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Section 1 GENERAL STIPULATIONS

CiTYy OF SEATTLE

DEPARTMENT OF PuBLIC WORKS

STANDARD PLANS
AND
SPECIFICATIONS

SECTION 1

GENERAL STIPULATIONS APPLICABLE TO
ALL CCNTRACTS '

1-1 PLANS AND SPECIFICATIONS PART OF
CONTRACT )

These Standard Plans and Specifications, together with the
laws of the State of Washington and the Charter and ordinances
of the City of Seattle, so far as applicable, together with the spe-
cial specifications, detailed improvement plans, proposal, and con-
tract form prepared for each individual project and such additional
detailed plans as may be required during the progress of the work,
shall constitute the contract for the improvement and shall be
considered as a whole.

The contract shall be held to cover any and all work, labor,
implements and materials, including the use of compressed air, for
whatsoever purpose used, and all other special methods of con-
struction that could reasonably be required properly and satis-
factorily to complete the work indicated. The special specifications

" and detailed improvement plans accompanying the proposal are
intended to modify and shall take precedence over the standard
specifications and standard plans. The work shown on the detailed
improvement plans and not mentioned in the special specifications
or vice versa shall be accomplished the same as if shown by both,
and in case of conflict the decision of the City Engineer shall de-
termine which shall govern. Whenever a reference is made to any
section of these standard plans and specifications it shall be deemed
to include the entire section, with all sub-heads under said section.
Reference to one or more sections shall not limit the application
of the standard plans and specifications to the sections referred to.
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1-2 DIMENSIONS .

All dimensions shall be taken from the figures on the plans and
not by scaling the drawings.
1-3 MEANING OF TERMS

Whenever the term “City Engineer” is used herein, it shall be,
and it is, understood to designate the City Engineer of the City
of Seattle, and his duly appointed assistants or inspectors limited
by the particular duties entrusted to them. Whenever the words
“City” and “Board of Public Works” are used herein, they shall
be, and are, understood to designate the corporation of the City
of Seattle, of which the Board of Public Works is the duly au-
thorized agent. Whenever the word “Contractor” is used herein, it
shall be, and is, understood to designate the party or parties con-
tracting to do any of the work described herein and to furnish
materials therefor, or the duly authorized representatives of suc
party or parties. ‘

Whenever the terms “Removed” or “Disposed of” are used
herein as applied to waste or condemned material, such terms shall
be, and are, understood to mean the complete destruction of such
materials, by fire, or their removal from within the limits of the
improvement district.
1-4 REFERENCES

Whenever in these specifications a reference is made to a stand-
ard specification, method of testing, or procedure, set up by a
recognized agency, such as the American Society for Testing
Materials or West Coast Lumbermen’s Association, such refer-
ence shall pertain to the latest revision thereof.

1-5 ABBREVIATIONS
Whenever the following abbreviations are used on the plans,

specifications, proposals and contracts, they shall be construed to
mean the words and terms as listed below:

A, Acre

A Co e, Alley Crossing

Adje Adjust

Adj. W. M. Adjust Watermains

Arm. Conc. Ch............ Armored Concrete Curb

Asp. Pav...oooooo Asphalt Pavement

Asp. Conc. Pave........... .Asphaltic Concrete Pavement

AS T Mo American Society for Testing Materials
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Section 1 GENERAL STIPULATIONS

Ave Avenue

B.D.o Box Drain

Bkeooooo. Book

Blvd..ooooo Boulevard

Br.Chaoooo. Brick Valve Chamber

Br.Gutters................ Brick Gutters

Br.Ino Break In

Br.Pav................. Brick Pavement

Br.Sew..ooee Brick Sewer

C.Ba . Catch Basin

C.B. (etc.)# C. B. (Etc.) moved to position shown

C.CP. . Centrifugally Cast Pipe

Cb. Inlet - Curb Inlct

CLPa Cast Iron Pipe

CLV.B. Cast Iron Valve Box

CoLeee Center Line

Conc ...Concrete

Cone. Chuennee Concrete Curb

Conc. Pav.......cococo....... Concrete Pavement

Conc. Ret. Wall............. Concrete Retaining Wall

Conc. Sew.........cnune..d Concrete Sewer

Cond Conduit

Conn Connect

Cor.C. W Corruguated Concrete Sidewalks

Cr Cross

C. Rl Curb Radius

C.S. S Concrete Side Stop

CtoCa Center to Center

CoWiae ] Concrete Sidewalks

C.X W Concrete Cross Walks

D. B..... Drift Bolt

Dr..... Drive or Driveway

B .East

Eleva e Elevation

EILC. B -Elliptical Catch Basin

Em Embankment

ExXeeee Existing

EXCoueeeen Excavation .

FAHH. ... Fire Alarm Handhole

FALP . Fire Alarm Lamp Post
6
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~Ft Foot or Feet

i Flush Tank

GILP Galvanized Iron Pipe

G StL P Galvanized Steel Pipe

G.V. ' Gate Valve

HE. S e, High Early Strength

HH. e Handhole ’

Hyd Hydrant

Hyd Exto..coooevoeoee . Hydrant Extension

I1.C Integral Curb

In Inch

Inl Inlet

L Length

Llbs Pounds

L. C. Cable..................... Lead Covered Cable

Loc Location

L P... Lamp Post -

M Margin

M.C........... Monument Case

M.H Manhole

N North

NOe Number

O.D. Open Drain

Pave Pavement

P.B. T, Post Base Transformer

P.C .. Point of Curvature :

PJ Moo Premoulded Expansion Joint Material

Pl Place

Pl Planking

Pos...coevoenen ...Position

Prieee Primary

Prope e Proposed

P.S Pipe Sewer

P Point of Tangency

Pvt.Droeen. Private Driveway

) 2 S Radius

R. C. Wire..................Rubber Covered Wire

Rebu. Rebuild

Reconn...................... Reconnect

Rem..oooooo Remove
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Reploooo Replace
S South
S. B Sand Box
S.CoPu. Sand Cast Pipe
S€C ., Secondary
SeW. . Sewer
S P.&S. . Standard Plans and Specifications of the
City of Seattle
S Special
S S Side Sewer
Std. e Standard
Stle Steel
Sub. Dro... Sub Drain
Temp. W. W.______._.. Temporary Wood Walks
Temp. Inlet............__._ Temgorary Inlet
Temp. Plk........... ... Temporary Planking
Temp. X. Walks........._. Temporary Cross Walks
Trans......coooooeeeieeeee Transformers
V.Ceo] Vertical Curve
V.Cho..............Valve Chamber
W West
W. B Warning Beacon
W. M. Watermain
W.M.H..... Wood Manhole
W.M.H.Ext............... Wood Manhole Extension
Wood B. H....... ... .Wood Bulkhead
Wood C.&G................. Wood Curb and Gutter
Wood B. S, Wood Box Sewer
WP Working Point
W.S. P Wood Stave Pipe
W.V.B. Wood Valve Box
X.Walks................ Cross Walks
Ydooo ] Yard

1-6 ERRORS AND OMISSIONS

The Board of Public Works will not take cognizance of claims
of errors or omissions made by bidders on public work, when
such claims are made after the opening of the bids, but that in all
cases any relief afforded the bidder must be secured by court action.
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1-7 BIDDERS TO MAKE EXAMINATION — UNFORE-
SEEN CONDITIONS

Bidders are required to read and examine carefully the plans
and specifications, contract, and other forms governing the work
embraced in this improvement. The plans show the location and
extent of the area to be improved and the profiles and other draw-
ings show conditions as they are believed to exist, but it is not
intended or inferred that the conditions shown constitute a rep-
resentation by the City that such conditions are actually existent.
The contractor assumes the risk of unforeseen conditions and
agrees to complete the work under whatever circumstances that
may develop. .

The bidders shall examine the Iocation and surroundings of the
proposed improvement and judge for themselves the nature of the
work to be accomplished, the proper method of doing the work,
and all conditions affecting performance. The contractor agrees
that he has satisfied himself by his own investigation and research
regarding all conditions and that his conclusion to enter into the
proposed contract is based upon such investigation, and that he will
make no claim against the City because any of the estimates, tests,
or representations of any kind affecting the work made by any

officer or agent of the city may prove to be in any respect er-
roneous.

1-8 QUANTITIES FURNISHED TO BIDDERS

Quantities listed on the quantity sheet are for the purpose of
comparing bids only and may be increased or diminished. Pay-
ment shall be made only for the actual quantities included in the
finished work and at prices stated in the bid, provided, however,
that no payment shall be made for unauthorized work or material
not shown on the plans or specified.
1-9 FBES AND ROYALTIES

All fees, royalties and costs arising from patents, trade marks
and copyrights in any way involved in or connected with the work
or with these specifications, shall be included in the price stated in
the bid, and the contractor shall appear and defend and indemnify
and save harmless the City from any and all claims for infringe-
ment or for such fees and royalties by reason of the use of any
such patented invention, design, device, material or process; and
shall indemnify said City from any cost, expense and damages
which it may be obliged to pay by reason of any such infringe-
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Section 1 GENERAL STIPULATIONS

ment, or use, whether such demands or claims be filed during the
life of the contract or after its completion. _
1-.10 CONTRACT-—WHEN TO TAKE EFFECT .

The contract for this improvement shall not take effect or be in
force until the approval of the contractor’s bond by the.Mayor a.nd
the City Comptroller, and until same shall be filed with the City
Coimptroller as required by law.

1-11 ASSIGNMENT OF CONTRACT

No assignment of the moneys to become due under any such
contract shall be made without the written approval of.the con-
traéto‘r’s bondsmen and the consent of the Board of -Publxc Works
being first obtained and endorsed thereon. Such 3.551gnment, how-
ever, shall not release the contractor or his suretles.from any ob-
ligations or liabilities arising under or because of said contract.
1-12 SUBLETTING OF CONTRACT . '

. Any person or persons, or any firm or corporation, entering
into a sub-contract or other agreement with the contractor to fur-
nish labor or material for or upon any improvement constructed
under these specifications, shall be deemed an employee of the con-
tractor ; and any such person or persons, or the employees of any
such firm or corporation, when employed directly upon such im-
provement, shall be subject to all the provisions respecting work-
men, orders, rates and payment of wages, hours ?f labor, and all
other provisions regarding employees herein specified. .

The contractor alone, subject to the provision§ of his surety
bond, shall be held responsible for the full and faithful perform-
ance of the contract.

1-13 ORDERS TO BEGIN WORK .

The contractor shall begin the work at such points as the City
Engineer may direct, and shall comply with his directions as to the
order of time in which the different parts of the work shall be
done. .

1-14 USE OF STREETS . .

The contractor shall secure a permit from the City Eng.meermg
Department to occupy with machinery, tools or mateflal.s any
street area outside the boundaries of this improvement district.

1-15 ACCOMMODATIONS FOR EMPLOYP;ES .
The contractor shall erect and maintain at all times while men
are employed upon the work a building where workmen may take

10
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their lunches, change clothes, etc., and he shall provide such sani--
tary facilities and first aid equipment as are or may be required by
the laws of the State of Washington and ordinances of the City of
Seattle.
1.16 WORKMEN
All workmen employed shall be competent and skilled in the
performance of the special work to which they may be assigned.
Whenever the contractor is not present on the work, orders may be
given to the superintendent or overseer who may have immediate
charge thereof. If any person employed on the work shall refuse
or neglect to obey the directions of the City Engineer, or in the
opinion of the City Engineer shall be incompetent, unfaithful, dis-
orderly or otherwise unsatisfactory, he shall, upon the ord®r of the
City Engineer, be ai once discharged and not again employed upon
any part of the work. Any person so discharged shall, however,
have the right of appeal to the Board of Public Works, whose deci-
sions shall be final and conclusive.
1-i7 LABOR PREFERENCE
Preference in the employment of labor shall be in accordance
with the laws of the State of Washington, Charter and ordi-
nances of the City of Seattle. .
1.18 RATES OF WAGES
The contractor shall pay or cause to be paid to his employees on
the work herein specified not less than the scale of wages fixed for
the City of Seattle by the United States Department of Labor, so
long as said department continues to establish such rates. Other-
wise, he shall not pay less than such rates as shall have been estab-
lished by City ordinances, and in any event not less than the min-
imum prescribed by the City Charter.

1-19 PAYMENT OF WAGES ,

The contractor agrees to perform said contract according to
the terms, conditions and stipulations, and to pay as they become
due all just claims for all work and labor performed on or about
said work, and all skill or labor and material purchased for or
furnished in the execution of the contract, and further agrees to
comply with all the provisions of state law and with all the re-
quirements of the charter and ordinances of the City and the
amendments thereto; and the City of Seattle may withhold from
payments due to the contractor under this contract such sums as
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Section 1 GENERAL STIPULATIONS

will fully cover such claims, and such retained sums shall not be
paid to the contractor until a sufficient release from such claimant,
endorsed by the surety of said contractor, shall be presented to
and approved by the Board of Public Works to guarantee that the
provisions of this section have been fully complied with.

The City Comptroller shall not pay to the contractor any por-

tion of the amount due on this contract, unless at the time of pay-
ment of all claims, filed with the City Comptroller for material
purchased or labor performed thereon, shall have been fully paid.
If at any time during the progress of this improvement it shall
appear to the City Comptroller that the contractor has neglected,
refused or-failed to pay in cash for any labor performed thereon,
and that time checks or other evidences of indebtedness have been
issued by such contractor, then the City Comptroller, upon pre-
sentation to him of such time checks or other evidences of indebt-
edness, shall issue to such labor claimants a warrant or warrants
therefore upon the improvement contingent fund. The City Comp-
troller shall charge the amount of all warrants so issued against
the account of the contractor for this improvement, and shall de-
duct the amounts thereof, together with a penalty of ten per cent.
(10%) thereon, from the next or succeeding payments to be made
to said contractor. Any sum or sums so paid may be deducted from
the eighty-five per cent. (85%) to be paid to such contractor, as
provided in this contract, or from any other sum or sums due said
contractor.

120 CONTRACTOR RESPONSIBLE FOR WORK DONE

The contractor shall furnish for the prices bid, all skill, labor,
materials and equipment required for the complete performance
of the contract, and shall fully complete the work in accordance
with the plans and specifications. He shall be responsible for the
entire contract and shall maintain the same for a period of thirty
(30) days after the final acceptance of the improvement by the
Board of Public Works and shall replace and make good all dam-
aged work that may be evidenced. But the acceptance of the work,
and the release of the same, shall not prevent the City from mak-
ing claim against the contractor for any uncompleted or defective
work if the same is discovered within two years from the date of
such release. The fact that an inspector was present during the
progress of any construction shall not relieve the contractor from
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resplcznsibility for defects discovered after the completion of the
work.

1-21 CHANGES IN PLANS AND QUANTITIES

The City Engineer, with approval of the Board of Public
Works, Teserves the right, by proper order in writing, to make
changes in the plans for this improvement, to make variations in
fhe quantity of the work to be done, and to eliminate any of the
1ten_1s of work at any time, either before the commencement or
dur.mg.the progress of the work, without thereby altering or in-
validating any of the prices herein named. In case such action
should diminish the amount of work, no claim shall be allowed for
damages on the ground of loss of anticipated profits. Provided
that if such action should be taken after the commencement of’
any particular piece of work, and should thereby result in extra
cost to the contractor, the City Engineer, with the approval of
the Board of Public Works, shall make a fair and equitable esti-
mate of the amount to be allowed therefor, which shall be accepted
as final by both parties to such contract.
1-22 CLAIMS FO

CralMs %V g)lgl'I(‘RAS AND FORCE

If: for any reason, extra work should be ordered by the City
Engfneer, with the approval of the Board of Public Works and
a price for such work has not been agreed upon, it shall be, paid
for as follows:

—-?2.01 For all labor and foreman in direct charge of the
specific operation, the contractor shall receive an amount equal
to the current wages paid such labor and foreman, for the time

-actually engaged in such work, plus an amount equal to 15%

thereof.

. ;—212.02 t 51 or al‘lf matelrials used, the contractor shall receive the
ctual cost thereof, exclusive i
e e e ok, ex of sales tax, to which amount shall
—.22.03 For any machine power tools or equipment which the
engineer may deem necessary or diserable to use, the contractor
wxl.l .be allowed a reasonable rental price, to be agreed upon in
wx:xtxng before such work is begun, for each and every hour that
said tools or equipment are in use on such work and to which sum
no perf:entage shall be added. Said rental price shall be full com-
pensation also for fuel, lubricants, repairs, transportation and all
other expenses incidental to the use of said tools and equipment,

13




Section 1 GENERAL STIPULATIONS

except labor for operation thereof.
—22.04 The contractor shall be allowed compensation for

payments made to the State Department of Labor and Industries -

which are occasioned by extra work. These payments shall include
Industrial Insurance premiums and 50% of the Medical Aid pay-
ments. Compensation for such premium shall be in the amount of
the actual payments made by the contractor to which no per-
centage will be added. '

—22.05 The compensation as herein provided shall be payment
in full for all work done on a “cost plus” basis and shall cover all
expenses of every nature, kind and description, including overhead
expenses, payments required under the Social Security Act, State
Unemployment Compensation Act, Occupational Tax and any
othet Federal or State revenue acts, together with all premiums
on Public liability and property damage insurance policies, use of
small tools and equipment for which no rental is allowed, and
profit, provided, a separate payment, covering sales tax, will be
made, in accordance with the State Revenue Act of 1935 and later
amendments thereto, on all force account work involving the con-
struction of a facility which does not fall within the meaning of
the clause “Publicly owned street, place, road, highway, bridge or
trestle which is used or is to be used primarily for foot or ve-
hicular traffic, . . .” as defined in “Rules relating to The Revenue
Act” issued by the Excise Division of the Tax Commission of the
State of Washington revised May 1, 1943.

The amount and cost of any such extra or force account work
shall be computed by the City Engineer and the amount certi-
fied to by him shall be final and conclusive and binding upon the
contractor. No claims for extras under this contract will be al-
lowed unless a memorandum of such work signed by the contrac-
tor and approved by the City Engineer be furnished the latter as
soon as possible, and in any event not later than the 20th of the
month following.

1.23 INSPECTION AND TESTING OF MATERIALS
All material shall be subject to inspection by the City Engineer.
He shall select samples of such material and subject the same to
such tests as may be necessary to determine whether their qualities
conform to the requirements herein specified, and he shall accept
or reject the materials in accordance with the results of such tests.
Such tests shall be repeated as frequently as may be necessary to
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msut:e.the rejection of all materials which fail to comply with the
. provisions of the plans and specifications. All materials rejected
by the City Engineer shall be removed from the work and adja-
cent su'rroundings by the contractor at his own expense within
f.orty-elght (48) hours after he has been notified of their rejec-
tion. If this condition is not strictly complied with, the City Engi-
neer reserves the right to have such rejected materials removed by
other parties and the cost of such removal shall be deducted from

fnytmoneys which may be or become due and payable to the con-
ractor. -

) In order to facilitate the inspection of materials, or the prepara-
tion, manufacture or fabrication of materials, the City Engineer

- or his authorized representative shall at all times have free access

to any shop, plant, or other pl i
place where such materials are bei
prepared and/or manufactured. e

The contractor shall furnish the City Engineer, without charge
such samples of materials proposed to be used as ‘may be necessa ’
t(? 1make sufficient tests to determine the character of said mat?-'
rials.

1-24 LAYING OUT OF WORK

W.hen required, the City Engineer shall lay out the work and
fu.rmsh all necessary grades and locations in connection there-
with, upon forty-eight (48) hours written notice from the con-
t}'actor. T.he contractor shall furnish and keep on the work at all
tlme.s a spirit-level and straight-edge of such form and size as may
be directed by the City Engineer. The contractor shall carefull
preserve all reference points and stakes, and in case of wilful an)d,
cal('iek;]ss destruction, he shall be charged with the resulting expense

Zlils tusrbzil]cl: responsible for any mistakes caused by their loss or
1-25 USE OF WATER, LIGHT AND POWER
The c?ntractor shall take out and pay for all permits required
by t}}e City. He shall not draw water from any hydrants until the
required permit has been secured. All water, electric light, or
power used by the contractor on this improvement shall be ’aid
.for at the current rates and the cost of the same shall be inchf)d d
in the prices bid for the various items in this improvement )
The contractor shall be allowed to operate hydrants 0;11 b
the use of a hydrant wrench or key made to fit the hydrant v):ilvz
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stems, and any damage resulting to city hydrants while in use by
the contractor shall be repaired by the Water Department, and
the cost of such repairs shall be paid by the contractor.

Hydrants shall be inspected by the Water Department prior to
the beginning of work upon any contract. No charge will be made
for this inspection. Upon completion of the work, hydrants will
again be inspected by the Water Department and the cost of such
latter inspection, together with the cost of repairing any damages
to hydrants, shall be paid by the contractor.

Whenever fills or backfills in trenches are water settled, the
water used shall be taken from the mains or hydrants of the City
Water Department. The contractor shall furnish all hose and other
implements necessary for water settling.

The yardage of earth upon which the charge for water shall be
made shall be the total volume of earth in the fill or trench where
water settling is used, and no deduction of any kind shall be made
for any effect which ground water or rain water may have upon the
settlement of the fill or backfill.

