~ se whe r dif::c:ent cont:--ctor.:; ~ 

yror_ e on he me ~ectio_ s , se · t . te sur11naries t ~r bnl-

anc s ho. to be fo· e ~ ch cont ~ctor , in or~e~ ~ c t 

t te o~~r a ul for e ~ c oi ht b corr ct~ co ~lted . _ 11 

c nin notes x lainin th i r 

irr -ll .... rit • ..10r 1- u1 .. J o· ~ of nterin th uantities 

on t . fi 1 prd~i_e th b ~ lance h~ d to b coa ine e nd 

to~n so e s~t of o~l.nc ~ s . hi i d n m r ~lJ to 

stov tot 1 u~~titi~ n t ~e fina l ;it out sr.ovJin do -
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ble bt.l· 1 c ... hi is an Ll u""'n con2....:.ticn an 

not sho i t .. o trn.e bul-.~ 1ce L-i t...., ' hio h v eve r, i · 

re of on tl.1e CO .JUt• vi 11 

overh ul fo ordi .. ry e"" rt ,, a · no "T com; n t ted 

in t e oC."':e 1e ...:.S ex ... laine for the re_i i.n __ r" 

e tim te , ~ c b.~ ce bei1u on i ered se)~r tely f r 

bef re , but in t is c ~s tLe ar· .... t. ve ... ~e r· n 

i Je ter .... nd the over <. ll c.um.)ut ., f 01.1 the d. 

of us in t fST .... . ). iC' 1 me"'" .od . .1-""'1 - ni_.e ..... or is set 

0 '-43 to .1.eco tl. nu b of e i1 c1 es nn t e 

c 1rve n t.l -ertic_l lin t tLe e~1 0 t fiv -
hun :.ed .co t ho izont· 1 line . ~_is i .. o. e t e ch end 

'-'- .... v •• e fi ... foot line .A.h t o r s _ t · :. .., t il ... -

ie a d multi. lied . ~ th_ ve~tic" l ·cale in cuoic fee t 

er i cl n tn~ r sult ~ivided b~ c 7 . ~hi ip s the 

nll:lber o~ cubic t~ tions ov rb - ul d . 

0 caLe is es eciall uorthy of note , Ln eet 

four f t e v V rhaul CO,. ut ...... tio or final u n~ ties , 

not th t _ r the b~l""'nce bet,~.· en st· ti ons 8 0 u d 

.9art o tho i::ct .·us ob t ine" fr 1 borrov Ji t 

number f ' v • n or er t rc. to the 

.. aul fr m t~.is .... it , it i s 1ec ssary to .. O'J t 

fro the .. t < ti 0 on ti: r ·oct '·· .e th dirt liBU 

onto h ... 1·o~ ect .'.111d t .£ to · r ..... dt.: c t;o st cA t i ( ... ·:here 

cross .... ctions \Yere ta :")n of t e borro· )it t ... IJO s ·"'tions 

lon · the rojcct . ...he di(..i "")>ram en th overhaul c or. uto -



t tion sr t ill i_ ustrate this . ... t .... t io i o 

le co~ utation ay be m~ e _ d th mass iu-r m gl t -

te • It ill be a~p re t fro t e di r~m that the 

norizo:i· 1 l i ne at t e t d aul. ':2 o 

v rtio 1 lines oro • w ~t the oint .d;;Te · e curv.e 

b -ino to r .n ditiona b~se l in is i troducod 

~t the lo. oint on t ctrve b ccus t u ..... ntities 

u to thi~ :oint balance . h e s a re then run ~s 

so. on the di ?r~m . ?h urn of tL t ·o -ret-4 , in 

each ca tL.. s l: v rtic~ 1 c .... le io t e number 

of s t ~tion bet~een th tvo v tic 1 line minus five, 

a 11 di vi e d b .. ~ 7 "i v tr .. e nnmber o: c lbic - r ta -

t i n ver tlle • ~1: other c~ ... 3S · re sirr.i l _ r to the 

one just s rio d . ~ne overLaul u titi an t1e 

borro i tl: n mma r i z e on f o m • · l • • - 15- ·. th 

earth nntities .... e sun ariz on tte form .. - 15. 

Th nrfr~cin l nt ties c....re cor.1n. d in exc ..... vc... -

tio fr 1 the _;Jits nd the am unts r summ rized n 

fcrm _ - 15 . Ov r h ul for surf .... cin is com ted in a 

fie tion • Thi is b he moz .L1 h · thod , . hich 

amot1nts to sir1ply fin in,.... the c nter of ruvi t of the 

mLt rial in 4cn a ion nd the rnut rial as a_~li d on 

tte ro~d . 1 e ist nces o~tve n theue t ·o oi1t minus 

fi ve - hu. dred c t ~ill l;·i v t:re overtuul dist-nce . he 
+ od is v ry s rffected re nter...,d .... v 

s sho;n on for:n ] - • S.l c center of r v ity t' 9 1 .. .. 
t'\ 0 s ct· n i sloJ med 0 lie l elf :a b t een the t 70 
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sectio1 • . o_ .. ent r . .1 for t . first ctic1 ·;ould 

tnen be one h lf of the secti n len~th and for the ne·t 

section , it 'i 1 0uld t.e le~-th of the firQt section 

lus .elf the le1 0 t of the second ection ·nd so on 

for 11 succ~cdint. n ment · r. tot~l 11u ber of 

cubic fe ~t for ny dection multi 1 · d b its monh .... 1 

r , '·ill t· e i v tb s a ion of ~ ents _t that 

oi· t. e to 1 of tl_ Uhm tion of moments divide 

by the total lliOOber Of C bic fe~t ·ill 0 iVe tn d S-

tanco of ~he cent of :: vity f ... om tLe oint ~ er 

the m e ts were ta~e1 . 

m ~:i u the fi ~ 1 estima~e note that re -

vi t a i 1 s t i rna to lu. b e a 

ti ie ,. er tten ntere fror L~h · i .3 r vi,· d c -

tir.·.te 1 s u in 

nece sar·· tl e 1 l''c .. e ... de in t _e pr -

· ct. 
Lo 0 0 r ... ic "1 )trations . igl -- hel ... to ex-

• 1 ~· n co 1di i o on this .JrO · oCt r O ... "e clearl~r . _ · ctu;." 

numb r S! 0 f - o ct loo .. l _ 

- ,_ 
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i: the irection of ·ncr.., i .. 1.· stati ns . ~his : s the 

c n"'iLio o~ t ro .d. efor .... any ,,o , wao do 1e n c • o·J 

the very s·ndy c nditi~n of the soil . Ti:.e hil in the 

t c ::'ill at t e fo ebroln 

· ott or • 

icture er '!O o' 0\ 1o t e roje c t before c 01 ...Jtruc -

ti o "ro bout station --s- .. ~ and i 1 ozin in the dir c -

tion of inc e· n~ t vi n • ~ e tele) 0 _ s are in 

- z_-

1 · .1e i th h _ r o j c t c to t l~ft 0~ the c nu = lin • 

c t · n J ... d t ....... t a 1 O\ 



b 

- e 1 ' n bottom of t h 'll. 

... t bo t t ti ~ --- .... r v 1 0 cle...,ri n 

r1 in ad to , n • 

_ ·ctur r f7 o ·s t n f cl i nd 

bbi co r1t r d t .l.. s ... 1 ce. r e e_ .. 1 v ..... . 

f et of - . d J .... ~ t .l.. , to cl r e v 

ce 10rk . It i C! ... if.L '-..., vl 

c t vO ~OV e e tu _ro the .. reject ' e 

11 c s i r acto - il u 

ul _ t ou ~t _ th · oot . v b c t 



• ..... i 1 a. ... i d gr in ...... s 11 on n .... r 

t 1 . , 1 c it fi t 

t ... ees , c tir off tJ bbi ou t 

e t ..... .o .t{ s . .. for b fo .. ce ccount, b·· 

tl e co 

c ur .. b r 4 5 sh p t of the oj ct 

1 _1 n of ec e t tio i 

fi r t hi h 

an .. the so ·l · s l it r .. 0 Tl is 

i + ' f . ll · e::o oJ ur cin .... li d . :·ot 

1 a .. e l in i r ul r . ,.. 
- t 



0 
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Borro\iJ • t :1 unbe:. one · s 1 0 '1 ~· _~ict re· unb - 0 nd ... 
,.., 'h he·. e :. .. o:: 0 "'lity of clay t • 

11 e ate:..:. 1 re :10ved a 11 >:> d as u .... ci ·c 

!ll ter · 1 . ... iCvU .J 6 i i Le tnt:: ou 

loc<-lti 11 of ,.(.. teri"" 1.1 f r .... pth 0 t, e 

m t..,ri 1 c ... "1 .i y b een from ... icture 8 , 

-1-



· .. i c, s o· s e:i 1 J o e~ fr rn bo~r ... it 1 urn be... n.., 

s a .... ..> ie to t' 1 :c 0~ t.;; ..l. 
• lJ • tinct .,i fee ce 

nd 
;nq 

e cor ... , c+-
\J I\ in t s · t· s of the t o o ·_s t 

t hi oint. 

-a-

ro 1 •t u b , 1 o ... a rtl tF" d f .. 

s il"'f cin m t ial nd ictur nd 10 ho~J 

the m· .. t_.::.:. 1 b i ns o"" a1 elev ti 

0 n lo e (..;ons. r P me tho 

of obt ... -1 in st1r...c ' ... .. ovide ~ 
..l. c trt.ctor s enol. 1 a 1.1 t c ele-

... ad r r.1 ov i o- • 

e ... ~ef~rrc on t is .ork ~ it leave t ~ · t ·n uc 

mooth co dition nd f~ from ~e ... r sions . 
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:.t: c tt ,... t , -I- tio i ,..ho l in ictur c;.;o...;; tJ 

number 1 . Thi 4 tr tnr s u,..c 

not on_ c ttl t 1 0 s 

t_u tur ..Lhi _o ·r r r -n t ·s o· + • v 

o. ... d n c ssitnted r t11e1 h fil om i f .I • 
u 

oe en b t d r-.-e 0 t in t 0 

..... un • 

- 1\-



ict re nnrnb .-2 0 t .e concr ... t bo- ulve t 

t .... ll tio 131" 60-: . • nhis illu tr t y : 11 t e t .. _ e 

0 co ork th " ... ro ·ect . ~ e c one ret h 

ronc t i f _ f m b . r ' 
~ 

1 t e e es 

... re 11 t:r i.._ t, lin 
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Notice to Contractors 
R aled bid will b re Piv d at th offi e of the ............................................... ................................... · ............. . 

at ....................................................... . bra ka, 011 ... .. .. . ....... . ... .. .. ... .. . .. ... ...... , 1 :.. .... until ................................... . 

for ....................................................................................................................................................................................... . 

and inci ental "'\Vork on the ......................................................................................................................................... . 

Proje t o ........................................... Federal Aid Road. 

Bid will be opened at the above office promptly after he tim for r ceiving bids has clo d. 

The propo ed work con ists of constructing........................................................................................ miles 

of .......................................................................... road. 

The approximate quan.titie are: ....................................................................................................................... . 

Certified check for five per cent (5%) of the amount of th bid will be required. 

Plans and specifications for the work may be een and information secured at the office of the 

ounty lerk at ........................................................ , Nebraska, or at the office of the State Department of 

Public Works at Lincoln, Nebra ka. 

Th tate and ounty re rve the ri ht to waive all te hni alities ~tnd r ject any snd all bids. 

unty lerk .................................................... C unty. 

ounty lerk .................................................... County. 

George E. Johnson, Stste Engineer. 
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Section No. 1 

Specifications 
In these specifications the following definitions obtain: 
Secretary of Agriculture: The Secretary of the Department of Agricul-

ture of the United States, or his authorized agents. 
Department of ·Public Works: Tthe Department of Public Works of the 

State o.f Nebraska. 
State: The State of Nebraska. 
County : The County in which the work is to be done. Represented by 

its Board of Commissioners or Supervisors. 
County Clerk : T1he Clerk of the County where the work is to be per-

formed. 
Contractor : The party of the second part in accompanying contract 0r 

contracts. 
Engineer or Secretary of Department of Public Works : The State 

Engineer. 
Chief of Bureau of Roads : The authorized representative of the Engill-

eer in charge of all work in the State. 
Division Engineer: An authorized repre entative of the Engineer in 

responsible charge of all work and of all project engineers in the Division 
to which he is a signed. 

Project Engineer: An authorized representative of the Engineer, whose 
duties shall be to see that the work is carried out in accordance with t.he 
t•ontract and specification and perform such duties1 as are herein described 
as duties of the Project Engineer. 

Inspector: 1 An authorized representative of the Engineer assigned to 
tnake detailed inspection of any or all portions of the work or material tl·ere-
for. 

Board: The State Engineer and the County Board or Boards where the 
work is to be done. 

Plans: The plans, profile and cro s sections prepared by the Depa~tment 
of Public Works, to cover the work herein pecified, together with all stand-
ard de ign sheet referred to thereon. 

Specifications: T1he tandard pecifications prepared by the Departm~nt 
of Public Works and approved by the Secretary of Agriculture together with 
:my attached amendm nts, corre tion or special provi ions. 

INSTRUCTIONS TO BIDDERS. 
T1he e timate of quantitie given in the proposal is approximate only, 

but will be u ed as a basis for comparing the bids submitted. During eon-
tl uction the variou item of work may be necessarily increased or decrea::o ed 

without impairing this contract. 
· After the grading is completed and before final payment is made there-
for, the Project Engineer will cross section the road and make careful meas-
urement to determine the unit of various items of work performed, as thc. 
ba i for final ettlement. The Contractor, in all case , will be paid for -the 
actual amount of work performed as shown by the final measurements. 
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1 
Deflnltlon of Term 

t 
E&timate of Quaotltte• 



s 
Examination of Roads 

' Laws 

5 
U e o·t Proposal Form 

8 
Filllnl' In Proposals 

7 
ll'naturea on 
Propo als 

8 
AltJeratlon of Pr&poaal 

Prohibited 

9 
e<rtJft.ed Check 

10 
DeJlvery of Propo11al 

. 11 
Wlthclrawal of Proposal 

12 
Openlnl' of Propo.al 

13 
Dlsqua.liftcatlon of 

Blddera 

The plans show the location of the highways to be improved. Bidders 
are required to examine the plans, specifications, and special provisions care-
IJ.lly and make sure that the requirements are fully understood. 

They must satisfy themselves by personal examination <>f the road as to 
the nature of the material to be excavated, the location and accessibility of 
material and other local conditions affecting the contract. 

The bidders' attention is called. to the fact that this work will be pro-
secuted under the Federal Aid Road Act, approved July 11, 1916, entitlP.d 
·' . .An Act to provide that the United States shall aid the States in the con-
~truction of rural post roads, and for other purposes,'' as amended, the re~ 
gulations of the U. S. Department of Agriculture, and the State laws accept-
ing Federal Aid. 

Copies of these laws will be supplied upon request. Bidders shonld 
familiarize themselves with these laws and with any other laws affecting the 
work. 

All bids must be on the proposal form furnished by the Department of 
Public Works for this project. Tili.ese forms may be secured from the De-
partment of !Public Works or from the County Clerk . 

. In filling in the proposal the bidder shall specify in ink or with type-
writer the unit price for which he proposes to do each item of work. The 
u;nit prices shall be tated in word and figures, and the total amount for 
·ach item of work shall be computed for the quantities given and the unit 

price bid. In case the total amount does not agree with the unit price, the 
1mit price will be taken as correct. A price shall be submitted on each and 
every item of work included in the group or divi ion on which the bidder 
wishes to bid. 

Anyone signing a proposal a agent, may be required to submit satis-
factory evidence of hi authority to do so.· 

Any chang · made in, the propo al form prepared by the Department 
of Public Works for this project, or any addition thereto may cause. the re-
jection of the bid. No bid will be considered which contains a clause in 
which the contractor reserves the right to accept or reject the contract 
~twarded him by the Department of Public Works. 

A certified check for five per cent (5%) of the total amount of bid, m~de 
payable to the Department of Public Works shall be filed with each bid. 

Proposal must be placed in an envelope and the envelope sealed anrl. so 
marked as to indicate its contents. This envelope shall be placed in ano~her 
f'nvelope and addressed to the office specified in the ''Notice to ~Oontra('t­
or . " 

Before filing their proposal, bidder must satisfy themselves that the 
&arne is correct, as no bidder will be permitted to withdraw his proposal after 
. ame has once been filed. 

Bids will be publicly opened and read at the time and place stipulared 
in the ''Notice to on tractors." Bidders are in vi ted to be present. · 

No bidder shall submit more than one propo al. Contractors may be re-
quired to how satisfactory evidence of their experience and financial ability 
to sati factorily perform this work. 
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AWARD AND EXECUTION OF CONTRACT. 
The contract will be awarded at the office of the Board to the lowe t 

respon ible bid:<fer, as determined after the bids have been opened an\l the 
re pon ibilities of the variou bidder have been inve tigated to the satis-
faction of the Board. It i contemplated that the award will be made on 
the day on which the bid are r ceived, but the right is reserved to postpone 
: he award to a later date, of which bidders will be notified after bids have 
been opened, read and r c rded. 

All contracts award d under the e specification are subject to the ap-
proval of the De artment of Public Work , before becoming effective as 
<;Ontract . 

ertified check will be returned to the un ucce ful bidder , promptly 
after the award ha been made, and in no ca e will a certified check be h( ld 
lnnger than ten (10) day without the bidder' written consent. If a bidder 
j not repre ented at the letting hi certified check will be returned by re-
gi tered mail to the addre O'iven in the proposal. 

The uce ful bidder will be required to furni h a bond of the form here-
to attached, in an amoun equal to one hundred per cent (100%) of his 
<•on tract, i ued by re pon ible urety, approved by the Department of Public 
·\Vork , and hall be conditioned upon the faithful performance of the work 
jn trict compliance with the plan , pecification , contract, the payment of 
a.Ll ju t bills incurred in connection with this contract, and the maintenance 
of the road a · pecified in paragraph o. 39. 

The contract hall be executed at the office of the Board where bids are 
opened, within ten (10) day after the award ha been made. · 

hould the ucce ful bidder, after receiving the. award, fail to execute 
a contract, and file a bond within ten (10) day after the acceptance of his 
bid, hi certified check will be forfeited to the tate and County, or Comities 
intere ted, a liquidated damage . 

T1he contractor will not be permitted to ublet, ell or a ign any portion 
of hi contra t, or the work provided for therein without the written con ent 
of the ecretary of the Department of Public Work . 

The ontractor hall indemnify and ave harmle the unty, tate and 
Federal Government again t all claim for any infringement of patent or 
r yalty for any tool , ma hinery, appliance devic , or for material used in 
the con truction and completion of the work. The unty or tate may de-
duct out of the mon y whi h may be du or be orne due, aid contractor 
under thi a r ment a um of mon y ufficient to cover all claim for nam-
a or royaltie a abov menti ned and retain the arne until aid claim 
are paid and ati factorily adju t d. · 

o pat nt r pr pri tary mat rial, p cifi ation proce or type of con-
;,truction will be u d h r und r unle purcha ed or obtained on open a l3tual 
<~ompetitive bidding at the am r at a le co t than unpatented articles 
and method equally uitabl for he arne purpo e. 

GENERAL PROVISIONS. 

The intent of the e pecifi ation i to provide for the con truction and 
e mpletion in detail of the road work referred to in the "Notice to Con-
tractor " and the pecial Provi ions, and it i under tood that the contractor 
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for all or any part will furnish all labor, material, tools, transportation, and 
·'lecessary supplies required under the terms of this contract to make each 
item complete in accordance with the plans, specifications and contract. Any 
deviations from these requirements must be stipulated in the Special Pro-
visions. 

Any and all necessary and local permits or licenses shall be secured by 
the contractor. 

The plans and specifications represent the foreseen conditions, and the 
work shall be done in accordance therewith. Any variation therefrom which 
may be required by the exigencies of construction, will in all cases be de-
termined by the Engineer, or Chief of Bureau. No variation from such plans 
<•r specifications by the contractor will be permitted without the Division 
Engineer's written approval. 

In the event -of any discrepancy between the drawings and the figures 
written on them, the figures are to govern, and in case of any discrepancy be-
tween the drawings and the specifications, the specifications are to govern. 

Any work requiring deviation from these specifications, or of a nature 
peculiar to any particular contract hereunder, not fully covered herein, will 
be set forth under the heading " pecial Provi ion" attached hereto, with-
out impairing this contract. 

The plans represent the foreseen condition . The various quantities re-
•Juired therein may nece sarily be increased or dismini hed during cons truc-
tion. without impairing this contract. 

Should any changes made in the plans or specifications after contract 
bas been awarded or in any particular part of the work partially completed, 
result in extra co t to the contractor, a fair and equitable amount in ettle-
ment therefor shall be agreed upon before the change i made, certified to by 
the Division Engineer, and approved by the Department of Public Works . 
.Any changes made, resulting in an increase in the quantities of the variou.8 
1tems ot work for which bids are received, shall be paid for at the unit price 
&tipulated in the proposal. 

