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I. INTRODUCTION



I. INTRODUCTION

A.  AUTHORIZATION. - The Call Street Pumping Station is a part of

the local protection works for the City of Chicopee. The Chicopee Dike
is a part of the Comnecticut River flood control plan included in the
Comprehensive Plan of Flood Control for the Conmectiout River as de-
scribed in House Document No. 455, TBtﬁ Congress, 2d Session, and au-
thorized under the Floo& Control Act approved June 28, 1938.

B.  NBCESSITY FOR THE STATION. - As a part of the flood protection

works from the Willimansebt Section of Chicopee to the Chicopee River,
a pumping stetion in the dike is necessary to discharge the effluent of
the Call Street sewer inbto the river during periods of high water to
prevent the flooding of cellars and low arezss behind the dike., Ap-
proximately 7LO acres are drained by the existing 54" x 60" egg-shaped
brick sewer with the outfall into the Cormecticut River at the site of
the station. During periods of normal river stage, the effluent will
flow to the river by gravity. Pumping will be necessary when the Con-
necticut River stage exceeds Elevation 53.5 mean sea level debum.

C. CONSULTATION WITH THE CITY OF CHICOPEE. - Preliminary to and

during the actual design of the pumping sbtation, consultations were held
with officials representing the City of Chiéopee, These latter include
the Mayor, the City Engineor, the head of the Sewer Department and others.
The pumping station design,as finally developed, mests with the approval
in its essentials, of the City of Chicopee.

D. SHORT DESCRIPTICN OF THE STATION, ~ The building which will

house the pumps and other eguipment will consist of a reinforced con-

crete substructure and a one story superstructure, of structural steel



end brick, with glass block psnels to serve as windows. The conerete
roof slab will be covered with a built-up type roof of four=-ply asphalt
and gravel., The engine room on the grouwnd floor will contain three gaso-
line engines and right angle gear units for the 36-inch pumps, the elec-
tric motor for the 16-inch pump, the standby unit, the overhead crane
snd other equipment. The substructure will be divided into wet and dry
pump rooms by a reinforced conorete partition., fThe wet pump room will
contain three 36-inch propeller type pumps and o sump pump. The gravity
flow conduit will pass through the dry puwmp room and serve as a suction
chamber for the 1é-inch volute pump. The holst for the baclwmter gate
and the heating equipment will be located on an intermediate floor over
the dry pump room which will also provide access to the inteke structure.
The intake structure will contain the racks and a gate %o keep the wet
well dry during periods of low flow and when no pumping is required. A
grouted riprap channel will be provided for the discharge of the 36-inch
pumps. A new concrete dlscharge conduit is provided from the pumping

station to the river for gravity flow and the 16-inch pump.
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IX. BSELECTION OF THE SITE

The Call Street Pumping Station will be located in the recently con-
structed Chicopee Dike near the discharge end of the Call Street sewer.
This location was chosen for the following principal reassons: first,
the existing sewer discharges at this point; sscond, it was found not
economically feasible to divert the sewer to a pumping sbtation location
at any other point; and third, foundation conditions were found to be

satisfactory.
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III. SOILL INVESTIGATIONS

Foundation conditions were determined meinly by e 2-1/2" boring.

In sddition, three foundation auger borings were explered on the river
benk. Locations of these borings are shown on Plate No., 9. Generalized
foundation conditions are shown on Plate ¥o. 10 as a profile aleng the
center line of a sewer oublet of the station. Class numbers for types
of material indicated in this profile are those of the Providence Soil
Classification shown graphioally.on Plate No. 11 and degecribed in Table
¥o. 1. The foundation consists of lenses of medium to fine sands over-
lying an interstratified deposit of moderetely compressible silt, fine
sand and clay.

Th@ proposed pumping station 1is locabed across an existing low
earth dike with the bottom of the foundation mat about L0 feet above the
deposit of interstratified silt. In view of the L0 feet of sand between
the foundation and the silt deposit and}the fact that the station weighs
less then the meterial excavated,no settlement is anticipated.

Since the dike is very low the head is insufficient %o croeate a

seepage problem.



TABLE NO. 1

PROVIDENCE SOIL CLASSIFICATION
U. 8. ENGINEER OFFICE
PROVIDENCE, R. I.

CLASS

DESCRIPTION OF MATERIAL

,Graded from Gravel to Coarse Sand., - Contains little medium sand.

Coarse to Medium Send. - Contains little gravnl and fine sand,

se Jae safor safas

Graded from Gravel to Mbdlum Sand. ~ Contains 1little flne sand.

=Médium to Fine Sand., = Contains little coarse sand and coarse silt.

'Graded from Gravel fo Fine Sand. - Conteins little coarse silt.

Flne Sand to Coarse Sllt. - Contains little medlum sand and medium silt.

Graded from Gravel to Coarse Sllt. - uontalns 1little mediwm silt,

SCOarse to Medium Silt, - Contains little fine gand and fine silt.

O los N o S S Y Bt SR VI B AV

"Graded from Gravel to Medium Silt. - Contains little fine silt.

=
o

*Medium to Fine Silt. - Contains little coarse silf end coarse olay.
Possesses behavior characteristics of silt,

10C

et

Medium 8ilt to Coarse Clay. = Contains little coarse silt end medium
clay. Possesses behavior characteristies of clay.

s ap fes ae

11

Graded from Graval or Coarse San& to Flne Sllt - Containg little coarse
Gl&yo

12

Fine Silt to Clay. - Contains little medium silt and fine clay (colloids).
Pogsesses behavior characteristics of silt.

ap Joo oo onfoe ue safae

1z2¢

=Cla¥. ~ Conteins little silt. Possesses behavior characteristics of
aye

13

 Graded from Coarse Sand to Clay. - Contains llttle fine clay (colloids).
Possesses behavior characterlstlcu of silt.

