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PRELIMINARY INVESTIGATIONS.

Holt, Michigan is & small agricultural town of
about twenty three hundred, located six miles south of
Lansing, Miohigan, on U, S. 127. The town was founded in
Eighteen-hundred forty two and is not incorporated, thus
it has no specific town government., It is, however, under
the Jjurisdiotion of a township board made up of a super-
visor, a township oclerk, a tressurer and two justices of
the peace. It has no sewer syastem at present with the ex-
certion of county drains.

There are no industries of any size in Holt. ‘There
are, however, twooclothespin factories, five garages, repair
and welding shops and the Holt Manufacturing Products Company,
makers of mschine parts, located there. Due to the fact that
a great percentzge of the residents are factory workers wh o
work in Lansing, it ie not expected that other industries will
spring up in Holt in the near future. Thus a negligibdle
amount of industrial wastes may be expected in sewage flow.
Some grease, oil and sand, however, may be expected from the
Holt Products Company and from the various garages located
there.

In order to properly design a treatment plant of
any kind the primary consideration is that of estimuting
the quantity of sewage flow. This sewage flow must be pre-

dioted and this prediction will be bdased on population data.

Due to the fact that no population figures are
obtainable on Holt a count of houses, multiplied by a factor






of three =snd one half should give a fairly acourate estimate.
The result of thias house count is as follows -

690 Houses

690 x 3.6 = 2400 population for 1947

For estimates of past population for Holt the
method suggested by Mr. John Fay, Delhi Township Clerk will
be used. The past population figures for the township of
Delhi will be multiplied by a factor of one-third, for in
the past, the population of Holt has been determined to bde
approximately one-third that of Delhi Township. Using this
method as a check for accuracy of the house count and visa
versa the following results are 6bta1ned

Population of Delhi Township for 1940

6723
Bstimated population this date
7100

7100/3 & 2370 population of Holt for 1947.

This ochecks very acocurately with the figure arrived
at from the house count. Thence in determination of past
population figures for the town of Holt this method will be
used. However, we must take into account one other item.
The town of Holt is at present growing rapidly. This rapid
growth may be attributed to the fact that Lansing is becoming
rather filled up and that due to the short distance between
Holt &and Lansing workere mey get from factory to home in
Holt Jjust as easily as from factory to home in Lansing, Due

to Holt's uncrowded condition, many faotory workers are re-
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8iding or building homes in Holt at present.

To predict population with any degree of
accuracy good Jjudgment must be exercised on the part
of the engineer. He should know the history of the
town, its loocation as to markets and its trunsports-
tional facilities. After considering all these factors
&ffecting future population a method of prediocting future
population which best suits the town in guestion must
be aoleotea.

We choose the graphical comparison method as
the one which best suits a prediction of future popula-
tion for Holt for the following reasons. The towns with
which Holt will be compared are all located in the vicin-
ity of Lensing and have all undergone a normal increase
in growth rate. They have all had, in the near past,
populations similar to that of Holt and thus bdaring abdb-
normal future conditiona, their population growth char-
acteristics, may be assumed to apply in the prediction
of future population for Holt.

POPULATION FIGURES
GRAYD LEDGE -

1940 - 3899
1930 - 3678
1980 - 3043
1910 - 2893
1900 - 2161






HOWELL -

1940 - 3740

1920 -« 2618

1920 - 2961

1910 - 2338

1900 - 2518
ZEELAND -

1940 - 3007

1930 - 2860

1920 -« 2278

1910 - 1982

1900 - 1326
Figures on past population for Delhi Township -

1940 - 6723

1930 - 4507

19280 - 1729

1910 - 1412

1900 - 1467

These figuresa multiplied by a factor of

one-third give the following approximate population
figures for Holt, Michigan -

1940 - 6723/3 = 2240

1930 - 4507/3 = 1500

1920 - 1729/3 & 578

1910 - 1418/3 = 470

1900 - 1467/3 = 488
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As & check, however, and to further assure ourselves that
the foregoing method is acourate, we have predicted future
population by the geometric method. The results obtained
by employing this method (3690) compares most favorably
with those obtained from the graphical comparison method
(3600).

