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NOTICE 70 ENGINEZERS

The following specifications are to be
used only as a guide for it is realized that
no single standard specifications will cover
satisfactorily all varistions in local con-
ditions which may prevail for individual jobs.
Therefore, the Engineer should give particular
ettention to the items listed and make such
changes as are necessary to meet prevailing
piaysical and economic conditions.
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SPECIFICATICNS

COLLECTING SYSTEu
(Saritarr Sewers)

-

Description

This work will include all sewer lines, wyes, specials, clean-
outs, lampholes, manholes and all other work embraced in this sys-
tem. It is the intent of these specifications that this contract
shail include all work of every nature, all egquipment materials,
appur tenances, and cervices necessary to make this system complete.

Sewer Pipe

The pipe for this sewer system shall be of bell and svnigot type
as described herein.

a. Vitrified Pipe

All vitrified r‘e shall conform to the Standard
Specificaiions for " ay Sewer Pipe", A.S.T.i. Serial
designation Cl3-35 with subseguent revisions.

b. Concrete Pipe

All concrete pipe shall conform to the latest apn-
proved A4,S.7.M. Standard Specifications, Serial desig-
nation C14-35, with sutsequent revisions.

Irencaing

Unless otherwise directed by the Engineer, all trenches in which
pipes are to be laid shall bve excavated in open cut, to such depths
and widths as will give sufficient space for placing the vipe for
drainage, and for proper back-filling. The trenches will be excavated
to the depths specified by the Engineer. Before laying the pipe,
the trench shall be opened far enough ahead to reveal obstructions.
The trench shall be straight and uniform and shall be kept at a uni-
form distance from the center line of the street or roadway, or as
directed by the Engineer.

Cbstructions

In cases where gas, sewer or other pipe is encountered, it shall
noi be displaced nor molestei unless necessary, in which case it
shall be replaced in good condition promptly. Materials excavated
shall be disposed of so as to interfere as little as possible with
public travel, and in all cases the disposition of excavated material
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shall te satisfactory to the Engineer. All gas, water and storm
sever lires damaged or molested in the construction shall te re-
placed or repaired at the Coniractor's expense, unless in the opin-
ion of the Engineer such damage was caused through no fault of the
Contractor.

At all street cressings and road crossings, only ore-half of
such street crossings and road crossings shall be excavated before
nlacing temporary bridges over tne side excavated, for the conveni-
ence of the traveling public. All temporary bridges, barricades,
lanterns, ancd watchmer by night and such other signs and signals by
day, as shall be necessary to warn tine public of the dangers caused
by excavations and other obstruction shall te provided by and at
the expense of the Contracter.

Laying Pipe

The pine skall be laid accurately in line and grade as furnishe:
by the Engineer. Bell holes shall be dug in advance of the pipe lay
ing. Each pipe shall te so laid as to form a close joint with the
next jointing pipe and bring the invertis continuously to the require
grade, Supporting of pipe on blocks will not Te permitted.

Branches, fittings, and specials shall be provided and iaid as
indicated on the drawings or as directed by the Engineer. All open
ends of nipe and branches shall be sealed with stoppers or bulkheads
firmly held in place in a manner acceptable to the Engineer,

At the end of each day's work the open ends of the pipe shall
be satisfactorily protected against the entrance of earth or other
materials.

No special payment will be made for stoppers or bulkheads.

Backfilling of Sewer Lines

In the backfilling of the trench, material reasonably free from
rock and acceptable to the Engineer shall be used; the backfill mate-
rial shall te carefully tamped under and around the lower half of
the pipe up to the point where the pipe is thoroughly covered, In
filling the remainder of the trench, the backfill material may be
shoveled into the trench without compacting and heaped over it wher-
ever, in the judgment of the Engineer, this method of backfilling
can be done without inconvenience to the traveling public. When so
required by the Engineer, the backfilling shall all be done in layer
not exceeding 6" and firmly tamped into place by tampers or rammers;
mechanical tamping will be required on lines where street pavement
is to be replaced, when directed by the Engineer. The Engineer may
vermit the puddling of ditches to compact the backfill in lieu of
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tamping with mechanical tampers. The Engineer may also require
pudéling where in his judgment it 1s necessary for proper compac-
tion. Wherever in the opinion of the Engineer it is necessary the
Engineer may require the Contractor to use a combination of any or
all the above outlired methods for the proper compaction of the
backfilling in the trenches. Before final acceptance, the Contractor
will be required to level off all trenches where backfilled materials
have been piped up, or to bring up the trench to the grade of the
roadway where necessary; also to remove from the streets, roadways
and private property all excess earth or other material not needed

in the work,

Joints and Caulking

Joints on vitrified clay, or concrete pipe shall be made with
cement mortar and a picked oakum gasket. Cement mortar shall con-
sist of one part Portland Cement and one part sand and shall be
troweled to a smooth bevel around socket of pipe. Inside of pipe
shall be mopped out after joint is made. "Slip Seal" joint will be
acceptable in lieu of cement joints, subject to the approval of the
Contracting Officer. If Slip Seal joint is to be used it shall te
as mapufactured by the Universal Sewer Pipe Corporation, or equal,
with the provision that the material is used in strict accordance
with the manufacturer's specifications.

House Connections

The Engineer will designate the location and will furnish grades
for the points in the collector lines where wyes are to te installed
for house connections. This Contractor shall lay the house connect-
ing line from this point to a point approximately 5 feet from each
building and connect with sanitary drain from building where same
has been previously installed bty others. FWhere house drain line has
not been installed the open end of the pipe shall be sealed with
stoppers or bulkheads in a manner acceptable to the Engineer. The
minimum cover over house comnections in traveled streets or alleys
shall be 5', unless otherwise specifically authorized by the Engineer.

Manholes

Manholes shall be installed where shown on the drawings or as
directed by the Engineer. They shall be 3' inside diameter. They
shall be constructed on a six inch foundation and floor. Inverts to
be built as hereinafter specified. The manhole proper shall be con-
structed of brick masonry. The concrete foundation and other con-
crete used in connection with the construction of manholes shall be
of 2,000 pound concrete.

(a) Brick

Brick used in the construction of manholes shall
be grade "A", common, sound, hard burned and shall meet
all requirements of the A.S.T.M. Standard Specifications,
(C-62-30) with subsequent revisions.

3
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Mortar

Mortar for brick work shall be composed of one part
cement and two parts sand, to which a small amount of hy-
drated lime, not to exceed 10 pounds for each sack of
cement, shall be added.

Rrick Walls

The brick walls skall be 8" thick and shall be laid
all headers with well tonded joints struck off smoothly
on the ingide. All Jjointing spaces must be completely
filed with mortar. The outside of the manhole shall be
plastered with cement mortzr,

Invert
The invert shall be constructed of split sewer pipe
in straight sewer line. Curved inverts shall be constructed

with concrete.

Manhole Frame and Cover

Standard cast iron manhole frame and cover marked
"Sewer" shall be furnished for each manhole and thoroughly
grouted in place with cement mortar. The frame and cover
shall be of the type and dimensions shown on the drawings.
The castings shall conform to the Standard Specifications
for Gray Iron Castings, A.S.T.M. (serial designation A48-18)
with subsequent revisions.

Castings shall be true to pattern in form and dimen-
sions, free from pouring faults, sponginess, cracks, blow-
holes and other defects that would effect the value for
the service intended.

Manhole Steps

Manhole steps shall conform to the details shown on
the drawings. The steps shall be made of highest grade
cast iron, resistant to rust and corrosion. After being
set they shall bte given one coat of approved protective
asphalt paint.

COLLECTING SYSTEM
(Storm Sewers)

2. Storm Water Sewers

(a)

This Contractor shall provide storm water drains of
sizes noted and run as shown on the drawings or as directed
by the Engineer,
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(v) ¥ind of pipe, method of laying, etc., shall be
as described and specified for "Sanitary Sewers" ex-
cept that all concrete pipe of 18" in diameter and
over shall conforn to A.S.T.M. specifications, serial
designetion C75~35 with subsequent revisions.

(c) Manholes to be type specified for "Sanitary
Sewers",
(a) Catch basins to be standard, flat grill type top

as shown on drawings,

EXCAVATICN

Description

This work shall consist of excavating the roadway, the removal
and satisfactory disposal of all materials taken from within the lim-
its of the work, and shall include all excavation, shaping, and slop-
ing necessary for the construction and preparation of the enbankment,
subgrade, shoulders, slopes, ditches, intersections, approaches, and
private entrances to the reguired alignment, grade and cross—section
as required,

Construction Methods

All suitable materials removed from the excavation shall be used
as far as practicable in the formation of the embankment, subgrade
and shoulders, and at such other places as directed. ¥o excavated
materials shall be wasted without permission and when such material
is to be wasted it shall be disposed of as directed by the Engineer,
Yo payment will be made for any excavated material which is used for
purposes other than those designated. During the construction of the
roadway the roadway bed shall be maintained in such a condition that
it will be well drained at all times,

After the earth work has been substentially completed and after
all drains have been laid, the subgrade shall bs brought to the lines,
grades and cross-section shown on the plans, The subgrade shall be
thoroughly compacted by rolling, except wnere sand-clay, topsoil, or
gravel surface, or bituminous mixed-in-place base ccurse, is proposed,

All soft and unstable material and other portions of the subgrade
which will not compact readily shall be removed as directed. All rock
or boulders aprearing in the earth excavations or embankments shall
be removed or broken off to a depth of not less than six (6) inches
below the subgrale, All holes, ruts, or depressions that develop in
the subgrade, shall be filled with approved material and the subgrade
brought to line and grade and compacted; this additional material as
needed shall be obtained as "Excavation", If the subgrade is too dry

5
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to compact properly wher being rolled, it shall be thoroughly wet by
sprinkling as deemed necessary by the Engineer to secure proper com-
paction, The rolling of the subgrade as required above shall be done
with a power driven roller weighing not less than ten (10) tons.

ROADYWAY PAVING
{(Waterbound Macadam Base)
Type A

(a) ZDescription

Waterbound macadam base shall be placed on the pre-
pared subgrade to the line, grade and thickness shown
on the plans and typical cross~section., Side forms or
curbs shall be set to the line and grade for the edges
of the finished surfacing or pavement and unless other-—
wise specified shall be 2" x €" continuous wood plank
nailed to 2" x 4" x 13! stakes placed 4' apart.

(b) Materials

Waterbound racadam base shall be constructed of
crushed stone of such character that it will compact
and thoroughly lock under watering and rolling, so as
to make a stable, well keyed base, If crushed gravel
is used, it shall not contain more than five (5) per
cent of rounded, uncrushed particles,

All materials shall be free from clay, vegetable
matter and other deleterious ma%terial,

Stone shall be sound of uniform character and
quality,

Rock and screenings shall be uniformly graded
from coarse to fine and shall conform to the following

requirements:
Percentage Passing Sieve
Sieve Size Rock Screenings
| U 100 = e =m= ==
24- - -~ - -~ - - 90-100 @ - ---- -~
M - o - - - - .- - 010 @ - ==-=----
R 0-5 100
L - - 90-100
No, 200 - - - - - - - - - 5-20
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(c) Construction Methods

Crushed rock shall be spread on the prepared sub-
grade to such depth that when thoroughly compacted it
will be of ths form and dimensions as shown on the
typical cross—-section,

If rock is segregated into sizes in handling, it
shall be remixed until it presents a uniform appearance.

All rock shall be spread from the vehicle by ap-
proved soreader boxes, Dumping in piles on the sub-~
grade will not be permitted,

The macadam shall be rolled lightly to obtain ini-
tial compression and develop any irregularities, The
surface of the stone shall then be carefully trued up
and all high and low spots eliminated,

When smooth and true, the macadam base shall be
thoroughly dry rolled uatil the rock does not creep
or move under the weight of the roller,

After rolling, the surface of the stone shall be
checked with a straight-edge ten (10) feet long, If
the surface varies from the lower edge of the straight-
edge at any place by more than one quarter (*) inch, it
shall again be trued up and rerolled and this process
shall be repeated until the surface conforms to the
above requirements for accuracy.

Screenings shall ther be spread in thin layers and
each layer rolled dry until no more screenings can be
forced into the voids, The surface shall then be sprin-
kled with water and again thoroughly rolled, All excess
screenings on the surface shall be scattered by light
sweeping, The sprinkling and rolling shall be continued,
and additional screenings shall be apnlied where bare
spots appear, until all the voids are filled, and until
a slight wave of excess water and screenings forms a
grout in front of the roller. Hand brooms shall be used
to sweep the excess screenings into the unfilled voids
and to distribute them evenly, The macadam shall be re-
rolled on succeeding days as may be necessary to bond it
thoroughly and secure a satisfactory surface. The quan-
tity of screenings and water to be used shall be suffi-
cient to produce a smooth, hard, well bonded surface,

The complete base shall have a firm, even surface,
conforming to the grade for the bottom of the proposed
wearing surface and shall be of the specified thickness,

7
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Where the required thickness is five (5) inches
or less the macadam base may be placed in one course.
Where tue required thickness is more than five (5)
inches, the macadam base shall be constructed in not
less than two (2) courses. Work on each shall be per-
formed in a similar manner,

Rolling

4ll rolling shall be done with power rollers
weighing not less than eight (8) tons and with compres-
sion on the rear wheels of not less than three hundred
(300) pounds per lineal inch of tire width,

A sufficient number of rollers shall be furnished
on the work to provide one (1) roller for each four
hundred (40C) tons of macadam laid per eight (8) hour
day. All rolling shall commence at the outer edges
and continue toward the center, Under no circumstances
shall the center of the road be rolled first.,

Along curbs, headers, and walls, and at all places
not accessible to the roller, the mineral aggregate
shall be tamped thoroughly with mechanical tampers or
with hand tampers, Each hand taeper shall weigh not
less than 50 pounds and have a face area of not less
than 100 square inches,

ASPHALTIC SURFACE TREATMENT
oF
WATERBOUND MACADAM BASE
Type A-1

5. Description

(a)

This treatment is intended for application to
waterbound macadam, clay gravel, sand clay, limestone
and similar types,

(1) The base course or existing road surface
shall first be brought to uniform contour by
patching 8ll depressions and defective areas
over three-quarters (3/4) inch in diameter and
eliminating in an approved manner bumps or simi-
lar irregularities,

(2) The prepared surface shall be treated with
a bituminous primer,

(3) Upon the primed surface a treatment of as-
phalt cement shall be applied and covered with
mineral aggregate as hereinafter specified,

8
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(v) All materials and methods of comstruction shall
conform to dhe requirements of these specifications,

5.1 Materials

(a) The mineral aggregate shall consist of crushed
stone, slag or gravel, It shall be of reasonable uni-
form quality throughout and shall be clean and free
from excess of dust,

(v) ¥hen tested by means of laboratory screens, the
mineral aggregate shall meet the following requirements:

Passing 14" screen 100 per cent
Passing 14" screen not less than 90 per cent
Passing 3/4%" screen 25~75 per cent

Passing <" screen not more than 10 per cent

5.2 Bituminous Materials

(a) Asphaltic materials for prime coat shall be free
from water and shall meet the following requirements
for penetration:

Penetration at 770 F,, 100 g., 5 sec,-~—-=70-300
(v) Asphalt cement for surface treatment shall be
homogeneous and shall not foam when heated to 175° ¢

(3479 ®), It shall meet the following requirements for
venetration:

Penetration at 77 F., 100 g+, 5 sec.———200 to 350
(¢) Refined tar, viscosity nine to thirteen, may be used
in lien of asphalt cement subject to the approval of the

Contracting Officer,

5.3 Application of Asrhalt Primer

Upon the prepared base course or existing road surface, asphalt
primer shall be applied uniformly as directed by the Engineer, at the
rate of from three-tenths (0,3) to eight-tenths (0.8) gallon per
square yard at apolication temperature, It shall be applied only
where the surface is dry and, unless otherwise permitted by the Engi-
neer, when the air temperature in the shade is not less than 50° F,
The asphalt primer shall be applied for the full width between shoul-
ders or curbs by means of a pressure distributor at a temperature be-
tween 50° F. and 1500 F. After apnlication of the primer at least
twenty-four (24) hours shall elapse tefore applying the final surface
treatment,
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5.4 Application of Asphalt Cement

Application of asphalt cement shall be made uniformly at the
rate of from four-tenths (0.4) to five-tenths (0.5) gallons per
square yard at appliceation temperature by means of an approved pres-
sure distributor. At time o application the asphalt cement shall
have a temperature of not less than 275° F., nor more than 350° F.

5.5 Application of Mineral Aggregate

(a) Application of the asphalt cement shall be immediately
followed with s cover coat of clean dry aggregate, uni-
formly distribute’ by hand or by means of an approved me-
chanical spreader, at the rate of from 50 to 65 pounds per
square yard, as directed by the Engineer. The cover coat
shall be applied while asphalt cement is still hot and
shall be thoroughly broomed over this surface.

(v) Imnediately af.er spreading and brooming, the mineral
ageregate shall be rolled with a pover roller weighing not
more than eight (8) tons or less than five (5) tons, un-
less otherwise directed by the Engineer.

Rolling, accomvanied oy brooming, shall proceed in a
longitudinal direction beginning at the outer edge of the
treatment and working toward the center, each trip over-
lapping the prior trip by one-half of the width of the
first roll. The first rolling of the mineral aggregate
must be completed within one-half hour after it has been
spread. Rolling shall be continued only until a smooth,
thoroughly compacted surface has been obtained, as directed
by the Engineer. Along curbs, headers, and walls, and at
all places not accessible to the roller, the mineral aggre-
gate shall be tamped thoroughly with mechanical tampers or
with hand tampers. Each hand tamper shall weigh not less
than 50 pounds and have a face area of not less than 100
square inches.

(e) Upon completion no loose-aggregate shall be allowed to

remain on the pavement.

CK ASPHALT WEARTNG COURSE FOR WATERBOUND

MACADAM BASE
Type A-2
6. Description
(a) Rock asphalt wearing course is intended for applica-

tion to waterbound macadam, clay-gravel, sand clay, lime-
stone and similar types.
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The prepared water bound macajdam base, as herein-
before specified, shell first be treated with a prime
coat of refined tar.

Upon the primed surface a wearing course of rock
asphalt shall be applied as hereinafter specified.

All materials and methods of construction shall con-
to the requirements of these specifications.

Material for primer shall contain not less than
sixty (60) per cent by volume of refined coal tar dbase.
fluxed with a tar material (Liquid at 60 degrees F)
which shall make a homogeneous mixture and shall ve of
9 to 13 viscosity.

During hot weather only, and on earth type base
surface that is usuzlly porous, a tar mixture of 13 to
18 viscosity shall be used, when directed by the
Engineer.

Rock asphalt shall be of uniform quslity through-
out and shall have an asphalt content of not less than
six (6) per cent.

The tar for the prime coat shall not be heated to
a temperature greater than one hundred and fifty (150)
degrees F. and shall be applied at a temperature of
not less than one hundred and twenty-five (125) de-~
grees F. and at the rate of three-tenths (0.3) to four-
tenths (0.4) gallon per square yard of surface.

