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FOREWORD 

The ten books incorporated in this report were prepared by 

J. F. Camellerie, P.E., Consulting Engineer, Huntington, New York, 

under contract to the u. s. Army Engineer Division, New England. 

The primary purpose in this study was to determine the feasibility 

of the use of slip form •techniques to dam construction; however, 

the report includes cost studies of other types of conventional dam 

construction. 

INDEX 

BOOK C Conventional Construction 

CA Appendix: Illustrations and Cost Sheets 

R Rapid Construction Utilizing Slip Form Techniques 

Appendix: Illustrations and Calculations 

RC Appendix: Cost Study Sheets 

A Alternate Dam Design 

ACl Appendix: Composite Dam 

AC2 Appendix: Massive Head Buttress Dam 

AC3 Appendix: Ambursen Dam 

AC4 Appendix: Cellular Dam 
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BOOK C - CONVENTIONAL CONSTRUCTION 

General Description of Dam Structure 

Factors Affecting Construction and Methodology 

Construction Costs and Analysis 

Comments and' Recommendations 

Plates, Drawings, and Sketches 

1 Plates 2-4 through 2-6 

2 Drawings 209-C-l through C-3 

3 Drawings 270-C-2 (Probably should be 209-C-2) 
Drawings 290-C-3 (Probably should be 209-C-3) 

4 Sketches 209-SC-l and SC-2 (in Book CA) 

5 Sketches 209-SC-19 through SC-22 (in Book CA) 

6 Sheets EC-S, EC-1, EC-2, EC-2A, EC-3 
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GENERAL DESCRIPTION OF DAM STRUCTURE 

Gravity Dam Section The dam section, both overflow 
and nonoverflow, will be constructed of concrete 
materi·als founded on rock. Lengi.:h of dam at elevation 
280 will be 915 feet between rock abutments. From the 
right abutment the non-ovcrf low section is 410 feet 
long followed by a 350-foot overflow section {ungated) 
and ending •.-1i th a J.55 foot non-overflow section to the 
left abutment.· From elevation 280 the valley depresses 
on the base line such that the deepest monolith is 
approxim<:itely 150 feet deep. There are 16 monoliths, 
10 non-overflow and 6 overflow: they are 60 feet wide 
between vertical bulkhead joints except monoliths No. l 
and No. 13 are 50 feet wide and monolith No. 16 is 35 
feet wide. (SEE Pk~TES 2-4 2-5 & 2-6. All monoliths 
will have an uostrcrun ±ace slooed at l 12 and downstrea~ 
face sloped at-9/12 except monolith No. 2 has a multiple 
step upstream face of 1/12 to 7.5/12 and monolith No. 14 
and No. 15 have a dO\·mstream slooe of 1/1. An 8 • x 6' 
drainc.ge gallery will be provided within the dam near 
the heel for all monoliths e~~ept monolith No. 1, No. 14, 
No. 15 and No. 16, and a 14 1 x 14' water supply gallery 
!J7 -feat 1un-g -will -be -prov-ided in monoliths No. 6 and No. 7. 

Pumping Station Non-overflow monolith No. 6 will house 
the pumping station which is 30 feet wide, 52 feet long, 
(14 feet into gravity section at El. 199 and 31.25 feet 
into gravity section at elevation 167) and 32 feet high 
from elevation 167. The exterior portion of the pumping 
station will terminate over the downstream toe such that 
it is wholly cradled by the dam section. The exterior 
portion of the roof will be a formed concrete structure 
to take the surcharge of ice and snow sliding off the 
downstream slope of the dam. 

Access Gallerv Non-flow monolith No. 7 will provide 
at station 4-40 a 10 1 x 10' access gallery from the· 
downstream parking area to the control chamber, water 
supply and drainage gallery at elevation 167. An 
entrnnce gallery is provided at top of darn in monolith 
No. 2. 

-C-l - ~ 
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CLIMATE CONSIDERATIONS 

The site 'of this project is in southwestern Connecticut 
just 5 miles north of l3ridgeport, an area of tempcrnte 
to cool climate with temperatures ranging from -20 to 
+ -100 degrees FahJ~enheit with a mean annual tcmpcrat.urc 
of so0

• Freezing, temperatures may be expected mid
October to mid-hpril with a mean temperature of 37 
degrees Fahrenheit. The copstruction season is 
generally mid-March tlu:u mid-November with a ran9c of 
10 to 100 degrees Fahrenheit and a mean tcmp8rat·ure of 
60 degrees. During the hottest months of July and 
August the tempe.rature will run 40 to 100 degrees with 
a mean of about 72 degrees. 

Precipitation is uniform throughout the year at a mean 
of 4 inches per month. The preci?i ta.tion may go as high 

"as 18 inches per month and it is· possible to have a 
month in which there is no rain ·at all. Snow ·cover on 
the ground may be expected from mid-December. to mid-
March. · 

poncretc work performed prior to ?>larch 15th and after 
November 15th Vlill require winter protect.ion. 

H¥.D80LOGJ:c~rJ coNsrnERl\TIONS, STR."SAM DIVERSION ; .. Nu 
f;ONS'l'RUC'.1.'ION SEQUE~~CE 

The river basin is subject to flooding which is most 
likely to occur during the hurricane season. Droughts 
are frequent with flow of str~am down to nothing. 
Existing stream invert at the daru site is ci.pproximately 
159 feet. 

During construction, prov1s1ons must be m?.de for pus~ing 
the 10-year all-s~ason peak discharge of 1,700 cfs. A two 
phase scheme is concci ved which err.pJ.oycs di •.-cr.sion through. 
open or partially completed monoliths and through the flooo 

c..- '3 - • 



control conduit. First pha~c diversion will utilize an 
open monoliU1 for passing both nonnal und floodflows: the 
second phase will use the flood control conduit for passing 
normal flows (50 cf..; or 3+ csm) with excess flows pasBing 
over a partially completed monolith. 

I 

In this study we .select the first river. divc~rsion throu9h 
monoJ.it.h No .. 8, ut:i.l.i~',:.i.n9 a ch<...1rnw.l having a min:i.nn.1.m arc~a 
of 350 squnrc feet bcl.ow elevation lGS.O nnd coinciding 
par.t:i.ally with the pP.Th).::~nc~nt cl1<:urncl f:ox· the inte:1J~c 
structure. For t.1w flO\'l of 1700 c:C~~ tJ1i.f,; channel will 
result :i.n an upstn~<irn v1atcr .level of lcs:; thr:n J.70.0 f:cct 
mean sea level o 'l'hc top of coffcrclarns was thcr:ciot·c set 
at 172.0 feet. 

The divernion preparations inc:lu.~e the construction of a 
cellular coffcrda.m ju~_,t cast of monolith Ho. 7, up u.nd 
down atrei~, pilrallel to the future retaining wall. 
(SEE DP .... "'.l.h'J.NG 270-..C-?.). The coffcnleim will be extcnd2c1 
up and downs tr.earn t.o\'rn.:r.ds t.he west bank of the r:i. vcr. 

During this diversion stage, excavation will be 
completed for monoliths No~ 4, 5, 6, 7, and 9 and for the 
ret.a.J.ni.ncr w2.ll.. ConcrD-t.B- placemon"l.: v;iJ.l b~ st<n;t(rd in 
these st~uctu~cs .and oxpedltc<l in monoliths No. 4, G, and 
7. 1·~onoli th 5 will. be raised to e.lcvat:ion 162. 5 to p~i.ss 
possible flood flows during the second diversion stage 
together with two di V(~~;·s ion conduits :i.n monolith 7. If 
necessary, the placing of monolith 6 and 7 will be 
clclc:tyed at elevation 1'14. O to al.low for installation o[ 
mechanical ccrni pm2nt d.:i.:l:ectly from al..>ovc ~ Monolith Nr.-.., 9 
,.,ill be r.aisc'a to elevation 192 ~ 5. During higlMat.cr 
periods concrete plnccmc:nt w:i.11 shift. t.o t:hc abutment 
blocks,, with emphaf.d.s. on rnonolit.hs 1, 2, and 3. 
(SEE DRl\\UNG 209-C-3)., 

In the second ut.agc diversion, the first .stage coffE?J:dam 
will be levelled and the second stagC! coffcrdCllU will be 
placed upstream aricl do\'.'nstrcam of blocks 8 to 10. 
(SEE SKE'l'Cm~s 209-SC-l & 2). 

The upstream coffcrdarr. will be constructed to elcvu.tion 
J.72.0. 

c. .-4-
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Equipment for the pump station and water supply gallery 
will be installed to allow for further placement of 
concrete in monoliths 6 and 7 • 

. 'rho water \·!ill be ponded to allow higher watcrflows to·. 
pass throu~;h the. divc:cr.>ion cond'1its and over monolith 5. 
The down~3trc.<rn1 co:l:fc:r.<l<l!11 will be constructed to 
elevation 170. O for p:rotc..:ction from t::.aihrntcr. 

Excavation under monol:i.'l:h No ... 8 v,1:i.J.l be completed and 
concrete placed to elevation 170.0 

Concrete plilcement will be finished in monoliths 1 to 
4 and e::'t~peditccl in monoliths 6 and 7 .. 

Concrete placement will cont..inue in various ubutment 
monoliths on the east bank. 

After monoliths 6 and 7 reach elevation 200.0, monolith 
Nb. 8 will be raised to elcvatio.n 185. 0 and held until 
all monoliths wit.h the exception of monolith No .. 5, reach 
the·elcvntion 207.5. 

Monolith 5 will lJe raised a minimum of 15 ft. behind 
monoli t.h No. 8 .. ··Monolith 8 will be raised 15 ft~ behind 
all other monoliths. 

A f lurne di version was considered in lieu of: cof fc:i:dc-i.rns., 
It is our opinion that the flume may best be placed on 
the west bank of the river along the railroad bed and 

·passing through monolith No .. 4 or 5. Placing the flume 
along the east bank would result in a much longer run 
due to the topography and complications caused by the 
borrow operations. The railroad bed will facilitate 
flume construction on the west bank. 

Because of the width of the valley upstream of the dam 
site and the low gradient of the valley floor, the flUit'.e 
will have to run about 3000 feet uostream with a cross 
section of approximately 45 by 8 feet. A short, low dam, 
about 200 feet long, will be .needed at the upstream end 
of the flurnc to pr?vide a settling basin and collection 
point for the water before it enters the flume. Down 
stream the fhurle will have to be extended approximately 
2000 f cet to protect the work' from tail waters in periodG 
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of heavy flow. As an alternate to extending the flume. 
downstream, a cofferdam may be built just downstreum of 
the dam si tc where. .. ;~he valley is still narrow, thereby 
protecting the wo1~ from tnil waters. The construction 
of the flume down::;trec:un of the <lnm site is probably not 
acceptahle for ecological reasons. 

This flume must bo cut. into :rock side hill and/or built 
up wit.h fill and since~ f:>hcc~t piling c<mnot. be driven into 
roci~, in cffecb,one side of ci1c flume will have to be 
const:cucte<l t.o tab~ full hydrostatic p:cos~.>uJ:e. As an 
alternate, the flurnc may b8 constructed entirely on 
fill with s.ides <m<l bottom of waterproof construction. 

In the light of the above considerations, we have based this 
study on cofferdam solutions as shown on drawing· 
No. 209-C-2. 

SOIL CONDrrIONS AND GEOLOGY 

Bed rock consisting of foliated mGtarnorphic rock underlies 
the dam si tc out-cropping on_ the. e.as_t_ s...idc... o£ the- vull.o...y 
m:~cept for the shelf under monoliths Nos. 13, 14 und 15 
where a shallow rnantle of silt c:i.nd sand varying in 
depth from nothing to ten feet covers the rock. 

The west side of the valley slopes rather uniformly at 25 
to 30 degrees to the horizontal with a mantle of talus 
deposits approximately 12 feet thick. Rock and gravel 
spoil fJ:om prev.:i.ous construction underlies monolith No. 4 
to a depth up to 20 feet. 

The valley floor underlying monoliths Nos. 5 through 8 has 
a sedimentary pervious fill of silty sand, gravel and 
holders up to thirty feet. deep at the thickest point. The 
present stream is channelized in this relatively flat 
valley floor. 

Both east and west abutments are heavily foliated with 
trees and shrubs. 

Sand and gravel deposits in layers to forty feet deep, and 
having characteristics satisfactory for use as concrete 

"uggregatc, are to be found in the valley floor approximately 
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2000 feet upstream of the dam. The locu.tion of these 
deposits is shown on drawing 209-C-l and is designated 
as ar.ens "A" and "B 11

• Area "A 11 i:"> a mix of sand nnd 
gravel whereas area "B" is primarily sand. Approximately 

. 750, 000 yards of material arc ava:i.lahlc in these two 
areas with one-third of it above the water tc:tble .. By 
controlling the borrow operation: bet.ween c:irc.af; "A" u.rd 
"B 0

, the mixture of sand and gravel may be kept. f:a.:L:r.ly .close 
to tl1c job rcqui:ccmc~nts of the~ concrete mix., 

These bo:crow pit.s ns uell as cl:<'Gas fnrthc~:- up:;l.::i~Oi.1m m;::y 
also be u~;cd to furnish fill for strc;:irn diver~~ion ;:md 
other wol:k .. 

ENV:CRONMENrrAL PROTJ~CTION 

Generall_y s_peaking, great care will' be taken. not to 
disturb area appearance or, w1ien appearance is disturbed, 
to restore the area to its original appearance, or at 
least an appearance that is hanllonious with the rest of 
the environs. This includes preservation of flora, 
f:auna and terrain fec:i.tures. In order to accomplish this, 
no· operations willc .. be permitted downstream of the dam site 
and operations at the abutments w.ill be very rest.ricted. 
In keeping with this rcauirerncmtf the tail tm1er will be 
erected by helicopter, thereby avoiding the clefac~mcnt 
result:i.ng from bringing heavy equipment into this area 
overland. Actually, this may very well be the most 
economical method of erection. The head tower, cable.way 
pick-up point and cement air slide head will be plc:i.ccd 
on the relatively flat and sparsley treed knoll overlooking 
the west abutment. in the area to be developed as a 
recreational area. (SEE DRAWING 209-C-2). 

In order to reduce activity in this area, as well as for 
reµsons of economy, it is planned to quarry and process 
the aggregates in the valley. 'l'he batch plant will also 
be located in the valley and fed cement via an air slide 
from the upper access area. Cement, forms, chemicals, 
equipment, etc., arc delivered at this area or as an 
alternate, may be delivered utilizing the lower access 
roads. The cableway, as planned in this study, is 
capable of picking up only from the upper areao It is 
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possible to bring the head tower track nearer the 
abutments and increase the arc of travel to pick up from 
the lower access road, but this will involve some 
difficulty and expense due to less favorable ground 
contours. 

Prcvcnt:ion of water pollution requ:'..rcs pondin0 anc1 
settling of c1i vcrted 'l.n1tcrs o Drc1wing 209·-C-·2, showing 
the strenm di version, ~;hrn-n:; a scU.::.Li.ng bc:is:i.n just south 
east of the downstream coffcrdmn. Dur:i.nq the f.>econd 
phase f pondir:q w.:i.11 be cf:fcct:e:d by the cl.:un i tsclf G 

Waste water f):orn washinss, jc,ttin9, cu:c:i.ng, etc 1 must be 
processed before release into the river. 

It is planned that all cement and mate1.:-ials handling 
equipment is equipped with dust collector systems and 
that roads and other trnf fid>:ed areas will be sprinkled 
or treated as required. The granular soil to be found 
in the stream bed should not give much trouble in this 
respect. Costing includes carting away all deb1;is 
except sc-lected materials ·whi .. ch_ may be burried within 
the reservoir area as no burning is permitted on site. 
Chipping of tree trunks and othcl: wood debris is 
anticipated as an economical method of disposal by 
r~cycling. 

ACCESS '1'0_~1TE 

There are only three directions of access to the site: 

a) Improvement and widening of the old railroad 
road.bed connecting with Hhitney Avenue from 
the north (upstream). 

b) Improvement and widening of the old railroad 
road bed connecting with Church Hill Rood to 
the south (downstream) • 'rho railroad bed is 
continuous but will be severed in half when 
the west abutment monoliths are constructed. 

c) Construction of the upper a~cess ~oad 
connecting with Valdcmere Avenue to the west 
of the sest abutment, plus a temporary 
extension to the cnbleway head tower area. 



. · 
\ .. 

There is no access from the east. The only approach to 
the east bank wiLl .. ,be across the river by constructing 
a small bridge. · ..... :, · · 

, 

.In this study it. is planned to receive shipments m;::i,inly 
from the Valdcmcrc lli.venuc approu.chf tJ~<J_ris:Cccr.ing the 
matm::i.als and cqu:i..prnent. vi.a the cab1cway ch:rcct.Jy to 
the <lnm construction. An air slide carries cement 
diJ.:·cctly to the cement stor<.J.9e bin:..~~ Heavy equiprnc;nt. 
and ~Jome shipments and personnel will reach the job 
site via the lo~cr accoss roud. 

An access road is planned connecting the railroad bed 
road {lower access road) w:U.:.h the batch plu.nt c1nd 
bo)::row areas on the east bank (SEE DRAWING 209-C-l & 2.) 

J~BOR SUPPLY 

This is an area of good labor availubility and no problem 
.is anticipated in number m1d sJ~ill of workers rcquiJ:cd., 
particularly since it is long range cmploy;~1cnt:. J_,LJ.bor 
costs in this area run nbout 5% higher than the national 
mean and an csca'lntion of 8% per year is assUH\8d. It is 
anticipated that neither travel pay nor camp facilitien 
will be required. 

CONCRE'l'E 

For the purposes of this study, it has been determined 
that the concrete required for this dam :i.s of four types 
as follovrn al"ld in following quantities. All concrete 
will be air entrained: 

a) INTERIOR MASS CONCRETE 
(all areas except as listed below) 

Total Quantity Required: 
Mix Des :_gn: · . 

Portland Cement, Type II 
Fly b.sh 
Coarse Aggregute 6 11 Max. 
Fine Aggregate 
Water 
l-l/2 11 slump 
Air Entrainment 

93,000 CY 

1.40 cwt 
1.10 cwt 

29.32 cwt 
8.14 cwt 
l.62 cwt. 



b) EXTERIOR MASS CONCRETE 
(All upstream faces, downstream face of apillway 
monoliths.) 

Total Quantity Required: 26,000 cr 

This quantity is based on an average face 
thickness of 6 feet. 

Mix Design: 
Portland c~ment, Type II 1.83 cwt 
Fly Ash .78 cwt 
Coarse Aggregate 6" Max. 29.32 cwt 
Fine Aq<J reg ate 8.14 cwt 
Water 1.62 cwt 

c) ·3,000 psi Concrete 
(pumping station) 

Total Quantity .Requireds 5,000 CY 

d) 4,000 psi Concrete 
(flood control conduit) 

Total Quantity Requireds 3,000 CY 

0 • 
Mass concrete will be cooled to SO P. by means of a 

_ ... 130 ton capacity refrigeration plant which will fumish 
either flaked ice or chilled water or both as required. 
Introduction of flakod ice into the mix in lieu of equal 
weights of water will be sufficient during most of the 
year. Sprinkling of the aggregates with chilled water 
will be required June through mid September. Hot weather 
concreting procedures will also have to be carefully adhered 
to in the hot summer months to insure placing at temperatures 
no greater than soo F. 

CONCRE'l'E PRODUCTI(I! 

Economy, environment and job control all point to 
in-situ concrete production on thi• job. This study is 

., . 
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based on ~ quarry operation in borrow areas A and B, 
aggregate processing using portable equipment and batch 
facilities to provide a rated capacity of 160 yards per 
hour of concrete. The minimum capacity required by EM 
1110-2-2000 is 80 yards per hour based on preventing 
cold joints in the concrete. It is our judgment that 
although one 4 yard mixer just meets the above minimum 
·requirement, the higher capacity will give optimum 
economy in the placing operation. Further, two mixers 
furnish the necessary safety if one mixer becomes 
inoperable. 

QUARRY OPERATION 

The potential aggregate sources are glacio-fluvial 
deposits which do not require any drilling or blasting. 

A geological report indicates that a major part of the 
deposits will be found below water-table. 

It is therefore suggested using ~ dragline ·in vieoN of 
·possible wet excavation. 

It seems that the hourly demand of the aggregate plantJ 
which is 225 tons or 135 bank cubic yards, can be met 
with a 2-1/2 cubic yard dragline which could be crawler 
ioounted. 

The output of a 2-1/2 cubic yard dragline would be 
approximately 165 cubic yards per hour, assuming_ 70% 
.efficiency and 50"fe optimum working condition. 

In order to service the loading equipment and the 
aggregate plant in an economical way, we suggest using 
6 cubic yard rear dump trucks. 

The standard 7 cubic yard hopper of the grizzly is 
sufficient·but could be extended to recei~e approximately 
24 cubic yards if needed. 

Calculations indicate that the four - 6 cubic yard dump 
trucks operating on 5 to 6 cycles per hour will 
satisfy the aggregate plant and the dragline output. 

It will be required to build an all-weather gravel surfaced 
road between the loading area and the discharge point of 
the trucks. The grade will be in the vicinity of 3 to 4%. 

-· 
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CRUSHING PLANT OPERATION 

A· preliminary investigation of data available indicates 
that an.aggregate plant with a primary, secondary and 
.tertiary crusher will be required in order to produce 
aggregate of the desired gradation. 

A portable aggregate plant was selected because of its 
bigger resale value as compared to a stationary plant. 
With a construction project of this relatively moderate 
concrete demand this will be an .important fnctor in 
keeping the cost per yard within limits. '!'he location 
of the aggregate plant is shown between the aggregate 
borrow areas and the mix plant at a high enough 
elevation to remain in the dry. Handling equipment will 
convey the excavated material to a ramp alongside the 
primary crushing plant and dump it into a vibrating 
grizzly feeder to screen out oversize material. The 
screened stone will be fed into a 2036 jaw crusher to 
produce the first reduction in size. 

A portable conveyor will feed the material to the 
vibrating screen at the secondary crusher.unit for 
further reduction by a gyratory type crusher. 
Th~ncc a conveyor.~ill t~ansport the- ag9regate-to a
vibrating screen, equipped with a single screw classifier. 
This unit supplies via conveyor the tertiary crushing 
plant, which will be operating in closed circuit with 
_the aforementioned vibrating screen. 

A conveyor belt will discharge the first aggregate size 
·.·from the above unit onto a stockpile. · 

The remainder of the material will be conveyed to two 
consecutive portable screening plants for further 
distribution to individual stockpiles according to 
aggregate sizes. The stockpiled material will occupy 
an area of approximately 200 feet long by 40 feet wide. 
A tunnel conveyor, supplied by short belt feeders will 
run under the whole length of the aggregate stockpile 
and feed the individual aggregate sizes to the top bins 
of the mixing plant. 

All portable plant units will be installed without running 
gear on concrete foundations • . 

,, . 
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BATCH PLANT 

Since various mixes are required for this project, we 
suggest using a selector system with provisions for 
pre-set automatic batching. Individual scales and 
hoppers for all materials as well as graphic recording 
for the amount of material entering each batch will be 
needed. 

We have planned to use two - 4 cubic yard tilting mixers 
with weigh batchers sized accordingly. The mixers will 
retain the batch for a total of 2 minutes mixing time plus 
approximately one minute charging, discharging and con
tingency for a complete cycle of 3 minutes. This cycle 
will enable the two - 4 cubic yard mixers to furnish a 
maximum of 160 cubic yards of concrete per hour. 

We envision the batch plant having the following character
istics: 

1 - One - 270 ·cy. five aggregate compartment bin with 
equally divided central cement compartment for 

-cement -and -fly .ash and total aggregate storage of 
approximately 260 tons (3000 # heap per cubic 
yard of material). The cement compartment to 
include high and low level bindicator switches 
with signal lights and pneumatic fill pipe 
assembly; aggregate compartments to include 
hi-lo signals only~ 

2 - A motorized distributor assembly on top of the 
-/ overhead storage bins will distribute the 

aggregates from the aggregate charging equipment 
to the various aggregate storage compartments. 
Birt selector switch mounted in control panel 
will be utilized to control this operation. 

3 ... One fully automa.tic cement weigh batcher with 
weigh hopper and cone discharge gate, controlled 
by pneumatic ram with solenoid operated air 
control valve, scale levers and .linkage for 
central dial unit.· 

4 - Four fully automatic aggregate weigh batchers for 
sand, fine, intermediate and coarse aggregate and 
one fully automatic cobble bathcer for 6" material, 
all air operated and tied into a central recording 
unit. 

~-1~-
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·5- One fully automatic water batcher with weighing 
and~~>Zec.ordins . .cq~ ;:.ncnt • 

,. 

6- F'ully ~utomatic air entraining and water reducing 
agent admixture dispensers tied in with the water 

··batcher and equipped with weighing and recording 
uni~s. · 

7- In order to control all batchers collectively 
and· individually, a control panel is required with 
indicating lights, automatic batch and discharge 
buttons and a discharge sequence timer for discharging 
materials in any desired sequence. 

8- Charging.the two - 4 cubic yard mixers will be done 
by means of a two-way air operated mixer charging 
chute. · · 

9- One central electric motor control punel to service 
miscellaneous motors layed out for 44o:v, 3 phase 
60 hz •. and including a 110 V. transformer. 

10- The refrigeration equipment will include.two 
·compressors with three ice machines and ice handling 
equipment' such as ice screws, elevator, daily use 
tank, weigh batcher and controls to record the amount 
of ice entering each batch. 

11- Dust control equipment for the batching plant should 
include two dust collectors for the cement tank and 

---=---·- · mixers and a batcher vent. 
. . 

12- Two silos will provide storage for cement and f lyash 
at 300 tons and 230 tons respectively. Both units 
will include a pumping system for reclaiming the 
material to the center compartments of the overhead 

',bind and a dust collecting system. 

It 

CONCRETE PLACEMENT 

A radial cableway seems to be the most economical method 
of concrete placement for this site. The cableway selected 
has a 6 cy capacity with a 3 minute cycle or an hourly 
placing rate of 120 cy. Effective placing time during an 
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8 hour shift will be 6 hours or 720 cy per shift, (see 
sketch 209-C-3) which means that overtime placing at 120 
yards per hour will be required on a few of the larger 
blocks. 

The fixed tower of the cableway will be installed on the 
east bank: the movable tower, which is the head tower 
and includes the hoisting machinery will operate on the 
west abutment. The concrete or bucket transfer point is 
projected into the area at monolith 13 on the east abutment, 
this point being approximately 120 feet from the mixing 
plant at elevation 245.0 ± • 

' The concrete placing sequence envisioned in this study 
will be as shown on drawing 290-C-3. Phase I, performed 
during the first stream diversion will take 62 days to 
complete.with a placement of 51,000 yards of concrete. 
Phase II, which will be performed after the stream l.s . 
diverted through the flood control conduits, will t'ake 
123 days and involve the placement of 74 ,·500 yards of 
concrete. Four·months must be allowed between phases 
to aTlow -for cutfurdam 1-evell-ing and i.r1st-all-ation -0f 
additional cofferdams and sheet piling. 

Pour scheduling allows for a slow start since considerable 
time is spent on rock cleanup and building or adjusting 
foundation forms. Between lifts, time will be required 
for concrete cleanup, moving .and setting forms, instal-

. lation of embedded items, etc. 

The full capacity of the concrete placing system will 
. only come into play after a major number of monoliths 
·have reached the cantilever form stage. · 

Placements shown are based on seven and one-half foot 
lifts with concrete demand as shown on sketches 209-SC-13 
thru 18. This sequence results in a plant utilization 
factor of 42 percent obtained by dividing average concrete 
placement per hour by rated batch plant capacity of 160 
yards per hour. 425,650 square feet of horizontal joints 
and 51,600 squar~ feet of transverse vertical joints will 
be required. 

... 
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FORMING SYSTEM 

The form system included in this study is the normal 
cantilever type form universally used in dam construction 
for 7'-6" lifts and including a hinged section on the 
downstream side to facilitate concrete placement from 
buckets, as shown on sketch 209-SC-19. The forms are 
brought to the monolith via the cableway or a crawler 
crane operating on the valley floor and handled in place 
from lift to lift by a small hydraulic boom crane. The 
types of formwork required are as follows: 

Foundation Forms 
Lift Starter Forms 
Cantilever Forms 
Monolith Bulkhead Forms 
Gallery Forms 
Wall and Slab Forms (Power station and top .slab) 
Stair Forms. 

SEE SKETCH 209-SC-20 for FORM REQUIREMENTS in each category. 

The first concrete lift placed on the rock surf ace will 
utilize built-in-place forms which are anchored to and 
braced against the bedrock. 

Lift starter forms will be used until the concrete is 
raised high enough to provide anchorage space for ~e 
legs at the cantilever forms. 

Inverted cantilever forms may be used for this phase of 
construction with the bolts installed at the top of each 
started form lift to serve as anchors for the legs of the 

·first regular cantilever forms. SEE DRAWING 209-C-3 for 
disposi~ion of foundation and lift starter forms. 

Cantilever forms and inverted cantilever forms may serve 
as bulkheads. When cantilever forms are used in the normal 
position, a 15-foot differential elevation will be required 
in order to allow for cantilever anchorage clearance • 

.. 



CONSTRUCTION SCHEDULE 

It is anticipated that the contract for this work will 
pe let by October 1st, 1972 and·that proc\,lrement and 
stripping will actually start at this time •. Procurement 
can be continued over the winter in order to start plant 
erection in the Spring. As much stripping as possible 
must be done in the fall of 1972 in order to finish up 
in April of 1973, with a lay-off in the winter. This 
will allow start of diversion work and plant erection 
on April 1st of 1973. SEE CONSTRUCTION SCHEDULE 
Sketch 209-SC-21 showing ~terns on critical path only. 
Concreting is started in late 1973 and completion in 
1974. It is suggested that the winter of 1974-1975 be 

• allowed the contractor for demobilization, cleanup, 
testing, environmental work and contingency time. 
Because of the tightness of this schedule, the penalty 
clause should not be effective earlier than April 1st, 
1975 •. This· is admittedly a very tight schedule but it 
is entirely feasible. If work cannot start by Oc.tober 
lst of this vear, in effect a full construction season 
will be added to the.construction schedule as shown 

-on -Ske~ch -209-SC--22 wilh an escalation cost of 6 to 7 
percent to the entire project. 

Because of design considerations, extraordinary care 
. must be taken in executing the foundation grouting. 

This will require progressive grouting from one abut
ment to the other or from a central point towards 
the abutments. This parameter has not actunlly been 
integrated into the construction sequence shown, but 
it is felt that with little change in sequencing this 
requirement may be met without change in over-all time 
or construction cost. 

"\ 
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ESTIMA'rED COSTS 

It is estimated that with construction starting by 
October lst, 1972 the cost of the:: concrete <lam \\'ill 
be slightly over seven mD.lion doll:::.rs as shm·n1 on 
Cost Sheets EC-1 thru EC-4. The direct costs are 
disb.:-ibutcd as follows: 

Ccmentatious ·Matcri~ls $ 347,000 9 0% .. 0 ./ ..:_) 

J? J.mYi: & Plant Operation lr699,G08 48 .. 8% 

Cooling 100,600 2 .. 9% 

Concrete Placing & Vib. 134,634 3.8% 

Joint Treatmcnt,Finish., 207,364 6.0% 
and Curing 

Forms 535,658 15.4% 

Hiscellaneous Inserts 460,418 13.2% 

TOTAL DIRECT COSTS 3,485,282 100.0% 

Additional cost for cnvironmcntill control is estimated 
at $280,000 including reasonable wat~r turbidity, dust. 
and noise control and lu.ndscape renewal. This is 8% 
of the di1:cct costs. Sitcwork and field overhead are 
estimated at $2,310,000 or 67 percent of direct cost. 

To these costs have been added escalation· for the period 
during which purchasing· and construction will be in 
progress and appropriate per.centages for general over.head, 
profit, contingency and bid bond. 

The methods and materials used are in conformity with 
current Corps of Engineers specifications without 
modification <:~nd th<? costs were curcfully c:irrivcd at by 
appropriate analysis based on quotations, rc,ntnls, crew 
studies, salvage values and cost experience. Labor rates, 
benefits, insnrances, taxes and attitudes were all given 
full consi~eration. The methods used arc methods in 
common use in the industry, utilizing cablcwny transport 
and cantilever forming raised by mechanized equiFmeni.:. The 
production anticipated is cons:i.~;tant with <l well organized 
aggressively mnnaged operation free of unusual delays due 
to labor, environment enthusi~sts, climatic problems or 
material shortu.gt~~. Norrnu.l delays, costs and ineff iciencieG 
have been included in the estimated cost. 
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DATE.JUN 1,1972 . SHEETNO. EC-S 

J. F. CAMELLERIE P.E. REVISED APRIL 1. 1974 
23 GREEN STREET 

TRUMBULL LAKE 01\M 
HUNTINGTON, N.Y. 11743 

PROJECT: 

ARCHITECT: NEW ENGUl...''D DIV. CORPS/ENGR 

OUl\NTITY UNIT I WllT MATERIAL ~ UNIT LABOR 

SUMf>')\.RY CONVENTIONAL CONSTR_!=1C'l .1Q!!. 
SHEET EC-1 ~.514,02_0 1,013,820 

ii EC-2 746,620 113,410 .. BC-3 820,800 620,900 

1.081,_4401 1,748,130 

ESCALATION THRU 1974 2';(. 81,63-0 11% l92d_90 

t. 1.63 079 l t 940 t L~20 

PAYROLL, T.l\XES & INSUR~ 14% 271,660 

2,212,080 

r 4,163 Q2Q_ - -· 
' TOTAL COST TO CONTRACT01 6,375,200 ' 

O'HD, PROFIT & CONTINGE1' CY 8% 510,2.QQ_ 

6,885,0CO 

BID BOND .,. .. ,, - 3/4% 52,000 ·-
TOTAL CONTRACT PRICE 6 973.000 

---- --. 
; . VISTA AREA 80,000 

TOTAL ITEM 04 7.017 000 
-

. . . .. .. 
- ·-

' ---
'. ~··. ·. 
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J. F. C/\Mf:LLERIE P.E. 
OATE ,JUN 1, 1972. 51-leET NO.EC-1 
fli-'V:T~"'f1 J\PQTI L 1974 

23 GREEN STREET 
TRUMBULL I.J\.KE DAM 

HUNTINGTON,"'N.V. 11743 
PROJECT: 

, . . 
ARCHIT(CT: NEW ENGLl~ND DIV. CORPS/ENGR. 

OVANTITY '!NIT j! UNIT MATERIAL· UNIT LABOR 

'ITEM 04 DAM 

CLEARING & GRUBBING 360,000 S.F.~ .05 18,QOO I - SUB 

' DISPOSAL 250,000 7,500 SUB s ·I--..! .• o3 -I 
EXCAV. r U.NCLhSS 36,000 CY ll2 .OQ_ 72 I 000 - SUD 

EXCAV •• ROCK 10,000 CY Ii .110. ~000 - SUB 

£XCA V. • TALUS 14,000 CY b:oo 42,000 I - SUB 

HAND CLEANING 70,000 s .F I .75 52,500 - SUB 

CUL\~P..'l' PTP!-; - '! I •• F. !4.50 - 1.50 ---- . 
CHAIN LINK FENCE • 850 L.F. 3,50 3,000 2.00 1,700 

' 
l'OUNDATIO~ GROUTING 50.000 s. ,:;- .90 45.000 - ----I 

' 
DIV"t:RSION STl'.GE '1. - L.S. - 547 nno - SUB 

DIVERSION STAGE II -· L.~ .......:::.. 167 nno - ~IJ3 

CEMENT .· 10~755 TO!iS lb?. 20 292,QOO - . ----
6,115 

1 

l'LY ASH TONS i9.00 55,000 - -·---
DORR<YJ·l OPERATION 240:000 TONS I .30 72 000 . 2S. '69,500 

.AGGRF.GATE PFDDUCTION 231.000 TONS 11_._2] 128;000 • 34 78.500 

-~A~"CflPLA!lT OPER 127.000 c.x, 3.44 437. 360 I 1.75 222. 30Q_ 

CABJ.,EWAY OPF.R 127.000 c. y. "2. 00 254 ooo I .61 77 470 
CONCRETE PLACING 127,000 C.Y. !I .06 8,000 .52 66,000 

VIBRATION 127.000 c .Y. I .35 44 400 .4] 52 100 
HOR JOINT TREATMENT 425.650 S .F. .05 22,000 .E 63,850 

FlNISHIOO 146,000 S .F·. .05 7,300 .28 41,000 

CURING 430.800 S .F. .01 4.310 .Ol 4.310 

FOR"IB s FON. 18.300 CA .so 14. 640 3. oc 55,000 

LIFT STARTERS 12.830 CA ,55 7,100 i.1· 15.000 
CA!iTII.EVER 107,270 CA .55 59,800 1.1 "l 125,600 

·, 

RfTT.l(J.rF.AT'> 51 f)nn CA .55 28.400 i.1· F,(\ 400 

STA:rRS· l.300 l"A .30 390 1. 2• 1,625 

SPRAY WALL 800 CA .30 240 1. SC 1,200 

SLA.B (P.H.) 2.470 CA • 75 1.850 l.OC 2.470 

SLAB (TOP) 2.350 CA .25 590 .7~ l. 760 

WALLS -(P.H.) - 7,0BO CA .75 5.310 2 .oc 14 .160 

DAM (TOP) 12,400 CA .25 3,100 1. SC 18.600 

RET. WALLS 7.450 CA .25 1.860 l.bc 7,450 

CURBS 3.300 CA .so 1.650 1. s·c 4.950 

GALLERY 16.500 CA .65 10,720 -1. 7~ 20;075 

2 .514' 020 1,013,020 

SP 10196A <!-2 I-
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OATf:JUN l, l ~fl :?{'lllCt:O UY Sllf:ET NO. Ec-=-r-· 
J, F. Cf ... ML;LLEfllE P.E. 

23 GHEEN STREET 
'l'ltUI·1BULI. Ll\.KE Dl\f.1 

HUNTlr~GTON, N.Y. 11743 
rnOJECT: 

AnCfllTECT: NEW ENGL!\.~D DIV. CORPS/E1,;c1~s. ... --..--......,,-......._....._ __ 
s-~ -- • - = 

Jl UNIT_]=--~:~~~~~· QUANTITY UNIT L~'.:IT. - MAl"(lllAL 
= ·-

IIYDRJ\UJ ... IC Pl\CKl\GE 1 L.S. - 303,GBO I - -
EX'£ENSIO~i 36" l3LOH-OFF 1 L.S. 5,000 2,000 

I - - I 

SHOH.lNG 35,800 c .I:'. ~.06 2,150 .06 2,150 I 
3!~ 11 f5 S'l'EEJ, PIPE 1,160 I •• F. !3. 50 4,060 is. 50 6,38-;-i 

21.11 J1. II II 2,150 L.F. Ii. 75 3,7GO 13.50 7,530 J ') 
~----- h. 2Cl 

,---
311 D!F\H1;,r;:r:; HOLES 

.. 
__0.BBO L.F. 20,750 

I 
SUB j -

ll .. 11 GfZOU'J' BOLES 9,240 L.F. I, O" 73,920 - SUB I • i lO • c;J I ---- J 
I 

4, 150 11 i 6" DI~i\rnS 2,770 L.F'. 11. 50 - SUB 

811 1,070 ,2.0D 2,110 I! SUl3 
! 

l 1:J:I,LS L.P. - ! 
I 

PLur.;m ... nm SIL'\l:''l' 120 L.F. 3.00 360 2 50 300 I ! • 

REH~F. STEEL 100.000 JL .15 15.000 I .08 8,000 I " I 

BACKFILL 12,000 C .Y. I -· - 2.00 24,000 I 
ROCK SLOPE PR01'. 800 C.Y. 3 .0('.) 2,400 10. 00 8,000 I 

! 2. 50 
I 

ROC!( GMVEJ_, 1.200 C.Y. 4. 5() 5.400 3 000 I 
.. 

BIT. COl~C. PAVING 1,200 S .Y. 5. 0(0 6,000 I - SUB 

ALUM. !-l2\KDH!1.IL 1.000 L.F. 110 .- 10.000 
11 3. 00 3 000 
I ! 

COPPER 11l~TER S'l'OP 4,000 L.F. 3. 5() le!, 000 I 4. oo 16,00H 
FO R!·'l;·w m<, STl\Ia •roi·IER· 2,300 CA 1. 5CO 3,450 I 3. so 8,050 

\vEEKEND OVERT Dill - 15,000 I 

EN VI R.ONMENTAL \WRK 

TURBIDITY CONTROL - 90,000 - SUB 

DUST COHTROL ON ROADS - ·1, 000 - -
NOISE CONTROL, EQUIP - 100,000 - -
LANDSCl\PE .RBNEWl\J_, - 25,000 10,000 

R.Ro BED II 270,000 SQ.FT • 2·10 54,000 - SUB 

\·. ,_ 

-

~ J 
!:I' 10196A ..... ~- 746.620 113.t.10 I 



J. P. C/\MnLrn!r:, P.E. 
23 CP.f:EH STl!ECT 

JiUN"flNGTON, N. Y. 

OAT!: ~\lµ \ 1 \TIC. m.". 

TRUMl3Uf..J_, I.J\.l<~ Dl\H 

_________________ H_E_W_,_E_!i_G_L_l\.N_D_D_J._. V_J_:S_ION cor:PS OF F.Nf!.:llilill.EG. 

ll.YDIV-.UI,IC PJ\CI-~GE 

Descri2tiori 

Gate. Valves 16" Munual 

Gate Valves 16" l• utoina tic 

Gate Vnlvc!l 24" H<:mml 

Gate Valves 2'1" r~utom;:-,~:ic 

Gato Valvco 36" Jl,utorni'.:.tic 

\·lnter Supply Pipe 16" 

Water Supply Pipe 24-" 

Water Supply ~ipc 36" 

Blow Off Pipe 36" 

'Double 31 >: 4 I Gates 

Intake Screen, 24" 

Bulkhead Gate 

Gate Vent System 
'"!":-· 

Flo-at-Well -& Ac::ccsr;ories 

Heating & Vent. S:i•E>tem 

Crane & Hoist 

Diesel Engine 

Sump Pumps 

Electric System~ 

Grounding System 

Tile Gage 

J...og Boom 

Waler Qun.li ty Control 

Instrumentation 

•' 

Qunntity 

2 

4 

4 

4 

l 

225 

Unit 

'Ea 

Ea 

Ea 

Ea 

Ea 

LF 

200 u· 

600 IJ? 

90 • IJ! 

1 Job 

4· 

1 

l 

-l 

1 

l 

1 

l 

l 

1 

i· 

l 

l 

l 

Ea 

Ea 

Job 

Job·· 

Job 

Job 

Job 

Job 

Job 

Job 

Job 

Job 

Job 

Downstream Mcasurj.11g Weir l Job 
TOTAL COST - 1971 • • 

ESCALA'l'ION to 1972 @ .6% o 

COST IN 1972 • • 

Unit Estimntcc.1 
Price J\m()Ullt 

~l,UOO . 2,000.00 

1,600 6,400.00 

3,600 14,400~00 

4,800 19,200~00 

6,700 6,700.00 

18.00 4,050.00 

26.00 s,200.00 

48.00 28,800.00 

so.oo '4,500.00 

LS 10,000.00 

2,000.00 f3,800.00 

s,000.00 . 5, 000 .oo 

LS 5,000.00 

.LS 3~000~00 

LS s,000.00 

LS 7,140.00 

LS 10,000.00 

LS 5,ooo.oo 

LS 30,000.00 

LS 4,ooo.oo 

LS 4,ooo.oo 

LS l0,000.00 

LS 3,300.00 

LS .15,000.00 

LS 10,000.00 

• • • 286,490.00 

• • • 17,189.40 

• • • 303,679.40 

; , 
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-----------------~-1->A-1._C:_J_lJ_N_l_. ,-1-9_7_2--1.·lll--C-f:U-llY--------S-ll_C:_r:T_l_W_ ... EC-:~]-- ' 
J. F. Cf•MELLEfllE P.E. 

23 GREEN STHE!2T 

HUNTINGTON, N.Y. 1171J.3 

------------------------.,...----
r110JECT: 'l'HUHFlUJ,L L]\l~E DAM >--·---- -----
l\f!CHITECT: !mW ElX~I.i\im DIV .conrs/ENGH 

--- =;;;~t~7;;"'v~-=·-;;;;;·-r ··~;·;;;--~,-; l [ ll IAL 

1

1 UN7;-r---L;~--;I~-·· · 
EOUIPMEN'£ --:-~--~r,=-= =-=-=== l=:J=,U='U=·t===-===-...,=-~: 

t--~~Y~'A~RDc=....:..::C~-l~V\~N~·E~·---------l--:!:.l-=-:Xc_::;l~5-~}~10~P~>-11'-4~5PO 67,500 1=L7~{~)0..._, __ 4_0~,~:-_,o_o __ 
HYD!V\ULIC DOCll-1 CW\NE 2 x 10 II 15GD . 30, 000 1!.400 28 I 000 : 

t--...:C_O_t-_!P_I_IB_· S_f_,O;_i:..;.~S~--------1--2;..:.._.x_.--'-'l-=-0-~--'-' -·ll-'10-"J"-. G=-c" Q. ,__2.?:._r_Q_9_9_
1

[_l.?._, 0_0_, __ 2_6~'-0._0_0_ 
t---...:.U..;..T...:1:..:..L:..:J.;.;.:'.:71.:..::•.Y:.......:'I::..:'1:..:.m::..:c_.:_·~i....:...s ______ -'-_2:..:..;_:x...:.-.:::1.::.8 __ i--"--l1--=f:::..:sr:..:....r8.::... -l-·-'28, 800 I 9,1.0 33, 80Q __ _ 

PEJ:tsom:EL S'J'llir< TOi7ERS 3 x 12 " co ·-2-~ 9~jj - 2, ooo 
--·----------•--1-:>_:_1_8_., __ " __ ,1,!_ 1_2_0_: ;')-__ .. -_-. -2_-l~,-6-0--~-~) 3 0 __?~1..r.§_Q_O _. 

i----------__;:s;...::u~n:,__. -='r-=-0-='l'A:..:.:1:::...·, -+-----1---ll I ( 1 n , so o) I. ( l 5 L 9 oo) . 

r--~~~~~-l-~--i-__,l~I -~-~-;~l--;-~~-
~~-F-t_E.:...~-o-o-v.-~-~-1-If-~'-,n-__________ ,;__ ____ 1--_-j,[--~-----~1:1----~----~ 

DOZER 

ACCESS ROJ\D TOP 7.350 S.F. l... .... !ln lJ .onn SUR .. BRIDGE l EA l,000 5 00() 

IMPROVE R.R·. BED 268,000 S.F. l.5D 402,000 SUB 

ACCESS HO.Z1.D VilLLEY 72 000 S.F. l.OD 72 000 SU3 

F:tELD OFFXCES,SHOPS.& ·STOH 

I 30. 000 I ~000 

W~RD1.-iARE & TOOLS 45 000 -·-- .. 
FUEL & OJ:L 12, 000 r -
S'l'l\.R1'-UP & LliYOUT - 5,000 

MIX DESIGNS 1.000 sun 
CONCRETE TESTil\'G 25,000 SUB 

TEMPOR.l'.\RY LIGHTUiG 2,000 6,000 

SANITARY F l\CILI'l'IES 6,000 SUB 

CLE!>.tl-UP - 20,00J 

HEATING 24,000 -
PROJECT HA.NAGER 1 x 130 m<s - 506 65,QOO 

SUJ:>E RIJ.~'l':'~EDJ\NT 1 :>~ 90 " - '100 '.Hi 000 

PROJEC'.I.' El\Gll;EER 1 x 90 II - 400 36,000 
CLERKS 2 x 90 II - 200 36,000 

SURVE.l'.ORS 4 90 II 250 90,000 x -
UTILITY MECf!Jl.NICS 6 x 60 II - 300 108,000 
WATCHMEN 3 x 130 II - 100 39,000 

l'lINTER P RO'J'E C'l' :r: 0?-1 2,000 5 noo 
C0:·1MUNICA'l'IO>:S 5,000 5,000 

PO\'iEH DJ.STiUDUTION 10,000 10,000 

£_ .. ~....<!-
H?n nnn i; ?n. cinn 

,_ 
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L1\B 0 R Rl\ 'l'ES 

The labor rntes used for mak:i.ng th:.i.s study are ns 
fol.lows nnd include fringe bcncf:i. ts but not payroll 
taxes nnel ini:;urz.nc8. 