The rates for use of water other than measured by meters shall
be known as “Flat Rates” and shall be as follows:

Earthwork, for settling each 100 cubic yards of earth............ $1.40

Pre-mix C. W,, per 100 square yards......coocooooeiianaccs 0.10
Concrete Sidewalks, per 100 square yards.............cocooooooeo 0.50
Pavement, 6" or less, per 100 square yards. ... 0.50
Pavement, 614” or over, per 100 square yards....ccoceoeeeececce 0.75
Curing Pavement, Standard Cement, per square yard........... 0.02

Curing Pavement, Early Strength Cement, per square yard.... 0.01

Water used for all other purposes not herein enumerated shall
be furnished and charged for either at meter rates or a special rate
to be fixed by the Superintendent of Water.

1-26 INTERFERENCE WITH EXISTING UTILITIES

Whenever an existing public utility interferes with the actual
construction of any improvement and the moving of the same has
not been specially included in the contract, such public utility shall
be moved by the department, district, or other agency, charged
with the operation of the same.

Whenever an existing privately owned utility, occupying space
in the street by permit or franchise, interferes with the actual
construction of any improvement, such utility shall be moved by
the person, company, or corporation owning the same.

16
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Provided, however, that except when otherwise especially spec-
ified, no utility, either publicly or privately owned, shall be moved
to accommodate the contractor’s equipment or methods of opera-
tion when such utility does not interfere with the improvement
under construction unless the cost of such work be borne by the
contractor. ’

1-27 PROTECTION OF WORK AND PROPERTY

The contractor shall at his own expense shore up, protect, and
make good as may be necessary all buildings, walls, fences, or other
property injured or likely to be injured during the progress of the
work, and shall be held responsible for all damage to neighbor-
ing property, streets, or improvements resulting from his neglect
to exercise proper protection in the prosecution of the work.

Whenever it may be necessary for the contractor to trench
through any lawn area the sod shall be carefully cut and rolled
and replaced after ditches have been water settled or otherwise
properly compacted. All such work shall be done in a manner cal-
culated to leave the lawn area clean of earth and debris and in a
condition as near as possible to that which existed before work
began.

The contractor shall not remove, even temporarily, any trees or
shrubs which exist in parking strip areas or easements across pri-
vate property without first having notified the property owners,
or in the case of public parks the authorities maintaining the same.

Payment for the above work shall be included in the unit prices
bid for the item or items which required doing the work in such
manner.

1-28 PRESERVATION OF MONUMENTS
The contractor shall not disturb any survey monuments or
hubs found on the line of the improvements until ordered to do so

by the City Engineer. A penalty of twenty-five dollars ($25.00)

shall be imposed for every monument or hub disturbed without
such orders, twenty-five dollars being the estimated cost of re-
establishing such location.
129 DAMAGE TO EXISTING IMPROVEMENTS

All damage done to existing improvements during the progress
of the work, through fault or negligence of the contractor, shall
be repaired by the contractor under the direction of the City Engi-
neer. Materials for such repair shall conform to the requirements

17
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of these specifications. If upon being ordered, the contractor fails
to furnish the necessary labor and materials for such repairs, the
City Engineer may cause said necessary labor and materials to be
furnished by other parties, and the cost thereof shall be deducted
from any moneys which may be or become due and payable to the
contractor by reason of work performed or materials furnished
for any part of this improvement. No payment to the contractor
shall be made for this work.

1-30  CONSTRUCTING UTILITIES UNDER PAVEMENT
—RESTORING PAVEMENT

Whenever it is necessary to break through existing pavement
for the purpose of constructing a sewer, side sewer, outlet to catch
basin, watermain, or any similar utility, the contractor shall re-
move the pavement to a width six (6) inches greater on each side
than the width of the trench. The contractor shall use such meth-
ods, either by drilling or chipping, as will assure breaking of the
pavement along straight lines. The face of the remaining pave-
ment shall be approximately vertical.

Backfilling of open cuts in pavement and the restoring of the
pavement shall be done by the City Engineering Department, and
the cost thereof borne by the contractor as specified in Section
1-40.

If the contractor elects to tunnel under the pavement, it shall be
adequately supported by timbering and shall be approved by the
City Engineer. Backfilling of tunnels shall be done by the City
Engineering Department, and the cost thereof shall be borne by the
contractor as specified in Section 1-40.

No separate payment shall be allowed for the additional cost
entailed in constructing such facilities under pavement, nor for
the restoring of the pavement. Payment for the cost thereof shall
be -considered as included in the unit price bid for the item or
utility which necessitated construction in such manner. Asphalt
surfacing shall be paid for as provided in Section 1-40.

1-31 PROTECTION TO UTILITIES

The contractor shall support and protect by timbers or other-
wise, all pipes, conduits, poles, wires or other apparatus which
may be in any way affected by the work, and do everything nec-
essary to support, sustain and protect the same, under, over, along
or across said work. In case any of said pipes, conduits, poles,
wires or apparatus should be damaged they shall be repaired by

18
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the authorities having control of the same, and the expense of such
repairs shall be charged to the contractor.

The contractor shall further be responsible for a:3y damage
done to any street or other public property, or :co any private pr.op-
erty by reason of the breaking of any water pipe, sewer, gas pipe,
electric conduit, or other utility by or through the negligence of the
contractor. ‘

The contractor shall inform himself as to the exxstenc.e and
location of any underground utilities the existence and location of
which are of record in the various city departments and protect the
same against damage.

Provided, however, that whenever the contractor f.:lects to con-
struct a main sewer by means of a trenching fnach.me or power
shovel, on a street in which a standard watermain exists, all water
services crossing the sewer line shall be remove.d for the passage
of such machine and replaced after the excavation has been com-
pleted. This work will be done by the Water Departmen:t and the
cost thereof shall be borne by the improvement and paid for as
outlined in Section 1-39. This provisicn shall apply to water serv-

ices only and shall not include watermains.

1-32 PROVISION FOR SEWER, WATER AND GAS
CONNECTIONS .

The City of Seattle reserves the right to construct and recon-
struct any sewer or sewers and appurtenances, tc? lay and adj.ust
any watermains and appurtenances, set poles.,, or install or ad]‘ust
any other public utility, and to grant pe.rmlts to lay gas mains,
steam pipes and conduits and other utilities, anq to make prntate
connections with sewer, water, gas or steam pipes, at any time
during the progress of the work. The contractor shall not inter-
fere with or place any impediment in the way of any person or
persons who may be engaged in doing such work. The Board of
Public Works reserves the right to suspend the work on any part
of this improvement at any time during the construction of the
same, for the purpose above stated. In any such case thc? co.ntrac-
tor shall not be entitled to any damages, eittner for the digging u.p
of the street, or for the delay, but he shall be paid for any addi-
tional material or for labor furnished by him either at contract
rates or such reasonable sum as may be agreed upon.
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of thes? specifications. If upon being ordered, the contractor fails
to. furmsl} the necessary labor and materials for such repairs, the
City -Englneer may cause said necessary labor and materials t,o be
furnished by other parties, and the cost thereof shall be deducted
from any moneys which may be or become due and payable to the
contractor by reason of work performed or materials furnished

for any part of this improvement. No payment to the contractor
shall be made for this work.

130 CONSTRUCTING UTILITIES U
RESTORING SAVELITIES UNDER PAVEMENT

Whenever it is necessary to break through existing pavement
for.the purpose of constructing a sewer, side sewer, outlet to catch
basin, watermain, or any similar utility, the contractor shall re-
move the pavement to a width six (6) inches greater on each side
than t.he width of the trench. The contractor shall use such meth-
ods, either by drilling or chipping, as will assure breaking of the
pavement along straight lines. The face of the remaining pave-
ment shall be approximately vertical.

Backfilling of open cuts in pavement and the restoring of the
pavement shall be done by the City Engineering Department, and
;h:ocost thereof borne by the contractor as specified in Se,ctior:

If the contractor elects to tunnel under the pavement, it shall be
aQequately supported by timbering and shall be approved by the
Clty. Eng.ineer. Backfilling of tunnels shall be done by the City
Engineering Department, and the cost thereof shall be borne by the
contractor as specified in Section 1-40.

N? segarate payment shall be allowed for the additional cost
entailed in constructing such facilities under pavement, nor for
the restt.)rmg of the pavement. Payment for the cost thel,'eof shall
be.»?on51dered as included in the unit price bid for the item or

utility which necessitated construction in such manner. Asphalt
surfacing shall be paid for as provided in Section 1-40. . g
1-31 PROTECTION TO UTILITIES

.The cont.ractor shall support and protect by timbers or other-
wise, all. pipes, conduits, poles, wires or other apparatus which
may be in any way affected by the work, and do everything nec-
essary to support, sustain and protect the same, under, over, along
01: across said work. In case any of said pipes, conduits, poles
wires' or apparatus should be damaged they shall be repaired b;:
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the authorities having control of the same, and the expense of such
repairs shall be charged to the contractor.

The contractor shall further be responsible for any damage
done to any street or other public property, or to any private prop-
erty by reason of the breaking of any water pipe, sewer, gas pipe,
electric conduit, or other utility by or through the negligence of the
contractor.

The contractor shall inform himself as to the existence and
location of any underground utilities the existence and location of
which are of record in the various city departments and protect the
same against damage.

Provided, however, that whenever the contractor elects to con-
struct a main sewer by means of a trenching machine or power
shovel, on a street in which a standard watermain exists, all water
services crossiug the sewer line shall be removed for the passage
of such machine and replaced after the excavation has been com-
pleted. This work will be done by the Water Department and the
cost thereof shall be borne by the improvement and paid for as
outlined in Section 1-39. This provision shall apply to water serv-
ices only and shall not include watermains.

1-32 PROVISION FOR SEWER, WATER AND GAS
CONNECTIONS )

The City of Seattle reserves the right to construct and recon-
struct any sewer or sewers and appurtenances, to lay and adjust
any watermains and appurtenances, set poles, or install or adjust
any other public utility, and to grant permits to lay gas mains,
steam ‘pipes and conduits and other utilities, and to make private
connections with sewer, water, gas or steam pipes, at any time
during the progress of the work. The contractor shall not inter-
fere with or place any impediment in the way of any person or
persons who may be engaged in doing such work. The Board of
Public Works reserves the right to suspend the work on any part
of this improvement at any time during the construction of the
same, for the purpose above stated. In any such case the contrac-
tor shall not be entitled to any damages, either for the digging up
of the street, or for the delay, but he shall be paid for any addi-
tional material or for Iabor furnished by him either at contract
rates or such reasonable sum as may be agreed upon.
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1-33 PROVISION FOR WATER COURSES

The contractor shall provide for the flow of all water courses,
sewers or draifs, intercepted during the progress of the work, and
shall replace the same in as good condition as he found them or

shall make such final provisions for them as the City Engineer may
direct. :

The contractor shall not obstruct the gutter of any street, but
shall use all proper measures to provide for the free passage of
surface water,

The contractor shall make provision to take care of all surplus
water, mud, silt, slickings, or other run-off pumped from excava-
tions or resulting from sluicing or other operations, and shall be
responsible for any damage, of whatever nature, resulting from
his failure so to provide.

No direct payment shall be allowed for the above work. Pay-
ment for the cost thereof shall be included in the prices bid for
the various items which comprise the improvement.

1-34 MAINTAINING TRAFFIC

The contractor shall not obstruct travel unnecessarily and shall
cause as little inconvenience as possible to occupants of abutting
property and to the general public. He shall erect and maintain
suitable timber bulkheads to confine earth from trenches or other
excavations, in order to encroach upon sidewalks or paved road-
ways as little as possible. He shall construct and maintain adequate
and safe crossings over excavations and across streets under im-
provement to accommodate vehicular and pedestrian traffic.

Vehicular crossings shall be constructed of plank, timbers and
blocking of adequate size to safely accommodate vehicular traffic,
Decking shall be not less than four (4) inches thick and shall be
securely fastened together with heavy wire and staples.

Pedestrian crossings shall consist of plank three (3) inches
thick, twelve (12) inches wide and of length required, together
with necessary blocking. The walk shall be not less than three (3)
feet in width and shall be provided with a railing, if required by
the City Engineer.

The’'material used in the above crossings shall remain the prop-
erty of the contractor and if still in good condition may be re-used.

Payment shall be made at the price bid per M Ft. B.M. for
“Temporary Planked Timber Crossings” and for “Temporary
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Footways,” which price shall be in full for all labo.r and m‘aterxal
necessary to furnish, erect, maintain and remove said crossings a;s
directed by the City Engineer, provided no payment shal.l lae al-
lowed for maintaining traffic, as above specif?ed, unless bid items
therefor are included in the proposal for the improvement. When
no bid is taken for such work it shall be construfad tha.t payment
for the cost thereof shall be included in the prices bid for the
various items which comprise the improvement.

1.35 CONTRACTOR TO MAINTAIN GUARDS ‘

The contractor shall erect and maintain good and sui?cwnt
guards, barricades, signals, and standard “Street Closed. and
“Detour” signs at all unsafe places on the werk, and sh‘all indem-
nify and save harmless the City of Seattle from. all suits :imd ac-
tions of every name and description brought aga.mst the City .for,
or on accouni of, any injuries or damages'recelved or sustalr{ed
by any party or parties by reason of the failure to-erect or main-
tain such guards, barricades or signals, or by reason ot: any negh-
gence of said contractor or his agents or emp}o;tees, in cz'lrrymg
on said work, or on account of any act or omission of said con-
tractor in the performance of said work; and so much. of the
money which shall be due the contractor under a.nd by virtue of
the contract for this improvement as shall be cens1.dered necessary
by BPW, may be retained by the City, until all suits .or claims for
damages as aforesaid shall have been settled, and evidence to th?t
effect is furnished to the satisfaction of said Board of Public
Works. Such amount shall be in addition to the percentage re-
served as otherwise herein provided.

Wherever the Standard Specifications require that an improve-
ment be closed to traffic for a definite length of time or for a pe-
riod as directed by the City Engineer, the contractor shall com-
pletely barricade each street, alley, drivev.vay, or. other unpro-
tected place leading to the improvement with barriers as shown
on page 29.

No direct payment shall be allowed for the above .work.. Pay-
ment for the cost thereof shall be included in the prices bid for
the various items which comprise the improvement.

-3¢ CTIONS
! 31? thggggctor, or the City of Seattle, shall be unable to com-
plete any portion or portions of this improvement by reason of
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court proceedings, enjoining the construction or completion of
any portion or portions thereof, and if it shall be deemed im-
practicable by the City Engineer to construct or complete any
other portion or portions thereof, then, and in any such case, the
contractor shall waive any and all claim or claims for damages by
reason of such inability to construct such portion or portions of
said improvement, and the City Engineer reserves the right to
report such improvement completed and file his final estimate
thereon as though such improvement had been fully completed,
and such contracter shall accept in full settlement and as a can-
cellation of his contract, a sum of money for labor performed,
and for materials furnished, in strict accordance with his bid for
such contract, on the basis of the work actually performed or
materials and labor actually furnished in said work to the date of
stopping thercof. Should the court proceedings allow the work to
be resumed prior to the issuance of the notice of completion on
said work by the City Engineer, then the contractor, on being so
ordered by the City Engineer, shall proceed with the work imme-
fiiately, carrying out the contract in full, according to all original
intents, or modifications of the court, as the case may be, at the
prices specified in the contract, and no extra payment shall be
allowed said contractor for change in price of material or labor.
or for any other reason whatever.

1-37 INTERFERENCE WITH OTHER CONTRACTS

The Board of Public Works reserves the right to suspend the
work on any portion of this contract whenever it interferes with
the work on any other contract.

The City Engineer shall determine which contractor shall have
the right of way.

1-38 EXTENSION OF TIME

The contractor shall not be entitled to any claim for damages
by reason of any hindrance or delay from any cause whatever, in
t?e progress of the work or any portion thereof ; but such deten-
tion may entitle said contractor to a reasonable extension of time
for completing this contract; provided the City Engineer and
the Board of Public Works shall have immediate notice in writing
of the cause of such detention, and shall consider such cause
sufficient. :
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1-39 BILLS OF CITY DEPARTMENTS AGAINST LOCAL
IMPROVEMENT DISTRICTS —HOW PAID

The contractor shall pay in cash all-bills rendered against the
local improvement district by any city department, when properly
approved by the City Engineer, and shall accept warrants or bonds
equal to the amount of such bills. These bills shall be paid without
any additional percentage being allowed. As far as practicable the
amount of such bills shall be estimated and shown on the proposal
blank for the improvement. _

1-40 BILLS OF CITY DEPARTMENTS AGAINST
CONTRACTOR

Bills due the city for which the contractor is liable, also all fees
or excise taxes due the Ciiy by reason of ihe contract, shall be
promptly paid by the contractor, and if not so paid shall be de-
ducted from any money due or to become due the contractor.

1-41 INDUSTRIAL INSURANCE AND MEDICAL AID

The contractor shall pay into the City Treasury, or to the In-
dustrial Insurance Commission of the State of Washington, in
cash, the amounts required to be paid to the State of Washington
by Section 7676, Remington Compiled Statutes 1927 Suppl., or
any amendment thereto (Workmen’s Compensation Act) on ac-
count of this contract before payment is made to him by the City
on any estimate, and final payment shall not be made until the
contractor shall have complied with the provisions of this section.
1-42 ESTIMATES AND PAYMENTS WHEN

FINANCED BY L. I. D. BONDS

There shall be reserved from the moneys earned by the contrac-
tor on estimates during the progress of the improvement, or work,
a sum equal to fifteen per cent (15%) of such estimates as a trust
fund for the protection and payment of any person or persons,
mechanics, subcontractors or material men who shall perform any
labor upon such contract or the doing of said work, and all per-
sons who ‘shall supply such person or persons or subcontractors
with provisions and supplies for the carrying on of such work.
Said fund shall be retained for a period of thirty (30) days fol-
lowing the final acceptance of said improvement or work as com-
pleted, and every person performing labor or furnishing supplies
towards the completion of said improvement or work shall have a
lien upon such fund so reserved ; provided, such notice of the lien
of such claimant shall be given in the manner and within the time
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provided by the laws of the State of Wéshington; provided, how-
ever, that where in any improvement or work the contract price
shall exceed Two Hundred T housand Dollars ($200,000.00), but
ten per cent (10%) shall be reserved on estimates in excess of
said sum, or where the aggregate of previous estimates equals or
exceeds said amount. No improvement shall be deemed completed
until the Board of Public Works shall have filed with the City
Clerk a statement signed by a majority of the members of said
Board. declaring the same to have been completed.

During the time allowed for the completion of the contract the
City Engineer shall on the first day of each month issue an esti-
mate of the amount of work completed by the contractor during
the preceding month ; provided, that after the expiration of the
time allowed for such completion no estimate other than the final
estimate shall be issued. The final estimate shall include a state-

- ment of the amount of money due the contractor, a statement of

the amount of money expended for abstracts, advertising, ac-
counting and collection, and engineering expenses incurred prior
to the expiration of the time allowed for the completion of the
contract. Engineering expenses incurred after the time allowed
for the completion of the contract shall be borne by the contractor
as a liquidation of the damages suffered by the City by reason of
his failure to complete the work within the specified time.
After the issuance of the estimate by the City Engineer, the
City Comptroller shall on or about the 25th day of the month de-
liver to the contractor money or warrants in an amount equal to
such estimate less the percentage to be retained therefrom as
herein provided. After the expiration of thirty (30) days follow-
ing the final acceptance of said improvement or work and the
expiration of the time for the filing of lien claims as provided by
law, said reserve, or all amounts thereof in excess of a sufficient
sum to meet and discharge the claims of material men and Iabor-
ers who have filed their claims as provided by law, together with a
sum sufficient to defray the cost of such action, and to pay at-
torneys’ fees, shall be paid to said contractor ; provided, how-
ever, that no payment shall be made to the contractor in any event
of any part of said reserve until the City Engineer shall certify to
the City Comptroller that the thirty days since the completion of
the work have elapsed and that no uncompleted or defective work
has been discovered for which the City makes claim, and in cage
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the City Engineer shall report any claim of the City by reason of
uncompleted or defective work, the cost of perfecting such un-
completed or defective work shall be retained until the same shall
have been perfected or arranged to the satisfaction of the Board
of Public Works; provided, further, that no payment shall be
made for any portion of said reserve nor shall the warrants there-
for begin to bear interest until the contractor shall have deposited
with the City Treasurer a sufficient amount of money in cash to
cover the cost of engineering, advertising, accounting and collec-
tion, together with any other proper charges against the contrac-
tor, including any bill due the City or any of its departments, as
shown by the final estimate.

Such warrants shall be drawn against the local improvement
district fund aud shall bear interest at the rate of five per cent
(5%) per annum from the date of issuance until redeemed ; pro-
vided, that warrants shall not bear interest after one hundred
tweﬁty (120) days from the time fixed in the proposal and con-
tract for the completion of the contract.

If the work is completed within the time fixed by the Board of
Public Works, or any extension thereof, and there is no money
available for payment of contractors’ warrants at the expiration
of the one hundred twenty (120) day period above mentioned, the
contractor may be paid by separate non-interest bearing warrants,
a sum equivalent to interest at five per cent (5%) per annum on
outstanding warrants from the date when interest on such war-
rants ceased to the date when funds are available for the redemp-
tion thereof.

