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'STANDARD PLANS AND
SPECIFICATIONS

" The general plans for any improvement, showing the loca-
tion and the method of construction of the several parts
thereof, together with the standard specifications and stand-
ard plans, the proposal blank and such special specifications
as may be attached thereto, shall form the complete plans
and specifications for any particular improvement, and shall
be considered as a whole. The special specifications and
detailed plans accompanying the proposal are intended to
modify, and shall take precedence over the standard speci-
fications and standard plans. All work shall be done in
conformity with the plans and specifications or as may be
directed by the City Engineer from time to time. During the
progress of the work, the City Engineer may furnish addi-
tional plans and may make such alterations of the original
plans as he may deem necessary, and the contractor shall,
upon receiving notice of such additional plans or alterations,
obtain a copy of the same and cause the work to be prose-
cuted in conformity therewith. :

SUPERINTENDENCE

All improvements shall be made under the superintendence
of the City Engineer, and any orders or directions given by
him shall be respected and immediately and strictly obeyed
by the contractor >r any overseer or foreman in charge of
the work. It is hereby understood that wherever the term
“Engineer” or ‘“City Engineer’” is mentioned in these specifi-
cations, it shall mean himself or any representative duly
appointed by him.

PAYMENT.

Payment for all work specified herein will be made at the
respective rates bid for the items listed on the proposal, and
such payment shall be in full compensation for all labor and
material necessary or incidental to the completed work.

GRADING

CLEARING AND GRUBBING

The district to be cleared and grubbed will include: 1st:
The area covered by the improvement under contract; 2nd:
The area of any approaches to be made to the improvement;
and 3rd: All areas where waste material is to be deposited.
All roots, stumps, trees, logs, brush, old sidewalks, planking,
sills, cross-walks, curbs, gutters, box drains, bulkheads and
any other lumber; all material subject to shrinkage or decay;
and any other debris encountered on any portion of the work,
shall be piled and burned or otherwise disposed of as the City
Engineer may direct; provided, that no debris of any kind
whatever shall be deposited in any waters surrounding the
City, or in any street or alley, or upon any private property
except by written consent of the owner of the same. All
boulders encountered during the progress of the work chall
be removed and disposed of to the satlsfa,ctlon of the City
Engineer.

Where wood sidewalks have been constructed by order of
1




GRADING—Continued

the Board of Public Works within one (1) year prior to the
date of the resolution declaring the intention of the City
Council to order the improvement under contract, suich walks
shall be carefully taken up and neatly piled by the contractor,
and the lumber therein shall become the property of the
owner of the abutting property.

Any wood cross-walks, curbs, gutters and other lumber
which may be of use for planking streets, shall be removed
in such manner as to sustain as little damage as possible, and
carefully piled and guarded until used. Any old lumber not
used in connection with the improvement under contract, and
which in the judgment of the Superintendent of Streets shall
be deemed to be of use to the Street Department of The City
of Seattle, shall be set aside by the contractor in suitable piles
and removed by said Department.

In removing any bulkheads or retaining walls, special care
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GRADING—Continued

shall be taken to sustain 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 as
directed by the City Engineer and relaid. In such cases,
however, the cost of taking up such existing improvement
shall be included in the prices bid for relaying or replacing
the game.

The work of clearing and grubbing shall be commenced only

at such place or places as the City Engineer may direct, and
shall be extended only over such area 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
excavation 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. All fences adjoining any excava-
tion or embankment, which will be liable to fall or be buried,
shall be carefully removed and placed upon the adjoining
property. After the excavation or embankment has been com-
pleted, these fences shall be re- bu11t by the contractor, upon
the property lines.

On paving contracts, any lumber or other debns which may
be found within one (1) foot of the sub-grade or of the pres-
ent surface of the street where such surface is below sub-
grade, shall be removed and burned or otherwise disposed of.

EARTHWORK

Under this head is included all excavations and embank-
ments required for the formation of the sub-grade, making
approaches to abutting streets and alleys, and all other ex-
cavation or embankment connected with or incident to the
completion of the work. The preparation, surfacing and
sceding of all slopes and parks is included as grading.

Excavation.—All material shall be removed from the exca-
vations by some method to be approved by the City Engineer,
and shall be deposited in the embankments. In case any
material shall slide into the excavations during the progress
of the work, the same. must be removed at the contract
price. No extra payment will 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. They shall
be dressed to straight lines gnd plane surfaces, except where
otherwise directed. All material from excavations in excess
of the amount required to complete the embankments within
the 1local improvement district under contract, shail be
deposited in adjoining streets and alleys or upon other pub-
The
remaining waste material shall be deposited 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 such applications made prior to the opening of
bids, have been attached to the plans for the improvement.
In addition to the applications made prior to the opening
of bids, the contractor will be required to comply with all
requests made subsequently, provided the earth has not been
already removed from the excavation. The contractor must
not remove any material from the district until he has ascer-
tained that no more material is required by the property
owners within the local improvement district. In all cases
where material is wasted, whether on public or private prop-
erty, the contractor shall not be required to haul material
a greater distance than 600 feet.

All solid or loose rock or boulders encountered in the pro-
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GRADING—Continued

gress of the work, shall be removed and disposed of by the
contractor to the satisfaction of the City Engineer.

All material remaining after the requirements set forth
herein have been met, shall be disposed of by the contractor.

- Embankment.—The contractor shall furnish all material
required for embankments not found on the improvement.
All borrow pits shall be cleared and grubbed in such manner
as to prevent any material specified under ‘“Clearing and
Grubbing” from being deposited in the .embankment. No
payment will be made for the clearing and grubbing of bor-
row pits, nor for any loose or solid rock found therein. The
clearing and grubbing shall be kept at least 200 feet in ad-
vance of the embankments, and no embankment shall be
commenced until the clearing and grubbing has been in-
spected and approved by the City Engineer. All embank-
ments 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 required to maintain solid and per-
manent sidewalks and roadways. The contractor must use
his own judgment as to the amount of shrinkage or settle-
ment of the underlying ground to be provided for. Where
required by the City Engineer, the slopes of all embankments
shall be dressed as specified above for excavations. .
Whenever, in the judgment of the City Engineer, the origi-
nal ground under any embankment is too soft or otherwise
unsuitable to remain in the street, the contractor shall exca-
vate the same to such a depth as may be directed, and dis-
pose of such material outside of the limits of any public
streets or alleys. All material so removed will be classified
and paid for as “Earthwork.” e
Grading for Cencrete Sidewalks.—All excavation. for con-
crete sidewalks shall be made in accordance with the fore-
going specifications. All fills under ‘such walks shall be
made of suitable material, spread in layers not exceeding one
foot in thickness. FEach layer shall be thoroughly flushed

with water and tamped and rolled until a hard, unyielding
surface is obtained.

- Sub-Grading for Paving.—After the surface of the street
has been cleared and grubbed as specified herein, any lum-
ber, drains, dead pipes or other material not suitable for the
foundation and which may be found more than one foot below
the sub-grade of the street, shall be removed by the con-
tractor by trenching or otherwise, as may be directed by the
City Engineer.

The City Engineer shall be the sole judge as to what shall
constitute unsuitable or improper materials to remain in the
sub-foundation, and in order to ascertain the presence of

unsuitable materials he may cause to be dug, holes or"

trenches of such dimensions and lengths and in such direc-
tions and to such depths as he may deem necessary. If sink-
ing spots develop, the City Engineer may require the same
to be excavated to such depth as may be necessary to in-
vestigate and determine the cause of such sinking and the
necessary remedy therefor, and such remedy they may re-
quire to be used. Such excavations, unless otherwise ordered,
shall be refilled with suitable earth or material, the same to
be done in layers and thoroughly tamped or water settled.
The amount of earth so removed shall be paid for at the rate
bid for sub-grading. No other payments whatsoever will be
made on the above work. .
After the ground has been cleared as specified above, it
shall be excavated or filled, as may be required. All embank-
ments shall be made of suitable material, spread in layers
not exceeding one foot in thickness. The contractor shall
furnish all material for embankment not found within the
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GRADING—Continued

district covered by this contract. Embankment s:lopgs s_hall
be dressed to a uniform line and shall have such inclinations
as the City Engineer may direct. The ground shall pe water
settled where directed, and when in suitable condition, each
layer shall be thoroughly rolled and compacted by the use
of a steam roller weighing not less than ten tons. The roll-
ing shall continue until all settlement ceases. As it proceeds,
all spots or sections settling below sub-grade, sha:H be brought
up by filling in of suitable material. This material shall then
be water settled and re-rolled. This process shall be con-
tinued until a hard and uniform surface has been obtained,
conforming to the grade and cross-section required.
“Any portion of the surface of the sub-grade which may be
inaccessible with the steam roller shall be tl}oroughly tamped,
to the satisfaction of the City Engineer, with a rammer ten
(10) inches in diameter, weighing not less than forty (40)
pounds. When rolling, as herein specified, is done with the
steam roller belonging to the City of Seattle, the contractor
will be required to pay for its use on this work at the fol-
lowing rates to-wit: One dollar and fifty pents ($1.502 per
hour for each and every hour the roller is in _use, and in no
case will less than four (4) hours in succession be cI}arged
at one time to the contractor for its use. The engineer’s sa}—
ary will be paid by the city, the cost of the f\}el Wll.l ‘be paid
by the Local Improvement District. .The»engmeer in charge
of said steam roller will be at all times under the direction
of the City Engineer. The number of hours the roller has
been in use will be ckharged to the contractor, as returned
by the City Engineer. A :

Sub-Grading for Planking.—Under this head is included all
the excavation or embankment necessary to bring the por-
tion of the roadway required to be planked to the necessary
subgrade, also such excavation or embankment as may be
necessary for approaches or to make the proper grade upon
which to construct any sidewalks included in the contract.
The contractor will be required to find his own borrow pits
for all earth required to be furnished in excess of the exca-
vation within reasonable limits of the improvement. No
objectionable earth will be permitted.

Payment for “Sub-Grading for Planking” will be ‘included
in the price bid for “Lumber”.

Surfacing.—All earth roadways shall be dressed to a
smooth and uniform surface, curving uniformly frqm gutter
to gutter. All rock or stones greater than two inches in
diameter shall be removed from the street. Whenever the
material found in cuttings is unsuitable to form a good road-
bed, or where deemed mecessary by the City Engineerz the
same shall be excavated to such a depth as the City Engineer
may direct, and the same shall be refilled with such material
as the City Engineer may designate, to a true gradq and sur-
face, and all material removed from such excavations shall
be classified and paid for as that in other cuttings, for this
improvement. ] :

All parking strips shall be filled in with suitable soil
carefully raked to a smooth and uniform surface. All slopes
and parking strips shall be sowed with white clover seed
of good quality, using one pound of seed to every 300 square
feet.

Resurfacing Streets.—Where curbs and gutters or side-
walks are constructed on a street which has been previously
graded, the contractor shall resurface the roadvyay, slopes
and parking strips in accordance with the foregoing specifi-
cations for “Surfacing”. Before any cstreet is accepted as
completed, it must be left as specified herein.

5




GRADING—Continued

All slopes between the sidewalks and the property shall be
carefully re-dressed to smooth and even surfaces.

Maintenance.—The contractor will be required to maintain
the improvement in good condition for the period of thirty
{30) days from the date of acceptance, and will receive no

cox?pensation-therefor beyond the amount of the final esti-
mate. »

Measurement.—All excavations and embankments required
will be carefully and accurately .cross-sectioned, and the
cubical contenis computed by the method of averaging end
areas. In special cases the prismoidal formula may be used.

Payment.—All earthwork will be paid for at the rate bid
per cubic yard. The price paid per cubic yard shall include
the cost of excavating and removing all material from exca-
vations and depositing the same in embankments, whether on
the street or on private property.: It shall also include the
shaping and dressing of slopes, whether in excavation or
embankment, the raking and dressing of all parking strips
and slopes, the removal of all solid or loose rock or boulders
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GRADING—Continued

encountered during the progress of the work, all water
settling, rolling and tamping of embankments or sub-grades,
and all other labor or materiaal necessary for the completed
work. Where the excavation exceeds the embankment, pay-
ment will be made for excavation only. Where the embank-
ment exceeds the excavation, payment will be made fpr' em-
bankment only, and no allowarnce will be made for shrinkage.

WOO0D CURBS AND GUTTERS

Curbs, gutters and lips shall be of lengths 16, 24 and
32 feet, axgld they shall rest on sound fir blocks of the di-
mensions shown, placed not more than eight feet center
to center, and under every joint, and solidly bedded in the
ground. They shall be sized one side and both. edges.
The gutters shall be spiked to each block . with two
60-penny wire nails. Curbs and lips shall be spiked to the
gutters with 60-penny wire nails, every two feet, driven hor-
izontally. Curbs, Zutters and lips shall be laid breaking
joints. Angle blocks shall be nailed with two 16-penny
wire nails at each end. All breaks in grades shall be care-
fully rounded by vertical curves.

Measurement.—The length of all curbs and gutters will
be measured on the face of the curb. -

Wood Curbs and Gutters Adjusted.—Where directed, ex-
isting curbs and gutters shall be adjuste(} to grade by block-
ing up or by taking up and relaying, using such old lumber
as may be suitable. o

Payment will be made for any lumber relaid at rate bid
for old lumber. :
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GRADING—Continued

CROSS-WALKS

Covering planks of cross-walks shall be uniformly three
inches . thick and twelve inchkes wide, and shall be spiked
to the stringers with two 60-penny wire nails in ‘each
plank at each stringer. The stringers shall be shaped ac-
curately to the dimensions shown on the plans, and shall
be solidly bedded in the ground. Aprons shall be made from
planks three inches by eight inches wide, unless otherwise
shown on the plan. The lumber shall correspond to that
specified for Lumber under Miscellaneous Items. -

‘Payment for cross-walks will include all ‘excavation for
stringers. : ' o .

REBUILDING CROSS-WALKS

In rebuilding cross-walks only such of the old lumber shall
be used as is, in the opinion of the City Engineer, suitable.
Any new lumber required will be paid for as new cross-walk
lumber. The method of construction shall be the same as for
new cross-walks. ' ‘ .

SHEAR BOARDS

Shear boards shall be well fitted and securely spiked to the
guttg: lip and shall be well bedded in the ground. -
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SHEAR BOARDS

SAND BOXES

They shall be well and strongly built, as shown on the
detail plans, and shall be well nailed together with 60-
penny wire nails. The outlet pipe shall consist of a quar-
ter bend special of the same inside diameter required for
connection to main sewer, neatly fitted into the box with
the spigot end inside, proper connection between hubs outside
being made by a short section of pipe. Inlet boxes and ditches
leading thereto shall be consiructed for each box as shown
in the detail plan. Connection to the main sewer shall be
made with eight (8) inch sewer pipe, unless otherwise shown.
The lumber shall be sized on two edges.

Payment.—Sand boxes will be paid for at the price bid
respectively for Single Sand Box and Double Sand Box, as
listed on the proposal, which shall include all labor and ma-
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terials for the box, inlets, ditches and connection to the
main sewer, provided, said connsection to be not over forty
(40) feet in length; 50 cents per foot will be allowed for all
extra pipe used beyond the 40-foot connection. . ' _
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GRADING—Continued

ALLEY SAND BOXES

The outlet shall consist of two three (3) inch sewer pipes,
securely fastened through the sides of the box, and leading
out under the sidewalk through the curb and discharging
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ALLEY SAND  BOX

into the gutter.” Lumber éhall be sized on two edges. The
curb shall be bored to admit pipes, and the box shall be well
nailed together with 60-penny wire nails.

Payment for alley sand box will include all three (3) inch
gsewer pipe, and the cost of replacing any material necessary
in the prosecution of the work. -

. SAND CATCHER

The box shall be constructed so as to give a neat and
snug fit to curb and gutter. The lumber for the box shall
be sized on one side and two edges. '

Payment for sand catchers will include all labor and ma-
terial necessary to build and fit the same to the gutters, in-
cluding the iron grating. The curb and gutter to which the
box is attached will be paid for as such.

SEWER PIPE DRAINS
Sewer pipe for drains shall be of same quality as specified
under “Sewers’. The pipe shall be laid to a straight line and
grade solidly bedded in the ground. All joints shall be fllled
with cement mortar, mixed one part cement to three parts
sand. They shall be provided with such inlets as may be

directed.
ROCK POCKETS

The rock may vary in size from three (3) to six (6) inches
Payment will include all excavation and back-filling neces-

sary.
10
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. , - SUB-DRAINS , .
~ The trench shail be excavated to the depth required.on
a g'rue grade to be given by the City Engineer, and two three
(3”) inch tile drains laid on a 2”x8” plank. Small selected
gravel up to one and a half inches in diameter shall cover
over to a height cof one and a half feet above the pilank.
Cqurse gravel up to four inches in diameter shall then be
laid to the height required. . Ce "

Payment will include excavating, plank, tile, gravel, ete.

.. BOX DRAINS

All lumber for box drains shall be dressed on one side and
two edges -except the three-cornered strips nailed to the
bottom of the box which shall be dressed on all sides. The
box shall be. well nailed- together with 60-penny wire nails.

A box dram. screer shall be. constructed at the upper end
of all box drains in fills. The ends of all rods shall be flat-
tened out so as to lay evenly on timbers and shall not bhe
legs than one-fourth (4) inch in thickness. They shall be
drilled to take a 10-penny nail. Payment for box drain
screens will be included in the price bid for box drain
lumber. _ ’

The construction of temporary inlets shall include all labor
and. material necessary tc connect the gutter with the box
drain ar}d also provide and set a grating. Payment for tem-
porary inlets will be included in the price bid for Box Drains.
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SIDEWALKS

SIDEWALKS

TEMPORARY WOQOD WALKS

‘Where directed by the City Engineer, temporary wood
walks shall be constructed of 2”x 12” fir planks iaid length-
wise and firmly nailed with 20-penny wire nails to 2"x 12"
blocks laid crosswise every eight (8) feet and properly
bedded in the ground. On steep grades, as required by the
City Engineer, cross pieces of 1”x2” shall be nailed to the
planks every fifteen (15) inches apart with four 10 -penny
wire nails to each slat.

WOOD SIDEWALKS

The covering planks of sidewalks shall be of fir, surfaced
on one side, two (2) inches thick and uniformly eight (8)
inches wide. They shall be sawed square at both ends and
placed on a true line, both on inner and outer edges of walk.
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6 Ft. Sidewalk, Curb and Guﬁer
WOOD WALKS

They shall be spiked to the stringers by two (2) 20-penny
wire nails to each plank at each stringer. Stringers shall
be in lengths of 16, 24 or 32 feet, and shall rest on solid
fir blocks, placed not more than eight feet center to center,
and under every joint and solidly bedded in the ground. The
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SIDEWALKS—Continued

stringers shall be toenailed to each block with two 30-penny
wire nails. The lumber shall correspond to that specified
for Lumber under Miscellaneous. ;Items.

WO0D SIDEWALKS BELAID S

The existing wood -walks- shall be relaid in accordance
with the standard plans and specifications for wood walks,
using such of the old lumber as in the opinion of the City
Engineer is suitable. The contractor shall pile up and pro-
tect all lumber to be relaid and will be held respounsible for
the safe keeping of the same until it is ready for use. The
remaining part of the old walks shall be piled and burned
or disposed of as directed by the City Enginecer. Any new
lumber required will be paid for as such.

Payment will include the handling of all lumber as above

specified.
WOOD STAIRWAY ,
The blocks shall be well bedded in the ground to the
proper elevation so that the finished . structure will be on
grade. The stringers shall be toenailed to the sills with

S
!

Beveled <
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RN 5.2 ppape—
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2x8”

Ixe”
3%/2 %2 E e
S5/2 w2

WOOD STAIRWAY

four 30-penny wire nails at each bearing. The stepping
shall be nailed with three 20-penny wire mnails to each
stringer. The riser shall be nailed with two 10-penny wire
nails to each stringer. The railing when in position shall
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SIDEWALKS-—Continued

be painted with two coats of mineral paint _mixed with
linseed oil, of a color approved by the City Eng;neer.

CONCRETE SIDEWALKS )
Concrete sidewalks shall conform accurately to the lines
and grades given, and shall be constructed as follows:
The -sub-soil -shall be excavated to a depth of about four
(4) inches below the finished grade a.nd.thoroughly s:ettled
and compressed by wetting and tamping. If any filling in
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CONCRETE WALKS

is necessary, it shall be done in the manner herembefpre
specified for embankment under grading.

The contractor shall provide forms of such shape and
dimensions as may be required. They shall be made of
gurfaced lumber, and shall be thoroughly wetted before plac-
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SIDEWALKS—Continued

ing the mortar. The cost of furnishing and seiting the forms
must be included in the price-  bid-for concrete sidewalks.
After the forms are set accurately to the grades and slopes
given, the foundation shall be brought to the exact- sub-
grade required and well wetted and smoothed down just
before placing the concrete. -

Concrete sidewalks shall consist of two courses: irst, a
bottom course of concreie three and one-half (3%) inches
thick, composed of one part Poriland cement, three parts
sand and six parts gravel or broken stone; second, a finish-
ing or wearing course of cement mortar one-half (1%) inch
thick, composed of one part cement to one and omne-half
parts sand. , ' :

_Cement Specifications.—The cement shall be a true Port-
land cement, of the-best quality, dry and free from lumps
and all foreign material. It shall be a cement which usage
has proven to possess the proper qualifications and uniformity
for the work intended. It shall be delivered on the work
in the original packages, in good condition, properly labeled,
and must be well protected from rain and dampness.” It
shall' be delivered on the work in advance, in such quantity
as to afford the Engineer an opportunity of making tests be-
fore the cement shall be used. Bach package shall be subject
to the following tests: - X
At least eighty-five (85) per cent. shall pass a No. 200
sieve (40,000 meshes to the square inch) and not less than
ninety-two (92) ‘per cent. shall pass a No. 100 sieve (10,000
meshes to the square inch). ' Cement shall develop' initial set
in not less than forty (40) minutes, and must develop hard
set -in not less than two (2) hours, nor in more than ten
(10) hours.. = oo e - R
~ As a mortar, mixed one (1) part cement and three (3)

- part sand, by weight, after one (1) day in moist air and

six (6) days immersion in clear water, briquettes of the
same shall not break under a tensile strength of one hun-
dred and eighty (180) pounds per square inch; and after
one (1) day in moist air and twenty-seven (27) days im-
mersion, they shall not break under two hundred and seventy-
five (275) pounds per square-inch. o o ¢ .
_Cement which shall -be found to fall below this standard
shall - be considered reiected cement. The sand used in
testing shall be a local sand, passing a No. 20 screen and
retained on a No. 30 screen. v S o

In "addition to the tests above specified, all cement used
on this work shall be subject to such ‘other tests as may
be necessary to determine whether or not the cement pos-
gsesses the proper qualities for the particular work for which
it is intended. Should there be discovered, at any time, any
characteristics in any cement being used, that are objection-
able in this work, or should the cement fail to make good
concrete or mortar, its further use on this work will be pro-
hibited, regardless of the fact that it has satisfactorily with-
stood the tests hereinbefore specified. o

All cement used in this improvement is subject to these
specifications. ’ - ' ‘ Y
- The sand used shall be clean, coarse and sharp. It shall
be thoroughly washed until free from loam, clay or earthy
particles. Sand will be rejected if more than five per cent.
fails to pass a one-fourth inch screen and .not more than
thirty-three per cent. shall pass a No. 30 sieve. All sand
shall range uniformly from fine to coarse. Special care shall
be taken in the selection of sand to be used in the wearing
surface. o B o

The gravel used shall be thoroughly -washed until free
from loam, clay or earthy particles. It shall range in size
from one-quarter inch to one and one-half inches in di-
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SIDEWALKS—Continued

ameter. Care should be taken that the gravel -shall range
uniformly between these:sizes. All grdavel will be rejected
which shows an undue - proportion of fine gravel on the one
hand, or large stones on the other, and of which more than
five per. cent. shall pass a screen having a mesh of one-
quarter inch. R o o
Concrete shall be mixed by a batch mixer of a type ap-
proved by the City :Engineer and which - admits of the ac-
curate measuring of materials; the amount of ‘water per

revolution of mixer shall be as directed by the City Engineer, -

or as follows: - Upon a tight platform containing 324 square
feet, unless -otherwise . directed -by the City Engineer, of
evenly laid plank, a correct proportion of gravel shall be
evenly spread, and in no case more than -eight inches deep.
All materials for concrete shall be accurately measured in
suitable sized. boxes. No counting by shovels or other ap-
proximation will be allowed. To.determine the proper: pro-
portions, a barrel of cement weighing not  less -than 376
pounds net shall be taken as measuring three and one-half
cubic feet. In a separate box the correct proportion of sand
and cement shall be mixed dry until the whole ‘mass is one
even color. ' The gravel shall then be wetted and the mixture
of dry sand and cement shall be evenly spread over it. The
mass shall be turned with shovels not less than three (3)
times, and more if necessary, in the judgment of the City
Engineer, to secure a perfect mixture of mortar and gravel.
In addition to the thorough wetting of the .stones, if, in the
Judgment of the City Engineer it will be necessary, sufficient
water shall be added to the mass to enable -the material to
become - thoroughly incorporated, and -the process of mixing
shall be continued until the surface of each stone is well
covered with mortar. The concrete shall be spread upon
the foundation as soon as mixed in a layer of such depth
that after having been thoroughly compacted with iron-shed
rammers, seven inches square, and weighing not less than
twenty pounds, it shall not be in any place less than three
and one-half (332) inches thick, and the upper surface shall
be parallel with and not less than one-half (1.) inch below
the proposed ‘surface of the .completed pavement.. To insure
this the concrete shall be struck with a gauge which shall
be shod with a steel plate not less than one-eighth (14) inch
in thickness. The concrete shall be thoroughly tamped or
rammed until watter appears on the surface. A batch of
concrete made with two barrels of cement shall not ‘make
more than 200 square feet of sidewalks, and not less than

one barrel of cement shall be used for every 56 ‘square feet
of finished sidewalk. o . C

When .the bottom course:is completed, and before the con-
crete has begun to set, the finishing or wearing course shall
be laid down. The correct proportion of sand and cement
shall be thoroughly mixed dry until of one. uniform color,
and sufficient water added to make a mortar of proper con-
sistency. The mortar shall be colored by mixing lampblack
therewith, at the rate of about three-quarters (34) of a pound
of lampblack to one barrel of cement. This quantity may
be varied to produce the shade desired. The lampblack shall
be thoroughly mixed with the cement mortar -in such a
manner as to produce a uniform and even shade satisfactory
to the. City Engineer. Special care must be taken to thor-
oughly trowel down the mortar in order to secure a perfect
bond with -the concrete base. - It shall then be - carefully
smoothed to a uniform surface, which must not be disturbed
after the first setting takes place. -

.. “V”-shaped grooves one-quarter of an inch in depth'shaﬂ
then be made with a guitable tool, dividing the pavement fanto
blocks two feet square. .The thickness of- the completed
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SIDEWALKS—Continued

wearing surface must not be less than one-half inch at any
point. On grades steeper than four per cent. the cement coat-
ing shall be roughened by finishing with brush, -or in such
manner as the City Engineer may direct.