All extra work done on a ''force account'' ba is will be paid for in the 
following manner: 

(a) For all labor, team , tim keeper, and ·:foreman employed on the 
~pecific operation, the con ractor hall receive the current local rate of wage, 
to be agreed upon in writin<Y before starting such work, for each and every 
hour that said labor, team and for men are .actually engaged in such work in-
c·luding liability and Workm n 's Compensation Insurance thereon, to which 
shall be added an amount equal to fifteen per cent (15%) of the sum thereof. 

The wages of any for man or timekeep r who i employed partly on 
force account work and partly on other work hall be prorated betwee1: the 
two cla.s es of work accordin<Y to th number of men employed on each ~lass 
of work as hown by the pay roll . 

(b) For all materials u d, th contractor shall receive the actual cu t 
uf such material delivered to th work including fr ight and hauling charftC , 
as shown by ori<Yinal recei ted bill , to which co t hall be added a sum equal 
to fifteen per cent (15 o/o) thereof. 

(c) For any machine power and quipment, including fuel and luLl·i-
c·ants but not inclu inO' small hand t ol , which it may be deemed nee s"""ary 
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or de irable to u e, the ivi ion Engineer hall allow the contractor a reason-
nble rental price, to be agreed upon in writing before such work is begun, 
for each and every hour that such equipment is in use on uch work and to 
.vhich um no percentage hall be added. 

T'he compen ation a herein provided hall be received by the contractor 
a payment in full for extra work done on a force account ba i , and ~ ]Jail 
iaclu e uperintendence, u of tool , and equipment for which no rental is 
allowed, and profit. The contractor r pre entative and the Project Engin-
eer hall compare record of pay rolls for labor furni hed on a force account 
b i ai th end of ach day. All laim for xtra work done on a 
fore account ba i hall be ubmitted to the Engineer by the contractor upon 
. rtified quadruplicate statement to which hall be attached original re-
ceipted bills covering the cost and the freiaht and haulage charge on all 
mat rials u ed in uch work and aid tatement hall be filed not later than 
the twentieth (20th) day of the month following that in which the work w~ 
r.ctually performed and hall include all labor charges, etc., and material 
(·harae in o far a th y can be v rifi d. 

paym nt will be made for any work or material not required under 
the plan and p ifications unle authorized in writing by the Division 
!'~nain r. 

The contract time hall be divided into four equal perio . The progre s 
of the work hall be u h that at the end of the fir t period, at least one-
e: hth of the work hall be compl ted, at the nd of th econd period, at 
1 a t three-ei ·hth of the work hall b completed, at the end of the third 
p ri , at 1 a t thre -f urth f the work hall be compl ted, and at the end 
of th fourth period, aU work hall be c mpleted. Th Project Engine r 
,vill at frequent interval. make pro re r port to the Department of Public 
Work. 

The c ntract r hall condu t hi work in u h a mann r a to create a 
minimum amount of inconveni n e to traffic. If at any time in the judg-
m nt of the ivi ion Enaineer, the contractor ha ob tru ted or closed, or i 
•arrying on op ration on a ar ater portion of the road than i nece sary for 

~ h proper pro cution of hi work the Divi ion Engineer may require the con-
1ractor to fini h th ction on which work i in. pr gre b fore work is 
. t rt n any additi nal tion. 

a ati fa t-
chedule of 

Th ntra tor hall at all tim hav a compet nt, auth rized repre ent-
fLtive on the w rk to r eiv and bey or er of the Project Engineer. He 
• h 11 k p an offi ial opy of th plan an p ifi ation of h work availabl 
tit all time . . 

Th ontra tor hall arry on th w rk o as no t nfli ·t with any 
• tat , ounty r Muni ipal law. 
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T1he contractor shall furnish the necessary sanitary conveniences, pro-
perly secluded, for the laborers on the work, and shall observe the rules of 
'the State Board of Health and any local health officer, in the prosecution of 
this work. 

During the progress of the work, the contractor shall make suit~ble 
and adequate provision for the convenience of the public and that of the 
residents along the improvement. He shall maintain in a reasonable con-
dition, such temporary highway and bridges as may be required by the De-
partment of Public Works, to accommodate the traffic diverted from the 
road being improved. 

Wherever it is possible to do so, a suitable road being available to de-
tour, the Department of Public Works shall close the portion of the r0a<l 
11nder construction and shall cause suitable signs to be erected marking ')UCh 
Jetour. Signs shall be placed at each end of con truction to read thus : 
"This road under construction. Travel at your own risk." Detour si~ns 
shall be plainly marked both on 1 aving the highway and returning to hi!!h-
way from both direction . The contractor is not required to maintain such 
detour roads. The contractor shall provide and maintain proper guards, 
suitable and efficient lights, and take all nece sary precautions for the pre-
vention of accident . Materials brought upon the work shall be so placed 
as to cau e the least ob truction po ible. Wh n the road is closed at the 
request of the Project Engineer, it shall be the duty of the contractor to 
provide and maintain such barrier necessary to prevent public traffic over 
the clo~ed portion. 

The contractor shall, at his own expense, replace or renew all fenJPS, 
sidewalks, or other damage which may have been sustained by adjacent pro-
perty due to the acts. of negligence of hi employees, or to prosecution of his 
work; shall preserve and replace, as directed by the Project Engineer, all 
monuments and shall leave the premises in a condition satisfactory to the 
Divi ion Engineer. 

The contractor shall as ume all responsibility in the event of accidents, 
either personal injuries or prop rty damage, su tained by persons or r.ro-
perty due to the carrying on of hi work. 

The responsibility of the contractor for all damages or injuries to the 
traveling public on any portion of the road shall not be released until the 
work on such portion has be n approved by the Divi ion Engineer. 

Approval by the Division Engineer hall be con trued to mean a written 
!o;tatement from him to the effect that the contractor may cease to maintain 
barriers and red lights as require above; that the road may be opened to 
traffic, and that the contractor i r lieved from further maintenance of bar-
riers and lights on that portion of the road. 

The Division Engineer will inspect the project and tentatively accept 
all completed work, same to be turned over for State and County maintenanl"e. 

Approval by the Divi ion Engineer shall not in any way be construed 
ns a final acceptance of the road. 

Tlhe contractor hall be held responsible for the care of partially Ci)m-
pleted and finished work on any portion of the road until approval of that 
1wrtion of the road by the Divi ion Engineer. He shall repair at his own 
t•xpen e any damaaes due to lid s or washouts or from any other causes, 
-t.nd shall do such repairing and re-shaping as is neces ary to maintain the 
finished road in proper condition until uch approval. He hall take all ri~ ks 
from flood and ca ualties of very description and make no charge for delay 
due to such causes. 
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The contractor will not be held responsible for damages to portions of 
the road which have been approved by the Division Engineer and opened to 
:ra:ffic prior to final approval and acceptance <>f the road, provided such 
damages are due to actions. of the elements or to the ordinary action of 
traffic. The contractor is re ponsible for any damages which may have been 
occa ioned by defective work or because of non-compliance with the plans, 
speci:fica tion and contract. 

Prior to final acceptance, any repairs to the roadway constructed hert'-
under made nece ary by the con truction or repairs of drains or sewers, 
1 he laying or repairing of pipes or conduits for telegraph or electric wires, 
or from any other disturbance of the said roadway by parties acting under 
permission i sued by the county, the contractor hall, on notification from 
t!J.e Encrineer, immediately make all nece sary repair in full conformity with 
the pecifications for the particular type of roadway to be repaired. Such 
repairs shall be paid for by the ounty a extra work. 

Samples of material hall be ubmitted to the Department of Public 
Work at Lincoln, Nebraska, for test at least ten (10) days prior to the 
time it is to be u ed. 

The material used on this work shall be at lea t equal in quality to the 
requirements of these pecification or to the approved amples of mat9rial 
f.uhmitt d hereunder. 

The contractor hall be held re pon ible for the care and storing of all 
materials delivered on the work or purcha ed for use hereunder. Should ar(V 
waterial which has been delivered on the work become damaged before 
actual mcorporation into the work, uch material may be rejected by the 
Engineer, even though uch material may have been previously accepted. 

Unless specifically stated to the contrary in the special provision ., all 
material , such as stone , gravel, sand and timber found on the wo1·k or in the 

right-of-way of the highway, are the property of the County, and shall not 
be used or destroyed by the contractor without special permission from the 
C unty. 

Any such material found on. the right-of-way shall be disposed of as 
~tjpulated in the pecial provi ion , or as directed by the Project Enginear if 
tlH•re is no special provi ion relating thereto. 

The Project Engin r hall t all necessary center line, lope and grade 
st3kes promptly upon notification by the contractor that stakes are needed. 
... ;uch stakes must be carefully pre erved by the contractor and if destroyed, 
replaced at contractor's expen e. 

The D partment of Public Work hall not be re pon ible for delays due 
to lack of crrade or line take unle the contractor shall have given the 
Project Encrineer twenty-four hours notice that uch stakes would be need~d, 
and unle his work i being conducted in a sati factory manner. 

The eros section of the fini hed roadway shall be as shown on the typical 
cross section heet, except when otherwi e pecifically directed by the Engin-
eer. The Division Engine r shall make such change in cro s section only 
where the drainacre con ition or orne other pecial feature required such 
<:hange. 
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Tthe Department of Public Works may appoint inspectors to inspect all 
materials used and all work done. Such inspection may extend to all or any 
part of the work, and to the preparation or manufacture of the materials 
to be used. The inspectors will not be authorized to revoke, alter, enla!'~e 
or relax the prvisions of these specifications, nor to delay the fulfillment 
of the contract by failure to inspect materials and work with reasonable 
-promptness. An inspector is placed on the work to keep the Engineer in-
formed as to its progress and the manner in which it is being done. Also 
to call to the attention of the contractor any deviation from the plan~:J or 
specifications. He will not be authorized to approve or accept any portion 
of the work or to issue instructions contrary to the plans and specifications. 
The inspector will have authority to reject defective materials, and to suq-
pend any work that is being improperly done, subject to the final decishn 
by the Engineer . 

.Should the meaning of the requirements of these specifications be in 
doubt, the contractor shall refer the question to rthe ~Secretary of the ~f)e­
partment of Public Works whose decision shall be final and binding on h9th 
parties. 

The work as outlined is to be carried on in strict conformance with the 
plans, specifications and drawings relating thereto, and such instruct ion 
thereunder as may be given from time to time by the Engineers. All m~­
terials and each pacrt of the work shall be subject at all times to in peeti0n 
by the Engineers. The contractor shall be held strictly to the true intent. of 
these specifications in regard to materials, workman hip and the diligent exe. 
eution of this ·contract. 

Any materials rejected by the Project Engineer shall be promptly r e-
moved from the work and shall not be incorporated therein. Any defect ive 
work shall, upon the direction of the Division Engineer, be removed ann re-
placed at the contractor's expense. 

Should the contractor fail or refuse to remove defective materials or 
work, when so ordered by the Project Engineer, the Division Engineer '\hall 
have authority to suspend further operation!\ and to withhold the estimates 
until such defective material or work has been removed and replaced as 
directed. 

BefOte final acceptance of the work, the contractor shall remove from thP 
right-of-way all unused material and rubbish and shall leave the right-nf-
way in a neat and presentable condition, satisfactory to the Department of 
Public Works, and the Engineer. 

If at any time in the judgment of the Project Engineer, inclement 
weather or the condition of the subgrade render further work inadvisable. he 
may suspend operations until uch time as in his judgment a sati fact0ry 
quality of work can be produced, also work may be suspended by the En-
gineer as specified in Paragraph No. 53 hereof. 

No time allowance will be made for suspen ion <>f w·ork on account of 
failure of contractor to remove defective materials or work as directed by the 
Engineer. 

An extension of time in which to complete his work may be given 
the contractor for suspension of work due to stormy or inclement weather or 
for other causes, beyond hi control, if his claims for an extension of i:!me 
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are filed with the Engineer within five days from the delay by reason of 
which the contractor claims an extension of the contract period. The claims 
for extension of time may be granted by the Department of Public Works. 

If the importance of any road to be improved under these specifications 
is such Lhat the pepartment of Public Works holds it advisable, a liquidated 
damage tipulation may be added to the pecial provisions. When such a 
elan e is inserted in the pecial provi ion he Department of Public Work 
doe noL waive its riO'ht to collect all uch additional damages as it may 
su tain by a failure on the part of the contractor to carry out the termq of 
~he contract. 

If the rate of progre is uch that it appear that the chedule specified 
.:n Paragraph No. 0 i not being maintained, the Department of Public 
Work shall or r the contractor to take uch teps as are considered neces-
sary to maintain th rate of progr pecified. 

If the contra tor houl fail to comply with such order within the. period 
in which the order i given, the Department of Public Works shall have the 
riO'ht to annul thi contra t and to tak ver the work and complete it at 
!.heir option, either by day labor or by th r -letting of all or any part of the 
work. l either the taking over of the work by the Department of Publi,.! 
vVork , nor by the annulment of thi contract, will the Department of Public 
·work forfeit the riO'ht to re over dama from the ontractor for failure 
to complete hi contra . 

hould the cost of compl tin()' th work by day labor or by re-letting the 
·arne, be in exce s of the oriO'inal contra t price, the contractor and his bonds-
men hall be held re pon ible for uch xce co t. hould the cost of com· 
pleting the work by day labor, or by re-letting the arne, be less than the 
riginal contract pric th amount o av d . hall be given to the contractor. 

The contractor agrees to receiv and accept the prices submitted in his 
tender a full compen ation for furni bing all materials and for doing all the 
work contemplated and embraced in thi contract; for all loss or damage, 
ari ing out of the nature of the work afore aid; or from the action of the 
<·1ements, or from any unforseen difficulties or ob tructions which may arise 
or be encountered in the pro ecution of the work until its acceptance by the 
Department of Public Work and for all ri k of every de cription connel"!ted 
\dth the work. Also for all expen e in urred by or in con equence of the 
-;n pen ion or the di ontinuan of the work, and, for ell and faithfully 
c·ompleting hi ontract in the manner and according to the plan and zpeci-
fi<'ations and the r quirement of th EnO'in r under them. 

hould th co t of the work h reund r b not in exce of the Federal 
8tate Aid Road Fun allotted to the ounty in which the work is located, 
payment will be mad by the tate of bra ka from th tate and Fed ~ral 

id Road Fund exc pting ncb o t th ounty or counti intere ted have 
aO'reed with the tate to pay. In uch ca e he tat will not be liable for 
any money in exce of the amount that the tate ha aO'reed to u e on this 
vroject, the balance to b paid by the · ounty a per aO'reement between the 

'ounty Board and the Department of \Public Work . h uld the cost of 
the wot"k b in exce of th Fed ral tate · d Road Fund allotted to thi 
County, payment for the ex e amount will h made by th cotmty. 

All bill hall b fil d in itemiz d £ rm and certified to by the Proje t 
EnO'in r befor b inO' allow y th D partmen of Publi Work and before 
warrant · in paym nt th 1 .f r ar drawn. If . ati factory progre beill?' 
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made, the contractor will receive monthly estimates based on the amount of 
work completed and material furni hed since the previous estimate or since 
the beginning of the work. 

Each consecutive estimate shall be certified to by the Project Engineer 
and ten per cent (10%) of each e timate shall be deducted and held until 
~he final acceptance. 

Final acceptance by the Department of 'Public Works is stipulated to 
mean a written acceptance by the Department of Public Works followed by 
final payment in accordance with the Engineers !_lfin.al estimate. It is ex-
p-ressly stipulated that the Department of ·Public Works shall make final 
acceptance and payment promptly after the contract has been completed ancl 
the road approved. PROVIDED, HOWEVER, THATt NOW ARRANTS WJT1L 
BE DRAWN FOR MONTHLY OR FINAL 'E· TIMATE. I EX E S OF 
~'HE CASH ON HAND IN THE TATE AND FEDE-RAL AID ROAD FU~!D. 

The monthly payments shall be approximate only, and all partial e ti· 
mates and payments hall be ubject to correction in the final e timate and 
payment. Before final settlement is made on this contract, the Department 
of Public Works may require the ontractor to furnish a list of all persons 
furnishing labor and material with evidence that such person have been pa·d 
:ln full, shall be fully sati fied by thorough examination, of the faithful per-
f rmance of each part of th work, and may reject any portion found to be 
inconsistent with the t rm of this aO'reement. hould a reasonable do abt 
arise during construction work a to th integrity of any part of the c:-~m­
p'teted work, the e imat f r that portion shall not be allowed until the 
cause for such doubt ha be n removed. 

Inspection by the Engine r, or by any of hi duly authorized agents; any 
c,rder by the. Engineer for th payment of money; any order, mea urement or 
certificate by the EnO'ineer or aid agents; any extension of time; and any 
provi ion of this contract or any power therein pre erved to the Department 
of Public Works or to any right to damaO'es therein provided, and any waiver 
qf any breach of the contract hall not be held to be a waiver of any other or 
.-subsequent breach. 

All right-of-way for th roa , borrow pit and necessary detours ~hall 
be provided by the County without co t to the contractor. 

The contractor guarantee the paym nt of all just claims for material, 
6Upplies, tools labor and all other ju t claims again t him, or any sub-con-
tractor in connection with this contract, and hi bond will not be relea~ed 
by final acceptan e and paym nt by th Departm nt of Public Works unless 
an such claim ar paid or r 1 a d. 

Any minor work not pe ifically mention d in the specifications or shown 
on the plans, but obviou ly ne e ary for the proper ompletion of the work, 
shall be con idered a b ing a part f and inclu ed in the contract, and "hall 
be executed in a prop r manner an the contractor ·shall not be entitled to 
uny xtra or additional c mp n ation for the same. 

In any cas , where th rcontractor deems that extra compen ation is 
due him f r work r mat rial not 1 arly covered in this contract nor ord ered 
in writin(J' by the EnD'in r a an extra a d fined above, the contractor .'hall 
notify the EnO'ine r of his int ntion to mak claim f r such extra compensa-
tion before he begjns the work p n whi h h ba e the claim. If uch noti-
fication is not O'iven, or th . En~ine r is not afforded proper facilities by the 
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contractor for keeping strict account of actual cost as defined for extra work, 
the contractor hereby agrees to waive the claim for such extra compensation. 
Such notice by the contractor and the fact that the Engineer has kept account 
of cost as afore aid shall not in any way be construed as proving the validity 
of the claim. The 'claim must be passed upon by the Department of Public 
Works. 

In case the claim, after consideration by the Department of Public 
Work is found to be ju t, it hall be allowed and paid as an extra, as prQ-
vided herein. 1 

The contractor under these pecifications, shall carry liablity insurance to 
indemnify the public for injuries ustained by reason of the carrying on of 
hjs work, and to meet the requirements of the Nebraska Workmen's Com-
pensation Law. 

l'he work shall be done under the direct supervision and to the complete 
~atisfaction of the State Department of Public Works, subject to inspection 
at all times and approval of the ecretary of Agriculture of the United States, 
or his agents, and in accordance with the laws. of the State of Nebraska, ['.nd 
the rules and regulations of the aid Secretary of Agriculture made pur-
suant to that certain act of Congres approved July 11, 1916, (39 U. S. 
Statutes, at Large, 355), together with ub equent amendments entitled "An 
Act to provide that the United tate hall aid the States in the co~struction 
of rural po t r ads and for other purpo es. '' 

Thi .contract hall include the: otice to contractors, the instruction 
to bidders, these pecifications, the pecial provi ions, the proposal, the speci-
tie contract, the contractor's bond, and the general and detailed plans. 

CONSTRUCTION DETAILS. 

For Earth Roads. 

Under this head will be included all excavation and embankments r e-
quired for the formation of the earth roadway, cutting all ditches alon:.; or 
<'Ontiguous to the road, forming the approaches to all side roads and farm 
entrances, changing of tream channel , and all other excavations and ::>m-
bankments connected with or incident to ·the construction of the r oad. Ex~ 
cavation will be estimated under the following heads, viz: 

Solid Rock Excavation. 
Loo e ·Rock Excavation. 

rdinary Earth Excavation. 
pecial Excavation. 

Channel Excavation. 
·When, during excavation, material i encountered of such a charactar 

ns to appear to the contractor that it shall be cia sified a solid rock ex ava-
tion, loo e rock excavation, or cla pecial excavation, the contractor sb.all 
cease work on such ex avation and call the Project Engineers attention to this 
material in writing, who hall at once notify the Division Engineer. Upon 
r ceipt of such notice the Divi ion · Engin er hall immediately arrange a mPet-
ing .of a repre entative of the. U. S. Bureau of Public Roads, the Projeet 
Engmeer, the contractor and h1m elf, at which time they shall view and in-
spect the material to be excavated and determine the proper classification of 
~aid material. Tthe contra tor may re ume work on such excavation as 3oon 
as cla ification has been determined. 
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Solid rock excavation will include all rock in masses which cannot be 
removed without blasting, also all detached rock or boulders measuring !lot 
less than one cubic yard 'each. Brule clay and shale and all such material 
that can not be handled with grading machinery and which necessitates th~ 
use of explosives will be cla sified and paid for as solid rock at the unit price 
bid for solid rock excavation. 