If an extension of time is granted for the completion of the
contract and the work is not completed when the extension period
has expired, the contractor may be paid by separate non-interest
bearing warrants, a sum equivalent to interest at five per cent
(5%) per annum on outstanding warrants from the day when
interest ceased, as above mentioned, to a date one hundred twenty
(120) days from the date on which the extension period gxpires.

The City Comptroller shali immediately upon receipt of the
final estimate for a local improvement file in the office of the City
Clerk a certifiicate setting forth the total amount of said final
estimate, together with accrued interest on warrants issued or to
be issued to the contractor.
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All warrants issued shall be redeemed in cash, in order of issu-
ance within one hundred twenty (120) days after the completion
and acceptance of the contract, so far as payment into the local
improvement district fund will permit. Warrants not so redeemed
in cash shall, except as otherwise herein provided, be redeemed
in order of their issuance in local improvement district bonds,
the lowest numbered warrants being redeemed with the lowest
numbered bonds, if the mode of payment is “Payment by Bonds,”
or, if the mode of payment be “Immediate Payment,” by the
issuance of local improvement district fund warrants with inter-
est at five per cent (5%) per annum from the date of issuance
until redeemed.

The contractor shall pay all taxes on the contract required by
law and the above specifications relating to estimates and pay-
ments are hereby modified to the extent that they are affected by
the provisions of Chapter 180, Laws of Washington for 1935, and
any amendment thereto, or any other statute or ordinance not
specifically mentioned herein.

1-43 ESTIMATES AND PAYMENTS WHEN
FINANCED BY DIRECT APPROPRIATION

There shall be reserved from the moneys earned by the contrac-
tor on estimates during the progress of the improvement, or work,
a sum equal to fifteen per cent (15%) of such estimates, as a trust
fund for the protection and payment of any person or persons,
mechanics, subcontractors or material men who shall perform any
labor upon such contract or the doing of said work, and all persons
who shall supply such person or persons or subcontractors with
provisions and supplies for the carrying on of such work. Said
fund shall be retained for a period of thirty (30) days following
the final acceptance of said improvement or work as completed,
and every person performing labor or furnishing supplies towards
the completion of said improvement or work, shall have a lien
upon such fund so reserved ; provided, such notice of the lien of
such claimant shall be given in the manner and within the time
provided by the laws of the State of Washington; provided, how-
ever, that where in any improvement or work, the contract price
shall exceed Two Hundred Thousand Dollars ($200,000.00), but
ten per cent (10%) shall be reserved on estimates in excess of said
sum, or where the aggregate of previous estimates equals or ex-
ceeds said amount. No improvement shall be deemed completed
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until the Board of Public Works shall have filed with the City
Clerk a statement signed by a majority of the members of said
Board, declaring the same to have been completed.

During the time allowed for the completion of the contract, the
City Engineer shall, on the first day of each month, issue an esti-
mate of the amount of work completed by the contractor during
the preceding month; provided, that after the expiration of the
time allowed for such completion, no estimate other than the
final estimate shall be issued. The final estimate shall include a
statement of the amount of money due the contractor, a statement
of the amount of money expended for advertising, and a state-
ment of the amount of engineering expenses incurred prior to
the expiration of the time allowed for the completion of the con-
tract. Engineering expenses incurred after the time allowed for
the compietion of the contract shall be borne by the contractor as a
liquidation of the damages suffered by the City by reason of his
failure to complete the work within the specified time.

After the issuance of the estimate by the City Engineer, the
City Comptroller shall, on or about the 25th day of the month,
deliver to the contractor money or warrants, in an amount equal
to such estimate less the percentage to be retained therefrom as
herein provided. After the expiration of thirty (30) days follow-
ing the final acceptance of said improvement or work and the ex-
piration of the time for the filing of lien claims as provided by
law, said reserve, or all amounts thereof in excess of a sufficient
sum to meet and discharge the claims of material men and labor-
ers who have filed their claims as provided by law, together with
a sum sufficient to defray the cost of such action, and to pay at-
torneys’ fees, shall be paid to said contractor.

The contractor shall pay all taxes on the contract required by
law, and the above' specifications relating to estimates and pay-
ments are hereby modified to the extent that they are affected by
the provisions of Chapter 180, Laws of Washington for 1935, and
any amendment thereto, or any other statute or ordinance not
specifically mentioned herein.

1-44 DECISION OF QUESTIONS

To prevent all disputes and litigation it is understood that all
questions arising as to the proper performance and amount of
work to be paid for under this contract, shall be subject to-the
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decision of the City Engineer. In case of non-compliance with
the contract in any manner, the City Engineer may suspend such
work at any time. In case of default or failure properly to per-
form such work, the City Engineer shall have the power to ad-
just all differences as to damages or prices which the contractor
should pay to the City according to the just and reasonable inter-
pretation of this contract. In all such matters the decision of the
City Engineer shall be final and conclusive between the parties
hereto, subject to the approval of the Board of Public Works.
1-45 FORFEITURE OF CONTRACT ] ;

If at any time the City Engineer is of the opinion that the work
is unnecessarily delayed and will not be finished within the pre-
scribed time, he shall notify the contractor and the Board of Public
Works to that effect in writing. If said contractor shall not within
five (5) days thereafter take such measures as will, in the judg-
ment of the said City Engineer, insure the satisfactory prosecution
and completion of the work, the Board of Public Works may then
noiify the said contractor to discontinue all work under the con-

- tract for this improvement ; and the contractor shall immediately

respect such notice and stop work and cease to have any right to
the possession of the grounds. The Board of Public Works may
thereupon employ such force as it may deem advisable to com-
plete the work, and the cost of all labor and materials necessary
for such completion shall be paid by the City of Seattle out of
moneys then due, or which would have become due the contractor
under and by virtue of the contract for the improvement. In case
such expense is less than the sum which would have been payable
under such contract, if the same had been fulfilled by the contrac-
tor, then said contractor shall be paid the difference; and in case
such expense is greater, the contractor shall be liable for and shall
pay the amount of such excess to the City.

If the contractor shall abandon or breach said contract or shall
fail or refuse to comply with any of the provisions of the same,
or shall neglect or refuse to comply with the instructions of the
City Engineer relative thereto, the Board of Public Works shall
have the right to declare said contract breached and forfeited by
the contractor, and to complete or relet the work or any part
thereof. Such annulment shall not affect the rights of the City to
recover damages which may arise by reason of such failure, neg-
lect or refusal.
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In case the City shall proceed with the work following such
breach or forfeiture the City shall be entitled to recover all ex-
penses incurred and a sum sufficient to pay the additional cost of
the work, and any other or further damages sustained by the City.
1-46 PERSONS TO WHOM CONTRACTS ARE

FORBIDDEN '
The Board of Public Works is prohibited by the City Charter

from entering into any contract for the doing of any work or
labor, or the furnishing of any skill or material, with any person
who, within two years prior thereto, shall have made default in
the payment of any just claim for any work or labor performed
or for any skill or material furnished pursuant to any such con-
tract with such party; or with any person who, within two years
prior thereto shall have assigned, abandoned, surrendered or failed
to complete any such contract, except as authorized by the City
Chérfer, or who shall have failed to comply with any of the pro-
visions of the City Charter relating to public works.
1-47 FINAL CLEANUP : )

Upon completion of any work and before ﬁnal payment is
made, the contractor shall remove from the site of the work and
adjoining property and dispose of all surplus and discarded mate-
rials, rubbish, temporary structures, construction equipment and
debris which may have accumulated during the prosecution of
the work.

No separate payment shall be allowed for the above work.
Payment for the cost thereof shall be included in the prices bid
for the various items which comprise the improvement.
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Section 2 QuaLity oF MATERIALS

SECTION 2
QUALITY OF MATERIALS

2-1 ALLOYS
—1.01 'ALUMINUM ALLOY

Aluminum alloy for Street Lighting Standards shall be com-
posed of 95 per cent pure aluminum and 5 per cent pure silicon.

—1.02 BRONZE ALLOY

Bronze alloy'shall be composed of 88 per cent copper, 7 per-cent
tin, 3 per cent zinc, and 2 per cent lead. :

2.2 ASPHALTS N

Asphalts for paving or for waterproofing, or for any other
purpose herein required, shall be in accordance with the speci-
fications for “Asphalts, Paving and Liquid,” as prepared by The
Aspbalt Institute, Pacific Coast Division.

2-3 BRICKS

Bricks having special shapes and dimensions shall be furnished
when required, according to details shown on the special plans
for the improvement. .

Bricks shall be made by the stif mud, wire cut process and
shall not be repressed, or when Class “C” bricks are specified
they may be concrete bricks.

Bricks shall be divided according to quality into three classes,
“A”, “B” and “C”, and the quality of bricks specified under any
class shall conform to the requirements for that class as herein-
after stated:

—3.01 CLASS “A”

Bricks in this class shall not vary more than seven per cent
(7%) from the dimensions called for. They shall be true to
shape, thoroughly annealed, and free from checks and fire cracks.
When broken, the fractured surfaces shall show uniform vitri-
fication, and shall not be granular or show laminations. The maxi-
mum permissible absorption, after seventy-two (72) hours im-
mersion in water shall be three per cent (3%). The test shall
be made upon thoroughly dried cold broken specimens,

Bricks that contain lime or other soluble matter in amounts
that, after three (3) days immersion in water and three (3) days
in air will cause the surface to become pitted shall be rejected.
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Two inch (2”) cubes cut from sample bricks shall not fail
under a compression stress of forty-eight thousand (48,000)
pounds.

The specific gravity shall not be less than two and twenty-five
hundredths (2.25). .

This class of bricks shall be used for pavements, sewer inverts
and where otherwise specified.

—3.02 CLASS “B” .

Class “B” bricks shall conform generally to the requirements
for Class “A” bricks, except that the maximum permissible ab-
sorption after twenty-four (24) hours immersion in water shgll
be six per cent (6%).

This class of bricks shall be used for sewer arches and where
otherwise specified.

—3.03 CLASS “C”

Bricks in this class may be class “A” or “B” bricks which, be-
cause of lack of vitrification or irregularity in shape, have been
rejected as unfit for paving or brick sewer purposes, or they may
be common hard burned building brick or concrete brick. Class
“C” brick shall have a compressive strength of not less than twen-
ty-five hundred (2500) pounds per square inch. They shall show
less than ten per cent (10%) absorption after twenty-four (24)
hours immersion in water. They shall be evenly burned and not
unduly warped. They shall be free from large lumps or pebbles
exceeding three-eighths inch (34”) in diameter.

This class of bricks shall be used for manholes, catch basins
flush tanks, and where otherwise specified. ‘

—3.04 CONCRETE BRICKS

Concrete bricks shall be manufactured from concrete which
when tested by standard methods at 28 days will show a compres-
sive strength of not less than 2500 pounds per square inch.

—3.05 CONCRETE RADIAL BLOCKS

Precast Concrete Radial Blocks for constructing manholes,
catch basins, valve chambers, etc., shall have a minimum modulus
of rupture of 500 pounds per square inch and a minimum COI‘I:I-
pressed strength of 3,000 pounds per square inch. Tests shall be in
accordance with A. S. T. M. Serial Designation C-55 and C-67,
except that in the flexure test the span shall be nine (9) inches.
Three blocks shall be tested for every five thousand blocks or
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less' delivered. The average strength of the three blocks tested
shall meet the above requirements. :

Blocks shall be of such size and shape that the circular walls of
tlie ‘catch basin or manhole constructed therewith will not be less
than six (6) inches thick.

Blocks shall be cured either by keeping them wet for ten days
or steam curing for two days.

Blocks shall not be laid until tested samples show a compres-
sive strength of three thousand (3000) pounds per square inch.

No concrete blocks shall be accepted unless they have been
manufactured under the inspection of the City Engineer.

Blocks which are cracked or have the corners broken off or
which are damaged in any way from rough handling shall be re-
jected if in the opinion of the City Engineer such defect impairs
their strength or usefulness for the purpose at hand.

2.4 BRIDGE HARDWARE .

Machine bolts, drift bolts and dowels may be either wrought
iron or medium steel. Washers may be cast Ogee or iron or steel
washers or malleable iron or forged steel washers.

Machine bolts shall have square heads and nuts unless other-
wise specified. Nails shall be round wire of standard form. Spikes
shall be wire spikes or boat spikes, as specified on the plans. Bolts,
dowels and washers shall be black or galvanized as specified on
the plans.

2-5 CAST IRON CASTINGS . .

All iron castings, with the exception of watermain castings,
shall conform to the requirements of the A. S. T. M. Standard
Specifications for Gray Iron Castings, Serial Designation A-48.

Castings shall be boldly filleted at angles and the arrises shqll
be sharp and perfect. .

Iron castings shall be true to pattern in form and and dimen-
sions, free from pouring faults, sponginess, cracks, blow holes
and other defects in positions affecting their strength and value
for the service intended.

Cast iron frames and covers for manholes, flush tanks, monu-
ment cases, valve chambers or other roadway appurtenances, Sh?ll
be machined so as to have perfect contact around the entire cir-
cumference.

All castings shall be coated as specified in Section 2-26 under
Cast Iron Pipe Watermains.

. CITY OF SEAmE ' Section 2

2-6 CEMENT R

Cement shall be a true. Portland éement,..d-ry and free from:

lumps and of a brand known to possess the proper qualities. It
shall be delivered on the work in original packages with the fac-
tory name thereon. All cement shall be delivered in advarce in

such quantity as to afford the engineer opport_li_nity to make tests

and the contractor shall notify the City Engineer immediately of
such. delivery, if purchased in small lots, and if purchased in car-
load lots the contractor shall notify the City Engineer of its ar-
rival, where it is to be used, the car number and location and

where it is to be stored. The amount in each car shall be plainly
marked.

No cement will be accepted until it has cooled to normal tem-
perature. Different brands of cement or concrete made from dif-
ferent brands of cement, shall not be mixed. Concrete used in
the various parts of any structure shall be made from one brand
of cement or from cements producing concrete of the same color.

No cement which has been conveyed more than 200 miles by
water shall be used on any work unless such. cement shall have
been so transported in containers lined with tightly sealed water-
proof paper. and delivered upon the work in such containers with
the seals unbroken.

—6.01 VOLUME OF SACK

A sack of cement shall contain ninety-four (94) pounds net. A
barrel shall contain four (4) sacks and shall be considered as
measuring four (4) cubic feet. Variations greater than two per
cent (2%) less than the specified weights, determined by taking
the average weight of ten (10) sacks selected at random from
the shipment shall be sufficient cause for rejection.

—6.02 TESTS

All tests shall be made in conformity with the A. S. T. M.
Specifications, Serial Designation C150, for Type I cement, and no
cement shall be used which fails to conform to said specifications.

—6.03 HIGH EARLY STRENGTH CEMENT

—6.03 A General Requirements

High early strength cement shall conform to the requirements
of the A.' S. T. M. Standard Specifications and Tests for Portland
Cement; Serial Designation C150, Type IIE. It shall be a cement of
the best quality, dry and free from lumps and all foreign material.
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It shall be a cement which usage has proved to possess the proper
qualifications and uniformity for the work intended. :
—6.03 B ' Additional Requirements

In addition to the above requirements for High Early Strength
Cement, the average compressive strength of not less than four
6""x12" cylinders, made in accordance with the A. S. T. M. _Stand-
ard Method of Making Compression Tests of Concrete, Serial
Designation C 39, and proportioned as described below, shall be
equal to or higher than the following :

: Compressive Strength
- Age at Test Lbs. per Square I nch
72 hours 4200
7 days : 4,700
28 days ‘ 5,500

Each cylinder shall be made from a batch of concrete contain-
ing the following weights of materials:

High Early Strength :Cement 5.00 Lbs.
Washed Sand from Steilacoom, Washington................ 10.00 Lbs.
Washed Gravel from Steilacoom, Washington................ 16.00 Lbs.

Clean Water, in quantity to give a slump of 1% inches plus or
minus % inch. :

The aggregates used in the above test shall conform to the re-
quirements for Sand, Section 2-29, and Gravel, Section 2-15, of
these Specifications and they shall be graded as follows:

(1) Sand ’
Passing No. 3 Tyler Sieve...... .. 100%
Passing No. 4 Tyler Sieve......ooiie 94%
~ Passing No. 8 Tyler Sieve......cooieeee. 78%
Passing. No. 14 Tyler Sieve........comne 59%
Passing No. 28 Tyler Sieve.......ccomnee 35%
Passing No. 48 Tyler Sieve........ccooeeen 8%:
Passing No. 100 Tyler Sieve 1%

A variation of 2 in the percentage passing any sieve will be
permitted but the sum of the percentage passing all sieves shall
not be more than 380 nor less than 370.

(2) Gravgl :
Passing 2" Square Opening.........cccooeemeenne 100%
Passing 114” Square Opening.........ccocoeeeeeeeene 96%
Passing 1” Square Opening.........ccoooneeeeee 63%
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: Passing 34" Square Opening.............oooooo...... 38%
- Passing 34" Square Opening...........o.ooooooo....... 15%
Passing 24" Square Opening........co.coooooooooo.... 0

—6.03 . Accepiance of Cement

Upon request of the manufacturer, the Engineer will sample
and test High Early Strength Cement at the time of manufac-
ture, provided facilities are available for storage, under seal at
the factory. If such cement is found satisfactory. shipments will
be accepted upon tests for fineness, setting time and soundness,
made upon samples taken after loading.

2.7 COAL TAR CREOSOTE OIL

This oil, unless otherwise specified, shall be used for treating

all creosoted piling and lumber.

The crecosote shall be a distillate of coal-tar or coke-oven tar.
It shall not contain more than 3% of water.
It shall not contain more than .5% of matter insoluble in benzol.
The specific gravity of the creosote at 38° C. compared with
water 15.5° C. shall be not less than 1.03.
The distillate, based on water-free oil, shall be within the fol-
lowing limits :
Up to 210° C, not more than 5%.
Up to 235° C, not more than 25%.
The residue above 355° C, if it exceeds 5% shall have a float-
test of not more than 50 seconds at 70° C.
The creosote shall yield not more than 2% of coke residue.
The residue above 355° C, shall not exceed 30% by weight.
The treating cylinders of the creosoting company shall be pro-
vided with the following instruments :
1. Recording thermometers
2. Recording pressure gauges .
3. Recording vacuum gauges, or combination recording pres-
sure and vacuum gauges
4. Indicating mercurial thermometers as a check against the
recording thermometers.
F ractxon distilling between 210° C. and 235° C. shall be solid or
contain solids when cooled to 25° C.
All of the fractions up to 315° C. shall contain at least one per
cent (1% of tar acids.
The specific gravity of the fraction between 235° C. and 315° C.
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shall not be lower than 1.025 and specific gravity of the fraction
between 315° C. and 355° C. shall not be lower than 1.085 at 38° C.
compared with water at 15.5° C.

All tests shall be made in accordance with the standards of the
American ‘Wood-Preservers’ Association. One week. before the
first treatment begins the Creosoting Company shall furnish the
City Engineer with a quart sample of the oil which it proposes to
use under these specifications. In the event that a different oil is

thereafter used, a new sample of the same shall be furnished as -

specified above.

The Creosoting Company shall at any time it is requested to do
so, furnish additional samples of the creosote oil for analysis.
These samples will be taken from the treating cylinder, measuring
tank, operating or storage tank at the option of the City Engineer.

2-8 CONCRETE _ :
Whenever “Concrete” is mentioned in these specifications, such
term.shall be construed to mean “Portland Cement Concrete.”

—801 CLASSIFICATION

Concrete mixes shall be classified according to the nominal
number of sacks contained therein per cubic yard; i. e., Class “4,”
4 sacks per cubic yard; Class “5,” 5 sacks per cubic yard; Class
“5.5” 5.5 sacks per cubic yard; etc. This designation, however,
shall not be construed as a guarantee by the City of Seattle that the
concrete mixes as designed shall always yield a full cubic yard of
concrete.

Concrete for any purpose shall be of the class specified or indi-
cated on the plans. Where not so specified or indicated, concrete
shall be Class “5.”

Each class of concrete shall conform to the requirements here-
inafter set forth.

The weights of aggregates for the various classes of concrete

_ are based upon an average moisture content of five per cent (5%)

in the sand and one per cent (1%) in the gravel and a specific
gravity of 2.69. The City Engineer reserves the right to make
corrections in said specified weights wherever tests show the
moisture content to be abnormal or the specific gravity to vary
appreciably from that above stated. Such correction shall be made
upon recommendation of the City Engineer’s Testing Laboratory
and not otherwise. The City Engineer further reserves the right to
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change the proportions of .the various sizes of aggregates, pro-
vided, however, that the ratio of the weight of cement to the total
weight of aggregate shall remain as specified, subject to correc-
tions as above provided.

—801 A’ Class “4” Concrete. Class “4” concrete shall be
produced by mixing cement, sand and gravel in the following
proportions :

Cement (1 sack) ..... 94 Lbs.
Damp Sand .o 373 Lbs.
Damp Gravel ..o ... 540 Lbs.

—801B Class “5” Concrete. Class “5” concrete shall be
produced by mixing cement, sand and gravel in the following
proportions : i

Cement (1 sack) e 94 Lbs.

Damp Sand ..ot 290 Lbs.