At such points as may be diirected by the City Engineer,
and ‘-which shall be approximately sixty (60) feet apart, all

_concrete sidewalks shall' have: a joint, extending entirely

through the concrete base and wearing surface. - This jqint
is to be made with an iron bar three-eighths inch in thick-
ness at bottom edge and five-eighths inch in thickness at top
edge. After removing joint bar, the open joint shall be
covered by a strip of wood 1 in. x 4 in. firmly nailed to the
forms. When forms are removed, this joint shall be carefully
cleaned and immediately poured to within one-half inch of
the surface with hot Grade “D” Asphalt, or with Pavers’
Pitch No. 6.

When the sidewalk is completed’ it shall be covered with
such material as may be directed and kept moist by sprinkling
for at least one week. The sprinkling shall be done as often
as may be necessary to keep the sidewalk constantly moist.

The contractor will be required to stamp his name in let-
ters one and one-half inches high:and one-quarter of an inch
deep, twice in each block on each side of street. = .. . -

. All concrete shall be laid in short sections and immediately
covered with the wearing surface. Retempering of concrete
or mortar will not be permitted. All mortar or. concrete
that has begun to set before ramming is completed shall be
removed from the work. Any concrete or.mortar-inat fails
to show proper bond, or that fails to set after, in the opinion
of the City Engineer, it has been allowed sufficient .time,
shall be taken up and replaced by the contractor at his own
expense with new concrete or mortar of proper quality. - .
" Concrete shall not-be mixed nor deposited .when the tem-
perature is below forty (40) degrees Fahrenheit, unless .spec~
lal precautions are taken to avoid.the use of materials con-
taining frost and the work protected in a manner satisfactory
to the City Engineer until the concrete has thoroughly hard-
éned. . R o L e S S R
_All walks or driveways connecting with private entrances,
or any extra work connected with or incidental to the. com-
plete performance of this contract shall be executed.by the
contractor. in a neat and workmanlike manner, in -accordance
with these specifications or the special directions of -the City
Engineer in each case. . T
“After the walks have been completed and the forms . te-
moved, the slopes and parks shall be neatly and evenly sur-
faced and smoothed to conform. to the lines indicated on the
la.n. . s ’ o L o '.:,.‘ o : ' P
P All parks shall be sowed with white clover seed of:good
quality, using one pound of seed for each three hundred
(300) square feet. ' T
Before the final release of the work all concrete sidewalks
will be carefully inspected and.sounded for defects, and any
hollow or otherwise defective blocks shall be cut out and
replaced by the contractor -at’hiz own expense. - Relaying
of top course only will 'not be permitted.” . - = = 7 v S
Ne concrete sidewalk shall be constructed upon any-em:
bankment unless the City Engineer shall consider the same
sufficiently settled to afford a stable:foundation.

Measurement of concrete ;sidewalks will be on the slope.

o

CONCRETE SIDEWALKS BEPLACED; T i
The plans 'and;'speciﬂcétwn.?;_'_ for ‘ne_chéhcxj;ewt_g sidewalks

shail apply in all respects.
Payment will include the removal of the old concrete walk.
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base and top shall be formed with a templet as shown in
: detail on plans. - IR .
©. .~ - . . CONCRETE STAIRWAYS

The concrete and cement mortar shall be composed of ma-
terials of ‘the same ‘quality, mixed in the same proportions
and in the same manner as specified for “Concrete Sidewalks.”
A cement mortar facing, three quarters (34) inch thick, for
the stair risers, treads -and coping, shall be composed of oné
part cement and one and one-half (115) parts sand. Special
\ care shall be taken to secure a thorough bond between the
i cement mertar facing and the concrete base. The contractor
it will be required to replace, to the satisfaction of the City
Engineer, all hollow or otherwise defective steps. The treads
5 of all steps shall have a slope of three-sixteenths (3-16) of
- ar inch in order to secure drainage. T

W On each side of the steps and along the sides of landings,
i where so indicated on the plans, or where directed by the |
_ City Engineer, there shall be constructed a coping or parapet
A wall and concrete gutter of the dimensions and designs shown
b on the detail plans. They shall be built in the same manner as
B specified for ‘concrete steps. Concrete stairways shall be
reinforced as shown on plans.” The rods extending through

. the steps shall be hooked or bent around those in the coping.
‘o All forms shall be sized lumber. |

Concrete landings will be classed as.comncrete sidewalks,
and will be paid for at the rate bid for concrete sldewalks.

_ ‘Concrete coping and parapet will be paid for as stairs.

Measurement will be taken across the step from outside
to outside of coping.

Sfep - ;Acrﬁqr_' :

-
)

_CONCRETE  STAIRWAYS

o8

Payment will include the furnishing and placing the steel =\ - - .
rods, step armor and forms. o i - R AN
Al : i Q
- - CONCRETE GUTTERS S | NG 72X A D
The materials for the concrete base and the cement wear- ! S ,g
Ing surface shall be as specified herein for “Concrete Side- | % _ %3 s VRN 9
walks”. When the concrete gutter is attached to the con- | A - g ' ‘-§:_“ i\ §
crete stairways the steel rods shall extend into the gutter I & c 2 ,l\\\\l }'{ )l}‘
a8 shown on the standard plan for concrete stairways. | K 0 ?_;‘&-_l 1§
: : . X ! o o :;v.;

GALVANIZED IRON RAILING e - Raat |

The upright posts. shall be securely set in the concrete 1 '\:' re] v ;“—'-'

8o that the entire railing shall be thoroughly rigid and firm. : W f{, @'

The pipe shall be well galvanized and ali fittings of the best 3 ~ "t Al

. ) ) . . - ) . . L ‘ m .
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SIDEWALKS—Continued

quality of malleable iron. When in place, the railing shall
be painted with two coats of aluminum paint.
Measurement will be on the slope.

CONCRETE ALLEY CROSSINGS

Alley crossings shall be constructed where shown on plan
or where directed by the City Engineer. The concrete base
shall not be less than four (4) .inches thick, and the wear-
ing surface shall not be less than one. (1) inch thick. Both
concrete and - cement shall be composed and laid down as
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Section B-B
CONCRETE ALLEY CROSSING

specified for concrete walks. The surface shall be roughened
as directed by the City Engineer. The lumber placed back
of concrete alley crossings shall be classified and paid for as
alley crossing lumber whenever there is a bid taken for
that item. Whenever there is no bid taken for alley crossing
lumber then said lumber back of alley crossing shall be paid
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SIDEWALKS—Continued

for as cross-walk lumber. In case there is no bid taken on
any lumber then said alley planks shall be paid for at the
rate of eighteen ($18.00) dollars per thousand ft. B. M.
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Section B-B8 _ .
ALLEY CROSSING -
For Unpaved Sfrg_e'fa

WOOD ALLEY CROSSINGS.

Wood alley crossings shall be ‘constructed in accor
with the specifications for planking. . coxdagce

The ends of planking shall be tightly fitted against éhe
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. Section C-C o
WwWOOD .ALLEY ) CROSSING‘,‘_ ‘
curb. -Ends butting into the alley returns shall be cut cir-
cular to give tight joints. The planking shall be well nailed
with 60-penny wire nails. =~ 7 .
THREE INCH TILE DRAINS.
Three inch tile drains shall be constructed back of the

eidewalks when directed. The plank shall be laid to a true
grade and the trench carefully ﬁl}ed to the top with screened

;g/xxwmm .
v NOTE-3"Tile Orais 7o be
pur m whrere direcred by Engmeer

2" 6" Plank

“«
Q -
S 3" TILE DRAIN )
Q? %i ﬁ.Q
N | RN
§}h _ 2" below walk. .. 3"Sewer Pjpe
) - = 7
Y . RS 7 RV
‘QE “‘/J NOTE-3"Sewer 7o be vt in 7
§£ —/5”~J where directed by Engneer
O

3 SEWER PIPE  DRAIN
gravel, small stones or other material approved by the City
Engineer.

Payment for three-inch tile drains will include the gravel
pocket.

‘THREE INCH SEWER PIPE

Three (3) inch sewer pipe sbhall be laid under the concrete
sidewalks and extended across the parking strip and through
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RETAINING WALLS

the curb. Holes shall be bored through the curb. No cut-
ting of the curb will be allowed. The pipe shall be salt
glazed, vitrified sewer pipe, of ‘quality conforming to  the
standard specifications of the City of Seattle. It shall be laid
with cement mortar joints, the mortar to be composed of one
part Portland cement to two parts clean sand. It shall be
laid close to the concrete and shall be solidly bedded in the
ground. The connection to the gutter; the extension of the
three (3”) inch sewer -pipe out through the concrete curb,
when necessary; or the construction of a coarse gravel inlet,
shall all be done in accordance with the standard plans, -
Paymeni for three-inch sewer pipe will include gravel

pocket, boring or extending through curb.

~ RETAINING WALLS =
CONCRETE RETAINING WALLS

- Foundation.—The foundation for any retaining wall shall
be excavated to the depth calied for on the plan, or to such
depth as the City Engineer shall determine as necessary to
insure a prcper footing for the wall. . Where the location' of
the. wall comes on soil which, in the opinion of the "City
Engineer, is not:firm enough to insure its safety, -piling or
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RETAINING . WAL L

other suitable form of sub-foundation shall be placed, as the
City Engineer shall direct. "The foundation pits shall at all
times be kept dry and free from water by pumping or other-
wise as may be directed. ~Where permanent drainage of the
foundation, or other than that shown on the plan is neces-

sary, a suitable tile or sewer pipe drain shall be laid and con-
nected with the sewer or suitable outlet. :

Forms.—Forms for retaining walls shall be constructed
in accordance with the details given on the plan or, where no
details are given, in a manner satisfactory to the City En-
gineer. They shall be constructed of sound merchantable
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RETAINING WALLS—Continued

lumber thoroughly braced and.stayed, so as to produce the
finished surfaces true to line and grade, and free from wind
or warp or objectionable depressions and projections. - Lum-
ber used for forms shall be evenly sized and free from knot
holes or other imperfections affecting the finished work.
Where monolithic construction is required, particular care
shall be taken to construct the forms of sufficient strength
to prevent bulging. v ‘ P : >
. -All grooves, joints, mouldings, pilasters, panels and copings
shall be formed true to line and dimension.  Particular care
sball be exercised in constructing the forms for copings or
other projecting parts of the wall or parapet that the same
may be released and aliowed to settle slightly after the con-
crete has partially set in order to prevent the expansion of
the form from Iifting or cracking the concrete at such pro-
jecting portions. S

All forms shall.be so:constructed that in stripping them
from the finished work, the edges of mouldings, ete., shall not
be defaced. T T DR

- .Conerete—The concrete used in' retaining walls shall be
mixed in the.proportions of one .(1) part Portland Cement,
three .(3) parts sand and six (6) - parts gravel. The pro-
portion of cement to the total aggregate used shall be in-
varjable .but the relative proportion of sand to gravel ‘may
be varied by the Engineer from time tp time. . .

The materials used shall be of the same quality and mixed
in the same manner as herein provided for “Concrete Side-
walks” except that in plain or gravity walls, gravel up to
maximum diameter of two and one-half (2%) inches may
be used. The concrate ghall be deposited uniformly in layers
bat shall not be deposited in any part of the wall faster than
it can be properly handled and spread into place. Depositing
the material from a height into place, without properly re-
mixing and spreading the same will not be permitted. Un-
less otherwise directed, the conorete shall be mixed wet
enough to readily spread and fill the forms but it shall not
be mixed so wet that there is any tendency to wash the
gravel free from the grout.coating. All concrete shall be
thoroughly spaded as soopn as deposited. The face of the wall
shall be formed by spading back the gravel therefrom in such
a manner as to leave a smooth eement finish. Before any
concrete is deposited on top of & previous day’s work, the
latter shall be made :rough by picking or chipping. All loose
material and cement scum, or laltance, shall be thoroughly
removed, the surface washed clean and then grouted with
neat cement. The scum, or laitance, shall be removed before
the conerete has set hard. _ &

All walls shall be constructed as monoliths, where prac-
tical, that is, any section of a wall shall be deposited in one
continuous operation, including the final finish at the top.
Where monolithic construction is impractical, for the purpose
of keeping each sucgessive step of the work together, a
recess six (6) inches deep and of a width equal to one-third
the width of the wall shall be left at the end of each day’s
work for the entire length of such work in all walls where
the cross-section is two (2) feet or more in thickness. In
thinner walls, the contractor shall furnish and set steel
dowel pins not less than three-quarters (3) of an inch
square and two (2) feet long at intervals of not less than
three (3) feet for the entire length of each day’s work where
the same is not brought to the finished ‘height. o

In all walls the forms, mouldings, etc., along the finished
sides shall be kept cleaned of any dry mortar or concrete
which may mar the finished appearance. , ‘

Joints,—Joints shall be made in all wallg as indiéated 611
26
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RETAIN ING WALLS——-Cpntinued

the plan or as directed by the City Engineer. Where joints
are required the wall ghall be built in alternate. secticns.
In the ends of each completed section shall be forised a re-
cess four (4) inches deep and of a width equal to one-third
{1-3) the thickness of the wall, but not exceeding 1 foot, for
the purpose of keying the sections of the wall together, or
steel dowel pins 3 of an inch square and two (2) feet 10p§
shall be set at intervals of two (2) feet, as may. be direqted._’
Before the intermediate:sections are built the ends of the
alternate .sections shall be coated with cne coat of tar pitch
or asphalt and four (4) layers of No. 2 tarred roofing felt,
each layer of roofing felt being coated with pitch or sphalt
ag laid. < - R R A SR
" “At the finished face of the wall; the joint shall end in a
“V” shaped groove two (2) inches wide and one (1) inch deep
urnless otherwise shown on the plan. - -~ -~ - *
Finish.—The faces of all retaining walls shall be finished
as called for on the plan. Where the kind of finish is not
stated it shall be ‘carried out as follows:—As soon as the
forms are stripped, the surface of the wall shall be gone over
with g chipping hammer angd all prqjections. brought down
to an even surface. All wires shall be snipped to the surface
of the wall and all holés or rough spots pointed up with a
marter of sand and cement of the gamie proportions used in
the comerete. - - - i T Leuoohh T
' The wall shall then be éloate{d&v;ith.a.“imoggr of x;ne part
cement to two (2) parts fine sifted sand. The mortar. may
be applied with a steel trowel but the final finish shall bs
made with g cork float, all mortar other than jus} sufficient
to fil angd true the face of the wall heing rubbed off. = . .

kY

- The finish shall be an extremely thin coat and wuniferm im
appearance. - A plaster finjsh will not he allowed. The finish~
ing shall he dope in a t,homgfh workman lke manner. giving
true lineg and odge to all mouldings. .. .- .. . . o
- 'Waterproofimg.~~The back of the wall shall be coated with
tar pitch, asphalt or other approved substance. ' Unless other-
wise directed such waterproofing shall consaist of two coats
of the substance selected. The waterproafing _s‘hall.l, be ap-

Gravel—A layer of coarse gravel not less than 4 inches
in thickness shall be placed at the back of the wall for {is
entire height. . o' o o b

" Tile Drafn.A tile drajn of the size ‘véalled for on the plan
shall be placed at the back of the wall at the bottom and
¢onnected to the sewer where shown in the plan. :

s

- - Baekfilling.—The backfilling behind retaining wallz shall

not be made until the walls have bsen allowed to set twe
weeks or longer. The fiiling shall be made in layers not ex-
ceeding one foot in thickness and thoroughly rammed. Filling
in with lecose earth and puddling the same wiil not be per-
mitted except by express permission of the City Engineer.

Measurements.—The quantities of materials te be paid for
in concrete retaining walls shall be the actual quantities in
the completed work. Volumes will be determined by the
prismoidal formula.

Payment for plain concrete retaining walls shall include
all necessary excavating, concrete, tile drain, dowel pins,
joints, backfilling, finishing the surface, mouldings, and the
furnishing, placing and removing of all necessary forms.

Piling for sub-foundation work, gravel, waterprocfing and
extra sewer pipe will be paid for at the rates bid for the same.
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RETAINING WALLS—Continued

Reinforcing Steel.—All steel used in reinforced conmcrete
shall be deformed steel bars or rods of the dimensions shown
on the plans. They shall be rolled from ‘billets of either
open-hearth or Bessemer steel, and shall have an ultimate
strength of not less than 80,000 pounds per square inch and
a yleld point of not less than 50,000 pounds per square inch.
The minimum percentage of elongation in eight inches shall
be 1,000,000+T. S. 1t shall be capable of being bent cold,
without fracture, 180° around a diameter equal to three (8)
times the thickness of the bar. All steel bars shall be care-
fully bent to the form required as shown on the plan.

Payment.—Payment for reinforcing steel will be in full for
furnishing, bending, fitting and placing the same in the work
as called for on the. plan. The measurement of steel will
be for the length called for on the plan or as the City Engineer
may direct to be placed in the completed work.

- . WOODEN BULKHEADS N

Lumber.—All lumber in bulkheads shall be ‘well fitted,
bedded and nailed.” All posts shall bé set on blocks, laid in
holes excavated to the depth as shown on the plans, or as
directed by the City Engineer. In _refilling such holes, the
earth shall be thoroughly tamped. “Deadmen” shall be bedded
to the depth shown. No excavations, such as trenches. for
¥deadmen” and holes for posts and other unexposed work in
bulkheads shall be filled or covered until the same have been
fully inspected. ' '‘All lumber used for bulkheads not exposed,
except ends of timbers .(unless otherwise specified) shall be
painted with two (2) coats of hot coal tar or some other
preparation approved by the City Engineer.: The'lagging shall
be well nailed to the posts using 8” wire nails for four (4)
inch lagging and 9” wire nails for five (5) inch lagging. There
shall be two (2) nails to each post. Where ‘directed by the
City Engineer, concrete of.standard mixture shall: be placed
at the foot. of the posts. .Payment for concrete will bhe as
listed on the proposal. .. . - . R TReT:

‘Payment for bulkhead lumber will include the cost of dig-
ging and refilling of post holes and painting of the lumber.

Iron.—Rods used in bulkheads- shall be of good quality of
steel and shall be of the dimensicns shown on the plans.
Threads at each end shall be eight (8) inches in length. . All
rods shall have welded ends two (2) feet long, three-cighths
(3%) inch larger than main rod. Each rod shall be provided
with the standard size nuts and six- inch washers. "All shall
be thoroughly painted with two coats of “P. & B.” or other
preparation approved by the . City Engineer. Blocks of the
dimensions shown .on.the plans shall be used under each

washer and will be included in the measurement of lumber
used. S ‘ , . : .
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SEWERS

'SEWERS

On ungraded streets the profiles refer to center line ground
elevations.: On graded streets the profiles refer to mean curb
grades. The bidder must estimate for himself the distance
of the emstmg ground above the mean curb.

All cuts in pavements for trench openings shall be made at

least six inches wider on each side than the Wldth of the
trench at the top.
" In all cases the contractor shall maintain the roadway over
the sewer constructed for a period of thirty (30) days after
the acceptance of the sewer by the Board of Public Works,
and in no case shall the thirty (30) per cent. of the total
amount of the contract reserved for thirty (30) days under
the provisions of the City Charter be paid to the contractor
until the roadway shall have been’ leveled or surfaced to the
satlsfactlon of the City Engineer.

- 'Where necessary to cut through the existlng planking or
pavement the same shall be removed in such manner as to
permit the backfill being thoroughly compacted by tamping
with sufficient water to make the earth pack before any plank-
mg or pavement is relaid. :

The payment for replacmg planklng or pavmg so removed
shall be included in the prices bid for sewer work. .

All cement, sand and gravel for sewer work shall correspond
to that spec1ﬁed under “Concrete Sldewalks ” : ‘

PIPE SEWERS .