13¢C

:Claz. - Graded from saend to fine clay (colloids). Possesses behavior
characteristics of clay.
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IV. HYDROLOGY

A. DRAINAGE AREA CHARACTERISTICS. - The drainage ares of L0 acres,

as shown on Plate 1, consists, at the present time, of epproximately 20
acres of fully developed commercial and industrial area, 230 acres of
fully deveoloped residential area and 90 acres of partially developed
residential and undeveloped areas. Topographically, the drainage area
is divided into two parts; a lower part located in the preseant flood
plain of the Comnecticut River in which most of the areas 1is about Eleva-
tion 70, and an upper part consisting'of g bluff which parallels the
river inecluding a steep Tace, several draws, and o flat top. It has
been determined from the sewer map of the City of Chicopee that approxi-
mately 50 percent of the drainage area is, or can be, served by the
existing combined sewer system. There ars three outfall sewers which
serve the dreinage area; namely, a 5L" x 60" egg-shaped brick on Call
Street, a 15" ciroular on Forrest Street, and an 18" circular sewer on
$%t. Louis Street. The total normal capacity (without surcharge) of
these three outfall sewers is approkimately 15C cofes., the Call Street
Sewer having a capacity of neerly 140 c¢.f.s. Small future extensions

of the sewer system are probable but major increases in the outfall
capacities are unlikely in the near future.

B. RAINPALL BEGORDS., -~ The following table derived from date pre-

sented in Misc. Pub., #204 U.S.D.A., "Reinfall Intensity-Frequency Data"
by D. L. Yernell, presents the best available analysis of reinfall rates

for different freguencies and dursations to be expected st Chicopee,

Massachusetts:



MAXIMUM AVERAGE HOURLY RAINFALL RATES AT CHICOPEE, MASSACHUSETTS

Frequency Durastion of storm in minubes
Years 30 &0 120 21,0
2 1,96 1.16 0.55 0.50
5 2450 1,60 0.92 0,62
10 2,00 1.85 1.12 0.75
25 3490 2.42 1.L6 0.95
50 L.10 2,70 1.70 1,06

C. DIKE SEEPAGE. - The seepage flow through the dike will be small

and will not contribute significant quantities of flow to the total rum-off.

D.  RUE~-OFF RECORDS. ~ Records of the type thet would be useful in

estimating the run-off from the drainege area at Chicopee are not available.

E. DESIGN RUN-OFF, - In computing the meximum rate of run~off, the

average intengity of precipitation used was thet for the two hours of

most intense rainfall of & storm having a freQuency of 10 years for the
City of Chicopee, nccording to the Yarnell reliations. The use of a

10-year 2~hour storm has been adopted as a standard for the most intense
storm for which it is economically Justifisble %o provide pumping capecity
even in highly developed urban areas. There is evidence that this standard
is more severe than similar standards adopted by numerous prineipal cities
for use in designing storm water drains.

Run-off coefficlents are determined from counslderation of the size,
shape =and slopes of the drainage ares, the types of development, the
existence and type of natural or consbructed dreinage courses and the
surface snd subsurface storage. All of these factors are weighed to
give thé adopted figure which is, in the final analysis, based upon '
judgment and experience. In general, the drainage srea is divided into

three types for both the present state of development and an estimated



future stete of development. The three types are fully developed in-
dustrial end commercisl, fully developed residential, andlpartially
developed residential,

In computing run~off the product of the rainfall intensity snd the
run~off coefficient is modified by introdueing a multiplisr which is
called the relative-protection-factor. When providing protection from
run~off for a composite area, it is not necessary to furnish the same
degree of protection for a partially developed residentiel area as for
a fully developed industrial area, Allowance for this fact is made by
introducing the relative~protection-factor (R.P.F.} which is the index
of the amount of protection from run—-off which one ares warrents relative
to another. The relative-protection-factor is defined as bthe ratio of
the intensity of precipitation used in computing the run~off from a
given area to the intensity of precipitation of the basic design storm.
In other words, the adopted basic rainfall intensity multiplied by the
R.P.F. gives the rainfall intensity for which protection from run-off
is provided. The R.P.F., is a function of the amount of local flooding
of short durstion, which can be tolerated on the different types of
drainege aree, and of the relative tovpogravhic positions, in the drain-
age area, of the divislons having different types and states of develop-
ment. An R.P.F., of 1.0 was used for fully developed industrial and
commercial areans, 0.8 for fully developed residential arcas, and 0.6
for partially developed areas. A relative-protsction-factor of 0.0
corrgsponds approximately to a S-year storm as compsred to 1.0 for 10~

vear storm and 0.6 corresponds approximately to a 2-year storm.



It may occur that o partially developed portion of the drainage
area, or one fully developed thet is not provided with a complsie sysiem
of storm drains, is so topographically situcted that lines of natural
drainage will prevent local ponding, and will concentrate excess run-off
in other areas where additional ponding cammot be tolerafed. In such
cases the relative-protection-factor connot be considered as o funcdion
of type of development only, and it may be desirable in excepticnel ceses
to incresse the factor to more than 1.0.

The divisions of the drainasge sreas, as described in Paragraph A,
together with eppropriate rainfell retes, run-off coefficients, and
relotive~protection-factors are presented in the table below. Type
"A" aress are fully developed industrial and/or commercial, type "B"
areas are fully developed residential, and type "C" arcas are partially
developed residentianl., Type "Cy" areas sre partially developed resi-
dential ereas having steep slopes and type "C," areas arc partiolly de-
veloped residential areas having moderato slopes, both situated above
fully developed portions of the drainage area. Owing to the small ca-
pacity of the existing sewer system, it was deomed wmecessary to con-

sider other than the present state of devolovment of the dreinage area.

. Ares.  Reinfall Rate Runeoff Run~off
Part Type  Acres ine/hr. Coeffs  R.P.F. oufuso
Lower A 20 1.12 0.65 1.0 b
Lower B 120 1,12 0,50 0.8 53.9
Lower ¢ 70 1.12 0.30 0.6 .1
Upper B 110 1.12 0,50 0.8 9.3
Upper c 120 1,12 G, 60 0.6 L8.1s
Upper o 300 1.12 0,30 0.6 60.5
- Total 2L0  c.f.s.

The maximum dry weather flow was compubed on the basis of the present

state of development as follows:

..9..