Loose rock excavation will include all slate, hard magnesia or other rock 
which can be quarried or removed without blasting, also detached rock or 
houlders measuring not le than one cubic foot nor more than one cubic yard 
each and shall be classified and paid for as loose rock at the unit price bid for 
Joose rock excavation. -

Ordinary earth excavation will include all loose stones, boulders, and 
other material of ev ry de cription a found, which are not included in he 
obove specification as olid and loo e rock, special excavation, or channel 
<·xcavation. 

Special excavation will b divid d into three cla s, lass A, ,lasi:l B, 
nnd Class C. 

Cla s A- pecial excavati n shall include actual neces ary excavati~n, 
below the ground line a exi ting at the time the contract was awarded, for 
·"be purpo e of r movin()' or placing of pipe culv rt , box culverts and bridges 
and for such other excavation a hall in the judgment of the Project Engin-
eer neces itate hand excavation. The price bid for la s A special excavation 
will include pla ing this amount of material as back fill or otherwise dispo ing 
o£ it as directed by the Project Engineer. 

Class E-Special excavation hall include all actual necessary excavation 
for inlet and outlet ditche for drainage tructure , all necessary excavation 
of newly placed embankment for purpose of placing culverts and bridges, all 
necessary excavation for driveway a ordered by the Project Engineer, all 
necessary excavation or borrow of earth for backfilling of new culverts and 
bridges or filling of old structure removed, and for such other excavation of 
a similar nature as may be ordered by the Project EnO'ineer where such 
•.•xcavation nece itate the use of other equipment than is usually used on 
ordinary excavation. 

Necessary excavation for drainage structures shall be construed to mean 
all excavation enclo ed within vertical planes parallel to and not exceeding 
18 inche from the fini bed urface of the structure. ece ary excavation 
for all other purpo es hall be con trued to mean th excavation which in the 
judgment of the Project Engine r will be adequate for the purpose desired. 

Clas ' - pecial ex a ation. If in the normal progre s of the work, rna· 
tP-rial of a nature i encount r d whi h i in natur l condition and not in a 
condition resultin()' from temperature or weather conditions, and which does 
not properly com , under the la · ification for lid Rock Excavation a!ld 
Loo e Rock Excavation, and is mor difficult and expensive to handle than 1s 
contemplated for material und r Ordinary Earth Excavation, the Engineer 
may, a outlined in paragraph 71, upon demand of the contractor, give such 
material a Cla pecial Ex avation, under which classification double 
~ he pri e bid for Or inary Earth Ex avation hall apply. The Engineer sh~ll 
be guided in giving thi cla ifi ati n by the output of the crew employed, 
under normal and fa orable weath r conditions· and uch a cla sification sha!J 
Hot b given unl the output of the arne crew i decreased by fifty per cent 
(50%) over the average output maintained in mat rial which on the same 
~vork is cla ified properly und r Ordinary Earth Excavation, and unless 
the contra tor u th ordinary to l equipment and method n ce ary to 
giv the mo~ t ffi ient results. 
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The clas ification of a y excavation under la s Special Excavatjon 
.. hall be determine a outlined in paragraph 71, and if uch classification is 
allowed, the material o cla ified will be confined to the exact yardage moved, 
and will not be taken a a percentage of any ingle excavation or the average 
of a number of excavation . 

hannel excavation hall inclu e the actual excavation made for the pu-r-
i-10 of chanO'ing f tr am chann 1 where uch are hown n pl~n or ordrrP.d 
by the Divi~ ion En ineer on proper authority. tream channel shall be con-
.:trued to m an all ditch or chann ls of sufficient ize to enable the n e 
of elevating O'rader , fr noe , drag line and uch equipmnet a i usually 
u ·ed on ordinary xcavation. 

The price bid for la e A and B of pecial Excavation and for Channel 
Excavation hall cover the actual xcavation of the material and the di -
-po al of all u h material in road mbankment, backfill of tructure , waste 
hank properly made, dyke which may be required or in uch other manner 
a. in the judgment of the Project EnO'ineer may be required. In no case will 
extra payment be allow d to cov r uch excavation or di po al of excavaterl 
materials. 

All ground in luded in the hi<Thway mu t be cleared of tree , stnmp.:., 
bru h weed and gr to th full ~ idth of ex a vat d roadway in eros c;e ~­
tion a hown on plan . All timb r, tump bru h and oth r v getable matter 
mu t e burn · d unle th rwi direct d by the Engin er. Where the em-
bankment are to be mor than 2112 feet in height it will be u:fficient to cu t 
all tr tump and bru h lo e to th O'round. Where embankment are to 
h le than 21j2 f et in h i<Tht all tump an larO' root must b81 grubbed 
out, burn d or removed. The ounty will clear and grub all tanding timber 
a de cribed a ov but will no re pon ible f r any buried tump en -
(' Ount r d in makin xcavation . 

The O'rubbinO' hould preced th .grading for at lea t two mile . If 
the ounty fail to do thi th n th ontractor for the earth work will be 
uuthoriz d to do he cl arinO' anrl grubbinO' and the same will be paid for by 
tlJ ounty, as provid d for in Parao-raph 2 . 

Excavation hall be made in all ca e to the required grade, ali<Tnment. 
and ro · ection. ll ro ts tump , or other timber encountered in the t:X-

vati n hall be removed and burned or otherwise di po ed of a directea by 
tJ1e roject En ineer, but hall n t be placed in the embankments. All l.aa-
t rial taken from the excavation hall be depo ited in the mbankments unless 
oth rwi p i:fi d r lir t d by th ivi ion EnO'ineer. The co t of movjng 
0f arne wh n th av rag length of haul d not xce d five hundred (5 O) 
~· t will b onsid red a in luc1 d in th pri e p r cubic yard for excavaticm. 

Wh re urfa inO' the road with a 
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'vhere additional fill is to be made, so that the new material shall bond with 
the old. 

Where the proposed improvement does not include surfacing the road 
with a pavement, embankments shall be carried up in hoyizontal layer e'lch 
of which shall be carried out to its proper width in the cross section of the 
roadway, but need not be rolled. Sod obtained in the cuts may be deposited 
in the embankments, provided it is thoroughly disced and pulverized. tonE's 
obtained from cuts shall be so distributed in the emb~nkments as to not form 
pockets or cavities. All existing slopes and surfaces of embankments shall 
be plowed where additional fill is to be made, so that the new material w:ll 
bond with the old. 

When the amount of cut exceeds the amount of fill the gro s material shall 
Le deposited as directed by the Division Engineer. Such material shall prefer .. 
c bly be u ed in widening the adjacent fill to reduce the side lopes thereon. 

When sufficient material for the embankments is not obtainable within 
the side ditches and excavation as taked out, the contractor shall make up 
the deficiency from borrow pits laid out by the Project Engineer. Borrowing 
must be done from regular haped pits in order to admit of ready and accurate 
measurements, care being taken not to unnece arily injure or disfigure the 
land. The banks mu t be sloped, the pits o constructed that surface water 
·n:ill drain out, and the premi e left in a condition ati factory to the EngineP.r. 
·rhe right-of-way for borrow pit will be furni hed by the ounty. 

Overhaul will be allowed at two cents for each cubic yard of excavat~on 
J1auled each 100 feet in exces of 500 feet a herein provided. The amount of 
overhaul hall be determined by balancing against. ambankment a free haul, 
overhaul hall be determined by balancinO' again t embankment as free haul, 
all excavation made wthin the limit of 500 feet and d termining the center of 
O'ravity of the remaininO' excavation and the corre ponding embankment and 
allowing overhaul for the remaininO' excavation for the di tance .as traveler! 
between the center of gravity les 500 feet. 

The route traveied shall in the judgment of the Project Engineer be th~ 
roo t economical route feasible. · 

Hauling of materials for top soil, and or clay surfacing and binder will 
~e allowed at the price bid for each cubic yard mea ured in excavation for each 
;aile (5280ft.) hauled a herein provided. The price bid for excavation of sv.eh 
material shall include hauling for a distance not exceeding 500 feet. The num-
ber of cubic yard miles hauled hall be determined by computing the center of 
1!.-ravity of the mat rials in excavation and the center of gravity of the ma-
terials jn place on road and multiplying the number of cubic yards in 
excavation by the mea ured di tance in feet as traveled between the above 
cent r of crravity 1 500 feet and dividinO' by 5280. 

The di tance actually traveled will be allowed as the di tance between 
eenters of O'ravity only when in the judgmen~ of the Project Engineer, the 
route trav led was the most feasable route available. 

The contractor is required, as far as po sible, to arrange his work and dis-
pose hi materials so a not to interfere with the operation of other contrar.t-
t.'rS enO'a ed upon adjacent work. He i al o required to join hi work to that 
of others in a proper manner and in accordance with the spirit of the pl3ns 
nnd specifi ation and to perform hi work in the proper sequence in rela-
tion to that of other contractors, and a may be directed by the Divi ion En-
gineer. 
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Grading hall be estimat d and paid f r by the cubic yard at the prices 
f'peci:fi din the tender. Measurem nt of grading quanti tie will in all ca es be 
made from the cut or pit from which the material i taken, by cross section-
jJ1g before and after excavation and the volume determined by the average 
t'nd area method. 

Excavation: The contract price for excavation per cubic yard hall in-
rlude the excavation of th material, loading, tran porting (provided the ex-
il·eme haul doe not exce d five hundr d (50 ) feet), the depo iting of the ex-
\.'avated material in the mann r d cribed in these peci:fication , the finishing 
of the earth roadway i e ditche and lope , the di cing and harrowing of 
sod wher required, the r pair an r placing of all fence carele ly and un-
neces arily damaged orr moved by the contractor maintaining the dirt road, 
• specified in paragraph 39, and uch incidental work as may be required to 
make the grading work complete. o extra payment hall be made for hauling 
material wh n the xtreme length of haul does not exceed the free haul limit 
oi :five hundred (500) feet. 

The price bid for removing and replacing fence will include removing 
the posts, removing and caring for the wire, digging the neces ary holes, rP--
placing po t , repla inO' the wir furni bing any additional staples used, aud 
such incidental work or mat rials a may be necessary to replace the fence in 
as good condition a before the arne wa removed. 

If it i nece ary in the prosecution of the work to interrupt or obstruct 
ihe natural drainage of the surface, or the flow of artificial drains, the con-
~ ractor shall provide for the same during the progress of the work in such a 
way that no damage hall re ult to ither public or private interests, a~d shall 
restore uch drain to proper workinO' order. He hall be held liable for all 
damages which may re ult from any neglect to provide for either natural or 
artificial drainage which h may have int rrupted. 

In cuts along ide hills where there i a possibility of surface water 
<:au ing damage by flowing down the ide slope of the cut, a ditch shall b 
n.nstructed to intercept the surface water and prevent it from flowing into 
the cut. The contractor will be paid for thi work a additional work. 

Wherev r it become neces ary to make an excavation along the side of 
an mbankment over three feet in height as in the con truction of borrow 
pits ditches, etc. a berm not le s than four ( 4) feet in width hall be left 
between the bottom of lope of th road"vay mbankment and the top of th" 
excavation bank. 

The center £ he fini b d roadway . hall c nform in aliO'nment to the 
center stake . Th se take f oll w, a nearly a po ible, the c nt r lin cf 
the right-of-way. 

The side ditche 
section ·hown on th 
~"~Tal of ditch o 
nnooth Uniform slop 
drawings. 

hall be excavat d to the depth, alignment and cro~s 
drawing . ' are hall b taken to secure a uniform 
hat the water ·will r adily drain out, and to cu ee 
. on the dit h bank in . trict conformance with the 

Tha proje t Engineer hall e suitable finishing stake to guide the con· 
i ractor in finishing the road. 

If th road i not to be surfaced with "rav 1 or other material the cou-
1ractor hall, after having brouO'ht it ub tan 'ally t grade, co~plete the 
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work in such a manner that the finished road will be smooth and true to 
~ross section, grade and alignment. o extra compen ation will be allowed 
for finishing so thi work must be included in the price bid for excavation. 

I£ ihe road is to be surfaced with gravel or other form of surfacing the 
Bub-grade shall be constructed in the manner specified for the class of surfac-
5ng to be used. The preparation of sub-grade for the surfacing is not in-
.:!luded in the price for earthwork. 

SECTlON NO. 2. 
TOP SOIL AND SAND OLAY SURF.A!CE. 

The graded roadway shall be brought to the elevation, alignment and 
<·ross section indicated for sub-grade on the plan , and shall be maintained 
free from ruts and other depressions until covered with the surfacing material. 

The Division Engineer will designate and the County will provide suit-
able places for obtaining natural sand-clay mixtures for surfacing. All un-
suitable material that may over-lie the acceptable material shall be stripped 
off and removed, and the work will be paid for in the arne manner as spe-
·~ified in paragraph 78, of Section 1. 

The natural sand-clay mixture shall then be excavated, hauled to th~ 
road, and spread. All excavation shall be o conducted that the pits will be 
Jeft in good condition, and that where possible, provisions will be made f0.r 
draining the pits without additional excavation b yond their limits. 

The and clay or top soil hall be compo ed of a uniform mixture of har l, 
durable fragments of sand, together with silt and clay, and may advantage-
ously carry a con iderable amount of gravel. The mixture should be free 
from an exces of feld par or mica. The cementing value of material under 
one-quarter n4) inch hall be not less than 35. 

T1he material which will pass a 10-mesh sieve shall, when te ted by meaus 
of laboratory sieves, meet the following requirements for grading: 

Clay --········---··--·------------········--·---·--------------··--·----10 to 25 per cent 
Silt ---------·------···-·-·······----------·-··--·----------------·-----10 to 25 per cent 
Total sand ........................................................ 50 to 80 per cent 

The hauling hall be done in wagon of approximately uniform capa~>}ty, 
and the loads hall be dumped at such a distance apart as will give the amOl!nt 
of material required to construct the urface according to the proposed cro,·-3 
?ection. 

The urfacing material hall be immediately pread on the prepared sub-
~rade to uch a depth that the urface, when compacted, will conform accu-
rately ' ith the profile, ali nment, and eros ction, a hown on the plan8. 
All ubsequent load , may then be hauled o er the urface thus formed. 

The con truction of the surface hall begin at that point on the ruud 
ueare t the ource of material and be continued from uch point. In hanlino-
~>ver he material as depo ited, wagons will be required to u e the entire wldth 
1f surfaced roadway o a to compact the whole ection as nearly to a ulli£ 1m 
density a po ible. The teams will not be p rmit ed to follow a ingle track 
()r to form ruts. 

After five hundred (500) or ix: hundred (600) feet of roadway hnve 
been thu roughly con tru ted the urface shall be cut up and pulverized to 
n depth of two (2) or three (3) inche with a plow or harrow and at the 
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When the roadway ha been loo ened ufficiently, the urface shall be 
work d with a roa O'ra er or drag to the true cro ection until the enti1.·e 
. urfa b come mooth and firm. 

In a e th natural and- lay mixtur , a f und, doe not ontain a LU· 
fici nt p rc ntage of eith r and or lay to O'iv a durable urface, there hall 

pread a much f th d fi i nt material a the Engineer may direct, and 
hall b thorouO'hly mixed and incorporated with th material previously 

:.;pread. In plac s wher a natural mixture i not available uitable amount, 
of clay or and hall be hauled pread and mixed a dire ted by the Engine r. 

The pr es of mixin may require plowing to a depth of ix (6) or 
jO'ht ( ) in he and harrowin with a di k or tooth harrow, and thi work 

may be required in ' et weath r. 

Tthe completed urface ·hall include all xcavation of urfacing material, 
haulin<Y preading manipu1a ion, buildinO' shoulder , and finishinO'. J.t shall 
be paid for at the unit pric bid f r xcavati n of urfacinO' material for top 
, oil and an lay road m a ur in x avation. As much of the surfacinoo 
material a i nece arily haul d more than five hundred (500) feet will be 
(lla d as top oil or and clay overhaul and paid! for at the price bid per 
··ubic yar mil haul d an calculat d a peci:fi d in paragraph 83. 

SPECIFIOATIONS FOR GRAVEL ROADS. 
Af er th r adway ha been thorouoohly draO'ged and shaped to th 

, ati fa tion of the Engineer, a layer of grav 1 hall be evenly spread t a 
depth and width a hown on plan or ord red by the Engineer over the 
k urface of the road. 

The grav 1 will be appli ·o tha ne quare yard urface in place t' o 
]n h thi k will c ntain n t l U n on - ill'ht nth (1/ ) ubi yard O'rav 1 
m a ured in wa on or truck of uniform ize of bo at time they are dumped 

n th road. Likewi e on quare yard urfa e three inch thick will e ... n-
tain not 1 than one-twelfth (l j 12) cubic yard gr vel, and one quare yard 
surface four inche thi k will contain not 1 than one-ninth (1/ 9) cubic 
yar ravel. For other d pth of urfac th amount of oorav l required p&r 
quare yard will be etermined by thi arne meth d. 

Thi "' grav l hould m t with the followin()' requirement : 

Pa in()' 1 in h re n .. ---·········-·--------- ---- --------------- ----- -- -- -------1 % 
Retained on o. 4 cr n not l than ________ ________________ _____ _ 10% 
R a~n d on No. 6 r n no le than _______ __ ______ ___ ___________ _ 32o/o 
Reta1n d on .. o. 10 r n not le than .. .......................... 70% 

If the rav l d n t ontain suffi ient bind r to compact w 11, a layer 
f th be bindin mat rial obtainabl within rea onab1 di tan e will be 

,·pr ad on top of the grav 1, the amount of thi material to d pend on the 
~haracter of th gravel. 

Paym nt for the applicati n of bindinO' material will be at the price bid 
p r ubic yard for xcavation of urfacin material f r top soil and sand 
r.lay r oad mea ur d in xcavation and at the pri bid per cubi yard mile 
for v rhaul of . urfacin material f r t p il an an lay roa . a p ifi d 
in paraO'raph 3. 
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The hauling shall be done in wagons of approximately uniform capacity, 
and the loads shall be dumped at such a distance apart as will give the amount 
of material required to construct the surface according to the proposed crosti 
section. 

The surfacing material shall be immediately spread on the prepared sub-
grade to such a depth that the surface, when compacted, will conform accu-
rately with the profile, alignment, and cross section, as shown on the plans. 
All subsequent loads, may then be hauled over the surface thus formed. 

The construction of the surface shall begin at that point on the road 
nearest the source of material and be continued from such point. In hauling 
over the material as deposited, wagons will be required to use the entire 
width of surfaced roadway so as to compact the whole section as nearly to a 
nniform density as possible. The teams will not be permitted to follow a 
, ingle track or to form ruts. 

The gravel and binder must be thoroughly mixed by means of a harrow 
or similar tool. The road is then shaped to conform with the section as shown 
on the plans. A roller, tractor or drag is pas ed over the road until it iR 
thoroughly compacted. It is then thrown open to traffic. 

If necessary in order to obtain a good surface, the roadway must be 
. carified to a depth and width as ordered by the Engineer, this work to be 
done by a harrow or scarifier of an approved type. 

Earth shoulders will be constructed, where called for on plans, or ordered 
uy Engineer. 

Under this item earth shoulders will be built as shown on the typical 
cross section. The ditches may be deepened slightly to provide for the 
. houlde1·s. 

The completed surface shall be paid for by the square yard in place as 
shown on the plans. The price bid per square yard shall include the furnish-
h) g of all gravel, hauling of same, spreading, manipulation, scarifying labor 
tools and doing all the work necessary to complete the gravel surfac~g and 
earth Ehoulders, exclusive of the application of material for binder, in acf!ord-
a:::we with these specifications. 

SECTION NO. 3. 

DRAINAGE AND MISCEWANEOUS STRUCTURES. 

SPECIFICATIONS FOR CAST IRON RIBBED PIPE. 
The pipe shall be made of cast iron of good quality and of such character 

a. will make the metal of the pipe trong, touo-h and of even grain, and soft 
t-nough to admit of cutting. They shall be made in 1 ngth of not le s than 
three ( 3) feet, and may be either solid or sectional. If sectional, they shall 
be provided with suitable means to prevent displacement at longitudinal 
joint, . 

They shall be provided with b ll end or other suitable means to insure 
"Ontinuity and prevent vertical di placement at junction of longitudinal 
ections. 

The shape and ize shall be proportioned so that the pipe will withstand 
a load of fifteen thousand (15 000) pound applied upon any two feet of its 
length, according to standard t t adopted for cast iron pipe by the Unit~d 
.. tates Bureau of Public Roads. 



Pipes which are to be used in culv rts shall conform in dimensions to 
pipes of the same pattern which hall have passed the above test. 

The thickness shall in no ca e be less than one-quarter (1,4) inch, or less 
than one-twentieth (1j 20) the distance between ribs. 

Sections of pipe shall be free from distortion, so that when placed together 
the parts in contact shall have an even bearing along the whole length of the 
pipe. 

Every pipe shall be coated in ide and outside with coal-tar pitch varnish. 
'1'he varnish shall be made from the coal-tar pitch, to which sufficient oil ha.s 
been added to make a mooth coating, tough and tenacious when cold, and 
which ha no tendency to scale off. 

