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fhe major drainage areas of the state have become
inoreasingly polluted during the past years due to the
policy of many towns and industries of dumping raw or
insufficiently treated sewage into the streams and rivers.
This practice results in the depletion of the normal oxygen
content of the diluting body of water with resulting harm
to aquatic and wild 1life. If the State of Michigan is to
eontinue as America's vasationland, efforts must be made
to remedy the aituaiion immediately. u1he following pages
will bDe devoted to the plans necessary for removal of the
City of Grandville from the list of those polluting the
Grand River.

It 18 our intent to approach the problem of design
with the supposition that we are consulting englineers re-
tained by the city. We feel that by limitling our problem
to these specific circumstances we have a more satisfactory
paper than would be obtained by merely taking an abatract
situation.

The eity of Grandville is about eight miles southwest
of Grand rapids on the Grand Kiver in Kent Gounty. It was
incorporated in 1887 as a village and became a oity in 1933
and has grown slowly except for a spurt in 1928, when the
Winters & Crampton Corporation, a metal produects company
specializing in refrigeration and automotive hardware,
located a factory in the village. <the population, as shown
by the decennial census, 1s shown in rable I. Speclal

problems encountered in the estimate of futupe population



were that during the decade 1930-1940, when most towns

had a very small or no galn in population, Grandville had

an increase of 16.2%. Winters & urampton embloya about

1200 people on three shifts, abdﬁt 600 of these are residents

of Grandvillé. The city has, within the past year, annexed

several plats whiech border the c¢lty on the south and east.
The ¢ity will undoubtedly continue to grow, as with

modern transportation people continue to move to suburban

areas. Also, there is a marked trend toward decentralization

of industries, and there are a number of small industrial

sites with railroadsvavailable within the corporate limits

of the city. By taking the arithmetical method of increasing

population, we get a population of 2,397, and by taking the

geometric method we get a population of 4,100, We decided

to assume a population of 3,000 in 1970 as design population.

TABLET
PorPULATION OF GRANDVILLE
' EST/IMATLED

Yeare CENSUS ARITHME /7S GEaMETRIC
/900 Y457

/9/0 680

1920 777

/1930 13¥6

1940 /566

(750 /843 2160
1960 ZI20 L2980
/1970 _397 §#/00
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The only industrial wastes are those of the Winters
& Crampton Corporation, which we propose to treat separately.

‘The existing sanitary facilitlies of the eity consist
of a metered municipal water supply, a combined sewer system
for about 80% of the town, and a sanitary system for the
other 20%, with a septic tank sewage treatment. 1he existing
sewers serve the scity adequately, except for the portions
recently annexed.

The existing sewage treatment plant 1s inadequate and
is flooded for at least eilght weeks each year, this year to
& depth of approximately 15 feet. Uue to lack of attention,
the tank has not been working and is so full of sludge that
the sewage simply flows through with little or no treatment.

We discussed the situation at Grandville with both the
Stream Uontrol Gommission and Mr. Shepard of the Engineering
Division of the State Health Department with the following
results. <The absolute minimum flow in the Grand Kiver at

Grandville is approximately 600 sec.-ft. With maximum flow



from Winters & crampton'and the city of Grandville, this
would reault\in dilution of 400 to 1 with even greater
dilution most of the time. ‘this indlcates then, that}only
primary treatment is required.

Mr. Shepard recommended that we use either an Imhoff
tank or primary sedimentation with separate sludge digestion.
In our computations you will note that we have designed bdoth,
either design being subject to the approval of the city
and the Health Vepartment. The same principles apply in

either case.

the Imhoff tank design is preferred for small eommuni-
ties because of its low maintenance and operating coats.
Algso, 1t does not need a full-time operator to keep it 1in
operation. Its original cost, though, is likely to be some-
what more than the cost of primary sedimentation tanks with
separate sludge digestion, because of the rather involved
fora work and deep excavation. <tThis we have attempted to
defeat in our design by limiting the depth of the tank to
about 22 feet. ‘Lhe proposed site alds us in this because
it is relatively low ground and approximately 12 feet of
£11l1 1s required to bring the plant up above any possible
flo0d level. This design also helps to keep the tempera-
ture up in the tank to speed digestion pecause of the
absence of ground water to absorb the heat.

the Primary Sedimentation system with separate asludge
digestion also has some definite advantages. Among these
are lower initial cost, greater flexibility in expansion,

and greater gas production and ease of collection.



Our analysis of Winters & urampton wastes indicated
a lack of cyanide or other toxic wastes and the pH of the
composite sample was 7.2. However, this was a variable
ftem that could be treéted most inexpensively by installing
a storage tank in which the acids and alkalies will
neutralize each other. 'The lack of detectable amounts of
of cyanide or other toxic materials makes it permissible
to forego further treatment. <rhere may, at times, be
considerable copper in the wastes, but if care is used 1in
dumping tanks over an extended period of time, these will
cause no trouble. However, after extensive tests, we did
determine that it would require three grains per gallon
(g.p.g.) of hydrated lime and 12 g.p.g. of rerrous Sulphate
to precipitate all the metals and remove the eolor of the
sewage. ‘this would make a very expensive project for a
corporation of the size of Winters & Crampton, and a city
the size of Grandville unless the metals were to be reclaimed.

It was therefore decided to intercept these wastes
before they reach the sanitary sewers and run them through
a geparate direct line to the existing septic tank whigh
could be used for astorage, as mentioned above.

Analysis of Sewage

Sanitary Wastes: ‘

Suspended solids - 182 parts per millioen (p.p.m.)

Loss on ignition (volatile solids) - 95% - 172.5 p.p.m.

5 Day B.O.D. - 410 p.p.m.
Industrial Wastes:

1Total solids - 1115 parts per million



Suspended solids (normal) - 77 p.p.m.

Suspended solids (nite) - 152 p.p.m.

Metal oxides precipitaﬁlo with lime - 222 p.p.m.

PH - 7.2

Cyanides less than 0.1 p.p.m.

Flow:

Industrial: approximately .11l million gallons per

day (m.g.d.) into sewer on White Street, and approxi-

mately .22 ﬁ.g.d. into sewer on Wilson.

‘the water meters of the eity show a yearly comsumption
of 77.7T million gallons, 28.7 million gallons of which goes
to Winters & Crampton Corporation. ‘This leaves a net total
of 49 million gallons sonsumed by the people of the city
per year. This indicates an average daily consumption of
T4.5 gallons per eapita per day (ged). Winters & urampton
employ 1,200 persons and their aanitéry wastes must be
treated at the same plant. By using a population equivalent
for their factory and liberal allowances for infiltration,
we determined the flow to be 97.6, or approximately 100
g.c.d.

Design Klow

Population 3,000

750,000 g.p.d.

Max4imum 520 g.p.m. = 1.16 o.f.s.

Average = 300,000 g.p.d. = 208 g.p.m. = 0.464 ¢.f.s.

Minimum

175,000 g.p.d. = 122 g.p.m. = 0.272 o.f.8.



DIVERSION CHAMBER

As the existlné'sewef ayatem'ia approximately 80%
combined storm and sanitary, it would be impractical ﬁo
attempt to pump all the storm water and run it through
the treatment plant, therefore, 1t was necessary that we
design a diversion chamber to by-pass the storm flow,

1.e. any quantities in excess of the peak sanitary flow.
In time of flood conditions, the stop plate on the inslide
of the pump house may be partially closed to admit only
the amount of water the plant operator deems desirable,

or may be closed entirely and the plant shut down.

This design will not serve to alleviate any of the
troubles previously encountered at flood time from sewers
backing up, but neither will it aggravate them. (See
Sheet # 8 for detall).

~ When the 30 inch sewer is carrying 1.17 o.f.s. (design
maximum) the depth of water in the pipe will be 4.8 inches
or .4 feet. Therefore, the invert elevation of the three
14 inch valves was set 0.4 ft. above the invert of the
30 in. A shear gate was required to enable the operator
to adjust the size of the orifisce should there be too much
water flowing into the sesond compa tment. ‘“There is also
a shear gate at the entrance to the bar rack chamber so the

Plant may be completely shut off, should 1t be reguired.



BAR SCREEN
‘'he bar sereen chamber will be 2 ft. wide and 5 ft.
deep. Ve will use 3/8 in. wide bars at 1 in. on centers.
‘The maximum veloocity in the channel will be:

V = = 1.16 = 0.97 ft. per second
% 2X.593

‘The maximum veloecity between bars will be:

V = 24 x .97 = 1.32 ft. per sesond
17.55

The maximum veloeity normal to the bars will be:
' 0.707 x 1.32 = 0.93 ft. per second

Tthe largest possible head on the rack would occur when
the spaces are completely plugged and water is 5 ft. deep
on the entrance side; also at this time the operator will
be attempting to clean the rack, exerting an additional
foree. There will be 16 bars in the rack across the chan-

nel width of 2 ft. Therefore, the Moment on eaeh bar =

M= sezeggggzx7§5 - 8850 frt.
2x16x>
Sz

E - ” 0 - .153 cu. 1no
f 187386

Thickness = 4 = | 6S = 1.91 in.
. b

Use 2xgx9'-o" bars, imbed 2"

in concrete

Weld two 3"x1"x2'-0" steel
- 24 - .

flats on underside.






GRIT CHAMBER
As the sewer system‘ia 80$Voombined,storm and sanitary,
1t will be necessary to have a grit chamber. 1wo will be
used so that one may be in operation when the other 1s
being cleaned.
Design data:
Average Q = 0.464 o.f.8.
Maximum Q = 1,16 ¢.f.s.
Maximum Velocity = 1 ft. per second
Remove grains 0.20 mm. and larger
Acoording to "Steel" these particles will settle at
the rate of 0.815 in/aoo:
Try ehannel 1.25 feet wide.

A= % = Qgééﬂ = 0.464 gq. ft.

depth = A = 0.464 = 0.37 ft. = 4.45"
v 1.25 -

length = 4x45 = 5.46 feet long
0.815%
For Maximum flow, this requires 13.6' "Babbitt" points
out that for particles 0.20 mm. in diamotér: a rate-of flow
of 28,000 gallons per day per square foot of surface area.

