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lebraska Federal iid Project lfumber 8&5-C.

The gener=zl scheme of organization of the Department
of Public Works used in Hebraska is as follows: At the
head is the State Engineer with his assistants. There
are two general divisions: (a)division of maps and plans
and (b)division of road construction.

The "maps and plans™ division is loested at Lincoln
and ‘it is hers that the plans s=re made for new roads and
bridges. The chief of the bureau of roads and bridges
has his office in Lincoln, and he is assisted by the
several division enginecrs located at advantageous plsaces
throughout the State.

Under the division engineers =re the preliminary
and project engineers, who make the necessary surveys
for proposed roads and for the construction of rozds.
These preliminary and project engineers keep notes of
their surveys and mske reports to their superiors.

The usual system followed in Nebraska in preparing
gstimation for Federal 4iid roads has been fo first make
a preliminary survey of the proposed road, and then send
the notes intoc the Lincoln office to be reduced, plot-
ted and have suitable grades established. After the blue
prints are made of the proposed grades, a plan-in-hand
inspection is made by the division engineer in whose
territory the proposed rozsd lies. The division enginser

must be accompsnied by a federal engineer and often coun-

ty highway commissioner is taken along on this inspection.
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trips. 48 these inspectors drive over the proposed rozd
notes are made on the plans where changes are desired and
are sgreed on by the field inspectors. Certain existing
strictures may be governing points in grade lines, or
new structures may have to be built which will determine
grades at these points. 4t certain places it may be de~
sirable to raise a grade to prevent a snow blocade or to
eut a hill more to reduce grades. These inspectors us-
uail& take particulsr note of drainage structures neces-
sary and of soil conditions, as for instance in a very
sandy country & portion ¢f the rozd may need to be sur-
faced with clay to make traffic possible. Aifter a care-
ful field inspection has been made the blue prints are
sent back to the Lincoln office and the original plans
revised in sccordance with recommendstions written on
these inspection prints. The plans and preliminary es-
timate are submitted to the government f£Cr approval and
the job is ready to be sdvertised and let to th: lowest
bidder. l

The contract for Project 88-C was awsrded in the =
usual manner, and a set of plans and specifications were
issued to the project engineer who established headquar-
ters at Vest Point. The plans had bsen made from an old
survey and the County had done so much work on the pro-
ject that the profile was distinetly different and the
plans became merely a guide indicsting where to begin

and end said project. slso several relocstions were de-
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sired by the County officials, making the road approxi-
mately straight snd making a great difference in quanti-
ties and appesrance of the road. . copy of the contract
gnd specifications is submitted with this thesis and is
make a part thereof.

The field party is usually composed of three men:
ong project engineer in charge, one rcadman, and one
chainmen. Sometimes an instrumentman is added and other
gesistants, according to the nature of the work. The
project engineer, in the case of a three man party, does
all the instrument.work, while the chaining and rodding
is done by the two assistgpts.

In the cace of a section line road like this one,
the corners are all loeated by the county surveyor at
the request of the project engineer. No project engin-
eer has t;e guthority to dig up a‘section corner, al-
though this:%ometimes done. The project engineer and
his assistants then accompany the county surveyor over
the proposed road and the corners are noted and refer-
enced in. This is done by taking measufements from the
corner to nearby objects, such as trees, blazed fenée
posts, or by setling reference hubs and recording their
distances. As the points ere located hubs are usually
driven flush with the ground. Only the relative posi=
tions of the objects =re noted in the field notes, but
the distances are sccurately recorded. Three ﬁies are

required to locaete & point. 4ind objects should be so

chosen thet the measurements to them will be not more

’
=
Z
L
i
]
¥

h‘- TaE i




than one hundred feet, so thal the point in question.can
be essily reloésted at any future time by swinging an are
and seratching on the ground at the recorded distance the
point is from the object. The intersection of three arcs
shonld not vary more than a tenth for drdiaary road work,
and the objects should be well chosen so that the angles
between them will give good intersections. The record of
all transit points is shown under the head of locstion
notes in the field notes. llotes are alwzys recorded be=
ginning at the bottom of the page and working towsrd the .
top. In this way all objects and notes are in their log-
ical position. 4is you look up the page from the bottom,
everything on the right hand side of the center line of
the road will sppeasr to the right of the center liha of
the page,and everything to the left of the road will sp-
pear on the left hand side of the page, just as if you
were standing at the zero end of the projeet and looking
down the road in the direction of inereasing stations.
This is the rule for all field notes. The station num-
bers of the trznsit points are recorded when the line is
run and measured.

The line is run by setting the transit over the
first center line point,and sighting it at the next point '
on the tangent, which may or may not be 2 section corner,
and observing the magnetic bearing. If possible, however,
the line is run straight between quarter corners. The

chaining is done by two assistants. The rear chainman

holds the rear end of the chain on the first point
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and the head chainman is lined in from the instrument

at the first chain léngth from station zero. The one-
hundred foot steel tape is gsed for chaining and each

cne hundred feet is called a station. A4ll chaining is
horizontal end the plumb bob is used wheree¥sr necessary
to accomplish this end. When the transit is set up over
the second point on the center line, it is backsighted
at the preceeding point and the defleetion angle is read
to the next transit point on line. 4% each center line
stetion a ten-penny nail is driven, which has been pre-
viously punched through several thiekness of red cloth,
so folded as to form sbout a two inch squasre of eloth
with the nail in the middle. These are driven flush with
the ground. ¥hen the second point is reached by the
chainmen, the exset distance is noted end recorded by

the head chainman. He then signals that he has reached
the trensit point , and both chainmen return to the in-
strument. The instrument is then put away cr set aside
and gstakes are distributed from a cezr at each station,

by driving along and throwing out two stakes at each
station. Next the stskes are driven along the edge of
the rozd at thirty-three feet from the center line.

These offsset stakes are set by measuring each distance.
separatelx from the center line nail and driving a hubd

at the desired distance znd allowing it to protrude about
one inech sbove the ground. 4 guard stake is driven az few
inches in front of the hub in such & manner that the top

part,. for about six inches is visible. It is usually
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sloped away from the road and is marked with the station
number on the front face and the distance out from the
road center line on the bsck fasce. The hub stake is not
gasily lost or destroyed as the guard stake. In some
instances it is desirable to place the reference stakes
at a greater distance out than thirty-three feet, which
is half the right-of-way width on all Stszte roads, and
this is done in the case of a deep ceut or high fill where
the stake would be dug out or covered up during construc-
tion.

Usually after & portion of the road is staked out
it is c¢ross seetioned, while the center line nails are
plainly visible. When the bench from the original pre-
liminary can be found, the levels are always begun from
one 0f these benches and all benches are checked as they
come, but as in this case, where the old preliminary was
useless, & bench mark is established st the beginning of
the project. L spike in a fence pest, or a root of a
tree, or a halfdnch rod driven almost flush, by a corner
fence post, makes a good bench. Crdinarily fence posts
and telephone poles are not considered permanent enough
for bench msrks. Cross sections are taken at each one-
hundred-foot station snd at esch plus station where a
break accurs. Rod readings are taken beginning at the
center of the road and thirty-three feet or more agch
side of the center, in such a menner as to catech every
breck in the ground. In cross sectioning a roadway, the

chainman stands in the center of the road over the nails




and reads the distances out on the chain while the rod-
man esrries the rod and the forward end of the chain.

In the notebook the bench marks and turning points are
recorded on the left hand page together with the station
numbers of the cross sections and the cross sections are
rgcorded on the right hend page. Each reading being re-
corded to the right or left of the center line of the

page and in logical order from the center out. The Tresd-

ings taken to the nezrest tenth of a foot are recoried
g

in the form of a fraction, !the numerator being the rod pe

reading and the denominator being the distance out from :

the center oi the rosd. Bench marks and turning points

are read to hundredths. This is illustrated in the pre-

liminary notes: accompanying this thesis. ' |
Ordinarily the topography is tzken at the same time : 1

the preliminary notes are taken and is recorded on the left "

hand page of the notebook, as was dcne in this csse. The

notes are reduced in the office, but the elevations of

bench marks and turning points are always figured in the

field. Usually every turn is recorded snd such objects

are used for turning points as can be again found and

uséd. Instead of subtrscting each rod reading from the

HeIs it is customary to carry the H.I. in the head and

write the result by addition beginning at the right of

each rod reasding,end write above each figure some number

which when added to the figure below will produce the

corresponding figureuin the H. I. For example consider
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the Hel. to be 480.65 and the rod reading to be 9.6 at
2.6
ten feet out (written "10 ). The important part of the

HeIe is B80.7+ The .65 becomes .7 because the rod resd-
ingé are only tsken to the nearest tenth. Remember the
HeI. thus, =7-0-8. The figure to be written above the
.6 to make the asddition 7, will be 1 and to make the 9
edd to zero,l must be sdded. The next figure to the
left of the nine will be sevsen because there is one
carried over from the precgeding addition and the res
sult will be written Zééé This method speeds up the
. work immensely andwith a little practice, notes can be
reduced almost as fasst as the rednctions esn be written.
The cross sections are plitted on standard cross
section sheets as illustrated by the accompanying blﬁe
prints. The method,I believe,will be easily understood.
ach square inch represents five feet,and each square
is subdivided into fest and half-feet, so that the ele-
vation sssumed for one 0f the heavy lines, spaced one
inch apart, must be teken as five or a multiple of five.
Beginning at the center, each elevation is then plgtted
relative to the center elevation and at the proper dis-
tance from the center. The points sare then joined by a
full line and the line inked with blsck ink. Each see-
tion is marked with its proper station number. The sc-
ecompanying blue prints of the preliminsry cross sections
will illustraste this.

sfter the entire road, or a portion of it, has been

staked out, cross sectioned, the notes reduced and ecross




secetion pletted, the profile is ploited. Eaech inch hor-
izontally represents one station or one hundred feet on k= -
the standard profile sheets. BEsch inch verticslly repre-
sents ten feet in elevstion. This distorted scszle is
used to show slight differences in elevation. The plen
is plotted sbove theprofile in the space provided for it.
The original blus print gave me only approximately the L
grede desired by the division and government engineers ‘
for the first two.thousznd fest. However, at station
13460-4 it wes decided that a 6'x3'x24' Cone, Box wae =
necgssary and the flow line had been established, by &
method to be deseribed lster. To the flow line must be
added the three feet rise of the culvert, plus the thick-
ness of the slab, plus one foot, which is the thickness
of earth desired ss covering. This made the minimum _31%
"height of gresde at this point known. it station eight,

an eighteen inch dismeter concrete pipe was desired, but

this hsd plenty of headroom and did not affect the height

of grade sppreciasbly. Beginning then at station zero it

was thought necessary to cut the hill in such & manner as

to make & straight easy grsde to the bottom,and st the

same time establish such & grade that the cut taken from

the hill would just make the fill st the bottomn of hill.

This required the cut to be espproximstely fifteen percent

greater, in this soil, than the fill, to allow for shrink-

ages It was also desired that the haul should be as short

as poscible. Down hill grades are indicsted as negative

end up hill grades =re positive in the direction of the

e
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stations. 5
The grades are determined by trial. After the pre-
lininary center line profile has been plotted snd inked
in with blseck ink snd the elevations of the various points
written to the left of their respective verticasl lines,
a trial grade line is penciled on the profile. The per=
cent of grsde is ususlly calculated so that it will not
be ‘in hundredths,slthough this is permissible. The gradec
are then calculated for each station-cr plus station, as
the case may be, and are recorded on the right side of
their respective vertical lines in penecil on the profile
sheet. Where two grsdes intersect, if their algebraic
difference is equal to or greater than two a vertical
curve is introduced, of such length as would be rsason- "
able for the given conditions. Hence at station 6450
it would not be economical to use a hundred foot curve
and & hundred foot ecurve would be too abrupt. It was ¥
decided in this case to use a two-hundred foot vertieal
curve. To calculate the varicus grades along a vertiesl
curve, first the elevitions slong the tangent mast be
calculsted for the various stations in question, then
the offsets may be calculsted by the formula y = .a x*
in which a= rate of change 2-length, y = correction,
and x =distance from end of curve. 4L convenient way to 5
find the correction for any plus station is to first de-

terminethe center correction from the formula

Ge='G, x length of curve in feet .in which G, and G, are

[3] 100
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the respective grades and must be preceded by the proper

sign. The slide rule may then be used to great advantage

and results obtained with suffiecient accuracy. Use the or- A

dinary slide rule in which the two lower scales are alike - 1
and are the ordinary logarithmic division, and the two upper ‘}%
scales are alike and the sguares of the lower scales. Call : ié?
the scales L, B, C 2and D begimning at the top. 3Set the cen- j?g
ter correction on the Mi" scale, under this set the semi-~ -i?
tangent of the curve on the "C" scale. Then for any plus %gi
on the "C" scale,read the correction sbove on the "A" scale. fgﬁ

After all gresde points have been determined they are written
on the cross section sheets verticslly, =nd at the centér o
of and usnally just above the preliminary ceross secticn.
This is done in peneil. The typical cross section is shown
on sheet two of the plen snd profile. 4 template is made of
hezvy transporent celluloid corresponding:%he scale used on
the cross sectidtn sheets znd with the center cof this =t the
center elevetion of road for the Section in guestion, s line
is drawn along the template, msking & reproduction of the
typical cross section 2t each ststion and plus station,

In £ill sections, slopés vary from three to one in light
work, to one =nd one-half to one ig hesvy work, except in
ézses where the soll demands a flatter slope. For the

scke of appearsnce slopes sre never varied in one con-

tinuous stretch of cut or £ill scecctions, but in passing

from one to the other and back agaia, the slopes may be




12

changed. For instance one msy have a thousand feet of

heavy fill which has side slopes of one snd one-half to

one and then the road may cut into & hill and on the oth-

er side there may be & light fill with three to one side
slopes. The typical cross seetion for this rosd shows
the top to be twenty-four feet from shoulder to shoulder
with the shoulder one half foot lower than the center
and three to one side slopes down to the bottom of the
ditech which is two feet lower than the center. The
ditches are three feet wide on the bottom =nd then start
up on 2 one and one half to one slope. From this it can
be readily seén that where the original ground at the
sides is two feet or more lower than the center of fin-
ished grasde, there will be no cut.

After all the templates have been drawn for the
proposed grade, .the =mrea under .eesch template is run with
a planimester  and recorded on the cross section sheets
in the proper place. The letter "C" is used for cut
and "F" for fild. This gives the end ares in square
feet. In running the areas of the sections the plan-
imeter is set so that once around gives half of the de-
sired area. If the reading is doubled by repeating the
operation, the area is correct, and is recorded, but if
it veries more than a half foot, the area is agein run
until the second time around does double the first read-
ing. The planimeter is an instrument that can be made

do very good work with a 1ittle practice.
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The areas are now recordgd in their proper column of the
earthwork computation sheets, (form 3-12) each being
written on the same line corresponding to its siation
number. The distance in feet between any two cross
sections is calculated and recorded and the cubic feet
between any two end areas computed by taking the aver-
age of any two consecutive end areas and multiplying
this by the distance between the two. This is illus-
trated by the standard computation sheets accompaning
this thesis. In referring to sheet 1 of earthwork com=-
putations for the preliminary quantities, we find that
from station minus 1 + 00-A to station O + 00-i, the
distance is one hundred feet. The first station has
an end area of thirty-two feet in cut and the second
section has eighty-eight. The average of these two

is 60, and this multiplied by the distance, which is
100, gives 6000 cubic feet. The same process is con-
tinued throughout.

If the proper grade hes been decided on we will
get a balance point somewhere near station eight. The
excavetion quantities =re =dded up to the place that
it is thought a balance should be obtained and the em=
bankment quantities are likewise added. The totazl cut
is then divided by the total fill =snd if a 1.1 to 1.2
balance is obtained the grade can be used. Sometimes
by trying different stations a balance point can be
obtained. However, the grades may have to be changed

several times in order to get the proper baslance fac-
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tors. Whenever a balance point is found a heavy line

is drswn across the computation sheet at the place where
it occurs snd the total cut and fill quantities for that
balance are recorded in their proper column together with
their balance factor, ss shown by the accompanying com=-
putation sheets. In the next balance from station 8-4i
to station 13+56556-A it was found necessary to borrow in
order to get sufficient dirt to make the fill. Natural
conditions and length of haul mede it probable that the
haul wonld not be passt the culvert and hence a balance
point was made here. The next balance from station
13+566-4 to station 23-4 was handled in & similar manner
except here it ws=s necessary to raise the grade high e-
nough to prevent overflow of the road.

From station 32-4 we had an entirely different
condition. It was necesssry here to cut the hill suf-
ficiently to keep the grade below 6% and slso make the
balance point come near the top to prevent up hill haul.
It must also be remembered that the next bslance must
be cared for, which in this case was determined to be
from stafion 32-4 to station 42-A. The portion from
station 37-A to 45-A was subject to heavy floods snd
in order to keep the road from being swept by floods,
it was necessary to use sbout a four foot £ill. At
station 44-A it ﬁas decided to use a 4'x5'x29' concrete
box culvert to serve as a czttle pass and the county
agreed to pay the cost of this over and sbove the cost

of the culvert which would otherwise hasve been used.
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Hence, it became necessary to establish such a grade

as wonld cover the culvert sufficiently. After several
trial grades had been laid the templates plottéd, the
areas run, and the quantities figured, the grades as
shown in the preliminary profile were found to satisfy
the given condition, and likewise vertical curves were
introduced whieh would look well on the finished grade
and be practical.

At station 57-A it was considerad well to fill the
depression and establish a long, straight grade. It is
to be remembered that a long, straight grade presents
the best appearance, but is not always the most sconom-
ical and hence no two designers would lay the same grade
on any particular road. -

It might be well to mention here that the equation
at station 26+18-4 = 26-00-A was due to a differeﬁce
in chaining of the o0ld original survey and the prasent
one, and it is always desirable to make the chaining
agree with the original in so far as possible. A lit-
tle beyond this, the old survey angles off to the:left,
whereas the present survey runs straight through and is
all new location. The equation, station 60420.7-A=35439.8
was caused by the new survey again joining the 0ld survey
at this point and then the 0ld survey statiqna were used.
It will be seen that unless some distinguishing mark was
used some of the station numbers would be repealed. The
letter "A™ was therefofa, adopted to be used after sall

stations up to the point where the o0ld alignment is again
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used.

The balance from station 35439.8 to station 43445
presents no particular problems other than to get a
fairly good grade without excessive haul znd with the
proper balance factor. It will be noted, however,that
between stations 43 and 43445 there is a split quantity
in the fill column. This simply means that the balance
does not occur exactly ct either station, but somewhere
between. The exact point is ascumed to be the propor-
tional part of the distance that the first quantity
bears to the sum of the two parts of the split quantity.

From station 43+22 to station 53 there is an area
subjeet to floods and hence it was necessary to raise
the grade considerably at this poiat and borrow suffi-
cient dirt to make up the deficieney.

From station 53 to station 58418 the only necess-
ary thing was to have sufficient f£fill to keep the ro:d
out of wet ground and get an economieal baslance. The
same can be said of the balance from statioﬁ 57 to sta-
tion 65¢+95 and it is necessary to get such a grade as
will not appear choppy and will not cut the top of the
hill much at stations 69 and 70. The percent of grade
here is light and it is slways well to hold the grades
a8 high as possible even on the hills to prevent snow
from blocking the road.

In the next balance it is necessary for ths grade

to be even with the bridge floor at staution 52423 and
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in order to keep the road above wet ground and make a
good approach to the bridge, which was to be used in
place. On the other side of the bridge it was neces-
sary to make & good approach to the bridge and this re-
quired considereble borrow to fill the decided dip in
the road st this point.