The price bid hall cover furnishing, delivering, handling, laying, cutting 
and caulking joints to the satisfaction of the Engineer, and all labor antl. 
·material necessary to complete the work including back fill, except that the 
-excavation neces ary will be paid for under the item of special excavation. 

SPECIFICATIONS FOR SOLID ·OAST IRON PIPE. 

Ca t iron pipe shall be made with bell and spigot joints and shall conform 
to the following table of minimum weights and thicknesses: 

Inside Diameter 
Inches 

12 
14 
16 
18 
20 
24 
30 
36 

T•ickness 
Inc he 

.54 

.57 

.60 

.64 

.67 

.76 

.88 

.99 

Weight Per Foot 
Pounds 

72.5 
98.6 

108.3 
129.2 
150.0 
204.2 
291.7 
391.7 

The weight shall not be le s than the tandard weight more than five (5) 
per cent. The pipe shall be straiO"ht and the inner and outer surfaces sh.all 
oe true concentric cylinder . All pipe hall be made of cast iron of good 
quality and of such character that shall make the metal of the pipe stron£5, 
t011gh and of fine grain, and soft enough satisfactorily to admit of drilling 
und cutting. The metal shall be made without any mixture of cinder iron or 
ther inferior metal. 

The surfaces of the pipe shall be smooth, free from scale lumps, blisters, 
sand holes, and defects of every nature which unfit the pipe for the use for 
which it is intended. 

Every pipe shall be coated inside and out with coal-tar pitch varnish. 
The price bid shall cover furni hing delivery, handling laying, cuttinf! 

and caulkinO" joint to the ati faction of the Engineer, and all labor and 
material nece sary to complete th work includinO" back fill, except that th~ 
excavation necessary will be paid for und r the item of special excavation. 

SPECIFICATIONS FOR CORRUGATED METAL PIPE. 

Tihree cla ses of ba e metal for use in corrugated metal pipe are recog-
nized in the e pecifications as Pure Iron opper Iron and Copper Steel. 

The base metal shall be made by the ba ic open hearth process and shall 
~onf rm to any of th followin()' chemical requirements: 
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'LADLE ANAL~SIS OF BASE METAL. 

I Pure Iron Copper Iron Copper Steel 
Not more than Not more than Not more than 

Sulphur ........................................ 0.04% 0.04% 0.05% 
Not more than Not more than Not more than 

Phosphorus .................................. 0.015% I 0.015o/o 0.04% 
Total of Carbon ulphur, Phos- Not more than Not more than Not more than 
phorus, Manganese and Silicon 0.16o/o I 0.25o/o I 0.7% 

Copper ·········································· I Not ~~;g~han \' N ot0~~~s~han 
No m tal will be accepted under the e specifications and no bids will be 

considered for either Pure Iron, opper Iron, or opper teel requirements 
until after the h et manufactur r' certified analy is showing the percentage 
of carbon mangane , ilicon, sulphur, phosphorus, copper, oxygen, hydrogen 
<m nitrog n, an manufacturer' guarantee has b en pas ed by the Depart-
ment of Public Work . 

Bidders shall specify in the proposal the kind of corrugated metal pipe 
upon which bid is based. 

1\!Ii branding or other mi r presentation and non-uniformity of produet 
will each be con id red a uffi i nt rea on to di continue the ace ptance of 
any brand und r th e, specification by the Department of Public Work~ 
and the notice of di continuance of any brand ent to the sheet manufacturer 
will be considered to be notice to any culvert companies which handle thst 
particular brand. 

Corrugated metal pipe for culverts hall be prop rly fabricated from the 
eorrugated g lvaniz d beet of steel or iron, but each culvert hall be made 
:Jf the same kin and quality of metal throughout. The beets of metal be-
fore galvanizing shall be smooth and free from blister , seams and pits, and 
Rhall be not les than sixteen (16) gauge, U. S. Standard, for pipe having a 
diameter of twenty inches or le , and hall be not l than fourteen (14) 
~auge, U. . Standard, for pipe between twenty and . thirty-six inches in 
diameter. The gal anizing hall con ist of not le s than two (2) ounces of 
prime spelter p r quare foot of she t uniformly di tributed over the surface 
nf the sheets of m tal. It hall be appli d in uch a manner that the spelter 
will not peel off durincr fabri ati n or in tran porting and laying the pipe 
and any uncoated pot clue to poor workman hip, rough handling, or any 
other rea on shall be ufficient cau e for rejectinO' the pipe. The amount of 
~pelter per quare foot will be determined by the I ad acetate method upon 
a sample taken from the ulv rt. Th corru()'ations shall be not less than 
two and on -half (2¥:3) inche and no more than thr e (3) inches from crest 
to crest and hall have a d pth of not le s than on -half CY2) and not more 
than five-eighth (~) inch. 

All joint hall be even and lo e and the joint d pipe shall be straicrbt, 
ircular in tions true and ricrid. In the long-itudinal j int rivet hall be 

rlriven in the vall y of ea h corrng tion· in the tran ver e joint rivets hall 
be uniformly paced not more than ix (6) inches apart. Tthe rivets shall 
b driven in su h a manner a to draw the beets tightly together and to 
fill the riv t hol ompletely. Th rivets hall be at 1 a t one (1) inch from 
;he edcre of the sh ts. 

All riv t . hall be of th ame quality of metal as the sh ets in which 
they are u ed. They shall b hor ucrbly O'alvaniz d and shall be not less 
than five-sixt nth (5/16) o:E an inch in diamet r and hall hav neat wod·-
man-like mi ph rical or fla head . The h ad . ball hav a di m ter oF 

_4 



not 1 than one and fiv -tenth (1--5 f lO) time th diamet r of the rivet, plus 
one-eiO'hth (:LA ) of an inch and all flat h ad hall have thickne not less 0 . 
than four-tenth ( 4j 10) that f th diameter of the nvet. 

All pipe hall be furnished in the length ordered, except that pipe for 
culverts twenty- ix (26 ) f et or mor in length may be furni hed in sectior.s 
not les than twelve (12) feet in length, provided necessary field connections 
shall consists of bands not less than eight (8) inches in width, made from 
the ame material as the pipe, and o fabricated that a ecure and firm con-
nection of the sections of pipe may be readily made in the field. 

The diameter of the metal pipe hall be understood to mean the clear 
(Uameter. For example, a pipe eighteen (18) inches in diameter hall be of 
such ize that a phere eiO'hte n (1 ) inche in diameter may be rolled 
through it exc pt for interferenc f rivet head . 

In preparing the dit h the bottom hall be rounded out to fit the lowe. t 
ninety (90) deO'rees-forty-fiv ( ±5 ) degree each ide of the center line of 
1 he circumferen e of the pipe takin pain to secure an extra firm bearing-
uear th outer edO'e of th nin ty (90) d O'r ee strip. pon the con ave sur-
face o prepared the contractor hall spread a layer, one ·(1) to two (2) inchr-
thick, of pulv rized soil r and free from peb le larger than one-fourth (1,4) 
]uch diameter, an shall firmly bed ach pipe truly to line and grade thereon. 

When rock i f ound in the ditch the bo tom hall be excavated orne 
six (6) inche below the low r urfac of th pipe and replaced with clay or 
.? and. The pip hall at no place r t on olid rock. The minimum fill over 
pip culvert will be 12 inche . 

The pri e bid hall ov r the fum· hinD' deliverinO' handling, layinO', 
euttinO' and all labor and material n ce ary to c mplete the work including 
!Jack fill. 

SPECIFICATION FOR REINFORCED 'CONCRETE PIPE. 
Th ·· cern nt hall b of a . tandard Portland ement of a brand approved 

by the Department of ublic W ork and hall conform to the pecifications 
0f 'rcular o. 33 of he . Bur au of tandard . The cement shall bt> 
:-.hipped in carload lot ·and the EnO'in r hall have at lea t ten (10) days to 
mak u h te t a may b d ir b fore it i u ed. are mu t be exerci ed 
in the toring an prot tion of th cement on the work and any cement 
damaO'ed by moi ture whi h fail o meet any of the above requirements "ha!l 
be r jected. 

Th and hall on ist of cl an, ili iou ()'rain uniformly graded in i1.e, 
from fin t particle up to a iz pa ing a n -quart r (14) ieve, and sh tll 
conform to th f llowinO' r quirem n : 

Pa in()' '14 in h r n ............................................................ lOO % 
Pa in()' 20 me h r etain c1 on 50 m h .................... 20 to 45 % 
Pa in()' 50 m h not mor than .... ...................................... 3 o/o 

ot m r than 5if< hall b r move by th alutriati n t t. 
hall fin aO'O'r O'at ontaining lump of froz n material bP. 

u. ed. Fine a D"reg-ate hall b of u h a quality that th mor ar composed cf 
on (1) part cement .and hr ( ) a t fin aO'gr gat by weiD"ht when made 
into briqu te will how a ten il . tr ngth at 1 a t equal to e tren~th 
c:f on (1) to thr (3) mortar of th same on is n y made with the s::trr:.~ 
~ ment and tandard 0 tawa an . 

The proportion hall b on (1) part c ment to two (2) part fine ao-gre-
gate and thre (3) part coar aggreO'ate. 
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The broken stone or gravel aggregate shall consist of clean, hard, tough, 
durable rock. It shall contain no vegetable or other delecterious matter, 
and shall be free from soft, thin elongated or laminated pieces. The coarse 
aggregate shall be graded uniformly from the largest to the smallest piece~ 
and shall all pas a screen having three-quarter (3)&,) inch diameter holes and 
be retained on a screen having one-quarter (1)&,) inch diameter holes. 

Broken stone or O'ravel shall be ampled and tested for quality and grad-
ing in accordance with the method recommended by the American Society for 
Testing Material. A mixture of and and gravel may be u ed in lieu of the 
(·oarse and fine aggregate as described in the foregoing paragraph. 

Sand and gravel mixture shall con i t of clean quartzite of feldspar anlj_ 
shall contain no vegetable or other deleterious matter and shall be free from 
soft, thin elongated, or laminated piece , and when tested by laboratory 
screen shall meet the following requirements: 

Pas ing 34 inch screen·------------ ---------------------------------------------100% 
Retained on 14 inch creen not les than __________________________ 14% 
Retained on 10 me h screen not le s than .......................... 50% 
Retained on 20 me h creen not less than .......................... 80% 
Pas ing throuo·h 100 me h creen. not over_ __ _____________________ 1 o/o 
Loss by wa hing silt or clay not over ........... -----~-----------·· 1% 

And the finene modulu hall not be le than 4.00. 
Sand gravel mixture hall be ampled and te ted for quality and grading 

in accordance with the method recommended by the American Society for 
Testing Materials. 

T~he unit of measure hall be one (1) cubic foot. A bag of cement con-
taining not less than nin ty-four (94) pound net hall be as umed as one (1) 
cubic foot of cement. Unle otherwise specified, the proportion of concretE> 
~hall be one (1) part of cement and two and one-half (2lj2 ) parts of sand, 
or one (1) of cement to three (3) parts of sand gravel mixture. 

The proportions <>f sand and · gravel mixture may be v.aried by the. En-
gineer, so a to in ure maximum den ity. 

Water used for thi work hall be clean, free from oil, acid, alkali or 
vegetable matter and hall be acceptable to the Engineer. 

The reinforcement shall con i t of American St el & Wire Company's 
triangular me h wire or other uitable reinforcinO'. The joint or draw bar 
shall be of mild steel, and both ball be of w ight ize and tyle shown on 
~he plan appoved by the D partment of Public Works. 

The ingredient of th concr te shall be thoroughly mixed to the de ir d 
eon istency, and the mixinO' hall ontinue until the cement i uniformly 
distributed and the entire m i uniform and homog neou . The concr te 
may be mixed by hand or in a uitable mix r approve· by the EnO'ineer in 
rharge. If mixed by hand, the mixinO' hall be done on a water tiO'ht plat-
form of ·ufficient siz so as to p rmit rapid mixinO'. The sand hall b pread. 
evenly upon the platform. Then the c m nt upon the and and turned a 
u:ificient number of tim until th mixture b com of an ven olor. The 

vrat r nee ary to produc a w t mix hall h n b add d an the rna sh11.ll 
then be turn d aO'ain until th a O'r gat ar thor UD'hly coated with mortar. 
'!'·he material shall b mix d wet enouah to produce con r te <>f such c n· 
~i tency that it will flow int th form an about the t el reinforcement. 
Concr te mu t th n be pla ed in th form immediately and pecial care mu t 
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be taken to insure perfect contact between the concrete and reinforcement. 
under no condition shall concrete be used which has received its initial set. 
\Vhen the concrete is exposed to a hot or dry atmosphere, special precaution 
shall be taken to prevent premature drying by keeping it moist for a period 
of at least twenty-four (24) hours after taking its initial set. 

'£he moulds shall con ist of steel sheets, which shall be rolled to a true 
cylinder, and the two ca ings hall be concentric when the mould is assembled. 
They shall be rigidly held togethe1· and shall be free from holes or cracks to 
keep water from escaping. 

Concrete pipe shall be made in sections of not less than three feet in 
length and end so formed that when laid together and cemented they shall 
make a continuous and uniform line of pipe. The ends shall be at least as 
strong as the body of the pipe, and all pipe hall be cured properly and 
aged at lea t four weeks before bein(7 in tailed. E,ach section of pipe shall 
be straight and of true circular or elliptical form. The least diameter of 
the elliptical pipe shall be the governing dimen ion in meeting the require-
ments as to ize shown on the plan and in the propo al. It shall have a 
uniform thicknes~ hroughout and hall be free from porous and scaly spots 
and spalled ed(7es. Pipe havin(7 d fective po patched or plastered over 
.._,vill not be accepted. 

Strength-The pipe when tested without lateral support, accord-
in()' to the method propo ed in Standard Specifications for Cement 
Concrete ewer Pip of th Am ri an ociety for Testing Materials, 
serial de ignation 14.-20 shall how a load upporting capacity per 
linear foot at l a t equal to that xpres ed by the formula: 

W= 2000XD 
in which "W" equal the br aking tr ngth per linear foot of pipe 
and "D" the interior diameter of he pipe expre sed in feet. 
All pipe as well a material and workman hip shall be ubject to in-

~pection at all time by the Engineer and any condemned pipe or material 
5hall be removed from the work at once. 

Each manufacturer of concrete pipe is required to provide, at his plant, 
suitable te ting equipm nt so that the Engineer or his authorized agent may 
ut any time te t specimens of pipe elected at random from his storage yard 
to ascertain its quality. 

In preparing the ditch the bottom hall be r-Ounded out to fit the lowest 
ninety (90) degree -forty-five ( 45) de(7ree each side of the: center line of 
the circumference of the pipe taking pains to ecure an extra firm bearing 
near the outer edges of the ninety (90) degree strip. Upon the concave sur-
face so prepared the contractor hall spread a layer, one (1) to two (2) inches 
thick, of pulv riz d oil, or and free from pebbles larger than one-fourth C'4) 
inch diameter, ,and shall firmly bed each pipe truly to line and grade thereon. 

Wh n rock i found in th dit h the bottom hall be xcavated some si~ 
(f)) inches below the lower surfac of the pipe and replaced with clay or sancl. 
The pipe hall at no place re t on . olid rock. The minimum fill over pipe 
r.ulverts will be 12 inche . 

The pric bid hall over the furni hinD', deliverin(7, handling laying, and 
~ealing the joint in a manner sati factory to the En(7ineer, back filling culvert 
trench and all labor and material nece sary to complete the work except that 
~h excavation nece ary will be paid for under item of pecial excavation as 
specified in para(7raph 75. · 

BULKHEAD FOR ALL CULVERTS. 
Ther hall be a concrete bulkhead constructed at each end of eaeh 

eulv rt. The material shall be of the ame as heretofore specified_ in para-
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graphs 111, 112 and 113. Mixture shall be in proportion of: one (1) part 
cement, two (2) parts fine aggregate and four ( 4) parts coarse aggregate by 
measure. 

Sand gravel mixture may be used in lieu of coarse and fine aggregate. 
'fhis mixture to be the same as specified in paragraph 113 and will be used 
in proportion of one (1) part of cement to four (4) parts of sand gravd 
mixture. 

When permission is obtained from the Engineer "Class 'A' pit run 
aggregate'' concrete may be substituted for coarse and fine aggregate and 
.;and-gravel mixture in constructing bulkheads. 

Class "A'' concrete-using pit run aggregate. 
S :md Pa sing Wt. of Aggregate Proportions No. Bags Cement 
~4 in. Screen in lbs. per cu. ft. Cement-Aggregate per cu. yd. cone. 

55% 114.4 1 sack to 5.0 cu. ft. 5.48 
Up to 65% 113.0 1 ack to 4.5 cu. ft. 5.88 
lip to 75o/0 112.5 1 sack to 4.25 cu. ft. 6.28 
Up to 85% 107.5 1 ack to 4.0 cu. ft. 6.64 
Up to 90o/o 102.5 1 ack to 3.75 cu. ft. 7.16 

The bulkhead shall be con tructed as hown on plans and the bid for con-
C!rete shall include all teel reinforcinO', back fill and all material neces a.ry t c. 
con truct the bulkhead in place compl te except the xcavation which will be 
paid for under the item of special excavation. 

All wood forms hall be wetted thoroughly or oil d, and metal form~ 
r1iled before any material is depo ited against them. The oil must not be in 
such quantity or of such a character as to cause unsightly stains on the sur· 
face of the concrete. 

Concrete shall be placed in the form immediately after m1x1ng. Al! 
concrete shall be deposited so as to maintain the top surface level and avoid 
::lowing along the forms. It shall be worked continuously and sufficiently to 
t:'Xpel the air. The concrete next to the forms shall be spaded so that suf-
ficient mortar will exude from the m s to form a m oth urface. are 
c;hould be taken to fill every part of the form and to work the concrete aroun0 
the reinforcement without i pla ing it. l'h contra tor shall provide suit-
able methods for placing concrete in a sati factory manner. 

The bulkhead must be constructed in workmanlike manner and all ex-
posed surface mu t be finished in a manner atisfactory to the Engineer. 

SPE·CIFlCATION\S FOR CONCRETE BOX CULVERTS. 

All work hall be constructed a or in()' to State tandard or special plan 
J)repared by the Department of Public W rk and thes specification both of 
which shall be considered part of the contract. T1hey contemplate a completn 
~1ructure and any error or omi ion in the plans and pecifications hall not 
rPlease the contractor from building the tructure complete. The contractor 
shall file his bid accorclinO' to the atta bed propo al at a unit price per cubic 
yard for culvert and winO' walls con tructed in place and the bid per cubic 
yard shall include all te 1 r inf.ol'cinO' and material nece sary to construct a 
eompleted culvert in place. 

In makinO' ettl ment the En(l'in er hall use the table of quantities as 
:·hown on plan to determine the yarda()'e in the completed culvert. 

The cement shall b the same as heretofore specified in paragraph 110. 
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Fine aggregate used hall be the same as specified in paragraph 111. 
Cour e aggregate shall be the same a specified in paragraph 112, except 

that three-fourths (%J inches may be increased to two (2) inches. 

Water used for this work shall be clean, free from oil, ac~d, alkali, or 
vegetable matter and shall be acceptable to. the Engineer. 

The concrete shall consi t of a mixture in the proportion of : 

1 baoo cement. 
2 cubic feet fine aggregate. 
4 cubic feet coarse aggregate. 

But the inspector may cause the contractor to increase the amount of 
mortar if nece ary to fill all void in the coarse aggregate, or in lieu thereoi, 
one (1) part of cem.ent to four .C 4) part of mixture of sand and gravel. This 
mixture to conform in quality a heretofore specified in paragraph 113. 

All material hall be accurately measured by volume, the cement shall be 
measured a packed by the manufacturer. A ack containing not less than 
uinety-four (94) pounds net being considered one (1) cubic foot. Fine and 
coarse aO'O'regate hall be mea ured loo e. The contractor shall furni h and 
11se an approved timinO' device, a water measuring and di charging devicP., 
:Jlso boxe or pan of uch dimen ion as will give, when filled and struck, tLe 
exact volume of agO'reO'ate required for the cla s of concrete specified. 

Suffici nt water hall be used, in mixing plain concrete to produce a 
mixture which will flatten and quake when deposited in place, but not enough 
to cause it to flow, and in mixinO' concrete in which reinforcement is to be 
embedded, to produce a mixture which will flow luggi hly when worked.. In 
no case hall the quantity of water be sufficient to cause the collection of a 
surplus in the forms. 

The ooncrete hall be mixed in the quantities required for immediate use 
and any which ha eveloped initial set or which doe not reach the forrn3 
within thh'ty (30) minute after the wa er has been added, shall not be used. 
No concrete shall be mix d while the air t mperature is at or below thirty-
five (35 ) degrees Fahrenheit without the approval of the EnO'ineer, and only 
when adequate mean are employ d to heat the aO'gregates and water. 