After the prime coat has been applied the con-
tractor shall keep all traffic off the road until, in
the opinion of the Engineer, the tar has penetrated
and dried out enough so as not to pick up under traf-
fic. The contractor shall meintain the prime coat in
a firm, intact condition until it shall have been
covered by the application of the specified wearing
course.

Application of Rock Asphalt Wearing Course

(1)

Rock asphalt shall be spread on the prepared sur-
face, as hereinbefore specified, to such depth that
when thoreughly rolled and compacted it will be of the
form and dimensions as shown on the typical cross-sec-
tion.

11
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(2) Rolling

All rolling shall be done with tandem rollers
weighing not less than eight (8) tons. Rolling shall
be as directed by the Engineer and shall continue
only until a smooth, thoroughly compacted surface has
been obtained. If after first rolling has been com-
pleted any iiregularities in the surface should de-
velop the contractor shall reroll the surface to the
satisfaction of the Engineer.

BiTUMINOUS ROAD-MIXED SURFACING
Type B

Description

Road-mixed surfacing shall be composed of mineral aggregate and
liquid asphalt, mixed on the roadbed, and spresd and compacted in
accordance with these specif.cations and in cornformity with the lines,
grades and dimensions shown o . the plans and the typical cross-sec-
tion.

If the contract provides for placing road mix on existing travel
ways or bases, the surface of same shall be scarified, watered and
rolled and a prime coat of liquid asphalt applied before spreading
the mineral aggregate; otherwise the mineral aggregate road-mix shall
be placed, in one course, on a prepared sub-grade, omitting the prime
course; all as hereinafter specified.

Materials

/

{a) Asphalt

Liquid asphalt shall be an oil asphalt or a mixture of
refined liquid and refined solid asphalt. It shall be free
from admixtures with any residues obtained by the artifi-
cial distillation of coal, coal tar, or paraffin oil and
shall be homogeneous and free from water. No emulsification
or solution shall occur when a thirty (30) gram sample is
boiled for two (2) hours with two hundred fifty (250) cubic
centimeters of distilled water in a five hundred (500) cubic
centimeter Erlenmeyer flask equipped with a reflux con-
denser.

(v) Grades
Asphalts shall be classified by penetration when

tested in accordance with standard methods of tests of
American Associatioa of State Highway Officials.

12
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{¢) Mineral Aggregate

Mineral sggregete shall consist of any one or a mix-
ture of the following materials: (1) broken stone or
crushed gravel, (2) natural material having essentially the
same qnalities of angularity as broken stone and meeting
the requirements for stability when combined within the
limits for grading, (3) nstural rovgh surfaced gravel meet-
ing the requirements for stability when combined within the
limits for grading.

The mineral shall be tough, durable, and sound, and
shall be free from adobe, vegetable matter, and other dele-
terious substances.

Grading

The mineral aggregate shall be of such size that the percentage
composition by weight, as determined by laboratory sieves, will con-
form to one of the following gradings. Unless otherwise specified in
the special provisions the minerel aggregate shall conform to the
grading specified for three-fourths inch (3/4") maximum aggregate.

Percentage Passing Sieves

3/a" Maxi- 1/2" Maxi- 3/8" Maxi- No. 4
Sieve Size myn mum mam Maximum
L 100 --- - - - -- -
3[4 - - - - - - 95-100 100 - - - - - -
1/2" = = = = - - - - - 95-100 100 - - -
3/8" - -~ - - - 65-85 75-95 95-100 100
¥o. 4- - - - - - 50-65 55-73 65-85 90-100
Ho. 16 = = = - - 30-43 30-45 38-52 46-67
o. 80 -~ - - - - 16-25 18-27 20-30 22-33
No. 200- - - ~ - 3-8 4-9 5-12 6-14

The gradings within the above tolerances shall be of such uni-
formity that the fractions of agzregate passing the Nos. 4, 50, and
200 sieves during any day's run will conform to the following
limitations:

Haximum variation of percentage of material passing

No. 4 sieve - - - -6
Maximum variation of percentage of material passing

No. 50 sieve - - - = 5
Maximum variation of percentage of material passing

No. 200 sieve - - - - 4

Subgrade

Surfacing shall not be placed until the subgrade has been bdbrought
to a smooth and well-compacted condition, true to grade and cross-
section and free from ruts and inequalities.

- -
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7.4 Sypresding Aggrezate

7.

Coarse and fine aggregate shall be deposited in a single wind-
row in such quantity and nronortions as to provide sufficient total
aggregate, conforming to the snecified grading, to produce a fin-
ished wearing course of specified thickness.,

After the proporticns of coarse and fine aggregate have been
edjusted, the total aggregate shall be thoroughly mixed to the satis-
faction of the Engireer, with disc harrow and blader. It shall then
be bladed into a sirgie triangular windrow for final measurement and
adjustment as may be directed by the Ingineer.

Application of Asphaltic Binding Material

(a) Imnmediately prior to application of the liquid as-
phalt binder, the windrow of mixed mineral aggregate shall
be bladed across the road to a full uniform cross-section.
If wet or damp, it shall first be bladed back and forth
until dry and when asphaltic material is applied, shall
contain not over one and one-half ner cent (1-1/2%) of
moisture.

(v) Upon the layer of graded aggregate, the liquid as-
phalt binder shall be applied uniformly by means of a pres-
sure distributor, at a temperature between 160° and 200° F.
and at the rate of approximately one (1) gallon per square
yard, so as to produce a firal mixture of four per cent
(4%) to seven per cent (7%) of asphaltic material.

The treated aggregate shall then bte mixed by means of a disc
harrow until all free asphaltic material has been mixed into the
mineral aggregate. No traffic shall he sllowed on the freshly

reated surface ahead of the harrow,

AS soon as a full width section of the mineral agzregate has its
total application of asphaltic material and has been thoroughly
disced, mixing shall be continued with special road-mixing equipment,
such as multiple blade drags or maintainers, pin mixers or other
type mixers approved by the Engineer, until a thoroughly uniform
mirture has been produced. If a road blader is used for mixing, the
treated aggregate shall first be bladed into a single windrow at one
side of the road after which it shall be moved in successive cuis to
a windrow on the opposite side of the road, taking care not to bring
in untreated base or shoulder material. This operation shall be re-~
peated until the asphaltic material and mineral aggregate are thor-
oughly mixed into a uniform color, free from fat spots, balls and
uncoated particles.
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{¢) The 1iquid aspkalt binder shall be carefully heated
by means of closed steam coils in tank, designed to secure
uniform lheating of the entire contents. The Contractor
shall provide all necessary facilities for deternining its
temperature during heating and prior to application and
shall take all usual precantions incident to handling
materials of this nature.

Unless otherwise permitted by the Zngineer, it shall be applied
when the air temperature in the shede is not less than 50° F,

Spreading and Compacting Kixture

The asphalt mixture shzall be spread for compaction from the
windrow produced from the last mixing operation. It shall be bladed
from this windrow in a successica ¢f thin layers to a uniform cross-
section of correct thickness.

Rolling shall commence at tne outside edges and progress toward
the center of the roadbed and shall %Ye continuous throughout the
spreading omerations. During vlading and rolliing, all lumps or com—~
pressed masses of the mixture shall be remixed and again rolled. On
completion of blading operation, all loose stone shall ue swept to
the outside surfaced area and be incorporated in the shoulder or
picked up and disposed of,

The complete surface, when ready for acceptance, shall be thor-
oughly compacted, smooth znd even, true to grade and cross-section,
and free from irregularities. When a straight edge ten (10) feet
long is laid on the surface parallel to the center of the roadway,
the surface shall vary in no place more than one-~fourth (1/4) of an
inch from the lower edze of the straight edge.

Polling shall be done with a power roller weighing not less than
five (5) tons and not more than ten (10) tons. Over areas where
naterials cannot be placed and properly compacted by means of power
equinment, the material shall bte spread, rakecd and compacted by other
approved methods,

SOIL - CEMFNT ROADVAYS
Tyne C

General

Before construction work is started, complete laboratory analy-
Sis and testing of the soils to be used must be performed to deter-
mine the amount of cement to be used and the moisture contents of the
soil and soil-cement mixtures and the densities of the compacted
soil-cement mixtures which will control construction requirements.
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8.1 Description

This item shall consist of a roadway composed of a combination
of soil and portland cement uniformly mixed, moistened and compacted
in accordance with this specification, and shaped to conform to the
lines, grades, thicknesses and typical cross-section shown on the
plans, Construction shall proceed as follows:

(a) The s0il in the roadway shall be pulverized for the
necessary depth and the full width to be treated with
cement,

(v) Portland cement shall be uniformly spread and mixed

with the pulverized soil.

(¢) Water shall be added as needed with a pressure dis-
tributor and shall be uniformly incorporated in the mixture
in the amounts regquired to attain the optimum moisture con-
tent specified by the Engineer for the soil-cement mixture.

(a) The mixture shall e compacted uniformly with sheeps
foot rollers in one continuous operation from the bottom
of treatment to %the surface. The mizture shall be com-
racted at the optimum moisture content and to the density
specified by the Engineer.

(e) After compaction is completed with the sheeps foot
rollers, the surface shall be shaped, and then finished
with » smooth-wheeled roller.

The equipment used shall be in suitable operating condition and
approved by the Engineer. Equipment not satisfactory to the Engineer
shall be removed and satisfactory equipment supplied.

8.2 Materials

Portlsnd Cement

Portland cement shall be of a standard brand, and shall
conform to the requirements and tests of the latest "Standard
Specifications and Tests for Portland Cement", Serial Designa~
tion: (C9-38, of the American Society for Testing Materials.
One (1) cubic foot of portland cement shall be considered as
weighing ninety-four (24) pounds.

Contractors, at their option, may use bulk cement, pro-
vided the apparatus for handling, weighing and spreading the
cement is approved by the Engineer in writing,

Water

The water used in the construction of this roadway shall be
free from salt, oil, acid, organic matter or other deleterious
substances and shall be subject to the approval of the Engineer,
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Soil

Th2 soil for this roadway shell consist of ths natrral mate-
rial in the roadway or selectec soil which shall te oporoved by
tae Ingineer.

3.3 Construction Methods

(a) Preparation of the Existing Roadway

3efore undertaking other construction operations, the
existing roadway shall be zraded and shaned to conform with
the grades, lines and cross-section reguired for the com-
pleted roadway. Any 2d<itional soil needed shall be
placed as the Dangineer mar direct and any unsuiiadle mate-
rizl shall Ye removed and replaced with materisl accentable

ko

to the Eigineer.

{b) Pualverizing

Prior to the azpplication of cement, the soil to be
treated shall be scarified and pulverized for sufficient
width and depth to give the compacted cross-se:zticn shown
on the plans. Fulverizing shall continue until eighty per
cent (saﬁ) of the soil, by dry weight, exclusive of gravel
or stone, shall pauss a Yo. £ sieve, and the soil shall be
manipulated until the nmercentage of moisture in the soil
does not excesd by more than two (2) the percentacze of
moisturs specified br the Bugireer for the soil-cement mix—
tare before compaction. The length of roadws scarified
and prdiverized at aay time shall not excesd the lenstl
which can be completed in accordence with this snecifica-
tion in two (2] working darys except by special weruission
of the Enzine=r.

(c) Aprlication of Cament

The pulverized soil shall »e shaped to the oporcximate
cress-section shown on the plans and the specified gquantity
of portland cement reguired for the full deptlh of treatment
shall be wniformly srread over the surface in one oneration
in a manner satisfactor: to the Eangineer. Fo equimment,
except that used in sprealing and mixing, will be 2llowed
to pass over the freshly spread cement vntil it is mizxed
withr the soil.

() Mixinge

Inediatel:s after the cement has heen distrivoted it
shall ve nixed witih the loose soil for the full depnth of
treatment. Core must be exercised that no cemeant is mixed
below the desired depth. Mixing may e accomplished with
field cultivators, geng plows, disc harrows, rotar;” tillers
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or other implements approved by the Engineer anc shall be
continued for ag long a neriod of time and repeatiel as

may be necessary to insure = thorough, uniform and intimate
iix of the soil and cement and until the reswlting mixture
is homogeneous and wniform ia appearance. The mixziure shall
thien be shaped to the aprroximate lines and grades sicwn

on the plans.

Application of VWater

Immediately after mixing of soil and cement is complete,
the moisture content of the soil-cement mixture shsll De
determined by the Zagzineer and, if required, water siall be
uniformly applied in such quantities and at such a rate as
directed by %he Ingineer. A water supply and pressure-
distriduting equipment shall be provided which will permit
the continuous application of all water required on the sec-
tion of roadway deing processed withia three (3) ours.
Bach application or increment of water shall be partially
incorporated by field cultivators, gang plows, ¢isc harrows,
rotary tillers or other implements approved bty the Engineer
S0 as to avoid concentration of water near the suriace.
After the last increment of water has lLeen added, mixing
shall be continued by using field cultivators, Zang plows,
disc harrows, rotary tillers or other implements apnroved
by the Engineer. This equipment shall be of sufficient
size and capacity to distribute the moisture wniformly
hroughout the full deptih of the mixture in one (1) oper-
ation. Particular care shall be exercised %o insure satis-
factory moisture distribution along the edges of the sec-
tion. When water sprealing and mixing is completed, the
percentage of moisture in tie mixture, on a dasis of dry
weight, shall not vary from the specified optimwn percent-
aze of moisture of the mixture by more than one-tentine This
specified optimum moisture shall be that prevailing in the
noist soil-cement at the time of compaction and shell be
determined in the field by a moisture-density test. A.S.T.M.
Designation: D558-407, on representative samples of soil-
cement mixture obtained from the roadway toward the con-
clusion of moist mixing operations.

Compaction

Prior to the vezinning of compaction, and as » continu-
ation of mixing operations, the mixture shall be thorouvghly
loosened for its full denth and then shall be wifomly
compacted with a sheeps foot roller. Compaction shall be-
zin at the bottom and shall continue until the entire depth
of soil-cement mixture is uniformly compacted to the density
specified by the BEngineer. This specified density shall be
that prevailing in the moist soil-cement at the time of com-
paction and shall be determined in the field by a moisture-
densitr text, A.S.T.M. Designation: D558-40T, on
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representative samples of soil-cement mixture obtained from
the roadway toward the conclusion of moist mixing oper-
ations. The sheeps foot roller shall be of the size, shape
and weight specified by the Engineer as best suited to give
the required densities in the soil-cement mixture being
compacteds The rate of operation and number of rollers
shall be sufficient to compact uniformly the section of
roadway being processed for the specified width and depth
within two (2) hours.

After the mixture is compacted, the surface of the
treated roadway siall be moistened and reshaped to the re-
quired lines, gresies and cross-section and then shall be
lightly scarified to loosen any imprints left by the com-
pacting or shaving equipment, until a uniform, even surface
mulch of not more than one (1) inch in thickness is obtained
that contains the specified optimum moisture. The resulting
surface then shaoll be thoroughly rolled with smooth-wheel
tanden and preum: tic-tire rollers of the size specified by
the Engineer. then directed by the Engineer, surface fin-
ishing methods may be varied from this procedure provided
a dense,uniform surface, free of surface compaction planes,
is produced. The moisture content of the surface material
must be maintained at its specified optimum during all fin-
ishing operations. The surfacz compaction and finishing
ghall be done in such a manner as to produce, in not over
two (2) hours, s smooth, closely-knit surface, free of
cracks, ridges or loose material, conforming to the crown,
grade and line shown on the plans.

(g) Protection and Cover

After the roadway has been finished as specified herein,
it shall be protected azainst rapid drying for a period of
seven (7) days by applying a two (2) inch covering of earth,
not less than four (4) nounds of straw or hay per square
vard or other materials approved by the Engineer, which will
te moistened initially and subsequently as may e necessarye
This protection shall be omitted only upon written approval
of the Engineer.

Anvy finished portion of the roadway adjacent to con-
struction which is traveled by equipment used in coastruct-
ing an adjoining section shall bYbe continuously
covered with at least six (6) inches of earth to prevent
equivment from marring the surface of the completed worke

Alternate Method of Construction

If approved by the Engineer in writing, a machine or comvination
of machines which will meet these specifications for pulverizing the
soil, spreading cement or water, mixing the materials, or compacting
and finishing the mixture may be used in lieu of the method speci-
fied herein. Any machine used shall be proviced with means for vis-
ibly and accurately geging the water applications in gallons per
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square yard. Machines for mixing soil, cement and water, should pr
ferably ve of a type whicix will mix the materiazl progressivelr for
the entire widti of roadway. 'When a machine is used, precaution must
ve exercised to obizin the specified depth and straight longitudinal
edges conforming to the crown and grace specified on the plens with
all materizls adjacent to the edges comnacted o0 the same Jensity as
the remaincder of the rozdwar. VWhen the machine will handle only part
of the roadway width, it shall work forward with successive incre-
ments so the roadway mey be compacted and finiched for *u¢m wicth in
one operation. Ia any event, when machine mixinz is used, the result-
irg soil-cement mixture shall be compacied at the optimum meisture
content specified by the Enzinesr before there is any app"eulable
molzture loss and the compactisn oper.tiorn shall be a continuation of
the mixing operation in such 2 mamrer that the moistened soil-cement
mixiure does not remain undisturbed after mixing snd befors compact-
ing for more than thirty {30} mizutes.

Construciion Liritations

Cement shall be apnplied oniy 40 such an area that all the oper-
ations nereinbefore referred to can bte continuc sy and =11°but final
surface finish completed within six {8) rours sfter the bezinning
of water application to the tiasroughly mixed soil-cement. No cement
shall be applied vien the oercentzge of moisture in the soil in the
subg rade immediately Densath tiie pulverized material exceeds the
optiimum moisture content snecified by the Engineer for tha* par-
ticular soil when the percentage of moisture in the pnlverized soil
exceeds the optimum mcisture of the soil-cement mixturs by more than
two (¢) Wnen eny of tie operations after the start of the anpli-
cation of water is interrpied continuously for mers than thirty (30)
minutes for any reason, or vher the uncompacted scil-cenment mixture
is wetted by rain so that the aversze moisture content exceeds the
tolerance hereinbefore givan, the entire section shall be reccn-
structed in accordance with this specification.

Weather Limitations

During seasons of probable frecezing temperatures, no cement shall
be apnlied unless the temperature is at least forty(49) dezrsc
Fahrenheit in the shade and risinz.

Opening to Traific

The Contractor will not be psrmitted to drive heavy aguinnent
over completed porticns, but pneumatic-tired eguipment required for
constructing adjoining sections mey be permitted after the surface of

he completed vortion has hardened sufficiently %o prevent the equip~
ment marring the surface, provided protection and cover hereinbefore
specified are rot impaired. Completed portions may be cpened to
traffic after the seven (7) days! protection hereinbefore specified,
provided the surface has hardened sufficiently to prevent marring

by traffic.
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8.8 ©Special Provisions

(a)

(v)

(¢)

(@)

The details of construction for each project involve
cement, water, density and roller eaguipment requirements,
It ie also necessary to give details of width and depth
of treatment. All the supplementary details can be cov-
ered by the plans and special provisione for each project.