Dricklaycr::l 

Ironworker 

Crusher Operator 

Crane Operator 

Oiler 

Cableway Operator 

·Conveyor Opcr'ator 

Mechanics . 

-ncrr.cr.mm -Operator 

Maintenance Engineer 

Air Tooi Operator 

Laborer 

$ 9~00 

8.90 

10.20 

7.75 

8.60 

6.85 

s.10 

7.75 

7.90 

7_,,75 

7.90' 

6.85 

5.60 

.. 

. 
? 

' , 



SALVAGE Rl\'l'ES 

Salvage rates used arc as follows: 

Mobile Aggregate Plu.nt e • e G • • • • • 9 • • • e • 0 

Hi:ld.nq PJ.unt • a ~ e o c ~ e e G • • e • o • e o • • o ~ • • • • 

Ccrncntvcyor • • o e ~ o • • • c & o o c ~ • e ~ o ~ • e o ~ o • 

6 o • • o o ~ ~ ~ o • ~ o u e o • o o o o • o e •·•coo 

75°/o 

33°/o 

40/(, 

50% 

High Prcssu:r.c Hoses •• 0 .................... 50% 

D 1 . 60°10 rag ine •••••••••••••••••••••••••••••• ~ 

Trucks~ ••••••• · •••••••••••••••• o....... 40% 

Concrete Buckets • • • • • • • • • • • e • • • • • o • • • • 33% 

These salvage values are based on brand new equipment and 
represent reasonable values in an active industry. Doubt3 
on the pnrt of the contractors and others concerned as to 
the future avu_ilubil.it.y or profitability of this ty12e ·of 
work will.result in lower salva9c estimates or none at all. 
In this respect, mobile equipment and equipment of 
universal use will fare best~ _Appropriate monies have 
been incorporated for proper maintenance of the ciquipment 
during its use. 

The difficulty of reducing crew sizes below certain 
minimums, and in fuct reducing crew sizes at all, has been 
given full consideration in this study as regards smaller 
placements. , 

FINl->.NCING COSTS 

No provision was made for the cost of financing to the 
contractor. The burden of financing equipment, materials 
and subcontrocts usually falls upon the shouldcr·s of the 
vendors and the prices used include this consideration. 
Payroll costs are, of course, the burden of the contractor 
ancl he may well consider these costs in the face of the · 

-prospect of payment delays and retentions. 



\. 

COS'l.' ~SCJ:..IJ\TION 

EBcalation assumes a continued inflation on a decelerated 
rat.e, the:ccfo:ce perccnt·cost increases have not. been 
projected rnv.therna"i:.ic2lly but have been tempered by our 
best jud~icrnent lx.»scd on prcr~cnt <lt ti t.udQ ::-; anc1 cconoxnic 
ind:i.caton>. 'l'hc escalation u~-~ed :i.s actually ar.; f:oll.0-.. .. ,;;:;: 

1973.~ •• ~··~···· 8% 
1974.oae•••~•••• 6% 
1975.oo~•OOO•OO~ 4% 

Materials 1973 •• Doo•~~··e~ 8% 
1974 •••••••••••• 4% 
1975 •••••••••••• 4% 

In ma.k:i.ng'calculations the labor was assumed to be divided 
equally between 1973 and 1974 so that: 

1/2 of labor in 1973@ 8% cscal~tion •••••••••••• 4% 

1/.? of labor in 1974 @ 8% _plus 6% escalation • • • • 7% 

Materials and subcontracts are made earlier and are subject 
to less escalation: 

3/4 of purchases in 1972 @ no escalation 

1/4 of purchases in 1973 @- 8% escalation 

TOTAL ESCALATION FOR l'.lATERIALS 

• • • • • • • • 

• • • • 0 • • • 

0% 

20/ 
/0 

2% 



'. 

It is interesting to note if the contract is not let 
until 1973 the escalation may be as follows: 

30% of labor in 1973 @ 8% escalation • • • • • • • 2.4% 

50% of lnbor in 1974 @ 8 + G% • 4 e • e A ~ ~ 0 • e 0 0 - 7.0% 

20% of labor in 1975 0 8 ~· 6 .. : ... '1% ~ • ~ ~ 0 0 • • ~ • 3a6% 

13.,0% 

1/2 of purchases in 1973 @ 8% • • • ~ • • • • • • • 0 0 

1/2 of purchases in 1974 @ 8% t 4% • • • • • • • • • 0 6 .. 0% 

This represents an additional cost of: 

2% of $2,000,000 • • • • • • • • • $40,000 

8% of $4,000t.ooo • e • o • • • • • 320,000 

$ 360,000 or 6% 

£.QliCLUSION 

It is our opinion that this is a very realistic cost 
cstimnte and makes an excellent base for comparison with 
any other construction innovations t.hu.t may require 
analysis as to actual savings that may be achieved.· 



COMMENTS AND RECOM.MEl:IDATIONS 



COMPRESSED SCHEDULES }\NJ) CONSTR.UC'rION ORIENT.En DESIGN • 

It is obvious that compressed construction schedules will 
result in significant savings in the areas of overhead 
costs, funding, environmental control, field inspection, 
accounting and inflationary c;,calat.ion. This is, therefore, 
n prime area for rcasarch jn order to cut construction costs. 
Construction oriented design cannot be over-estimated in 
this regard; in-house co;1~truction experts or outside 
consultants must be used early in the design process. 
The designer cannot wait for contractor input; this comes 
too late. 'l'hose designs which minimize foundation work 
and volume of material handled offer maximum promise. 

EARLIER CONTRACT AWARDS 

As long as we are in an inflationary er.a, early start of 
construction will be as unportunt as compressed schedules. 

\ 

With costs escalating at one-half percent per month or so, 
design m11st be implemented as aggrc ssively as the construction. 
Phased contracts are desirable in this respect. Contract 
awards should not be delayed unless the r.iskz considerably 
-Ot~-weigh the cost of monthly escalation. 

FINANCING COSTS 

The cost of financing the work eventually falls on the 
Owner. Since the Owner can generally finance work at 
several percent less than the contractor, it is advisable 
to make mobilization payments, avoid unnecessary delays 
in payments and keep retention to a minimum. 

CONTINGENCY 

It almost always pays the Owner to tnke as much of the 
contingency as possible. When the contractor tnkes the 
contingency, the Owner pays all of it whether it ever 
develops or not:. When the Owner takes the contingency, 
he pays only for those unexpected costs that do arise. 



' •r. 

I\ 

STREAM DIVERSION 

The incorporation of stream diversion into and_through 
the dam by extending ~nd ·gating the ove0:rflow conduit. 
w:i.11 save considcr2.blo money in diversion wm:-k <md 
should be made par~c __ ?.~ .:tJ:iis ~cs ign ~ __ :. ·-

CONS'rlUJC'.L'ION ECONOMY STUDIES 

It is intc:i.·ci3ting to note that. the highest pc~rccntac:;e 
of direct cost is in the area of plant. Assuming that 
the plant is cf f icieni.:ly designed to the construction 
rcquiren"8nts of a particular dam construction, the cost 
is pretty well a function of volume and offers little 
promise for savings induced by technological changes in 
the plant itself. Considej:-able. savings may, however, 
be achieved by mc:iking the concrete demand ns nearly equal 
On·· a daily basis as possible. The desirability of 
cq\rnl concrete placements offers ma>.:irnum incentive for 
study to reduce construction costs. 

Fol: this da1n, cemcnt.atious materialn comprise 10 percent 
of· direct cost. ~he cost here may be rdduced by either 
reducing cement ·content, subsi.::i.tuting more flyash, using 
less concrete volurn0, or a combination of all. 

Formwork constitutes a significant percentage of the 
direct costs and offers a good target for study. 

rt,,.is ··interesting to-notc'··~··that· placing' and' ·vibration 
t:·ombined ·comprise less than four percent of the direct 
cost~-· and of fer little promise for savings. 

c.-3#-



COST AND FEASIBILITY STUDY 

ALTERNATE DESIGNS TO PERMIT USE 

OF SLIP FORM AND GrHER TECHNIQUES 

TO MAXIMIZE ECONOMIES 

BOOK CA 

CONVENTIONAL CONSTRUCTION 

APPENDIX: ILWSTRATION AND COST SHEETS 
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BOOK CA - CONVENTIONAL CONSTRUCTION 

APPENDIX: ILLUSTRATION AND COST SHEETS 

Page CA-2 Illustration 

Page CA-25 Cost Study Sheets 

--

1 Sketches 209-SC-l through SC-22 

2 Sketches EC-SI through SJff 





J. F. CAMELLERIE, P.E. 
23 GREEN STREET 

HUNTINGTON, N. Y. 
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FLOCD COf'JTROL. ,.__ _ __..__ 

·" 
1,6 It 

0 -,, ... . • ·. 
' .. 

STAGE-1 

D I V E. Rf? t O ~I ST AG :; -:~. 

, 
40.:t 

LAYOUT OF CELLULAR COFFER DAM 

.. 
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J. F. CAMELLERIE, P.E. 
2S GREEN STREET 

HUNTINGTON, N. Y. 

.I' .• 

. -·· .... -. ;... . ,. . : 

c.i • 
·' T'. . .. 
'. '. 

• 

- ' . . ~. 

STAGE-·rr 

• ·' R I V E P f:l:i A ;:-. '.I' I , C 0 ,..J 1'i 

DIVERSION ST/\GFT. 

./ 

SHEET Pll-E 
CLO SURE 

LAYOUT OF CELLUL1-\R COFFER DAlv1 



J. F. CAMELLERIE, P.E. 
23 GREEN STREET 

HUNTINGTON, N. Y. 

oATEvUN. /,/97 2.. REV. --- •· -·- ---.- · ··· s~ETcH# 2o ~ ·~ $~-

- ·· U/v/ 8 (JLL. LA KL; DAM 
/. 

CABJ_/;:;'"\6/AY CYCLE STtJOY 

ASSU1"1E C~N'Tl:RO"F MA.SS -- so-oFTFT-?OM P/Ck'UPHOA 
160 If BELOW II VER: 

C:.ABLL?WAY- BOCl<ET CYC~ 

LOAD BUCKET 
HOl~T CL.EAR OF-' DOC/<' 

HORIZ. TF?AV.E=L 
AccL-L.E:RATE 
TR Al/EL 

RET,4Rl) 

. ' . 

--100 1 

--300 I 

-100 I 

10· SEC 

/ 2 If 

I 0 '' 

3 2. It 

30 5EC 
I 0 II 

.. 

"· 

VERT. Tl?AllEL 

ACCELERA·TG 
.LOW../::R 

--3o_' I 0 ,ss-c.. 
- 110

1 /.'7 II 
I 

RE/AR&> ...._ 30 ,_ 

.. / 
j ••• 

. 3 I " 

VE"R77CAL.77?AVEL CON77?0LS: 

.SPO'T Q' DUMP BVCI<$/. 

1?&:11./J?/rTO /:>ot"K 
LANZ> BVCKL:T 

-:: ~ . . . . .. -· . ···•· 
~ ... 

... '•. 

~A-5. 

.. 

.t' . 

37 /I 

40 
. ,, 

~7 II • 

I$' ,, 
. ··-----.....--

I G 9 ..SEC 
. . 

2.MIN qq .Sec. · 

...SAY 3M/N .. 

-... , 



J. f. CAMEllERiE, P.E. 
REV. SKCTCH#ot.Wt')-SC-4 

KE. l)l.J..M 

HUNnNGTON, N. Y. 

II IS A6SUME;P 7HAT7JIE C'A8LEWAY AVAILABILITY WILL 13£ 7.S~ . 
6TARr-UP l='li'ODUCTION WllL BE REDUCIED TO ALL.OW FOR GETTING 

Off'" THE ROC /<. 

PRODUC770N WILL AL.SO Be REOUCED AT THE" END Or "THE JOB TO 
ALLOW rOR SMALL POURS INTHE TOP OF 77-IE DAM. 

77-IE MIXING PLAN! CAPACITY "FOR A CABLIEWAY WITH A POURING 

RATE OF 12. 0 CY P£R IA 5HOULl) BE APPROX. /, o)(/20 CY .::: 

ss / 8 0 CY /I-A . 
FORA 3M/N. MIXCVCLE 180/.20 ~ 9CY .. u..se 2.-4CYMIXER'S. 

MIN. CAPACltY OFCONC. MIXERS R&:C!iJ.UIRED IN ACCORDANCE WITH 
l!!M II I 0- 2.- 2.000 : 

MAX. '5/ZE OF' PL,,4,CEMENT :r 4 CY . 

AVERAGe L.IFT • /8 " 
. I . 

MONOLITH WIDTH= 6 0 

MAK. 77ME BETWEEN PLACEMENTS : 2.. I-RS 

4£>-P-L.Ar-E-.M-EN"T:S ):;'EQ. 

/(,. 

-- PLACEMENT PRO"'FILE 

FOR CtJM Pi.STE 
2.1-R CYCLE 

Pi.ACEMENTAREA =- 108 CF/1,5 = 7'2 SF= 8 1 0"1'·81 5 
60/8,S:::r .7+PLACEME:N'TS ACROS....S. s~y a·PLACE.MC:~rs.· 
lcJTAL N!!. OF Pt..ACEl\17EIVT3 r- Bx 5 ·= 4a EA ACl?OSS GO Ff' 
l'V//N. CONC. R.EaUIA'EO PER f-R = 4-0 x 4 • 80 yd/ . 2: /H:f> 

MIXEP CYCLE: CHA&?GING 2.0 ~EC. 
MIXING I 2. 0 I• 

!)ISCHARGli I S- ,, 
CONTINGEN~Y I s- I• -----
7 trrAL I 7 0. S'.EC ., . 

N.!l OF"BATCHE.SMIXED.PERi-R.- 3600/170: 2..1 
, 

MIXER CAPACITY REG. = 8oh
1 

:r. 3,B cf. 

tA-6-
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-- ·- ·---- - I 
SKETCH# 2.ot:j-<;c. - f: 

J. F. CAMELLERIE, P.E. 
23 GREEN STREET . 

HUNTINGTON, N. Y. 
CC1'.i1\I. 

A'.:s.suME A~ERAGE" M/X'.E:R our;our o;==- 1209/{R 

7?EO..Ul7?E.D CE/\?£11/T t( FLYASH ..SUPPLY /1-R · . 
c,: 120 cy x 192·" = 2. 0/000 '*:::::: b/h6t. ... 11,S-rt:JN~ 

F.A .. : 1:2 o c7 x 79 ti ~ 9.S-rJ-0 k = '3 '3 ,, a. ~7 ~ 11 

" 
Ai.SSt/ME 6 1-R "Pl?O/.)()CTICJ/V Pc=;? .D/-JY OR r.SJ-1/r/, 

---..-.~-__,.,.._..,,,.-,..,M..,,.J~M~~~,._..-~ ---
0 

l::;,'E-c~?.Ull-?ET.> ...SU.Pl>LY /DA>; 

CcMEli/T t //1 .S- 70111.S >c" 6 ,::;. G 9, O 727/i/S 

1=J.c. 
;z=.A. 

4, 7 0 ,, . 1'! G A ..28 , ';;)- .. , 

·' -' ... 

· · I ')2 # 

,, 
~-.. 

"PINE" AG'()' . . U-q
\3 ,/' - 'II. "1-

. -2. 9f'i 
l'lt '13 '/' 
17,.af' 

'35." G:I· 

79/t 
940H
G7t.;. tr 

c;,7~ fl 

..:J;G<tCF 
~1 06 II. 

4,00 ,, 

8,00,, 

b * / s Tarts/ m 
.3 ~' s- I/ 

1 " . -'!) ,,. 

12. - "".4 
G"- I~" 

Ii . 
. ' - . . . ' 

39, .s- ,, .. 
131.fBif 7 91 0 " 

.J?£~, AGGREGATE ?R'oPUCTION PER HT. 

/20 cy x I, es TONS = .2.. 2.2. /OIY...S /1-R 
' 

I 

I '2. 71 00.0 ~c( Co.-J c, x /, B S Tot...J_S , ::-· 2 3 /1 00 () -y-;,/"lol-c, I 
1 

. ?1..us cc;=Ft.:rZDf}M 1:7c '1,oob f 
2. 4o Oc;>O T:. T: Pr?o t:: .. f I I - , 

.... ,,.. ... ________ _ 

,_ 



I 
I 
L 
I 
I 
! 
i 

! 

I 
i 
I 
I 
i 
i 

HUNTINGTON, N. Y. 
/ 

AGcF:"sGr-rTE nJiNr ?1?0.ovcr1oly' .. .22.s-ToNs./1-R oR 
· · /S-0 cy 1-oosL.:: 

L'OO..SL?. CY - /, S- 7(:;..V .. y cy 
SAN/< cy == ~7 ,, .. 

AGCRE-G'/.ITE' ;.?L,ct1vr ).)L~NAtiv P.~l? />1//vC/7E- = 2.2.S-... 3,7.S ra,;-cs 
· . GO 

LOO.SE_· CY F(E·G(, = 'f/};9° = 2.,.S cy · '· . 

13ANK CY 7-?.t:-a. .,. ~7.!>- :::: .2.1 2 c.7 
. . . I, 7 

. 2..:.fz_ cy Dl-i'AGLIN£ Ov/PUT ~ 19S-cy 

· · ·· AS.Sl.J/dG"" ~o~ or-0Pi7M0t\f' OV7Pt/T t./hll(l-1 IS A. 
FACTO?? OF O,tBS-

·' ·AC7Vr~L- OCIT?tfr = IG.S-c::.7 

. A/AIT 
LOA!) 

"POLL Ol/T 
HAUi_ 

01S- MIN 
3, 0 "' 
0 1 2 .:r " 

20Cl{)H SJ/, tJP 2, O O ,. 

N411 CJ, s . II . 

7)()/4P /. 0 ,, 
PCILLOUT .. ()12~ , 

R£77/li'N I, S"" ,, 

9 1 0 /"II/I/ 

M OF <YCL6"""S //)/ §1:J MIN.= _so;:,, s;s
<:j 

.s; s )< 7 ,8.i/IYK YARl>S/lROCk == "38 I .s c y 

' ·. 

4 77-?UO{S WILL /.)t:.:;u //ER 4 )( ~?8rScy :. I SY. c.y/'-1:? 
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J. f. CAMELLERIE, P.E. 
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J. f. CAMfllEfUE, P .E. 
23 GRE£N STREET 

HUNTINGTON, M. Y. 

C!l'J,,M ARFA s REG.. 

'FD() N D"\7 ION 
UPSTREAM rAC..& 
'DOWNS77?'EA1'1 FACE 
8ULKllEA[) 

TOIAL ,LV?EAS 'F-"ORM MATEP'IAL 
-......---~-----~~r-------~-------S, -!;- G 2. ..5 ;--

ce>,.2. ~ I 

0 s- era 

1.800 ..SF 
2200 ,, 
2..50 0 ,, 

. ~-···· '· ·- ........ . 
'!8.2- 80 

--···-·- -·- ---~"--··-------
TOT.L)L 

S?;t)R7"£R ~ORMS. 

UP..,IR.EAM · 

OOWNSTREA/VI --

..SF 6.SO 0 · i.S~ 

. 6,~3 o. SF I l~~OCJ 
G,400 ,. I /,400 II 

----·---- ·--··--·----t--------------
" TOTAL / 2, 830 SF 2...,800 

b'~LLERY f/ OTH~R I G, S 0 0 SF 

INi". FORMS 

PUNP'5T~IT/O,V'FORM~- 9,55'0 SF 

. VA~!? GaAL.1.-EF?Y rtJ[?l:l~ Z 2.00 6F 

CANT/LJ:VE"R P'aRM~ /0]
1 
Z.JO-SF 

I 0 SE/..$ R»E~. 
I I 

/0><-GO)( B 

13ULKHE:AD P"ORM..S :Q/.600 S~ 

7 Se7:S RE°'. 
7·x120'><-s'· 

Cr?t&T "FOR~ 
2 -.5£73 7i'E61. 12.100 ..Jr 
2.GCO )I 2 

1?l::IAIN!N6 WALL 7,~5"0 i.:s;::-
..... ______ ••• !-.-· -·----

·A-2.1..-

-3,ooo uP: 

s. c; (}'() tS P' 

/, 5"00 .SF 

4 8 o o . .sr-

6, 7 2- o ~rr 

S-.2~ 0 s,c ~. 

2-500 SF 

.~J. 



J ft c· A A~ll!l ( 11;,~~~ '-' ~ • r. ~~ii;,.. • .. ~.~r:,,,sf;, r .r;_. 

23 GREEN mm 
-tfUN'llNGTON, N. Y. 

. _...,:111. wU fie~ I, ,v1 Ja;Km.v, jl\F l't I 1 \ -,i -a.•"'9'1 , I 

11'u M.r-;u k\.. LA~ a t? AM ... _! 

p~auoNl-JOC..K. RIV'~ b ... ~,~ . ~c?>HL ! 
l'.tc?tJ ?jR: UC.'"f 1 o~ -JC.H t:.Pv~e 



co~ STR Uv1"\ ·o~ ?~~ EDUL ~ # D~LAY~D ~O~?TRUO'T l t?~ ?TAf<1 
v~~ JM..l. .FE.e>. MAK Al'R: MA'< JU~~ JULY AUG. ?tP1. ?1~1 ~tJV. . P~c.. 

''\"74 
. _tc?tJG-1\ ~1'•->:~ PtfA't, 

!- -

Iii I 
I
~ - :u 

jZ i1 
:< ~. •: 

. in . 

-~ -u -l, t 
~ 't'I. ~ ~ '1-~~--1~~~..J-~~--l~~~..+.~~~~~~-+---~~~~~-+~~~+-~~-t~~----r~~-,--~~;z. c 
'\ c 3: ,
/OJ~ \j
c z:. c 
("' r... r-·_ 

~I~ ' 

l~75 
,L_..;_....,!__ _ _J__---L __ L-,__...1--_-J.-_---L._----1._____...1--_......&..... _ _.....__~_~ o ~ I -

z_ T' ~ ~ 
~ I"" :c 
\' "7J w * c,Le.A.~ -uP', D~l-Ao~iL 1?. A11P~ t ~~vi~?'N~/\et--t\ 

co~.rrz. Av1L>~AL ?OMPL.ey1t1"..l ~l\T~ S'Ef 15'.11>7~ 

r 
~ 

' 

:J:. -(\."' < 
O' " \J ..--< c: .,,, .... : 

~ 3-:~ 
• 

"I~ ~ '1' 
> -..c.. z:. 
~ 
~ 

~ 1"1 ~ z. 
"' '?! 
-\ 
> 

-?t 

-.i 
~ 

~ 

i 
~ 

l 
• 

~ 
" .... 



·COST STUDY SHEETS 

.:: 

1-



,
' 

... ,. .--.. -· _.__ ··~ 

J. f. CA/./1ELU::RIE, P.E. 
23. GRC:EN STREET 

HUNTINGTON, N. Y. 

INT: CONC 

cy 
93000 

-·~~~-~J{)/v!:'7/7i-- ~cv. ·- - · · -- sKETcHft- iC..-- s / 
· /) -.1F:.'Ol ' L .·(£ .lVlt'1 

Xl/tO .: 130,0 OC) >< 1,10 == /02. QOO 
CWT ' Cvff 

/.37~,. -3'115001.bL /286::: -35CO D b61 

2. G 600 ><"83 = /f7,S-OO X.78 =- 2CJ,300 

8 

,· 

Clv7 Ch-I 

· /..:376 .. 12, 0 ~~. 1 ;...?f:JG. = .:L..L9 oh/,·l 

oc () -

I 

I 
I 

;<. 4-.70 . 37, 6 OOC"'f 

·"'ft2.St.bt .. 1ocoo 
. z7r.t.. 

2//;: i 00 CWT 

.0~7 /(.J-"Q . 

~ ;;_ 70 (..) 

. -r0771L?~£-8ocibb! 

Ccc.-·Mt:;V7) 

('FLYA $./../) 

t 
' . l. 



........ - =-· 1c-r;,:1'Ai:rTi:oTI:i5'1:---r------------------~lllilll!!!I J. F. CAMELLERIE, P.E. 
23 GREEN STREET 

HUNTINGTON, N. Y. 

~ UA !?RY CJ pcR,A-71 ON 
I 

COSIPSR Sf-/IFT 

I FO??G:MAN 
I l)F?.AG'l!tlE· OP£R;4TOR 
I 0/LcA' 
I 6 ? O 7TIE I~..., 

' LABtJR solit..lc--sl 'T~L 
8t! 7 6 . 00 7 GI () 0 

G.;?,2.0 -. 6 ~ 1.fa o 
.., r.- -"0 __',\) -'\ I •";i /, 
~..:;,v "'-"'-" '-'"' 

.... ----------1-------i------
2 q ~I. s .')I 2._!), 0 0 ,2 c;,. 9, 8 0 -70TA L I S/-1/ l'=?

IOTA L- /TCJN . 17 

/Ylt.SC. TOOL..$ EiC. - 1s-.ao , o I 

e; /h-'tJC l·t 1?RI VL:I\' .5 

T() TA_- { I TOl't' 

x. _249_;oq o 
22-).. !(,;,oo 

# 3
1 

-;_a--o /n o rc · 1: 

. ·91+f 

I 
. /69' 50 

.// 

-z.7,;;;00 
_ 2.Z, ooo 
... ----____..--
4 .. 7) coo 
·ti ,-"IJ .. ,. 72 Cl o o u ~ E 
--r- --

('10~((./ z. 
~t /.- JI , ·,-
1 q_ t•f'P L 111-'t: 



,r 

J. F. CAMELLERIE, P.E. 
23 GREEN smEET 

HUNTINGTON, N. Y. 

oA:r'E-".Juw'tz i /7.2 --R~-~.- - - sKETcH# Ec-5 
R l .. 1- L.f) l<.l:: DAM _.-1 

/y//OC/-:'?7/}-(.f:Z.? B/J,.S/N ( c-odJJ 
. I 

CO.ST :JTUD)/ - DIRECT co~ ··-

{!) __ , 

2J/ 

OP~RATIOIV Or-AGGREGATE PLAN/ 
.,,.£.ps-;:.E.J;::::z?t-Sb'!.FT ( 1$ 8 o TON.S /.s1-11;::-/) 

LABOR SUP/:>..:Uc:s TCiTAL 
-,-F--O-,·-;'£_..:_M._,,._q_N ____ -t9~-p-- 7 0-~-;---------- -7-G-. a_o _____ _ 

I PR. GRUSh'cli~ 

OPEF?A/07? 

I OP.ER: FOl-.~ 

OTflL:f.? CRUS'i CT-?S 
I OILER · 

I \N'E1-DER 

t lv1£'dlAtllC 
I Cl?/INE· OPEFt. 

I 0/LE7~ 

.-

.,.20 , --

7~ 

c,7-d 

10'"'0 

780 

& 2, [.(J 

G2£f 

.,rq!" 

81 Go 

G2 f! 

I CONJ/. OPERATOR 8E~ G l/ £f 

?OVIER I 1-R 
! . 
I . 

l?EPAIR P/.lRT.S 

0/L, G'RB>5£ q 
HI.SC. 

---

JO. cJO 

GO.OD 

JO.DO 

62.50 

G2,50 

S~/. 00 

81. GO 

G2,o0 
--

G~I. 00 

/0. oo 

60,00 

/0. 0 0 

WT1\L. cosr/sHIFT S-40. I 0 

___ .____../ 

COS/ j~N ----1'-----~--~-- --~~·-l> , 3 L/ 
~.69 () cosT / cy ( (!> x 1, 9) -- _________ _:-..._._ ' 

• 



I> .. 

J. F. CAMELLERIE, P.E. 
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HUNTINGTON, N. Y. 

MIX PL/JNT CH.ARG/NG RE.SCREENING t cEM.t::N'r 
HANPL/NG f/ CONCRETE IY//X'ING 

MA.SS CONCRETE PLACEMENT WILL B.C:: DON£ 
I SH(~T?EA DAY TOTAi-iNG 231. DAY-.5 "£/' o/-//7=76. 
DU/f'!NG 11-1/S PC.7-?/0D APPl?ox. /27000 cY OF 
CONC R.E..77.!VJ!LL · l.::?-"~- T>OUl-?L.-::O. 
AVERA6E" ?.J-.?O D UC.7luN ,v.;=::~;Z":? ..sr-1-1.;:c: .. r ::::$$«:) C>L 

.. · LABOR .SUPPUES , 

-,-\,.;,:)-c--.. u-p,~~-R-u_R_,_F_D_A_c._1.v?_A_A_~-l--r;i!--16.00 I . . I 
co . 

. l.-PIANTv?.E7?ATOA 1- · 62.,5D ---
/ R.t=SCR.l:E.EN OPER. 77§ 62.00 
I /JS8J5 T 'JZESC/2EEIJ ~P(:/2 7'[ (;.2_,00 

/ CONC ,.. Dl.SPAT'C/-IE:R s~ "it; ,,Bo 
f! 4t1 80 

I LA&ORC'R 

2 /vlA//'r'7E/VANCE LAB. cJ-0 I 09. oo 
.; 

'POWER 

0/ L I 0 UPPL/ £.!S 

7VTAL COSTPl:::::.RSH/l-l 

· :fOTAL CO.ST 7>.ER C)/ 

10.0 0 

/SO.OD 

30,00 

TOTAL 

7t;;OO 

G2.,SD 

6:2.00 
~z.oo 
l/t/, so 
Lf(/., 80 
.. · 

I 09, 0 O 

ID ,DO 

(30.ocJ 

C.,f)/~/ 0 

I. /8 

• oz.· 

I .(.O /cy 



:.!3 GREEt--1 STREET 

HUNTINGTON, N. Y. 

COIVCBETE COOL.ING 
COST PER .SHI i-1 

REPAIR PAl?TS 
Ml.SC. 

TOTAL COST PER ..SHIFT 
CO.ST PF-R CY 

I BELT OPERAT07-? 
I Iv? /.II !ff. LAB o 'R 
J-::>OW.E::R 

R L~-P,.LJ IT-? PA ;=;·7-..s 
/'r"'l/...SC I 

707AL COST-PER S/-/IF"T 
COST pE-R C)I 

LABOR. .SUPPUESI TOTAL 

30.00 .3 0. 00 

30.oo ~o.oo 

. 2s.oa 2.s-. o 'o 

----:i 2. 0 2 '-;;--;;-

: I ·• 3 G 
. . i 

! 
I 

G2..,50 

.2.00 z.. () 0 

- ---~!_:_~~9-

J, 2C I 

1'3C 

1/9, SO 
. I {[ 

I / ,t;° tJ 
_ _____,_)....._, ........ ·z ..... 1__.l'--=c....;;J4....;.• ...1.Y...£:P;...:•:....____,,,S1.i.,.1 ... :.t._ 



-
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J. F. CAMELLERIE, P.E. 
. 23 GREEN STREET 
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• 

"i, ' •" ' . ,, 
~~.S-o ·x 53· o .. 

I. ,, ! " 

. · R 7 -o x \ 15-o - .~10 s s. r-' -
~ 

~ I 2t::l 5 O O S1 F' I 

, I .~ I I I 

. 35 5·" x ~ 50""0 . ..:-

- JQ.~50 S- FI -. .1 of. Ex IRA fOR '5 LopE 

- q G.o.o o S· F · -
... '.. . I 'I. ' . , . 

· · soo--:o x ~2.o-o 

.. 
. I ,, 1 • •I 

2 I O-() X 3D Q - 0 :: ~~OO·Q s·. F; 
::: :. 

·'. 5'/. ExT~A fO~ SLoPE ~ . 3 I 5 o 

. .... , •' I I '· 

I :3 ~ -o x Io O -D . \ .35 0 0 

. ~ 
~- t'-
•• l • . : . 

, 

' 



J. F. CAh\a.1.~"2, P.!. 
n C3.'a'N mer 

HUNMCGl'OH. H. Y. 

FOIJNDATIOIV. 
LJPSTR~M ~.k 

7:>0WNST'l?EA>1 FACfr:. 
BULKHEA[) 

TC>n:')L 

STAR'TER 'rORMS_ 

UNIFrEAM 
OOWNJTREA/Vf 

1 
REO.. 

TOIAl AREIAS 'FORM MATEl?"IAJ.... 

S, $ G 2.. ..5F 1;80 0 .SF 
6,2. 2 I ,, a.200· N 

r;,s-co I 2..50 0 ,, 
. ---L ....... _ ....... 
18,2- 8..3 SF 6.SO 0 i.S~ 

I 
G,~ao s;= I 1,~00 

--· __ -~-1 "l_o_o __ '~-~·-Lt_o~o __ '_' __ 
707A L /2, 8 -3 0 S.I=' L,8 O O ..J'F 

r;"~LJ..ERY f/ OTHER 16, S 0 0 SF' -3 1 000 -JF 
11'1'7": FORM..5 

PUNP ~TAT!t;N F'ORM'5 9,5SO SF 1 S: Cl/O ~~ 

WA72:,lf ~LJ..E.R~ rgr;tt.J 2. WO ~F I, s-oo "r ,. 
CANr/J....£-VER Pr:JRM-3 /07

1 
2..JO SI=' 

/O·S'~ 1?GCC.. 
I I 

·/O•ti.OK 8 

. 1:1ULKHEAD l=ORM..S S"I. 600. S ~ 

7 S.l!!7"3 n>E a. . 
7 ·>< 12 o '><- a·, 

' . 
'· . 

. C'Rt:fiT 'FORM..S 
2 ...S.E7J 7? E ~ 
2.GCO ')I 2. 

'1?ETAININ6 WALL 

liJ. 10 o · Jr 

4 8 00 .SF 

6,7 2- 0 1.51-

2...SCO SF -··-·-·-- ·-----------t--------1'---'--------
~~J 



J. F. CAMELLERIE, P.E. 
23 GREEN STRC:ET 

HUNTINGTON, N. Y. 

DATE Jur--JE ht / T2.. REV. sKETcH>t tc - ;:, ici 

T F;. U 1'··1 P:i U L L. l A ~~ E: D A Iv'\ 
'P £ G .. U o N N 0 c \-:._ \;( \ V E R b I\ ~d i-4 1 (.a ,,,Ji ! · 

.FOR tv\ C 0 :~;r. 

- POUR LEf\lG TH (F)I (-1 Ef G HT CF~~ AREA c. '$· t=·) 

6 
·--

G·G7 
-· ---· 

7· '5 

7•5 62.·5 

------~-r--------------·--·--·--·--·--·--

12.0 
·-----··--r--------------.. -

7 o 
--------r------------------·-·-·-

7 210 
-------------~-----------------

7 • 5 82'5 
r----~-------11----~----·>-· , --,-,2 ·5 7,.5 

--------i-------------·----
5 2.5 ______ ,__ ____________ _ 

4. cy 

b) 
.i-----------t----------· 

' ~) 12 90 
------------·---· ----·-----------·--~- .... ----------·- --------~- ---· .. ·---------·----····---------- ·-----,..,. 

"') 30 -r 5 r ·-o, ~7-0 .__ 
-- ·---------

\ I 7 .77 
~-------l--------· .. ----------------- -------------·--·-------.-----

' 

(.). n a .Jf ,,.., 
\...)7'> .J •r .. ,1..} 



t 

t 
I 
) 

I 
\' 

' - ' 
{ 
I 

t 

I 
' ! 

' l 
I 
I • 

i i ' 
f 

I 
I 

- -- ~ .... ____ ,. - -- .. " - .. - - , .. -

J. F. CAMELLERIE, P.E. 
DATE.Tut~f" j,1 -/7_ HEV. SKETCH# E::C·'J 

T r~u 1\,1p,uL1... t~k ];. ) /.\ ~·/ 
23 Gf':EEN STREET 

HUNTINGTON, N. Y. 

POUR LEI\J GT 1-l 

_I 
6 ~)+ ·Go 

7 10 
/. l 

---~ 
. b) 30 

B. ~; i- ·12 

\0 

pr:: Q u o N t,J o c Y.-. R 1 v t: r~ r'.:i As 1 ,,,J , cc, 
r-:-of\ \V\ CO~~ T 

' 
r-1EfGHT (F} 

-
c;· 

·---~ ... -~---

L 
/•5 

---

(1=;l AREA (sj 
i:>1F. 1889 'G9 ] 

--,....--------------- ~ 

--+--~<S <? ___ _) 
J 75 __ ) 

---l--- . j 

-7' 5 
-----------

n ,.,, ,,- t 
'/. ... ; .... ) l 

----··- ------:-----·..:._·---------····------"t 
-7· 5 

.---

!·5 

90 _J 
- I 

75 ,) 
b)I' ---- - - --- - - ----------- I 

2-0 -r~ __j __ 

c.) 15 G 
---

9. 0.) 30 G 

+-' ~6----~-~ 
~-----1:0~------j 

---------------··- ___ , __ ~---.. -------~-------- -----··-·· -··1---,-i-4 ______ l 
. b) \0 .G 

---------------
, l Go 3 10. 
----~ --------

11 
I 

I 0 7·6 0) 
-- --,-----··--· 

------,--------- ·--- ------------ ~-/~ 
160 _.) 

------ ··----·-------·--.. ---
75 I 

' _/, -----· --·-·----- ---H- • 
. b) I I 7·5 

-- ----------------· -
. D? •r:::. () ,,_ ,,.,..,., 

----- _______________ __;,--/., 

- ·c) .tqO 7·5 
-.------- 300 __/: --:--·- .. _ _. .. _ __,,, _______ ._____ ~ 

12... V\) L10 6 
----- _3~--~-----/ 

b) G 7·5 

c~) 12. r 75 -- ___ · ---~---
q) 7 7·5 

--

£15 . -- ________ ______-./ 

90 _/ 
------ --------

51'5 _/ 
-- -------------

e) 12 7•5 
.. ---

90 _./ _ ... -------4"..-•--·--r·---·-
. ~) B 7•5 ----. ------ ______ , ___ ,_ ,__ _____________________ GO 

_ .. / ----·- - .. ---·-····· --------¥--~~--
o) ·5 3, 

-
15 _/ 

13 . Cl) 20 7·5 
----

ISO . · _________________________ __./ 

4 62 .. 8 ·69 . 



... ---- __ ,_. DATEJ'Jr'lt l~t '7). HEV, SKET~-~#-E.c.·$Zo 

J. F. CAMELLERIE, P.E. - U~1 _ U l--L LA, t. F Q/\ lv 
23 GREEN STREET 

HUNTINGTON, N. Y. 
E6JUONt·lOCK RIVER &~.5!\'L C.OHt\J. 

FORM COST. 

UP STREAM .fAC e FOR/vtJ(~ouND. FogMS) 

POUR LENGTH (F) HEIGHT (F) ARE/-" (S.f. 

-. 
B ··-vl • -46 2.3 I c;,c7 

-·-

13 b). so G 30 
- - ·---

14 ~) lO ~' 67- GG·7 
- .-

- , -- -----.......--·--· .. 
b) 2.5 1·5 187 ·5 

- - ·-· 

\ t;: ~o \9 "400 
-

I G ·" 
I 

2. '5 
-~t--

10, 2 .. SQ - -'···---

10714L 
~-----·····-556 2 c;· sr-~ 

.:-s-G.J : 4 = /900 
; 

.. 
.. . 

. . 

·-

" 

'' 

i. 

: 

\ ' 

. 



I 
I 
I 

I 
I 
\ 

r·, 
I- I ~. 

J. 1~. \...AMtLLtKlt, P.E. 

23 GREEN STREET 

HUNTINGlON, N. Y. 

DOV/ N .STR .. E ,-: .... M F AC. iZ F OFZ.M..s 
(T-OUNO · FcJl?lvJ.S) 

I 

~-----L-E_N_G_T_. H-(-i:l,..._)_H.-E--l-G-~-, -T-(r--q....-1 _A_R_E_,-Ad 

J---+----i---7-,-5---·t---- 6 4---Ll--~-___./--I 

- L1 · . --- G·G 7 : [ 2G ·G,S __.,; 
1-___.., ___ ....,. ___ 7_· 5-----,-----;-7' ;- I 5G I 2. 5 __,; 

It. ~-r . --775-- -3 2 ·5 
i---..--i--.------+---· -----------·---~ 

13 . 7·5 q1·5 

~----i--------,4- l · !_'.!_.:__ 'C:~ 
4·5 -+ 5 '22 ·5 

i-----+-------t--~-. 5-.--·~.- ~ 7· 5- I 6 ?J ~ 
-!---+----------.. -·--· .... __.:. ··-·--------· ... --~·-r---------- .. ~----__./ 

3 5 . . 7 . ·5 . 2~~ i' 6 

- e) 3.5-----r 75 G3·75 __./ 
-- - --·-----------~--'---_ .... ___ __.._ . ._._,..__ _..,,/',' 

8. oy IO 7.t5 15 
i----1---.....---··t----------.. -·-------- _______ / 
.__~ ___ !:?)_+-____ i _B______ .. ! :_ __ . ___ 13 __ ~ _____ _..; 

c) I G· 6 7·5 12.?;·75 
. 1-----i-----1-------·--·i-~------i----~ 

d) I \ 7· 5 82.·15 
1------'-----+----------t--.......-------.,.-----/. 
i---+-~~~----~-'-5_·6~--~~~---7_·_5 __ ~ 116·25 _ __./ '4· ~ 

'b) JG 7:5 12..0 . ;,I ----------------- ----··-~---,----------
e) 17 7 • 5 I ·2 7 I 13 

1------1------------t--~----·---r-------/ 
c:i) i-----------t--~ ____ 2_5 ____ ··-i-----::_7_· 5 __ '1--"\_8 __ 7 __ · ~ 
e) 

I -
s. 0) 

b) 



J. F. CAMELLERIE, P.E. 
23 GREEN smEET 

HUNTINGTON, N. Y. 

. . 
. . 

. 
. LU'\1&.;..JLJNt: J:.:.t /J.- n.&...•• ·-- ·-.;..." .... '"--'''" ..._._, • .._:, .!'.,. (. 

Pu r. Bu - !_ L. A ~~- F D A., b 
E'QUO f·,!l',\OC.:I~: RIVER E-f\~.l\'J, C.nt~I~ 

. . FOF<!·li c as T . 

DOV/N STREAM FACE l=OR!viS 
( rO UN I.) 7=0RMS) I ) 

POUR LE t\J G T l-1<n1 HE/ G ~ T (l:t.) ARE,,...i\ ($.F.) 
. ;;..f· ~~'21•4'3 

. 5,·c) 30 ,. 5 45 
, G. 60 .. - 3- L 16--0 

--
7 00 '40 7'5 ..,00 

--
b) . 2..5 - 7·5 ·187•'5 

. B· O..). .30 . 7·5 2.25 

b) 25 7•5 !87' 5 
-· 

C) \ 2. 2. 2.4 
9, °') 20 7•6"' . ' 150 

-· 
b) 2>5 _7·5 2.62•5 

, C) 15 I•? '"'·· 2.2· 5 . 
.1.0. '60 . 7•5 . ... 450 .•. 

1 i. oY 2:0 -~··S- 1-'.50 
-.. b) .12. 7'5 . .. 90 ,. . 

-
. c) LO 

•' 
7·5 75 

~ 31· ~·5 " ~ ·, 13 Cl I :;; ...... -
1$. c;\) 10 '7'5 '17' 5' 

---·-·----
b) 3-4 '2. . 68 

.. 

14· o.) ?>7 G161-· 
... ·. 

?..'16'79 -
b). 2..3 2.: '46. 

~-~-----·~ ----· ·---·---·-,--.. -· .. ------ . 
1r :) . CA.) 5.3 G·67 3 1~3· 51 

--
b) 30 1'·5 ~5 

16. 2.5 5. . l''-5 
- r- l,l-,,...,-, -;-. .:p;r--· . -

.l ,, 
I 
I 

;I 
I 
i 

:! 
I 

'I 
.i 
i 

,, 

,_ 



j 

I · 
f 

I " c 
! 
i 

- ~ 

J. F. CAMELLERIE, P.E. 
23 GREEN STREET 

HUNTINGTON, N. Y. 

. . .. . . . 

-· 

. 
·~ . 

. . ... . 

-r?.. . 
-

Cl~ 

b) 

e) 

c\) 

~· 

I 

DATE.j"o1J£" }::t 1 J l HEV. SKET~H#-E C :-$ z_ z: 
-RU v1 I? U L. L L.f\}~. 6 D/'\ t-'1 1 

T: r.). u r 1,1 t--J o c 1~ E 1 v E. F~ ~ ... /, :::. 1 M , co n 1 ! , 
.:oF\tv1. COST. 

DOWN STR~AM 'FACE FORM~ 
. ("'FOUND, P·~DRFl'S) . 

aF. ~ c.::;o 1 · ·z ·--0.--~·····-- -- --· 
40 ~·5 · 1 

120 
---

5 37·5 
- --

B 7·5 Go 
I I 7.•5 

I 
6'.?.' 5" 

..:1 - 7•6 30 
-

, · 

--·--,- ..... r 
IOTAL . 6221 I 73 (5/j. ~ 

, .. 

... 

. 
T 

' ' 



J. F. CAMELLERIE, P.E. 
23 GREEN STREET 

HUNTINGTON, N. Y. 

UAll-:..Jvrito 1.:.1 . , ... t<t;.V, . ::>Kl;. 11,.;t-1'1 
(,;.. L. b ~:~;-· . 

DI''\ M . 
E(2.uo Nl·~oc~~ 1211.Jt:R ~/.\S\\",l CoMt-L 

F o F•: i'v'i C o s T; 

LIFT S1ARTEFi FORMS(UP-STRE"AM). 