The estimated population for 1970 allowing b
per cent deviation then will be 3600.

Due to the fact that Holt is unmetered it will
be impossible to check it accurately for water consumption.
A value of one hundred gallons per capita per day is a
figure often used and a check of similar Michigan egricultural
towns of sbout Holt's size and location show it to be an
average one,

Cass City - 87 Gallons per capita per day

Cassapolis-117 " " " " "
Clare - 167 " " " " "
Decatur - 63 " L " . om

Prankfort- 108 " " " n "

Aforago value & 101,3 Gallona per ocapita per day

The average sewage flow for Holt in 1970 will
then de -

100 x 1,00 x 3600 _

= +566 cof.8.
7.48x60x60x24 g

Infiltration has been assumed to be 10,000
gallone per mile per day. If s sewer were laid in every
street in Holt there would be 1l6.6 miles of sewer line

there. Henoce -
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16,6 x 10,000 = 166,000 gallons per day for
infiltration,
or +248 c.f.8.

A
Al
The total average flow will then be equsl to .=
4
+248 + 566 or ,802 c.f,8. 5400 gr W
/’/ﬂ ' ’ .(00
«802 c.f.8, % 520,000 gallons per day. 5rreT o
The maximum rate of flow will be assumed to be 9%
174
one hundred and seventy five per cent of the average flow. .° 0O
. v 5
Hence & value of - v 9;¢L o~
\."Q‘.J ‘)\'V
100 x 1.75 x 3600 3 ,976 c.f.8, ° AN
[ %
7.48 x 60 x 60 x £4 W, A
. "foo\/"C_, 51'30'{ Ay
The total maximum flow will be - ,2§¢§ PR v
'\ \ i L’

976 + ,248 3 1,23 c.f.8.

or 775,000 gallons per day.

The minimum flow will be assumed as fifty per
cent of the average flow.

100 x +60 x 3600,  ong o, .8,
7.48x60x60 x 24

The totuil minimum flow is -

e278+.248 T ,526 o,.f.8,

or 340,000 gallons per day.

Due to the fact that it will be impossible, due
to the non-existance of sewers in Holt, to actually deter-
mine the physical charuacteristiocs of the sewage bdy actual
test, a table of average values for physical characteristiocs
for a small town of this size has been compiled by Metcalf

& Eddy, and the€se values will be used.






They are as follows:

6 Day BeOsDe =--v==- weese-- 143 P,P.M.

Chlorides ---eccccccwce- e-== 47 "

Total S011d8 eececwccecca-a 603 "

Total Volatile So0lids <ee-- 393 "

Total Pixed S0lids <-<e-=-- 210 "

Total Suspended Solids ---- 242 "

Volatile Suspended Solids - 82 "

Total Diaolved S0lid8 <ee-- 261 "

Volatile Disolved Solids «- 1288 "

Pixed Disolved S0lids «e--< 133 "

Total Fats - Indeterminate.

Next the method of treatment must be decided on.
One common method of primary treatment is the plain sedi-
mentstion method. Using this method we may expeot a sixty
per cent reduction in suspended solids and a thirty per
cent reduction in B,0.,D. The cost of this form of treat-
ment is approximately ionr dollsars per million galloha
treated. Methods of additional treatment are; (1) Piltra-
tion using the intermittent sand filter, (2) the trickling
filter, or (3) the activated sludge process. The sand
filter being outmoded will not be considered. The triockling
Tilter does deserve to be comsidered and weighed csrefully.
It, however, recuires a higher initial cost than does the
activated sludge process. It requires high head and odors
may be expected to arise during spraying.

The activated sludge process is moderately econom-

ical, However, it does form a plant which is difficult to






operate snd requires an operstor with aome degree of
8kill. Recent data has disproven the theofy that the
activated sludge process is not appliocable to small
cities of Holt's size. Bmploying the activated sludge
process, we may expect a reduction of 90 « 100 per cent
in B,O.D. and a reduction of 95 per cent in suspended
solids.

