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I, TINTRODUCTION,.

A. AUTHORIZATION AND PAST REPORTS. - The Berthe Avenue Pumping Ste-

tion is & part of the localprotection works for the City of Chicopee. The//
Chicopee Dike project is a part of the Comnecticut River flood control plan//
included in the Comprehensive Plen of Flood Control for the Connecticut RiY:”
er as described in House Document No. 455, 75th Congress, 2nd Session, ani/

authorized under the Flood Control Act approved June 28, 1938. -

B. NECESSITY FOR THE STATION, - As & part of the flood protection

works for thet section of Chicopee between the Willimensett Section and thq/f
Chicopee River, a pumping station adjecent to the dike near Bertha Avenug/, ’
is necessary to discharge the sewage and storm run-off into the river anq//
thus prevent the accumulation of water behind the dike abovs ElcvatiOFVGSeO//
during periods of high water. The drainage ares tributary to the Bertha -
Aveﬁua Pumping Station is 33D acres. This area is drained by a small brook |
and is served by a 10-inch sanitery sewer. During periods of high weter 8
natural basin edjoining the pumping stetion will serve 23 o storage pond
for peak discherges of the brook in cxeess of theﬁpumping copocity. The
available capmcity of the storage pond is 16.1 cere~fect which cun be ob=
tained by allowing the woter surface of the pond to rise from Elevetion
7.0 to Elevation 55,0 mean soa lefel datum, Pumping will bhe nceessory

when the river stoge exceeds Dlecvetion L7.0. During periods of normel rive

'T.'J

‘ : : Tlasvens
er stoge the discharge from the brook and the 10«inch sonitory sewer will ﬂzszjf’ .

Y“J‘__‘}.f&é{“ ‘ !
flow through o gravity conduit to be conmstructed adjacent te the pumping

stotion into on existing twin plpe condult under the dike to the riwver.,

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

dubing the actual design of the staticn, consuvltations were held with of-
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ficials representing the City of Chigopes, :Tﬁése latter include the
Mayor, the City Emginecr, the hééd of th;quwér Department and others.

The pumping station design, ns finally devéloped, meets with the approval,
in its essentials, of the City of Chicopee.

D, SHORT DESCRIPTION OF THE STATION, - The huilding which will house

the pumps ond other egquipment will consist of a relnforced conecrete substrue-
ture and e superstructure, one story high, of structural steel snd brick
with zlass block psnels serving as windows, The sloping concrete roof slob
of the building will be covered directly with o li-ply esphelt ond grovel
roof's The engine room will contaln the gosoline engines and right cngle
gear mits for the two 30-inch volute puwaps. An overhecd crone will be
instelled for handling the equipment. & ramp from the top of the dike
will provide scecess to the pumping shation,

The reinforced concrete condult adjacent te the etst wall of
the pumping statlon substructurs will‘serve as the gravity flow intake
chamber of the brook and 10-inch sanitory sewer during low stages of the
river and will be connected to the existing twin 36-inch C, I. pipe conw
duit outlet which passes under the dike to the river and which is provided
with flap valves ot the outfall. The flep wlves together with o gote at
the grevity flow inteke entronce will prevent flooding due to buckwater
from the river at high stages. The grovity flow inteke chamber will set
5 & pressure conduit when the pumps are in operation ond the gote ant the
entrance of the intake is closed. The stora run-off wund sonitary sower
will floﬁ-into S pump suetion phambgr in the west side of tho station dur-

ing flood stages,
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Y1, DBELECTION OF THE SITE.

The pumping station site is on the east side of the Boston & HMaine
Railroad tracks, os clese to the landside toe of dike as is practicable
and adjacent to the existing conduit.

This location wes chosen for #he following principel reasons: first,
the existing sewer and brook dischurge st the site; second, from thorough
investigations it was found thot it is not econonmlenlly feasible to divert
the sewnge ond storm watsr to any other point for discharge to the river;
third, o nstursl storage vond vhich reduces the pumping capacity of the
station is aveilodble ot the sibe ond fourth, the foundation conditions are

setisfretory for the construction of the stotion,
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IT%. SOIL IFPVESTIGATICNS

"

Foundetion conditions were determined by three 2—1/@-inch drive sample
borings. In addition, one O-inch bore hole was explored to recover undis-
turbed semples for consolidetion tests. Location of applicable bhorings
shovm on Plate Ho. 9 {by others)}. Fowndation conditiocns are shown in 2
geologic section on Plate No. 11 (C.5a-Ald). Numbers in boring logs on
this profile are those of the Providence Soil Classification shown graph-
ically on FPlate No. 12 and described in Table No. 1. S8lightly compressible
materisl silt, clay and fine sand Interstratified is fownd wnder ths sta-
tion in o layer approximetely 65 Fset thick.

The estimeted dead load of the stotlon is 0.9 tons por square foot.
This is reduced by hydrostatic uplift wnd weight of soil excaveted so thet
the net decd leood is spproximetely 0.5 tons per squore foot, An additional
load of approximately one ton per square {oot is supplied by the £ill for
the access road and parking spuce on the riverside of the stations,

Based on settlemants observed on the adjacent dike and on results of
consolidation tesits, settlements of the pumping statiom have been esbimated
to vary from & inches to 3 inches on the riverside ond from 1 to 2 inches
on the storage pond side. The resulting differential scttlemeuts from 1
inch to 1—1/@ inches are due largely to the concentration of load from the
parking space £ill on the riverside of the station. These scttlements will
oceur rapidly at nearly the same rate s load 1s appliled. Fo cdditional
settlements will be contribubed by the eorth dike since setbtlcoment from
this source has alreody cccurred during the pericd of dike counstruction

Jgfrom June to October, 19%%, The specifications provide thot backfill and



£ill for parking sptce shell be placed as early &s possible and before
sterting the brick work of the building., By this means settlements,
which are primarily duve to the fill, will be conpleted hefore the super-
structure is finished end equiovment aligned.