Concrete shall be mixed thoroughly in a batch mixer of approved type 
for a p riod of not le than one (1) minu e after all material are in the drum. 
:rhe mixer shall run at the p ed for which it is de. igned, but shall make not 
Jess than fourteen (14) nor mor than twenty (20) revolutions per minute. 
The entire content hall be removed from the drum before the materials are 
Idaced therein for th ucceedinO' batch. 

As fa t a on rete i d po it d it hall be thoroughly settled by spading, 
or other m an to brino> th mortar in thorough ontact with the forms and 
reinforcjnoo teel. oncrete hall be deposited in he form in layer of sueh 
thicknes and po ition a pecified by the Enooineer in charge. Temporary 
plankino· b.all be place at the end of th partial layers o that none shHll 
run out to· a thin edge. In g neral, all concrete must be deposited in hori-
zontal layer throughout. Each layer shall be left somewhat rough to insure 
bondinO' with the nex layer above and if it be already et hall be thorouO'h1y 
rJeaned and crubbed with coar e brushe and water before the next layer is 
placed upon it. In no ca e hall work on a ection stop within eighteen (1R) 
inches of the top. 
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Concrete shall not be placed when freezing temperature prevails or 
threaten~, except upon written authority of the Divi ion Engineer, and then 
only when adequate provision is made to protect the work from freezing until 
the concrete i thoroughly set. 

When depositing in water is allowed the concrete shall be carefully placed 
in the space in which it i to remain in a compact rna s by means of a tremi, 
lJOttom dumping bucket, or oth r approved method that does not permit the 
concrete to fall through the water without adequate protection. No concret~ 
shall be placed in runnin()> "ater and forms which are not reasonably water-
Ught shall not be used for h lding concrete deposit d under water. 

REMOVAL OF FORMS: No horizontal forms carrying loads shall be 
removed or centers struck for two (2) week or longer if directed after 
placing the last concrete and no load shall be allowed on the concrete for a 
period of thirty (30) days. Form on vertical surface shall be removed 
within not less than twelve (12) nor more than forty-eight ( 48) hours after 
placing of concrete, unless otherwise directed. In cold, damp or freezing 
weather all forms shall remain in place until the concrete has set thoroughly. 
Forms .for columns hall be removed before the shares are taken from beneath 
the beam or girder . Projecting wire or other metal devices used for hold-
ing forms in place, and which pa s through the body of the concrete, shall 
be cut at lea t one-half (1;2) inch beneath the fini hed surface of the concrete 
:-tnd the holes or depressions thu mad , and other hole , depressions and voids 
which show upon removal of the forms, shall be filled with cement mortar 
mixed in the same proportions as that which was u ed in the body of t!Je 
<:oncrete which i being repaired. 

The reinforcing steel u ed shall fulfill the requirements of the Americgn 
Society of TestinO' Materials tandard Specifications for Billet, Steel, Con-
~rete, Reinforcing Bar , ~rial De ignation "A" 15-14. 

The bid for concrete under this item shall include all steel reinforec!-
ment and all material nece ary to con truct the box culvert in place com-
.Plete including back fill. Th excavation for the box culvert will be paid for 
under the item of pecial ~xcavation. 

VITRIFIED CLAY PIPE CULVERT. 

Und r thi it m the contractor hall furni h and place vitrified pipe as 
~hown on the plans, and where directed by the Project Engineer. 

The pipe hall be fir t quality double trength salt glazed, sound, vitrifie..l 
<...tone ware and ewer pipe with bell joints. 

All pipe shall be laid tru to line and grade with bells up-streams anti 
hall have full and ven b arinO'. T1he j ints shall be filled with jute and 

mortar consi tin()> of one (1 ) part c m nt and two (2) parts sand. 

The price bid shall cover th furni hing, layin()' back fill and all material 
and in id ntals ne ary th reto xcept that all excavation in connection 
th rew"th will be paid for und r it m of sp cial excavation. 

SPECIFICATIONS FOR WOODEN GUARD RAIL. 

bil for wooden guard rail shall include the furnishing of all 
po t har ' ar and oth r material an c n tructing the railino· 
u shown in th plan , and the quantity to be paid for hall be the 
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number of lin al feet completed in place. The guard rail hall be located at 
the point hown on the plan , or at point a the Divi ion Engineer may 
direct. 

All wooden po t u ed for railing hall be made of cedar, oak, hard pi.a.e 
o1· cypr at no pla e le than ix (6) inche in diameter or six (6) inches 
square, but both r und n quar po t hall not be u ed on the arne contract. 

Tapering square po ts may be u ed in lieu of round or quare posts and 
the arne mu t b not l than five (5) inche at the top and ix (6) inches 
at the bottom. 

All po t hall be not le than even (7) feet in 1 ngth, the bottom hall 
be awed off quare, the bark removed and all knot hewn flush with the fac~, 
an th urface haved mooth. 

The lower p rtion of all po t hall be coated with creo ote oil before 
heinO' et which il hall m e th followinO' requirement: The oil shall be a 
l,)ure coal tar product, fr from any a ult ration . It hall not contain more 
than three (3) per nt of matter in oluble in chloroform or b nzole. No oil 
0btained wholly or in part from water, C'l' tar or oil will be accepted. The 
Creo ote hall be a pli d by m an of a bru h, in a full free coating covering 
1 he bottom and xt ndinO' for a i tance of four ( 4) feet. 'Dhe posts shall 
not be treated until th roughly dry. 

The wooden rail hall be made of w ll ea oned, traight, sound planks, 
yellow pine or oth r ati fa tory wood nail d to the po t in a atisfactory 
manner a.s shown on the plan . 

The paint u ed und r thi contract hall con i t of approved ingredients 
proportioned and miXed in uch mann r to give the mo t d irable result . 

White lead for paint hall be ba ic carbonate of lead, ground in pure 
lin eed oil. Re ultin white lead hall not ontain more than twelve (12) per 
(~ent by weight of oil or other ub tance . For u e thi hall be mixed with 
pure lin ~eed oil in uch proportion that the paint hall contain not less thau 
1.' enty-five (25) p r cent, or more than thirty-five (35) per cent by weight 
of oil. 

The joint of the rail and po t shall be given one coat of white lead and 
linse d oil before b ing put togeth r. The beveled top of post shall receive 
two (2) heavy coat f am . The entire urfa e expo ed above ground shall 
be paint d with three oat of white lead and lin eed oil. o paint hall l>e 
applied in " t or fr ezincr weath r. Manufactured paint of an approved 
quality may ub titute forth white I ad and oil. The approval must be 
made by the EnO'ine r and m t b in writinO'. 

WOODEN GUARD RAIL CONCRETE POSTS. 

Where call d for on th plan or r r d by th EnO'ine r wood guard 
t·ail with con ret po t will b con true . Tlhis railing will conform in 
every re pect to the d iO'n hown on the tandard plan. 

Th wood n rail hall be of the quality 
--;ion f r -v ooden guard rail. 

called for under the specifier-

The paint u ed and the mann r of applying the same will be the same 
a. p cified for w d n guard railinO'. 

31 

183 
Pots 

139 
Ralls 

140 
Paint 

l U 
Palntlnl' 

142 
Wooden Guard Bail Con· 

crete Po t 

us 
Ball• 

144 
Patnt 



145 
Concrete Posts 

146 
Reinforcement and ltail 

Connection 

147 
lea ure and Payment 

148 
teel Cable Guard Rall 

149 
Work 

1150 
Material 

151 
Palntluc 

152 
Measurement 

The posts shall be made of concrete, mixed in the following proportions: 
One {1) bag of cement to three .(3) cubic feet of sand gravel mixture. 

The reinforcement and rail connection shall be the same as shown on 
the standard plan. 

The price bid shall cover the furnis\ing of all labor, material including 
reinforcement and painting necessary to complete the work. The quantity 
( 1f guard rail to be paid for shall be the number of lineal feet completed in 
place. 

STEE.L CABLE GUARD RAIL WOODEN POSTS. 

Where called for on the plans or ordered by the Engineer steel cabll3 
guard rail with wooden posts will be constructed. This railing shall conform 
in every respect to the design hown on the standard plan. The wooden 
posts shall be of the quality and be creosoted a called for in paragraph 138 
'l'hey shall be at no place les than seven (7) inches in diameter and seven (7) 
feet in length, the bottom shall be awed off quare, the bark removed and 
an knots hewn flush with the face, and the surface shaved smooth. 

The paint used and the manner of applying the same shall be the same a..: 
specified in paragraphs 140 and 141. ·The price bid shall cover the furnishing 
of material and painting nece ary to complete the work to the satisfaction 
of the engineer and the quantity of guard rail to be paid for shall be the 
number of lineal feet completed in place. 

MISCELLANEOUS IRON AND STEEL. 

Under this item the contractor shall furnish and place all cast iro11, 
wrought iron and steel not especially included in other items a shown on th<' 
plans and for miscellaneous structures a ordered by the Engineer. ThiB 
nem shall include beam channels, and other tructural shapes, as well as 
miscellaneous iron casting , wrouO"ht iron, dowels, etc. 

All structural te 1 bolt etc. hown on the plans may be of stock steel. 
Stock steel shall be subjected only to surface in pection and cold bending 
tests. Ttest pieces cut from finished material shall endure bending cold, with-
Jut ign of cracking, 180 deO'ree around a circle whose diameter is equal to 
the thickness of the test piece. 

Iron castings shall b made of the best tough fJ'ray iron of uniform quality 
nnd "Shali be free from defects and nne en hrinkaO" . No mill cinder iron 
white or burnt, iron or scrap of any kind . hall be u ed. They hall be clean, 
c•nt of wind, and true to dimen ion . Ca tinO"s having blow holes plugged or 
filled with putty or crust hall not be u. ed. 

WrouO"ht iron hall be toug-h, fibrous and uniform in quality and shall 
be manufactur d by approved methods. Ste 1 scrap hall not be used in its 
manufacture. Fini h d material hall be clean smooth, true to shape, all.d 
free from defects. 

All iron and steel except ca t iron shall be given a shop coat of red lead 
f!nd oil, and after bein_O' placed hall be O"iv n two coat of approved paint. 

The quantity of ca t iron, wrouO'ht iron and steel to be paid for under 
this item shall be the number of pound furnish d and placed in accordan(>;~ 
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with the plans or in tructions of the Division Engineer. The price bid h .. .Jl 
f'Over the furni bing, placing, painting and all other labor, materials, and 
incidental expen es nece sary to complete the work. 

PLAIN OR MASS CONCRETE. 

ement concrete for all structures where reinforcement is not needed 
~hall be compo ed of a mixture of one (1) part cement, two and one-halt 
( ~lf2) parts fine aggregate, :five (5) parts coarse aggregate; sand and gravel 
mixture may be used in proportion of one (1) bag of cement to four ( 4) cubic 
feet of the sand gravel mixture. 

The quality of the cement shall be the same as heretofore specified in 
paragraph 110. 

The aggregate used for plain or mass concrete shall be the same as here . 
t ofore specified in paragraphs 111, 112 and 113. 

The price bid shall include the furnishing of all material, mixing, placing 
and all labor incidental to complete the finished structure as shown on the 
plan except that the excavation will be paid for under the item of special 
exca'vation. l'he amount to be paid for will be the exact number of cubic 
yards placed~ 

CONCRETE LEACHING BASINS. 

Under thi item the contractor shall build at places indicated on th~ 
1'1 ans or ordered by the Divi ion Engineer, concrete leaching basins_ of a type 
. bown on the detail plans. 

The con rete u ed in these basins shall be plain concrete. The grating 
!--hall b of ca t iron of the quality pecified in item "Mi cellaneous Iron ann 
Steel.'' 

For each ba in compl ted the contra tor hall receive the price bid. The~ 
pri bid shall cover all on rete, stone, and all material, labor and incidentals 
ne sary to compl t the work except that the excavation will be paid for 
under item of pecial E~cavation and the grating will be paid for under it~m 
'' 1i ellaneou Iron and teel. '' 

VITRIFIED PIPE LEACHING BASINS. 

Under thi item the contractor hall build at places indicated on the 
pJan or ord red by the Divi ion EnO'ine r leaching basin of a type shown 
on the detail plans. 

Vitrified pipe hall be of double thickne s, sound and thorou hly tamped 
in place. 

The gravel u ed for filling hall be uch that fifty (50) per cent be re . 
tained on a number ten (10) sieve. 

The gratinO' hall be of cast iron of the quality specifi d in item "Miscf'J-
1 aneous Iron and Steel.'' 

For each basin completed in accordance with plans and under orders of 
the Division Engineer, the contractor shall receive the price bid. 
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The price bid shall cover a.ll materials, labor and appliances, and all 
expenses incidental to completing the work, except that the excavation will 
be paid for under item Special Excavation and the grating will be paid for 
under item ''Miscellaneous Iron and Steel.'' 

CONCRETE GUTTERS. 0 

Under this item the contractor shall furnish and place concrete gutters 
where shown upon the plans or ordered by the Division Engineer. 

The concrete gutters shall be of concrete composed of one (1) part 
cement to four (4) parts sand gravel mixture. They shall be of the shape 
and length as shown upon the plans and shall be placed true to line and 
grade. 

The cement and sand gravel mixture shall be of the quality as heretofore 
specified in paragraphs 110 and 113. 

The price bid shall cover the furnishing and placing of all concrete, the 
:rreparation of foundation, placing of form , toge her with all labor, material 
and incidental expenses necessary to complete the work. Excavation neces-
sary will be included under the item Special Excavation. 

CONCRETE DITCH CHECKS. 

Under this item the contractor will place concrete ditch checks as shown 
upon the plans, or ordered by the Divi ion Engineer. Concrete shall be of 
8ame quality as specified in paragraph 164. 

The price . bid shall include the fmmishing, delivering, handling, and 
placing so as to complete the structure in place in a manner satisfactory t 
the Engineer. Tthey shall conform in every re pect to the design shown on 
the Standard plan. 

TIMBER DITCH CHECKS. 

Under this item the contractor will place timber ditch checks as shown 
upon the plans, or ordered by the Division Engineer. 

Tthe price bid hall include all labor and material required to complete 
the structure. 

CONCRETE SIGN POSTS. 

Under this item lthe contractor shall furnish and erect concrete si!m 
posts of the approved type where shown upon the plans or ordered by the 
Division Engineer. 

Concrete sign posts shall be made of concrete having the following pro-
portions: 

One (1) bag of cement to three (3) cubic feet of sand gravel mixture. 

The price bid shall cover the furnishing of all labor, material, including 
1·einforcement nece sary to complete and erect the sign posts. 

TIMBER AND LUMBER. 

Under this item the contractor hall furni h timber and lumber of 
vurious sizes as may be Qrdered for ill , or platform , for culverts, bridge:, 
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reinforcing existing structures and for other similar purposes as ordered by 
th Engineer. · 

Tlimber and lumber shall be of yellow pine or other acceptable kindP, 
sound, square edged, free from hakes, loose knots or decay, and shall be 
planed and tongued and grooved if required. 

No payments will be made under thi item for timber or lumber for form~, 
mould , or center, for heeting or bracing, scaffolds, fences, guard rails or 
any part of the contractor'a temporary bridges, roads or plant; but pay-
ment for ,timber and lumber u ed in the above cases shall be included under 
the appropriate items covering the same. 

The quantity of timber and lumber to be paid for shall be the number 
c.f thousand feet, board measure, actually placed in accordance with order~ 
of the Engineer. If any round timber is u ed it shall be estimated as square 
timber of the largest ize, omitting fractions of an inch, which can be in-
. cribed in the mall end of the log. 

No second hand timber shall be used except with the approval of th~ 
Engineer. The price bid shall cov r all bolt , pikes and other fastenings 
an( ·all material and expen. es incidental to furni hing, framing and placing 
the timber and lumber ati factorily. 

RELAYING OLD PIPE CULVERT. 

Under this item the contractor will relay existing pipe culverts. Re-
Jlair the arne eal joints to the ati faction of the Divi ion Engineer, . in-
'! luding back fill. 

The excavation will be paid for under the item of Special Excavation. 

REMOVING OLD CULVERT. 

Under thi i em the contractor will r move old culverts where shown on 
the plan or ordered by the Divi ion Engineer. 

The bid price includes removinO' pipe from the trench and depositing 
the ame on the right-of-way out ide the road limits and back filling the 
tl'ench. 

'l'he excavation will be paid for under the item of Special Excavation. 

TILE SUB-DRAINS. 

. Ttile sub!drains hall be put in wherever shown on the plans. The tile 
used shall meet the requir men of the tand·ard pecifications for Extra-
quality drain tile adopt d in 1914 · r vis d 1916, 1921 rial De ignation: 
C4-21 by th American ociety for Te tin()' Materials. The tile drain shall 
he laid true to O'rade and alignment e tabli hed by the Engin er. For fur-
ni hing stnd laying tile drain , the contractor will be paid at the price bid 
for uch work. 

If po ible, th flow line of th til . hall be placed a minimum depth of 
live feet below the elevation of the roadway shoulder . No tile less than 
. jx inches in diameter shall be specified. · · 

Where th O'rad of the ide dit h is le s than one per cent, inlet to 
the . tile shall be provid d at intervals of about three hundred feet. The ,e 
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in.lets shall be constructed by filling the trench for a length of about thr·~e 
:feE>t with coarse gravel, broken tone, or other suitable porou material. 
'J,he top of the porou material shall be raised about eight inches above the 
top of the trench. 

The price bid per foot for laying drain tile shall include furnishinp-
the tile, digging the trench, laying the tile, back filling the trench and all 
inddental work neces ary to make the tile drain complete. 
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· Relaying Old Pipe Culvert ______________________ __ ......................................... . 
Relayin~ Old Pipe 1lvert .................................................. 177 Removine.- Old Culvert ____________________ _________ ___ __________________________ ___ ____________ _ 
Removing Old Oulv rt.. ........................................................ 178 

Tile Sub-Drains -··-----····--·------------------------------------·------·-------------------------
'Tile nb-DrainR ------···-----------·-------------------·--·------------- ----------- 179 
Laying- Drain Tile .. ·---------------- ·------------------ -------------------···------ 1 0 
Payment ---·····--······-----------·-·······----------·---·---------------··-·------------ 181 
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Nebraska 
Department of Public Works 

Section No. 11 Cu/ye;-fc:; 

Special Provisions 

Proposal Contract and Bond 
FOR 

Highway Construction 

Special ·Provision 

oncL 

Guar-d Ro// 

The following are special provisions supplementing the standard specifications and general provisions and 
applying particularly to the work to be done under this contract. 
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Proposal for work on Federal Aid Project Number ___ <i'~_-:_C ________________ and County 

Paving District Number ______________________ located on the~~.::~ 
____________________________________________ road betwee~~~~-~ 

County oL~?f--------Nebraska. · · 

To the Department of Pu~ic Works of the State of Nebraska and County Boards of ___________ _ 

We have carefull examined the plans and specifications for the grading, paving, draining and 
incidental work on the road directed above .. and we have made a personal examination of the site, 
and have inquired into the local conditions affecting the work. We propose to furnish all the 
necessary machinery, tools, apparatus, and other means of construction and do all the work and 
furnish all the materials to complete the work in accordaance with the plans and specifications 
on file for the following schedule of prices: 

NOTE:-
Bidders' attention is called to paragraph 62, section 1, standard specifications regarding pay-

ments of estimates. 
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SCHEDULE OF PRICES BID FOR THE WORK CON~EMPLATED 
DIVISION NO. 1 COUNTY -~-------------------------

Beginning at:_ c;;_q.£;:::1_;z.;J;if:.;:;L Ending at: __ ~~£~---------
Item Approximate Unit Price Total Amount 

Item With Unit Price Bid Written in Words No. Quantities Dollars I Cents Dollars Cents 

GRADING ITEMS 

1 
Cubic yards earth excavated for _________________ _ 

------------------------------------Per ClL yd. 

2 --'-'----Cubic yards _______________ excavation for surfacing 
------------------------------------Per ClL yd. 

3 
-------------------1----------------------------------------I---------I-----I--------------

Cubic yards solid rock excavated for-------------
------------------------------------Per ClL yd. 

------1------------I-----------------------------------I -----1-----I--------------
4 

Cubic yards loose rock excavated for _____________ _ 
------------------------------------Per ClL yd. 

5 
-------l------------l-------------------------------------1- ------ ----1-------------Cubic yards special excavation "Class B" ----------

------------------------------------Per ClL yd. 

6 

7 

8 

9 

---1------f----------------I------~--I--:------

Cu~~~-~~~~:-~~~~~~~~~~~~~~~-~o_r~~~~~~e;-~.-y-d. I 
------·l-------------1----------------------------------------l-------- -----·1--------------

Cubic yards per 100 feet over haul for two cents 
--------------------------Per cu. yd. per 100 ft. _____ 

1 

_____ ---

Cubic yards miles hauling surfacing materiaL ____ _ 
--------------------------------Per cu. yd. mile \ 

------1----1--------·----
Station excavation for---------------------------- I 

---------------------------------------Per sta. ------------------1--------------------------------------- -----------1-----~-- -----

10 

11 
-------------------l----------------------------------------l---------f-----1--------------

HARD SURF ACE ITEMS 

I Square yards gravel surfacing in place 4" deep I 
12 

,' 
------------------------------------Per sq. yd. _, 

1 
Square yards gravel surfacing in place 2" deep ------

13 ------------------------------------per sq. yd. .I ------

I 
Square yards gravel surfacing in place __________ " 

-I 
14 deep ________________________________ per sq. yd. 