Considering and weighing carefully the factors
discussed above, we choose the activated sludge process
because of its high efficlenoy and its cheaper initial

cost.



SERVICE BUILDIKRG:

The service building should be of pleasing
architeotural appearance snd at the same time bde very
functional, The building should have two basements,

A subebasement; containing a wet weil, sewage
pumps, & sump pump to provide drainage and a ventilator,

A basement; containing a screen room, heating
plant and sludge pumps.

The main floor should contain a laboratory, a
chlorination room, an office, a lavatory and a store |
room.

Walls should be built of brick and a two inch
glazed tile wall interior provided.

An electric control panel should be provided
to control operations of the plant and safety features
for the chlorination room. The chlorination room should
be well ventilated and a mechanical ventilator shounld
be provided as a safety measure. Gsas masks should be
provided.

As the operator of the plant may know little
or nothing about the technical side of operation, the
laboratory should be equipped only to run certain dasio
tests such as five day B.O.D., suspended solids, settle-
able solids, volatile solids, etc.






GRIT CHAMBER -

Due to the faoct that thia plant is being
designed to receive sewage from a separate system of
sewers, the grit chamber is non-essential. However,
& rough design follows should this unit ever be deemed
necessary.

Use & velooity of one foot per second and a
detent ion period of one minute.

Maximﬁm Q S 775,000 gallons per day.

or 1,23 o.f,.8,

Assumed Removal - 4 fta per million gallons
treated.

76,000 = 540 gallons per minute.
24x60

Volume Required - 540/7.,48 a2 72 £4°

Use one channel 30' long 1' - 6" wide snd
3" « 6™ deep, composed of 1' freeboard, 2' water depth
and 6" for grit storage. The grit will be removed with
a mechanical tyre remover and will be used intermittent-
ly 80 that it is necessary to provide space for grit
storage.

In the event that rerair work will have to be
done on either. the mechanical remover or the tank itself
a bypass conduit will be provided. This conduit to be
one foot wide, two feet deep and thirty feet long.






PRIMARY SETTLING TANK -

A 60 per cent removal of total suspended
so0lids is anticirpated.

A 2 hour detention periocd will be used.

Average Q = ,802 c.T.8.

s 520,000 gallons per day.
Volume required - .802 x 60 x 60 x 2 & 5,800 £t

T™wo identical units will be provided for
continuity of operation in case of bdreak dom.

A tank 10 feet deep will be assumed; this
10 feet to be composed of 2 feet of freedboard and 8°'
actual depth.

Use two tanks 10 x 10 x 60, a ratio of 6 - 1
length to width was assumed.

Volume regquired s 5800 £¢9

Volume provided per tank s 6000 ft?

A skimming trough to carry away the scum is
provided. This trough to be 1' wide, 8™ deep and to
have a concrete apron inclined 20 degrees up which scum
may be raked into the trough.

Sludge removal equipment provided in the sedi-
mentation tanks is of the drag-chain wood-flight type.
The returning flights act as skimmers. The flights move
the sludge to & collecting hopper located at the inlet
end of the tanks, A 3 per cent bottom slope in tanks
will be used.
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HOPPER FOR PRIMARY TANK -

Using a value of 342 P,P,M. for suspended solids,
as suggested by Metcalf & Rddy, for a town of this size, an
anticipated removal of 60 per cent and a 90 per cent moisture
content the volume of sludge to be expected at the end of a
twelve hour period is -

342 x 3.36 x 60

.06 x 2
5730/7.48 = 765 £¢9

& 5720 gallons

A hopper aix feet across the top, three feet
across the bottom and three feet deep with side slopes
of 60 per cent will be used.