In soil-cement wearing surface construction, the
sheeps foot rollers are removed when about 2 in., of sur-
face mulch remain, Portland cement is then added to the
surface mulch, thoroughly mixed in with spike~tooth har-
rows, broom drsgs, offset disc harrows or rotary tillers,
This procedure also accomplishes the routine operation of
removing surface compaction planes.

Water is then added to bring the mixture to the opti-
mum moisture content. The whole is then finished out with
sheevs foot rollers, a smooth wheel roller and penumatic
rollers to yield a tightly knit surface finish.

The following querntities of portland cement should be
added, in addition to the cement incorporated in the mix-
ture as a whole:

For a 1-1/2-in, compacted depth, 4 per cent by volume
(equivalent to 0,045 bag ver sa. yd. of surface) for A-2
and A-3 soils; 6 per cent by volume (0.067 bag per sq. yd.
of surface) for A-4, A-5, A-6 and A-7 soils., One-inch to
2-in, compacted depths with proportionate quantities of
cement may be built,

If a bituminous wearing surface should be specified,
the bituminous prime and seal can be placed after the
protection moisture cover has been removed and the sur~
face has the proper moisture present for the application
of the particular bituminous prime that is specified.

vhen a bituminous cover or wesring surface is to be
placed, the roadway is swept thoroughly and all remaining
loose material and dust removed with a blower., Be sure
that all loose material has been removed, A bituminous
prime of light grade material is then applied at the rate
of about 0.2 ga. per so. yd. This is followed by a seal
coat of about 0.3 gal. of bituminous material and 25 1b.
of stone chips ver sqg. yd. (The details and methods of
applying this surface can conform to the usual practice)
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SAND ASPHALT BASE COURSE
Type D

Description

This item shall consist of a base course composed of sand as-
phalt, constructed on the prepared subgrade in accordance with these
specifications and in conformity with the lines, grades, thicknesses
and typical cross section shown on the plens or as directed by the
Engineer. The sand asphalt base course shall be composed of a mix~
ture of "Mineral Aggregate" and "Bituminous Material®,

Master Grading

The mineral aggregate for the base course shall be graded to
meet one of the following composition limits by weight, the grading
to be used being as designated in the special provisions.

Grading A Grading B Gradine C

Passing Yo, 4 Sieve 100% 100% 100%
Retained on No. 10 Sieve 0-10% 0-10% 0-15%
Retained on No. 40 Sieve 10-50% 5-60% 0-60%
Retained on ¥o. 80 Sieve 30-60% 25~75% 20-80%
Retained on No., 200 Sieve 10-40% 5-50% 0-50%
Passing No, 200 Sieve 0-7% 0-10% 0-12%
Clay, by Elutriation, Maximum €% 8% 10%
Compesition of Mixture

The mineral aggregate and bituminous material shall be combined
in such proportions as to produce a mixture conforming to the follow-
ing composition limits by weight for Grading A, B, or C, whichever is
called for in the special provisions:

Grading A Grading B Grading C

Retained on MNo. 10 Sieve 0-10% 0-10% 0-15%
Retained on No, 40 Sieve 9-48% 4-57% 0-58%
Retained on No. 80 Sieve 27-57% 20-72% 16-77%
Retained on No, 200 Sieve 9-38% 4-48% 0-48%
Passing No., 200 Sieve 0-7% 0-10% 0-12%
Bitumen 5-7% 4-6,5% 4-7%
Formula for Job iix

The general composition limits given in the above tabulation are
master ranges of tolerance they are maximum and minimum in all cases.
Within the above mester ranges the job mix formula shall be as desig-
nated by the Engineer and shall be held to a uniformity such that the
following tolerances will not be exceeded.

Aggregate Retained on No. 40 Sieve + or - 10%
Aggregate Retained on No. 80 Sieve + or - 10%
Aggregate Retained on No, 200 Sieve + or - 10%
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Materials

The bituminous material shall be asphalt made from petroleum or
from fluxed natural asphalts. It shall be homogeneous, free from
water, and shall not foam when heated to 347°F, and shall meet the
following requirements.

Min.  Max.
Specific Gravity at 77°F 1.000
Flash Point (Cleveland Open Cup) °F 347
Penetration at 77°F. (100 g. 5 sec.) 85 100
Ductility at ?7°F. (CMS) 100
Loss on Heating (50 g. 5 hrs. at 325°F) 4 1.0
Penetration Residue at 77°F (100 g. 5 sec.) 604 original
Proportion of Bitumen Soluble in CCL, % 99.5
Totel Bitumen Soluble in CS, % 99.5

The mineral aggregate shall consist of sand, composed of clean,
hard, durable grains, free from all foreign material and suitable for
use in a bituminous mix., The mineral agzregate shall be secured from
approved pits and shall be furnished by the Contractor.

Sources of Supply

‘Approval of all materials used in the construction of this pave-
ment, under these specifications, shall be obtained from the Engineer
prior to the delivery of the material, and samples of each shall be
submi tted as directed by the Engineer.

Field Laboratory

The Contractor shall provide a field laboratory in which to housc
and use the testing equipment, said laboratory to be not 1less than
10 feet wide, 12 feet long, and 7 feet high, floored, containing not
less than 2 windows, and work bench with necessary dravers. This
laboratory is to be used exclusively for testing purnoses by the En-
gineer.or Inspector, and shall be located as directed by the Engineer.

Pavement Samples

The Contractor shall furnish for testing, samples cut from the
completed work when, and as, required by the Engineer. The areas of
base course so removed shall be replaced with new mixture and fin—
ished to conform with the surrounding pavement. Yo additional com-
pensation will be allowed for furnishing test samples and replacing
the area with the base course mixture,
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Plant Inspection

For the verificationn of weights, or provortions and character
of materials and determination of temperatures used in the prepara-
tion of the rmixture, the Zngineer or his authorized representative
shall have access at any tinme to all parts of the vaving nlant, and
may at any time check the loads of naterial for weight, mixture,
and temperature.

Construction Methods

(a)

(v)

Equipment

All ecuipment, tools, machinery, and rlant used shall
be subject to the apnroval of the Engineer, and must be
maintained in a satisfactory workiag condition at all times.

Paving Plant

The plant used in preparing all bituminous paving mix-
tures shall be an anproved type, capable of mixing in the
manner herein specified, ~nd must be provided with separate
chambers for heating and mixing the ingredients. The pav—
ing shall comply with the Tfollowing reguirementss

The drier shall te of the rotating cylindrical type,
suitably designed tn heat and dry the aggregates to speci-
fication requirements, without any direct flame coming in
contact with the agzregate, and to continuously agitate the
aggregate during heating., The drier shall be capable of
nreparing aggregate to the full rated capacity ~f the pavin,
nlant.

The plant shall have a weizh bLox of sufficient capac~
ity to hold the maximum anount of matarial for one batch.
The weigh box or hopper shall be supvorted on fulcrums and
knife edges so constructed that they will not be easily
thrown out of alignment or adjustment. Said weighing hop-
pers must he free from contact on all edges, ends or sides
with anyr supnorting rods or other ecuivment that will in
any vay aiTect its proner functioning, In addition, there
must be sufficient clearance between the hopper and sup-
vorting devices so that foreign materizls will not accumu~
late. The discharge gate of the weigh box shall be so hung
that the aggregates will not be segregated when dumped in
the mixer., 1If necessary to correct any such tendency, baf-
fles shall be inserted or other means provided to discharge
the materials in a blended condition.

All screens shall be so designed, constructed and op~
erated as to screen all aggregates to their specified sizes

and proportions, and shall have a capacity, when operated
at normal speed, slightly in excess of the maximum capacity
of the mixer,
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The scales for the aggregates may be either of the
beam or springless dial type, and shall be of standard make
and design, sensitive to 1/2 of 1 per cent of the maximum
load that may be required.

Beam scales shall te equipped with multiple weigh
beams for each separate material weighed and for weigh box
fare. Beam scales shall be balanced on knife edges and ful-
crums, and be so constructed that they cannot be easily
thrown out of alignment and adjustment.

Dial scales shall be of standard make and of sufficiex
size that the numerals on the dial can easily be read. The;
shall be substantially constructed and if the scale gets
out of adjustment it shall be replaced with other makes
wher so ordered by the Engineer. All dial scales shall bve
so located that they will be in plain view of the operator
at all times,

Scales for weighing the asphalt cement shall conform
to the specifications for the agsregate scales except that
beam scales shall be equipped with a tare beam and a full
capacity beam. The valve of the minimun gradation in any
case shall not be greater than two pounds. Dial scales for
weighing the asphalt cement shall not have a capacity of
more than twice the weight of the material to be weighed
and shall read to the nearest pound.

The weighing ecuipment, in addition to comwlying with
the above requirements, must be constructed with the neces-—
sary adjustable devices that will permit any part thereof
that gets out of alignment or adjustment to be easily re-
adjusted so that the weighing device will function properly.

The Contractor shall provide and have at hand the nec-
essary number of standard weights for frequent testing of
all scales.

The asphalt weigh bucket shall have a capacity equal
to 12 per cent of the maximum capacity of the mixer, and it
shall be supnorted on fulcrums and knife edges in the same
manner as the weigh box, The use of any other type of as-
phalt weigh bucket will only be permitted by written per-
mission of the Pngineer.

Asphalt tanks for storage of asphalt cement shall have
a total capacity sufficient for one day's run, and shall be
capable of heating the asphalt cement with an effective and
nositive control of the heat at all times to a temperature
between 250°F and 350°F.

The asphalt circulating system shall be constructed of
adequate size to give the proper and continuous circulation
of asnhalt cement throughout the operating periods.
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An armored thermometer reading from 200° F. to 400° F.
snall be fized in the asphalt line at a suitable distance
from the weizsh box discharge valve.

The plant shall be further equipped with an approved
dial scale mercury actuated thermometer, an electric pyrom-
eter or pther approved thermometric instrument so placed
at the’ discharge chute pf the drier as to automatically
register the temperature of the heated aggregates., This
device shall also be in full view of the drum fireman or
head feeder.

The mixer shall be a batch mixer of a standard twin
pug mill type or an aporoved rotary drum type, steam
Jacketed, equipped with a sufficient number of paddles or
blades and set in proper order to produce properly mixed
batches of any material required under these specifications.
Where difficulty is encountered in securing proper mixing
for the specified mixing time the mixer shall be provided
with an approved accurate timing device that will lock the
discharge gates of the weigh box after all the materials
have been placed in the mixer, and that will not release
the gates uvntil the spscified time has elapsed. The mini-
maum mixing time shall be 30 seconds, provided that wvhere
smaller mixers are approved, no decrease in time of mixing
will be allowed, and if sufficient mixing and coating is
not secured, the right is reserved to increase the required
mixing time as may be judged necessary by the Engineer.

The spreading and finishing equipment shall be of ap-
proved type, and shall spread tne sand asphalt base course
to uniform density and strike a smooth finish, true to cross
section and free from inequalities.

The screed or strike off shall be adjustable to the
shape of the cross section of the finished base course.

Method of Hixing

The asphalt cement shall be meited at the paving plant
in kettles or tanks designed to secure uniform neating of
the entire contents, and shall be brought to a temperature
of 250° F. to 350° F.

Vhen refined asphalt is to be combined with a flux the
mixture shall be thoroughly agitated until a homogeneous
asphalt cement of the required penetration is produced.

The penetration of the asphalt cement shall be tested at
suitable intervals to insure that it is maintained at a
uniform consistency throughout the period of use.
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Preparation of Mineral Aggregate

The mineral aggregate shall be dried and heated at the
paving plant in suitably designed revolving driers. It
ghall be Leated to a temperature of 250° F. to 375° F. as
determined on the mixing platform.

Freparation of Base Course Mixture

The hot, dried mineral aggregate, prepared as above
prescribed, shall be combined in uniform batches by weigh-
ing and conveying into the mixer the amount of aggregate
required to give the specified base course mixture. The
required quantity of hot asphalt cement for each batch shall
be measured by weight, using scales attached to the asphalt
bucket. The mixture shall be made by first charging the
mixer with the mineral aggregate, then the asphalt cement
shall be added and the mixing continued for a period of at
least 30 seconds, or longer if necessary, to produce a
homogeneous mixture in which all particles of the mineral
agzregate are uniforml;- coated.

The time of mixing shall be that interval from the in-
stant all the ingredients are in the mixer to the opening
of the mixer discharge gate.

The ingredients sheall be heated and combined in such a
manner as to produce a mixture which when discharged shall
not vary more than 300 F. from temperature set by the En-
gineer. Any mixture varying more than 30¢ F. shall be re-
jected. Every effort should be made to have the mixture
leave the plant as near a constant temperature as possible,

The temperature of the completed mixture when dis-
charged shall not be less taan 275° F. nor more than 375° F.
at any time.

Transportation of Mixture

The base course mixture shall be transported from the
paving plant to the work in tight vehicles previously
cleaned of all foreign materials and whern directed by the
Engineer each load shall be covered with canvas or other
suitable material of sufficient size to protect it from
meather conditions. The inside of the bodies of the vehi-
cles shall be sprayed lightly with oil to prevent the mix-
ture from adhering theretc, but the use of mops and excess
0il will not be permitted. No loads shall be sent out so
late in the day as to interferewith spreading and compact-
ing the mixture during daylight unless artificial light,
satisfactory to the Enginesr, is provided. The mixture
shall be delivered st a temperature specified by the En-
gineer, and shall be between 275° F. and 375° F.
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Forms

imber forms shall be used to hold the roadway material
in place. They shall be of long leaf pine, or square edged
pine from original growth, cypress, or other lumber which
is square edged, and cut true to dimensions. Timber shall
be sound, straight and free from warps. They shall be of a
thickness and depth as shown on the plans. The length shall
be from 10 to 15 feet.

The forms shall be firmly set and staked to correct
line and grade and left in place after the navement is com-
pleted. Steies shall be placed at intervals of 25 feet, or
closer if necessary, and the forms spiked securely thereto.
The depth of trench excavated to receive the forms shall
not exceed 1/2 inch below the grade line established by the
bottom of the form. All the backfill in the form trench
shiall be firmly compacted by tamping.

Mot less than 1,000 feet of forms shall be in place at
any one time, nor more than 2 miles, unless specified in
writing by the Ingineer. All forms in place shall be true
to line and grade at the time of laying pavement, and shall
be backfilled with suitable material for a distance of at
least 2 fe2t outside.

Placing Rase Course lixture

iio base course shall be laid wnhen the temperature is
less than 3%° F, in the shade away from artificial heat,
unless permitted in writing by the Engineer. Prior to the
arrival of the base course mixture on the work, the pre-
pared subgrade shall be cleaned of all loose and foreign
materials. It shall be placed only upon a subgrade vhich
is dry, and shows no evidence of excess moisture and only
when weather conditions are suitable.

The Engineer may permit, however, work of this char-
acter to continue when overtaken by sudden rain, up to the
amount which may be in transit from the plant at the time,
provided the mixture is within temperature limits specified.
Upon arrival on the worlk, the base course mixture shall be
dumped on approved steel dump boards outside of the area on
which it is to be spread, and shall then be immediately
distributed into place by means of hot shovels and struck
off by an approved finishing machine, or spread with hot
rakes in a uniformly loose layer of correct depth. The
use of approved spreader boxes will be permitted in spread-
ing the base course. The depth of this layer shall be
gauged at least every three feet by means of a template cut
to proper crown and section of roadway as shown on Sheet
of Standards, allowing sufficient depth for compression.
Any deviation from standard crown and section as indicated
by template shall be immediately remedied by placing new or
renoving surplus material.
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Straigntedging and back-patching shall be done after
initial compression has been secured, and while the material
is still hrot.

Contact surfaces of headers, curbings, gutters, man-
holes, etc., shall be painted with a thin, uniform coating
of hot asphalt cement or asphalt cement dissolved in naptha
Just vefore the base mixture is placed against them.

Compacting Base Course

Thile still hot, the mixture shall be thoroughly and
uniformly compressed. Two 6 to 10 ton tandem rollers shall
be used for securing compression. The tandem rcllers used
shall be kept in good condition and shall weigh not less
than 200 pounds to the inch width of tread. Zacn roller
siiall be in charge of a competent experienced roller opera-
tor, and must be kept in continvous operation as nearly as
practicable., Rolling shall start longitudinally at the
sides and proceed towsrd the center of the pavement, over-
lapping on successive trips by at least 1/2 the width of the
roller. The motion of the roller shall at all times be slow
enough to avoid displacement of the hot mixture and any dis-
placement occurring as a resvlt of reversing the direction
of the roller, or from any other cause, shall at once be
corrected by the use of rekes and of fresh mixture where re-
quired. ZXZolling shall proceed at an average rate not to ex-
ceed 400 square yards per hour per roller, and shall con-
tinue until no further compression is possible. To prevent
adhesicn of the base course to the roller, the wheels shall
be kept properly moistened, but an excess of either oil or
water will not be permitted.

At all places not accessible to the roller the base
course mixture shall be thoroughly compacted with hot tamps
to procuce sealed joints.

If the Zngineer directs, the base course shall be
rolled with a hand operated roller immediately after being
spread and the rolling with tandem rollers shall ve delayed
from one to five hours, as directed. When hand rolling is
required, the roller shall weigh between 150 and 400 pounds
and shall be from 30 to 50 inches wide. The hand roller
shall be operated transversely and shall be equipped with a
handle of sufficient length to permit the operator to roll
the entire width of the base course from a position outside
the forms.

Joints

Flacing of the base course shall be as nearly contin-
uwous as possible, and the roller shall pass over the un-
protected end of the freshly laid mixture only when the lay-
ing of the course is discontinued for such length of time
as to permit the mixture to become chilled.in all saich cases,
including the formation of joints as hereinafter specified,
provision shall be made for bond with new base course
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mixture by cutting or trimming back the joint in order to
expose an vnsealed or gramlar surface for the full speci-
fied depth of the course. When laying of the base course
mixture is resumed, the exposed edge of the joint shall be
prainted with a thin coat of hot asphalt cement thinned with
naptha, aud Tresh mixiure siiall be raled against the joint,
thoroughly tamped with hot temps and rolled. Such portions
of the completed base as are defective in finish, compres-
sion, density, or composition, or that do not comply in all
respects with the requirements of the specifications, shall
be taken up, removed, and replaced with suitable material,
properly laid in accordance with these specifications.

Frotection of Base Course

I, at the time of laying base ccurse mixture, perman-
ent side supports, such as curbs, timber forms, headers or
futters have not been constructed, planks of suitable
thickness shall be laid alongside of the pavement and rig-
idly supported to prevent the mixture from squeezing out
under the roller. The planiks shall remain in place until
final compaction has been obtained. Sections of newly com-
pacted base courses shall be protected from traffic for at
least six hours, or until they have become properly hardened
by cooling. No shoulders shall be constructed until base
has been covered with wearing surface. No traffic except
that in connection with laying the surface course shall be
rermitted on the base course.

Testing Finished Base

The surface of the base after compression shall be
smooth and true to the established crown and grede. Any de-
fective places shall be immediately remedied by removing the
base course mixture at such spots, and replacing it with hot
fresh base course mixture which shall be immediately com-
pacted to conform with the surrounding area.