During instellation of the conduit which carries the discherge from
this station, the fine foundetion stnd became quick due to surfoce fluffing
when the excavation had procceded only o short distance below ground water.
However, even the initial slight louds of the refill caused foirly complete
consolidotion of the matericl. To avold this dfficulty it is proposed to

lower the ground woter before exceavibing for the station,
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TABLE 10, T
PEOVIDENCE. SOTL CLASSIFICATICH

U, §, ENGI

HEER OFFICE

PROVIDERCE, R, 1,

o

CLASS DESCRIPTIICE ¢F HFATERIAL
1 :Graded from Gravel to Coarse Sand, - Containe little medium
: sand,
2 :Coerse to Medium Sand, - Contains little grevel end fine sand.
3 :Craded fron Gravel to Hedium Sand, - Contains little fine sand.
Iy Medivm te Fine Send., - Conteins little comrse sand and coarse
: silt.
5 :Graded from Gravel to Fine Sand, - Conteins little coarse
H Sil‘tc
6 :FPine Sand to Coarse 3ilt, - Contmins little medium sand and
: medium silt,
7 iGraded from Gravel te Uoarse Silt, - Contalns little medium silt.,
8 :Cotrse to Hedium Sil%, - Contains little fine send and fine silt.
9 :Groded from Gravel to Mediwn Silt. - Conteins little fine silt.
10 :iedivm to Fine 8ilt. -~ Contalins little coarse silt snd conrse
:  cluy. Possesses behavior charancteristics of silt.
1C ¢ :Medium Silt to Coarse Cloy. - Contoins little cocrse silit and
:  medium clay., PFossesses behavior chereccteristics of eclay.
11 :Groded from Grovel or Conrse Sand Lo Fine Silt. - Contoins
: Little cotrse cliay. i
12 :Fine Silt to Cluy. - Contains little mediuwm silt and fine clay
: {colloids). Possesses behwvior chorccteristics of silt.
12 ¢ :Cley. - Contains little silt. Possssses behavior cheracteristics
i of clay.
13 :Groded fron Course Sand teo Cloy, - Contains 1ittle fine cloy
- : (eolloids), Tossesses behnvior cheracteristics of silt,
1% ¢ :Cloy. = Croded from send to fine cley {colloids). Possesscs

: behavior chorescteristics

of ¢lay.,

-

4 -
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IV. HYDROLOGY,

A, ' DRAINVAGE ARBA CHARACTERISTICS, - The drainage area of 335 aeres,

tributary te the Bertha Avenue Pumping Station as shown on Plate 1, con-
sists, at the prasent time, entirely of partially developed ond undeveloped
land. In estimating the amount of protecticn to be provided for storm run-
off', the entire drainage orea is considered as partially developed resiw
dential orea. The drainage area is divided topogrephically into three
perts of different characteristics. Purt Cl consists of 160 acres of flat
undeveloped land hoaving considerable vegetation. Pert Ch consists of 90

acres of wooded bluffs and part C, consists of 85 acres of flat farm land

3
conteining o large percentoge .of svompy ground which grovidés apprecichble
natural storage. The letter symbel "C¥ designutes pertially developed
residential arens. With the excéption of one 20-inch sewer about 600
feet long, having o copnclty of cpprovimately 5 c.f.s., and its 12« inch
loteral, the run~off from the entire droinege crec is collected in notural

chennel s,

B. RAINFALL RECORDS, -~ The following table derived from date pre-

sented in Miscl, Pub, #2044 U.8.D.A., "Rainfall Intensity~Frequeancy Datal
by D. L. Yarneli, presents the best avellable anslysis ol rainfsll rates
for different {reguencies and duvrstions to be expected at Chicopee, Massa-
chusetts,

MAXTIWUM AVERAGE HOURLY RAINFALL RATES AT CHICOPEE, MASCACHUSETTS.

Freguency Duretion of storm in minutes
years %0 60 120 240
2 ' 1.96 1,16 0.65 0.50
5 2.50 1.60 0.92 0.62
1C % .00 1.85 1.12 0.75
25 %.30 2.4 1Ji6 G .94
50 Li.10 2.70 1.70 1.06



C. DIKE SERPAGE., -~ The seepage flow through the dike is expected

to be small and should not contribute significant quantities of flow to
the total run-off.

D. RUN-OFF RECORDS, - Records of the type that would be useful in

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

E. DESIGN RUN-OFF, -~ In computing the madnum rete of run-off, the

average intensity of precipitation used was that for the two hours of most
intense rainfall of a storm heving a frequency of 10 yeers for the City of
Chicopee, according to the Yarnell rslations. The use of & lO-year 2-hour
storm has been adopted ns o standerd for the most intense storm for which
it is economically Justificble to provide pumping copscity even in highly
developed urbsn crecs. There is cvidence thet thin stondard is more severe
thon similor stondords adopted by numercus principal eities for use in
designing siorm water drains,

- Run-off coefficients are determined from considerction of the size,
shope end slopes of the droinnge area, the types of development, the ex~
istence cnd type of natweal or constructed draincge couwrscs and the sur-
face cnd subsurfrce storage. All of these factors arc weighted to give
the o.dopted figure which is, in the fincl cnclysis, dbased upon judgment
and experience. In gencrol, the drainege orec is divided into threc types
for both the present stote of development end an cstimated future state of
dovelopment. The three types arc fully develoned eommerceicl and industrical,
fully developed residenticl, snd portislly doveloped residenticd,

In computing run-ofl the product of the roinfall intensity ond the
run-of'f coefficient is modificd Ly introducing o multiplier which is cnlled

the relotive«protcection-fuctor. VWhen providing pretceetion from run-~off for

- 8 -



2 composite area it is not necessary to furnish the seme degree of pro-
tection for a partially developed residential ares as a fully developed
incdustrial area. Allowance for this feact is made by introduecing the
relative-protectim=factor (R.P.F,} which is the index of the amount of
protection from run~off which one arca warrants relative to another.