Beyond station 102490 the road was all construct-
ed and sccordingly th: grade was madg to correspond with
the original ground at this point. Therefore the hill
at station 97 wes cut sufficiently to make a good appear-
ing grade on each side and to make the necessary fills
without excessive hauls. There was a slight up hill
haul between stations 36 and 97, but this was not obh=
jectionable in this particular instance.

Permission was obtained to lay the grade for the
entire project irrespective of surfacing, which was known
to be necessary at certain points, although this is un-
usually accounted for at the time the grade is designed
by striking off the upper seven tenths of thes roadway

and deducting this area from the quantities ot this
point.

After the grades have all been established, the
quantities computed and the balances determined, the
summary Sheets are filled in.

FPorm R-13 known &s the summary of earthwork by
balances represents the total number of cubic feet

between the separate balance points taken in order
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and is filled in; like the accompanying preliminary form
R-13. The data is taken from forms R-12.
Next form R-14, which is the summary of earth work by
columns, is filled in. The data for this is likewise tsken
from forms -R12, sheets 1,2 and 3,and is the summation of
all sarthwork quantities in each column. The totals of
the summ=ry of the esrthwork.by columns must check the
totals of the summsry of earthwork by bslances.
Before the form R-15 can be filled out it will be

necessary to compute the overhaul. All overhaul on or- |
dinary earthwork is computed by the msss diagram, and
it may be well here to explain the mass diagram, before
showing the computations for this project.

l. Choose reasonable scsles for plotting.
2. In the balance under considsrstion increase the fill o -ﬁﬂ
quantities by the percent of the bzlance. Total cat
and fill should then be equal.
S« Find the algebraic sum of the cut snd £ild at euch
station. The ordinate for any station is the slgebraic
total of the algebraic sums up to thst point in the
balance. Cut quantities &re plus and szre regrasanted
by ascending curves,while fill quantities =2re minus
and represented by descending curves.
4. Plot the curve.
5« The free haul is five hundred feet. It is now nec-
essary to find the section of the balance whers the

haul is free. To do this find the points where a line

parallel to the base and five hundred feet long will
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intersect the c¢ut and fill lines of the curve. The

ecurve sbove this line represents the cut snd fild gquan-
tities within the limits of free haul. The curve below
this line represents the quantitiss upon which there
will be. overhaul. (See line CD)

6. From the fact that the cut or f£il]l &t any point on
the base line is represented by the ordinate of the
curve at that point,where the five-hundred foot line i
(paragraph 5) cuts the ascenaing curve will give graph-
icelly the number of cubic yards to be overhaulad (See
line EC)

7. The ceenter of gravity of cnt and £ill may be deter-
mined by the moment method and the hanl determined, or

it may be found from the mass diagram as follows:= - '

4 B

8. One sgquare unit of srea circumscribed by the curve o
will equal a certsin number of cubic yard stations of
haul depending upcon the sczlas used. In our exampls
each square unit equals one hundred cubic yard stations.
Therefore the ares “CDBQ will give the number of cubie
yard ctations under conslideration:.

9. This number of cubic yard stations divided by the
cubie ysrds overhauled will give the stations of hsul.
In our example 1920 $ 280 = 6.857 stations. -

10. Free haul being 500 feet, this distance must be
subtracted from the total haul. Example:-

6.857 - 5.00 = 1.857 stations.

o b
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Arsa of LBCDA 19.20 square units.
1 square unit = 100 cubic yzrd stations.
19.2x100 = 1920 cubic yard stations.

1920 = 280 = 6.8567 stations haul.

Stations free haul = 5.0
6.867-5.0= 1.6567 stations overhaul.
280x1.857 = 520 cubic ysrd stations.

An approximate method that may be used in finding
the center of grevity of cut and fill directly from the
diagram,when the ascending and descending lines of the
curve are practically straight below the five hundred
foot line,is as follows:

l. The line EC represents to scale the yardage of cut
overhauled. Therefore half the length of this line
will represent to scale half this yardage. ZProject

this halfway point horizontally until it intersects the
curve. The abscissa, or horizontal ordinate, of this
point om curve, is the station where the center of
gravity of the cut occurs.

2. Find the ststicn of the center of gravity of the fill
represented by DF in the same manner.

3. The difference between these two stations is aversge
haul.

4. Subtrzct five ststions free haul to determine pay haul.
5. Multiply by yardage to obtain cubie yard stations of
overhaul.

Let us now consider the first overhaunl problem on

the project. Since there sre no speciasl forms for over-




haul computations they are usually put on form R-15-4

by changing the column headings. It will be seen by
inspection that the distance from station -1400-4 to
station 8-4 is greater than five hundred feet, which

is the distance given in the specifications as free haul.
First enter all the cut guantities in their proper col-
umn as dascribed above, then multiple each fill quantity
by 1.12 which ics the balance factor, and enter it oppo-
site its station number in the fild column. The slide
rule is used for these multiplications =s it gives re-
sults closer than csn be plotted. The cut and fild
columns should add up to the same number and if they

do not, distribute the difference in the £ild column

by inspection, provided the difference is not too great.
The algebraic sum snd vertiezl ordinate are determined
as described sbove. It is customary to use the hori-
zontal scele as one inch equals one hundred feet or

one station. The verticcl scale may be chosen to any
convenient sccle and in the ease of the first balance
the scale of 1" = five thousand cubic feet wss used.

A line parallel with the tase and five stations long
was drawn. At the points where this meets the mass
curve, verticsl linss were drawn to the base. The
graphic methed wss used, as this was the office praec-
tice at that time. The two verticsl lines were bisect-
ed by the horizontal lines until these lines continued
to meet the curve at which points verticsl lines were

sgain drawn to the bese. The points where these ver-
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tical lines meet the base line gife graphically the
station of the center of gravity of the cut and fill .
respectively as previously explained. The computation
for overhaul is placed on the mass diagram sheets.

The second problem from station £3-i to station
32-4 is somewhat different than the first. Wherever
a low point or dip occurs in the mas:c curve as at sta-
tion 26-4 it indicstes all quantities sbove this point
belance and hence the curve above this point must be
considered separately and a horizontal line is draswn
at this point. This has the effect of raising the bsase
line and means that the part above and below this line
are to.be considered separstely. oSometimes additional
base lines asre introduced to increzse the accuracy of
the work if the mass curve is very irraguiar.‘

The rewaining curves sre similar to those already
explained. It will be nocted, however, that the curve
from staticn 56 to station 66 lies below the base line.
This means that the fill preceeded the cut in the di-
rection of the ststions.

after all everhsul has been computed in the above
menner it is summarized on form R-15-A sheets. The
borrow computations are also included on the same sheet
in the space provided for them. Borrow is 1.2 F-C in =
which F is the fill snd C the cut for the balance in
gquestion.

The summary of e2rth quantities may now be mads.

G
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This is shown on form R-15 inecluded with this thesis.
Before setting any slope stakes, the grades sre
usnally tasken from the profile and written in the back

of the notebook, and & notation is made of what the
side slopes asre,and where they change if there is any
change in them. It is easy then to find the grade for
any particulsy station by refering to the recorded
gradie notes. The typical cross section used in this
state requires the use of three different grade rods.
There is the center grade rod, the shoulder grade rod,
the shoulder grade rod and the ditch grade rod. The
shoulder grade rod is .5 lower than the center grade

rod and the diteh grade rod is the center grade rod

plus two feet. Usually the center grade and grsde rods

only are recorded and the others are carried méntally.
The notes are kept ss are shown in the slope stzke
notes. 4 rod reading is first taken at the center of
the road and the cut or fill st this point recorded in
the note book and also caslled out to the rodman, who
is governed im his estimation by this center reading.
The regular typiczl cross section was used in the
first part of the rosd. At station -1400-4 the center
cut was 0.0 and on the right the cut was 1.3 at 21.5
feet out from the center. Since the 8lope stake is
set where the side slope intersects the surface of the
ground, the constent distance for cut sections would

be 12 feet, which is one half the width of roadway,
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plus the distance from the shoulder to the bottom-of the S
diteh which is four and bne half fest, plus the width of
the ditech bottom, which is three feet, making a total of !
19.5 feet. Then the cut of 1.3 times 1l.5 plus 19.5 =21.5 ig
feet. 7

Consider now the fill section on the right of sta- ”H
tion three. In this case the slope ztake would be set : -ve ";
where the toe slope of the fill strikes the original
ground, and the constant distance from the center will
be 12 feet, which is helf the width of the roadway. Only
one slope stcke is set in each side of any station and in
case the work is light, care must be tsken not to miss
any cut ssctions ;nd stake them as fill. Slope stakes
are marked dn their front face with their cut or fill us-
ing the letters C and F respectively follow:d by the num-
ber, then & dash and the distance out. Both slope.stskes
gre marked in the same manner except that the one on the
right has the center cut or fill msrked on the back.

Where convenient a rezding is tszken on the top of
hub for any particular stztion and the cut of £ill beloww.
or above the top os this hub, as the csse may be, rscorded
in the notes =znd marked on the édge of the guard stake.

Speed in setting slope stakes comes with practice
and after the party become szccustemed to setting them the

corract position for each stszke ean ususlly be obtained in the
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second or third trial and quite often the first time
if the ground is uniform. The following sketch may be
helpful.

HALF SECTION

The contract on ths project for sarthwork was a-
warded to Peterson, Shirley and Gunthsr, an Omaha cor-
poration of considerable size. They in turn sub-let
this project to J. W. Ewing, who was very poorly equip=
ped indeed to handle the job. He had only a few fresnos zad
fresno teams and this was or should have been a wagon
Job, owing to the amount of haul to be made.

Construction was begun near th: zero end of the
project with three fresnos and ten hesd ol stock. Nat-
urally progress was slow with such an outfit. In fact
the writer has been in charge of projects on which more
dirt was moved in one month than in an entire year on
this projecet. Nevertheless there are so meny problems
involved in this short project that it is rather inter-
esting to observae.

First observe the condition of the project beforé
construction w:s started st station 0+400-4 and looking

in the direction of the project. (see picture #1, p46)
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The sctual construction work was begun at station 14-4
and th: new work was opened up to station 26-4-

the first week of construction, which was the week

of iugust. 5,1922., This is shown on weekly construe-
tion report #4. Between stations 26-i and 32-4 the
proposed roadway was covered with trees and brush so
that considerable clearing and grubbing had to be done.
This same conditicn prevailed from station 50-A to sta-
tion 58-4. As will be noted in the specifications on
page 17, paragraph 77, all clearing and grubbing is to
be done by the County, and if the County fail to do
this, then the contractor shall do this by force ac-
count. In this case the county slected to have the
work done by foree account by the contractor. The ace
companying pieture will show the work of removing stumps.
( see picture #3,p 46)

While the work of clearing and grubbing was in
progress, the grading work was being done from stations
14-4 to 26-A, and after the clearing had all been done
the contrzctor started to eut the hill at station 32-4
and to meke the fills on each side of the hill. It was
not known what kind of soil this hill w s composed, of ==
the kind of soil offen varies a.great deal in the same
locality. The hill was found to be, however, almost a
pure yellow sand snd the fill slopes of two to one, had
been well chosen. Before the hill st station 32-A4 had
been cut to grade the work was stopped by inclément

weather.

e e
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Before the freeze up, the contrszector dropped back to
station zero snd completed his work up to station 26-i.

i8 8ll quantities sre paid for in exacavation it is
necessary to have cross-scetions of gll borrow pits before
any excavation. is made. However, the fill quantities must
be known also in order to check against the excavation and
to estsblisﬁ the balance points. 50 the road was now
cross-sectioned before any surfacing was placed.

FProm time:to time the contraetor would cheek his grade
by using a string line level, or the project engineer weould
check it for himself by using a hand level. The string line
level is a small spirit level thzat czn be hung from & string
stretched from the center of the road to &: reference hub of
known elewstion. If thezcenter of the rosd is higher than
the reference steke, the string is held on the center of
the road gnd the other end ra§§ed or lowered until the le-
vel bubble indic:stes that the string is level ,the distance

is then messured down from the string to th: top of the stake

and if this distence ehecks the fill /. written on the reference

stake, the grsde is correct., If the center of the rosd is
below the reference stzke, the string is held on the hub
and the process reversed for the center of the rosd, If
the hand level is used, a rod reading is first obierved on
the top of the reference stake of known elevation and then

a reeding is teken &t the center of the rosd =nd opposite

in rod readigs wil) give the differsncs

this reference stzke. The diffarenceAin elevation between
the top of the hub £2nd the center of the road, Since the

cut or fill is mazked on the re-
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farence hub, thts will, therefore, be known at once for
the road from the difference of rcd readings.

Suitable material for surfsecing was located about
three guarters of a mile from the beginning of the pro-
ject. In order to locate a clay pit, it is usually the
custom to inquire of the county board of the existance
of suitable materials and fhen to make further invest-
tigations by prospeceting with a spade. L good quality
of clay can ususlly be known by inspection and espec-
ially by the feel. Often the project engineer can lo-
cate clay better than any of the county commissioners.
A dry lagoon is ususlly an especially good place for
surfacing material. 4 sample of clay is sent to the
testing engineer at Lincoln and recommendations are
made by him for its use. The specifications contain
special provisions for sand-clay roads.

L.fter the clay pit was located, the county made
an agreement with the land owner for the purchase of
the material and the pit was staked out. 4 line of
reference stakes was then run snd all cross section
measurements were taken from this iine. 4 diagram of
pit number one and the staking is shown in the notes
on preliminary cross sections. Preliminary cross sec-
tions of borrow pits sre necessapry because surfacing
material is all psid for in excavation ass is =211 dirt
worke.

Surfacing was begun at station zero of the project
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end was carrisd up to sbout station 26-4 during the
winter, the haul being made so that the wagons always
passed over the material already placed. The material
was disced and harrowed while being placed.

The borrow pit was kept free from frost during
the winter by eovefing each night with straw and the
clay was remofed by plewing and scraping. The slips
were driven over a trap énd dumped into the wagon box.
This is a somewhat slow process, but with a small out-
fit it is the only way the material can be handled.

About one foot depth of surfacing material was
used and it was sllowed to extend well down the side
Slopes becanse of the high sand content in the sub base.

The same capacity culverts were used wherever pos-
sible as recommended on the old plan. However, when
culverts are staked in the field, the léngth often has
to be changed to fit the flow line as staked. The culs
vert conirsctor usually tries to install all culverts
ahad of the grading crew as this saves a great deal
of digging for the culvert crew. Ordinurily the wat-
erway of culverts is not changed by the project engin-
eer unlass after investigation the culvert is found to
be too small. In this case it is ealled ﬁo the atten-~
tion of the division engineer who either approves or
disapproves of the proposed change. The division en-

gineer's approval is necessary in making sny changes

of thdis kind.

. '
i
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Culverts are staked out in the field by first obserywving
the natural drainasge channel, when such csn be seen by 'W
oBservaticn. and then staking the culvert so as to lie |
in this channel. Ususlly it is better to have a culvert
a trifle high rather than a little low, especially in
sandy countries where these structures fill up rspidly e
with silt., It is not always possible to give the culvert
much fall, but 2 tenth in twenty-four feet is usually the
minimum, in order that water will not stand in the cul- ._:?
vert. The center line of the proposed road is located. !
This cesn usually be done from the offset stakes, if the
line has been run, otherwise the center line must be run.

The instrument is then set up at the center of the
road, where the culvert is to be placed and offset

stakes are placed at 90° to the center line if the cul-

vert is to go in straight or the stskes may be placed j
at the desired angle, one stske being placed on either
side of the road and on the center line of the dulvert.
These stakes aré placed out far enough to be out o0f the
way o0f construction and their distance -from the center
line is recorded in the notebook for culvert staking.
The determination of flow line is made in one of two
ways; either a cross section of the road is taken at

" this point, or where the channél is well defined, a2 rod

reading is taken at the present flow line on sach side

LS TN LA

of the road and this raised or lowered slighily to fit

the condition. 4 rod reading is taken then on the top




of the offset stakes, just set for the culvert center
line and these driven so as to either rsad grade or to
the half foot. The cut or fill below or above the top
of these stakes is then recorded in the notebcok and
written on a guard stake in front of the hub stake.

On the back of the gunard stake is placed the distance
that the end of the culvert is from the hub stake.

To get the proper length cof culvert the flow line is
platted on eross section paper and likewise the cross
section,if one is taken. Then the proposed finished
roadway is plotted on or put on with a ﬁemplate and
drewn in. The side slopes of the finished roadway will
cut the line representing the top of the culvert, and
the side slopes should be made to come part way up on
the headwalls and not go over them. This can be done
by observing where s standard hesdwall will fit the re-
quired condition =28 shown by the cross section disgram
at each end. The right length of culvert will then bs
shown on the diagram. It must be remembered that the
length of concerete pipe must be in multiples of four
eret. The minimum length of culverts is twenty-four
feet and they should never be less than twelve feet

on either side of the roadway, although one of both s -
sides may be longer than twelve feet to fit the side
slopes. In staking culverts, the levels must be refer-
red to a bench mark of known elevation in order to be

ablelto correctly plot the grude elevation at this point.
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At station 44-4i a 4'x5'x29' concrste box culvert
was built to act as a cattle pass as well as a waterway.
It was estimated that a 30inch pipe would carry the
water at this point, but the county agreed to pay the
increased cost of this box culvert over the necessary

length of 30inch pipe at this point.

it staticn 49-4 the natural channel was sueh that
the culvert had to be skewed to fit the natursl condi-
tion =nd the angle of skew snd staking is shown in the
notes.

At station 81l an 18"x40' concrete pipe diteh cross-
ing was installed. This culvert is parallel with the
center line of the rosd =znd is used under an intersect-
ing road. 41l culverts were staked in a similsr manner
to that described before.

The accompanying standard plans give the various
dimensions for structures used on this project and the
specifications govern the kind .of materials to be used
end give the particulars of construction.

48 the culverts were installed, field measurements
were taken of the necessary excavation and entered on
the proper ferms. 3Special attention is called to par-
agraph 75,second psregraph under "Class B" of the spec-
ificstions.

The culverts on this project were all completed in

dus time =nd shead of the grading.

4t frequent intervals the division engineer and the
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federal engineer meke inspections of the progress of the
work and m:=ke recommendstions relative to the quality

of the work or any desired changes. These inspections
are usually made with the project engineer and may be
made by both division and federal .engineers in company
with the project engineer or by either one ih company
with the project engineer. Both inspectors make sep-
arate reports to the Department cof Public Works, copies
of which are mailed to the project engineer in charge
‘of construction.

When work w:zs resumed on this project in the spring
the contractor did a 1little work between stations 46 znd
58, but this was just enough to fill cut one slope of
the road. JLinother sub, Charles QOakley,from sn sdjoin-
ing grbject moved over to station 96,and did some of
the rough grading from this stastion to the end of the
project. The progress of these two small outfits was
highly unsatisfactory and it became necessary for the
Department of Publie Works to cancel the contract.

The Sub st station 96 was removed from the work. The
county took over the contract snd allowed the first
sub-. to complete the grading to ststion 60-i and the
surfascing to station 48-i. The.county then sub-let
the remaining work to Sehlueter Brothers. This com-
pany was well equipped to do the worke. Their equip-
ment ineluded ninty-four mules, two elevating graders,

fourteen dump wegons, two blade grzders, and other‘
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smaller tools.
The work ©of the Schluetér outfit was highly satis-

factory and progressed a2t a rapid rate. The work was

of éuch character that the whole community was well
pleased.