, Quality of Pipe —All pipe and specials used in constructing
this sewer shall be of the best quality, salt-glazed, vitrified
clay sewer plpe to be had in the Seattle market. Both body
and bell of pipe fifteen (15) inches or less inside diameter
shall be of standard thickness; pipe over fifteen (15) inches
inside diameter shall have a thickness not less than one-
twelfth (1-12) the inside diameter. All pipe and. specials
ghall be ‘sound and well-burned throughout their thickness,
imperv1ous to moisture, with a clear ring, smooth and well-
glazed on interior and exterior surfaces, free from cracks,
flaws, blisters, fire-checks or other 1mperfect10ns and “war-
ranted to stand a compressive stress between flat faces, of
three thousand (3000) pounds. Any pipe or special which
varies between any two diameters more than three (3) per
cent. shall be rejected. Any pipe or special which betrays
in any manner a want of thorough vitrification, or the use of
improper or insufficient materials or methods in its manu-
facture, shall be rejected. The Board of Public . Works and
the CltV Engineer shall constitute the only 1udges as to quality
of pipe. The name of the maker of the pipe proposed to ‘be
used must be given by each bidder.’ o

‘Alignment and Grades.—The alignment and grade of the
sewer will be indicated upon cross sills .or timbers, four .(4)
inches by eight (8) inches by ten (10) feet long, except
where sewers are 18 inches in diameter or less, sills or timbers
may be three inches by eight inches by eight feet in length,
bedded at intervals from twenty-five (25) to thirty (30) feet,
at right angles to the line of the sewer. These timbers shaill
be furnished and solidly bedded by the contractor. . The line
will be given, and the cut to the invert of the sewer ‘will be
marked on these timbers. A marker board must be :nailed
to each timber by the contractor, so that a line drawn from
the top of one marker to:-the other will mdicate true’ 'line
and true grade, the mvert being known ‘depth’ below and
parallel with- said line. The contractor 'shall provide a
suitable plumb bob and rod to project this line accurately
to the bottom of the trench, the rod used for measuring depths
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to have an iron shoe projecting accurately at right angles to
the rod a distance of about five (5) inches.

Trenching.—The ground shall be excavated to the required
depth and width, principally in open trench. The completed
trench shall be kept not less than thirty (30) feet ahead of
the pipe layers. The trenches shall be at least six (6)
inches wider on both sides, or a total width of twelve (12)
inches more, than the exterior diameter of the pipe. If rock
is excavated it must be removed tc a depth of four (4) inches
below the bottom of the bell and the trench refilled with sand
well tamped. : :

- The contractor shall furnish all necessary machinery for
the work, shall pump, bail or otherwise remove any water
which may be found or which may accumulate in the trenches,
and shall. perform all work necessary to keep them clear of
water while the foundations and the masonry are being con-
structed or the pipe laid. T :

.. .When necessary the sides of the trench shall be braced
and rendered secure, and either open or close sheathing
used, to the satisfaction of the City Engineer. The cost of
all such sheathing must be included in the price bid per linear
foot for the completed sewer, and no extra payment beyond
such price wiil be allowed. : : S

Tunneling.—Where the trench is ten (10) feet or more in
depth, tunneling may be resorted to. Open trenches between
tunnels shall not be less than eight (8) feet in length, and
the tunnels shall not be more than two (2) feet longer than
the depth of the trench. Tunnels shall be at least two (2)
feet higher than the diameter of the sewer, but in no case less
than four-(4) feet high and two (2) feet wide. =

_ Pipe Laying.—Before being laid the pipe and specials must
be carefully inspected for defects, and those not meeting the
foregoing specifications shall be rejected. The accepted pipe
shall then be fitted together, matched and marked, before
being lowered into the trench, and must be laid as marked.
The pipe must be so laid in the trench that after the sewer
is completed the interior surface thereof shall conform ac-
curately to the grades and allignment given by the City Engi-
neer. All adjustment fo line and grade must be done hy
scraping away or filling in the earth under the body of the
pipe and not by blocking or wedging up. Great care must
be exercised that the pipe has a full, solid bearing along its
entire length. Before laying the interior of the bell shall be
carefully wiped clean and the lower part well covered with
cement mortar before the insertion of the spigot end. Special
care must be taken that the annular space at the sides and
bottom, as well as the top of the joint, is well filled with
mortar, which must be thoroughly worked in.

The cement mortar for filling the joints shall be composed
of one (1) part cement and two (2) parts sand.

Cement Specifications.—See page 17. - '

All sand shall be clean, sharp, washed sand, free from loam,
clay or vegetable matter. ' '

" The mortar shall be thoroughly mixed just before being
used. Any mortar which has begun to set shall be thrown
away and fresh mortar used. ' :

As soon as each join of pipe has been properly placed and
jointed, the spaces between the pipe and sides of the trench
shall be carefully filled with sand or fine earth and well
rammed under and around the pipe. Sufiicient filling and
tamping must be done to hold the pipe firmly in position. The
joint must be checked for line and grade before the next
succeeding joint is placed. :

Running water shall at all times be kept from the joints
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for at least twelve (12) hours after completion, and if at

any time it be the judgment of the City Engineer that it is
necessary to do so, he may require the joint to be caulked

with oakum before being cemented. _ ,

Where quicksand is encountered, the pipe shall be bedded
in concrete, as shown in detail on the plans. All concrete
used will be paid for at the rate bid for the same per cubic
yard; such payment to be in full for furnishing and placing
in position all material required. : _ ' :

- Wyes will be placed at the positions shown upon the plan
or as directed by the City Engineer. An earthenware stopper
must be used to close the open end of each wye. The inclina-
tion given each wye, unless otherwise directed by the City
Engineer, will be about thirty (30) degrees above the horizon.

The interior of the pipes shall be carefully cleaned from
dirt, cement and superfluous material of every description.
Each joint shall be carefully scraped as the work progresses,
or, when directed by the City Engineer, a wad made of a
sack filled with hay, large enough to fll the pipe and attached
to a rod or cord, shall be kept in pipes eighteen (18) inches
or less inside diameter, and drawn forward as the work pro-
ceeds, care being taken not to loosen the joints. L

Back Filling.—Back filling shall follow close after the pipe
laying, and in no case more than 200 feet in the rear, unless
special permission is obtained from the City Engineer. The
earth shall be filled in and well rammed in layers, not ex-
ceeding one foot in thickness, up to the surface of the street,
and in no case shall the number of men filling exceed the
number of men ramming. Special care must be taken, in.
filling and ramming the first layer, not to disturb the pipe.
No walking on the pipe will be allowed until at least nine (9)
inches of earth has been placed upon it. In lieu of ramming,
the earth may be thoroughly flushed or water settled.

Payment will include furnishing and laying the pipe and
specials, the removal of existing sewers, all connections to
existing sewers, the adjustment of inverts to existing man-
holes, as shown on the plan and as directed by the City
Engineer, earth excavation, sheathing, pumping, back fiilling,
restoring the street surface, hauling away surplus earth and
material, and all other work and material required by these

specifications or necessary to give a finished result.

BRICK SEWERS PR

Quality of Brick.—Where shown on the plans or as directed
by the City Engineer, oviform or circular brick sewers shall
be constructed in accordance with the details shown on' the
plans. The brick used for the inverts shall be selected, per-
fectly-shaped, straight-edged brick, burned bhard - entirely
through in all respects equal to first-class paving brick.
They shall not absorb more than three (3) per cent. by
weight of water after being thoroughly dried and immersed
in water for forty-eight (48) hours.- When broken the frac-
ture shall be uniform throughout, not granular, and free from
pebbles.” No brick will be accepted which contain lime or
other substances which may cause ‘spalling, or 'pitting :of:
the surface when the “brick have been soaked in water for:
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three (3) consecutive days and then exposed to the air for
the same length of time. Where shown on the plans, the
inverts and arches shall be constructed of wedge-shaped
brick. The brick for the remaining portions of the sewers
shall be a good quality of sound, hard-burred, perfectly-
shaped, hard-ringing brick, presenting a smooth and regular
surface. They shall be made from well-ground clay, free
from lumps or pebbles, and when thoroughly dried and im-
mersed in water for twenty-four (24) hours they shall not
absorb more than six (6) per cent. by welght of water.

- Brick Laying.—None but sound, whole brick shall be used
in the construction of sewers, except as may be specially
directed. All brick shall be thoroughly wetted immediately
before being laid. - They shall be laid in straight courses,
parallel with the axis- of the sewer, .with “push” joints, so
as to thoroughly fill every Joint with mortar. The mortar
shall be composed of one (i) part Portland cement to two
(2) parts of sand. The cement and sand and mortar shall
conform to the foregoing specifications for pipe laying. CAll
joints shall be as nearly as possible of a uniform thickness
and not exceeding three-eighths (3) of one (1) inch. On the
inside -of the invert the joints shall not exceed one-eighth
(%) of one (1) inch in thickness. All joints on the sides
and on the invert shall be struck when laid. The upper
arch shall be built upon strongly made. centers. The crown
of the arch shall be thoroughly keyed with stretchers and all
joints shall be well filled with mortar. The centers shall

not be withdrawn until the mortar is well set. The exterior.

surface of the upper arch shall be covered with a coat of
mortar, not less than three-eighths (3) of one (1) inch in
thickness. All brick work shall be thoroughly bonded. The
unfinished ends of all sewers shall be racked back in courses.
No “toothing” will be allowed. ‘The finished sewer shall
conform accurztely to the dimensions and shape shown in
detail on the plan. Slants, of the diameter shown on the
plans, shall be furnished by the contractor and set where
directed, in a neat and workmanlike manner, and to the sat-
istaction of the City Engineer. Each slant shall be provided
with an earthenware stopper. ‘ S

,B:ack ‘Fi’lling.«-——Aftler the magonry shalli héﬂre 'bécdﬁxe thdr—
oughly set and hardened, the trenches shall be refilled. Spe-

cial care shall be taken in filling around the sides of the

sower and to the depth of one (1) foot over the top of the
pipe. The earth for .this portion.of the sewer. shall be de-
posited in layers not exceeding six (6) inches in thickness,

and thoroughly rammed. In no case shall the number of

men filling exceed the number of men ramming. After the

fill has. been brought to a depth of not less than one (1) foot
over the top of the outside arch, the remainder of the trench
may be £lled in the ordinary way and thoroughly water
settled. ' A

" Measurements of each size of pipe or brick sewers con-
structed will be made on the slope from center to center of
manholes. -~ L

Payment will include the slants, excavating, sheathing,
pumping, back-filling, and all other labor and material neces-
sary for the finigshed work. L , ‘

SIDE SEWERS

. Bide Sewers shall be constructed in accofdance with ,'the
standard plans and specifications for sewers. The top of
gide sewer connections at the curb line shall be one (1) foot
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above th_e top of the main sewer unless otherwise directed
by the City Engineer.

Existing side sewers shall be relaid in the manner provided
above for side sewers.

WOODEN BOX SEWEES

All lumber for sides and bottom shall be sized on one side
and two edges. The box shall be laid to a true and even
grade, well nailed together with 60d wire nails and shall
be made practically water tight.

Payment for wooden box sewers will include all excavation.

SUB-DRAINS UNDER SEWER.

'A sub-drain of size indicated shall be constructed of sewer
pipe laid with open joints, and surrounded with gravel. At .
sgl}:able intervals sumps may be constructed if proper pro-
vision be made to prevent sand and other material from run-

ning and undermining the adjacent masonry. After the
completion of the work, these openings shall be filled with
concrete or brick work surfaced and finished in the same
manner as in the main sewer. ' '

I:ayment will include all pipe, gravel, and neceésai'y exca-
vation. .

BRICK MANHOLES

The excavations for all manholes and flush tanks shall be
sufficient to leave six (6) inches in the clear between their
out_;er surfaces and the bank or timber used to support it.
Brick shall be of good quality, sound, hard and evenly burned,
made of clay, free from large lumps or large pebbles that
will not pass between rollers set three-eighths of an inch
agart. Un@uly warped, clinkered or badly fire checked brick
will be rejected. When thoroughly dried and immersed in
water for twenty-four hours, brick used in the construction
of manholes shall not absorb more than tem (10) per cent.
by weight of water. Brick shall be wetted just before being
used and shall be laid with shove joints. Mortar used shall
be composed of one (1) part Portland cement and three (3)
parts sand. The cement and sand conform to the foregoing
gpeciﬁcations. Special care shall be taken to see that all
joints are well filled with mortar. The covers of manholes
§hall be brought accurately to the grade given. The channels
in manholes shall conform accurately to the sewer grade.
.In the case of pipe sewers, split pipe shall be used for the
gnverts to these channels where possible. Where a curve
in the channel or some other condition prevents this, the
ch:;nnel shall be formed of bricks on edge, set in mértar.
Brick channels shall be lined with cement mortar, one-
quarter (%) inch thick, mixed one part cement to on’e part
sand, and shall be exactly semi-circular and of the diameters
of the pipes which they connect. If these be of different

diameter, the channel shall taper
the other. p uniformly from one to
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§ Iron 5+ep' s Manholes shall be provided with a cast iron frame and
it , _ cover, in accordance with the details shown. All iron cast-
e ings shall be made from a superior quality of gray ironm,
o remelted in the cupola or air furnace, tough and of even
i grain, and shall possess a tensile strength of not less than
18,000 pounds per square inch. Test bars of the metal three
; | (3) inches by omne-half (¥2) inch, when broken transversely
‘; eighteen (18) inches between supports and loaded in the
, 2 . | center, shall have a breaking load of not less than 1,000
o —0, pounds and a total deflection of not less than three-tenths
; i : (3-10) of an inch before breaking. Specimen bars shall be
' - ‘ prepared when required. All castings shall conform to the
L i shape and dimensions required by the detail drawings fur-
' | nished by the City Engineer and shall be clean and perfect,
‘ ! without blow or sand holes, or defects of any kind. No plug-
! ging or stopping of holes will be allowed. All castings that
‘ fall short more than five (5) per cent. in weight, from those
required by the plans, will be rejected. All castings, after
being approved by the City Engineer, are to be coated with
: asphaltum by dipping the same into a bath having a tem-
! - ) ) . perature of at least 300 degrees ¥., and allowing the castings
' . 4 to remain long ensugh to obtain a thorough coating, and
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BRICK MANHOLE 37




RS

SEWERS—Continued

never less than twenty (20) minutes. When permitted by
the City Engineer, castings may be painted with three coats
of Smith’s Durable Metal Coating, or some other approved
composition. Connections to manholes shall be made by re-
constructing inverts as shown on the plan or as directed by
the City Engineer. -

Payment for adjusting mverts will be included in the price
bid for manholes. ‘

All manhole, catch basin and flush tank covers shall have
an even bearing on the frame. .

Concrete for base or footing shall be composed of one (1)
part Portland cement, two (2) parts sand and five () parts
gravel or broken stome.

Where the foundation is in hardpan, the City Engineer
may order the modified form of manholes, as indicated by
dotted lines on the plan, involving a less amount of exca-
vation and of brick work. A deduction of five dollars ($5.00)
from the price bid will be made for each manhole so modi-
fied.

All manholes in ungraded streets shall be bullt to the street
grade shown on the plan, but shall be extended to the surface
of the ground as hereinafter provided. (See “Manhole Exten-
sions.”)
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‘Where shown on the plan, existing manholes shall be re-
adjusted in such manner as to permit a proper connection
for the new sewer, in accordance with the details given. The
cost of such work, including all labor and material required,
shall be included in the prioce bid per linear foot for the

completed sewer, and no extra payment will be allowed
therefor : )

" DROP MANHOLES

: The plans for standard Manhole will apply for drop
manholes exdept as more particularly shown in detail on
Standard Plan for drop manholes. The specifications :for
standard manholes shall apply for drop manholes except as
nerein provided. The vertical sewer pipe shown on plan
shall be supported by concrete surrounding the pipe with a
uniform width of twelve inches. This concrete shall be com-
posed of one (1) part Portland cement, three (3) parts sand
and six (6) parts gravel or broken stone. The pipe shall be
securely bound to the manhole by one-eighth (14) inch wire
fastened around the pipe and carried .through the wall of
the manhole. Where the two spigot ends of the horizontal
sewer plpe meet they shall be united by a cement collar of
ample size and strength to firmly hold the pipe.

Payment will include furnishing and placing the vertical
sewer pipe above described, concrete blocking, wire, etc. The
horizontal pipe will be paid for as _pip__e sewer.

BRICK FLUSH TANK_S . :

The specifications above for manholes shall apply to flush

2P IR Alferna*fe Plpmg Sgs+em -
FL_USH TANK
3
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tanks in regard to brick work and general requwements for y
castings. :

-Flush tanks shall be plastered on the inside with a coat of
cement mortar one-quarter (4) inch in thickness, mixed one
part cement to one part sand. Flushing apparatus shall

: conform to the detail plans. Other designs of flush tanks
L may be used, provided that detail plans thereof shall have !
& S been submitted to the City Engineer and approved by him. |

Flush tanks shall be connected to the nearest watermain by i
a one-half (34) inch galvanized iron pipe. The tap shall be ?‘
CRI furnished by the City Water Department and the contractor g
shall deposit with said department the sum of eight ($8.00) ;

—34 % ;
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s dollars in payment therefor. The contractor shall furnish
B and place in position a regulating device of a pattern ap-
A proved by the City Engineer. Where there is no existing
| watermain, the contractor shall furnish and place in posi-
{ tion the regulating device, together with sufficient length of
ih one-half (%) inch galvanized iron pipe to project not less

) Cover.......93 /bs
| 5 Riing....... 336
r i TO/3.429.
j ; Approx. Wts.
! ,

than two (2) feet beyond the tank. He will also be required
; to deposit with the City Water Department the sum of eight
i ($8.00) dollars to cover the cost of makmg the connection
[ when the watermain is laid.

Payment for flush tanks will include the cost of the regu-
lating device, the price paid the City Water Department for
the tap and the connection to the water main.

BRICK CATCH BASINS AND INLETS

Brick shall correspond in quality to that specified in the ‘
standard specifications for brick manholes. When directed !
by the City Engineer, all brick shall be thoroughly wetted
before being used. Special care shall be taken that all joints
are well filled with mortar. The mortar used shall be com- *
posed of one part Portland cement to three (3) parts sand.
It shall be mixed in small quantities and used immediately
v thereafter. Mortar once set shall be thrown away. Catch
o basins shall be plastered on the inside with a coating of

: cement mortar, one quarter (%) of an inch in thickness,
. mixed one (1) part Portland cement, and one (1) part sand.
G All concrete for catch basins shall correspond to that speci-
) fied for brick manholes.

——— ot =
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The connection made from the catch basin to the sewer
shall be located to meet the requirements of the Public Utili-
ties Department of Seattle, as shown by the plans adopted by
g)hi?i Board of Public Works, and on file at the City Engineer’s

ce.

After catch hasin connections are made, centractor shall

“rod” all inlet and outlet pipes. Any connections that cannot
be (siuccessfully rodded shall be removed and new connectiong
made

All catch basins shall be provided with cast iron frames
and covers, inlet gratings and outlet traps as shown on
standard plans, which shall meet the requirements for cast
iron as specified under manholes.

Small pieces of curbs, gutters and lips necessary to. piece
out shall be included in the price bid for catch basins.’

CONCRETE MANHOLES, FLUSH TANKS AND CATCH
BASINS

The concrete shall be composed of one (1) part cement,
three (3) parts sand and five (5) parts gravel. The ma-
terials used shall be of the same quality and mixed in the
same manner as specified under concrete sidewalks. The
concrete shall be mixed wet, poured or shoveled into the
forms in such a manner as to prevent separation of the
materials. It shall be sufficiently spaded to produce dense
concrete, free from air bubbles and having a smooth surface
next to the inner form, and shall be laid continuocusly
in order to form a monolithic mass. "All forms shall be

water-tight. The contra.ctor shall provide all forms neces-
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sary to construct the manhole the. shape and dimensions
given. No fllling in around the work will be allowed until
the concrete has thoroughly set. Any additional work reces-
sary to construct concrete manholes, flush tanks or catch
basins shall be made in accordance with standard plans
and specifications for brick manholes, flush tanks and catch
basins. The catch basins and flush tanks shall be water-
tight. The necks shall be constructed of brick as shownh in
detail on the plan.

WOOD MANHOLES

The lumber for. the sides and bottom  shall be sized on
both edges. The box shall be well nailed together with €0d
wire nails. ‘
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WOOD MANHOLE EXTENSIONS

‘In ungraded streets all :manholes shall be extended from
the proposed street grade to the surface of the ground, as
shown on the plan or as directed by the City Engineer, by
constructing an extension of wood, which shall be buiit in all
respects in accordance with the detail plans therefor All
edges shall be square. g

REBUILDING IIAN HOLES

The contractor shall use such of the old materiais as
directed by the City Engineer and shall furnish all new ma-
terial required to construct the manhole to meet the re-
quu-ements ot the plans and specifications. .

BEBUILDING CATCH BASIN S

The existing catch bagins :shall be rebuilt in the . position
shown. The contractor shall use such old material as may
be directed, and shall furnish all new material required, in-
cluding all standard connections and making all necessary
excavation.

MOVIN G CATCH BASINS

The existing- catch basins shall be moved to 'che position
shown. The contractor shall furnish all material and make
the necessary standard connections .and do all required ex-
cavating. - e

INLETS

Inlets shall be set in a neat and workmanlike manner,
conformmg to the existing curh and gutter, unless other-
wise directed by the City Rngineer.- They shall be well
bedded in concrete as shown in detail on the plans. When
set in pavement, the highest point of the “U” shall be set
one (1) inch below the surface of the pavement, and care
should be taken that the pavement is brought down sc as
to lead all water quickly into the inlet. The connection
from the inlet to the catch basin, whether the inlet is new
or existing, shall be made in a straight line and no bends
whatever = will be allowed and shall successfully admit
of “radding”. = »

MOVING INLETS

Existing inlets shall be moved to the new positions The
contractor to furnish all new material required and to reset
such inlets in the manner as specified for new wark.
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CURB INLETS

"They shall be set in a neat and workmanlike manner, con-

forming to the existing curb- and gutter unless otherwise:

directed by the City Engineer. They shall be bedded in con-
crete composed of one part Portland cement, three parts
sand and six parts gravel or broken stone as shown in

detail on the standard plans. The connection from the inlet.

to the catch basin shall be made in a straight line, and
no bends whatever will be allowed.

N
X
1 - ‘J
- P N
' — ! S | Section
— | | |
h R
. ol
- 254 5

| Surface of Pavemenr
Z N :

Trathérse Section
Cover.....c...«.. 332 /bs
fFrame......... 65 »
7ors/.. ....-.. .. 88

CURB INLET"
48 ~-

STANDARD PLANS AND SPECIFICATIONS

'WATER MAINS

 CAST IRON PIPE

The pipe shall be of the kind usually known as “Hub and
Spigot,” and in general each straight pipe. shall be twelve
(12) feet long, exclusive of socket. The form and dimensions
of all hub and spigot ends of all pipes and castings shall
be subject to the approval of the City Engineer, and shall
conform accurately in shape and dimensions to any draw-
ings which may be" furnished by him- from time to time:
Each pipe shall have cast upon it the initials of the makers
name and year of manufacture '

Weight and Dxmensmns.——The wexght and dlmensxons of
pipe shall be as follows

oo : Maxi- . | Weight Depth | Weight
Bize, . mum Thick-: Caulking | of Pipe. | of Lead | of Lead
Inches Class Head | ness of Space Laying | Joint in | per Joint
' in Feet Pipe -+ 112 Feet | Inches {in Pounds
4, .....1... evave; 816 | 34 inch.l0.35 1nch 286 lbs.| " .2.256 -1:.6 lba.
8...... A 286 ¥« 10.35 _ 414 ¢ | 2.25 .f8‘¥ “
B 468 .| % ¢ [0.35 ¢ 470 “ 2.256 | 8% *
8......] A 300 | % ¢ (035 * | 613 « | 225 |113 «.
B - 429 % - ® |0.35 * 686 “. 2.25. 11}2 .
10...... A - 30¢ 1.5, % .10.35. ¢ | 845 % 2.25 13}; ‘.
. B 408 # ¢ 035 935 * | 2.25 1315 &
i2...... A 228 % “ 10.40 * | 1003 ¢ - 2.25 1815 ' %
B 401 (3% “ (0.40 :“ 1216 “ 2.26 1834 ¢ .
16...... A 2568 ?‘ ¢ 10.40 “. | 1598 “ %.75 .| 28 ¢
B 387 2 « loig0 « | 1g7e * | -2.75° | 2334 =
20...... A 274 | % « |0/40. = | 2324 «| 275 |35 «-
B 378 |1 “« 10.40 ¢ 2672 ¢ 2.76 | 35 .
2...... A 242 g 4 10.40 ¢ 2975 “ 2.75 42 “
B 371 {136 = (0.40 “« |.3598 .« | 2.75 |42 . ©
80...... A 283 |13 ¢ [0.40 “ .| 4456 * | = 2.75 82 .
' B ] 401 {13 % 10.40 -* | 5491 ‘“ 2.75 52 -

No "pipe shall vary more than tour per cent. either way
from the above specified weight. The weights:of all pipes
shall. be conspicuously painted in white on either outside
or inside before delivery on the work.