The finished surface of the base shall be checked with
a 10-foot straightedge, aprlied parallel to the center of
the pavement, and any places that vary more than 1/4 of an
inch as measured from the bottom of the straightedge to the
finished base shall be corrected by repairing, or, if neces-
sary, by removal and replacing.

The compacted base course shail be tested for thick-
ness by the Engineer at 25 foot intervals throughout the
entire length of the project and any portion of the base
varying more than 1/2 inch from the designed thickness
shown on the plans shall be corrected to that designed at
the Contractor's expense.
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After the pavement, including base course and surface
course, has been completed, and before payment of the final
estimave, cores shall bte taken through the pavement to de-
termine the thicimess as contained in the specifications.

If the base is to be used as a wearing surface, then
the base alone shall be cored to determine the thickness.

SaND ASFHALT SURFACY. COURSE
Type E

Descrigtion

This item shall consist of a surface course composed of sand
asphalt, constructed on the nrenared base or subgrade in accordance
with these specifications and in conformity with the lines, grades,
thickness and typical cross section shown on the plans or as directed
by the Zngineer. The sand asphalt surface course shall be composed
of a mixture of "Mineral Agzregate" and "Bituminous Material".

Master Grading

Grading &, B, and C as specified for Sand Asphalt Base Course,
Section 9,1.

Composition of jiixture

The mineral agsregate and bituminous material shall be combined
in such proportions as to produce a mixture conforming to the follow-
ing composition limits by weight for Gradins 4, B, or C, whichever
is calied for in the special provisions,

Grading A Grading B Crading C

Ret'd on No. 10 Sieve 0-9% 0-10% 0-15%
Ret'd on No. 40 Sieve 7-47% 4-56% 0-57%
Ret'd on No. 80 Sieve 23-53% 20-70% 12-76%
Ret'd orn Yo, 200 Sieve 7-37% 4-47% 0-48%
Passing No. 200 Sieve 4-12% 0-10% 0-12%
Bitumen 7.5-10% 5-10% 5-10%

Formula for Job Mix

The general composition limits ziven in the above tabulation are
master ranges of tolerance and they are maximum and minimum in all
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cascg, Within the above master ranges the jot mix formula shall be
as designated by the Zngineer and shull te held to a uniformity such
that the following tolerances will not be exceeded.

Ageregate Retained on No. 40 Sieve + or - 10%
Agegregate Retained on No. 8C Sieve + or - 10%
Azeregate Retained on No. 200 Sieve + or - 10%
Aggregate Passing No. 200 Sieve +or - 3%
Bitumen +or -~ 1%
Materials

The bituminous material and mineral aggregate shall comply with
section 9,4 on "Materials" as specified for Sand Asphalt Base Course.
The requirements as to sources of supply, field laboratory, pavement
samples and plant inspection shall be as specified for Sand Asphalt
Base Course. Sections 9,4 to 9.9 inclusive,

Construction iiethods

(a) Equipment

The requirements for the paving plant and equipment,
preparation of the mixture, and transportation of the mix-~
ture shell be as specified for Sand Asphalt Base Course,
Section 9.9.

(b) Placing Surface Course Mixture

Forms as specified for Sand Asphalt Base Course, shall
be used to hold the surface course material in place. No
surface course shall be laid when the temperature is less
than 35°F, in the shade away from artificial heat, unless
permitted in writing by the Engineer. Prior to the placing
of the surface course, the base course shall be cleaned of
all loose and foreign materials and a squeegee coat of hot
aspnalt cement shall be applied to the base. The squeegee
coat shall be aprlied by an apcvroved asphalt spreader at a
uniform rate not to exceed 1/12 gallon per square yard.

The asvhalt cement shall be applied at a temperature of fromw
25600 to 3500F, as directed by the Engineer. The surface
course mixture shall be delivered at a temperature between
2750F, and 3750F., as directed by the Engineer and shall be
placed only upon a base which is dry and only when weather
conditions are suitatle,

The Engineer may permit, however, work of this charac-
ter to continue when overtaken by sudden rain, up to the
amount which may be in transit from the plant at the time,
provided the mixture is within temperature limits specified
Upon arrival on the work, the surface course mixture shall
be dumped on approved steel dump boards outside the area on
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which it is to te spread, and shall then be immediately
distributed into place by means of hot shovels and struck
off ty an approved finishing machine. The use of approved
spreading machine will be permitted in spreading the sur-
face course., Spreading by hard will not be permitted un-
less approved in writing by the Tngineer. The devth of
this layer shall be gauged at least every three feet by
means of a template cut to proper crom and section of
roadway as shown on the Sheet of Standards, allowing suffi-
cient depth for compression. any deviation from standard
crown and section as indicated by template shall be immedi-
ately remedied ty placing new or removing surplus material,

Straightedging and backpatching shall be done after
initial compression has been secured, and while the mate-
rial is still hot,

Contact surfaces of headers, curbings, gutters, man-
holes, etc., shall be painted with a thin, uniform coating
of hot asphalt cement or asphalt cement dissolved in
naphtia just before the surface course is placed against
them. Immediately adjacent to headers, flush curbing, gut-
ters, liners and other structures, the surface course mix-
ture shall be spread uniformly high so that after compac-
tion it will be 1/4 inch atove the edges of such structures.

Compactinrg Surface Course

Trile still hot, the mixture shall be thoroughiy and
uniformly compressed. Two 6 to 10 ton tandem rollers shall
te used for securing compressiorn. Aall rollers used shall
be kept in good condition and shall weigh not less than 200
pounds to the inch width of tread. BFEach roller shall be in
charge of a competent,- experienced roller operator, and
must be kept in continuous operation as nearly as practica-
tle, Rolling shall start longitudinally at the sides and
proceed toward the center of the pavement, overlapping on
successive trips by at least one-half the width of the
roller. The vavement shall tien be subjected to diagonal
rolling in two directions, the second diagonal rolling
crossinz the lines of the first. If the width of the pave-
ment permits, it shall in addition be rolled at right angles
to the cenier line, Rolling shall bte continued until all
roller mer«s are eliminated. The motion of the roller shall
at all times be slow encugh to avoid displacement of the hot
mixture, and any displacement occurring as a result of re-
versing the direction of the roller, or from any other
cause, snall at once be corrected by the use of rakes and
of fresn mixture where required. Rolling shall proceed at
an average rate not to exceed 500 square yards ver hour per
roller, and shell continue until no further compression is
possibtle. To prevent adhesion of the surface mixture to the
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roller, the wheels shall be kept properly moistened, but
an excess of either water or 03l will not be rermivied.

along curbs, headers, and similar structures, and all
places not accessitle to the roller, the surface mixture
shall te thoroughly compacted wita hot tamps to produce
sealed joints,

If the Zngineer directs, the surface course siall te
rolled with a hand operated roller imuediatelv after teing
spread and the rolling with the tandem rollers snall be de-~
layed from one to five hours, as directed, %hen hand roll-
ing is required, the roller shall weigh between 150 and
400 pounds and shall be from 30 to 50 inches wide. The
hand roller shall be operated transversely and shall e
equipved with a handle of sufficient length to permit the
operator to roll the entire width of the surface course
from a position outside the forms.

Joints

Flacing of the surface course shall be as nearly con-
tinuous as nossitle, and the roller shall pvass over the
unprotected end of the freshly laid mixture only when the
laying of this course is to bte discontinued for such length
of time as to permit the mixture to become chilled. In all
such cases, including tihe fermation of the joints as here-
inafter specified, provision shall te made for proner bond
*ith new surface mixture by cuiting and trimming back the
Joint in order to expose an unsealed or granular surface
for the full specified denth of the course.

4t the end of eacir day's work on the surface mixture,
Joints shall be formed by laying and rolling against toards
of the thickness of the coupacted mixture placed across the
entire width of the pavement, or by such other methods as
may be approved bty the Engineer. “hen the laying of the
surface mixture is resumed, the exnosed edge of the joint
shall be painted with a thin coat of hot asphalt cement,
or asphalt cement thinned with naphtha, and the fresh mix-
ture shall be raked against the joint thoroughly tamped
with hot tamvs and rolled., Yot smoothing irons may be used
for sealing joints, but in such case extreme care shall be
exercised to avoid burning the surface. Such portions of
the completed navement as are defective in finish, com-
pression, denzity, or composition, or that do not comply
in all respects with the requirements of the specifications,
shall be taicen up, removed, and replaced with suitable
material, properly laid in accordance with these specifica~
tions.

Protection of Favement

If at the time of laving the surface course maixture,
permanent side supports, such as curbs, timber forms,
headers or gutters have not teen constructed, planks of
suitable thickness shall te laid along each side of the
pavement and rigidly supported, in order to prevent the
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mixture from squeezing out under the roller. These planks
shall remain in place until final compaction has been ob-
tained., Sections of newly compacted surface course shall
be protected from traffic until it has become proverly
hardened by cooling., After the construction of the shoul-
ders, the surface of the vsvement shall be cleaned of all
foreign material,

(f) Testing Finished Surface

The surface of the pavement after compression, shall
be smooth and true to the estabtlished crown and grade,
Any defective places shall be immediately remedied by re-
moving the surface course mixture at such spots and re-
placing it with fresh, hot surface course mixture, which
shall be immediately compacted to conform with the sur-
rounding area,

The finished surface of the pavement shall be checked
with a 10-foot straigntedge, apnplied parallel to the center
of the pavement, and any places that vary more than 1/4
inch as measured from the tottom of the straightedge to the
finished surface shall te corrected by repairing, or if
necessary, by removal and replacing,

(g) Testing Finished Pavement

‘hen payment for the pavement is to te made on a
souare yard tasis, cores will be taken from the pavement
to chieck the thickness of the surfacing tefore payment of
the final estimate. It is the intent of these specifica-
tions that the pavement shall be constructed strictly in
accordance with the thickness shown on the plans,

AUTO PAREING AREAS

11, Description

This work shall consist of the grading and paving of all desig-
nated parking areas.

(a) Excavation for parking areas shall be "Excavation" as
hereintefore specified.

(v) A wooden bumper of the type shown on the drawings or
as directed bty the Engineer shall te constructed on the
line tetween the parking place and the tenant properties.

(c) Paving should be of the type specified for roadway
paving, or it may be of traffic bound macadam spread upon
the prevared sub-grade to a depth of four inches. After
the stone or gravel of traffic bound size has been spread,
it shall be dragged and graded until it is trought to the
proper cross-section and grade, fhe grading and dragging
shall be continued at intervals as directed, until it is
compacted to the satisfaction of the Engineer.
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WALKWAYS

12, Descrigtion

This item shall include sidewalks, entrance walks, pathways
and all other walks shown on the plans,

12,1 Excavation

Walkway excavation shall be "Excavation" as hereinbefore speci-

fied,

12.2 Bituminous Surface Treated Macadam

Surface treated macadam shall be constructed in form and manner
specified for roadways with the following exceptions:

(a)

(v)

(c)

Asphalt cut-back shall be used instead of asphalt
cement,

Sideforms or curbs shall be of 1" x 6" continuous
wood plank, nailed to 2" x 4" x 13! stakes spaced six feet
apart.

The thickness of the finished navement shall be four
(4) inches,

12,3 Concrete Falkways

(a)

(v)

(c)

(d)

Concrete walkway pavement shall be 3" in thickness as
shown on the drawings.

Cement

Portland cement shall beastandard commercial brand,
of fresh stock, delivered in original containers and kept
dry until used,

Ageregates

Coarse aggregate shall be clean, well graded crushed
stone or gravel 3/4" size and smaller, all aggregate to be
retained on 1/4" sieve, Sand shall be clean, sharp and
well graded. Fine crushed rock screenings will be accept-
able as sand.,

Water

411 water shall be fresh, clean and free from alkali.
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(e) Hix

Concrete for walkway pavement shall be 1:3:4 mixture
by volume with just enough water to produce a plastic mix,

(f) Zxpansion Joints

Expansion joints shall be approximately twenty feet
apart. Joint filler shall be a premoulded commercial
product that will not be affected by extreme temperatures
and not less than 3/8 inch thick and of depths required.

Concrete walks shall be marked off with jointing tool every
four feet,

12.4 Rock Asphalt Wearing Course for dMacadam Base

(a) Base

Base for walkways shall be 4 inches thick and shall
be of waterbound macadam as specified for "Roadways".

(b) Rock Asphalt

Rock asphalt shall be as hereinbefore specified ex-
cent as a wearing course for walkways it shall be of a
compacted thickness of 1/2 inch.

12,5 Traffic Bound kacadam Walkways

(1) The walks as shown on the drawings shall be
formed with 1" x 6" continuous wood plank, nailed to
2" x 4" x 13" stakes placed 6 ft, apart.

(2) There shall be spread upon the prepared sub-grade
4" of loose limestone or gravel of traffic bound size
and it shall then te trought to a true section by
tamoing and striking off, The top of the walk shall
be slightly above the ground level.

GRADING SIIE
13, Description

This item shall consist of the required site grading as shown
on the plans, and the removal of any existing trees, structures,
roadways or utility services that interfere with construction work.,

(a) Clearing

A1l trees, brush and stumps are to be cut, flush with
the ground, except trees and stumps that are to be grubbed
under the same contract, which may be cut to any height
up to 3 feet,
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No trees, brush or stumps or other refuse from clear-
ing shall be throvn upon acdjacent property, but trees un-
avoidably €zlling cutside the specified limits shall be
removed to within the clearing and disposed of there,

Iimber of value shall be limbed up and cut into
merchantzble lengths and neatly stockpiled on site.

Ferishable material to be disposed of shall be burned
in small piles within the clearing.

Grutting

Grubbing shall consist of the excavation, removal and
disposal of all stumps, roots, submerged logs, root mats,
corduroy and other perishable and objectionable material.

A1l stumps, roots, logs, etc., shall be grubtted to a
depth of not less than 1 foot below subgrade.

Unless otvherwise specified on the plans or directed
br the Pngineer during construction, grubtbting shall be
done under all emtankments of 2 feet or less in height,
there so designated on the plans, grubbing shall be done
under eritankments regardless of height,

£11 roots, stumps, logs, and other perishable material
shall be bturned in small piles within the area cleared and
Zructed.
Grading

Remove top soil and pile nearby as directed by the

Engineer. Grade earth to slope away from buildings,

WATSR DISTRIBUTION SYSiE

Descriotion

This work includes suppiy lines complete, the distribution sys-
tem, together with all specials, valves, valve boxes, fire hydrants,
meters, meter toxes and fittings and services.

This woriz shall also specifically include any street, sidewalk,
curt and gutter removal and replacement, removal of trees, roots,
timber or other otstacles, wiether shown on plan or not,
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14,1 Specifications

It is intended in these specifications that all cast iron pipe,
fittings, and specials furnished under tnis contract shall conform
to the specifications of the american Water “Worlks Association (Manual
Pages 650-668), insofar as these can be consirued to apply with ex-
ceptions regarding the thickness, beads on spigot end and lengths
which do not apply to the centrifugal pipe, nor to pipe cast in
horizontal moulds; or shall conform to "Federal Stock Specifications
fiWi-pP-421,

All pipe is designsted on the drawings and in these specifica-~
tions as A.%.W,A, standard, however, Contractors may use in lieu of
the A.7.%W.A., standard, pine conforming to "Federal Stock Specifica-
tions WW-P-421, in accordance with the following:

l. Substitution may be made only on pipe 16% or smaller
2. The substitution shall be as follows:

(a) 7For Class "a", A.W.¥.A. standard, substitute Class 100
(t) For Class "B", A.W.W,A., standard, substitute Class 150
(c) TFor Class "C", A.W.W.A. standard, substitute Class 250

All specials shall te Class "D", A.%,W.A, standard. Flanged
fittings, either long or short radius, shall be American Standard for
pressure specified on the drawings and shall te faced and drilled to
the American Standard. Special pivpe, fittings and special drilling
shall be furnished as shown on the drawings or as ordered by the
Engineer. No "dutchmen" or sleeves shall be used in the pipe lines
except as shown on the drawings or permitted by the Engineer.

Special castings shall be Class "D" in all hub and spigot pat-
terns.

Contractor furnishing pipe shall guarantee pipe and special
castings against all defects in materials and castings., Should a
pipe or casting burst when subjected to a pressure not exceeding one
hundred and fifty (150) pounds per square inch, and it is found such
failure was not due to climatic conditions or other conditions beyond
the Contractor's control, tut due to defects inherent in the pipe,
or the manner of handling, transporting or installing, then the Con-
tractor furnishing said material shall replace same at no additional
cost, The Contractor shall furnish sleeves, if necessary, for making
cut into existing lines and make all repairs at no additional cost.,
The guarantee shall apply for a period of six (6) months after date
of final accentance,

All pipe and castings shall have a coat of coal tar as specified
in the manual of Water Works Fractice.
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Trenching

Unless otherwise directed by the Engineer, all pipe shall be
laid in open trenches excavated to sufficient width to permit
proper placing of the pipe, blocking, and back filling under same.
In general the pipe shall be laid to a depth, dependinz on local
climatic conditions, sufficient to prevent freezing, but in no
event shall the cover be less than 2% inches, except by special
perniission of the Engineer.

The pipe shall be laid straight and to a fairly uniform grade.
fore laying the pipe a sufficient length of trench shall be open
to reveal any obstruction, so as to prevent any abrupt break in
the grade. Payment of trench excavatioan (except solid rock) and
backfilling shall be included in the unit bid price for installa-
tion of the pine.

Rock Excavation

ithere rock is encountered, same shall be excavated to a depth
of 6 inches below the invert of the pipe and to a width of 12
inches on each side of the barrel of the pipe. 411 material that
requires drilling and wedging and/or blasting will be classified
as solid rock and payment for same will be paid at the unit bid
price of rock excavation.

All other excavated materials will bve classified as common
excavation and payment for same will be included in the unit bid
price for pipe installation.

Obstruction

In the event that a public utility is encountered, it shall
not be displaced or molested, unless necessary, in which case, it
shall be replaced in good condition as promptly as possible, at
no additional cost. All damage to such utilities shall be paid
by the Contractor, unless in the opirion of the Engineer, such
damages were no fault of the Contractor. Traffic shall be main-
tained at all street or road crossinz by constructing temporary
bridges, roads, or by other means dsvised by the Contractor. The
Contractor shall provide the necesszry warnin~ signs, lights,
barricades, etc., to protect the public at such locations.

laying Cast Iron Pipe

The bed for each piece of pipe shall be graded and shaped so
that it will have a firm and uniform bearing throughout the length
of the pipe. The pipe shall be laid to uniform line and grade,
without sag or kink. Bell holes shall be dug large enough to
clear the ground and give ample room for caulking.
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3efore the pipe is laid in the line it shall be thoroughly
swabbed to insure it being clean. Each piece of pipe shall be
lowered separately into the trench, and proper care shall he ex-
ercised not to injure the pipe coating. This is intended to also
apply to the sypecial fittings. No piece of pipe or fitting, that
is known to be defective shall be laid in the line. If it is
found that a defective pipe or fitting has been laid, same shall
be removed and replaced dy sound material, at no additional cost.
If found necessary to cut a length of pipe, it shall be cut smooth
at the end and at right angle to the longitudinal axis of the
pive. All open ends of pipe shall be securely plugged when work
is left temporarily or at night. Angles or sharp bends in line
shall be blocked against the tendency of movement.