L8 the work progressed it became necessary to ac-
quire more dirt from borrow pits. These pits were 2all

easrefully cross sectioned before any dirt was removed
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and the stations noted where the borrow was deposited,

BN _

as shown in the notebooks. Borrow pit number four was

LU

used not only as borrow from stations 41 to 52, but also
for surfacing the road past station 48-A. After the e
borrow had been used this pit h=d to be &gain cross
sectioned to determine just how much muterial was taken _3
ag borrow snd after the éurfacing meterial wa® teken' out
the pit was cross-Seceticned sgain,

Borrow pit number five was used for fill only and

'JQH:‘L‘ (P -y

wag the only availeble dirt nesr that point.

Borrow pit six was intended to be used for surfscing ex

material, but was never used,ss the ground at this point
was too wet to be handled.

Changing contractors-on a job requires & great deal
of work for the project engineer, as all sections of
road which have been stazrted must be cross sectioned
before another»cﬁntrector may conplete the_work and then
the semi-finals must be taken for sub gréde when the road

is to be surfaced and finally tha final cross sections
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are taken. Not only does this require considerable field
work, but it complicates ths office work as wéll by mak-
ing so many plotted cross sections at the same stautions.

Some difficulty wss experienced in acquiring the
gfound for borrow pit number four. it several times
members of the county bosrd and the project engineer
had attempled to induce the land owner to sell the dirt
2t this point and the county board finally became dis-
gusted and pas:ed a resolution authorizing the county
judge to appoint appraisers, but before any action wss
begun, the lsnd owner finslly consented to sell borrow
dirt at this point to the county.

Before any gravel or cement is used in any drain-
age structure it must be tested by the testing engineer
at Lincoln. 4 description of the meterial is entered
on form T=1 and submitted with the sample. i copy of
this form is sent to the division engineer, one to the
Department of Public Works snd one is reteined. After
the materials hove been tested the test results mre sent
to the project engineer. If sny material fails to psss
the test it must be rejected.

4% the end of each week the project engineer sends
two progress reports to the Lincoln office and one pro-~
gress report to the division engineer snd retains one
for himself. The Linedln office in turn sends one of °
these reports to the federsl engineer in charge of this

district. These reports are self explsnatory and are




37

submitted with this thesis.

it the end of each week 2lso a time record is sent
to the Lincoln office 2nd a copy to the division engineer.
Thié report gives in detail a record of each days' work
done by the project engineer and his assistants. Since
this report covered seversl projects it will not be sub-
mitted wi th this thesis. It was necessary in this re-
port to show just how many stations were completed of
each kind of-work. the number of hours spent on each
kind of work, the time of beginning and ending the work
the condition of weather, =nd whether the work wss of-
fice work or field work,

The payrolls were made up at the end of esch month
and sre made up in such & msnner =8 to show the total
amount per month and the rate per working day. Sepa=-
rate payrolls were mude up for each project worked on.
The payrolls were accompanied by expense vouchers, which
give the amounts expended for stakes, nails, red cloth
ete, and must hsve receipts for the v:ricﬁs items at-

teched. The monthly sutomobile mileége report take

the place of s recéipt for automobile eXpensz. 4L cer-
tain rete pemmile is psid for cars driven in the State
service. Each project engineer usually h:s his own ecar
or he may be furnished one by the State, but it is mueh
more prefersble to usé personsl cars.

The monthly estimate is likewise made out at the

end of the month. Under the heading, "Total estimated
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quantities todate", the accumulation of all worlkdone to
date is entered so thzt e=ch estimate carries all the
quantities previously estimsted plus the current month's
estimate. These quantities are slways te:ken as less than
the preliminary estimate showg,in order not to over pay
the contractor. The item numbers and unit prices are
taken from the contrzct itself. When two or more sub
contractors cre working on the job a subdivision is al-
ways made to the verious contractors as indicated on

the estim:tes. "hen drsinage structufe items appear

on the estim:te a form R-16 must sccompany the estinm-
ate« This form lists 2ll the structures aifecting the
astim:te and gives the amounts previously estimated, if
any estimate has been previously made on drainage struct-
ures.

Form P.W.K. 510 is sometimes used to accompany
monthly estimates and gives the special excavation
quantitiesi Ilost ususlly, however, it is used to ac-
company the finzl estim=te on culverts. On this pro-
ject the culverts were completed early and the finsl
estimate was made up and sent in soon after the com-
pletion of these structures. In this estimate the col-
urn hesded "Criginal Quantities,"shows the guantities
taken from the contract and their respective zmounts
are_entered on the ssme line. The overruns or under
runs are listed separstely =nd represent excesses or

deficiencies between the contruct quantities and those
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actually used.

The forms R-£1 are used to cover excesses of diffi-
ciences in the original contract and five copies are
sgnt first to the division sngineer,who if he approves,
sends them to the Lincoln oifice from where they sre
sent to the federal engineer in eharge of the district.
The approval of the federal enginesr is neecessary in
making any deviation from the original plans.

The originsl contract and pl=ns called for ditech
checks at various places on the hills. After parts of
the project had been subjzcted to moderately heavy rains
the side ditehss on the hills carried so little drainags
that the ditches did not wash basdly and consequently it
was decided to eliminate all ditéh checks on the projsct
and so a8 form R-21 was submitted for the elimation of
these diteh checks.

When diteh checks are stsked, they are ususlly so
placed that the apron of one will lie on 2 one percent
grade above the crest of the spillway of the other.
Thess checksrmust fit the natural ditech as nearly as
possible and hence a profile of both ditch and shoulder
line must be run; in order to establish the correct
spacing for these ditch checks.

The original contract provided for only one hundred
and fifty-two feet of guard rzil, but after construction,
lath were placed along the side of the road where guard

rail was neécesssry and these sections measured, it was
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then decided that 5464 linezl feet additional were needed
to properly casre for the project. Owing to the fact that
the St=te wss short of funds, it was found necessary to
disapprove the R-2l1 asking for additional guantity and
finally, by agreement with the contractor, the guard

rail contract w=s cencelled, The necessary guard rail
will be contracted st some future date. When guard rail
is stsked,,however, the railing on opposite sides of the
road must be built so as to be at leacst twenty-one feet
apart. Liny continuous section of gusrd rail must be in
multiples of eight feet, as the posts are eight feet 2~
part. Guard rsil on opposite sides of the rozd must be
parallel and should be in straight lines or curves wher;
necessary. It should never be staked with asngles in it.
Guard rail should line up with the road in general and
where it is in a depression between two hills, it should
be in line with the tops of the hills. Where guard rail
is on opposite sides of the rosd the opposite sides hard-
ly ever begin or end at the same point. When driving
down the right hand side of the road the dangerous side
would be on the right hand side and hence, the guard

rail would ususlly begin soconer. Likewise when procezd-
ing past & sccticn of gusrd rail, the right hand side
would usually end first,as the momentum of the ear wounld
be sufficient to carry it past the danger point st the
end of the guard rail section. Mlany feet of guerd rail

can be saved in this way by eccnomicsl location.
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" FPinal cross sections sre usually taken in a2 similar
manner to the preliminary cross sections except, however
that the center line is hardly ever re-run, urnlsss the
reference staskes have become destroyed or cannot be rasasd-
ily found. In case the refesrence stzkes cen be found,
the center of the ro=d c:n be located closely enough
from these. Final cross sections sre run, not only for
the rosd but also for sll borrow pits.

The notes are then reduced and plotted on the cross

gsection sheets at their proper ststions. In connecting
up the points on final or semi-final cross sections,bro- K
ken lines are used to distinguish them from the prelim-
insery, which is a so0lid blscek ink line. The semi-finals
are always inked in with Fe2d :water color. Another rea- 1
son for using broken lines on cross sections is because .
when blue prints are made 2ll lines show up white aﬁd '
unless different combinations of broken lines are usad,
there would be no way to distinguish between them. The &
station numbers and preliminary center line elevstions '

are all in black ink, but the finsl center line cleva-

tions are done in red wuter color and likewise for the

aTra&sSe.
r The final center line profile is shown on the pro-
file sheets in s solid red line snd the points are al-

ways connected up in such a manner asto show s smooth 4
curve, The preliminsry center line profile is done in |

a solid black line and 2ll points are connsctad by
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straight lines. The preliminary elevations are written
in black ink to the left-of the verticz1l line represent-
ing the station and the final elevations cre shéwn in
rad water color numbers and are written to the right of
the verticsl line representing the ststion. On the pro-
file is also shown the elevations of flow lines of drsin-
age structures in red snd the bench marks snd balances.
The outline of the balances is stamped on the sheats

end filled in with red numbers, and the bslance pecints
are indicated by arrows. 4 few of the bench marks are
also shown on the final profile sheets and thers should
be at 1aést one to every half mile. -

On the plan, which is Shown abpve the profile,every-
thing is done in black ink with the exception of drain-
age structures, which are done in red water color, for
plans.

Owing to:the fact that several different sub-con-
tractors worked on the s:me sections of roadw:ay, the
computations are somewhat more complex, than if one sub
had completed any work that he hnd started. The semi-
final quantities shown on the surthwork computations
rapresent the work done on the project exclusive of
surfacing. In csses where two differsnt sub contractors
worked on the same section, two different sets of com-
putations must be shown, in order to show the work done
by each sub contractor. This is essentisl in order for

each cintradtor to ve paid according to the work, which

g :
SN e . : ) e

X




he has done. Note that the semi-finsl quantities include
all quantities on the projsct except surfacing which is
computed separstely. The borrow indicsted for: the var-
ious balanceces on the semi~-finsl éarthwcrk cﬁmputation
sheets for borrow pits and the stations where this borrow
is used,. is indicated on these sheets.

The balance points on the semi-finsl earthwork ccm-
putation: sheets are found by trizl and the adding machine
is a very essential instrument in this work. It is known
from field inspecticn about where balance points oeccur,
and although stukes are set in the field to show where
the balance points should be, they are seldom stfictiy
adhered to, and therefores some Balance points may fall
short of, or be longer than they were originslly intended
to be.

These gquantities are then summasrized on the forus
P.W.K.~13 and R-14, which sre the summary of earthwork
by balances and the summary of esarthwork by columns re-
spectively. In this case where different contractors,
worked on the same sections, sepatate summaries by bal-
ances had to be made for each contrsctor, in order thati
the overhaul for each might be corrsctly computed. 4ll
irregulsr earthwork sheets contsin notes explaining their
irregulsrity. For the purpose of entering the quantities
on the final prdfile'the balances hed to be combined 2nd
shown as one set of balances.l This is done meiely to o

show total quentities on the final without showing dou-




ble balances. This is an unusual condition and @oes
not show the true balsnce points. This however, is
taken csare ¢of on the computation shests.

The overhsul for ordinery esrth was now computated
in the same manner &8s explained for the preliminary
estimate, e=ch bslance being considered separately for
gach contractor's work. The mass disgram was plotted
as before, but in this csse the areas were run oy plan-
imeter and the overhaul computed from the ayea instesd
of using the grephicel method. The plenimeter is set
s0 s to record the number of sguare inches under the
curve and the vertical line at the end of the five-
hundred foot horizontal line. This is done at ezch end
0 the five-hundrzd foot line. The two results are then
added snd multiplied by ths verticzl scale in cubic feet
per inch and the result divided bty 27. This gives the
number of cubiec yard stztions overhauled.

OCne case is especislly worthy of note, 0On sheet
four of the Overhaul computations for final quantities,
note that for the balance between stations 82450 and
69432, a part ol the dirt was obtained from borrow pit
number five. In crder to apyly the mass disgram to the
haul from this pit,it is necessary to know the distance
from the station on the project where the dirt wss hauled
ontoc the project and then to reduce the st:zticns where
cross szctions were taken of the borrow pit, to stations

along the project. The diagram on the overhaul computa=-

I : [
ot % e o S e
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tation sheet will illustrate this. 4ifter this is done,
the computation may be made and the mass diagram plet-
ted. It will be spparent from the disgram that the
horizontal line st the tcp represents dead haul. Two
vertieal lines are drawn at the points where the curve:
begins to drop. 4n sdditional basse line is introduced
gt the low point on the ecurve because the quantities

up to this point balance. The areas are then run as
shown on the diagr:sm. The sum of the two &reas, in
each case, times the verticsl scale times the number

of stations bgtween the two vertical lines minus five,
all divided by 27 gives the number oI cubic yard sta=-
tions overhsuled. The other casss are similar to the
ones just described. The overhaul quantities and the
borrow is then summarized on form P.W.K.-156-4 and the
garth quantities are summarized on the form R-15.

The surfacing quantities asre computed in excava-
tion from the pits and the amounts are summarized on
form R-15. Overhaunl for surfscing is computed in an
entirely differxent wey as provided for in the spedi-
fications. This is done by the moment méthod, which
amounts to simply finding the center of gravity of the
material in e;cavation and the material as applied on
the-road. The distances between these two points minus
five-hundred feet will give the overhaul distance. The
method is very simple. ill stations sffected =re entered
as shown on form R-9. The center of gravity between aay

two sections is assSumed to lie half way between the two
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Notice to Contractors

Sealed bids will be received at the office of the. ... . i it R
ot S e s D5 T L Nebrakaj-onni s ais o e LYy 192 . antil et e
RO, e s e e e b oo L T e T e S
snd eidental worlk: on the.. ... o L alr i e RO L el e e L L K
Projéct No: e emi s To TS s Federal Aid Road.

Bids will be opened at the above office promptly after the time for receiving bids has closed.

The proposed work consists of econstructing..........ooiiiiiiiiiiciaencaa 2 miles
1y I L e e M S road
Tha approximate quantities Bresr . oiuite s alau b A R I oot Lo A s o R A

Certified check for five per cent (5% ) of the amount of the bid will be required.
Plans and specifications for the work may be seen and information secured at the office of the

County Clerk at ................... it L , Nebraska, or at the office of the State Department of

Public Works at Linecoln, Nebraska.

The State and County reserve the right to waive all technicalities and rejeet any and all bids.

County Clerk .......... = .. County.

County Clerk .. County.

George E. Johnson, State Engineer.



Section No. 1

Specifications

In these specifications the following definitions obtain:

Secretary of Agriculture: The Secretary of the Department of Agrienl-
ture of the United States, or his authorized agents.

Department of Public Works: The Department of Public Works of the
State of 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: The Clerk of the County where the work is to be per-
formed.

Contractor: The party of the second part in accompanying contraet or
contracts.

Engineer or Secretary of Department of Public Works: The State
Engineer,

Chief of Bureau of Roads: The authorized representative of the Engin-
cer in charge of all work in the State.

Division Engineer: An authorized representative of the Engineer in
responsible charge of all work and of all project engineers in the Division
to which he is assigned.

Project Engineer: An authorized representative of the Engineer, whose
duties shall be to see that the work is carried out in accordance with the
contract and specifications and perform such duties as are herein deseribed
as duties of the Project Engineer,

Inspector: | An authorized representative of the Engineer assigned to
make detailed inspeetion of any or all portions of the work or material there-
for.

Board: The State Engineer and the County Board or Boards where the
work is to be done,

Plans: The plans, profile and cross sections prepared by the Department
of Public Works, to cover the work herein specified, together with all stand-
ard design sheets referred to thereon.

Specifications: The standard specifications prepared by the Department
of Public Works and approved by the Seeretary of Agriculture together with
any attached amendments, corrections or special provisions.

INSTRUCTIONS TO BIDDERS.

The estimate of quantities given in the proposal is approximate only,
but will be used as a basis for comparing the bids submitted. During con-
stiuction the various items of work may be necessarily increased or deereaced
without impairing this contraect.

After the grading is completed and before final payment is made there-
for, the Projeet Engineer will cross section the road and make careful meas-
urement to determine the units of various items of work performed, as the
basis for final settlement. The Contractor, in all cases, will be paid for the
actual amount of work performed as shown by the final measurements.

5
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2
Estimate of Quantities



The plans show the location of the highways to be improved. Bidders
are required to examine the plans, specifications, and special provisions care-
£ally and make sure that the requirements are fully understood.

3
Examination of Roads

They must satisfy themselves by personal examination of the road as to
1he nature of the material to be excavated, the location and accessibility of
material and other local conditions affecting the contract,

e The bidders’ attention is called to the fact that this work will be pro-
& secuted under the Federal Aid Road Aect, approved July 11, 1916, entitled
“‘An Act to provide that the United States shall aid the States in the con-
struetion 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 should
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. These forms may be secured from the De-
partment of Public Works or from the County Clerk.

5
Use of Proposal Form

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
unit prieces shall be stated in words and figures, and the total amount for
each 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
unit price will be taken as correct. A price shall be submitted on each and
every item of work included in the group or division on whiech the bidder
wishes to bid.

L
Filling In Proposals

s,..m:". — Anyone signing a proposal as agent, may be required to submit satis-
Proposals factory evidence of his authority to do so.

8 Any changes made in the proposal form prepared by the Department
Mw“g::hgnﬁwnm of Public Works for this project, or any addition thereto may causg.the re-
jeetion 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

awarded him by the Department of Public Works.

~R L T A certified check for five per cent (5%) of the total amount of bid, made
payable to the Department of Public Works shall be filed with each bid.

Proposal must be placed in an envelope and the envelope sealed and so
marked as to indicate its contents. This envelope shall be placed in another
envelope and addressed to the office specified in the ‘“‘Notice to Contract-
v7y By

10
Dellvery of Proposal

Wil o Proposal B_efore filing their_ propos_al, bidders. must satisfy themselves that the
same is eorrect, as no bidder will be permitted to withdraw his proposal after
same has once been filed.

12 Bids will be publicly opened and read at the time and place stipulared
b ronn Bt oy in the ‘‘Notice to Contractors.”” Bidders are invited to be present. ’

s . No bidder shall submit more than one proposal. Contractors may be re-
dders quired to show satisfactory evidence of their experience and financial ability
to satisfactorily perform this work,

6



AWARD AND EXECUTION OF CONTRACT.

The contraect will be awarded at the office of the Board to the lowest
responsible bidder, as determined after the bids have been opened and the
responsibilities of the various bidders have been investigated to the satis-
faction of the Board. It is contemplated that the award will be made on
the day on which the bids are received, 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 recorded.

All contracts awarded under these specifications are subject to the ap-
proval of the Department of Public Works, before becoming effective as
contracts.

Certified checks will be returned to the unsuccessful bidders, promptly
after the award has been made, and in no case will a certified check be he¢ld
longer than ten (10) days without the bidder’s written consent. If a bidder
is not represented at the letting, his certified check will be returned by re-
gistered mail to the address given in the proposal.

The sucessful bidder will be required to furnish a bond of the form here-
to attached, in an amount equal to one hundred per cent (1009 ) of his
contraet, issued by responsible surety, approved by the Department of Publie
Works, and shall be conditioned upon the faithful performance of the work
in strict compliance with the plans, specifications, contract, the payment of
all just bills incurred in connection with this contract, and the maintenance
of the road as specified in paragraph No. 39,

The contract shall be executed at the office of the Board where bids are
opened, within ten (10) days after the award has been made.

Should the successful bidder, after receiving the award, fail to execute
a contract, and file a bond within ten (10) days after the acceptance of his
bid, his certified check will be forfeited to the State and County, or Counties
interested, as liquidated damages,

The contractor will not be permitted to sublet, sell or assign any portion
of his contraet, or the work provided for therein without the written consent
of the Seeretary of the Department of Public Works.

The contractor shall indemnify and save harmless the County, State and
Federal Government against all claims for any infringement of patent or
royalty for any tools, machinery, appliance, devices, or for material used in
the construction and completion of the work. The County or State may de-
duet out of the moneys which may be due or become due, said contractor
under this agreement, a sum of money sufficient to cover all claims for dam-
ages or royalties as above mentioned, and retain the same until said eclaims
are paid and satisfactorily adjusted.