‘The Weight of lead per joint in the above table is given
for convenience in estimating amount of lead only. The
actual amount necessary will depend upon .the size of the
bells, Whlch vary with different makes of pipe.

Quality of Metal.—All pipes and special castmgs sha.ll be
made of cast iron, of good quality, remelted in a cupola or
air furnace, and of such character as to make the metal of
the castings strong, tough and of sound, even grain, and
such as will satisfactorily bear’ drilling, chipping and cut-
tings. It shall possess a tensile strength' of not less than
18,000 pounds per square inch. Test bars of the metal,
poured from the ladle at any time, two (2) inches by one
(1) .inch by twenty-six (26) inches long, when broken trans-
versely twenty-four (24) inches between supports, shall haye
a breaking load of not less than 2,000 pounds, and shall have
a total deflection of not less than tlurty two hundredths (0.32)
of an inch before breaking. All pipes shall be entirely free
from sand holes, scabs and defects of every kind -No piug-
gmg or ﬁlling will be allowed

Coatmg.«—»—Before being coated all plpes and speual cast-
ings shall be thoroughly cleaned from all scale, rust cr other
deleterious matter, beth inside and outside. They shall then

49




WATER MAINS—Continued

be immediately coated with a preparation of hot coal tar
pitch varnish. The coating must be durable, smooth, glossy,
hard, tough, perfectly waterproof, not affected by any salts
or acids found in the soil, free from bubbles or blisters,
strongly adhesive to the iron under all circumstances, and
with no tendency to flow when exposed to the sun in sum-
mer, or to beceme so brittle as to scale off in winter. This
coating shall be applied at the foundry where the pipes are
cast. Care shall be exercised in handhng the pipe and fit-
tings up -to the time they are laid in the trench so as not
to injure the coating. If any rust spots appear on the pipe
when delivered on the work they shall be removed, and
the pipe coated with P. & B. or some.other approved coating.
If the workmen, in laying or caulking the joints, remove the
coating, it shall be replaced as speciﬁed for rust spots

Standard Specials.—All standard specials, such as crosses,
tees, bends, reducers, plugs, yokes, offsets and sleeves, shall
be made of the same quality of iron as specified for pipe,
and shall be coated with a similar preparation of coal tar
pitch varnish, or such other coating as may be approved by
the City Engineer. They shall conform to such dimensions
as may . be required, and shall not vary more than five (b)
per cent. either way .from the computed weights on file in
the office of the City Engineer. Plugs shall be furnished

. and set where directed where directed, they shall be fur-

nished with yokes, put on in a manner satisfactory to the
City. Engineer ‘They shall be tapped for four (4) inch screw
pipe. : The weights of all standard specials used shall be
conspicuously painted in white on either inside or outside
before delivery on the work: Before Inserting the four-
inch plug, the threads shall be covered Wlth one coat of
steamfitters’ cement.

"Special Castings.———Any special 'casting required shall be

. made in accordance with .the details shown, from the same

quality of iron as specified for pipe, and shall be subject to
the same requirements as to cleaning, coating and marking
weight. - BEspecial care must be taken to have the socket of
the required size.  Any special casting which is defective
in joint room, from any cause, will be rejected. They shall
conform closely to the dimensions and weights given. Special
castings will be paid for at the rate bid therefor per pound,
and such payment shall be in full for furnishing and setting
in place, including all labor and materials. No excess of
weight above the estimated weight for the respective pat-
terns of more than five (5) per cent. will be pa1d for.

‘ Alignments and Grades.—-—Ahgnments and grades ‘will be
given from hubs driven into the ground parallel with the
line of pipe. In graded streets grades may be taken, when
directed, from the existing curbs. The top of the pipe shall
be at the following depths below the curb elevations, meas-
ured to the barrel of the pipe:

For six (6) inch and eight (8) inch pipe, thirty-five (35)
inches: for ten (10) inch pipe, forty (40) inches; for twelve
(12) inch pipe, forty-three (43) Inches; and for all larger
sizes up to thirty (30) inch pipe, inclusive, thirty-six (36)
inches. Where one side of street is higher than the other,
due allowance shall be made to secure proper cover.

In ungraded streets the pipe shall be laid in conformity
with the grades shown on the profile, and no allowance will
be made for extra excavation beyond the price bid per linear
foot of pipe in place. The pipe shall conform accurately to

the slignment and grades given.
- Gate valves, hydrants, standard spemals and special cast-
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ings shall be set as shown on the plan, or as directed by the
City Engineer .

Trenching.—-Trenches for the pipe shall be opened in ac-
cordance with . the lines and grades given, and in such order
as may be directed. They shall be of sufficient width to give
convenient ‘access to the pipes for caulking the joints and
Wherever

ficiently drawn off, at contractor’s expense, to obtain a firm
basis for the pipes, and to admit of the caulking being prop-
erly performed.

- Wherever the pipe is to be laid on a ﬁll such :fills shall
be made of proper material and of such dimensions as to
be not less than eighteen inches in depth over the top of
the pipe, and four:feet.in width on top of the fill, with proper
The fills shall be properlv compacted by tamp-
ing or otherwise, as may be directed by the City. Engineer,
before laying the pipe. The cost of such filling shaill be in-
cluded in the price bid per linear foot for the pipe complete.

~Any culverts or box drains which may be necessary. through

fills shail be constructed in accordance with the details
shown on the plans, or the direction of the City Engineer.

Such work will be paid for at the prices. bid therefor as

stated on the bid blanks for this improvement

"All parts of stumps that are within four (4) feet of the
pipe must be totally removed. Boulders or rocks must be

removed to the width of the trench before the water main

is laid, and the cost of such removal must be _included ‘in

;the price per linear foot of water main laid

Wherever paving, _macadam planking, ete., have to be dis—
turbed to permit the -contractor to lay the pipe, he will
remove it and replace -it in as good condition .as when dis-

‘ ‘turbed. The relaying of all paving shall be subjeet.to the

Drovisions of Ordinances Nas. 17313 and 25150. The cost of
relaying all paving, macadam, planking, etc., shall he included
in the price bid per foot of plpe laid in place :

Laying Pipe.—Af.ter the trenches areé completed to. the

‘required depth, the spigots of the pipe shall be so adjusted

as to give uniform space all round, and if any pipe does
not allow sufficient space it shall be replaced by one of the
proper dimensions. The joint shall at all times be not less

:in- thickness and depth  tharn shown in the foregoing table

of weights and. dimensions. Gaskets of clean, sound hemp
yarn or oakum braided or twisted and tightly'drawn, shall
be used to pack these joints. When required, a space one-
qua.rter (%) of an inch shall be: left between contiguous

: pipes

' Jointing.—The lead” used shall be of the best. quality of

‘pure, soft lead, suitable for caulking and securing a  tight

and permanent’ Joint. Before running the lead, the joints

‘shall be carefully Wiped out to . make them clean and dry.

The joint shall be run full at one pouring, and the melting
pot shall be kept within fifty (50) feet of the joint about to
The joint shall be caulked by competent me-
chanics; the caulking to be faithfully executed and in such
manner as to secure a tight joint without over-straining the
iron of the hub. The lead, after being caulked, shall be flush
with the face of the socket. The bell hole shall be perfectly

.free from water while joint is being prepared.

The pipes and all other castings shall be carefully swept

“out and cleaned, as they are laid, of any earth or rubbish
. which may have found place inside during or before the
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operation of laying. Every open end of a pipe shall be
plugged before leaving the work for the night. -

Whenever it shall be discovered that a lead joint is less
in depth than required by these apecifications, the contractor
will be required, at his own expense, to drill, cut out, or
otherwise remove the lead from any or all joints  desired,
until the City Xngineer:is satisfied .that all shallow joints
have been discovered. All joints deficient in lead depth must
then be cleared of lead and yarning, re-yarned the depth re-
quired- by : these gpecifications, leaded and caulked as re-
quired; all at the contractor’s expense. o

Back Filling.—In refilling the trenches, the earth filled into
the bottom of the trench, under and to the top of the pipes
and other castings, shall be free from stones and carefully
packed and well rammed with proper tools for the purpose.
Speclal care shall be taken in ramming not to injure the
coating of the pipe.. -~ - -

Care shall be taken to give the.pipe a solid bearing through-
out its entire length. The earth filling above the pipes shall
be sufficlently packed and rammed to prevent after settle-
ment, and the material used shall be free from large stones.
The trenches shall, in all cases, be refilled with the material
furnished by their excavation, provided that it be of proper
quality. In lieu of ramming, the trenches may be  thor-

‘bughly water séttled.

"'The City Water Department will charge the contractor

for city water used in settling earth at the rate of $1.40 for
every 100 cubic yards of material water settled. The con-
tractor will be required to furnish all hose and other imple-
ments necessary for said water settling. The City Inspector
in charge of the work will be authorized to open and close
the hydrants without cost to ‘the contractor, provided that
any damnges resulting to the city hydrants while in use for
the purpose of water settling will be repaired by the QCity

“Water Department, and the cost of said repairs will be de-

ducted in the contractor’s final estimate. 'Any hose, pipe or
other utilities belonging the the City Water Department,

.and any labor furnished by the City Water Department in
‘connection with the water settlings, will be charged to the

contractor in the final esilmate.

.. Tests.~All pipes shall be able to stand a thorough ham-

mer testing while under the following hydraulic pressures:
For six (6) inch and eight (8) inch pipes, five hundred (500)

‘pounds - per squaré inch; for ten (10) inch and tweive (12)

inch pipes, four hundred (400) pounds per square inch, and
for larger siges, three hundred (300) pounds per square inch.

As soon as any section of pipe between any two  gate

.valves is laid, or when directed by the City Engineer, the
Bame shall be tested by hydraulic pressure.  The pressure

shall be brought up to three hundred (300) pounds per square
inch for four (4) inch, six (6) Inch and eight (8) inch pipes;
two hundred seventy-five (275) pounds per square inch for
ten (10) inch pipe; two hundred fifty (250) pounds per
square inch for twelve (12) inch pipe; two hundred twenty-
five (225) pounds per square inch for sizteen {16) inch pipe;
and two hundred (200) pounds per square inch for all larger
sizes, and while under this pressure each pipe shall be

thoroughly hammer tested from end to end. Any pipe which

exhibits any defects shall be taken out and replaced by a

.sound pipe. All pumps, gauges and other appliances used

In making this test shall be furnished by the contractor, but
the City reserves the right to test and approve all gauges
used. " If, after any portion of the trench is refilled and be-
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fore the final release of contract, any defects appear, the
contractor shall, at his own expense, re-excavate such por-
tion in order to make good said defects.. ‘ i

Measurements.—~Measurements for the estimate of pipe
will be taken along the top of the pipe in a vertical. plane
passing through its axis; including all gate valves and stand-
ard specials, but omitting all special castings.. »

- Payment for cast iron plpe will be in full.for furnishing
and laying . the pipe, and all standard specials shown on the
plans, and shall also include all trenching, jointing, back-
filling, restoring the street. surface, relaying of paving  or
planking, and all cther material and labaor necessary for the
completed work. Any standard specials not shown on the
plans, and which may be ordered by the City Engineer, will
be paid for at the rate of six:cents ($0.06) per pound, in
place, In case any such standard specials as shown on the
plan are omitted in the work, a corresponding reduction
will be made from the estimate. Any excavation above that
shown on the profiles, or specified above, under “Alignment
and Grades,” which may be ordered by the City Engineer,
will be paid for at the rate bid for “Extra Excavation” per

cubic yard. - ' o ,
. GALVANIZED IRON PIPE

_The pipe shall be standard size, guaranteed wrought iron
pipe, galvanized,  full weight,” and equivalent in quality in
every respect to the pipe manufactured by A. M. Byers & Co.,
Pittsburg. All pipe above 114 inch internal diameter must
be lap welded. = All pipe less. than and including 11 inch
inside diameter may be butt welded. No steel pipe will be

accepted. The weights must not vary more than 5 per cent.
from the weights given in the following table:

For 314 in. inside diam., wt. per £t .84 1bs.
For 3 in. inside diam., wt. per ft..couoeooveveeeonne. 1.12 1bs.
For 1 in. inside diam., wt. per ft...eeoo..... 1.67 1bs.
For 2 in. inside diam., wt per ft.........oceeenen.. 3.66 1bS.
For 2% in. inside diam., wt. per ft.......oeoeeeeeo...... 5.77 1bs.
For 3 in. inside diam., wt. per ft.......oooivoooeeo 7.564 1bs.
For 314 in. inside diam., wt. per ft.........oooooooeeo. 1 9.05 1bs.
For 4 in. inside diam., wt. per ft.—oooeeveeoo. 10.72 1bs.

Connections shall be made to the main pipe line by means
of a standard water pipe clamp with threaded outlet. When
possible connection shall be made to the main line at a
tapped plug. All threads of screw connections are to be
unbroken and cut full depth. Before connections are made
threads are to be well covered with steamfitters® cement.
The pipe is to be laid with a cover of not less than two (2)
feet. All galvanized iron pipe when laid shall be tested by
hydraulic pressure to 300 lbs. per square inch.: . .

Payment for galvanized iron pipe will include all trench-
ing and filling, necessary bushings, clamps, fittings and all
labor necessary to place in position, .

GATE VALVES
All gate valves shall be jron-bodied, brbnze«rhbunted, two-
faced. wedge valves of some standard make.” All valves shajl

be equal to those made by the Rensselaer Manufacturing Co.,
of Troy, N. Y. If required, detail plans of the valves pra-

‘posed to be used ghall be submitted to the City Engineer for

his approval. Valves and seat rings shall be of compaosition
metal, and valve stems.of phosphor bronze, of some ap-
proved proportions. All valves shall satisfactorily stand a
pressure of 300 pounds per square inch, both when closed
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and when open, and the contractor shall be required to fur-
nish a certificate of such test for each valve used. All
; valves, except by-pass valves, shall stand erect unless other-
TR wise shown. By-pass valves shall lie on their. sides. . All
¥ valves shall be provided with a nut for a wrench, and shall
k open by turning to the left, and shall have an arrow indi—
L cating the direction of opening.

] R All gate valves having a larger diameter than fourteen
1 s (14) inches, shall be provxded with a bevel gear and from
i two (2) to four (4) inch by-pass, according to the diameter
o used.

v Payment for gate ‘valves will include the cost of the valves,
b together with all material and labor necessary . for setting
. in place.

G . DISTRICT GATE VALVES

The district valves are to have a chain of approved pat-
tern and hand wheel. The chain will have a ring “which
b shall be around one of the gland bolts; the llnks of the
AR chain are to be such that a-lock can be passed through any
one, fastening two together, so as to prevent any turning
of the valve hand wheel. The entire valve, wheel and chain
are to be painted two (2) coats of pure lead paint, color
bright scarlet, and then varnished as. approved.

N AERRERTAT AR TREEE e AT R T o

S BRICK VALVE CHAMBERS

; Where shown. on the plans, or where directed by the Gity
Engineer, gate valves shall be enclosed in brick chambers
provided with a cast iron frame and cover, as shown on
RN standard’ detail plans.

o When directed by the City Engineer, valve chambers shall
be conneeted to the ‘sewer, or other suitable outlet by a
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four-inch sewer pipe dram the labor and material for which
shall conform in all respects to the standard city specifi-
cations for pipe sewers.

The brick used shall be of a good quallty, sound and hard
burned, and shall be laid in Portland cement mortar, mixed
three (3) parts by volume of clean sand to one (1) part by
volume of cement. ‘

The concrete to be used in the base and cover is speciﬁed
elsewhere in these specxﬁcations under the hpadmg “Con-
crete.”
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The reinforci’ng material to be used shall be mild steel of
an ultimate strength of 55,000 to 65,000 pounds per square

inch and an elastic limit of not less than one-half the ulti-
mate strength.

Cast iron covers shall be provided of design and size as
shown in the detail drawings, and also as designated in the
bill of material. They shall conform in quality of material,
coating,  marking and all other respects to special castings
as specified elsewhere in these specifications under the head-
ing of “Standard Specials” or “Special Castings.”

Payment.—Valve chambers with reinforced concrete covers
will be designated as large valve chambers, and will be paid
for at the rate bid for “Large Brick Valve Chambers.” Other
valve chambers will be designated as small brick valve cham-
bers, and will be paid for at the rate bid for ‘“Small Brick
Valve Chambers.”

The price will not include the four-inch sewer pipe drain,
which will be paid for at the rate bid per linear foot in
place for “Four-inch Sewer Pipe Drains.”

CAST IRON YALVE BOXES

All gate valves, except where they are enclosed in brick
chambers or wooden boxes, shall be protected by an ad-
justable cast iron valve box, provided with a suitable cover
and of a design satisfactory to the City Engineer. All valve
boxes shall be coated as specified above for cast iron pipe.

WOODEN VALVE BOXES

Where shown on the plans, or where directed by the City
Engineer, gate valves, including district gate valves, shall
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WQOD VALVE BOX

beyp'r(;tectéd b& a ﬁbbden box, conétructed of three (3) inch
lumber and made in conformity with the standard drawings,
unless otherwise shown on the pla_ps. : " N "

HYDRANTS

Hydrants shall be located as shown on plans. They shall
be of some standard make, at least equal to those made by
the Rensselaer Manufacturing Co. If required, detail plans
shall be submitted to the City Engineer for his approval. All
hydrants shall have bronze mountings, and be 80 -arranged
that all working parts can be removed without digging around
or disturbing the barrel.. They shall be set in a bed of broken
stone or coarse gravel. Hydrants shall be connected to the
main with a section of cast iron pipe, which shall conferm
both in material and laying to the requirements of these
specifications for main pipe. Each branch shall be provided
near the hydrant with an auxiliary gate valve placed verti-
cally and provided with a suitable cast iron valve box. This
gate valve shall conform to the foregoing specifications, All
hydrants and auxiliary gate valves shall have flanged ends.

Hydrants must have a waste orifice for draining them, so
located and designed that when all hose and steamer ports
are closed and the main valve slightly opened, water will
be forced through the waste orifice under pressure. The
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waste oriﬁce shall have a suitable threaded connection for
attaching a drain pipe. .

- The cast iron tees for. hydrant connections are to have
lugs cast on the outlet for ths insertion of rods to tie the
hydrant to the main. A cast iron hub and flange connection,
made in accordance with standard drawings, 18 to be bolted
on to each auxiliary hydrant gate valve. Hydrants are to
be shackled to the main pipe by two iron rods attached at
ona end to lugs cast on the outlet tee in the main pipe and
at the other end to lugs cast on the hub and flange con-
nection mentioned in the paragraph last above. The price
of these rods, together. with all nuts necessary to attach

them, is to be included in the price bid for pipe for hydrant

connections. Thege rods are to be painted with two coats
cf P. & B. paint. ,
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The dimensions and’details shall be as follows:

Inside diameter of cast iron pipe hvdra.nt connection. 6 inches . 8 inches
Inside diameter of stend pipe, not less than.......... 7 inches 9 inches
Depth helowsidewalk. ...... ... ... ..civiivneinnins 3 feet 3 feet
Diameter of valve opening, not less than............ - b inches 64 inches
Size of auxiliary gate valve........................ 6 inches 8 inches
Number and size of nozzles.................ooon.. 2—214 inch. 3—214 inch.
' . : i1—4 inch. 1i—4 inch.
Sizeof valve nut. ....... ... eiiriiiiiiennnnnnens 5-sided as per templet

Number of nozzle threads perinch................. S P ]
Diameter at top of threads, hose nozzles............ . o L O saInpies -
Diameter at top of threads, steamer nozzles......... Fnrms'hed by City E..ngmeer
Diameter of shgckle 3T L PR TR .. Y%inch 1 inch

That portion of hydrants below the surface of the ground

- shall be thoroughly repainted with “P. & B.” or some other

preparation approved by’ the City Engineer. The portion
above the ground shall be repainted with two coats of dark
green. The paint above the ground to be applied after the
hydrants are set and tested.

Hydrants shall be provided with an independent valve for
each hoze nozzle. All hydrants shall open. by turning .to the
left. They shall be able to stand a pressure of 300 pounds
when the hydrant valve is closed, and of 300 pounds when
the valve is open. :

Payment for hydrants wﬂl be in full for the hydrant proper,
the auxiliary gate valve and valve box, the hub and flange
casting, all bolts, nuts ‘and gaskets, laying, jointing, and set-
ting thereof in place, including all excavation and re-filling,
and all other materials and labor necessary for a finished
result, but will not include the tee on the main line.

When the auxiliary gate valve is' provided with a brick
chamber, in place of the cast iron valve box, the sum of
$4.00 will be deducted from the bid price of each hydrant.

'Hydrant Connections.—“Hydrant connections” will be paid
for at the raie bid therefor per linear foot, and such pay-
ment to be in full for furnishing, laying, jointing, and al}
other material and labor necessary for the completed result.
“Hydrant connections” will be measured from socket of tee
on main line to socket of hub and flange casting at hydrant.

RESETTING EXISTING HYDRANTS

Where shown on the plans or when directed by the City.
Engineer existing hydrants are to be reset. The work' will
conform in all respects to the specifications for setting hyd-
rants as mentioned elsewhere in these specifications. Where
existing hydrants are blocked to the main line the same
method will be used in resetting unless it is found necessary
in the judgment of the City Engineer to shackle them, in
which case some approved form of shackhng to- the main
line with iron rods will be used. : :

Payment for resetting of hydrants will include all’ labor
and material necessary to place and connect the hydrant
in its new position, but will not include new shackle rods
or new pipe for hydrant connections, which will be paid for
at the rate bid for “Shackle Rods” and “Hydrant Connections,”
as mentioned elsewhere in these specifications.

HYDRANT DRAINS

When ordered by the City Engineer, waste orifices of
hydrants are to be connected to the sewer or other outlet,
by galvanized wrought iron pipe of size as called for. It
is to conform in all respects to the requirements for “Gal-
vanized Iron Pipe,” as specified elsewhere in these speci—
fications. :
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WATER MAINS—Continued

Payment for hydrant draing will be in full for furnishing
and laying the pipe, including ail trenchmg, back- ﬁlhng, fit-
tings and all labar necessary to place in posltion, .

HYDR &N’l‘ LXTLN’SIONS

All two-flanged extensmns such as vertlcal extensmns in
the barrel of hydrants, or horizontal extensions between ;,he
hydrant and' ayxiliary gate valve, shall conform in quahty.
of material, coating, marking and all other respects to’ speecial
castings as specified elsewhere in these specifications under
the heading of “Standard Specials” or “Special Castings.”
In all eases the conptractoy must see that the. drilling in
ﬁanges of extensions will fit the dnllmg in ‘the flanges of
hyd;:ant barrels or. gate valves, as the case may be, and
in no case will the ¢ity be responsible for any error in
these drillings. The length of the vertical extensmns wxll
he determined after the hydrant-is in place.