Type

A

B « 25 persons
per acre

¢ - 10 persons
per acre

Infiltration of

ground water

Area
Acres

20
230
490
7ho

Maximum rate

of flow

20,000 gallons per
200 gallons per
200 gallons per

1,000 gallens per

- 10 -

acre deily
capita daily
capita daily
acre deily

Tobal

Maximum
digcharge

cof o5
e e e

0,62

1.78

N

1.5
1.1

1

5.0 COfISG
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V. REQUIREDL DISCHARGE CAPACITY

A,  PUMP CAPACITY REQUIRED. - The pumps will be required to dis~

cherge storm flow or dry weather flow whenever backweter from the Comn-
ecticut River raises the hydraulic gradient in the outfall sewer feeding
the pumping station above Elcvation 55. After completion of the approved
plan of 20 reservoirs, & pesk stage of Elevation 55 m.s.le will be
equalled or exceeded probably on an average of once in four years. For
the past 68 years the Comnecticut River at Call Street has equalled or
exceeded Elevation 55 for a period of approximetely L days per average
yeer as shown on the stage duration curve (Plate 8)., The discharge values

given in the table below are obtained from the studies explained wnder IV

Hydrology.
Dry weather flow B cefess
Meximum storm flow 210 e.fes.
Top of dike Ele 7he8 mesels
Connectiout River design flood stage El. 69,8 m.s.l.
Normel intake water surface El, 52,0 m.s.l;
Mescimum intsle woteor swrface El. 55.0 m.s.1.

Design maximum static head (69,8 -« 55,0) 1.8 ft.

10~year peak stage on Connecticut River
(after 20-reservoir plan) El. 58.0 m.s.l.

The design pumping capacity, including flow from dike toe drains, is
240 c.fess 8t a static hend of 1.8 fect (69.8 - 55,0),

B. INSTALLED PUMFING CAPACITY. ~ The installation will consist of

three pumps having e capacity of 80 c.f.s, each and an additional small

pump to take care of minor Flows of sewage and smoll emounts of storm

- 11 =



run-off, Since existing sewer focllities are not adequate to carry the
run-off which couvld be expeeted from the dreinoge arca in its prescnt
stote of deovelopment, it is considered uwmmecessary to instell pumping
copecity in execss of 240 c.fus. to provide o fdctor of safobty for meche-
anieal failure,

Since the elevation of tho 36-inch pump dischorge pipes is 69,0
which is 0.8 foet below the Conneeticut River design flood stuge, the
pumping hoad and the pumping capacity will be practically constant at sll

rivor stuges.

- 12 -
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VI. MECHANICAL DESIGN

A, PUMP DRIVE. « The Call Street Pumping Station is one of seven

pumping stations to be constructed in Chicopes. Prior to the design of
any of the stetions an investigetion was made of the available electric
power supply with the view of employing electric motor drive for the pumps.
The results of the investigation indicated that suitable power was availe-
able. However, the City of Chicopce was unable to come to an agreement
with the power companies on the guestion of rates and evenmtually requested
this office to provide gasoline engine drive. (See Anslysis of Design
Jones Ferry Pumping Station, Chicopee, Mass.)

The gasoline engines for the Call Street Pwaping Station will
be of the heavy-dﬁty industrial ftype capable of continuously driving the
pumps at their rated speed under any head condition developed. The en-
gines will not use over 85 percent of their developed horsepower. They
will be mounted on conerete bases and dircetly commected through flexible
couplings to the right angle gear units,

B. PUMPS. - From the ultimate required pumping capecity of 240 c.f.s.,

as determined in Section V, it was determined that provisions should be
mede to install three pumpse. To install a larger number of pumps would
materially increase the cost of the station without resulting in any great
advantage and a smaller number would seriously limit the operating flex-
ibility end reliability of the station.

A study of equipment indicated that three 3%6-inch propeller type
pumps would be required; each pump <to have a capacity of 36,000 G.P.M.,

or 80 c.f.s., against 2 total head of 17 feet. In addition, one 1b-inch

- 13 -



mixed flow type of pump heving a capacity of 6,800 @.F.M, against & total
of 22 feet was provided to pump the dry weather flow and dike seepage at
such periods when the river is at flood stage and no storm water is to be
punped from within the protected area.

C. RIGHT ANGLE GEAR UNITS. « The gear units will be of the selfw

contained type designed for transmitting the power from the horizontal
engine shaft through a gear train to the verticel pump shaft. The units
will be inclosed in & cast iron and structural steel housing and will have
a service factor of not 1es$ then 1.25 times the maximum power reoquired %o
drive the pumps under any condition of heed. |

D.  STANDBY GENERATOR UNIT. - A gasoline engine-driven generator

will be provided to furnish electric power in the event of failure of com~
mercial power. The unit will have a normal full load cepacity of 93.8
kva, which will be sufficient to start and run the 1lb-inch punmp motor as
well as maintain in operstion the other elesctrical auxiliaries and the
station lighting system.

E. CRANE. = A ten ton overhead crame will be installed in the engine

room to facllitete the repoiring of any item of equipment. The orsne will
be of standard construction and hand operated throughout.

F, SLUICE GATES. - A motor-opocrated sluice gate will be¢ leoceted at

the entrence to the pump sump. This gate will normally be kept closed to
provent water from collecting in the swnp. It will be opencd at such pe-
riods when it is necessary to operate the storm water pumps. A second
motor-operated sluice gate will be located in the gravity discharge cone
duit to prevent backflow during periods of high water, This gate will

normally be kept open to permit water to flow by gravity te the river.

-1 -



G. WATER SYSTEM. - The city water supply will be comnected to the

purping station and the water used for cooling the gasoline engines and
station service. In addition, the sump pump will be so comrected thet it

can be employed to furnish engine-cooling water in times of emergency.