The relative-protectio-factor is defined as the ratic of the intensity
of precipitation used in computing the run-off from a given sren to the
intensity of precipitation of the basic design storm. In other words,
the cdopted basic rainfall intensity multirlied by the R.P.F, gives the
rainfall intensity. for which protection from run-off is provided. The
R.P.F'. is & function of the omount of lceal f{looding of short duration,
which can be tolersted on the different types of drainnge nren, and of
the relotive topographic positions, in the drainage aree, of the divi-
sions heving diffcrent types and states of dovelopment. An R,P.F. of
1.0 is -used for fully defeloped industricl and commercicl areas, 0.8

for fully developed residentisl areas, «nd 0.6 for particlly developed
areas. A relative-protection-foctor of 0.8 corresponds approximntaly to
a Heyear storm os comparced to 1.0 for o 10-year storm and 0.6 corresponds
approximately to o Zeyesr storm.

It may occur that o porticlly developed portion of the drainnge cres,
or onc fully developed thot is not provided with o complete system of storm
drains, is so topographicclly situnted that lines of notural drainage will
prevent local ponding, ond will concentrote sxcess run-off in other arecs
vhere odditional ponding connot be tolerated. In such caoses the relative-
protection~f{rctor connot be considered s o function of Lype of develop-

ment only, ond it moy be desiroble in exceopbionnl cosces to inerecse the

-9 -



fector to more then 1.0.

The following divisions of the drainage area, as described in MA",
together with appropriste rainfall rates and run-off coefficients were
used. Owing to the location and nature of the drainage area 1t wes
deemed unnecessary to consider other thar the present stete of develope-

ment of the draincge arca.

Area Reinfall Run~of'f Q
Type Acres in/hr, Coefficient R.P.F. c.feSe
1 160 1.12 0,30 0,60 32,3
Cs Q0 1.12 0.8 0.70 564,
C3 85 1.12 5,10 0.60 5.2

Total 23,9

F., STCRAGE POND, - It is fensible to use as & storcge pond & not-

urel bosin in o brook valley thot lies ndjecont to the pumping station,
This pond will serve to store the run-off during periods of penk discharsze,
thereby decreasing the requircd pumping copacity. Considerction of the
Loen)l topography led to the sclection of Elcvation %% as the maximum pond
level thet would be permissible before domoge due to flooding would begin.

G. RUN-OFP HYDROGRAFH, - Using the 10-yecr frequency rainfell curve

for Chicopece as constructed from date by Yarnell (Reinfoll Intensity -
Frequency Datz by De L. Yarnell - Misc. Pub. §#204 U.S.D. A.), o run-off
hydrogroph for a storm of 8-hour durstion os shovn on Plate 6 wos develw
oped in the following monncr. The 10-yecr roinfall velues were multiplied
by 2n R.P.F. of 0.6%, the weighted volue for the total droincge orea, to
give the design reinfoll values from which was censtructed the hypotheticnl
rain-groph shown on Plate 6. The following toble gives fhe omounts of raine
211 for wrious durctions, os tolken from the Yornell dote, ond the corres-

ponding design vr.lucs.
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Amount of Reinfall in Tnohes
for duration in hours.

1 2 L 5

Yarnell 1O-year freguency 1.85 2.24 60
Design 1.17 1.40 27

A

0
e

O

[V AN

The weighted value of the meximum pock-run-~off-coefficient, 0.38,
computed from the coefficients as ziven in the toble ﬁnder HEM obove,
wes cssumed to apply to those pezks in the minegraph preceding the max-
imun peck. A time log of one hour weos obtained by cpproximoete computa-
ticn of the time of concentroation, and the total amount of run~-off to be
considered in design wos assumed to occur in 18 hours. The retio of the
total run-off in 10 hours to the totel design cight-hour roinfall wos es-

timnted to be 0.53% as shown in the computstion tabuvleted below:
29 P

Type Areo, Total runeoff iAres X
Leres coefilciont coefficient
C; 160 0.50 800
C,'e' 90 0.95 85,5
C3 85 0.15 12.7
178.2
Weighted voluc of total-run-off cocfficient =559 = 0.5%.

The groph of storage capocity versus required pumping rote ng showmn on

Flate 8 wos derived from the run-off hydrograph.

- 11 -
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V. REQUIRED DISCHARGE CAPACITY

A, PUMP CAPACITY REQUIRED,~ The pwmps will be required to discherge

storm flow or dry=-westher flow whenever the Connecticut River stage ex-
ceeds Elevation 47, which corresponds to less than l=-year frequency poak
stage on the Conmnecticut River, after the 20-reservoir plen, and which

is at present equalled or exceedod for a totel of Ll days per average
year as shown on the stage duration curve (Plate 7)e The discharge values

given in tho table boleow are obtsined from the studioes cxplained under IV

Hydrology s
Dry-weather f£low loss ‘then 1 cefese
Maximum storm flow 100 coefese
Top of dike Ele T2e7 mecele
Commecticut River design flood starze Elae 674 mesels
Normel intake water surface Els L740 mesels
Maximum intake water surface Ele 5560 mesels