Damp Gravel ... 420 Lbs.
—801.C Class “5.5” Concrete. Class “5.5” concrete shall

be produced by mixing cement, sand and gravel in the following
proportions :

Cement (1 5ack) -ooeececelonceneeecaneeee 94 Lbs.
Damp Sand ... 261 Lbs.
Damp Gravel ... 377 Lbs.

801D Class “6” Concrete. Class “6” concrete shall be

produced by mixing cement, sand and gravel in the following
proportions :

Cement (1 5aCK) eoeeeocciiieneeee 94 Lbs.
Damp Sand.....ooereeeeeas 238 Lbs.
Damp Gravel ... 343 Lbs.

—801E Class “7” Concrete. Class “7” concrete shall be
produced by mixing cement, sand and gravel in the following
proportions :

Cement (1 sack) 94 Lbs.
Damp Sand....ooooooeein s 198 Lbs.
Damp Gravel ... 285 Lbs.

—8.02 AGGREGATES

The specified weights of aggregates in the above concrete mix-
tures shall pertain to either structural grade or coarse grade ag-
gregates, depending upon the purpose for which the concrete is
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to be used. Unless otherwise specified, Class “4” and “5” concrete
shall be produced using paving grade sand and a combination of
approximately one-half structural grade gravel and one-half
coarse grade gravel.

Unless otherwise specified, Class “5.5,” “6” and “7” concerte
shall be produced, using all structural grade aggregates.

—8.03 MIXING TIME :

Unless otherwise specified, Class “4,” “5” and “5.5” concrete
shall be mixed one (1) minute and Class “6” and “7” shall be
mixed two (2) minutes.

—8.04 MANUFACTURE : !

A Proportioning Materials:

All aggregates shall be measured by weight, using a weighing
device which will weigh the sand and two sizes of gravel accur-
ately, indicating the weight of each ingredient upon a dial not less
than 14 inches in diameter.

Aggregates may be weighed either at the place of mixing or at
a centrai proportioning plant, and transported to the mixer in
trucks, or cars, so divided that the aggregates for each batch are
kept entirely separated from the aggregates for other batches.

Upon small and unimportant work and in locations where it is
impracticable to weigh aggregates, the contractor may, by speciai
permission of the City Engineer, use volume measurements. When
volume measurements are used, one cubic foot of sand shall be
taken as equivalent to 100 pounds of sand, and one cubic foot of
gravel shall be taken as equivalent to 105 pounds of gravel.

Cement shall either be weighed on separate scales or emptied
directly from the sacks into the hopper or skip from which the
mixer is charged.

When using sack measurement of cement, batches shall always
be of such size that a whole number of sacks is required, and the
number of sacks necessary for one batch shall be brought to the
mixer upon a hand truck, car or wheelbarrow from which they
shall be lifted and dumped into the skip or hopper; and all sacks
for one batch shall be emptied before the load for the next batch
is brought up.

Whenever requested by the City Engineer, the contractor shall
furnish a man to count the empty sacks in the presence of the City
Engineer or his representative, and after being counted the empty
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sacks shall be removed from:the immediate vicinity of the mixer.

Water shall be measured by means of a meastring tank which
may be accurately set to deliver a definite amount of water per
batch or by means of an accurate water meter. The amount of
water to be used shall in all cases be as specified for the work upon
which the concrete is to be used, or as directed by the City Engi-
neer. All water used for mixing concrete shall be obtained from
the city water system. :

B Mixing:

All concrete shall be mixed in a machme of the batch type. The
quantity mixed in one batch shall not exceed the manufacturer’s
rated capacity of the mixer.

The mixer shall produce a concrete of a homogeneous nature
and any mixer which discharges the concrete in 'such a manner as
to separate the gravel from the mortar shall not be used.

The mixing shall continue for not less than the time specified
for concrete of the various classes and such mixing time shall
commence after all materials are in the drum. The drum shall

rotate at a peripheral speed of approximately 250 feet per minute,

or at the speed recommended by the mixer manufacturer. The
drum shall be completely emptied before a new charge is put in.

Every concrete mixing machine shall be equipped with a tim-
ing device which shall ring a bell at the end of the mixing period.
The mechanism of such timing device shall be so constructed as to
be automatically put into operation as soon as all materials are in
the drum, and to lock the mixer so as to prevent discharge until
the bell has sounded. The bell shall be of such size that its ringing
can-be plainly heard while the mixer is in operation. This timing
device shall be tested each day before beginning work, and shall
be regulated only in the presence of the City Engmeer or hts rep-
resentative.

All scales, water gauges or other measuring devices shall be so
located that the entire proportioning and mlxmg ‘operation may
be readily observed by one inspector.

The contractor shall keep the interior of the drum of the mixer
free from incrustations of concrete. Whenever the pickup and
throw-over blades in the drum have been worn down three-quar-
ters of an inch, they shall be replaced by new blades.

When a boom and bucket attachment is used. the bucket shall
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be kept in good order:so-that mortar will not leak out when the
«doors are closed. :

Except when authorized by the :City Engineer or-in case of
emergency, no concreting shall be done when the temperature is
‘below 40° Fahrentieit.'When such an emergency arises, special
precautions shall be taken by the contractor to remove the frost
‘from -all -ingredients, and after the concrete has been placed it
shall be protected until thoroughly hardened, in a mannér satis-
factory to the City Engineer.

The intent of these specifications is to permit concrete for any
class-of work to be mixed either on the immediate site of its final
deposition, or at a central mixing plant and delivered to:the work
in an approved manauer..The City Engineer, however, reserves the
right.to reject any and all concrete which arrives upon the work
in a separated or partially set condition or in any condition which
makes it inferior to concrete mixed on the work, regardless of the
.fact that an inspector was present when the concrete was mixed.

—8.05 FINISH FOR STRUCTURAL CONCRETE

Immediately after removing the forms all structural concrete
shall be given the class of surface finish indicated on the plans or
specified in the special specifications, the various classes of finish
conforming to the following requirements:

A Class “A” Finish :

The surface shall, after all irregularities have been corrected,
as specified for Class “D” finish, be thoroughly wetted and
brushed with a grout composed of one part fine sand and one part
cement, excess mortar being immediately removed by means of a
fabric pad or carpet float. It shall then be kept damp for 24 hours,
after which it shall be rubbed with a coarse carborundum stone,
water being applied during the process. The surface shall then be
brushed with grout of the same proportions in the same manner
and kept damp for a second period of 24 hours. after which it
shall be rubbed with a fine carborundum stone. The resulting sur-
face shall be smooth, dense and uniform, showing neither form
marks nor brush marks.

B Class “B” Finish:
The surface shall, after all irregularities have been corrected
as specified for Class “D” finish, be thoroughly wetted, brushed
with a neat cement grout, and immediately rubbed with a coarse
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carborundum stone. The paste thus formed shall be shaped with a
clean brush and allowed to set for 24 hours. It shall then be rubbed
down with a pad of carborundum paper or similar abrasive and
thoroughly washed.

C Class “C” Fiwish :

The surface shall, after all irregularities have been corrected,
as specified for Class “D” finish, be thoroughly wetted and brushed
with a grout composed of one part fine sand and one part cement.
It shall then be kept wet for 48 hours.

D Class “D” Finish: :

All irregularities, such as gravel pockets, bolt holes, etc., shall
be neatly pointed with mortar of the same proportions as used
in the concrete, and the surface film of all such patches shall be
rubbed oft after initial setting has taken place. Every concrete
surface shall be given a Class “D” basic finish.

. —8.06 MODIFIED REQUIREMENTS

Specified methads for obtaining the above classes of finish may
be modified or eliminated if in the opinion of the City Engineer
the surface produced by proper form work, careful and diligent
mixing and placing of the concrete produces a finish which is
comparable to the finish produced by the above spec1ﬁed methods.
2.9 CONDUIT

All metal conduit for electric wires or cables shall be galvanized
or Sherardized wrought iron conduit bearing the underwriters’
inspection stamp.

2-10 DUMMY JOINT MATERIALS .
Dummy Joint material shall be “Carey’s Elastite,” or equal.

2-11 EXPANSION JOINT MATERIALS

—11.01 For Concrete Sidewalks

Expansion joint material for concrete sidewalks shall be
“Carey’s Elastite,” or equal.

—11.02 Premoulded Expansion Joint Material

Pre-moulded expansion material for general use shall be com-
posed of approved fibre and asphalt and of cellular nature, com-
plying with the following requirements:

A The joint material shall contain at least thirty-five per
cent (35%) of durable asphaltic compound by weight of the fin-
ished product.

B  The joint material shall return to not less than seventy per
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cent (70%) of its original thickness within one (1) hour after
being compressed, as follows:

A sample of the filler four (4) inches by five (5) inches shall
be compressed at the rate of 0.1 inch per minute to one-half of its
original thickness, the compression being repeated five (5) times
at intervals of from one (1) to two (2) hours.

C "When compressed as under “B” above, the material shall
not lose more of the preservative compound than five per cent
(5%) of the original weight of the sample. :

D The total pressure necessary for compression under B
above shall not exceed 1,000 pounds per square inch.

E The material shall have an extension of not more than
one-quarter inch when a sample of the finished strip four (4)
inches by five (5) inches is confined by a suitable mould on the
two long sides and one end, and is compressed to one-half of its
original thickness.

F  The material shall not show a deviation from the hori-
zontal of more than one inch when subjected to the distortion
test of the American Association of Highway Officials.

2.12 FELT (WATER-PROOFING)

Felt for water-proofing shall consist of cotton and wool fibres

containing between twenty-five (25) and thirty (30) per cent of

animal wool. The fibres shall be saturated and coated with an .

asphaltic medium. The finished product shall weigh not less than
fourteen (14) pounds per one hundred (100) square feet. The
asphalt used for this work shall conform to the standard specifica-
tions for Paving Grade Asphalt.

2-13 GALVANIZED MATERIAL

—13.61 GENERAL

All material which is described in these specifications, or indi-
cated on the drawings as being “galvanized,” shall be zinc-coated
by the “Hot Dip” process, and shall conform to the following
specifications :

All material or articles to be galvanized shall be free from in-
jurious defects or other coating or markings which would inter-
fere with the application of zinc coating. The material shall have
been treated so as not to be injuriously embrittled by the galvaniz-
ing operation. All welded areas shall be free from slag, welding
flux, or other contamination, having been cleaned by sand blasting
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or other satisfactory means.

Galvanizing shall be done after all cutting of threads, shopwork
or bending has been done and the pieces are ready to be placed in
the structure. Threads, however, may be cut deeply before gal-
vanizing and recut after coating to insure proper fitting of bolts
and nuts, provided such recutting does not expose the base metal.

—13.02 ZINC FOR COATING
A Zinc (Spelter)

The zinc used for the coating shall be prime spelter of a quality
capable of forming a satisfactory coating and conforming to the
requirements of the A.S.T.M. Serial Designation B6.

B Molten Zinc Bath

The zinc bath shall conform to the chemical composition speci-

fied in the following table:

Sum of
. Aluminum
Lead Iron and Tin Cadmium Zine
(max.) (max.) (max.) (max.)
Percent Percent Percent Percent Percent
1.60* 0.08* 0.002 0.75" Remainder

*When the cadmium content is in excess of 0.41 percent, the
total lead, iron and cadmium coptent shall not exceed 1.25 percent.

C Metal Flux (brightener)

If the zinc bath is metal fluxed, the amount of “brightener”
agent added shall be such that the “tin-plus-aluminum” content
shall not exceed that allowed in the above table.

D Chemical Analysis of Zinc Baih

Samples for chemical analysis shall be taken from the zinc bath,
at the location where articles are to be immersed by means of a
suitable dipping ladle, adequately preheated to avoid solidification
of zinc due to any chilling effect; immersing the ladle below the
surface of the zinc bath by at least 6 inches, and manipulating
sufficiently to obtain a sample representing the zinc at that depth.
Immediately prior to withdrawing the ladle sample the surface
of the zinc bath shall be cleared free from accumulated surface
impurities by means of skimmers or other suitable devices. The
sample of molten zinc shall be allowed to solidify in the sampling
fadle and removed therefrom when completely solidified. At least
4 ounces of drillings shall be taken from sound metal below the
surface of the solidified sample thus obtained and submitted to the
City Engineering Department laboratory for analysis. Sampling

43

= P

A S i ]

G PO ESRUS WU TN




A,

Section 2 QuUALITY OF MATERIALS

of the zinc bath shall be performed at any time, and as often as,
in the opinion of the inspector, such samples are necessary to in-
sure that the zinc in the bath conforms to the requirements of
paragraph 2-13.02B.

—13.03 WEIGHT OF COATING

Unless otherwise directed by the City Engineer, the molten zinc
bath shall be maintained at a constant temperature between 840°
and 860° F, and articles or material to be galvanized shall be
immersed therein and allowed to remain until the article or mate-
rial reaches the temperature of the bath.

Both the submerion in the bath and withdrawal therefrom shall
be of such duration as will produce a uniform coating of not less
than 2 ounces of zinc spelter to each square foot of area to be
galvanized.

The workmanship shall be first class in every respect. After
immersion in the molten zinc, the work shall not be subjected to any
process of scraping or wiping which may result in a non-uniform
coating or a thickness of coating less than that required. The
wiping of articles such as angles, pipe and wire to remove foreign
substances, such as oxides, will be permitted.

—13.04 TEST FOR WEIGHT OF COATING

When determining the weight of coating an appropriate num-
ber of representative specimens, in no case less than three, or rep-
resentative sections thereof, shall be used.

When the material is inspected during manufacture, the weight
of the zinc coating for pieces the areas of which can be readily
calculated may be determined by weighing the representative speci-
mens after pickling and drying, and again after the coating is
applied.

When the material is inspected after the zinc coating is applied,
the weight of the coating for pieces the areas of which can be
readily calculated shall be determined by stripping the entire piece,
or suitable representative section thereof, in accordance with the

" hydrochloric acid-antimony chloride method as described in the

Standard Methods of Test for Weight of Coating on Zinc-coated
(Galvanized) Iron or Steel Articles (A.S.T.M. Designation:
A 90) of the American Society for Testing Materials.

—13.05 ADHERENCE OF COATING
The zinc coating shall adhere tenaciously to the surface of the
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base metal. When the coating is cut or pried into, such as with a
stout knife applied with considerable pressure in a manner tend-
ing to remove a portion of the coating, it shall only be possible
to remove small particles of the coating by paring or whittling,
and it shall not be possible to peel any portion of the coating so as
to expose the iron or steel.

—13.06 DEFECTS ,

The zinc-coated articles shall be free from uncoated spots. The
coating shall be free from blisters, flux, black spots, dross, and
projections which will interfere with the proper use of thé article,
or other defects not consistent with good galvanizing practice.

—13.07 INSPLECTION

The inspector representing the purchaser shall have free entry,
at all times while work on the contract of the purchaser is being
performed, to all parts of the manufacturer’s works that concern
the application of the zinc coating to the material ordered. The
manufacturer shall afford the inspector, without charge, all rea-
sonable faciiities to satisfy him that the zinc coating is being fur-
nished in accordance with these specifications. All inspection and
tests shall be made at the place of manufacture prior to shipment,
unless otherwise specified, and shall be so conducted as not to inter-
fere unnecessarily with the operation of the works.

-—13.08 REJECTION ~

If any set of test specimens fails to conform to the require-
ments of these specifications, two additional sets shall be tested,
both of which shall conform to the requirements in every respect,
or the lot of the material represented by the specimens may be
rejected.

2-14 GATE VALVES

All Gate Valves shall conform to the specifications of the
American Water Works Association effective May 1, 1939, except
as otherwise noted. They shall be iron bodied, bronze mounted,
parallel faced, double disc valves with bronze wedging device be-
tween the discs.

Valves 12 inches and less shall stand erect unless otherwise
shown.

Valves 16 inches and larger shall be on their edge and shall be
provided with bevel gears and by-pass. They shall also be equipped
with a bronze track, rollers and scrapers to carry the discs.
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Section 2 QuALITY OF MATERIALS

16" and 20" Valves shall have 3" by-pass
24" and 30" Valves shall have 4” by-pass
36" and 42" Valves shall have 6” by-pass

48" Valves shall have 8’ by-pass

By-pass valves shall be provided with a nut for a wrench and
arrow indicating the direction of opening. All main valves shall
open counterclockwise and main valve stems shall be provided
with nuts.

In order to determine whether the thicknesses of valve bodies
and bonnets conform to the thicknesses given in Table I of the A.
W. W. A., the contractor shall, at the request of the City Engineer,
drill a one-half (1%) inch hole, as directed, in the valve body or
bonnet. He shall tap the hole and insert a brass plug, and the labor
and material cost thereof shall be at the contractor’s expense.

The City of Seattle will accept valves of the following manu-
facturers, providing such valves conform to these specifications:
Rensselaer, Chapman, Ludlow, Iowa, and Crane in all sizes, and
Smith in sizes 12 inches and less.

2-15 GRAVEL

Gravel shall be free from loam, clay, vegetable matter, bark,
roots, sticks and other foreign substances. It shall consist of uni-
formly hard durable particles graded as follows:

—15.01 STRUCTURAL GRADE

100% shail pass a 2-inch screen

Not less than 95% shall pass a 1%4-inch screen

Not less than 48% nor more than 80% shall pass a 1-inch screen
Not less than 30% nor more than 60% shall pass a 34-inch screen
Not less than 12% nor more than 34% shall pass a V5-inch screen
Not more than 8% shall pass a 4-inch screen

—15.02 COARSE GRADE

Not less than 95% shall pass a 3-inch screen

Not less than 81% shall pass a 2V4-inch screen

Not less than 45% nor more than 85% shall pass a 2-inch screen
Not more than 15% shall pass a 134-inch screen

Not more than fifty per cent (50%) of either grade of gravel
heretofore specified shall consist of crushed rock.

The screens specified above shall be screens having a square
effective opening as indicated by the size given. .
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2-16 . HYDRANTS
All hydrants shall have bronze mountings, and be so arranged

that all working parts can be removed without digging around or
disturbing the barrel. )

Bronze hose nipples or hose and steamer ports shall be screwed
into the body of the hydrant and locked in place.

Hydrants shall have a waste orifice for draining, so located and
designed that when all hose and steamer ports are closed and the
main valve is slightly opened, water will be forced through the
waste orifice under pressure. The waste orifice shall have a
threaded connection for attaching a drain pipe, not less than three-
fourths of an inch (34”) inside diameter.

Each hydrant connection shall be provided with an auxiliary
gate valve placed vertically near the hydrant. This gate valve shall
conform to the foregoing specifications. All hydrants and auxiliary
gate valves shall have flanged ends. All flanges which are designed
to be tight under water pressure shall be machine finished to a
true surface. Hydrants having such flanges made by casting
against a plate will be rejected.

All hydrants shall open by turning to the left and shall stand a
pressure of 300 pounds per square inch when the hydrant valve is
closed, and of 300 pounds per square inch when the valve is open.

The dimensions and details of hydrants shall be as follows:

Hydrant Hydrant
6 Inch 8 Inch
Connection Connection

Hydrant connection, C.I. pipe, ins. diam... 6 inches 8 inches
Standpipe, minimum ins. diameter............ 674 inches 8 inches
Length of hydrant from bottom of hydrant

connection to sidewalk ring:

For pipe lines 6 and 8 inches diameter.... 3% feet 315 feet

10 inches diameter 4 feet 4 feet
12 inches' diameter 414 feet 415 feet
16 and 20 inches diameter.................... 4 feet 4 feet
24 and 30 inches diameter.................... 41/ feet 41 feet
Valve opening—minimum diameter........ 5 inches 6% inches
Size of Auxiliary Gate Valve.....cooeeee 6 inches 8 inches
Hose Nozzle, number and size.................... 2-214 inches 3-274 inches
Thread (Nat. Board Fire Under- '
writers) e Vo perinch 7Y% per inch
Qutside diameter finished.................. 34 inches ~ 3% inches
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Section 2 QuaLity oF MATERIALS
Hydrant Hydrant
6 Inch 8 Inch
i Connection Connection
Thread (Nat. Board Fire Under- .
writers) 7% perinch 7% per inch
Qutside diameter finished 345 inches 3% inches
Diameter at root of thread............... 28715 inches 2.8715 inches
Pattern of thread 60° V-thread 60° V-thread
Total length of hose thread................ 1.inch 1inch
Steamer Nozzles, number and size......1-4 inch 1-4 inch
Thread, outside diameter finished..474 inches 474 inches
Diameter at root of thread........ w-eeene$6263 inches  4.6263 inches
Threads (Seattle Std.)................... .0 per inch 6 per inch
Pattern of thread.. 60° V-thread 60° V-thread
Total length of hose thread............ 134 inches 134 inches

Operating Nuts, same for both size hydrants.

Dimension in section as shown.
Minimum height of nuts:

Pentagon 14 inch 145 inch
Diameter of Shackle Rods.................. 34 inch 1 inch

If the contractor proposes to use a make or type of some make
not previously approved, a sample, and, if required, detail plans of
such hydrants shall be submitted to the Board of Public Works
for approval. Such approval, however, shall not release the con-
tractor from any obligations prescribed by these specifications for
any defects in construction of mechanism or materials.

