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GENERAL SPECIFICATIONS.
e e —————————

LOCATION OF

STRUCTURE.

Qs

~"The structure 18 to be loceted at the site wshown on
the blue print map s 8 pr0poeed site, on ik an Diegito
Ranoho as. shown on the drawing ¥e«< 005 of the same accompany--

ing these specifioatiofz; The location is The selection of
the Ghief Englneer of the Company, and will be on the Itnes

laid down on the Plan Drawings;

.

GENERAL DE- ;

SCRIPTION

OF 5, This dam is to be a structural dam of the type known

THE STRUCTURE.

as the E::tnnné.dultiple-arched type, in which design, arches
are used for the water face deck and buttresees are used for the

support of the same, designed especially to meet the conditions

prevailing. at this 91€e,-and sc ‘designed as to be completed to

a height of 50 feet,lto contour elevation of 250. This.dam

and—diobaibubion—oi=bho=vater—crer=—tirrc-rtizvent—tendes It
will coneist of 15 arches supported by 14 buttresses. The
structure ig to be founded on a solid rock foundation, the
cut-off wall at the: front edgee of the arch ring foundations
‘to be cut 1nto sound rook for a tight out-off and the buttiress

G'foundations to be eound rook roughened and notohed.

1‘1n




\\\ The principal advantages of the multi le-arghed 4ju'

gtated in ae few words as possible, are: (1) that the pf-thrust
under the fbun-=tione'1s practically eliminated, tht water in
the foundations ha) ng no continuous surface gff which to zot,
that danger from slidMg oﬂ the foundatiqe$® is removed, as the
load is &ownwand.on the tsp of the sjAfucture, the load is also
evenly distributé¢ over the éxtir€ base, and is therefore very
light on the foundations? fat Phe loading throughout the en-
tire structure is evenly/distributed)\ the meximum load is not

- permitted to exceed -é;tain limits, so ke structure in its
weakest ‘part has A strength of ten times thé\breaking load,
and finally, Ahe quantities and the cost are lebg beocause all
of the me erial ie 80 placed as to do 1te part of 'Re work to

the best adyantage in fact it 18 the thoroughly sciensific

8ty cture designed to do the work of resisting the water hres-

®
sure for_a1l_I1ma_n4theub-detﬂrtﬂrattvn——-—- \\_'

s,
GENERAL- . '3} | The generaL dimensions of the propoeed 50 foot section
DIMENSIONS. |
for San Diegitq Dem are as followa:-

1|s1¢pe'8§ crown 1ine of arches, & to 12.
'.Blopp of back edges of buttresses i to 10.
7'58pans, 50 feet from center to center of buttreaaes.

’ Arc of extradoa, angle of arc.: 120° of sloping part.

f“f,?Radiue of extradoe of arohea, 28.85 feet.




. The thicknesses of the arch walls are 1 foot at the top
increasing to a thicknees of 1.80 feet at'ihe bottom, this giving
a direot loading of 350# per square inch with the water at eleva-
tion 250. : | |

The buttresses are to have the same loadings &t the
edge where they meet the arches, and leses as base is approachéd

due to the taper, the thickness at the top being 1.0 feet, and

)

at the base 3.10 feet.

COUNTERFORT ¥  Thespens—beins
BUTTRESSES . ._
sm ]

tg_3Qg_gE@g;jguuL;uLiuth#AHnﬁﬂm&rs, an‘aqubve&on#—&i—maieiby-bhe-'
M‘m.w‘.-/g&. dhrreq

woe—cf Counterfort buttresses runa&ac frem top to bottom of all

buttresses as shown on the drawinga.