Design maximum static head 674470 2044 £t

10eyeur peak stage on Connecticub _

River (after Z0-reservoir plan) Ele 5740 mesasle

As showm on the storage capseity curve {Plate 8) 16,4 acre-feet
of storage is avallable at Elevation 55 and the corresponding required
pumping sapsoity is 35 c.fes. Henoe, the design pumping capacity, ine
cluding flow from dike toe drains, is 4O cef.s. ot a static heed of 10
faat (5700‘-'14-7.0}-

Be INSTALLED PUMPING CAPACITY, =~ The installation will oconsist of

two pumps having a capacily of 36 ‘c «fese each, This provides sufficient
capacity, with ample provisions for mechanical failure, to discharge the
meximum design storm flowe The discharge capacity of the pumps will be
less against the meximum statio head of approximately 20 feet lmposed by

the Conneoticut River design flood stage, Elevation 67.1 mesels This

- 12 -



design is considered conservative in view of the extremely rare probe

ability of a peak stage on the Comnecticut River being coincident with

g maximum storm run~-off from the local dreinage area.
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VI, MECEAWICAL DESIGY

A, PUMP DRIVE. - The Bertha Avenue Pumping Station is one of seven

pumping stations to be conmstructed in Chicopees Prior to the design of
any of the stations an investigation was wade of the available electric
power facilitics with the view of employing cleotric motor drive for the
pumpse The results of the investigation indicated that adequate‘and
suitable pcwér supplies were aveilable from twoe power systems serving the
vicinitys. However, the City of Chicopee was unable to come to a satis~
faotory egreement with the power companiss on the gquestion of rates and
requested this office to provide gasoline engines to drive the pumps,
{Sec Analysis of Design Jones Ferry Pumping Station, Chicopee, Mass.).

The gasoline e¢ngines for the Bertha Avenue Pumping Station will
be of the heavy-duty industrial type capable of continuously driving the
pﬁmps 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 directly comnected through flexible
couplings to the right angle gear units.

B, EE@E§3- From the utlimate réquired pumping capacity of LO cefess
os determined in Section IV, it was determined thet provisions should be
mede to install two pumpse To install a larger number of pumps would
materially inorease the cost of the station without resulting in eny great
advantage and to provide only one pump would seriously limit the operating
flexibility and reliability of the station.

¥o provisions were made in the ocapecity determined in Section IV

for possible mechanical failure of equipment. To provide for this

- 1 -



contingency, it is considered necessary that either pump should be capable

of delivering about 90 percent of the LO cefesey or 36 cefess This fac-

" or causes the total station capacity to be 72 cefess A study of pumping

equipment indicated that two ol~inch volute pumps would be required; each
pump o have & capacity of 16,000 G.P,M,, or 36 cefes. against a static
head of 10 feet.

The use of volute pumps is prediceted on the fact that on various
oocasions when the river is at flood stage and there is fairly low storm
run-off from the protected ares it will be necessary to pump raw or bub
slightly diluted sewage. Should pumps of the axial flow type be provided
it would be necessary to install a third pump of the volute type to handle
the sewsge.

C. RIGHT ANGLE GEAR UNITS. = The gear units will be of the self-con-

tained type designed for transmitting the power from the horizontal engine
shaft through s gear train to the vertical pump shaft. The units will be
inclosed in a cast iron and structural steel housing snd will have a ser=
vice factor of not less than 1.25 times the maximum power reguired to¢ drive
the pumps under eny condition of head.

Ds CRANE., -~ A four-ton overhead orane will be installed in the engine

room to facilitate the repgiring of any items of equipment. The crane will
be of standard construction end hand operated throughoub.

E. GASOLINE SYSTEM. - @Gasoline will be stored in a 900 gallon tank

buried in the ground sdjascent to the pumping station. Bach engine will be
supplied through an individual line running dirsctly to the tank. Drip
in® will be provided on the engines and connectod to & common header

running back to the tark. 411 gasoline piping will be 3/&" I. Ds copper

- 15 -



tubing with flared joint cmnections. At such points where the gasoline
lines are imbedded in concrete or pass through beams, they will be pro=-
tected by wrought iron pipe sleeves.

¥, SLUICE GATE. = A hand operated sluilce gate will be located at
the entrance to the gravity discharge conduits This gate will normally
be kept open to permit water to flow by gravity to the river. It will
be olosed only at such times when it is necessary to prevent back flow

from the river.

Gs HEATING SYSTEM. - The heating systém will consist of an oile
burning heating stove of the eabinet type with built-in electrically
driven blower which will provide hoat circulation throughout the cngine
TOOMe

He ELECTRIC LIGHTING SYSTEM. =~ The slectric power for lighting the

punping station will be supplied at 115 volts, single phase, 60 cycles,
AeCe from the City of Chicopele municipel powrer systems In case of an in-
terruption of power of this source, provisions have been made so that the
station can be lighted from one of the 12-volt engine batteries. The A.C,
lighting system will provide for entrance lights, engine room snd pump-
room lights, floodlights, convenience outlets, end a battery charper far
the eﬁgine batteriess All circuits will be comtrolled from an eight=cir-
cuit automatic circuit breaker type of panolboard, A double throw dis-
connect switch will provide a means for counoeting the station electric
systom %o eithor the oubside source or to pormit its comneotion to a
standby gonerating set if it is later installede The DCe cneY goney
lighting systom will consist of two lighting outlets; one in the engine

room, and one. in the pump room.

mlé—
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VII. STRUCTURAL DESIGH

A, SPECIFICATIONS FOR STRUCTURAL DESIGH.

le General. = The structural désig,n of the Berths Avenue pump-

" ing station has been execubed in general in accordance with standard
practices. The specifications which follow cover the conditions affecting
the design of the reinforoed concrete and structural steel.