POUR LENGTH (F) l-IEIG f-IT (F) AREA (S.F·) 

I 0.) ID G·G.7 GG·7 .. ___ .. - -
b) I 0 /'5 75 

C.) 10 7•5 75 
----·---------..-------

c\) I 0 /·5· 75 
.. -------------- --

2. .CA) IP 7·5 75 
- -.. b) 10 7•5 75 

- -

C.) 7~0 /'5 150 , 

r--- ------------
cA) 2.0 71 5 150 

---·---·----
_____ ... . 

~. 0..) .30 1 7•5 225: 
--- - ·--------·--· ·-·--------------·-----

b) \0 ~----7_~5- 75 
~ - ... ·--·--·--_,i.... ______ 

C) 2..0 7·5 ISO 
------ ---·-·--·-

_,. ___________ 
14. Q-) 10 -7' 5 75• 

----·------------·--· ---.. ---------------~-. 
b) 10 7··5 75 .. 

~ - --·------ ·~··---

C) 10 7•5 75 
- ·- - - -··-

0.) 10 7·5 75 
~ 1--·-·---- --~---·-.... 

-e) 2-0 7•5 , f 50 
.. -

5, OJ 30 -7.5 22.5 
~ -·---- --·-

b) 30 7•5 225 
~ - ·---··--·---

6. DJ 60 (•5 450 - --------- ... -------
7. ~.) to 7·6 75 -- . 

--- -··---·---- -------··-------·-- ----------------·--- .. ---
/?) '40 7· r.- 300 ::> - - ·- ... --~ .. ·-~ .... 

~ 10 -7. 5 75 -- -·---------·---·· 2.9 91 1

. 7 



J. F. CAMELLERIE, P.E. 
23 GREEN STREET 

HUNTINGTON, N. Y. 

LIFT 

POUR LENG~f H (t:) 

g 0.) 10 

~ 

J-IE(GrlT (F) ARE t-~ (~.f) 
~E:.2901 I 7 --7•5 75· 

--.-..-------~--··------· ----b) 30. 7·5 2.·2. 5 
·--~- ~--------

c) 2.0 -;·5 I 50 
- - ----------- . ------------

9. °') 30 7·5 
_,.... - r-"' 

~~ 'Q ___ .. ____ 
------------·--------- --·--------b) 3·0 7·5 ~25 

.. __.... 
10. GO 7·5 r.q 50 ,__ ___ 

·-,__ --11· fl.) to /·5 75 
, 

~ --- --- ·-------b) 10 7•5 ·75 
·-

_ _...., 

e; "1 D 7·5 360 
- - J= . ---::;~ 6 -= ---·-··- ----.. - .. ~--------"' 

12.. 0) 40 ·300 
--- '"-"--· ·----------·---·---·-·---------
~) 10 7'.5 7c ..... ) .,. ___ .. _ __, 

-·-------------·~ 

I C,) 10 7•'5 75 
--·----~ -·--·- ---·------·- ----- ~ 

I '3. ~o 7·5 2.2.5 
-

_.,., 
1-4. 0) I() ~· 33 33· 3 __ .,_..___, _______ _ __,,, 

b) 5o G·G7 338·5 ' - - ~ 

15· Go ID· GOO 

-ri-?-1 • 0 'I''. ,_ 64 (J 7 t.. I 5 .$I 
- ----- ___..,,; 

-·-----
_ _..,,.. 

: 

'--- / 

. - ----- - ·- -·---·-----·--'"'------ ------------ _________________ ..,.-/ . 
- __./ 

------ -~---·--·-----~ -~ 



J. F. CAAU:LLERIE, P.E. 
23 GREEN STREET 

HUNTINGTON, N. Y. 

CA/YTILE·VE-R FORMJ .SHAll Be W£J) FOR <.ST/'\RTEA> 
rfJPfM..S 

ACTVAL rli/?M/""f~rrEP.IAL REtJIV/R,t;~L): 
- ---

CA NT. 1="01?M.S 

BUJ.KHEA/)5 

~BOtJ SF' 

6-7 .20- ,, 

/IS2.d $J:. x 7,2.0 - t!>2,900 

c~uvr. -,:::-0/?M DtUJ.lt.RE:. t> W/TH PLATTORt.,,, + 2 A/ik'"l'ICP. B~t7'S 
IC F7"- /'?ODtJL E .S • 7 Y / .SJ::6 . / 

.... 

7?Jl4L R:>li'f\!'1 COST 82, 9 00 PIGTA!t.$ .56.00EA 9,000 

2..S~ ~ LVA 6 E .2,, O, 7 0 0 SHF ,130(. TS 2. oa 6 ,r£A I G,8,fJ 
ii 6 2/ 2 00 E'RAfkl:.T!> 2.90 EA 3.0lro 

.i 2.R,fi' o 
'FORM~ 7·0 8E U.SE-L:> FOR 

~APT~~Rs 12830 • 
rANT1L~£VER.$ I 07,. 2 7 O ,, 

'TS(/L.kHEAl).S 511 600 ,. 

I 7 I / 7 00 .SF 

°F"-07?M co.sr PER ..SJ=' 

~OR/"4~--L.EJ...5 SALVAGE" 

..s HclaCJL~ 1 PIG T))IL!;, 

/07Al 

6.2.2.t'TO 
2.~. S6 o 
9/ ,060 /;71,'?tJO.Sr =- ,$3 

~ >'· OS- o/s;c-

Ii . • r /(.t.:.A ,l. c LJ e ~ 



J. F. CAMELLERIE, P.E. 
23 GREEN STREET 

HUNTINGTON, N. Y. 

DATE REV. SKETCH'lf E.C- S 2. 7 
.I 

FORM SuRFAeE: AREA J=.Ol< THE 

CD s TA t Rs or- I.t'l ~ p·Ecr 1 or~ a· ALLERY. 

-T~ t:~J?· • 11
1

_
1-?' VII D TH J , , 

.R l $ E R $ = · 7t 5 

;. 33'2.· Nos, o·F STEPS) Nos. ori Risi::~ ~ o:34. 
~ 

,I . . 
P , I . 

(D STAIRS .. OF \VATr:R· $L)f Pt.Y GA\..\..E~'( · / 

. , : 

\1 
RlSERS- g· h_\. J -> .. 

. t . 
. o'5 1-0NC't 

IS NOS •. 

.. ~--

. . • .~ .. 
··- . . . . 

. \ .. .. ,_, 

--------~-------
1oTAL.. AREA 1275 5,F 

• 

J 

·1 
i .. -.· 
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l : 
' 

J, F. CAMELLERIE, P.E. 
23 GREEN STREET 

HUNTINGTON, N. Y. 

IJATE Ju N \;. J, 1Cf7l-REV. 

TR UH R tJLL 1-
SKE:TCH - ._. .._, .: .. :.-.:i 

A t.-1. 

fORM AREA FOR. S\AIR.. OF .STAIR TO\V\:R. 

TOTAL 
I I I 

\-\El4HT 2G-S 
,, . 

·. Rt s Er< s - 8 I-\- G I G H T 

TRAD£$ - . 3~ (,11 

LON 0.1' V/IDT\"\ - 10
11 

• 

, .. 
I.... 

SIDE \VA I-LS 
I 

$ T I<}-\\ 6· T .. -rp_x2 X. G' 5 (< 2.. G · G 7 

l>i 
.. ~ l :. . 

. RAIL.IN QS 
. f i I 1 

.. 2.. x 3' 5 >< Jt:t - 0 --
: . ' ~ . 

,. _..,,,,.. 

___ __.4 



J. F. c.: .;/\ELLER IE, P.E. 
23 -:;;:>.!:EN STREET 

tlUN-;"":.:.~~GTON, N. Y. 

SICETCH'lr t::c - 5 z ~1 
L Ii l"!~ i:/: I I 

, J • r . :1) .. -- ,· } .\ . . •• ' -~--- 1· 
I /:·"" ; . ..' i / ' J /' I I ; : ' t, 

' I '/ (. I I :
1 JI /" //•( ! , ·. :· 

• . ...., I/ ~ , ,_ (, ') I 1 ,• I '· ',' •i 

' I 1 

3 I //., I /) p t" !:>/ ,!) 1::.- I 2: <_/.; 1 1 _ {.)1 .,) I 

.......... -----t-------'"---~-----·---- --·--·-·- . 
!1~0, c ~- Lr.~r-J (1 Tl\ . o"!-: N_ o o F p 1 r:>1::;: TOT r-' L L. i=:, 
I . ' ' 

I 
! __ .,... _____ ---------;--------.. ------------· -----·-----···-----

. 2.c); 
---

I 7 9 

~- ---1 ~---/_. __________ 1---__ G_· __ ---t----1_0! ___ _ 
I . 
I ~ 
I -::> 

I G 
l-----·--"- ---·· ····- _,._ 
l 

I 7 
i----_;:_ 
' 

! (j . (.) 

i--~-

-
... 10 

11 I 6 
- --------·-----.--·---- ----·""' 

/3 , 
(" . ~. I 78 __ _ 

/·~----------····r-----:·--c~---·----------ov--r~-·~---~-· 

15
1 l . 0 , J 

--------..-.-----------------!·------ ----------;;----_----r . --~ (; 2 ~-----
17 I 

· I G / 
-----... 

f 4 I 

14 
I 

I 
I 

I 
I 

l 
I 

-

------ ----------~ 

0 

6 

-C/ (":, 
! -

, B c;· 
----;------ ________ :._ _______ _ 

- >- - G _j _____ ~'_? _~---
! I 17 I J __ .' 6 ______ .. _,,__ -------------·----" 

17 
, 

l 2. i 

------ ------ -----------·---
12 

f 

l3 
/ 

.J 

G 72 
----

1c12 I 
I 

_______ ,...,. ----··i-----·----..-·-------~-------..l~-------·~· .. -~--
7 2 / i I, ·1 Ei 2. , L .f 

------.,.._ .. __________ ~···-- r--~·--·-------.... -..:-.... ~--=--·--...::.~·--·-·-~-~.,..~~~-···· 

.-' -----



) . 

.. 

I 

I 
' I • i 

' l 
l 

' i. 
i 
i 

; .. 

'?: ,..,. ....... .la.----..---·-----· .... '··~· ....... . ·-
DATE'jtj{I{ I !~f j. REV. 

• t> I J I ( (), I I '-
SKETCH# CC - .$•',3 <:..\ 

~ l·I. J. F. CAMELU::RIE, P.E. 
23 GREEN STREET 

HUNTINGTON, N. Y. 
(01 1 

'' i. 

...... _ 

NO OF 
MOr,JOL.l'rli 

Q_ 

.3. 

4 
I 

5 
~ 

-b 

7 , 

8 

!) 
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STREAM DIVERSION AND CONSTRUCTION SEQUENCE 

The stream diversion for constructing the dam 
utilizing slip form techniques is essentially the 
same as for construction by .traditional methods. 
The work is divided again into two phases related 
to the two stages of stream diversion. PlCTcements 
l thru 37 as shown on.drawing 209-R-l will be placed 
during Phase --i,. -bringing monol-iths 4 th-ru 11 to el-evatiori 
177'-6" with the exception of monolith 5 which will 
be kept low for storm overflow and monoliths 10 and 
11, which will be as shown to elevation lci5'-0". If 
further study indicates that monolith 5 should be 
kept lower than elevation 170, this can be easily 
accomplished without appreciable effect on this 
study. Elevation 170 was selected as weir height for 
monolith 5 in order to provide sufficient head for 
good flaw through the flood control and blow-off 
conduits during the second stage diversion. It seems 
necessary, however, to maintain this weir height at 
elevation 162 1 -6 11 in order that upstream water levels 
be kept down to acceptable limits. Placing the weir 
height at this level presents no problem and will 
have no significant effect on this study which is 
based on the 170 1 -0 11 elevation.· If necessary, the 
concrete over the water supply gallery can be kept 
down to elevation 176'-0" to allow installation of 
piping in the open. 

During Phase II. (See Drawing 209-R-2) slip form and 
fixed form operations will be intermixed together and 
in the order.shown on concrete demand schedule, 
Sketches 209-Rl thrµ RS, starting with placement 38 
on the 38th'working day; slip form operations are 
indicated by Roman numerals and except for monolith 5, 
will be continuous placement to elevation 260, working 
aroWld the clock on a 24 hour basis and taking a week to 

R-2 
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complete, including some work into the weekend. During 
slip form placements it is not anticipated that concrete 
will be placed in the 7'-6 11 lifts. The 7'-6" lifts 
have been spaced at 7 calendar days (5 working days) 
except i.n one or two instances near the top. Retaining 
walls and minor miscellaneous placements can be made 
during the sam(~ period of time wit.hout interferring 
with the main operation or overloading the concrete 
plant. Monolith number 5 will be kept low until all other 
slip formed monolithrr are up to- c-levat±on 2u0, the- eas-t 
abutment monoliths up to elevation 237 1 -6 11 and the west 
<).butment monoliths to 222 1 -6 11

• Monolith 5 is then 
slipped in two operations stopping for the weekend. Work 
will then continue simultaneously on the abutments and top 
0£ dam to completion. Since these last placements are small, 
lost time may be picked up during this period if necessary. 

ENVIRONMENT1'.L PROTECTION ~.ND ACCESS TO SITE 

_Since this construction scheme will not utilize a cableway 
system and since concrete production is kept in the valley, 
work above the east and west abutments.will not be required, 
leaving these areas untouched. 'l'raffic from Valdamere 
Avenue access and activity in the populated area above the 
west abutment will be greatly reduced. In order to further 
reduce ~his traffic, the cement unloading station has been 
removed to the lower· access road (SEE DRAWING 209-R-10), 
and all shipments will be received at this lower level. 

Night operations during slip forming (a total of 8 weeks) 
will result in activities and noises that may be 
objectionable. Unloading, o.ggregat.e production, and as 
-many other activities as possible must be accomplished 
during normal working hours to reduce night activ~ties. 

LABOR CONS IDE RATION' 

The availability and attitude of labor towards shift work 
is extremely important to the economy of the slip forrn 
operations. Actually, a continuous 24 hour operations is 
not essential to this technique. ·. The slide may be made 
in dailv lifts based on an eight hour operation or in 
daily lifts of any predetermined hqight, say 7 1 -6 11

, 
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running into some overtime if necessary. Even with daily 
operations, some premium time must be paid because of the 
necessity of freeing the forms at the end of each day's 
work. This will involve a skeleton form crew .for two 
to three hours after placing is completed. Sifl:ce 
preliminary inquiries indicate t.htit shifting is possible and 
economical in this area, and since a continuous slip will 
eliminate the costly horizontal joint treatmant, as well 
as have some beneficial effect in reducing thermal shock, 
we·-havc -basca this study on a cunt-i-nuotrs 24 hour placement 
except in monolith No. 5. It was elected to take a stop 

· qncl horizontal join,t over the weekend in lieu of the 
"premium time involved in running monolith No. 5 through 
the weekend. 

Shift work is generally done in one of two· ways, depending 
on the avilabili ty of labor an:1 01 union agreements, three 
8 hour shifts or two 12 hour shifts. Three 8 hour shifts 
are, of course, the most economical and have the advantage 
of not overtiring the men by too long and grueling a day. 
~'lhcn eight hour shifts a.re used, supervision is usually 
placed on twelve hour shifts to provide overlap across the 
shift changes and .a better degree of continuity. 'J~he pay 
for three 8 hour shifts is 27 hours for 24 hours work. 
Sometimes the men are asked to work the half hour lunch
time in which case they are paid 30 hours for 24 hours worl<• 
It is be:t.ter to give the men the lunch half hour as they 
will normally take it in any cci.se and chnrgc the double 
time for it tlnyway. The lunch periods are usually staggered 
by the foremen to maintuin continuity. Pay for the twelve 
hour shifts is usually 34 or 30 hours for 24. hours work, 
depending on whether overtime is at double time or at 
time-and-a-half. 

The cost impact of premium time for the various methods 
of shifting as compared to an eight hour day without 
overtime is approximately as follows: 

One 8-hour shift with overtime skeleton crew 
to free the forms ••••••••••••••••••••••••••••••• 1.25 

Three 8-hour shifts ••••• ~••••••••••••••••••••••••••• i.125 

Two 12-hour shifts••••••••••••••••••••••••••••••••••• 1.33 

· One straight time shift with two shifts overtime •••••. l.55 

Sunday ope~ation for 8-hour day ••••••••••••••••••• ; •• 2.00 

R 4-
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In considering labor costs, the above premium costs must be 
balanced against the labor snvings that accrue from form 
reuse (height of slip divided by form. height), elimination 
of erection and stripping of forms at each lift, reduction 
in form cleaning, eliminat)on of scaffold erection handling 
and dismantling and tie hole patching. 

Slip forming has a good impact in areas where unemployment 
is temporarily high as it will concentrate work for three 

·times as many men in a short pe-riod of 'time-. When labor 
_supply is low and competition for i:r~n exists between 
_projects, two twelve-hour ohifts has a great appeal to 
~he men because of the premium pay involved. 

Due to the automated repetitious nature of slip.forming 
techniques, a minimum of skill is required· among the main 
labor force, making the use of unskilled labor (especially 
among minority groups) possible without loss of efficien·cy. 
The supervision and some of the skilled trades, however, 
must be highly skilled and an experienced technician wil·l 
he needed to work with the supervision until they acquire 
skill in the technique. The technician will be needed 
during form.construction and for about two slips. 

CONCRETE 
. 

The mass concrete used in the construction of this dam 
presents problems in the use of slip forming techniques. 
These problems result from the low cement content, 
substitution of fly-ash and low temperatures of the 
concrete, all of which add up to an extremely low rate 
of hydration and strength pick-up. At tests conduc~ed 
at the Waterways Experiment..---··~-Station in Vicksburg, ,, 

.Mississippi during April and May, 1972, it.was found that 
with concrete temperatures of .70 degrees Fahrenheit and 
an ambient temperature of 73 degree~, the exterior mass 
concrete picked up 3 degrees Fahrenheit in 12 hours and 
an additional 12 degrees in the next 12 hours for a 
~otal of 15 degrees in 24 hours.· The low temperature 
pick-up in the first 12 hours is the significant item. 

'I'he tests conducted in Vicksburg. indicated that t.his 
concrete placed at temperatures from 57 to 70 degrees 
Fahrenheit in a 73 degree environment successfully held 



vertical surfaces emerging from the forms at ages as 
low as 2 to 4 hours •. SEE TABLE 209-SR-17. Using a 

·four foot high slip form, 4 hour old concrete emerging 
from the form may bP translai;:.ed into a slide rate of 
12 inches per hour. 

During the tests, monoliths 3 feet by 6 feet in plan 
and ten feet h~gh were slip formed at rates of 3 inches, 
6 inches and 12 inches per hour respectively, without any 
problems; as long as the forms were kept full. Slips at 
18 inches per hour were marginal. It is predictable that 
if the forms are allowed· to rlm empty, the heavy 
vibrators used in this type of work will push the 
concrete out from under the form. This situation 
actually occurred during the test and it was necessary to 
stop vibration until the forms were filled to the top. 
With the forms running fullc no problem was encountered 
with the use of 6 inch vibrators. 

Both data and visual inspection indicate that this concrete 
placed at 57 to 70 degrees Fahrenheit in a mild environment 
of 70 to 75 degrees can be slip formed at rates considerably 
lower than 3 incraes per hour and higher than 12 inches per 
hour without problems. The upstream and downstream faces 
of the dam are actually sloped so that the danger of "fall 
out ... or bulging of concrete from under the form is almost 
nil, if the forms are kept full. It was also observed that 
the slip formed surfaces were in excellent condition for 
f inishin9 and remained so for many hours after they were 
exposed. 

The slow. set of cement will not cause serious problems 
as far as slipability is concerned. The rate of slide 
can be kept down and the forms can be made longer than 
four feet if necessaxy. It is to be noted that because 
of the prolonged plasticity of the concrete, contact with 
the form is maintained two to three times as long as with 
normal structural concrete thus increasing the drag forces 
by an amount somewhat higher than this ratio. Test showed 
the drag loads per lineal foot of forms to run between 
100 and 600 pounds for wood forms and 150 to 2 50 pounds 
for steel forms. Our best judgement is that drag forces 
must be designed at three times those used for structural 
concrete work. It is interesting to note, too, that 
although drag forces for mass concrete are much higher 
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than for structural concrete under normal operating 
conditions, they will not tend to· increase to the high 
drag values (infinity) that structural concrete can 
reach when concrete sets too rapidly. This indicates that 
the chances of the forms binding to the concrete, (which 
requires dismantling and re-assembly, causes tearing of 
the concrete) are nil over long periods of time.· During 
the test at the Wnterways Experimentation Station, the 
forms were left in contact with the concrete overnight 
and were broken away in the morning_ without any damage 
to the forms nor to the concrete. 

·The major problem connected with the slow rate of 
hydration and low strength pick-up of cool mass concrete 
is the development of sufficient strength to enable 
anchoring of the forms (whether it be slip- or fi>~ed 
cantilever forms). For this reason a special type of 
anchor has been developed by th.is off ice having precast 
concrete block .at the surface to give good sti:ength at 

. the actual insert face and a bearing plate effect for 
transmitting compressive and shear loadings to the low 
·strength at the actual insert face and a bearing plate 
effect for transmitting comprescive and shear loadings 
to the low strength mass concrete. This system also 
provides a means of spacing and holding the inserts in 
position relative to each other and to the concrete 
surface. The inserts must develop high resistance to pull-out 
at strengths well below the traditional value of 300 psi. 
The solution to this problem lies in using inserts that go 
deeper into the concrete (at some. cost) so that the action .. 
is more like that obtained by burying deadmen deep in a 
sranular·material. 

At tests conducted at Vicksburg on May 5th, three 
inserts were tested in 50 degree Trumbull mass concrete 

·having an age of eight hours. It is estimated. that the 
tensile strength of this concrete was between 1 and 2 psi. 
(SEE 'l'ABLE 209-SR-18) • Two of the anchors tested were 
of the composite type described above and shown on 
Sketch 209-W-4 and one of the composite type utilizing a 
conventional anchor as shown on Sketch 209-W-5. The two 
"deep" anchors were pulled out at 5100# and 6000;-':f: the 
standard anchor was pulled out at 2500#. It is to be 
no:ted that the depth of the test monolith (3'-0") limited 
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the depth of embedment of the first two anchors. Actually 
the length·of the bars may be extended as necessary in the· 
actual construction; It is noted also that the edge 
distance and spacing of the three inse~ts did not allow 
full development of cone normally tel be expected under 
such conditions. Lastly, the pipe support be~-ween inserts 
adds to the strength of the anchor by adding projected 
bearing surface and by cantilever action down to concrete 
of greater age. 

During tests conducted on May 19th, anchors of the "deep" 
type were tested by pulling them up from the top of the 
monolith allowing the test of anchors 5'-0" long, twice 
as long as ·the ones tested May 5th. The ·capacity was 
doubled, but again monolith dimensions prevented full 
strength development. 

It is planned to conduct additional anchor· and early 
concrete strength tests to develop.data for determining the 
length of anchors actually required based on age and 
temperature parameters. For the purpose of this cost 
study, ten foot long anchors were used. 

A problem develops in planning the rate of placement of 
large size aggregates related to three parameters, 
maximum rate of slipping; minimum thickness of placements, 
maximum time between placements. It has been traditional 
to make the thickness of concrete placements a minimum of 
three times the largest aggregate size. For 6 inch 
aggregate such as planned for this project, the minimum 
placement thickness is 18 inches. Allowing two hours 
maximum between successive placements results in a· 
minimum placing rate of 9 inches per hour. If the strength 
pick-up is not sufficient to support this rate of slide, the 
form must be·.designed higher than four feet. If this solu
tion is not viable, then either slipforming must be abandoned 
or.the size of aggregate must be reduced. 

The minimum concrete mixing and placing capacity required 
in accordance with EM 1110-2-2000 is slightly W1der 150 
yards per hour. The two 4 yard mixers provided for the 
purposes of this study have a rated capacity of 160 yards 

· per hour, the same as was provided for the purposes of' the 
conventional methods study. Although the number of days · 
of placing is reduced, (see sketches 209-SR-l thru SR-8), 
the number of shifts is increased. This will improve the 
plant utilization factor for the quarry and aggregate pro- ~. 
duction operations but will reduce the average placement 
of concrete per shift to 516 yards with a plant utilization 
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factor of 40% arrived at by dividing total concrete in the 
.monoliths by the number of 8 hr. shifts by a daily plant 
capacity of 1280 yards (160 yards per hour times a hours). 
This results in a decrease in the batch plant utilization 
~actor of 2 percent. 

Because of the strength pick-up and other qualities neces
sary to support a good rate of slide, a minimum cement 
content will be required. In order to provide this min
imum cement factor we must use exterior conc~ete_ in_bo_th_ 
upstream and downstream faces of the dam, but not; the trans
verse (inter-monolith) faces. This will result in an in
crease iri exterior mass concrete and a decrease in interior 
mass concrete on 19,400 square feet of downstream face or 
4300 cubic yards. 

CONCRETE PLACEMENT 

Concrete placement by belt conveyors offers a rapid 
flexible method of placing concrete on this project. 
Conveyors are adaptable to both the fix form and slip 
form operations and are capable of much higher rates 
of concrete delivery if other limitations were removed. 
Since the great majority of placements are over 200 
yards and require rates of placement of over 50 yards 
per hour, experience indicates the conveyo·rs are the 
m6st economical method of placing the concrete. 

Belt conveyors are limited and inefficient in the vertical 
transport of concrete. This requires integration of 
another piece of concrete placing equipment to be used in 
conjunction with the belts for raising the concrete to the. 

____ higher lifts. For the basis of this study, we selected a , 
two-well materials hoist tower (SEE DRAWING 209-R-3) which 
has a capacity of 160 yards per hour plus a long history 
of dependability. Because the hoist tower is between two 
belt conveyors (continuous feed equipment) two hoisting 
buckets of three yd. capacity each will be needed with surge 
hoppers of eight yard capacity top and bottom to smooth out 
the delivery and feeding of the concrete. The two-well 
system also gives a safety margin to maintain operations in 
the event of a malfunction of one of the hoists. Please note 
that the upper surge and receiving hopper is supported on the 
tower and suspended in such a manner that it will be 
hydraulically synchronized to maintain the same level 
as the slip form operation. Discharge of the skip buckets 
into a conunon surge hopper is automatic. The use of 
other types of elevating machinery such as bucket 
elevators is not recommended because of problems in keeping 



-the equipment clean and preventing concrete build-up and 
fouling of the machinery. 

Pumping the concrete has been considered as this placing 
method is capable of pumping concrete vertically as well 

•·as horizontally, elimin~ting the necessity of integrating 
the materials tower into the handling system. Since 
concrete pumping depends on maintaining a rich film of 
cement, sand and water to provide iubrication between 

-the -pipe -w~lls -and the moving concrete, -the minimum cement 
content must be about 450 lbs/yd with a relatively high 
percentage of well graded fines and· a slump of 2 inches 
or more. Mass concrete mixes now in vogue will not 
support concrete pumping. 

The maximum size of aggregate can also be a· deterrent to 
the use of concrete pumping. The size of ti.1.e pumps and 
pipes are relnted to the size of the aggregnte. Six inch 
maximum aggregate, which can have dimensions considerably 
more than 6 inches, will require pipe lines of at least 
12 inches, probably more: the pumps must be sized 
ac~ordingly. Equipment of this size will have capacities 
and weight ten times that of equipment n:ow in use. The 
weight of a 12 inch pipe full of concrete will be 
approximately 175 lbs. per lineal foot. Pipes of this 
weight are acceptable for main lines and can be hydraulically 
hooked up to the slip form hydraulics to maintain a fixed 
position relative to the wo£k. The final concrete 
distribution must, however, be by other means since such 
pipes cannot be readily handled. 

·Crane handling is not considered economical in this type 
of placing except possibly for some of the smaller 
placements at the top of the darn, retaining walls and 
miscellaneous c9ncrete. 

The conveyor operations are divided roughly into three 
groups: 

1- A fairly typical system where trains of feeder 
and/or side discharge conveyors run along the ground, on 
the trestle runway or on the monoliths themselves and 

\ deliver concrete directly from the. plant to the point of 
deposit. 

.· 
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2- An automated conveyor system supported on the slip 
form, fed by a metcrials tower and distributing the 
concrete to any point on tho leading monoliths. 

3- An automated conveyor system supported from the 
slip forms and distributing the concrete to trailing 
monoliths. 

The conveyor trnin system is shown on Drawings 209-R-l 
and 209-R-2. A timber trestle runw~y has been provided 
as a war.king area for the cJ:-ane and ·conveyors; semi-permanent 
conveyor rail C'1n be mounted on this runway and feeder 
conveyors of 30 to 100 foot. lengths 1nny be used in various 
combinations to service any pa.rticulur monolith. Sixteen 
inch belt conveyors have the capacity t.o meet the concrete 
requirements of this job. The use of siz inch aggregates, 
however, necessitates the use of 24 inch conveyors at an 
equipment first cost premium of 40 to 50 percent. 

Concrete is transported from the batch plant via a 
radially moveable feeder conveyor to either a run along the 
trestle to the west, a similnr run to the east, or an 
elevated conveyor feeding directly to monolith 13 on the 
east abutment. Side dischctrge conveyors then transport 
the concrete to the particular monolith being placed. 
The side discharge conveyors are stationary: the feeder 
conveyors ore rearr~ngcd daily, utilizing the crane to 
effect these movements. Actual distribution within the 
monolith is effected using radial spreaders or side 
discharge conveyors. 

·The conveyor system for placing the concrete in the slip 
formed lead monoliths consists of a main line conveyor 
supported on the upstream and downstream slip forms and 
rising with them and a distributing conveyor. A steel 
support bracket is provided to cater to the overhang 
condition that developes in the main line conveyors as 
the placing progresses. This conveyor is tied to the 
material tower and maintaim;; a constant relation to it and 
the surge hopper. 'l'hese conveyors are side discharge 
conveyors of a 160 yard per hour total capacity. The 
distributing conveyors are shown riding on rails supported 
on the transverse sl:i.p forms each serving any point in 
the monolith. Using the one conveyor with reversible 
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belt and a two way plow is more economical than using 
two one-way conveyors. The capacities needed will 
almost always· be cond.derably less than J.60 yards per 
hour. It should be noted that jacic capacities must be 
increased to 6 tons at points of conveyor support: 
actually 6 ton · jn.cl~s were used t.h:coughout • 

The conveyor system for the trailing monoliths as shown 
on Drawing 209-R-2, monolith No. 7, consists of a mfl.in 
liJTe side disch;=n;-qe convcyox- on one side of the monolith 
supported on a double truss which is i:mpported on the 
face slip forms. Ji. similar truss is on the other side 
of the monolith. The distributing conveyor capable of 
reaching· any point in the monolith runs on rails supported 
from the two double trusses. The matcri.als towers from 
the lead monoliths ar.e used to feed the conveyors either 
by elephant trunk from the top of .the monolith or directly 
via a suspended conveyor running directly from the suspended 
surge bin to the mai.n line conveyor. Monoliths 1, 2, 3, 
and 11 may he placed using the lead monolith materials 
tower, elephant trunk and conveyor system as shown for 
monolith 11. 

FORMING SYSTEM 

'l'he forming system envisioned in this study ·consists of. 
a combination of fi::wd u.ncl sliding forms as required to 
cater to the varying conditions that occur in the different 
parts of the dam. Basically, the height of monoliths 

·slip formed are those that cun be formed by conventional 
·cantilevered forms allowing for starting a level lift 
with room for anchoring of the strongbacks. Monoliths 
l·, 2 and 12 thru 16 do not have suff ici.ent height to 
justify.setting up a slip form operation. Monolith 3 
would support a slide of 37-l/2 feet: monolith 11 would 
support a slide of 45 feet. These monoliths can be 
economically slid and may have been included in the group 
of monoliths we planned to slide. Actunlly this study 
is based on sliding monoliths 4 thru 10 on an alternate 
basis as shown on Drawing 209-H.-2. This particular group 
was selected dae to ~lter&ate arrangement of lead and 
trail monoliths and orientation to monolith 5, which must 
be kept down as last monolith slid to provide a stream 
o.verflow ,,.,.eir. 
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The forming of the areas below and on the abutment sides 
of the slip formed monoliths is effected by t'raditi6nal 
forming methods, that is to say foundation forms, lift 
starter forms and cantilever forms. Concrete placements 
have been spaced at a mini.mum of five calendar days 
between placements. It is obvious that a long flat 
vall~y or a deep gorge with vertical sides would give 
maximum opportunity for use of slip forms. 

The basic concept for the slip form system is as shown 
on Drawings 209-R-3 and 4. ·This system is· capable of 
sliding a complete monolith with two faces and two 
transverse bulkheads. By mounting a double truss on each 
side of the monolith perpendicular to the base line, all 
conveyors can be supported from these trusses which are, 
in turn, supported on the face slip forms only (SEE 
MONOLITH No 7 and Detail A on Drawing 209-R-2). This 
latter system can be used with a lead monolith, a trail 
monolith, or with an end trailing monolith (one transverse 
bulkhead) as transverse bulkheads are not required for 
supporting the conveyor system. 

The form is a hybrid between the conventional cantilever 
form and the conventional slip form having the capabilities 
of both (See Drawing 209-R-4). All forces parallel to the 
formed face are transmitted through the jack to the jack 
rod which can take only axial loads and no bending. All 
axial loads are transmitted directly to the bOttom of the 
slide through the jack rods with the concrete preventing 
buckling. The jack rods run continuously from the bottom 

-of the slide, being extended in ten foot lengths as the 
work progresses: the jack rod platform as shown providing 
a placing deck and template to hold the jack rods. A 
base plate may be used under the first section of jack 
rod if this is considered necessary to keep compressive 
strength on the concrete within limits. Off-the-shelf 
jacks in capacities up to 25 tons are available on a rental 
basis, higher capacities being obtainable on a_ special 
order basis if necessary. 

Loads perpendicular to the formed surface are transmitt~d 
through the trailing cantilever legs and then through 
wheels capable of taking no loads parallel to the formed 
surface. Wheel support brackets are attached to the dam 
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Pn previqusly set inserts as the fo~ns clear these inserts 
(See Sketch 209-SR-10) .. These brackets are composed of 
tn;r~~ pieces to allow for ~ide erection and removal to the 
yg]<e legs; quick connection hardware and some adjustability 
~;re very pe'sireabl.e in these brackets. The loadings due 
1:-9 gravity ;Loads, eccentricity, hydrostatic concrete 
p;ressure, · form drag and wind produce overturning moment · 
~~~ml ting in maximum pull-out forces of 18 kips. 
(~ee Calculation Sheets 209-CR-l thru. J.O) .. Actually, this 

-p{iJ.l~9ut ~9.rce -can"Oe -subs-€ant:Tally~~£idllced -by using 
pc,>unterweights or tieing the yokes to each other across 

1 th~ monolith. Tieing across the jack level will not 
~~;rectly interfere with the concrete plac;l..ng system, but 
~~ ~pes offer impediments in a gcneraL way such that it 
f>pould be looked at as a low priority altet·nate solution. 
W~ have actually ~;lip formed one dam in upstnte New York 
P$~ng steel drums filled with water for counterweights. 
~h;i.s.wor.ked very well and allowed for easy adjustment of 
the pounterweights. Taking care of the ov~~turning 
mgmerits through the concrete anchors ~eems feasible and 
w;ti~ p~eseni; a minimqm of ;lnter.;ferenc;::e with placing 
gp~~~tion~, 

'fil~~~ ton.ja~~s pre s~fficient for raising nnd supporting 
the.f3e f9rms ~ shown •. If counterweights are used, and in 
~~e~~ons 9f ~OrJR pupporting conveyors, the capacity of 
th~ jac~~ and jack rods must be increased, probably 
(lQ\.JPi~q.. ·. Fqr 't;:his reason it was conservatively decided 
t9 µ~e 6 ton jacks throughout. The conveyors may be so 
§\lpp<;>rt;.ed as to decrease rathe;r than increase the·over
tY.~n~n~ mgment? .9~ ~h~ ~Qi;mµ. 

'fi1e pro,pQ?ed fopn ~hown on Drawing 209-R-4.is a wood form 
P.9IBP9sed of tongue and groove fir tloor boards with 3 
p.iy- ~ x 10 wales. and 2-x 6 diagonal trussing. Wood fo:rn1s 
@~-t.his type have had a long and successful service record 
QV~~ ~cm.y ·· yea~s, . B~cause of the spaces petween the board~, 
tn.:j.~ ~orin reacts very well to dimensional changes caused by 
ve;nr~ng mois.ture qonditions. ·Wood forms nlso have a great 
g~f~ection flexibility, can endure grooving from aggregate 
p~Clj(3ctions without serious damage, are easily repaired 
PY ~eplac~ng individual boards by driving a new one through 
~ng a.re very ~co~omical. Plywood form~ have been used 
§\l~Q~~S~\llly, put the ply~ tend to tear off and there is 
e.\~~~iQ.\l? -t:encl~PP~ te> pucKl~, 'l'he bucking for the plywood 
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has to be heavier and removal of a damaged plywood sheet 
is very difficult to achieve. Finnform plywood, a very 
strong ply"10od with mnny more plies th~m are nsually 
obtainable and a v0ry hard plastic surface has a very 
good service. record. · It was tested at the Waten'lays 
Experimentation Station together with board and steel 
surfaces and gave satisfactory rcsul tf> o J\.l though 
finnform was used for a 525 foot slide in Baltimore 
very successfully and without any ·wee:n:· problems, the 
large aggregate caused significant d:amage to t.11.e pranR 
tested at the Experimentation Station. 

. \ 
Steel forms, fibergl·as reinforced plastics and 
combinations with \\lood may all be used as forming 
material. Steel and fiberglas may turn out to be the 
most economical if good reuse is developed,· particularly 
over more than one project. In addition, steel forms 
reduce drag forces by 50 percent as compared to board 
forms. It must be noted at this point that the fiberglas 
reinforced plastic forms have only been tested once to 
o~r knowledge on a hundred and sixty foot slide. 

Platforms and scaffolds have been intcgra.ted into the 
slip form system to provide placing and template 
platforms as well as a finishing platform and a platform 
for removing the guide wheel brncJ(ets and patching the 
insert. ho.les. Scaffolds are handrailed as necessary 
with ladders providing access between platforms and 
personnel stair towers, providing access to the ground. 
Lateral bracing trusses provide for longitudinal stability. 

·The system for forming vertical and nearly vertical 
surfaces is shown on Drawing 209-R-6. This system is 
used on the upstream face and transverse bulkheads. 

Like the traditional cantilever form system, a problem 
exists with finding enough room for anchoring the 
trailing cantilever legs. This is accomplished as shown 
on Drawing 209-R-7 by means of an intermediate form 
Which takes the place of the lift starter form in the 
conventional system. 'l'he slip form is erected with the 
bottom of the form 7'-6 11 above the first lift that has a 
level surface the full length of the monolith. It is 
supported on the bottom of the legs and shored as required. 



Fixed forms may be installed to cover this 7 1 -6 11 lift 
using the yoke .legs as strong backs and taking the 
hydrostatic concrete pressure by tics into hard concrete. 
Two lifts are shown in the drawing but the placement will 
probably be made in one lift. Once the concrete. i.s up 
to the bottom of'the slip form, filling of the slip 
form may commc::ncc and the forms moved upon the concrete 
reaching sufficient strength. 

It is planned to stop the slip forr.t at elevation 260'-0 11
, 

since at this elevation a chnnge in slope occurs on the 
\.1,pstream face. The bot.'Lom wheel anchor is replaced by a 
fixed support capable of taking loads parallel to the 
formed surf ace and the top section of the yoke is removed 
together with the jacking· equipment. The placing platform 
remains in place to provide a deck for erecting vertical 
panel forms for casting the remainder of the work in the 
conventional manner using form tics. 6 1 -B 11 is then cast 
using the slip fonns on the downstrear.1 face and f i.."<ed form 
on the upstream face. At the top of this placement. 
conventional panel forms are installed on the downstream 
face supported on the modif icd slip form system and platfo:crn• 
In the slip form placing sequence shown on Drawing 209-R~3 
alternate monoliths are placed so that the lead monolith 
has in effect face forms for casting the trc::nsvcr.se dam 
faces. The trailing monoliths require no transverse forms 
as the cor:icrete is placed directly against the previously 
plnccd monoliths. If adjacent monoliths are to be slip 
formed .simultaneously, prcmolded joint fillers may be 
installed to maintain separation between monoli~1s. A 
modif icntion of the slip form system may be used to 
accomplish this using jacJ.:s synchronized with the jacJ~s 
co.ntrolling the slip form movement~ panels of rigid 
joint filler are fed into a moving jig as the placing 
progresses, using little sheet metal clips to allign and 
hold the panels together. 'l'his method is shown on 
Drawing 209-R-8. On this drawing arc also sho\'.'n some 
suggestions for handling a monolith system which for one 
reason or another utilizes concrete filler sections placed 
between the monoliths after the monoliths are completed. 

Drawing 209-R-9 shO\oJS some of the ways in whi ::h the· 
intcresctions between transverse and face sliding forms 
may be handled including corner details for both lead 
and trailing monoliths and intersection between face forxns 
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and premolded joints. 

The slip forming system used here involves only hydraulic 
connections between the face forms and the transverse 
forms. Actually, the various face forming systems can be 
mechanically tied together supporting some system of 
platforms spanning between forms. Such a system would 
provide support for construction equipment, storage areas 
and access ways. The size, height and configuration of 
this dam is such that it is fe-lt. t.hat such a- "space
platform" is not required and that there is some 
advantage to the flexibility obtained with the system 
shown. 

Copper water stops may be. placed as shown on Sketch 
209-RS-15 utilizing a continuous keyway guided by the 
slip form and a bend-out leg. 

The drain wells at the transverse joints may be slip 
· · formed in two halves as shown on drawing Sketch 209-SR-16. 

The transverse bulkheads will slide past the fixed form 
gallery forms with no problems. 

CONSTRUCTION SCHEDULE 

· The construction schedule for this work is shown on Sketch 
209-SR-12. The schedule is based on work starting in the 
fall of 1972 with Phase I of concrete placing being 

·.completed late in the summer of 1973. Phase II of concrete 
placing is completed during the prime time of the 
construction season. 

If work is delayed until the beginning of 1973, (SEE SKETOi 
209-SR-13), concreting Phase I will be pushed into the late 
fall of 1973 but placing of Phase !I will not be effected 
and completion by the end of 1974 will be adhered to. 
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7'c -- ,,c ... n. •HIOUltCll DIVHO .. tffllT PltOJf(t 

TRUMBULL LAKE 
(O"llllfCflCUT 

J2p<Kl~CONTINUOUS SLIP FORM OPERATION 
CONCRETE DISTRIBUTING SYSTEM 

2Q9-R-3 

.. 



,, 

JACK . 1tOO TEMPI.ATE 

JACIC ROOS IN IO~O" LGTS. 
STUO CONNECTIONS---

3 TO 6 TON JACKS 
OR AS REO'O 
a·-o· ON CENTER ---~-.;.. 

SPLASH DEFLECTOR:. • ./ 

SECTION AT YOKES 

~-\I 
:;... 
'I .•. ' 

/ . . I·• 

.... r. ,·' 
.:;-

\ 

J / 

~. 

.-CANTILEVERED 
. YOKE LEG 

-GUIDE WHEELS 
SEE DETAIL 

. . ' 
\ll-RAILING 

CtNG PU\TFORM 

J.P.CltMl:l.l.LR'ILP'.a. ---- CA"T! .. [ •£~(' S...1• FC"" SY$'![111 
:>l)w-.S ... •£.tV FO:.:( 
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/--------· •-o -- •-o 

-. Ii 
I' ii 
I 

: ll 
JACK ROD PLATFORM ~ I 

. ' 
j -----

:! I 
--- ---==-·:_u1r ~ r 

. 'l ri E.°:°:°:°::.:.:.:.=.=.=.=.~t=-=-=-=-=-=-~-=-==-~-:---=--=- I 1: I 1!· '.:. . , I I ~·'-.• • RALING 
11 Ji[ ~ 

PLACING PLATFORM ~ •I t. 

------ -- r.· 

1
ir 

r-+-----1111----- -- ----··--··- I 11 ,I I . 

-- LATERAL BRACING 
ALTERNATE BAYS 

..__._~_,·...,.J..-'t 1·· 1 ·· I 
1

l I 

·•;. ·1-. •. I ' 

----- f ., ~'" ·1·, -•1 \-~' ,', \ .- . ,, 
. 1' ' J ·".' I / 

;' I .. 

1.: I ·---'r'' -1! . _':~ 

I· j' " I I 

! 

I , 

I 1. 
t'.1 l 
:· J,. ..... •... --;~ --• .- ~-~. 

•.•,I~'•' -·. 

I, 
'I 
I 

· 1· 
,• 

•• ,u'. 

I' 

LADDERS 

RAILING 

FRONT VIEW OF SLIPFORM 8 SCAFFOLDING 

DOWN STREAM FACE 

~ . . ,. .. 
" ,. ,, 

l
., ...... 

"I . 1. i' 

.:'.i_l1,. 

8-0 

GUIDE ASSEMflLY 

··-1 
., 
" •• 1: ,, 
" ,, 
" " " Ii 

" " 

, 

FORM SUPPORT 

·--······----'- ---~··,'.~'·::-. .::·:-~ 

1. [ ... 

PRECAST BLO•FKS - : ·;
1 

' 

' .;...-.~=;r, .~ 

·'· -4i ~h 

,J.P.~P.L 

., 



JACK ROD PLATFORM 
8 TEMPt:ATE 

aAC!NG __ J~Alf.DBM: 

LADDERS 
AS REQ'D.--1 

..... 
SECTION THROUGH FORM 

. -

JACK ROO 

'o 
~ 

- - l 
-~ 
.. 
" I ,, ,, ,, 
'• 
I• 
•' ,, 
" " 

t. ,I ir 
I 11. 
~ i -~-
' if 
'. .. 

II 
I 
' 

1' 
ii 

ANGLE SEAT 

FORM SUPPORT 

i .,.i 

I ,I 

FRONT ELEVATION 

L -------- ~--"·-------

J ---· J. 

I• 

" I' ,, 

" 

RAILING --· 

/ 

LATERAL BRACING 

ALTERNATE BAYS 

--LADDERS 

/ 

-RAILING 

.l.fl'.~~.L --

,J 

•Tl• lltt:~U mWU.CPllUtT NOC" 
TR MB AK 

CAl\ITIUVCR£0 SUP P"OAM IYITUll 
UPSTfl[AM FAC[ 

- -- '-=-=--= .. ,,,., •• ,_-.,,_.,.,~~.=-~. = .. ,=.~ 
• 

--209 



' 

f 
I 

STEEL SHORING 

:I 
a:: 
0 ... 

-JACK ROD 

. I 
I 

_ ... 

TIES 

1 SLIPFORM YOKE. 

SLIP FORM 

. . 
TOP OF LIFT 

CONVENTIONAL fORMNG 

INTERMEDIATE FORMING 

DOWNSTREAM FACE 

UPSTREAM FA CE SIMILAR 

., 
\ 

I 
i-:i 

• 

POS. CONN . 

FIXED FORM 
BUILD ON SLIP FORM DECK. 

LEAVE RAIL IN PLACE 

SPLICE IN YOKE 

(REMOVE TOP SECTION! 

GUIDE WHEEL 

YOKE 

TEMPORARY SUPPORT 

FOR SLIP FORM YOKE 

FIX FORMING 

TOP OF SLIP FORM 

DOWN STREAM FACE 

t/ . 
i' 

i I 
I 
I 

!,,) 

t 
·: 

L
TIES AS MOD. 

TO OPP. FACE 

FIX FORMING 

TOP OF SLIP FORM 

UP STREAM FACE 

"- P'. ~ P.&. CM'TUVtMD k• nJflll IYITIY 
_..,..__ ITAltT a TOP -

1 •. 



CD#ln"" ........ • , 
~ , , , , 

" ··- , 

I 
-

- JACK ROD Pl.ATFORM 
-1 . 

I I I I .. I 

I 
I o .,______ JACK ROD 3·0 MINIMUM 

.~ 
Fill.ER SECTION -- JACK ROOS -JACK llOOS . 

2 

~/· 
/-JAC~ 

JACKS JACKS 

r .. r •' 
~ (:• 

2 

.--. - ... f" ~..,_, 
- "" . ,, , . :.1 u 

. ~:· ·~ ;. . ., '" I I .... I I . ... : : .. : r YOKE BEAM ... ., 

~ ·. '-.", / ~- CONTINUOUS '-.:_./ 
.,_., -1 ~:1 ~ 

GUIDE CHANNEL. YOKE l.EQ 
Pl.ACING ..J .. 

' "' .. WEDGING -- --PLATF.ORM "o => z" - INTERMITTENT 
,. -- fl\ 

I 1-.=s I ;[I! "' .. 
...... :~ CL I '" GUIDE CHANNEL. 

lB ... ~ 
I 

~~i,': .. /:.~'" N~ ~-:T'l•tl) ~, ~ -
i - --- HOLDING Cl.IP [b i ;. :-:·11-i.'- -.,:"' 

l__~---
• .. :• .. ,~I ·:: ;,\i_lt:"·· •o ::1 ,· p; . ., •, '-· ~- ·----. 1.---- ... ,ti~~~ ., ,., , , ., f • , ..... t ,, ,. • -

1,I; ' •,I!·'., , , I • • ,; , I II , , 11' '; /;!11 -~ ~ 
~- SUP FORM ii 1° FILLEOll 

II 
II ... 

rz::; II 
II II II l& I•~ II 

" ._'2 ... II I! JOINT J Ii 11 

~. ~'\. ~-"_. ~ •.f' -' II ~ -
IJ 

II I~ ·-~ II 
''- ,, .. PRE MOULDED JOINT FILLER • II 

·:··~.,,' .. ,_~ -
' 

II ~~·o" MINIMUM . ol ADJACENT MONOLITHS PLACED CONCURRENTLY 11 
... !' 

LEAD , :----- TRAILING II v lJ FILLER SECTION 

MONOLITH 
, 

MONOLITH 
.. .. -I 

~"·~r~ • AS REO'D lJACK PAIRS INSPECTION SCAFFOLD 

"o I --:;;- ·:... .. I 

- ~ ..;I ~ 5-o· 
SLIP FORMS . 

-~.;'" .. '! =--: ,·it..'i . ol JACKED SIMULTANEOUSLY .. 
INSERTS FOR I ..___, 

CANTILEVERED TRANSVERSE JOINT WITH FILLER SECTION ~ 
YOKE LEG J . GUIDE SYSTEM ~ 

~,_ 
ADJACEN"f MONOLITHS PLACED CONCURRENTLY 

••• llfl!'.~, 

.,: .Y ·~.-.:·.._':"' . . • .I , ... ,. ;_ ... - - . . 
7 ,, ,. - . . 

ll} 
-.... , 

~-··~- -- c~· .. , ~1 -~ONCRETE, FILLER SECTl()N 1 ,. 
'• e .. ' , .. ·~./ .Jl".P. -- • PLACED LATER 

- L -------

~ ~ 
-J' CAMIU.IJl1[, Pl I 0l":::1:',.!1.!' :'--_,., 

1"3PECTION 
SCAFFOLD ~'- - J1 

c __ ,_,. c;--·---· -..-·-·e. "'- --.-
I PLAN. 

.l!l!!li,..HIL n-c :tic,,.~ WAtla lllllOUllUI OO'ILOPlll•r l'JtOr.llCT 

"• -- TRUMBULL LAKE ~ 
.:.. .... PIOUO••OC• lllrYla ...... COlltCCTICUT 

TYPICAL FILLER SECTIONS CONTINUOUS SLIP FORM 0'ERATION 

TRANSVERSE JOINTS WITH FILLER SECTION TKAllllSVERSE. JOIMTS 

BETWEEN MONOLITHS - -
MONOLITHS NOT PLACED CONCURRENTLY - --I 209-R-s - -- . 
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• 

ciousa-

INCUNEO 

STITCH YOKE 

TRANSVERSE FORM 

'· 

A 

•, 

t·- I t JACK YOKE 

PLAN 
INCi.KO YOKE 

ELEV. A-A 

DOWNSTREAM OR UPSTREAM 

ELEVATION 

STRIP 

FACE 1° PREMOLOEO 

JOINT FILLER 

~,~--~""·'°~ 
.• _\.TURN BUCKLE I 

4·0 . . 

YOKE 

YOKE TO YOKE 

JOINT FILLER DETAIL 
SIM.l.TANEOUS MONOLITHS 

ELEV. B-B 

LE.&O TRAILING 
~~~~-~~~~~-

MONOLITH MONOLITH 

i-o" 64 

CHAMFER STRIP 

FACE FORM 

CORNER DETAIL 

TRAILING MONOLITH 

. 
FORIJI AS. NO LONGER NEEOEO 

SKIO SUPPORT 
TRA\~SVERSE BULKHEAD 

~ ............. .. ~ '"-·-··-'" ····-

t JACK YOKES 

DI~':'" ..... ':,":;_"""' 

, ..... -·--· ---ELEVATION AT TRANSVERSE FORM .... ~- F ..... u. lll'llOUltCll OCYU.Of"ttUtT l'•OillCf 

CORNER DETAIL 

LEAD MONOLITH 

• TRUMBULL LAKE 
~~...,... P(OUOIOIOC• llUVI• IAI• 

..... 



coan °" INfilNIUS • u.s ....... 