A Foot Walk is provided.by widening the coﬁe of the
arch and bpttrees-to 4 feet and plapihg a-wave reacting cope
along the upatieém edge. . _

SPILLWAY. S A amu&i siphon epillway is to be located between
ot Suttreases 3 and?u to take care of any excess water in the reser-
voir and to regulate ita level W1thinjiF§Ei§§% of the top of the

dam at all times.._'

The aiphon spillway will be as shown on the drawinba

e :
and is to havo a oapacity of.eao cubio feet per aecond to regulate

-the level of the water from the conduit 1n addition to the local

| etorm watera...;;jiggfﬁiﬁgﬁ

EXC%X%TIONS ‘;Jfﬁﬁ;sﬁf:iiﬁationa of the overburden to reach the founda-
FOUNDATIQNS. iheias ' ,a-;%o endbia good uound supporting bed~ g

e foundationa and to permit tha
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.FORMS F(r
COMVRETE.

cut ﬁo be wade for the'out-off walls of the arcﬁ ring'walla into
sound and tight bedrock.  In rock excavaticﬁ for the foundations,
only small and light shots shall be used where blasting is neces-
sary, the shots being so placed as tc disturb as little as pos-
sible the surrounding ground.. The bed rock must be cleaned of
alllspalls or loose fragnents before placing concrete.
The arch ring foundations can be excavated as & trench in all
parts, and as an open cut having the general outline of the elip-
tic plan of the arc: fings, glving the cut such slopea as the
matefials will lay on, as an angle of reposs. The excavations
for the buttresses are best made'as trenches for all depthe, the
cuts-being wide encugh to rermit ereocting formse inside of then.
;7 A8 the type of astructure is sonewhat unusual in its
shapes, the forms are designed as a part of the dax to give the
gohtractor the ddvanfage of past experience in their construction,
and to remove all‘uncertainty-aa to the best forms to adopt.

The forms are of wodd, those for the buttresses being of panels

- made to reset and use over and over, all so designed as to fit

in any part as well as of such slzes and shapes as %0 give a con-
plete. cover for the wall in the handiest unite and ehapea. The

forme for the underaidea of the arch rinba are aade up - as a frame
work of liners giving the exaot ehape for the arch, these being

made into a frame upon whioh is bent to ahape lapred § x 6 inoh

':boards, making a foundatibn from whioh to apaoa the panels used




INTENTION OF ¢ It is the purpose of thess general specifioations
GENERAL SR
SPECIFICATIONS., to cover in a general way all such matters relating to

the construotion of the structure as will lead to greater

economy and better work in the structure, but there is no in-
tent to meke them rigid or arbitrary. The detail specifications
to follow will contain the requirements for the work to be done.
Full supplementary instruction and field drawings of detzils

end rethecds to advance the work to fhe best zdvantage will be
furnished, -as well as plans for plant layout and methods of

proceedure. Wﬁ A’ /A &-..%am, oy

OUTLET WORKS. ‘5’ ?he outlet TateaAaaa-ahoqslta consist f a ralr of
& valve ;Ptes et in ront of 2 pair of 1 butterfl batea

h.--— -

cted to a'bhcrt pieo- cf apwe Jed. u-ing, pr- ided with 75 j

T eonne
A J

‘flange to which to bolt the butterfly gates, the valve gates
| being bolted to the flange of the butterfly gates, and a short
) length of choker ﬁipe, flanged to be bolted to the valve gate,

by M

pipes through the dan caauba-aet at the time the arch face is

The

built and conoreted in, the gates set after the dam is completed
and the byespass closure ia to be ¢closed. Theso gates are to

be located by the Ghbo!'Engineer -0of the. COmpany.




a ¢ u
SAN DIEGITO RESERVOIR DAM.

Detall Specifioeiione For An—su:tweod-Bultiple-Arched Dam.
UYIT S R

STRESSES Section 1. In the designe: of this dam the following
IN THE | |

STRUCTURE, unit stresses have been considered as the maximum alldmable
anhall perts are so designed and constructed thap~these limits
can not ¢ exceseded when the structure ie.fi £lly comnpleted to

the contour 2 elevat;on 250, and is I of water to that

level.

Loading on Poundationes’ maximum 1u.o tons per square fIt.