Payment,—All vertical hydrant extensions will be paid for
at the rate bid for “Vertical Hydrant Extensmns” per pound
in place, and the price so bid will include all machlne work,
extension of hydrant rods, bolts, nuts, washers and gaskets.
All horizgntal hydrant extensions will be paid for at the yate
bld for “Hor;zontal Hydrant- Extensmns” per pound in place,

and the prica sp bid w111 mclude all machme work, b01ts nutsz

quhers and gqskets

STEEL pIPE

Chemical and Phys}cal Properties.—Steel shall be made by
the open-hearth process. For the purposes of this speciﬁca—
tion it shall be divided into three ‘classes, namely, steel for
plates, steel for rivets, ang steel for castings, which shall
conform to- the mllowmg llmlts in chemical and physlcal
properties: o ,

5 el for Steel for |- Steel for
ates ’ Rivets - | * Castings
Phosphorus shall not exceed.......... - 0.04% 0.049, 0.065%
Sulphur shall not exceed .. d Y 0049 | 0048 | 0.05%
Carbon shall not exceed. . ...... . ... 0.209% ©0.209% | ...l L
anganese 5hﬁu nat exceed.......... 0.50% 0.50% | ........
Ultimate "tensile strength pounds  per T D
" square moh ...................... 52000-62000 | 45000-55000 | 60000-65000
¥ield point in pgunda per square inch| 34 ultimate | 34 ultimate | 14 ultimate
sh all nat be less than.............. tensile tensile  tensile
s o strength strength " strength
Elonguhon, when measured longitudi- S B s
ﬁally, shall not be less than. . .". .. .. 26% in 8 in. | 28% in 8 in. | 18% in 2 in.
en measured transversely, shall not . -
belessthan...................... 229, in8in. | ........ | .. ..., '
Reduction of area shall not be less than| . 50% . 509 30%
Cold bend without fracture. ... ... .. 1K 180° ﬁat 180° flat 90° about
Quench bend without fracturc. AU I SRS diameter of
S _ 3 times
thickness
Character of fracture................ Silky - Silky Silky or fine
: I ) : ooy i : : granular

For plates more than % incn in thickness a deduction of
ope (1) shall he made from the specified percentage of
clongation for each 34 inch in thickness above % inch. For
plates less than 5-16 inch in thickness a deduction of 2%
shall be made from the specified percentage of elongation
for each 1-16 inch in thickness below 5-16 inch. The stand-
ard tensile test specimen of 8§ inch gauged length, as shown
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in figure one, herewlth shall be used tQ determine the
physical properties of steei for plates as aboye specifieq.
The bendlng test specimens ‘shall be cut lengthwise and
crosswise ‘from the sheets. Rivet rounds shall be tested of
fuil’ size as rolled. Test specimens for steel castings shall
be of the form shown in figure two, herewith, they shall be
cut cold from the sink heads of one or more castm,gs from
each melt or from coupons cast for the purpose ‘ ,

Steel for chk Bars.—-’l‘he steel for lock bars slmll be 2
steel which experience has shown to be adapted to the work
intended; it shall he equal in quality to the steel ‘specified
for rivets and shall be subjected to the same tests. It shall
be of a quahty which Will stand cold rolling and Working ‘

Punchmg ’_l‘ests.-—The spemmens for punchmg tests shall
be one and tbree-quarters (1%) inches wide and not legs
than ten (10} inches lopg; a row of not less than- eight
holes & inch in dlameter, spaced 1% mches between centers,
shall be punched ‘while the pla.te is cold Wlthout ca.using’
any cracks

Duﬁmg Tests,
(3) inchesg wide and not ‘less than ﬁve (5) mches long, not,
less than two holes, 3 inch in diameter, spaced to two inehes
between centers, and 11% inches from the edges, shall be
punched and then enlarged cold by blows from -a . sledge

hampmer upqn a dr;t‘tmg pin, untﬂ said . holes are at least
14 inches in diameter, w1thout causing any crachs

Additional Tests.—n'lhe plates must also admit of cold
hammepmg, apd of scarﬁng to a fine.edge at the laps with-
out cracking. The tegt pieces must furthermore stand quench-
ing, forging and other tests as may suffice to exhibit fully
the tempel, soundness and ﬁtness for use of the materlal_
The fallure of Sa.ld test spec1mens when talfen at random
ag aforesaid, from the finished product of any heat: or melt,
to conform with any or all of the above stioulated require-
ments, will be sufficient cause for the reJectlon of the entlre

product of such heat or melt.
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Perfect Plates.—The plates shall be free from laminations,
cinders, and any other surface defects. They shall be fully
up to the required thickness at the edges, and any plates
which shall be found to be more than five (5) per cent. short
of the required thickness at any point shall be rejected.
Not over five (5) per cent. of the plates shall be short of the
fuil required thickness at any point. The plates must be
rolled flat and sheared as accurately as possible, and must
in all respects be in good merchantable condition.

Inspection of Manufacture.—The City Engineer, or his rep-
resentatives, shall have the right at all times to inspect the
manufacture of any and all sheets or plates, and all work
connected therewith, and the contractor must furnish free
of charge all necessary appliances to the City Engineer for
the proper performance of his duty in carrying out the re-
quirements of these specifications.

Rejection.—Failure of specimens to fully and satisfactorily
conform with the requirements of these specifications when
subjected to the tensile, punching, bending, drifting, chemi-
cal and other tests required, or to any of said tests, shall
be followed by the rejection of the entire heat or melt from
which the samples were obtained. Should any sheet or plate
show defect during the process of punching, bending and
riveting, for manufacture into pipes, it shall be rejected,
notwithstanding the test pieces from the heat or melt from
which said plates were manufactured may have been. prev-
iously satisfactorily tested.

Protection of Metal.—All plates and rivets must be kept
free from rust, and be kept under cover from the time of
their manufacture until the pipe is dipped and coated. At
the place of manufacture the plates must be loaded under
cover upon suitable covered cars, satisfactory to the City
Engineer or his authorized representative. They must at
no time be exposed to the weather or to moisture, and must
be delivered under cover at the pipe shop. In case of ac-
cidental rust, either during transportation or the process of
manufacture, the rust must be removed from the plate at
once by brushing with stiff brush and scrubbing them with
diluted acid, followed by mopping or brushing with a satur-
ated solution of soda or other suitable alkali to remove the
acid. This must be continued until the rust has been re-

moved. The alkali must then be washed off and the plates
be thoroughly dried.

Manufacture of Pipe.—The pipe is to be riveted pipe or of
the type known as “Lock Bar Pipe,” as manufactured by the
East Jersey Pipe Company. It shall be manufactured of
plates of the thickness given on the plans, and shall be of
full specified internal diameter at the small end of the sec-
tions. Each section of pipe as shipped shall be approxi-
mately thirty feet in length except where shorter sections
are necessary in order to produce the proper angles or
curves in grade or alignment. Longitudinal seams in riveted
pipe shall be double riveted in plates 3 inch and less in
thickness, in plates over 3 inch in thickness they shall be
triple riveted, all circular seams are to be single riveted.
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Shop Riveting.—The spacing and the dimensions of rivets
shall be as shown in the following table:

LoNCITUDINAL SEAM Numbe I?igtm{ge Mai il;g& utgset
ick- |Diameter|Diameter Numberof rive axi- .
;Ilgif I(;f olfagige, of rivets,! Pitch | Distance of rivets,| from mum | pounds
plate, | inches | inches jof rivets, between |No. of| circular | edge of | head per "
mnches inches | rows, | rows | seams ; plate, | infeet |s8q.inec
) inches ] .| inches
1 42 5 o | 1% 2 68 | 1f 262 175
AR AR AR AN IARIE AR AR AN
4 32 %% 21% 15 ' : e
30 5 2 1% 2 48 14 367 5
% 24 ﬁ 2;:; 18 2 40 14 4§9 300
%4 20 5% 235 1% 2 32 | 1f 550 350
3 25 17 2 56 14 | 320 | 200
fii 35 % 9 w3 B 1 | 313 | 250
5 32 3 275 174 2 44 14 420 275
o5 30 34 27 1% 2 40 134 448 300
3% 42 74 234 o2y | 2 52 14 387 250
3 36 1 % | a2z | 2| 44 1 | a0 | 300
% 42 4 35 2 3 52 1% 485 325

Allowable tension in plates, 14,000 Ibs. per square inch, net section; allowable shear in
rivets, g ‘(;80 lebe per squar% mch allowable bearing of nvets 16,000 1bs. per square inch.

Shop rlvetmg must be done with hot rivets by steam, com-
pressed air, or hydraulic machinery, capable of exerting a
slow pressure sufficient for the formation of perfect rivet
heads. The rivet boles must be punched from the side of
the plate which is to be placed in contact with another, and
all burrs caused by the punch on the lower s1de of the plate
must be removed by countersmking

])rlftmg.—No excessive drifting will be allowed to force
rivet holes to coincide at any seam or lap, and all plates will
be rejected in which the said holes cannot be made to reﬂeive
a rivet of the specified diameter with such slight Qriftlng or
reaming as will not, in the opinion of the City Engineer, ma-
terially reduce the strength of the plate.

" Formation of Angles and Curves.—Where angles  and
curves occur in the alignment and grade of the pipe line, the
plates must be cut and punched to the required lines for
forming a slight oblique angle at the circular seams, of as
many courses as may be needed to produce the given total
deflection, or curvature, in each locality. Copies: of shop
sheets to be furnished the City Engmeer before manufacture
of pipe. : :

Caulking.—As soon as riveted, the pipe shall be properly
caulked, both inside and outside, in a workmanlike manner,
by the most approved pneumatic machines; all caulking to
be done by round-nosed caulking -tools, no split caulking
being allowed.

Testing.—Each section of pipe after completion, and before
coating, shall be subjected to a hydrostatic pressure equal
to one and one-half (13%) times its allowable working pres-
sure. The pipe must, during said test, be absolutely free
from leaks or fractures.

Cleaning.—Before the pipe sections are coated, they shall
be thoroughly cleaned by the sandblast or other equally ef-
ficient means, so as to show in all parts the color of the
metal.

Coating.—Immediately after being cleaned, and before any
discoloration due to rusting has begun, the pipe shall be
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carefully inspected, and upon approval by thé City Engineer,
or bis authorized inspector. shall be coatéd by dipping verti-
cally; in what is known us the “Pioneer Mineral Rubber Pipe
Coating,” or the “Sarco Mineral Rubber Pipe Coating,” at a
temperature of 400 degrees F., the pipe having been heated to
the same temperature as the asphalt bath: The pipe, on
being removed from the bath, shall present a thoroughly
smooth and even' surface, both on the inside and outside.

Manholes.—Wherever shown on the profile, the contractor
shall place on the steel pipe manholes, with covers, gaskets
and bolts, complete. The openings for said manholes shall
be elliptical, having fourteen (14) and sixteen (16) inches,
diameter, respectively. The joints between the cover and
the frame must, in all cases, be made water-tight by facing
the abutting siurfaces and inserting .a suitable gasket of
sheet copper or lead.

- Afr Valves.—Air valves four (4) inches in diameter are
to be placed on the pipe at points on the line as indicated
on -the profile. The valves are to be of the pattern known
as the “Crispin Automatic Air and Vacuum Valve,’-or some
other .approved model, with cne-half (%) inch bibb. Cast
steel branches having flanges to-conform to the circum-
ference of the pilpé at one end, and the:other end fit the
flanges .of the valve, shall be used for attaching them to the
pipe. BeétWeen thg ajr valvés and the casting cn' thé pipe,

theré shall be pliced a four (4) inch double-fianged gate

valve. . |

_ Transportation—The pipes and spccials, on completion at
the shop; shall be transported to the line of ditch, being care-
fully loaded on cars, wagons or. trucks with skids and block-
ing and protected from chafing by chains or ropes, with rub-
ber packing or other soft and yielding material. When the
¢oating has been rubbed off any, portion of the pipe, it may
be replaced by. “Pioheer Minéral Rubber :Field Coating,” or
“Sarco Mihéral Rubber Field Coating,” or ‘such other ma-
tétlal as miy bé dpprovéd by the City Engineer. All dam-
age or indentation of thé pipes, béfore or durihg the laying
in the ditch, must be repaired to the satisfaction of the City
Engineer or the pipe will be rejected. Before laying of pipe
in the ditch, the coating. inside, and.outside must be care-
fully examined and repaired, when injured, in the manner
above specified. The ends of each length must then, for_ a
distance of three (3) inches; be carefully scraped inside and
outside, and.the coating entirely removed to insure a perfect
contact of the metal.

_Field Rivetingi—All field rivets, for connecting lengihs of
pipe, attaching specials, etc., shall be air driven, from the
outside of the pipe. . Tools for “holding on’’ shall be operated
by. compressed air and shall be applied. inside the pipe. . All
field joints are to be caulked as specified under “Caulking”
above, As soon as each joint is caulked it must be cleaned
and thoroughly painted with the field coating.

__A% th¢ work on the pipe progrésses, it will be examined
by the City Engineér and under his direction the pipe shall
be thoroughly cleaned, and all sacks, caulking tools, stones,
and other debris accumulated during construction, must be
removed. All defective caulking must be remedied, imperfect
rivets réplaced; and the coating renewed where found neces-
sary. : '

.rr{lpgy'(_llro;stgti.g Tests.—After the pipe has been laid in the
trénch; it must be plugfed at thé ends and tested with hydro-
Statie pressure in convenient sections of such length as the
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City BEnginedr may ditect, to fifty pou“nds per square inch in
excess of the pressure to which it will be gubject under thé
natural working conditions When in opération: In no case
shall the test pressure be less tian 150 pound§ per square
ineh. Caulking must be continued until the pipe is tight at
this pressure. = Lo ' ' -
The contractor must fiid hi§ own ways and means of
furnishing water and applinnces and material for testing,
and the caps, plugs, etc., necéssary for closing all dpenings
it the pipe and branches. The ¢losing 6f said obenings must
in all cases be absolitely tisht to prevent filling the trénch
with water. Should &ny pipe, special of édf)b\iftenéhée, bréak
in making said test, they must bé replaced By the eontractor
at his own expense. ) LT e mem e

Trenching and Backfiling.—The requirements specified
under “Trenching” and “Backfilling” for Cast Iron Pipe shall
be held to cover the same operations for Steel Pipe. - -
- Bidding Forinalities—Bids on the pipe shall ‘include the
cost of supplying the iaterials s specified, free from- all
cliarges, knd must include the cost of delivering ali materials
along the line of thd trench;, eéxcavating the trench; back-
filling, putting i place, making all ¢onndetibns and supply-
ing materials therefor, digging all joint Holds, &nd in every
way putting the pressure pipe into proper shap® f6r perma-
nent use, and into the finished condition contemplated by the
plans and specifications. _
| ADJUSTMENT OF WATER MAINS - = -
“ Where shown on the plan, or where ordered, hy.the City
Engineer, the existing water mains are to be adjusted to the
finished grade of the streets. ~Water mains to be adjusted
for grade are to be raiged or lowered in sueh a manner.and
by such means as will not interfere with the; supply of water
to consumers who may be connected therewith.: Mains are
to be lowered, or raised; without turning the water out of
same, except in special cages where -written permisgion of
the City Water Department is obtained. As soon as the main
is adjusted to grade, and before it is covered with earth, and
while it is full of water under full seivice pressure, it shall
be carefully tested for leaks by the City. Leaks shall be
carefully stopped in a workmanlike manner. L e
The contractor shall give twenty-four hours’ notice to the
City Engineer’s Office ahd to the City Water ' Department
before he commences to adjust any section of water mains,
and he shall not proceed Wwith the work until he has beett
notified by each department that he may do so. The City
Water Department will furnish a mah who will: Be authorized
to close and vpen gate valves and service cocks, and in ho
case shall the contractor open or close gate valves or seivige
cocks. Service connections will be cared for by the City
Water Department, and their adjustment -will not be a part
of this contract. o . R T P
Water mains to be adjusted will be. paid for -at the rate
bid therefor per linear foot, and the price so - bid shall in-
clude the cost of making any adjustments as shown-on the
plans for this improvement, and the price so bid shall in-
clude all excavation, labor, supervision, testing, the furnish-
ing of all necessary blocking and other material necessary
to secure the finished result; and shall include also the ad-
justment of all gate valves and valve boxes and ‘otheér ap-
purtenances except hydrants. o A
Should the City Engineer order any additional adjustménts
of water mains, the same will be paid for per linear foot at
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the rate bid for “Additional Adjustment of Water Mains for
each six inches of depth,” and the price so bid shall be in
full for any additional adjustment caused by change of grade
or other cause. In estimating this additional adjustment, the
average difference between the final position of the pipe and
the position as shown on the plan will be taken. If the
average adjustment for any section is six (6) inches or less,
the actual number of linear feet in the section will be al-
lowed for; if the average adjustment is one (1) foot or less,
but more than six (6) inches, {wice the actual number of
linear feet in the section will be allowed for, etc o

In all work connected with the adjustment of water mains,
the quality of work and material shall conform to the City
of Seattle standard specifications. o

The Board of Public Works reserves the right to have the
City Water Department adjust all water mains, hydrants,
ete., or to require the contractor to make such adjustments
at the rate bid therefor. :

Should the Board of Public Works direct that the Water
Department adjust any water main or hydrant, then the con-
tractor shall pay into the City Treasury, to the credit of the
‘Water Fund, such a sum of money as is equal to the actual
cost of the work performed by the Water Department. ‘The
contractor will in that case be allowed such amount on his
final estimate. ~ :

Miscellaneous Items

Connections to Existing Mains.—All connections of water
mains in use will be made by the City Water Department.
Any crosses or other special required to be inserted in any
main already in use shall be furnished by the contractor
and set by the City Water Department. The contractor shall
furnish ‘the specials, as shown on the plans, and all other
material required, and shall make all necessary excavations
at his own expense. The labor of cutting and inserting the
special will be performed by the City Water Department. The
contractor shall give at least twenty-four hours’ notice when
the service of the Water Department is required.

" The City Water Department will charge the contractor for
this labor, and the amount so charged shall be paid into the
City Treasury, to the credit of the Water Fund. The amount
so paid by the contractor will be returned to him in the
estimates. . ‘

Service Connections.—As soon as the section satisfactorily
stands the required test, the Water Department will make
any service comnnections or changes of connection required.
The contractor will leave open the section of trench until
such connections have been made, except at street cross-
ings and where back-filling is specially directed by the City
Engineer. - :

" For the purpose of supplying consumers with water, it is
understood and agreed that the City of Seattle shall have
the right, at such time, or times, and at such place or places,
as the Board of Public Works may elect, during the progress
of the improvement, to attach corporation cocks to the main
or mains to be constructed hereunder, and the attaching of
any such corporation cock or cocks shall not be construed
as an acceptance by the City of Seattle of any part of the
work to be performed under this contract.

Removal of 01d Pipe.—The contractor will be required to
glve proper care and protection, during construction, to any
water pipes or mains in use.

As soon as service connections have been made all the
72
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PAVING

old pipe will be taken up and removed by the Water Depart-
ment. When the old pipe does not come in the same trench
as the new pipe the entire work of digging up, taking out
and removing such old pipe and back-filling will be per-
formed by the Water Department. When it does come in
the same trench all excavation and back filling shall be
performed by the contractor, when directed by the City En-
gineer.

Maintenance of Roadway.—After the trenches have been
flushed, and before the final release of the contract, the
street surface shall be restored and any surplus earth re-
moved. In all cases the contractor shall maintain the
roadway over the water main constructed for a period of
thirty (30) days after the acceptance of the water main by
the Board of Public Works, and in no case will the thirty
(30) per cent. of the total amount of the contract reserved
for thirty (30) days under the provisions of the City Charter
be paid to the contractor until the roadway shall have been
leveled or surfaced to the satisfaction of the City Engineer.

PAVING

Clearing and Grubbing. See page 1.
Sub-Grading. See page 4. -

CONCRETE BASE

The concrete base for pavements shall be composed of
one part. Portland cement, four parts sand and seven parts
gravel (1:4:7) by measure. A barrel of cement weighing not
less than 376 pounds shall be taken as measuring three and
one-half (3%4) cubic feet. The concrete shall conform to
and be mixed in accordance with the standard specifications
of the City of Seattle for concrete sidewalks, except that
the gravel shall range uniformly from one-fourth (%) to
two and one-half (21%) inches in diameter. The concrete
may be mixed by a machine of the batch type approved by
the City Engineer, and which admits of the accurate meas-
urement of the sand and gravel. The amount of water used
shall be accurately gauged, and together with the number
of revolutions per batch shall be as directed by the City
Engineer, from time to time.

All concrete shall be carefully deposited in such manner
as to disturb the sub-grading as little as possibie. In hot
and dry weather, the ground shall be thoroughly sprinkled
before the concrete is laid. In wet weather, the sub-grade
shall be protected by planking, and all turning of carts or
wheel-barrows shall be done on the planking. No tearing
up of the sub-grading or turning of the carts on the same
will be permitted.

An allowance will be made the contractor on the monthly

estimates for concrete base laid but not covered with pave-
ment as follows:

4-inch base, 60 cts. per sq. yd.
5-inch Dbase, 75 cts. per sq. yd.
6-inch base, 90 cts. per sq. yd.
These allowances will be withdrawn as soon as the base
is covered.
Grade stakes shall be furnished by the contractor and set
by the Engineer during the progress of the work when
deemed necessary by him. These stakes must be maintained
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PAVEMENTS.

in place by the contractor until ordered remioved by the
Engineer, after which the holes shall be filled with cement
mortar or concrete, and tamped flush W1th the surrounding
surface.

Concrete base shall be allowed to set at least six (6)
days undlsturbed and during this period shall be thoroughly
wetted as often as may be directed by the City Engineer.

Payment for concrete base will be included in the price
bid for pavement . ,
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ADDITIONAL BASE
Conérete base shall be laid thé extra thickneéss désignated

by thé City Efginesr, complying to &li qudif‘ements as
specified above for concrete base. -

. Payment for additional concrete base will .be at the: rate
bid per square yard for each extra one (1) inch in thickness:

STONE BLOCK I’AVEHENT

The blocks ghall be of durable sound and umform qual—
1ty The stone shall be of the same quality as to hardness,
color. and grain. No out- crop, soft brittle or laminated stone
will be accepted
 Size of blocks will be not less than three and one-halt‘
(3%) .nor more than four (4) mches thick; not less than
five (5) nor more than five and one- -half (51%) inches deep,
and from.eight (8) to twelve (12) .inches long. The surface
of the blocks to have parallel and rectangular sides and ends
and o) prepared that when in place and resting against the
adJommg stone the joints in their widest part shall not ex-
ceed one- half (1) inch in width.
 Stones are to be split or. broken with .top surface hammer-—
cut or a‘{ed off: smooth sides and ends being dressed, When
necessary, to .secure the one-half (14) mch Jomts as speci-
ﬁed

Upon the concrete base s spréad a layer o*’ clean, dry
coarse- screened beddmg sand, .and on this” sand the blocks
are to be laid in straight and even courses of uniform depth
at right angles with the line of the street, unless otherw1se
directed by the City Engineer; with close joints, longitudl—
nal joints brokeih by a lap of at least three (3) itichés:; suf-
ficient sand being used to btring the blocks to grade and form
for the finished roadway. After they have been thoroughly
rammed as hereinafter provided; they shall be carefully fitted
around a1l catch basins; manholes; inléts and other openings.
No piecé smaller than one-half () a block to. be: used.
All blocks not uniform- in width, ot improperly 1aid, shali
be t'iken out and proper ones ‘set -in their places. Enough
cleéan gravel in size from one- elghth (%) to one-quarter (i)
of an inch is to be spread over the ,blocks, raked and swept
into thé joints to fill them half full. The blocks are then
to be thoroughly rammed to the satisfaction of the City
Engmeer to a ﬁrm unyleldmg bed, the surface parallel to

thoroughly tamped Rammers used in compacting the blocks
shall be of size and make as spemﬁed by the City Engineer.
No ramming is to be done within fifteen (15) feet of the
face of the paving that is being laid.

After the surface has been thoroughly compacted it shall
be swept clean and the remaining portionh of the joints ‘and
spaces between the blocks filled with two coats of cement
grout in the manner as prov1ded for under. Brick Paving,
except that the first coat shall be a mixture compo ed of
one (1) part Portland cement .to two (2) parts sand, and
the second coat shall be a mixture composed of one (1)
part Portland cement and one (1) 1\a1L gand. Grout miving
boXxes shall be us sed as p10v1ded for under Brick Paving.