H. GASQLIVE SYSTEM. - Gasoline will be stored in a 2,900 gallon
tenk buried in the ground adjecent to the pumping station. Each cngine
will be supplied through on individual line running directly to the tank.
Drip pens will be provided on ench ongine and counceted to a common header
running back to the tank, ALl gasolinc piping will be B/Erincﬁ I.Ds cop~
per tubing with flared joint comnections., At such points where the gas-
oline lines are imbedded in concrete or pass through beams, they will be
protected by wrought iron sleeves,

I. SUMP PUMP. - A motor-operated sump pump of 50 G.P.}. capacity
will be provided in the wet sump for the purpose of drying it up after
the pumping station has been in operation,

J.  VALVES. ~ A flap valve will be installed at the end of cach pump
discharge line to facilitate the starting of the pump and Lo prevent back
flow through it. Inasmuch as the pump discharge is approximetely at meax—
imum flood stage, no gate valves will be provided in the discharge line,

K. FIRE EXTINGUISHING SYSTEM., - A carbon dioxide fire extinguishing

system will be installed and so erranged that any gasoline engine can be
blanketed with gas by tripping = valve located just inside the main en-
trance to the building. Portable extinguishers will be provided to take
care of any other emergencies,

L.  HEATING SYSTEM. - The heating system will be of the two pipe

gravity type consisting of am oil-fired boiler supplying steam to two unit

- 15 -



heaters located at opposite onds of the chgino room. The oil burncr will
be of the rotary type with olectric ignition. The unit heaters will be
of ample capaclty to heat the engine room under the coldest weather con-
dition. |

M.  SWITCHEBOARD AND CONTROL EQUIPMENT. « The switchboerd will be of

the steel-enclosed, low-voltage, dead-front, light duty type with all con-
trols mounted on the front. Ail circuit breakers will be manually oper-
ated. Circuit breskers for the generator and incoming feeder will be the
airbreak type rated at 600 volts, 60 cycles, A.C., having an interrupting
capacity of 20,000 amperes, provided with three instantaneous and time-
deley mognetic overcurrent trips, snd magnetic lockout atbachments on each
so that only one can be in the closed position at any time. This léckout
feature will be provided tq prevent the comnecbion of the generator in
parallel with the outside source.

All controls for operating the lb-inch pump motor will be lo-
cated at the switchboard in order to centralize them with theose of the
outside source and stendby generator, The external resistance of the
rotor will be varied through & drum controller to provide speed regulation
at one-half, three-quarters, and full load speeds. The speed reduction
will be used to provide continuous operation during periods when the flow
to the pump is less than full load capacity at rated specd. The sccondary
rosistors will be mounted on the wall to aliow free eirculotbion of air
for dissipeting the heat generated, lThe primery of the pump motor will
be controlled by a magnetic contactor, fed from the main bus through =
feeder circuit breaker, interlocked with the "off" position of the drum

controller so that the motor cammot be sterted without having #ll of the

.16 -



resistence in the rotor cireuit at the tims of sterting. Feeder protective
circuit breskers for the pumping station auxiliary equipment will be
mounted on the switchboard, and each circuit breaker will be rated at 600
volts, 60 cycles, A.Cs, having an interrupting capacity of 10,000 smperes

and provided with thermal and instantanecus magnetic trips.

- 17 -
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VII. STRUCTURAL DESIGN

A SFECIFICATIONS FOR STRUCTURAL DESIGN.

1. General. - The structural design of the Call Street Pumping
Station has been executed in general in accordence with standard practice.
The specifications which follow cover the conditioms affecting the design
of the reinforced concrete and structural steel.

2, Unit weights. - The following unit weights for material were

assumed in the design of the structure:

Water 62.5 pounds per cubic foot
Dry earth 100 " n 1" n
Saturated earth 125 n 1t " n
Concrote ' 150 f " 1 1

% Earth pressures., -« For computing earth pressure caused by

dry earth Renkine's formula was used, For saturated soils an equivelent
liquid pressure of 80 pounds per square foot per foot of depth was assumed.

L. Structural steel. - The design of structural steel was car-

ried out in accordsnce with the standard specifications for Steel Construe-
tion for Buildings of the American Imstitute of Steel Construction.

5. Reinforced concrete, ~ In general, all reinforced concrete

was designed in accordance with the "Joint Committee on Stendard Specifi-
cations for Conerete and Reinforced Concrete" ilssued in Janvary 1937,

a. Allowable working stress. - The allowable working stress

-

in conecrete used in the design of the pump house structure and conduits is

based on & compressive stremgth of 3,000 pounds per square inch ia 28 days.

« 18 -



b. Flexure (f.). - Lbs,

Per sq.ine

Extreme fibre stress in compression
Extreme fibre stress in compression
adjacent to supports of conmtinuwous or fixed beams or
rigid frames o o « o o« o & & 5 4 o ¢ & ¢ ¢ s o s o 0 @
g Shear (v). -
Beams with no web reinforcement end
without special anchorage + ¢ ¢ « 2 ¢« o ¢ ¢ s ¢ o » &
Beems with no web reinforcement but
with special anchorege of longitudinal steel + « ¢ ¢ »
Beams with properly designed web re-
inforcement but without special anchorage of longitudinal
steecl I T T R T R S S S N R R L
Beons with.properly designed web re-
inforcement eand with special anchorage of laﬁgitudinal
T
Pootings where longitudinal bars
have no speciel anchorage o« ¢ o « o o o o o o o ¢ o @
Footings where longitudinal bars
have speciol anchoragZe o s s s o o o o 6 o 6 s ¢ o o s
d. Bond (u). =
In beems, slabs, and onc way footings
Where special anchorage is provided

The above stresses are for deformed bears.

~e. Beering (fo). -

Where a concrete member has an area

- 19 -

800

Q00

60

90

180

270

60

Q0

100

200



Ibs. per sq.ine

at least twice the arca in bearing + + + « s & o ¢ & o 500

f£. Axial compression (fo). -

Columns with lateral ties « + + o » 450

g. Steel stresses. -
TenSiOI’l e 4 % & & 8 ® ® = B 8 8 & @ 18000
Web reinforcement « + o + o ¢ 4 o & 15000

h. Protective concrete covering. -

Type of members Minimum cover in inches

Inberior S18DS o o « o o o o s o ¢ 2 ¢ s o 0 o v o s 1-1/2
Interi&r DOAME o & o o o ¢ ¢ 4 v F 6 o+ o4 & 8 oa s 4 e
Members poured directly against the ground + « + + » . L
Members exposed to earth or water but poured against forms 3

For secondary steel, such as temperature and spacer steel, the above
minimun cover may be decreased by the diemeter of the temperature or
spacer steel rods.