2-17 LAMP BLACK
Lamp black for use in concrete shall contain not less than

ninety-nine per cent (99%) pure carbon.

2-18 LEAD
All pig lead shall show upon analysis not less than 99.75% pure

metallic lead. The pig lead shall be soft, free from objectionable
impurities and in every way satisfactory to the City Engineer.

°
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2-19 LEAD COVERED CABLE
19.01 PRIMARY LEAD COVERED CABLE

All primary lead covered cable shall be manufactured for a
normal operating voltage of either 5000 or 3000 volts as specified
on the improvement plan. The cable shall be round and either dup-
lex or triplex, as specified. All conductors larger than No. 6 A.

. W. G. shall be stranded concentric lay conductors. No. 6 A. W. G.

and smaller sizes shall be solid unless otherwise specified.
Insulation on primary cable shall be impregnated paper of a
thickness as follows: ’
For 5000-volt cable—4/32 inch around each conductor with a
4/32 inch belt of the same material. The lead sheath shall
be ¥% inch thick.

For 3000-volt cable—s% inch around each' conductor with a
7% inch belt of the same material. The lead shall be & inch
thick.

—19.02 SECONDARY LEAD COVERED CABLE

All secondary lead covered cable shall be manufactured for a
normal operating voltage of 600. The cable shall be round triplex,
unless otherwise specified. All conductors of secondary cable shall
conform to requirements of conductors of primary cable. Each
conductor shall be insulated with rubber. The thickness of the
insulation, quality of materials, etc., shall be as specified in the
National Electric Code of the National Board of Fire Under-
writers. The lead sheath shall be 4/64 inch thick for conductors of
size No. 8 A. W. G. and # inch thick for conductors of sizes No.
6 and No. 4. Other sizes shall be governed by the specifications of
the Association of Edison Illuminating Companies for “Impre--
nated Paper Insulated, Lead Covered Underground Cable,” as
submitted in their latest report. '

All secondary lead covered triplex cable from transformers to
secondary fuse boxes shall have impregnated paper or varnished
cambric insulation of a thickness of % inch around each conduc-
tor, and a &% inch belt of the same material. Single conductors shall
be insulated with g% inch of the same material. The lead sheath
shall be &% inch thick.

In all respects not mentioned in these specifications, the paper
insulation shall conform to the specifications of the Association
of Edison Illuminating Companies for “Impregnated Paper In-
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Section 2 QuUALITY OF MATERIALS

sulated, Lead Covered Underground Cable,” as submitted in their
latest report.

All varnished cambric insulation shall conform to the “Stand-
ard Specifications for Varnished Cambric Insulated Cables for
the Transmission and Distribution of Electrical Energy, as Pre-
pared by The Insulated Power Cable Engineers Association.”

All cable shall be tested for five (5) minutes between conductors,
and for five (5) minutes between each conductor and lead sheath.
The testing voltage shall be twice the voltage specified for the
cable plus one thousand (1000) volts.

2-20 LUMBER

All timber and plank in permanent structures shall be Douglas
fir and conform to the “Standard Grading and Dressing Rules”
for Douglas fir adopted by the West Coast Lumbermen’s Associa-
tion. '

—20.01 GRADING REQUIREMENTS

Unless otherwise noted on the plans, lumber for Stringers,
Truss members, Floor Beams and Caps shall be graded to with-
stand an extreme fiber stress of 1600 pounds per square inch in
bending. Posts shall be graded to withstand a compression stress,
with the grain of 1200 pounds per square inch.

All other lumber for general use shall be of a grade equal or
better than “No. 1 Boards and Sheathing.”

—20.02 ADDITIONAL REQUIREMENTS

A  Heart Requirements
Timber to be used without creosoted pressure treatment shall
show not less than the following amount of heartwood:
For Stringers, Floor Beams, and Truss Members—85% of
heart on any face.
For Caps, Sills and Posts—75% of heart on any face.
B Seasoning ;
Lumber to be painted shall be thoroughly air dried and shall be
stored in such a manner as to remain in a thoroughly dry condi-
tion until being placed in the work.

—20.03 INSPECTION

The contractor shall apply to the mill from which timber is
purchased for inspection of the timber by the Pacific Lumber
Inspection Bureau or the West Coast Lumbermen’s Association,
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and shall furnish the City Engineer with a certificate as to the
grade of the timber. This certificate of inspection, however, shall
not constitute an acceptance of the material and the City Engineer
reserves the right to reject all timber that does not comply with the

specifications.

2-21 LUMBER CREOSOTED

—21.01 MATERIALS

Timber and lumber shall conform to the requirements of Sec-
tion 2-20 and shall be inspected prior to treatment.

The preservatives used shall conform to the requirements of
Section 2-7.

—21.02 SEASONING

A Air Seasoning

Materials to be treated preferably shall be air seasoned until
the moisture remaining in the wood will not prevent the injection
and proper distribution of the specified amount of preservative.
For air seasoning, the materials shall be stored as follows:

Lumber shall be segregated according to size and each layer in
the pile shall be separated by at least one-inch strips with an air
space of one inch or more between each two pieces of lumber in
any layer ; for caps, stringers, posts or large timbers, at least two-
inch strips shall be used to separate the layers. Alleys at least three
(3) feet wide shall be left between rows of stacks and the material
shall be at least twelve (12) inches off the ground on concrete or
treated timber sills. The space under and between the rows of
stacks shail be kept free at all times of rotting wood, weeds or
rubbish. The yard shall be so drained that no water can stand
under the stacks or in their immediate vicinity.

B Oil Seasoning for Douglas Fir

When permitted by the City Engineer, Douglas Fir may be
seasoned by boiling in oil under a vacuum until the moisture re-
maining in the wood will not prevent the injection and proper
distribution of the specified amount of preservative.

The material shall be boiled in creosote under a vacuum at tem-

- peratures not less than 180° F. and not more than 200° F.

" A minimum vacuum of twenty (20) inches shall be maintained
during boiling. The seasoning period shall be maintained until
condensation passing off from the timber is at the rate of approxi-
mately 1/10 of a pound per cubic foot of timber per hour.
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Section 2 QuUALITY OF MATERIALS

—21.03 PREPARATION FOR TREATMENT

Each cylinder charge shall consist of pieces approximately
equal in size and moisture and sapwood content, into which ap-
proximately equal quantities of preservative fluid can be in-
jected. Pieces shall be so separated as to insure contact of steam
and preservatives with all surfaces.

—21.04 PLANT EQUIPMENT .

Treating plants shall be equipped with thermometers and gauges
necessary to indicate and record accurately the conditions at all
stages of treatment, and all equipment shall be maintained in a
satisfactory condition. The apparatus and chemicals necessary for
making the analysis and tests required shall also be provided by the
operators, and kept in condition for use at all times.

—21.05 TREATMENT

The method of treatment shall be left to the discretion of the
Creosoting Company, provided that at no time during the treat-
ment shall the material be subjected to a temperature greater
than 220° F.

—21.06 PENETRATION

The range of pressure, temperature and time duration shall be
controlled so as to result in a maximum penetration by the quan-
tity of preservative injected, which shall permeate all the sap-
wood and as much of the heartwood as practicable.

In Douglas Fir, the minimum penetration for the specified
amount of creosote oil shall be as follows:

Treatment per Cubic Foot (Full Cell)

Sizes 81bs. 101bs. 121bs. 141bs. 161bs.
2X Ao 5" 4" 2 35" 18"’
23X O 75" | 7 18"’ %" Ta"’
ZXZ 8 _____________________________ la‘n %u 1%" %" ITB'"
2x 12 7% =" 3" Ta"’ 15"
3% O, | 7% ' n"” s’ w"
3x 12 5"’ 38" "’ 5" 5"
4% G %"’ 34" s’ 23 5"
4 x 120 34" ="’ 234 5" 58"
6 x 6 ........................... %n I'lg” %H 198” %"
6X 8. =’ 5 .2 5" 1w
8X 8 ="’ 15" %" 58" ¢
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Sizes 8lbs. 101bs. 121bs. 141bs. - 161bs.
8x10n. %n & %n B %n
8§x12.. %n &n 5//8" i%l_l %n
8xX 16 3 56" b+ kAT 714

10 x 12 5" 54" 13" 34" 34"
12 x 12 and larger........ 8" 13" 7 L VAR ¥/

8 1b. Empty Cell Treatment — 12 1b. Full Cell Treatment.
10 1b. Empty Cell Treatment — 14 1b. Full Cell Treatment.

The penetration of the preservative shall be based on black or
dark oil and in no case will light discoloration of the wood due to
treatment be taken into consideration in measuring the depth of
penetration.

Tests for penetration shall be made by taking borings with an
incrciment borer or a 54" auger ; all holes so bored shall be plugged
by the contractor with tight-fitting creosoted plugs.

As many penetration tests of lumber shall be made as is con-.

sidered necessary by the inspector.

—21.07 AMOUNT OF PRESERVATIVE

The amount of preservative to be used shall be shown on the
plans or specified and this amount shall be retained in the timber
unless the oil has been injected to refusal. When not otherwise
specified, the amount of preservative retained shall be as follows:

For use in coastal water : Full-cell process, not less than twelve

(12) 1bs. per cubic foot of lumber.

For general construction, except in coastal water: Empty-cell
process, not less than eight (8) Ibs. per cubic foot of lumber for
timber over five (5) inches in thickness and ten (i0) Ibs. per cubic
foot of lumber for timber less than five (5) inches in thickness.

—21.08 CONDITION AFTER TREATMENT

A fter the lumber has been removed from the treating cylinder
and allowed to cool in the air for not less than six (6) hours, it
shall be free from all heat checks, water bursts and other defects
due to improper treatment which would impair its usefulness or
durability for the purpose intended.

'—21.09 PIPE STAVES

Pipe staves, of material air or kiln dried before milling, shall,
unless otherwise specified, be treated by the empty cell process
with eight (8) 1bs. of creosote retained per cubic foot of net sec-
tion., Method of treatment to be such as to eliminate distortion
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Section 2 QUALITY OF MATERIALS

and to produce clean staves with no excess of creosote. Minimum
penetration of creosote shali be one-quarter (%4) inch.
2-22 NAILS AND SPIKES

All nails and spikes used on the structure under these specifica-
tions shall be made from steel wire of the common, plain grade.
They shall conform to the following physical properties :

NAILS : SPIKES
Length Diameter Approx. Length Diameter Approx.
SIZE in in Number in in Number
Inches Inches per 1b. Inches Approx. perlb,
4d...cceeennne... 114 .099 316 .
S5denee. 134 .099 271
6d..eeeen. 2 113 181
£« S 214 A13 161
8d.........o..... 2% 131 106
od.....ooeeel 234 131 96
10d.................. 3 .148 69
12d.. 3% 148 63
16d.......ccoc...l 31 .162 49
20d.....cooe 4 192 31
30d. 414 207 24
40d................ 5 225 18
50d . 5% 244 14
60d................. 6 263 11
.......................................... 7 & 7
.......................................... 8 k74 6
.......................................... 9 n 5
.......................................... 10 74 4
.......................................... 12 3% 3

Except where otherwise specified, it is the intention of these"

specifications that wherever nails or spikes are called for in any
structure, they shall be of such length as will most nearly conform
to the following rule: The nails or spikes shall penerate the sec-
ond piece of timber to a depth which is one and one-eighth (1%%)
times the thickness of the first piece, provided that the nail or spike
shall fail to pass entirely through the second timber by mot less
than one-quarter (%4) inch.

All nails shall be driven home in a manner satisfactory to the
City Engineer.
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2-23 OAKUM

Oakum shall be of fine, long, uniform fibre, and equal in quality
to that commercially known as U. S. Navy Oakum. )

Also see “Rope Gaskets,” Section 2-27.
224 PAINT »

—2401 GENERAL REQUIREMENTS

A Sampling Raw Materials
All paints shall be manufactured under inspection of the City

Engineer. They shall be’'made up from lots of raw materials which

have been sampled and approved by the City Engineer. The term
“raw material” is understood to apply to each separate ingredient
of the paint mentioned in the formulas below, except that pigments
ground to a paste in pure raw linseed oil shall be considered as
“raw materials.”
B Acceptance of Raw Materials

The contractor shall furnish and deliver to the City Engineer’s
laboratory samples of all paint materials at least ten (10) days
before mixing paint. The City Engineer will test the various lots
proposed for use. After all raw materials have been approved for
use, the City Engineer will inspect the manufacture of the paint.

C Process of Manufacture

The following process of manufacture shall, in general, be fol-
lowed for each paint. Pigments shall be thoroughly ground in suf-
ficient raw linseed oil to produce a stiff paste. The grinding shall be
done in a machine of a type approved by the City Engineer.
Weighed quantities of the pastes and measured amounts of ve-
hicles shall then be thoroughly mixed in a paint mixing machine.
Pastes which at the time of mixing into paint have hardened to
any appreciable extent or which show a tendency to separate from
the oil shall be rejected.

"D Hand Mixing

When approved by the City Engineer, small quantities of paint
may be mixed from pastes by hand. When mixed by hand the fol-
lowing approximate procedure shall be used. The paste shall first
be-placed in a receptacle and small amounts of oil stirred in succes-
sively until about one-half the required amount of oil is thor-
oughly worked in; then if tinting pigment is to be used, it shall
separately be brought to the same relative consistency and added,
then the drier, and finally the remaining linseed oil shall be added.
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Section 2 QUALITY OF MATERIALS

E Addition of Turpentine
Paints when supplied by a manufacturer shall be made up, under
inspection, to the complete formula with the exception of tur-
pentine. The turpentine shall be added just prior to use in the
quantities required by the character of the work, but in no case
shall the amount exceed the maximum stated in the paint formula.

F  Weight Variation
All paint mixtures after being thoroughly mixed but previous
to the addition of thinner shall weigh within two and one-half
(2%) per cent of the respective weights shown for the various
formulas.
G Quantity of Drier
Owing to a difference in strength of driers, the manufacturer
is permitted to vary the quantity of the drier in any formula to
produce a paint with only enough drier to set the paint sufficiently.

—24.02 RAW MATERIALS

Except as otherwise specified, raw materials for paint shall con-
form to the requirements of the Standard and Tentative Standard
Specifications of the American Society for Testing Materials
under the Serial Designations shown below but with the excep-

_tions noted.

A Red Lead pigment and paste, Serial Designation
D83, except that the minimum percentage of true red lead
(PbsOs) shall be ninety-seven (97). In all other respects the pig-
ment and paste shall conform to the specifications for the ninety-
five (95) per cent grade.

B Basic Carbonate White Lead pigment and paste,
Serial Designation D 81.

C Flaked Metallic Lead Paste shall consist of pig
lead (ASTM Designation B 29, Grade III) in the form of fine
flakes combined with mineral spirits (ASTM Designation D 235)
and a fatty acid to form a paste suitable for use as an ingredient
in paint. It shall contain no fillers or adulterants. The paste shall
conform to the following requirements :

Non-volatile matter at 105° to 110° C,,

per cent 90 to 92
Easily extracted fatty and oily matter,
per cent 2 Maximum

Total impurities, other than fatty and
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i " oily matter, per cent 1 Maximum
Coarse particles

‘retained on-a No. 100 sieve, per cent.... 2 Maximum

retained on a No. 200 sieve, per cent.... 11 Maximum

-retained on a No. 325 sieve, per cent.... 20 Maximum

The:paste when added to paint of the following formula in the

proportion of 2 pounds of paste to 1 gallon of paint shall cause a

marked reduction in the gloss of the dried paint, a substantial im-

provement in spreading properties, and shall eliminate “crawling”

of a succeeding coat of Formula B-1 paint applied 24 hours later.

Dry red lead...................... 100.pounds
Raw linseed oil......... 3 gallons
Liquid drier et enen ... L5pints

D Lampblack pxgment and paste, Serial Designa-
tion D 209. A

E Prussian Blue pigment and paste, Serial Designa-
tion D 261.

F Ochre pigment and paste, Serial Designation.D 85.

G Aluminum Paste for paint, Serial Designation
D 474 Type A. The paste shall be equal in luster to “Albron” brand
Standard Varnish Aluminum Bronze Powder manufactured by
Aluminum Company of America.

H Lemon Chrome Yellow pigment and paste, Serial
Designation D 211. ,

I Chrome Oxide Green, Serial Designation D 263.

J Zinc Oxide pigment and paste, Serial Designation
D 79.

K Lithopone pigment and paste, Serial Designation
D 208. The behavior on exposure fo light, the mixing properties
with raw linseed oil, the final consistency with this vehicle, and
the brightness and tinting strength (or hiding power) shall be
not less than that of “Albalith” brand lithopone as manufactured
by the New Jersey Zinc Company.

L Boiled Linseed Oil, Serial Designation D 260.

M Kettle Bodied Linseed Oil shall be prepared by
heat-treating pure linseed oil. The treated oil shall be soluble in
all proportions in turpentine and mineral spirits. It shall conform
to the following requirements:

Todine Number (Wijs) cooorrvemnenen... Not less than 115

Specific Gravity, 15.5/15.5° C......... Not less than 0.937
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Section 2 QuALITY OF MATERIALS

Acid Number ... Not more than 4.0
VISCOSItY womeeeeeeeerecenmeeeeeeeaeeeeeeee 35 to 75 seconds
N Raw Linseed Osl, Serial Designation D 234, The
minimum iodine number shall be not less than 177.

O Turpentine, Serial Designation D 13. The mate-
rial shall be either gum spirits of turpentine or steam ‘distilled
wood turpentine.

. P Mineral Spirits, Serial Designation D 235.

Q Liguid Drier shall conform to the United: States
Government Federal Specification for Liquid Paint Drier for
general use, containing lead, TTD 651.

_ R Spar Varnish shall be that known to the trade as
“long oil spar varnish,” and shall meet the requirements of Federal
Specifications, TT-V-121.

S Mixing Varnish for Aluminum Paint shall be Fed-
eral Specification TT-V-81A, Type II, Class B.

—24.03 PAINT FORMULAS

All paint shall be made by the processes and from the mate-
rials specified above. The paint shall be made in accordance with
one of the following formulas as called for on the plans or as
directed by the City Engineer. These formulas are stated in terms
of dry pigment. The amount of oil as stated includes both that to
be used in grinding pigments to a paste and that to be used in
reducing the pastes to a paint.

A Formula No. A-1, Red Lead Shop Coat for Steel

Red Lead (dry pigment) ...l 100 pounds 74.3%
Flaked Metallic Lead Paste............c..cococoeeenee 10 pounds 7.4
Raw Linseed Oil.........cooooo 3 gallons 17.3
Liquid Drier oo 1.5 pints 1.0
100%
Weight per gallon...... ..o 27.8 pounds
Approximate yield ..o 4.68 gallons

Turpentine, to be added as requlred on the work, not to exced
0.6 pint per gallon of above paint.

B Formula No. B-1, Brown First Field Coat for

Steel -
Red Lead (dry pigment) .......cooooovicncncncane. o100 pounds 71.2%
Lampblack (dry pigment) ... 1.0pounds .7

. CITY OF SEATTLE Section 2
Flaked Metallic Lead Paste................................. 10 pounds 7.1
Raw Linseed Oil.......oooooooooo 3.6 gallons 19.8
Liquid Drier 10quart 12
: : . 100%
Weight pergallon............ocooooiooiieee, - 25.3 pounds
Approximate yieid . . 5.56 gallons

Turpentine, to be added as required on work, not to exceed 0. 75
pint pcr gallon of above paint.

C Formula No. C-1, Black Second Fteld Coat -for

: Steel
Red Lead (dry pigment) 50 pounds. 34.8%
Lampblack (dry pigment)....................... 84 pounds 5.8
Prussian Blue (dry pigment).................. . 4.3 pounds 3.0
Raw Linseed Oil.....oooooooo 10 gallons 54.0
Liquid Drier.......ooi 20quarts 24
100%
. Weight per gallon N ceeereeeseeemeesnee 11,9 pounds
Approximate yield 12.1 gallons

Turpentine, to be added as required on the work; not to exceed
0.5 pint per gallon of above paint.

D Formula No. C-2, G'ray Second Field Coat for

‘ Steel

White Lead (dry pigment).......coocooeoeevee.... 100 pounds 68.17%
Lampblack (dry pigment)..................... 3.0 ounces 0.13
French Ochre (dry pigment)......._......... 5.0 ounces 021
Raw Linseed Oil....ooooooooe 5.75 gallons  30.30
Liquid Drier........oooooooooo .. 1.0 pint 1.19

. - 100%
Weight per gallon....o.o.oeoeoooo 19.0 pounds
Approximate yield..........coooooooo 7.7 gallons

. Turpentine, to be added as required on the work, not to exceed
0.5 pint per gallon of above paint.

E Formula No. C-5, Green Second Field Coat for

Steel
Basic Carbonate White Lead (dry pigment)... 80 pounds 49.3%
Zinc Oxide (dry pigment) ... 20 pounds 12.3 -
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Chrome Oxide Green (dry pigment)- not to

exceed . 12 pounds 74
Chrome Yellow Medium (dry pigment) not to
exceed 2 pounds 1.2
Raw Linseed Oil, not to exceed 6 gallons 28.7
Liquid Drier....ooooeeeieeeeeeeee e 1 pint 1.1
100%
Weight per gallon, not less than 19.0 pounds

Drying time (for testing purposes only)................. 24 hours
Approximate yield 8.5 gallons
Turpentine, to be added as required on the work, not to exceed
0.5 pint per gallon of above paint.
' F  Formula No. D-1, Aluminum Paint
Aluminum Paste 2 pounds
Spar Varnish 1.0 gallons
Aluminum Paint shall be mixed on the work and only enough for
one day’s use shall be mixed at a time.