No patent or proprietary material, specifications, process, or type of con-
struction will be used hereunder unless purchased or obtained on open actual
competitive bidding at the same or at a less cost than unpatented articles
and methods equally suitable for the same purpose.

GENERAL PROVISIONS,

The intent of these specifications is to provide for the construction and
completion in detail of the road work referred to in the ‘‘Notice to Comn-
tractors’’ and the Special Provisions, and it is understood that the contractor

7
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26
Alteration of Plans

27
Additional Work

28
Extra Work

for all or any part will furnish all labor, material, tools, transportation, and
necessary 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 acecordance 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
or specifications by the contractor will be permitted without the Division
Engineer’s written approval.

In the event of any discrepaney 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 ‘‘Special Provision’’ attached hereto, with-
out impairing this contract. ¥

The plans represent the foreseen conditions. The various quantities re-
quired therein may necessarily be increased or disminished during construe-
tion without impairing this contract.

Should any changes made in the plans or specifications after contract
has been awarded or in any particular part of the work partially complated,
result in extra cost to the contractor, a fair and equitable amount in settle-
ment therefor shall be agreed upon before the change is 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 various
items ot work for which bids are received, shall be paid for at the unit price
stipulated in the proposal.

All extra work done on a ‘“‘forece account’ basis will be paid for in the
following manner:

(a) For all labor, teams, timekeeper, and foreman employed on the
specific operation, the contractor shall receive the current local rate of wage,
to be agreed upon in writing before starting such work, for each and every
hour that said labor, teams and foremen are actually engaged in such work in-
cluding liability and Workmen’s Compensation Insurance thereon, to which
shall be added an amount equal to fifteen per cent (15%) of the sum theresf,

The wages of any foreman or timekeeper who is employed partly on
foree account work and partly on other work shall be prorated between the
iwo classes of work according to the number of men employed on each zlass
of work as shown by the pay rolls,

(b) For all materials used, the eontractor shall receive the actual cost
of such materials delivered to the work, including freight and hauling charges,
as shown by original receipted bills, to which eost shall be added a sum equal
to fifteen per cent (159%) thereof.

(¢) For any machine power and equipment, including fuel and lubri-
cants but not including small hand tools, which it may be deemed necessary

8
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or desirable to use, the Division Engineer shall allow the contractor a reason-
able 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 such work and to
which sum no percentage shall be added.

The compensation as herein provided shall be received by the contractor
as payment in full for extra work done on a force account basis, and shall
include superintendence, use of tools, and equipment for which no rental‘ i8
allowed, and profit. The contractor’s representative and the Projeet Engin-
eer shall compare records of pay rolls for labor furnished on a force account
hasis al the end of each day. All claims for extra work done on a
foree account basis shall be submitted to the Engineer by the contractor upon
certified guadruplicate statements to which shall be attached original re-
ceipted bills covering the cost and the freight and haulage charges on ali
materials used in such work, and said statements shall be filed not later than
the twentieth (20th) day of the month following that in which the work was
actually performed, and shall include all labor charges, etc., and material
charges in so far as they can be verified.

No payment will be made for any work or material not required under
the plans and specifications, unless authorized in writing by the Division
Hngineer.

The contract time shall be divided into four equal periods. The progress
of the work shall be such that at the end of the first period, at least one-
e.ghth of the work shall be completed, at the end of the second period, at
least three-eighths of the work shall be completed, at the end of the third
period, at least three-fourths of the work shall be completed, and at the end
of the fourth period, all work shall be completed. The Project Engineer
will at frequent intervals, make progress reports to the Department of Publie
‘Works.

The contractor shall conduct his work in suech a manner as to create a
minimum amount of ineconvenience to traffic. If at any time in the judg-
inent of the Division Engineer, the contractor has obstructed or closed, or is
carrying on operations on a greater portion of the road than is necessary for
the proper prosecution of his work, the Division Engineer may require the con-
{ractor to finish the section on which work is in progress before work is
started on any additional section.

The methods, equipment and appliances used shall produce a satisfaet-
ory quality of work and shall be adequate to maintain the schedule of
progress specified. Any person employed on the work, who shall be detected
doing improper or defective work, or shall refuse to, or neglect to obey the
directions of the Project Engineer, or who shall commit any trespass upon
any publie or private property in the vicinity of the work, shall at onece be
removed from the work when so ordered by the Division Engineer, and shall
not be re-employed on any of the work by said contractor unless written
permission is given by the Engineer,

The contractor shall at all times have a eompetent, authorized represent-
ative on the work to receive and obey orders of the Project Engineer. He
shall keep an official copy of the plans and specifications of the work available
at all times,

The contractor shall earry on the work so as not to conflict with any
State, County or Municipal law.

9
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The 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 loeal health officer, in the prosecution of
this work.

35
Sanitary Provision

L SRS During the progress of the work, the contractor shall make suitable
and Safety 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 highways 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 road
under construetion and shall cause suitable signs to be erected marking such
detour. Signs shall be placed at each end of construction to read thus:
““This road under construction. Travel at your own risk.”” Detour signs
shall be plainly marked both on leaving the highway and returning to hizh-
way from both directions. 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 necessary precautions for the pre-
vention of aceidents. Materials brought upon the work shall be so placed
as to cause the least obstruction possible. When the road is closed at the
request of the Projeect Engineer, it shall be the duty of the contractor to
provide and maintain such barriers necessary to prevent publie traffic over
the closed portion.

R The contractor shall, at his own expense, replace or renew all fenaes,
Damsged Property sidewalks, or other damage which may have been sustained by adjacent pro-
v perty due to the acts of negligence of his 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
Division Engineer.

2 3 The contractor shall assume all responsibility in the event of accidents,

esponsibility for . Nk T LM .

Accidents either personal injuries or property damage, sustained by persons or fro-
perty due to the carrying on of his 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 been approved by the Division Engineer.

Approval by the Division Engineer shall be construed to mean a written
statement from him to the effect that the eontractor may cease to maintain
barriers and red lights as required above; that the road may be opened to
traffic, and that the contractor is relieved 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 eompleted work, same to be turned over for State and County maintenance.

Approval by the Division Engineer shall not in any way be construed
as a final acceptance of the road.

39 The contractor shall be held responsible for the care of partially com-
e pleted and finished work on any portion of the road until approval of that
portion of the road by the Division Engineer. He shall repair at his own
expense any damages due to slides or washouts or from any other causes,
and shall do such repairing and re-shaping as is necessary to maintain the
finished road in proper econdition until such approval. He shall take all risks
from floods and casnalties of every deseription and make no charge for delay
due to such causes.

10




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
<raffic prior to final approval and acceptance of the road, provided such
damages are due to actions of the elements or to the ordinary action of
traffie. The contractor is responsible for any damages which may have been
vecasioned by defective work or because of non-compliance with the plans,
specifications and contract.

Prior to final acceptance, any repairs to the roadway constructed here-
under made necessary by the construction or repairs of drains or sewers,
the laying or repairing of pipes or conduits for telegraph or electrie wires,
or from any other disturbance of the said roadway by parties acting under
permission issued by the county, the contractor shall, on notification from
ihe Engineer, immediately make all necessary repairs in full conformity with
the specifications for the particular type of roadway to be repaired. Such
repairs shall be paid for by the County as extra work.

Samples of material shall be submitted to the Department of Public
Works at Lincoln, Nebraska, for test at least tem (10) days prior to the
time it is to be used.

The materials used on this work shall be at least equal in quality to the
requirements of these specifications or to the approved samples of matarial
submitted hereunder. ,

The contractor shall be held responsible for the care and storing of all
materials delivered on the work or purchased for use hereunder. Should any
material which has been delivered on the work become damaged before
actual incorporation into the work, such material may be rejected by the
Engineer, even though such material may have been previously accepted.

Unless specifically stated to the contrary in the special provisions, all
malerials, such as stones, gravel, sand and timber found on the work 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
County,

Any such material found on the right-of-way shall be disposed of as
stipulated in the special provisions, or as directed by the Project Enginear if
there is no special provision relating thereto.

The Project Engineer shall set all necessary center line, slope and grade
stezkes promptly upon notification by the contractor that stakes are needed.
Such stakes must be carefully preserved by the contractor and if destroyed,
replaced at contractor’s expense,

The Department of Public Works shall not be responsible for delays due
to lack of grade or line stakes unless the contractor shall have given the
Project Engineer twenty-four hours notice that such stakes would be needad,
&nd unless his work is being conducted in a satisfactory manner,

The cross section of the finished roadway shall be as shown on the typical
cross section sheet, except when otherwise specifically directed by the Engin-
eer. The Division Engineer shall make such change in eross section only
\\I']here the drainage conditions or some other special feature required such
change,
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Time Allowance for Com-
pletion of Work

The Department of Public Works may appoint inspectors to inspeet 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, enlargze
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 plans 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 sus-
pend any work that is being improperly done, subject to the final decisim
by the Engineer.

Should the meaning of the requirements of these specifications be in
doubt, the contractor shall refer the question to the Secretary of the De-
partment of Public Works whose decision shall be final and binding on hoth
parties.

The work as outlined is to be carried on in strict conformance with the
plans, specifications and drawings relating thereto, and such instruction
thereunder as may be given from time to time by the Engineers. All ma-
terials and each part of the work shall be subject at all times to inspeection
by the Engineers. The contractor shall be held strietly to the true intent of
these specifications in regard to materials, workmanship and the diligent exe-
cution of this contraet.

Any materials rejected by the Project Engineer shall be promptly re-
moved from the work and shall not be incorporated therein. Any defective
work shall, upon the direction of the Division Engineer, be removed and re-
placed at the econtractor’s expense. ;

Should the contractor fail or refuse to remove defective materials or
work, when so ordered by the Project Engineer, the Division Engineer shall
have authority to suspend further operationg and to withhold the estimates
until such defective material or work has been removed and replaced as
directed.

Before final acceptance of the work, the eontractor shall remove from the
right-of-way all unused material and rubbish and shall leave the right-of-
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 such time as in his judgment a satisfactory
quality of work can be produced, also work may be suspended by the En-
vineer as specified in Paragraph No, 53 hereof.

No time allowance will be made for suspension of work on account of
failure of contractor to remove defective materials or work as directed by the
Fngineer,

An extemsion of time in which to complete his work may be given
the contraector for suspension of work due to stormy or inclement weather or
for other causes, beyond his control, if his claims for an extension of time
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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 that the Department of Public Works holds it advisable, a liquidated
damage stipulation may be added to the special provisions. When such a
clause is inserted in the special provisions the Department of Public Works
Jdoes nol waive its right to colleet all such additional damages as it may
sustain by a failure on the part of the contractor to carry out the terms of
the contract.

If the rate of progress is such that it appears that the schedule specified
‘n Paragraph No. 30 is not being maintained, the Department of Public
Works shall order the econtractor to take such steps as are considered neces-
sary to maintain the rate of progress specified.

If the contractor should fail to comply with such order within the period
in whieh the order is given, the Department of Public Works shall have the
right to annul this contract and to take over the work and complete it at
their option, either by day labor or by the re-letting of all or any part of the
work. Neither the taking over of the work by the Department of Publie
Works, nor by the annulment of this contraect, will the Department of Public
‘Works forfeit the right to recover damages from the contractor for failure
to complete his eontract.

Should the cost of completing the work by day labor or by re-letting the
same, be in excess of the original contract price, the contractor and his bonds-
men shall be held responsible for such excess cost. Should the cost of ecom-
pleting the work by day labor, or by re-letting the same, be less than the
original contract price, the amount so saved shall be given to the contractor.

The contractor agrees to receive and accept the prices submitted in his
tender as full compensation for furnishing all materials and for doing all the
work contemplated and embraced in this contraect; for all loss or damage,
arising out of the nature of the work aforesaid; or from the action of the
¢lements, or from any unforseen difficulties or obstructions which may arise
or be encountered in the prosecution of the work until its acceptance by the
Department of Public Works and for all risks of every deseription connested
with the work. Also for all expenses incurred by or in consequence of the
snspension or the discontinuance of the work, and for well and faithfully
completing his contract in the manner and aceording to the plans and zpeci-
fications and the requirements of the Engineer under them,

Should the cost of the work hereunder be not in excess of the Federal
State Aid Road Funds allotted to the County in which the work is located,
payment will be made by the State of Nebraska from the State and Federal
Aid Road Fund, excepting such costs the county or counties interested have
agreed with the state to pay. In such case, the State will not be liable for
any money in exeess of the amount that the State has agreed to use on this
project, the balance to be paid by the County as per agreement between the
County Board and the Department of Public Works. Should the cost of
the work be in excess of the Federal State Aid Road Funds allotted to this
County, payment for the excess amount will be made by the county.

All bills shall be filed in itemized form and certified to by the Projeect
I'ngineer before being allowed by the Department of Public Works and before
warrants in payment therefor are drawn. If satisfactory progress is being
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made, the contractor will receive monthly estimates based on the amount of !
work completed and material furnished 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 (109%) of each estimate shall be deducted and held until
the 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 aecordance with the Engineers final estimate. It is ex-
pressly stipulated that the Department of Public Works shall make final
acceptance and payment promptly after the contract has been completed and
the road approved. PROVIDED, HOWEVER, THAT NO WARRANTS WILL
BE DRAWN FOR MONTHLY OR FINAL ESTIMATE IN EXCESS OF
THE CASH ON HAND IN THE STATE AND FEDERAL AID ROAD FUND.

The monthly payments shall be approximate only, and all partial esti-
mates and payments shall be subject to correction in the final estimate and
payment. Before final settlement is made on this contraet, the Department
of Public Works may require the contractor to furnish a list of all persons
furnishing labor and material, with evidence that such persons have been paid
in full, shall be fully satisfied by thorough examination, of the faithful per-
formance of each part of the work, and may reject any portion found tc be
meonsisient with the terms of this agreement. Should a reasonable do:ubt
arise during construction work as to the integrity of any part of the eom-
pleted work, the estimate for that portion shall not be allowed until the
cause for such doubt has been removed.

62
Final Fayment

63 Inspeection by the Engineer, or by any of his duly authorized agents; any

No Walver of Legal v
Rights order by the Engineer for the payment of money; any order, measurement or
certificate by the Engineer or said agents; any extension of time; and any
provision of this contract or any power therein preserved to the Department
of Public Works or to any right to damages therein provided, and any waiver
of any breach of the contract shall not be held to be a waiver of any other or

subsequent breach.

P e All right-of-way for the road, borrow pits and necessary detours shall
3 pe provided by the County without eost to the contractor.
PR A The contractor guarantees the payment of all just claims for material,
Contraetor supplies, tools, labor and all other just claims against him, or any sub-con-
tractor in connection with this contract, and his bond will not be releared
by final aceceptance and payment by the Department of Public Works unless
all sueh elaims are paid or released.

Any minor work not specifically mentioned in the specifications or shown
on the plans, but obviously necessary for the proper completion of the work,
shall be considered as being a part of and included in the contract, and shall
be executed in a proper manner and the contractor shall not be entitled to |
any extra or additional compensation for the same, |

< 88
Incldental Work

i 67 In any case, where the contractor deems that extra compensation is |
sputed Claims for . . o - !
Extra Compensation due him for work or material not clearly eovered in this contract nor ordered |

in writing by the Engineer as an extra, as defined above, the contractor shall
notify the Engineer of his intention to make elaim for such extra compensa-
tion before he begins the work upon which he bases the claim. If such noti-
fieation is not given, or the Engineer is not afforded proper facilities by the
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contractor for keeping striet account of actual cost as defined for extra work,
the contractor hereby agrees to waive the claim for such extra eompensation.
Such notice by the contractor and the fact that the Engineer has kept acconnt
of cost as aforesaid, shall not in any way be construed as proving the validity
of the claim. The elaim must be passed upon by the Department of Publie
Works,

In case the claim, after consideration by the Department of Publie
Works is found to be just, it shall be allowed and paid as an extra, as pro-
vided herein.

The contractor under these specifications, shall carry liablity insurance to
indemnify the public for injuries sustained by reason of the carrying on of
his work, and to meet the requirements of the Nebraska Workmen’s Com-
pensation Law. ;

The work shall be done under the direct supervision and to the complete
satisfaction of the State Department of Public Works, subject to inspection
at all times and approval of the Secretary of Agriculture of the United States,
or his agents, and in accordance with the laws of the State of Nebraska, cnd
the rules and regulations of the said Secretary of Agriculture made pur-
suant to that certain act of Congress approved July 11, 1916, (39 TU. S.
Statutes, at Large, 355), together with subsequent amendments entitled ‘‘An
Aet to provide that the United States shall aid the States in the construction
of rural post roads and for other purposes.”

This contract shall include the: Notice to contractors, the instruction
to bidders, these specifications, the special provisions, the proposal, the speci-
fic contract, the contractor’s bond, and the general and detailed plans.

CONSTRUCTION DETAILS,
For Earth Roads,

Under this head will be included all execavation and embankments re-
quired for the formation of the earth roadway, cutting all ditches alons or
contiguous to the road, forming the approaches to all side roads and farm
entrances, changing of streams, channels, and all other excavations and ~m-
bankments eonnected with or incident to the construction of the road. Ex.
cavation will be estimated under the following heads, viz:

Solid Roek Excavation,
Lioose Rock Excavation.
Ordinary Earth Execavation.
Special Execavation,
Channel Excavation,

‘When, during excavation, material is encountered of such a character
as to appear to the contractor that it shall be classified as solid rock excava-
tion, loose rock exeavation, or class C special excavation, the contractor shall
cease work on such excavation and call the Project Engineers attention to this
material in writing, who shall at once notify the Division Engineer. Upon
rcceipt of such notice the Division Engineer shall immediately arrange a meet-
ing _of a representative of the-U. S. Bureau of Public Roads, the Project
Engineer, the contractor, and himself, at which time they shall view and in-
spect the material to be excavated and determine the proper classification of

said material. The contractor may resume work on such excavation as soon
as classification has been determined,
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Solid rock excavation will include all rock in masses which cannof be
removed without blasting, also all detached rock or boulders measuring not
less than ome cubic yard each. Brule clay and shale and all such material
that can not be handled with grading machinery and which necessitates the
use of explosives will be classified and paid for as solid rock at the unit price
Lid 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 less than one cubiec foot nor more than one eubie yard
cach and shall be classified and paid for as loose rock at the unit price bid for
loose rock excavation. f

Ordinary earth excavation will include all loose stones, boulders, and
other material of every description as found, which are not included in the
above specifications as solid and loose rock, special excavation, or channel
exeavation,

Special excavation will be divided into three classes, Class A, Class B,
and Class C.

Class A—=Special excavation shall include actual necessary excavation,
below the ground line as existing at the time the contract was awarded, for
whe purpose of removing or placing of pipe culverts, box culverts and bridges
and for such other exeavation as shall in the judgment of the Project Engin-
cer necessitate hand excavation. The price bid for Class A special excavation
will include placing this amount of material as back fill or otherwise disposing
of it as directed by the Project Engineer.

Class B—Special excavation shall include all actual necessary excavation
for inlet and outlet ditches for drainage structures, all necessary excavation
of newly placed embankment for purpose of placing culverts and bridges, all
necessary excavation for driveways as ordered by the Project Engineer, all
necessary excavation or borrow of earth for backfilling of new culverts and
bridges or filling of old structures removed, and for such other excavation of
a similar nature as may be ordered by the Project Engineer where such
exeavation necessitates the use of other equipment than is usually used on
ordinary execavation.