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

agsumed in the design of the structure:

Water 62,5 #: per cubic foot

Dry earth 100 # ® n 1"
Saturated earth 195 . 46 n u
Concrete 150 0 n

Ze Earth pressures. - For computing earth pressure caused by

dry earth Rankinets formule was used. For saturated solls an equivalent
liquid presswre of 80 pounds per square foot per foot of depth was assumed.

L. S8tructural steel. = The design of structural steel was

eoxrried out in accordance with the standard specifications for Steel
Construstion for Buildings of the American Institubte of Steel Construction.

5« Reinforced conerebte, = In general, all reinforced conorete

wag designed in accordance with the "Joint Committee on Standard Specifica-
tions for Conerebe and Reinforced Concrete" issuwed in January 1H7.

8. Allovable working stress. - The allowvable warking stress

v

in conorete used in the design of the pump house strueture and conduits is

based on a compressive strength of 3,000 pounds per sguare inch in 28 days.

be Flexure (f:?_)v - Lbss per sqe. in.

Extreme fibre stress in compression 800

- 17 =
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be  Plexuro (£g)s {Conttde) Lbse per 6qe ine

Bxbreme fibre stress in campression
adjacent to supports of conmtinuwous or fixed beams or
Tigid £YAMES o o o ¢ 5 o ¢ o o v o & o o & . . e 900
o« Shear (v). =
Beams with nc web reinforeemcnt and
without special anchorage e« o « «» s o o & » o .. 60
Beems with no web reinforcement but
with special anchorage of longitudinal steel o « o 90
Beams with properly designed web re-
inforoement but without special anchorage of leongitudi-
NAl SEEBL ¢ 4 o o ¢ 4 s e 2 o 4 s 9 s s s b e s 0w 180
Beems with properly designed web re-
inforcement and with special anchorage of lomgitudinal
BEEELl 4 o 4 4+ o 0 o 0 o e 0 s e n 0 e e s e e 270
Footings where longitudinal bars have
nospeoialanchorage;............... 60
Footings where longitudinal bars bave
speecial anchorage ...»................ g0
de Bond (u)l -
In beoms, slabs, and one way footings 100
Whore special anchorage is provided 200
The above stresses are for deformed bars,

Cs Be&ring (fc)o -

Where a concrete member has an area at

loast twice the area in bonring; e v v s s v ey 500
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f. Axial compression (fg)e =~ LbEe PEX SQs iR

Columns with lateral +tics o o o Li50

ge Steel stresses. =

TENSIOT » o o o o & s & & o o ¢ 18000
Web reinforcement « « o o o o o » 16000

h. Protective concrete covering

—

Type of members : ¥Minimugn ocover in inches

TNGETL0r 81815 o o o o o « o o o o s 6 o 0 0. oo 1~1/2
Interior bésms L
Members poured directly against the ground . « + L
Members exposed Lo earth or water but poured against

forms T T T S .“. « . s )

For secondary steel, such as btemperature and spacer steel, the above
minimum ocover msy be decreased by Tthe diameter of the temperature or spacer
steel rods.

B, BASIC ASSUMPTIONS FCR DESIGN, -

le Rpof slab., - The roof slab is of reinforced concrete. It is
designod to carry the full dead load plus a live load of LO# per square
foot of roof surfacc.

2¢ Roof beams. - The roof beams are of sitruetural steel encased

in conerete fireproofing. They are designed to carry the full dead load,
plus the full Mve load of LO# ner squaic foot of roof surfaces In addition
to taking vp the roof load, these beams, together with the columns to which
they are connected, form portal frames which take up wind load and crane

thrusts on the buildings The end connections are designed te take up all

such horizontal loads.
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Ze¢ Columns. - B Structural sitecl columms in the walls of the
superstructure take up the direct roof loads as well as all wind loads
on the superstructure., In addition, the colusms in the side walls carry
orane brackets which support the crene rumways. These columms are de-
signed to carry full live snd dead load from the roof; dead load, live
load and impact effect from the traveling orano; bending due To eccenw
trically applied loads, and bending due to wind leoad on the building. No
point of infleoction was considered in the column designed, a pin-ended
condition at the buse being assumed,

be Colums other than the crane solumms in the building de-

signed for full dead load and live load {rom roof, plus wind load on the

buildinge
¢, Allowable stress in colums figured from formula
P/A = 18000 With e maximun allowable stress of 15,000 per square
1+ 1 inch for deund load plus live load, and a maximun alloww
18000

able stress of 20,0004 per square inoh for combined dead
load, live load ard wind load; 1/r limited not to exceed 120. loads are
the estimated dead load plus a uniforn load of 300 per squore foot.
de For the floor beams, the design loads are the estlimated
dead loads, the actual machinery loads, & concrete base slab load under

pear wiits, ond a uniform lead of 200%

the gasoline engine and right angle
per square foot on the wnoccupied portion of the floar slabs which conw
tribute loads to the beams under consideration. For the machinery loads,
an impact factor of 100 percemnt hac heen added,

Lie Pup room, suction chamber and discharge conduit walk and

slabs.



\ﬁ/l

&+ The station is located behind the flood protection dike.
The walls are of reinforced concrete to Elevation 63.83 and of trick and
steel construction from thereon up.

_’g. In designing the purp room, suction chamber and discharge
conduit welk and slabs, the assunpbion was made that the whole transverse
section acted as a continuous frawve hinged at the conmnections of the pump
roon walk with the engine room floor slab,

cs The continuous frare was investigeted for two canditions
of loading: (1) saturated earth ageinst the outside walls and nc water in
oither the suction chamber or the discharpe conduit; (2) saturated earth
against the outside walls and maximu vater presswe in both the suction
chamber and the discharge conduit, For maximw weter pressure in the sue-
tion chanmber, the reservoir water swface ot the north end of the building
wos agsuned to be at on elevation of 564,0%, For maximunm wobter pressure
in the discharge oonduit, the river surface was assumed to be at an ele-

vation of 72.7'. The loading

o

on the base slab wae taken as the distributed
load of the building less the weight of the base slab.