Volume supplied Z 60 x 3 x 4,5 * 810 £t3
Volume required & 765 ft3
INLET -

The inlet will conasist of an eight inch pipe
discherging horizontally into a channel one foot wide and
eighteen inches in deprth running perpendicular to the
inlet and across the width of the tank. Thias channel to
have openings at various intervals on its discharge side.
A baffle will be provided across the width of the tank
eand in front of these openings or perforations. This
baffle to extend at least one foot below said openings
or perforations in the channel.

OUTLET -
QR ® 1,23 cefes.
or 776,000 gallons per day.

FPor velocity of one foot 1 second - Area required - 1,23 ftz






Use a channel of reinforced concrete 1 foot deep
and one snd one half feet wide with an ad justabdle
welir,

Area supplied =1 x 1,56 s 1,5 fta

Area required s 1.23 £t 2



DIGESTION TANK -
Assume - 340 P,P.M, Suspended Solids

90 per cent removal

90 per cent moisture content

30 per cent digestion

76 per cent volitale solids (Susp,)

&' allowed for supernatent

1,02 = Specifio gravity in primary tank

1.005 3 Specific gravity in final tank
340 x.9 < 296 P.P.M. Removal

Average Q = +802 c.T,8.
or 520,000 gallons per day.

62 x 8,34 x 296 3 1280 pounds per day.
296 - 296 (+3) (.75) = 228 PPM new each day.

Volume required s 228 x ,802 x 8,34 x 120_
1.08 x 62.4 x 1

28,700 3 8 ft? per capita
3600

28,700 £¢9

An eight cubic foot space per capita will be
provided in the digeation tank. This figure is well above
the minimum value of five cubic feet per capita set up by
The Michigan State Heslth Department.

28,700 ft? required

Use & depth of 16 ft s h

28,700 a®n

28,700 = 3,14 x 16 x 4°

a® = 570

4 8 25 feet

Use one tank 16 feet in height and 25 feet in

diameter.
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Volume Required = 28,700 £%°

Volume Provided = (25)2 x16x3.14 = 31,400 ft?

Thus a total volume of 31,400 ft? will be pro-
vided for sludge storage. A three foot depth will be pro-
vided for the supernatent liguor. This gives a total of
19 ft. at the side of the tank. The tank is two and one-
half feet deeper at the center.

Pipes will be provided for withdrawing the
supernatent at three different levels. Hot water coils
will be provided on the inside of the tank walls in order
to keep the temperature conastant at 70 degrees?.

Aasuming a gss production of one cubic foot
per capita per day -

3600 x 1 = 3600 ft? of storage space needed for gas.

A floating cover will be provided for the storage of
this gas. The gas produced will be used to heat the pump
station building and the digestion tank.

The sludge tank supernatent liquor will be returned
to the inlet of the aeration tank and the digested sludge
will be drawn off on to underdrained drying bdeds.






SLUDGE DRYING BEDS:
The design of the sludge drying beds will be
based on the figure of one and one quarter square feet

per capita.
Area required ® 3600 x 1,25 * 4500 f£t2

Use six beds 40 feet long and 20 feet wide,
spaced thusly -

20° 20° zo’

40

40

This gives a total of 4800 ft? or about 1,33
2 per capita.

The sludge drying beds will consist of 9" of
coarse sand underlain with luyers of graded gravel ranging
in size from 1/8" to 1/4" at the top to 3/4" to 1i” at the
bottom, with a total thickness of about 1'. The bottom is

of natural earth graded slightly to the underdrains.
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The underdrains will be of 4 inch open Joint drain
tile placed in trenches,

The divisions between beds will consist of
batter board placed end to end and joined bdy short
plieces of board driven into the ground. Planks dropping
into grooves in order to permit easy entrance of trucks

for removal of the dried sludge will be provided.






WET WELL -
Average flow will be the basis for design.
Average @ - .802 o.f,.8.
Provide a ten minute storage.

10 x 60 x .802 = 480 ft? needed.
or 3700 gallons oapacity.

Using a 14' Tank,

£ o

84'
, /1.5’
—— /4 >

12.6 x 6/2 14 x 4 S 90.b ft?