Necessary excavation for drainage structures shall be construed to mean
all excavation enclosed within vertical planes parallel to and not exceeding
18 inches from the finished surface of the structure. Necessary excavation
for all other purposes shall be construed to mean the exeavation which in the
judgment of the Project Engineer will be adequate for the purpose desired.

Class C—Special excavation. If in the normal progress of the work, ma-
terial of a nature is encountered which is in natural eondition and not in a
condition resulting from temperature or weather conditions, and which does
not properly come, under the classification for Solid Roek Excavation and
ILoose Rock Excavation, and is more difficult and expensive to handle than is
contemplated for material under Ordinary Earth Excavation, the Engineer
raay, as outlined in paragraph 71, upon demrand of the contractor, give such
wmaterial a Class C Special Excavation, under which classification double
the price bid for Ordinary Earth Excavation shall apply. The Engineer shall
be guided in giving this classification by the output of the erew employed,
under normal and favorable weather conditions; and such a classification shall
not be given unless the output of the same erew is decreased by fifty per cent
(50%) over the average output maintained in material which on the same
work is classified properly under Ordinary Earth Excavation, and unless
the contractor uses the ordinary tools, equipment and methods necessary to
give the most efficient results,
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The classification of any excavation under Class C Special Exeavation
shall be determined as outlined in paragraph 71, and if such classification is
allowed, the material so elassified will be confined to the exaet yardage moved,
and will not be taken as a percentage of any single excavation or the average
of a number of excavations.

Channel exeavation shall include the actual excavation made for the pur-
pose of changing of stream channels where such are shown on plans or ordered
by the Division Engineer on proper authority. Stream channels shall be con-
strued to mean all ditches or channels of sufficient size to enable the nse
of elevating graders, fresnoes, drag lines and such equipmmnet as is usually
used on ordinary exeavation.

The prices bid for Classes A and B of Special Excavation and for Channel
Excavation shall cover the actual excavation of the material and the dis-
posal of all such material in road embankment, backfill of structures, waste
banks properly made, dykes which may be required or in such other mannar
as in the judgment of the Project Engineer may be required. In no ease will
extra payment be allowed to cover such excavation or disposal of exeavated
materials.

All ground included in the highway must be cleared of trees, stumps,
brush, weeds, and grass to the full width of excavated roadway in eross see-
tion as shown on plans. All timber, stumps, brush and other vegetable matter
must be burned unless otherwise directed by the Engineer. Where the em-
bhankments are to be more than 214 feet in height it will be sufficient to cut
all trees, stumps and brush close to the ground. Where embankments are to
be less than 214 feet in height, all stumps and large roots must be grubbed
out, burned or removed. The County will elear and grub all standing timber
as deseribed above, but will not be responsible for any buried stumps en-
countered in making excavations.

The grubbing should precede the grading for at least two miles. If
the County fails to do this then the contractor for the earth work will be
authorized to do the clearing and grubbing, and the same will be paid for by
the County, as provided for in Paragraph 28,

Excavation shall be made in all cases to the required grade, alignment,
and cross seetion. All roots, stumps, or other timber encountered in the ex-
cavation shall be removed and burned or otherwise disposed of as directed by
the Project Engineer, but shall not be placed in the embankments. All ma-
terial taken from the excavation shall be deposited in the embankments unless
otherwise specified or directed by the Division Engineer. The cost of moving
of same when the average length of haul does not exceed five hundred (500)
*eet will be considered as ineluded in the price per cubie yard for exeavation.

Where the proposed improvement includes surfacing the road with a
pavement, embankments shall be carried up in horizontal layers six inches
in thickness each of which shall be carried out to its full width in the eross
section of the roadway. Each layer shall be rolled, the roller passing over
the entire area of each layer of the fill at least twice. The sides of the
embankment shall be kept lower than the center during all stages of the
work, and the surface maintained in condition for adequate drainage. The
size and type of roller is specified in ‘‘Construetion Details All Paved Sur-
faces.”” If any material is encountered which will not compaet under the
roller, such material shall not be placed in the embankment, but shall be
wasted as directed by the Engineer. Sod and other vegetable matter obtained
in the euts shall be so distributed in the embankment as to not form poecknts
or cavities. All existing slopes and surfaces of embankments shall be plowed

17

76
Channel
Excavation

A 71
Clearing and Grubbing

78
Roadway Execavation



80
Dispoesal or Surplus
Material

81
Borrow Excavation

82
Overhaul

83
Hauling Surfacing
Material

82
Other Contracters

where 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 horizontal layers each
of which shall be earried out to its proper width in the cross section of the
roadway, but need not be rolled. Sod obtained in the euts may be deposited
in the embankments, provided it is thoroughly disced and pulverized. Stones
obtained from cuts shall be so distributed in the embankments 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 will
bond with the old.

When the amount of eut exceeds the amount of fill the gross material shall
Le deposited as directed by the Division Engineer. Such material shall prefer-
ably be used in widening the adjacent fills to reduce the side slopes thereon,

‘When sufficient material for the embankments is not obtainable within
the side ditches and excavation as staked out, the contractor shall make up
the deficiency from borrow pits laid out by the Project Engineer. Borrowing
must be done from regular shaped pits in order to admit of ready and accurate
measurements, care being taken not to unnecessarily injure or disfigure the
iand. The banks must be sloped, the pits so constructed that surface water
will drain out, and the premises left in a condition satisfactory to the Engineer,
‘The right-of-way for borrow pits will be furnished by the County.

Overhaul will be allowed at two cents for each eubie yard of excavation
hauled each 100 feet in excess of 500 feet as herein provided. The amount of
overhaul shall be determined by balancing against ambankment as free haul,
overhaul shall be determined by balancing against embankment as free haul,
all excavation made wthin the limit of 500 feet and determining the center of
gravity of the remaining excavation and the corresponding embankment and
allowing overhaul for the remaining excavation for the distance as traveled
between the centers of gravity less 500 feet.

The route traveled shall in the judgment of the Project Engineer be the
most economical route feasible,

Hauling of materials for top soil, sand or clay surfacing and binder will
be allowed at the price bid for each cubic yard measured in excavation for each
suile (5280ft.) hauled as herein provided. The price bid for excavation of sueh
material shall inelude hauling for a distance not exceeding 500 feet. The num-
ber of eubic yard miles hauled shall be determined by computing the center of
rravity of the materials in excavation and the center of gravity of the ma-
terials in place on road and multiplying the number of cubic yards in
excavation by the measured distance in feet as traveled between the above
centers of gravity less 500 feet and dividing by 5280,

The distance actually traveled will be allowed as the distance between
centers of gravity only when in the judgment of the Project Engineer, the
route traveled was the most feasable route available,

The contractor is required, as far as possible, to arrange his work and dis-
pose his materials so as not to interfere with the operations of other contraect-
vrs engaged upon adjacent work, He is also required to join his work to that
of others in a proper manner, and in accordance with the spirit of the plans
and specifications, and to perform his work in the proper sequence in rela-
tion to that of other contractors, and as may be directed by the Division En-
gineer.
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Grading shall be estimated and paid for by the eubie yard at the prices
specified in the tender. Measurements of grading quantities will in all cases be
made from the cuts or pits from which the material is taken, by cross section-
ing before and after excavation and the volumes determined by the average
¢nd area method.

Execavation: The contract price for excavation per eubie yard shall in-
ciude the excavation of the material, loading, transporting (provided the ex-
treme haul does not exceed five hundred (500) feet), the depositing of the ex-
cavated material in the manner described in these specifications, the finishing
of the earth roadway, side ditches and slopes, the discing and harrowing of
sod where required, the repair and replacing of all fences carelessly and un-
necessarily damaged or removed by the contractor, maintaining the dirt roads
as specified in paragraph 39, and such incidental work as may be required to
mnake the grading work complete. No extra payment shall be made for hauling
material when the extreme length of haul does not exceed the free haul limit
of five hundred (500) feet.

The price bid for removing and replacing fences will include removing
1he posts, removing and caring for the wire, digging the necessary holes, re-
placing posts, replacing the wire, furnishing any additional staples used, and
such incidental work or materials as may be necessary to replace the fence in
as good condition as before the same was removed. '

If it is necessary in the prosecution of the work to interrupt or obstruet
the natural drainage of the surface, or the flow of artificial drains, the con-
tractor shall provide for the same during the progress of the work in such a
way that no damage shall result to either public or private interests, and shall
restore such drains to proper working order, He shall be held liable for all
damages which may result from any neglect to provide for either natural or
artificial drainage which he may have interrupted.

In cuts along side hills where there is a possibility of surface water
causing damage by flowing down the side slope of the cut, a diteh shall be
censtructed to intercept the surface water and prevent it from flowing into
ilie cut. The contractor will be paid for this work as additional work,

Wherever it becomes necessary to make an excavation along the side of
an embankment over three feet in height as in the construction of borrow
pits, ditches, ete., a berm not less than four (4) feet in width shall be left
between the bottom of slope of the roadway embankment and the top of the
excavation bank.

The center of the finished roadway shall eonform in alignment to the
center stakes. These stakes follow, as nearly as possible, the center line cf
the right-of-way.

The side ditches shall be excavated to the depth, alignment, and cross
section shown on the drawings. Care shall be taken to secure a uniform
grade of ditches so that the water will readily drain out, and to secure
smooth uniform slopes on the diteh banks in striet conformance with the
drawings,

Tha_ project Engineer shall set suitable finishing stakes to guide the con-
tractor in finishing the road.

If the road is not to be surfaced with gravel or other material, the con-
tractor shall, after having brought it substantially to grade, complete the
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work in such a manner that the finished road will be smooth and true to
eross section, grade and alignment. No extra compensation will be allowed
for finishing so this work must be included in the price bid for excavation.

If the road is to be surfaced with gravel or other form of surfacing the
sub-grade shall be constructed in the manner specified for the class of surfac-
ing to be used. The preparation of sub-grade for the surfacing is not in-
eluded in the price for earthwork.

SECTION NO. 2.
TOP SOIL AND SAND CLAY SURFACE.

The graded roadway shall be brought to the elevation, alignment and
¢ross section indicated for sub-grade on the plans, and shall be maintained
iree 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 same manner as spe-
vified in paragraph 78, of Section 1.

The natural sand-clay mixture shall then be exeavated, hauled to the
road, and spread. All excavation shall be so conducted that the pits will be
left in good condition, and that where possible, provisions will be made for
draining the pits without additional excavation beyond their limits.

The sand clay or top soil shall be composed of a uniform mixture of hard,
durable fragments of sand, together with silt and clay, and may advantage-
vusly earry a considerable amount of gravel. The mixture should be free
from an excess of feldspar or miea. The cementing value of material under
one-quarter (14) inch shall be not less than 35.

The material which will pass a 10-mesh sieve shall, when tested by meauns
of laboratory sieves, meet the following requirements for grading:

Clay ot e il ceezesemeaennl0 t0 25 per cent
o 1A P 2 e e U TN S TSRO R 10 to 25 per cent
AT T s P S0 T SR, - W 50 to 80 per cent

The hauling shall be done in wagons of approximately uniform capaeity,
and the loads shall be dumped at such a distance apart as will give the amount

of material required to construct the surface aceording to the proposed cross
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
uearest the source of material and be continued from such point. In hanling
over the material as deposited, wagons will be required to use the entire widih
of surfaced roadway so as to compact the whole section as nearly to a unifcim

density as possible. The teams will not be permitted to follow a single track
or to form ruts,

' After five hundred (500) or six hundred (600) feet of roadway have
been thus roughly constructed the surface shall be eut up and pulverized to
a depth of two (2) or three (3) inches with a plow or harrow and at the
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same time the shoulders on each side of the surfaced portion of the road
<hall, if necessary, be sufficiently loosened to permit of a smooth iregular
crown being constructed from shoulder to center of road.

When the roadway has been loosened sufficiently, the surface shall be
worked with a road grader or drag to the true cross section until the entice
surface becomes smooth and firm.

In case the natural sand-clay mixture, as found, does not contain a suf-
ficient percentage of either sand or clay to give a durable surface, there shall
be spread as much of the deficient material as the Engineer may direct, and
this shall be thoroughly mixed and incorporated with the material previously
spread. In places where a natural mixture is not available sunitable amounts
of clay or sand shall be hauled, spread and mixed as directed by the Engineer.

The process of mixing may require plowing to a depth of six (6) or
eight (8) inches and harrowing with a disk or tooth harrow, and this work
may be required in wet weather,

The completed surface shall inelude all excavation of surfacing material,
hauling, spreading, manipulation, building shoulders, and finishing. It shali
be paid for at the unit price bid for excavation of surfacing material for top
s6il and sand clay roads, measured in excavation. As much of the surfacing
material as is necessarily hauled more than five hundred (500) feet will be
olassed as top soil or sand clay overhaul and paid for at the price bid per
:ubie yard mile hauled, and caleulated as specified in paragraph 83.

SPECIFICATIONS FOR GRAVEL ROADS.

After the roadway has been thoroughly dragged and shaped to the
satisfaction of the Engineer, a layer of gravel shall be evenly spread to a
depth and width as shown on plans or ordered by the Engineer over the
surface of the road.

The gravel will be applied so that one square yard surface in place two
inches thick will contain not less than one-eighteenth (1/18) cubic yard gravel
measured in wagon or truek of uniform size of box at time they are dumped
on the road. Likewise one square yard surface three inches thick will eon-
tain not less than one-twelfth (1/12) cubie yard gravel, and one square yard
surface four inches thick will eontain not less than one-ninth (1/9) cubie
vard gravel. For other depths of surface the amount of gravel required per
square yard will be determined by this same method,

This gravel should meet with the following requirements:

Passimg & maly sergent. <o s s ol e 1009,
Retained on No. 4 screen not less than............_.__.. 10%
Retained on No. 6 sereen not less than..........__.._.. . .. 329,
Retained on No. 10 screen not less than.................. T0%

If the gravel does not contain sufficient binder to ecompact well, a layer
of the best binding material obtainable within reasonable distance will be
spread on top of the gravel, the amount of this material to depend on the
character of the gravel

Payment for the application of binding material will be at the price bid
per cubic yard for excavation of surfacing material for top soil and sand
clay roads measured in execavation and at the price bid per eubic yard mile
for overhaul of surfacing material for top soil and sand clay roads as specified
in paragraph 83.
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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 eross
section,

The surfacing material shall be immediately spread on the prepared sub-
grade to such a depth that the surface, when ecompacted, 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
uniform density as possible. The teams will not be permitted to follow a
single 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 passed over the road until it is
thoroughly compacted. It is then thrown open to traffic.

If necessary in order to obtain a good surface, the roadway must be
scarified to a depth and width as ordered by the Engineer, this work to he
done by a harrow or scarifier of an approved type.

Earth shoulders will be constructed, where called for on plans, or ordered
vy 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
shoulders,

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-
ivg of all gravel, hauling of same, spreading, manipulation, scarifying, labor,
tools and doing all the work necessary to complete the gravel surfacing and
earth choulders, exclusive of the application of material for binder, in aceord-
ance with these specifications.

SECTION NO. 3.
DRAINAGE AND MISCELLANEOUS STRUCTURES.

SPECIFICATIONS FOR CAST IRON RIBBED PIPE.

The pipe shall be made of cast iron of good quality and of such character
as will make the metal of the pipe strong, tough and of even grain, and soft
enough to admit of cutting. They shall be made in lengths of not less than
three (3) feet, and may be either solid or sectional. If sectional, they shali
be provided with suitable means to prevent displacement at longitudinal
joints.

They shall be provided with bell end or other suitable means to insure
continuity and prevent vertical displacement at junction of longitudinal
sections,

The shape and size shall be proportioned so that the pipe will withstand
a load of fifteen thousand (15,000) pounds applied upon any two feet of its
length, according to standard test adopted for east iron pipe by the United
States Bureau of Publie Roads,
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Pipes which are to be used in culverts shall conform in dimensions to
pipes of the same pattern which shall have passed the above test.

The thickness shall in no case be less than one-quarter (14) inch, or less
than one-twentieth (1/20) the distance between ribs. 5

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 inside and outside with coal-tar pitech varnish.
The varnish shall be made from the coal-tar pitch, to which sufficient oil has
been added to make a smooth coating, tough and tenacious when cold, and
which has no tendeney to scale off.

The price bid shall cover furnishing, delivering, handling, laying, cutting
and caulking joints to the satisfaction of the Engineer, and all labor and
material necessary to complete the work including back fill, except that the
axcavation necessary will be paid for under the item of special excavation.

SPECIFICATIONS FOR SOLID CAST IRON PIPE.

Cast iron pipe shall be made with bell and spigot joints and shall conform
to the following table of minimum weights and thicknesses:

Inside Diameter Tickness Weight Per Foot
Inches Inches Pounds
12 54 725
14 57 98.6
16 .60 108.3
18 .64 129.2
20 .67 150.0
24 .76 204.2
30 .88 201.7
36 99 391.7

The weight shall not be less than the standard weight more than five (5)
per cent. The pipe shall be straight and the inner and outer surfaces shall
ve true concentric cylinders. All pipe shall be made of ecast iron of good
quality and of such character that shall make the metal of the pipe strong,
tough and of fine grain, and soft enough satisfactorily to admit of drilling
and eutting. The metal shall be made without any mixture of cinder iron or
other 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 piteh varnish.

The price bid shall cover furnishing, delivery, handling, laying, cutting
and caulking joints to the satisfaction of the Engineer, and all labor and
material necessary to complete the work including back fill, except that the
excavation necessary will be paid for under the item of special excavation.

SPECIFICATIONS FOR CORRUGATED METAL PIPE.

Three classes of base metal for use in corrugated metal pipe are recog-
nized in these specifications as Pure Iron, Copper Iron and Copper Steel.

The base metal shall be made by the basie open hearth process and shall
conform to any of the following chemical requirements:
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LADLE ANALYSIS OF BASE METAL,

| Purelron | CopperlIron | Copper Steel
Not more than | Not more than | Not more than
Sulphir et i 0.04% 0.04% 0.05%
Not more than | Not more than | Not more than
PRosphiotus v 0.015% 0.015% 0.04%
‘f'otal of Carbon Sulphur, Phos-| Not more than | Not more than | Not more than
phorus, Manganese and Silicon 0.16% 0.25% | 0.7%
Not less than | Not less than
ClomiDer:. Lun o, soml St L 0.20% 0.209%

No metal will be accepted under these specifications and no bids will be
considered for either Pure Iron, Copper Iron, or Copper Steel requirements
until after the sheet manufacturer’s certified analysis showing the percentage
of earbon, manganese, silicon, sulphur, phosphorus, copper, oxygen, hydrogen
and nitrogen, and manufacturer’s guarantee has been passed by the Depart-
ment of Public Works.

Bidders shall specify in the proposal the kind of corrugated metal pipe
upon which bid is based.

Misbranding or other misrepresentation and non-uniformity of product
will each be considered a sufficient reason to discontinue the acceptance of
any brand under these specifications by the Department of Public Works
and the notice of discontinuance of any brand sent to the sheet manufacturer
will be considered to be notice to any culvert eompanies which handle that
partieular brand.