Jointing and Caulking Bell and Spigot Pipe

HMaterial used for jointing purpose shall be "Leadite" or
"Hydrotite" or an approved equal.

In preparinz the joints to receive this material the bell and
spigot ends of the pipe shall be free of moisture and/or any other
foreign matter. These ends shall then be shoved home so as to
make a snug joint not less than 8% inches deep, which shall then
be well corked with one continuous piece of closely twisted yarn
or ocakum, free of o0il and grease, wound completely around the
spigot end of the pipe. Approved corking tools shall be used in
this operation. The joint shall bve made by experienced pipe
Jjointers and caulkers. Caulking shall be done from bottom of the
joint, toward the gate. After the joint has been made ready to re-
ceive the jointing material or compound each pouring gate shall be
poured full in one single operation. After this material has
thoroughly cooled each joint shall be examined and if no defects
are found the protruding cone shaped material contained in the
pouring gate shall be broken off flush with the top of the bell
of the pipe.

If defective joints are found same shall be cut out and re-
paired.,

The mixing, heating, and pouring of jointing material shall be
in accordance with manufacturer's specifications.

Testing

Before any section of pipe is covered up it shall be subjected
to a pressure of 150 pounds per square inch. This pressure shall
be maintained for at least thirty minutes. Any joints leaking
badly under the pressure test shall be cut out and re-poured. Pipe
lines shall be tested between valves or plug end if necessary, in
sections of not over 1,500 feet.
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Test for water-tightness of joints shall be made after the
line has been subjected to work-pressure for three to five days.
At this time the section of pine under test shall be subjected
to a leakage test of 100 pounds pressure for at least 2 hours.

At this pressure the line shall not show leakage exceeding 200
gallons ver 24 hours per inch diameter per mile of pipe. Should
any leakage occur, above this tolerance, the contractor shall cut
the defective joints and repour them, or stop the leakage by
other means.

Flanged Joints

All flanges, unless otherwise required, shall have American
Standard drilling. Gasket shall be Rainbow, or equal, or rubber
with cloth insertions or other approved material shall be used.
Flanges shall be firmly bolted with machine, stud or tap bolt of
proper size. The bolts and nuts are to be of best quality re-
fined bar iron with good, true threads. Bronze bolts shall be
used where shown on plans, or required by the Engineer.

Connecting Existing Line

Connections shall be made with existing lines at such points
as may be indicated on the plans. No special payment will be
made for the work except that payment will be made at the unit
bid price for the material required.

2 Inch Pive

ihere 2 inch pipe is required the contractor may, at his op-
tion, use cast iron or galvanized pipe.

Galvanized Pivpe

Galvanized pipe shall be standard commercial grade steel
pipe thoroughly galvanized.

Jointing Galvanized Pipe

Where galvanized pipe is used, each joint shall be painted
one coat of white lead before jointing and shall be securely
jointed with standard fittings so as to make a water tight con-
nection,

‘There 2 inch cast iron pipe is used the same specifications
apply as for large sizes.

Backfill

The pipe shall be backfilled with fine earth or sand and
thoroughly hand tamped under and around the barrel of the pipe
until same is covered to a depth of 6 inches above the top. If
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suitavle material of this nature cannot be obtained along or in
the pipe trench, for this purpvose, the contractor must secure
sone elsevhere and install as described anhcve, at no additional
expenseé. The remainder of the Srench shall “hen be backfilled
with material reasonabiy free from rocl and thoroughly tamped in
% inch layers with eithsr mechanical, or hand tamper. Pucdling
may be substituted for tamping, at the discretion of the ZIngineer.

‘"here street surfacing is to e replaced the trench shall be
backfilled to a depth of 6 inches above the top of the pive as
above specified. The trench shall then be flushed with water.
The remainder of the trench then backfilled with material rea-
sonably free of rock to within approximately 12 inches of tre
surface and again flushed. After the second flushing the bvack-
filling shall be completed to the vottom of the paving foundation
vith material and thoroughly tamped to the satisfaction of the
Engineer.

ihers, in the opinion of the "ngineer, conditions warrant such
treatment of any section of the trench, flushing or tamping or a
comdination of both methods for comvaction shall be used vien di-
rected by the Ingineer.

Before finzl acceptance, the contractor will be required to
bring the level of 2ll trenches to the srade of the roadway; and
also to remove irom the roadway , streets, and private property
all excess material not needed in the work.

14.14 Replacement of Zxistingz Street Surface

ihere required to excavate or remove existing street surfac-
ing the contractor shall, as promptly as possible after install-
ing the pipe, backfill the trench and replace the pavement with
same kind and type pavement as that removed, and tc leave the
premises in as nearly possible, the same conditions =os originally
found.

14,15 Valves and Valve Boxes

All valves in the distritmtion system must be of dimensions
and weight to corresvond with those specified in the American
Vater ‘Jorks Association in their lieanual of Water Torks Practice,
except as may be noted in the specifications or on the drawings.
Valves in the distribution system must be constructed to stand a
hydraulic pressure of three hundred (300) pounds per square inck.

14,16 Gate Valves

All gate valves shall be of iron body, doudble gate, non-
risinz stem, and shall open by turning to the left. All gate
valves, except as otherwise specified or shown on drawings, for
use in cast iron lines shall be of hudb end type, Valves for use
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in wrought iron or steel pipe lines shall conform to above speci-
fications on cast iron pipe, except that they shall have screwed
ends instead of hub ends.

All valves in the distribution system shall have 2 inch
standard valve operating nuts.

Valve Eoxes

Valve boxes shall be cast iron of three-piece adjustable pat-
tern for valves 4" to 12" and two-piece adjustable pattern for
valves smaller than 4". They shall each have 1id marked "WATER".
Valve boxes to be set vertical and adjusted so that the cover will
be in the same plane as the finished grade of the roadway, walk-
way, or property, whichever is applicable.

Service Connections

At points indicated on the drawing, or at other points di-
rected by the Engineer, service connections from the main to the
house shall be either 1 inch galvanized steel pipe with malleable
iron banded galvanized fittings, or lead piping complying with
recommended standards of the Lead Industries Association, for
prevailing pressures. Each tap for building branches to be fitted
with a corporation cock. A curb cock with automatic drain and rod
socket with extension box shall be installed below the frost line
on each building connection, near the lot line; or if main is in-
side the lot line the valve shall be near the main.

Surb and stop cock shall be as manufactured by the Mueller
Company or equal.

Meter and Meter Boxes

This item shall include the furnishing and setting of the
service meters and meter boxes and lids, complete, also backfill-
ing around meter boxes.

Meters for service connections shall be 5/8" or 3/4" disc
meters, with connections of the following manufacture and type,
or equal, All meters shall be of same meke and type.

Pittsturgh Meter Company, Type "Tropic", or equal
Hersey Meter Company, Type "“HD", or equal
Neptune Meter Company, Type "Trident" or equal
Badger Meter Company, Type "Sot", or equal

All meters shsll have oil inclosed trains and circular reg-
isters reading in gallons.
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Meter boxes shall be of concrete, or plain tile with cast iron
1id, and of sufficient size to house the meter or meters, as shown
on drawing or directed by the Engineer. Tile or concrete to be
slotted on opposite side to permit setting of pipe.

Stendard, double strength, vitrified tile, without bell will
be used, meeting A.S.T.M, Standards for same. Concrete tile to be
of equal strength.

Fire Hydrants

Fire hydrants shall be constructed of standard grade of mate-
rial and shall conform to stendards of the American Water Works
Association, as outlined in their current Manusl of practice. The
hydrant shall have two (2) hose connection nozzles threaded and
sized in sccordance with fire hose now in use in locality effected,
and have one large nozzle for pumper connection. The valve open-
ing shall be at least 5" for hydrants which have 6" bell ends and
not less than 4" for hLydrants with 4" bell ends.

The hydrant shall be mainted a bright color selected by the
Engineer. Each hydrant, before leaving the factory shall be tested
by a hydraulic pressure of three hundred (300) pounds per square
inch with the valve shut, without developing any lezk or sign of

weakness.

The hydrants shall be set plumb. They shall not be set with
less than two (2) cubic feet of broken stone or crushed gravel
about the waste opening to permit vroper drainage. They shall be
backed up with either a large stone, or a cubic foot of 1:3:6: con-
crete, placed in such position aszainst solid bank of the trench so
as to counteract any thrust caused by the water pressure.

TYPICAL SPECIFICATICHS
WATER DISTRIBUTION SYSTEM
Cement-Asbestos Pipe

(Type-2)
Description

This work includes supply lines complete, the distribution
system; together with all specials, valves, valve boxes, fire
hydrants, meters, meter boxes, fittings and services.

This work shall also specifically include any street, side-
walk, curb and gutter removal and replacement, removal of trees,
roots, timber or other obstacles, whether shown on the plans
or not.
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14.22 Specifications

(a) All cement-asbestos pipe furnished under this con-
tract shall conform to Federal Specification SS-P-351,
dated August 28, 1940.

(b) This specification covers cement-asbestos pipe of
nominal inside diameter as specified: 4 inches to 36
inches inclusive.

(c) Cement-asbestos pipe shall be class 100, 150, or
200; suitable for 100, 150, or 200 pounds ver souare
irch maximum working pressure, respectively, as specified.

14.23 Meterials and Workmenship

Cement-asbestos vipe shall be composed of an intimate mix-
ture of cement and asbestos fiber.

(a) Couplings

1. With each length of pipe there shall be furnished
one complete coupling, suitable for the specified
pressure and pipe size. The coupling shall conform
to the standards of the manufacturer of the pipe
with which the couplings are to be used unless other-
wise specified.

2. The couplings shall provide tight joints when
subjected to two and a helf times the designated
working pressure of the pipe, when pipe and coup-
lings are restrained to maintain proper relative

positions.
(b) Pi

1. Both ends of each length of pipe shall be fin-
ished to proper size to receive the couplings fur-
nished by manufacturer.

2. The coupling area of the barrel of each length
of pipe shall be free from dents and gouges which
will affect the tightness of the joint.

3. The nominal length of pipe shall be 13 feet or

more. Unless otherwise specified the following
length tolerance shall apply. Not less than 90 per
cent of the pipe furnished shall be within plus or
minus one inch of the specified nominal length and
the remaining 10 per cent shall not be less than 4
feet under the nomiral length.
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14.24 Installation

(2) All pipe shall be laid in accordance with standard water-
works methods and practice.

(1) Special Fittings

When special fittings are recuired, connections
shall be made according to standard waterworks practice.
“hen bell type fittings are specified they shall be con-
nected to the pipe with either lead or sulphur-base
compounds applied as specified for cast iron pipe.
Special castings shall be Class "D" A.W,W.,A, Standard.

(2) Corporation Stops and Valves

Standard corporation cocks and valves may be in-
serted into the lines with regular waterworks eguipment.
Drilling and tanping shall be done in keeping with ac-
cepted waterworks methods.

14.25 General
(a) All pipe less than 4 inches in diameter, all fire hy-
drants, valves, valve boxes, service connections, meters
and meter boxes, methods of installation, etc., shall be as

described and specified for "Water Distribution System”,
Paragraph 14, page 38 of these "Typical® specifications.

-EIECTRICAL DISTRIBUTICN SYSTEM
SPECIAL PROVISIONS
15. "Or Equal Clause"

Whenever a material or article reoguired is specified or shown
on the Plans by using the name of a proprietary product or of a
manufacturer or vender, any material or article which will perform
adequately the duties imposed by the general design will be con-
sidered equal and satisfactory providing the material or article
80 proposed is of equal substance and function.

Where special types, brands, makes, or trade names are men-
tioned, these shall be construed as being descriptive only of the
type and style of material required. OCther brands or makes of
equal quality and utility may be used by the Contractor.
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Patents

The bid prices without exception are to include all royalties
and costs arising from patents, trade marks, and copy rights in
anyway involved in the work. The Contractor in all cases shall
indemnify and save harmless the Government for any and all claims
for infringement by reason of the use of any of such patented de-
sign, device, material or processes to be psrformed under the con-
tract, and shall indemnify the Government for any costs, expenses,
and damages which it may be obliged to pay, by reason of any such
infringement, at any time during the prosecution or after tke com-
pletion of the work.

Poles

All poles shall be close grain Dense Southern Yellow Pine.
A11 poles shall be in accordance with latest density rules of
American Society for Testing Materials as incorporated in the
rules of the Southern Pine association.

All poles shall be made from live, sound trees. Preference
shall be given to green poles, but they may be partially air
seasoned. The period of exposure to natural atmospheric condi-
tions will be left to the discretion of the creosoter, depending
upon the secson the poles are cut, but under no circumstences
shall the time of air seasoning exceed ninety days. The contrac-
tor shall certify as to the length of time the poles have been
out and the length of time they have been in storage before treat-
ment,

All poles shall be well proportioned, butt and top shall be
sound, straight and free from defects except as stated herein.

Poles shall be free from decay, rot, dote, red heart, dead
streaks, brashy wood, cracks, bird holes, insect damage, and any
other defects which materially effect the durability and strength
of the pole. Blue Sap stain shall not ordinarily be the cause for
rejection, but its presence calls for careful scrutiny of the pole
for incipient decay. Foles shall be free from all signs and evi-
dence of funzus growth.

The tops of poles shall be free from shakes. Shakes in the
butt surface not over one (1) foot depth and extending over not
more than one-quarter (1/4) of the circumference are permitted,
provided they are at least one (1) inch distant fronm the circum-
ference of the butt. Shakes over one (1) foot in depth or ex-~
tending in length over more than one-quarter (1/4) of the circum-
ference shall be permitted only when they fall inside a circle
whose center is the Pith center of the piece and whose diameter
is one-half (1/2) the diameter of the butt.
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Checlis starting from the pith center of the butt shall not ex-
tend to the circumference of the butt surface. The top and side
surface of the pole shall be Iree from large or injurious checks.
Scars shall be smoothly trimmed removing all bark and all surround-
ing wood not completely intergrown with the wood of the body of
the pole. Such trimming shall not result in abrupt changes in the
contour of the pole surface or have a depth of more than one (1)
inch, except where the diameter of the pole at the location of the
scar is more than ten (10) inches, then the depth may be one-
tenth (1/10) of the diameter. The distance to the axis of the
pole from trimmed surfaces located between a point two (2) feet
below the ground line and the butt shall not be less than one-half
(1/2) the diameter of the pole at a point two (2) feet above the
sround line. No scars or catfaces shall be permitted within two
(2) feet of the ground line.

The diameter of single knots or knot cavities and the sum of
the diameters of all knots or knot cavities shall not exceed the
following knot table. Knots or lmot cavities under one-half (1/2)
inch in diameter may be ignored in applying these limitations.

LIMITATICKS OF KNOT SIZZ

Maximui Sizes Permitted, Inches
Diameter of any Sum of diameters
single knot or of all knots and
knot cavity. ' knot cavities in

any one (1) foot
section

All Classes

Length of Pole, Feet Clesses

4.10
45 and Under 3 8
50 and Over 5 10

No loose knots will be allowed. No knots with pith centers
will be allowed unless drilled and inspected by the engineers'
duly authorized insvector and accepted by him, after which they
may be properly plugged with treated wood plugs.

Enot cavities may be accepted if they are shaped so that the
water will drain from the hole when the mnole is set, and the depth
of the cavity is not more than one-fifth (1/5) of the diameter of
the pole at that point, and not more than one such cavity present
in a pole. The sum of the depth of all cavities in any six (6)
inch longitudinal section of a pole shall not exceed one-quarter
(1/4) of the mean diameter of that section.
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Eollow pith centers shall not be permitted in the butts or
tops. But slivering due to falling shall be permitted if the
depth from the circunference is not more than one-quarter (1/4)
of the butt diameter and the height is not more than one-fifth
(1/5) the distance from the butt to the ground line. All poles
shall be free from nails, spikes, and other metal. Holes over
one {1) inch deep left by the withdrawal of nails or spikes which
will not drain water shall be completely filled with creosoted
wood plugs. All drilled holes not used shall be filled with
tightly fitted creosoted wood plugs.

411 poles should be free from short crooks. No pole shall
have more than two crooks, and these shall be in the same plane,
provided that a straight line connecting the center of the butt
with the center of the tecp does not at any intermediate point
pass through the external surface of the pole. On all poles with
only one (1) sweep, the sweep shall not exceed one (1) inch for
every six (6) feet of length above the ground. The sweep may be
measured by a straight line joining the surface of the pole at
the ground line and the edge of the pole at the top:; the distance
from the line to the nearest side of the pole at the widest point
shall determine the sweep.

All outer bark shall be completely reiioved from the surface
of all poles. No patch of inner bark left on the pole surface
shall be more than one-quarter (1/4) of an inch wide, or four (4)
inchs long. No two patches of inner bark of these dimensions shall
be separated from each other by less than six (6) inches. Slivers
or spots of inner bark of less dimensions shall not be considered
in applying the requirements for minimum distance between patches.

All knots shall be trimmed close except completely overgrown
knots, which shall be trimmed only when the covering wood extends
more than (1) inch above the main surface of the pole. The butts
of all poles shall be neatly sawed in substantially a right angle
to the axis of the pole.

The top and butt dimensions shall not be less thanthat speci-

fied in the following table for the length and class of pole
specified in the purchase order.
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Dimensions are in Inches

Css 5 5 7
MINIMUM TOP 1% 17 15
CIRCOM FRRENCE
DIAMBIER 6 5-3/8 4.3/4
- Ground
ﬁin§2?e Line Dist. Minimum Circumference
(T from Butt at 6 Ft. from Butt
(Feet)
(Feet)
25 5.0 26.0 24,0 22.0
30 5.8 28.0 26.0 24.0
35 6.0 30.0 27.5 25.5
40 6.0 31.5 22.0 27.0
45 6.5 33.0 30.5 28,5
50 7.0 3#.5 32.0 29.5
55 7.5 36.0 33.5
60 8.0 37.0 3#.5

A1l poles shell be framed and drilled on the yard before be-
ing treated. All poles shall be roofed with a single cut made at
an angle of thirty degrees to a horizontal plane with the pole in
a vertical position. All poles shall be drilled and gained as
shown on plate #2.

All poles shall be treated by the empty cell process. Either
the Rueping or the Lowry Process may be used.

A1l poles shall be steamed for not less than six (6) hours at
a temperature between two hundred and fifty-four (254) degrees and
two lundred and fiftr-nine (259) degrees Fahrenheit.

The temperature of the preservatives shall be between one
hundred and seventy-five (175) degrees and two hundred ten (210)
degrees Fahrenheit, and preferably at two hundred (200) degrees
during the pressure period. The pressure shall be sufficient to
obtain the desired penetration and leave a net retention of not
less than twelve (12) pounds of preservative per cubic foot of
material treated after vacuum has been applied.