300,000

_Eﬁfﬁﬁﬁ = 10.7 square ft.

l%f%g = 8.6 ft. long

For Maximum flow this recuires 21.5 feet. Use 2-15'

Channel 1'-3" wide. )
Ve wiil'use a proportional flow weir. ‘the crest of

this weir should be 2" above floor of bar screen chamber.



There will be a 3" drop from floor of bar screen chamber

to grit chamber. )

Maximum depth of flow in grit chamber:

= 1.16 2 O, - n
da = W = TxT 2% 928 ft. = 11.15 _

h for weir = 6.15" = 0.512'

=8 3 = =
1= 7755xB2 ~ 7.55x0.3
K = 1h'2 = 5x2.48 = 12.4

= 1.16 = 0.418' = 5."

o
"

6 . 15‘ 5“ A‘ 3" 2 " 1.
1= 5"  s5.558" 6.2 7.15" B8.75% 12.4"

- - -

4
I .

A

E. /S 9

- (2.4 v




WETr WELL
Design for average flow = 208 g;p.m.

10 min. flow storage

2080 gals. = 2080 = 278 ft.o
T.48

Irry tank 6.5'x12'x3'-6"
Use 7'x12'x3;-4". -
A 500 g.p.m. pump could empty wet well in:

2080 = 7.1 minutes
292

h—— /0'0,

il

' ‘ - Rz
2z 5@‘9_-,5

Low b/ V= -

o

;;‘ 3.33°

S’

le—ea’ |




PUMPING SYSTEM
Use two 250 g.p.m. pumps with space and connections
for third 500 g.p.m. in future.
Static head on pumps:

Elev. low water in wet well - 581.5
Elev. of sewage in Imhoff or primary
Sedimentation tank - 607
Static head = 25.5'

Losses in piping = 3.5;
total head = 29'

Horsepower for 250 gallon per hin. pumps 1is:

HP = QWh - 250x62.4x28 x 1 = 2.94 h.p.
55 459x550 80

Use a 3 H.P. motor

Horse power for 500 gallon per minute pump is

HP = QWh = 500 x 2.94 = 5.88 h.p.
550 25

Use a 7.5 Horse power motor. (overload

too great for 5 H.P. motor)
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IMHOFF TANK
vesign data: S
) Av. Q = .464 o.f.8. = 208 g.p.m.
Max. rate of flow - 800 gal/day/sq. ft.
velooity (maximum) 1'/min.
vetention time - é.sthra. for average flow
Suspended solids - 182 p.p.m.
Assume
60% removal of suspended solids
90% molsture content Oof sludge average in sludge compartment
1.02 = specific gravity of sludge
6 months storage o
25% digestion of solids e;teréd into sludge compartment
Flowing through chamber:
Volume of flowing thru chamber = 2.5x.3x5570 = 4180 £y,

iry two tanks in parallel, each 8'x5GC'

-

Flow G.P.M. a/v/1t2 velocity vetention
Average 208 . 375 0.33 2.5
Maximm 520 940 0.84 1.0

this is satisfaotory.
Uge two flowing through chambers 8' wide by 50' long.



Ligestion uhamber:

’

182x.6x8.34x.3 =
N 273#/day removed

' go |
[ ' + 273x.75 = 205# net
fo acoumulation per day
A 4L

120 205%6x30 25,800 £t>
j VTJ—' () lOX62 . 4xl ° 02

A

This is 1.93 £t°/capita.

7257
However, Michigan Dept.

200’

1 of Health requires a
L \\\\\\\-d//////\\\\\\\—d////// #ominimum of 4 ft3/oap1ta
1
N S — or 4x3000212,000 f£t3.

Therefore we chose the dimensions shown.

1rough
Design vata:
Max. Q
Av. Q@

1.16 ¢.f.8.
0464 c.f.8.

Approximate velooity in Trough O0.5'/sec.

Approximate area of oross section

AZQI1.16 =2.32 £t°
v .5

try 18" wide and 15" deep Area = 1.815 s.f.
Max. Velooity - .62'/sec.
Av. Velooity = .25'/sec.
This 1s satisfastory.
Weirs:
Iry weir 6' long
Q = 3.33 1%

For average flow h = 464 %= .0515' = .62'!
2X3. 35x6 - -

1this 1s too high.



1ry T7'-6" weir

[s)
[

ror av. flow h =  .464 3z .044 = 53"
2x3.33xT7.5 -

This 18 as low as it 1s possible to obtain.

S. S. Greeley recommends an overflow of about
50,000 gal/linear ft/day for effluent weirs.

750,000 » 50,000 gal/ft/day
- T.5x2

rhis 18 satisfactory.
Elevation of weir crest - inlet 607.05
outlet 606.95
water surfaee 607.00

Elevation of bottom of trough 606.85



PRIMARY SEDIMENTATION BASIN
Design Data:
Detention time - 2.5 hours for average flow
Maximum Velocity - 1 ft. per min.
vepth of water - 8 feet
Maximum rate of flow - 800 gal/ft>/day
Surface area required = 2005000 < 375 sq. ft.

1ry 10' wide x 8' deep x 50' long

Flow G.P.M. G/V/ft2 velocity - Letention
Average 208 600 0.35 2.6
Maxi mum 520 1500 0.88 1.0

this 18 satisfactory.

Use one tank 10 feet wide by 8 feet deep by 50 feet

long. '

rank will bDe mechanically cleaned with depth at
shallow end of 8 feet and at deep end 9 feet, With hopper
for sludge collection. A 6 inch cast iron pipe will be
used for sludge draw off.

Influent will be through submerged orifices with
baffles to diffuse the flow and help eliminate currents.
Effluent will be over two edges of an effluent trough
10 feet long, giving 20 feet of effluent welr. <1his gives
at maximum flow a rate of 37,500 gallons per foot per day
which 18 less than the recommended 50,000 gallons per foot
ber day.



SLUDGE DIGESTION TANK
Average Q = .464 c.f.s.
182 P.P.M. suaspended solids

Agsume 95% Moisture
60% removal of Suspended Solids
25% Digestion of Suspended Solids

BS%Z Vvolatile Solids

1.02 2 gpecific Gravity

120 day Storage
182x.6 = 109 p.p.m. removed
.3x109x8.34 = 273#/day of dry sludge

g%z = 5470#/day of wet sludge
«05

5%10 - 89 ft2/day of wet sludge
2.4x1.02

.75x89 = 67 ft3/day net accumulation
120x67 = 8000 £t7 required capacity
8000 = 2.67 f£t3/capita
3000 :
However, Michigan Department of Health requires 25-
35 £¢7 per pound of volatile solid added daily.
35x182x.6x.95x.3x8.34 = 9100 cubic feet
this 18 3.03 £t/capita: use 4 f£t3/capita
Try, 30' diameter tank: Area :£x302 = 707 £t2
Dépth necessary = 125000 =17’
Use 1 tank 30' diameter and 20' déep, (3' for super-
natant). ‘ | )

Pipes will be provided for with-drawing the sludge
at three different levels. Hot water coils will be provided






to keep temperature at 70° ¥. Supernatant will be
returned to primary tank and digested sludge will be
drawn off to the sludge drying beds.

Assuming a gas production of one ft3/capita/day.
A floating cover will be provided for the storage of this
gas. 7The gas produced will be used to heat the service
building and the digestion tank. Supplementary heating

from an oil burner muast be provided in the event that not

enough gas is produced.



SLUDGE DRYING BEDS

The area required, according to-Sklnner 1s:

A = GRS = 1x31.4x109 = 1.375 ft2/capita
NEW ExEE.BxS.g

Values
A = Area in ft2/capita
C - Coefficient 1.0
K = Av. Annual Rainfall in inches 31.43"
S = Suspended Solids removed p.p.m. 109 p.;.m.
N = No. of Months drying season 6 mos.
F = Mean Temperature r.° 46.8° g
W Z Mean Wind Velocltj, mph. 8.8 m.p.h.

Agcording to Fisher is: 35#/ft2/year of ary solids.
Dry solids = .3x555x365 = 60,300#/year
Area = ggjégg = 1720 £42 = 1720 = .573 £t2/capita
However, Department of Health requires 1.5 fta/caplta.
1.50x3000 = 4500 ft2
Use 6 beds, 15' wide x 50' long
ihe beds will have an 8" layer of coarse sand on a
6" layer of washed gravel l/ki - 1/8" in diameter at top
to 1" on bottom. The bottom of the bed will be of natural
eartﬁ sloping to underdrains.
the underdrains will be 6" farm tile with open joints,
these will empty into a 6" V.u. tile at the west end of the
bed, which is 1laid on a 0.3% grade.



CHLORINATION TANK
Q = 208 g.p.m.
Contact time 20 minutes

Tank volume = 20x208 - 558 £
T7.48

Use 1 tank 8' deep x 10''long x 7' wide
Plus 2' freeboard -
‘The chlorinatér will be placed in the service building
in a special room with a feed line to the tank.
The chlorinator will be of such a size that 1t ean
supply 15 p.p.m. of chlorine to the effluent.

SLUDGE PIPING
H. E. Babbitt and D. H. Galdwell
Hw = 168 y Vv nv
I 3xWxb # W2
Use a velocity of 7 ft/second
Try a diameter of 6"

-

Length = 140'

8y = Shearing stress #/ft2 = 0.065 #/£t°

n = Coefficient of rigidity = 0.025

Hw = Head causing flow = 3.12 ft. of water

W = Weight of water = 62.4 #/ft>

D = Diameter of pipe = 0.5'

V = Average velosity in ft/seo. =7 ft/sec.

Hw = = 140 (.0111#.0112)

O (388%2 # saae)

140x,.0223 = 3,12'

We will use a §' difference of elevation between the

F

water surface in the’Imhorf tank and the surface of the



sludge beds. ‘rtherefore the elevation of surface of sludge

beds, when filled, will be 601 ft.