Bidders Will be Required to submit samples of the stoné
blocks which they propose to use in this impr ovement, with
their commercial names, and no stone block ' will he ac-
cepted that is not equal or superior to the samples sub-
mitted.
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BRICK PAVEMENT

Brick pavement shall consist of: 1st. A concrete base
of the thickness specified. 2nd. A sand cushion; and 3rd.
A surface of vitrified brick.

Brick.—The brick to be used in the pavement shall have
the following dimensions:” Two and three-eighths (23%)
inches by four and one-eighth (4%) inches by eight and
three-eighths (83;) inches. They shall not vary from these
dimensions more than five (5) per cent. Special shaped
brick shall be furnished where required. All exposed edges
shall be rounded to a radius of not more than one-fourth
(¥%4) of an inch. The top surface as laid in the pavement
shall have a perfectly smooth straight surface, and the re-
mainder of the brick shall be sufficiently straight and free
from warp to fit evenly and snugly in the pavement in con-
nection with surrounding brick. Slight kiln marks on the
surface next to the sand cushion will be permitted, but
brick which show any marked rounding or warping wiil be
rejected. .They shall be free from checks and fire cracks.
They shall have four lugs or projections on one vertical
face, the lugs to be not more than three (3) square inches
in area nor to project more than one-eighth (%) of an inch.
The imprint or name of maker, if used, shall be by means
of recessed, and not by means of raised letters.

When broken, the fracture shall be smooth and straight.
The texture of the brick shall show a uniform vitrification
throughout and sbhall not be granular nor show any marked
lamination.

The absorption of moisture of any block or portion thereof
shall not exceed three (3) per cent. of the weight of any
sample after thorough drying and immersion in water for
three (3) consecutive days. No bricks will be accepted
which contain lime or other soluble substances in such pro-
portions as to cause spalling or pitting of the surface when
soaked in water for three (3) consecutive days and then ex-
posed to the air for a corresponding length of time.

The average crushing strength of two-inch (2 in.) cubes,
taken from any part of the brick shall not be less than
twelve thousand (12,000) pounds per square inch.

The specific gravity shall not be less than two and one-
quarter (21 ), and each brick must be toughened by thorough
annealing in the kiln.

The loss in weight of any whole brick placed loose, either
single or in lots, in a cast iron drum or hollow cylinder
twenty-four (24) inches in diameter, similar to those used
as rattlers in foundries, revolving at a rate not exceeding
thirty (30) revolutions per minute, shall not be more than
fifteen (15) per cent. after six hundred (600). revolutions,
twenty-five (25) per cent. after two thousand (2000) revo-
Tutions, or thirty-five (35) per cent. after four thousand
(4000) revolutions.

All bricks will be inspected in a general way when the
same are delivered upon the ground and samples will be
gelected by the City Engineer for such tests as he may deem
necessary. The failure of several samples selected from any
shipment or pile of brick to satisfactorily withstand any of
the tests herein specified may, at the option of the City
Engineer, cause the rejection of the whole of such pile or
shipment, and the same shall be immediately removed by
the contractor as hereinafter specified. I1f, during the pro-
gress of construction or after the completion of the pave-
ment, any soft, fractured, spalled or otherwise defective or
©objectionable brick is detected in such pavement, such brick
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or bricks shall be immediately taken out and replaced by
acceptable brick or bricks.

These conditions regarding the brick used in the pave-
ment will be rigidly enforced during the entire time speci-
fied for maintenance by the contractor.

Brick Laying.—When delivered, the brick shall be piled in
tiers on the wagon and carefully removed therefrom by hand,
and piled on boards or other suitable platform to protect
them from the dirt. No dirty brick will be permitted in the
pavement, nor will dumping of brick from the wagon be
allowed. The brick shall be carried from the piles to the
brick layers, in clamps or pallets, by hand. No wheeling
of bricks in barrows, over those already laid, will be per-
mitted. They shall be sorted and culled at the piles before
delivery to the brick layers. Care shall be taken to use
brick of approximately the same size and degree of hard-
ness in the same locality. :

The brick shall be carefully laid upon the sand cushion
each course breaking joints and the courses laid to true
lines. They shall be laid with the best surface exposed. No
bats or broken brick will be allowed in any part of the work

except at the end of the courses, where nothing less than

a half brick shall be used. ' Around all covers or castings
belonging to the sewer, water or lighting systzms or other

public utilities, which majy be. found within the line of the

improvement, the brick shall be carefully cut and fitted.: The
surface of all such covers or castings shall be brought to
true grade and must be coincident with the surface of the
surrounding pavement when finished. The brick shall be
laid in rows transversely to the roadway, except that there
shall be three longitudinal rows next to the curb. At the
street intersections the brick shall be laid as directed by the
Engineer. In alleys, when the grade does not exceed one
(1%) per cent., four courses of brick shall be laid longi-
tudinally along the valley. After being set, each row shall
be barred or driven together end on so as to make the
smallest possible end joint, and said rows shall be barred
or driven together sidewise, every fifth course, to a perfectly
straight line. The course must be kept straight within a
maximum variation of not over two (2) inches. Any vari-
ation greater than this shall be remedied by taking up as
many courses as may be necessary, and relaying the same.

After laying, and before rolling, the brick will be inspected,
and all soft, spalled or badly shaped brick must be removed
and replaced with perfect ones. Any brick showing kiln
marks may be turned over, provided the reverse surface be
smooth. In replacing brick, care shall be taken to adjust
the sand cushion to bring the surface even with surround-
ing brick. The City Engineer may cause the pavement to
be sprinkled with water by the contractor, and any soft
brick which show up under this test shall be removed and
replaced with brick of a suitable degree of hardness. Special
care shall be taken at all times previous to grouting to keep
the pavement free from sand, dirt or other debris which will
fill up the joints.

In case the surface of the concrete, for any reason, will
not permit the laying of the sand cushions within these
limits, it shall be cut dcwn if too high, provided the thick-
ness is sufficient; or brought up, if low, by addition of mor-
tar or concrete carefuily spread and tamped.

The brick shall then be rolled with a steam roller Wexgh-
ing not less than two and one-half (2%) tons nor more than

five (5) toms, until brought to a perfectly smooth and even
surface. The rolling shall commence near the curb at a
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very slow pace and continue back and forth until the center

of the pavement is reached; then the roller shall pass io
the opposite curb and repeat the operation. After the ﬁrst
longitudinal rolling, the pavement shall:. be rolled trans-
versely at an angle of torty -five degrees (45°) to the curb
and this transverse rolling repeated in the opposite direction.

An e*«pansxon cushlon shall be prov1ded next the curb.
In laying the brick, 2 hoard sized on both sides to a taper
of about one- quarter (%) mch and of about one (1) inch
in thlckness and npt less than one (1) “inch hlgher than

the brick shall be placea next to the curb and shall remain

there until the brlck have been rolled and orouted It
shall then be very carefully removed in such a manner. as
not to injure the pavement and the space filled with melted
asphalt, having a temperature of from 45° to 60° Dow.

‘Grout Flllerw—-After all defective brick have been removed
and replaced by sound brick, and after ihe brigck have been
properly roiled and brought to a true and even surfgce, con-
forming to the grade and crown required, the pavement shall
be tharoughly swept clean. The brick shall then be sprinkled
with water and the joints filled with Portland Cement Grout.
The grout shall he composed of one part of Portland cement
and one part of clean, fine sand. The use of coarse sand
suitable for concrete will not be permitted. It shall be as
nearly dry as possible before admixture with the cement.
It ‘shall be mixed in batches not larger than one sack of
cement and an equal amount of sand. The materials shall
be 'placed -in & proper box and mixed:dry until the mass
assumes an even and unbroken color; then sufficient water
shall be added to form  a liquid mixture of the consigtency
of thin cream and which will flow easily .to the bottom .af
the joints. From the time the water is applied until the
last drop Is removed and placed in the pavement, it shall
be kept in constant motion by stirring to the bottom. The
mixture shall be removed from the box to the surface of the
street with scoop shovels and shall be stirred constantly in
the box while the same is being emptied. The box shall be
not more than four (4) feet long by two and one-half (21%)
feet wide and. fourteen (14) inches deep. It shall rest.on

legs of different lengths, so that the mixture will readily

flow to the lower corner of the box, which shall be.not less
than nine (2) inches above the pavement. From the moment
the grout is applied to the pavement, it shall be thoroughly
broomed into the joints. One box shall be prov1ded for
every fifteen feet of width ln the street, or major fractmn
thereof.

The work of filling shall be carried forward in a uniform
line until fifty or sixty feet in length has been covered when
the crew shall be turned back and cover the same sgpace in
a similar manner, excent that the pI‘OpOI‘thDS shall be one
(1) sack of cement to one-half" (%) the amount of sand and
shall be mixed slightly thicker in consistency than the first
coat. If the grout thickens at any point, it shall be gently
gprinkled with water from a can fitted with a rose sprlnkler
Within one-half to three-quarters of an hour after the last
coat has been applied, the whole surface must be slightly
sprinkled, and - all surplus mixture left on the top of the
bricks swept into the joints, bringing them up flush and full.

Instead of mi\ung the grout in boxes as herein provided,
any mechanical' device which keeps the grout in ‘constant
motion and distributes it evenly on the .pavement may be
used, subject to the approval of the City Engineer. After
the joints have been filled flush with the top of the brick
and the initial set has taken place, a coating of one-half (13)
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inch of sand shall be spread over the whole surface and if
necessary kept damp by sprinkling for not less than three
(3) days.

Before acceptance of the work, the pavement shall be
thoroughly cleaned and washed :

crete base, sand cushion, brick, ﬁlhng Jomts and sand coat-
ing, and all other labor and materials requlred hy these
speclﬁcations

BRICK BLOCK PAVEMENT

'The specifications herein for brick paving shall apply for
brick block paving except as to size of blocks. The cement

W | Wrrified

8% ——
"BRICK BLOCK

grout ﬁller shall not be Lept hlgher than the bottom nf the
bevel of the br1ck r } o - )

BRICK GUTTERS

All brick used shall be smooth conforming tn ‘the general
requlrements for . paving brick ‘as specified under “Brlck
Pavement.” Whenever the roadway pavement is asphalt or
stone blocks, then the brick gutters adjacent to same shall
be 1aid in a bed of cement mortar three-fourths (%) of an
inch in thickness, mixed one (1) part Portland cement to
five (5) parts sand. Whenever the roadway -pavement is
brick, the brick gutters shall be laid on a sand cushion similar
to that used for the brick pavement in the roadway. After
being laid and thoroughly wetted to the satisfaction of the
City Engineer, the brick shall be carefully tamped and brought
to.a smooth and even surface, conforming to the grade and
crown.: Aill joints shall be completely filled with Portland
cemeat grout as specified under “Brigk Pavement.” :

‘Measurement will be the same as for other paving:

ASPHALT PAVEMENT

Asphalt Pavement Shall Consist of: 1st, a layer of cqn-
crete of the thlckness spec1ﬁed 2nd a blnder course 9ne
(1) inch in thickness, and 3rd a Wearlng course tWO (2)
inches in thickness.

of the asphaltic cement for use in the asphalt paving mix-
ture shall be a solid natural bitumen obtained from SOme
natural deposit that has been in use in the paving industry
for at least five (5) years. It shall be so refined as io be
in every respect uniform, of a character recognized as being
suitable for asphaltic paving cement; must have been freed
ag far as possible from all foreign and organic matter and
walatile oil, and at least 98.5 per cent. sol. in:cold carbon
disulphide, and must not contain more than two (2) ner
cent. of free carbon or saot. The penetration of this refined
- When twenty (30)
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grammes are placed in an oven at a temperature of 326
degrees Fahrenheit, for a period of five (5) consecutive
hours, the loss shall not be greater than 3 per cent. by
weight and the penetration of the residue shall not be less
than 50 per cent. of that of original sample, these tests to
be made under conditions and by methods employed in City
Engineer’s Testing Laboratory. The bitumen contained
therein must be of a cementitious character, suitable to make,
on proper admixture with the flux, a durable and satisfactory
asphaltic paving cement, and shall be in all respects satis-
factory to the City Engineer.

Satisfactory proof must be furnished that the asphalt pro-
posed to be used has been in successful use as a pavmg ma-
terial for at least three years.

Flux.—The oils used in the manufacture of the asphaltlc
cement shall be a petroleum from which the lighter oils
have been removed by distillation. - It shall be freed from
coke and other impurities, and shall have a specific gravity
of 18 degrees to 22 degrees Baume and fire test of 300 de-
grees Fahrenheit, and shall not contain more than ten {10)
per cent. of paraffine.

The flux or petroleum  substitute should be a residue from
the distillation of California petroleum, with steam agitation
at a temperature not to exceed 620 degrees Fahrenheit.

It shall have the following characteristics:

1. It shall be soluble in carbon bi-sulphide to the extent
of 99 per cent., and in 88 degrees naphtha to the extent of
90 per cent.

-. 2. It shall be free from water, and shall not flash below
350 degrees Fahrenheit, in a New York State oil tester, and
shall have a density of not less than .98 or 12.9 degrees
Baume, or more than 1.050 or 9.3 degrees Baume at 25 de-
grees Centigrade when referred to water at the same tem-
perature.

3. It shall volatlhze not more than 5 per cent. of 011
when heated for seven hours at 325 degrees Fahrenheit ac-
cording to method employed by the City Engmeers labora-
tor"

* 4. The residue from heating the oil in the same Way to
400 degrees Fahrenheit for seven hours shall be a soft flux,
not hard enough to give a penetration of less than 130 de-
grees Dow Penetration Machine.-

5. It shall not yield more than & per cent. fixed carbon
on ignition.

6. Under the microscopes, beneath a cover glass, it shall
appear free from insoluble or suspended matter.

Filler.—The f{iller shall be powdered mineral matter of
such a degree of fineness that the whole of it shall pass a
50-mesh screen, and at least 66 per cent. shall pass a 200-
mesh screen. ' '

Asphaltice Cement.w—The refined asphalt and flux of a
character corresponding to that described in the foregoing
paragraphs, shall be combined as follows for the preparation
of asphaltic cement:

To the melted asphalt of a temperature of not over 350
degrees Fahrenheit the flux, after being heated to about 200
degrees Fahrenheit, is to be added in such proportions as to
produce an asphaltic cement having a consistency as indi-
cated by the Dow Penetration Machine of about 65 degrees
at a standard temperature of 77 degrees Fahrenheit.

While the oil or flux is being added, agitation shall be
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maintained by means of an air blast or live steam, and
shall be continued until the asphaltic cement is homogeneous.

The agitation shall be continued for at least three ()
hours- before attempting to use in pavement mixture, during
which time the temperature shall be maintained at from 300
degrees to 325 degrees Fahrenheit. |

Should the finished cement not prove of prope; consist-
ency, it shall be modified by the addition of further oil or
melted asphalt, as may be necessary. The asphaltlc cement
while in use must be thoroughly agitated.

For every lot or shipment of asphalt or asphaltic flux used
upon this contract, the contractor shall furnish a statement
giving the selling agent or company, the refinery that refined
the asphalt or prepared the fiux, the field or locality from
which the crude asphalt or flux was obtained, and a refining.
report of tests or penetration of each lot or run, with num-
bers corresponding to a - batech or lot number plainly sten-
ciled on each barrel or container. .This report to be dehvered
to the department laboratory at the earliest possible date
to allow sufficient time for sampling and making of tests
as herein mentioned to verify refinery report and determine
the suitability of the materijal offered before it will be ac-
cepted for use on this work.

Before beginning the operation of the plant the City En-
gmeer will assign, at the expense of the 1mprovement dis-
trict in which the asphalt is to be laid, a man skilled in the
tcsting and mixing of asphalt paving mixtures, whose duty
it shall be to.supervise the testing, preparation and mixing
of the various ingredients that enter into the making of a
first-class asphalt paving mixture, and a part of whose duty
it will be to see that none but competent men be employed‘
in the various departments about the plant. ’

To faclhta.te the necessary test, and to provide for proper
control of the plant work, the contractor shall provide a
rcom convenient to the plant and well protected from dust
and atmospheric changes (provxded with telephone con-
nections with the City Engineer’s office), of appmnmately
150 square feet floor area and at least 9 feet from floor to
ceiling, and provided with city water, gas, etc., and in which
is provided a closet large enough for the penetratlon Wolk
and in which closet the temperature can be raised to 77°
Fahrenheit inside of thirty (30) minutes and maintained at
that temperature constantly for a period of at least four
(4) hours during such variation of weather and temperature
as will occur when asphalt pavements are permitted to be
put down.

This room shall be properly fitted up with the following
testing apparatus for taking the penetratlon of and testing
asphalt paving mixtures: :

One apparatus, either of the Dow or New York Testing
Laboratory Penetrometer Type, and a clock or pendulum fﬁr
accurately measuring seconds. '

At least two sets of standard 8-inch brass-bound sieves,
from 10 to 200 mesh to the linear inch mcluslve as follows"

10 mesh to the linear inch
20 mesh to the linear inch
30 megh to the linear inch
40 mesh to the limear inch
50 mesh to the linear inch
80 mesh to the linear {nch
100 mesh top the linear inch
200 mesh to the linear mch

These sieves to be in nests of eight, with tlght covers ami
dust pa.n, all to he anproved by the City Engineer
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With the above sieves shail be provided a suitable balance
or scale of about one and one-half or two }ounds capacity
for . quickly and accurately weighing the percentage of the
different .sand residuee remainmg or passing the different
mesh sieves.

There shall be provided two Baume hydrometers for liquids
lighter than water, with a suitable hydrometer jar, two
thermometers, Fahrenheit scale for measuring ordinary room
temperatures, 6 asphalt thermometers with metal case of
the type in use for taking temperatures of asphalt mixtures
on the street and with a range of from about 200 degrees
Fahrenheit to 400 degrees Fahrenheit, 12 thermometers with’
a range of from 1 degree Fahrenheit to 600 degrees Fahren-
heit, 50 quart size Mason fruit jars, with screw top, for
bringing samples of liquid flux to the Engineer’s laboratory,
500 seamless tin boxes with covers, of about 2-ounce capacity,
for penetration and other samples, 1 roll (about 40 pounds)
of good manila wrapping paper, of the kind used for making
patent stain test, 100 sample bags of about one pound ca-
pacity, for taking miscellaneous samples.

All of the above apparatus and supplies to ‘be subject ‘to
the approval of the City Engineer. As the couditions under
which asphalt pavements are used may vary, and the in-
gredients used therein may change from time to time, other
tests may be prescribed by the City Engineer; the apparatus
for which must be furnished by the contractor free of cost
to the City, upon the written request of the City Engineer.

Each plant must be provided with a suitable portable plat-
form scales, with a platform at least 30 inches by 42 inches,
and a weighing capacity of at least 2,500 pounds, for the use
of the yardman and kettlemen in making up kettle charges.

Each melting kettle must be provided with some efficient
means of agitation, to be approved by the City Engmeer

The dipping kettle, or kettle from which it is customary
to draw the heated asphaltic cement for the pavement mix-
ture ‘must be fitted with efficient mechanical agltatlon of a
kind - to be approved by the City Engineer. :

In the yard, and convenient to each plant, there shall be
the foll owing quantities of paving materials:

- (1) 200 cu. yds. of sand that has been tested and accepted.

(2) 100 cu. yds. of binder material that has been tested
and accepted.

(3) 200 tons of refined asphalt that has been tested and
accepted.

(4) 20 tons of asphalt flux or residuum oil that has been
tested and accepted.

(5) 10 tons of inorganic dust tha.t has been tested and
accepted.

At the time of signing the contract the contractor shall
designate the plant or plants which he expects to use in the
preparation of the asphalt mixture for this particular con-
tract, and after such plant or plants are designated anfl after
the Engineer’s Office has certified as to.the acceptability of
the plant or plants for the work in question, a change to
some other plant or plants will not be allowed except upon
the written permission of the City Engineer.

There must be installed in the plant and yards such con-
trivances and machinery as will insure the plant being
operated with the least amount of dust, noise, smoke and
nuisance to the surrounding community; there must be in-
gtalled, convenient for the use of the plant employees, a satis-
factory sanitary closet; and the yard and plant must he pro-
vided with hose, water plugs and fire extinguishing apparatus
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so as to reduce the fire risk to the plant and neighboring
buildings to the least amount possible under the circum-
stances; and it shall be the duty of the contractor at all times
to so maintain the plant or plants that he is operating in a
clean, sanitary manner, and to produce the least amount of "
nuisance and procure the least amount of fire risk to the
surrounding property, and to proceed at once to remedy such
defects upon the written request of the City Engineer.

Before acceptance of the plant, a thorough inspection of
all equipment and machinery will be made by the City Engi-
neer, and certificate must be obtained from him showing that
the testing room is satisfactory and that it contains the re-
quired apparatus. Any defects appearing after such cer-
tificate has been issued and permission given to proceed with
the work shall be immediately removed. If not so removed
the permission to use the plant will be revoked.

Samples of asphaltic cement and of all materials used in
its manufacture shall be supplied to the City Engineer in
suitable tin boxes or cans, when required, and he shall have
access to all branches of the work at any time.

Binder.—The binder course shall consist of suitable clea,n,
broken stone, or a clean, hard burned clinker, in every respect
equal and similar to that produced by the burning of the city
refuse at the Mumcipal Refuse Destructor No. 1, passing a
one (1) inch screen, not less than five per cent. nor more
than ten per cent. of which shall pass a Nc. 10 screen: to
this may be added not more than ten per cent. of fine gravel
that will pass a three-quarter (34) inch ring. The stone
or clinker shall be heated by passing through revolving heat-
ers to a temperature not exceeding 350 degrees Fahrenheit,
and then thoroughly mixed by machinery with * asphaltic
cement of suitable temperature and consistency and in such
proportions that the resulting binder will have life and gloss
without an excess of asphaltic cement. - Should the binder
appear dull.from overheating or lack of cement, it will be
rejected.

The binder mixture, prepared as above, shall be haulea to
the street when heated, and carefully spread upon the foun-
dation (whichk shall be first thoroughly swept clean), with hot
iron rakes and shovels to such depth that after having re-
ceived its final compression it shall be at least one inch thick,
and shall then be immediately. rolled with a five-ton steam
roller. Rolling shall be continued while the binder is in a hot
plastic condition.

Such portions of the binder as it may be impossible to roil
shall be thoroughly rammed with hot iron tampers. '

Should the binder show rich patches after rolling, these

- patches must be removed and replaced with suitable material.

The upper surface of the binder course shall be made
exactly parallel with the surface of the finished pavement,
and .the whole course when finished must be compact and
particles bound firmly together.

Wearing Surface.—Upon the binder course, prepared and
laid as above specified, and thoroughly swept free from rub-
bish, shall be laid an asphalt wearing surface. It shall be
composed of asphaltic cement, prepared as above specified,
sand, finely powdered mineral matter, mixed in such pro-
portions as shall produce a tough, compact and durable pave-
ment; but - in. no case shall the percentage of the bitumen
in the wearing -surface, soluble in carbon bi-sulphlde bs:
less than twelve .(12) per cent.

' The sand and the asphaltic cement shall be heated’ sepa-
rately by means of suitable apparatus to about 300 degrees
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Fahrenheit, and never above 350 degrees Fahrenheit. Special
care must be taken that the sand be uniformly heated through-

out.. The finely powdered mineral matter, while cold, shall

be thoroughly mixed with heated sand, in the necessary pro-
portions, and the combined sand and finely powdered mineral

matter then mixed with the asphaltic cement at the required .

temperature, in the proper propoertions, and by suitable appa-
ratus, to effect a thoroughly homogeneous composition.