TO 

ACCESS 

'<'>s 
~ 
.?so 

2 

.?.?~ 
2 

~ BE ~ 200 

225 

175 

---~ 
200 

-

175 

200 

225 

250 

) 275 

7 ~ 
-0 

"'' ·• • :f "•·I &.~"''-' 

.... 

'"" 
,.J -(.-
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ccmsTRUCTION COSTS 

AND ANAL~SIS 



CONSTRUCTION COSTS 

The cost of constructing the darn at Trumbull Pond using 
slip forms and belt conveyors and applying the same rates 
and pricing methods as used for conventional construction 
is $6,830,000 - slightly·less than that for conventional 
construction. Actually, the difference is about $185,000 
or 2-1/2 percent of the total darn cost. 

SEE Cost and Summary Sheets e-R-S and ER-1 thru ER;...4-• 
. 

Cost Analysis Sheets ECR-1 thru ECR-10 give a rearranged 
breakdown of the costs according to work groupings with 
payroll taxes and insurance included. These cost analysis 
sheets show both conventional and rapid construction costs 
and breakdown of direct costs by percentages. 

---
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O"TE JUN 1'72 PFllCEO av SHEET NO. EP.-S 
J. F. CAM:.:LLEIHE P.E. 

,, 23 GREEN STREET 
HUNTINGTON, N.Y. 11743· 

PROJECT: 'l'RU!,r.T'ULL I.J\KE Dl~ 

ARCHITECT: ~;i:.·w E~iC wl.!ill DIV., CO.RPS/ENGP.S 

QUANTITY UNIT UNIT MATERIAL UNIT LABOR 

SUM."'.ARY RAPID. co::ST?.UCTIO±-i 

SHEET EP.~l L303 900 691 i:.no 
II ER-2 239,500 304,000 
II ER-3 694,000 83,200 .. ER-4 800,500 506,500 ,_ 

fl. 037. 900 J 647 3nn 

ESCALll.T!O:~ THRU 1974 123 80,800 11% 181,200 

4,llo, 1ooil 1,828,500 

PAYROLL. TA.XES & INSURANCE 14°.t. 25fi onn 

2.084.'500 

-- 4,118,700 

TOTAL COST.TO CONTR..~CTOR 6,203,200 

O'HD, PROFIT &·CONTINGENCY ...... 8% 496,300 

6.699.500 

BID BOND 3/4% 50,500 

TOTAL CONTRl,CT PRICE 6.750.000 

VISTA ARE.~ 80,000 

TOTAL ITE!-1 04 6.830.000 

. 
'· 

' 

......... tio , 

I . -
SP I0196A f1 -21- ., 
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DATE.JUN 1 1 '72 PRICEDBY SHEETNO. l:!R-1 
. · J. F. CAMELLERIE P.E. 

23 GREEN STREET 
TRUMBULL LAKE DAM 

HUNTINGTON, N.Y. 11743 
PROJf.CT: 

NEW ENGLAND DIV. I CORPS/ENGR. AnCHITECT: 

QUANTITY UNIT UNIT MATERIAL UNIT LABOR 

I'l'EM 04 DAM 

"'CLEARING & GRUBBING 360,000 S.F. .05 18.000 - SUB 

DISPOSAL 250,000 S.F. .03 7,500 - SUB 

EXCAV. U~CLASS. 36,000 CY I 2 .oo 72, 000 - SUB 

EXCAV. ROCK 10.000 CY !l.o.oo 100,000 - SUB 

EXCAV. TALUS 14,000 CY 3.00 42,000 - SUB 

HAND CLEANING 70,000 ~ ,..,_I_ 
;:o.!',I .7S 52-, 500 - sue-

CULVERT PIPE - LF 4 .so - 1.50 -
CllAIN LINK FENCE 850 LF 3.50 3 .. 000 2.00 1,700 

... _ ... _ 
FOUNDATION GROUTING 50,000 S.F. • 9C 45,000 - -
DIVERSION - r:.s. 714,000 - SUB 

CEMENT 10,840 TONS ~7.2C 294,800 - -
FLY ASH 6,055 .TONS 9.0C 54,500 - -
BORROW OPERATION 240,000 TONS .3C 72~000 .29 69,500 

AGGREGATE PRODUCTION 231.000 TONS • 5: 128 000 .34 10. 5'00 
BATCH PLANT OPERATION 127,000 C'i 3.4'1 437,360 l.65 209,000 

CONC. PLACING (SOP,t;F6RM) 68.600 CY 1.8: 125.000 _7, .dR 7nn 

VIBRATION - " 68.600 CY A3E 26.lon _4i; -:t1_,,:,no 

HOR. JOINT TREATMENT 235.650 S.F .oc: ll.800 .15 35,400 
FINISHING <stfiLfORM> 72, 000 S.F. .o: 3,600 .28 20,200 

CURING " 300,000 S.F. .01 3,100 .01 3,100 

FIXED FORMS: FON 18, 300" PF CA .BC 14,640 3.00 55,000 

LIFT STARTERS 5,100 " • 95 4,800 1.17 6,000 
- - CANTILEVER. 33,300 .. .9! 31,600 1.17 39,000 

'l'RANSV. BULKHEAD 21,600 .. • 9! 20.500 1.17 .25,300 

. STAIR TCMER 2.~no 
.. 

l_c;( ~-.dc;n "':\ c;n Q ni;n 
INTERMEDIATE 7,750 " .2! l,900 1.00 7,800 

SPRAY WALL 800 .. • 3( 240 1.50 1,200 

SLAB (PUMP HSE) ·2.470 " • 7 ~ 1.850 l.00 2,470 
SLAB (TOP) 2,350 H • 2~ 590 .75 1,760 

PUMP HSE. WALLS 7,080 " .7~ 5,310 2.00 14,160 
PUMP HSE • SHORING 35,800 t:U.FT .01 2,15C .06 2,150 

VERT. SURF. TOP DAM 12,400 SF CA .2! 3,100 1.50 18,600 

RETAINING WALLS 7,450 II .2! 1,860 1.00 7,450 
TOP CURBS 3,300 " • S< l,65C 1.50 4,950 

, 

SP 10196A R -!?~,- 12,303,900 . 691,600 

·- ;----·- - ... ·-···· --- ---· ----~- -··-· 

: . 
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J. F. CAMELL ERIE P.E. 
&)ATE~ \l'-l \ 1 \<\I l. PRICED BY SHEET NO, c '? - 2 

23 GREEN STREET 
\°tiu\-\\3.U LL LA~E \)AV\ 

HUNTINGTON, N.Y. 11743 
PROJECT: 

; 

AncH1TEcr: 1'JE"W Ewe L.P..,._:r'D °])1'l. Ce»P\'.'S /t:,\JCE 
OU ANTI TY UNIT UNlT MATERIAL UNIT LABOR 

SUP Foe M 0 nEtzATI 0 JJ 
SLt V't~C ro'Z-\.-1\ $ /S2o L.F. 7- _j_D Co 00 10£ It,, ooo 
Yo~e<5 

\ '}92. E/,, 210' '4·0300 ./35 ... ~{) cJO . 
I ..l~ C\L 12.o "t7 S . G:, '· 14- 000 L ./: . z~ ~ ~OuO .I?; /800 

PLJ><Ti=o f2..M \)e c... tc. S 
I 

L. FI 1s·:i Z 6"°0C) d.6 00 /GS-0 4--

T2- ~\ \...\ w c:; ~ LA\:19£"12..S I(;, )O L. F 1. 4so 7. ~00 I 2s0 4' /00 

-Po eh-\, "°'G>€"5 \-tr lo-~ ·- • I I 
- -- - -ID OfJO - -

$\...\PE C..:e .. e.'w I 
14-0, oo 0 -

'F1 ~\ S\.-\ \i-..l G 74 oco tf; I ,05' 3.700 
,.., 

SUC>5 CC..E'W 

CU\2.\f-...)G 74. 000' 4r • Of 700 '" Sl-tPl C12£W 

A-e,<;1$ I tN6 
I 

!Jt+YS Zoo 3.000 'Flt::~. l-!) 15" - -
'\=1 ~ '-D "T'Ec.°l.:-\ "-l lC..C l\.t-..l 3o ])11-y 5 /£'0 4,.50.() - SvB 

S·n:?_ \ P "Fo r?- i--\ S - - - - 2~.000 -
\..\1.1 n (1.f>..IJL.\C. -p, Dr ,J6 4000 LF - l~CL. .so , 

3 200 
(',,..'. \\} E.'I 0 ~ c, 

. 
.11 7,ooD . !;,C>, .400 '{'9 f '2...5CD • 11.. . i 

MA.-~Q..\A1-S Tow E'2$ LL-/ G., "Mos 1'2.~0 ? r.· Aoo 34.ooo 
Cot-.:JV. '5ot>T. '3~~ T: 7 £A - t' ... ,:JOO - z: 300 

Piz.ecA.s.T {tJSE' 1? .. TS 3Soo E' p.. 1-z!'O 44:000 INS!..IPE(C?.€1<{ 

Co1-.1\JC.'fb~ SllOoOe..T \Q.vss ~ !iA 
I 

~.Goo - 8. S-00 -
I I' 

500 ~L-E"DH:>..kll Te.UN~ -
GtJ1t)(; w H-E:E L 'P->12...~TS '2.30 EA (: ...... ,:;;;» .~ 15 000 / 1.J .5~1 PE (£CW 

GAL.LE'~\~ c:, ( t:"o rz_µ e p} 
'j: 0 tz.. M I.I\" I'? ~ \~ soo d1 c.A .t..s /0,720 f.7E 2e>. '875 
$1~\~S I 300 tb'c.t-. :~o 3'f o ,, 1..'S /. 62.5 . 

. . 

-
. 

i 

i 
• I. 

I 

. 
I 

SP 10l96A R "\..:t 239,500 004 0 0 e:i 
·-·- ._..,. ___________________ .. ____ .. _ ---- --.. -- -----.. ·-··-~ ··--·· 



J, F. CAMELLERIF. P.E. 
DAT~f-.l'l 1 \\/Z. PRICED DY SHEET NO. E:.t'.- 3 I 

23 GREEN STREET TRu H Bu LL L~'L..E" YP.\'1\ 
HUNTINGTON, N.Y. 11743 

rnoJECT: 

~-h~_it.i r::,,_1_..,c.t;Nv D1v.,Co'2P:S/E"1C.C'J 11nCHITECT: 

I OU ANT I TY u1~i-UNIT MATERIAL UNIT Li\COn . 
l j 

(.;;F-1.1r=i?_ f?:,,1_ \:1i:::lA c., 
l..f'I 'Dt?-AUl.t c. -Vl1C!::"f.C.E. I L.$. - <:o:>,. r. 80 - -
£~TE.l-:ISIOAJ 3(.." Y,t.ow-o,:-:~ I L. C,, - 5. 000 - L• DCJO 

1 1
1 b $ . 'H ·'?i ?- _ TEEL tPE 11~0 1-F 3~0 c1.. Ob() 

-!,-0 
!i- (,. ?.&o 

! z.'" ~ ' t 7S- "22...0 
' 7- •• h ? ISO LF 3.760 I S"~ 0 
! ~ l\ '1) [~ l\ I ~.) t, C, 'C. l\r> I l'c:. 2,BbO ! r- j 8~" 

--,- I 

'2..:,,3 00 - .Sv 1?.:> 
'1' I' q RrHJT l-l o !. r::;~ er 2_4-0 /_F '(; f:! -;:::>'9?() - $u"L? ' ?_ J, I...._ 

:~•I PR Al /-..lS' ? 770 Lr fl.? 4 720 - c:; \) ~ I 
. e" lA)e LL$ I () '70 L F 2~ 

I 

2,4-10 1- S u'P.::. 

-Pt. U 1-;·p, l.... I /J E S~'t-FT 
' 3~ 2;>~ 300 

I 

17 () L.f. 3GO 
. E'..e-, ,,.,"r-, S' IE..t-:: l __ 

I 

/DO Ooo lf::i 'r; . - 1;;000 . {) 9 'j, ()0 0 

1?7A c. \C. l='I l-1-
I 

C,\./. 
; 2 ov Z'f...ooo I?. oo n :-- -

12.o c.1.e. SLo DE ?r:>or 
I 

Ao(') c.'). ...,_ 
.:,; ?.,4-D 0 m- C7, 000 

Ro A"D c.,'-J· 4.~o ?_~ 
I 

GP. f\.\J EL I 7__00 s-. 40 0 '300 0 
• 

~' 000 SuB -p.,, 1. rn"1 c_ T/1\ v r rJC I. 2o o - '/ S'" -~ .. 
t'.Llll-~ ' H,..,." IT:'> [2.AIL 

I l,ooo '-·· r:-. /()- /() 00 CJ 
., ... 3, OoD _., 

: C.ot>Pt=J? W '' T-c. P- Sn> P 4 OC)O .,so ·I 

14-~ /8-, 000 ~ r r- '>- 14-()i')CJ . I 
; 

: 

_El-.lV 1 Q..ot-J Iv'\ c:uTti.L vU o t?.. K 

lo~; B ·, o'"' r'l,-IT?1'L - 80,000 So:D 
~ -

Dus·r C.o ~'r ~-=' 01_ - I, ooo - --
Nt>i_c;~ CoNT, (t:0u1P) - 80 QOO - --

- \ .l\J\.l P SCf\t:i't=
1 

~HJ EvJAl f:;- DOO 1..,000 
' S=?.PT. 54000 ~ "P. • \?. • 'g E \-::> II 210 ooD '7__/.) - SL)B 

I 
~ ' 
..._ I 

\. - ! 
i 

,_ 
----- ' --
.._ 

.!' IOl96A R '.t..4- (/14. 01 D 83,--Z.IO 
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,.• .;...-~~~ ........ . • .. :•"P,• 't . 

. . : 'J. F. CAMEltERIE, P.E. 
23 GREEN STr.EET 

HUNTINGTON, N. Y. 
TRUHBUSL LAKE DAM 

NE\'l ENGI.J\ND DIVISION CORPS OF ENGTNBEH'i 

• 

,,.-. 

I . 
I: liYDRAULIC PACKAGE 

Description 

Gnto Valvca 16• Mnnual 

Gato Valvca 16w Automatic 

,Gato Vnlvcs 24" Hnnual 

Gate.Valvaa·24" Autom~tic 

Gato Vulvoo 36" Automatic 

Water Supply Pipe 16" 

. Water Supply Pipo: 24" 

Water Supply Pipe 36" 

Blow. Off Pipe 36• 

Double 3' x 4 1 Gates 

Intake Screen, 24" .. o· ; 

... ~ ....... "" .... _ ....... . 
Bulkhead Gate ' 

. .. . . . . ~~ 

.. 

Quantity 

.2 

4 

4 

4 

l 

225 

200 

600 

90 

l. 

4 

l . 
; ··-. 

•,_ .... Ga.to Vent System ·1 

,· 

1.. 

. . 

Float Well & Aooeas~rias 

Heating & Vent. System 

Crane & Hoist . 

Diesel Engine 

Sump Pwnps 

Electric SyatetruJ 

Grounding System 

·'l'ilo Gago 

. Log Boom 
Water Quality Control 

InGt.rumontntion . 

••. ! . 

l 

: l 

·l 

. ~ l 

:1 

: l. 

l 

. l" .. 

. 1· 

l 

l 

D°'-mstream Moaauring Woir l 
TOTAL COST - 1971 • 

EScl~LhTION to 1972 
. 

~ 
"Ea 

Ea 

Ea 

En 

· En 

. LF 

LF 

LF 

LF 

Job 

Ea 

Ea 

Job 

Job 

Job 

Job 

Job 

Job· 

Job 

Job 

Job· 

Job 
Job 

Job 

Job 

,• 

@ 6% 
.. ----: ·-·· COST 1972 IN • 

\ I~ i.s ., 

Unit 
Price 

$1,'000 

1,600 

3,600 

4,800 

6,700 

la.oo 
26.00 

·40.00 

so.oo 

LS 

2,000.00 

s,000.00 

LS 

LS 

LS 

LS 

LS 

LS 

LS 

LS. 

LS 

LS 

LS 

LS 

LS 

• • ... • 
• • • • 

•· • .. • 

Eotimatcd 
~mount 

. 2·, 000.00 

6,400.00 

14,400.00 

19,200.00 

6, 700.00. 

4,050.00 

5,200.00 

• 213, 800 .oo 

4,500.00 

.. 10,000.00 

a,aoo.oo 
. ... :-- - . 

5,ooo.oo 

s,000.00 

3,ooo.oo 
~ . . 

s_.ooo.o~. 

. 7·,140.00 

~·;10,000.00 

·.- ·5:,-000 .oo 

30,000.00 

4,ooo.oo 

· · .. 4_,ooo.oo 

10,000.00. 
3,Joo·.oo 

15,000.00 
···.· .. .. 

io',000,00 
286,490.00 

__ 1_7_,J.89. 40 

. 303.,679.40 . 
' , .. 

. 
' , 



I ..... 

J. F. C'AMELLERIE P.E. 
OAT.E Ju~ 111j7l..PRICEO BY SHEET NO. t:C... 4-

23 GREEN STREET 
-reuM\QULL LA~e. °PA.t..A. 

HUNTINGTON, N.Y. 11743 
PROJECT: 

ARCHITECT: A.Je.w ENt;'LA~r;> -p,v. 1 Coeps/EA~ e.. 
QUANTITY UNIT UNIT· MATERIAL UNIT LABOR 

~UIP~T 

°:Tr 1-A T.>-.i::: P" rf2-E" ST L... E 4~0 L,f" 13 ... BS'.ooo 31- 17.800 
iYA12.t::> r~~E \ ~ \'2.. M~S l 4SJO 54;300 1:-.iuo 

3"2..,SOO , z.c () 
i C..oNVE?'-1 De... s" $Tc!--'\ - ., l >i c '-" r,t: :v IWCL..11 Vt"~ I~ 

/Al C~vc PLAC C•..., c-. Pi>c,.,c; 
.. 

; J,.l'/Tlr?AVLIC. -:OooM C.ruv-.rJ;. 7-x{ ,, 15"'00 2. I 000 f4oo 1'? ,boo 
'COHPet=ss~-es 2" i •{- 1100 i?4CO --;300 - i r-i., - 7_-0 a -
'UT1 L.t \'I nzuc~s '2. x I 5 

I 
C/40 2.8' .zoo ., 800 Z4 ooo 

i Pe=tt..t;of..J l./eL $-rl\-12. rowre~ ~xlC •• 80 2,4-oo - z 000 
I 

:no-z...E~ Ix ,; ,, /2.00 18.ooo 1330 U) ooo 
l. (Sid.~ Tc r~1.-) /\/0 I OOJ I 1~.s{ ~00\ 
I 

I ... - ' I " 

t=° I cl..'t:;> 0 v c.2µ..e-p., "Y> 
Be.\ t:>G (:; I £A. l,ooo Sooo 
: IMDP-OIJE \2 :e. '\3r-D 2612> 000 tb I 1.S..: 402 000 

.I 
. Sv"R 

·l......,.·. i ~c.Ct::.S$ °t?oAP \ff\Ll E·'f 
I 

tb' ,~ 
I 

. 72 ooo 72. ()cx:J Su"P::> 
Fi EL. 'D Ot="i:-1cE's St-11105 ~ ~roe Ac; E 2-7!/JOO -:? oao 

J.l ~I '1 4f;' 
1
D00 

I 

~~'\'>WAe t:.. * looL<; -
''FUt:::L st \ 

0\L . 1-Z ODO -
: l!i-1.>..1?.T- ~p -1 lA.···foVT 

I - S:ooo 
N '"' "DF.Srr.

1

1'..l ~ ' 
I I. 0 0 0 -

f'o ~CQ.Ele 
1

1~.::;.$-rr~ re c.s,noo Sur? 
·TE~ Pori1-. t>.'I Lt~··TINC 

' ':> ooo ·10, ooo 
.. -·-· 'SA. ~t IP. a.,/ F'A~·i\ t i1 E.S ..... ~'.~ .- -·- .tf 4.oc 5u-;s 

'CLt::t>..lj - VP 
I - "2.0,000 

··wE't:\-r1......i 6 20. 000 -
· PPt? ..\. ~c..::,- ~1 """'c. ~ e ( " 117 wts - S"cJO 5"°6 f;DO 

Suoce.t"'-1.;et-.JD A10°T I x 90 •• - 4-va 3b'. 000 
PO.o~~C.T FJ-.Jt.lrvE£:f2 J v AO "' - ¢00 3Z ooo 
C..LE 12-IL: S 

I 
2 .... eo .. - '2.00 -i,Z~ ooa 

Su evr:'I 012:-S 4- x. AO " - Z5o ~ ,. -.. .. QOQ 

l>rtt.tT'/ MEQ-tf\NlC.~ C:> )(. c;z 1( - 300 er.-;, 000 
Wt..Tc. ~4 t.. Ar~~ 3 ')(. 117 ' - /0() 3$ !DO 

.· Wt~TE"e. Prz cf!EC.71 0 IJ "2_0b0 r:!. no o 
~ ... t.AMU.1...l fC:·A'f"IClf·.JS Sooo ~ 000 
P(')WE e DsTeltWTIO/\.I /0 oao , Id Or:JO 

I I . 
SP IDJ96A ToT"'L- Fo~ ?l\~e 8DO,SOO 5GE. C.QO 

.~ . ...__ 
' (~ .. "!-:-" 



O.l'1'~!:6. I •. ,~? - REV. SKl!:TCH'f!CR-1 
J .. F. CAllJ:Llettf, r.E. THVMDUI,..L LC;(.~ PM 

j ' 23 Gft£EN STREET 
PEOUOI\"NOCK RIVER BASIN, CONNECTICU'r 

HUMllNGTOH, N. Y. 
COST ANALYSIS 

TOTAL DIRECT -COSTS 

CONVENTIONAL RAPID 
ITEMS 

~ 
CONST RUC'l'ION CONSTRUCTI<1'11 

,. Total· Cost % Direct · Total Coat % Direct 
Cost CO$t: 

- Gementatious -M:at '-ls -3A7_,_0_0_0 9.9 349_, 300 10.l 

Plant & Plant Oper. 1,699,608 48.8 1,607,805 46.6 

Cooling I 100,600 2.9 100,600 2.9 

Cone.Placing & Vib. 134,634 3.8 107,730 3.2 
c 

Jnt.Treat.,Finish., 
& Curing 207,364 6.0 I 159,108 4.6 

I 
Forms ?35,658 15.4 I 6_59,630 19.1 

- . - ---

Miac. Inserts 460,418 13.2 464, 678 13.5 

'l'O'l'AL DIRECT COSTS 3,485,282 100.0 I 3,448,851 100.0 

Site Work l, 614 I 758 1,603,758 
l_ 

' Environment-.. · 281,400 222,280• 

Field Overhe.ad 690,960 640,128 

. 
TOTAL COST TO ·-
CONTRACTOR - 1972 6,072,400 5,915,017 

Escalation thru 1974 302,320 287,400 

\ Overhead.Profit & 
contingency 510,000 496,300 

Bid Bond 52,000 50,500 
. 

TOTAL CONTRACT PRICE 6,936,720 6,749,200 . 
... 

i<. -'l.7-



DATEb.J..72 REV. SKETCH ECR- 2 J. F. CAMELLERIE, P.E. 
TRUMBULI, LAKE ·nl\M 

23 GREEN STREET PEQUONNOCK RIVER BASIN, CONNECTICUT 
HUNTINGTON, N. Y. 

COST ANALYSIS 

CENENTATIOUS. MATERIALS 

~ CONVENTIONAL RAPID 
ITEMS CONSTRUCTION CONSTRUCTION 

" ... -... 
'lo Material Labor Material Labor ,•) 

Cement 292,000 294,800 .. 

Fly Ash 55 I 0-0-0- s-4-, SU-0- .. 
.. 

. 
TOTAL 347,000 349,300 

l 

•. •. . ~· ..• , ... 
...7-".· .. 

. .. 

•' ' ··.· 
~,.:· . ~ .. j 
-:--- ... 
' . ~ -. 

I. - -~-.. , . ~ f • . .. ..· . 
. . . . 

i 
, . ' . 

' .. 
. ---

' .. .. . 
.~ ; 
~ 

, . 
1- .. .. , . . . 
• 

. . . .. 
'· 

.. 
; . . 

.• ·.-:: 

.. . ... ·- . . .. 
:· : " ' 

Ji 
·' r. 

: 
.. 

• 
. ..... . 

. • . 
• . -. 

'· 

•, .. .. 
.. . 

, .. .. 
-- -- ----
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- .. ~·: ·····""""-· -- . ...... ~ ....... . .. .. _,_,., . ·- .. 
OATE 6.1. 72 R£V. ~ECN-) 

J. f. CN.-'.alCRIE, P.E. TRUMBULL LAKE DAM 
23 GltfEN SllEET PEQUONNOCK RJ:VER BASIN, CONUECTICUT 

HUN11NGTON. N. Y. 
f"f\C:'I' .h tJ .h T .VS TS 

PLANT & PLANT OPERATION 

.. 

._ ... 

.. 

..... 

ITEM ,, 

Borrow Operation 

- -Ag~J."99~te -~~= 

Batch.Plant ~per. 

SUB-TOTAL 

Cableway 

Concrete Placing 

Vibration 

Slide Crew· 

.Field Eng. (Slipfonr 

"' Field Tech. ( " ) 

Conveyors ( " ) 

Mat'ls Tqwers ( " ) 

Conv. Sup; Brkt 

Conv. Sup. Truss 

Elephant Trunk 

SUB-TOTAL 
., 

Equipment 

TOTAL 

Lees Cooling 

TOTAL 
Payroll tx & Ina(l4%) 

Labor & Mat. Total 

CONVENTIONAL 
CONSTRUCTION 

Material 

72,000 

128,000 

437,360 

637,360 

254,000 

8,000 

44,400 
,., .. 

-o~ 

-o-

-o-
-0-

-o-
-o-. 

-0-

-o-

306,400 

172, BOO 

1,116,560 

47,000 

1,069,560 

Labor 

69,,500 

78,500 

222,300 

. 
370,300 

-
77,4.70 

-o-

-o-
.::.o~·--

-o-

-o-

-o-
-o-. . 

-o-

.:..o-

-o-

77,470 

151,900 

599,670 

47,000 

552,670 
77,378 

l,699,608 
R-'2'1-

RAPID 
CONSTRUCTION 

Material Labor 

12, ooo· 69,500 

. 128,000 78,500 

437,360 209,000 

I 637,360 357,000 

-o- -o-
125,000 24,300 

26,100 -o-
I -o- 36,500 

3,000 -o-
4,500 -o-

12 I 50_0 7,000 

28,800 34,000 

l,300 2,300 

8,500 p,500 

500 -o-

210,200 110,600 

170,100 138,Joo 

1,017,660 605,900 

47,000 47,000 

970,660 558,900 
78,246 

1,607,805 
I 



J. F. ~LI.ERIE, P.E. 
23 GREEN mm 

HUNTINGTON, N. Y. 

OATF. OeJ..f..,_ REV 

'l'RW..BULL LAKE DAM 

PEQUONlrocK RIVER BAS IN. CONNECTICUT 
COST ANALYSIS 

CONCRETE PLACEMENT & VIBRATION 

·ITEM· 

Concrete Placing 

Vibration 

Slide Crew 

TOTAL 

Payroll tx & Ins (14 ~) 

--·---

CONVENTIONAL 
CONSTRUCTION 

Material Labor 

66,000 

52,100 

118,100 

16,534 

134,634 

R-3o 

RAPID 
CONSTRUCTION 

Material Labor 

24,400 

31,600 

94,500 

13,230 

. 107,730 



OATE6.l. 72 REV. SKETCHfr .t;CR-!> 

'T'PTTMTHTT T T.hU'l<' nhM 
J. F. CAMELLERIE, P.E. 

23 GREEN STREET 
PEQUONNOCK RIVER BASIN. CONNECTICUT 

. HUNTINGTON, N. Y. 
COST ANALYSIS 

JOINT TREATMENT, FINISHING & CURING 

J:TEMS 

; .. 

Horizontal Jnt 
Treatment 

Finishing 

Curing 

Weekend Over Time 

Slide crew 

Finishing(Slipfonn) 

Curing ( ... ) 

-Copper Water Stops 

TOTAL 

Payro.11 tx & Ins 
(14~) 

LABOR & MATERIAL 

CONVENTIONAL 
CONSTRUCTION 

Material 

22,000 

7,300 

-4,300 

-o-. 
-o-
-o-
-o-

14,000 

Labor 

6~,850 

41,000 

4,300 

15,000 

-o-
-o-
-o-

16,000. 

47,600 140,150 

.-o- 19,614 

roTAL •••• • • • • • 207,364 

1. 

,; -. ~ -
\ •. ~ .. 

R. 3 I 

RAPID 
CONSTRUCTION 

Material 

11,800 

3,600 

3,100 

-o-
-o-

3,700 

700 

14,000 

36,900 

-o-

Labor·. 

35,400 

20,200 

3,100 

-o-
30,500 

-o-
-o-

10.7,200 

15,008 

159il08 



-

J.. F. CAMflLERff, P.E. 
23 GREEN~ 

HtJN1'INGTON. N. Y. 

~ 

Foundation 

Lift Starters 

Intermediate 

SUB-TOTAL 

Cantile.ver 

Transv. Blkhead 

Sliding Forms 

Yoke• 

Jack Rods 

Hydraulic Piping 

Platform Decks 
--·¥___. 

Railing & Ladders 

Strip Forms 

Form Design 
'· 

Guide Wheel Brak ts 

Precast Inserts 

Slide Crew 

SUB-TOTAL-

-.....----~ v ..... ,., 

TRUMDl.tt.L LAKE DAM. 

COST ANALYSIS 

CONVENTIONAL 
CONSTRUCTION 

Material Labor 

14·, 640 55,000 

5,520 15,000 

-Q_- -0-·· 

20,160 70,000 

46,200 .125, 600 

22,200 60,400 

-o- -o-

-o- -o-

-o- -o-
-9- -o-
-o- -o-
-o- -o-
-0- -o-
·-o- -o-

-o- -o-

-o- -o-
-0- -o-

71,860 200,400 

continued Pn 

RAB IP 
CONSTRUCTION 

Material Labor 

14 I 640 55,000 

4,800 6,000 

1-, 900 7-,soo 

. 21, 340 68,800 

, 

31,600 39,000 

20,500 •25,300 

10,600 16,000 

40,300 26,000 

35,000 1,800 

.-o- 3,200 

2,500 : 6,600 

7,500 4,100 
. 

.-o- 26,000 

10,000 -o-
15,000 -o-
44,000 -0-

-o- 34 ,000 

217,000 182,000 

" 
following page ••••••• . 

ii 



-· - - - _,.I .. u. :L. I ZI ,, ... , 
J. _F. CAMELLERIE, ·P.E. 

~ ... - .. ---- v --

TmJMRHT.T T ?\ r.t'"f,' n h M 

23 GREEN STRE£T 
Yt•:C1 u '"N n .._. RTUFD c:r..C::'Tl>J ,....- 'I' T C't Jrl'I "' HUNTINGTON, N. Y. . 
COST ANALYSIS 

' 

FORMS - continued 

' '. -; 

' CONVENTIONAL AAPID 
ITEM CONSTRUCTION CONST•UCTION 

.. 
Material Labor ' ·Material Labor .,. 

balance forward ••• 71,860 200,400 238,340 . 250,800 

Spr~y Wall 240 1,200 I 240 1,200 
-

I Pump House Slab 1,850 2,470 .l,850 I 2,470 
-

Top Slab 590 1,760 
I 

I 590 1,760 

Pump House Walls 5,310 I 14 I 160 5,310 I 14,160 I 

I 

Pump House Shoring 2,150 2,150 2,150 
' 

2,150 

Top Dam 3,100 18,600 3,100 18,600 

Ret. Walls 1,860 7 ,450 1,860 7,450 
·--

Top Curbs 1,650 ' 4, 950. 1,650 4,950 

Gallery & Stairs 11,110 30,500 
,. 

11,110 30,500 

Stair Tower 3,450 8,050 3,450 8,050 

SUB-TOTAL 31,310 91,290 I 31,310 91,290' 

TOTAL 123,330 361,690 269,640 342,090 

Payroll tx & Ins I . 
' 

( 14%) 50.638 47 .890 

TOTAL Labor & Material ••••••• 535,658 ! 659,630 I 

I 
\ 

f?-!:J3 



J. F. CAMELLERIE, P.E. . • ... .... 
•r 1mr-m TTJ.iL...Lil]-(E; I2.MI 

RF.'.V SKETCH-// PCR-7 

23 GREEN Sl REET 
I 

HUNTINGTON, N. y; PEOTJOMNO..QLE.t VER PAS IN, CO~\NECTICUT 

COST ANAJ,YSIS 

- MISCELLANEOUS INSERTS 
I 

t CONVENTIONAL RAPID 
ITEM CONSTRUCTION CONSTRUCTION 

Materinl Lc:tbor Material ·Labor 
•· 

Hydraulic Paclcuge 303,680 -o- 303,680 -0-
- ··-· - -

Ext. 36" Dlow-Off 5,000 2,000 5,000 2,900 

. 
3-1/2" Steel Pipe 4,060 6,380 .4.060 ' 6, 380 

2-1/2" Steel Pipa 3,760 7,530 3,760 7,530 

3" Drain Holes 20,750 -o- 23,300 -o-
1-1/2" Grout Holes 73,920 -o- 73,920, -o-
6" Drnins 4,150 -o- 4,720 -o-

. 
iil40 

.. 
8" Wells -o- 2,140 -o-

. -
Plumb.Linc Shuf t 

.. 
360 ~~, 300 360 300 

Reinforcing Steel 15,000 8,000 ·l5,000 9,000 
.. 

'l'OTAL 432,820 24,210 435,940 25,210 
.. 

Payroll tx & ins. . 
(14%) 3,388 3,~28 

TOTAL Lc:tbor & Mater al •••••••• 460,418 464~678 

.. 
' : .. .. . . 

.. 

\. 
.. iii 

' 
. ,. .. . 

. . .. . 
~ 

•. 

' 
' 

.. ~ 

... 

t·· 

'R 34--
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\. .. 

- _......., ... __ .. -
uAT~ 6 • l: 7 2 -
'.l'RU.rnmLL r. .. AKE 

REV. 

J. F. CAMELLERIE, P.E. DAM 
23 GREEN STREET PEQUONNOCK RIVER l:lASI!'l', CONNEC'l'ICU'.l' 

' HUNTINGTON, N. Y. COS'l' ANALYSIS 

SITE COSTS 

CONVENT!ONAJJ RAPID 
_ ·- _ ---· .J:.'r..E!1 .• ·---- -·· ···-_ ·- -~'--..::C:.::O~h.:.:' S:..:'I:..:' R..:.:U:,.::C:.::T:..:I:.:O:..:N.:_ _ _,_ _ _,_ __ _....:C::.:O:.::N..:.:S:..:T;:R~U::.:C::.:T::..:I::.;0::.:1:.:..t --~ 

- Clearing -&-Grubbing 

Dioposal 

Excavation, Unclass. 

Excavation, Rock 

Excavation, Talus 

Hand Cleaning 

Chain Link Fence 
. 

Foundation Grouting 

Diversion 

Bnckfill 

Rock Slope Prot. 

Road Gravel 

Bit. Cone. Pave. 

Hand Rail . 

Bridge 

Improve R.R. Bed 

Access Road, Top 

Access Road,Valley 

TOTAL' 

j , 

,. 

Payroll Tx & Ins (14%) 

LABOR & MATERIAL TOTAI. 

Matcr:i.nl 

ia,ooo 

7,500 

72,000 

100,000 

42,000 

52,500 

3,000 

45,000 

714,000 

. -o-
2,400 

5,400 

6,000 

10,000 

l,000 

402,·ooo 

ll,000 

72,000 

l,563,000 

-.o-

-o~ 

-o-
-o-

.. -o
· -o-

1,700 

-o-
-o-

24,000 

8,000 

3,000 

-o-
3,000 

5,000 

. ' -o-

-o-
: -o-

44,700 

~,258 

1,614,758 

0 .., ,-

Material 

J.R,D.00 

7,500 

72,000 

· 100,000 

42,000 

52,500 

3;000 

45,000 

714,000 

-o-
2,400 

5,400 

6,000 

10,000 

l,000 

402,000 

-0:-

72,000 

l,552,800 

Labor 

-o-
-0-

.. 
-o-
-o-
-o-
-o-

l,700 

-o-
-o-

24,000 

8,000 

.~,000 

-o-
.3,000 

s,ooo 

-o-
-c-
-o-

44,700 

6,258 

.l,603,758 

; 
t 

' 



·-- .. _ ·-· ...... ··-- -------·-- ... 

. 

J. F. CAMELLERIE, P.E. 
23 GREEN STRE:ET 

HUNTINGTON, N. Y. 

ITEMS 

~· . 

Turbidity Control 

Dust Control (Rds) 

Noise Control 

Landscape Renewal 

Railroad Beds 
. 

·TOTAL 

Payroll". t..': & Ino 
(14%) 

. 

l>ATr: 6 • 1. 7 "}. REV. SKETCHIT.CR -9 

'£RUMBUJ,L Ll\Kg Pl\M 

PI:QUONNOCK lUVER Bl1SIN, CONNECTICUT 

COST l'.Nl\LYSIS 

ENVII~ON!·!SNT 

CONVENTIONAL 
CONSTRUCTION 

Material Labor 

90,000 -0-

1,000 -o-
100,000 -o-

25,oqo 10,000 

54,000 -o-

270,000 10,000 

.l,400 

RAPID 
CONSTRUCTION 

Material Labor 

,_ 

80,000 -o-
1,000 " ··0':"' 

8~,000 -o-
5,000 2,000 

54,000 , ..;.o-

220,000 2,000 

280 

TOTAL LABOR & MAT •• ~··••• 281",400. 

\. 

. -··-

. , 
' ; .... 

'. 
" . 

.. 

f,. • 

·, 



,."w • ... - ··--- . - . - .... 
DATE6.l.72 REV. 

J. F. CAMELLERiE, P.E. 
TIUTM!3UT..L J,AKE Dl\~t 

23 GREEN smEET Pl::QUONNOCI< RIV'r~R DASIN, ·. 
, HUNTINGTON, N. Y. 

COST 1\NJ\I,YS IS 
.. 

FIELD OVElUIEAD ·. 

CONVENTIONAL 
ITEM .• 'CONSTRUCTION 

Material 

I 
Lnbor 

•. 

From Cost Sheet 820,800 620,900 
• . 

Less Items in 486,000 5,ooo 
Site Work 

TOTAL 334,800 615,900 

Less Equipment 172,800 151,900 

.. 
TOTAL 162,000 464,000 

Payroll tx & J.ns (14%) .• .64,960 
.. 

.. . .. 
TOTAL Labor & Material 690~960 

.. 

• J 

;.. ..... 
J,. • 

·• 

. ·~ 
:: 

\. 

SKETCH# ECR-10 

CONNECTICUT 

MPID 
CONSTRUCT ON -

Material Labor 

800,500. 568,500 

475,000 5,000 

325,500 .563,500 

. 
170,100 138,300 

155,400 425,200 

59,528 . . . . . ... 
640,128 

' . 

. . ... -~- .. -

. . . 

I 

~ 

r 
. j 





ANALYSIS OF CONSTRUCTION COSTS 

As the savings in plant, placing, vibration and joint 
treatment are balanced by the increased cost of the 
forming system, the savings in direct costs is of a 
minor nature. The increased cost o'f the forming is 
brought about by the fact that in effect two completely 
different forming systems come into play reducing the 

_reuse factors of both conventional cantilever and slip 
forms. · 

The savings in the system resulted from reduction of 
indirect costs such as Field Overhead, Environmental 
Control and Escalation costs as a result of reducing 
the construction time. Using Rapid Construction methods, 
that is to say, the combination of slip forms and belt 
conveyors, reduces concrete placing time by about 40 
working days or just about two calendar months. 

COST IMPACT OF DAM AND SITE CONDITIONS 

It is interesting to note that such construction cost items 
as aggregate production, foundation treatment, founda~ion, 
abutment and starter forms, accessory structures, 

'Plumbing", site work, excavation, access and stream 
diversion are captive to the site and basic design and 
cannot be influenced by innovations in construction 
technology. In the case ·of Trumbull Dam, these items 
amounted to 50 percent of the cost. When one considers 
that the two and one-half percent savings in total cost 
is really 5 percent of the area vulnerable to cost reduct~on 
the prospects seem brighter for larger d~s where the ratio 
to '\mtouchables "is. better. 