6 inch—V

HEAD LOSSES

From suetion to pump )
Q

250 G.P.M. = 558 c¢.f.s8.
2,83 ft. per sec; Vo/2g = 0.1245 feet

5 inech—V = 4,08 ft. per sec; V2/2g = 0.258 feet

&

I = T VR

1l
1l
1l

inch=—v

flared entry - 6"
feet of pipe - 6"

t%%xa

grate valve - 6"

reducer 5“x6"
From pump to header

elbow - 4"

Check valve - 4"

gate valve - 4"

18 ft. of pipe - 4

1

8

90° tee With enlargement

Header and pipe to tank

Q

0.1x0.1245

0.1x0.1245

0.25x0.258 = _0.0645
0.1025

0.5x0.625
0.5x0.625
0.1x0.625

186X18

1.50x0.625

500 g.p.m. or 1.11 e.f.s.

6.35 ft. per seo; v2/23 = 0.625 feet

0.0125
0.013
0.0125

[

0.3125

0.3125

0.0625
.90

0.9575
2.5250'

0.103"

2.525"

ineh—vVv = 3,19 feet per second V2/23 = 0.1575 feet

2t



2 tees straight through - 8" = 2x0.1x0.1575 = 0.0315
33 feet of pipe - 8" T = 18833 = 0.1950
3 elbows - 8" ) = 3x0.5x0.1575 = 0.2362
8 feet of pipe - g" = iggX8 = 0.471
1 Venturi meter 8 by 4 = 0.25x2.52 = 0.630
1 Velocity head 0.1575

1.2973" 1.297

total losses in pipes  3.925

Static head (low water in wet well) 22.91
rotal head pumped agalnst 26.835

Use 28.0 feet of water

z2e



CONCRETE DESIGN

Design equations and tables from "Reinforced Gonsrete

Handbook" published by American uéncrete Institute.

Design Data:

1940 Joint Committee

28 day strength = f'e = 3000 p.s.i.

fiber stress, compression = fo = 0.45 f'e = 1350 p.s.i.

shear (w

shear (with special anthorage) = Vg
bond (without special anchoraée) /4
bond (with speclal anchorage) Y

Steel.

tension in flexural members = fs

Vertieal wall

thout special anshorage)z Vg = 0.02f'c = 60 p.s.i.
= 0.03f'c = 90 p.s.1.
0.05¢'e =150 p.s.4
1.5x150 =225 p.s.1.

18,000 p.s.i.

SERVICE BUILDING BASEMENT

Try design for vertieal steel

design for water pressure

f? Moment about bottom= O

V7,

0=7.67x16,500-24 .5kt
Ry = 5180
Rp - 11,320

31.2x°2 - 5180
x2 = 168

X 13!

X

/%

NN
I]f‘ %5’ 411
o

o= 14.5'

M= -%2 x 5180 £ 14.5 x 5180 = 52,500 ft. 1lbs.



For shear = 11,320#

G=Va 11'820 = .188
v . .
a=18"
Ihls would be a 20" wall

M- g2 - 2.25 102/ft. Use 1 1"§@6.1"
.29X 8. .

A
. |

- -

This 1s too heavy a wall.

| I'ry design for horizontal steel with buttress in mid-
dle of 30 ft. wall and beam between buttresses at elevation
600.00; then longest span would be 15.0 ft.

Two-span continuous beam

P = - \—- - an e o e - ‘ ————— - oy = -
N /7 N d

At Klevation 591.00 h = 12.5
W = 62.4h = T80#/ft2

.011x780x302 - 7720 ft. 1b.

Maximum positive moment

Maximum negative moment = .022x780x302 = 15,440 f£t. 1lb.



For Maximum Shear
* (7720415, 440):__/3(780::15) 2 1,540/4,400 = 5940#
60 p.8.1. without special anchorage; 90 p.s.i. \

v

v
with 4 = 10"
Use a 12" wall with 4 = 10"

Positivo steesl

2 ngs Qi
. . 29X E. -

Negative Steel
Ag = 1.20 in?/ft. Use g“ﬁ @ 4 1" o.0.

-

At elevation 595.00 h z 8.5
M2 é5 x 15,440 = 10,500 ft. 1b.
12.5

Ag = 10, = .82 1n/ft. Use 5"# @ 4 1" o.a.
. 1.29x10 3- .24
and g?ﬁ @ 9" o.c.

-

At elevation 599.00

4.5 x 1.20 = .46 in2/ft. Use g"# @ 8" o.c.
<5 - .

-

and g’ﬂ g 8" o.c.

-

Vertical steel will be 1"# € 12" o.a.

- o -

knd walls |
vonsider with fixed ends.
» - 2 2
Then -M = 1 wl® =1 x .780 x 185 =« -21.0 ft. Kips;
1z b} ’

A = 10.5 £t. kip.

Reinforcement same as side walls except that %9# will

be used rather than %’f and %‘ﬂ rather than g"# all at same






spacing. All bars in both walls will be bent around
eorners 1 1/2 feet. Splices will overlap 40 diameters.

rirast floor
- ¥loor beams 7'O" 0.a.
iry 4 reinfofo;d concrete floor
Dead load = 50 p.s.f.

125 p.s.f.
total load = 175 p.s.f.

Live load

4—033 7065 —104} 077 +0¥&
. rro” ~t, . zeo”

T
&t .

m—"""a‘f %:05

knd span

Maximum positive moment
M= .065 w1? = .065 x 175 x 72 = 558 ft. 1lbs.
Maximum negative moment at first support.
M = .104-w1® = 895 ft. 1lbs.
Interior span
Maximum positive moment
M = .048 w12 = 412 ft. lbs.

Maximum negative moment

M = .087 w12 = 748 ft. 1lbs.
Shear
V=1 x 1553 /‘6 x T x 175 = 104 £ 456 = 560 1bs.
15
v = 60 p.s.1.




63;2%(_):.009

4" glab 1s sufficiently thick for shear.

Negati;e steel at end

Ag = .zg = .0855 1n2/ft
s L] x

Negative steel at supports

Ag = ;825 = .222 1n2/ft
1.29x

Use wire mesh 2 ga. @ 3" longitudinally and
8 ga. @16" transversely
For negative reinforcement over supports 4 ft. long and

18 £t. wide.

Positive steel, End span

Ag = M = .558 - .144 1n?/ft
ad .29x3

Positive stesl, interior span

Ag = 412 = ,107 1nd/ft
1.29x3

Use wire mesh T ga. @ 2" longitudinally
11 ga. @ 16; transversely
for positive reinforcement‘over entire floor.
Floor beam design
Uniform load = 560#/ft
Mzl w12 = 560 x 172 = 20,250 ft. 1bs.

S =M= 20,250x12 = 12.15 in°>
T 55.855

8 I18.4 has S = 14.2 in’
" rhis 18 satisfactory



Basement floor.
' Longest unsupported span 12 £t.
W = uplift = 23.5 x 62.4 = 1460 - 150 = 1310 #/ft2
Use AM = 2 )

wl® as the ends are fixed

Use -M = wl2

N

12

Positive Moment = 1 w12 = 1310 (144) = 7850 ft. lbs.
= A

Negative Moment = 15,700 ft. lbs.
Shear = w1l = 1310 x 6 = 7850 1bs.

2
G =YV = 2.853 .131
v 0
d must = 14"

Use 16" floor
Positive st;el

A, - M =-7.8 = .434 1n?/ft. Use 3"#8 12" o.s.
® T %@ " 1.20x14

- -

Negative
Ag = .868 in°/ft. Use z'ﬁ @ 6" o.a.

-



IMHOFF TANK

‘riangular beam at bottom of flbwing through chamber.

.\-—-— - e eme o=

}
|
|
b
I
I
|
|
I
|
|
777

_s5o”

Only load is weight of beamn.
This beam must be 3 ft. wide; 2 ft. deep
W =3 x 150 = 450 1bs./ft.
Negative steel at end
¥ = .066 wl® = .066 x .450 x 625 = 18.5 ft. kips
- - 2 "
Ag = M = 1§é3x2 - .718 1in/ft. Use 1"g @ 12 in.

ad .
Negative steel at center support
M= 24,7 ft. kips

Ag = .95 in2/ft. Use 1"@ or 1" and 1"f @ 12 in
2-

- -

The compressive area for above computations was assumed
to be a rectangle rather than a trapezoid. ''he error

introduced is negligible.

Shear

Maximum VvV = (37.1) %g £ g (.45) = 1.48 £ .17 = 1.65 kips

Bond
Chesck 1" bar

M Y =2 16 °X8 - 30.3 pos.io OQK.
TOEs - TRE0RET



Positive steel M = 12.4 :t. kips
Compressive area is triangular.
Center of pressure would be 1/2 distanse from
neutral axis to vertex
rry N.A. 8" from top
G = (8x12x%) (% fo) = 16 x 1350 = 21,600 1bs.

Ja =24 -2 -4 =18"

Mz 18 x 21,600 x 1 = 32,400 ft. lbs.
13

1This 1s more than needed.
rry N.A. 4" down
¢ = 21,600 = 5,400 1bs.

._t___ -
Ja =24 -2 -2 =20"

M=20x5,400x1 = 9,000 ft. 1lbs.

1
12
This 18 too small.
Use N.A., @ 5" down
C=T= 8;400‘

Ja =24 -2 -2.5=19 %?

M x 8,400 x 1 = 13,600 ft. 1lbs. 0.K.

i
=
\O

L = fa
Ag =1 = 8,400 = .47 1n2
¥ 18,000

Use 3 - %’ﬂ bars in bottom. Bend one up at center



ADVERTISEMENT
NOTICE TO CONTRACTORS:

Sealed proposals will be received at the office of
the City ulerk, Municipal Building, Grandville, Michigan,
until 3:00 p.m. (Eastern Standard 'time) of October 14,
1948, at which time the bids will be publiocly opened and
read by the Ulerk and the rates of bids for the different
1tems noted, for the construction of a diversion chamber
on Kent Street and a sewage treatment plant complete. 'The
sewage treatment plant 1s located at the intersecotion of
M-114 and Kent Street. The sewage treatment plant item
includes all the work on this site as specified 1in the plans.