Corrugated metal pipe for culverts shall be properly fabricated from the
corrugated galvanized sheets of steel or iron, but each culvert shall be made
of the same kind and quality of metal throughout. The sheets of metal be-
fore galvanizing shall be smooth and free from blisters, seams and pits, and
shall be not less than sixteen (16) gauge, U. S. Standard, for pipe having a
diameter of twenty inches or less, and shall be not less than fourteen (14)
pauge, U. S. Standard, for pipe between twenty and thirty-six inches in
diameter. The galvanizing shall consist of not less than two (2) ounces of
prime spelter per square foot of sheet uniformly distributed over the surface
of the sheets of metal. It shall be applied in such a manner that the spelter
will not peel off during fabrication or in transporting and laying the pipe
and any uncoated spots due to poor workmanship, rough handling, or any
other reason, shall be sufficient cause for rejecting the pipe. The amount of
spelter per square foot will be determined by the lead acetate method upon
a sample taken from the culvert. The corrugations shall be not less than
two and one-half (214) inches and not more than three (3) inches from crest
to erest and shall have a depth of not less than one-half (¥46) and not more
than five-eighths (54) inch.

All joints shall be even and close and the jointed pipe shall be straight,
eircular in sections, true and rigid. In the longitudinal joints, rivets shall be
driven in the valley of each corrungation; in the transverse joints rivets shall
be uniformly spaced not more than six (6) inches apart. The rivets shall
be driven in such a manner as to draw the sheets tightly together and to
fill the rivet holes completely. The rivets shall be at least one (1) inch from
vhe edge of the sheets.

All rivets shall be of the same quality of metal as the sheets in which
they are used. They shall be thoroughly galvanized and shall be not less
than five-sixteenths (5/16) of an inch in diameter and shall have neat work-
man-like semispherical or flat heads. The heads shall have a diameter of
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uot less than one and five-tenth (1—5/10) times the diameter of the rivet, plus
one-eighth (1%4) of an inch, and all flat heads shall have thickness not less
than four-tenths (4/10) that of the diameter of the rivet,

All pipe shall be furnished in the lengths ordered, except that pipe for
culverts twenty-six (26) feet or more in length may be furnished in sectiors
not less 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 same material as the pipe, and so fabricated that a secure and firm con-
nection of the sections of pipe may be readily made in the field.

The diameter of the metal pipe shall be understood to mean the clear
diameter. For example, a pipe eighteen (18) inches in diameter shall be of
such size that a sphere eighteen (18) inches in diameter may be rolled
through it except for interference of rivet heads.

In preparing the ditch the bottom shall be rounded out to fit the lowest
ninety (90) degrees—forty-five {(45) degrees each side of the center line of
the ecircumference of the pipe, taking pains to secure an extra firm bearing
near the outer edges of the ninety (90) degree strip. Upon the coneave sur-
face so prepared the contractor shall spread a layer, one (1) to two (2) inehes
thick, of pulverized soil, or sand free from pebbles larger than one-fourth (14)
ineh diameter, and shall firmly bed each pipe truly to line and grade thereon.

When roeck is found in the diteh the bottom shall be excavated some
six (6) inches below the lower surface of the pipe and replaced with clay or
sand. The pipe shall at no place rest on solid rock. The minimum fill over
pipe culverts will be 12 inches,

The price bid shall cover the furnishing, delivering, handling, laying,
cutting, and all labor and material necessary to complete the work including
back fill.

SPECIFICATION FOR REINFORCED CONCRETE PIPE.

The cement shall be of a standard Portland Cement of a brand approved
hy the Department of Public Works, and shall conform to the specifications
of Cireular No, 33 of the U. S. Bureau of Standards. The cement shall be
shipped in carload lots and the Engineer shall have at least ten (10) days to
make such tests as may be desired before it is used. Care must be exercised
in the storing and protection of the cement on the work, and any cement
damaged by moisture which fails to meet any of the above requirements shall
be rejected.

The sand shall consist of clean, sil_icious grains, uniformly graded in size,
from finest particles up to a size passing a one-quarter (14) sieve, and siail
conform to the following requirements:

Passing 14 inch sereen.. . 1009,
Passing 20 mesh, retamed on 50 meqh .................... 20 to 45%
Passing 50 mesh, not more than....._.. ... ... 30%

Not more than 5% shall be removed by the alutriation test.

In no case shall fine aggregate containing lumps of frozen material be
ased. Fine aggregate shall be of such a quality that the mortar composed of
one (1) part cement and three (3) parts fine aggregate by weight, when made
into briquettes, will show a tensile strength at least equal to the strength
cf one (1) to three (3) mortar of the same consistency made Wlth the samea
cement and Standard Ottawa sand.

The proportion shall be one (1) part cement to two (2) parts fine aggre-
srate and three (3) parts coarse aggregate.
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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 pieces
and shall all pass a screen having three-quarter (34) inch diameter holes and
be retained on a screen having one-quarter (14) inch diameter holes.

Broken stone or gravel shall be sampled and tested for quality and grad-
ing in accordance with the method recommended by the American Society for
Testing Material. A mixture of sand and gravel may be used in lieu of the
coarse and fine aggregate as deseribed in the foregoing paragraph.

Sand and gravel mixture shall consist of clean quartzite of feldspar and
shall contain no vegetable or other deleterious matter and shall be free from
soft, thin elongated, or laminated pieces, and when tested by laboratory
sereen shall meet the following requirements:

Passitize Sy dnelh RabeeR o B Lol e s, 100%
Retained on 14 inch sereen not less than...................... 149,
Retained on 10 mesh sereen not less than ... 509%
Retained on 20 mesh sereen not less than................... 80%
Passing through 100 mesh sereen not over...................... 1%
Loss by washing silt or clay not over...................... 19

And the fineness modulus shall not be less than 4.00.
Sand gravel mixture shall be sampled and tested for quality and grading
in accordance with the method recommended by the American Society for
Testing Materials,

The unit of measure shall be one (1) cubic foot. A bag of cement con-
taining not less than ninety-four (94) pounds net shall be assumed as one (1)
cubie foot of eement. Unless otherwise specified, the proportions of concrete
shall be one (1) part of cement and two and one-half (214) parts of sand,
or one (1) of cement to three (3) parts of sand gravel mixture.

The proportions of sand and gravel mixture may be varied by the En-
wineer, 8o as to insure maximum density.

Water used for this work shall be clean, free from oil, acid, alkali or
vegetable matter and shall be acceptable to the Engineer.

The reinforecement shall consist of American Steel & Wire Company’s
triangular mesh wire or other suitable reinforcing. The joint or draw bar
shall be of mild steel, and both shall be of weight, size and style shown on
the plans appoved by the Department of Publie Works.

The ingredients of the concrete shall be thoroughly mixed to the desired
consistency, and the mixing shall eontinue wuntil the cement is uniformly
distributed and the entire mass is uniform and homogeneous. The conerete
may be mixed by hand or in a suitable mixer approved by the Engineer in
charge. If mixed by hand, the mixing shall be done on a water tight plat-
form of sufficient size so as to permit rapid mixing. The sand shall be spread
evenly upon the platform. Then the cement upon the sand and turned a
sufficient number of times until the mixture becomes of an even color. The
water necessary to produce a wet mix shall then be added and the mass shall
then be turned again until the aggregates are thoroughly coated with mortar.
he material shall be mixed wet enough to produce concrete of such eon-
sistency that it will flow into the forms and about the steel reinforcement.
Conerete must then be placed in the forms immediately and special eare must
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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.
When 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.

The moulds shall consist of steel sheets, which shall be rolled to a true
eylinder, and the two casings shall be concentric when the mould is assembled.
They shall be rigidly held together 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 ends 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 shall be cured properly and
aged at least four weeks before being installed. Each section of pipe shall
be straight and of true cireular or elliptical form. The least diameter of
the elliptical pipe shall be the governing dimension in meeting the require-
ments as to size shown on the plan and in the proposal. It shall have a
uniform thickness throughout and shall be free from porous and sealy spots
and spalled edges. Pipe having defective spots patehed or plastered over
will not be aecepted.

Strength—The pipe when tested without lateral support, aceord-

ing to the method proposed in Standard Specifications for Cement

Concrete Sewer Pipe of the American Society for Testing Materials,

serial designation (14-20, shall show a load supporting capacity per

linear foot at least equal to that expressed by the formula:
W=2000xD

in which “W?”’ equals the breaking strength per linear foot of pipe

and ‘‘D”’ the interior diameter of the pipe expressed in feet.

All pipe, as well as material and workmanship shall be subjeet to in-
spection at all times by the Engineer, and any condemned pipe or material
shall be removed from the work at once.

Each manufacturer of conerete pipe is required to provide, at his plant,
snitable testing equipment so that the Engineer or his authorized agent may
at any time test specimens of pipe selected at random from his storage yard
to ascertain its quality.

In preparing the ditch the bottom shall be rounded out to fit the lowest
ninety (90) degrees—forty-five (45) degrees each side of the center line of
the cirecumference of the pipe, taking pains to secure an extra firm bearing
near the outer edges of the ninety (90) degree strip. Upon the concave sur-
{ace so prepared the contractor shall spread a layer, one (1) to two (2) inches
thick, of pulverized soil, or sand free from pebbles larger than one-fourth (14)
inch diameter, and shall firmly bed each pipe truly to line and grade thereon.

When rock is found in the ditch the bottom shall be excavated some six
(6) inches below the lower surface of the pipe and replaced with clay or sand.
The pipe shall at no place rest on solid rock. The minimum fill over pipe
culverts will be 12 inches,

The price bid shall eover the furnishing, delivering, handling, laying, and
sealing the joints in a manner satisfactory to the Engineer, back filling culvert
trench and all labor and material necessary to complete the work except that
“he excavation necessary will be paid for under item of special excavation as
specified in paragraph 75.

BULKHEAD FOR ALL CULVERTS.

There shall be a conecrete bulkhead constructed at each end of each
culvert. The material shall be of the same 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.
This 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 graval
mixture.

When permission is obtained from the Engineer ‘“Class ‘A’ pit run
aggregate’ concrete may be substituted for coarse and fine aggregate and
sand-gravel mixture in constructing bulkheads.

Class ‘“A’’ concrete—using pit run aggregate.

Sand Passing Wt. of Aggregate Proportions No. Bags Cement

14 in. Sereen in lbs. per cu. ff. Cement-Aggregate per cu. yd. conec.
55% 114.4 1 sack to 5.0 ecu. ft. 5.48

Up to 65% 113.0 1 sack to 45 cu. ft. 5.88

tp to 5% 112.5 1 sack to 4.25 cu. ft. 6.28

Up to 85% 107.5 1 sack to 4.0 cu. ft. 6.64

Up to 90% 102.5 1 sack to 3.75 cu. ft. 7.16

The bulkhead shall be constructed as shown on plans and the bid for con-
crete shall include all steel reinforcing, back fill and all material necessary tc
construet the bulkhead in place complete except the excavation which will be
paid for under the item of special excavation,

All wood forms shall be wetted thoroughly or oiled, and metal forms
oiled before any material is deposited 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 eoncrete,

Conerete shall be placed in the forms immediately after mixing. Al!
conerete shall be deposited so as to maintain the top surface level and avoid
dowing along the forms. It shall be worked continuously and sufficiently to
expel the air. The conerete next to the forms shall be spaded so that suf-
ficient mortar will exude from the mass to form a smooth surface. Care
should be taken to fill every part of the form and to work the conerete around
the reinforcement without displacing it. The contractor shall provide suit-
able methods for placing conerete in a satisfactory manner.

The bulkhead must be constructed in workmanlike manner and all ex-
posed surfaces must be finished in a manner satisfactory to the Engineer.

SPECIFICATIONS FOR CONCRETE BOX CULVERTS,

All work shall be constructed according to State Standard or special plans
prepared by the Department of Public Works and these specifications both of
which shall be considered part of the contract. They contemplate a completo
strueture and any error or omission in the plans and specifications shall not
release the contractor from building the structure complete. The contractor
shall file his bid according to the attached proposal at a unit price per cubie
yvard for eulvert and wing walls constructed in place, and the bid per eubie
vard shall inelude all steel reinforcing and material necessary to construct a
completed eulvert in place.

In making settlement the Engineer shall use the table of quantities as
shown on plans to determine the yardage in the eompleted culvert.

The cement shall be the same as heretofore specified in paragraph 110.
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Fine aggregate used shall be the same as specified in paragraph 111.
Course aggregate shall be the same as specified in paragraph 112, except
that three-fourths (34) inches may be increased to two (2) inches.

Water used for this work shall be clean, free from oil, acid, alkali, or
vegetable matter and shall be acceptable to the Engineer.

The conerete shall consist of a mixture in the proportion of:

1 bag 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 necessary to fill all voids in the coarse aggregate, or in lieu thereof,
one (1) part of cement to four (4) parts of mixture of sand and gravel. This
nixture to eonform in quality as heretofore specified in paragraph 113,

All material shall be aceurately measured by volume, the cement shall be
measured as packed by the manufacturer. A sack containing not less than
ninety-four (94) pounds net being considered one (1) cubic foot. Fine and
coarse aggregate shall be measured loose. The contractor shall furnish and
nze an approved timing device, a water measuring and discharging deviee,
also boxes or pans of such dimensions as will give, when filled and struck, tle
exact volume of aggregate required for the class of concrete specified.

Sufficient water shall be used, in mixing plain conecrete to produce a
mixture which will flatten and quake when deposited in place, but not enough
to cause it to flow, and in mixing conerete in which reinforcement is to be
embedded, to produce a mixture which will low sluggishly when worked. In
no case shall the guantity of water be sufficient to cause the collection of a
surplus in the forms.

The concrete shall be mixed in the quantities required for immediate use
and any which has developed initial set, or which does not reach the forms
within thirty (30) minutes after the water has been added, shall not be used.
No conerete shall be mixed while the air temperature is at or below thirty-
five (35) degrees Fahrenheit without the approval of the Engineer, and only
when adequate means are employed to heat the aggregates and water.

Conerete shall be mixed thoroughly in a bateh mixer of approved type
for a period of not less than one (1) minute after all materials are in the drum.
The mixer shall run at the speed for which it is designed, but shall make not
Jess than fourteen (14) nor more than twenty (20) revolutions per minute.
The entire contents shall be removed from the drum before the materials are
placed therein for the succeeding batch.

As fast as conerete is deposited, it shall be thoroughly settled by spading,
or other means, to bring the mortar in thorough econtact with the forms and
reinforeing steel. Conecrete shall be deposited in the forms in layers of such
thickness and position as specified by the Engineer in charge. Temporary
planking shall be placed at the ends of the partial layers, so that none shall
run out to a thin edge. In general, all concrete must be deposited in hori-
zontal layers throughout. Each layer shall be left somewhat rough to insure
honding with the next layer above and if it be already set shall be thoroughly
cleaned and serubbed with eoarse brushes and water before the next layer is
placed upon it. In no ease shall work on a section stop within eighteen (18)
inches of the top.
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Conerete shall not be placed when freezing temperature prevails or
threatens, except upon written authority of the Division Engineer, and then
only when adequate provision is made to protect the work from freezing untii
ihe concrete is thoroughly set.

‘When depositing in water is allowed the conerete shall be carefully placed
in the space in which it is to remain in a compact mass by means of a tremi,
bottom dumping bucket, or other approved method that does not permit the
concrete to fall through the water without adequate protection. No conerete
shall be placed in running water and forms which are not reasonably water-
tight shall not be used for holding concrete deposited under water.

REMOVAL OF FORMS: No horizontal forms carrying loads shall be
removed or ecenters struck for two (2) weeks 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. Forms on vertical surfaces shall be removed
within not less than twelve (12) nor more than forty-eight (48) hours after
placing of conerete, unless otherwise directed. In cold, damp or freezing
weather all forms shall remain in place until the concrete has set thoroughly.
Forms for columns shall be removed before the shares are taken from beneath
the beams or girders. Projecting wire or other metal devices used for hold-
ing forms in place, and which pass through the body of the concrete, shail
he cut at least one-half (14) inch beneath the finished surface of the concrete
and the holes or depressions thus made, and other holes, 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 used in the body of the
conerete which is being repaired.

The reinforeing steel used shall fulfill the requirements of the American
Society of Testing Materials, Standard Specifications for Billet, Steel, Con-
arete, Reinforcing Bars, Serial Designation ‘A’ 15-14.

The bid for concrete under this item shall include all steel reinforce-
ment and all material necessary to construct the box culvert in place com-

plete including back fill. The excavation for the box culvert will be paid for

under the item of special excavation.
VITRIFIED CLAY PIPE CULVERT.

Under this item the contractor shall furnish and place vitrified pipe as
shown on the plans, and where directed by the Project Engineer.

The pipe shall be first quality, double strength salt glazed, sound, vitrifie.l
stone ware and sewer pipe with bell joints.

All pipe shall be laid true to line and grade with bells up-streams and
shall have full and even bearing. The joints shall be filled with jute and
mortar consisting of one (1) part eement and two (2) parts sand.

The price bid shall cover the furnishing, laying, back fill and all material
and incidentals necessary thereto exeept that all exeavation in connection
therewith will be paid for under item of special exeavation.

SPECIFICATIONS FOR WOODEN GUARD RAIL.

The price bid for wooden guard rail shall include the furnishing of all
lamber, posts, hardware and other material, and construeting the railing
eomplete as shown in the plans, and the quantity to be paid for shall be the
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number of lineal feet completed in place. The guard rails shall be located at
the points shown on the plans, or at points as the Division Engineer may

direct.

All wooden posts used for railing shall be made of cedar, oak, hard piae
or eypress at no place less than six (6) inches in diameter or six (6) inches
square, but both round and square posts shall not be used on the same contract.

Tapering square posts may be used in lien of round or square posts and
the same must be not less than five (5) inches at the top and six (6) inches
at the bottom.

All posts shall be not less than seven (7) feet in length, the bottom shall
be sawed off square, the bark removed and all knots hewn flush with the faca,
and the surface shaved smooth.

The lower portions of all posts shall be coated with ereosote oil before
being set, which oil shall meet the following requirement: The oil shall be a
pure coal tar product, free from any adulterations. It shall not contain more
than three (3) per cent of matter insoluble in chloroform or benzole. No oil
obtained wholly or in part from water, gas, tar or oil will be accepted. The
{'reosote shall be applied by means of a brush, in a full free coating covering
1the bottom and extending for a distance of four (4) feet. The posts shall
not be treated until thoroughly dry.

The wooden rails shall be made of well seasoned, straight, sound planks,
vellow pine or other satisfactory wood, nailed to the post in a satisfactory
manner as shown on the plans,

The paint used under this contract shall.consist of approved ingredients
proportioned and mixed in such manner to give the most desirable results.

White lead for paint shall be basic carbonate of lead, ground in pure
linseed oil. Resulting white lead shall not contain more than twelve (12) per
eent by weight of oil or other substances. For use this shall be mixed with
pure linseed oil in such proportions that the paint shall eontain not less than
twenty-five (25) per eent, or more than thirty-five (35) per cent by weight
of oil.

The joints of the rail and posts shall be given one eoat of white lead and
linseed oil before being put together. The beveled tops of posts shall receive
iwo (2) heavy coats of same. The entire surface exposed above ground shall
be painted with three coats of white lead and linseed oil. No paint shall be
applied in wet or freezing weather. Manufactured paints of an approved
¢uality may be substituted for the white lead and oil. The approval must be
made by the Engineer and must be in writing.

WOODEN GUARD RAIL CONCRETE POSTS.

Where called for on the plan, or ordered by the Engineer wood guard
rail with conecrete posts will be constructed. This railing will conform in
every respect to the design shown on the standard plan.

The wooden rails shall be of the quality as called for under the specifica-
~ions for wooden guard rail.

The paint used and the manner of applying the same will be the same
as specified for wooden guard railing.
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The posts shall be made of eoncrete, mixed in the following proportions:
Cne (1) bag of cement to three (3) cubic feet of sand gravel mixture,

The reinforcement and rail econnection shall be the same as shown on
the standard plan.