B.  BASIC ASSUMPTIONS FOR DESIGN. -

1, Roof slab, - The roof slab is of reinforced concrete. It
is designed to carry the full dead load plus s live load of 4O pounds per
square foot of roof surface.

2.. Reof beams, - The roof beams are of structursl steel enw-
cased in conerete fireproofing. They are designed to carry the full dead
load, plus the full live load of 4O pounds per square foot of roof sur-
face. In addition to taking up the roof load, these beams, together with
the columns to which they are conmected, form portal frames which take

up wind loed and crane thrusts on the building., The end connections are

designed to take wp all such horizontal loads.

i



3. Columns., - B Structural steel columms in the walls of
the superstructure take up the direct roof loads as well as &ll wind
loads on the superstructure.. In addition, the columns in the gide walls
carry crene brackets which support the crane runwey. These columns are
designed to carry full live and dead load from the roof; dead load, live
load and impact effect from the traveling crane; bending due to eccen-
trically applied loads, and bending due to wind load om the building., o
point of inflection was cousidered in the column designed, a pin~ended
condltion at the base being assuvmed,

b. Colums other than the crane columns in the building
designed for full dead load and live load from roof, plus wind load on
the building,

co Allowable stress in columns figured from formula

-18000 With a meximum ellowable stress of 15,000 pounds per
P/A =1 + 12
18000 square inch for dead load plus live load, and s maxe

imum allowable stress of 20,000 pounds per square inech for combined deead
load, live load and wind loed; 1/r limited not to exceed 120,
Lis  Pump room.

8, The station is part of the flood protection dike., The
walls are of reinforced concrete to BElevation 75.00 and of brick and steel
construection from thereon up,.

b. In designing the pump room the assumption wes made thet
the whole transverse section acted as a continuous frame. It was assumed
that the side members of this transverse section were hinged at the level

of the engine room floor, hinged at the level of the wale beams end fully

restrained at the level of the pump room floor slab.
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o The continuous frame was investigatod for the con-
dition of loading esssuming o hydrostetic head on the river side up to
Elevation 72.00, while on both the river side end land side saturated
earth was assumed to Elevation 66.00. The loading on the base slab was
taken as the distributed load of the building less the weight of the base
slab.

4. The end walls of the pump room were investigeted for
two cases:

| {1} Case L. - The end walls were assumed supported at
the upper edge, supported at en intermediste point 16!'-3" above the dbase
slab and fixed at the base,
(2) Case II. - Seventy-five percent fixity &t the

base was assumed.

Saturatsd esrth was assumed to Elevation 66,00,

When the end wealls ere fully restrained at the base slab, max-
imum negative moment occurred while for meaximwn positiwve moment only 75

percent fixity occcurred between end walls and the base slab.

5o Horizontal walers and coross beams. - In order to decreass

the thicknesses of the exterior concrets walls in the substructure, con-
crete walers and cross beams were pilaced at Elevation 60.75.

The transverse beams were assumed hinged at the wale beams, The
difference in thrust ﬁetween the riverside and landside weale beams was
distributed to the transversg walls at the conduit and by strengthening
the wales at these points.

6. Bpiler room., - The beiler room floor was designed for a

wni form live load of 200#/sq.ft. for the comerete slab and & uniform live
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load of 160%/sq.ft. for the concrete besms, except for that portiom of
the floor slab occupied by the gate hoist., This portion of the floor
was designed for the full load on the gate hoist plus the woight of the
gate,

Te Intake condﬁit. - The inbtake conduit is connected to the

existing brick sewer at its south end and to the trash racl chember at
its north end. The condult varies in section frdm e rectangle L feet
wide by 5 feet high at the sewer end to a rectangle 17 feet wide by

81-6" high at the trash rack chamber end. The conduit was designed os a
continuous freme subject to a saturafed earth loading. The earth was as-
sumed tc be at Elevotion T2.0.

8. Trash rack chamber. - The trash rack chamber is attached

to the lend-side wall of the pumping stetion., The chamber is 23'-9" high
by 17* wide. The trash rack section is 8'-6" high and leads directly
into the wet sump and the gravity flow conduit. The trensverse section
of the chamber was designed as a comtinuous freme subject to an H-20
loading on the top slab, a uniform load of 100#/sq.ft. on the raking
platform, and saturated earth fill on the sidewalls., The south wall of
the chamber was designed as & restrained beam acting between the top slab
and the raking platform.

9. Discharge conduit. « The discharge condult is attached to

the east face of the dividing wall between the wet and dry sumps. The
conduit is 6 feet high by 6 feet wide and was designed as a continuous
freme subject to saturated earth loading. During normal flow the con-
duit operatés as a gravity conduit, In flcod periods the conduit is

closed to flow by o gate in the trash rack chember, the sewage flow be-

ing diverted through the wet sump.
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10, EEEEP racks, - There is one trash rack, in two sections, at
this station, located in the intake structure. The rack is made of a
structural chemnel freme which supports L x B/B inch round edge grating
barg spaced 3-1/@Linches in the clear. The rack is welded throughout.
The trash rack is designed on the assumption of stoppage of
50 percent of flow with the water rising above the top of the trash reck.

11, Stairways and ladders. - An open grating steel stairway

leads from the dry pump room floor to the engine room floor. A steel lad-
der is provided on the oubside of the building for access to the roof of
the huilding.

C.  ARCEITECIURE. - The pumping station will be a building of mod-

ern design in keeping with the architectural treatment used on similer
projects elsewhere on the Connecticut River. This design will give a
pleasing appearance without undue emphasis being placed on purely decora-
tive features.