Buttresses in CO%
Arched deck
Foundation Hases in a
Steel re

There A

the structure g
normal cond
perature

eeaion, 3504 per square inch.
compression, 350# per s8q. inch.

ect shear, 994 per sq. inch.
iforcement, 14,Q00%# per sq. inch,

8 no bending, no bexw shear, or tensicn in
d none of the eteel is s eeeed at all under

rions of temperature, the steel™eing only for tea-
ange stresses. ~

{111 of the above naned stresses are the inum in the

L . . _ . . .' R ‘ v | "rs o) D'
ATS s Steel for reinrorcement shall be in shapes and sizes
celled .for on the aetail plane and in the epecificauicna and
shall be of deformed bere, preferEbly corrugeted.bere.
SR L el - The reinforcement :for the:-atch: ribe-is to be of Clinton
e i ' Mw :
| | electrioc welded meeh or the equivalent as ‘shown on the reinforce- 1
| oy | ; _.ment Bhﬁeti_ At the baeee of the arches there are to be inserted

eteel bare to join the arch ringe to the out-off walls and

- je1eo*to reinfcroe the front 1n a lqngitudinal line at this point.




The steel shall show the following physical and
'chemioel proportions: -

Ultimate tensile strength, not lese than 80,000 1lbs. per 8q. in.

Yield point ol " 50, OOO “ n, ",
Elongation in & inches . -"- o no 710 per cent, :
Phosphorus, not more than 0.06 per cent.
Sulphur . ; - e A Q.06 B
Manganese, | " less " o.40 ",

5 All bars must be free from seams, flaws, and cracks

and have a workmanlike finish, and before being used in concrete
it shall be cleaned free from all scale, dirt, psint arnd oil.
/ All secondary reinforcement such as netting, wire, or
~ tiles ahall be of the best quality obtainable%
|  "REINFORCED CONCRETE.
PROPORTIONING Seotion 2. 1. 'Ih all buttresses and their feotinge

AND UIXING.
a conorete heving a mix of 1:23:5 shall be used.

2. In the erch ringe, 3e&iway'zna-reee-éooh-aad-aii

a——-—— a_nd the gate settings & 1:2:4:mix shall be used.
VOLUMETRIC - 3; Before beginning work of placing concrete, volu-
MEASUREMEVTS.

metric meaeurementa ehell be nade to determine the exact pro-

portions required of each element of aggregate to meet these

results of the best and deneeet ccnorete, and frow time to tiume,

'ehould there be any change in the quality of the aggregates,

'e volumetrio measurements ehould be sade to meet the changes necee-
reary to keep the quelity of the concrete to the required atandard
ot qua.lity. SRR 2 e A

QU‘NTITIES OF 4. In Senera theee mixturee ehall be eubstantially

beaed °p*“'ﬂ? . f,‘;;o ’of voide and e‘berrel of 3 8 cu. ft.
AT R e ALY ‘,_*_»._r a0l

ot \E ,'-‘"?:"L:';Fi‘.‘._q}_A-'* I Lk | S
: _°r¥3§8hlb5§§af Portlend Cement.
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Mixture Cement  Sand Rook .  (Concrete
1 1:23:5 1 bbl. 9.5 c.f. 19.0 o.f. 23 c.f.
1l:2:4 1 bbl, 7.6.C.£f. 15.2 c.f. 18 c.f.
Ssndzand ét&he shall be measpred whern packed not
more closely than by throwing it in the usual way into boxes.

AMIXI NG. | 5. The concrete shall be miied in wachine nixers and
machines shall be so arranged that the waterials, including the
water, can be pracisely and regularly proportioned in batches,
which will produce a concrete of uniform consistency and color
with the stones and water thoroughly nixed and incorporated
with the mortar.

6. The cement, sand and stone ballast, all being
perfectly clean shall be placed in the machine in the specified
proportionb; and be thoroughly mixed. Clean water shall then
be added and the mixing continued until the mass is uniform
taroughout. All materials must bafaobuiately weighed or
measured ‘and thé¢quantitias'used in each batch carefully checked
throughout the entire progress of the work.