The wearing surface, prepared as above indicated, shall be
delivered on the work in suitable trucks or dump wagons, at
a temperature, regardless of the length of haul or temperature
of the air, of not less than 275 degrees Fahrenheit, nor more
than 350 degrees Fahrenheit. The contractor will be required

to make such provisions for transportation as wm secure this
condition. : o : '

It shall at once be spread uniformly over the binder course
with hot shovels and rakes haying teeth three and one-half
{3%) inches long in such manner as to give a uniform and
regular grade, and to such depth that after having received
its final compressjon it will have a net thickness of not less
than two (2) inches.

After having been spread, the mixture shall be compressed
with hot hand rollers weighing at least two hundred and fifty
pounds to the foot width of roller. It shall then be rolled with
a steam roller weighing not less than five (5) tons, after which
a small amount of hydraulic cement shall be swept over it.
This shall be followed by a roller of not less than ten (10)
tons; the rolling to be continued as long as it makes any
impression on the surface, and in no case for less than five
hours for each thousand square yards of pavement.

All portions of the pavement surface not acgessible to the
roller shall be compressed by tamping and smothed with hot
irons. - . ' S C : ’ .

Special care shall bs taken to thoroughly tamp the hot
agphalt mixture around any projecting manhole or catch
basin covers. '

Special care must also be taken to prevent the iron rakes
shovels, tampers, rollers, etc., from becoming overheated.

’

The resulting pavement must show a close-grained, even

and smooth surface, true to grade and crossfsection, end free
from all hollows ‘or inequalities. . .

No binder or wearing surface shall be laid in rainy ﬁreather,_

nor unless the surface of the concrete or binder is perfectly
dry. '

Asphalt Guiters,—On all streets in this district where
agphalt is used for gutfers a strip not le¢ss than eighteen (18)
inches in width along the gutter line shall be coated with a
coat of agphaltic cement, and ironed in with hot irons.

Measurements will be the same as for other pavement.

Paymeilt for same will be included in price bid for “Asphalt
Pavement.”

General Requirements,—Whatsoever the character of the

asphalt used, or the method of manipulation and laying, the
pavement shall conform to the following requirements:

The pavement, when laid down, shall be dense, fine grained,
hard and durable, of smooth and even surface, and free from
any depressions which wil} retain water, It shall contain no

water nor any appreciable amount of light oils, nor matter

volatile at a temperature of 250 degrees Fahrenheit. It shall
vield, when extracted with carbon bi-sulphide, not less {han
twelve (12) per cent, of pure bituminous matter.

8¢
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The mineral matter shall be graded within the following
limits: . . .

All shall pass 8 No. 8 screen. .

From 0% to 2% shall be retained on a No. 10 screen.

From 1% to 5% shall be retalned on a No. 20 screen.

From 3% to 8% shall be retained on a No. 30 screen.

From 5% to 13% shall be retained on a4 No. 40 screen.

From 7% to 17% shall be retained oti a No. 50 screen.

From 20% to 36% shall be retained on a No. 80 screen.

From 8% to 16% shall be retained on a No. 100 screen.

From 10% to 15% shall be retained on a No. 200 screen.

From 10% to 15% shall pass a No. 200 screen. o

The proportions, and physical and chemical properties, of
the oll and asphalt and the asphaltic cement, sand, and fineély
powdered mineral matter in the wearing surface, shall be
such as to produce the above described resilts, and shall
be in all respects satisfactory to the City Engineer.

All exposed surfaces of castings shall be cleaned and then
painted with one coat of hot asphalt. All exposed surfaces
of gutters and curbs that come in contact with asphalt pave-
ment shall be painted one coat of hot asphalt, special care
being taken in painting curbs not to paint above the top of
the gutter. Payment for this work will be included in the
price bid for asphalt pavement.

None bhut skilled workmen shall be émployed in mixing and
laying the asphalt pavernent. :

Payment—Payment will fnclude placing all materials, in-
cluding the concréte base, bihder course, wearing surface and

all other labor and materials required by the plans. and
specifications.

STONE ALLEY CROSSINGS

- Stone Alley Crossings including the concrete base shall

conform in all respects to the foregoing specifications for
stone pavements.

BRICK ALLEY CROSSINGS

Brick Alley Crossings, including concreté base shall con-
form in all respects to the foregoing specifications for brick
pavements.

Measurement will be the same as for other pavement.

CONCRETE GUTTERS

The materials for the concrete baseé and the cement wearing
surface shall be as specified herein for “Concrete Sidewalks.”
When concrete gutter is attached to concrete stairways, the
steel rods shall extend into the gutter as shown on the stand-
ard pian for concrete stairways.

Measurement will be on the slope.

PAVEMENT RELAID

The standard specifications for paving shall apply as in
new work. Payment for removing old pavement will be in-
cluded in the price bid for “Pavement Relaid.”

Measurenments.—All pavement will be determined by hori-

zontal measurement but no allowance will be tmade for
curvature of c¢ross-section. '

Traffic.—All traffic of any kind, except on planks, shall be
rigidly prohibited on completed pavement for ten (10) days
after the grout is filled in or until in the opinion of the City
Engineer the pavement has become thoroughly set.
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GRANITE CURBING

Curb stones shall be set, made from the best quality of granite,
of the dimensions shown on the plans. For straight curbing,
blocks shall not be less than four (4) feetin length. Stones for
the curved corners shall be of the length shown on the plans.
The top surface and the outside face down to the surface of
the gutter shall be line work, having four. cuts to the inch.
The face of the stones for a distance of five (5) inches below
the surface of the gutter, and the back of the stone for a
distance of four (4) inches below the top of the curb, shall
be uniformly pointed to an even surface The bottom of all
curbs shall have a true setting bed, so that the curbs shall
have a uniform depth throughout.: The remaining portions
of the stones shall be uniform and shall be true to line and

free from depressmns All cut.surfaces shall be true, antl

/5°

4 _ 1

GRAN!TE RETURNS

out of wind. The top of all curb stones shall be cut with a
‘slope of one- quarter (%) of an inch in six inches. The top
angle of the street side shall be cut to a curve having a radius
of one inch. The ends of all stones shall be full to square
and shall make joints not exceeding one-quarter (%) of an
inch in width. All curbing must be thoroughly clean and
free from dirt when set. All joints shall be filled with cement
mortar, consisting of one (1) part Portland cement and two
(2) parts clean sand. Trench for curb shall be carefully ex-
‘cavated at least five (5) inches below the bottom of the stone,
and shall be wide enough to receive the concrete footing and
backing shown on the plans. The concrete at-the face of the
stone shall be brought up and made continuous with the con-
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crete in the pavement foundation. The amount of concrete
back of the curb stone shall in all cases be not less than that
shown on the standard plan. The concrete shall be uniform
With that cf the base

CONCRETE CURBING

The concrete shall be composed of one part Portland
cement, three parts sand and five parts gravel (1:3:5). The
material for concrete shall conform to and be mixed in ac-
cordance with the standard specifications of the City of
Seattle for Concrete Sidewalks, except that no gravel greater
than one (1) inch in diameter shall be used. The material
for forms shall be dressed on the edges and on the side next
the concrete and shall be set securely so that the curbing,
when completed, shall conform accurately to line and grade.
After the concrete has been deposited, it shall be spaded back
from the face of the form to a depth of not less than eight (8)

C_o_ncr;e“r"e & Draih"'"

inches and to a width of not less than three-fourths (34) of
an inch at the top. The space thus formed shall be filled
with Portland cement mortar, mixed one part cement to
one and one-half parts of sand. The concrete and mortar
shall then be thoroughly spaded and tamped. The top layer,
three-fourths (34) of an inch in thickness, consisting- of a
coat of cement mortar mixed as specified above, shall -then
be applied and thoroughly troweled down toc a smooth and
uniform finish, special care being taken to secure a perfect
bond with the concrete. - -

After the . forms have been removed any defects on the
top of the.curbing must be correcied. - Any faults or inter-
stices shall,be filled with cement mortar and smoothed so
that the top and face of the curbing, for a depth of eight (8)
inches, shall be free from defects. The contractor shail
protect the curbing from all damage from traffic and from
the weather. In hot, dry weather, he shall keep the curbing
moist by sprinkling as often as the City Engineer may direct.

The contractor shall put in an expansion joint at each
margin of the street and alley and at intervals not exceeding
one hundred ﬁfty (150) feet. This joint shall be made by
putting in an iron sheetmg one-eighth (1-8) of an inch in
thickness, and the size of the cross-sectlon of the curb, with
a layer of gray felt one-quarter (14) of an inch in thickness
and the size of a cross-section of the curb, on each side of
the iron sheeting. After the concrete has set, the iron sheet-
ing shall be removed. When this is done, care shall be taken
to see that a free joint exists through the curh.

The extension of three (3) inch sewer pipes through the
concrete curb shall be paid for as listed on the proposal.

Measurement.—All curbing will be measured along the curb
line.

Pa)ment.——Pavment for concrete curbmg will include the
expansion joint.
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ARMORED CONCRETE CURBING

Armored concrete curbing shall be constructed in preclsely
the same manner as specified for Concrete Curbing, except
that proper provision shall be made for the insertion of the

PAVING—Continued

be spiked a continuous plank three (3) inches by twelve (12)
inches, as shown. After the setting of the concrete, the earth
surrounding such stops shall be properly surfaced a.nd tamped
to the level of the general surface.

armor. The armor shall consist of a galvanized steel bar R v -
= known as the Wamwright bar or any other bar of a pattern o WOOD ALLEY SIDE STOP

. The timber shall be continuous, sound fir, of suitable
lengths, solidly bedded in concrete. After the concrete sets,
the earth adjoining the stops, shall be properly surfaced and
tamped to a level of the general surface .

CONCRETE ALLEY SIDE STOP

The mixture shall be the same as the concrete base except
that the facing shall be one (1) part Portland cement and
one (1) part sand.

L | . MONUMENT CASES
R ' Defall Section

The material shall conform to  the general requlrements
Armor : of these standard speciﬁca‘tlons for cast iron as specified

dCURBING under manhole covers. . - I

approved by the City Engineer This armor shall be accu-
rately placed on the edge of the curbing and shall connect
smoothly with the top and sides. It shall extend not less
than three feet beyond the point of curve on all curves, in-
- cluding alley returng. After thé bar is set, the cement mortar
nooeo top while still soft shall be thorougily troweled and smoothed.

CONCRETE SIDEWALK BEPAIBING

Where directed by the Clty Engineer, the existlng concrete
sidewalks shall be repaired or extended in accordance with

the standard speciﬁcations of the City of Seattle for such © Section AA -
work. Details of Opening

Wo0D SIDEWALK m:mmme- - 15

g Where directed by the City Engineer any existing wooden
B sidewalks shall he carefully taken up and the lumber therein v
b piled and protected until used. After the completion of the
H curbing, the sidewalks shall be rebuilt, using such old lumber
R as may be directed with such additional new lumber as may
IPRCE be required. All lumber shall be laid as provided in the 1 "% ol 0 0] § N
SO standard- specifications of the City of Seattle for Wooden ‘ /2/ - =35 /7= ‘&.“'57‘
Lo Sidewalks :

i
- Ir,

- WOOD STOPS

[ Wooden stops shall be placed along the edge of the pave-
R ment where the same {8 not otherwise protected. Sald wooden

: stops shall consist of a continuous sound fir timber solidly
bedded in c¢oncrete as shown by drawings, on which shall

) & Surface -
(e

Srrace s (”-?4"‘: . !
onmfe?b,hv : 3 o e "
Concrete Wood Wood» Stop ? v Top View Section C-C Boﬁom View
-~Alley Side Stops for Streets .‘ Cover
STOPS | MONUMENT -CASE
88 , 29 B
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ADJUSTMENT OF CAST IRON VALVE BOXES

Puyment for adjusting cast iron valve boxes will be in-
cluded in the price bid for pavement

ADJUSTMENT OF MANHOLE, CATCH BASIN, ETC., COVERS

Manhole, catch basm, or similar covers, shall be adjusted
to . the proper grade in the manner as specified for setting
covers in new work. Care should be taken that they are set
to the grade and contour of the street in which they are
placed, and that the pavement is brought up flush with the
covers, especially in asphalt pavement..

ADJUSTING INLETS
Existing inlets shall be adjusted to the proper elevatlon

" The contractor shall furnish all new material required and

shall reset such inlets in the manner as specified for new
work.
~ See Gravel Base for plan

SUB-DRAINS-—(Paving)

When all clearing and grubbing, excavating, rolling, etc.,
shall have been done to the satisfaction of the City Engineer,
there shall be excavated trenches for tile drains where neces-
sary. The excavations shall be made to'a true line at least
three (3) inches below the bottom of the tile pipe. Gravel
or broken stone shall then be spread so as to form a bed for
the pipe.. The pipe shall be hard-burned tile drain without
sockets. It shall be laid on a true grade line as given by the
engineer, and shall be laid and connected to the inlet provided
for it in the catch basin wall, or to such other pipe or outlet
as the City Engineer may direct. The trench will then be
filled with screened gravel to the surface, care being taken to
have at least three (3) inches of gravel surrounding the pipe.

Payment will include the cost of making the connection to
any pipe or catch basin.

OLD LUMBER RELAID

The surface of all connecting streets, roadways or walks,
which by reason of this improvement fails to conform to the
general surface of the finished improvement, shall be made to
conform to such finished surface by filling with suitable ma-
terial or by excavating, as the same may require, and all
planking shall be neatly brought to grade and adjusted so as
to form a continuous surface, to the satisfaction of the City
Engineer. Such adjacent streets as may be designated by the
City Engineer shall be planked with the lumber taken from
the existing planking, curbs, gutters and crosswalks, which
had been piled as directed. under “Clearing and Grubbing.”

GRAVEL SUB-BASE

Gravel shail be laid as directed by the City Engineer. 1t
shall be screened and free from dirt and soil.- The smallest
stones shall not be less than one-quarter (1) of an inch in
diameter, and the largest shall not exceed three (3) inches in
any direction. .

SIDEWALE REPAIRING—OLD LUMBER—NEW LUMBER

Whenever the present Woboden sidewalks extend to the line
of the proposed curb, such sidewalks, or such portions thereof
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as may be necessary, shall be taken up and all lumber found
therein shall be neatly and carefully piled. Immediately after
the setting of the curb, said sidewalks shall be rebuilt, using
therein all old lumber which the City Engineer may consider
suitable to remain in the structure, with the addition of such
new lumber &8 may be necessary.

‘Where directed by the City Engineer existing wooden side-
walks and landings shall be extended to the new curbs. The
covering planks shall he two (2) inches by eight (8) inches,
‘dressed .on the upper side. All lumber shall be cut, fitted
and nailed as provided in the standard speciﬁcatlons for
Wooden sidewalks.

"The work of. repairing, reconstructing, or. extending, side-
walks will be.paid for per M. ft. BM. of lumber in the

finished structure, as ‘hereinbefore stated, and bids. shall be

submitted for old and for. new lumber

CONCRETE ALLEY DRAINS

The outlet ends of these drains shall be .neatly chiselled
openings through the:curb. The flow line and sides of the
drains shall be smoothly finished.

A standard inlet shall be: set in the manner herembefore

g .smoaf/; 712184

4 ﬁod.s

CONCRETE DRAIN _

provided in these specifications and connected to this drain.

Payment will' include furnishing and setting inlet, and
making  connections to drain, all concrete Work chlselhng
curb steel and relaymg concrete walks.

RELAYING OLD PLANKING

The ex1st1ng planking shall be relaid in accordance with the
standard plans and specifications for new planking, using
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such of the old lumber as in the opinion of the City Engineer
is . suitable. The contractor shail pile up and protect all
lumber to be relaid and will be held responsible for the safe
keeping of the same. The lumber not to be relaid shall be
piled and burned or disposed of as directed by the City
Engineer. R

Payment will include all haﬂdiihg of the old lumber.

EXTRA BINDER

Extra binder shall correspond to the standard specifications
of the City of Seattle in all respects for binder as specified
under asphalt pavement, except as to thickness, which shall
be as shown on the improvement plan, or as designated by
the City Engineer. . ) o
. COAL FOR STEAM ROLLER
As directed by the City Engineer, the contractor shall fur-

nish coal of a good quality for steam generating purposes
for the operation of the city’s steam roller if the same is

used on this improvement.

 PLANKING
Clearing and Gribbing. Seéeé page 1.
Sub-Grading. See page b.

 PLANKING OR HEPLANKING

The stringers shall be of the sizes and spaced as indicated
on the:plan.' They shall be solidly bédded in the prepared
sub-grade so that their upper surface is uniformly the thick-
ness of the planking below the grade prescribad for the fin-
fshed surface except where otherwise specially directed by
the Engineer. The earth must be thoroughly tamped under
and arcund all stringers. Inh case of muddy or springy sub-
grade the contractor shall furnish and lay suitable material
such as cinders, to secure dry tamping.

The planks or pleces shall be sized on one side and of
dimensions shown on the plan, except as hereinafter specified
or shown on the plan at certain points where pieces of vary-
ing widths will be required. The lumber for planking shall
be of uniform thickness, ahd shall be laid with that side of
the lumber cut nearest the heart of the tree downward,
provided that in case pieces with approximately square sec-
tions are specified instead of planks, such pieces shall be
laid with the grain of the wood vertical. WHhere planks are
specified, each plank shall beé nailed to the stringer with wire
nails of sufficient iength to give at least four (4”) inches
penetration ints the stringer, arranged two (2) nails over
the stringers at the ends of each plank, and one nail at each
intervening stringer “staggered.”

All curb and gutter boards shown on the plan, with all
necessary blocking and spiking, shall be furnished and laid
in accordance with specifications for “Curbs and Gutters.”
The planking shall be shaped and fitted to the gutters and
the edges bevelled. _

At certain points in the district shown on plan where
corners are to be turned or planking fitted to curves of the
atreet railway portion, thé planking shaill be laid by the use
of fan shaped pieces. .

The contractor shall make all necessary adjustments to
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existing cross-walks, planking, curbs and gutters, manhole,
catch-basin and similar covers, in a neat and finished manner.

Payment for which will be included in the price bid for-

iumber. ..

“Planking” shall 'be interpréted to mean the constructibn .
of a plank roadway -on a street not previously. so improved.

“Replanking” shall mean the replacing of wornout planking
with new plank. : . CL

Measurements for planking or replanking shall be taken
on the slope. ‘ ‘ ' o ‘

Payxnent'for plai.nkirvig.‘or replanking shail inchidé the c‘(‘)s‘t'

of sub-grading as specified under “Grading,” page 5.
TIMBER TRESTLES
PILING ,
The contractor shall furnish, drive and cap all piles neces-

sary to sustain the roadway, in accordance with detail plans.

or as directed by the City Engineer.. R :

Bents shall be driven fifteen (15) feet six (6) inches between
centers, and the position of each bent shall be located by the
City Engineer. A ; ,

All piles shall be fir, winter cut, straight and sound in.

every particular, free from large knots or:other imperfec-
tions. They shall not be less than nine (9) inches nor more

thap fourteen (14) inches in diameter at the smaller end,.
nor less than fourteen (14) inches at cut-off.  All dimensions.

shall be measured under the bark. They shall taper uniformly
from end to end. Second growth piles shall not be used.

All piles shall be driven true and plumb at the points indi-
cated. They must be driven until they will not penetrate:
more than two (2) inches under a fifteen (15) foot fall of
thirty-five hundred (35600) pound hammer, and under no eondi--
tion shall a pile have less than four-foot penetration. They"
shall be cut off at the elevations given by the City Engineer,
said cut-offs being on a true line in arder to give the caps a:

firm bearing. The tops of all piles shall be neatly chamfered
so as not to project beyand the edge of the caps. All points
of contact between timbers, such as tops of piles and posts

and bearings of caps on piles and all atringers and eaps,:

shall be thoroughly coated on both faces with hot Carbo-
lineum Avernarius, hot creosote, or some other equally
efficient preparation approved by the City Engineer.

Payment will be made for piling at the rate bid per linear
foot of pile in completed structure, measurement to he made
from point to cut-off, and shall include the furnishing, driving
and cutting off of same as above specified, No payment will
be allowed for that portion of the pile above the cut-off. .

CREQSOTED PILING

Watersoaked.—The piling to be treated must be Douglag fir,
cenforming to the City of Seattle’s specifications for this class
of material, the cubioal contents of each stick being deter-
mined to the satisfaction of the City Engineer of Seattla.

Each cylinder charge must be made up of piles which have
been in water as nearly ag passible the same length of time;
nar must they have been so long therein as to cause deteriora-
tion or damage of any kind, but at the time af treating must
be thoroughly sound, free from sea worm heles and limnoria,
also from barnacles and the like. :

After the piles sre placed im the c¢ylinder, ﬁhey'muag'be
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immersed in creosote o0il of a temperature ranging between
160° and 170° F., and kept covered during the entire boiling
period under at least four inches of oil at the shallowest
place. The engineer on duty must from time to time during
the boiling satisfy himself by bleeding the cylinder, that
such is the case.

~After filling the cylinder with oil, steam must then be regu-

lated through the heating coils so that the temperature within
the cylinder is kept-gradually rising as fast as the condensa-
tion will permit until 220° F. is reached; after which the
steam pressure must only be such as to maintain a regular
and constant temperature within the cylinder with 220° as
the minimum and 225° F. the maximum, until such time as
the amount of condensation per cubic foot per hour collecting
in the hot well of the condenser shows the interior of the
wood to be thoroughly dry, when the steam pressure in the
coils should be released, and the cylinder filled up with creo-
sote oil from the storage or Worklng tank, of a temperature
ranging between 160° and 170° F., then pump pressure applied
until the gauge shows 5 1bs. pressure in the cylinder (this
to insure the fact of the cylinder being actually full), after
which the connection between storage tank and cylinder
should be closed and the connection between measuring tank

and cylinder opened. Additional pressure must then be ap-

plied until the piling has taken the proper amount of oil,
forced in under such conditions as will insure its complete
retention in the wood after drip is over, and figured at the
weight of the dry oil per gallon at 165° F., the cylinder doors

may then be opened prnv1ded the temperature within is re-

duced below 200° F

After treatment, - the piling must be free from all heat
checks, water bursts, and other defects due to inferior treat-

ment which would impair usefulness or durability for the

purposes intended. ' Piies when bored midway between the

ends must show no moisture in to the center, and the borings

beyond the oil penetration must retain their natural elasticity
and strength. The penetration of black oil midway between
the ends, for a 10 1b. treatment should be at least three-
quarters of an inch in piles up to 40 ft. in length; 1 to 114
inches for piles between 40 and 70 ft. in length; and 1% to 11
inches for piles 70 ft. and over; with a correspondingly
greater depth for an increased quantity of oil.

Green or Freshly Cut and Seasoned Piling.—Green, or.

freshly cut piles delivered at the treating plant on cars, or
any which have not been lying in the water, must be treated
1n the manner prescribed for green or freshly sawed material.
" Thoroughly seasoned piles must be treated in the manner
prescribed for thoroughly seasoned sawed material.
Ne piling in these two classes shall be mixed together and
treated in the same charge.

Fir Sawed Material.—Seasoned, and green or freshly sawed
material must not be mixed together and treated in same
charge, and none should be treated which is not at the time
free from rot, and in proper condition for use after treatment
so far as splits or breaks are concerned; if any such is re-
ceived from the mills it should not be treated unless the In-
spector directs it to be done. '

"Square timber must not be treated in the same charge with
planking, nor ties with planking, and sufficient one inch strips
must be placed between each tier, with from one-half to one

inch space left between each plece, 50 that the ol can have‘

free access to, all surfaces.
 After the material is placed in the cyhnder, it must be
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immersed in creosoted oil of a temperature ranging between
160° and 170° F. and kept covered during the entire boiling
or heating period under at least 4 inches of oil in the shal-

lowest place; the engineer on duty must from time to time

during the boiling, satisfy himself by bleedmg the cylinder
that such is the case.