S5e¢ Gravity discharge conduit. = The discharge conduit is at-

tached to and runs the full length of the east wall of the station. The
conduit has an internal cross-section of 5 feet wide by 7e5% high, Ab
the south wall of the station, the comduit passes into a 10-foot transition
seobion which connects with the two existing 36" Cal. pipes.

During low river stages, the flow will run lty gravity through the
conduit. In times of high water, the flov-..f will be diverted to the suction

chanber and pumped through the conduit. Al these times, the conduit will

become & pressure conduit, the meximun head amounting to about 30 feet.
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6e  Trash racks and raking platform. - There are two trash racks

- at this station; one located at the gravity flow conduit intake, the other

located at the suction chanmber intekes, The rack ot the gravity flow cone
duit intake consists of two sections (313" x 16t4") supported ly two 8-
inch Iwbeans anchored into the conduit side wellse. The rack at the suc~
tion chember intake comsists of one seetion (L& x 132"} hinged 125
feet above the bottonm of the ohamber and revolves on a 6e~inch diameter
pipe which acts as a pin or trunnion. This rack is held in a horizon-t:gl
position against the raking platfarm by cable wound on e winoh loceted
on the raking pletform. Cast iron bearings in the chamber side walls
provide support for the pipe trumnion. Cast iron stops anchored into
the flow slab hold the rack in aligmment when it is 4in position for
screeninge

The trash racks are made of structural chamel frame which sup-
ports Lt x 3/8 inch round edge grating bars. The bars are spaced 3-1/8
inches and 3-5/8 inches in "l:hercle&r in the suction chember and gravity.
flow racks respectively. The racks are welded throughouts

The trash racks are designed on {;he assumption of stoppage of
50 percent of flow with the water rising above the top of the trash racks.

7o Stairways ard ladders. - An open grating steel stairway

leads from the pump room floor to the engine room floore A steel ladder
is provided o the outside of the building for access to the roof of the
'building.

8. Stoady beams. = Tho steudy beums consist of two chennels

each, thelr flanges comnected with latbice bars and batben plates. The



pump shafts will p&sé through en opening bLebween the middle batten plates
and will be supported sidewise by bearings bolted to the top batten plates.
The steady beams will be bolted to the side walls with four 7/8 inch anchor
bolts at each emd. To obtain a firm bearing ageinst the walls, the connec-
tion angles and bearing plate et one end of the beam will be shipped to the
site loose with holes punched in the angles. Matching holes in each steady
beam will be drilled in the field aftor euch boam has been firmly shimmed
egainst the walls. The steady beams are designed to take a side thrust of
1,000 pounds applied at the shaft bearing.

C. ARCHITECTURE. - The pumping station will be a building of modern

design in keeping with the architecfural treatment wsed on similar proj-
scts elsewhere on the Comnectiout River, This design will give a pleasing
appearance without undue emphesis Being placed on purely decorative
features.

The pumping stetion will be a flet-roofed, brick and glass block
structure 256" x 2516" overall, The 12,5 inch thick brick walls, capped
with a cast stone coping, extend above the roof slab te form a parapet
wall around the entire roof. A flat type roof was chosen as being eco-
nomical and in keeping with the architectural design, as well as serving
as o location for the engine exhaust mufflers. The roof system consists
of steel bewnms encased in concrete and supported by steel columms. The
roof slab will be 5 inches thick, covered vith a cinder conerete £ill
sloped to draine. There are no outside pilasters. Inside the building
there are pilasters at the chimmey and at each structural steel column,
the pilasters forming fire-proof column encosements. The engine room

floor will be é-inch structural conorete slab, with s monolithic finish.
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A hend~operated traveling crare of | tons lifting eapacity will operate
for the full length of the building and will be used for installing and
moving pumps and machinery. Access for the crane hoist to the pump
room will be had through openings in the machinery room floor, these
openings heing normally coﬁered +ith removable checkered floor platas.,

There will be no window sash in the bkilding. 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 neoor the river benks. The wellediffused and wniform light which
they provide and their appearance is also in keeping with the spirit of
the architectbural design. To provide venbilotlion, adjustable louvres
have boen placed low in the brick walls and o wind-driven exhoust venw
ilator has been placcd on the roof.

Two doors give access into the building. The main entrarnse door,
61 wide by 9t high, corsists of two leaves of hollow steel comstruction
and give entrance directly to the engine room floor. It is large enough
to provide adequate clearance for any replacement of mechanical equipment
which oy be required in the fubure. The small hollow steel door on the
north end of the building provides a service exit to the slulce gote

holists.
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VIIL, CONSTRUCTION PRQCEDURE

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

the contractor to complete the pumping station and eppurtenant works
in 220 calendar days after receipt by the contractor ofnotice to proceed.

B. CONCRETE CONSTRUCTION.

1. Composition of concrete. = The concrete will be composed

of cement, fine agpgregate, coarse aggregate and water so proportioned
and mixed as to produce a plastic, workable mizture. All concrete will
he Class A except the pumping station base slab and the manhole hase
which will be Class B. Class 4 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 average cqmpressife stress for Class

B conerete will be 3000 lbs. per square inch in accordance with a stand-
ard 28-day test, Concrete aggregates will be of suitable quality and
will be tested by the Central Concrete Testing Leboratory at West

Point.