The plans and specifications for the work may be ex-
amined at the office of the City VUlerk, Grandville, Kichigan,
or sopies may be obtained by making a deposit of $15.00
which will be refunded upon their return in good 6ondltlon.

A certified check or bid bond for a sum of not less
than 5% of the amount of the proposal will be required with
each proposal as a guarantee of good falth and the same to
be subjeot to the conditions stipulated in the instructions
to bidders.

The right to accept any proposal, to rejest any or all
proposals, and to walve defects in proposals is reserved by
the City.

By Order of the City Uouncll.
,Clty Clerk




FORM OF PROPOSAL
| ’ ,1948

To the Honorable City vouneil
City of Grandville, Michigan
Gentlemen:

Having carefully examined the site of the proposed
work, and being fully informed in regard to the conditions
to be met in the prosecution and completion of the work,
and having read and examined the Instructions to Bidders,
Contract, Bonds, Plans and Speoirications pertaining to
this work and agrees to be bound accordingly, the under-
signed proposes to furnish all the materials, labor, tools,
power, transportation, and construsction equipment necessary
for the gatisfactory and complete econstruction of diversion
chamber on Kent Street and a sewage treatment plant complets.
The sewage treatment plant is located at the intersestion
of M-114 and Kent Street. +the sewage treatment plant item
inocludes all the work on this site as specified in the plans.
This work shall be in full accordance with and conformity
to the plans and specifications for this work now on file in
the office of the City Clerk at and for the following named
prices, to wit: |

Item 1. Sewage treatment plant complete, 1 lump asunm
@_ (s ) lump sum
Item 2. biversion chamber, | 1 lump sum

@ ($ ) lump sum




The following unit prices will apply in the event
additions to or deductions from the work called for on the
plans for the sewage treatment plant only are ordered by

the Engineer or the Uity of Grandville.

ype of Work Unite Prige
Item 3. Earth excavation cu. yd.
Item 4. Conorete in place cu. yd.
Item 5. Joint waterproofing sq. ft.
Item 6. Reinforoing steel 1b.
Item 7. Fencing lin. ft.
Item 8. Gravel drive cu. yad.

The undersigned agrees that, in case any additions or
deductiona in the amount of work contemplated are made, the
above named unit prices for the various classes of work shall
be used to allow for such additions or deductions.

T'he undersigned hereby agrees that if this proposal
shall be accepted by the said City, he will, within ten
days after receiving notice of suoh acceptance or delivery
thereof at the address given below (Sundays and legal holi-
days excepted), enter into bontract, in the attached form,
to construct the said work according to said plans and speci-
fications and to furnish therefor all necessary equipment,
tools, and building appliances, materials, labor, power,
and transportation as aforesaid, at and for the prices named
in the foregoing paragraph; to furnish to the sald uity and
to the State of Michigan suech sufeties for the faithful

performance of sush Contract and for the payment of all



materials used therein and for all labor expended thereon
as shall be avproved and accepted by the said Uity; and to
furnish to the sald Uity of Grandville, a Maintenansce Bond
1f oalled for in the Instructions to Bidders.

The undersigned attaches hereto a sertified check in
the sum of Dollars (§ )

as required in the Instructions to Bidders. And the under-
signed hereby agree that, in case he shall fail to fulfill
his obligations under the foregoing proposal and agreement,
the said ©Oity, may at its option, determine that the under-
signed has abandoned his rights and interests in such
contrasct, and that the certified check accompanying this
proposal has been forfeited to the sald City; as liquidated
damages and not as a penalty; but otherwise the sald certi-
fied check or bid bond shall be returned to the undersigned
upon the execution of such contract and the acseptance of
Bonds.

The undersigned states that he has done work similar
in character to that covered by this proposal at the follow-

ing named times and places, to wit:

the undersigned refers the sald Ulty to the following
named partlies for information concerning his experience,

skill, and business standing:




Dated and signed at
Michigan, this

day of

1948.

Address of Bidder




INSTRUCTIONS FOR EXECUTING CONTRACT
If the Contractor be a corporation the following
certificate should be executed:

I, » certify that I am the

Secretary of the corporation named as CGontractor herein-

above; that who slgned the fore-

going contract on behalf of the Contractor was then

of sald Corporation; that said Corporation

by authority of its governing body, and 1s within the scope

of its corporate powers.

(Gorporate Seal)

If the contract be signed by the sesretary of the
sorporation, the above certificate should be executed by
some other officer of the sorporation, under the csorporate
seal. In lieu of the foregoing certiflicate there may be
attached to the contract coples of so much of the records
of the corporation as willl show the official character and
authority of the officers signing, duly certified by the
gecretary or assistant secretary under the corporate seal
to be true copiles.

the full name and business address of the uontractor
should be inserted and the contract should be signed with
his official signature. Please have the name of the signing
party or parties typewritten or printed under all signatures

to the contract.



If the vontractor should be operating as a partner-
ship, each partner should sign the contract. If the
contract be not signed by each partner there should be
attached to the contract a duly authenticated power of
attorney evidencing the signer's (signers') authority to
8lign such contract for and in behélf 6f the partnership.

If the Contractor be an individual, the trade name
(1f the Contractor be operating under a trade name) should
be indicated in the contract and the contract should be
signed by such individual. If signed by one other than
the Contractor there should be attached to the eontract a
fuly authenticated power of attorney evidencing the signer's

authority to execute such contract for and in behalf of thé

Contractor.



CONTRACT

this Contract made the day of

» 1948, by and between

hereinafter called the "Contractor", and

hereinafter called the "Owner",

WITNESSETH, that the Gontractor and the Owner for the
consideration stated herein agree as follows:

ARTICLE 1, SCOPE OF WORK The Contractor shall perform
everything required to be performed and shall provide and
furnish all of the labor, materials, necessary tools,
expendible equipment, and all utility and transportation
services required to perform and complete in a workmanlike
manner all the work required for the construction of diversion
chamber on Kent Street and a sewage treatment plant complete.
The sewage treatment plant is located at the intersection of
M-114 and Kent Street. <The sewage treatment plant item
includes all the work on this site as specified in the plans.
This work constitutes the Project of the Owner, all of which
shall be in strict accordance with the Plans and Specifications
including any and all addenda, prepared by Williams and Hurd,
Ine., Consulting Sanitary Engineers, acting, and in these
contract documents referred to, as the Engineer, which Plans
and Specifications are made a part of this contract énd in
strict compliance with the Contrasctor's proposal and the

other contract documents herein mentioned which are a part



of this contract; and the Lontractor shall do everything
required by this contract and the other documents constl-
tuting a part thereof.

ARTICLE 2, THE CONTRACT PRICE The owner shall pay to the
Contractor for the performance of this cohtraot, subject
to any additions or deductions provided therein, in current
funds, the contract prices computed as follows:

Item vescription Quantity Ugi:oe

l-Diversion shamber lump sum @ §

2-Sewage treatment plant complete " wooon

Payments are to be made to the Gontra;tor-in aceordance
with and subject to the provisions embodied in the documents
made a part of this contract.

ARTICLE 3, UNIT PRICES FOR CHANGES The following unit
prices will apply in the event additions to or deductions

from the work called for on the plans for the sewage treat-

ment plant, only, are ordered by the Engineer or the Clty of

Grandville.
1Type of work Unit Price
Item 3. karth excavation cu. yd.
Item 4. GConcrete in place woow
Item 5. Joint waterproofing aé. f%.
Item 6. Keinforeing steel 1b.
Item 7. Fencing lin. ft.
Item 8. Gravel drive cu. yd.

ARTICLE 4, COMPONENT PARTS OF THIS CONTRACT <whis contract
conaists of the following component parts, all of which are

as fully a part of this contrasct as if hereln set out



g0

verbatim or, i1f not attached, as if hereto attached:

l. General conditions

2. Advertisement for bids.

3. Instructions to bidders.

4, Detall specifications for

a. ‘Tthe diversion chamber.
b. *The sewage treatment plant.

5. Urawings and plans.

6. Contractor's proposal.

T. 7This instrument.

In the event any provision in any of the above
Somponent parts of this ceontract conflicts with any provision
in any other of the component parts, the provision in the
component part first enumerated above shall govern over any
other component part which followa it numerieally, except as
may otherwise be specifically stated.

IN WITNESS WHEREOF, the parties hereto have caused this

ingtrument to be executed in original

counterparts the day and year first above written.

Contrasctor
(Seal)
Attest:
By
Title Title
(Seal) Owner
Attest:

By




INSTRUCTIONS TO BIDDERS
PROPOSALS will be received for a general csontract covering
the sonstruction of complete sewage treatment plant and

diversion chamber, designated

as shown in plan and profile and on plans on the accompany-
ing drawings prepared by Williams and Hurd, Inc., Uonsulting
Sanitary kngineers.

All proposals shall be addressed to the Uity Clerk, Grandville,

Michigan, enclosed in a sealed envelope, marked "Proposal for

and with the name and address of the bidder indicated there-
on. |

The City reserves the right to reject any or all proposals
or to waive any informalities in the proposals received or
to accept any proposal which it may consider to 1lts advantage.
relegraphic or telephonic proposals will not be accepted.
INSPECTION OF THE SITE Before submitted his tender, each
bidder shall personally inspect the site of the proposed
work to arrive at a clear understanding of the conditlions
under which the work is to be done. He shall be held to
have compared the premises and site with the drawings and
specifications, and to have satisfled himself as to con-
ditions of the premises, existing obstructions, the actual
elevations and any other conditions affecting the carrying
out of his work.

No allowance or extra consideration in behalf of the Con-

tractor shall subsequently be allowed by reason of error or



oversight on the part of the Uontractor.

TIME OF COMPLETION Bidders shall stste in their proposal
the number of consecutive calendar days immediately follow-
ing the start of work, in which they will agree to complete
the work if awarded the contract.