COST OF FORMING SYSTEM 

As discussed in "Analysis of Cost" above, the reuse factors 
~re rather low for this dam. Actually, only half of the 
formed surface lends itself to a repetative systemized 

, forming system such as slip forming. The reuse factor 
for this expensive equipment is only 3-1/2 and the height 
to be slipped is limited, which means high erection and 
dismantling costs. In order to explore this idea further 
a study was made to determine the effect on fonn costs if 



the contact area lending itself to this system were 
twice as large and again three times as large. We 
~becked the effect of vertical increase, which saves in 
both material and erection cost, and horizontal increase 
which saves only in material cost. The results were as· 
follows (SEE SKETCH ER-Al thru ER-All): 

CONVENTIONAL SLIP 
FORMS FORMS 

Trumbull Pond Cost $ 2.94/ f I· $ 4.66/ 1i, 
Twice Hor. Increase "2.86 4.00 

Thrice Hor. Increase 2.74 3.80 

Twice Vert. Increase 2.92 3.26 

Thrice Ve.rt.. Increase 2. 74. 2.79 

IMPACT OF FORMING SYSTEM ON PLANT AND EQUIPMENT 

The cost savings that accrue from the slip form operation 
do not show up in the forming item but rather in plant 
and overhead items. Conveyor costs are improved by 

·' 

reducing repositioning of conveyors: batch plant utilization 
·-is improved; equipment rentals and field supervision salaries 

are of shorter duration. Sheets ER-All thru ER-A21 study 
· the effects of doubling and t·ripling the areas lending 
themselves to slip forming. The .results are summarized on 
sheets 209-SR-18A thru 20 together with formina costs 
based on cubic yards of concrete formed. ~ 

The curves indicate that with increase in height the 
combined forming-plant-overhead costs favor slip forming 
at a 60 percent increase in height. With horizontal 
increase in formed surface, slip forming gains at a very 
low rate. 
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IMPACT OF REDUCED CONSTRUCTION TIME 

As a result of the addi.tional 2 months required by the 
conventional methods the concreting operations are very 
ti.ghtly scheduled with work into November during both 
1973 and 1974 and over-run time going into cold weather •. 
The Rapid Construction allows concrete operations to be 
completed by September or October. both years with over
runs running into October. This capability to better 
schedule concrete operations relat.-±ve to -c-1-i-mati-c 
conditions has a cost advantage which was not numerically 
evaluated in.this report. 

-~f start of construction is delayed until the beginning 
of 1973, this Rapia Construction may be able to pick up 
savings over Conventional Construction similarly delayed 
as follows: 

The equivalent escalation for conventional construction 
going into 1975 is 13 and 10 percent respectively -(SEE 
conventional construction ~eport). 

This represents a saving of: 

2% labor at $2,000,000 

1% material at $4,000,000 

$40,000 

40,000 

$80,000 

Construction cost will be increased over a 1972 letting 
by 7% x $4,000,000 or $280,000. 

l?-JJ-1 ~· 



COST OF CONVEYOR SYSTEM 

The use of conveyors including the material hoist 
towers and slip form supports costs $300,800 including 
payroll taxes and insurance. Th~ cable way operation 
runs $350,000 or $50,000 more than the conveyors. The 
24 inch conveyor sizing is based on 6 inch aggregate. 
If the maximum aggregate size were reduced to four 
inches, sixteen inch conveyors may be used to furnish 
the required capacity of 160 yards per hour. This 
would reduce conveyor cost by sO percent erf- equipment 
cost or $137,500 x .3 or $41,000. Including escalation, 
overhead and profit the savings are $43,000, using the 
24 inch conveyors with an additional $45,000, if four 
inch aggregate were used. · 

The use of four inch aggregate would increase the a.ilount 
of portland cement required by,say - 5 percent or 
approximately $20,000, leaving the savings of going to 
four inch aggregate at $25,000. There are additional 
advantages that accrue from lighter weight equipment which 
we assigned no monetary value to. 

COST OF CEMENTATIOUS MATERIALS 

Savings in this area can be effected only by design and 
mix changes. Generally speaking, a thin layer of very 
high cement content concrete on the upstream face with 
the rest of the concrete at extremely low cement content 
and maximum flyash substitution is a direction for saving. 

PLANT AND PLANT OPERATIQ!i 

The plant cost for aggregate production, batching and 
placing (nearly half the total direct costs) is captive 
between the volume of concrete on one hand and the 
construction schedule on the other. The use of conveyors, 
compression of construction schedule and improved 
utilization did effect a savings of $95,000 in this area 
but this is only a cost reduction of 5-1/2 percent. In 
order to make more significant cost reductions in this 
important area, the volume of concrete placed must be 
reduced. This militates against g1:avity dams. The use 
of prestressed rock anchors may have merits in this area. 

, 
>· 
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CONCRETE PLACING AND VIBRATION 

A savings of 20 percent was made in this area due to 
the better spreading abilities of the conveyor system, 
especially in the slip form placements. Actually, the 
savings was greater but some of the man hour savings went 
into premiwn time for shift work. 

-HOR;t-ZON'l'AL JOU~T -T-RBATMEN'l' 

The use of alip forming has reduced the number of 
horizontal joints and therefore the cost of joint treat
ment significantly. With other valley cross-sections 
this decrease can be much greater. The reduction in 
difficulties and "agony" connected with this work cannot 
be assigned a numerical value.. · 

ffISCELLANEOUS INSERTS 

These ran slightly higher because of premium pay during 
slip operation. 

~-
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S~~ a RECO.~~l.ME-~WDATIONS 

AND 

DISCUSSION Qi' ADD1TIOUAL 1-Kl!>.ll<'lCATIONS 
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The most effective application of rapid, economical 
construction methods to the dam at Trumbull lies in the 
combined use~of slip forming and conveyor systems. This 
results in a time savings of two months and a minimum 
cost saving of $185,ooo. Because of the size of this 
dam and the configuration of the valley, the application 
of innovative construction techniques was limited. 

'rests at-th~--w-ater-Expe-t-iment St-a-tion in 
·Vicksburg, Mississippi indicate no serious problems in 
the use of slip forms with mass concrete. 

The equipment and skills required for constructing this 
dam by the methods recorrmended are readily available in 
the industry .. 

/ 
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REVISIONS RE,QUIRED TO SPECIFICATIONS TO ALLOW USE OF THE 
SYSTEM DESCRIBED 

1- In order to meet slip form requirements, exterior mass 
concrete will be required on both upstream and down
stream faces of the darn but not on the monolith inter
faces. 

2- Permit concrete p-laceme-nt of full he-ight of menol-it;hs-· 
without horizontal joints. 

3- Delete maximum height difference requirement between 
adjacent monoliths. Insulation as specified in 
Paragraph --16_ "Special Protection", page 73 of guide 
specification CE-1401.0.l may be required in project 
specifications. 

4- Permit conveying of 6 inch aggregate by conveyors. 

_ .. --
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RECOMMENDATIONS 

l- It is reconun~nded that' the use of 4 inch maximum size 
aggregate be 'CJiven careful consideration as the use of 
six inch aggregate required placements of eighteen inches . 
in depth. Allowing two hou·rs between successive placements 
obtains a minimum placing rate of nine inches per hour. · 
Considering the low strength gain of the mass concrete 
maintaining such a rate may be impossible in cold weather 
us-ing -the slip· f-orm -system, I-n addition, the ~mall 
aggregate will reduce problems and Fossibly sizing in all 
~and.ling equipment as well as number of sizes stored. 

2:.. The extension and' gating of the overflow conduit is 
recommended to enable inclusion in stream diversion 
scheme. 

3- It is highly desirable to implement a re~earch and 
-development program to develop a set regulated shrinkage 
retarded cement of medium early strength to be used .. as 
exterior mass concrete to allow more rapid construction 
and at the same time reduce shrinkage and.thermal problems. 

4- American contractors are traditionally conservative. It 
is recommended, therefore, that a promotional program be 
implemented to increase contractor enthusiasm and to 
allay fe~r of innovations. 

5- The following design modifications are suggested as 
a means of achieving additional savings: 

a- The gallery layouts be oriented in elevation to the 
horizontal joints so that the support system can be 
simplified and systematized. 

b- That all sloped sections of the gallery be at one 
slope to enable reuse 0£ forms and systematizing 
in general. J2rawin.s 209-RM-l shows two such lay
outs related to the jointing and using 45 degrees 
for all inclined sections. · NOTE the horizontal 

·to inclined transition sections become standardized. 

c- It is suggested that the transition from sloped 
. surfaces to. __ the_ver_tic_a~_!:l\lr.faces_ a1;__~1:1_e __ ~op ___ C?L 
the dam be made at the_ same elevation on both . 
faces of the darn and related to lift modules.~ 

. I' 
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d- The f ivc foot vertical section at the bottom 
of the downstream face is c:>~trcmely difficult 
to form. If possible this vcrtic~l se~tion 
should be eliminated. 

e- i1inimizing or eliminating the overhung of the 
roadway at the top of the dum (at the expense 
of additjonal concre~c if neccssnry) will 
reduce cost in this area. 

f- A11 al tcJ::-natc for precasting t1w spray \-Jall may 
be desirable -as it will allow the unbroken use 
of the standard cantilevered forms. 

·. 
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CONTINUOUS CONSTRUCTION 

Continuous construction, that is to say the partial or 
complete elimination of vertical bulkheads dividing the dam 
into monoliths has often been suggested by knowledgable 
people in this field. The sli~· form system suggested 
for use at T~umbull Lake is one of the several arrangements· 
possible and was not intended to rule out any other 
sequence or monolith combina.tion. If the requirement 
-for -subdivision -into roono-lith-s is t"erno~ed-, -it is _po_ssible 
to slip form large sections of the dam at one time using 
the slip form - belt conveyor combination. In order to 
study this possibility we decided to detennine the cost 
of slip fanning on a continuous oasis a. section of the 
dam comprising monoliths 4 thru 10 (420 lineal feet) 
starting at elevation 185'-0''. In doing this, we neglected 
stream diversion problems and planned on ~)lacing concrete 
at a rate of 4 inches per hour (half the rate used in the 
Qriginal study). This slow rate keeps the required plant 
size down to a 160 yard/hour capacity, and is better · 
suited to the slow strength pick-up of the concrete, 
making the use of less expensive anchors possible. 

The cost of this construction is $6,616,000 as shown on 
cost sheets EM-5 and EM-1 thru 4. This represents a 
savings of $134,000 from ~lip forming by monoliths and 
$321,000 from conventional construction. This saving 
accrues from elimination of bulkhead forming and a four 
week reduction in constr~ction time. This saving was 
reduced by the added plant cost of forms and conveyors 
to do the work in one ooeration. A variation of this 
alternate may be doing two or three monoliths at a time 
resulting in intermediate savings. Naturally, the 
incluaion of· stream diversion by keeping down monolith 5 
will reduce the savings very seriously while on higher 
dams the savings would be enhanced. 

IMPACT OF NO-SLUMP CONCRETE 

Continuous construction utilizing no-slump concrete is a . 
possibility worthy of consideration. Drawing 209-RM-4 

' shows such a construction with the exterior mass concrete 
as normal slump concrete.. The nonnal slump concrete is 
required at the faces because of the difficulty of 
compacting the no-slump concrete with hand vibrators. 

~ 



In tests conducted by :the Tennessee Valley Authority under 
the direction of R. w. Cannon, a mix having a slump of 
under one-half inch was successfully placed and compacted 
using trucks and a vibratory roller. The mix consisted 
of 94 lbs of Portland Cement, 130 lbs of fly ash, 3 inch 
ma:>dmum size crushed limestone and water reducing nnd a::.r 
entraining admixtures,, 

On the Trumbull Site, truck hauling is not feasible, but 
the conveyor system devised is cnt.irely adequate and 
spreads very un.i.fo:crnly. ViTJratory roIIers may n0 usea-
in the 420 foot long sect.ion without problems. '11hc no-slump 
concrete is placed in convenient stable layers and the 
areas between the no-slump concrete and the forms in then 
fil·led with normal concrete before placing ·the next layer 
of no-slump. · 

The only cost areas effected by this procedure as compared 
to continuous plucing using low slump concrete are 
cementatious materials und vibration. These savings, as 
worked out on our cost sheet EM-S-5 is as follows for this 
particular situation: 

Cementatious Material •••••• $48,500 

Vibration ···············•~_..;;.9~,~5~0~0;:;;,_ 

·- T0'£AL $ -58,000 

The switching back and forth between no-slump and low-slump 
·concrete will create some hardship on the batch plant and 
conveying operations but it is felt that our plant is _____ _ 
capable of absorbing the difficulties without cost increases. __ _ 

CONTINUOUS MIXER PLl\t]:T 

The yardage and rate of placing requirements for this 
particular project do not warrant ~onsideration of a 
continuous type of mixer plant. The use of two 4 yard 
mixers is not only adequate, it provides the capability 
of continuing operations with one mixer if the other 
mixer temporarily breaks down. An important consideration 

. in using a continuous type mixing plant is the lead ti.me 
for design and procurement. 

R 51 
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PLANT PLACED ON MONOLI'rII 

Placing a plant. directly on the monoliths presents some 
problems and in this. pal:ticular situation no advantages. 
Conveying materials to the moving plant-presents. a 
problem because of the constantly changinq elcvc_ition, 
but this problem :Ls not too serious as dry 21ggregates 
can be raised in bucket clccutors when conveyor inclines 
become too steep and dry aerated cement can be pumped 
vertically. The -conveying systems must of coursB, have 
flexibility designed into t.he l<J.yout. A hydraulically 
activated support tqwcr will al.so have to be incorporated 
into the plal).t. On the positive side., the materials hoist 
towers can be eliminated; raising dry" materials is always 
mor'e desirable and less expersi ve than raising wet 
concrete. ' 

The two serious impediments are those which occur at the 
base and at the top of the dam construction. Initially, 
a concrete supply is required before sufficient structure 
is available to support the pla. .. n.t on the monoliths. It 
i's possible to set the plont on a tower supported directly 
on rock with a pick-up ar:r.a.ngement as the work progresses. 
'l1his can be done when conditions warrant the expense and 
possibly delay involved and when the well, left to be 
filled in later, is not objectionable. 

At the top, the dimension of the dam is ·greatly reduced, 
in this case to ten feet. The smu.11 depth of the dam as 
well as the constantly changing dimension offer physical 
problems to the support of the plant as well as to 
"distribution. 

It is conceivable that for larger dams of a different 
design fr plant can be mounted on the monoliths. Gravity 
dams do not present much hope in this direction. 

PRECAST, LEAVE-IN-PLACE, CONCRETE F0Rl'1..S 

This type of form has been used in Europe and some success 
was claimed for this type of forming. Leavc-in•place 
forms offer two major advantages: saving of stripping 
time and a gunrantced good surface. They are at least as 
difficult to place as wood or steel cantilever forms and 
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.require ldgh capacity cranes on a continuous basis. In 
addition, a precast ynrd must be set up on the site and 
a handling system must be designed to transport the 
forms from the casting yard to the crane pickup point. 
An an alternate, these forms may be obtained from an 
establis)K~d p1:eca~~t y,1.r.<.1 u.nd t.n:.msportcd at some cost 
in trucking and annoyance to nearby communities. 

The most impo:ct:;:int con cc: pt tht:lt. mi.rn t be kept in mind ir;; 
that only a relatively small nL1mber 0-f- s.tcaL fuJ..-'Tu3- nee_d 

' . 

be brought to the monoliths from their po:Lnt of fnJn·.icationQ 
After their f i:r.st :Ln~~tallat:i.on t11'e movements m~c mostly · 
vertical by hand, dnvits, jacks or very light duty jacks; 
there is. a minimum of horizontal movemcmt.. ·1rhe form 
weight is half the weight of t .. hc prccast panels. On the 
othc1: hand, each and cveiy precast form panel, that is to 
say, a very la1:ge number of precast panels must be 
transported from their point of fabrication to the point 
of ·installation. This incolves expensive horizontal 
logistics. 

In. addition, precast panels have the same anchor problems 
related to hydrostatic pressures f rorn concrete th3.t all 
other fo.i.-ms have; this pressure mili tatcs in favor of 
heavier sections, heavy reinforcement to take cantilever 
stresses from anchors in the lift below and reinforcement 
for handling stresses during transport •. Add to this the 
cost of 1if ting inserts and adjustment devices and you 
have a fairly expensive foi.-m.. :Again, you do save· stripping • 

. Light weight concrete is often used to reduce weight and 
·thermal stresses. The handling savings accrued from 
using lightweight concJ:ete will probably be more than 
offset by the complications resulting from handling a 
different family of aggregates than are being batched 
for the in-situ concrete. 

Two systems of precast concrete forms were considered as 
part of this study; one a checker-board system spanning 
lat~rally and vertically and well suited to continuous 
operations; the other a typical cantilever system. These 
systems are shown on sheets EM-Fl, EM-F2 an0. EM-Sl7 thru 
EM-S22. 

, : 
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The cost of implementing these systems at Trumbull are 
$295,000 and $335,000 respectively. The cost of using 
standard cantilever forms is $172,000. 

' ' 

The rclati vc ·economy of precast concJ:-cte gu.llcrics versus 
forrnin~r the galleries in pl~cc was investigated . fox: this 
particular darn. 'l'wo arranscnwnts were used as shown on 
Dra\vings 209-r,.M·--l & !~'F2. 

Arrangement A envisions channel sections with pouring 
ports in. the roof which rest on support. beams blocked or 
shimmed on the top of a concrete lift. The trough is 
formed by separate rectarigular benms also resting on the 
.support beams. 

Arrangement B is oriented to have the top of the support 
beam at the top of a concrete lift to act· as a screed and 
be in position to receive the channel section forming the 
.roof and walls of the gallery which will be placed in the 
next lift.. This ai-rnngemcnt requires support to the top 
of the next lower lift and a full precast trough. Ji.s an 
alternate to using the prccast colurrms, st.eel trestles maY 
be used to support the support beam to exact elevation. 

In both cases standardization of secti011s and simplicity 
of forming was given. serious consideration. A casting 
yard was as~rnmed to the northeast of the batch plant with . 

.. a: small crane and a flat bed trailer for handling the 
·sections. Erection was assumed to be handled by the ~ 
·three cranes included in the general equipment item and 
not pi~ked up here. 

The total cost for casting and erecting the galleries in 
precast sections. as shovm on cost· sheets EM-G, EM-S6 thru 
Sl7 is $59,400 not including pertinent percentages. The 
cost of .forming the galleries is $41,600. 
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SUMMARY 

The arrount of money that may be saved by appJy:i.ng 
advance construction techniques to the bu:i.ld.ing of a 
small grnvity d'am such is the one at 'l'rurnbull J,c)};:cr is 
l:i.rn:i:i:.cd by de;,:i.gn and s:i.te conditions to loss than ten 
percent .. 

By w~:Lng f>lip forn1 constru~~tion omitt:i.n~;- vcr:t:i.cal joinb:; 
to the cx"l.:c!n-t posr;:Lblc c f:;ubsti t.utinrl bcl t convcyoJ:·s fm.~· 
a cablewo.y, .r:cduc:Ln9 <J99rc9atc~ ::>izc and ur.d.ng no--slurnp 
concre·i.:<~ about $400, 000 may be s<:V8d., 'J~hii:; :.i:cp:r:cscnts 
approximately 6 pcx:·cent of the total cost,, 

The opportunity for savings would obviously be greatex
on larger darns and in some instances dams having 
different configurations. To effect savings beyond ten. 
or fifteen perccnt,rudical design chunges must be 
considered using structural concl:cte with or without low 
cement. fills • 

. _ .... -
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J. F. CAMELLERIE, P.E. 
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J. F. CAMELLERIE, P.E. 
23 GREEN STREET 
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BOOK RC - RAPID CONSTRUCTION UTILIZING SLIP FORM TECHNIQUE 

APPENDIX: COST STUDY SHEETS 

Page RC-2 

Page· RC-46 

1 

2 

3 

4 

5 

... --·· 

Cost Study Sheets, Slip Forming 

Cost Study Sheets~ Modified Design 

Sheets ER-Al through -A21 

Sketches ER-Sl through -S22 

Sheets EM-S, EM-1 through EM-4 

Sheets EM-G, -Fl' -F 2 

Sketches EM-S-1 through -S-22 

RC-1 
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J. F. CAMELL ERIE P.E. 
23 GREEN STREET 

HUNTINGTON, N.Y. 11743 

OAT£ · PRICED BY SHEET NO. ER-Al 
.Tt""' 1 17~ 

PROJECT: TRTTMRTTT.T T.A.K'P. n?J.M 

ARCHITECT: NEW ENC:I..AN!> DIV .-CORPS ./ENGR. 

QUANTITY UNIT D UNIT MATt:RfAL UNIT LABOR 

AREAS AS USED IN COST STUDY: {C0!1VZNTI(.nl1'...L f.oR.'1S 

CANTILEVER 74.000 CA .43 31,800 1.17 86,600 
TAANSV. BULKHEADS 3-U.ooo c~ - .4-3- - i2-. 900- -i-.1; rr. 200 

44,700 121.800 
ESCALATION THRU 1974 2% 890 11% l;L~_oo 

45 5qn 11c; 'nri 
l4% l_B_._9()0 

154.100 . 
45,600 

TOTAL COST TO CONTR. 199.700 

O'HD. PROFIT & CONTINGENCY 8% 16 o'oo 
215,700 

BID 80?-."'D 3/4% 1,600 

TOTAL CONTRACT PRICE 2J 7. -:inn 

TOTAL YDS. - 58.400 C.Y. 

TOTAL CONTACT AREA - 74,000 

COST/C.Y. - 217.300/58.400 $3.72/c.ir. 

COSTIS.F . 217.300/74.onn S2.94 
•. :.!" •0&96A . I . -



J. F. CAMELL ERIE P.E. 
DATEJUN l , 1 7 2 PRICED BY SHEET NO. ER-A2 .. 

23 GREEN STREET 
HUNTINGTON, N.V. ~1743 

PROJECT: TRUMBULL LAKE DAME 

ARCHITECT: NEW ENGIJ\ND DIV. -CORPS/ENG IR. 

OU ANTI TY UNIT UN•T MATERIAL UNIT LAE\OR -· COST 01-' FORMING ·op THOSE AREA S CAPABLE OF BE NG S ~IP PED: 

AREAS AS USED IN COST STUDY: (RAPID CC NSTR;, 

SLIDING FORMS 1. 520 LP 7.00 10 600 10.5C 16.000 

YOKES 192 EA. 210. 40.300 135. 26.000 
JACK RODS (6T). 14,000 IJ:o' 2.50 35,000 .13 1,800 

HYDRAULIC PIP:NG 4 ODO LF - INCL. .8C 3 200 

PIJ\TFO.RM DECKS 1.650 I.F l.50 2.500 4.0C 6.600 

D!l.TT.TNr. ~ T" ... - 1 650 LF 4.50 7.500 2.50 4.100 

STRIP FORMS - - - - - 26.000 

FORM DESIGN - - - 10.000 - -
GUIDE WHEEL BRACKETS 230 EA. 65. 15.000 - INCL. 

PRE~AST 1TNC::PRTS '-l r;nn F.l\ l , c; 1 4.<1 nnn - · TtJl"T 

SLIDE CREW - - - - - 34,000 

164.900 117. 700 

EC::t"'lH.?.,TTl'1tJ THDH ] q14 ?CJ'- 3.300 1 1°~ 12.900 

168.200 130 600 

PAVRf'IT.T '!'?I.YRC: & !
0

NSUDl\tJt"R 14% 18,300 

148 900 
- 168,200 -

TOTAL COST TO CONTRACTOR 317,100 

0 'HD, PROFIT & CONTINGENCY 8% 25 ,400 

342.500 

BTn Rl"lNn 3/4~ 2.600 

'TY"l'l'A T CONT~A.C
0

T p;nrR 345 100 

-

COST/C.Y. - 345, 100/C\H 400 - s c; _ q 1 /r. ' 

COST/S.F. - 345.100/74.000 - $4.66 

' 

.") • 
ii ~--·~ J I.. , .' . , . 

l !!' 101 '6A I . I ! 



DATE JUN 1, 1 72 PRICED BY SHEET NO. E R-A3 
J. F. CAMELL ERIE P.E. 

23 GREEN STREET 
PROJECT: TRUMBULL LAKE DAM 

HUNTINGTON, N.Y. 11743 
ARCHITECT: NEW ENGLAND DIV.-CORPS/ENG'R. 

; OUAf'CTITY UNIT ff UNIT MATERIAL UNIT LABO A 

ALTERNATE COST MONOLITHS TWlci.:: AS HIGH (CO~JVEHT 0.NAL) -

CANTILEVER FORMS 148,000 CA .38 56.200 1.17 173.000 
Tt1Z.xic::v. BUI.KHP:l.n~ 60,000 CA .38 22.1300 1.17 70 000 

79.000 243. 000 
J:'~l"'?.T l\TION THRTJ 1 Q"7.1 2% 1,580 11% 34,000 

80 580 277 000. 
PAYROLL, TAXES & INSURANCE 14%· 38,800 

315.800 .. 80,580 r 

TOTAL COST TO CONTR. 396.380 
0 1 HD, -PROFIT & CONTINGENCY 8% 31,700 

428.080 
BID BOND 3/4%". 3,200 
TOTAL CONTRACT PRICE 431. 280 

,,. 

TOTAL YDS - 116 bOO YDS. 
TOT?. T C'O~'T'A.CT z. ::11:;-r, - 1 4A 000 s i:;o 

.. 

COST/S.F. 431,280/148.000 - ~2.92/S.F. 

COST/C.Y. 431 28n/l16 800 - 1.70/C.Y. 

- j.'l I • 
.,/ ·~ I•,\ ,. . , 

. 
Sl'I0196.\ 

' • 



DATE JUN 1 1 
1 7 2 PRICED. BY SHEET N0.1::a-A4 

J. F. CAMELLERIE P.E. 
23--GREEN STREET 

Tct.UMBULL L;\KE DAM 
HUNTINGTON, N.Y. 11743 

PRO.!£ CT: 

'. 
ARCHITECT: NEW ENCLl\!'ID DIV. -CORPS/ENG'~. 

QUANTITY UNIT i UNIT MATERIAL UNIT LABOR 

I 

JU.TERNA 'IE COST HONOLITHS TWlC E AS HIGH (HAP D) I 
! 

SLIDING FORMS 1. 520 L.P. 7.00 ]() r)OO l 0. SC 1 ;;. onn 

YOKES 192 EA J.n.Q.. 40 .100 131) - 26 000 

JACK RODS 28.000 I. .F. 2.5() 70 000 .13 3 6nn 

JfYDR~l..TLIC ?Ii?!~G -4 .000 -L .. -F .. -- ~ INCL. .-so - 3.200 

PLATPORM DECKS 1.650 L.F. 1.50 2.500 4.00 6.i::.no 

AAILING & I.ADDEKS 1,650 L.F. 4.50 7,500 2.50 4,100 

STRIP r'O~.S - - - - - 2r-. nno 
FORM DESIGN - - - 10,000 - -
GUIDE WHEEL B'KT 230 EA.· 65. 15,000 - INCL. 

PRECAST INSERTS 7,000 . EA. 12.50 dD,000 - INCL. 

SLIDE CREW - - - - - 68,000 

243,900 153.500 

ESCALATION THRU 1974 2% 4,900 11% 16 900 

2.:tr:. .. ·.nn 1 70 .d()() 

Pr.v;:,hr.T rrr. 'L~S & l'·"C::TT :~z:.. Hf"'f.' 14% 23,c;o9 

194,200 

r 248,800 

TOTAL COST TO co:;TAACTOR 443.000 

O'HD. P~OFIT & CO?-:TINGENCY C-% 35,500 

478,500 

BID BOND 3/4% • 3 I 600 

TOTAL CONT &1CT .c>iUCE 482.100 

' 

C'"~TIC Y "i;;' 1 .in /1 l G nrio S-t!l6/C. -

COST/S .F. 4b2,l00/14<.:i,OOO $3.26/S. ~. 

._, I 
I 

-~· t •• : ; ., 

~I' l0196A . 
··-·-· -



DATEJUN 1, 1 72 PRICED BY SHEETNO. Ea-As 
J. F. CAMELLERIE P.E. 

23 GREEN STREET 
THUM.UULI. L.i;KL DAM PROJECT: 

HUNTINGTON, N.Y; 11743 
ARCHITECT: NEW ENGLAND DIV. -CO.u>S./Elm 1 R. 

QUANTITY UNIT UNIT ' MATERIAL UNIT LABOR 

/.,,LTEHN~'\TE COSTS, T\'iIC:; AS 1'!.A lY MONO LI T iS: (c ONVE l TIONAL) 
- -

ChNTILE'/E ~ FO~<.."-'.S 148.000 C.A. 3' . (; . 56 200 1.17 173.ooo 
TAA.."iSV. i3 ULK I IB.t>.DS 60.01)0 C.A. • 3f.i 22 d00 1.17 70.000 

79. O_Q_O_ - - 243 000 

ESCALATION TH~U 1974 2% 1,580 11% 26, f.;oo 

80 SbO 269.E.lOO 
PAYROLL. TAXES & INSUiV\1>-W~: 14% 37.bOO 

307.600 ... 80,SoO r 

'IY'lTAT COS'I' TO COT-;T;?Ar'T'n'< 388. Lio 
O' HD, P~FIT & CONTINGENCY b% 31.000 

419.180 
.3ID dOND 3/4% 3,150 

'IYl'T"ll. T f"'f'll\rT ·)?\.(''T' P i.ITf'f:' 422,330 

COST/S .F. - 422.330/148.000 - S2 .d6 IS F. 

COST/C.Y. - 422 330/116.;:)nO - SJ.r;21r v 

-
, .. .. 
. / ~·"' ,. -.. 

. 
. 

• SI' 101961\ I 



DATE JUN 1, 1 72PRICEO.BV SHEET NO. ER-A6 
J. F. CAMELLERIE P.E. 

23 GREEN STREET I .. 
HUNTINGTON, N.V. 11743 

PROJECT: TRnv.nu1.r LAKE n?.M 

ARCHITECT: NEW ENGLAND DIV .-COHPS/ENG 1 R 
OU ANTI TV UNIT UNIT MATI:AIAL UNIT LABOR 

•! 
ALTERNATE COST. 'IWICE AS MA,.~""' MONOLITH ~ :__!_&"? TD j 

SLTnING FORMS.: 1, 520 L.F. 7.00 10,600 21. 32,000 
YOKES 192 EA. . 210~ 40. 3_00 270. 52,000 

· -JA€K -RODS · -28 .. ooo -L .--F .- 2 .• --so- "10,000 .13 - 3, "6-0-0 

HVn1n1TTT.TI" PTPT~Tr. 8.000 L.F. - INCL. .so 6,400 

Pl.h.'l'FORM n~rKC: 1.650 r F. 1 _ c:;o 2.500 s.oo 13,200 

RAILilJGS & LADDERS 1,650 
. 
L.F. 4.50 7,500 s.oo . 8, 200 

STRIP FORMS - - - - - 52,000 

FORM DESIGN - - - 10 000 - -
GUIDE WHEEL B'KT 230 EA. 65. 15 000 - TNCT. 

P .RECAST INSERTS 7.000 EA. 2.50 bci.000 - INCL. 

SLIDE CREW - - - - I - 68,000 ------243,900 235,400 

ESCALATION THRU 1974 2% 4,900 11% 25,900 
-· 

248.bOO 261.300 

PAYROLL. TAXES &. INSU.AANC'F. 14% 36,600 

297_9nn 
~ 248,800 

TOTAL COST TO CONTRACTOR 546.700 
O'HD, PROFIT & CONTWGE!~C'.l 8% 43.BOO 

S-90.500 
BTn RO!lrn 3/4% 4,450 

TOTAL CONTRACT PRICE 594,950 

.. . . 

COST/S.F. - 594.950/148 00( - S4 .on/ .F. 

COST/C.Y. - 594. 950/116. 80( - $5.10/1 • .Y • 

" 
, . ,_·· ... 

sr &0196A - ! 
. . -. . 



011.TEJUN l, '72PRICEOBY Sl-iEET NO.RR-A 7 
J. F. CAM ELLER IE P.E. 

PRO..JECT: TRU~~l"iUI.T T.lll'.(l" n!\M 
23 GREEN STREET 

ARCHITECT: NEW ENGLAND DIV .-CORPS/ENG' R. HUNTINGTON, N.Y. 11743 . 
' 

OIJANTITY . UNIT ij UNIT MATERIAL UNIT LABOR 
COST OF FORM.ING OF THOSE ARri\S CAI'h3L "OF d~nK> SLIPPED: .... - ,._<cc\~v- \ ALTERNATE COST - MONOLITHS 3k AS HIGH 

CANTILEVER FORMS ''' n{')n C. A.. .30 66.700 1.17 260.000 
TRANSV. BULKHEAD 90,000 C.A. .30 27,000 1.17 105.000 

93.700 365.000 
ESCALATION THRU 1974 2% 1,870 11% 40,200 

95,570 40<; ?nn 

PAYROLL. TA.X'RS /:. TNSrt 0 7\hlf"'1" 14% 56.800 

df;? nnn 

95,570 

TOTAL COST TO CONTRACTOR 557,570 
O'HD, PROFIT & CONT. 8% 44.600 

602.170 
BID BOND 3/4% 4,500 

TOTAL CONTAACT PR.ICE 606.670 

.. 

. 

COST/S.F. - 606.670/222,00C - $2.74/ S .F. 

COST/YD - 606,670/176,000 - S3.45/ t:. y. 

' ,.)(' I.,'. I 

. 
sr IOlt•A I i 



\ 

• OATEJune 1. 1 7J'RICEO BY SHEET NO. ER-AA 
J. F. CAMELLERIE P.E. 

23 GREEN STREET 
HUNTINGTON, N.Y. 11743 

PROJECT: TRUMBULL LAKE DAM 
ARCHITECT: NEW ENGLAND DIV 0 -CC'"'"'S/E.NG 1 R. 

_____________ ...,.._,,.__cu_· -A-NT-ITY--~'U-N-IT_ij UN,'T _ MATERIAL UNIT LABOR 

COST OF FO!U-!l!•G OF T!~OSE APJt~S C.Z\PAIH,J~ ·OF 1 ·i:.:;I~lG SLIPPED: 
-· ·-· -- . -- ·= ~·1..---t----~----+--'----~ 

;q.TEaNATE cos·r - MO~OLITHS 3x AS HIGHi: tR:
1
;1)I.D)_.. ____ 'lt'--_-'1' ____ __ 

. u 

-SLIDING -FORMS l. 5-20. !'1" . 1 .• 00 JO - f;.f'lf'l 10 r;, u:.~onn 

YOKES 192 EA. :::>1 0 40 300 135 26 000 
JACK RODS 42,000 LF 2.50 105,000 .13 5,400 

HYDRAULIC PIPING 4,000 LF - INCL. .so 3,200 
PLATFORM DECKS 1,650 LF 1.50 2,500 4.00 6 600 

RAILINGS & !ADDERS 1,650 LF 4.50 7.500 2.50 4,100 

STRIP FORMS - - - - 26 000 

FORM DESIGN - - 10.000 - -
GUIDE WHEEL BKT. 230 EA 65. 15,000 - INCL. 

PRECAST INSERTS 10,500 EA 12. Sip 1321000 - ll1CL. 

SLIDE CREW - - - - 102.000 
":!")") Qf)Q 1 s:<Q ":Inn 

, ESCALATION THRU 1974 2% 6 .450 11% 20.800 
329 350 21''1 lf'ln 

PAYROLL, TAXES & INSUIW7CE 14% 29,400 

239 500 
. 329 350 ~ 

TOTAL COST TO CONTR. s~A ar;n 

0 1 HD, PROFIT & CONT. 8% 45,500 

f;14 3c;n 
BID BOND 3/4% 4,600 

~1R ar;n 

COST/C.Y. 618.950/176.000 - $3.52/C.Y. 

COST/S.F. oHl,950/222.000 - S2.79/S.F. 

_________________________ ! 



DATE 'T ,~ 1 , .,~PRICED BY SHEET NO. F. R-A 9 
J. F. CAMELLERIE P.E. 

23 GREEN STREET 
HUNTINGTON, N.V. 11743 

PROJECT: TRUMBULL Ll\KE DAM 

ARCHITECT:NEW ENGLA?ID DIV.-CORPS/ENG'R. 

• QUANTITY UlllT ~ UNIT MATERIAL UNIT LABOR 

COST OF I-'OPJ1ING THOSE AREAS CAPAuLE 01 BEI_d:; SL PPED: 

ALTE~ATE COST. 3X AS MANY !»bNOLITHS: (CO!-' I.) 

CANTILEVER FO!u-15 222,000 CA .30 66,700 U..17 260,000 
TRANSV. BULKFJEADS 90, 000 . CA .30 . 27,000 ~-.1-7- ios-, ooo· 

q~ 700 31'c; nnn 
ESCAIAT!ON THRU 1974 2% 1,850 11% 40,200 

95,550 405,200 
PAYROLL. TA..XES & INSURANCE 14% 56,700 

4n1 Qnn 
.. Qc:; 550 

TOTAL COST TO CONTR. 557,450 
0 1 fID, PROFIT & CONT. 8% 44.600 

tiO? nc;n 
BID BOND 13/4«!(. A. - c;on 

. ,.. TOTAT CONT?l~("T p;nrE 606.550 

COST/S.F. - 606.550/222,000 - $2.74/S.F. 

COST/C.Y. - 600,550/176,000 - S3.45/C.Y. 

. "" " '.... . : . 

I 



., • OATID'tln l 1 72 PnlCEO BY SHEETNO. ER-Jl.1( 
J. F. CAMELLERIE P.E. P1lOJECT: THUMDULL LAKE DAM 

23 GREEN STREET 
HUNTINGTON, N.Y. 11743 Al\C HITECT: !<c;W ENG~\.ND DIV. -CORP.:)/ENG 1 R. 

'• . 

C'lJANTITY I UNIT tl UNIT I MATERIAL UNtT LABOR 

Of~"ll.',''( Cf.TPPPT"l 
-

COST OF FORMI:·:G 'l'HOSE AREAS .':hPABI.J:: • • 11- .~ 

ALTEimATE COS'r - 3X AS MA.".'Y iONOLITHS: (RJ"\.~ID) 

SLIDING FORMS 1_<;,0 T.F 7 ()(l , 0.._600 1 J c; n Ao ,.,,..,n . 
YOKES 192 EA ,1 210. 40,300 405. 78,000 

JACK RODS (6T) 42,000 LF 12 .so 105,000 .13 5,400 

n:.DRAULIC PIPING 12 000 LF - INCr .• .BO 9.600 

PUTFORM DECKS 1,650 LF l. SC 2,500 2.00 19,800 

RAILINGS & LADDERS 1,650 LF , 4. SC 7 500 7.50 12..400 

STRIP FOR.V.S - - - - - 78.000 

FORM OESICN - - -- 10.000 - -
GUIDE WHEEL u~~T. 230 EA l6s. 15,000 - INCL. 

PRECAST INSEi~TS 10.500 EA 2. SC 132.000 - INCL. 

SLIDE CimW - - - - - 102.000 

322.900.- 353.200 
ESCAUTION Tlh1.U 1974 2e1 G,450 11% 38,800 '" I--

329,350 392,000 

PAYrtOLL. T~.:{ES & I~;SUtWlCE 14% 5s.oon 

A.t17 onn . 329,350 . 
TOTAL COST TO CONTR. 776.350 

0 ':no. PROl:'IT & C.:O~lT. 6% 62,100 

Q":IO AC:n -
HTn nru .. rn 3 /4•1. 6.300 

TOTAL CONTRACT Pi.UCE l.'.l.1L1. '7C>.n 

·-

COST/S.F. -844,750/222,000 - $3.i.lO/S.I. 

COST/C.Y. -8~4,750/17ij,QQO - $4 .uO/C. ~ • 
\ 

. 
'- ~ '., . .: ,' ,. 

M' lQlHI\ I 
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J. F. CAMELLERIE P.E. 
23 GREEN STREET 

HUNTINGTON, N.Y. 11743 

CAe>LE.. WA'/-

Co"1CQE:.IE. R-AC\t...X'::i 

V1e:.Q A. Tl~,..) 

E:c;;cALA1/o~ T\.\i<.\.l l"l14.. 

... - . - • I 

PROJECT: IR u M e:iu LL LA~ e:.. DA"-\ 
1 1 ~ r.... 1 l ~' · 0 DIV - Con J ,... 1 

ARCHITECT: r,J:;.·i-J L- ...... Pr I • ....05, t:,t-)(\ ~ 

OUANTllY . UNIT UNIT MATERIAL Ii UNIT LABOR 

-~·-· .. __ 
?B, ~c,,5 c. .'(. z- 117, 000 .~I ~s.r...,oo 

I 

?5, ?.G,S c.y. .o(o =:,, 500 - -
S~ 3C..S c.y .3s -zo. 400 - --

'2. o/11 
14() q 00 3 S (,,OO -

I 

11cfc, z,ioo .3 qoo 
I iJ.? 700 3 41 5 Cle) 

.. 

I 

143 '5., 500 
4-5 000 

,_ 
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0 
.... __ -+----11--
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:i43 I. 500 
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-· --·-- ---·--- - ---- -·· - --·---·- - -·-· 
~ 

OATE Jv1J, I I '11. PRICED BY .SHEET NO. E ~'-A 1"2. 
J, F. CAMELLEnlE P.E. 

23 GREEN STREET \~0Me,\lt...L. LA~E. D~M PROJECT: 
HUNTINGTON, N.Y.. 11743 

Anc11m:cT: IJE:.,•i E 1-.ic,lt.llei Div. - Co"-PS/ ~1.)G: 1 P.. 
: 
i QUANTITY UNIT UNIT MATI:RIAL UNIT LAClOR I 
i 
I 

\-4A1.J DL \ ,~c; iDi..A~7 (r~A Dlt ) : Co~c.f.2c'1E'.. ·-a- I • -
I . Co~CR('..lE::.. PL. A..C. IN C:.) - - - 73. ()00 - -
I .?5 ' v1e,P-A\\()tJ $8 ~<,,S c.y. ·zo, 400 - -

--

SL\DE.. CR't::.'1'1 - - - - - 36 r, 00 
F~Elb A~StSi. £,IJC"l. I;, DA'/S 

I 

200 ?i, ooo - -
r\E.LD ·n:.c.. H IJ \ C. \ ~ N ~o DA'{S . ISO 4 soo - Sub 

I 

' ·co1.l\JE.. YOR s 58.400 c.y. • 2 I 12.. Sao .17. 7, ODO 

i MATE..l°<IAL \01.(JE.I<, s 4xlb /J..os. \20~ 28.800 - 34 000 

i' c.owv. S\J??• t?;:,Q\'-'T' 1 EA. - I. 300 - 2, 300 
! coaj\J. Silo;:>. \Russ ~ f:.A.. - 8500 - ~.soo 
t 

C:LC\?i-\Ar...:i~ 18.\JtJ~S - - - Soo - -J ,_ 

' 
1Sue.· le·, :~ L.) 121:+ ,, {)() 6(.., 500 ~ .. , 

~ . 
i ' I . 
; E..ou11>. 5AV1t-JC,S ( 01-.1 joo 3 MO•Ji~S Lc=ss)(Co1 \JS'-.:>TI ll-lAL Lsss Rt D!D) 
I 

'( Al?..D. CJ2. r>.. 1-l E. s ( x. ~ M.o s. 4;00 l?.600 - 8>, ?..DC 

H'fo2.AvL.1c. ~'tit.I\ CRAWS~ 7. )I. 3 ii \5M °J,000 1400 8,400 
CoMl°)~c~-c;or.s "l" 3 II I (C.iO ~.~oo l~oo 7,!3..00 

0111 ... 11'( lRoc.~'5 -Zx? II 3 (JO 4. ~00 '1 t-o 5,700 
' 

Pr:.RSO/..) ·~ e:.L Si AIR. :, x 3i " io 720 - --
Do'te.t:>. !x 3 .. \10~ 3 (->00 !Bo 4000 

'5L\B-Toi I ,\..) 38 zzo -3L\- \00 .. 

F1t::LD OvER\.\ r::t.>..D ( 01..1 j oe, .3 lt,OlJ\\4~ Le I>~) 
PRo..\8'-'f lJi I~ t-J /'.>, C, E:, <).. 12 vJ\.!.$ - - 500 G,,ooo 
Sup::;D. 11.nr_..S OEr·ff \l.. II - - t.fOO '-I-Koo 
?R~.kc.1 E:.i.:i c,· R 11- II - - tfOO l/- ff 00 
C.Lf.!lx s 7..:.><.\1.. •• - '2.0D 4-8'00 
Sun..vt'tor..>.s 4· )\. 11... ,. - - 2 ')O /2 000 

lJT1Lli'I /1'-Gc \J. T'""r-l\C t.; (,,, K I 1. II - - 300 . '2. / (., 00 

"'' 11, "i c.. \.I. rA E:. ... .s 
. 3 ~ \1, ,. - - /00 3,(-,00 

(Sue:.-1 
. \ 

/:,7 ~OQ_ 
. 

~-rr ..... L-
' .J I 

E.o\lp, + F'1c:.Lo 0\.;o s A.\I ,..., r;_ «;, 38. 27.0 91' /00 
T1 ·," Pl e.. C?. TRs ~ 1lE:. (P.v •:> 'L) 48'0 L F 73- 35 oo:::> ?..) "7 - l/. l?OO 

TF?..~ P.:>C,AQ..~ L1C..Hilt ..... \G ( ADt>'L) - /, ooo - 4, ocici 
I -~::.--.-

sr 1019;;1.. °3(;. OOC> 2./,800 



I 
~ 

. ·-·. ·-]--- J. r-. CAt.1ELLERIE P.E. 

23 GrtffrJ STF1EET 

~--·- ~:~NGl~~J, IJ.Y. 11743 

SHC:ET NO. c. R. A ,~-

. ' 

' 
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.. ,, ... ··;:_,. __ •. _1_ /0 .. -,.I-~- /., I ·1 ,,,o::/ 14 .. ·.-::'.·.~-:i 
, _____ \,_.:·.:,-.. I I .... '' l t._ ,..., I 'I"""',_,_' ll (' .~ I l ~- Q -.---'.-. .. ! 

... ·--·-- I ·.·! ,L ' .;~.'. " ·,· : :. ~ :' i .... ~ . -·-,,...._ , . . . ,,-, '., 
··--·-·- ._.:::_.·:_, __ :_· _ .• ..; ': - -·· l! ·! • -- : ' ' - - ... ,,,. ' 

... --~:~i!_:_,,, _,,_ '_c_ c L. .. F'I ·'. . ;i y- I I • 'L. ',,_ ··------ ·~--1 ~:=11---F-~ ·-----ii -,, ,---1 
11 ·' l 

----11 ··-,-----,i 
---------···-----t----t--fi=3 Ii·--,.--___, 

ii I Ii I .:----r------i 
---.. -----------------+------+----' ----+--·--- ---:------1 

ii 
" ' ;1 . "--------------------i:-------,1---, ----i-----.:---r------i 
h ~ --==-------------+-----11-.,---.11-_-_----+--+------=====,,-__ -_ -_ -t--t--_ -_ -_ -_ -_ -_ -_ -_ -l-l 

' .-· -------------+------t---
··-·- ·-c:.-, le:,-. :: io'i L:-oo/ ,.. ·,: .: .. '., ~". Ii 

I ls.' '(. -) .. "I' ·~ 
t ··"""· ...... 