The pumping station will be a flatwroofed, brick and glass block
structure 60-L" x 20,'-0" overall., The 12.5 inch thick brick walls,
cepped with a cast stone coping, extend above the roof slab to form e
parapet wall around the entire roof. A flat-type roof was chosen as bew
ing economical and in keeping with the architecturel design, as well as
serving as a location for the engine exhaust mufflers., The roof system
consists of steel beams encased in concrete and supported by steel cole
ums. The roof slab will be 5 inches thick, covered with a cinder cone
orete fill sloped to drain. There are no outside pllasterss Inside the
building there are pilasters at the chimney and at esch structural sbeel

column, the pilasters forming fireeproof column encasements. The engine
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room floor will be Beinch structural concrete slab, with & monolithic
finish. A hand-operated traveling crane of 10 tons lifting capocity
will operate for the full lengbh of the building end will be used for ine
stalling and moving pumps end machinery. Access for the crane hoist o
the pump room will be had through openings in the machinery room floor,
these openings being normelly covered with removable checkered floor
plates.

There is no window sash in the ilding. Light will be admitted
through large glass block panels, glass blocks being chosen in preference
to sash because of the exposed location of the pumping station near the
river banks. The well-diffused and uniform light which they provide and
their appearence is also in keeping with the spirit of the architectura}
design. To provide ventilation, adjustable louvres have been placed low
in the brick walls and & motor operated exhaust ventilabor has been placed
on the roof,

Two doors give access into the building. The main entrance
door, 7 feet wide by 10 feet high, consists of ‘wo leaves of hollow steel
construection end give.entrance directly to the engine room floor. It is
large enough to provide adeguate clearsnce for suny replacement of mech-
anical egquipment which mey be required in the future. The sma;l hollow

steel door on the west end of the building provides a service passage.
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VIII. CONSTRUCTION PROCEDURE

A. SEQUENCE OF OPERATIONS. = The schedule of work will require the

contractor to complete the pumping station and appurtenant works in 250
calendar days after receipt by the comtractor of notice to proceeds

Bs, CORCRETE CONSTRUCTION.

ls Composition of conerete., ~ The conecrete will be composed

of cement, fine apgregate, coarse aggregate_and waber so proportionsed
and mixed as to produce a plastic, workable mixture. All conerete will
be Glass A oxcept the pumping station base slab and the manhole base
which will be Class B. Class A concrete will have an average compres-
sive stress of not less than 3400 1bs. per square inch in accordance
with & standard 28-day test. The averege compressive stress for (lass
B conorete will be 3000 lbs. per squere inch in accordance with a
standard 28-day test. Conoreto apggregates will be of suitable quality
and will be tested by the Central Conerete Laboratory at West Point.

2, Laboratory Control. - A small concrete testing laboratory

is available in the West Springfield Area of the district for use prin-
cipally to control the quality of concrebte during comstruction. The
tests performed here will supplement those made at the Central Labora-
tory. TFacilities will be available for testing the grading of eggre-
gates, designing concrete mixtures, mixing of trial concrete batches
for the purpose of developing actual relations between the compressive
strength and the water cement ratid, and the casting of concrete cyl-
inders for compressive strength tests.

&+ Cement. - Cement will be tested ly the Central Concrete
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lLaboratory and results of these tests shall be known before the cement
is used. Portland cement of a well known and acceptable brand will be

used throughout.

b. Fine apgregate. - Notural sand will be used as a fine

agerogates, The aggregate will be subject to thorough analysis, includ-
ing magnesium sulphate soundness tests, and tests made on mortar speci-
mens for compressive strength.

ce Coarse aggregate. - Washed pravel or crushed stone of

a—

required sizes will be used as coarse aggregate, It will consist of
hard, tough and durable particles free from adherent coating and will
be free from vegetable matter, Only e small amount of soft friable,
Thin or elongated particles will be alloweds, The aggregate will be
subject to accelerated freezing and thewing tests and to thorough anal-
yeis, including magnesium sulphate tests for soundness.

g+ Water, - The amount of water used per bag of cement
for each batch of concfete will be predetermined; in general, it will
be the minimun amownt necessary to produce & plastic mixture of the
strength specified. Slump btests will be required in accordance with

the specifications.

3s Field Control.
2. Storage. - The conerete components will be stored in
a thoroughly dry, weather-tight and properly ventilated building. The
fine and coarse aggregetes will be stored in such a manner that inclu-
sion of foreign material will be avoided.
be Mixings - The exact proportions of all materials in

the concrete will be predetermined. The mixing will be dome in spproved



mechanical mixers of a rotating btype, and there will be adequate facil-
ities for acourate measurement and control of each of the materials
used in the concrete. Mixing will be done in batches of sizes as di-
rooted and samples will be teken for slump tests and for compressive
strength tests. Inspsctors will at all bimes sgpervise and inspect
the mixing procedure,

¢e Placings - Comcrete will be placed before the initial
set has cocurred« Forms will be clean, oiled, rigidly braced and of
ample strength. Conorete poured directly ageinst the ground will be
placed on clean damp surfaces. Mechaniecal vibrators will be used and
forking or hand spading will be applied adjacent ttp ;f’ofms on exposed
surfaces to insure smooth, even surfacess. The location of vertieal
and horizontal cqnstruction joints as well as contraotion end expansion
joinbs, and the location of upper water stops are indicated on the draw-
ingss The locations of construetion joints are tentative and may be
changed to suit conditions in the field. Before ﬁlaoing, cqncre'be, all
reinforecing steel will be inspected and pouring of the conerete will
be supervised and directed by Government inspectors, Adequate pre~
ocaubions will be taken if concrete is to be placed in cold or hot
weather.,

Ce STRUCTURAL STEEL CONSTRUCTION. - Structural steel construc-

tion consists of the frame work for the suporstructure; the walkways
and stairway in the pump room; the trash rack, and the miscellaneous
frames, angles, checkered plates, crane rails, railings, and ladders,

le Superstructure framework, = The supersiructure framework

consiste of beams and columns which will form s skeleton frame for the



exberior walls and roof, and will provide a runway for the hand-operated
crancs. The columns will be securely anohored to the concrete wanlls and
will be connected to the roof beams with web comnection angles and wind
bracing oonnectionse The crane rails will be fastened’to the crane run-
way‘beams with bent hook bolts. Crane stops at each end of the rumwey
will prevent the traveling crane from ruaning into the end walls.