WITHDRAWAL OF PROPOSAL If a bidder wishes to withdraw hils
proposal, he may do so before the time fixed for opening of
bids, without prejudice to himself, by communicating his
purpose to the City Clerk, in writing or in person, with
the request that the bid be returned to him unopened.
PERFORMANCE BOND Before the exescution of the scontrasct for
the work, the selected bidder shall furnish a performance
bond with one or more solvent Surety Companies, satisfactory
to the Oity, in the amount of one hundred (100%) per cent

of the total bid price. <1his shall be furnished within a
ten day notice from the City.

MATERIAL AND LABOR BOND Before the execution of the contract
for the work, the selested bidder shall furnish a labor and
material bond with one or more solvent Surety Uompanies, sat-
isfactory to the Gity, in the amount of fifty (50%) per cent
of the total bid price.

CERTIFIED CHECK OR BID BONDS A certified cheok or a satls-
factory bid bond executed by the bldder and a Surety Uompany
in an amount equal to ten (10) per cent of the bid and run-
ning to the City of Grandville shall be submitted with each

bid.
MAINTENANCE BOND Before the exesution of the contrast for

the work, the selected bidder shall furnish a maintenance



bond with one or more solvent Surety Uompanles, satisfactory
to the City which shall run for a one year period from the
date of the acceptanse of the completed project by the City.
FEDERAL LAWS In the execution of this contract the uvon-
tractor agrees to comply with, and give all stipulations

and representations recuired by, applicable federal laws,
and further agrees to include a similar statement to the
foregoing as a part of all sub-contracts entered into by

the Contractor in connestion with this contraot;

TESTING LABORATORY SERVICE Mill, factory, field and labora-
tory inspection and testing of materials prior to use will
be profided for by the Uity under a separate Uontract or
arrangement. The manner and extent of such service, and the
selection of testing agencies, shall be established by the

Engineer representing the Uity.

GENERAL CONDITIONS
DEFINITIONS (a) ©ity or Owner, as herein used, shall mean
the City of Grahdville, Michigan, a municipal corporation.
(b) Engineer, as herein used, shall mean the Engineer desig-
nated by the Uity or his duly authorized representative.
(6) Work, as herein used, shall mean the services to be
performed by the Contrastor hereunder.
(a) contractor, as used herein, shall mean the person, firm,
or sorporation with whom the Uity contrascts for the work to
be done.
TERMINATION OF GONTRACT BY CITY (a) Should the uontractor,

at any time, refuse or faill to proséoute the work with



44

promptness and diligence, the City may terminate the
contraotorfs right to proceed with the work by written notice
to the Goniraotor. In sush event the Uity may enter upon the
premises ahd, for thé purpose of completing the work included
under the contrast, take pessession of all materials, tools
and appliances thereon and may finish the work by whatever
method he may deem expedient. In such case the Gontrastor
shall not be entitled to receive any further payment until
the work is finished. If the unpalid balance of the sontract
price shall exsceed the expense of finishing the work, including
compensation for additional managerial and administrative
services, such exeess shall be paid to the Contractor. 1If
such expense ghall exceed such unpald balance, the Contractor
and his sureties shall be liable for and shall pay the 4if-
ference to the City.

INSPECTION The oity and its representatives shall at all
times have access to the work wherever it is in preparation
or in progress, and the Contrasctor shall provide proper
facilities for such access and for inspection.

They shall have the right to reject materials and workman-
ship which are defective and require their correction. Ke-
jected workmanship shall be satisfactorily corrected, and
rejested materials shall be removed from the premises with-
out charge to the City. If the Contrastor does not sorrect
such defective work or remove rejected materials within a
reasonable time the City may remove them and charge the expens e

to the Contractor.



CLEANING +the contractor shall at all times keep the ulty's
atreeﬁs and alleys and the adjoining premises and drive--
ways clean and free from rubbish caused by the vontractor's
operations and at the completion of the work shall remova‘
all rubbish, tools, equipment, temporary work and surplus
materials from the site and adjacent premises. Larth from
negessary excavations temporarily in the Ulty street or
alley adjacent to such excavation shall not be classed as
rubbish but shall be satisfactorily disposed of before

final acceptance of the work. If the Contractor does not
attend to such cleaning as above stipulaved when so requested
by the City, the City may cause such ocleaning to be done by
others and charge the cost thereof to the Contractor.
SUPERINTENDENCE BY THE CONTRACTOR The uontractor shall give
his personal superintendence to the work or have a competent
foreman or superintendent, satisfactory to the uity, on the
work at all times during progress W th authority to aet for
him.

PAYMENTS Unless otherwise provided in the contract, the
City shall make partial payments as the work progresses as
follows: Upon application by the Uontractor and certification
by the Engineer, the Uity shall make monthly payments to the
Contractor, based on ninety (90%) per cent of the value of |
labor and materials 1ncorporated‘1n the work and seventy-five
(75%) per cent of the value of stable mat erials stored at the
nite; but not in plase, up to the first day of that month as
eatimated by the Engineer, less the aggregate of all previous



payments, provided that the aggregate of all monthly payments
shall not exsceed ninety (90%) per cent of the contract price.
Upon completion and acceptande by the Uity of all work
recuired hereunder, the amount due the Contractor under this
contract will be pald upon the issuance of the Engineer's
final certificate, after the Contractor shall have furnished
the Uity with a release, if required, of all clalms agalinst
the City arising under and by virtue of this contract.
Payments otherwise due may be withheld by the City on account
of defective work not remedied, claims filed, or reasonable
evidence indicating probable filing of claims, fallure of the
Contractor to make payments properly to sub-contractors, or
for material or labor, or a reasonable doubt that the contract
can be completed for the balance then unpaid. If the fore-
going causes are removed the withheld payments shall promptly
be made. If the saild causes are not removed upon written
notice, the Uity may rectify the same at the contractor's
expense. A
LIENS Nelther the final payment nor any part of the retain-
ed percentage shall beoame due until the Contractor shall
deliver to the Uity a complete release of all liens arising
out of this contract, or receipts in full in lieu thereof,
and, if recuired in either case, an affidavit that the release
and receipts include all the labor and material for which a
lien might be filed; but the Contractor may, if any sub-

® ntractor refuses to furnish a release or receipt in full,
furnish a bond satisfactory to the Uity, to indemnify it

against any claim or lien. If any lien or clalm remains



unsatisfied after all payments are made to the Contractor,

he shall refund to the City all moneys that the Uity may be
compelled to pay in discharging such lien or claim, including
all costs and a reasonable attorney's fee.

PATENTS ‘The Contractor shall defené all suits or claims and
shall save the Uity harmless from liability of any nature

or kind, including costs and expenses for or on account of
any patented invention, article or appliance manufactured

or used in the performance of this contract.

SOCIAL SECURITY PAYMENTS The Contractor shall pay the con-
trivutions measured by wages of his employees required by
the Social Security Act and/or the public acts of the State
of Michigan, and shall accept exclusive liablility for said
contributions both on account of employees carried directly
on his payrolls and for those of his sub-contractors. uthe
Contractor further shall 1ndemnify and hold harmless the

City an account of any contributions measured by the wages

of employees of the Contractor or any sub-contraoctor which
may be assessed against the City under authority of sald Act
or State law of Mich:igan.

PROTECTION OF PROPERTY The Contractor shall carefully protect
the property of the City and adjacent property. He shall take
all necessary precautions for the safety of the employees on
the work and shall comply with all applicable provisions of
federal, state and municipal safety laws and codes tb prevent
accidents or injuries to persons on or about or adjacent to

the premises where work 1s belng performed.



LIABILITY TO OTHERS ‘rhe Contractor shall save and hold
harmless the City from and against all suits for claims that
may be based upon any alleged injury, including death, to
any person or property that may occur or that may be alleged
to have occurred, in the course of the performance of this
contract by the Contractor, whether such claim shall be made
by an employee of the Contractor, a sub-contractor's employee
or by a third person and whether or not 1t shall be claimed
that the alleged injury (including death) was caused through
a negligent act or omission of the Uontréctor; and, at his
own expense, the Contractor shall defend any and all such
actions and shall pay all charges of attorneys and all costs
and other expenses arising therefrom.

INSURANCE <vhe Contractor shall, during she progress of the
work, maintain (1) Workmen's Compensation Insurance for all
employees employed at the site of the work, or, in lieu
thereof, kmployer's Liability Insurance; (2) cvontractor's
Publie Liability Insurance; and (3) Automobile Liability
Insurance. .

The 1imits of liability provided in each such liabllity
insurance policy shall not be less than $25,000 for injuries,
including accidental death, to any one péraon, and, subject
to the same limit for each person, not less than $100,000
for any one acocident involving two or more personé. Auto-
mobile Liability Insurance shall also provide a property
damage limit of not less than §5,000 sovering all owned and
rented ecquipment which is used in or on the work. Should all

Or any part of the contract be sublet, Uontractor shall, in



addition to the foregoing type of insurance, maintain
contractor:s Protective Liability Insurance in an amount

not less tﬁan $20,000 for 1nJur1es; including accidental
death, to any Bne person, and subjeot to the same limit for
each person, not less than §40,000 for any one accident
involving two or more persoﬁs.

ASSIGNMENT The Uontractor shall not assign this eontract nor
any'monieé to become due thereunder without the prior written
consent of the City.

SAFEGUARDS The tontractor shall provide and place sufficilent
red lights on or near the work, and keep them burning from
sun set to sun rise; shall erect suitable railings or barriers
as required and necessary for the safety of the work, the
public and property. If in the Judgment of the duty of the
Contractor to assist in reestablishing any lost or destroyed
line or grade marks.

ARBITRATION 1In the event of any disagreement arising under
this contract 1t shall be submitted for arbitration in the
manner as provided in tﬁe "General tConditions" of the Ameri-
ean Ingtitute of Archlteots.standard form, 1at;st edition,

& copy of whieh will be furnished by the Engineer to any
bidder requesting same.