I II :1 

I ·----------------------t---,---t--------r------i 
-------·--------~·----+-------r---,~--~----11·---r------. 

--11=1-----,! ·1 
·--~~·-=--=-----=---~---:--~-=--+--:..._-___ ll ____ l_ ________ lr.-1 _~ __ _:-_ -_ -_--'. 

I 

~-~---

,_ 



J, F. CAMELLERIE P.E. 
23 GREEN STREET 

HUNTINGTON, N.Y. 11743 

..,,,, .. -- ... ' ·~ ........... -.... . Io 

PnoJecr: \Ru MIOULL LAv..(::. DAI). 

OUAIHllY UNIT UNIT MATERIAL I UNIT LABOR 

l\G,.1:,0 c.y, l.~& 11.200 
I\ Co.I ~-;-0 c. .'(. • 0 =., 
\\(:,, /~,o G·'( • '?>S 

· 
12"/o · 

2.C-4 300 1'1 ,000 

i --"? 2D4 3DD 

Cos1 /c..v. = '3. 7. O 1 oo/ 
I /11"1>7~0 j 

SI• 10196,\ 



J. F. CAMELLERIE P.E. 
-···- --·•• . I 

l 23 GREEN STREET 
PROJECT: TR.\.) ~ ~ l.l LL L~v..e DA.~ 

HUNTINGTON, N.V. 11743 
ARCHITECT: Nbl. E.1~i:::;LA1l D D11J. Con:ps. / E:.~c)'P., ! -. QUANTITY UNIT UNIT MATERIAL UNIT LABOR . 

C.oi:.i ('t:- Pl.t\•~1 + Oor:.~C'·I! )~ - (~O~ ·r..::.1 c µ.~ ~DL.11..)C.. F I 1 ~A~1 i - ·-
Coi:.1 ~As H1c...1- ( R~P D) l-t.1E.Qt.lC.i E. - /\J\01VDLl1 1-\S TUJIC. 

. . 
' 

LotJC.RE.1E.. PL.AC::.l~U, I llo, 730 c. '( - 73 oOO - -
VtBRA\\ON 11&, 730 (... 'i . • ~G 40,800 - -
'.5l.ttlE-. cRr~w - - -- - l~, OOD -
F\f.LD /-..,5~'1 Ewy'~ 1'$ DA'f S 'ZOO ~.ooo - - ! 

flEl.0 'TEC..1-(t-llC:. IA tJ ;o \)/\."f :> i$°0 L 4. 5 r:rtr s-ue. ' - ' --
Co~\Jf:.'"-/ OR$ l\0,/30 c. '(. • 21 17. t 2,00 • IZ 141000 

i Mt:\1E:.~IAL -rowi.:.RS - - - 35,200 - s1.ooo : 
Co~u. Su?P• BR\(. "f. 7 EA - !, )co - 2,~oo l 

' ' Sup?. -rQ.0 $ ~ ·G:i EP-... &;oo CoiJv. - - ~5DO 
I 
I 

St..t:Pt-1 t1ui I R.u·1'11'-.S GOO - -- - - I 
I --·· i Sus- Toi A\.) 1-1'1 / 00 \4G, goo . 

LE.~·.s EQ1..11r. + F1r=rc 
;-

I o'~o So.v 1uc, s - -14, soo_ - 15'> . ...1-Q.'.'.· - - --... 

- IO? .(,,oo - ?,(?. Go::i 

lf1...u~ T.MoC:R. \ t< e. ~ 1 L r-=. 73- - -
+ 4'60 t... F ~5'1000 ~7 17, ?..Jo 

~ l°E.f'IP· L1a.i..11 [). C.D' L. • - I o·oo - 4 1 ODD 
; 

I~') - Jd •.. >!00 
- . - c.oa 

.._ _E:scAL A f\\))~ -\~Ru 111,: z 1o ., 
.~ ... c~ 1110 - /,I ()Q:; '> - .i.T42:-4oo -; G-~~.toL -- PA'/Rot.l. TAY-E.~ + :.r.~~ ~ 'Q.. ti"-) C.E:. 14isfo - z,_~o=> - ! . - I B' --7(; (. - i ~ ../-/42., .1,.0D 

Toi AL Coc:.T 
..,.... 

Co1~ TO.P,c..\oR - f I 2 3-:-7 o-:.:· - lo - 't') I 
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..,,._, ... VV'"'. I .. . ....... _ ........ -··--· ··-· - .. ' . -
J. F. CAMELL ERIE P.E. 

23 GREEN STREET 
\ R Ll N\ 'OU LL Lt:-.v.t::. DA"" 

HUNTINGTON, N.Y. 11743 
PROJECT: 

ARCHITECT: ~E.w' E..~c.l.\...iD D1\l. - Coe:?$ I c_,~ei' Q. 

OU ANTI TY UNIT UNIT MATERIAL UNIT LA DOR 

' - :. -
~ (°:i$T o~ Pu::i.1~T ..l.. O~:!.t1TIOl-l - Cct-lC:.~E:.; 

,.., \--{ l.1~\D L I'~ Pu-.,. +r . I:~ 

' -AL1r:..9..l-lA1 E:. Co$\ - Tw1c.e. / {\/\Cl.)..\'{ 
i 
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• Co l.)C...RE:.l e:. Pt-AC\~C.1 II c'o, 1 "?,· o c..y. .o '.> 3 Goo - -.. J V1 t:..I? Al I 01.J \\u,/?;.o c.y. ,·-:,5 · ·<·o, f,oo ' --. .. ··-·- ·-· . . _. ....... _ 
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"· r. \,1-\IVICLLCnu; r,i;;, 
l 

I 23 GREEN STREET 
PnoJEcT: \Ru M Bll LL LA~t: DAN\ 

HUNTINGTON, N.Y. 11743 
ARCHITECT: N~~ E.,0:,lr.•lO D1\J, - Cor.os / E.~y' D. 

I QUANTITY UNIT UNIT MATERIAL UNIT LABOR 

Co'~-r oF PLAl-.)T + OocQATIC ~ - Co1.)cp.s1~ t-\c...lc.Lt'-1Ci ?Lt ~i 

l\61"7~C C,\/. I ,8,ooo - -
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I J. I , vr,•••----· ••- .. ·-· 
23 GnEEN STnEET --- l Ak'..E: 

~IUNTINGTON, N.V. 11743 
PROJECT: I R l)f./\ ?.::>U \...L Dt.,M 
flllCHIT[CT: ~~·,.)' t::~\(,lA.,JO \)11),- Ca~os. / C1-=>ti'C?. . 
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J. F. CAMELLERIE, P.E. 
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J, F. CAMELLERIE P.E. 
DATE JUN 1, 172 SHEET NO. EM-S 

23 GREEN STREET TRUMBULL LAKE DAM 
HUNTINGTON, N.Y. 11743 

PROJECT: 

ARCHITECT: NEW ENG r.AND DIV .-CORPS/ENG IR 

OUANTITY UNIT I UNIT MATERIAL UNIT LABOR 

SUMM.l\RY I 

SHEET EM-1. - . t?,314,890 659,240 
II EM-2 284,100 246, 940 
II EM-3 685,900 78,100 

.--.. EM-4 787.500 538.200 

~-072 390 l-'i22-340 

ESCALATION THRU 1974 2% 81,450 11~' 167,460 

IL 153-840 1.689.800 

PAYROLL, TAXES' & INSURANCE 14% 236.570 

1-926.370 __. 4,153,840 

TOTAL COST TO CO~TRACTOR 6,080,210 

0 1 HD, PROFIT & CO~T. 8% 486,420 

6.566,630 

s•1J BOND 3/4% 49,370 ... 
ToTAL CONTRACT PRICE 6.616.000 

·-

-'• 

'.: . ~-- .· 

.. ,, ,,,,,6.'\ L --·· _ l -· ~ -···------- .. 



J. F. CAMELLERJE P.E. 
23 GREEN STREET 

HUNTINGTON, N.Y. 11743 

DA.!-l·:..sLIP 1\LL MONOLITHS SlMULT 
CLEARING & GRUBBING 

DISPOSAI.. 

EXCAV. UNCLASS. 

EXCAV. ROCK 

EXCAV. TALUS 

"' 
HAND CLEANING 

CULVERT PIPE 

CHAIN LINK FENCE 

FQYT"1nll.,TT£'\~T r: 'R()TT'T'TNr. 

DIVERSION 

CEMENT 

FLY ASH 

BORROW OPER 

AGGREGATE PROD. 

BATCH PI.ANT OPER. 

EXCE f~ CONC. PLACTNr. (Sf.Ti:> ·~M\ 

VIBRAT:rm.r ( It \ 

HO'RTZ. JT. T'RRZl.'T'r..~N'l" 

FT>.tISHT»r: (~~~E~t;P~\ 
CURING c .. ) 

FIX FORMS: FON 

LIFT STARTERS 

CANTTTEVER 

T~sv. BULKHEAD 

STAIR TaiER 

INTERMEDIATE 

SPRAY WALL 

SLAB (PUMP HOUSE) 

SLAB (TOP) 

PUMP HSE WALLS 

PUMP HSE SHORING 

VERT. SURF. TOP DAM 
RETAIN IN:> WALLS 

TOP CURBS 

SI' 10196A SHr:r:-; """"",.. ... .v ... ,....., 

' ·I 

OATEJUN l, 1 7~RICEOBY SHEET NO ... EM-l. 

PROJECT: TRUMBULL LAKE DAM 

ARCHITECT: NEW ENGUND DIV.-CORPS./ENG'R. 

·QUANTITY UNIT UNIT MATERIAL UNIT LABOR 

,NEO!T~LY 

360.000 S.F. . oc; l R n"r - SUB 

250.000 S.F. .03 7.500 - SUB 
,F. nnn C.Y. 2.00 n. ooc' - SUB 

in.nnn ("'_V nn nn 1 nn nnr - SUB 
14.000 -e.Y-. 3,00 42. 00( - - sun-
7n nnn !LF. 7c; c:;? c:;nr - .STTR 

- L.F. 4.50 - 1.50 -
RSO r P ', r:.r. '1 nnr ? "" 1 "Jnn 

c;o.onn S.F. . cin 4c:; nnc - -
- L.S. 71 .d. nnr: - STTQ 

10.840 TONS 27.20 2Cld 8nf1 - -
6.055 TONS 19.00 c;4 5nr - -

.,,..n nnn TONS _,o 72.00C - ?Cl 6q o::nn 

211.onn 'I'O"TC: . c:; ':I 1?8.oor :1'1 78 <:!"In 

127.000 C-Y- 1-:i.44 4 :17 :1~1'! , in lf:i6 nnn 

?? ?nn f" v 11.82 132 onr • 71 . 51. i;nn 

?? ?nn I"' v .JR 27."6nr .46 :11 . .inn 

250-650 S.F. .05 1.,. 6or l c; ".\7 e:.r.n 

75.000 S.F. .nc:; 3. 75( 28 ?l nnn 
308.800 S.F. .01 3 .1nr .01 3 l nn 

18.300 SF CA .so l4.64C 3.00 55 nnn 

5.100 SF CA .95 4.80( 1.17 n.nnn 
"'!llA -:inn i:::'C' {"OJI. • 95 I- 32,60( 1.17 40 nnn 

21.600 SF CA Cl c:; 2Q.SOC , l 7 ?c:; -:inn 
2,300 :iF CA l.50 3,45( 3.50 8,050 

9. 7c;.n ::io- ("'ZI. - ?c:;. 7 At!,n , nn 9 .,c;.n 
Ann " 1n ?.in , c;o . 1 ?nn . 

2.470 " "] c; l Ac;.n 1 nn ., .d. ")f"I 

2.350 .. .25 5Qn 75 l 7~n 

7.080 " . 7c; 5.31n 2.nn 1 .d. H;n 

35.800 t:U.FT .06 2.150 .06 2. l 0::1'\ 

12.400 >F CA .25 3 -lOC 1.50 18 e.nn 
7.450 :>F CA .25 1.861"1 1.nn 7 4c;n. 

3.300 .. .so 1.651"1 l • c;n • 4 95n 

l2.Jl<t,s::.vi. 65~, •... 

. 

II 

J 
'[ 

,i 
. i 
" ., 
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11 
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rJATE Ju\.'t l 1 '11. PRICED SY SHEET NO.cM• 2 
J. F. CAMELLERIE P.E. 

23 GREEN STREET Tt<u~e,uLL LA~E:. 0AM 
HUNTINGTON, N.Y. 11743 

PR OJ!': CT: 
. 

ARCHITECT: N E.vJ E:.1..JC. LA l.lO .01'1. - Co'O!.'Jd E....:ie'.\1 ~. 
OU AN Tl TY \)NIT I UNIT MA1"ERIAL UNIT LAE:OR 

51.-19 foC.M 0Df~RA \\ON 
s~101~c, Fe>rv..1.s I ooo !...F. ,- I. ooo !O S_.2 10,500 

Yo\C..E:.~ 1'2?.. E.A.. 2to - zs. boo !3S- l(o. 500 . Jt-c.Y. Ron!i ( b 1). lO. 000 L.F·. 12 !;.?. 2-5. o .. ~o .ts L ;oo 
. Pc..A·H=or?..J-,1 . De: . . .. c \(. s 1:coo L.~. 1sy ... 1,· :;oo 4- 4,000 

P.A1L li...lv, ~ + Ll\C[:'i!E.>;?,$ {. ,?00 ' ..:)..~ I ., .; " z,'soo ~,~. 4 soo !- ... 

FoQI.\ Dro-.S~(I\ ,~ 
. - - - 10,000 - -

$L...1Dc CrH~:"J - \ os.o oo 
f"1r-.11~1-l \fJ (:., I\ 000 

I l.o::; N rp• 3 000 :t..1ot; ce~r.1 -
CUQ..\f...)C., 11 ooo !}:; I .of 700 

IAJ 
!)~IC~ <f.£.W 

hE:.l.D Ass\':>i· t1Jc,1 a. 1; D1\'f ~· ~!():.1 s, coa - -
Ft t::.LD lC.l \.\ ~HC. I Atl 30 D t,'I s !iSO ~.500 - "51.Je:> 

5Tth0 roP.1.\:, - -- -.- .-- - r~.soo 

\-\'( DQ. ~ 'J \..IC. D 
I I Pit·~" 2400 L. f:". - - .6.o 1: qoo 

Co1.>VC.'to'.'a.S 54, 300 .:·.'{I I~ f" ... szo~o .1 z ~.soo 

M C.."T E.R.. It\ I.. -rowC!2.$ 4x4Yi f1ioG. l2.C0 Z.l,700 - 34.ooo 
Co..:.....i. Su~r>. e:, ;;;.t \4 "E. t, . ,~So .... C\, 100 ,3z.s 4-, 700 I 
PR'!.CAST I""'~(:, i:'.T ~ 1.500 f_f~ 1"P~ 31, ?>00 - f...i Ct!W 

Co1.JV. Su no.' lo.us~ 9 
, 

· 1<1 4-00 11 or:;j 9. 900 E:A.. 2.1 s::> 
I 

E:.t...r:. P\-\A NI -r 2. v ., J c. ., - -
C:i 0 1 6 e. 1,1.J1-1r-.e L e)1~.,.. ?.J7 0 l:A (,~ - ~4 100 - !~ '"~w 
' 

Gt..L Lt=-R IE. s ( h")\.?.tAEDl 
-

Fot?.MwO~\' IC. \oo 6'cA ,G\ /(), 7 zo I z:.- 28, 87~:) 

~\A.\t?.S l 300 4'':.A .3o 3'lo I "l:.I I ~2-<' 

·, 

SP 10l96A s 14;-_r.;.-r Tei r.t.. 1'01-t 00 Zl/-b,800 



DATE JI)\. Y \I ,., /.. PRICED CY SHEET No.fr M • '=:J 
J, F. CAMELLEBIE P.E. 

23 GREEN STREET lQu IA 2'\..ll..L. LA1<.e:. DAt.;\ 
HUNTINGTON, N.Y. 11743 

PROJC:CT: 

AncHmcT: ~'k.v-J f::rJC.,Ll\1JC D1\J, - Cor..p-. /E.1~~1~ 
QUANTITY UNIT UNIT MATEFllAL I UNIT I LABOR . 

G.; (: rJ t::. r.. (:I. i. T1~~1J.. ':.:. 
~l"IDQ..~\.JL.IC. PAc.~AC,..,E:. I L.S. - 30.:,, (:.SO - -
F-it.TE..1-l.S \0 ~ :)&'' BL01.o1·orr \ L.s·, - 5 000 ·- ?... ooo 
..., y "Cf s·r'L 3~-° 

I 
'- ~" 

--, 

O:::> '2. PtPE:: I. Jr.,, o L f:* 4 o(,O ;:_)- 6, :iko 
. 2.!?_·•q'> 

. 1.; ;, ~.!' ,, 
" 2, 150 t.. t- I .. 3 7G.O 1:;?Jo 

;::> II ... ) D f.l r:i. , ,.1 r:. c" <=-- 1-bt.~~ s 7. 1 ~·~o q;· es -;: :i,, ?iOO - sue. 
IY:i.:' G f? .. O'JT Hc.)Lf::'3 Cf, '2.lf 0 t. r. g- 7'.; C)"?..O I ~ Sue, I 

· (·~:>'' Df1 /~ i k':l S I \ i.;: ,_ ,_ 

7..770 l- r-- 4 '1) .. 0 - s, l) E';. I 
f!:. ,, . ! I <!' (,,,oo 7_ 7:J 

-
: [_ r=: I. ·y;-o SUo ::> U,Jt: ·: .. ~·, - -

Pt.\.}f.Ji ?>LI 112. SHf\',.'.;T rLo l. r. 
.,_. 
:.> ~~60 ~2 £;~' 300 

Rs1,.,c. "::--;i·ree:. ! Oll. ono u,s. ./'.; 15.noo I .OC} 9,000 

'Bt..c ~~ r.: 1 L. I. 12.'ooo c.y. - - 2- ZJ.I. ooo 
R~\!.. S1.r:iDE:. Fkf'.)1. Poo :i ·- 10- ' C•'(. ,) . '2. /'...() 0 t~,o::io 

1<c::.i:. G~rwF.L l?.oo c.'/. t.l >.:. •, 5 't·D() ~ !;:;'. 3 Ot"l(') 

Brr. C::.01.=ic. ro. 
I /.\ V If,\(:, I :?. o o So'{, 5- 0,,')00 - S<.)f..> 

Au.JM· ~1'\tJD ( ") 
l-._1~\L \0-Du L-:-: 10 

... 
10,000 ":' - 3 OC'.l (') ._, 

C: op.-. r::X'- (/J,\-rtrr. S"rno ZS14-
I 

3-~.'.:. lo. ooo I .( ( ~ l"2.., Cl O'O l~r- ·-;~ 

•• i l I 

E..1J\J IR. o N ME. 1-.)1" A L vJcr.1c.. 

Tur;. ~1 Dll'f Co~\P.oL - 77 000 - -sue 
·Dosi Co 1.:)T QoL - \ 000 - -

"-b1st:.. Co~T fiol. ( Eovli:>) 
J - 50,000 - -

LA1.:.iDs c. ~,,s Rf. t.J E•J.Ji~ l - 5,ooo - z,ooo 
R.'R. °Bc::.1

D ?.70, 006 rb I , '20 ~tf OOD - $VB 
I , 

. I 

' ,_ 
! 

' 

i 

' 

5HEc-r ToTt1.L$ ~,S[;"CJOO 7f,/00 
I 

SP 1(1196A 



I DATE JvL.'/• I, '12. PRICED CY SHEET NO. E.M· 4 
J. F. CAMELLERIE P.E. 

23 GllEErJ STllEET 
TRu '" ()ULL LAKE:. DAM 

HUNTINGTON, N.Y. 11743 
PROJECT: 
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The purpose of this· study is to explore the possibility 
of applying slip form and other construction techniques 
to alternate designs for the darn at Trumbull Lake that 
are substantially different from the gravity dam as 
presently designed. ~lthough time requirements will 
not justify redesign o:': this darn, the information gained 
will be useful for other darn sites yet to be designed. 
Topography, geology, dam size and many other f~ctors 
will reduce the· quantitative value of the comparative 
cost figures obtained. Nevertheless, the overall cost 
trends will be valuable in indicating potentially 
fruitful design and construction methods to be investi
gated for future aams. 

Four different dam designs are considered for the 
purpose of this study: 

1. A composite dam utilizing slip formed structural 
concrete, no-slump fill concrete and precast 
concrete blocks. 

2. A slip formed Massive Head Buttress Dam. 

3. An Ambursen Dam with slip formed b~ttresses. 

4. A cellular type dam. 

' Actual alternate designs of the dam are obviously 
beyond the scope of this report. By rational extension 
of the basic design, some educated assumptions and a 
minimal amount of stability and soil pressure calcula
tions, proportions ru1d qunntities were obtained which 
are probably correct within the limitation to accuracy 
that results from physical characteristic variations 
of different dam sites. 

Although possibly the most promising alternate design 
to be investigated, arch dams have not been studied 
in this report due to their sensitivity to design and 
site conditions as well as the range of possible 
configurations. 1~e results obtained in the studies 
on massive head and cellular dams do have some appli
cation to arch dams and these results are discussed 
relative to arch dams under Conclusions and Coinments. 

The discussion relative to the use of slip form 
techniques to i.rnplement the basic design applies 
here to diversion, construction sequence, environ
mental impact, access, escalation, and labor 
considerations. 

A-'l-
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Cost figures arc developed for each o·f these alternate 
designs for comparison with the basic design and with 
each other. Some variations in design and construction 
procedures as well as~~~crease in size are also analyzed. 
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GENERAL DESCRIPTION 

This alternate (shown on drawing 209-AD~~) is essentially 
identical in concept and de~~gn with the Trumbull Lake Dam 
as designed, but dif±ers ~~ materials and construction 
process used. This combination of structural, precast 
and mass concrete fill was proposed and successfully 
implemented in the construction of two small darns by 
V.M. Wallingford of Hydro-Quebec. 

The basic concept of this design is the provision of an 
impermeable structural concrete wall upstream, a service
able precast surface downstream and an economfcar row 
cement fill in beb·:een. The savings accrue from elimin
ation of daNnstream and transverse forming, elimination 
of horizontal joints, immunity to temperature cracking 
and overall low cement requirement. 

This study includes b'-70 modifications from Mr. Wallingford• s 
proposal. One is the substitution of a cellular upstream 
face in lieu of a heavy monolithic wall. This has the 
advantage of completely eliminating dangers of thermal 
stresses that may exist in the more massive wall, reduces 
the amount of concrete to be handled during the slip and 
provides a good platform at the top for carrying con
struction equipment such as cranes. The second rnodifica-

, tion is in the configuration of the precast blocks. In 
order to facilitate placing of the fill concrete, these 
are designed without overhang on the concrete side. A 
flush rather than stepped downstream face is.also 
achieved by this block configuration. 

The no-slump concrete used is described under the heading 
"Impact of no-Slump Concrete" in the "Discussion of 
Additional Hodifications" section of the preceding report 
on utilization of slip form techniques. 

The cells on the upstrerun face may be filled with low 
cement concrete or a granular fill. Although lighter 
in weight, the granular fill would have certain drainage 
advantages. 

CONSTRUCTION METHODS 

Using structural concrete, slip forming may proceed at 
rates upward of t\'lelve inches per hour thereby obtaining 
very good economy. The coot of forming out the cells 
is minimal in·view of the advantages obtained. Drawing 

A- s-
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209-AD-lA shows the slip form system which is the "common 
garden variety 0 in general use on silo construction. 
Concrete is brought up to the placing deck by means of 
a cable guided skip hoist supported on the slip form 
system and autom~tici.J .. .\;_~ emptying into a deck hopper. 
Concrete may be distributed laterally by buggy, conveyor,. 
monorail, or a combination. Pumping directly into the 
forms is difficult but pumping vertically (in lieu of 
hoist) and laterally to distribution points is entirely 
feasible. The slip is made in three sections of 160 
feet each. 

In the area of the spillway, tha longitudinal walls are 
stopped below the level of transverse walls as shown 
on section thru spillway. Fix formed panels are 
required to place the fill above this point and to 
continue the concrete surf ace to meet the highest pre
cast block. The slip form deck which is continued to 
the top may be used to cast the roadway deck and as a 
working platform for forming the curb and overhang. 

Temporary steel beams are provided over the spillway 
to allow use of a crane for placing the precast 
blocks. 

The keyed concrete blocks re9ist the hydrostatic prcosure 
, from the fill concrete by gravity and need no cantilever 

system for support. Their height is 2 1 -6 11 coordinated 
with the fill lifts of S'-0" and their length l0'-0 11 to 
keep the weight down below 10 tons. These blocks may 
be cast on the site or purchased from a nearby casting 
yard. Rate of production used is 21 blocks per day: 
setting varies from 16 per day at bottom to 32 per day 
at the top to keep pace with placement of fill. 

The no-slump concrete fill is placed by a conveyor 
system suspended from the previously slipped upstream 
cells. The trusses supporting the distributing con
veyors run on a rail system and are hydraulically 
supported and raised by hydraulic jnck.s ns the work 
progresses. This system allows headroom for the 
placing crew and the vibratory compactor. At eleva
tion 222'-6" insufficient room remains for using 
the vibratory compactor: low nlump concrete capable 
of being vibrated by hand tools rnust be used above 
this point. 

The areas below elevations 162 •-6" and 185 1 -0" bcb-Jeen 
monoliths 3 and 12, all of monoliths l, 2 and 3 and 

-8-
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all of monoliths 12 through 16 are constructed by con
ventional methods in 7 1 -6 11 lifts. 

The cells are filled directly by a conveyor at the 
top of the cells. 

CONSTRUCTION SCHEDULE 

As shown on concrete demand schedule, sheets AD-Sl08 
-through 113-, p-1acing -o-f tiie -monoliths takes l66 working 
days, substantially the same time as required for slip 
forming the dam as designed. Three months of construction 
time are saved as compared to placing by conventional 
methods. 

CONSTRUCTION COST 

Cost Sununary Sheet AD-lS and Cost Sheets AD-11 thru 16 
shows the total cost for constructing the dam by this 
method to be $7,204,000 as compared to .$6,937,000 using 
conventional methods. 

· .... q ... 



DATE JUL 15 1 
1 7 2PRICED DY SHEET NO. AfJ- lS 

J. F. CAMELLERIE P.E. 
23 GREEN STREET 

TRUMBULL Ll\I'CE DAM 
HUNTINGTON, N.Y. 11743 

PROJECT: 

ARCHITECT: NEW ENGLAND DIV., CORPS/ENG 1 R. 

QUANTITY UNIT UNIT MATERIAL UNIT LAOOf'l 

SUf.lHl\HY - CO: lf-·OS ITZ DSSIGN 

Q lll\ VI'I'Y DAM 

SHEE'l' l\D-11 2,101,020 624,590 

-12 256,975 345,395 

-13 179,900 126,730 

-14 605 810 .. 77~810 

-15 377 I 200 216,50C 

-16 630,400 430 200 

4. 231. 305 1.821 225 

ESCALATION TH?,U 1974 2% 84.626 11% 200 335 

4,315,931 2,021,56C 

" PAYROLL, TAXES & !NSUl~"'.>.NCE 14% 283, OlC 

2, 30'4, 61E 
~ ~15_,931 ,,,,;..--. 

TOTAL cos·r 'rO COliTMCTOR. 6,620,54S 

0 1 HD', PROFIT & CONT. 6% 52:.9, 6L't~ 

7,150,193 

BID DONO 3/4% 53 ~JC 

TOTAJJ CON'r~.CT PRICE 7,203,69.? 

,_ 

-
~Sr 1019t>A -10-
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DATEJUL 15 I I 7 2PRICED BY SHEET NO. AD-11 

J. F. CAMELLERIE P.E. 
23 GREEN STREET TRUMBULL Ll\KE DJ\M PROJECT: 

HUNTINGTON, N.Y. 11743 
NEW ENGLI\ND DIV.-COR.l:>S/ENG 'R. ARCHITECT: 

QUANTITY UNIT UNIT MATERIAL UNIT L.\BOR 

ITEM 04 Dl\!-1 

CLEARING & GRUBBING 360,000 S.F. .05 18, 000 - SUB 

DISPOSAL . : 25C'..DOO S.F. .03 7,500 - SUB 

EXCAV. I UKCLASS. 36,000 CY 2.oc 72,000 - SUD 

EXCAV. I ROCK 11,000 CY ri.o.oc 110,000 - SUB 
EXCAV. I TALUS 14,000 CY 3.0C 42,000 - SUB . 
HAND CLEANING 70 000 . S .F •. .7: 52.500 - SUB 

CULVERT PIPE - LF 4.50 - 1.50 -
CHAIN LINK FENCE 850 Ll:' 3.5( 3_, 000 2.00 1. 700 

FOUNDATION GROUTING 50,000 S.F. • 9C 45,000 - -
DIVERSION - L.S. 714,000 - SUB 
PRE CAST SPRAY WALL 17.5 C.Y. 150. 2,700 200. 3,500 

CEMENT 11,660 TONS t27.2C 320,000 - -
FLYASH 5,840 TONS 9.0C 52,500 - -
BORROW OPEMTION 240,000 TONS .3C 72 ,000 .29 69,500 
AGGREGATE P?,ODUCTIO~ 231,000 TONS . s: 128,000 .34 76,500 

BI~TCH PLANT OPER. 127,000 C.Y. 3 ,4L. 437,360 1.65 209,000 

cone. PLACU::G (CONV.) 35,280 C.Y. - - .81 28,GOO 
FILL Ci;LLS 

:s)71 <;nn c .v·. .. 46 33.000 CONC. PL.ti.cn:G (FTl .. T TN"' r.1;i.! - -
VIB~ATim~ (CO~W.) 35 2RO C.Y. .t'l.t J s c;on S?. 1R "'nil 
VIBR.r'\TIOi~ (FILL) 71. 600 C .Y. • 2J 15,000 .18 12.900 
FINISHING 28,000 S.F. .o~ 1,400 .28 7,900 
CURING 279,000 s .:E'. •OJ 2,800 .01 2,800 
HORIZ. JT. Tl~AT.MENT 146,000 S.F. • 05 7,300 .15 21,900 
FORNS: FOUJ:J)ATION 16,000 S .F. .BC 12,800 3.00 48,000 

CANTILEVER 13,000 S.F. .sc 10,400 1.17 15,200 
TRANSV. BLK'HD 16.000 S.F. • 8( 12 800 1.17 18,700 
LONG'L BLK'HD 8,000 s .l:'. .BC 6,400 1.17 9,400 
LIFT STAi~.'rEns 4,000 S.F. .8( 3,200 1.17 4,700 
SLl\D (P.H.) 2,470 S.F. .7~ l,85C 1.00 · 2,,no 
SLAB (ROAD) 2,350 S.F. .• 2~ 590 .75 1,760 

WALLS (P.H.) 7,080 S.F. .7: 5,310 2.00 14· 160 
RET o \·/ALLS 7,450 S.F. .2: 1,860 1.00 7, 450 

CURSS {TO.i?) 3,300 S.F. • SC 1,650 1.50 4,950 
PUMP HSE. S !IO !lil-:G 35,800 ~u • J:"l'. • 0( 2,150 .06 2,150 
STAIR TOHER 2,300 S oF. 1. 5( 3,4~0 3.50 8,050 

SP 10196A 
- If· 2,181,020 62,~,590 i -



J, t-, t;AIVll:LLl:tilt: t•,r:, 

23 GREEN STREET 
TRUMBULL I.J\l~ DN1 

HUNTINGTON, N.Y. 11743 
PflOJECT: 

ATlCHITl:CT: !-:E'r'l El:-JGLi'\.till DIV., CORPS/ENG 1 R. 
WW: ~ 

OUAN.TITY UNIT UNIT MATERIAL UNIT LABOR 

SLIP FO.:\M O?E~\TION 
SLIDING FORMS l.3SO L.F. 14. 18.900 21. 28 300 

YOKES l3T) 2nn EA. - INCL. so. 10,000 
J/ICK ROD (3T) 20,900 L.F. 1.61 34,400 .05 1,000 

DECKS (INT. l 5,600 S .F. • SC 2,800 1.00 5,600 
DECKS (EXT.-) l,920 S.F. • SC 960 1.00 1.920 
INSIDE SCJl.FFOLDS 2,800 S.F. l.SC 4.200 2.00 5 600 
HYDMULIC PIPING SI 3-5() -r.,.F-. - INCL. .mr · 2-, 700 

FIELD ASSIST. ENG'R. 14 DAYS 200. 2,UOO - -
FIELD TECH. 24 DAYS 1 c:;n 1 6nn - SUB 
OUTSIDE SCAFFOLDS 1,920 S .F. l.SC 2,900 2.00 3,840 
TOPPING OUT RODS 200 EA. 2.oc 400 INCL. 
CONCRETE (SLIP FORMED) 13,430 C.Y. - INCL. - INCL. 

STEEL REil\'F. (IN SLIP) S20 TONS 230. 119,600 150. 78,000 
FINISH Sl,000 S.F. .05 2,600 - :u~ 

SLIDB C?.S\'7 

CURING 102,000 S .F. .OJ 1,000 - SLIDe;cR.Sl·i 
SLIDE CREW . - - - - - 98,200 

RAILU:-GS & Ll'JJDE~S 1.000 L.F. 4. SC 4.500 ?. - 50 2 "10() 

FOill1 DESIGN - - - 10 000 - -
STRIP FOill·lS - - 42,500 
GALLERY BULKEEADS 2,240 S.F. .sc 1,100 2.00 4,500 
HORIZ. KEYS 480 L.F. .1.: 7S 1.00 480 

REBAR PLACING & LISTING S20 TONS ~o .oc 10 400 - -
WELD 1t (CR..t"\1-.JE) 34 EA. ss. or 2 200 36. 1 200 
WELD ft (CHANE) 192 EA. -1.3.SC 2,600 21. 4,100 
JAY POST l,27S LF. l.SC 1,920 l.Q( 1,275 

SPILLW\Y B ULKHElillS 3.280 s F. .sc 1,640 1.0< 3,280 
BEAM BLOCKOUTS 320 S.F. .35 100 .85 300 
WELD \'t (CONV.) 18 TONS soo. 9,000 -· INCL. 

fil:_ILLHAY TOP ·-
SHOlU!;G 1,000 -
FOR.'.·!S l\.BOVE SLIP 3,600 SF Cl\ • 3( 1,100 1.20 4,300 

FO!U·iS BELOi·l SLIP S,300 II 
• 3( J..600 1.20 6 <lQO 

JlRECJ\ST Gl\LLEl~ 15.580 3{),t,QO 

~SP IOl96A -!?.· 256,975 345,395 



DATE JUL 15 I I 7 3'RICED BY SHE.ET NO. AD-13 
J. F. CAMELLERIE P.E. 

23 GREEN STREET 
TRUMBULL LAKE DAM 

HONTINGTON, N.Y. 11743 
PROJECT: 

ARCHITECT: NEW El'iGLJl.ND DIV. -CO!tPS /Et:!'G IR. 

OU ANT I TY UNIT UNIT MATERIAL UNIT LABOR 

PP..ECJ\SJ' cm.;-c. BLOCKS 

CASTrnG PL/I.NT I STO?...-"'.GE YARD, ~OAD 

EXCAV. & GR.;;Dil\G. Cfa'\7£.I::-_;,:::r-:: ::r:.t:::;-n.:. .J'''UIP <!ENT" 

GRAVEL BASE 42,500 S.F. 1.00 42,500 - SUB 

-ACCESS ROAP, GPA'ilEL 4,000 - -s .-F. - 1.00- 4 ,000 - - SUB 

FOR!-!S 

STEEL FOR.MS 2.940 S.F. 5 50 19 100 - STTR 

LABOR FOR 1548 UNITS - 80 PRO ·DUCTION DA ts 
FOREMAN l x 80 DAYS - - Bl. GC 6 530 

LABORERS 15 x 80 II - - 44 .8( 53.800 

NASO NS 2 x 80 II - - 71.2( 11 t!On 

CONV. OPER. 2 x BO II - - 62 .oc 9,9('0 

YARD CAAUE OPER. 2 x 80 II - - 68 .8( 11 000 

MATEJUALS 

co~c. BY SITE PL.Z> .. NT - - - - -
INSERTS (LIFTING) 6,200 EA. 1.50 9,300 - -
MISC. - - - 1,000 - -

EQUIP;,~mT (80 DAYS) 

YA;ID cRA~ms (2 EA.) 2 x 4 MOS. 1000 8,000 - -
CONV'EYOi\S 700 L.F. Ill. so 84,000 - -
A-F.i.W·IBS - - - 4,000 - SUB 

CONC. HOPPER - - - 3,500 - sun 
MISC. - - - 1 500 - -

ERECTION (75 DAYS) 

FOR.EilAN 1 x 75 DAYS - - 76. 0( 5,700 
LABO ill RS 3 x 75 II - - 44.8( 10,100 

Cfu"\NE OPER. 1 x 75 II - - 68.8( c; 1 (-',() 
L~ 

JJS •) 2 1'1l\SO!JS (20,000 OF 2 x 70 II - J. 000 71. 2( 10 CJOO 

1 LABORER 1 x 70 II - ... 44.BC 3,140 
' 

EQUIPi,!Si~T - - ,_ 
2 000 - -

sr 1019.;A -1:i,- 179, ~00 126,'/30 
.· 



DATEJUL 15, I 7:.!PRICEO BY SHEET NO. AD-14 
J. F. CAMELLERIE P.E. 
~ 23 GREEN STREET 

TRUMBULL LAKE 
HUNTINGTON, N.Y. 11743 

PROJECT: DAM 

ARClllTECT: NEW ENGLAND DI v. I COHPS/ENG IR 

QUANTITY UNIT UNIT MATERIAL UNIT LAO OR 

GENEH.l\L IT!~~·§: 

HYDMULIC PACKAGE 1 L.S. - 303 680 - -
EX'l'ENSION 36" £'LOW-OFF ..... 1 r .. s. - 5 000 - 2,000 

3~" ~ STEEL PIPE l,160 LF 3.SC 4 060 5.50 6 380 

2~" f5 S'l'EEL PIPE 2,150 LF 1. 75 3,760 3.50 7,530 

3" DMrni\GE HOLES 2.880 LF 8. lC 23,300 - SUB 

l~" GROUT HOLES 9 .2_4_Q LE 8.0C - 73,920 ~ SUB 

6" DRinNS 2,770 LF 1. 7C 4,720 - SUB 

8" HELLS 1,070 LF 2.2: 2 ,410 - sun 
PLUNBLHIB SH.l\FT 120 LF 3.0C 360 2.50 300 

REIN.P. ST'L (stt~i)if'orii> 50 000 LD .1: 7,500 .09 4,500 

BJl.CKFILL 12,000 CY - - 2.00 24,000 

ROCK SLOPE PROT. 800 CY 3,0C 2,400 10.00 8,000 

ROCK GRl\VEL 1,200 CY 4.SC 5,400 2.50 3,000 

BIT.cm~c. PAVI!.-:G 1 200 SY 5,0( 6 000 - SUB 

ALUH. HJl.ND RAIL 1,000 LF 10 .oc 10,000 3.00 3,000 

COPPER W?.TER. STOPS 3,800 LF 3. SC 13,300 4.50 17,100 
, 

~NVI_~m::.:_??!-7JJ\L \·iO ~I< 

TUPJ3IDIT'I CO::TROL - 80,000 - SUB 

DUST CO!~T:\.OL - 1,000 - -
NOISE CO~JTROL (EQUIP) - 80,000 - -
LAlmSC.M?E :Bl~EHAL - 5,000 - 2,000 

R.R. DED 270,000 S.F. .2C 54,000 - SUB 

,_ 

iW'10196A -/.:.: ... 605 I 81Cjj 77,010 



J, F. CAMELLERIE P.E. 
23 GREEN STREET 

HUNTINGTON, N.Y. 11743 

EQUI_P.MENT 

CONCRETE HOIST 

MATERIAL TOWER 

YARD CRANE 

PERSONNEL TOWER 
-

--<r'IM3ER 'l;RESTLE 

DOZER 

COMPP£SSOR 

UTILITY TRUCKS 

VIBRATORY COMPACTOR 

TOWER CRANE 

ST'L BM. FOR CRANE 

RAILS FOR CRANE 

ij.AILROAD BUMPERS 

HYDRAULIC BOOM CRANE 

CONVEYOR SYSTEM 

CONVEYOR SUPPORT TRUSSES 

RAIL BEAMS FOR TRUSSES 

ELEPHANT T~.UNKS 

!t'IOl96A . 

DATFJUL 15 1 
1 72 PRICED BY SUEET NO. JW-l.!> 

PROJECT: TRUMBULL Ll\.KE DAM 

ARCHITECT: NEW ENGLl\.t-.'D DIV. -COI'U>S/ENG IR. 

QUANTITY UNIT UNIT MATERIAL UNIT LABOR 

2 EA. 7000 14,000 1200 2,400 

1 x 6 MOS. 1200 7,200 12,000 

1 x 12 HOS. 4500 54 I 300 ~~~~ 32,500 

2 x 6 . MOS. 80 1,000 - 1,400 

-480 - -L-.-F-.. - 73 35,000 37 17,000 

1 x 15 MOS. 1200 18,000 1330 20,000 

2 x 6 MOS. 1100 13,200 1300 15,600 

2 x 15 MOS. soc 24,000 940 28,200 

1 x 1-1/3 EA. 16,000 1500 2,000 

4 MOS. 25,000 - 30,000 

65 TONS 30C 19,500 100 6,500 

960 L.F. 12 11,500 15 14,300 

2 EA. 35C 700 150 300 

2 x 5 MOS. 150C 15,000 1400 14,000 

1 L.S. - 107,000 - 12,800 

30 TONS 40( 12,ooo· 150 4,500 

11 TONS 30( 3,300 200 2,200 
500 - -

I 

·/~? 
377,200 216,500 

. . 
, 



J. a-. l,;J.\IVll:Ll.ctrn:. I' .c. 

23 GREEN STREET 
~ PROJECT: TRUMBULL LAKE Dl\H HUNTINGTON, N.Y. 11743 

- ARCHITECT: NEW ENGLAND DIV. I CORPS/ENG IR. 

- OU ANT I TY UNIT UNIT MATERIAL UNIT LABOR 

fIELD OVERHEAD 

- BRIDGE 1 EA. 1,000 5,000 

- IMPROVE R.R. BED 268,000 S.F. 1.50 402,000 - SUB 

- ACCESS RD, VALLEY 72,000 S.F. 1.00 72,000 - SUD 

- FIELD OFFICE, SHOPS, STORAGE - 27,000 - 3,000 

-- HARDNAi.IB, TOOLS, BUGGIES - 45,000 - -
FUEL & OIL - 12,000 - --

- START-UP & LAYOUT - - - 5,000 

-- MIX DESIGNS - 1,000 - -

- CONC. TES'l'ING - 25,000 - SUB 

- TEMPO HA RY LIGHTING - 3,000 - 10,000 

- SANITARY FACILITIES - 5,400 - SUB 

-- CLEAN-UP - - - 20,000 

-- HEATING - 20,000 - -
-- PROJECT MA .. NAGER 1 x 117 WKS - - 500. 58,500 

SUPERINTE11DANT 1 x 90 II - - 400·. 36,000 --
...__ PROJEC'.r ENG 1 R 1 x 80 II - - 400. 32,000 

.i.....__ CLEHKS 2 x 80 II - ·- 200. 32,000 

SURVEYO~ 4 x 80 II - - 250. 80,000 --
.___UTILITY BECH. 6 x 52 II - - 300. 93,600 
.__ WATCHl·'iEN 3 x 117 II - - 100. 35,100 

.___HINTER PROTECTION - 2,000 - 5,000 

....__ COMMUNICA'l'IONS - 5,000 - 5,000 

.__ PO'dER DISTRIBUTION - 10,000 10,000 1 - I 
I ....__ I 

.__ I 

'-... I 
'-... 

I .....___ 
i 
I 
I 

I 
r----._ ! 

I r---__ I 
I 

t'---
.....___ 

I 

'--- I I 

! 
I 

'--- ! 

~ 
sit; 63'),(00 430,~:ioJ 0196t. -It,-



COST ANALYSIS 

In spite of earlier completion ~Y 3 months this design 
shows a cost $267,000 higher than is obtained using 
conventional me~'lods ..... :,:;:..Tn:e inherent problem is the 
division of construction into 4 different operations, 
cantilever forming, slip forming, precasting and dry 
placing. Each operation must be completely imp~cmented 
and reuse of plant, formwork and equipment is ~onsider
ably reduced. 

A rectangular valley cross-section would of course 
-improve economy -greatly -by eliminating or -gr-eatly 
reducing the conventional costing required. 

As always, an increase in dam size would result in 
better utilization of plant and equipment and a more 
favorable economic position for this design alternate. 

-17-
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GENERAL DESCRIPTION 

This type of dam has been slip formed in Europe with good 
success. It is so designed that each buttress section 
is monolithic and .. sel.£-..sufficient. The foundations are 
cut into the roe~{. sufficiently to provide safety against 
sliding and are stepped as required. The low sections 
at the abutments are shown and costed as also slip formed 
but those can be· fixed formed more economically using 
structural concrete methods. The design and construction 
methods for the Massive Head Buttress Dam are shown on 

-Dra¥ings -209-AD--2 -and -3A. 

As shown on Section B-B, the driveway sits directly on 
the head and stem avoiding any intermediate sections 
which would increase construction operations. The 
spillway section is shown on Section C-C, and consists 
of a concrete slab placed on precast concrete sections 
spanning buttress to buttress and acting as leave-in
place forms. The pumping station may be placed in the 
enclosed area under the spillway, nestled between the 
buttresses or placed in a specially designed double 
buttress section. 

This type of dam allows use of prestressed rock anchors 
to reduce the overall size and weight (concrete content) 
of the drun. As an alternate to the cast-in-place concrete 
spillway slab, a fully precast spillway slab may be used. 
Both of these possibilities were studied and arc discussed 
in this report. A flat spillway slab at the top with a 
lip and sheer_ drop to the base is also a possibility. 

DESIGN 

Cursory stability and heel pressure calculations were 
made for the Massive Head Dam on calculation sheets 
AR-200 through AR-217. A base length of 135 feet 
(Scheme ~¥2) was selected with the dimensions shown 
for a height of 140' above footings. This results in 
heel pressures of 730 pounds per square foot. 