G Paint for wood shall consist of pure white car-
bonate of lead mixed with pure raw linseed oil, and not to exceed
ten per cent (10%) by weight of turpentine drier.

2-25 PILING
—25.01 CONCRETE PILING

Concrete Piling shall be manufactured as specified under Rein-
forced Concrete Structures, Section 11.

—25.02 UNTREATED TIMBER PILING

A Quality of Timber

‘Piles shall be cut from sound, live, slow-growth Douglas Fir
trees. They shall be cut above the ground swell and shall have a
uniform taper from the place of butt measurement to the tip. They
shall ‘be solid and free from defects, such as injurious.shakes,
twist of grain exceeding one-half of the circumference in any
twenty (20) feet of length, unsound or loose knots, numerous
knots, sound knots in clusters, numerous holes, splits longer than
the diameter of the butt, and from any other defects which
might impair their strength or durability.

Piles shall have an average of at least six annular rings per
inch measured radially over a distance of three (3) inches on

m ~

C1tY OF SEATTLE Section 2

the butt, beginning at a'point 3%4 inches from the center of the
heart. : -
B Straightness

Piles shall be free from pronounced short bends, reversed
bends and crooks. '

Short bends shall not exceed the following:

The distance from the center of the pile to a line joining the
centers of the pile above and below the bend shall not exceed
four per cent (4%) of fthe length, nor two and one-half (21%)
inches.

The offset caused by a crook in a pile shall not exceed one-
quarter of the diameter of the pile at the middle of the bend.

A straight line joining the centers of the butt and tip shall be
wholly within the body of the pile.

C Limatation on Size of Sound Knots _

Sound knots in certain sections of piles shall be limited as
follows: .

In piles fifty (50) feet and less in length and in the sections
between midlengths and the butts of piles more than fifty feet in
length, sound knots shall be not greater in diameter than one-
third of the least diameter of the pile at the section where they

occur except that no knot shall exceed four (4) inches in dia-

meter,

In section between rhidlengths and the tip of piles more than
fifty feet in length, sound knots shall be not greater in dia-
meter than one-half of the least diameter of the section where
they occur, except that no knot shall exceed five (5) inches in
diameter.

Diameter of knots shall be measured at right angles to the
length of the pile.

D Table of Dimensions
Butt Measured 8 ft.

from End Tip
Length of Pile Min. Max. Min. Max.
40 ft. and less............... 13in. 20 in. 9in. 13in.
41 ft. to 50 ft.............. 13 20 8 13
51 ft. to 80 ft........c.o... .14 20 8 13
81 ft. to 90 ft.............. 15 20 7 13

The diameter of piles shall be determined by dividing the cir-
cumference by 3.14 or by taking the average of the maximum and
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Section 2 QuALITY OF MATERIALS

minimum diameters at the place of measurement. All dimensions
shall be measured under the bark.
E Trimming and Peeling _

All knots shall be trimmed flush with the body of the pile.

Unless otherwise specified, all piles shall be barked and peeled
as soon as practicable after piles are cut. In peeling the piles,
not less than eighty per cent (80%) of the inner skin shall be
removed. No piece of inner skin left on a pile shall be more than
three-quarter (34) inch wide or eight (8) inches long, and there

shall not be less than one (1) inch of clean wood surface between
strips.

—25.03 CREOSOTED TIMBER PILING
A Quality of Timber
Piling to be creosoted shall comply in all respects to the fore-
going specifications for Timber Piling and in addition shall be
entirely free from splits and shall have a minimum sapwood
thickness at the butt of not less than one (1) inch. In peeling the
piles, care shall be taken not to remove the sapwood but to leave
it smooth and clean.
Green or freshly cut piling shall not be treated with seasoned
or partially seasoned piling.
B Creosote Oil
The oil shall conform to the Standard Specifications for coal
tar creosote oil in Section 2-7.
C Treatment
The method of treatment shall be left to the discretion of the
Creosoting Company, provided that at no time during the treat-
ment shall the piling be subjected to a temperature greater than
two hundred twenty degrees Fahrenheit (220° F.).
D Amount of Creosote
The amount of preservative to be used shall be as specified on
the plans or in the special specifications. When not so specified,
the following amounts shall be used:
For use in coastal water: Full-cell process, not less than 12
1bs. per cubic foot of piles.
For use in fresh water or other locations where marine borers

are ‘not present: Empty-cell process, not less than 8 Ibs. per
cubic foot of piles.
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E Penetration

Unless otherwise specified, the minimum penetration deter-
mined as specified for timber in Section 2-21.06 shall be as follows:

Full-cell Process: After retention of 12 lbs. per cubic foot—
minimum 34 inch of creosoted wood.

Empty-cell Process: After retention of 8 Ibs. per cubic foot—
minimum 34 inch of creosoted wood.

- F  After Treatment

The piling shall be free from excessive heat checks or. other
defects which would impair its usefulness or durability for the
purposes intended. Piles, when bored at any point in the length
of the pile, shall have a minimum penetration of three-quarters
(34) inch of black oil and the wood beyond the oil penetration
shall show no moisture and retain its natural elasticity and strength.
All holes so bored shall be plugged with creosoted plugs furnished
by the Creosoting Company.

Piling shall not be inspected in booms or singly in the water
and no stock pile shall be accepted unless otherwise specified.

The contractor shall notify the City Engineer when material
for City work is to be treated and shall arrange with the Creo-
soting Company for the facilities for the inspection thereof.

2.26 PIPE
—26.91 CAST IRON PIPE
A Description of Pipe

Cast Iron Pipe may be Pit Cast in accordance with A. S. T. M.
Serial Designation A44 and as herein specified, or it may be cen-
trifugally cast in accordance with Federal Specification WW-P-
421 for Types I and II, and as herein specified.

All pipe shall be made with bell and spigot ends, and shall con-
form accurately to the dimensions prescribed in the following
tables for the various types of pipe. '

All pipe shall be completely lined and coated, as hereinafter
specified.

B Material and Workmanship

All pipes shall be made of cast iron of good quality, and of such
character and so adapted in chemical composition to the thickness
of the pipe to be cast, that the iron in the pipe shall be strong,
tough, resilient, of even grain, and soft enough for satisfactory
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Section 2 QUALITY OF MATERIALS

drilling and cutting and it shall comply with the physical require-

- ments herein specified. .
The iron shall not contain more than 0.9% phosphorus nor more.

than 0.1% sulphur.

Cast Iron for Sand Cast Pipe when tested by the Tali)dt Strip.

Met_hod, shall have secant modulus of elasticity not to exceed
10,000,000 pounds per square inch with a corresponding modulus
of rupture not less than 30,000 pounds. o

Cast Iron for Centrifugally Cast Pipe Type I when tested simi-
larly “shall have a secant modulus of elasticity not to exceed
12,000,000 pounds per square inch with a corresponding modulus
of rupture not less than 40,000 pounds per square inch.

Cast Iron for Centrifugally Cast Pipe Type II when tested
similarly shall have a secant modulus of elasticity not to exceed
10,000,000 pounds per square inch with a corresponding modulus
of rupture not less than 40,006 pounds per square inch. Where the
modulus of elasticity exceeds 10,000,000 pounds per square inch,
the modulus of rupture shall exceed 40,000 pounds by at least the
same percentage. A

Formulae and methods of sampling and testing shall be in
accordance with A. S. T. M. Serial Designation Ad4 for Pit Cast
Pipe and in accordance with Federal Specification WW-P-421
for Centrifugally Cast Pipe.

Pipe shall be straight and shall be true circles in section with
their inner and outer surfaces concentric.

Each pipe shall be smooth, free from cold shuts, blisters, and
sand holes and defects of every nature which unfit it for the use
intended. No plugging, filling, “burning in” or welding will be
allowed.

C Foundry Records

(1) Casting : A record of the melting and pouring temperature
of the iron shall be furnished the City Engineer, when requested.

(2) Chemical Analysis: Chemical analysis shall be made by the
manufacturer from each heat to determine graphitic and com-
bined carbon, total carbon, manganese, phosphorus, sulphur and
silicon. Duplicate copies of test reports shall be furnished the City
Engineer when requested.

D Cement Lining

Unless otherwise specified, all Cast Iron Pipe shall be lined

with Portland Cement mortar. The interior surfaces of the pipe,
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with the exception of the bell, shall be cement lined and the cement
lining shall have a uniform and approximate thickness as shown
in the table below. »

The lining shall be centrifugally applied in such a manner as to
produce a hard, dense lining, thoroughly compacted and bonded
to the metal surface. Pipe will not be accepted in which the cement
lining is blistered, scaled, flaked or which shows any other evi-
dence of a poor bond between the cement lining and the barrel of
the pipe.

A bituminous seal coat shall be brushed or sprayed on the cement
lining when it is still wet. In all other respects, cement lining shall
conform to Federal Specification WW-P-421.

The tabulated weights of the various sizes, types and classes of
cast iron pipe, as herein set forth, shall be the nominal weight of
the cast iron pipe exclusive of the cement mortar lining. In field
checking the weights of pipe as delivered, the City Engineer will
determine the gross weight of the cement lined pipe and will then
deduct therefrom the following weights of the cement lining for
the various sizes of pipe. The net weight of the cast iron content
thereof, as thus determined, shall not be below the nominal weight,
except as herein provided under “Tolerance in Weights.”

DIMENSIONS AND WEIGHTS OF THIN CEMENT
MORTAR LINING FOR CAST IRON PIPE

of Bipe o Coment Lining perds Length® per18’ Length
4" 5" 15# 224
6" ¥ 22 33
8" 45" 29 43
10” +5" 36 54
12" a5 43 65
16” 2% 80 120
20" % 99 149
24" 1 7% 120 180
30" " 182
36" "’ 218
42" #" 254
48" &’ 290
E Coating

Every pipe and casting shall be coated on the outside with coal-
tar pitch varnish. The varnish shall be made from coal tar. To this
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Section 2 i QuALITY OF MATERIALS

material sufficient oil shall be added to make a smooth coating,
tough and tenacious when cold. and not brittle or with any ten-
dency to scale off.

Each casting shall be heated to a temperature of 300° F. imme-
diately before it is dipped, and shall possess not less than this
temperature at the time it is put in the vat. The ovens in which
the pipes are heated shall be so arranged that all portions of the
pipe shall be heated to an even temperature. Each casting shall
remain in the bath at least five minutes.

The varnish shall be heated to a temperature of 300° F. (or less
if the City Engineer shall so order) and shall be maintained at
this temperature during the time the casting is immersed.

Fresh pitch and oil shall be added when necessary to keep the
mixture at the proper consistency and the vat shall be emptied of
its contents and refilled with fresh pitch when deemed necessary
by the City Engineer. After being coated the pipe shall be care-
fully drained of the surplus varnish. Any pipe or casting that is
to be recoated shall first be thoroughly scraped and cleansed.

In place of dipping, the coating may be applied with a brush.
This alternative, however, applies only to castings other than pipe.

After delivery at the trench and before laying, the pipe and all
castings shall be carefully inspected for injury to the coating.
At all places where the coating has been removed or abraded, the
iron shall be first carefully cleaned and then recoated with a field
coating that is equal in quality to P. and B. paint.

F Marking Pipe

Each pipe shall have distinctly cast or stamped on the face of
the bell, or on the outside surface of the pipe, as the manufacturer
may elect, the manufacturer’s mark and the year in which the pipe
was cast. When specified, each pipe may also have cast or stamped
upon it a symbol such as numbers (serial numbers excepted) or
letters not exceeding four, or some private mark. Letters and
figures cast on the pipe, either raised or recessed, shall have mini-
mum dimensions as follows:

Pipe Diameter Height of Letters Recess or Relief

4" t0 10", incl..oeoeeeeee 34" "
12" t0 20", incl....oooeeeeeeeeeee 114" * &
24" and larger.....cooooooeeeeenen. 134” 8"

Stamped letters and figures shall not be less than 15” in height
and cut %"’ into the pipe. If serial numbers are required, they may
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be painted or stamped on the pipe. The weight shall be conspicu-
ously painted on the inside of the bell.
G Weighing
Each length of pipe or casting shall be weighed after the appli-
cation of tar pitch coating but before the application of cement
lining.
H Allowable Variations in Diameter of Pipes and
Sockets
Special care shall be taken to have the sockets of the required

" size. The sockets and spigots shall be tested by circular gauges

and no pipe which is defective in joint room, from any cause, will
be accepted. The diameters of the sockets and the outside diameters
of the spigot ends of the pipes shall not vary from the standard
dimensions by more than .06 of an inch for pipes of 16 inches
or less in diameter ; .08 of an inch for 18-inch, 20-inch and 24-inch
pipes; .10 of .an inch for 30-inch, 36-inch and 42-inch pipes; .12
of an inch for 48-inch, and .15 of an inch for 54-inch and 60-inch

"pipes.

1. Allowable Variations in Thickness
The tolerances, or maximum permissible variation from speci-
fied thickness of pipe and in dimensions of bells, shall be as
listed below :

PIT CAST PIPE CENTRIFUGALLY CAST PIPE
. Tolerances in i Tolerances in
Nominal Thickness, Plus Nominal Thickness, Plus
Diam.—In. or Minus, In, Diam.—In. or Minus, In.
3to 8§ incl........ 0.07 4 .. 0.04
10 to 24, incl............ 0.08 6 045
30 to 60, incl............. 0.10 8 .05
10 e .055
12 06
14, 16, 18, 20, 24......... 08

Note—In pipe barrel thickness, tolerances 0.02 inches greater
than those listed above shall be permissible over areas not exceed-
ing 8 inches in length in any direction.
J Allowable Variation in Weights

The weight of no single pipe shall be less than the nominal
tabulated weights by more than five (5) per cent for pipe sixteen
(16) inches or less in diameter and four (4) per cent for pipe
more than sixteen (16) inches in diameter.
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Section 2 QuUALITY OF MATERIALS

The total weight of any order shall be not more than two (2)
per cent under nominal weight.
K Length of Pipe
. All Pit Cast Pipe shall have nominal laying lengths of twelve
(12) feet. Centrifugally Cast Pipe shall have nominal laying
lengths of 12, 16, 16%%, 18 and 20 feet.

L Defective Spigots May Be Cut

Defective spigot ends on pipe twelve (12) inches or more diam-
eter may be cut off in a lathe and a half-round welded wrought-
iron band shrunk into a groove cut in the end of the pipe. Not
more than twelve (12) per cent of the total number of accepted
pipes of each size shall be cut and banded. No pipe shall be banded
which is less than eleven (11) feet in length, exclusive of the
sockets. ; :

M Standard Fittings and Special Castings

Standard fittings and special castings for Pit Cast Pipe shall
be made in accordance with the standard specifications of the
American Waterworks Association adopted May 12, 1908, for
Class “C” and “D” fittings; provided, if the contractor chooses
to furnish pipe in sizes over 24 inches, made from high tensile
strength cast iron, as hereinafter provided, the dimensions of
such fittings shall be in accordance with detail plans submitted
by the contractor and approved by the City Engineer.

Standard fittings and special castings for use with centrifugally
cast pipe shall also conform to the standard specificfiations of the
American Waterworks Association for like castings to be used
with pit cast pipe. They shall be made from Class “D” patterns
and shall have bells which conform to the dimensions given in the
following table:

DIMENSIONS OF BELLS OF SPECIAL CASTINGS

Nominal Inside Qutside Inside
Diameter of Diameter of Diameter of Depth of
Pipe—Inches Pipe—Inches Bells—Inches Bells—Inches
4 4.80 5.70 4.00
6 6.90 7.80 4.00
8 9.05 10.00 - 4.00
10 11.10 12.10 4.00
12 13.20 14.20 4.00
14 15.65 16.65 4.00
16 17.80 18.80 4.00
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Nominal Inside OQOutside Inside
Diameter of Diameter of Diameter of Depth of
Pipe—Inches Pipe—Inches Bells—Inches Bells—Inches
" 18 19.92 20.92 4.00
20 22.06 23.06 400
24 . 2632 27.32 4.00

Iron for standard fittings and special castings shall conform
to the requirements of the specifications of the American Society
for Testing Materials for Grey Iron Castings, Serial Designation
A 48-35 T, or later revision thereof.

Class No. 20 Castings, minimum tensile strength 20,000 pounds
per square inch, shall be used with Class 150 pipe.

Class No. 25 Castings, minimum tensile’ strength 25,000 pounds
per square inch, shall be used with Class 200 pipe.

Class No. 30 Castings, minimum tensile strength 30,000 pounds
per square inch, shall be used with Class 250 pipe.

All castings shall have cast upon them in raised letters the class
of pipe with which they are used. Thus, castings for use with
Class 150 pipe shall be marked “Cl. 150,” etc.

The diameters of the sockets and the external diameters of the
spigot ends shall niot vary from ths standard dimensions by more
than .12 of an inch for 18-inch, 20-inch and 24-inch; .20 of an
inch for 30-inch, 36-inch and 42-inch, and .24 of an inch for
48-inch, 54-inch and 60-inch.

When plugs are used, lugs shall be cast on the fittings and the
plugs shall be secured by bolts as shown on the standard plan. All
plugs except those used in hydrant tees shall be tapped and pro-
'vided with a four-inch screw plug, the latter to be coated with
steam-fitter’s cement before being inserted.

N Flanged Fittings

The drilling and size of bolts for all flanged fittings unless
otherwise noted on the drawings shall conform to the standard
drilling given in the tables of August, 1894, and supplemented in
1901 by the American Society of Mechanical Engineers and the
Master Steam and Hot Water Fitters’ Association.

(1) Gaskets: All gaskets on flanged cast iron pipe (except
when otherwise specified and for hydrant connections as men-
tioned under hydrants) shall be corrugated copper ring gaskets
of No. 27 U. S. Gauge.

(2) Table of Flange Drillings:

Note: These dimensions are good for all pressures up to and
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Section 2 QUALITY OF MATERIALS

including 200 pounds per square inch. Diameters of bolt holes
shall be one-eighth (14) inch larger than diameter of bolts. Bolts
shall have hexagon nuts and square heads. All flanges shall be
plain face and machined.