SPECIFICATIONS TO BE A PART OF THE CONTRACT All clauses of
these specifications and the Notiee to Bidders, or advertise-
ment for bids, shall be a part of the contract for the work

without repetition therein.



DETAIL SPECIFICATIONS FOR THE SEWAGE TREATMENT PLANT

. .. ' CENERAL . : S
Bids will be received on the sewage treatment plant which
bids shall incl ude all items as set forth under the heading
of “"Sewage treatment plant complete" in the advertisement
for bids. The sewage treatment plaht structures are mainly
reinforced concrete with the service building being of brick
and cincer block construction. ‘“1he location of the building
site 1s at the intersection of N-114 and Kent Street in the
City of Grandville.

EXCAVATION, BACKFILLING AND ALLIED WORK

GENERAL ‘The Uontractor shall do all the excavation for the
footings and substructions or the service building and at-
tached tanks, for the sludge digester, for the sludge drylng
bedé and for all pipe lines and sewers which are specified
on the plans. This shall include the excavation for the
effluent line into the river. &rxcavation shall include
loosening, loading, removing, transporting and disposing of
all materials, wet or dry, necessary to be removed for purposes
of construstion; furnishing, placing and removing of all sheeting
and bracing, draining, pumping and backfilling of trenches
and pits; supporting of structures above and below ground,
and all other work recuired to prepare the earth subgrade for
concrete or such other materials as are to be placed at the
bottom of the excavation.

Klevations of the present surface of the ground are shown
on the drawings. <w1hese are believed to be reasonably correct
but may not be absolutely so, and are presented only as an

approximation.



rxeavation 1imits for all structures shall extend
1-1/2 ft. outslde of the footing outline on all sides and
ghall extend from the lower side of the footing to the
existing ground elevations as shown on the plans. kxcavations
for pipe lines shall extend from the plane of the lower side
of the pipe to the ground surface as shown on the plans and
shall be a width of two feet plus the external diameter of
the pipe. In case where there are several pipe 1lines 1in one
trench the width of the excavation shall be figured on the
basis of two feet plus the sum of the external dlameters of
all pipe lines withlin this trench.
UNAUTHORIZED EXCAVATIONS All unauthorized excavations carrled
outside of the lines and grades given or specified, together
with the disposal of such material, and all excavations and
other work resulting from slides, cave-ins, swellings and
upheavals, shall be at the Uontractor's own expense. All
spaces beneath foundations, resulting.from unauthorized exca-
vations or from slides or cave-ins, shall be.refilled at the
vontractor's expense With concrete or other suitable material.
The final ﬁrimming of the bottoms and sides of excavations,
against which masonry is to be built, shall be done Just be-
fore the oconorete is placed.
ADDITIONAL EXCAVATION It is expected that satisfactory
foundations will be found at the elevations shown on the draw-
ings, but in case the materials enco untered are not sultable,
or in case it is found desirable or necessary to go to addit-
lonal depth, the excavation shall be carried to an additional
depth, as ordered and refilled as directed by the Engineer.



Excavation to additional depths, when ordered, will be pald
for at the unit bid price for "Earth kxcavation".

REMOVAL OF WATER <the Uontract;r shall pump out-or other-
wise remove and dispose of any water which may aocumulate

in the exeavations. 1he Uontractor shall maintaln machinery
on the site to prOperiy remove all water from the excavations
as fast as 1t may accumulate.

BACKFILLING As various structures or parts of structures
are ébﬁpleted, the Contractor shall refill the space outside
and around the walls with materlial which has been excavated
from the site and which shall be selected for the purpose.
This backfilling shall be carried to such an elavation that,
when settlement has occurred, the ground surface will be at
the finished grade specified on the plans. Unless otherwise
specified, all forms, bracing and lumber shall be removed
before backfilling.

All materials used for backfilling shall be free from
roots, brush, sod and other perishable and objectionable
material. If required, the material backfilled shall be well
tamped or otherwise thoroughly compacted in such a manner
as to prevent after-settlement, and, if recuired, the trenches
and excavations shall be flooded with water while backfilling
is being done. 7The maximum size, quantity and placing of large
>atones shall be as directed by the Engineer.

All concrete masonry, pipe lines and other permanent
parts of the structures shall be protected from any undue

stresses or loading or displacement or any other damage during

\.)L_I



the process of backfilling. <the materlals replaced against
walls or in a trench shall be.thoroughly compacted to the
extent that no further settlement or movement will occur after
the completion of backfilling and grading. All forelgn material,
trash, detritus, sloughed-in or otherwise objectionable or
unsuitable material allowed to accumulat e along masonry walls
or in trenches to be refilled, shall be removed to the satls-
faction of the Engineer before placing any backfill.

DISPOSAL OF MATERIALS A selected portion of the excavated
materials shall be used for backfilling and embankm#nt about
the completed structures as shown on the finished plans or

as directed. &kxcavated material in excess of that needed
for backfilling and embankment as herein described shall be
disposed of in constructing roadbeds or as directed. All
roots, trash and rubbish shall be burned. All other material
not sultable for backfilling or embankments shall be neatly
disposed of in spoll banks as directed by the Engineer.
EMBANKMENTS All surfaces whether on natural ground or on
materials previously placed there and settled or hardened,
upon which embankments are to be placed should be plowed 1in

a direction parallel to the line of embankment at intervals
of two feet or otherwise sulitable broken and roughened in
order to make a bond wiih the new embankment materials. All
steep slopes shall be stepped, and it 1s essential that the
embankments be earefully bonded into the adjoining slopes,
care being taken to strip surface soll, muck, brush‘and other
materiais which would tend to prevent a proper water tight

bonding of the embankment.



Embankments shall be made of materials secured from
the excavation. Such materials shall be satisfactory to the
Engineer and of such a nature that they will, under proper
manipulation compact into a solid, permanent and essentially
impervious embankment. Such materials shall be free from wood,
muck, surface soll, roots, brush and other perlshable wmatter
and shall be of such a nature as to be sufficlently stable,
not to slide or slough at the presoribed slopes when in a
condition of saturation and after having been compacted.

In forming an embankment no special method of compact-
ing will be required. ‘lhe material shall be deposited in
laygrs not exceeding 12 inches in thickness, and shall be
carefully leveled and graded so as to be brought up at a
uniform rate throughout the strusture. The Uontractor shall
provide for approximaiely a ten per cent overfill to compen-
sate for probable shrinkage. ''he fill shall not be built
during freezing weather, nor with frozen materials, nor shall
any material be placed when the aubgrgde or f11ll in any place
is frozen.

The slopes and tops of all embankments shall be finished
and trimmed in a workmanlike manner. Slopes must be dressed
8o that they shall not be lower than the prescribed lines,
and there must be no humps or hollows which will show a
variation of more than 3 inches in the length of a 10 foot
straight edge applied to the finished surface in any direction.
All embankment slopes around the sludge digester shall be

sodded by others.
MEASUREMENTS All excavated materials will be measured in ocut,



and unless otherwise specified, will be paid for only once,
whether the material be placed directly in its final position
or rehandled. No allowance will be made for ®xcavation beyond
the 1imits herein specified when made by the uUontractor for
working space, pump sumps and drainage ditches or other like
purposes.

PAYMENT ‘he unit price stipulated per cubie yard for "karth
Excavaiioﬁ" shall include the clearing of the site as‘well
ag the oleéring of and prepargtion of any areas used for
Btorage or for fabrication of materials; the furnishing,
Plaeing and remdving of all sheeting and shoring; the baok-
f1lling, the pumping and removal of water, sewage and other
liquids; the storage, rehandling and disposal of excavated
material; the leveling off of the spoil banks; and the tools,
appliances and labor necessary to complete the work as
specified or as shown.

No separate payment shall be made for backfilling or
embankment or the disposal of any material from the excava-
tions and the work to be done under the items above enumer-
ated shall be deemed to include the placing of the excavated
materlals in backfilling, embankment or in otherwise dis-
posing of the materials &s shown on the drawings or as directed
by the Engineer.

CONCRETE WORK
GENERAL ‘The work under this item shall include the furnish-
ing, care, storage, mixing and handling of all the materials

which are necessary to be incorporated into the concrete,

inocluding eonstruction and expansion joint material; the



furnishing, erection, stripping, care and malntenance of
forms; the transportation, handling and proper placement of
oconorete within the forms; the finishing of all exposed
surfaces as herein-after specifled; the protestion and care
of partially completed and completed work until final accept-
ance of the same; the furnishing of mixed concrete sufficient
to make test cylinder specimens of concrete poured; and the
furnishing of all means, facilitles, labor and equipment
necessary or proper todtain full compliance with all require-
ments of this contract.

Concrete shall be composed of a mixture of Portland
cement, fine aggregate, coarse aggregate and water, and each
material shall meet the requirements set forth &in these
specifications.

CEMENT An approved brand of Portland cement shall be used
which shall conform to the latest edition of the A. S. T. M,
standards for Portland cement type C 150-44 and must be
entirely free from lumps and at all times protected from
moisture after it is stored on the site.

AGGREGATES Fine aggregate shall be clean, washed, sharp
sand. Coarse aggregate shall be clean, washed broken stone

or gravel uniformly graded in size from 1/4 inch to 1-1/2 inch.

Fine and coarse aggregate shall be kept aéparate and be conm-

bined in the proportions recuired to produce dense, homogeneous

concrete.

the fine and coarse aggregates shall be uniformly graded

from coarse to fine and shall oonform to the following

D 6!



grading requirements:
Total pereent passing square sieve openings - U. S. Std.
sieve series.

Coarse aggregate.

Passing 1-1/2 inch sieve 100%
* .o 95-100%
S V- 35-65%
* No. 4 sleve 0-8%

Fin; aggregate.

Passing 3/8 inch sleve 100%
" No. 4 sieve 95-100%
" "8 " 65-95%
R ST 35-75%
L 15-55%
" "go " 10-30%
. "oo " 0-10%
Losé by wéshlng . not more than 3%

CONCRETE PROPORTIONS Where no preliminary tests of the
soncrete mixture are made, the water-cement ratio shall not
exceed the values given in the following paragraph.