~ 

Square yards brick pavement with asphalt filler on ------
15 ! --------" concrete base ______________ per sq. yd. I 

I 
I Square yards bituminous concrete pavement coarse 

., ------
I 16 aggregate type on _______________ , concrete base 

I c -I ------Square yards bituminous concrete pavement Modified I Topeka type on_.;. ________________ " concrete base 
17 

l 
for __________________________________ per sq. yd. 

', 
I ·----Square yards sheet asphalt pavement on __________ * 18 concrete base for _____________________ pP.r sq. yd. I I I - -

' 
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SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED 

Be~~~~~~~~-~~~-~~~~~~~~~~~~----~-------·Cj?~~~y at~==============~====================~ 
Item 
No. 

19 

A~~~=~te Item With Unit Price Bid Written in Words 

Square yards concrete pavement_ ___________ , thick for __________________________________ per sq. yd. 

Unit Price 

Dollars j Cents 

Total Amount 

Dollars I Cents 

------------------·1--------------------------------------(------- -----1--~------------Lineal feet ___________ , flat curb for __________ _ 
20 ---·------------------------Per lin. ft. 

-------1------------l-------------------------------------~l-------- -----1---------------
21 

Lineal feet_ _________ , curb and gutter as shown on 
plans ________________________________ per lin. ft. 

-------l------------1-------------------------------------~J--~---- -----1----------------Concrete catch basin with cast iron C•>vet·s ________ _ 
22 --------------------·----------------------each 

-------1-------------l---------------------------------------ll----~-- -----1---------------
Cubic yards plain concrete for--------------------

------------------------------------Per C\L yd. 23 
Square yards __________________ wearing surface for 

------------------------------------Per sq. yd. 24 
-------1-------------I---------------------------------------JJ----~-- -----1---------------

Bxtra reinforcing steel for------------~----------
----------------------------------------Per lb. 25 

------~------------1-----------------------~--~----------l----~-- -----1--------------

-l-1---
__ 27 __ , ______ , __ --_--_--_-_--_--_--_-_--_--_--_-_--_--_--_-_--_--_-_--_--_--_-_--_--_--_-_-, ----1---1--------

26 

DRAINAGE STRUCTURE ITEMS 

28 
Cubic yards special excavation Class "A" (Culverts) _jO'o I zoo .Lcf'O ------------------------------------Per cu. yd . . 00 
Cubic yards special excavation Class "B" (Culverts) 

29 200 ------------------------------------Per cu. yd. 18o 1 160 00 

30 
Cubic yards concrete for headwalls, including rein-

Z6" 00 \.540 L'0-8 forcing for ________________________ per cu. yd. 80 
Cubic yards concrete, including reinforcing for b~x 

31 I zo. 7 culverts and wing walls for ___________ per elL yd. z3l4o , 40'4- 38 _, I -
32 

Lineal feet 18" corrugated metal pipe for __________ 
I I ____________________________________ per lin. ft. 

. . ------
33 T.Jineal feet 24" corruguated metal pipe for---------

------------------------------------Per lin. ft. ., -----
34 

Lineal feet 30" corrugated metal pipe for--------- -- I ------------------------------------Per lin. ft. 

I 
I ----

35 
Lineal feet 36" corrugated metal pipe for __________ 

-----------------------------------Per lin. ft. 
. ---

36 30 Lineal feet 18" concrete pipe for------------------____________________________________ per lin. ft. L' 40 Z:JO 40 ---
37 36 

Lineal feet 24" concrete pipe for __________________ JtO .;336 0 ------------------------------------Per lin. ft. ------
38 24 Lineal feet 30" concrete pipe for------------------

/ZO ,00 ------------------------------------Per lln. ft. .5' ,o 0 
·-- I 
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SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED 
DIVISION NO. 1-(Continued) COUNTY ----------~~----------------------· 

Beginning at=---------------------~------------· Ending at=---------------------------------------· 

Item 
No. 

Approximate 
Quantities Item With Unit Price Bid Written in Words 

Unit Price Total Amount 

1 Dollars I Cents Dollars Cents 

39 
L1uea1 1eet ;)ti'' concrete p1pe tor_________________ I ' 

--~~~~-----------------·l ------___ -_-_-_-_--_-_-_-==---------------------~~--~p~e_r ___ ~ ____ xt_ •. 1 _____________ 1 ________ __ 

Lineal teet 4~" concrete pipe for__________ I 
40 

41 

42 

43 

44 

-----------------I-----_-_-_--____ --_-~------_-_-_--_-_-_-___ -_-_--___ -_-_-~P~e-r __ aa ___ 1t_.1 _______________ , ___________ __ 
Lineal feet 48" concrete pipe for____________ ) 

--------------I-----_--_-_-_--_-_-_-_-_-_-_--_-_-_-:;::::-_-_-_--__ -_-_-_-.:_P_er_lin._· _f_·t_.1 _____ 
1 

___ , ________ _ 

Lineal teet 18" v1trified clay pipe triple .strength for I 
-------------------------------Per un. tt. 

--------------1-----------------=----l------~---l---------
Lineal feet 24" vitrified clay pipe triple strength for 1 

--------ILID--.--:-~---~--:-e~---;0--:-,--~-~-:u-~--ie_d_-cla_-_y~p=ip--e-t_r_i=p-;:--~s:~:-:n-gth-~--f-:-:- I ------~----I---------
---------------------------Per lin. ft. I 

--'---1--------=---1---~-I----
Lineal feet 36" vitrified clay pipe triple strength for 1 

45 ------------------------------Per lin. ft. 1 

------~l------1----------------=-----l----;---1---1--------
46 

Lineal feet_ _____ , vitrliied clay drain tile for ____ _ 
---------------------------Per lin. ft.

1 
_______ , ________ _ _____ , _______ , ---------------------------------------

47 
Lineal feet 6" porous clay drain tile for ________ _ 

---------------------------Per lin. ft. I -------l----------1---------------------l-------l----l--------
48 

49 

50 

51 

52 

53 

54 

55 

56 

I 57 I 

58 I 

Lineal feet_ _____ , porous clay drain tile for ___ _ 
-----------------------------Per lin. ft. 

Lineal feet_ _____ , porous clay drain tile for ___ _ 
--------------------------------Per lin. ft. 

Lineal feet 6" porous concrete drain tile for _______ _ 
---------------------------------per lin. ft. 

Concrete leaching basin for---------------------
-----------------------------------------each 

1----

Vitruied pipe leaching basin for---~--------------
------------------------------------------each 

. 1----

MISCELLANEOUS ITEMS 
Lineal feet steel cable guard rail Class "A" for ____ . 

__________ _: _________________________ per lin. ft. 

Lineal feet steel cable guard rail Class "B" for ____ 
-----------------------~------------Per lin. ft. 

5 

·I ----

.I ----

-I -----
I 

I 
----

./ ----
I 
I 

"I 
----

-1 ------
I 
I 

-i ------

I I 
I 
I 

I ------
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SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED 
DIVISION NO. 1-( Continued) 

Beginning at=-----------------~-------------- Ending at=-----------------------------------------

Item 
No. 

59 ! 
60 

61 I 

.I 62 

63 

64 

65 

66 

67 
I 68 

69 

70 

71 
I 

72 I 
73 1 

74 1 

Approximate II Quantities Item With Unit Price Bid Written in Words 

Lineal 1eet steel cable treated wooden guard rail Class "C" for ______________________ per lin. ft. 

Lineal feet steel cable concrete post guard rail Class 
"D" for -------------------------Per lin. ft. 

Guard rail anchors for----------------------------
----------------------------------------each 

Lineal feet wooden guard rail for ________________ _ 
-----------------------------------Per lin. ft. 

Lineal feet woven wire guard rail for __________ _ 
----------------------------------Per lin. ft. 

Concrete ditch checks Class "A" for _________ _ 
--------------------------------------each 

Extra concrete centers Class "A" checks for ______ _ 
-----~-----------------------------------each; 

Concrete ditch checks Class "B" monolithic for ___ _ 
--------------------------------each 

Extra concrete for Class "B" checks for ________ _ 
------------------------------------Per cu. ft. 

Galvanized corruguated metal ditch checks Class ''A'' for _____________________________ each 

Extra metal centers Class "A" checks for ________ _ 
------------------------------------Per sq. ft. 

Plain galvanized metal ditch checks Class "B" for 
------------------------------------------each 

Extra metal centers Class "B" checks for---------
------------------------------------Per sq. ft. 

M. Ft. B. M. Timber and Lumber _________________ _ 
_______________________________ per M. ft. B. M. 

Unit Price Total Amount 

Dollars I Cents Dollars j Cents 

-I ---
I 
I 

-~ ----

-I ----
'GO :71 ~0 

-I ----
I 

-I ----

-1 I ----
I - ----

- ----
I 
I 
I -~-I 

-I ----

I ----

' -I ----
I 

-1 ---
I 
I _, 

----
I 
I \ I -!--I 

I I 

I 1 
NOTE:-No payment will be made for excavating subgrade for curbing or pavement. This work shall be in-

cluded in the price bid for curbing and pavement. 
This proposal is made with the understanding that the various items of work may be neces-

sarily increased or decreased, and that these unit prices will apply to the increased or decreased 
quantities as fully as to the estimates of quantities as given herein. · 

The only persons or parties interested in this proposal as principal are those named herein, 
and this proposal is made without collusion with any other persons, firms, or corporations. 

Should any work be required which can not be properly classified under the unit prices herein, 
we propose to do such work as provided in the specification for "extra work." We agree to enter 
into a contract within ten days and to conduct the work in strict conformance with the plans and 
specifications therefor. 
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If awarded a contract, we agree to begin work b~--t'~------------• 192_..{:. __ 

If awarded a contract we will complete work by_ --------=--4---------------, 192sl __ 
Except if awarded a contract for guard rail, di c checks, or other items which can not be 

'Started until the completion or partial completionof c ntracts on prior stages of construction which 
have been awarded another party. We agree to start work within 30 days of written notice from 
the Department of Public Works advising that such work may be started and shall complete such 
work within ____________ months of· such notice. 

The interval between the date of beginning and the date of completion specified herein shall 
be considered the "contract time." · 

We propose to furnish a bond as required in the specifications and in the amount equal to 
one hundred (100%) per cent of the amount of the contract awarded to us. 

As an evidence of good faith in submitting this proposal we enclose herewith a certified check 

for $-------------------------- which in case we should refuse or fail to accept an award made 
to us to enter into contract and file a bond within ten days of such award, said check shall be for-
feited to the State and County as liquidated damages. 

~~0~--~---------~Cr. 

BY--~~-~~-~------------~-
Name 

Title 

Address 

Name 

Title 

Address 

7 
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l{oad Contract 
THIS AGREEMENT, made and entered into this __ .f:-::f __ day o~-~---' 192-~_, 

by and between the Board of County~~---- of _-_<;: _________ --~<;!:. 

-------------------------------- 7------------ - - -----------------------------------------

and the Department· of Public Works of the State of Nebraska, parties of the first part, and 

~- ~------- -~of __ ~-------- -~~~ 
party of the second part: 

WITNESSETH: That the party of the second part, for and in consideration of the sum of 

~ ~~bl~ ;~f~~~~c=--~~;;;e-s ~:~~~~ 
struct in accordanace with the plans and specifications therefor, and in the location designated in 
the instruction to bidders, the various items of road work awarded said party of the second part 

on the ___ (~ ___ day o~~-~----------' 192.fas follows: being items _________________ _ 

numbered--~-~-L-~~~-~~-~{7--~-~~-~-17~~-~--~~~---------------------------
__________ . _ _£__ __.Q.8_-:C ____________________________________________________ _ 

As shown in schedule of pri 
---~-~-------------------------------------- -

bid in the proposavattached and which is a part of this contract. 

Said specifications and plans are hereby made a part of and the basis of this agreement, and 
a true copy of said plans and specifications are now on file in the office of the County Clerk, and 
in the office of the Department of Public Works. 

The contractor expressly warrants that he has employed no third person to solicit or obtain 
this contract in his behalf, or to cause or procure the same to be obtained upon compensation in 
any way contingent, in whole or in part, upon such procurement, and that he has not paid, or 
promised nor agreed to pay, to any third person in consideration of suGh procurement, or in com-
pensation for services in connection herewith, any brokerage, commission, or percentage upon the 
amount received by him hereunder, and that he has not, in estimating the contract price demanded 
by him, included any sum by reason of any such brokerage, commission or percentage; and that all 
money payable to him hereunder are free from obligation of any other person for services ren-
dered, or supposed to have been rendered, in the procurement of this contract. He further agrees 
that any breach of this warrant shall constitute adequate cause for the annulment of this contract 
by the parties of the first part, and that the said parties of the first part may retain to its own 
use from any sums due or to become due thereunder an amount equal to any brokerage commis-
sion, or percentage, so paid, or agreed to be paid. 
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All work required in carrying out this contract shall be performed in compliance with the 
laws of the State of Nebraska. No minor under the age of 14 years shall be employed in carrying 
out the terms of this agreement; nor shall any minor between the ages of 14 and 15 years be so 
employed more than eight hours in any one day or more than 6 days in any one week, or before 
6 a. n1., or after 7 p.m. This provision shall ,be the essence of the contract. 

"In employment of labor, in the performance of this contract, preference shall be given, other 
conditions being equal, to honorably discharged soldiers, sailors and marines, but no other prefer-
ence or discrimination among the citizens of the United States shall be made." (Section 6 of the 
Act of Congress approved February 28, 1919, entitled "And Act making appropriations for the 
service of the Post Office Department for the fiscal year ending June 30, 1920, and for other pur-
poses." Public No. 299, 65th Congress.) 

That the party of the second part further agrees to pay all just claims for material, supplies, 
tools, labor, and all other just claims filed against him or any of his sub-contractors in carrying 
out the provisions of this contract and further agrees that his bond shall be held to cover all such 
claims. 

The party of the second part further agrees to perform the work under the direct supervision 
of the Department of Public Works, subject to inspection at all times by the Secretary of Agricul-
ture, or his authorized agents, and in accordance with the laws of the State of Nebraska, and the 
rules and regulations of the Secretary of Agriculture issued for the purpose of carrying out the 
provisions of the Federal Highway Act of November 9, 1921 (42 Stat. 212.) 

That in consideration of the foregoing, the party of the first part hereby agrees to pay the 
party of the second part, promptly, and in accordance to. the requirements of the specifications, 
the amounts set forth herein, subject to the conditions set forth in the specifications. 

That it is mutually understood and agreed by the parties hereto that the instructions to bid-
ders, form of tender, Standard Specifications for Highway Construction of the Department of 
Public Works of the State of Nebraska, this contract, the contractor's bond and the general and 
detailed plans are and do constitute the basis of contract between the parties hereto. 

That it is further understood and agreed by the parties to this contract that the above work 
... - -- --- - --· 

~--:.:&~--- --- -- . -~ 

shall be completed on or before the ___ J _____ day oLi - -- _ --------• of 192 ---• and 
that the time of ·completion of said work is the essen of this co11tra t. 
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IN \VITNESS WHEREOF, the parties hereto have set their hands for the purpose herein ex-

pressed, to this and ____________________ ______ other instruments of like tenor, this __ L~----

day o~---------• 192.,;;: __ . 

r -- ) __________ _ 

Parties of 
the 

First Part 

hairman, County Boar of /-~-7 ____ County 

Chairman, County Board of ____________________ County 

Chairman, County Board of ____________________ County 

THE DEPARTMENT OF PUBLIC WORKS OF THE 
STATE OF NEBRASKA f.?-r ------------- --~~~-~~ .... ~ 

~) ~~-~;~~--------/-;------ ~-
~'::~------ _£~~--h:.~ . 

~~) 
Parties of 

the 
Second Part 

10 



Bond of Public Contract <t[3_ . 
KNOW ALL MEN BY THESE PRESENTS: That wfPt/~--------- ---~--

~-~"-TCJ'h_~~~as principal, and _ ______ "tk~~~------
as sureties, are held and firmly bound until the Department of Public Works of ~he State of Nebraska, 

the County Board of _________ · _______ of the County. oL-~-----• Nebraska, and 

the County Board of __________________ of the County of ____________________ , Nebraska, in the 
c/_~ . ,;;::;(_~ r- /00 

penal sumo ~~-b~0-~~ltDollars and for the payment of which we do 
hereby bind ourselves, &'ur heirs, executors and adn1inistrators, jointly, severally, and firmly by 
these presents. 

~'=- -'='E:-:::--~~.../----, A. D. 192.Z. __ 

Th condition of this obligation is such that whereas the above bounden_ LLJLL-=~~_.....__"-'"'·""'-­

~------C--~-.!.----:--·----------has been awarded, by the Department of Public Works 

of the State of Nebraska, and the County Board o -- -~'--- ____ <!= ___ of___ _ _ ~ 

County and the County Board of ______________________ of ______________________ County of the 

State of Nebraska, the contract for ____ -~- _h_ ,.. _ _g~ __ .;3_9,_ _r;;L~_-:Q. _7 _~-'Z--~-~?:. 

::!~f-~~~~e ~~~~~=t~~~::::h :1 :;--s t~~=~:Jr-::~~~~:~~~~~~~~;~;a~~:~~~: 
incorporated herein and made a part hereof as fully and amply as if said c~ntract was recited at 
lenth herein. 

Now, therefore, if sai ___ ::- ____ .._.~--~-~----------G~ __ as principal shall 
in all respects fulfill his said contract according to the terms and tenor thereof, and shall faith-
fully discharge the duties and obligations therein assumed, then the above obligation is to be void 
and of no effect; otherwise, to be and remain in full force and virtue in law. 

The surety on this bond given to guarantee the faithful perfonnance and execution of the 
work included in the contract shall be deemed and held, any contract to the contrary notwithstand-
ing, to consent without notice: 

To any extension of time to the contractor in which to perform the contract when each par-
ticular extension does not exceed ixty days. 

To any change in the plans, specifications or contract when any change does not involve any 
increase of 1nore than twenty per cent of the total contract price, and shall then be released only 
as to such e~cess increase. 

11 



No contract shall be valid which seeks to limit the time to less than five years in which an 
action may be brought upon the bond covering concrete work, nor less than one year upon the bond 
covering the other work, and this bond is made, executed and delivered with such understanding. 

SIGNED this __________ day of __________________________ , 192 ___ _ 

Principal 

Agent 

Surety 

Surety 

Attorney in Fact 

12 
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Special Provisions 
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FOR 

Highway Construction 

Special Provision 
The following are special provisions supplementing the standard specifications and general provisions and 

applying particularly to the work to be done under this contract. 
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Proposal · 

BIDDER ___ {[!_~r-~---'C:--~----------------
ADDRESS_~r- ----------------------------

· . . 88- . Proposal for work on Federal A1d ProJect Number ___________________ _________ and County 

Paving District Number ________ ______________ located on the~~-- -=-~ 

--------------------------------------------road between~~~.J:::::--~ 

To the Department of P lie Works of the State of Nebraska and County Boards of ___________ _ 

C- . ----------------------
We have carefu examined the plans and specifications for the grading, paving, draining and 

incidental work on the road directed above~ and we have made a personal examination of the site, 
and have inquired into the local conditions affecting the work. We propose to furnish all the 
necessary machinery, tools, apparatus, and other means of construction and do all the work and 
furnish all the materials to complete the work in accordaance with the plans and specifications 
on file for the following schedule of prices: 

NOTE:- • I -, •• - .. ... 

Bidders' attention is called to paragraph 62, section 1, standard specifications regarding pay-
ments of estimates. 
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SCHEDULE OF PRICES BID FOR THE WORK CON'fEMPLATED 

DIVISI~ ~ z .-4? 6~· A-cr. COUNTY -~---------------------
Beginning at =---r_-- U-~£g ______ ::!=:______ Ending at=--~--------- --~~--------

Item 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

I 
12 I 

I 13 I 
14 I 
15 

16 

17 I 
I 
I 

18 ! 

Approximate 
Quantities Item With Unit Price Bid Written in Words 

GRADING ITEMS 
Cubic yards earth excavated for _________________ _ 

/8000 ----------------------------------Per cu. yd. 

Cubic yards . .c.::f?:c~ - - excavation for surfacing 
--------------~f9'-=·-----------------Per cu. yd. c3600 

Cubic yards solid ;ock excavated for _____________ _ 
-----------------------------------Per cu. yd. 

Cubic yards loose rock excavated for ________ .:_ ____ _ 
---------- --------------------------Per cu. yd. 

Cubic yards special excavation "Class B" ----------
/cJO ----- ------ ---- ---------------------Per cu. yd. 

Cubic yards channel excavation for _______________ _ 
- - ----- --------- --------------------per cu. yd. 

Cubic yards per 100 feet over haul for two cents 
/0 00 - - - ------ ---------- -------Per cu. yd. per 100 ft. 