2« Wallwoys and stairways. = The grating for the walkways and

stalrway treads in the pump room will be supported on structural steel
channels. Wrought-iron pipe rallings are to be fastened teo the top
flanges of the stairway chamels.

3 Trash.raqgi. - The trash racks are made up of structural
chennel frames which support L-ineh by 3/8-inch grating bars, speced
2-1/l4 inches in the clears The racks are welded throughout. A pair
of hand-operated two-ton holsts sre provided for lifting the racks out
of ‘the waterwsy to aid in clearing them of debris or to permit the
pumping station to operate at flood times if the racks become clogged
with debris.

lis Remowable floor plates. = Access for the erame to the

pump room will be obtained by removing checkered floorlplates. The
removable covers consist of 1/i-ineh checkered plates welded to 3

inch x 2~1/2 inch x 5/16 inoh angles. Each opening in the floor is
covereds Lifting handles are provided in the plates for easy removal.

5s Miscollaneous angles and Ffromes. - Miscellaneous

structural stecl such as door frames, angles, grilles, etc., will be
crooted and placed as indicated on the drawings ond at such time as

reguired.
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IX. SUMUARY OF COST

The total construction cost of the Call Streoet Pumping Station,
including the intake structure, the discharge structure and the
mechanical equipment, has been estimated to be $13L4,000 including 10%
for contingencies and 15% for engineering end overhead.

This amoun®t has been distributed as follows:

(1) Pumping station.

Be CONOTOLE, » o o o o o v o o $20,500
be Superstructures « » ¢ « o o 17?800
¢, Miscellaneous « « o « o o _2;_@92
Total o« o o s o v o o ¢ o » s $ 48,100
(2) Conduit,

2. Concretes « o s « o &+ « s\; 3'800

*

be Miscellaneous « « « » o« & o 5,500
TOEALl o o o o s o o s s s 0 o B 9,300
(3) Mechanicnl equipmente o o o o s » s o o » 76,600
TOTAL o o o o ¢+ s s o o+ » $13),000
i&éwﬁ' The concrete features inoludsd under the pumping statidn
ftem (1) a. consist of intake structures, building foundation to and
including operating floor structural slabd end suction intake.
(1) be The superstructure consists of the complete building above
the operating floor.
(1) c. WMiscellaneous items are commoun excavation and backfill,
miscellaneous iron and stecl, trash racks, and obther items not included

in (1) a and (1) b.
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(2) a« The conerete under the conduit item (2} is the conduit

completa.
..(_2..2,.}3' Miscoellaneous items are common excavation end backfill,
_£_5_2. The mechanical eguipment consists of pumps, gas engines,
gear units, crane, generating units, wolves and piping, slulce gates

and miscelloneous items.
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CALL STREET PUMPING STATION

" APPENDIX "A" STRUCTURAL DES TGN

As SPECIPICATIONS PCOR STRUCTURAL DESIGN.

ls General. - The structural design of the Call Street Pump-
ing stablon has been executed in gemeral in accordance with standag@
pr#ctioe. The specifications which follow cover the conditions affectw
ing the design 6f the reiﬁfo:ced concrete and structural steel.

2¢ Unit weights, = The following wnit weights for meberial

were assumed in the design of the structure:

 Water 6258 per oubic foot

Dry earth 100 4 per ocubic fook
Saturated sarth 125 # per cubic foot
Concrete _ 150 4 ver ocubic foot

3+« Earth pressures. - For ocompubing earth pressure caused by

dry earth Rankinets formula wes used, For saturated soils an eguivalent
liquid pressure of 80 pounds per squere foot per foolt of depth was assumed.

e Structural steel. - The design of structural steel was

carried out in aoccordance with the stendard specifications for Steel Con-
struction for Buildings of the American Institube of Steel Construction,

5« Reinforced concrete. ~ In general, all reinforeed concrete

was designed in asocordance with the "Joint (omnittee on Standard Specifi-
cations for Conerete and Reinforced Conerete" issued in Janvery 1957.

ae Allowable working stress. - The allowable working stress

in conerete used in the design of the pump house structure and conduits is

based on a compressive strength of 3,000 pounds per square inech in 28 days.




e

Lbse per sqein.

Fleoxure ( f—Q,)' -
Extreme fibre stress in compression

Extreme fibre stress in comvression

adjaceﬁt to supports of continuous of fixed beams oy

rigid frames P ¢« ¥ »

Ce

Shear (v)s -

Beams with no web reinforcement and

without special anchorage, a« ¢+ ¢ P T ’

Beams with no webd reinforcement bub

with special anchorage of longitudinal steel + o s 4w

Boams with properly designed web rew

inferoement but without speeial anchorage of longitudinel

BE0Cle o 6 o ¢ o 9 0 o 4 LI T S T R S S R SR

Beams with properly designed web re-

inforcement and with speoial anchorage of longitudineal

Bt061Q ¢ 4 % & 4 B 8 8 B 8 & 8 & ¥ B & 8 v & & B 8 ¢+ @

Foobings where longitudinal bars

have no spociol anchoragss s s o o » & o « 2 v ¢ o » o

Footings where longitudinal bers

have spocial anchoraze o+ o o o « o o o o o o o o 0 ¢ o

de

Bond (u). "

St A A

In beams, slabs, and one way footings
Vihere specisl anchorage is provided

The above stresses are i“of deformed Bars

800

900

60

o0

180

270
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{

_f_a_. Bearing (fa). - Lbg,e. per sqi‘in-

Where o concrete member has an area
at least twice the area in bearing o » s o« o o s o o 500

£, Axial compression (fo)e =

Columms with lateral ticse « o o o L50

Ee S5teel stresses. -

‘I'ension....--g.-..-.. 18000
Teb reinforcendbte o o o o o o o 3 16000

h., Protective concrele covering, -

—

Type of membors ' . L{inimwn. cover in inches
Intorior 8labs o o « ¢ ¢ o o o v 0 0 0 00 w0 e 1-1/2
Inborior Deams « o 2 o + ¢ ¢ o o ¢ ¢ 3 v ¢ o o v o0 . 2

Members pourod dircetly against the ground + « o » o » b

Members e¢xposed to earth or wator but poured agoinst fans 3
Por secondary stool, such as temperature and spacer steel, the
above ninirmum cover may be decreased by the dismeter of the temperature

~or spacer steel rods.