Using a 6' width of tank - 540,65 ft? are provided.
Allow 6" for safety &and a 6™ freebosard to bottom of screen
room floor. | .

PUMPS -

Three pumps will be used for flexability of
operation as well as safety. A pump must empty the wet
well plus the zmount of sewage running in, in a given time.
This unit will be provided along with others to be used in

case of breakdown.






Non Clog Centrifugal Pumps will be used.
3700 gallon tank .
Flow = ,802 c.f.8, or 360 gallons per minute.
Time required to empty tank is:

3700/600 3700/600 x 360 = 9,7 minutes.
USE - One 600 @.P.M. Sewage Pump

One 400 G.P,lM. Sewage Pump

One 200 G.P.M. Sewage Pump

This array of pumps will permit flexabdbility of
operation. One of the smaller pumps will guffice for
minimum sewage flow. Reserve cayacity has been provided
should breakdown occur. The pumps will be arranged to
start and stop as the sewage level in the wet well flucuates.
SLUDGE PUMP ~

A 75 @,P,M, sludge pump, single plunger, belt
driven, 4" suction and discharge, 76 @.P.M. Capacity against
a total dynamic head of 20", 1 H.,P. motor pump will be used.

Air chambers will be provided on both the suction
and discharge side of the pump. These air chambera to be
6" in dlameter &nd 52" long. Gate valves will be installed

on both sides with @ check valve on the discharge side.






AERATION TANKS -

8 hour detention period.

An updraft type serator will be used. One cubic
foot of sir will be used per gallon of sewage treated.

Q 2,808 oc.f.8. or 620,000 gallons per day.

Allowing 30 per cent for returned activated
sludge.

+802 x 1,30 = 1,04 c.fe8.

8 x 60 x 60 x 1,04 = 30,000 £t° of tank must
be provided.

Surface area to be served by one aerator should
be approximetely 25 feet in diameter.

Assume tanks 12 ft, deep and 21 ft wide.

L = 30,000 = 119 ft.
12 x 21

Use five tunks 21 feet wide snd 12 feet deep.
This arrangement fulfills all requirements. The bottom
edges of these tanks will be rounded to aid circulation.

An updraft aerator which carries the manufsctur-
er's guarantee to furnish at least 28,000 ft? of air per
hour will be used. The assumption has been made that one
ft? of air will be used for each gallon of sewage trezted.
INLET -

The inlet will consist of an e ight inch pipe
discharging vertically into & box provided as shown on

the followming page.






FERTR7T70V
TANK

PERRFT/ON
TANK

OUTLE?T -
Use a simple weir ad justable to £+ 0,1' and
enmptying into a channel. Use a .15' fall from end to end

of channel.






RACKS & SCRERES -
Using a value of 12 square feet per million

gallona per day as suggested by Mr. Frunk R. Theroux -
2
«802 x 12 = 9.6 ft. of rasck srea is required.

A two foot rack will be used with 6 inches of

clearance provided above the sewage surface.

Assume the use of bdars one und one-half feet

long =nd 2" x 3/8" in oross section.

Wt. of bar = 2x3/8x1.5x12x 1 2490 = 3,85pounds
172
applied st the center of gravity or 3.85/2.24 = 1,73 pounds

applied ss shown. (P 1)

Fe

P Y

62.4 .76x.78

Water pressure = —— x 3/8 x =
p = / 56 #

applied 1/3 of the distance to the top of the span as

shown (P 2)
Shesr decrease = 1.15 pounds per foot.
97 .
1.16
Area 2 .97/2 x .84 x 12 = 4,9

X = .84 f£t. from right end

S = Mo a 4.9x1 o = 785 # per sq. 1inoch,
1/12x3/8x2

which is small for steel.




A hose with & powerful nozzle will be used
at various intervals of time for breaking up screen-
ings collected on the screen and forcing them through.
This will nsturally reduce the volume of screenings
which must be removed.