CONSISTENCY. '_7;' The resulting concrete mixture shall be of such
consiatency a8 to move freely ‘and be sloppy and soft when de-
poaited. It ehall be in every instance what is generally known
as “wet oonorete' : However,_care nust be exercised tc not add

_;an exoesa of water and thereby cause aaparation of cement frcm
 .the aggregata. Each batoh muat be depoaited in place as
7if;qniok1y'anfposaible after mixing and the entire mass ‘wust have

‘Il‘?‘,:
r-"

T%hinrtwentyafpur_bours. Concrete whioh has oomp
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DEPOSI TING. 8. All oconorete shall be deposited wet and sloppy
and shall be thoroughly epaded and puddled to remove air and
until all thé interstices between the.stonee are thoroughly
filled with iortar. When deficiency of moisture is indicated
it shall be auppl;ed by sprinkling. Each batch must be puddled
and properly in place before another batch is deposited in the
forme. All exposed surfaces of finished and unfiniéhed'work shall
be kept moist by eprinkling with water under pressure at short
intervals. No walking or handling of materials on concrete is to
be permitted until it has thoroughly end completely hardened,
and all finished work ghall be protected as may be necessary by
canvas or plank. Layers shall be formed with square ends and
not sloped or tapered.

FINISHING. 9. The concrete shall be placed by skilled workmen and
all stones shall be well worked back from the face of forms by
spading so as to produce a smooth surface and so that no stone
shall approach the face of the work.

GROUTING. 10. When new work is joined to old work or to concrete
already set, the joints shaell be scarified and all loose naterials
on the surfaoé flu?héd out of the forms with water under pressure,
the surfaoe then elushed.with grout of neat cement or if still
wet from the waehing with neat cement dusted on the wet surface,
The eurfaoe muat not be grouted or dueted unleas conorete is to
be 1mmediately laid on 1t the grouting in all cases to 1mmed1ate1y

| precede the laying of concrete.

LAIING._;;_.-QQ" 11. conorete ehall be laid oontinuoualy in so far as

R possible«andﬁeaoh 1aysr 1noorporatad,w1th the one previously laid,

-
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JOINTS.

Wherever it becomes necessary to place fresh conorete upon

old conorete surface, the 0ld surface shall be cleaned of.all
dirt, soum and laitance and thoroughly wetted and flushed before
Qoneiting the grout and fresh concrete.

12. The eonstruction must be as nearly monolithic as
possible, but if it is necessary to place #he concrete in sec-
tfons, . key blocks in the form of an inverted truncated pyramid
for ease of renoval witﬁout dieturbing the surrounding ccncrete,

of proper size and arrangement shall be imbedded in the concrete

where the work 16 stopred so that the joining work may later

+be properly connected to it. Vertical jointe shall not be per-

mitted in buttreas walls or arch ring walls except as shown
on the plans. The vertical Joints in the buttresses where they

are to be later joined to the new work for the completed struc-

" ture shall be provided with the joining reinforcement as shown

on the plans and shall also be provided with key blocks
fastened to the vertical forms and inmbedded in the horizontal
portions of the steps to key the parts of the walls together,

CONSTRUCTION OF 13. The buttresses and all walls are tapered uniformly
BUTTRESSES.

';Fﬂfbuttraas 1§happroaohed.

from top to bottom to give the required thickness, and the wall

ie to be oarried up with such lifts.as are oonvenient but in

.'all cases must be left when ceasing work on a buttress wall so
Tthat the rear or down etream end of the wall ie higher than the

-front hy meane of temporary boarde placed acroea the forms to

oreate stepa or keys eaoh rising higher as the rear of the.

.a- A% o 1 1o r
f . 1 '
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ARCH RING 14. The buttresses aneEILENEnmmbat should be
CONSTPUCTION.
built first or kept at least a good distance ahead of the .arch

ring construction, preferably completed tc the full height after
w#hich the arch rings are built in place. The forme for the
under side can be carried up to & considerable distance above
the place where the work is being done or ccmpleted to the top
cf the comrpleted buttresses, the walls then being placed by using
panel forms for tpe outside forms, braced to. the inside forms.
The steel for reinforoing the arch rings should be put in place
before erecting the outside panels where the walls are thin.
The outsiée panei forms must be properly spaced from the inside
forms to sive the required thickness of arch walls at the various
levels. All of these dimensions will be given in field drawings.’
RE&QVAL OF 15. Forms shall not be renxoved before the concrete is
: e sufficiently set. Buttfess forns shall in no case be removed
while the concrete is taking its set, and in not less than 24
hours after placing, for buttress forms, not less than l2 hours
’ for outside panel forms Qf arches, and for inaside arch forms, not
less than-7.¢ays from the date f laying.
Reinforecing bars or net mﬁat not be jarred or moved
while the concrete is taking ite set.
FOR:S. S, 16. A1l concrete masonry shall be built in place in
wooden forme of aufficient strenght, properly tied and.braced
together so ae to be praotioally unyielding. The forms must