An alternate design was made with a 120 foot base 
resulting in an uplift pressure of 3270 pounds per 
square foot at the heeJ. or a total uplift of 448 l~ips 
per monolith. Prestressed anchor bolts were provided 
to reduce this stress to positive pressures. These 
prcstress anchoro were allowed to run to the top of the 
dam thereby resulting in a compressed condition of the 
upstrcum face with superior imp~rmeabil.ity. 

- I'/-
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Refined calculations will probably result in a more 
economical design. 

CONSTRUCTION METHODS 

In this study, conventional cantilever forming has been 
entirely eliminated thereby obtaining a one system forming, 
that being a slip form system. 'rhc head and stem aections 
of each buttress monolith are slip formed as a unit in a 
continuous 24 hour operation in groups of one to three 
monoliths joined or separated as site conditiono and 
economy dictate. '.I'he head and stem areas under the drive
way slide the full heig-ht of the dam and may be constructed 
of steel for reuse on all monoliths. The sloped section 

· of the stern is constructed of wood as it must be continu
ally cut as the slip proceeds. Concrete is handled by a 
cable guided skip bucket and a side discharge conveyor 
riding on and with the form as shown on Sections B-B and 
D-D. The slip form syatem for foi-ming the sloped surfaces 
is identical with the system described for sliping the 
gravity darn. 

The casting of the apillway slab presents some problems 
because of the weight of concrete, span and the £net that 
the form will end up on the underside of the slab where 
cranes cannot reach for stripping. For thii.t reason pre
cast leave-in-place forms were selected to support the 
concrete slab as shoun on Section C-C and E:-E;. 'l'he 
concrete is pluccd by a slip form riding on the buttress 
walls and a conveyor resting on this form. The form is 
weighted by use of water ballast tanks to overcome the 
uplift due to concrete hydrostatic forces. The concrete 
is brought up by th~ sl;.ip buckets and brought down the 
face of the spillway by conveyors running diagonally 
along the face. Pumping of the concrete se~ms to have 
definite advantages in this operation. 

This aystcm for casting the Gpillway slabs results in 
two distinct operations in addition to t.hc basic 
buttrcns slide and in therefore subject to reduction 
of economy. As an alternate, the face of the spillway 
may be entirely precast with no concrete facing. \'later
tight joint:• arc required but the elimination of the 
spillway ulab slide will result in overall economy. 

If the spillway slab is eliminated altogether, and the 
water is allowed to fall free from flat slab at the top 
of the buttresses on to rock protection at base, another 
corn;truct.ion opcr~tion iu eliminated and additional 
economy is gained. 



.. 

Prestressing of the upstream face may be accomplished 
using four l~" diam. high strength rods per buttress. 
Average embedment into the rock is assumed at twenty 
feet. These rods ar~ readily placed in the same manner 
as reinforcing steel and are p;;..~tially or finally pre
stressed through boxes left in the concrete or at the top 
of the slid~. Wrapping prevents bond to the concrete. 

CONSTRUCTION SCHEDULE 

The construction schedule for the massive head buttress 
darn is shown on Sheet AD-S-218. This compares favorably 
with conventional construction for the base gravity dam 
design reducing the construction time by at least 2 
months, and rnatchesthe construction time for constructing 
the base gravity dam utilizing slip form techniques. 
An additional two months may be saved if the spillway 
slab is eliminated. 

CONSTRUCTION COST 

The cost for constructing the masaive head buttress dam 
is $7,256,000 as shown on cost sheets AD-25 and AD-21 
through AD-25. (See also Cost Study Sheets AD-5201 
through ~.D-5220.) This cost is $283,000 higher than 
conventional, construction of the base gravity dam. 

If the spillway face is constructed using precast 
sections, the cost is reduced by $200,000 as shown on 
cost sheet AD-2A (Study sheet AD-S-221). 

The use of prestressed rock anchors and reduction of 
dam width to suit will result in a savings of $64,000 
~s shown on Cost Sheets AD-2Bl and AD-2B2 (Study Sheets 
AD-S222 thru S225) • 

Assuming the precast and rock bolt alternates arc used 
the total cost is reduced to approximately $6,992,000. 

Elimination of the spillway slab entirely (free fall 
to rock protected bane) will result in a significant 
saving in the area of $500,000. 

-13-



UAIUU.U ~J, 1 • rMn .. cu ur ..;>MCCI 1 .. V. ..... -~ 
J. F. CAM ELLER IE P.E. MASSlV"E t:iEilD nu1ITHESS DAH 

23 GREEN STREET '.l.'RW.!OULL L1\KE DAM 
HUNTINGTON, N.Y. 11743 

Pf!O.lt:CT: 

AflCHITECT: NEN ENGLAND DIV. C/E 

OlJANTITY UNIT I UNIT MATERIAL UNIT LABOR 
= - ·-

. SUMMARY - MAS SJ.VB HEhD B U'J.'T llli S fi DAM 

SHEET l\D-21 1,953,60( 66,800 
22 ·• 

l.539.35~ 885,995 
23 249,09~ 403,.350 

24 282, 72( 273,750 

- . 25 ~.§..,_00(, 319. 000_ 

TOTAL 4,120,77(. 1,948.895 

ESCALATION THRU 1974 2% 82.41{ 11% 215,000 

4.203.181 2.163.895 
PAYROLL, TAXES & INS. 14% 303.000 

2,466,895 

> 4. 203 .186 

TOTAL COST TO CONTRJl.CTOR 6,670,081 

OVERIIBAD, PROFIT & CONT. 8% 53.2' 000 

7,202,081 

BID BOND 3/4% 511. ,,_oQQ._ 

TOTAT~ CONTRACT PRICE 7,256,081 

• 

" 

,_ 

~ 

sr IOl96A -zt. -



- OATIJUL 15 1 '72 PRICED BY SHEET N0.1\D-21 
J, F. CAMELLERIE P.E. I·il\SSJ.:VE HEAD Dl!TJ:MSS DAH 

23 GREEN STREET 
TRUMBULL LAKE 

HUNTINGTON, N.Y. 11743 
PROJECT: 

ARCHITECT: NEW ENGLM'D DIV., CORPS/ENGRS 

OUMITITY UNIT UNIT MATERIAL UNIT LABOR 

SITE WORK 

CLEARING & GRUBBING 360,000 S.F. .05 18,00d - SUB 

DISPOSAL 250,000 S .F. .03 7, 50( - SUD 

EXCAVATION (UNCLt\SS •) 36,000 CY 2.00 72, ooc - SUB 

" (ROCK) 2,860 CY 10.00 28, 60( - SUB 
II (TALUS) 14,000 CY 3.00 42, ooc - SUB 

. _I 

20,60( HAND CLEl".NIUG 27,500 S.F. • 75 - SUB 

CULVERT PIPE - - -
CHAIN LllH< FENCE 850 LP 3.50 3,00C 2.00 1,700 

FOUNDATION GROUTING 27.500 S.F. .90 25.00C - -
DIVERSION L.S. 714 ,ooc - SUB 

BACK FILL 12.000 CY - - 2.00 24,000 

ROCK SLOPE PROT. 800 CY 3.00 2.40( 10.0C 0.000 

ROAD GRAVEL 1.200 CY 4.50 5.40< 2.5c 3,000 
BIT. CONC PAVING 1,200 CY 5.oo 6,00( - SUD 

ALUM. HAND RAIL 1.000 LF 10.00 10. 00( 3.0C 3,000 

TIMBER TPJ::STLE 480 LP 73.00 35. ooc 37.0C 17,800 

BRIDGE 1 EA l.OOC 5,000 
IMPROVE R.R. BED 268,000 S.F. 1.50 402,00~ SUB 

VALLEY ACCESS ROAD 72,000 S.F. 1.00 72, ooc SUB 

MECID\NICAL ITEMS 

HYDHAULIC PACKAGE l L.S. 303, 701 
,, 

-
EXTENSION 36" BLOW-OFF J. L.S. 5,00( 2,000 

PLUHBLINE Sf.AFT 120 LF 3.00 40( 2.50 300 

ENVIP..0NME1'."'TAT., ~·lORK 

~URBIDITY CONTROL 80.00( SUB . 
DUST CONTROL 1.001 - i 

NOISE ABATEMENT 40,00C, -
LANDSCAPE RENEi'1AL 5.00( 2,000 
R.R. BED " 270,000 S oF. .20 54,00~ SUB -

sr 10196A -'l.( - 1, q53, 6nc' 66,800 I -



J, F. CAMELLEHIE P.E. ,_ _____ l11\$S IYJ.Ll.If.N> nupRESS Dl\M 
23 GREEN STREET -

HUNTINGTON, N.Y. 11743 
PROJECT: TRUMDULL I.AKE DAH 

AnCHITECT: NEH ENGT..AND DIV. I CORPS/ENGH.S 

OUAl\:TllY UNIT UNIT MATERIAL UNIT LAllOH ,.. -========*--.::2'-=; 
BU'PrRESS SJ1IDE 

SLIDING FORMS 7,000 LF 6.65 46,500 10.50 73,500 

YOKES 425 EA nicL. 75.00 31,875 

JACK RODS (3T) 52,600 LF 1.65 86,000 .os 2,600 
DECKS 18,600 S.P. .25 4,650 l.00 18,600 

SC/>.FFOI.DS 14,000 S.P. .so 7,000 1.50 21,000 

RAILINGS & LADDEP.S 7,000 LP 1.50 10,500 1.50 10,500 . . 
HYDRAULIC PIPING 11,900. LF - INCL. .so 9,520 . 
TOPPING OUT. RODS 360 EA 2.00 720 - INCL. 

F0fil1 DESIGN 7 I 50_0 -
FIELD ENGR. 20 DAYS 200- 4.000 -
FIELD TECH. 40 DAYS 150- 6.000 SUB 
CONCRETE 56,000 CY INCL. - -
REINFORCING STL 500 TONS 230- 115 .000 - SLIDE CP.El·l 

SLIDE CREW - 451.000 
FINISH 425.000 S.,F. .05 21.250 - SLIDE CHE\' 

CURING 4?.5,000 S.F. .01 4,250 - II II 

STRIP FORMS I - 37,000 

VImTICAL KEYS 4,800 L.r' • l.00 4,800 .so 2,400 

WATER STOPS 4,800 L.F. 3.50 16,8001 4.00 19,200 

REBAR PLACIKG & LISTING 709 TONS 15- 10,635 - -
END, BULKHEAD FORMS 240 LF 3.60 900 10.~ 2,500 

YOKES 60 EA 180- 10,800 135- 8,100 
JACK RODS GT 6,200 LF 2.50 15,500 .1: 800 

PRECAST UlSERTS 1,550 EA 9.00 13,950 - SLIDE CRE\·7 

GUIDE \·lHEET., BRK'l'S 18 EA 65- 1,200 - II II 

SPILLl·ll\Y SLl\.B SEAT 2,600 LF j 6.00 15,GOO 9.00 23,400 

PRECAST SEAT 2,600 LF INCL.1- IHCL. 1' 
r---HOR PRECAST SEAT 576 LF I 3.oo 1,8001 6.00 3t600 -- ,_ 

CEMENT. 18,300 TONS!127.20 497,000 - --
- BORROW OPERATION 110,000 TON£1 .65 72, 000 .29 32,000 

AGGREGATE PRODUCTION 104,000 'l'ONSil 1.23 128,oool .34· 35,400 I 
I 

- BATCH PLi\N'l' OPirnAT!ON 64,820 YDS .~ 6. 7 !; 437, 000111. 75 103,000 

- I I 
_SP IOl96A - ~~ - 1,539,355 885,99!i 

·-



DATE JUL 15, '7l'ntCEOBY SHEET NO.AD-23 
J, F. CAMELLERIE P.E. J..1ll. C: .5..I..YF.....JllilllLJlTT'l''l"T1R~ ~ n 11 M 

23 GREEN STF1EET TRUMBULL LAKE 
HUNTINGTON, N.Y. 11743 

PnOJECT: 

ARCHITECT: NEW ENGLAND DIV. CORPS/ENGR 

OU ANTI TY UNIT UNIT MATERIAL UNIT LAl30R 

"'0UNDATIONS 

FORMWOru< 22,400 S .F. .20 4,500 .so 18,000 

CONCRETE 6,000 CY - - 7.00 42,000 

REINF. STL. 96 TONS 230 22.000 400 38,500 
CURING 30,000 s.1:·. .01 300 .• 02 600 

KEYWAYS 3,000 LF 1.00 3,000 LOO 3,000 

WATERS TOPS 2,000 LF 3.50 7,000 4.00 8,000 

SPILL\'lAY 

SLIDING FORMS 288 LF 13- 3,800 20.50 6,000 
FORM RAILS 1,260 LF 3- 3,800 3.00 3,800 

JACK ROD ANCHORS 24 EA 25- 600 50.00 1,200 

JACK ROD 22T 4,776 LF 2.50 12,000 .20 1,000 

J?LATFOHM DECKS 288 LF 1.00 300 1.00 300 

FORM DESIGN 5,000 -
SLIDE CREW - 108,000 

l!'IELD ENGR. 14 DAYS 200- 2,800 -
FIELD TECHNICIAN 30 DAYS 150- 4,500 -
HYDRAULIC PIPING 300 LF INCL 1.00 300 

CONCRETE 1,620 YDS - - - -
RE INF. STEEL 122 TONS 230 28,000 135- 16,500 

FINISHING 54,500 S.F. .05 2,725 SLIDE CREi'l 
CUIUNG 54,500 S.F. .01 550 SLIDE CREi·l 

STRIP FORMS - 6,000 
PRECAST FORMS 54,500 S .F. 2.25 122,620 2.50 136,250 
FILL.AT TOP 570 CY - - 8.00 4,600 

FINISHING TOP 10,800 S .F. .05 500 .15 1,600 
.CUIUNG TOP 10,800 S .F. .01 100 .01. 200 
STARTER FOOTil-;"GS 500 CY 50- 25,000 15.0C 7,500 - . --

SP 10t96A -'l.71- 249,095 403,350 



UAlt;YU~ .... J, I qMll..t:Ut:Jt ~nee t 1-.v. ~WJ ·-4-.-r 

J. F. CAMELU:RIE P.E. MAf.SIVE IiEAD DUTT HESS DAM 
23 GREEN STRE!:T TRUMBULL LAKE PROJECT: 

HUNTINGTON, N.Y. 11743 
CORPS/ENGR. ARCHITECT: NEl'l ENGLAND DIV. 

OU ANT I TY UNIT UNIT MATERIAL UNIT LAO OR 

DRIV.CJ.!~!£P 01:' DN-1. 

PRECAST DBCI< 7,800 S .F. 2.50 19,500 2.so 19,500 

CO!iCRETE FJ.LL 8,000 S.F. .25 2,000 .so 4,000 

CURBING 800 L.P. 2.50. 2,000 2.so 2,000 

1\DD 'r, CO!.~C AT FDN. 30 CY 30- 900 so- l,500 

PUl!PING STl\TJ.ON 750 CY 30- 22,500 95- 71,250 
RETAT.lUNG \'lhLI.S 350 CY 30- 10,500 45- 15,800 

STAIR TOWER 60 CY 55- 3,300 125- 7,500 

• 
~QUll'l·l~~NT 

·CRANE 1 :x 8 nos 4!.iOO 36,000 1500 2l,GOO 
~o 

DOZER 1 x 12 II 1200 1'1-,400 0 16,000 

.. 
U'.l'ILI'l'Y TIU.iClm 2 x 12 II 800 19,200/ 940 22,600 

PE HSONNEL ~'Ol'lERS 3 :x 8 II 80 1,920 - 2,000 

HEE DB HOIST 6 x 5 II 2000 60,000 1500 9,000 
• LO'tlE R CONV. SYSTEM 20 WKS .3000 60,000 - 5,000 

SPILLWAY CONV. SYS. 8 WKS 875 7,000 19,000 

SLIP F0Rl'1 CONV. 20 l'll<S 875 17,500 48,000 

CONV. SUPPORT BRKT 30 EA 200 6,000 300 9,000 

~ 

,_ 

~ 

-

-
~p 10196A -z .'.' - 2C2, 72.C 2'73,7'30 I 



DATE JUL 15, '7:d'RICEOBY SHEET NO. AD-l!> 
J. F. CAMELL ERIE P.E. MASSIVE lIEl\D DUTTRESS DAM 

23 GREEN STREET TRUMOULL LAKE PROJECT: 
HUNTINGTON, N.Y. 11743 

ARCHITECT: NEW ENGLAND DIV., CORPS/ENGR. 

QUANTITY UNIT UNIT MATERIAL UNIT LA non 

FIELD OVERHEAD 

FIELD OFFICES.SHOPS.STORJ\G ~ 15,000 2,000 

HARDWARE & '.L'OOLS 20,000 -
FUEL & OIL 10,000 -
START-UP & LAYOUT - 5,000 

MIX DESIGHS 1,000 -
--CONCRE'!E TESTn:G -15_,110!) SUB 

TEMPOPJ\RY LIGHTiliG 6,000 20,000 

SANIT~RY' FACILITIES 4,000 SUB 

CLEAN-UP - 10,000 

HEATING 10,000 -
PROJECT MANAGER l x 117 WKS - 500 58,500 

SUPERINTENDENT l x 60 .. - 400 . 24, 000 

PROJECT El{GR. 1 x 52 II - 400 20,800 

CLERKS 2 x 52 " - 200 20,800 

SURVEYORS 4 x 52 II - 250 52,000 

UTILITY MECH. 6 x 36 .. - 300 64,800 

WATCH.'.·1EN 3 x 87 .. - 100 26,100 

WINTER PROTECTION NONE - -
COMI1UNICA'.rIONS 5,000 5,000 

POl'7ER DISTRJ:B. 10,000 10,000 
I 

' 

SP 10196A -1.1 - 96,000 319,000 



DATE IJU.U J.;.> 1 • I 4>RICED DY SHEET NO. JW•·.;.,. 
J. F. CAMELLERIE P.E. M.7\SS:r:\IB B'8.7\n :r3U'X''J.'RBSS DAM 

23 GREEN STREET 
TRUlIDULL LAKE 

HUNTINGTON, N.Y. 11743 
PnOJECT: 

ARCHITECT: NEN ENGIJ\HD DIV .-CORl'S/ENGR. 

OU/\NTllY UNIT UNIT MATERIAL UNIT LAO OR •. 

DR,ECAST SPILLWAY AL'l'ERNATE 

SPILLWAY FR0l1 SH. AD-23 212,295 293,250 

PRE CAST SPJ.LLWl\.Y 

PRECl\.!3'.L' · SL.2\3S 33,200 S.F. s.oo 265,600 - -
l'Ll'IC!NG CHEW 33,200 S.P. I - - .so 16,600 I 

YNC~L~ 
;· 

.tL;cr .. o ·i:G~ PLACI11G CRAN!:: l MO J.::QUXl !-~·.::N'I l::OU1Vi·~~·;~lT 

JOINT Tlli°'.::l•TKSHT 13,500 J,F 5.00 67,500 ff;C-L *' ~L~ J 
)J ·,.en·~ ~R-::- 1 
. -U~ .... 1 L:.. ·'· 

FILL AT TOP 570 CY - - a.oo 4,600 
FINISHING TOP 11,000 S.F. .os 550 .15 1,650 

CURING TOP 11,000 S.F. 110 220 
STARTER FOOT!l!GS 500 CY 50- 25,000 15- 7,500 

358,760 30,570 ., 
. 

DIFFERENCE (-) 1~6,'1-65 262,680 
l:":SCALATION THRU 1974 ?<>' _,.() 2, 93Q_ 11% 28.895 

(-) ltl.9, 395 I 291,575 

i?AYROLL. TAXES & INS. 14% 4o.s?.o I ., 
332,39s I 

-t""' 1'1-9, 39.5 I 
= 

183,000 ; 

OVERHEAD, PROFIT & CONT. 8%" 14,G40 

197,640 
am BOND 3/4% l.483._. 

::RED IT IF SPILLWAY ALT. IS USE) 199,123 

~ 

~ 

... 
~ 

~ 

- I 
~p IOl9fA -·.~( r-



OATg}UJ.1 l!> 1 
1 72 PfllCED OY 

J, F. CAMELLERIE P.E. MASSIVE m::AD IlUTTRESS 
23 GREEN STREET 'l'RUMBULL LAKE 

HUNTINGTON, N.Y. 11743 
PROJECT: 

NEW ENGLAND DIV. C/E 
ARCHITECT: 

QUANTITY UNIT UNIT MATERIAL 

PRESTRESSING ALTERNATE 

FOUNDATIONS (REDUCTION) 

FORMWORK 2,700 S.F. .20 ·540 

CONCRETE 600 CY -
REINF. STEEL -
CURING '1.050 . ss. .-01- 46 

I<E'!{WhYS -
WATERS TOPS -

BUTTRESS SLIDE (REDUCTION) 

SLIDING FORMS 900 LF 6.65 5,985 

YOKES 60 EA - INCL. 

JACK RODS (3T) 3.450 LF 1.65 5,693 ... 
DECKS 2,250 SF .25 563 

.. 
SCAFFOLDS 1,800 SF .50 900 

RAILINGS & Ll\DDEPS 900 LF 1.50 1,350 

HYDRl\ULIC PIPING 2,100 LF - INCL. 
CONCRETE 5,400 CY - INCL. 

FINISH 3,600 SF .05 180 

CURING 3,600 SF .01 36 

CEMEHT l,700 TOUS 27.20 46,240 

BORROW OJ:>ER.~TION 6,300 TO!TS1 - 3,600 
AGGP..EGATE PROD. 9.600 TOUS, - -
BATCH PL1'.NT OPERATION 6,000 CY - -

SITE wom< (REDUCTION) 

EXCAVATimJ (nOCK) 150 CY 10.00 1,500 
HAND CLEANil':G 4,050 SF .75 3,038 
FDN. GROUTING 4,050 SF .90 3,645 

sr 1ot96A - ~,' - 7~,310 

SHEET No.AD-:lBl 

DAM 

UNIT LA!lOR 

.so 2,160 

7.00 4,200 

.a2 81 

10.5C 9,450 

75.- 4,500 

.05 173 

l.oc 2,250 

l.5C 2,700 -
l.5( l,3SO 

.ac 1,680 I 
- - I 
- SLIDE CREWI 

- SLIDE CRENI 

- -
.2< 1,827 

.3~ 3,264 

l. 7' 10,500 

- SUB 

- SUB 

- SUB 

·-'14,135 J 

. 
r 
' i 



DAliJUL 15 1 
1 72 I'll ICED BY SllEET NO. AD-·2D~' 

J. F. CAMELI.. ERIE P.E. lUifASI\.'E Jii;i\D nu~r:-~c: ""M 
23 GREEN STREET 

TRUMDUJ ... L LAKE 
HUNTINGTON, N.Y. 11743 

rnOJC:CT: 

AHCHITECT: NEW El1GJ,/\HD DIV. C/E 
QUANTITY UNIT UNIT MATF.nlAL UNIT LAIJOR 

-

PRESTRESSING ALT. (coia'.) 

. SITE l'lOHK (ADDITIONAL) 

ROCK DRILLING 2,400 LF - - 12.00 4,800 
lJ...u ·4 f5 H.S. RODS 15,360 LF - 45.000 /1.00 J.5 360 

45,000 20,160 

TOTAL REDUCTIONS 73,310 44,135 

'l'OT/\L ADDITIONS 45e..900 . , __ 20, JJ>O 

28,3l0 23,975 

ESCALATION THRU 1974 2% 567 11% 2.638 

28,877 26,613 

PJWnnT.T~~ & IFS- 14% 3,j~6 -
30;339 

28.877 

'l'OTl\T,, COST 'I'O CONTrt".C'£0R 59,216 

OVi;;IUiEAD. PWFIT & CONT. 8% Lt, 738 

G3,954 

BID BOND 480 
-~ 

.TOTAL COl~TRi\CT PRICE 6'1.434 

~ 

,_ 
~ 

- 117 :.~~~: ,'· ._. 

~ 
r· 

-
~ 

-
~p 101?6A 

I 
- ,'Vi'· - I 

J 



COST AN/'.LYSIS 

The cost figures for thin and the other two design alternates 
are based on site \1ork, excnvation, diversion, access and 
mechanical items remaining unchanged. Rock excavation, . 
hand cleaning ar.d found.ation grouting were varied howeyer 
to suit the different conditions. The driveway at the top 
of the dam was not changed in length or profile but the 
configuration of the da'tl irrmcdiately balow was altered 
slight.l.y. The cost of the pUI:1ping station, retaining walls 
and ntair tower was arrived at using t.he original quantity 
estimates prepared by the Corps of Engineers for these 
items and applying a reasonable cost figure for concrete 
of this type in place less the cost of concrete which is 
included elsewhere. On first cons:i.clcration the slip 
formed massive hcnd drun seems not to offer any economy 
in construction cost and th3 construction time differen-
tial is not il:lpres~ivc. Consti~ction of the spillway 
surfaces is more expensive than for the gravity deoign 
even when prccast concrete is used for this purpose. 
Actually the spill\-rny tor this type of dam must be 
handled in another manner. 

The savings in cost that accrues from the use of pre
strcssed rock anchors is modcnt but so io the '1!:10unt of 
prestros~ing·uscd. It c~n be rcnsonably deduced from this 
study that the use of such anchor bolto holds promise for 
better economy and that their use should ba considered 
in future designs. 

The use of pumping in lieu of conveyor equipment was 
studied on cost ntudy sheets AD-S226 and S227. Pumping 
saves over $120,QOO in this particular situation, most 
of the oavings ($70,000) rcsulti~g from the elimination 
of tho material hoists required for rnining the concrete 
vertically to the conveyors. The pumps do have the 
advantage of vertical rise capabilities. 

As· a matter of interest soma cost figures were run for 
a dam t:.·lice as high and twice ~s wide with the savings 
not as great as for the ~muller dru~. If the hoints are 
deducted, the savings drop to less than $10,000 (less 
than the co:::t of the npociul slip form cantilevered 

·brackets required because of the sloped buttresses). 

In goner.al it may be said that pur.:ping has an edge in 
equipment and in:::tnllation cont while conveyor::; have 
an edge in labor cost involved in ui:>ing the equipment. 

. 
. J 



If vertical lifting equipment is not reqttircd for raising 
concrcta to the convcyor.n, the two methods nre quite 
competitive \dth the pumping possibly more economical 
on smaller darJs and the conveyors more economical on 
larger dams. 

'l'hc posuibility is obviocs that a co::;t c.:>mparison baoed 
on a dmn the cize of the one at Trumbull Lake may not 
give rmff:icicnt con"trnction volume to truly nrrive at 
co:Jt dif:fcJ:cnt.ialr; b:.;t\·:con v<>x:i.ous design::;. 'l'his is 
especially true wh0n one con!35.c1C>rr. th<:lt most of the cost and 
construct.ion ~irne is- c-xpc-ndecl on ::d:t.o- work-, di\Yar.sion, 
mechunic<':.l, etc., \1hich m:o not :i.n thin insta1ico related 
to the do::;ign of tha :;t:ructurc it~;clf. In order to explore 
this poc::;ibili \:~', a ::;tudy \~·as macle of a dmn t'dce the 
hei9ht and twice the width of the one at TrlL'1lbull. · Hany 
simplifying assunpi:ions had to bo made; pi:oportions of 
the dam would i:cm;:iin the same, volu.~a of concrete would 
be quadrupled, di\•crsion clearing and site work would 
remain substantially the same. ':i.'he results of this cost 
study for both the conventional gr<ivity dam a."ld 'cllc slip 
fox-med massive hcnd dam are shown on Cost Sheets AD-Ec-s 
and An-2CS, rc~pcctivcly. Backup cost sheets arc included 
here; cnlculution zhcato (n(;!e Sheets AD-EC-Sl thru S-3 and 
AD-2C-Sl thru S'/) and cost atudy sh!.!ets and conotruction 
schcdulcn arc in tho npp~ndi::. 

·. 
" 

-.3~f.-

·-



DATE JUL ).5, '?~RICED nv SHEET NOAD-EC-S 

J, F. CAMELLERIE P.E. CONVENTIONAL DAM (INCR. SIZE) 
23 GREEN STREET TRUMDULL L."lKE DAM 

HUNTINGTON, N.Y. 11743 
PROJECT: 

AncH1TEcT: NEW EtmLll.ND DIV. C/E 
.. 

OUAN1"11Y UNIT UNIT MATERIAL UNIT LABOR 

SUHMARY CONVENTIONAL DAM (IHC R. SIZE) 

SHEET AD-ECl 5,852,106 3,148,506 

AD-EC2 520,040 174,710 

AD-EC3 _L_234,40C 934 300 

6,606,546 4,257,516 

~SCALATICN THRU 1974 12% 792. 785, 14% 596,022 
-

. 7,399,331 . 4, 853, 538 

:>AYROLL TAXES & INS. 14% 679.'162 

5,533,000 
. 7.399.000 

TOTAL COST TO C0?1TRACTOR .. !l.2, 932, 000 l 

OVERHEAD. PROFIT & CONT. 8% 1-035,000 

!..3.967.000 

BTn nf'l'!'."J) 13/4% ios oq£,, 
~TAL CO:t.'THACT PRICE 14 I 072 I 000 

sr 10196A - ,:i.r, j. 



J, F. CAMELLEl\IE P.E. CONVENTIONAL DA!1 (INCR. SIZE) 
23 GREEN STREET Tr:.mmur.L Ll\I<E DAM 

HUNTINGTON, N.Y. 11743 
rno.1r:cT: 

/\11C:HIT[CT: NFW ENGIJ\HD DIV. C/E 
--~=-· -

OU/\rHITY UNIT UNIT Ml\ TE111AL UNIT LABOR - - -~-

CLEARillG & GRUDilING 430,000 S.P .05 21, soc - SUB 

DISPOSAL 320,000 SF .03 9, 60( - SUB 

EXCAV~, Ui1CLASS. 72f000 CY 2 .. 00 144, 00( - SUB 

EXCAV •• ROCI": '-0,000 CY 10- 200,00C - SUD 

EXCA V .~ALUS 28.000 CY 3.00 84, ooc - SUB 

HAND CI....El\lnr:G 140,000 SF - .75 ios,ooq - SUB 

Cl!AI~l LI~~-!{ l~Er-~-CE 85-U. L.P-. I:! o 50 3,00( 2.00 l,700 

POUHDNl'ION GilOUTING 100,000 SP .90 90,00CJ - -
DIVER.SJ.ON S'l'l\GE I - - LoS• 547, 00< - SUB 

DIVERSION ST.AGE II - - L.S. 167,00( - SUB 

CEMENT 43,100 'i?OH 27.20 l, l 75, ooc - -
FLY ASH 24,500 TON 9.oo 220,50( - -
BORRml OPER:Y.L'IOH 933,000 TON .20 178,00C .2S 271,000 .. AGGREG2\.TE P~ODUCTION 924,000 TON .46 426, ooc .34 314,000 

BATCH PL.~~T OPER. 500,000 C .Y. 12.01 l,036,72ql 1.75 888,000 

C/l.BLE\·;J'-.Y Or'ER. 508,000 C.Y. 1 1.20 64-6, ooq .6) 310,000 
-·-

cor:cR::TP. PL.'\ClNG 500,000 C.Y. .03 1S,2oq .52 264,000 

VIBRi\TI0!-1 508,000 C.Y. .,,. 
• ..;> :.> 178,00tj .41 208,000 

HOR. JOI:1T TRE.'\.'l'!-IBHT 851,300 SF .os 42, 6'0( .15 128,000 

FJ'.NISHI~iG 292,000 SP I .05 14, 6oc
1 

.28 81,500 

CURil::G 061,600 SP oOl 8,61( .01 80616 

FORMS: l:'DH 10,300 Cl\ .so 14, 64( 3.0.0 55,000 

LIFT STARTERS - 12,830 CA ':-· .43 s, 52( 1.17 15,000 

~ 
CJ~UTIIBVER 227,400 CA .43 98, ooc lol7 266,000 

~ 
BULK.HE.l\D 206,400 Cl~ .43 88,50C 1.17 241,000 

LO~?G IL BL?JI ID 11,520 CA 030 3 ,46qj 1.25 14,400 
' 

SPRAY \'1.i"\LL l,600 CA .30 50( ·1.so 2,400 

~ 
SL.ru3 (P~H.) 2,470 Cl\. .75 1,85( l.Oc 2,470 

SLAB ('.l.'OP) 2,350 CA .25 59°'' .75 1,760 

- WALLS (P.H.} 7,080 CJ~ .75 S,3lq 2.00 ·14, 160 ,_ 

DAH ('.i.'OP) 12 ,'100 CA .25 3, 10( 1.50 18,~00 

- RET. l·7ALLS 7,450 Cl\. .25 l,SGC 1.00 7 ,•150 

- CURBS 3,300 Ch .so l,65C I 1.50 4,9~0 

......... GAI,I.ERY 16,500 Ch .GS 10 I 12d, 1. 75 28,875 -
39(~ - STAI.RS 1,300 Cl>. .30 1.25 1,625 

- HYDRI~ULIC l'l1Cl~AGE l l10S. - 303,6Ucl - -
~r IOl96A 

_,/ . 
'--~- 5,cs2,1u~I 3,140,!ioU 



DATCiJUL 15, '72rnicEDBY SHEET Ncl.ill-BC2 
J, F. CAMELLERIE P.E. CONVENTIONAL DAM (INCR. SIZE) 

23 GREEN STREET TRUHDULL LAKE DJ\M PROJECT: 
HUNTINGTON, N.V. 11743 

ARCHITECT:lIBW ENGLAND DIV. C/E 

OUANTllY UNIT UNIT MATERIAL UNIT LABOR 

EXTENSION 36" BLOW-OFF 1 L.S. - 5,000 - 2,000 

SHORING 35.800 Ll"' .06 2,150 .06 2,150 
3~" ff STEEL PIPE 1,160 LF 3.50 4,060 5.5.0 6,380 

2~" $3 " II 2,150 LF 1.75 3~760 3.50 7,530 

3 11 G DRAINAGE HOLES 2.880 LF 7.20 20,750 - SUB 

l~" ~GROUT HOLES 9.240 LF 8.00 73,920 I - SUB 
6" ¢ DR.l'iINS . 2, 770 L-P -i.so 4 I l-SO - SUB 

8" ¢WELLS 2,140 LF I 2.00 4,280 - SUB 

PLUMBLINE SHAFT 240 LF 3.00 720 2.50 600 

REINF • STELL 100,000 LBS .15 15,000 .08 8,000 

BACKFILL 12,000 CY - - 2.00 24,000 
ROCK SLOPE PROT. 800 CY 3.00 2,400 10- 8,000 

ROAD GRAVEL 1,200 CY 4.5C 5,400 2.50 3,000 

BIT. CONC. PAVH:G 1,200 SY 5.0G 6,0,00 - SUB 
ALUM. Ht'\..'ID RAIL l,000 LF o..o.oc 10,000 3.00 3,000 

·COPPER WATERS'l'OP B,000 LF 3.5C 28,000 4.00 32,000 

Forur.1·10RK, STAIR TO~'IBR 2,300 CA l.SC 3,450 3.50 8,050 

WEEKEt!D OVERTI?·1E - 60,000 

ENVIROtmENTAL HORK 

TURBIDITY CONTROL - 100,000 - SUB 
DUST CONTROL OH ROADS - 2,000 - -
NOISE CONTROL EQUIP. - 150,000 - -
LANDS CAPE RE~'E\·lAL - 25,000 10,000 

R.R. BED RE?.~·lAL 270,000 SF .20 54,000 - SUB 

. 

SP 10196/\ -.3'/1;- 520,040 174,710 



"· r. \,l"\IVICLLCnlC r.c. ~UNVJ:;N'.J.'.LUNJ\L Urll-1 · \J.~~.K. ;:JJ...£.l!tJ I 
23 GREEN STREET TRUMDULL LAI<.E DAM 

HUNTINGTON, N.Y. 11743 
PROJECT: 

ARCHITECT: HEW ENGLAlm DIV. C/E 
QUANTITY UNIT UNIT MATERIAL UNIT LAl.10R - - - - -

EQUIPl:ENT 

YJ\RD CRZ\NE l x 24 MOS 4500 108, ooc 2700 64,800 

HYDRAULIC DCOM CRANE 2 x 20 II J.500 60, 00( 1400 56,000 

COHPI"..ESSOl~S 2 x 20 II 1100 44,00C 1300 52,000 

Ul'ILI'l'Y' Ti1UCKS 2 .>: 27 It 800 43, 2oc' 940 51,000 

Pi---:P.som:EL S'.i',lIR TO.dER 3 x 24 II 80 s, 80 ~ - -
DOZ.ER l x 27 It 1200 32,40( 1330 36,000 

FIELD OVERHi:.:.l\D 

ACCESS ROAD TOP 7,350 SF l.50 11,00( - SUB 

BRIDGE 1 EA - l,OOC - 5,000 

Ir~ROVE Ro Ro BED 268.000 SF l.50 402,00C - SUB 

ACCESS ROAD VALLEY 72.000 SF loOO 72.00( - SUB 

FIELD O:::'F o, Sc!OPS & STOR. - - - 90,00( - 4,000 

HAnn:·l?.ru::: & '.L'OOLS - - - 135, ooc - -
FUET .. £-c OIL - - - 48,00< - -
STARTUP & L;YOUT - - 5,000 

MLX D.SSIGNS l,OOC - SUB 

COl~C. 'l'ESTI:.;G 75,00C - SUB 

TEHPOR!\RY LIG:il'ING 3,00( - 6,000 

SAHITl1.RY FACILITIES 24,00C - SUB 

CLEAN-UP - - 30,000 

HEATI?:~G 48,00C - -
PROJECT :·L'\H.i\GER l x 175 mrn - 500 87,500 

SUPE RiliTE~JJENT l x 140 " - 400 56,000 

PROJECT m:GRo l x 140 .. - 400 56,000 

CLSRKS 2 x 140 II . - 200 56,000 
~ 

SURW.Yons 4 x 120 .. I - 250 120,000 

~ UTIL!'l'Y zr:::CH/\NICS 6 x 90 .. - 300 162,000 I 
l'lATCimEN 3 x 170 II - 100 51,000 I ,_ 

- Wll1TER. Pf'.OTECTIO~ 6,00( 15;000 

~ COl ~·rJllICl• T:rn;m 10,00( - 6,000 

- POWEH. DISTRXDU'l'!ON 15,00C 15,000 I 
-
-
._ 

SJ> lOl'>li • ._ -3?'"' 1,234,40( 934, .:oo 



DAraUJ.. J.:> 1 • I/.. PRICED BY SHEET No.IW-.tt;~ 

J, F. CAMELLERIE P.E. Ml\SSIVE Hl~J\D DUT'l'RESS DAM 
23 GREEN STREET TRUMBULL LAKE PROJECT: 

HUNTINGTON, N.Y. 11743 
C/E ARCHITECT: nm·; ENGLAND DIV. 

. OU ANTI TY UNIT UNIT MATERIAL UNIT LABOR 

SUM.MARY - Ml\SSIVE HEAD BUTTRESS DAN 

(DOUD LE HEIGiiT & WIDTH.; SAHE i...ENG'!'H AS rRUMBllLL) 

SHEET AD-2C-l 2,184,90C 66,80C 

2 4,004,02( 2,286,20( 

·3 480, 25( 782,60( 

4 353, 90( 290,85( 

5 170.ooal 366,BQi 

TOTAL 7,193,07( 3,793,25( 

ESCALATION THRU 1974 4% 287. 72~ llls°,{ 436, 22L 

7,480,79: 4,229,47~ 

PAYROLL, TAXES & INS. I 14% 592.12t . 
I 4,821,60( 
L_ -> 7.48Q,79~ 

TOTAL COST TO CONTR. J.2,302,39~ 

O'HD, PROFIT & CONT. 8% 984.119] 

13, 286, 58t 

BID BOND 3/4% 99 65( 

TOTAL CONTRACT PRICE 13, 386, 23<'. 

. 
! 

. 

sr 10196A -~;"! . 



DAH]UL 15 1 
1 72 PnlCED DY SllEET No.AD-2C-l 

J. F. CAMELLERIE P.f:. NASS IVE llI~liD lJUTTRESS DAM 
23 GflEEN STRl:ET 

'l'RU:.ll3ULI. LAKE 
HUNTINGTON, N.Y. 11743 

PHOJf'CT: 

NEW ENGL.'\ND DIV. C/E AnCl!ITECT: -- -- QUANTITY UNIT UNIT MATEnJAL UNIT LADOn 
"9==- ----=--= ==- =-=---= 

fil..TlLH.illU'.. 
CLEARitiG & GRUBBING 3B7,500 S .F. .05 19~30C - SUB 
DISPOSAL 277, 500 S.F. .03 8,30C - SUB 

EXCA Vl\TION (uucu~ss) 72,000 CY 2.00 144,00C - SUB 

" (ROCK) 5, 720 CY 10- 57,20( - SUB 

( '£'.1\L us) 28,000 CY 3.00 84,00C - SUB 

Hl11ID CI..i.'C2\!Trr:G 55,000 - S .. F. .75 41,20d - sun 

CHAill LWI' l:'El~CE 850 Ll? 3.50 3,ood 2.00 l,700 

FOUNDA'J'Im;i GROUTING 55,000 S.Fo .90 50,00C - -
DIVERSION LS 714 I 00( - SUB 

BACKFILL 12,000 CY - - 2.00 24,000 

ROCK SLOPE PROT. 800 CY 3.00 2,40( 10- 8,000 

ROAD GMVEL 1,200 CY 4.50 5,40( 2.50 3,000 

• BIT. CONCo PAVING 1,200 CY s.oo 6,00C - SUB 

ATJU/1, H.l\UD R,'\!L l,000 LF 10- 10, ooc 3.00 3,ooo I 
Tnrni::R 'rRO:::S'L'LE 480 LF 73- 35, ooc 

I 

37- 17,800 

BRIDGE l EA. 1,00( 5,000 

IMPROVE R.Ro BED 268,000 S.Fo 1.50 402,00' - SUB 

V,\LLEY l~CCESS RD. 72,000 S.F. 1.00 72, 00( - SUB 

MECHAH!CAIJ !TE=!S ---------
_In.'DR.:"'1.ULIC PACK.Z\GE l L.S. 303, 70( -

EXTENS:IO!~ 36" BLOH-OPF 1 L.S. 5,00C 2,000 
PLUM.BLINE SI!AJ:-''l' 120 L.F. 3.00 40( 2.so 300 

~NVIRO:i!.{.S~:Ti\L WORK -- _..,_ -----
~ 

TURBIDITY CO~l'J.'Il.OL 80,00C - SUB 

DUST CONTROL 2,00C - ,_ 
NOISE l\ni\'l'E~:~llT 80,00C -
Ll\NDSCi\PE RE:;EHJ~L 5,00C 2,000 

R.R. I3ED II 270,000 s .l:'. .20 54, ooc - sun 
~ 

- I 
~p IOl96A -.t;::-,- 2, 184, 9oq1 66,000 I ---· 



DATOUL 
J, F. CAMELLERIE P.E. 

23 GREEN STREET 
HUNTINGTON, N.Y. 11743 

PROJECT: 

ARCHITECT: 
OUANTITV 

BUTTRESS SLIDE 

SLIDING FORMS 12.650 
YOKES 750 
JACK RODS (3T) 276,410 
DECKS 33,000 

SCAFFOLDS 28.000 
RAILH~GS & LADDERS 14.000 
HYDR'l\ULIC PIPING 20,750 

TOPPING OUT RODS 360 
FORM DESIGN 

FIELD ENG 'R 20 
FIELD TECH. 40 
CONCRETE 224,000 

REINF. STEEL 1,000 
~LIDE CREW 

FINISH h .485 ooo 
CUIU:tlG 11.,455,000 

STIUP FORMS 

VERTICAL KEYS 9.600 
WATERS TOPS 9,600 

REBAR PL.l\CING & LISTING l.400 

,D 
END BULKHEAD FORMS 240 
YOKES 60 
JACK RODS (6T) 13,000 
PRECAST INSERTS 3,260 
GUIDE WHEEL BRACKETS 18 
SPILLh'AY SLAB SEAT 5.500 

· PRECAST SEAT .5, 500 
HORIZ. PnECAST SEAT 576 

CEMENT 73,000 

BORROW OPERATION 440.000 
AGGREGA'l'E PROD. 416,000 
BATCH PI.J' .. .NT OFER. 260,000 

SP l0196A 

15 I '72 PRICED ev SHEET NO.J\D-2C-; 
MASSIVE HEAD BUTTRESS DAM 

TRUMBULL LAKE . ' 

NEW ENGIJ\ND DIV. I C/E 

UNIT UNIT MATERIAL UNIT LABOR 

L.F. 6.65 84.200 110.50 133.000 
EA. - INCL. [75.oo 56,200 

L.F. 1.65 456,000 .• 05 13,800 

S .P. .25 8,250 1.00 33,000 

S .F. .so 14 000 1.50 42.000 

L.F. 1.50 21.000 l.50 21. 000 
L.F. - INCL. .so 16,600 

EAo 2o00 720 - INCL. 

10,000 -
DAYS 200- 4.000 - -
DAYS 150- 6.000 SUB 

CY - INCL. - -
TONS 230- 230.000 - SLIDE CREW - 1,100.000 

S-F. .O') 711..?00 - .,T.TT"IF. l"OP.W 

S.F. .01 14,850 I - II II 

- 37.000 

L.F. 1.00 9.600 .so 4.800 
L.F. 13.50 33,600 4.00 38,400 

TONS 15- 21. 000 - -
L.F. 3.60 900 110. 50 ' r;no 
F.A. 180- 10,800 1135- 8.100 
L.F. 2.50 32,600 .13 l. 700 
EA. I 9 .. oo 29,300 - SLIDE CREW 

EA. 65- 1.200 - ll II 

LoF• 6- 33.000 9.00 49.500 
L.F. INCL."ii.. INCL. ·f' I 
L.F. 3- 1,800 6.00 3,600 

TONS 27.20 1, 990 I 000 - •. -
TONS .23 102.000 .29 128..Jl.Q_Q_ 
rro1m .63 263,000 .34 142,000 I 
YD~.1 2.12 ss2,oool 1.75 455.ooo I 

-41- 1:',004 I 020 2,286,200 -

. 
, 



DATE JUL 15, '7 2•n1cco ov SHEET NO.AD·-2C <J 
J, F. C/\MELLERIE P.E. M!1SS:.LVE IJEAD BU'l'TR8SS DAM 

23 GREEN STREET 
'!'HUM.BULL 

f-IUNTINGTON, N.Y. 11743 
PHOJECT: LAKE --
AHCHITECT: NEl'/ ENGL;\ND DIV. C/E 
~ -

OUt.NTITY UNIT UNIT MATERIAL UNIT LAD OH 
-

FommATrm1s 

FORMWORK 43.400 S .F. .20 8.700 .so 34.700 

CONCRETE 11. 500 CY - - 7.00 81.000 .. 
REINF. STEEL 192 TONS 230- 44,200 .1-00- 77 ,000 

CURING 60,000 S.F. .01 600 .02 1,200 

KEYHAYS 6, 000 ·- L.I1~. ]...00 6,000 j 1.00 6,000 ---·-
WATERS'J.'OPS 4,000 L.F. 3.50 l4l000 I 4.00 J.6,000 I 

I 

SPIT..L1'7AY 

SLIDH:G FOIU!S 288 L.F. 13- 3,800 !20.50 6,000 

FORM MILS 2,520 L.P. 3- 7,600 3.00 7,600 

JACK l~OD ANCHORS 24 EA. 25- 600 50,00 J..200 

JACK RODS (22T) 9,550 L.F. 2.50 24,000 .20 2,000 

PI..J'>,'J.'FORH Dl~C!CS 288 L.F. l.00 300 l.00 300 

FORH DY:":SJ:G!l 5.000 -
SLIDE Cl~~\·l ' - I 216,400 

FIELD E!·:G IR 14 DAYS 200- 2,800 -
FlELD TECH 30 Dl'l.YS ,150- 4, 5o'o -
HYDP.2\ULIC PIP!l7G 300 L.F. INC! •• 1.00 300 

I co-::~CRETE 3.240 CY - -
REH':F. S'l'EEL 244 TONS 230- 56,000 .135-: 33,000 

FINISilU'!G 109 000 S.F& .os 5.450 SLIDE cnm· 1 ~'-",. J I 

CURING 109,000 s .I:". .Ol 1,100 SLIDE Cru'Wl ..... h 

~ STRIP FORMS - 6,000 I 
PI'-EC2\ST FOl~·!S 109,000 S.F. 2.25 245,000 2.50 272, 500 j 
FJ.r.J., @ TOP 570 CD - - ~o '1-,600 

FJ.NISHI!:G •rop 10.000 SoF• 05 500 .15 1,, GOO I ~ - CURlliG TOP 10,800 S .. P. .Ol 100 .02 200 

:..TARTBR FOOTI::iGS l.,000 CY 50- 50,000 15- 15,000 ,_ 
- I . 