Diameter Diameter Thickness Diameter Diameter Length
of Pipe of Flange of of Bolt No. of Bolts of Bolts
Inside in Flange Circle of in in
Inches Inches in Inches in Inches Bolts Inches Inches

4 9 1§ 7% 8 54 234

5 10 1% 8% 8 34 3

6 11 1 9% 8 34 3

8 131 1% 1134 8 34 31
10 16 17 1414 12 % 3%
12 19 114 17 12 1 334
16 23% 1% 21Y4 16 1 414
20 2714 113 25 20 114 5
24 32 174 2915 20 1% 5%

30 3834 24 36 28 1% 6%
32 4134 21 38 28 1% 614

36 46 2% 4334 32 1% 6%
42 53 2% 4915 36 1% 7Y%
O Handling

Care shall be taken in handling the pipes not to injure the coat-
ing, and no pipes or other material shall be placed in the pipes
during transportation, or at any time after they have been coated.
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TABLE NO. 1—PIT CAST PIPE
w0 Diameter of | Depthof | = 8 o
8 |g |u g . B Socket Socket By | & ol
s |2 |8 |& |& |%s 23 |5 22
218 17 15| 8¢ | s g =F §§§ =
4> L2 (=]} <] . B° o k]
337098 00|50 52| |3aE  |#e| 33| %) i
= Be|ge| 38 | 5 58 ;5|98 3| 8
B BN\ 2=l5= 15 125 | B |SEE) |33 |28 | 258 g2
4 | 150| 346/ 0.4| 4.0| 4.80| 5.60| 5.70|3.50/4.00{ 230| 19.2 17.3
4 | 200 462| 0.4] 4.0| 4.80{ 5.60| 5.70i3.50{4.00; 230| 19.2] 17.3
4 | 250] 576| 0.4] 4.0| 4.80| 5.60| 5.70{3.50/14.00; 230 19.2| 17.3
6 | 150| 346/0.43| 6.04| 6.90| 7.70! 7.80|3.50{4.00{ 360, 30.0] 27.3
6 | 200| 462|0.43} 6.04| 6.90| 7.70| 7.80|3.50(4.00] 360 30.0] 27.3
6 | 250| 576/0.43| 6.04| 6.90| 7.70| 7.80]3.50{4.00| 360 30.0; 27.3
8 | 150| 346|0.46| 8.13| 9.05| 9.85{10.00{4.00{4.00; 515 42.9; 38.7
S | 200| 462(0.46| 8.13| 9.05| 9.85/10.00{4.00(4.00| 515 42.9] 38.7
8 | 250| 576/0.50| 8.05| 9.05| 9.85!10.00/4.00{4.00{ 550| 45.8 41.9
12 | 150| 346[0.58{12.04{13.20{14.00{14.20/4.00/4.00{ 935 77.9| 71.8
12 | 200| 462(0.63|11.94|13.20|14.00|14.20[4.00|4.00| 1005| 83.8 77.6
12 | 250! 576/0.68[12.14|13.50|14.30|14.20{4 900|4.00} 1105 92.11 85.5
16 | 150| 3460.68(16.44{17.80|18.80(18.80|4.00|4.00 1500| 125.0 114.1
16 | 200| 462[0.79]16.22(17.80(18.80|18.80|4.00/4.00| 1710| 142.5/ 131.7
16 | 250| 576/0.85|16.10{17.80]|18.80(18.80[4.00{4.00| 1825| 152.1} 141.2
20 | 150| 346|0.83{20.40|22.06(23.06{23.06(4.00{4.00| 2265/ 188.8 172.7
20 | 200| 462|0.90/20.26(22.06|23.06{23.06/4.00{4.00] 2430 202.5 186.7
20 | 250| 576/0.97|20.12|22.06(23.06|23.06|4.00{4.00| 2600| 216.7| 200.5
24 | 150| 346[0.93(24.46(26.32(27 .32|27.32(4.00(4.00| 3030| 252.5 231.5
24 | 200] 462|1.00(24.32|26.32(27 .32(27.32|4.00{4.00| 3230{ 269.2| 248.2
24 | 250| 576[1.08(24.16{26.32(27.32(27.32(4.00(4.00| 3460| 288.3 267.2
30 | 150| 346(1.10!30.20(32.40{33.40(33.40(4.50(4 .50 4405 367.1 337.5
30 | 200| 462|1.19(30.36|32.74/33.74/33.74/4.50({4.50| 4835 402.9| 368.0
30 | 250! 576|1.39|29.96|32.74|33.74(33.74[4.50({4.50] 5545 462.1] 427.1
36 | 150| 346(1.22/36.26(38.70|39.70(39.70(4.50[4.50| 5896{ 491.3| 448.2
36 | 200| 462|1.43|36.30/39.16[40.16{40.16{4.50!4.50; 6940| 578.3) 528.9
36 | 250| 576|1.54/36.08/39.16{40.16{40.16(4.50(4.50 7405| 617.1] 567.9
42 | 150| 346(1.35/42.40/{45.10[46.10(46.10|5.00}5.00| 7655| 637.9| 578.9
. 42 | 200} 462|1.58|42.42/45.58(46.58(46.58|5.00(5.00{ 8990| 749.2| 681.4
42 | 250| 576|1.71/42.16]45.58(46.58(46 .58!5.0015.00( 9635 802.9| 735.3
48 | 150| 346|1.48(48.44(51.40|52.40(52.40(5.00(5.00 9596 799.6] 724.2
48 | 200] 462[1.73[48.52(51.98(52.98(52.98|5.00|5.00|11280| 940.0| 852.1
48 | 250| 576]2.02[47.95(51.98|52.98(52.98|5.00|5.00;12925(1077 .1| 989.2
54 | 150! 346|1.63|54.54/57 .80/58.80|58.80{5.50(5.50{11965] 997.1| 897.4
54 | 200| 462(1.90{54.60|58.40|59.40|59.40|5.50|5.50|14025({1168.8/1052.2
54 | 250| 576|2.21|53.98|58.40!59.40|59.40(5.50|5.50{16005{1333.8/1217 .2
60 | 150| 346(1.89{60.42(64.20(65.20|65.20]5.50|5.50[15250{1270.9|1154.3
60 | 200| 462|2.20[60.42(64.82|65.82|65.82|5.50|5.50[17860|1488.3{1350.3
60 | 250| 576(2.38/60.06/64.82(65.82|65.825.50|5.50/19135|1594.6/1456.6

NOTE:—Weight of pipe rounded off to nearest 5 pounds.
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Section 2 QuALITY OF MATERIALS

plans thereof to the City Engineer for approval. In the case of steel
placed elliptically,.the major and minor axes shall be marked on
the pipe. Reinforcement shall be sufficient to take all tensile
stresses developed in the walls of the pipe under full working load
without exceeding 16,000 1bs. per square inch.

E Joints

Any type of mitered or collared joint approved by the Board of

Public Works may be used. |
EF Tests ,

Centrifugal concrete pipe shall comply with the specifications
of and be subjected to the tests described in Specifications
P-7C-25T of the American Concrete Institute. Pressure pipe shall
in addition be subjected to a hydrostatic test of one and one-half
times the designed working head before being placed in the line.
After laying and jointing, the entire line shall be subjected to a
similar hydrostatic test.

G Contractor to Submit Detailed Plans

Before any contrifugal concrete pipe will be accepted upon any
contract where such pipe is specified, the contractor shall submit
to the City Engineer for approval, detailed plans showing the
amount and position of the reinforcement and the method of
jointing,

—26.03 SEWER PIPE

Sewer pipe may be either vitrified clay or concrete; provided,
that only one kind of pipe shall be used throughout the improve-
ment,

A Vitrified Clay Pipe

Vitrified clay sewer pipe shall conform to the A. S. T. M. stand-
ard specification C-13, except as follows:

Pipes shall be of the best quality and salt-glazed. They shall
be sound and well burned throughout their thickness, impervious
to moisture, with a clear ring, smooth and well glazed on the
interior and exterior surfaces, free from cracks, flaws, blisters,
firechecks or other imperfections. Any pipe or special which
varies between any two diameters more than three per cent (3%)
or which betrays in any manner a want of thorough vitrification,
or the use of improper or insufficient materials or methods in the
manufacture shall be rejected. Unless otherwise specified all sewer
pipe shall be double strength.
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(1) Dimensions: All pipes shall be of the bell and spigot type
with dimensions as indicated in the following table:

TABLE OF DIMENSIONS FOR VITRIFIED CLAY PIPE

Size Thickness of Shell Depth Trickness of Socket Minimum
Internal Double Triple of Double Triple Annular
Diameter Strength Strength Socket Strength Strength Space

6" %I' 2%’[ %"
8” 13 215" The thickness of . 15”
10” %" 214"  the socket measured 14"

12” 152" %" 23" 14” from its outer 15"
15" 114" 1% 234" end shall be not 5"
18" - 115" 134" 3" less than 34 of the 15"
21” 134" 214" 3" specified thickness 54"
24" 2" 27" 334" of the barrel of the 34"
30" 2y 23" 31" pipe. 34"
36" 2%" 3" 4" %n

The “annular space” is the space between the inside of the socket
and the cutside of the spigot of the pipe placed therein. The mini-
mum annular space as shown in Column 5 above is measured one-
fourth (34) inch from the mouth of the socket. The space at the
bottom of the socket shall be not less than one-fourth (14) inch
for each size of pipe.

B Concrete Pipe

Concrete sewer pipe shall conform to the A. S. T. M. Standard
Specifications C-14, except as herein otherwise provided.

Concrete for concrete sewer pipe shall have a cement content of
not less than is specified for Class “7” concrete.

The interior surface of all concrete pipe shall be equal to the
best results obtainable for the method of manufacture used. The
City Engineer will be the sole judge as to the fulfillment of this
requirement, The finished product shall be sound, hard and dense,
free from porosity, cracks or distortion. All dry packed pipe shall
show a distinct water web over the entire area of the outside of
the pipe. No attempt to plaster or grout any defect shall be per-
mitted. '

(1) Dimensions: All pipes shall be of the bell and spigot type
with dimensions as indicated in the following table;
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Section 2 QuALITY OF MATERIALS

- TABLE OF DIMENSIONS FOR' CONCRETE

SEWER PIPE
1 2 3 4 5
Size  Thickness Depth Thickness Minimum
Internal of of of Annular
Diameter Shell Socket A Socket Space
6" %" 2" The thickness of 14
8” 17 2" the socket, 15"

10” 114" 215"
12" 1%" 2} é"
1 5” 1%” 21/2"
18" 134" 234"
21" 2" 234" the specified thick- 354"
24" 234" 3” ness of the barrel 54"
30" 3" 3" of the pipe. %"

The “annular space” is the space between the inside of the socket
and the outside of the spigot placed therein. The minimum annular
space as shown in Column 5 above is measured one-quarter (14)
inch from the mouth of the socket. The space at the bottom of
the socket shall be not less than one-quarter (%4) inch for each
size of pipe.

Concrete sewer pipe eight (8) inches in diameter and larger
shall be furnished in units not less than thirty-six (36) inches
long.

When the special specifications for the improvement require a
hydrostat1c test, the socket design on all pipe eighteen (18) inches
in diameter and larger shall be modified as follows:

The shoulder of the bell or socket against which the spigot rests
shall be beveled to permit caulking and pointing the joint from
the inside. The bevel of the shoulder shall be sufficient to allow a
space of three-eighths (34) inch between the inside edge of the
shoulder and the spigot end of the pipe inserted therein.

(2) Tests for Concrete Sewer Pipe

The City Engineer shall be permitted to select at random for
test purposes the required number of pipe for each test specified.
Stock pipe submitted for test shall be previously culled for seconds
as no retest will be permitted.

All sewer pipe manufacturing plants shall be fully equipped to
make all the specified tests and shall conduct the same under the
supervision of the City Engineer. The cost of such tests, including
the cost of the pipe tested, shall be borne by the contractor for

measured one-half 14”
inch from its outer  15”
end shall be not 1 7%
less than 34 of 15"
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the improvement and no allowance whatever shall be made for
such costs.

Failure of twenty (20) per cent of the specimens selected to
meet the requirements of any of the tests imposed shall result in
the rejection of all the pipe in the shipment or delivery or con-
signment corresponding to the sizes thus failing to comply; pro-
vided, that concrete pipe that fails to meet the crushing test may
be retested at a later date, The City Engineer shall be permitted
to place a satisfactory mark of identification on all pipe approved.

(a) Absorption Test: Specimens for absorption tests shall be
prepared and tested in accordance with the A. S. T. M. C-14.

(b) Fill Test: The following “Fill Test” may be used as a
short cut, preliminary to, or in lieu of, the percolation tests as
prescribed by the A. S. T. M.

The pipe selected for test shall be placed, spigot end down, on
a soft rubber pad and filled with water. The pipe shall be kept
full of water for a period of two (2) minutes. At the end of this
time, the outer surface of the pipe shall show no moist spots due
to water passing through the walls of the pipe.

The City Engineer shall test as many pipes as he deems neces-
sary, but in no case shall less than five (5) pipe of each size be

tested.

Pipe submitted for acceptance and which fails to pass the fill
test, may be subjected to the pressure test in accordance with the
A. S. T. M. Acceptance or rejection shall be based on the result
of such test. '

Pipe passing the “Fill Test” shall be approved for percolation
unless, in the opinion of the City Engineer, the Standard percola-
tion test is required.
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(¢) External Crushing Test: The crushing tests shall be ac-
cording to the A. S. T. M. three-point bearing method. When
tested in this manner, the various sizes shall withstand the follow-
ing loads:

Internal Lbs. per Lin. Ft. Lbs. per Lin. Ft.
Diameter (Double Strength) (Triple Strength)
6 e 1500 2000
8 e 1500 2000
~ 107 ... 1600 2400
12 e 1750 3000
18 e ee 2000 3500
18" .. 2250 3800
4 U 2400 4000
24" | 2650 5000
30" e ... 3000 5500
36" e neneen 3500 6000

Two (2) per cent of each size pipe ordered shall be selected for
test. In orders less than fifty (50), one pipe of each size shall be
tested.

—26.04 WROUGHT PIPE, GALVANIZED
A Iron Pipe
Galvanized Wrought Iron Pipe shall conform to the require-
ments of the specifications of the American Society for Testing
Materials for Welded Wrought Iron Pipe, Serial Designation
A72 and later revisions thereof. It shall be thoroughly galvanized.

B Steel Pipe
Galvanized Steel Pipe shall conform to the requirements of
the specifications of the American Society for Testing Materials
for Welded and Seamless Steel Pipe, Serial Designation A53 and
later revisions thereof. It shall be thoroughly galvanized.

C Manufacturer’s Mark

The manufacturer’s name, trade mark, or other identification
shall be permanently marked on each length of Galvanized
Wrought Iron Pipe and Galvanized Steel Pipe.

2-27 ROPE GASKETS (WATERMAIN YARNING)

Rope Gaskets for Watermain “Yarning” shall be untreated,
clean, square braided rope yarn designed especially for packing
Cast Iron Pipe joints. Or they may be such other manufactured
rope packing made of paper or other material which is clean,
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sterile and dry and free from oil, grease, or tar and is approved
by the City Engineer.
2-28 RUBBER COVERED WIRE

—28.01 STANDARD

Rubber covered wire except when used in underground con-
duits shall conform in all respects to the requirements of the
“National Electric Code Standard Specifications.”

—2802 FOR UNDERGROUND USE ,

All rubber covered wire for use in underground conduits shall
be single conductor copper wire covered with thirty (30) per cent
“Para” rubber and double braid insulation, or covered with thirty
(30) per cent “Para” rubber and tape and braid insulation. Sizes
shall be B. & S. gauge.

—28.03 TESTS

All rubber covered wire shall be suitable for continuous opera-
tion at 600 volts alternating E M F. No. 4 and No. 6 R. C. Wire
shall be required to resist a puncture test of 2,000 volts effective

alternating E M F, and wires smaller than No. 6 shall be required -

to resist a puncture test of 1,500 volts, such test applied for five (5)
minutes between conductors and ground. Wire No. 6 or larger
shall be stranded. Wire smaller than No. 6 may be solid.

2-29 SAND

Sand shall be free from loam, clay, vegetable matter or other
foreign substances. It shall consist of uniformly hard durable
particles, and shall be graded as follows:

—29.01 STRUCTURAL GRADE
100% shall pass a No. 4 sieve.

Not less than 93% shall pass a No. 6 sieve.

Not less than 85% nor more than 95% shall pass a No. 8 sieve.
Not less than 63% nor more than 80% shall pass a No. 14 sieve.
Not less than 40% nor more than 60% shall pass a No. 28 sieve.
Not less than 12% nor more than 30% shall pass a No. 48 sieve.
Not more than 14% shall pass a No. 65 sieve.

Not more than 8% shall pass a No. 100 sieve.

Not more than 2% shall pass a No. 200 sieve.

—20.02 PAVING GRADE

100% shall pass a No. 3 sieve.
Not less than 87% shall pass a No. 4 sieve.
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Not less than 74% nor more than 98% shall pass a No. 6 sieve.
Not less than 63% nor more than 88% shall pass a No. 8 sieve.
Not less than 40% nor more than 62% shall pass a No. 14 sieve.
Not less than 20% nor more than 40% shall pass a No. 28 sieve.
Not less than 10% nor more than 21% shall pass a No. 48 sieve.
Not more than 8% shall pass a No. 100 sieve.

Not more than 2% shall pass a No. 200 sieve.

—29.03 FOR MORTAR

For mortar one hundred per cent ( 100%) shall pass a No. 6
sieve and not more than ten per cent (10%) shall pass a No. 48
sieve,

-—29.04 FOR PLASTER AND GROUT

For plaster and grout one hundred per cent (100%) shall pass a
No. 8 sieve and not less than fifty per cent (50%) nor more than
eighty per cent (80%) shall pass a No. 28 sieve.

—29.05 STANDARD SIEVES

Wherever sieves are mentioned in these specifications they
shall have a square effective opening in inches as follows :

Effective Square
Sieve No. Opening—in Inches
B e 0.263
b e 0.185
O e 0.131
8 e 0.093
14 e 0.046
28 e 0.0232
A8 e 0.0116
65 e 0.0082
100 e 0.0058
200 e 0.0029

2-30 STEEL CASTINGS

Steel castings shall conform to the requirements of the A. S.
T. M. Standard Specifications for Steel Castings; Class B,
Medium Grade, Serial Designation A 27, supplemented by the
following paragraphs:

All steel casting shall be thoroughly annealed unless otherwise
provided.
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Steel castings shall be true to pattern in form and dimensions,
free from pouring faults, sponginess, cracks, blow holes and other
defects in positions affecting their strength and value for the
service intended.

Blow holes appearing upon finished castings shall be so located
that a straight line laid in any direction will not cut a total length
of cavity greater than one inch in any one foot, nor shall any
single blow hole exceed one inch in any dimension or have an
area greater than one-half square inch. Minor defects which do
not impair the strength, may with the approval of the City
Engineer, be welded by an approved process. The defects shall be
removed to solid metal by clipping, drilling or other satisfactory
methods and, after welding, shall be annealed, if required by the
City Engineer. Castings which have been welded without the City
Engineer’s permission shall be rejected.

Large castings, if required by the City Engineer, shall be sus-
pended and hammered all over. No cracks, flaws, or other defects
shall appear after such treatment.

No sharp unfilleted angles or corners will be allowed.

2-31 STEEL FORGINGS
Steel forgings shall conform to the requirements of the A. S.

T. M. Standard Specifications for Carbon Steel Forgings for

Locomotives, Seriai Designation A-19.

All forgings shall be thorcughly annealed prior to being ma-
chined to form finished parts.

2-.32 STEEL REINFORCING BARS

Steel concrete reinforcing bars shall be billet steel bars, con-
forming to the Specifications of the American Society for Testing
Materials, Serial Designation A-15, except for the place of
making tests. The City Engineer reserves the right to designate
the place for making tests.

These specifications cover two classes of billet-steel concrete
reinforcing bars; namely, plain and deformed. Unless otherwise
noted on the plans, both plain and deformed bars shall be inter-
mediate grade.

The price bid for reinforcing steel shall include the cost of all
specimen bars used for testing purposes.
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Section 2 QUALITY OF MATERIALS

2-33 STRUCTURAL STEEL

Structural Steel (including rivet steel) shall conform to the
requirements of the A. S. T. M. Standard Specifications for
Structural Steel for Bridges, Serial Designation A-7 supple-
mented by the following paragraphs:

Test specimens of structural, rivet or eyebar steel shall show a
fracture having a silky or fine granular structure throughout with
a bluish gray or dove color; and shall be entirely free from
granular black and brilliant specks.

Finished rolled material shall be free from cracks, flaws, in-
jurious seams, laps, blisters, ragged and imperfect edges, and
other defects. It shall have a smooth, uniform finish, and shall
be straightened in the mill before shipment.

Material shall be free from loose mill scale, rust pits, or other
defects affecting its strength and durability.

2-34 WATER ,

Water for use on any improvement shall be obtained from the
City's water system, unless permission is given to obtain water
from other sources. The contractor shall supply water in suffi-
cfent quantities to comply with the requirements of these specifi-
cations.

CITY OF SEATTLE Section 3

SECTION 3

SPECIFICATIONS FOR
GRADING, CURBING AND APPURTENANCES

3-1 CLEARING AND GRUBBING

The district to be cleared and grubbed shali include: First, the
area covered by the improvement under contract, including all
slope areas and the area of all approaches to be made to the im-
provement. Second, all areas except private property where waste
material is to be deposited. All roots, stumps, trees, logs, brush,
old sidewalks, planking, sills, crosswalks, curbs, gutters, box
drains, bulkheads and other lumber, with the exception of sod,
all material subject to shrinkage or decay and all other debris

encountered on any portions of the work shall be piled and burned -

or otherwise disposed of as the City Engineer may direct; pro-
vided, that no debris of any kind whatsoever shall be deposited
in any water surrounding the City, or in any street or alley, or
upon any private property, except by written consent of the owner
of such private property. Lumber containing spikes or nails shall
not be burned in the street. All boulders encountered during the
progress of the work shall be removed and disposed of to the
satisfaction of the City Engineer.

All wood crosswalks, curbs, gutters and other lumber which
has a salvage value shall be removed in such manner as to sustain
as little damage as possible and shall be carefully piled and
guarded until used. All salvaged lumber not used in connection
with the improvement under contract and which in the judgment
of the City Engineer may be deemed of use to the Maintenance
Division shall be set aside by the contractor in suitable piles for
removal by said Maintenance Division.

In removing any bulkheads or retaining walls, special care
shall be taken to adequately support any existing sidewalks or
other structures. Where necessary to adjust any existing improve-
ment, such as wood or concrete sidewalks, planking or paving,
to the new improvement, such work shall be taken up and replaced,
as directed by the City Engineer. In such cases, however, the cost
of taking up such existing improvement shall be included in the
prices bid for relaying or replacing the same.
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The work of clearing and grubbing shall be commenced only
at such place or places, and shall be extended only over such area
or areas at one time, as the City Engineer may designate.

On grading contracts, the district to be cleared and grubbed
shall include also the area covered by all slopes, whether in excava-
tion or embankment; extending beyond the margins of the streets.
All stumps that stand on the line of the street or on the line of
the slope of any excavation or embankment, shall be entirely
removed ; the removal of a portion of such stumps will not suffice.
All fences adjoining any excavation or embankment, which may
be liable to fall or to be buried, shall be carefully removed and
placed upon the adjoining property. After the excavation or
embankment has been completed, these fences shall be rebuilt by
the contractor upon the property lines.

Payment for clearing and grubbing shall be made at the prices
bid per acre or lump sum, as shown on the proposal sheet.

3.2 STRIPPING

Where directed by the City Engineer all areas to be filled shall,
after being cleared as specified under clearing, be stripped of all
turf, sod and grass.

Payment for stripping shall be made at the price bid per acre.