.*have oloae joints and for outside walls of lumber dressed on the

sidc expoaad to thaﬂoanofato ao as to produoe a smooth aurfaco

2 ;;ﬁon all ahotingkﬁgoos; The forma shall be coatad.with a heavy

ik _.:1‘3 --




voll befére'uaing, and where used over, as in the case of the
panels, must be cleaned of adhering concrete befcre re-use.
All forms shall be thorouglly wet before placing concrete against
them. The forms for the arch rings need not be ¢f dressed lumber.
All concrete is tc be dense and have a smooth exterior surface
and any cracks or spalling shell be repaired.
EXPOSED SURFACES. 17; A1l exposed surfaces of concrete in the super- '
structﬁre or that portion atove the natural surface of the
ground and exposed to view, shall be given special attention
in laying in order to produce smooth surfaces 1in true planes
uniform in structure and aprearance. The corners of all fin-
ished edgeh a8 that of the strut tie beams are to be clipped
by 1nseiting a iillet in the corners of all forme for such
parts of the work. | | .
- EXPOSED 18. Ali exposed reinforcement, left protruding from
REIYFORCEMERT.
the buttress walls must be ocoated with a grout of cement after

the work. is oompleted and before leaving the work, to prevent

rusting by exposure to the elements.

| IDETAILED. SPECIFICATIORS..
CONSTRUCTION. |
BUTTRESSES. 1. Buttreaaes are to be built of 1:23:5 concrete and
shall be built with such lifts ‘as are most ccnvenient but at the
.tormination of the pouring for any day the rear or downstream |
: end 13 to be left higher than the front and proper keys provided

| ~f 1n the wall ax the point of oeaaation of work. The foundations
_‘=;g;eshazz ue@




gshavings or any foreign matter of any kind from the bedrock, wash=-
ing it olean with a hose ﬁnder pressure, duéting the surface with
dry cement or glushing it Witb cement grout as mey be directed,
-and'placing thﬁ‘ooncréie immediately on this prepared surface.

The forms for tﬁe‘buttress bases at the foundation should be of

a frame work of studs nailed to a plate to bring the top to a
level to begin the use of the panel buttress fcrms, leaving the
boards of the forms off at the bottom to permit the spread of the
concrete to form the proper footing for the buttresses. At the end
cf each pouring, beveled wocden blocks of convenient size are to
be imbedded in the fresh concrete by pressing down into if til1l
they are fluéh with the top, which are to be removed before be-
ginning work on the surface, the surface rocughened and all loose
material of any kind washed out of the forme, till the surface is
clean, then grouted or dusted and_gouring imredizstely commenced.
The étrux-tie beem forms shall be built at the same time as the
buttress forms, and all spéel shown on the detail drawings wired in
place in them before pouring them. These forms nust be braced
firmly to the buttress forms to prevent sagging. |

ARCH RINGS. The arch ring waterface of the dem shall be built of

1:2:4'coqqrete'placgd_§ery wet.and very carefully placed. The
cut-off wall 1é‘to be placed carefully in a trench of such depth
-8 will place all of 1t in acund rock that is free from seams, the
trenoh being pnrfectly clean before oonorete is laid in it and the

o reinforcing bara ehown on the reinforoment sheet, placed in 1t, bent

to an angle to fit thg BlOpa of tha arch ring wall at the point

'ﬁi“wiggiﬁtha out-off wall is to ‘te continued up and



T TR A R R R R R =
constitute the base of the arch ring and 1s a part of it. The

arch rings shall be oast in longitudinal 1ifts of about 6 feet,
the wall being so provided with key blocks as to be continuous
and have no longitudinel joints.