Contziners, however, will be provided with
adequate means for their removal from the building;
such as, hoists, trap doors, eto. A common figure used
in estimating amounts of soreenings is five foet5 per
million gallons of sewage; however, this figure will
be much reduced with the use of the aforementioned

hose arrangement.




CHLORINKATICHM BASIN -
A detention period of twenty minutes will
be uged for normal sewage flow.
Q = .802 c.f.8. or 520,000 gallonas per day.
Volume Required = 2O x 520,000 = 7,200 Gal.

24 x 60
7200 3
— 2 963 ft.
7.48

Use a baffle busin 7 feet deep, 12 feet
squure and with a 2 foot freeboard. The baffles will
be plaoéd at 3 ft. intervals with a 3 foot clearance
around end.

A bypass around this basin will be
provided.

A direct feed chlorinator will be used.

It will be housed in a special, well-ventilated room
on the ground floor of the pump station and provided
with « tube connection to the diffuser in the chlori-

nation basin.



SLUDGE DIVISION BOX -

This box must be so designed as to distri-
bute the sludge from the final tank to either the
wet well, aerator or primary tank in most any desired
portion. Details of design will be found in the
detailed drawings.

!,\.




PINAL TANK -
A two =nd one-half hour detention period will
be used in determining the tank sise.
«802 o.f.s.
520,000 gallons per day.
.802 x 1.20 3 1.04 o.f.8.
620,000 x 1,30 = 680,000 gallons per day

Qav,

Volume required -
680,000 /24 = 28,400 gullons per hour.
28,400 x 2.5 s 7,000 gallons per 2.6 hours.
71,000 /7.48 = 9,600 ft?
Try one tank,ocircular in shspe,l4 feet deep

and 30 feet in diameter.
V= 14 x (30) x 3.14

4

3
= 9,900 ft.

Volume required = 9,500 tt?

Volume provided e 9,900 ft?

Use one tank, circular in shape, 14 ft. deep
and 30 ft. in diameter.
INLE? -

The Inlet will consist of a pipe in the
center discharging vertically and surrounded by a
perforated baffle extending 4 feet below the water
surface. A one foot freeboard will be provided for

wind ocurrent proteotion.




CQUTLET -
MAXIMUM Q = 1,23 o.f.8.
123 = a°
ad® 1,07 £t - 13 8q. inches
The effluent velocity will be 1.5 feet per

second.
Required oross section = 169 sq. inches.
13 x 13 = 169
Use a depth of 19 inches and a width of
9 inches.

Orose Seotion provided - 19 x 9 = 171 sq. inches.
The outlet will consist of an ad juatable metal
weir around the cirocumference of the tank. The effluent

will be collected in this channel of uniform sise.



HIAD LOSSES -

Entrance Losses = 2

2
v

T
Pipe Priction = Slope (decimal) x length.
'2
8
4 one and one-half foot head loss will be

Loss in 90 degree turn =

&llowed in pumps snd piping to the grit chamber.
GRIT CHAMBER -

Slope = ,19' per 1000

Length = 30'

Head Loss = .008'

Allow a .06 £t head loss through the grit
ohamber and to the entrance of the primery tank.
PRIMARY TANK -

Velooity = 122 X M4 = » 1 o or seo.

8x9 Q
Hezd loss over weir = h 2/3 =
3.33 h

h .10 Q = 1.22 o.7T.8.

he/z=__128 - o349
33.83 x 10

h = ,0086°

Loss through channel = ,20'

A 2,6 £t. head loss will be sllowed from outlet
of primary tank through aeration tank.and to the final
tank inlet.




SECONDARY TANK -

L = 21
Q = 1.23
- 2/3
o= 1. 28 ) = .005 head loss over weir.
( 3.33 x 81 )

Allow a .1' head loss through the outlet channel.
Loas in 100' of 8" pipe = .2b5'
Loss in 2 90 degree eldbows = ,20'
Loss in inlet channel = ,20°'

The losses over outlet weirs are so small that

\

ad justment provided in the weir will take oure of any
variation whioch may sarise.
Allowing & ,06' loss through the channel and a
.08' loss through the chlorinator the total head loss
through the entire plant is then -
5.018*



DRSIGN COF A WALL -

PRIMARY STTTLING TANK.