The penetration shall be depth that can be obtained with
final retention of not less than twelve (12) pounds of preserva-
tive per cubic foot of wood in the charge and not less than three
(3) inches or eighty-five (85) per cent of the depth of the sap
wood. ihen the depth of the sap wood is less than three inches,
nirety-five (95) per cent of the sap wood shall be impregnated.
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The depth of penetration shall be determined from a boring taken
approximately midway between the butt end top of every pole of each
charge. Every pole that does not meet the above penetration require-
nents will be rejected. All holes made in taking boring shall be filled
with tight fitting crecsoted plugs. To secure uniformity of oil in every
pole of a charge, each pole in the chorge shall be selected for similarity
in seascning, proportion of heart wood, and sap wood, proportion of sizes
of spring and summer wood rings, number of rings per inch, and the experi-
ence of the creosoter. The volume of the wood in each charge shall be
determined by actual measursment of the butt and top of each pole in the
charge.

The preservative used shiall be a coal tar produce being a creosoted
coal tar solution, containing eighty (80) per cent creosote oil, and
twenty (20) per cent coal tar. The creosote oil shall be number one (#1)
creosote 0il in accordance with the standards of the American Wood Pre~
servers Asgociation and the American Railway Engineering Association speci-
fications for number one (#1) creosote oil. No blended product containing
any added material whatsoever shall be acceptable in lieu of number one
(#¥1) creosote 0il. The coal tar used in the solution shall be refined and
filtered cozl gas tar or coke oven tar as set up in the requirements of
the American Resilway Engineering Association and the American Wood Pre-
servers Association specification.

Test Report

The engineers shall be furnished a complete record of the treatment
of each charge of poles furnished on the job, covering all the details
herein set out relative to the date of cutting the poles, and all other
pertinent details of the specifications.

The water content of the preservstive shall never be more than five
(5) per cent. Allowance shall be made by computing the net retention on
the basis of water-free creosote whenever the water content of the stock
is in excess of three (3) per cent.

The Engineer reserves the right to reject at the point of delivery
any and all poles not conforming to these specifications.

The purchase of the noles under these specifications shall in no
case be construed as relieving the contractor of full responsibility for
the furnishing of poles satisfactory for the obviously intended purpose.
The contractor shall guarantee the preservative and treatment to conform
to these specificetions and to be first class in every respect.

Guarantee

The contractor shall furnish to the Ingineer a certificate from the
manufacturer guaranteeing to replace f.o.b. to the job site without cost
to the Government all poles which deteriorate within five (5) years from
the date of purchase.
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The manufacturer shall stemp his trademark or insignia, the year
the pole was supplied, the length of the vole and the class of the pole
on the side of each nole. The marking on the pole shall be of such
nature as to be permanent and the lower edge of the trademark shall be
ten (10) feet from the butt of each pole. The length of pole and class
of pole shall be plainly stamped on the butt of each pole.

When poles are kept in storage either before or after treating they
shall be staciied on non-~decaying skids and supported without notable dis-
tortion of the poles. No part of any pole shall be in permanent water
or in contact with underlying soil., After the poles are treated they shall
bte stacked in close piles. In handling poles care shall be taken to pre-
serve the continuity of the outer treated area. Yo pointed tool capable
of producing indentation of more than one (1) inch in depth shall be used
on the poles, Treated poles shall not be dragged along on the ground or
over any other roughening surface.

Poles shall be shipped on flat cars and secured thereon in accordance
with the rules of the railroad association first receiving the shivment.

The contractor shall see that adequate facilities are provided for
an inspection of the poles, the pole treatment, and all materials used
in the treatment by an authorized representative of the engineer before
the poles are treated, vhile they are being treated, and at any time
after they are treated. All materials shall be previously prepared for
inspection to avoid unnecessary delay. The waiving of inspection by the
engineer shall not relieve the contractor of the responsibility of con-
forming to these specifications.

Extra pole gains and drilling vhich may not be reasonabtly snticipated
before poles are treated may be made when poles are erected.

All pole lines are to follow accurately the alignment shown by the
plans or indicated by the stakes set by the engineer.

In straight line work where no uneven strains are encountered al-
ternate poles shall be set with cross-arms facing in opposite directions
except on road or street corssings, where arms shall face away from such
crossings,

Rock Holes

Wnere solid rock is encountered above the tottom limit of the pole
depth specified, the rock shall be removed and contractor will be paid
unit bid price set forth in the proposal for "Rock Holes',

The dirt shall be replaced and thoroughly tamped the full depth of

the pole hole and all surface dirt be tamped around the hole in a conical
shape,
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Cross Arms
Cross-arms may be of Fir or of creosoted Yellow pine.

If of Fir, they shall be of the standard N.E.L.A. dimensions and
specifications as elsewhere set out in these specifications under
"Cross-Arm Assemblies".

If the Cross-Arms are of Creosoted Pine, they shall be free
from loose or unsound knots, loose heart, rot, shakes, wane, or worm-
holes. Checks shall not exceed twelve (12) inches in length, three-
fourth (3/4) inch in depth or one-sixteenth (1/16) inch in width.
Grain shall be parallel with the axis of the arm within five (5)
degrees. Knots larger than one-fourth (1/4) inch in diameter shall
be avoided. Large pitch pockets shall not be allowed. No sap-wood
shall be allowed, they must be all heart. Excessive warp shall not
be allowed. Dimensions shall be standard N.E.L.A. as previously
noted for Fir Arms.

If Yellow Pine Arms are used they shall have the same preserva
tive treatment a2s set out in detail under "Pole Specifications".

All Cross—Arms shall be air-dried, or kiln dried before manu-
facturing.

All Cross-Arms shall be of same kind of material, either all
Fir or all Yellow Pine.

Kicker Arms shall be of same material and meet same specifica-
tions as Cross—Arms.

Secondary Racks.

Secondary Racks shall be as shown elsewhere in these specifi-
cations and in the plans.

Pins

Wood pins shall be as shown and specified in these specifica-
tions and plans.

Insulators
Insulators shall be as shown and specified in these specifica-
tions and plans. White insulators shall be used for all neutral

conductors, and browm insulators for all others. All brown insula-
tors and rack spools shall be of the wet porcelain process.

Pole Line Hardware

Pole line hardware shall be as shown elsewhere in these speci-
fications and plans and shall be galvanized by the hot-drip process,
as set out in standard A.S.T.M. specifications for pole line hardware.
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22. Conductors

All primary conductors, common neutral and street lighting con-
ductors shall be hard drawn, bare, copper. All secondaries and service
conductors shall be hard drawn, double braid, weather proof copper.

The specifications for conductors shall be the latest issue of the
American Society for Testing Materials for bare copper conductors. The
gauges are to be A.W,G. Standard.

Covering on weatherproof wire shall be that specified in the latest
issue of American Standard Association for weather-resisting Wire and
Cablec

Line wires shall be pulled up to substantially the sags as shown in
the following table:

SAG IN INCHES FOR VARYING SPAN LENGTHS

100! 1251 150! 175 200! 225! 250!
Span  Span Span Span Span Span Span
Tempera~
ture
(0]8] :
300 2%" 4an g 10" 150 con 330
450 an 4%.n i 11" 17" a5 370
6090 an L gn 120 19" ogh an
750 3" sS4 g 14" 2n 32" 45"
909 3%" g 10" 16" 250 a5H 494

All lines shall be tightly pulled and slacked back to desired sag.
As much as one thousand (1,000) feet of conductor may be sagged at one
time and the longest span used as the ruling span.

All conductors in any one span shall be sagged the same amount.
All conductor connections shall be made mechanically and electri-

cally secure by the proper sixes of line splices as set out elsewhere in
these specifications.

23. Guys

Studb guys, span or head guys, anchor guys, and pole keying shall
be done as shown elsewhere in specifications end plans.

All guy wire shall be Siemens~Martin galvanized stranded steel

wire of five-sixteenths (5/16) inch nominal size. Double guys shall
be placed where directed by the Engineer.
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Lightning Arresters

Lightning arresters as specified and shown in plans are to be used
if and where conventional type transformers are installed. Other types
of transformers, if used, are to be fully protected from lightning and
electricel surges as shown on C.S.P. transformers specified, if and wiere
this type transformer is used. All primary metering equipment shall have
lightning arresters of type specified and as shown on drawings.

Grounds

The common neutral conducter shall be grounded at each transformer
installation and in addition there-to, grounds shall be installed as
set out elsewhere in these specifications. All ground from transformers
and secondary neutrals shall be solid bare copper conductor, not smeller
than number four (#4) A.¥W.Ge. connected to neutral and grounds as shown
in ground assemblies and in plans and specifications.

Ground wires shall be securely attached to the bottom of cross-
arms and down the poles by means of one and one-quarter (1-1/4) inch
galvanized staples at intervals not exceeding twenty-four (24) inches.

The ground wire shall be enclosed in one-half (1/2) round creosoted
streight grain lone¢ leaf pine moulding, free from wind shakes, to a
height of eight (&) feet above tae ground, fastened to pole with two (2)
inch galvanized staples at twenty-four (Z4) inch centers.

All transformer cases shall te grounded to neutral conductor, either

dirgctly or through grounding gap, depending upon the type of transformer
used,

Primary connections to neutrzl wire single phase transformers shall
be made as shovn in plans znd specifications.

All three (3) vhase auto transformers shall have the neutral wire
coniected to the neutral or grounded conductor.

all ground rod connections shall be made with standard ground rod
connectors and all tap-offs and/or connections to neutral wire by ground
conductor shall be mede by means of two (2) bolt copper wire clamps,
all of which are shown in "Ground Assemblies® in these plans and specifi-
cations. ’

Where ground wire may be attached to wrougnt iron water pive not
over 4" diameter, and with no meter between connection znd water main,
this is to be preferred over a ground rod. Engineers sre to designate
where water pipe ground connections ars to be made and contractors will
not be required to use more than fifty (50) feet of horizontal under—
ground conductors for vipe grounds. all horizontal underground conduc-
tors shall be run not less than eighteen (18) inches under ground surface.
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All trenches shall be back-filled and thoroughly tamped. No pavement is
to be cut to get to water pipe in lieu of ground rods.

All meters shall be grounded as above specified except ground wire
shall be of stranded bare conductor not less than number four (4) A.W.Ge

Distribution Transformers

Transformers to be supplied under these specifications shall be especially
adapted to overhead distribution service. The general design and charac-
teristics shall provide maximum reliability, high "all day" efficiencies,
ability to carry overloads over prolonged loed periods, high surge
strength, and good regulation.

All transformers shall be rated single phase, 60 cycle, 2400/4160
Volt, "Y" Primary with 120/240 Volt secondary windings. Each transformer
shall have two (2) 5% primary taps below rated voltage. They shall be
0il insulated, self-cooled for outdoor service and shall be capable of
operating at full rated loads continuously without excessive temperature
rise,

all transformers shall be connected for additive polarity.

All transformers shsll have 5000 Volt insulated leads not less than
five feet long on the primary side. The secondary terminal shall be of
the solderless or clamp type.

Each transformer shell be supplied with at least two 1ifting lugs
designed so that a rounder surface is obtained on the under side which
will come in contact with the sling. Lugs presenting sharp edges to
the sling will not be permitted. A suitable lifting eye or hook shall
also be provided for the core and coil element on all sizes.

All transformers furnished on these specifications sholl be from a
single manufacturer and of similar characteristics, and this manufacturer
must be a nationally known one. Transformers furnished must be equal in
every detail with those set out in the proposal.

The contractor shall submit to the engineer for approval before
purchase of transformers complete detailed informstion covering design
and construction of the transformers they provmose to use and also fur-
nish the engineer with complete detailed performance characteristics
such as core loss, totsl loss, efficiencies at 1/4, 1/2, 3/4 and full
loads, regulation at 80% power factor, and unity power factor, and im-
pedence.

The contractor shall furnish to the engineer for approval the
guaranteed surge strength of the transformer windings.
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If conventional type transicrmers are furnished, they shall be
equipped with ground lugs fastened to cases. If Westinghouse type
CSP, or similar type o7 transformers are furnished they shall be
grounded through grounding gaps.

Westinghouse standard CSP type transformers, or Westinghouse
standard "S" type transformers, or their equal may be used. If the
Westinghouse type "S" (conventional type" transformers are used they
shall be installed with cut-outs and lightning arresters coordinmated
with the transformer insulation, and of the types set out in plans and
specifications., In either type (CSP or conventional) one (1) brown
standard high-voltage bushing and one (1) white neutral high-voltage
bushing (having lower flash-over value than the brown high-voltage
bushing) shall be furnished with each transformer. If SCP type
transformers are furnished each one of them shall have only one (1)
high-voltage De-ion gap. Only one (1) lightning arrester and one (1)
cut-out is to be furnished with each conventional type transformer,

All transformers shall have stenciled on the front side in plain
colors which contrast with color of the transformers, (1lst), the
number of each transformer, (2nd) the X,V.A, capacity and (3rd) the
letters "K.V.A."., The figures shall all be three (3) inches high and
the letters shall be two (2) inches high.

Auto Transformers

Westinghouse type "ST" 4000/2300V 3~phase, 80 cycle star con-
nected transformers of capacities specified shall be furnished.

Constant Current Transformers

2400/4160 Y Primary to 6.6 ampere secondary and 2400/4160 Y Pri-
mary to 20 ampere secondary constant current transformers for street
lighting, Service shall be furnished, installed and connected to
lighting circuits as specified in plans and specifications.,

Insulatinz Transformers

Insulating Transformers for series circuits shall be installed
as specified and shown on plans.

Services

Customers services are to be installed in units as set out
elsewhere in these specifications, and as directed by the Zngineer.
All service wires are to bte pulled as tight as may be reasonably
supported by the building structure to which they are run.

Residental Meters

Meters as shown in plans and specifications are to be furnished.
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All residential meters are to be of out-door socket type. They
are to be of the capscities and in location on buildings as directed
by the Engineer. The load side of each house meter shall be connected
to the customers entrance switch,

Commercial Meters

Shall be of the socket or conventional types, of the capacities,
and in locations on buildings as directed by tne €ngineer,

Primary Pover ‘eters

Are to be installed as shown in the Plans and Specificationms.
Secondary Fower iieters installed shall be of the types, capacities
and in location as directed by the Engincer.

Sockets on all socket type meters shall be drilled on under side
for ground wire entrance and ground wire attaciasd to neutral lug in-
side of sockets,

Disconnects and Cut-outs

All disconnects and cut-outs are to be of the type capacities
and in locations as shown in plans and specifications. Fuse links
are to te of the capacities as shown in plans and specifications and
as directed by the kngineer.

Street Lights

Street lights of the types and sizes, and locations as shown in
plans and specifications are to be installed.

A master control time switch, as specified shall be installed as
directed by the Engineer and shall control all street lights,

Tree Trimming

Tree shall be trimmed where directed by the Engineer. 4ll tree
trimmings shall be done by, or under the supervision of, a person
skilled and experienced in the trimming., Trees shall be trimmed in
a way doing the least harm to the trees and to be the most effective
now and in the future for conductor clearance. All cut tree branches
one and one-half (1-1/2) inches diameter and larger shall be treated
with a suitable protective coating.

Repairs to Pavement

Where pavement of any kind is broken for any purpose it shall
be replaced with like material of ecual thickness and quality.
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38. Inspection and Testing of Materials

All poles shall be inspected before treatment, during treatment
and after treatment, by a competent inspector to be selected and paid
by the City.

Such factory tests and certificates as may be required by these
specifications shall be furnished as a non~pay item.

39, Assemblies

It is intended that each assembly on which unit bid prices are
asked for in the Proposal comprises a complete unit and it is intended
that the unit bid price set forth covers the entire cost of all labor
and material necessary to furnish the complete assembly completely
installed in place.

In the following pages are set up material lists indicating the
maximum quantities of each item required for the various assemblies;
however if any item has been omitted which is obviously necessary to
make the assembly complete, the Contractor shall furnish and install
such necessary item as though it had been listed, and without claim
for extra pay.

MATERIAL LIST

Creosoted Poles

The creosoted poles of the length and class as specified are to be
furnished and completely installed.

8 Pin Single Crossarm Assembly

1 ea. 8 Pin N, E, L, A, Rainier Fir Crossarms
3 3/4" x 4 3/4" - 10" -~ O" Graybar Cat. No. 74

2 ea. Braces Hubbard #8028 ~ 28"
1 ea. Machine Bolt and Nut 5/8" x 14" max.
1 ea. Lag Screw 1/2" x 4" Graybar #9754
2 ea. 3/8" Machine Bolts and Nuts 4 1/2" long.
2 ea. Square Washers 2" x 2" x 1/8" for 5/8" bolt.
2 ea. Round Washers for 3/8" bolt.
8 Pin Double Crossarm Assembly
2 ea. 8 Pin N. E. L, A. Rainier Fir Crossarms
3 3/4" x 4 3/4" - 10'0" Graybar Ct. No, 74.
4 ea. Braces Hubbard #8028-28"
2 ea. Lag Screws 1/2" x 4" Graybar #9754
4 ea, 3/8" Machine Bolts and Nuts 4 1/2" long.
10 ea. Square Washers 2" x 2" x 1/8" for 5/8" bolt.
4 ea. Round Washers for 3/8" bolt
3 ea. 5/8" Bolts and Nuts 18" max. D. A, Hubbard #9868
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6 Pin Single Crossarm Assembly

1 ea.
2 ea,
1l ea.
1l ea.
2 ea,
2 ea,
2 ‘ea.
8

2 ea,
4 ea.
2 ea,
4 ea.
10 ea.
4 ea.
2 ea,
4

6 Pin N, ¥, L. A, Rainier T'ir Crossarm

3 1/2" x 4 1/2" - 810" Graybar Cat. Yo, 43
Braces Hubbvard #8028 - 28"
Machine Bolt and Mut 5/8" x 14" max.
Lag Screw 1/2" x 4" Graybar #9754
3/8" iiachine Bolts and Wuts 4 1/2" long
Square Wwashers 2" x 2" x 1/8" for 5/8" bolt,
Round Washers for 3/8" Bolt.

2in Double Crossarm Ascembly

6 Pin WM, ¥, L. A. Rainier Fir Crossarm
31/2" x 4 1/2" - 8'0" Graybar Cat. Yo. 43
Braces Hubbard #8028 - 28"
Lag Screws 1/2" x 4" Graybar #9754
3/e" iiachine Bolts and Nuts 4 1/2" long
Sauare Washers 2" x 2" x 1/8" for 5/8" bolt,
Round Washers for Z/&" bolt.
5/8" Bolts and Nuts 18" max. D. 4, Hubbard #9838

l ea.
2 "
l "
1 i
2 ]
2 "
2 L}
4 Pin Do
2 ea,
4 "
2 "
4 "
w0
4 "
3 "®

Pin Single Crossarm Assemhly

4 Fin ¥, %, L. A, Kainier Fir Crossarm

3 1/2" x 4 1/2" - 5'7" Graybar Cat. No. 42
Braces Hubbard #3028 - 28"
liachine Rolt and Mut 5/8% x 14" max.
Lag Screw 1/2" x 4" Graybar #9754
2/8" Machine Bolts and uts 4 1/2" long
Square Washers 2" x 2" x 1/8" for 5/8" bolt,
Round Washers for 3/8" bolt.

uble Crogsarm Assembly

4 Pin N, B, L. A, Rainier Fir Crossarm
3 1/2" x 4 1/2" - 5'7" Graybar Cat. Ho. 42
Braces Hubbard #8028 - 28"
Lag Screws 1/2" x 4" Graybar #9754
3/8" bachine Bolts and Huts 4 1/2" long
Square Washers 2" x 2" x 1/8" for 5/8" bolt
Round Washers for 3/38" bvolt
5/8" Bolts and Nuts 18" max. D. 4., Hubbard #9868
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6 Pin Single Alley Arm Assemblies

[

H DN

Lol AV S GS IR VIR WO g [\V)

o

0

DIV O W

>

DO OO
8}

ea.