The class of conorete for all purposes shall be 3000 1lb.
and shall have a minimum compressive strength at the end of
7 days of 1800 1lbs. per sq. in. and 3000 1lbs. per sq. in. at
the end of 28 days. 'L'hese compressive strengths shall be
assumed attained if a standard 6 inch diameter test cylinder
cured under identical field conditions as the work shall test
up to these specified 7 and 28 day strengths. <the maximum

water oontent shall be 6-1/2 gal. per sack of eément. ‘the



minimum cement content shall be 5-1/2 sacks per cu. yd. of
conerete,

the seven day strength shall be assumed to be about 60
per cent of the 28 day strength. The minimum cement set forth
in the preceding paragraph shall not be reduced.
CONCRETE MIXING The mixing of concrete shall be done in a
batch of méchanioél mixer which shall be equipped with a
positive water measuring device designed to automatically ocut
off the flow of water when the desired quantity has been
released. i1he mixing element shall rotate at a peripheral
speed of approxlmately 200 ft. per min. to insure complete
distribution of the ingredients throughout the mass and
produce a homogeneous mixture. 'he volume of the material
mixed per batch shall not exceed the rated capacity of the
mixer. kach batch shall be mixed for not less than one and
one-half minutes after all ingredients have been charged inmto
the mixer.
TRANSIT-MIXED Heady mixed or transit-mixed concrete may be
ugsed when it complies in all respects to the foregoing require-
ments and is delivered to the place of deposit in a rotating
container with a total time lapse of not more than thirty
m;nutea from the beginning of the mix.
FREEZING WEATHER Conorete may be placed in temperatures as
low as 20°F. provided the aggregates and water are heated so
that the mixed concrete shall have a temperature not less than
500%. nor more than 1200r. when placed in the forms. All top
surfaces, after concrete has obtained its 1lnitlal set, shall

be covered with cloth or paper and clean straw. <the Contractor



shall take sush additional steps to provide heat and prevent
freezing as may be deemed necessary. uonocrete damage by
freezing shall be removed and replaced with sound material
with no additional compensation to the vontractor.

WATER Water used in concrete or mortar shall be clean,
frée from oll, acld, strong alkalies or vegetable matter.
Village tap water shall be used except where permission 1ls
granted in writing by the Engineer to use other water.
TESTING The Contractor shall at his own expense when
directed bj the Engineer provide samples of fine and coarse
aggregates, cement and cured concrete test cylinders for
testing purposes. 1the testing of these materials shall be
done by a commercial testing laboratory and the expenses
involved in testing shall be paid for by the Uontractor.
CENTERS AND FORMS Itorms for concrete shall be made of metal
or first-olass dressed timber. the uontractor shall have a
sufficient supply of forms to avold unnecessary delay in the
prosecution of the work. If lumber is used for forms it may
be a satisfactory grade of plywood or shall be tongued and
grooved lumber and surfaced on the side which comes 1in contact
With the concrete. 'the design of the forms shall be satls-
fastory to the Engineer.

All centers and forms shall be thoroughly cleaned and
wet just before placing the concrete, and 1f necessary to
secure a smooth surface, they shall be coated with an approved
substance. Sultable moldings or bevel strips shall be placed
in the forms to prevent sharp edges.

Forms shall not be disturbed until the concrete has



adequately hardened. Shoring shall not be removed until the
member has aoquired sufficient strength to support its weight
and the loan upon it. Members subject to additional loads
during construction shall be adequately shored to support both
the member and construction loads in such a manner as will
protect the member from damage by the loads.

BONDING AND JOINTS Whenever new concrete is Jjoined to old,
the concrete surfaces of the old concrete shall be roughened
and thoroughly cleaned using a stiff wire brush and a stream
of water. Just before a new concrete is placed, the surface
of the old concrete shall be cleaned and shall be covered
with a coat of cement mortar.

In general, keys shall be in width one-third the width
of the walls and in depth one-sixth the width of the walls.
SURFACE FINISHING All exterior concrete surfaces that will
be exposed above grade and extending 6 inches below grade
or 6 inches below water line in tanks shall be free from
honeycombs, fins and irregularities caused by bad form joint-
ing. Immediately after removing forms, cut back all form
ties, wet and fill all voids and honeycombed surfaces with
cement mortar, 1:2 mixture, and rudb entire exterior surface
with carborundum to a smooth, even finish. <The interior
concrete surfaces of the pump room are not to recelve the
finishing work with the carborundum stone, however, the form
ties must be cut béok and the volds filled with mortar to
present a smooth surface. Kubbed surfasce finish shall not be
paid for separately but will be considered as part of the cost

of the concrete in place.



STAIR TREADS The treads of all concrete stalrs or steps
shall contain a suffieient amant of carborundum or alundum
aggregate or other suitable abrasive substance to render the
treat safe against slipping.
PIPES, METAL WORK AND OPENINGS 1he Gontractor shall build
into the concrete the steel reinforcement, expansion joints,
pipes, slants, sleeves, anchor bolts, steps, castings, eleoc-
tric conduits and other inserts, and shall leave the small
openings shown upon the drawings or as ordered. Great care
shall be taken to keep inserts and openings at the proper
line and grade, and to thoroughly tamp under and around them
80 that there will not be a passage for water. <L1he special
detall for inserting pipes, etc. as shown on the drawings may
be used providing a waterproof joint 1is assured.
MEASUREMENT ‘the quantity of concrete to be paid for under
appropriate items shall be the number of cubic yards of
conorete actually placed within the lines and.gradas gliven 1in
accordance with the drawings, specifications or directions of
the engineer.
PAYMENT The unit prices stipulated per cubic yard for "Uoncrete
in Place" shall include the furnishing of the cement, aégregate,
wWater, Jéint materials, the mixing, tranporting, placing,
finishing and protection of the concrete, all centers, forms
and all labor, materials, tools and appliances which are neces-
sary to complete and test for tightness the work as sbecified
Or as shown.

JOINT WATER PROOFING

GENERAL Where calledlfor on the plans joints shall be



covered with a membrane waterproofing as described 1n the
following paragraph.

''he surface for a distance of 10 inches each side of
the joint shall be prepared and primed with a cut back
asphalt. ‘<1he priming coat shall be applied in such a man-
ner as to thoroughly coat the concrete surface, fill all
pores and form a continuous film. A mopping of hot asphalt
shall then be arplied and a strip of waterproofing fabric
10 inches wide shall be pressed into it and centered over
the jJoint. This shall be followed by a mopping of hote
asphalt and a strip of fabrie 20 inches wide applied and
centered over the joint. A final mopping of hot asphalt
completely covering the fabric and lapping on to the con-
crete shall then be aprlied. The fabris to be used shall
be bituminized cotton fabric and shall conform to the re-
duirements for woven cotton fabrics saturated with bitum-
inous substances for use in waterproofing, A. S. I. M,
Designation L-1T73.

MEASUREMENT AND PAYMENT Joint waterproofing will be meas-
ured by area in sguare feet based on a width of 20 inches
as herein specified and will be pald for at the contract
unit price per square foot, which price shall be payment
in full for furnish the matérials, labor, equipment trans-
portation and incidentals necessary to complete the work.:
REINFORCING STEEL |
WORK INCLUDED ‘The Uontréctor shall furniah and shall pro-
perly pléoe in the concrete, at the locations shown on the

drawings or as directed by the kngineer all steel reinforce-



ments required for properly reinforcing all the concrete
structures which are to be bullt under this ocontract.
MATERIAL Reinforcing stell may be new billet or rall steel
and ghall meet the requirements of the standard specifica-
tions for reinforcing bard, billet, intermediate grade,

A, S. 1. M. vesignation A-15-39, or rall steel A, S. T. M.
Designétion A-16-35 or the latest revision of these sbeci-
fications. All reinforcing steel shall be deformed bars.
DETAIL DRAWINGS <vhe Contractor shall furnish detall draw-
ings and schedules, to show the number, size, length and
bending of the steel he proposes to furnish, and no steel
reinforcing bars shall be delivered to the site of the work
prior to the approval of these drawings.

BENDING For ordinary bends the diameter of the pin used
shall not be less than four times the least diameter of the
bar being fabricated, providing no pin smaller than 3 1inches
in diameter shall be used. Semi-circular hooks shall be
formed around a pin of diameter not less than 8 times the
bar diameter. Heating of reinforced steel for bending will
no£ be permitted.

STORAGE All steel shall be delivered to the site reasonably
free from rush and shall be kept free from rust, oil, grease,
dirt or other objectionable adhering substances. i1he bars
shall be properly sorted as to size, number, etc. énd stored
in a dry place.

PLACING AND LAPPING All stell reinforcement shall be oare-
fully placed and fastened in position so as to maintain the
specified spacing between adjacent bars. Joints shall be

-



wired with annealed iron wire of diameter not less than
number 18 U. S. Standard gage or by using acceptable clips.
All lapped bars shall be fastened together securely, and,
for binding adjacent bars, over-lavplng shall not be less
than forty bar diameters. No bar may be lapped or spliced
at a point of maximum stress.
MEASUREMENT AND PAYMENT ‘the weight of steel reinforcement
to be paid‘for shall be the number of pounds actually placed
in accordahoe with the drawings and specifications or as
ordered. It shall not include any waste materlal due to
the fact that the lengths suprplied are too long. <The weight
paid for shall, however, include extra metal in 1aps, where
authorized, due to the fact that a single bar would be un-
reasonably long. In computing the weights, if not deter-
mined by weighing, one cuble inch of steel shall be assumed
to weigh 0.283 pound.
"Reinforoing Steel" will be paid for at the contract unit
ﬁrioe per pound, wﬁioh price shall include furnishing, stor-
ing, protecting, shaping, placing and malntaining in posi-
tion of all steel reinforcement, irrespective of type, to-
gether Wt th any supporting chalirs and clips, tie wires or
other fastenings and the furnishing of all labor, materials,
tools and appliances necessary to complete the work as
sepecified or as required.