CANTILEVER MBTIOD -

70°

WS,

—
2
Ev B« 100x(10)° 5 3 21500 # per ft.
PA S ——————
17/ 2
1z Ev  1600x sin 30 degrees = 750 #
Ew ‘ Per foot.
Bh = 1500xcos 30 degrees = 1300 #
Per foot.
12"

Muximum Moment at Bzse (Tank Bapty)

1
¥ 3 1200x10/3x12 ® 62,000 pounds

Use fs ® 16,000 pounds per sy. inoh. K < 146
1/2

1/8

a M

5 = [62,000) -~ 5.46 inches.
( , ‘146:12’ ‘

Use 4 2 6 inches minimum ¢t = 12 inches.

Sheur al Base -

ve _ VY = 1200 -

® Ja& 12x7/8x6

Allowable = 40 pounds per giyuare inch

20.63 pounds per sq. inch

Area of Steel -

M
As = —-TT'TT—: Iﬂﬁago??;m_= .62 8q. inch

Use 3/4" round dars at 8" spaoing.
Area supplied = .66 aq. inches.




BCED -

= _ Y = 1300 = 70.04# per sq in.
Zoja 12/6xz. 36x7/6x6
Allowable - 1004 per sq. in.

Length of Steel Bars -
3 of every 4 bars will be out off.
Remaining area then is 1/4 x .68 = ,156 sq. in.
h = 6' - 6" anchorage.
Anochorage -
40 D = 40 x 3/4 = 30"
h=6"-6"-2 =4°
One-half remaining bars will be cut off.
1/ x .186 = .0776
heb*=-1"-3"= 2*.7T7"
Maximom Moment at Base (Tank Full)

2
Water Pressure = _68.6 X (10) s 2100¢
2

M = 3100 x 10/3 = 108,000
Difference in Moments -
108,000 - 58,000 = 51,000

a =/ M= 51,000 - g 40 uge 4 = 6"
Ev 146x12

6= b
146 x12

M - 43,000' pounds.



Area of Steel -
PR 43,000 = 615

15,000 x7/8 x b

Use 3/4" round rods spaced at 8"
Area supplied = .66 s8q. in.

Design of Base Slad -
_r—_--_T —

. GROVID WOrcR LinE
N) -
~N

4

L 3

B L
Drainage - 6°' deep sssume t = 10"

Upward pressure = 10 - g s 4' head

P = 68,4 x 4 = 250 # £t

Total P = 260 x 64 = 11,200 #

8lad Wt ‘_%% x1x1x 1650 = 1264 per foot

Total Sw = 125 x 60 = 7,800 #
wt. of Walls = 10 x 150 s 1 = 15600 ¢ per ft.
Total Wy, = 1500 x 4 = 6,000 #

Toroe up = 11,8200

Poroe down = 14,000

W= 250 - 125 = 125 pounds per foot.



Moment Maximum - 2
= vl

a= 33.000 = 3, 3"
\/ 146x12
t = 12" mimimum
Area of Stesl -

2
=126 x (10) x 12 = zg goo" $
-—-—-—T—__ ’

o 38,000
- - 4 . . .
le =T ld " goooxi/exe.s | B tn

Use 3/4" round rods spaced at 12"
Area eupplied = .44 sq. in.
Steel riw in both directions



BIBLIOGRAFHY.
Metocalf & Eddy - "Sewage Design"
Steele - "Water Supply and Sewage”
Schoder & Dawson - "Hydraulioa”
Professor Frank R. Theroux - Lecture Notes & Interview
Chicago Pump Co. - Bulletin 196 - "Chiocago Plunger
Sludge Pumpa”
American Conorete Institute - "Reinforced Concrete

Design Handbook"
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