2. Laboratory Control, = A small conerete testing laboratory

is available in the West Springfield Arca of the district for use prin-
e¢ipally to control the quality of conerete during construction. The
tests performed here will supplemoent those made at the Central Labora-
tory. Facilities will be available for testing the grading of sggre-
gaotes, designing concrete mixtures, mixing of triel concrete hatches
for the purrvose of developing actual reélations belween the compressive
strength and the water cement ratio, and the cesting of concrete cyl-

inders for compressive strength tests.
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as Coment. ~ Cement will be tested by a recognized test-
ing laboratory and results of these teste chall be Imown before the
cement is used. True Portland Coment of o well known and acceptable
brand will be used throughout.

bs Fine sggremate. = Notural send will be used as o fine
agpregate, The aggregate will be subjectrto thorough analysis, includ-
ing mognosium sulphote soundnoss tosts, and tests mede on mortar speci-

mens for compressive strength.

c. Coarse agsregate. - Marked gravel or crushed stone of

required sizes will be used asg coorse aggregate. It will consist of
hord, tough“and durable particles free from adherent coating and will
be frec from vegetable matter. Only o small amount of soft fricble,
-thin or clongeted particles will be allowed. The aggregate will be
subjsct to accelcraﬁod freczing and thawing tests and to theorough
analysis, including magnesium sulphete tests for soundness.

E} VWaters = The anount of woaber used per bag of coment
for cach bateh of cﬁncrcte will be predctormined; in general, it will
be the minimum amount necessmry to produce a plastic mixture of the
strength speeificd., Slump tests will be required in nccordance with
the speecifications.

3, TField Control,

e Stbrag@. = Tho coneretc compernents will be storoed in
a thoroughly dry, weather-tight and properly ventilated building. The
fine and conrse aggregates will be storcd in such o manner that! inolu-

sion of foreign mnterial will be avolded.



be Mizing. = The oxact proportions of all materials in
the eonerete will bo prodetermined. The mixing will be done in approved
mechanical mixers of o rotativg type, and thore will be adeguate faeil-
ities for accurate measurement and conirol of each of the materiels uscd
in the conerebe. Mixing will be done in batches of sizes as directed
and somples will be taken for slump tests and for compressive strength
tests. Inspectors will at all times supcrvise end inspect the mixin
procedurc.

ge Placing, - Conerecte will bo placed before the initial
set has occurrcd. Forms will be cloan, oiled, rigidly braced and of
ample strength. Concrete poured direcetly ageinst the ground will be
placed on clecan damp surfaces. Meghanieel vibrators will be used and
forking or hand spading will be appliecd sdjscent to {forms on exposed
surfoces to insure smooth, oven surfaccs. The location of vertical
ond horizontal construction joints as well as contraction and expansion
Joints, and the leoeoation of upper water stops arc indieated on the
droawings. The locations of counstruction joints asre tentative and may
be changed to suit conditions in the Mield., Before plmeing conerete,
all reinforcing steel will be inspected and pouring of the conercte
will bo supervised and directed by Government inspectors., Adequate
precoutions will Dbe taken if concrete is to be plﬁced in eold or het

weather.

c. STRUC TURAY, STEEL CONSTRUCTION, =

1. Superstructure framowork. « The superstructurce framework

consists of beams ond columns which will form.. a skeleton frame for the

exterior wolls and roof, and will provide a runway for thoe hand operated
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erane., The columns will“ﬁelgecurely enchored to the substructure concrete
walls and will b?_ppnﬁécéedhto the roof beams with web connection angles
and wind bracingwgsgﬁecgidné;d The crane roils will be fostened to the
crane runway beamé with bent hook bolts. Crane stops at ench end of the

runwoy will prevent the traveling crane from rumaing into the end walls.

2. Wollkways ond stairways. - The stairway treads in the pump

room will be supported on structural steel channels anchored to the
suction chamber roof and on steel heams anchored to the engine room floor
beams, Wrought iron pipce railings are to be fastened to the top flanges
of the stoirway channels,

3. Trash racks. = The trash racks are made up of structural
channel frames which support 4" x 5/8" grating bars. The bars for the
gravity flow intake are spaced L" in the clear while those for the suction
intake are spaced 3«1/8" in the clear. The racks sre welded throughout,

Lty Removeble floor plates. = Access for the crane to pwnp room

will be obtained by removing checkered floor plates which cover the open-
ing in the engine room floor. The removable covers consist of E/B-inch
checkered plates welded to the 2-1/2" flanges of 3" x 2-1/2" angles. The
ends are supported on angle frames enchored into the floor concrete. The
opening in the floor is covered with 3 - &' x 2'.3" scetions, Lifting
hendles are provided in the plates for easy removal.

5. Miscellaneous angles and frames. = Miscellaneous structural

steel such as door frames, angles, grilles, cobe., will be crected and
placed as indicated on the drawings and at such time as reguired,
D.  ACCESS ROAD. - An access road will be provided for the pumping

P s

station. This road will have a bitupinous surfacing.
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IX. SUMMARY QOf COST.

The total construction cost of the Bertha Avenue Pumping Stetion and
mechanical egquipment has been estimated to be $56,200, including 15 per-
cent for engineering and 10 percent for contingencies.

This amount has been distributed as follows:

(1) Pumping Station. -

8. Conerete features 12,500

b. Superstructure 7,000
c. Miscellaneous 5,800'
$25,300

(2) Mechanical eguipment 30,900
Totel $56,200

(1) &. The concrete festures included under the pumping station
Item (1) a. consist of inteke structures, building foundstion to snd in-
cluding opereting floor structural slab, suction intake and gravity con-
duit.

(1) b. The superstructure consists of the complete building
above the operatiﬁg floor.