The price bid shall eover the furnishing of all labor, material including
reinforcement and painting necessary to complete the work. The quantity
of guard rail to be paid for shall be the number of lineal feet completed in
place.

STEEL CABLE GUARD RAIL WOODEN POSTS,

Where called for on the plans or ordered by the Engineer steel cable
guard rail with wooden posts will be econstrueted. This railing shall eonform
in every respect to the design shown on the standard plan. The wooden
posts shall be of the quality and be ereosoted as called for in paragraph 138
They shall be at no place less than seven (7) inches in diameter and seven (7)
feet in length, the bottom shall be sawed off square, the bark removed and
all 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 ax
specified in paragraphs 140 and 141. The price bid shall cover the furnishing
of material and painting necessary 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 plaee all east irom,
wrought iron and steel not especially included in other items as shown on the
plans and for miscellaneons structures as ordered by the Engineer. This
item shall include beams, channels, and other structural shapes, as well as
miscellaneous iron eastings, wrought iron, dowels, ete.

All structural steel, bolts, ete., shown on the plans may be of stock steel.
Stock steel shall be subjected only to surface inspection and eold bending
tests. Test pieces cut from finished materials shall endure bending cold, with-
out signs of eracking, 180 degrees around a circle whose diameter is equal to
ihe thickness of the test piece.

Iron castings shall be made of the best tough gray iron of uniform quality
and shali be free from defects and uneven shrinkage. No mill cinder iron
white or burnt, iron or serap of any kind shall be used. They shall be clean,
ont of wind, and true to dimensions. Castings having blow holes plugged or
filled with putty or erust shall not be used.

Wrought iron shall be tough, fibrous and uniform in quality and shall
be manufactured by approved methods. Steel serap shall not be used in its
manufacture. Finished material shall be elean, smooth, true to shape, and
free from defects.

All iron and steel except cast iron shall be given a shop coat of red lead
and oil, and after being placed shall be given two coats of approved paint.

The guantity of cast iron, wrought iron and steel to be paid for under
this item shall be the number of pounds furnished and placed in accordanca
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with the plans or instructions of the Division Engineer. The price bid shall
cover the furnishing, placing, painting and all other labor, materials, and
ineidental expenses necessary to complete the work.

PLAIN OR MASS CONCRETE.

Cement concrete for all structures where reinforcement is not needed
shall be composed of a mixture of one (1) part cement, two and one-hall
(214) 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-
tofore 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
excavation. The amount to be paid for will be the exact number of cubic

yards placed.
CONCRETE LEACHING BASINS.

Under fhis item the contractor shall build at places indicated on the
plans or ordered by the Division Engineer, concrete leaching basins_of a type
shown on the detail plans,

The concrete used in these basins shall be plain concrete. The grating
shall be of cast iron of the quality specified in item ‘‘ Miscellaneous Iron and

Steel.”’

For each basin ecompleted the contractor shall receive the price bid. The
price bid shall cover all concrete, stone, and all material, labor and inecidentals
necessary to complete the work, except that the excavation will be paid for
under item of Special Excavation and the grating will be paid for under item
““Miscellaneous Iron and Steel.”’

VITRIFIED PIPE LEACHING BASINS.

Under this item the contractor shall build at places indicated on the
plans or ordered by the Division Engineer, leaching basins of a type shown
nn the detail plans,

Vitrified pipe shall be of double thickness, sound, and thoroughly tamped
in place.

The gravel used for filling shall be such that fifty (50) per cent be re
tained on a number ten (10) sieve. 3
The grating shall be of east iron of the quality specified in item *‘ Miseei-
laneous 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 all materials, labor and appliances, and all
expenses incidental to eompleting 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.

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 conerete ecomposed of ome (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
preparation of foundation, placing of forms, together with all labor, material
and inecidental expenses necessary to complete the work. Execavation neces-
sary will be included under the item Special Excavation.

CONCRETE DITCH CHECKS.

Under this item the contractor will place concrete ditch ehecks as shown
upon the plans, or ordered by the Division Engineer. Concrete shall be of
same quality as specified in paragraph 164,

The price bid shall include the furnishing, delivering, handling, and
placing so as to complete the structure in place in a manner satisfactory to
the Engineer. They shall conform in every respect to the design shown on
the Standard plan.

TIMBER DITCH CHECKS,

Under this item the contraector will place timber ditch checks as shown
upon the plans, or ordered by the Division Engineer.

The price bid shall include all labor and material required to complete
the structure.

CONCRETE SIGN POSTS.

Under this item the contractor shall furnish and erect concrete sign
posts of the approved type where shown upon the plans or ordered by the
Division Engineer,

Conerete sign posts shall be made of conerete having the following pro-
portions :

One (1) bag of cement to three (3) cubic feet of sand gravel mixture.

The price bid shall eover the furnishing of all labor, material, including
reinforcement necessary to complete and erect the sign posts,

TIMBER AND LUMBER.

Under this item the contractor shall furnish timber and lumber of
various sizes as may be ordered for sills, or platforms, for culverts, bridges,
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reinforeing existing structures and for other similar purposes as ordered by
the Engineer. -

Timber and lumber shall be of yellow pine or other acceptable kinds,
sound, square edged, free from shakes, loose knots or decay, and shall be
planed and tongued and grooved if required.

No payments will be made under this item for timber or lumber for forms,
moulds, or eenter, for sheeting or bracing, scaffolds, fences, guard rails or
any part of the contractor’s temporary bridges, roads or plant; but pay-
ment for timber and lumber used in the above cases shall be ineluded under
the appropriate items covering the same.

The quantity of timber and lumber to be paid for shall be the numbar
cf thousand feet, board measure, actually placed in accordance with orders
of the Engineer. If any round timber is used it shall be estimated as square
timber of the largest size, omitting fractions of an inch, which can be in-
scribed in the small end of the log.

No second hand timber shall be used except with the approval of tha
Engineer. The price bid shall cover all bolts, spikes and other fastenings
anc “all material and expenses incidental to furnishing, framing and placing
the timber and lumber satisfactorily.

RELAYING OLD PIPE CULVERT.

Under this item the contractor will relay existing pipe culverts. Re-
pair the same, seal joints to the satisfaction of the Division Engineer, in-

2luding back fill.
The excavation will be paid for under the item of Special Excavation.

REMOVING OLD CULVERT.

Under this item the contractor will remove old culverts where shown on
the plans or ordered by the Division Engineer.

The bid price includes removing pipe from the trench and depositing
the same on the right-of-way outside the road limits and back filling the
trench.

The excavation will be paid for under the item of Special Excavation.

TILE SUB-DRAINS.

Tile sub:drains shall be put in wherever shown on the plans. The tile
used shall meet the requirements of the standard specifications for Extra-
Quality drain tile adopted in 1914; revised 1916, 1921 Serial Designation:
(‘4-21 by the American Society for Testing Materials. The tile drain shall
he laid true to grade and alignment established by the Engineer. For fur-
nishing and laying tile drains, the contractor will be paid at the price bid

for such work.

If possible, the flow line of the tile shall be placed a minimum depth of
tive feet below the elevation of the roadway shoulders. No tile less than
six inches in diameter shall be specified.

Where the grade of the side diteh is less than one per cent, inlets to
the .tile shall be provided at intervals of about three hundred feet. These
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Payment

inlets shall be construeted by filling the trench for a length of about three
feet with coarse gravel, broken stone, or other suitable porous material.
The top of the porous material shall be raised about eight inches above the
top of the trench.

The price bid per foot for laying drain tile shall include furnishing

the tile, digging the trench, laying the tile, back filling the trench and all
incidental work necessary to make the tile drain complete,
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Nebraska
Department of Public Works

Section No. 11 Cof, ver 7S
or .
Special Provisions Cvard ot/
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 contraet.




Proposal

BIDDER-__Z([;M&M e DT
ADDRESS-Q&%T

Proposal for work on Federal Aid Project P S e 1 ol A0 S I and County
. 3
Paving District Number______________________ located on the%{t@:ﬂ&:gﬁe—mﬂ

road betweenﬂ[_ e o Qs’:’:::_’_‘_' (f_'::‘_/_(_-_.é‘zo-w-vek

County of_ M_:: _________ Nebraska.

To the Department of Public Works of the State of Nebraska and County Boards of ____________

We have carefully‘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.



SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED

DIV!SION NO. 1 o d COUNTY
f —-—-v‘{
Beginning at: .M__:_ji__%:t__fw‘-’v__“'_{k_ Ending at: ___w /Lr)—o-“--m_/'f'
e Unit Price Total Amount
Iﬁem Appmﬁg"i‘z“ Item With Unit Price Bid Written in Words
0. Quantitie Dollars |Cents Dollars Cents

GRADING ITEMS

I Cubic yards earth excavated for

1} per cu. yd.
Cubic yards excavation for surfacing ‘
i per cu. yd.
Cubic yards sblid rock excavated for______________
- 2 R, (R . e P e N per cu. yd
Cubic yards loose rock excavated for______________
4 per cu. yd.
Cubic yards special excavation “Class B”__________ R
5 —e——_per cu. yd.
Cubic yards channel exeavation for_ . _____
6 i ——_—per cu. yd.
Cubic yards per 100 feet over haul for two cents
7 per cu. yd. per 100 ft.
Cubic yards miles hauling surfacing material______
8 per cu. yd. mile
Station excavation for
9 S per sta.
10
11

HARD SURFACE ITEMS

1 Square yards gravel surfacing in place 4”7 deep

12 | ' per sq. yd.
| Square yards gravel surfacing in place 2”7 dee b
13 per sq. Y
Square yards gravel surfacing in place__________" L
14 deep per sq. yd.
Square yards brick pavement with asphalt filler on
I e, 5 e S e concrete base._____________per sq. yd.
Square yards bituminous concrete pavement coarse
16 aggregate type on_______________" concrete base
Square yards bituminous conerete pavement Modified
Topeka type on ” concrete base
17 for. per sq. yd.

Square yards sheet asphalt pavement on__________
18 concrete base for per sq. yd.




SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED

DIVISION NO. 1—(Continued) ,@ COUNTY =
Beginning at: Ending ate - __
- Unit Price Total Amount
Kem | A ifes® | Item With Unit Price Bid Written in Words
' Dollars |Cents Dollars |Cents
Square yards concrete pavement____________ ” thick I
19 for per sq. yd. '
Lineal feet .. " flat curb for. . ______ .
20 per lin. ft.
Lineal feet__________ ” eurb and gutter as shown on
21 plans_ per lin. ft.
Concrete catch basin with cast iron covers_________
22 each
Cubic yards plain concrete for 4
23 per cu. yd.
Square yards wearing surface for
24 per sq. yd.
- Extra reinforcing steel for
25 per Ib.
26
27
DRAINAGE STRUCTURE ITEMS
Cubic yards special excavation Class “A’ (Culverts)
28 | 50 g g0 | 2oo |oo
Cubic yards special excavation Class “B” (Culverts
2| roo per cu. yd. &0 | /60 |oo
Cubic yards concrete for headwalls, including rein-
30 ZO.5 | forcing for per cu. yd. Z6 100 | S0 |So
Cubic yards concrete, including reinforcing for box
31 e P culverts and wing for. . . . _per cu. v 23 IO | 984 |35
Lineal feet 18” corrugated metal pipe for_________
32 per lin. ft.
T.ineal feet 24” corruguated metal pipe for________
33 per lin. ft.
Lineal feet 30” corrugated metal pipe for__________
34 per lin. ft.
Lineal feet 36” corrugated metal pipe for__________
356 per lin. ft.
Lineal feet 18” concrete pipe for.
36 28 per lin. ft. LTt 23070
Lineal feet 24” concrete pipe for—____ ______
37 26 per lin. ft. F 0 | 336 |00
Lineal feet 30” concrete pipe for
38 2 £ per lin. ft. TFioO} /720 oD




SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED

DIVISION NO. 1—(Continued) COUNTY =
Beginning at: C@“" Ending at: __
p Unit Price Total Amount
ek | Al Item With Unit Price Bid Written in Words v —
u Dollars |Cents Dollars Cents
Liuedl leel $u”’ concrete pipe tor.
39 per un, ft.
Lineal 1eet 42” concrete pipe for
40 per lin, ft.
Lineal feet 48" concrete pipe for.
11 ; per lin. ft.
i Lineal teet 18” vitrified clay pipe triple strength for
42 l per un. it.
' Lineal feet 24" vitrified clay pipe triple strength for
43 { per lin. tt.
(]
' Lineal feet 30" vitrified clay pipe triple strength for
44 per lin. ft.
Lineal feet 36” vitrified clay pipe triple strength for
45 per lin. ft.
I
Lineal feet__.___" vitrified clay drain tile for_____
46 per lin. ft.
Lineal feet 6” porous clay drain tile for— .
47 per lin. ft. !
Lineal feet______" porous clay drain tile for.
48 ——per lin. ft.
Lineal feet____.." porous clay drain tile for.
49 per lin. ft.
Lineal feet 6” porous concrete drain tile for.
50 per lin. ft.
Lineal feet________" porous concrete drain tile for
51 per lin. ft.
Lineal feet ________" porous concrete drain tile for
52 per lin. ft.
53 Concrete leaching basin for
Vitrified pipe leaching basin for
54 itrified pipe ng basin
55
56
MISCELLANEOUS ITEMS
Lineal feet steel cable guard rail Class “A” for____ !
57 ; . per lin. ft. |=
Lineal feet steel cable guard rail Class “B” for____ |
58 per lin. ft.




SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED
DIVISION NO. 1—(Continued) COUNTY ol e

Beginning at: él@f Ending at:

Ttem | Aproxiie® | Item With Unit Price Bid Written in Words

Unit Price Total Amount

Dollars [Cents Dollars |Cents

Lineal teet steel cable treated wooden guard rail

59 Class “C” for per lin. ft.
Lineal feet steel cable concrete post guard rail Class
60 “D" for per lin. ft.
| Guard rail anchors for.
61 each
| Lineal feet wooden guard rail for
62 S 52 s per lin. ft. VoY a2/ \Lo
Lineal feet woven wire guard rail for.
63 per lin. ft.
Concrete ditch checks Class “A” for_______________
64 each
Extra concrete centers Class “A” checks for_
Concrete ditch checks Class “B” monolithic for____
66 each
Extra concrete for Class “B"” checks for ok |
67 per cu. ft.
Galvanized corruguated metal ditch checks Class
68 “A” for each
Extra metal centers Class “A” checks for e
69 per sq. ft.
: Plain galvanized metal ditch checks Class “B” for
70 each
Extra metal centers Class “B” checks for__________
71 | per sq. ft.
' M. Ft. B. M. Timber and Lumber
72 per M. ft. B. M.
1
73 ! |
- f
74 ¥ .

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 striet conformance with the plans and
specifications therefor.



If awarded a contract, we agree to begin work by__._ _‘.'.":_’?. -../92; ____________ , 1022 _

If awarded a contract we will complete work by_ _F-‘_"':.‘_'}.-_’.;_.Z/. _______________ , 1923__

Except if awarded a contract for guard rail, di 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 380 days of written notice from
the Department of Public Works advising that such work may be started and shall complete such
worlewithin o ..o 0 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, §oe ey K N DS . o 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.

(e e e L quepm = o

Address



Road Contract

h HZLIMC?L‘;{‘.W;MtiﬂaIT:_TC;:;gﬂ':i :-e(_;‘fﬁ(ﬁgj/,;t_ .Z;‘;L*:r:_.‘)’::;,;f;i _____ Dollars

payable as set forth in the specifications constituting a part of this contract, hereby agrees to con-
struet 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 tie . 7 . day of e s , 1927as follows: being items__________________
el o aiiae P e e s S g gy T
el 2ol ”_iﬁﬁéﬁ-_fn_ﬁxf_‘_ _______________________________________________________
e e B e i e S e s

As shown in schedule of pric'gé?ll)id 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 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.

8



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 diserimination 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 partles to thls contract that the above work

i T AT e it

e e e s O e Lt T

shall be completed on or before the____/_____day of .- Lecasmsumenne _______ , of 1922 __, and
that the time of completion of said work is the essence of this contrJ



IN WITNESS WHEREOF, the parties hereto have set their hands for the purpose herein ex-

r ; I 3 -
jié//ik?MJ%J ___________
f' . f"' ey .

hairman, County Boar ofé_ff_f—:s;-_t::—:_- ______ County

Parties of
th

e 1 Chairman, County Board of - ___________________ County
First Part

THE DEPARTMENT OF PUBLIC WORKS OF THE
STATE OF NEBRASKA

1) g 3 —%
/:_.x{f—?e;_\_.‘_, - ‘// )l pe . ¥ Com Lﬂz, C-(r-

("56‘7“' ~aeC /) ’/_(_(:&_ii i / _/Z.P;—.. O Kt s i o L
Parties of
the e b i o i Rl i
Second Part

10



Bond of Public Contract
KNOW ALL MEN BY THESE PRESENTS: That wemy@i_ge . K.

————m— e e — e dd PLHHICI DA, Al L o e e T

/ ¢
as sureties, are held and firmly bound until the Department of Public Works of the State of Nebraska,

~3

the County Board of acte oroe owsora._of the County. of ._Cttnneny , Nebraska, and

&

the Counfty Beard of ___ . ___ ... .o . of the County of______? _____________ » Nebraska, in the

‘__:{7 .A--—-w-.'( vt Al A

penal sum o arsan Ty et s eonte -..-:17?‘
Z;r heirs, executors and administrators, jointly, severally, and firmly by

Dollars and for the payment of which we do

hereby bind ourselves,
these presents.

Da:ejl_L_L__-_\_g_-__é_@____, A.D.192Z__ |
The condition of this obligation is such that whereas the above Munden;Z[Aé S A

/ - =
i QR RN i A has been awarded, by the Department of Public Works

—

of the State of Nebraska, and the County Board Oftcﬁ%s—;a TRV I AL

=y

= are
copy of which th/’e contract together with all of it's terms, covenang 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 saidzaé_a:f—(r_/_»}_“lééf}:_ %:,él'f:; ~a Xt C :2-_-_33 principal shall
in all respects fulfill his said contraet 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 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.

SIGNED this_ . aay-of o e ey s ik AT

Attorney in Fact

12
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Nebraska
Department of Public Works

Section No. 11

ot
e o e
. it 2
Special Provisions

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.




Proposal

»

We have carefully 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.



SCHEDULE OF PRICES BID FOR THE WORK, CONTEMPLATED

ION NO. 1 . COUNTY = ]
DIVIS 0/, L e N 1 n > :
Beginning at :___?L__.'chz_-s_t—_ﬁ et Lot Euding. at: e o €,
: ' Unit Price Total Amount
ol | Agl’;;ﬁg::e Item With Unit Price Bid Written in Words
o. u ) Dollars |Cents Dollars Cents
GRADING ITEMS
1 | Cubic yards earth excavated for =
[(E000 2 sPiodl il ¢ 3/ | S0\ 00
Cubie yards_éére?‘:____excavation for surfacing
2V ‘Jzo0 v o Rt 20 | 740\ 20
Cubic yards solid rock excavated for
8 per cu. yd.
Cubie yards loose rock excavated for—_______. ____
4 per cu. yd.
Cubie yards special excavation “Class B”__________ ; =
s o per cu. yd. 80| sploo
Cubic yards channel excavation for— . _____
6 S per cu. yd. I
Cubic yards per 100 feet over haul for two cents
i f S O00 per cu. yd. per 100 ft. ogz| Zooloo
Cubic yards miles hauling surfacing material_____
8 S TO0 LI per cu. yd. mile V=T E&FC | oo
Station excivation for
9 per sta.
10 :
11 ]
HARD SURFACE ITEMS
1 Square yards gravel surfacing in place 4” dee
12 { per sq. y
| Square yards gravel surfacing in place 2” deep
13 per sq. yd.
Square yards gravel surfacing in place__________ - L
14 deep. per sq. yd.
Square yards brick pavement with asphalt filler on
15 ———————_" concrete base per sq. yd.
Square yards bituminous concrete pavement coarse
16 aggregate type on_ - concrete base
Square yards bituminous conerete pavement Modified
Topeka type on ” concrete base
1 for : per sq. yd.
3 Square yards sheet asphalt pavement on__________"
18 concrete base for per sq. yd.




SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED

DIVISION NO. 1—(Continued) COUNTY
Beginning at: g At e
< Unit Price Total Amount
ot v Item With Unit Price Bid Written in Words
. Dollars |Cents Dollars |Cents
Square yards concrete pavement_.__________” thick |
19 for per sq. yd.
Lineal feet____________" flat curb for_________ =3
20 per lin. ft.
Lineal feet__________ ” curb and gutter as shown on
21 plans per lin. ft.
Concrete catch basin with cast iron eovers_________
22 each
Cubic yards plain conerete for
23 per cu. yd.
Square yards wearing surface for
24 per sq. yd.
Extra reinforcing steel for____
25 per 1b.
26
27
DRAINAGE STRUCTURE ITEMS
Cubic yards special excavation Class “A” (Culverts)
28 per cu. yd.
Cubic yards special excavation Class “B"” (Culverts)
29 per cu. yd.
Cubic yards concrete for headwalls, including rein-
30 forcing for per cu. yd.
Cubic yards concrete, including reinforcing for box
31 culverts and wing walls for___________per cu. yd.
Lineal feet 18” corrugated metal pipe for—_________
32 per lin. ft.
Tineal feet 24” corruguated metal pipe for_________
33 : per
" |Lineal feet 30” corrugated metal pipe for_________.
84 per lin, ft.
Lineal feet 36” corrugated metal pipe for__________
35 per lin. ft.
Lineal feet 18” concrete pipe for.
36 per lin. ft.
Tineal feet 24” concrete pipe for— . ____
37 per lin. ft.
Lineal feet 30" concrete pipe for.
38 per lin. ft.




SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED

DIVISION NO. 1—(Continued) COUNTY
Beginning at: Ending at: =
: Unit Price Total
ltem | Approximate | ltem With Unit Price Bid Written in Words g
7 Dollars |Cents Dollars Cents
Lineal leet ov”’ concrete pipe 1or
39 per un, it.
Lineal teet 42" concrete pipe for.
40 per lin, ft.
. Lineal feet 48" concrete pipe for.
411 \ per Ln, 1t
Lineal teet 18" vitrified clay pipe triple strength for
42 per un. it. ,
| Lineal feet 24” vitrified clay pipe triple strength for
43 per lin. ft.
I Lineal feet 30" vitrified clay pipe triple strength for
44 per lin. ft.
Lineal feet 36” vitrified clay pipe triple strength for I
45 _——per lin. ft. |
Lineal feet______" vitrified clay drain tile for______
46 per lin. ft.
Lineal feet 6” porous clay drain tile for———————__
47 per lin. ft.
Lineal feet...___"” porous clay drain tile for
48 per lin. ft.
Lineal feet_.____" porous clay drain tile for.
49 per lin. ft.
Lineal feet 6” porous concrete drain tile for—
50 per lin. ft.
Lineal feet________" porous concrete drain tile for
51 per lin. ft.
Lineal feet ________" porous concrete drain tile for
52 per lin. ft.
53 Concrete leaching basin for.
- Vitrified pipe 1 i in f
54 itrified pipe leaching basin for, —
55
56
MISCELLANEOUS ITEMS
Lineal feet steel cable guard rail Class “A"™ for____
57 per lin. ft.
)
Lineal feet steel cable rd rail Class “B” for____ !
58 Y per lin. ft.




SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED

DIVISION NO. 1—(Continued) COUNTY pat
Beginning at: Ending at:
- Unit Price Total Amount
g qug;‘:lm“ Item With Unit Price Bid Written in Words
L Dollars lCents Dollars |Cents
Lineal teet steel cable treated wooden guard rail
59 Class “C” for per lin. ft.
Lineal feet steel cable concrete post guard rail Class
60 “D*dor per lin. ft.
Guard rail anchors for
61 each
i Lineal feet wooden guard rail for
62 : per lin. ft.
Lineal feet woven wire guard rail for. _____________
63 per lin. ft.
Concrete ditch checks Class “A” for— e
64 each
Extra concrete centers Class “A” checks for_______
65 & each
Concrete ditch checks Class “B” monolithic for____
66 each
Extra concrete for Class “B” checks for S
67 | ___per cu. ft.
Galvanized corruguated metal ditch checks Class
68 “AT? for each
Extra metal centers Class “A” checks for_____
69 per sq. ft.
Plain galvanized metal ditch checks Class “B” for
70 £ each
ol Extra metal centers Class “B” checks for__________
| per sq. ft.
' M. Ft. B. M. Timber and Lumber
72 per M. ft. B. M.
30 Ry O P il e s il A :
74

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.



If awarded a contract, we agree to begin work by__fr<S<r- 4 _______________ , 1922 __

If awarded a contract we will complete work by_;)é.k‘-QA_lf. ______________ L 198

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 80 days of written notice from
the Department of Public Works advising that such work may be started and shall complete such
work within 8 o L 0. 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

(ot oL e S RN b A 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.

. e - -

Address



Road Contract
THIS AGREEMENT, made and entered into this__/~7.__day ofjé_ty_zb__.gu_, 1922,

by and between the Board of County‘nz_ /sés_f.fc:_c:n_l—:_v::&:‘}.—: ______ of_;_,__f-_:-_l_'_;,-l.7 _____
7

and the Department of Public Works of the State of Nebraska, parties of the first part, and

Mfﬁ&%@_‘:}:ﬁ#ﬂ_‘n_f&-&l_gx&(_ ______ _(_5:_1_1__-_«-:*__1 7_____/_1_‘;«:4_}__" _____

party of the second part:
WITNESSETH: That the party of the second part, for and in consideration of the sum of

B S iy e i # aa el copbiy ¥ fog —>=—==-== Dollars
payable as set forth in the specifications constituting a part 6f thls}(c—ontract, 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____/_/_?:__day of___iz.f-_;_‘_-_:g___ _______ , 1927as follows: being items__________________
nnmbered__.{;L_éi_,_sj‘:,‘__z-_.."‘;:_é______-_z:::)_‘ﬂ_s :%:-:;‘T.—..__éﬁ_: §_../_ ________________________

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 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.

8



All work required in earrying 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 econtract 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 a.nd agreed by the parmes to this contract that the above work

B M R L T T R S B 5

shall be completed on or before the____/_____ aay of b oL , of 192.<-_, and
that the time of completion of said work is the essence of this contract.



IN WITNESS WHEREOQF, the parties hereto have set their hands for the purpose herein ex-

Sl ‘Z{/ "//"LO*"-—f& 7 gt
L f e T
“~Chairman, County Board of_ '_<_-_</_-:r_1_-.::7____County
Chairman, County Board' of ____________________ County
Parties of __ ____________________________________________
the S Chatrman.County Boagd of. . o o oL o County
First Part
THE DEPARTMENT OF PUBLIC WORKS OF THE
STATE OF NEBRASKA
(aipriat) |

( R .
/4_-3_7_{':_-}_  —mn Aéé_:'m;_@.;- X 4o _{_‘g_/_‘/_ caisC A
_../:l_-_b/_’)_-’_'f:};f{j:__n_; _i}',;____z{e;}_ PP ) e
Parties of 4 o :
the e —
Second Part
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Bond of Public Contract
KNOW ALL MEN BY THESE PRESENTS: That we . (/ M ___________

PEL U SO B i A

as sureties, 4re held and firmly bound until the Department of Public Works of the State of Nebraska,

the County Board ojrl;.f&w:bf the County of_é_______?z _______ , Nebraska, and

the County"Board of - ... = T 0sey ofithesOounly ol -So s e TR0 ' __» Nebraska, in the

penal sum obgeg'?:jm-:_ __M.?i?__,Dollars and for the payment of which we do
hereby bind ourselved, our heirs, executors and administrators, jointly, severally, and firmly by

these presents.

copy of which the contract together with all of its terms, ; venants, conditions @Z 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 saldLA:éy PECS VI ___“_‘_':‘t“z‘—_:_«fraéo_-a_(_as principal shall

in all respects fulfill his said contract according to)’ﬁ: 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 effeet; 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.

12

Attorney in Fact



SEC

Nebraska
Department of Public Works

Section No. 11
D/?‘c’;///
Special Provisions = hes
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.




Proposal

BIDDER.__ (s to (. & Joaelpe . L R A T TR AT, 1

ADDRESS_-?_f__T‘::?_E’:’E‘:}_—:__;;-Qfé‘ffi’_f%:_—;____________-.. ______

Proposal for work on Federal Aid Project Number___ <9< ~Co______________ and County
Paving Distriet Number______________________ Stard ot Hip A e B f i B i R

County ol C—trkot ooy ) 200 Nebraska.

To the Department of P ic Works of the State of Nebraska and County Boards of ____________

L Com s,

We have carefully examined the plémZ;nd 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. ;



SCHEDULE OF PRICES BID FOR THE WORK

DIVISION NO. 1

Beginning at:_<f-<_. ? A B2 /’)0"“‘-’{: Ending at: AP ry

.,L,/w;«ac LT it

COUNTY __ =

ONTEMPLATED

<

e

4 e e

>

. Unit Price Total Amount
ool M ¢ Item With Unit Price Bid Written in Words
0. Dollars ICents Dollars - Cents
GRADING ITEMS
Cubic yards earth excavated for
1 per cu. yd.
Cubic yards excavation for surfacing :
2 per cu. yd.
Cubic yards solid rock excavated for______________
3 per cu. yd
Cubie yards loose rock excavated for—_____________
4 s per cu. yd.
Cubic yards special excavation “Class B”__________ 3
5 per cu. yd.
Cubic yards channel excavation for— e
6 = per cu. yd.
Cubic yards per 100 feet over haul for two cents
' § per cu. yd. per 100 ft.
Cubic yards miles hauling surfacing material______
8 per cu. yd. mile
Station exeavation for.
9 per sta.
10 - ¢
11 |
HARD SURFACE ITEMS
1 Square -yards gravel surfacing in place 4” deep
12 | per sq. yd.
| Square yards gravel surfacing in place 2” deep
13 per sq. yd.
Square yards gravel surfacing in place__________"
14 per sq. yd.
Square yards brick pavement with asphalt filler on
6 1 s e e et A ” concrete base______________ per sq. yd.
Sqnare yards bituminous concrete pavement coarse
16 aggregate type on_______________" concrete base
Square yards bituminous conerete pavement Modified
Topeka type on ” concrete base
b g for per sq. yd. !
Square yards sheet asphalt pavement on_._______"
18 concrete base for per sq. yd.




SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED

DIVISION NO. 1—(Continued) COUNTY .. 2
Beginning at: Ending at:___ P, . -\
. Unit Price Total Amount
Il?m A mm" Item With Unit Price Bid Written in Words
- Dollars |Cents Dollars |Cents
Square yards concrete pavement____________" thick|
19 for per sq. yd.
Linenl Tesk. - 2" flat embfor .
20 per lin. ft.
Lineal feet__________” curb and gutter as shown on
21 plans per lin. ft.
. Concrete catch basin with cast iron eovers_________
22 each
Cubic yards plain concrete for
23 per cu. yd.
Square yards wearing surface for
24 per sq. vd.
Extra reinforcing steel for
25 per 1b.
26
27

DRAINAGE STRUCTURE ITEMS
Cubie yards special excavation Class “A” (Culverts)

28 per cu. yd.
Cubic yards special excavation Class “B” (Culverts) !
29 per cu. yd. {
T Cubic yards concrete for headwalls, including rein- '
30 forcing for. per cu. yd. i
Cubic yards concrete, including reinforcing for box
31 culverts and wing walls for___________per cu. yd.
Lineal feet 18” corrugated metal pipe for__________
32 _ per lin. ft.
Tineal feet 24" corruguated metal pipe for________
33 per lin, ft.
Lineal feet 30” corrugated metal pipe for —_______.
34 per lin. ft.
Lineal feet 86" corrugated metal pipe for__________
35 per lin. ft.
Lineal feet 18” concrete pipe for.
36 per lin. ft.

Lineal feet 24” concrete pipe for——______
- per lin. ft.

Lineal feet 30" concrete pipe for




SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED

DIVISION NO. 1—(Continued) COUNTY
Beginning at: Ending at:
: Unit Price T 3
ol e Item With Unit Price Bid Written in Words S
; Dollars |Cents| Dollars Cents
Lineal leel sb” concrete pipe tor.
39 per un. ft.
Lineal teet 4Z” concrete pipe for.
40 per lin, ft.
Lineal feet 48" concrete pipe for.
41 : per lin, ft.
: Lineal teet 18" vitrified clay pipe triple strength for
42 { per un. it.
Lineal feet 24" vitrified clay pipe triple strength for
43 per lin. it.
1
Lineal feet 30” vitrified clay pipe triple strength for
44 per lin. ft.
Lineal feet 36" vitrified clay pipe triple strength for
45 per lin. ft. '
1
Lineal feet______" vitrified clay drain tile for____—_
46 per lin. ft.
Lineal feet 6” porous clay drain tile for. St
47 per lin. ft.
Lineal feet_.____" porous clay drain tile for.
48 per lin. ft.
Lineal feet__ " porous clay drain tile for_
49 per lin. ft.
Lineal feet 6” porous concrete drain tile for— -
50 per lin. ft.
Lineal feet________ ” porous concrete drain tile for
51 per lin. ft.
Lineal feet ________" porous concrete drain tile for
52 per lin. ft.
3 1 = :
53 Concrete leaching basin for.
i Vitrified pipe 1 i i
54 itrified pipe leaching basin for
55
56
|
MISCELLANEOUS ITEMS
Lineal feet steel cable guard rail Class “A” for____ I‘
57 per lin. ft. 1
Lineal feet steel cable guard rail Class “B” for____ !
58 per lin. ft. l

;L



Beginning at:

SCHEDULE OF PRICES BID FOR THE WORK CONTEMPLATED
DIVISION NO. 1—(Continued) COUNTY Lo

i ;r Ending at:

p Unit Price Total Amount
Item Approximate & . : x X i
No. Quantities Item With Unit Price Bid Written in Words ottars | Gonith Tellars |t
en
Lineal ieet steel cable treated wooden guard rail
59 Class “C” for. per lin. ft.
Lineal feet steel cable concrete post guard rail Class
60 “D” for per lin. ft.
Guard rail anchors for.
61 each
Lineal feet wooden guard rail for.
62 per lin. ft.
Lineal feet woven wire guard rail for. (o2 AP
63 per lin. ft.
64 Concrete ditch checks Class “A” for_______________
/O puhl' -y f 1 25| AL |50
Extra concrete centers Class “A” checks for_______
65 each, TS5
Concrete ditch checks Class “B” monolithic for____
66 each
Extra concrete for Class “B” checks for o
67 per cu. ft.
Galvanized corruguated metal ditch checks Class
68 “ A” fOl’ each
Extra metal centers Class “A” checks for_-________
69 per sq. ft.
- Plain galvanized metal ditch checks Class “B” for
70 each
Extra metal centers Class “B” checks for__________
1 per sq. ft.
' M. Ft. B. M. Timber and Lumber
72 per M. ft. B. M.
73 Py i 1,
74 i) o

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.



If awarded a contract we will complete work by_;_jf_t‘:,c LR R b 1] I L
hec

Except if awarded a contract for guard rail, ditch ks,”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 withiDe e a e 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 8 cof - St Ble T e 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.

Name C

——— v e o e o e

Address



|
|

Road Contract
THIS AGREEMENT, made and entered into this,_Z’_‘f___day V_-:-:_L_:_k_—_e _____ Ry
bfr and between the Board of County‘g.ﬁ:?&%_’::gf:_f:_—f‘:_e-_‘::%f_;_ﬁ‘_ of___(; L ;_‘_._L_, e

___C.“-_-_-:r:__‘-_:?jr _____________________________________________________________________

and the Department of Public Works of the State of Nebraska, parties of the first part, and

(_‘?ﬁt_‘:_ﬁ__“ (# ..'l—__'_ s ;%:__C;z;:; ________ of __:é-_ vl o ,___':{ 1 S R
party of the second part:

WITNESSETH: That the party of the second part, for and in consideration of the sum of

Ve / o
( ,.Q“::f—:« bocnielacat o oL -—Conror vl u 200 ————————————————--— Dollars

payable as set forth in thé specifjéations constituting a part of this contract, hereby agrees to con-
struet 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_,,df___day of.j:::.:‘:}::------.., 1927as follows: being items__________________

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 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.

8



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 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, subjeet 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 ag'reed by the partles to thls contract that the above work

ey
e e S ST i sz

shall be completed on or before  C R A day of_?y_ __________________ , of 1927 __, and
that the time of completion of said work is the essence 6f this/ ontract




IN WITNESS WHEREOF, the parties hereto have set their hands for the purpose herein ex-

progsodtobhmsane .. e i Lt other instruments of like tenor, this__/_‘f___-
day of ____ e gt L (8 ,1922__
r Z’.-&_“’J_;_'____ZES:_&_‘E: _______ :_72_::_::_;._/____
_Chairman, County Board £ (et - :__71___County
Cheiyman, County Board of ..o = . - - County
Parties of R T N e G A A
the 4 “Chairman, County Board of_ - . .| County
First Part

THE DEPARTMENT OF PUBLIC WORKS OF THE
STATE OF NEBRASKA

\:-LL;/*L"(’!

S i

L

Parties of
the
Second Part
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Bond of Public Cont?; ‘ o P
KNOW ALL MEN BY THESE PRESENTS: That we-_,fg/_%«_{“_ce_«s.._f_;g_/_u;:::]—es‘

WP s SO RRRSE R as principal, and_ 4. K. DA Larak
as sureties, are heldajz:l firmly boﬁnd until the Department of Public Works of the State of Nebraska,
the County Board ots:{'_’f . , : 7 gl , Nebraska, and
' » Nebraska, in the

the County Board of

penal sum of e Axrvoload Loy mteee « %2 Dollars and for the payment of which we do
hereby bind ourselves, our heirs, executors and administrators, jointly, severally, and firmly by

these presents.

of the State of Nebraska, and the County Board Ofl'f—k_‘:_tr_‘.::ﬁ'ﬁ‘f"—'_;____ of__C;,kx:x.e;.?:

County and the County Board of _____________________ o S s I B County of the
State of Nebraska, the contract for_.r:____ e F YEG S ;/:3;./ e )
____CSE CF Tl e i 5 C;»g_t.f_k:—_'—_ft;»_-., ____.C-_j—i’:_‘-::':—_‘::j_r: _____________________________

copy of which the contract together with of its terms, covgl‘ér:ts, conditions and stipulations is
incorporated herein and made a part hereof as fully and amply as if said contract was recited at

lenth herein.
3 5 f,-) ety
Now, therefore, if said__ (e sas Tl (.. T o—. 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 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.

SIGNED this__<4Z____day of_.__f- e e ST I , 1924
( - . e
C ;f:ts?.?:.&:/_*::’i_‘;i_;:n{;/u______(_;?_“_ _________
Prinéipal
_C_—: ________ _Z_ ﬁff g 72_1.‘_‘:’_‘_-. l =
Agent

Attorney in Fact

12
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