BRICKWORK
GENERAL  Under this heading shall be consldered all mason
work 1n connection W th the construction of the service

bullding above grade dlevation as shown on the plans. the



vontractor shall furnish all materials, transportation and
labor necessary to complete the mason work on the service
building. All brickwork shall be considered incidental to
the contract price bid for the "Sewage Ireatment Plant Uom-
plete". )

MATERIALS race brick shall be sound, whole, hard-burnead
and uhiform.in size, color and texture, with squzre corners
and straight exposed edges and shall conform to general
color characteristics of samples which are identified and
open to inspection during the period of bidding. All com-
mon brick shall be hard-burned, shall contain no foreign
material such as stone, lime, etc., and shall show a minimum
compressive strength of 2000 pounds per sq. in. All brick
8hall be protected from damage and weather during shlpping
and in storing at the Job.

MORTAR FOR LAYING BRICK Mortar for exterior walls above
grade méy be oompoéed of Brixment, manufactured by the
Louisville Cement uompany'or approved equal or it may be

a lime cement mortar. ‘the mix of lime cement mortar shall
be one part Portland ceﬁent, one part hydrated lime paste
and six parts sharp sand.

LAYING All brick shall be thoroughly drenched with water
before laying in hot weather. 1he outer edges of each course
shall be a stralght line. All brickwork shall be shoved in-
to place and all joints shall be completely full of mortar.
Brickwork shall be extended up tight to window and door
frames and other structural parts. If temperature is below

freezing or likely to fall during the night, all materials,




including water shall be heated before using. No brick
with ice or snow on it or no frozen mortar shall be used.
Every seventh course of brick shall be a header course and
shall extend between the cinder blocks which are to be used
as backing. All oinder blocks shall be 8" x 8" x 16",
hollow and shall be equal to the best quaiity 6f blo;k whiéh
can be secured for the job. Joints for exterior face brick
shall be flush joints. '

All outside door and window frames shall be caulked
with an approved caulking compound.
PRECAST CONCRETE COPING Precast conorete coping blocks
shall be properly set on the top of the parapet and on the
top 6f the 4 inch pilasters shown on the general plan and
elevations of the service bulldlng.
CLEANING UP At the completion of the Job the face brick
shall be cleaned down with a 5 per cent solution of murlatic
acid with a stiff wire brush to remove all srots and stains
and then thoroughly rinsed with clean water. All other ma-
terials and parts of the structure must be properly protec-
ted against damage due to thls operation.

ROCF CONSTRUCTION

GENERAL ‘the roof is of flat qonstruotion having a total
piteh of 6 1n§hes in 12 feet of width. The rafters are 2" x
10" timbers placed 16 inches on senters and covered “ith&i
inch nominal thickness roof boards. The dralnage from the
roof 1s collected along the low side of the roof by a gutter
Which is properly flashed and let into the rafters with suf-

ficient slope to an outlet at one end of the structure.




rThere shall be no large cracks or knot holes in the roof
boards.
MATERIALS The entire'roof covering shall be built up of
feit fobfing, pitch and slag or stone. <The coal-tar sat-
urated felt shall weigh 15 1lbs. per 100 sq. ft. and shall
show no visible external defects. <1he coal-tar pitch shall
be the best quality and shall meet the latest specifications
of A. S. r. M. The roof shall contain not less than the
following.quantities of materials per 100 sq. ft.; four
layers of coal-tar saturated rag felt, (60 1bs.), eoal tar
pitoh, (220 1bs.) and slag or crushed stone (300 1bs.).
APPLICATION OF ROOFING Lay one thickness of sheathing paper
or unsaturated felt weighing not less than 5 lbs. per 100
sq. ft., lapping the sheets at least 1 inch. <hen lay
over the entire surface 2 layers of 15 1b. tarred felt,
lapring each sheet 17 inches over the preceding one and
nail as often as necessary. Lay on a uniform coat of coal-
tar pitech. Over the entire surface lay two plies of tarred
felt, lapping each sheet 17 inches over the preceding one,
mopping with coal-tar pitch the full 17 inch lap on each
sheet so that all nails will be covered by not less than 2
plies of felt. Then over the entire surface pour a uniform
coating of ooal-tar piteh, into which, while hot, imbed not
less than 300 1lbs. of crushed stone or slag per 100 8q. ft.
of roof surface. +ihe stone or slag shall be from 1/4 to 5/8
inches in size, dr& and free from dirt.

Roofing shall properly Join up with all vents, side-

walls and gutters that form a part of the roof surface so




that no water may pemetrate the roof.

All roofing work shall be considered incidental to the
contract bid price for the "Sewage treatment plant complete"
and no extra allowance will-be pald the Contractor for this‘
work.

CARPENTRY
GENERAL Wood framing, blocking and furring shall be pro-
vided when needed and called for throughout the service
building. ‘The partition enclosing the tollet room shall
be wood rraﬁing covered with rock lath and two coats of
plaster. All cupboards shall be of well seasoned No. 1
white pine bpards for the framing and drawers and fir plywood
for the doora. The table top shall be 2 inch matohed hard
maple and shall be finished with a black acid resisting
palnt suitable for a laboratory table top.

Window and door frames shall be well seasoned southern
White pine and shall be properly set so heat losses around
the edges shall be a minimum.

BRICK MANHOLES
GENERAL Msanholes shall be installed where called for on
the plﬁns. If the manhol® 1s specified as a standard manhol@
it shall conform to the standard sewer detall sheet which
18 a part of the plans for the sewers and 1s hereby also
made a part of these specifications. If the manholéd is
specified as special, the detalls given on the draﬁings will
provide for proper construction methods. <ihe base and flow
channel of all manholes shall be formed with concrete and

be made smooth by trowelling. <the walls shall be construec-

ted with hard, common or vitrified brick with a minimum
thickness of 8 inches.




Mortar shall be composed of one part of Portland cem-
ent to two parts of washed sand with the addition of 10 lbs.
of hydrated lime for each sack of cement used. =The exterior
surface of the manhole walls shall be plastered iith mortar
1/2 inch thiek trowelled smooth. Provide and place approved
iron ladder rungs at equal intervals from bottom to top
as shown on the standard manhole detall. Manhole rings and
covers of cast iron, furnished by the Contractor shall be
carefully set in mortar at the top of each manhold. <The
type of manhole cover and frame selescted by the Contrastor
shall be approved by the Englneer, before it may be used.
The cover is to be of solid construction so as to exclude
surface water.

PAYMENT ‘The Contractor shall be pald the contract bidg
price for "Standard Manholes" which price shall include
furniahing-all materials and-lahor for the completed Job.
VITRIFIED CLAY PIPE
GENERAL The plans call for two kinds of vitrified olay
pipe. ‘The sludge drying bed underdrains are common vitri-
fied drain tile with ﬁlain ends. All other lines are to
be bell and spigot vitrified clay sewer pipe unless other-
wWise specified. kxcavation and backfilling for the pilpe
lines included in this item, shall be pald for and 1is
covered by these specifications under the headling
"wxcavation, Backfilling and Allied Work". <this item then
;hall cover the furnishing of the pipe, incidental materials
and the labor for laylng the pipe to proper grade.



VITRIFIED CLAY SEWER PIPE All olay sewer pipe shall con-
form to ihehlatest approved A. 8. 1. M. Tentative Speci-
fication, Designation C 13-44T. On the blans s. 8. V. P,
indicates étandard steength vitrirled pipe.

VITRIFIED CLAY DRAIN TILE All clay drain tile specified
for underdralns in the sludge drying beds shall conform
to the A. S. ¢, M. Specification Designation C4-24 for
standard drain tile. |

LAYING SEWER PIPE kach pipe shall be laid on an even firm
bed; 80 that no uneven strain will come on any pipe, and
particular care shall be exercised to prevent the pipes
from bearing on their sockets. rhe bell end of all pipes
shall be laid up-grade, and the joints shall be elither an
approved compound type such as G-K, or equal; or a slip-
seal joint such as the Gladding-lMcBean, or equal.

The compound joint is to be made as follows: After
the pipe has been laid to the proper line and grade, the
bell end shall be thoroughly wiped clean, as Wwell as the
spigot end of the pipe to be jJointed. The spigot end shall
then be introduced into the bell end and securely butted
against 1t. It shall not be permitted to rest in the bell,
but shall be made concentric with it, by means of a closely
twisted jute gasket, about one inch thick, carefully
caulked in place in such a manner as to provide an even
annular space. An asbestos runner shall then be passed
around the pripe and clamped at the top, leaving an open

gate in which to pour the compound. ‘the joint compound

shall be heated in an iron pot of gufficlent size to hold




material enough for the making of several joints, and
1t shall be kept continually stirred while being heated.
When the compound is in the fluid state, as fluld as water,

1t shall be poured into the jJoint space. A pouring vessel

large enough to pour one complete joint shall be used, and
each Joint shall be made in one continuous pouring. 1Iwo
lengths of pipe may be joined together before being la1d
in the trench, at the direction of the kngineer, and the :
two then laild in the trench as one. :
LAYING DRAIN TILE 'The bottom of the trench, as specified i
on the plans of the sludge drying bed, shall be filled with

4 inches of coarse gravel and shall then be leveled off to

a uniform grade sloping towards the outlet as specified.

The tile shall be laid to a true line and grade and shall

be 1aid with 1/8 to 1/4 inch open joints. Gonnections

between the drain tile and the 4 inch sewer outlet shall

be made with sewer pipe wyes or tees. Uare shall be taken

to not displace the pipe when backfilling with the coarse

gravel.

MEASUREMENT AND PAYMENT The length of the pipe laid shall

be measured in place and shall be pald for at the contract

bid price per lineal foot for "vitrified Sewer Pipe" and

for "Vitrified Urain tile". ‘his price shall include fur-

niahihg and 1aying the tlio. 'Excavation and backfill is

provided for under another part of these specifications.
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