The inside forms are to be supported on liners ocut to
the requiréd radius for the point placed all of which are given
in the field drawings, these liners resting on the brojecting
ledge of the buttress. These liners are spaced 7'10" apart to
make use of even length studs of 16 feet cut to fit between the |
liners, making a frame of studs upon which the § x 6" boards are
bent and nailed. Collar braces to stiffen the liners are put on
et the time of erection, the liners being asserbled to fit the
required radiue,on'a ﬁigtform in the ocarpenter yard. The Clinton
Mesh or other reinforceﬁ§£t acceptable to the engineer, is placed
on the inside forms and sepa.ra.ted from it bg means of briquettee
of mortar of such dimensions as to space it properly from the
forms and in the proper place in the walls.
| The outside forms are to consist of panels as shown on
the detail sheet showing arch forms and details. Theése panels
are to be held in place by means of dowel pins and over all a
cable of 1light weight provided with turnbuckles and hooks at the
énds tc hold the row of panels in place, the ends of the ceble
fastening to wire loopa placed in the filler of the buttress
when the buttresaaa ara poured. This arrangement obviates the
tying of the outaide form to the inside by means of wires left

| 1n the wall which are objeotionable a8 cause of weeping leake
':'where the water follows tham.
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ALX. walk are to be continuqus from end to end of the structure-till

ey terminate in the bed¥qck at the.ehds into whioK the reinforc-

ing rode are to be run and aancgpfga 1n'e (1%
' 7
The strut-tie beams are #c be reinforced with rods run-

ning continuously through the“buttress walls, from end to end and all

of these are to be tisd to the croee reinforcement rlaced in the

buttresses at the junotion forming rogts to distribute the stresses
in the butifesses. The bears are so spaged as to give the structure

1ﬁ‘hbso £ :fgidity. The strut beame are to ke built 2t the sane

gdme and ae‘a,part of the buttresses.

FIELD JOINTS Fleld joints in the arch ringe shall be thoroughly
roughened by‘picking and the feather edgés of the top and bottom.
of the walls broken away anrd cleaned out before ccntinuing the
concreting. Great care must be taken to secure a tight joing
‘between both inside and outside forms and old concrete at the
top of 1ifts in order that no leakage of cement may take place
at this joint, as it is essential that all eurfaoes; both inside
and ocutside be as nearly perfect as it is possible £o make them.

FINISHING 1 All surfaoea in the interior of the danm, such as the
SURFACES. :

, under side deck _siaea-of buttreaees ehall be nade as smooth

as poasible by the uee of cloae, well made forme, but no apecial

| [Iiniahing 15 required after forme are resoved except that any

'-rough or poroua apota ahall ba thoroughly cleaned and filled with

Sl e mortar to match 1n color and texture the concrete and be floated ;!
Q'f;g;;;over with a IOOdbn float to rasembla the remainder of the walla.




. FIELD SERVICE.;, i3 Field drawinge of all parts of the works 1in such detail

The outside surface of the archk ringe shall be cleaned and

painted with Peat cement wash as scon as peseible after the

outside forms are removed.
: 2 rtoeco
OUTLET WORKS. - The outlet works are to eiet £—e~f:322:2353§§r
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tudbdng, peaned at the upstream end and flanged to £it a‘==;nderd
butterfly~gate on the dowpstream end. These rires sifould be
dipped in aepha ag, and repeieted when in pla€e in the etructureQ
The butterfly gates to -:-of standard ga¥eefor the required

pressure, to have bronze vaneshgad flange bored to fit the flange

on outlet pipe, the other e ored to fit the standard

12" valve gate to € placed in front of it

The valve gate to

be proviged with a short plece of ripe bent to fowg a choker,

unleg g not
- ,?M ‘
: PR O /7>~ s oo/ gag” 1 3 4
CLEANING UP. | Af ter the work 19 finiehed al materiale, -rubbish

. -and debris ehall be removed from the site, and the site cleaned

~up satisfactory to the engineer.

a8 to make all parta of the work plain, as well as instructions

ae to beet and most eeonommcal methods will be furniehed the

oontractor ee required.,.
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GENERAL SPEGIFICATIONS
FOR SAH DIEGUITO DAM, B0 EE BUILP
ON THE SAN DIEGUIRO RANOH, NEAR
DEL MAR, CALIFORNIA, FOR
SAN DIEGUITO MUTUAL WATER COMPARY.