In the case of green or freshly sawed material, steam must

thereafter be regulated through the heating coils so that:

the temperature within the cylinder is kept gradually rising
as fast as the condensation will permit until 202° ¥. is reached,
with 215° F. as the maximum; after which the steam pres-
sure must only be such as to maintain a regular and constant
temperature within the cylinder between these figures, until
such time as the amount of condensation per cubic foot per

hour collecting in the hot well of the condenser shows the

interior of the wood to be thoroughly dry, when steam pres-
sure in the coils should be released.

‘In the case of thoroughly seasoned material, the tempera-
ture of the oil in the cylinder must be allowed to rise slowly
and steadily until 190° F. is reached, with 192° F. as the
maximum; and kept between these figures until such time
(dependent upon the dimensions), as the interior of the wood

shall have become sufficiently warmed up to enable it to take"

the required amount of oil, when the steam pressure in the
coils should be released.

The cylinder should then (in each case) be filled up with
creosote oil from the storage or Worklng tank, of a tempera-
ture ranging between 160° and 170° F.; and pressure from.
the pump applled until the gauge shows 5 1lbs. pressure in

the cylinder, to insure the fact of the cylinder being actually
full, after which the connection between storage tank and
cylinder should be closed, and the connection between meas-
uring tank and cylinder opened. Additional pressure must

then be applied slowly and steadily until the material has

taken the proper amount of oil, forced in under such con-
ditions as will insure its complete retention in the wood
after the drip is over, and figured at the weight of the dry
cil per gallon at 165°F.; the cylinder doors may then. be
opened, provided the temperature Within is below 200° F.

After treatment, the material must be free from all heat

checks, water bursts and other defects due to inferior treat-

- ment, which would impair usefulness. or durability for the

purposes intended. The penetration of black oil midway be-
tween the ends for a 10 1b. treatment should be at least 3
of an inch deep on dimension timber, and on planking at

least 1% inch deep, with a correspondingly greater depth for -

an increased guantity of oil. |
General Conditions.—All material shall be treated to the

entire satisfaction of the inspector of the City of Seattle, he

being allowed full access at all times to the facilities used in
the treatment while it is in progress; but the fact of an in-
spector being at the plant shall not relieve the Treating Com-
pany’s officials from the responsibility of seeing that the
treatment of all material is properly and carefully done, with
the agreed penetration of oil in each case, based on the con-
tract amount.

Before the cylinder charge is disposed of, the depth and
character of the penetraticn must be ascertained by boring
one or more auger holes after the wood has cooled, in as
many pieces of each class of material as may be necessary
for the Jburpose; and such pieces as are not found to be fully
treated' in accordance hevewith must be returned to the
cylinder with a subsequent charge for further treatment with-
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PLANKING—Continued

out extra cost therefor; should more than 10% of the total
number of pieces treated be found defective, the entire charge

must be so returned. No material must be removed from the.

treating yard until all auger holes are h i
R . er b A t}g tly pluggeq with
] The intent of these specifications is that the wood, when
it comes out of the cylinder and after all drip is over, shall
contain the full weight of oil fo the cubic foot, forced in at
such pressure and .under such conditions, as to enable the
wood cells, and fiber to retaln it permanently; but as there
is more or less rebound of oil out of the wood after pressure

is released, a checking up-of the oil on hand against the total

contract absorption of the various charges shall be made
each twenty-four hours, timber and piling. being kept sepa-
rately; and if any difference is found to exist, a co-efficient
shall be established and used until the next checking shows
the necessity for a different one. - _

The pressure gauges and thermometers must be com-
pared and tested at.frequent intervals with standard test
ipg;%%cgs kept on hand for that purpose, and all differences

0 ed. , S ‘

_Competent and experienced engineers shall be in.charge

of theireat;nenﬁ night and day, and required to make fre- .
quent examinations of the temperature during the. boiling, .

especially when a maximum heat is being applied; the ther-
mometers being located so that they will correctly reflect
heat conditions within the cylinders, and at the same time
be convenient to get out. In handling material after treat-
ment, sharp. dog or cant hooks must not be used in any way
whereby the full protection of the treatment is likely to be
lessened; where it may be necessary, as in the case of piling
they must "be used within the spaces two feet from .the large
end and six feet from the point. Any material broken or
otherwise damaged in treatment or by careless handling,

while in the Treating Company’s care until delivered to its

destination as per contract, will be rejected and the Treating
Company must submit new pieces therefor. Y S RaLlE
The ‘oll must be pure dead oil of coal tar without adulter-

ation, with a specific gravity of 1.04 to 1.10 at a temperature

of 60° F.; it must be perfectly liquid at 100° F.; and remain
so on cooling down to 90° F. The distillation must be con-

ducted under the Von Schrenk or American method:as pub--
lished in Bulletin No. 65 of the American Railway Engin'eelz'ing‘

and Maintenance of Way Association, and of the dry oil, ‘the
boiling points ‘shall be: Up to 210° C. not more than’5%.

and between 210° C. and 235° C. not more than 30% shall -
distill qver, while at 355° C. at least 950% shall distill over.
As a different method of distillation is usged abroad, sufiicient

allowance must be made in these percentages, in case the
oil is imported, so as to bring it within the specified limits
when analyzed by the above method. o '
Before the first treatment begins, the Treating Compagy
must furnish a gallon sample of the oil proposed to be used
hereunder, same to be sent to the City Chemist for analysis;
and in case a different ofl is thereafter used, a new sample
must be sent as above for further examination. i

BUPEBRSTRUCTIURE

Posts.—~—Where posts are to be used Instead of piling the
slllall be of the dimensions and construetion as shg)wn %n thg
plans. B h | S ' '

‘Capg‘sha'll be placed upon piles in such manner as to ive.
a true line to the ends the;eof. They shall be 'dri_:t'-bolteg' to.
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each pile with drift bolts three-quarters (3) inch by twenty-
two (22) inches, driven one to each cap at each pile. They
shall be countersunk at least one (1”) inch and the hole
filled with hot pitch or asphalt. SR ' ‘

 Stringers shali be furnished and laid on bents, erected as
hereinafter specified, and of size and spaced ags shown on
plans. - Each stringer shall not be less than thirty-two (32)
feet in length, and shall be laid upon caps so as to make
lap joints alternating upon succeeding caps, except the outer
stringers, which shall have butt joints. All stringers shall
be toe-nailed to.the caps with forty. (40) penny wire nails,
two to each cap.

The planking shall be sized on one side and laid clese.
Each plank shall be nailed to the stringers with nine (9)
inch wire nails, arranged two (2) nails in the stringer at
the end of each plank and one nail at each intervening
stringer, staggered. B o

'Sidewalks shall be constructed as hereinbefore specified. -

Payment will be made for lumber in .,-thevcompléted-stfrud;
ture only and shall include all nails, spikes and drift-bolts.

RAILING @

The lumber used for railings shall be sized four sides and
shall, when in position, be painted with two coats of mineral
paint mixed with linseed oil (and unless such railings are
specially  classified ocn the bid blanks: for -this improvement
as furnished by the City Engineer, such railings shall be paid
for at the rate of ten {10) cents per linear foot):and in all
cases the price paid per linear foot of railings shall include
all material and labor, such as lumber, nails, spikes, ex-
cavating for posts, cutting, fitting and painting; all work
to be done as directed and to the satisfaction of the City
Engineer. S e

—
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GENERAL STIPULATIONS

' TEMPORARY PLANKING

Temporarv plankmg shall be lald where and in the man—
ner. as directed by the City Eng{neer

I’aymtmt for temporary planking will include hauling away
this plank to any part of the dxstnct as dn‘eeted hy .the CitY
Engineer

- MISOELL'ANBOUS_HBMS .
' CONCRETE - |

- All concrete for generai use,. unless. othermse speciﬁed
shall be composed of one (1) part Portland _cement, three
(3) parts sand and six (6) parts gravel. The material used
shall be of the same quality and mixed in the same manner
as provided for under “Concrete Sidewalks.” :

‘Payment for conorete will include all necessary exeavation
for placing samas,

EXTRA RXCAVATION

Extra excavation shall .include all excavation not shown
on the profiles and eny excavation crdered by the City Hngi-
neer not otherwise covered by these specifications. In case
it is neceasary. to .abandon any work requiring exocavation,
the cost of which waa included in the price bid for another
ftem, the amount of such exoa,va.tion will be paid for as “HKxtra
HExoavation.” -

Payment for extra exc..vation shall include all back~ﬂlling
water settling or tamping. '

LUMBER

All lumber used in this improvement shall be sound, live,
yellow fir, free from loose, large or rotten knots, wind-shakes,
pitch seams or other imperfections which may impair its
strength or durability. No.lumber shall be used which shows
less than six annular rings of growth per inch, or which ex-
poses the heart of the wood on the side of the timber. 'The
City Engineer shall be the sole judge of the amount of sap
which may be allowed. All dressed iumber shall not exceed or
vary more than one-fourth (1) of an inch less than .the
specified dimension, and all rough lumber shall not vary
more than one-eighth (1) of an inch from the specified
dimension. All lumber shall meet the requirements as speci-

fied in this paragraph unless more particularly specified else-
where.

GENBRAL STIPULATIONS

It will be: further expressly agreed between the parties
to the contract for this improvement that the contract is
made subject to the following conditions and stipulations:

1st. Contractor’s Responsibilities. The contractor is re-
quired to furnish all necessary labor and materials, and to
fully complete the said work in accordance with the plans
and specifications, and to the satisfaction of the City Engineer,
for the prices bid. Bidders must examine and judge for
themselves as to the location of the proposed work, the
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nature of the excavation tc he made, and the work to be
done. It is understcod that :he whole of the work to be
performed under the contract for this improvemeant is to be
done at the contractor’'s risk, and he is to assume the re-
gponsibility and risk of all damages to the work or to prop-
erty on the line of sald work which may be ocoasionsd by
floods, backwater, coving of the street, settling of the founda-
tion of buildings, or for any cause whatever.. The contractor
shall have ¢charge of and be responsible for the entire con-
tract until its complsation and acceptanse. He shall also be
liable for any defects which may appear on his work before
the final payment apeciﬁed herein.

2nd. Begin Work. The comtractor shall ‘commence the
work at such points as the City Engineer may direct, and shall
conform to his directions as to the order of time in which
the dafferent parts ot the work shall be done

3rd. Directmns«-’l‘o Wham Given. Whenever t,he contrac-
tor is not present on the work, orders will be given to the
superintendent or overseer who may have immediate charge
thereof, and shall by them be received and strictly obeyed.
If any person employed on the work shall refuse or neglect
to obey the directions of the City Engineer or Board of Public
Works in anything relating to the work, or shall appear to
be incompetent, disorderly or unfaithful, he shall, upon the
requisition of the engineer be at once dlscharged a.nd ‘not
again employed upon any pa.rt of the work. ; ,.

4th. Protection of the Work., The contractor wnl be ro-
quired to observe all City Ordinances in relation to obstruct-
ing streets, keeping open passage ways and protecting the
same where exposed, maintaining signals, and tc obey all
laws and ordinances controlling or limiting those engaged

on the works. The said contractor expressly stipulates

and agrees to erect and maintain good and sufficient guards,
barricades and signals at all unsafe places on the works and
to indemnify and save harmless the City of Seattle from.all
suits and actions, of every name and description ‘brought
against the City for, or on account of, any injuries or dam-
ages received or sustained by any party or pariies by reason
of the failure of said contractor to erect or maintain such
guards, barricades, or signals, or by or in consequsnce of
any negligence of said contractor or his or their agents or
employes, in carrying on sald work, or by or on account of
any act or omission of said contractor in the performence
of said work: and it is agreed by the contractor that so much
of the money which shall be due to him under and by virtue
of the contract for this improvement as shall be considered
necessary by the Board of Public Works, may be retained by
The City of Seattle until nil suits or claims for damages

‘as -aforesaid shall have been settled, and evidence to that

effect is furnished to the satisfaction of said Board of Public
Works in addition to the percentage reserved as otherwise
herem provided.

- 5th. Disputes—How Settled. To prevent all disputes and
litigation it is further agreed by ths contractor that the City
Engineer shall in all cases determine the amount of work
to be pafd for under the ¢ontract for this fmprovement, and
his estimates and decisions shall be final and conclusive,
subject to the approval of the Board of Public Works. '

6th. Changes of Plans. The City Engineer or Board of
Public Works shall have the right to make changes in the
location, construction, form, dimensions, grades and align-
ments, Y’'s, manhol3s, catch basins, ducts, cables, and other
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connections and constructions, and make any variations in
the quantity of the work to be done, as exhibited in the
schedule of prices ¢r bid for said work, and to entirely ex-
clude any of the items of work relating to said quantities at
any time, either before the commencement of the work, or
during the progress, without thereby altering or invalidat-
ing any of the prices herein named; .should such action
diminish the amount of work that would otherwise be done,
ne claim-shall be made for damages on the ground of loss
of anticipated profits on work so dispensed with; and should
such -action be taken after the commencement of any par-
ticular piece of work, and result thereby . in extra cost to
the contractor, the City Engineer shall estimate the amount
to be allowed therefor which he shall consider fair and
equitable, and his decision shall be final and conclusive.

7th. Unnecessary Occupation of Streets. The contractor
shall not be allowad to dig up or occupy with material any
more of the street than is absolutely necessary for the prose-
cution of the work. - a : » — : o

- 8th. Engineers—When Wanted. The contractor shall give
forty-eight hours’ notice, in writing, when he shall require
the services of the Engineer for laying out any portion of
the work.  He shall dig all stake holes necessary to give
grades. He shall furnish and keep on the work, at all times,
a spirit-level and straight-edge, of such form and size as
directed by the Engineer. He shall furnish all lumber for
stakes, under direction of the Engineer, and shall carefully
preserve ali stakes when set. In case any stakes have to be
replaced by the Engineer, the contractor shall be charged
the expense thereof, and the same be deducted from his esti-
mates. . S

9th. Monuments Not to be Distarbed. The contractor
shall not disturb any monuments or stakes found on the line
of the improvements until ordered by the Engineer. A pen-
alty of twenty-five ($25.00) dollars will be imposed for each
monument disturbed without orders, and the amount deducted
from the estimates. ' '

.10th. Provide f(“)’r Flow of Water Courses, Ete. The con-
tractor shall provide for the fiow of all water courses, sewers

‘or drains, intercepted during the progress of the work, and
.-replace the same in as good condition as he found them, or

shall make such final provisions for them into the sewer, or
otherwise, as the Engineer. shall direct. . The use of any por-
tion of the sewers shall not be construed as the acceptance
of them by the Board of Public Works.

The contractor shall not cbstruct ‘tvhe gutter of any street,
but shail use all proper measures to provide for the free pas-
sage of surface water along the gutters.

11th. Protection to Public Utilities Owned by City. The

contractor shall support and protect by timbers or otherwise,

all water or sewer pipes, conduits, poles, wires or other ap-
paratus owned by T'he City of Seattle which may be in any
way affected by the work, and do everything necessary to
support, sustain and protect the same, over, along or across
said street. In case any of said water or sewer pipes, wires,
poles or apparatus shall be damaged, they shall be repaired
by the authorities naving control of the same, and the expense
of such repair shall be deducted from the amount due the
contractor on his final estimate.

12th. Damage to Existing Improvements. All ‘damage done
to existing improvements during the progress of the work on
this improvement shall be repaired by the contractor under
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the directions of the City Engineer, using for such repairs
materials - conforming to the requirements of the standard
specifications of the City of Seattle for the various items used.
If the contractor fails to furnish the necessary labor and
materials. for such repairs when ordered, the City Engineer.
may cause said necessary labor and materials for such repairs
to be furnished by other parties and the cost thereof shall be
deducted from such money as may be due to the contractor by
reason of work performed or materials furnished for any part
of this improvement. No payment will be made for this work.

13th. Forfeiture of Contract. It is further especlally
agreed that if at any time the City Engineer is of the opinion
that the work is unnecessarily. delayed, and will not be
finished within the prescribed time, he shall notify the con-
tractor, in writing, to that effect. And if the sald contractor
shall not, within five days thereafter, take such measures as
will, in the judgment of said Engineer, insure the satisfac-
tory completion of the work, the Board of Public Works may
then notify the said contractor to discontinue all work under
the contract for this improvement; and it is hereby agreed
that the said contractor shall immediately respect such
notice and stop work and cease to have any rights to the
possession of the grounds. The Board of Public Works may
thereupon employ such force as they may deem advisable to
complete the work, and charge the expense of all labor and.
materials necessary for such completion to the said con-
tractor, and the expense .sc charged shall be deducted and
paid by the City of Seattle out of such moneys as may be
then due, or may afterward become due, to the said contractor
under and by virtua of the contl’act for this improvement,
apd 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 said contractor, then said -contractor .shall
be entitled to receive the difference; and in case su_ch expense
is greater the said contractor shall pay to the City the amount
of such excess so due. - 7 o SIS

If the said contractor shall assign the contract for this
improvement or. abandon the work thereon, or ‘shall neglect
or refuse to comply with the instructions of the City En-
gineer relative thereto, or shall in any manner fail to com-
ply with any of the specifications or stipulations herein con-
tained, or with the requirements of the Charter, or Ordinances
of the City, the Board of Public Works shall have the right
to annul and cancel said contract, and to relet the work or
any part thereof, and such annulment shall not entitle the
said contractor to any claim for damages on account thereof,
nor shall it affect the right of the City to recover damages
which may arise from such failure. _— . .

14th. Claim for Extras. No claim for any extras under
this contract will be considered by the Board of Public Works
or City Engineer unless the same shall have been submitted
previous .to the final acceptance of the work and the passage
of the final estimate. In case any extra work is required for
which a price has net been included in the contract for this
improvement, the same shall not be begun until a price
therefor shall have been agreed upon, in writing, by the con-
tractor and the City Engineer. If, for any reason, the said
extra work cannot be performed at an agreed price, it will
be paid for.at the actual cost of all labor and material re-
quired, together with ten per cent. additional. SR

15th. Provision for Water and Gas Cennections. . The City
of Seattle reserves the right to construct any sewer or sewers,
or to lay any water mains, or to grant permits to the inter-
ested parties to lay gas mainsg, steam pipes, conduits, etc.,
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or to build up and adjust or construct any manheles, or
catoh basins, or to reset or renew any frames or ccvers for
manholsg, eatch basine, water or gas stop-cocks or gates or
to grant permits for private connections with sawser, water
or gas pipes, at any time during the: progreas of the work
and the contractor shall not interfera with or place any im-
padiment in the way of any persor or persons who may be
engaged in doing sueh work as has been mentioned. The
Boeard of Public Works reserves tha right to suspend the work
on any part of this improvement at any time during the con-
struction of the same for the purpose above stated, or if said
work Interferes with other improvements. In any such case
the contractor shall not be entitled to any damages, either
for the digging up of the streset or for the delay, but he shall
he allowed and pald for any material or labor made neces-
sary on his part, such reasonable sum (toc be determined at
contract rates) as may be agreed upon between him and the
City Engineer, and the time specified for the completion of

his contract shall ba extended as many days ag he was ‘thus

delayed

“16th. Payment of Wages. 'I‘he said contractor agrees to
pay the wages af all persons and for assistance of every kind
employed upaon or about said work, and for all materials pur-

chased therefor, and.The City of Seattle may withhold any

and all payments under thig contraet until satisfied that such
wages, asmstance and materials have heaen fully paid for.

17th. Assignment of Contract. The contract for this im-
pravement shall take effect and he in' force only upgn - its
approval by the Board of Public Warks of The City of Seattle,
and shall be assigned only. with the written consent of said
Board, endorsed thereon. "N¢ assignment that may be made
shall release the contractor therefor or his suretxes, from
any liabilities arising under said contract.

. 18th." Hours of Lahor. ‘And it is furt.her a.greed tuat sald
work shall be performed in workdays of not more than eight
hours:each, except in cases of extraordinary emergency; and
that this contract may be canceled hy the Board of. Public
Works . in cese .such work is not performed in accardance
with - the provisions of this contract ahove specified, and no
cage of extraordinary emergency shall be aonstrued to exist
in any.cass whera other labor can be found to take the place
of Iabor which has already heen employed for elght bours
in any calendar gay.- :

~ 19th. Excavated Materlal. The material »Aexcavated from
trencheg shall be laid compactly on the sides of the trench
and kept trimmed up sc as to be of as little inconvenience as
possible to the traveling public and to adjoining tenants. -

" 20th. Trenches Kept Free from Water. Tha contractor-

shall - keep ali the trenches free from water during the pro-
gress of the work No pipe or masonry shall be 1aid in water.

$18t, - Protechon of Private Property. The contractor shall,
at his own expense, shore up, protect and make good, as may

be necessary, all huxldmgs walls, fences or qther property in-

jured, or liable t¢ he injured, during the progress of the work;
and the contractor will be held responsible for all damage
which may happen to neighboring property or the street, or
any improvements whatsoever, irom neglect of this precaution,
or from any other cause connected with the prosecution of
the Work

22nd. - Fees and Royalties. All fees, or royaliies for. any
patented invention, article or arrangement, that may bhe used
upon, or be in any manner oconnected with the work, or any
part thereof, connected with these specifications, shall be in-
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cluded in the price nientioned in the proposals, and the con-
tractor shal]l protect and hold the Ciiy harmless against any
and all demands for such fees or royalties. Before the final
payment is made on the contract the contractor must furnisn
acceptable proof of proper and satisimtory reiaase from all
auch clo.ime

23rd, Charge for Water Setﬂing Earth. The City Water
Department will charge the contractor for city water used
in settling earth at the rats of one dollar and forty cents
(31,40; for every ono hundred (100) cubic yards ot material
water-setitied.

24th. Iniunctwm. It is azresd that if the eontractor tor
this improvement, or The City of Beattle, ghall be unable to
complete any portion or portions thereof by reason of court
proceedings snjoining the consiruction or gompletion of any
portion or portions thereof and it shall, in the discretion of
the City Engineer, be impracticable to construct or complete
any other portion or portlons thereof, then, and in any such
case, the contractor shall waive any and all claim or claims
for damages by reason of such inagbility to construct sych
portion or portions of sajd improvement, and the City ‘En-
gineer shall have the right to report such'improvement, as
completed, file his final estimate thereon as provided for.in
the full completion of other local improvements in The City
of Seattle, and such contractor shall agree to accept in full
payment of such improvement, and as a cancellation of his
contract therefor a sum of money for his labor performed,
and materials furnished in strict accordance with his bid for
such contract, on the basis of the work actually. performed
or materials and labor actually furnigshed in said work to the
date of stopping thereof. 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 con-
tractor on being ordered by the City Engineer shall proceed
with the work immediately, carrying out the contract in full
according to all original intents or modifications of the court,
as the case may be, at the prices as specified in the original
contract, and no exira payment will be allowed said contractor
for change in price of material or labor or for any other
reason whatsoever. Whatever time elapses after the con-
tractor has been ordered to stop on the work and his being
ordered to proceed again will not be considered as a part of
the time allowed on the contract.

25th. No Material to be Piled on Pavements. Contractors
shall not pile material on any asphalt pavement without first
covering the asphalt with planks or in a manner satis-
factory to the City Engineer and all material shall be com-
pactly placed.

26th. Inspection of Materials. All materials shall be sub-
ject to inspection by the Engineer or his inspector, who will
select samples in such numbers and quantities as he may
deem necessary and subject the same to such tests as may
be necessary to determine their qualities as herein specified,
and he will accept or reject the materials in accordance
with the results of such trials. Such tests may be repeated
upon the arrival »>f different shipments, as frequently as
may be necessary to insure the acceptance of only such ma-
terials as shall comply with the provisions of the plans and
specifications to the satisfaction of the City Engineer. All
materials rejected by the City Engineer or his inspector shall
be removed from the premises and adjacent surroundings
by the contractor within twenty-four (24) hours after he has
been notified of their rejection. If this condition is not im-

plicitly complied with, the City Engineer reserves the right
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