~ 

-- l 
I 

- 1 
-

-4'2 L 
_J 

.!_P 10196A 
. 

480-, 250 r 782 I GCW 
I 

I 
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DATtJUL 15, '72rRICEDDY SHEET NO. l\IJ-lC-
J. F. CAMELLERIE P.E. MASSIVE HEAD BUTTRESS Dl\M 

23 GREEN STREET 
TRUMBULL Ll'.KE 

HUNTINGTON, N.Y. 11743 
PROJECT: 

ARCHITECT: NE\•l ENGI.J\ND DIV. C/E 

QUANTITY UNIT UNIT MA Tl: RIAL UNIT LAD OR 

DRIVEWAY TOP OF DAM 

PRECAST DECK 7,800 S.F. 2.5c 19,500 2.50 19,500 

CONCRETE FILL 8,000 S.F. .25 2,000 .so 4,000 

CURBING 800 L.F. 2.sc 2,000 2.50 2,000 

ADD 1 L CONC. @'FDN. 30 CY 30- 900 50- 1,500 

PUMPING STATION 750 CY 30- 22,500 95- 71,250 

- -nETAINING -HALL-S - -. 
~ - -cy -Jo- 1.--0 I 5-0--0 45- 15,BOO 

STAIR TmlER 60 CY 55- 3,300 125- 7,500 

fil2UIPl·~NT 

CRANE 1 x 12 HOS. 4500 54,000 fL~O~ 'I 'Ji) 32,400 

DOZER 1 x 14 MOS. 1200 16_0800 R33o 18,600 

UTILITY TRUCKS 2 x 14 HOS• 800 22,400 940 26,300 

PEP-SONNEL TC'•1ER 3 x 16 II 80 3,800 - 2,000 

HEE DE HOIST 6 x 5 II 2000 60,000 1500 9,000 

LOHER CONV. SYS. 30 \'llIB • 13000 90,000 - 5,000 
SPILLWl\Y CONV. SYS. 16 WKS. 875 14,000 - 19,000 

SLIPFORM CO:W. 30 HKS. 875 26,200 - 48,000 

CONV. SUPP. BKT. 30 EA. 200 6,000 300 9,000 

. 

. • 

sr 1019AA - .. ;t~ - 353,900 290,850 



OATLvV.l.A ~..,, '-1·101.;t:U UY srrEE 1 Nl.r. --- -- ... 
J. F. CAMELLERIE P.E. MASSIW'! HE:AD BUTTRESS DAM 

23 GREEN STREET TRUMBULL. LAKE PROJECT: 
HtiNTINGTOflJ, N.Y. 11743 

ARCHITECT: NEW ENGLAND DIV. C/E 

QUANTITY UNIT UNIT MATERIAL UNIT LAOOFl 
- - -- -==o 

J'IEI.D OVERIIBAD 

- FIELD Oin"ICE, SHOPS, STORA< 11E 30,000 2,000· 

-- HARDWARE & TOOLS 40,000 -
FUEL & OIL 20,000 -- -
START UP & LAYOUT - 5,000 - -- MIX DESIGN' l,000 - -- CONCRETE TESTING 30,000 SUB 

-- 'l'EMPORARY LIGHTING 6,000 20,000 

-- SA--1'HTAJU. FACILI'l'Ir:S 8,000 SUB 

-- CLElu~-UP - 15,000 

- HEATING 10,000 - I 

-- PROJECT MANAGER l x 117 WKS. - 500 58,500 

SUPERINTENDENT l x 70 II 400 28,000 - -
PROJECT ENGnmER l x 60 II 400 24,000 t--. -
CIJERKS 2 x 60 II - 200 24,000 ~ 

SURVEYORS 4 x 60 II - 250 60,000 -
r--._ UTILI1'Y MECH. 6 x 44 II - 300 79,200 

:---... WATCHllEH 3 x 87 II - 100 26,100 

i-- COMHUlUCATIONS 10,000 10,000 

-- POIYER DIS'l1Ro 15,000 15,000 

r--.. 

...___ 

r--. 

r--. 

r--. 

~ 

r--. 

r--. 

r--. 
!'--. 

~ 

r-- '.• 

r--.. -
r--__ I 

· 1 
t---

r--_ I 
1--. ~ ·::;--- 1.-

I / I 170,000 --i 
..:_· I019r,I\ 

-~./- :1-· 366,800 ! 



Use of the massive head design for a larger dam results 
in a cost saving of 3/4 million dollars and nearly two 
years of construction time (see Construction Schedules 
Sheets AD-EC-S2 and AD-2C-S7). The savings accrue almost 
entirely from reduction in cost escalation. Savings in 
finance cost, field inspection and accounting will be in 
addition to the 3/4 million dollars. 

·-~-



COST AND FEASIBILITY STUDY 

AMBUR.SEN Diill 

-/./-(,;, -
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GENERAL DESCRIPTION 

This type of dam takes advantage of the water pressure 
for stability. Such a dam was very successfully slip 
formed at West Chazy, N.Y. in 1967. This was a very 
small dam with 34 foot wide bays sloped at 43 degrees 
and a height of approximately 35 feet. The dam for 
Trumbull Lake is shown on drawings 209-AD-3 and Section 
F-F of drawing 209-AD-3A having 30 foot bays but much 
higher. · Prestressed precast face sections 4 1 -0" deep 
by 3 '-o" wide by 22 • -0" long are shown on Section I:'-F. 
A concrete deck similar to section C-C may also be 
used. 

DESIGN 

Calculations for this dam using a 20 foot span are 
given on computation sheets AR-301 through AR-312. 
Although it was decided to increase the span to 30 
feet between buttresses, it is felt that this change 
will not invalidate the stability calculations beyond 
the accuracy of the study. The precast sections were 
designed by c.N. Blakeslee and Sons who also submitted 
a preliminary quotu.tion for furnishing the sections 
on a turnkey basis. The sections for the face are 
designed for a maximum of 8000 pounds per square foot 
at the base to 650 pounds per oquare foot at the top. 
The most heavily loaded sections arc 48 inches deep 
with twelve ~ 11 diameter strands per foot of width 
bottom steel, No. 11 @ 9 11 top bars and No. 4 @ 12 
inch stirrups. Strands and rebars are decreased to 
suit pressure change. Lightening holes and depth 
changes are u·sed to decre~se concrete. 

CONSTRUCTION METHODS 

The but~resses may be constructed by either the slip 
form method as shown on sections B-B und D-D or by 
conventional forming. '!'he face of the dam may be 
slip formed ag«inst fixed forms or precast leave-in
place forms as shown on Section c...c and E-E or 
constructed of precant sections as shown on Section 
F-F. The precast sections may be cast on the site 
or trucked in from a corrunercial precasting yard. A 
trestle provided upstream will furnish access and 
working areas for the trucks and cranes. 'rhe slip 
form systems are similar to those described for the 
massive head dams. 

- .1/-7-
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ASSUMED FO'JND.\TION GRADE AT BASE 

' 
L. ST ~RTER FOOTING 

\ -PRECAST SLAB PAN('LS 

DOWNSTREAM ELEVATION 

. . I DOWNSTREAM 

I 
I 

t+-Ji3]1' 13 -_:. -----~----,· -@}----, -~ 1 '· I I - CONVEYOR FROM HOPPER .• 

HF~ 
l 

p L A N (CONT'D) 

SIDE DISCHARGE CONVEYOR 

PLAN 

STARTER FOOTING 

BUTTRESS FOOTING 

IF 

J , ' .... , L-~ [Ill<(. " ( 

'""'""'·,..1-•• 

. ll s .....,. 

D~~.: :::';__#en ---
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CONS'L'RUCTION SCIIF.DUf,E 

Construction time for this dnm will approximate the 
schedule required for the massive head dam. 

~STRUC'l'ION COST 

The cost for conntructing the dam using this design 
altcrnatc is approximately $7,480,000 as· shown on 
Cor.t She ctn J;.0-35 ;md J1D-31 through lill-35. Cost 
Study Sheets AD-S301 through S3lJ. "1rc to be found 
in the appendix. 

,.. . .. 



,..._-.~--- ,-· ~ -- .. 
OATO'UL 15, 172 PRICED BY SHEET NO. AD-3S 

J. F. CAMELLERIE P.E. AMBUI'.SEN DAM 
23 GREEN STREET TRU.Ml3ULL LAKE DAM PROJECT: 

HONTINGTON, N.Y. 11743 
NEN EHGLAND DIV. C/E ARCHIT(CT: 

QUANTITY UNIT UNIT MATERIAL UNIT LAEtOR 

SUl/..,.\tl\RY - l~MBUf<.SEN Dl\H 

SHEET AD-31 1. 973. 90( 66.800 
AD-32 1,167,94~ 537,700 

AD-33 l. 6~2 .181 271.296 
AD-34 96. 00( 331-600 
AD-35 205,00C J. !12. J §.2... 

5.045,0;;J J.,366.556 
IBSCALATION THRU 1974 2~ loo ._9oJJ 11% 150'-321 

5.145.92 1.516.877 
IPAYROLL, TAXES & INS. 14% 212.363 

1,728,240 

5.145.927 
~OTAL COST TO CONTRl~CTOR 6,874.167 
t>VERHEAD, PROFIT & CONT. 8% 549.933 

. 7,424,100 

am BOND 3/4% 55.681 
trOTAL CONTRACT PRICE 7,479.781 

·-
sr 1019~A -6't' 

-~ 



L 
LJA I I: U U.U .J...J 1 I .Ylllt:t:U UY SHl:l:T NO . .tUJ-.).L. 

J. F. CAM ELLER IE P.E. 
23 GREEN STREET 

HUNTINGTON, N.Y. 11743 

A.HOURSBN Dl'.11 

PROJt:CT: '.J~HUHBULL IJUCt: DAH 

AnClllTECT: NBl'l ENGL/\ND DIV. C/E 
~~~~~.....------~·~~ 

I UNIT LAnon QUANTITY UNIT UNIT MATERIAL 

CL'CAlUNG & GRUDBIHG 360.00C S.F. .05 
-----.~::.=:..:.:::_:::~~:.::.::==-=---~~~~~~~-~ 

10,000 SUB 

SUB DISPOSJ\.L 

EXCAVATION (UNCLJ\SS.) 
ff (f:.OCK) 

" {TJ\.LUS) 

HAKD CLEAfl Jl\G 

CHAD~ LINK FEHCE 

DIVZnSION 

BACKFILL 

ROCK SLOPE PROTECT. 
ROl~D GRAVEL 

BIT. cm-~c. Pl'1 VING 

'l'!ZU:..ER 'l'HESTT..rE 

BR.II~~E 

250. 00( S .P. • 03 7, 500 

360.00C C.Y. 2.00 · 

3,00C C.Y. 10-

14.00C C.Y. 3-

29,101~ s.r..I .1s 
85d L.F .. !3.50 

37.lOC S.l? ... 90 

L.S. 

12,00C CY -

SOC CY 3.00 

l,20C CY 4.50 

1. 20C CT. 5-

l,OOC L.F. 10-

'1-0C r~.F,.. 73-

72,000 - SUB 

30,000 - SUB 

42.000 SUB 

?.2.000 I sua 
3, ooo I 2- l,700 

33,500 

7111.,000 SUB 

2- 24,000 

2,400 110- 8,000 

5,400 2.so 3,000 

h 000 sun 
10,000 ! 3.00 3;000 

3s,ooo I 37- i1,800 

1 EA- - 1.000 - 5,000 

ll-!Pf:OVE R. n .. .o..• _B_F_,D ______ --t __ 2_68' O~L2-~1.1-1::::....=.-5""0+--'-"~..:.:0~2""._,,0_,,0'-"10'-+.-___ -+--_ _,S~T,..:..:m_..._ --

VALLEY ACCESS RO~D 72,00C S.P. 1.00 72,000 l - sun 

"Z£t!~•~IC~I, !~!,lS 

Ir.lDP.1'\ULJ.C .Pl\.~~>GE 1 L.S • 303.700 -
EXT!msxo~ 36" DLO'i'l-OFF 1 r •• s ~ 5.000 2.000 
PLU!-ffiLIHE SHAFT 120 L.F. 400 300 

T::IWrr.:m!~·~HTl\T, WORK F=£..:.._, _______ -- ----· ==--
~ Turm:co:t:T'I CO~·JTROL 80.000 - SUB 

~ST C01::'.i' r..or, 1,000 -
liOISE ABl'. 'IE: lEHT 40,000 -

L LJ!.HDSCl;PE ru.:~1BWhL 

270tOOC s.rol 5.000 2,000 
~ R.n~ BED RENEHAL .20 54.000 - SUB I 

I 
L 

J 
~SP IOl96A ·- .-•-1it 1, 9'."3. 900 GG~BOO i 

I -

,_ 



----·---- --·· 
DATIJUL 15, '72 PlllCEOOV SHEET NO. AD-32 

J. F. CAMELLERIE P.E. ANDU!lSEN DAM 
23 GREEN STREET TRUNBULL.LAKE PAM 

HUNTINGTON, N.Y. 11743 
PROJECT: 

ARCHITF.CT: NEW ENGLi~~ID DIV. C/E 
"' 

OUANTITV ur~1T UNIT MATEHIAL UNIT Ll\AOR 1 

-- ~·"; 

" BUT·l'RESS SLIDE ~ 

SLIDING FOR!1S 7,100 L.l:' • 6.65 47,300 10.50 74,600 

YOKES 323 EA. - INCL. 17~ ,.-,·1· 24,200 

JACK RODS (3T) 50,000 LoFo ll.65 82,500 
~··_.'. :_. 

2,500 

DECKS 25,500 SF .25 6,375 l·~-00 ~· 25,500 

SCAFFOLDS 11,100 Sl? .so 5,600 1.50 16,800 

-RAILINGS & U,DDERS 6_, 600 r,,.i;-.11.so 
·l . 

9,.900 1.50 9,900 

HYDR.?\.ULJ:C P:t:P!l'JG 11,600 r ... F. I - n~cr ... .80 9,300 

TOPPH:G OUT RODS 360 EA. 2.00 720 - Il~CL. 

FORM DESIGN - - - 7,500 - -
FIELD ENGI!:IBER 20 DAYS 200- 4,000 - -
FIELD TECH. 40 DAYS 150- 6,000 - SUB 

CONCRETE 40,370 CY 22.SC 910,000 - -
REI?.'Tf' STL - - - - - -
SLIDE CRE\'1 - - - - - 296,000 

FINISH 355.000 SF .os 17.750 - ST,!DE cm:H 

CUR:nm 355,000 SF .01 3,550 - SLIDE (;fv;r.;\·1 

STIUP FOHHS - - 37,000 

REBAR PLACil:G & LIST'G - - - - - -
PRECAST SE/>.T 6-100 LF 4.00 24.400 5.oc 30.500 

END BULKHEAD FOru.'..S 240 LF 3.60 900 10.5( 2,500 

YOKES 60 EA 180- 10,800· 135- 8,100 

JACK RODS 6T 6.200 LF 2.50 15.500 .1: 800 
PRECAST Il~SERTS 1,550 EA 9.00 13,950 - SLIDE Clill\'1 

GUlDE WHEEJ~ · BRKTS • 18 EA 65- 1,200 - " II 

' 

SP 10196A -S? - l,1:;7,945 537,700 



-· ··- - -- --· . - ···--- - . -··--· ··-· ·- .... 
J, F. CAMELLUilE P.E. AMBURSEN' DJ\M 

23 GREEN STnEET 
'l'RUHDULL LAKE DAM Pf10.ICCT: 

HUNTINGTON, N.Y. 11743 --
ARCHITECT: 1rnw E?iGLT\.ND DIV. C/E 
~~ 

I UNIT OUANlllY UNIT MATEnlAL UNIT LAIJOR 
·- - -- r=- ~---= 

~Ul1!JA'.L'IONS 

FOJU.MORK 29,000 SF .20 5,800 .so 23,200 

CONCRETE 7,000 CY 22~50 157,500 7.oo 49,000 

REI.NP STEEL 46 TONS 230- 10,600 400- 18,400 
CUIUNG 31,000 SF~ 310 .02 620 

KEYl'll1.YS 3,000 _LP , l.00 3,000 1.00 3,000 

WATERS'rOPS 600 2,100 4.00 2,400 LF 3.50 

~~DECK 

PRECAST SL\BS 73,800 SF 16- 1,180,00C I 

PLACI?::G CREW 73,800 SF - .60 44,300 

PLACING CRANE 1 i-r.o. 10,000 -
JOINT TREATrnmT 30,'100 LF 5- 152.000 

,U·jl_;J,,. .u~ - PI-1'rI>.T~i 

STARTER FTGS INCL • n J?DN JwNc. 

. ~PILL~·r;,y sr.;-.n 
Cll.HTIL'S VER FOPJ-15 1,100 SF I .35 385 l.00 1,100 

122.so 
r 

concn.B'l'E 725 CY 16,300 7.00 5,07$ 

RBIIIF. s•.r • L 13 TONS j230- 3,000 ! 135- 1,760 

- FINISH!l-:G 8,100 SF i .05 405 .10 810 

- CURI?.;G 8,100 SP .01 81 ~01 81 

-
rutxvm·1AY TOP OF Dl\H 

- PR-3CAST DECK 7,800 SF 2 .. 50 19,500 2o50 19,500 
CONCRETE FILL 8,000 nF 

I 
.25 2,000 .so 4,000 

- cuwn1;G 800 LF 2.50 2,000 I /..50 2,000 

-
~ 

~D'L co:.~c o AT FDN 30 CY 30- 900 50- 1,500 
PUHPI''G .__ "' S'I'.l'. • 750 CY 30- 22, soo I 95- 71,?.50 I ,_ 

~T1~n1n~G Ht·.~S 350 CY 30- l0,5001''15- 15,800' 

~AIR TO:tsn 60 (."'f 55- 3,300 125- 7,500 

-
- I -- ~ .!!'._ IOl96A -5.:·- 1,602,181 271.296 I ---



··-·-- ~ --· 

OATEJUL 15, '74->ntCEOBV SHEET NO. AD-34 
J. F. CAMELLERIE P.E. AMBUR.SEN DN1 

23 GREEN STREET TRUMBULL LAKE DAM 
HUNTINGTON, N.Y. 11743 

PrtOJECT: 

ARCHITECT: NEW ENGLAlID DIV. C/E 

QUANTITY UNIT UNIT MATERIAL UNIT LAO On 

1''IELD OVEIU!EAD 

FIELD OFFICES,S.HOPS, & STC RAGE 15,000 2,000 

HARDWAHE & TOOLS 20,000 -
FUEL & OIL 10.000 -
START-UP & LAYOUT - 5,000 
MIX DESIGNS l,000 -

--CONC Im-TE -Tr:.S'lllffi -15-4000 I SUB 

TEHPORARY r ... IGHTnm 6,000 20,000 

SAHITARY FACILI'l'IES 4,000 SUB 

CLEAN-UP - l0,000 

HEAT::tNG 10,000 -
PROJECT MANAGER l x 117 WKS - 500 58,500 

SUPERINTENDENT l x 60 II - 400 24,000 

PROJEC':i' mmR. l x 58 " - 400 23,200 

CLEilKS 2 x 58 II - 200 23,200 

SURVEYORS 4 x 58 II - 250 58,000 

UTILITY I·:SCH. 6 x 36 " - 300 64.800 

WATCHI::EH 3· x 93 .. - 100 27,900 

WINTER PitOTECTION NONE - - -
co:.:!ti.l.JN IC/\ TIONS 5,000 5,000 

POWER DlS'l'RIBUTION 10,000 l0,000 

-

• 
. '' sr 1019,;A - .. ·.,~- L- SG,000 331,600 



u. I• "l"'\UU .. &..Ll-IUL. I~'-• l\l1.!:$ Uk\;:>t;N LJl\.M 

23 GREEf..J STREET '1'RUHI3ULI. I.J\KE DAM PnOJECT: 
HUNTINGTON, N.Y. 11743 

AHCHITECT: NJ:\'l El·\GI..AND DIV. C/E 
~-~-

QUANTITY UNIT UNIT MATE111AL il UNIT LAIJOll 
f='• ... - -
!ill!!.l P I·H:: NT 

/2100 CMNE 1 x 8 MOS 4500 36,000 21,600 

DOZER 1 " 12 MOS 1200 14,400 1330 16,000 

UTILlTY TlmCI<S 2 x 12 MOS 800 19,200 940 22,560 

PERSONHEL •ro~·mns 3 x 10 .t-:os 80 2r400 - -
li;.;EDE EO:IS'l'S 6 x 5 MOS 2000 60,000 ,3000 90,000 

LmlER CONV. SYSTEH 20 l•II<S j3000 60,000 - -
01 ... IP FOEH cmw. B - 'Y-i'l~S- 875-· 7,000 - -
CONV. SUPPORT BRKT. 30 EA 200 6,ooo I 300 9,000 

-

~ 

'· 

.•···· . ,, 
."' · .. ~: .. '··-· -

. -···"'~---

i - J 

_:1• 10196A -5..5.: . Cb I 
205,0GOj 1~9,~G~j 



COST ANALYSIS 

This design alternate comes out to be the least economical 
of all the systems studied, including the basic convention
ally built gravity drun. In addition, its rel<itive economy 
will not be i.'Tlproved materially as larger dams are considered. 
On the contrary, it haa mru:imum possibilities in the con
struction of lm-1 dams in wide flnt valley configurnti6ns. 
Under these conditions the ur:c of rcndy-mi>: concrete, gang 
forms for tho buttrc:sscs and cr~'1es seems to be the most 
promining construction combination. 'l'hc decks may be 
conrttrnctcd either ~y slip forming or _prccast sections 
made watertight at the joj~ts. 

This type of drun nlso lends itself to complete precasting 
including tho buttresses. Tilt-up construction is also 
promising in this area. If time is a major consideration, 
the Arnbursen type drun may be the answer within height 
limitations. 

. r. 
. J. 



COST AND FEASIBILITY STUDY 
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GENERAL DESCRIPTION 

This design alternate is shown on Drawing No. 209-AD-4 
and is probably the least orthodox of the group studied. 
It combines features from both the composite design and 
the massive head design, substituting a beehive structure 
for the massive head and the buttresses for the no-slump 
fill. Because the buttresses (stems) go up the full 
height and are not sloped, this design is quite ·prismatic 
and therefore lends itself completely to the most economical 
use of slip forming and concrete handling equipment. 

The area under the slip formed cells is mass concrete of 
--minimum-dimensions -while the abutments ur-e -constructed 
as monoliths in the conventional manner. 

The stems havo been allowed to run the full height in 
the spillway area, but this is not in any way necessary. 
Piers are however provided for running a roadway completely 
across the spillway area. Section A-A shows the two lane 
driveway which encloses the cellular area. The spillway 
slab is also shown here indicating a vertical drop for 
the spill water. If necessary, the areas between the 
buttresses may be filled with low cement mass concrete 
to produce a sloped fall but this will not be as economi
cal. Spilling through or around the cellular area is 
of course also possible. 

The power station, stair towers and cuch other structures 
as may be required may easily be integrated into the 
cellular enclosure. 'l'he precast galleries are carried 
on the cross walks as shown and the cells are filled 
with gravel for drained ballast. 

The downstream end of the buttresses can be easily 
enclosed by means of a continuous wall and the entire 
dam roofed to yield a park and/or overlook area. 

DESIGN 

Preliminary design of this dam is accomplished on 
calculation sheets AR-401 through 411. JUI in£ini te 
combination of cell and wall configurations is possible. 
The configuration selected is rcnaonablc but probably 
not optimum. This type of construction offers infinite 
choice as to variation in plan; walls may be of variable 
thickness, haunched, curved or irregular. Weight masses 
may be placed where statics indicate the best economy 

-5?-
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to be. The requirement is, however, to maintain the 
plan dilncnaions the full height of the structure so 
as to maintain the extruded prism concept: departure 
from this will chip away from the economy. 

CONSTRUCTION METHODS 

The walls nnd cells are constructed monolithically in 
three sections as shown utilizing slip forms, cable 
9ui'ded l10ists and conveyors as nhown on Section A-A. 
'l'he concrete is Placed in buttress walls and in the 
longitudinnl walis directly from side discharge con
veyors: cross walls arc served by means of concrete 
buggies. All the concrete in this part of the 
construction is struct\.1ral concrete, allowing the 
slip operation to proceed of specds·of 24 feet per 
24 hour day and more. The concrete de~and remains 
constant improving the overall plant utilization. 

The abutment monoliths are handled in the conventional 
manner as in the slip form construction for the basic 
gravity dum. 

CONSTRUCTION SCHEDULE 

The construction schedule for this dam is shown on 
fil!g~.~P-~.t.J,,.J_,,__Qn.__§llg~~-li.D.,,..S.4.1.1 is shown an acceler
ated schedule \:Jhich pushes somewhat deeply into winter 
weather to obtain substantial completion within one 
year. 

CONSTRUCTION COST 

Construction Summary Sheet /:J>~ and Cost Sheets .AD-41 
thro~ indicate the cozt for constructing this dam. 
SCO-also Cost Study Shects-'~-S401 t~-~gh__AD~l2. 
The total cost of $6,753,000 is the lowest cost obtained 
from any alternate studied in thie report. 

A - t.o -

,_ 



DATE JULY 15/7J>RICED DY SHEET NO. AD-4S 
J. F. CAMELLERIE P.E. C'F.T,T.l!TJ\r? n.l\M 

23 GREEN STREET TRUNBUI,L LAKE DAN PROJl:CT: 
HUNTINGTON, N.Y. 11743 

ARCHITECT: NEW El~G I.AND DIV. -CORPS/ENG IR. 

OU/\NTITY UNIT UNIT MATERIAL UNIT LABOR 

SU.MNARY - CELLULJ\R DA.M 

SHEET AD-41 1.924 28C 87.910 

42 1. 240, 66( 214 800 

43 75,80( 184,100 

44 441, lOC 425,300 

-45 66,SBC 159,150 
46 46.J:.., 2_0~ 439~Q_O 

4,209,92C l,510,860 

'• 

IC:SCALATION THRU 1974 20' lo 84, 19f 11% 166.195 

4,294,llE 1. 677, 055 

ll?AYROLL, Tl'.xES & INS. 14% 234,7>..i8 

1£911£843 
. } ... 4 l .?: 94 u c: I 

TOTAL COST TO CONTR. 6, 205, 961 

OH'D. PROFIT & CONT. 8% 496,477 

6,702,438 

3ID BOND 3/4% so 268 

TOTAL CONTRACT PRICE 6,752,706 

.. 

I 

SI' 10196A A - ~/· 



DATE JUL 15/72 PRICED BY SHEET NOAD-41 
J. F. CAMELLERIE P.E. CF.J.,LTHJ\R nAM 

23 GREEN STREET 
PROJECT: TRU.Mi.3ULL Ll\KE DAM 

HUNTINGTON, N.Y. 11743 
ARCHITECT: I:.'"EW ENG Ll\ND DIV ./CORPS/E:NG I RS. 

QUANTITY UNIT UNIT MATERIAL UNIT LAO Oil 

SITE won.K 
CLEAIUNG & GRUBBING 360.000 S.F. .as 10 000 - SUB 

DISPOSAL 250,000 S.F. .03 7 500 - SUB 

EXChV. (UNCLASS.) 32.000 C.Y. 2.00 64,000 - SUB 

EXCAV. (ROCK) 4.800 CoY. 10.00 48,000 - SUB 

EXCAV. (TALUS) 14.000 C.Y. 3.00 42 000 - SUB 

Hl\NDCLEANING 34,000 S.F. .75 25,500 - SUB 

CHAIN LINK FE!-JCE 850 L.F. 3.50 3,000 2- 1,700 

F'OU.NDl'.TION GROU'.rING 50,000 S.F. .90 45,000 - -
DIVERSION - L.S. - 714, 000 - SUB 

BACKFILL 12,000 C.Y. - - 2- 24,000 

ROCK SLOPE PROT. 800 C.Y. 3.00 2,400 10- 8,000 

ROAD GRJWEL , 2nn C.Y. 4.50 5,400 2.50 3,000 

BIT. CONC. PAVING 1,200 S.Y. s.oo 6 000 - SUB 

ALUM. HANDRAIL 1,000 L.F. lD.00 10,000 3.0C 3·, 000 

TIMBER TRESTLE 480 L.F. 73- 35,000 37- 17.800 

BRIDGE 1 EA. - 1,000 - 5,000 -
IMPROVE R.R. BED 268,000 S.F. 1.50 402,000 - SUB 

VALLEY ACCESS RD. n.ooo S.F J. 00 72 000 - SUB -

' -

l?-iECHANICAL ITE:·lS 

HYDRAULIC PACKAGE 1 L.S. - 303,680 - -
EXTENSION 36" BLOW OFF 1 L.S. - 5,000 - 2.000 
PLUMBLINE SP.AFT 120 L.F. 3.00 360 2.50 300 
3~" STEEL PIPE 1,160 L.F. 3.50 4,060 5.50 6,360 -

2~" S'l'EEL PIPE 2.150 L.F. 1. 75 3_, 760 3.50 7.530 
3" DRAINAGE HOLES 2.880 L.F. 8.10 23 300 - SU3 
l~" GROUT HOLES 9,240 I,.F. 8.00 73,920 - sua 
8" WELLS 600 L.P. 2.25 1,350 - SUB 

WATERSTOPS 2,300 L.F. 3.50 8,050 4.00 9,200 

-

-

-

-

-
~p 10196A,'' A -....,~- J.,924,2LO 87,910 



DATEJULY 15/72PRICED BY SHEET NO. J\D-42 
J. F. CAMELLERIE P.E. CELLULl\H. DAH 

23 GREEN STREET 
TRUFillULL Ll~KE DAM PROJECT: 

HUNTINGTON, N.Y. 11743 
ARCHITECT: NEW ENGLAND DIV. COfUJS/ENG I RS 

QUANTITY UNIT UNIT MATEnlAL UNIT LAD OR 

ZNVI RO:~t·IBt;TJ\L 1•i0 ;uz 

TURBIDI'l'Y co:\TROL - - - 80,000 - SUB 

DUST CONTROL - - - 1,000 - -
NOISE ABJ\TEHE:NT ' - - - 40,000 - -
LANDSCAPE RENEWAL - - - 5.000 - 2,000 

R.R. BED II 270,000 S.F. .20 54,000 - SUB 
. 

. 
CONCRETE P P:Q_D_yc~ J.QN 

CEMENT ( 'l'O'l'l\L) 15.200 TOHS 27.20 413.400 - -
FLYASH (TOTAL) 1,100 TONS 9.00 9,900 - -
BO&l.O'd OPER. (SLIP) 78,000 Tmrn - 72, 000 - • 32 25,000 

BORROl'l OPER. (OTHER) 148,000 TONS - - .29 43,000 

AGGREGATE P?.OD. (SLIP) 78 000 TONS - 128 000 .39 30.400 

AGGREGATE PROD. (OTHER) 56.000 TONS - - .34 19,100 

BP.TCH PLANT Oi:'E~o (SLIP) 42.100 CY - 437,360 1.00 42,100 
II II II (O'r!IBR) 30,400 CY - - 1. 75 53,200 

SP 10196A - {,,.3 ll,240,660 21<1,800 l-



DATE JULY 15/72PRICED BY SHEET NO. AD-4 3 
J. F. CAMELLERIE P.E. C ET,T,ULl\ R Dl\H 

23 GREEN STREET 
'l'RU.t>IDULL LAKE DAM PROJECT: 

HUNTINGTON, N.Y. 11743 
ARCHITECT: .NF.:W Et<GL.7\ND DIV. -CORI?S/ENGR 'S 

OU ANTI TY UNIT UNIT MATERIAL UNIT LABOR 

,!'.:_OUNDl\T~ON 

FO R..t-.:l·:O RK 46,000 S .F. .30 13,800 1.00 46,000 

CONCRE'l'E 11,000 CY - 2.00 22,000 

RF:INF. ST'L 35,000 .u. .15 5,300 .10 3,500 ,, 
CURING 23,200 S.F. .01 300 .01 300 

KEY't'il\YS 2,000 L.F. 1.00 2,000 1.00 2,000 

WATERSTO?S 1,200 - L-.F. 3. 50 . 4, 2-00· 1 4 • 00 - 4,800· 

ABUTMENT EONO].,I'!'2-i'S 
.. 

CANT:tLEVSR F07J•:S 22,000 S .F. .80 17,600 1.17 25,700 

TRAl\S VE?,,SE BLK 1 HD 2,000 S .F. .80 1,600 1.17 2,400 

FOU.NDl1TION F0?.:,15 8,000 S .F. .80 6,400 3.00 2,400 

LIFT STAl~TER FO.:U·lS 8,000 S.F. .so 6,400 1.17 9,300 

CONCRETE 16,800 CY - 2.00 33,600 

REnw. ST 1 l, 35,000 lb .15 5,300 .10 3,500 

FINISHWG 38.500 S .F. .05 1 900 • 2£ 10.800 
CURIKG 93,000 S.F. .01 900 .01 900 

HORIZ. JT. TP.EATMENT 54,000 S.F. .OS 2,700 .15 8,100 

VIBRATION 16,800 CY .44 7 ,400 .52 8,800 

-

'.. ,_ 

-

_SP l0196A - (,~~ - 75,UOO 184,100 



J. F. CAMELLERIE P.E. 
23 GREEN STREET 

HUNTINGTON, N.Y. 11743 

SL'.!;gFOR_0 OPE~'\r:rIQ_N 

SLIDING FOl~1S 

YOKES 

JACK RODS (3T) 

DECKS 

SCAFFOLDS 

P.AILrm.o.s & LlillDLRS 

HYDRl\ULIC I'Il'rnG 

TOPPil~G OUT RODS 

FORM DESIGN 

FIELD EKG'R 

FIELD TECH. 

CONC;;ETE 

REINF. ST'L. 

SLIDE cn.i-;;w 

FINISH 

CURH~G 
.. 

STRIP FOHHS 

VERTICAL KEYS 

WA'l'EHSTOPS 

RE13AR PL.1-Cll~G & LIST. 

GALLERY BULKHEADS 

HORIZ - l~EYS ~ TOP 
JAY POSTING 

BULKHEADS @ SPILLWAY 

CORE "FILL (GRAVi:L) 

\. 

SI' JOl96A 

·----·-··-------· ---- -------- -·· 
DATt; JUJ.,Y 15/7 J'RICEO BY SHEET NO. AD-44 

CELLULAR Dl\l-1 

PROJECT: '!'HliMl3ULL I..J\KE DAH 

ARCHITECT: NEW Et~GLt"\KD DIV. -CORPS/ENG IR. 

OUANlHY UNIT UNIT MATERIAL UNIT LABOR 

3,100 L.F. 14- 43,400 21- 65,100 

560 EA. - INCL 50- 2,800 

60,000 LF 1.65 99 000 .• 05 3,000 

16,900 S.F. .50 8.500 :i. 00 16 900 

5,600 S .F. 1.50 8 400 LOO 11 200 

-3, 000. L.F •. 4.50 13,500 2.50 7,500 

8,700 L.F. - INCL .80 7,000 

880 EA. 2.00 1 800 - INCL 

- - - 10,000 - -·-
14 DAYS 200 2,800 - -
2.d. DAYS 1 "if) 3 nOO - SU3 

42,100 CY - -
900 •rm$ 230 207,000 150- 135,000 

- - - - - lJA 700 

306,600 S .F. .05 15,300 - SLIDE C?.Ei 

306,600 ~ h' """ ..... .01 3,100 - SLIDE C?£\ 

- 24,000 

l,SOO L.F. 1.00 1,500 .so 800 

1,000 L.F. 3.50 3,500 4.00 4,000 

SOD TONS 15- 13,500 - -
2,240 S.F. .so 1,100 2.00 4,500 

1,440 L.F. .15 200 1.00 1,500 

1,600 L.F. 1.50 2,400 LOO 1,600 

5,000 S.F. .so 2,500 1.00 S,000 

4S,OOO CY - - .46 20,700 

- v.:S- 441,100 425,300 

. .. 

.. 



DATfJ1JLY 15/72 PnJCEDBY SHEET NO.AD-45 
J. F. CAMELLERIE P.E. CELLULl\R DAM 

23 GREEN STREET 'l'RUMBULL LAKE DAM PROJECT: 
HUNTINGTON, N.Y. 11743 

ARCHITECT: t:Ell ENGL!'.l-m DIV. -co:~S/ENG IR. 

QUANTITY UNIT UNIT MATERIAL UNIT LABOR 

SPILUll\Y SL:\B 

Cl\NTILEVER FOP.M 1,100 S.F. .35 400 1- 1,100 

CONCRETE 860 CY - 8- 7,000 

RE INF. STEEL lS TONS 230- 3,500 135- 2 000 

FINISHIKG 9,600 S.F. .05 500 .10 1,000 

CUIUNG 9,600 S .F.: .01 100 .01 100 

I 

ACCESSOJ.N S'l'HUC'l'UW-~S . -· 

PUMPING STATION 750 CY 30- 22,500 95- 71. 250 .. 
RETAINING HALLS 350 CY 30- 10.500 45- 15.800 

STAIR TOWER 60 CY 55- 3.300 125- 7.500 

PRECAST G~LLERX_ - - - 15,580 39,400 ~-

'l'WO LA!-<"E DRIVE 
~- -

FOP,,.,~'lORK l,600 S .F. .40 700 i.oo 1.600 
CONCHETE FILL 600 CY - s.oo· 4,800 
·REINF. ST'L• 30 TONS 230- 7,000 135- 4,000 

PRECAST CU.i:ill 820 L.F. 2.50 1,800 2.50 1,800 
PINISH 16,000 S.F. .OS 800 .10 1,600 
CURING lG,000 S,F. .01 200 .01 200 

\. 
,_ 

-

-

-
_sr 1019c;A 

-(:(, ,.. 66,eso 159,150 



J. F. CAMELLERIE P.E. 
23 GREEN STREET 

HUNTINGTON, N.Y. 11743 

i8QUIPMENT 

TRUCK CHA.NE 

DOZER 

UTILITY TRUCKS 

PERSONNEL 'rOWERS 

HEED:r-: EOISTS 

LOHEH CONVEYO:O~ SYS. 

UPPER co::::~VEYOR SYS. 

FIELD OVERE-2.1\D 

FIELD OFF, SHOP, STORAGE 

HA.R.m'1ARE & TOOLS 

FUEL & OIL 

STARTUP & LliYOUT 

MIX DESIGN 

CO~Cr.l.S'!.'B TEST 

TEMP. LIGHTil·:G 

SANITARY FAC. 

ctEJ\N UP 

HEATil\'G 

PROJECT MANAGE a 

S UPE RINTENDANT 

PROJ. 1:-:NG'R. 

CLE;u~s 

SURVEYORS 

UTILITY !•!ECH. 

WATCHHEN 

·,. __ 
WINTER PROTECTION 

cm.;.r.mNICATIO:-lS 

·PONER DISTRIBUTION 

sr 10196A. 

DATE JULY 15/74'RICEO nv SHEET NoJ\D-46-
CELLULJ\R Dl\H 

PROJECT: '£P.UHilULL LlJm DJ\H 

ARCHITECT: N:;;;hr EJ:-;GLAKD DIV. -coru>S/ENG • R. 

QUANTITY UNIT I UNIT MATERIAL UNIT LABOR 

1 x 15 MOS. 4500 67,500 2700 40,500 

1 x 12 II 1200 14,400 1330 16,000 

2 x 10 II 800 16,000 940 18,800 

3 x 8 II 80 1,900 2,000 

3 x 6 II 2000 36,COO 1500 4,500 

860 L.F. 50.000 5.000 

3 x 9?.0 L.F. 120,000 19.000 

.. 
. 

- - - 27,000 - 3,000 

- - - 45,000 - -
- - - 12,000 - -
- - - - - 5,000 

- - - l,000 - -
- - - 25,000 - SUB 

- - - 3,000 - 10,000 

- - - 5,400 - SUB 

- - - - - 20.000 

- - - 20,000 - -
1 x 104 WKS. - - 500 52,000 

1 x 65 II - - ·400 26,000 

1 x 65 II - - 400 26,000 

2 x 65 II - - 200 26,000 

4 x 65 II - - 250 65,000 

6 x 42 II - - 300 75,600 

3 x 104 II - - 100 31,200 

- - - ?.,000 - 5,000 

- - - 5,000 - 5,000 

- - - 10,000 - 10,000 

-~(' - 461,200 439,600 
I 
;-



J. F. CAMELLERIE P.E. 
DATEJULY l~//:.:t'RICEOBY ~Ht:t: I NO.AIJ-"-.1-A 

rT-' LI1l1LZ)i 3. DE.IM 
23 GREEN STREET TRUNBULL LAKE DAM 

HUNTINGTON, N.V. 11743 
PROJECT: 

ARCHITECT: NEW ENGLAND DIV. -CO~\PS/ENG IR. ....__ 

,__ QUANTITY UNIT UNIT MATERIAL UNIT LABOR 

~~RSON~"'EL OVE~~IIJ:::~ 
__ NOIW.!l\L SCHEDULE 

- PROJECT 1·1ANAG3R 1 x 104 WKS. 500 52,000 

SUPERINTENDENT 1 .... 65 II 400 26,000 -- J\. 

PROJECT ENGINEER 1 x 65 II 400 26,000 -
CLER..'<S 2 x 65 II 200 26,000 -
SURVEYORS ·4 x 65 II 250 65,000 -
U'l'ILITY ,t.·:ECH.l\NICS 6 x 42 II 300 75,600 ....___ 

WATCB.:.IBN 3 x- 104 ti- ··100· 3ll200 -- 301,800 

_ACCELERATED SCHEDULE 
.. 

- PROJECT M..2\.NAGER 1 x 80 l·JKS. 500 40,000 

-- SUPERINTEi'1DENT 1 x 40 II 400 16,000 
PROJECT ENGINEER 1 x 40 II 400 16,000 -

r--.... CLER..1<S 2 x 40 II 200 16,000 

r-- SURVEYORS 4 x 35 II 250 35,000 
r-....... UTILITY I•IBCHANICS 6 x 26 II 300 46,800 

r-...:..... WATCH.MEN 3 x 65 II 100 19,500 i 

r--.... 169,30:) ! 

:--__ 

~FE HEH CE - l\OR.~. & ACC. SC.F 3D. 112,500 

~l\LATION THRTJ 1974 11% 12.375 
........__ 124,875 

~ROLL, TA.'XES & INS. 14% - 17 ,_48) 
....__ 142,358 
~RHEAD. PROFIT c< CONT. 8% 11,389 
.....___ 153,747 

~ BOND 3/4% 1.154 

~AL DIFF .-NORM. l'( ACC. SCHEI. 154,901 
....___ 
.......__ 
I'-:_ 

r---__ . 
I'-__ 

r----__ 
I'--_ 

"'---Si> . , . 
I0196A -....,,,. -...... 



COST ANALYSIS 

The cost for constructing the cP-llular type dam seems 
to be the most economical of all method/design alterna
tives studied. In addition, its economy will increase 
as the size of the dam increases in much the same 
manner as the massive head dam. Because of the vertical 
stems, the equipment and form utilization for ·this 
construction will show more economy than the-massive · 
head dam with increase in size. 

.. 

- 69-
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COMMENTS AND CONCLUSIONS 
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The preceding ntudies give strong indication that 
alternate dam designs using slip forming and other 
advanced construction techniques will result in 
more rapid and therefore more economical construction. 
Maximum promise lies in the area of darns designed to 
use smaller volumes of structural strength concrete 
assisted in some instances by rock anchors and pre
stress ing techniques. The economic advantage of 
such dams lies in the smaller plants required; more 
uniform plant utilization, decreased rock preparation, 
less formwork, less joints and most important of all, 
rapid construction. 

Spillways, pumping stations and other accessory 
structures must be designed in the same vein. 

The massive head buttress dam and the cellular dam 
are ooth designed in accordance with the above pre
cepts and both result in halving the construction 
time and reducing the cost by 5tol0 percent for large 
dams (t·wice the height of the dam at Trumbull Lake) • 
The cellular darn is the more economical of the t-wo 
designa as it permits more uniform plant utilization, 
more formwork reuse and less joints. 

The design concepts illustrated and costed in the 
studv of the massive head and cellular dam designs 
apply directly to arch dam design, particularly in 
valley cross-sections that are deep and rectangular 
in configuration. Slip forming gives great latitude 
to the designer whether single or multiple arch 
designs are considered. In lieu of the vertical 
curves and beautiful (but expensive) profiles now 
being designed, cellular vertical sections ar.e 
sugge~ted having some width and vertical outside 
faces. These cells may be filled with concrete, 
gravel or nothing at all as desired to meet design 
requirements for weight distribution. Aesthetic 
values and utility of the top deck can be incorpor
ated into the design. 

Smaller construction· plants and shorter construction 
schedules will reduce the environmental impact of 
dams so constructed. 

Considering the preceding investigations and 
discussions, cost and feasibility studies to deter
mine the applicability of advanced construction 
techniques to dams yet to be designed seems entirely 
justified and raa}' very well yield savings in time 
and rconey far in excess of the cost of such studies. 

- 71-
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J. F. CAMELLERIE, P.E. 
23 GREEN STREET 

HUNTINGTON, N. Y. 
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