Cubic yards miles hauling surfacing materiaL ____ _ 
/7 0 0 --------------------------------Per cu. yd. mile 

Unit Price 

Dollars I Cents 

--'~1 _ 4o l 
I 

-I 

80 

0.£: 1 
_)40 
.I 

Station excivation for ___________________________ ----· 
------------------------~-------------Per s~ 

I 

HARD SURFACE ITEMS 
Square yards gravel surfacing in place 4" deep I 

------------------------------------per sq. yd. _, 
Square yards gravel surfacing in place 2" deep 

------------------------------------Per sq. yd. _j 
surfacing in place __________ , Square yards gravel 

I 
deep ________________________________ per sq. yd. 

Square yards brick pavement ·with asphalt filler on 
--- -----"concrete base ______________ per sq. yd. I 

I 
Square yards bituminous concrete pavement coarse -I aggregate type on _______________ , concrete base 

I 
Square yards bituminous concrete pavement Modified 

-I 
Topeka type on __________________ " concrete base I 
for _________________________________ per sq. yd. 

', - I 
Square yards sheet asphalt pavement on __________ ,. I 

concrete base for _____________________ per sq. yd. I l I I 

8 

Total Amount 

Dollars Cents 

c?E8o_ 00 

/44cJ 00 ----
_, ___ 
----

6'0 00 ----

----
_.C?OO 00 ----
680 1

00 ----

----

----; 

----

----

' ----
~ 

----
I 

----

I ----
I ----



SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED 
DIVISION NO. 1-(Continued) COUNTY -------------------------------------------· 

Be~ing at=----------------------------------------· Ending at=-----------------------------------------· 

Item 
No. 

19 

Approximate Item With Unit Price Bid Written in Words Quantities 

Square yards concrete pavement_ ___________ , thick 
for __________________________________ per sq. yd. 

Unit Price 

Dollars I Cents 

Total Amount 

Dollars \ Cents 

_____ ;1------------l·----------------------------------------l------- _____ , _____________ _ 
20 

Lineal feet __________ , flat curb for __________ _ 
---·--------------------------Per lin. ft. 

-------r------------1·----------------------------------------ll-------- -----1--------------Lineal feet_ _________ , curb and gutter as shown on 
plans--------------------------------Per lin. ft. 21 

-------1-------------1--------------------------------------~11---------1-----1--------------Concrete catch basin with cast iron c•>vers ________ _ 
22 -------------------·---------------------..each -------l------------1-----------------------------------------r-------- -----·1-------------

Cubic yards plain concrete for--------------------
------------------------------------Per cu. yd. 23 0 

-------1-------------1-----------------------------------------l-------- -----·1-------------Square yards __________________ wearing surface for 
------------------------------------Per ·sq. yd. 24 

-------1-----~-----l ·----------------------------------------ll-------- -~--·1--------------
'Extra reinforcing steel for-----------------------

----------------------------------------Per lb. I --25 

_26_1 __ ,_~=--~~~~~~-~~~~~~-~~~~~~--~~~~~-~~~~~~-~~~~~~-~~~~~~~-~=, __ --1-11----
27 I ----------------------------------------------~--1-\-- -

DRAINAGE STRUCTURE ITEMS 
Cubic yards special excavation Class "A" (Culverts) I I 

--
2
-
8
--l------------lc --:b-~-:--~-:-~-~-s-~-~-:-~i-~--~--~-:c--:-~-:-~-.:-~--~-~-:-:s----,~-~-:-P-;~-u-:-:-~rt_Y_:-; ,...._ _______ , ___ , _______ -----

29 ---------------------------------·---Per cu. yd. I \ __ __:1----1------------r------1----
Cubic yards concrete for headwalls, including rein- I I 

___ 3_o_
1 
_________ 

1 
__ f_or_c_in_g __ f_or _________________________________________________ pe_r __ cu. __ Y_d_.

1 
-------~-----~------ ____ _ 

Cubic yards concrete, including reinforcing for b~x 
31 \ culverts and wing walls for ___________ per cu. yd. j 

------1------------1·---------------------------------------l-------l----- ----- -----
Li~~~~!~~~-=~:_:o~~~~~-~~~~:~~~-~~rp;;-u~~-it. I 32 ______ , _____________ _ 
Uneal feet 24" corruguated metal pipe for ________ _ 

------------------------------.------Per lin. ft. 33 

1

-1----
Lineal feet 30" corrugated metal pipe for---------·· I 

------------------------------------Per lin. ft. 

1 

-1-~1----~J----=----1---Lineal feet 36" corrugated metal pipe for _________ _ 
------------------------------------Per lin. ft. 1 

34 

85 
---3-6--·l------------IL·-i-~-~-~~---f~-~-~--:-~-,~--c-_o_-~-e_r-~-~-~--:-~-~e-__ -~-o~-~-~-~------~-~-~p--e--;---hn-. --~--i-t-.1 -------~1-----1-----------

-----1-----------
Li~~~~!~~~-~~~-c~_n_e_r~~=-:~~!_o~~~~~~~~~p;;-~~~-i£ l J 

-t---1-------1--·1----'--'--'--ss Lineal feet 30" concrete pipe for------------------
-·----~-----------l------_-_--_-_--_-_--_-_--_-_--_-_--_-_--_-_-_--_-_--_-_--_-_-~ __ r_I_m_._f_t._1 ______ 1 _____ , ______ ~----

37 
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SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED 
DIVISION NO. 1-( Continued) COUNTY ----------------------------------------

Beg~ing at=----------------------------------------· Ending at=-----------------------------------------

Item 
No. 

Approximate 
Quantities Item With Unit Price Bid Written in Words 

Unit Price Total Amount 

1 Dollars l Cents Dollars Cents 
Lwe<:~.J. .1eet ~o' ' concrete p1pe tor__________________ 1 

39 --------------------------------Per .l.lll. it. 
--~-1----------1-----------~--~~--~----~-----I----------I-----------Lineal teet~" concrete pipe for __________ _ 

40 ------------------------------Per lin. it. 

41 L~~~~-f~~~-~~:-~~~~e~~-p-i-~-~o~_-_-_-:_;;;-lin. -it. ) 
------1-----:-----~=----1---~--l____, __ _ 

Lineal teet 18" vitrified clay pipe triple .strength for 1 

42 -----------------------------------Per ~ tt. 
------1-----------I ~~~~~~~~~~--~~~~--~~-I-------- 11-----J----------­

Lineal feet 24" vitrified clay pipe triple strength for 
-------------------------Per J.in. 1t. 

------1----~·-------l-----------~~~--~--~~----~~~------- ----I------------
Lineal feet 30" vitrified clay pipe triple strength for 

--------------------------Per lin. ft. ~-·--·I----· __ _ 
Lineal feet 36" vitrified clay pipe triple strength for 1 

---------------------------.--Per tin. ft. -1---l------__ _ 

43 

44 

45 

~~!~~~======:-~:~~~~-cla_Y_ dra~-til~e~or~-ii: I' 

----l-------~ix;;~i-£;;t6;;-P~;~~;-~1ay dr~-tii~-i~r-=======l-----___ , ______ ---
4 7 -------------------------------Per lin. ft. _, _____ , _________ __ 

46 

Lineal feet _____ , porous clay drain tile for ___ _ 
----------------------------Per lin. ft. 48 

----l-----------~------------------------------------·l------ -----1------------Lineal feet_ ____ , porous clay drain tile for __ _ 
------------------------------per lin. ft. 49 

---1-----------l-----------------------------------l------ -----1'------------
50 Lineal feet 6" porous concrete drain tile for______ I 

-------------1--------_-_-_-_--_-__ --__ -_-_-_-__ -_-_~~---_-_P_er_lin_·_._f_t._l ________ j _____ I-----------
Lineal feet_ _______ , porous concrete drain tile for 

51 -----------------------------------Per lin. ft. 
----1-----------l-------------------------------1-------~-----r-----------

Lineal feet --------" porous concrete drain tile for 1 
------------------------------------Per lin. f~ I 

Concrete leaching basin for----------------------
1
-----. ___ , ______ ---

---------------------------------------each -1---l------__ _ 

52 

53 

"54 Vitrified pipe leaching basin for------------------ I 
------------------------------------------each 1 

-----·l------------1 -----------------------------------·--~-----ll-----l--------------

55 
================================================ I 

56 

1_, ___ _ 
-------l------------l·----------------------------------------l--------i-----1--------------

WDSCELLANEOUSITEMS 
Lineal feet steel cable guard rail Class "A" for---- I I 

57 I 
-----------------------------------Per lin. ft. 1 

I ----
Lineal feet steel cable guard rail Class "Bt' for ____ 

58 ------------------------------------Per lin. ft. 
f -----
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SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED 
DIVISION NO. 1-( Continued) COUNTY -------------------------------------------

Beginning at:----------------------------------------· Ending at=----------------------------------------· 

I Unit Price Total Amount Item Approximate 
No. Quantities Item With Unit Price Bid Written in Words 

!cents Jcents Dollars Dollars 

59 I Lineal teet steel cable treated wooden guard rail 

-I 
I Class ''C'' for ---------------------Per lin. ft. 

60 I Lineal feet steel cable concrete post guard rail Class -~-
"D" for ______ :_ _________________ per lin. ft. I 

I 
) Guard rail anchors for _________________________ -~ ----

61 I ---------------------------------------each I -I Lineal 
·---

feet wooden guard rail for _________________ 
0 62 -------------------:----------------Per lin. ft. I 

Lineal feet woven wire guard rail for _________ -I ----
63 -----------------------------------Per lin. ft. I 

Concrete ditch checks Class "A" for ___________ "I 
----

64 ---------------------------------------each ·! ----
65 Extra concrete centers Class "A" checks for _______ 

------------------------------------------eac~ ----
66 Concrete ditch checks Class "B" monolithic for ____ 

·-----------------------------------each 
- ----

67 Extra concrete for Class "B" checks for ________ 
' ------------------------------l ___ per cu. ft. I 

"I 
----

68 Galvanized corruguated metal ditch checks Class 
"A" for ______________________________ each 

"\ 
----

69 Extra metal centers Class "A" checks for _________ 
-----------------------------------Per sq. ft. I ----

70 Plain galvanized metal ditch checks Class "B" for 
------------------------------------------each ! 

-1--
71 Extra metal centers Class "B'' checks for _________ ·I 

-----------------------------------Per sq. ft. I 
I -I ---

72 

I 
M. Ft. B. M. Timber and Lumber __________________ _______________________________ per M. ft. B. M. I 

-I ----
·------------------------------------------------ I 

73 I \ ------------------------------------------------ -' -I-I I 74 ------------------------------------------------ I 

------------------------------------------------ I 1 

NOTE:-No payment will be made for excavating subgrade for curbing or pavement. This work shall be in-
cluded in the price bid for curbing and pavement. • 

This proposal is made with the understanding that the various items of work may be neces-
sarily increased or decreased, and that these unit prices will apply to the increased or decreased 
quantities as fully as to the estimates of quantities as given herein. 

The only persons or parties interested in this proposal as principal are those named herein, 
and this proposal is made without collusion with any other persons, firms, or corporations. 

Should any wo.rk be required which can not be properly classified under the unit prices herein, 
we propose to do such work as provided in the specification for "extra work." We agree to enter 
into a contract within ten days and to conduct the work in strict conformance with the plans and 
specifications therefor. 

6 



If awarded a contract, we agree to begin work b~~----------------• 192k __ 

If awarded a contract we will complete work by .s._./7 ______________ , 192g __ 
Except if awarded a contract for guard rail, ditch checks, or other items which can not be 

started until the completion or partial completionof contracts on prior stages of construction which 
have been awarded another party. We agree to start work within 30 days of written notice from 
the Department of Public Works advising that such work may be started and shall complete such 
work within __ _____ ____ _ months of such notice. 

The interval between the date of beginning and the date of completion specified herein shall 
be considered the "contract time." 

We propose to furnish a bond as required in the specifications and in the amount equal to 
one hundred (100%) per cent of the amount of the contract awarded to us. 

As an evidence of good faith in submitting this proposal we enclose herewith a certified check 

for $---- --- ----- - ------- --- --- which in case we should refuse or fail to accept an award made 
to us to enter into contract and file a bond within ten days of such award, said check shall be for-
feited to the State and County as liquidated damages. 

Title 

Address 

Name 

·Title 

Address 
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----------------------------------------------------------a-----------------------------
e Department of Public Works of the State of Nebraska, parties of the first part, and 

----"-=-~:1=-...dj~ _.:-_'":___ 7-~2_ ____ __ __ ._ ___ 7" 

party of the second part: (/ . 

WITNESSETH: That the party of ~he second par t, for and in consideration of the sum of 
~ . . co 
- -~~'-----~---- _ --------- -- - --~~ - --- __ 5::-= _,.£"a..n. __ ________ Dollars 
payable as set forth in the specifications constituting a par f thi contract, hereby agrees to con-
struct in accordanace with the plans and specifications therefor, and in the location designated in 
the instruction to bidders, the various items of road work awarded said party of the second part 

on the ___ _L"_--:f __ day of-rf---~- - - - _______ , 192 s follows: being items _____ ____________ _ 

numbered--~~-~-~~-~------~-- -~---------~-:- ---------- - --- - -----------

---- --------~~------ ----~--~----------------------------------------
----------------------------------------------------------------------------------------
As shown in schedule of prices bid in the proposal attached and which is a part of this contract. 

Said specifications and plans are hereby made a part of and the basis of this agreement, and 
a true copy of said plans and specifications are now on file in the office of the County Clerk, and 
in the office of the Department of Public Works. 

The contractor expressly warrants that he has employed no third person to solicit or obtain 
this contract in his behalf, or to cause or procure the same to be obtained upon compensation in 
any way contingent, in whole or in part, upon such procurement, and that he has not paid, or 
promised nor agreed to pay, to any third person in consideration of such procurement, or in com-
pensation for services in connection herewith, any brokerage, commission, or percentage upon the 
amount received by him hereunder, and that he has not, ln estimating the contract price demanded 
by him, included any sum by reason of any such brokerage, commission or percentage; and that all 
money payable to him hereunder are free from ·obligation of any other person for services ren-
dered, or supposed to have been rendered, in the procurement of this contract. He further agrees 
that any breach of this warrant shall constitute adequate cause for the annulment of this contract 
by the parties of the first part, and that the sai'd parties of the first part may retain to its own 
use from any sums due or to become due thereunder an amount equal to any brokerage commis-
sion, or percentage, so paid, or agreed to be paid. 

~ 



All work required in carrying out this contract shall be performed in compliance with the 
laws of the State of Nebraska. No minor under the age of 14 years shall be employed in carrying 
out the terms of this agreement; nor shall any minor between the ages of 14 and 15 years be so 
employed more than eight hours in any one day or more than 6 days in any one week, or before 
6 a.m., or after 7 p.m. This provision shall be the essence of the contract. 

"In employment of labor, in the performance of this contract, preference shall be given, other 
conditions being equal, to honorably discharged soldiers, sailors and marines, but no other prefer-
ence or discrimination among the citizens of the United States shall be made." (Section 6 of the 
Act of Congress approved February 28, 1919, entitled "And Act making appropriations for the 
service of the Post Office Department for the fiscal year ending June 30, 1920, and for other pur-
poses." Public No. 299, 65th Congress.) 

That the party of the second part further agrees to pay all just claims for material, supplies, 
tools, labor, and all other just claims filed against him or any of his sub-contractors in carrying 
out the provisions of this contract and further agrees that his bond shall be held to cover all such 
claims. 

The party of the second part further agrees to perform the work under the diTect supervision 
of the Department of Public Works, subject to inspection at all times by the Secretary of Agricul-
ture, or his authorized agents, and in accordance with the laws of the State of Nebraska, and the . 
rules and regulatiol)s of the Secretary of Agriculture issued for the purpose of carrying out the 
provisions of the Federal Highway Act of November 9, 1921 (42 Stat. 212.) 

That in consideration of the foregoing, the party of the first part. hereby agrees to pay the 
party of the second part, promptly, and in accordance to the requirements of the specifications, 
the amounts set forth herein, subject to the conditions set forth in the specifications. 

That it is n1utually understood and agreed by the parties hereto that the instructions to bid-
ders, form of tender, Standard Specifications for Highway Construction of the Department of 
Public Works of the State of Nebraska, this contract, the contractor's bond and the general and 
detailed plans are and do constitute the basis of contract between the parties hereto. 

That it is further understood and agreed by the parties to this contract that the above work 
£0i0ii;;;;;;;;;;c=;:~~~;.;;_-~=i!::=..c_.a,....;...~'-•• - :· - _::--:- .:::._ - - • - • - ----· I 

:z. shall be completed on or before the _________ day of___ _____ .., ____________ , of 192 ____ , and 

that the time of completion of said work is the essence of this co11tract. 
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IN '\VITNESS WHEREOF, the parties hereto have set their hands for the purpose herein ex-

pressed, to this and __________________________ other instruments of like tenor, this ___ !:f __ _ 
day of___ --~~--------, 192.2:_. 

Parties of 
the 

First Part 

Parties of 
the 

Second Part 

. 
~~----County 

Chairman, County Boar<fof ____________________ County 

Chairman, County Board of ____________________ County 

10 



Bond of Public Contract 
KNOW ALL MEN BY THESE PRESENTS: That we __ U~:;r----------
~--~~--as principal, and~~-G-. 
as sureties, fre held and firmly bound until the Department of Public Works of ~he State of Nebraska, 

the County Board o~f the County oL~--~----• Nebrask~, and 

the County Board of __________________ of the County of _________________ :_ __ , Nebraska, 1n the 

penal sum o~~~~:::-::-Dollars and for the payment of which we do 
hereby bind ourselvd, our heirs, executors and administrators, jointly, severally, and firmly by 
these presents. 

Date_ -----------~0 __ , A. D. 192h __ 

The ondition of this obligation is such that whereas the above bounden __ ~f­
~--5¥:::.~~-has been awarded, by the Department of Public Works 

of the sttfe of Nebraska, and the County Board of ---------------------- of _________________ _ 

County and the County Board o~ ____ of_ __ ~----County of the 

State of Nebraska, the contract for_V~--h-h--~_.Z_Y:: ____________________ _ 

::~~-;n!'~;~~~:~-:~~~~~~~;~~~~:~~---d ~~;~~~~:~:~: 
incorporated herein and made a part hereof as fully and amply as if said contract was recited at 
len th herein. 

Now, therefore, if sai~~--~as principal shall 
in all respects fulfill his said contract according to6he terms and tenor thereof, and shall faith-
fully discharge the duties and obligations therein assun1ed, then the above obligation is to be void 
and of no effect; otherwise, to be and remain in full force and virtue in law. 

The surety on this, bond given to guarantee the faithful performance and execution of the 
work included in the contract shall be deemed and held, any contract to the contrary notwithstand-
ing, to consent without notice: 

To any extension of time to the contractor in which to perform the contract when each par-
ticular extension does not exceed sixty days. 

To any change in the plans, specifications or contract when any change does not involve any 
increase of more than twenty per cent of the total contract price, and shall then be released only 
as to such excess increase. 

11 



No contract shall be valid which seeks to limit the time to less than five years in which an 
action may be brought upon the bond covering concrete work, nor less than one year upon the bond 
covering the other work, and this bond is made, executed and delivered with such understanding. 

Attorney in Fact 

12 



a a-
Nebraska 

Department of Public Works 

Section No. 11 
/Yen 

Special Provisions CAccKc5 
Proposal Contract and Bond 

FOR 

Highway Construction 

Special Provision 
The following are special provisions supplementing the standard specifications and general provisions and 

applying particularly to the work to be done under this contract. 
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0 

. Propos~ 
C-: · /7? , Co-

BIDDER ___ _:~--~~--------~---------------------------------

ADDRESS-~-7---~---------------------- --------------------

Proposal for work .on Federal Aid Project Number ___ __c?'_d'_:-________________ and County 

Paving District Number ______________________ located on the~.&.-~t:_::-_~ 

_____ _______________________________________ road between~~-~------------

To the Department of P ic Works of the State of Nebraska and County Boards of ___________ _ 

----~==~::~-~e-:~~-:and specifications for the grading, paving, draining and 
incidental work on the road directed above. and we have made a persohal examination of the site, 
and have inquired into the local conditions affecting the work. We propose to furnish all the 
necessary machinery, tools, apparatus, and other means of construction and do all the . work and 
furnish all the materials to complete the work in accordaance with the plans and specifications 
on file for the following schedule of prices: 

NOTE:- I -• .. - -

Bidders' attention is called to paragraph 62, section 1, standard specifications regarding pay-
ments of estimates. 
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SCHEDULE OF PRICES BID FOR THE WORK CONTE~LATED 
DIVISION 0. 1 · -?. -? ?~i? . . COUNTY ----~-------------------

Beginning at:~~-C!::_~--- Ending at•--~~£~----------
Item Approximate Unit Price Total Amount 

Item With Unit Price Bid Written in Words No. Quantities Dollars I Cents Dollars Cents 

GRADING ITEMS 

1 Cu~!~-~~~~~-~~~~~-~~~~:~~~-~~:_-::::::pe;-~-yd. I I 
-----

2 Cu~!~_:~~~~~~~~~~~~~~~~~~~~~~~:~~~~-~~~e~u~~c~jf. I ____ , ________ , ___ , ___ _ 
Cubic yards solid rock excavated for--------------

------------------------------------Per cu. yd. 3 
----1-------·l---------------------l-----l---l---------Cubic yards loose rock excavated for _____________ _ 

------------------------------------Per cu. yd. 4 
-------1---------l·~~-------------~-~-------l------ ---1----------

Cubic yards special excavation "Class B" ----------
------------------------------------Per cu. yd. 5 

---l------r------------------l-----j--1--...:..._---
Cu~~~-~~~~~-~h-~~~~~~~~~~~0~-f~~:~-=--=-.=-p-;;-~~.-y-d~ I 

-------1------------l·~~--~-------------------------l------- ---·1-----------Cubic yards per 100 feet over haul for two cents __________________________ per cu. yd. per 100 ft. 