3-3 EARTHWORK

Under this head is included all excavation and embankment
required to bring the street to a finished grade, making approaches
to abutting streets and alleys, and all other excavation or em-
bankment connected with or incident to the completion of the
work. The surfacing of all slopes and parks is included in Earth-
work,

—3.01 SLOPE STAKES

The City Engineer shall set slope stakes at the edge of the
slopes in both cuts and fills. The amount of cut or fill marked on
the stake shall be measured from the horizontal red line appear-
ing on the stake and not from the surface of the ground. Before
any clearing, grubbing or grading is begun on any improvement
which has been slope-staked, the contractor shall set a substantial,
wooden reference hub five (5) feet back from the slope stake,
at right angles to the street, and in such a manner that the top of
the hub is at a designated elevation above or below the horizontal
red line appearing on the slope stake.
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Failure to comply with this requirement will authorize the City
Engineer to set the reference hubs and the cost of such work done
by the City Engineer shall be deducted from any money due the
contractor for this improvement.

—3.02 EXCAVATION

All material shall be removed from the excavations by some
method to be approved by the City Engineer, and shall be de-
posited in the embankments. In case any material shall slide into
the excavations during the progress of the work, it shall be removed
at the contract price. No extra payment shall be allowed therefor.
All side slopes shall be made at the inclination shown on the plans
or as may be directed by the City Engineer. Except where other-
wise directed, they shall be dressed to straight lines and plane
surfaces. Material from excavations in excess of the amount
required to complete the embankments within the local improve-
ment district under contract, shall be deposited in adjoining streets
and alleys or upon other public property, as may be directed by
the City Engineer. Any remaining waste material shall be de-
posited upon such private property as may be assessed for the
cost of the improvement under contract, the owners of which have
filed with the City Engineer an application for such waste ma-
terial. All applications made prior to the opening of bids will be
attached to the specifications for the improvement. In addition
to the applications made prior to the opening of bids, the con-
tractor shall comply with all requests made subsequently, pro-
vided the earth has not been already removed from the excava-
tion. The contractor shall not remove any material from the
district, until he has ascertained that no more material is required
by the property owners within the local improvement district.
Where earth is placed on private property by direction of the City
Engineer the contractor will not be required to haul the same a
greater distance than six hundred (600) feet.

The contractor shall not deposit earth on private property
without the written consent of the owner thereof. Should he do
so, he shall remove such earth immediately, upon the order of
the City Engineer, without reimbursement therefor.

All solid or loose rock or boulders encountered in the progress
of the work shall be removed and disposed of by the contractor
to the satisfaction of the City Engineer.
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All material remaining after the requirements set forth herein
have been met, shall be disposed of by the contractor.

—3.03 EMBANKMENT

The contractor shall furnish all material required for embank-
ments. All borrow pits shall be cleared and grubbed in such manner
as to prevent any objectionable material specified under “Clearing
and Grubbing,” from being deposited in the embankment. No
payment shall be made for the clearing and grubbing of borrow
pits, or for any loose or solid rock found therein. The clearing
and grubbing shall be kept at least two hundred (200) feet in
advance of the embankment, and no embankment shall be com-
menced until the clearing and grubbing has been inspected and
approved by the City Engineer. All embankments shall be made
of such width and with such side slopes as may be shown on the
plans or as may, in the judgment of the City Engineer, be re-
quired to maintain solid and permanent sidewalks and roadways.
The contractor must use his own judgment as to the amount of
shrinkage or settlement of the underlying ground to be provided
for. Where required by the City Engineer, the slopes of all em-
bankments shall be dressed as specified above for excavations.

—3.04 REMOVING UNSUITABLE MATERIAL

Whenever, in the judgment of the City Engineer, the original
ground is too soft or is otherwise unsuitable to remain in the street,
the contractor shall excavate the same to such a depth as may be
directed, and dispose of such material outside of the limits of any
public streets or alleys. All material so removed shall be classified
and paid for as “Earthwork.”

If “Earthwork” is being paid for on the basis of embankment,
both excavation and refill shal! be allowed at the price bid per
cubic yard for “Earthwork.” If “Earthwork” is being paid for on
the basis of excavation and the earth required is available from
waste material within this improvement district, and within a
distance not exceeding thirteen hundred (1300) feet no allowance
shall be made for refill. If suitable material cannot be obtained
from the streets in this improvement district, within thirteen hun-
dred (1300) feet, payment for refill shall be made at a price per
cubic yard agreed upon by the contractor and the City Engineer.

—3.05 MEASUREMENT AND PAYMENT
All excavations and embankments required shall be carefully
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and accurately cross-sectioned, and the cubical contents computed
by the method of averaging end areas.

Payment for “Earthwork” shall be made at the price bid per
cubic yard, and shall include the cost of excavating and removing
all material from excavations and depositing the same in embank-
ments, whether on the street or on private property. It shall in-
clude also the removal of all loose rock or boulders less than one-
half (¥4) cubic yard in volume, encountered during the work, all
water settling, rolling and tamping of embankments or subgrades,
and all other labor and material necessary for the complete work.

Where the excavation exceeds the embankment, payment shall be

made for excavation only. Where the embankment exceeds the
excavation, payment shall be made for embankment only, and
allowance shall not be made for shrinkage of the materials used
for filling or for settlement of the underlying ground. Solid rock
or boulders over one-half (%) cubic yard in volume shall be
paid for as “Rock Excavation.” Solid rock shall include all rock
in ledge formation that cannot be removed except by drilling and
blasting and all boulders containing more than one-half (34)
cubic yard.

In no case will formations known as cemented gravel or hard-
pan be paid for as “Rock Excavation” nor any other formation
which can be removed as readily as cemented gravel or hardpan.

“Rock Excavation” shall be measured and paid for to the neat
lines of the section called for by the plans and specifications or to
the section as actually excavated where the finished lines have been
determined by the engineer.

In trenches, ditches and excavation for structures the volume
to be paid for shall include only the neat section necessary for
such trench, ditch or structure. In tunnels, rock shall be paid for,
for the necessary section of the tunnel only.

3.4 SURFACING ROADWAYS AND PARKING STRIPS

All earth roadways shall be dressed to a smooth and uniform
surface, crowning uniformly between gutters to a crown height
equal to mean curb elevation. All rocks or stones greater than
two (2) inches in longest diameter shall be removed from the
surface of the street. All fill in parking strips shall be made of the
best soil available from excavation within the district, and all
parking strips shall be carefully raked to a smooth and even
surface.
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Payment for such surfacing shall be included in the price bid
for “Earthwork.”

3.5 EXTRA EXCAVATION

Extra Excavation shall include all excavation beyond that speci-
fied or shown on the standard or special plans, which may be
necessary to secure a proper foundation for structures, for special
trenching or extra depth of trenches; provided, however, that
additional excavation in connection with grading or subgrading,
which is caused by the changing of the street grade, or the removal
of unsuitable material, as specified under Section 3-3.04, shalil be
paid for as earthwork or subgrade and not as extra excavation.

Payment for “Extra Excavation” shall be made at the price bid
per cubic yard.
3.6 CONCRETE CURB

Concrete Curb shall be constructed according to the plan.

After the concrete-has been deposited, it shall be well spaded
on both face and back to full depth of curb with a perforated
spade, to secure a smooth and uniform finish. The top of the curb
shall be troweled smooth and finished with a stipple brush.

Two (2) inch weep holes through the curb shall be provided for
all existing drains. Where no drains exist, similar weep holes shall
be placed through the curb where street is in cut, approximately
sixty (60) feet apart.

The contractor shall provide galvanized sheet metal forms for
these holes and fit them into the curb forms in a workmanlike
manner so as to insure a neat appearance at the face of the curb.

Three-eighths (34) inch transverse expansion joints shall be
placed in the curb at intervals of thirty (30) feet.

Form lumber shall be of three (3) inch stock thickness, pro-
vided form lumber for curb returns of a radius of twenty (20)
feet or greater shall be of one (1) inch lumber. Returns of a
radius less than twenty (20) feet shall be constructed of one-half
() inch lumber or plywood.

After the forms have been removed, any defects shall be cor-
rected. Any faults or interstices shall be filled with cement mortar
and smoothed so that the top and face of the curb are free from
defects. The contractor shall protect the curb from all damage
due to traffic and the weather. In hot, dry weather the curb shall
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be kept moist by sprinkling as often as directed by the City Engi-
neer.

Payment for Concrete Curb shall be made at the price bid per
linear foot for “Concrete Curb” in place and shall include pay-
ment for the expansion joints and the two (2) inch weep holes
and all other labor and material necessary. Measurement shall
be made along the face of the curb.

3.7 CONCRETE CURB AND GUTTER
Concrete curb and gutter shall be constructed of Class “5”
concrete.

The subgrade shall be thoroughly tamped and shall be wet be-
fore placing concrete, as specified for concrete pavement. The
gutter surface shall be floated and brushed in a longitudinal direc-
tion with a soft brush. The curb shall be finished and provided
with weep holes as specified for concrete curb. Concrete alley
crossings and private driveways shall be constructed with con-
crete curb and gutter, as specified with concrete pavement, except
that the joint along the curb may be omitted and the gutter portion
of private crossings shall be seven (7) inches thick. The entire
crossing, including the gutter, shall be paid for as Private Drive-
way. '

One-half inch expansion joints shall be placed through the
concrete curb and gutter at each side of alley crossings, driveways
and street margins, and at intervals of approximately ninety (90)
feet.

Dummy joints one-eighth (24) inch thick shall be placed at
intervals of not to exced fifteen (15) feet, as hereinafter specified
for concrete pavement. .

A three-eighths (34) inch through joint shall also be placed
between each alley crossing or private driveway and the existing
concrete walk.

At street intersections, Type “B” Concrete Curb shall be raised
from four (4) inches to five (5) inches in height, as shown on
the plan. The higher section shall extend around the return from
street margin to street margin projected, the transition being made
in the six (6) feet immediately inside the projected street margin.

Concrete curb and gutter shall be cured by covering with earth
and keeping the same wet for five (5) days.

Payment shall be made at the price bid per linear foot for
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“Concrete Curb and Gutter. Type ‘A’ or ‘B’,” and shall include
payment for the expansion joints and the two (2) inch weep
holes, earthwork and subgrading, and all other labor and mate-
rial necessary. Measurement shall be made along the face of the
curb, except in the case of Type “B” curb where measurement
will be made on a line parallel to and six (6) inches from the
back of the curb.

-

CONCRETE CONCRETE CURB
CURB & GUTTER

Use dotted Section
for returns between
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3-8 WOOD CURB AND GUTTER

Lumber for curbs, gutters and lips shall be laid in sixteen (16),
twenty-four (24) or thirty-two (32) foot lengths, and shall rest
on sound blocks of the dimensions shown, placed not more than
eight (8) feet center to.center, under every joint, and solidly
bedded in the ground. The lumber for curb, gutter and lip shall
be dressed on four sides. The gutters shall be nailed to each block
with two 60-penny nails, and the curbs and lips to the gutters with
60-penny nails, every two feet, driven horizontally. Curbs, gutters
and lips shall be laid breaking joints. Angle blocks shall be nailed
with two 16-penny nails at each end. All breaks in grades shall be
carefully rounded by vertical curves.

On horizontal curves having a radius of sixty (60) feet or
less, all pieces of curb, gutter and lip shall be sawed to fit the

- curve. On those having a radius of more than sixty (60) feet but

less than one hundred fifty (150) feet, the gutter boards shall
be sawed to fit the curve and the curb and lip pieces shall be made
of straight lumber, sawed partly through on the back side in such
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a manner and at such intervals as may be directed by the City
Engineer, and fitted to the curve. On curves of one hundred fifty
(150) feet or more radius, all pieces shall be made of straight
lumber, provided that on curves of less than two hundred (200)
feet, the pieces shall be partly cut-as specified above, and bent to
conform to the prescribed curve.

Payment for “Wood Curbs and Gutters” shall be made at the
price bid per M. ft. B. M. in place.

3.9 ADJUSTING WOOD CURBS AND GUTTERS

Where directed, curbs and gutters existing before the award
of this contract shall be adjusted to grade by blocking up, or by
taking up and relaying them. Such old lumber as may be suit-
able shall be used over again.

Payment for “Adjusting Wood Curbs and Gutters” shall be
made at the price bid per M. ft. B. M. in place and all new lum-
ber that is needed shall be paid for at the price bid per M. ft.
B. M. for “Wood Curbs and Gutters.”

3-10 SHEAR BOARDS (For plan, see page 100)

Shear boards shall be well fitted, securely spiked to the gutter
lip, and well bedded in the ground.

Payment for “Shear Boards” shall be made at the price bid per
M. ft. B. M. in place.

3-11 SAND BOXES (For plan, see page 103)

Sand boxes shall be built according to the details shown. The
outlet shall consist of a one-quarter (4) bend sewer pipe of the
same inside diameter as is required for the connection to the
main sewer. It shall be neatly fitted into the box with the spigot
end inside. A proper connection betwen the hubs outside the box
shall be made by means of a short section of pipe. Unless other-
wise specified, the connection to the main sewer shall be made
with eight (8) inch sewer pipe.

Payment for “Sand Boxes” shall be made at the price bid as
listed on the proposal sheet. This' payment shall include all labor
and material for the box, inlets, excavation and connection to
the main sewer, provided said connection is not over forty (40)
feet in length. One dollar ($1.00) per foot shall be allowed for all-
pipe used beyond the 40-foot connection.

3-12 SEWER PIPE DRAINS (For plan, see page 99)
Sewer pipes for drains shall be of the same quality as specified
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under “Sewers.” The pipe shall be laid to a straight line and grade
and solidly bedded in the ground. They shall be provided with such
inlets as may be ordered.

Payment for “Sewer Pipe Drains” shall be made at the price
bid per linear foot in place for the size and type specified, and
shall include inlets and excavation and backfilling of the trench
with gravel.

3-13 BOX DRAINS (For plan, see pages 101, 102)

The planking for the sides and bottom of box drains shall be
dressed on one side and two edges.’ The three-cornered strips
nailed to the bottom of the box shall be dressed on all sides.

A box drain screen shall be constructed at the upper end of
all box drains in fills. The ends of all rods shall be flattened out
to one-fourth (%4) inch in thickness, and punched to take a 10-
penny nail. Payment for box drain screens shall be included in
the price bid for box drain lumber.

The construction of temporary inlets shall include all labor
and material necessary to connect the gutter with the box drain
and also to provide and set a grating, Payment for temporary
inlets shall be included in the price bid for “Box Drains.”

Payment for “Box Drains” shall be made at the price bid per
M. Ft. B. M,, which shall include all excavation and backfilling.

3-14 ROCK POCKETS

Rock pockets shall be constructed where shown on the plans.
The rock used shall conform to the specifications for coarse
gravel.

Payment shall be made at the price bid per cubic yard for
“Gravel in Rock Pockets” and per linear foot for “Sewer Pipe
Drain Connection” of the size required. Such prices shall be in
full for furnishing all labor and material including all excavating,
backfilling and disposal of surplus material.

3-15 CONCRETE POST FENCE (For plan, see page 99)

Where shown on the plan or where directed by the City Engi-
neer, the contractor shall construct a concrete post fence. The
posts shall be precast of concrete of the class shown, with smooth,
dense surface. Rails shall conform to the specifications for struc-
tural timbers. Rails and posts shall be given three (3) coats of
white paint of the quality specified in Section 2-24.

Payment for “Concrete Post Fence” shall be made at the price
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bid per linear foot, which shall be in full for all labor and. mate-
rial necessary to construct the fence according to the Standard
Plans.

3-16 BEAM GUARD RAIL (For plan, see page 106)
—16.01 GENERAL
" Beam Guard Rails complying with the requirements of these
specifications shall be constructed where indicated on the plans
or where directed by the City Engineer.
—16.02 BEAM OR RAIL ELEMENT

Beam Guard Rails shall consist of a single steel plate, not less
than 12 gauge, mounted horizontally on concrete posts.

The steel plates shall be stiffened by means of two or more
longitudinal corrugations not less than three (3) inches deep.
The overall width of the beam after being corrugated, shall not
be less than twelve (12) inches. .

Steel for the rail element shall conform to A.S.T.M., Serial
Designation A-27.

The posts shall be spaced 12 feet 6 inches (12’6”) on centers
measured along the centerline of the rail. The rail element shall
be spliced at each point by lapping in the direction of traffic or

by butt joints. The holes in the plate shall be slotted to facilitate .

erection and to permit expansion and contraction. Where the
rail is on a curve the plates at the splice shall make contact
throughout the area of splice; the rail shall be shaped before
erection if necessary. The rail element, including splices, shall
have an ultimate tensile strength of at least 70,000 pounds.

The edges of the rail shall be rolled or rounded so that they
present no sharp edges. The projecting heads of all connection and
splice bolts shall be rounded and shallow so that no appreciable
projection will obstruct a vehicle sliding along the rail.

The ends of each length of guard rail shall be finished off with
a section of rail bent or turned so that the end shall be in line with
the back face of the end post. The end pieces shall be the same
material as the rail and shall be spliced with it as other joints.

—16.03 CONCRETE POSTS

The posts shall be precast of concrete of the class shown and
shall have smooth dense surfaces. They shall be reinforced as
indicated on the plans.
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—16.04 ERECTION OF RAIL

All metal work shall be fabricated in the shop. No punching,
cutting or welding shall be done in the field, except that holes
for special details in exceptional cases may be drilled in the field,
when approved by the City Engineer. The rail shall be erected
so that the bolts at expansion joints shall be located at the centers
of the slotted holes.

All bolts, except where otherwise required at expansion joints,
shall be drawn tight. Bolts through expansion joints shall be
drawn up as tight as possible without being tight enough to
prevent the rail elements from sliding past one another longitud-
inally. Bolts shall be sufficiently long to extend at least one-
quarter inch beyond the nuts. Except where required for adjust-
ments, bolts shall not extend more than one-half inch beyond the
nuts.

—16.05 FASTENINGS

Rail plates shall be fastened to the posts with galvanized bolts,
washers, and nuts of the size and kind shown on the plans.

—16.06 PAINTING

Concrete posts shall be given one coat of concrete primer and
two coats of white paint. )

The Steel Rail Element shall be painted at the factory with
one coat of approved primer. After erection it shall be given one

coat of red lead and two coats white paint of the quality speci-
fied in Section 2-24.

—16.07 MEASUREMENT AND PAYMENT

Beam Guard Rail shall be measured along the face of the com-
pleted rail from end to end.

Payment shall be made at the price bid per linear foot for
“Beam Guard Rail,” which price shall be in full for the com-
pleted guard rail in place, including concrete posts, painting and
any other labor, material or equipment necessary in connection
therewith.

3-17 REFLECTOR SIGNALS )

Whenever a Reflector Signal on Concrete Post, as per detail
plan, File No. 805-9, is to be placed as an individual unit, bids
will be taken on “Reflector Signal and Concrete Post.” Pay-
ments shall be made at the price bid per each and shall be in full
for Reflector Signal and Concrete Post in place.
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Whenever a Reflector Signal and Concrete Post become part
of a Concrete Post Fence or a Beam Guard Rail, bids shall be
taken for “Reflector Signals” only. Payment shall be made at the
price bid for each, and shall not include the Concrete Post. The
specially formed Concrete Post on which the Reflector is mounted
shall then be measured as a part of the Concrete Post Fence
or Beam Guard Rail and shall be paid for at the price bid per
linear foot for such fence or rail. Specially formed posts shall
be provided as are neded to accommodate said “Reflector Signals.”

3-18 TWIN DANGER LIGHT (For plan, see pages 104, 105)

Twin Danger Lights shall be constructed where shown on
the plans. They shall conform in all respects to the detail plans.
The contractor shall install all conduit and wiring to and includ-
ing the condulets and fuses upon the existing service pole, as
shown on the plans. He shall furnish sufficient one-half (1) inch
conduit to reach from the condulet to the top of the pole, together
with a one-half (%) inch T & B entrance cap. Installation of the
conduit beyond the condulet and connection to the feed wires
shall be done by the City Light Department and the cost thereof
shall be paid for as specified in Section 1-39.

Payment for “Twin Danger Light” shall be made at the price

bid therefor, which price shall be in full for the concrete post,
Twin Danger Light and all equipment and wiring in place, except
the three-quarter (34) inch conduit extending from the coupling
at the concrete post to the condulet on the service post, and all of
the No. 14 rubber covered wire, which items shall be paid for at
the price bid per linear foot in place.

3-19 WOOD FENCES (For plan, see page 99)

Lumber for wood fences shall be dressed on four sides. The
posts shall be cedar. They shall be set in excavated holes and
the backfill thoroughly tamped around them. When in place, the
fence shall be painted with three coats of white paint of the
quality specified in Section 2-24.

Payment for wood fence shall be made at the price bid per
linear foot, which shall be in full for all labor and material for the
complete fence in place, including painting.

3-20 PIPE CULVERT

Culverts shall be constructed of vitrified clay sewer pipe, re-

inforced concrete pipe or concrete pipe as specified. It shall be
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installed where shown on the plan or where directed by the City
Engineer. The pipe shall be bedded in the original firm ground
to a depth of at least two diameters of the pipe. The pipe shall
be laid in accordance with the standard specifications for Pipe
Sewer in Section 6-8.

Payment for the various sizes of pipe culvert shall be made
at the price bid per linear foot and shall be in full for all l