{1) cs Miscellaneous items are common excavation and backfill,
miscellaneoué iron‘and steel, trash racks, ramp, and other ltems not in-
civded in (1) a. and (1) b,

(2} The mechanical equipment consists of pumps, gascline enw
gines, gear units, crane, check valves, valves and piping, sluice gate

system, and miscellaneous items,
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DESCRIPTION OF SOIL CLASSES
[[C] Groded from Gravel Yo Codrse Sand-

Contoins liftle medium sand.
[Z] Coorse to Medium Sond - Cantains
little gravel ond fine sond.
E| Groded from Grovel to Medium Sand -
Containa little [ine sand.
[%] Medium ta_Fine Sond- Cantains little
coorse sand and coarse silt.
Greded from Gravel to Fine Sand-
Contolns litfle coarae sili.
[£] Fine Sond to Coorse Siit- Contains
littia medium sand ond madium silt.
Graded from Gravel fo Coorse Silt-
Contains little madium silt.
[E] Coorse to Medium Silt- Contains
little fine sand and Fina sile,
[=] Gradad from Gravel to Medium Silt- Contains littie
fing silt.
Medium to Fing Silt - Contolns ITttle coarse silt and
cearse cloy. Passesses behavier charocteristics of silf.
Medium Siit ta Cearse Clay-Canfains |ittle cocrse ailt
and madium elay. Possasses behovior charactenstics of cloy.
Groded fram Gravel or Coarsa Sond %o Fine Siit-
Conteins little coorse clay. .
Fine Silt to Clay- Cantairs littie medium silt ond fine
clay icalloids]. Passesses bahaviar chorocteristics of ailt.
Clay - Cantains littla silt. Possesses behavior
charocteristics of clay.
[(] Groded fom Coorse Sand ts Clay= Cantains Iittle fine
clay {colloids). Possasses behoviar chomcteristics of allf.
Clay- Graded from sand to fine cloy (collcids) Poszasses
bahavicr charactaristics of cloy

LEGEND
L — Loose motario!
SC— Slipghtly compoet! molarial
€ — Gompoet molerisl
¥G— Very compoe! mofariol

@ BH- Drive sample bore hoie

B FA - Foundation cuger boring
OFT- Feundation test pit

LS. - upstream of erass droin
D.S. = Downstream of cross drein

NOTES
FProposed construction shown by Asavy broksa ling.
Closses 6,8,/0, (2 & |2C indicated in bore hole records

panerally accer In alterngling bonds, Aaving INn fapars of

fime cloy intarbadded with thicker loyars of silf or fine sond.
Somples, fest rasuifs, ond logs pertoining fo the malerials
from the bore holas ore ovaifable for inspection by inleresied

poriies ol the United Stoles Englnaer Office, Providance, R.1.
Elgvations refer to Mean Sea Laval Dotum.

For color ksy ses Plare Mo if.

GONNECTICUT RIVER FLOOD CONTROL

BERTHA AVENUE PUMPING STATION
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NOTES
Numbers in Boring log indicale Providence
Soils Leborgtory sail classificotion.

Numbers i1 circles indicole pumber of biows
raguired o drive g 2" 0.0. somple spoon one
fool with & JOO pound hoemmer dropped /8
inches.

J [

COLOR KEY

Original dike Filf.

Pervious sand.

Modarofely wmpervious fine sond io
coarse Silt.

Impervious varved clay.

Impervigus sift with some fing sond
and clay.

Hardpon = grovel, sand, and silf
mixfure.

GEOLOGIC AND SOIL SECTION
BERTHA AVENUE PUMPING STATION

CHICOPEE,

MASS.

FLOOD CONTROL ENG. DIV, SOILS LABORATORY

U.5. ENGINEER OFFICE, PROVIDENCE, R.I.

SUBMITTED BY W.LK.

AMNALYSIS BY R.A.B.

DRAWN BY H.M.

5.L. NO. C.5a - Ald

DATE: MARCH 25,1940

FLATE NO. 1|
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DISTRIGT ENGINEER
LtGol.J.S.Bragdon

I

ADMINISTRATIVE DIVISION

|

FORTIFIGATIONS DIVISION

FLOOD CONTROL

FLOOD CONTROL

|

RIVERS AND HARBORS DIV.
Major H. Laison
LL AW, Belts

K.B.Nielsen, Sr. Engineer

J.B.Drisko, Engineer

[SPECIFICATIONS & ESTIMATES| |
AH,Davison, Engineer

GEOLOGY
F.E.Fahlquist, Sr. Gecloglst

Copt. A.G.Viney _ ENGINEERING DIVISION OPERATIONS DIVISION
Lt. A.W. Betts Gapt. A.G.Viney T.5.Burns, Principal Engr. Gopt. R, E.York
[ [ T |
DESIGN HYDRAULICS AND REPORTS | § SOILS LABORATORY
1

W.1.Kenerson, Enginesr

—_—

l

|} MECHANICAL EQUIPMENT
H.J. Kropper , Assoc.Engineer

|| STRUCTURAL DESIGN
J.G.Dingwall, Assoc. Enginser

EXAMS AND SURVEYS
G.H.Mittendorf, Assoc. Engineer

DRAFTING
LGWhipple, Assoc, Enginger

SEISMOGRAPH PARTY
P. H.Shea, Jr.Geologist

H.L. INSPECTION
L.B. CROWLEY, CH. INSP.

DIKES
1.0. Thorley, Assoc. Engineer

I

A.D. Mugnier, Assoc. Engineer
[, Hartler, Assoc. Engineer

P Hanscomb, Asst. Enginear

. HYDRAULIC DESIGN
A W. Garnell, Asst. Enginesr

ADMIN. AND GLERICAL [ |
Miss G.R.Gox,Clerk

DRILLING PARTIES

HYDRAULIC LABORATORY
[ALDEN HYD. LAB.,WORGESTER

Prof. G.M Allen, Dirgctor

ORGANIZATION

CHART

FLOOD CONTROL
ENGINEERING DIVISION
U.S. ENGINEER OFFIGE, PROVIDENGE, R.L