6 Pin N, E, L, A, Rainier Fir Crossarm
3 1/2" X 4 1/2" - QoM
Alley Arm Argle Brace, <coslyn 1522 OLft,
5/e" Machine Bolt and ¥ut - 14" nax.
Lag Screws 1/2% x 4"
liachine Belt and Mut 3/8" x 4 1/2"
Square Washers2" x 2" x 1/8" for 5/38" Rolt.

Tote: Where two singie alley arms are
cn the same pole, one above the other,
the material list for the two is given
below and tae Contractor will be paid
for this installation as though he had
installed two of tiie 5 Pin Single Alley
Arm Assemblies separately:

5 Firn ¥, Z. L. A, Rainier Fir Crossarm
31/2" x 4 1/2% - gro"
Alley Arm angle Brace-Joslyn 1322 5'Q"
£/6" ¥achine Belts and Yuts 14" max.
Lag Screws 1/2" x 4"
“inchine Zolts and Nuts 3/8" x 4 1/2"
Syuare Washers 2" x 2" x 1/&" for 5/3" bolts.
Round Washers for 3/8" bolt,
Angle Cross arm 3race - Joslyn J1535

Pin Doubtle Alley irm asserblies

»

5 Pin ", E, L. A, Raipier Fir Crossarus
3/1/2" x 4 1/2" -~ 810"

Alley Arm angle 3race - Joslyn 1522 5'O"

Lag Screws 1/2" x 4"

Hachine Bolts and Huts &/8" x 4 1/2"

Square Washers 2" x 2" x 1/8" for 5/8" bvolt

Round Washers for 2/8" bolt

5/8" Machine Bolts and Futs 18" max. D. A.

Note: Where two dcuble alley arms
are on the same pole, one adbove the
other, the material list for the two
sets is given below, and the Con-
tractor will bte paid for this in-
stallation as though he had in-
stalled two of the 6 Pin Double Alley
Arm Assemblies separately:

3 Pin N, E, L., A. Rainier Ffir Crossarms
31/2" x 4 1/2" - gto"

Alley Arm Angle Braces Joselyn 1522 5'Q"

Lag Screws 1/2" x 4"

iiachine Bolts and Nuts 3/8" x 4 1/2"

Square Washers 2" x 2" x 1/8" for 5/8" bolt

Round Washers for 3/8" Bolt

5/8" iiachine Bolts and Futs 18" max. D. A.

Angle Crossarm Braces -~ Joslyn J 1536
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Kicker Arm Assembly

1 ea. Kick Arm Rainier 3 1/4" x 4 1/4" - 15"

2 Lag Screws 1/2" x 4"

2 Round Washers for 1/2" bolt

4 Spool Secondary Rack Assembly

1 ea. 4 Spool Secondary RacksHubbard 4848

4 " Spools — Hubbard #355 (Top Spool White, all
others brown)

2 5/8" ¥achine Bolts and ¥uts - 10" max.

2 Square Washers 2" x 2" x 1/8" for 5/8" bolt

1 pe. Bare Copper Tie Wire of correct size for
specified wire.

(&

Spool Secondary Rack Assembly

1 ea. Pierce 3 Spool Secondary Racks — Hubbard #3848
3 " Spools - Hubbard #3535 (Top Spool White, others
brown)

2 5/8% Machine Bolts and Nuts 10" max.

2 Souare Washers 2" x 2" x 1/8" for 5/8" bolt.

1 pe. Bare Copper Tie iire of Correct size for
specified wire

1 Spool Insulator Bolt Assembly

1 ea. 5/8" Insulator Bolt and Nuts 16 3/4" max. Hubbard 8743

2 v Round Washers for 5/8" Bolt

1 Insulator Hubbard #355 White

1 pe, Bare Copper Tie Wire of correct size for

specified wire

Insulator and Wood Pin Assembly (Side Groove)

-1 ea. Insulator 0B 29,207

1 Locust Pin ¥, E, L, A, 1 1/2" x 9"

1l pec. Bare Copper Tie Wire of correct size for
specified wire

1 ea. 10d Mail

Insulator and Yood Pin assembly (Top Groove)

1l ea. Insulator JB 9404

1o Locust Pin N, B, L. 4. 1 1/2" x o"

1 pe. Copper tie wire of correct size for
specified wire

1l ea, 104 Nail
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Insulator and Offset Pin Assembly

ea. Insulator OB 29,207

" Offset Pin - Hubbard 3014

Machine Bolts 3/8" x 4 1/2"

" Round Washers for 3/8" bolt

e, Copper tie wire of correct size for
specified wire

LK AVIR O B

Insulator and Steel Pole Top Pin Assembly

ea, Insulator OB 29,207
" Steel Pole Top Pin ~ Hubbard 3034
" 5/8" Bolts 10" max.
" Square Washers 2" x 2" x 1/8" for 5/8" Bolt
pe. Copper tie wire of correct size for
specified wire

=0 - e

Insulator and Steel Screw Pin Assembly

1l ea. Insulator OR 29,207

1 " Lag Screw Steel Fin -~ Lubbard 988

1l pe. Copper tie wire of ccrrect size for
specified wire

Copper Wire

All conductors shall be of copper wire of the sizes and placed at the
location in the manner specified.

Unless otherwise directed by the Engineer all neutral wires and ail
primary conductors and series sizes #2 and smaller shall be of tare hard
drawn solid, and size #1/0 shall be of bare hard drawn, seven strand new
copper wire,

Unless otherwise directed by the Engineer, all secondary conductors
and services, sizes #2 and smaller shall be of double braided weatner
proof, mica finish, hard drawn solid, and size #1/0 shall be of double
braided weather proof hard drawn seven strand new copper wire,

All line splices shall be made with correct size of Electroline Splice,
Cat. No. 2100 Series, for which no extra payment will be made.

4ll conductors shall be tied to insulators by tie wires of the size
and length and in the manner shown on drawings, for which no extra pay-
ment will be made. The Contractor must include the cost of this labor
and material in the unit bid prices for the various Insulator Assemblies
and Secondary Rack Assemblies,
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At all double dead ends the Contractor shall furnish and install jumpers
of identical wire as each conductor and connected to the correct conductors
with correct size of Connector, Electroline Taplok, for which no extra pay-
ment will be made. The Contractor must include the cost of this labor and
material in the unit bvid prices for wire,

No extra payment will be made for the wire included in the various As-
semblies and/or Services requiring wire--the cost of the wire as well as
the hardware and other material and labor must be included in the unit bid
prices for the various Assemblies and/or Services.

All conductor wire will be paid for by the measured distance between
supports without allowance for sag splices, ties, Jjumpers, etc., provided
that these measurements do not exceed the dimensions shown by the drawings
or given by the instructions of the Engineer.

Primary Dead End Assembly (#2 Wire or Smaller)

1 ea. 5/8" Eye Bolt 16" max,

10" Strain Insulator -~ OB 28,830

T " Clevis Flexible Strand L M #880
2 Crosty Clips - Joslyn 1038

Primary Dead End assembly (#1/0 Wire)

1l ea. Dead End -~ islectroline Series 3300

1" Strain Insulator Jeffry-Dewitt #2555

1 5/8" Eye Bolt 16" max.

2 " max.Square Washers 2" x 2" x 1/8" for 5/8" Bolt

Secondary Dead £nd Assembly (#2 Wire or Smaller)

2 ea, Crosby Clips - Joslyn 1058

Secondary Dead End Assembly (#1/0 Wire)
1l ea. Automatic Dead End ~ LZlectroline Series 3400

Neutral Dead End Assembly

ea. Insulated Clevis Joslyn #J093

" Insulator - Hubbard #355 White

" 5/8" Machine Bolt and Nut 12" iax.

" Square Washer 2" x 2" x 1/8" for 5/8" bolt
i Crosby Clips - Joslyn 1038

ISR T S
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Stub Guy Assemblies

100 ft. max.
1l ea.

4 1]

1 "

1 n
1

"

5/16" Guy Wire

Strain Insulator OB 25,009 Brown

3 - Bolt Guy Clamps ~ Hubbard 7449

5/8" Thimble ¥ye Bolt and Nut - 12" max.
Hubbard 6500 Series

Square Washer 2" x 2" x 1/8" for 5/8" Bolt

Thimble Eye Nut for 5/8" Bolt - Hubbard 7510

Head Guy issemblies

150 ft, max,
1l ea.,

4 ]

1 "

1 ft
1 "

5/16" Guy Wire

Strain Insulator CB 25,009 Brown

3-Bolt Guy Clamps Hubbard 7449

5/8" Thimble Eye Bolt and Nut - 12" max.
Hubbard €500 Series

Square Washer 2" x 2" x 1/8" for 5/8" Bolt

Thimble Eye Wut for §/8" Bolt - Eubbard 7510

Head Guy Assemblies (Setween Two Primary Poles)

150 ft, max.
2 ea,

6 "

1 f

1 "
1

5/16" Guy Wire

Strain Insulators - O3 25,009 Brown

3 - Bolt Guy Clamps - Hudbbard 7449

5/8" Thimble Eye Bolt and iut - 12" max.
Hubbard 6500 Series

Square Washer 2" x 2" x 1/8" for 5/8" bolt

Thimtle Zye Nut for 5/&" Bolt - Hubbard 7510

Anchor Guy Assemblies

50 ft. max.
1l ea..

1 "

1 "

4 1§

1 ]

1 (1]

5/16" Guy Wire

Strain Insulator OB 25,002 Brown

Guy Hook - M, I. F. P135 for 5/8" bolt

Lag Screw 1/2" x 4"

3 - Bolt Guy Cleamps Hubbard 7449

Wever Creep snchor plate - Hubbard C-820

6'0" Never Creep Thimble Lye Rod ~ Hubbard 4316

Note:

1 Chance Socket Type Screw Anchor with
Thimble Eye and 3/4" Rod 70" overall-
Hubbard Stock No. C3410 may be used in
place of the Never Creep anchor if de-
sired by the Contractor

Poles Key=d Assembly

1l ea.
P
4 "

Creo, Poles 8" dia. x 5'0 (split before treating)

5/8" Machine Bolts and Nuts 24" max.
Square Washers 2" x 2" x 1/8" for 5/8" bolts.
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Guy Wire Protector

1 ea. Guy Wire Protector 8 ft., - Hubbard 7558

Lightning Arrester Assembly

1l ea. Crystal Valve Lightning Arrester, E. S. S. ¥50927
2 " Connectors - Electroline Taploks
1 Lag Screw 1/2" x 4"

15 ft. max, #6 Copper Wire DBWP

Pole Ground Assembly

100 ft. max. Ground Wire - #4 Copper Wire BHD Stranded

20 max. Galv. Staples 1 1/2" - 24" ¢ to ¢

5 Galv, Staples 2" - 24" ¢ to ¢

1 ea. Connector, Electroline Taplok

1 pec. Creo. Pine Moulding 1/2" x g'Q"

1 ea. Ground Clamp, Sherman, Graybar Cat.,,

to fit pipe, if ground is to water pipe

Note: If ground connection is not to water
pipe, use tne following instead of
the Sherman Ground Clamp:

1 ea. Copperweld Ground Rod 5/8" x 8'0% - Hubbard 9438
1" Copperweld Ground Wire Clamp, Safety Screw Type
for 5/8" Rod, Hubbard 9492

The Engineer will designate which connection to use. In either
case the Gontrsctor will be paid the unit bid price for Pole Ground
Assembly,

Meter Ground assembly (Secondary)

20 ft. max. #4 Copper Wire BHD Stranded
10 each max. Staples 1 1/2" - 24" ¢ to ¢
1 " Ground Clamp, Sherman, Graybar Cat.,
to fit pipe, if ground is to water pipe

Note: If ground connection is not to water
pipe, use the following instead of
the Sherman Ground Clamp:

1 ea. Copperweld Ground Rod 5/8" x 8'0" Hubbard 9438
1" Copperweld Ground Wire Clamp, Safety Screw
Type, for 5/&" rod - Hubbard 9492

The Engineer will designate which connection to use. In either
case the Contractor will be paid the unit bid price for Meter Ground
Assembly,
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Distribution Transformer Assemblies

1l ea. Transformer of tine size specified *

16 ft. max. Primary Lead #6 Copper Wire DBWP

1 ea. Hot Line Tlamp - Kearney #3510-1

5 Connectors Electroline Taplok for #6 Wire

(6 is CSP Transformers are used)
1 n Galv. Staple 1 1/2w
3 %  max, * Secondary Leads - 6 ft. max. each.

* For 5 XVA Transformers, use #4 Copper Wire DBWPHD

w10 L L] " ] "

W 15 n " o2 " " "

# 25 # o LI ) n " "

U2 " "oFl/o ® "  DBWPHD - 7 Strand
no50 o Ul " #1/0 " " n f "

Auto Transformer Assemblies (g Phase 4,000 Volts Star.ﬁg_g Phase 2,300
Volts Delta)

1 ea. Auto Transformer as specified*
50 ft. max, #6 Copper Wire DBWPHD
3 ea, Hot Line Clamps - ¥Yearney 3510 - 1
5 " Sonnectors Zlectroline Taploks
6 " max. Galv. Staples 1 1/2n
*150 XVa
200 XVa

Constant Current Transformer Assembly (§E. Lteg.)
(Cascade Control)

1 ea. Constant Current Transformer 1OXVA 6.64,
Hovalux Type ROC, G.E. Cat. Fo. 3,200,547
1w Remote Control Apparatus - Novalux
2,8, Cat. No. 4,387,89167
1 " Series Protector Novalux
G.3, Cat. Yo. 3045291
S5 Hot Line Jlamp - Kearney #3510-1
15w Connectors Zlectrcline Taploks
30 ft. max, #6 Copper Wire DBLPBED

Hote: For 110 Volt AC Control —--

Deduct:

1l ea. Remote Control Apparatus - iovalux
G. 3. Jat. Wo. 4,387,891G7

1 » Series Protector Novalux

G.E. Cat. No. 3045291
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1 ea.

F. WO A.

Remote Jonirol Apparatus - Fovalux
G.5. Cat. ¥Wo. 43£78%2G2

Series Protecttr MNovalux
G.B. Cat. Ho. 3045295

Transformer Sunporting Stracture

2 ea.

[}
o LN S SR VI QLI S V)

o]
0 = = =
w

Lo+ WOV YN

2 ea.

=N -
o
o -
=0 0
* e

Channels 8.2% 6" x 13'0" with 13/16" hole
12 ft. ¢ to c.

3/an Eolts and Nuts 16" max, D. A,

Sauare Washers 2 1/4% x 3/16%" for 3/4" bolts

Steel Jross Arms 3" x 3n x 1/4" x 614n

Bow Brace Standard 40" Anglie

5/ 8t Machine Bolts and Futs 14% max.

Square Wasners 2" x 1/8n for 5/8" bolt

Machine Bolts and Nuts 1/2" x 1

Sreo. Timber 3 3/4" x 6" x 14'0" with 11/16"
holes 12' ¢ to ¢ on 6% face Rough

Oreo. Timber 3 3/4% x 6" x 14'0" Rough

Creo., Timber 2% x 10" x 610" Rough

Wails 20¢

Machire Bolts and Kuts 5/8" x 14t

Machine Bolts and Nuts 5/8" x 18t

Souare Washers 2% x 1/8" for 5/8" Bolts

Malleable Floor Flanges for 1 1/4# Pipe

Pipe 1 1/2" x 6'0" Threaded both ends-drilled
in center for 1/4" Bolt.

Pipe 1 1/4n x 2'8" Threaded both ends

1 1/4" eldbows

Pipe 1" x 12'4% not threaded.

J Bolt 1/4% x 3

Wood Screws 2" ~ #12

Sustomers Service (2-Wire #6-110 Volt)

2 ea,
o
2
200 ft. max,

Wire holders -~ Pierce - Hubbard 41,144
3lectroline Taploks

Connectors - 3uttin -~ Burndy Type KP
#5 Copper Wire DBWPHD

Customers Service (3-Wire #6-110/220 V.)

3 ea.
3
3 M
30C ft, max,

Wire holders, Pierce -~ Hubbard 41,144
Electroline Taploks

Connectors, Buttin -~ Burndy Type KP
#6 Copper Wire DBWPHD
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Customers Service (4-Vire #6 110/220 Volts 3-Fhase)

1 ea. Pierce # Spool Sacondary Raciz - Huobard #4848

4 M Spools Lubvard #355 (Top spool white, others brown)
3 I2g Screws 1/2" x 4t

4 " Jonnectors Electrolire Taploks

4 " Jonnectors Burndy-3uttin Type XP

400 ft. max, #6 Copper Yire D3WPHD

Customers Service (Primary) (3-Wire #6 Above 220 Volts)

4850 ft. max. #6 Copper Wire BiD
9 ea. Sonaectors -~ Bleztroline Taplok

Sustomers Service (Primary} (3-Wire #4 above 220 Volts)

450 ft. max. #4 Jopper Wire BID
9 ea. Jounnecters ~ 3lectroline Taplok

Customers Service (Primary} (4-Wire #6 Above 220 Volts)

600 ft. wax. #3 Copner Wire BHD
12 ea. Connectors - Electroline Taplok

Customers Service (Primary) (4&-Wire #4 Above 220 Volts)

600 ft. max, #4 Jopper Wire BiHD
12 ea. Jonnectors - Zlectroline Taplok

Meter Assenmblies

The meters listed are to be completely installed as directed.

Meter Assembly - Jurrent Transformer Type
(Sengamo H,F.A.)
(5 Amp. 230 Volt 2-Wire Single Phase 60 Jycle)

1 ea. Natthour Meter, Sangamo Type i.F.A.
5 Amp. 230 Volt 2-Wire Single Phase
80 Oycle for use with Current Transformer

1 Current Transioraer Indoor, G.3., Type JLF 3
2500 Volts 100 Amp. iax. including Jable
Terminals, Bolts, uts and Washers.

4 dood Screw 1 1/2% ~ #10
3 ft. #12 Tricolor Jable Type A, G.E. -~ S.I. No. 58021
1l ea. Test Block 7 Fole, Walker slec. Company.
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reter Assemoly ~ Jurrent Transforuer Only Type

(Szrgaio L 22 T)

(2 1/2 Amp.24C Volt 3 - Wire 3-Phase 60 Oycle)

1l ea.