B. BASTC ASSUMPTTICNS FCR DESIGHN, -

le Roof sloab, = The roof slab is of reinforced concrete. It

T i ]

is designed to carry the full dead load plus a live load of L0 per
square foot of roof surfoce.

2y Roof beanss = The roof bearms are of sfructuru.l steel encased

——

in conecrete fireproofing. They are designed to carry the full dead load,
plus the full live load of LOF por square foot of roof swface. In addition

to taking up the roef load, theso bomns, together with tho oolwms to which




they are connected, foxrm partal fremes which teke up wind load and crane
thrusts on the buildings The end connections sre designed to tale up
all such horizontal loads,

%e Columns. = 8. Structural steel columns in the walls of

e

the superstructure take up the direct roof loads as well as all wind
loads on the superstruc'hure. In sddition, the columns in the side
walls oarry orane bracksts which support the crane rumway. These columns
are designed to carry full live and dead load from the roof; dead load,
live load and impact effect from the traveling crane; bending‘ due to ec~
centrically applied loads, and bending dus %o wind load on‘ the building.
No point of inflection was .considered in the oolﬁnui designed, a pine-
ended condition at the bose being assumed.

be Columns other than the orane colwmns in the ilding
designed for full dead load and live lond from roof, plus wind load on
the building.

8« Allowable stress in columns figured from formula -

18000 With a maximm allowable stress of 15,0004 per square
P/AA =T+ 3%
TEGT0 inoh for dead lomd plus live load, and a maximum

ellowable stress of 20,000# per square inch for combined dead load, live

load ond wind load; 1/r limited not to exceed 120,



Le  PUMP ROOM.
| ae The station is part of the flood protection dike.
The walls are of reinforced concrete to Elevation 75.00 and of brieck
and steel construction from therson up.

be In designing the pump room the assuwmption was made
that the whole transverse section acted as a coatinuous freme. It was
agswned that the side members of this transverse section were hinged
at the level of the engine room floor, hinged at 'bhé level of the wal'e
beams and fully reétrained at the level of the punp room floor slab.

c. The continuous frame was Investigated for the condi-
tlon of loading asswning a hydrostatic head oo the riverside up to
Elevation 72,00, while on both the riverside and landside sabuwrated
earth was assumed to Elevation 66,00, The loading on the base slab was
teken as the distributed load of the building less the weight of the
base slab.

E.I The end walls of the pump room were :investiguted for
two casess |

(1) Case I, = The end walls werc assumed supported ot
the upper edge, supported at an intermediaste point 16t=3" above the base
slab ond fixed. at the base.

(2) Case IT. - Seventy-five percent fixity at the

wrr———.

base fwo.s ossuneds

Saturated earth was assumed to Elevotion 66400,

When the end walls ere fully restrained ot the bose slab
meximun negative moment occurred while for maximum positive moment only

75% fixity occurred between end walls and the base slab.

—.5_



5, HORIZONTAL WALERS A¥D CROSS BEAIS.

In order to deorease the thickmessos of the exterior con-
orete walls in the substrt_mture, concrote walord and cross beoms were
Placed ot Elevation 60,75

The transverse beams were assumed hinged at the wale
beamse The difference in thrust betweon the riverside end landside
wole beams wes distributed to the transverse walls at the conduit and
by streng‘thening the wales at these points.

6+  BOILER ROOM.

The boiler J.“OOT:I floor wosg designed far o un:ii‘orin live
load of 200#t/sqeft. for the conerete slab and o uniform live load of
160i/3qefts for the concrete beams, except for that portion of the
floor glab ocoupied by the gate holst. This porticn of the floor was
deaigned for the full load on the gate hoist plus the weight of the
gate.

T« INTAKE CONDUIT,

The intakse conduit is conmnected to the existing brick
sewer at its south end and to the trasch rack chamber at its north end,
The conduit wvaries in section from a rectangle L. feet vide by 5 feeb
high at the sewer end to a reotangle 17 feet wide by 8'-6" high at the
trash rack chertber end. The conduit was designed as a continuous Fframe
subjeet to a saturated earth loading, The earth was assumed o be at
an elovation of 72.0 fesot,

8+ TRASH RACK CHAMBER ,

_The trash rack chamber is attachcd 4o the landsice wall of

the pumping station, The chanber is 23'-9" high by 17t feet wide. The

trash rock soction is 816" high and loads directly into the webt sump




and the gravity flow conduibs. Tho transverse scction of the chamber
was designed as a continnous freme subject to an Ii=20 loading on the
top slab, a wniform load of 1004 per square foot on the raking plate
form, and saturated earth £ill on the sidewallss The south wall of
the chamber was designed as a restrained beam scting between the top
slab and the raking platform.

Qs  DISCHARGE CONDUIT.

The discharge conduit is atbached to the east face of
the dividing wall between the wef snd dry sumps, The conduit is 6
foot high by 6 feot wide and was designed as a continuous frame subject
Yo saturated earth loadings During normal flow the conduit operates as
g gravity conduit. In flood ﬁeriods the conduitb ié closed to flow by a
gate in the trash rack chamber, the éowage Tlow being diverted through
the woet sump,

10,  TRASH RACKS,
There is one trash rock, in twe scetions, ot this station,

located in the intake structure. The rack is made of two structural

chammel frames which support L, x 3/8 inch round edge groting bers spaced

%=1/ inches in the clear. The rack is weolded throughout,
The trash rack is designed on the assumption of stoppage
of 50 percent of flow with the watcr rising above the top of the trash

rocks

11y  STAIRWAYS AND LADDERS.
An open grabing stecl stairway leads from the dry pump
room floor %o the cngine room floor, A stecl laddor is providod on the

outsido of tho building for acccss Lo the roof of the building,

Co  COMPUTATIONS, =
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