6 

7 
-------l-------------l~~-~--~-~~------~------~~----1------- ---1-------------Cubic yards miles hauling surfacing materiaL ____ _ ________________________________ per cu. yd. mile ~ 

--l----l::--:------:-:----:--------1---1-ii----Station excavation for____________________________ I 
- --------------------------------------Per sta. 

-------1--------l--------------------------------I----------J------------
I 

-----~---------JJ-----------------------~-----~--1----- ----1---~-·------

8 

9 

10 

11 
------------1-----------------------------l---- ---1------------

· HARD SURF ACE ITEMS 

I Square ·yards gravel surfacing in place 4" deep I 
12 I ------------------------------------Per sq. yd. _, 

I 
Square yards gravel surfacing in place 2" deep ----

13 -------------------- ----------------Per sq. yd. .I Square yards gravel surfacing in place __________ " -----
14 I 

deep ________________________________ per sq. yd. 
~ 

Square yards brick pavement with asphalt filler on -----
15 --------" concrete base ______________ per sq. yd. I 

I I 
I Square yards bituminous concrete pavement coarse -, ----

16 aggregate type on _______________ " concrete base 
I I 

Square yards bituminous concrete pavement Modified 
-I : -----

Topeka type on------------------" concrete base I 
17 for __________________________________ per sq. yd. I : I 

I ·j I -----Square yards sheet asphalt pavement on __________ * 
18 concrete base for---------------:-------Per sq. yd. I \ I . I I ------

8 



SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED 
DIVISION NO. 1-(Continued) COUNTY -------------------------------------------· 

Be&fnning at=----------------------------------------· Ending at:-----------------------------------------· 

Item 
No. 

19 

Approximate 
Quantities 

( 

Item With Unit Price Bid Written in Words 

Square yards concrete pavement_ __________ , thick . 
for __________________________________ per sq. yd. 

Unit Price 

Dollars j Cents 

Total Amount 

Dollars \ Cents 

------!-------------I----------------------------------------I --------1-----·1----~--------Lineal feet __________ , flat curb for __________ _ 
20 · -----------------------Per lin. ft. 

-------f------------1·----------------------------------------ll-------- -----1--------------Lineal feet_ _________ , curb and gutter as shown on 
plans--------------------------------Per lin. ft. 21 

-------l------------1·--------------------------------------~ll-------- -----1--------------Concrete catch. basin with cast iron C•>vers ________ _ 
22 --------------------~---------------------each 

__ 2_3 __ 1--------IC--u-~--i~---~-~--r~-~---~-~~-i~---~-~-~--c~-~_:_=--~-· ~-r~-~-~-----~-~-~-~-_-p-_;_;_-c_-u._--_-_id_~_ , ______ ] _____ l--------: ~~~~~ 
Square yards __________________ wearing surface for 

------------------------------------Per sq. yd. 24 
-------1------------1·----------------------------------------ll-------- -----1--------------Extra reinforcing steel for ______________________ _ 

----------------------------------------Per lb. I --25 

_26_1--1-~-~~~~~~~-~~~~~~-~~~~~~-~~~~~~-~~~~~~-~~~~~-~=~~~=--~=~---1-11----
_ 2 __ 7 -l----1----------;-~---------------__ --__ ---__ --__ ---__ --__ --__ ---__ --__ ---__ --__ --------------: 1---1-1----

DRAINAGE STRUCTURE ITEMS 
Cubic yards special excavation Class "A" (Culverts) I I 

_..;...-
2
-
8
--l------------tc --:b-~-:--~-:-:-~-:--~-~-:-:i-~--1--~-:c--a--~-~-:~-.:-~--~-~-:-:-:--,~-~-:-P-;~-u-:-:-~rt_Y_:--; l'--------~-----1-------- -----

29 ------------------------------------Per cu. yd. ------'-----i~--------- ____ _ 
Cubic yards concrete for headwalls, including rein- j I forcing for __________________________ per cu. yd. 1 1 -,-,1---Cubic yards concrete, including reinforcing for box 

___ 3 __ 1_
1 
______________ 

1 
__ c_w_v_e_rt_s __ an_d __ ~_·_n_g_w __ al_Is __ f_or _____________________ p_e_r_c_u. __ y_d_.

1 
____________ 

11 

___________ _ 

Li~~~~!~~~-=~~-~~~:-~t~~-~~~~:~:~-~o~i;;-u~~-it. I 

30 

32 
------·1------------ ----- -----1--------------T..Jineal feet 24" corruguated metal pipe for---------

------------------------------------Per lin. ft. 33 
Lineal feet 30" corrugated metal pipe for_.________ __ -~-----~------------

------------------------------------Per lin. ft. 

1 

-l--1----~1---1---Lineal feet 36" corrugated metal pipe for _________ _ 
------------------------------------Per lin. ft. 1 

34 

35 

Li~=~~!~~~-~~~-~o-~c_r~~~!~:~-~o~::~-=-~:~P;;-u~~-it. -~-----·I---------
-----·l-------------1·--------------------------------------- ~ ---------1 ------

37 Lineal feet 24" concrete pipe for--------------____ 1 

-
__ s_s ___ ~-----------JL._J_.:_:_:l_--_f~-~-~--~-~-=-~-~--~-~-~-~--_-:_;_~_:_-;_:_~-~-~-~-_:_-~-~-~-~----~-~-~_:_-~_·, ________ !1'-----·l--------1-----. ------------------------------------Per lin. ft. 

36 
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SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED 
DIVISION NO. 1-( Continued) COUNTY -----------------------------------------

Beginning at=--------------------------~------------· Ending at=-------------------------------------

Item 
No. 

39 

40 

41 

42 

43 

44 

Approximate 
Quantities Item With Unit Price Bid Written in Words 

Llneal ~eet ~t:>" concrete p1pe Ior _____________ _ 
------------------------------Per 1ln. .ft. 

Lineal Ieet 4~" concrete pipe for __________ _ 
-----------------------------------Per ~ it. 

Lineal feet 48" concrete pipe for _______________ _ 
-------------------------------Per ~ It. 

Lineal Ieet liS'' vitrified clay pipe triple strength for 
-----------------------------------Per un. I~ 

Lineal feet 24" vitrified clay pipe triple strength for 
----------------------------Per lin. it. 

Lineal feet 30" vitrified clay pipe triple strength for 
----------------------------Per .lin. ft. 

Unit Price Total Amount 

Dollars j Cents Dollars Cents 
_, 

----

----
_) ----I 

I 
-I ----_'_I ----

Lineal feet 36" vitrified clay pipe triple strength for 
45 --------------------------------Per lin. f~ 1 

---~I------I---------------=-----1-----I---I-------
Lineal feet ______ " vitrified clay drain tile for ____ __ 

-------------------------------Per ~ f~ 46 
1-------- ---1-----------------1---------1 ---------------------------------------Lineal feet 6" porous clay drain tile for ________ _ 

------------------------------Per ~ f~ ---1---------1---------------------------------ll _____ i ___ I-----------
Lineal feet ____ , porous clay drain tile for __ 

-------------------------Per lin. ft. 
-----1----------~------------------------------l----- ----1----------

47 

48 

49 
Lineal feet_ _____ , porous clay drain tile for ___ _ 

-------------------------------Per lin. f~ 

51 

Lineal feet 6" porous concrete drain tile for_______ I 
----------------------------Per lin. f~ 

--~-------1--------------------------I---!:--I---·--

L~~~:~~~t~~~~~~~-=-~~-o~~~~-~~~~~~~-~~~~r t8~. f~{. I 
-1--1---..;;__--I-·-1---

Lineal feet --------" porous concrete drain tile for 1 
---------------------------------Per lin. ft. I 1------- ___ , ________ _ 

Concrete leaching basin for---------------------- -
-------------------------------------each 1 

50 

52 

53 

• 

-------1---1------- -----1--~-----l---------------------------------- I Vitrified pipe leaching basin for _________________ _ 
------------------------------------------each 1 54 

-----------l----------------------·------l---1----------
---------------------------------------------- I 
----------------------------------------------- I 55 

----------------------------------------~-------~--,-1--·-
------------------------------------------------ ' 56 

------l---------1------------------------- 1-----~--i-----1--------------

MISCELLANEOUS ITEMS 

I Lineal feet steel cable guard rail Class "A" for---- I I 
57 I 

I -------------------------------------Per lin. ft. I 

I 
-I -----

Lineal feet steel cable guard rail Class "B" for ____ 
58 -----------------------------------Per lin. ft. I ----



SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED 
DIVISION NO. 1-( Continued) COUNTY ------------~------------------------

Beginning at=---------~----------------------· Ending at=-----------------------------------------· 

I Unit Price Total Amount Item Approximate 
No. Quantities Item With Unit Price Bid Written in Words 

jcents .I cents Dollars Dollars 

59 I Lineal teet steel cable treated wooden guard rail 
Class "C" for ________________________ per lin. ft. 

- ---
Lineal feet steel cable concrete post guard rail Class 60 "D" for ________________________ per lin. ft. I 

I 
1 Guard rail anchors for--------------------------- -~ ----

61 I ------------------------------------------each 
\ Lineal feet wooden guard rail for _______________ -I ·--

62 ------------------------------------Per lin. ft. I 
I 

Lineal feet woven wire guard rail for __________ -~ ·--
63 ------------------------------------Per lin. ft. I 

Concrete ditch checks Class "A" /-t:l.zs ·--
64 

for ______________ 

/0 -----------------------------------------each /.f£. cFO 
Extra 

·--
65 I 

concrete centers Class "A" Checks for _______ 
------------------------------------------each) --1' 17.:7 ·--

Concrete ditch 66 checks Class "B" monolithic for ____ 
----------------------------------------each 

- ·--
67 Extra concrete for Class "B" Checks for _________ I 

------------------------------------Per cu. ft. I 
-I -,-68 Galvanized corruguated metal ditch checks Class I "A" 

for _______________________________ each 

I ·--
69 Extra metal centers Class "A" checks for_.:. ________ 

-------------------------------------Per sq. ft. I .. ---
70 Plain galvanized metal ditch checks Class "B" for 

------------------------------------------each ' ·I ----
71 Extra metal centers Class "B" checks for __________ 

------------------------------------Per sq. ft. 

I I ·--
72 

I 
M. Ft. B. M. Timber and Lumber __________________ _______________________________ per M. ft. B. M. I 

J 
·---

·------------------------------------------------ I 
73 I \ ------------------------------------------------ I -!-I -1--1 . 
74 ------------------------------------------------ I I ------------------------------------------------ I 1 
NOTE:-No payment will be made for excavating subgrade for curbing or pavement. This work shall be in-

cluded in the price bid for curbing and pavement. 
This proposal is made with the understanding that the various items of work may be neces-

sarily increased or decreased, and that these unit prices will apply to the increased or decreased 
quantities as fully as to the estimates of quantities as given herein. 

The only persons or parties interested in this proposal as principal are those named herein, 
and this proposal is made without collusion with any other persons, firms, or corporations. 

Should any work be required which can not be properly classified under the unit prices herein, 
we propose to do such work as provided in the specification for "extra work." We agree to enter 
into a contract within ten days and to conduct the work in strict conformance with the plans and 
specifications therefor. 
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If awarded a contract we will complete work by_/_~ __ _L,_ _______________ , 192d __ 
Except if awarded a contract for guard rail, ditc Ahecks,Yor other items which can not be 

started until the completion or partial completionof contracts on prior stages of construction which 
have been awarded another party. We agree to start work within 30 days of written notice from 
the Department of Public Works advising that such work may be started and shall complete such 
work within ____________ months of such notice. 

The interval between the date of beginning and the date of completion specified herein shall 
be considered the "contract time." 

We propose to furnish a bond as required in the specifications and in the amount equal to 
one hundred (100%) per cent of the amount of the contract awarded to us. 

As an evidence of good faith in submitting this proposal we enclose herewith a certified check 

for $-------------------------- which in case we should refuse or fail to accept an award made 
to us to enter into contract and file a bond within ten days of such award, said check shall be for-
feited to the State and County as liquidated damages. 

By ------~_k_ __ 'Z_~~ 
Name 

--------------------------------------------. Address 

Name 

Title 

Address 
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Road Contract 
THIS AGREEMENT, made and entered into this_L-f. __ day of _________ :.__:_ _____ , 192 ___ , 

• j 

by and between the Board of County ~- -C')~ - --:...---·-------------- __ of-------------~---- __ _ 
~ . ~ / 

~~~--~~~~ ff_~~~ ~ ~ ~ ~ ~~~~~ ~~~ ~~~~~ ~~ ~~~~~- ~ ~ ~~~ ~ ~~ ~ ~ ~~ ~~ ~~~~~~ ~~~~ ~~ ~~ ~~ ~~~~ ~~ -~~ ~~~~ 
and the Department of Public Works of the State of Nebraska, parties of the first part, and 

~~~-- -~--------Of--~~------------ --~----------------
party of the second part: 

WITNESSETH: That the party of the second part, for and in consideration of the sum of 
...s.D?.. 

<----------~- _ ___ ?; --=-----L-?2______ __.L<2E ________________________ Dollars 
payable as set forth in t speci ations constituting a part of this contract, hereby agrees to con-
struct in accordanace with the plans and specifications therefor, and in the location designated in 
the instruction to bidders, the various items of road work awarded said party of the second part 

on the ___ L::{ ___ day of ___ ~ _____________ , 192,Gis follows: being items _______________ __ _ 

numbered ____ t;;~.Y!::_(t_s£_______ ------ ~--------§_{!__-:_ ___________________________ _ 

As shown in schedule of prices bid in the proposal attached and which is a part of this contract. 

Said specifications and plans are hereby made a part of and the basis of this agreement, and 
a true copy of said plans and specifications are now on file in the office of the County Clerk, and 
in the office of the Department of Public Works. 

The contractor expressly warrants that he has employed no third person to solicit or obtain 
this contract in his behalf, or to cause or procure the same to be obtained upon compensation in 
any way contingent, in whole or in part, upon such procurement, and that he has not paid, or 
promised nor agreed to pay, to any third person in consideration of such procurement, or in com-
pensation for services in connection herewith, any brokerage, commission, or percentage upon the 
amount received by him hereunder, and that he has not, In estimating the contract price demanded 
by him, included any sum by reason of any such brokerage, commission or percentage; and that all 
money payable to him hereunder are free from obligation of any other person for services ren-
dered, or supposed to have been rendered, in the procurement of this contract. He further agrees 
that any breach of this warrant shall constitute adequate cause for the annulment of this contract 
by the parties of the first part, and that the sai'd parties of the first part may retain to its own 
use from any sums due or to become due thereunder an amount equal to any brokerage commis-
sion, or percentage, so paid, or agreed to be paid. 
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All work required in carrying out this contract shall be performed in compliance with the 
laws of the State of Nebraska. No minor under the age of 14 years shall be employed in carrying 
out the terms of this agreement; nor shall any minor between the ages of 14 and 15 years be so 
employed more than eight hours in any one day or more than 6 days in any one week, or before 
6 a.m., or after 7 p.m. This provision shall be the essence of the contract. 

"In employment of labor, in the performance of this contract, preference shall be given, other 
conditions being equal, to honorably discharged soldiers, sailors ~nd marines, but no other prefer-
ence or discrimination among the citizens of the United States shall be made." (Section 6 of the 
Act of Congress approved February 28, 1919, entitled "And Act making appropriations for the 
service of the Post Office Department for the fiscal year ending June 30, 1920, and for other pur-
poses." Public No. 299, 65th Congress.) 

That the party of the second part further agrees to pay all just claims for material, supplies, 
tools, labor, and all other just claims filed against him or any of his sub-contractors in carrying 
out the provisions of this contract and further agrees that his bond shall be held to cover all such 
claims. 

The party of the second part further agrees to perform ~he work under the direct supervision 
of the Department of Public Works, subject to inspection at all times by the Secretary of Agricul-
ture, or his authorized agents, and in accordance with the laws of the State of Nebraska, and the 
rules and regulations of the Secretary of Agriculture issued for the purpose of carrying out the 
provisions of the Federal Highway Act of November 9, 1921 (42 Stat. 212.) 

That in consideration of the foregoing, the party of the first part hereby agrees to pay the 
party of the second part, promptly, and in accordance to the requirements of the specifications, 
the amounts set forth herein, subject to the conditions set forth in the specifications. 

That it is mutually understood and agreed by the parties hereto that the instructions to bid-
ders, form of tender, Standard Specifications for Highway Construction of the Department of 
Public Works of the State of Nebraska, this contract, the contractor's bond and the general and 
detailed plans are and do constitute the basis of contract between the parties hereto. 

!... That it is further understood and agreed by the parties to this contract that the above work 

shall be completed on or before the~ __ _j _____ day of __ 
7 
_____ If.~ ______________ , of 19~ ___ , and 

that the time of completion of said work is the essenc 
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IN 'VITNESS WHEREOF, the parties hereto have set their hands for the purpose herein ex-

pressed, to this and __________________________ other instruments of like tenor, this __ L-:f ___ _ 

Parties of 
the 

First Part 

Parties of 
the 

Second Part 

r ~- ( _~_0_(-._:_~_"'2~ ----------- _________ }__ __ 

I ---~~i==~~::~t~-~:::~--:~--~~~~~~~~~~~~::::: 
Chairman, County Board of ____________________ County 

Chairman, County Board of ____________________ County 

THE DEPARTMENT OF PUBLIC WORKS OF THE 
S'l'ATE OF NEBRASKA 

~~2!_---~ _4~. 

-____ :!&:}~--~~- -~------;;----
- -- ------~- ---~~~-~~~------
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Bond of Public Contra 
KNOW ALL MEN BY THESE PRESENTS: That we ____ ---------- ------~ 

---~::-:'}':.----- ________________________ as principal, and_P~-~-~~-

as sureties, are hel and firmly bound until the Department of Public Works of ~he State of Nebraska, 

the County Board o~f the County oL~-----· Nebraska, and 

the County Board of __________________ of the County of ____________________ , Nebraska, in the 

penal sum o~-~r7=~~--~-~Dollars and for the payment of which we do 
hereby bind ourselves, our heirs, executors and administrators, jointly, severally, and firmly by 
these presents. 

Date ____________ _4-_k__ , A. D. 192..Z __ 

Th ' condition of this obligation is such that whereas the above bounden_~-
~C- . -~------z:;r-----------=------------has been awarded, b~ the Department of Pubhc ':orks 

of the State of Nebraska, and the County Board o ----------------- of __ L.-.~~":"".:.:~~~ 

. County and the County Board of ______________________ of ______________________ Countyo 

State of Nebraska, the contract for __ r;:J._~--£~_'!f:_6_ci-_ ___ _£.!_=--""'-,..~.-:::-s;;t:;'~ 
--- -~~- ------------ ~~----------
copy of which the contract together with 

--------------:~-----------------------------

1 of its terms, cov_¢ants, conditions and stipulations is 
incorporated herein and made a part hereof as fully and amply as if said contract was recited at 
lenth herein. 

Now, therefore, if said ___ ~~--~-'--~-· ________ as principal shall 
in all respects fulfill his said contract according to the terms and tenor thereof, and shall faith-
fully discharge the duties and obligations therein assun1ed, then the above obligation is to be void 
and of no effect; otherwise, to be and remain in full fo1·ce and virtue in law. 

The surety on this bond given to guarantee the faithful perfor1nance and execution of the 
work included in the contract shall be deemed and held, any contract to the contrary notwithstand-
ing, to consent without notice: 

To any extension of time to the contractor in which to perfonn the contract when each par-
ticular extension does not exceed sixty days . . 

To any change in the plans, specifications or contract when any change ' does not involve any 
increase of more than twenty per cent of the total contract price, and shall then be released only 
as to such excess increase. 
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No contract shall be valid which seeks to limit the time to less than five years in which an 
action may be brought upon the bond covering concrete work, nor less ·than one year upon the bond 
covering the other work, and this bond is made, executed and delivered with such understanding. 

SIGNED this __ ,i'g' ____ day of~---------- · 192 ~-

, ;:,...__ .... ~·---· C-. 

;;:4L . . ~·· i /_ ' ) 

-----------------~ ~=~ - ~- --- - ~ 
Surety 

--------------------------------------------. . 
Surety 

Attorney in Fact 
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