2 ea,

4 N
6 ft. max.
1l ea,

dattinour Meter Sangamo Type L 2 PT

2 1/2 Aap. 240 Volt 3-Wire 3-Phase 60 Sycle
for use witk current transformer

Current Transformer Indoor G.Z, Type JIF 3,
5000 Volts, 400 Amp. max. including Cable
Terminals, Bolts, Nuts and Washers

Wood Screws 1 /20 — #10

£g42

#12 Tricolor Jable Type A, G.3. ~ S.I. No. 53021

Test Elock 7 Pole Walker 3Zleciric Company

Meter Assembly - Current and Potential Transformer Type

(Sanzamo L 2 P
(21/2 amp. 1

é53Volt 3-Wire 3-Pazse 60 Cycle for

2200 Volt Delta Service)

2 ea.
o
1 "
]_ "
1 ) i
4 N
4 ]
4 n

60 ft. max,

2 ea.
"

"
fl
"

4 " pax,
5 ft,
pcs.

NN

[N

2 ea,

4 0

24 ft{. max,
16 ex.

Outdoor Fotential Transformers 2300/115 V.,
G.E. Type JE-36
Jurrent Transforaers G.E. Type WF-6,
100/5 Amp. max.
Polyphase Wetthour Meter Sengamo L 2 PT
2 1/2 Amp. 120 Volt, 3-Wire 3-Phase 60 Oycle
Test Blocz - 7 Pole Walker Electric Co.
Meter Box -~ Walker Elec. To. #WP2024
Wood Screws 1 1/2% — #10
3/ 8" Machine Belts and I'uts 4
Round Waszers for 3/8" Bolt
Conduit - Galv. 3/4M
Condulets -~ Graybar Form 7, Cat. No. T27
Jondulets - Graybar Form 7, Jat. No. LR27
Condulets ~ Graybar Form 7, Cat. No. B27
Condulet Jovers -~ Graybar Form 7, Cat. Ko. 270
Condulet Covers ~ Graybar Form 7, Cat. No. 272
Galv. Pipe Straps for 3/4" Conduit
#12 Tricolor Cable Type A, G.3.~S.I., No. 58021
Creo. Timber 2% x 4" x 18" with 5/8" hole

in center of 4" face.
5/8" Maciine Bolts and Kuts 18" Max.
Square Wasners 2" x 2" x 1/8" for 5/8" Bolt
#4 Copper Wire DBWP
Connectors Zlectroline Taploks
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1 ea,

2 "
2 "

F.w.A, 8842

vsaing Assenbly (2-Outlet Type)

Meter sociel Sangamo 821560 or 838840 as
required

#ood Screws 1 1/20 - #10

Box Connectors T and B 2300 Series

leter Socket and Bushing Asseambly (3-Quilet Type)

1 ea.

2 "
e 0

Meter Socket Sangamo 839454 or 839463 as
reguired

Wood Screws 1 1/2" -~ $10

Box Coanectors - T & B 2300 Series

Service Entrance Assenbly (E}Wire 115 Volts)

20 ft. amax.

10 ea. max,

Service Zntrance Cable #6-2 Conductor
Anacouda Type S.C.F.
Cable Strap - T & B 1344 ~ 24" ¢ to c¢.

Service Entrance Assembly (3-Wire 115/250 Volts)

20 ft. max,
10 ea. max.

Primary Disconnest

Joncentric Service Entrance Jable #6-3 Conductor
Bare Neutral, iion-metallic
Cable Strap — T & B 1344 - 24" ¢ to c.

Asseably (200 Amp.)

1 ea.

6 ft. max,
2 ea,

Primary Disconnect Switch LM Cat. U.S. 66024
with double crossara iaounting hanger,
but without clevises.

#2 Copper wire, DBWPLD

Connector - Electroline Taplok

Primary Cutout Assembly (50 Amp.)

1 ea,
2 ]
1

5 ft. max.

Cut out 5000V504 G.3. Cat. Ho. 9F6Al4

Connectors -~ Zlectroline Taplok

Fuse Link-Kearney Quik-action 60 amp. Max.
6400 Series

DBWP Copper Wire #2 Max.

Primary Cutout aAssembly (100 Amp.)

1l ea,
2
1
5 ft. max,

Sut out 5000V100A G.IZ. Cat. Mo. 9F6A3
Connectors - Zlectroline Taplok

Fuse Link-Kearney Quik-action 100 amp. Max.
DBEWP Copper Wire #2 Max,
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Primary Cutout Assembly (Over 100 Amp.)

1
2
2
1

5 ft. max.

ea,
"

1]
L]

D & W 0il Fuse Cutout - G. E. Cat. No. 9F2A3

Connectors - Electroline Taploks

Lag Screws 1/2% x 4"

Fuse Link, Plain Type, 200 Amp. Max. G.E. 295560
Series

DBWP Copper Wire #2 Max.

Street Light Assembly (Bracket Type (Std. #2))

1
1

1

40 ft. max,

b
3

ea.
n

ea.
f

6' Pole Bracket G.E. Cat. No. 1,229,475G49
Reflectolux Jr. Luminaire, High Voltage Series
Westinghouse Type LW Cat. No. 889,411

Lamp 2500 Lumen G.E. Mazda 6.6 Amp.

#6 DBWP Copper Wire

Connectors - Electroline Taplok

Lag Screws 1/2" x 4"

Strain Insulator Assembly (St. Ltg.)

1
4

e8.
H

Strain Insulator OB 26,830
Crosby Clips -~ Joslyn 1038

Time Switch Assembly (St. Ltg.)

30 ft. max.
30 ft. max.

ea.

ea.
"

pc.

ea.
"

n
ft. max.

Time Switch Sangamo Model B No. VSWZ-21
with astronomical Dial 35 Amp. 115 Volts,
Double Pole Single Throw

Meter Box - Walker Electric Co. No. WT2024

Wood Screws 1" -~ #8

5/8" Machine Bolts and Nuts 18" max.

Creo. timber 2" x 4" x 18" with 5/8" hole
in center of 4" face.

3/8" Machine Bolts and Mats 4"

Round Vashers for 3/8" bolt

Connectors - Electroline Taploks

#6 Copper Wire DRWP

#12 Tricolor Cable Type A, G.E. S.I. 58,021

Conduit Galv, 3/4"

Galv. Pipe Straps for 3/4" Condvits

Condulet Graybar Form 7 Cat. No. LR27

Condulet Graybar Form 7 Cat. No. C27

Condulet Graybar Form 7 Cat. No. F27

Condulet Cover Graybar Form 7, Cat. No. 270

Condulet Cover Graybar Form 7, Cat. No. 271
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GAS DISTRIBUTION SYSTEM

40, Description

(a) The local gas company will furnish and install,
without cost to Contractor, master meters and regula-
tors located where shown on drawings and the services
between these meters and the gas company's mains,
These regulators shall be designed to maintain
ounces gas pressure on the gas main serving wroject.

() The Contractor shall begin at the low-pressure
side of the regulators and install a complete gas dis-
tribution system, conforming to these specifications
and drawings, and including all necessary trenching,
back-filling and piping for mains and branch connece
tions to the headers for servicing the buildings,
valves, fittings, and sppurtenances necessary for
complete and satisfactory operating distribution sys-
tem,

40,1, Materials

(a) All pive over 3" in dismeter shall be in lapweld
random lengths up to 40 feet with plain erd beveled
30 degrees for welding.

(b) All three inch pipe and smaller shall be Class "A"
(Standard weight) black steel pive complying with Fed-
eral Specifications WW-P-403a, Type 1l; pipe smaller
than two inch shall have fittings complying to Federal
Specification WW-P-521. All three inch and two inch
pipe shall be plain end.

(c) 411 house service lines shall be equipped with cocks
conforming to approved standard practice.

(a) In the event any valves larger than 1-1/4" are re-
quired in the system they shall be semi-steel lubricated
plug valves similar to Nordstrom, figure #23131 for me-
chanical bolted joints., For installation flanges shall
be furnished for welding to the line and the valve bolted
to these flanges., Valve boxes shall be of cast iron at
least 4" in diameter, furnished with an attached or keyed
cast iron cover fitting neatly into box. Boxes shall meet
Engineer's approval.
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40.2, Installation

(a) Arrange with lozal gas company far gas services
and for all work which it is to perform., Install re-
mainder of system from points where gas company work
terminates,

(v) Trenching shall be performed as hereinbefore
specified under Water Distribution System, except that
the pipe shall be laid to a depth permitting a minirum
cover of eighteen inches for all pipe.

(c) Rock excavation and ohstruction shall apply as here-
inbefore specified under Water Distribution.

(a) Backfill shall be as hereinbefore specified under
Water Distribmtion.

(e) Replacemcnt of Fxisting Street Surface shall be
as hereinbefore specified under Vater Sistribution.

(£) A1) pipe two inches and larger in size shall be
coupled by we’'ling,

The welds shall be made by the electric weld
method., ZXEach weld will consist ¢Z at least three beads.
The pipe ends and each bead shall be thoroughly cleaned
of dirt, scale, slag and ~zint heiore the apolication
of the next bead. Size ard Zind ¢f electrodes used for
each bead shall have the approval of the Engineer. The
completed weld shall be free from pin holes, nonmetallic
inclusicns, air pockets, rivers, or any other defects,
ard shsi be built vp in exwcess of the pipe wall thick-
ness tc cive o reinforcins of at least 1/16th of an
in~h wit.out thinning of the metal at or near the Joint,
The Contractor shall use suitable procedure to prevent
and to remove any vrotrusions within the inside diame-
ter of tne pive. The weld must exiend ard form a per—
fect band to toe inside diamcter of the wipe. The
cumrleted wald :ie to be cleaned free nf rzoale and ox-
iérs, The "ngiraer reserves the right to reject any
we.a which does rot conform to specificaiions or modern
welding vractices,

(g) All bends, tees amd other connections in lines 2

inch and larger in size shail be fzbricated on the job
by welding,
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(h)

(1)

()

(k)

(1)

F.W.A, 8842

All house service lines shall be joined to the
distribution system as per details shown in the draw-
ings. This coutractor shall make the cormection be~
tween his wort and tue building service. Approved
valve boxes for house service lines shall be provided
and installed at each valve cock, Bores shall be in-
stalled so that 1id is flush with ground and valve is
easily available, All service lines shall have a min—
imm of 18" cover, as heretofore specified. Unless
otherwise specified by the Pnginecer, the cock in the
house service line shall bs instzliled within eighteen
inches of the point of connection to the distribution
system,

Provide approved cast iron drip pots at all low
places in the line. No gas fitter's cement shall be
ured, except as fixture joints,

A11 lines shall be thoroughly blown out before
final connections are made,

Apnly one coat of hot tar pitch varnish to entire
surface of pis and fittings after installation, clean-
ing pipe thorcughly before applying.

211 low pressure lines shall be tested in the pres-

ence of the Engineer, with an air pressure of not less
than ten pounds per square inch.
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SEEDING

Description

This item shall consist of furnishing and placing seed, all in
accordance with these specifications, at the locations shown on the
plans or designated by the Eugineer.

(a)

(b)

Seed

The varieties of seed and the proportions to be used
shall be as shown on the plans for both grass seed and seed
of other than the true grasses such as clovers, vetches,
rye and lespedeza, and shall be furnished and delivered in
separate standard bags. The seed shall be mixed after de-
livery as directed by the Engineer.

All seed shall comply with applicable State and Fed-
eral seed laws, shall meet the requirements for minimum
percentage of purity and germination and maximum allowable
weed seed content shown on the plans, and shall be reason-
ably free of ncxious weed seed. One-pint samples of seed
shall be furaished by the contractor for testing if re-
quired by the Engineer.

Manures and Fertiligers

Barnyvard or stable manures shall consist of animal
droppings mixed with not more than 25 percent by volume of
straw or other bedding materials and shall be free of
materials toxic to plant growth. Manures shall be well
rctted. Samples 1 cubic yard in volume shall be furnished
by the contractor for approval prior to delivery.

Where acceptable barnyard or stable manure is diffi-
cult to procure, dried blood, tankage, fish scrap, or such
organic fertilizers (or equivalent materials) mixed with
each other or with commercial chemical fertilizers, shall
be considered as equivalent to manure, provided that such
mixed organic or organic and chemical fertilizers shall
contain the minimum percentages of available nitrogen, phos-
phorous, and potassium called for as shown on the plans.

Construction methods

Seeding operations shall be performed as indicated on the plans,
and at the times and seeding periods therein stated.

The contractor shall notify the Engineer at least 48 hours in
advance of the time he intends to begin sowing seed and shall not
nroceed with such work until permission to do so has been granted in
writing by the Engineer.
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(a)

(v)

F.V.A. 8842

Advence Preparation of Scedbed

Prior to the sowing c¢f seed, the topsoil, and mamure
(or equivalent material) shall be distributed and spread
over the seedbed in the amount or rate indicated on the
plans. The surface of the seedbed shall be plowed, har-
rowed, and raked until it has become loosened and pulver-
jzed and until added materials have become incorporated to
a deoth of not less than 5 inches. The seedbed shall be
brought to the lines or grades indicated on the plans or
designated by the Engineer, all sticks, litter, stones
larger than one inch in diameter, and other foreign mate-
rials being removed.

Sowing

Grass or other seeds, separately or in mixture, shall
be sown in the required amount, preferably by rotary or
other mechanical seeders. No seeding shall be done during
windy weather or when the ground is frozen, wet, or is
otherwise nontillable. Seeding shall be done in two di-
rections at right angles to each other. The rates of seed-
ing shall be as indicated on the plans.

Leguminous seeds such as clover or vetch shall be
suitably innoculated before being sown unless otherwise
specified on the plans.

Grass seed mixtures shall be raked in lightly to a
depth of approximately one-fourth inch. When mixed seeds
other than those of true grasses are specified, such heavy
seeds may be sown separately and rasked in after sowing to
an approximate depth of one-half inch.

As soon as the seed is raked in, the seedbed shall be
rolled with a light roller of a weight permitted by the
Engineer. On clay soils, rolling shall be done with ex-
treme care. Rolling shall be omitted where, in the Engi-
neer's judgment, compaction of clay soils will tend to
prevent seed germination.

The contractor shall water, mow, and otherwise prop-

erly maintain to the Engineer's satisfaction, all areas
until the acceptance of the contract.
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BID SHEET
Item No. Approx, Description with Unit Bid Price Unit Total Amt,
Quantity Written in Words Price Bid
COLLECTING SYSTiM
(SANITARY)
Vitrified Sewer Pipe

1. é" V.C. Pipe (Depth O' to 4')

Complete including backfilling

For

Dollars

Cents, per L. F. $ $
2. 8" V.C. Pipe (Depth 4! to 6')

Complete including backfilling

For

Dollars

Cents, per L. F. $ $
3. 10" V.C, Pipe (Depth 6! to 8!')

Complete including backfilling

For

Dollars

Cents, per L. F. $ $
4, (Vitrified Specials)

€" V.C. 1/4 Bends. Complete includ-

ing backfilling

For

Dollars

Cents, each $ $
5. 6" V,C. 1/8 Bends. Complete in-

cluding backfilling

For

Dollars

Cents, each $ $
60 6 X 8 VoCo wyGSQ Complete in—

cluding backfilling

For

Dollars

Cents, each 3 $
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Item NWo. Apurox.
Quantity

Description with Unit Bid Price
Written in Words

Unit
Price

F.W. A

8842

Total Amt.

Bid

3.8

ALTERNATE
(Concrete Pipe)

6" Conc. Pipe (Depth O' to 4')
Complete including backfilling
For

Dollars

Cents, per L. F.

8" Conc. Pipe (Depth 4' to 6')
Complete including backfilling
For

Dollars

Cents, per L, F.

10" Conc. Pipe (Depth 6' to 8!')
Complete including backfilling
For

Dollars

Cents, per L, F.

(Concrete Specials)

5" Conc. 1/4 Bends. Complete in-

cluding backfilling
For

Dollars

Cents, each

6" Conc. 1/8 Rends. Complete in-

cluding backfilling
For

Dollars

Cents, each

6 x 8 Conc., Wyes. Complete in-
cluding backfilling

For

Dollars

Cents, each

€

20
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Item No.

Approx.
Quantity

Description with Unit Bid Price Unit
Written in Words Price

F.WeAe 8842

Total Amt.
Bid

7.

8.

MANHOLES
(SANITARY)

Manholes (Depth O' to 4') Com-

plete with standard frame and

cover

For

Dollars

Cents, each $

Manholes (Depth 4' to 6') Com-

plete with standard frame and

cover

For

Dollars

Cents, each $

9.

10.

COLLECTING SYSTaM
(STORM WATER)

Vitrified Sewer_ Pive
8" V.C. Pipe Complete Including
backfilling
For
Dollars .
Cents, ver Lo F, 3

<A

10" V,C. Pipe Complete Including
backfilling

For

Dollars

Cents, per L. F.

3

10.a

(CONCRETE PIPE)
8" Conc. Complete including back-
filling
For
Dollars
Cents, per L. F. $

=24

10" Conc. Pipe Complete including
backfilling

For

Dollars

Cents, per L, F.

£7)

81






ToleAe 8842

Item Wo. Approx. Description with Unit Bid Price Unit Totsal Amt.
Quantity Written in Words Price Bid
11. MANHOLES

(STORY, WATER)

Manholes, Complete with standard
frame and cover

For

Dollars

Cents, each

Lo 3
<7

12. CATCH BASINS

Standard Catch Basins. Complete
with grating

For

Dollars

Cents, each

>
<A

13. WATER SUPPLY
{(KOUSE SERVICES)

Service Connections. Complete

with corporation and curb cock

For

Dollars

Cents, each $ $

14. 4000 pound cast iron specials and
fittings
For
Dollars
Cents, per pound $ $

ETC.

o’ ok Ak KK < ok o ok e ok ok ok K TILL
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SPEZCIMEN COPY
PAYMINTS

1. Basis of Payment

This Contractor shall furnish all necessary labor, machinery,
tools, apparatus, materials, equipument, service and other necessary
supplies and do and perform all work ircluding all backfilling (with~
out additional compensation except where specifically set out in
these specifications) at the unit or lump sum price for the following
iteus:

(2) Sewer Lines

Payment for sewer lines of the various sizes will
be made at the contract price per linear foot in place
which will include compensation for trenching, jointing
stoppers and otiher fittings required all complete in place.
The quantity of straight sewer pipe to be paid for shall be
the length of pipe measured along the center line of the
completed pipe lines after deducting the length of the
branciies and other fittings and deducting the manhole
inverts.

(v) Sewer Pipe Specials

Specials will be paid for at the contract unit price
bid fcr each furnished, delivered and installed including
trenciiing, jointing and backfilling all to make the line
complete as required. Stoppers will not be considered
as a bid item. Jontractor must furnisn the reguired
stoppers and include the cost of same in other items.

The quantity of specials to be paid for shall be that
number reouired and set in the pipe lines.

(¢) Manholes
Manholes will be paid for at the contract unit price
or lump sum price each which will include the manhole
complete with cast iron frame and cover, invert and steps
as required.

2. Excavation

(a) Excavation for all roadways will be paid for at the unit
price bid per cubic yard.

(b) Excavation for all sidewalks and entrance walks shall be
paid for at the unit price bid per cubic yard.
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