GRNERAL BPECIFICATIONS

FOR CONSTRUCTION OF' A DAM FOR

SAN DIRGUITO NUTUAL WATER COMPANY

ON_THE SAN DIEGUITO RANOH, NEAR
DEL MAR, CALIFORNIA

GENERAL '
DESORIPTION. 1. The work to be done wnder those specifioa-

tions oonsists of the construotion of 2 dam fr the San
Dieguito lutual Water Company, on the San Dieguito Ranch,
noar Del lMar, California.

It is the object of these specifications to
provide for all material (except valves as hereafter spe-
cified) and all labor, plant and equipment necessary to
bulld the structure herein providoed for. |

B¢ \hensever the word “company" or & peonoun
in place of 1t is used, the sams is understood to mean
the San Dieguito Mutual Water Company. Whenever the
wrd "engineer" or a pronown in plage of it is used, the
same is understood to mean the Engineer duly authmrized
by salid Company acting either directly or through his
properly authorized agents, Such agents adting within
the scope of the partionlar dutles entrusted to them,
Vhenever the word "gontractor™ or & pronoun in plage of
1t is uged, the same is wnderstood to mean the persn ar

i, P



person or co=partnership or gorporation ongagéd in the
construction of the work horein desoribed as tho party of
the second part or his or their legal representative.

The contrastor will commenge tho work herein
required to be done, within 10 days aftor the sipning of
the oontragt unless the enginser shall authorize or direct

a further delay, and at his own proper cost andl expense,
and on or before July 1; 1918, shall complete all the |
work and fumish all the labor, machinery, tools and mat-
erials except 38 herein specifisd, to do everything re-

quired to bulld and put in complote working order the San
Dieguito Dam, and all appurtenant structwres herel n des-
eribed,

3¢ The plans and specifications are intended

to be explanatory of eash other; but should any discrep-
anegy appear, or any nisunierstanding arise as to the in-
port of anything contained in either, the 'pai'tioa hereto
further agree that the explanation and decision of the
Engineer shall be £inal and binding on the Comtractor;
end all directions and explanations required, alluded to
or necessary t¢ complete any of the provislons of this
contrast anl specifications, and give thom dus effect,
shall be given by the Engineer: OCorrection of errors
or omissions in drawings or specifications may be made
by the Engimu' when such ocorrestion is nesemsary for the

1o



proper fulfilment of the intention of such Arawings or
speocificationa, the effect of such corroction to date
from the tims that the Engineer gles dune notice thereof
to said contractor.
4. To prevent all disputes and litigation,

the Engineor shall be referse, in all cases, to dooide
* apon tlhe amount, quality, acceptableness and fitness of
the several kinds of work and materials which are to be
paid for wunder this oontraét, -énd upon ai]. questions
which may arise relative to the fulfilmont of the con-
tragt on the part of tho Contractor, and his estimates
and deoision shwll be £inal and ecmelusive; and sush es~
timate and dscigion, in csse any question shall arise,
shall be & condition precedent to the right of said Con=-
tractor to receive any money under this agreement; also
that said Engineer, by himself or by assistants or in-
spectors acting fvr him, shall inspect tho materials
furnished and the work dme wnder this agreement, to see
that the same stricetly correspond with the apecifiocations
hereinafter set farth. And ths Contractor also a grees
that he will at all times give to the Engineer, his assis-
tamts aud inspectors, laddora, tools and labor, and all
faclilities necessary for inspeoting the materials fur-
nished and the work dane under this agrsaement.,

B¢ The mothods throughout this work, shall

e



obnfom to what is recognized as good practioce,

6« All acoepted materials delivered at or
near the slte of the works are to be considered tho pro=-
perty of the Company and gammot be removed without the
Company's consent, |

UNDESIRABLE
EIPLOYEES. 7. Any inocompetent, disorderly or ot herwise

undesirable employees shall on request of the Engineer
be dismissed and not again employed on this work,

INSPRCTION OF
HATERTAL, 8. All mterials and supplies delivered at

or near the site of the works ars subject % inspection
and 1f condemned at any time by the Engineer, smll be
80 branded, and shall upon demandbe removed at once to
& satiataotéi'y di stance, :

9¢ No inapection of any work or mterials
shall constitute an acoeptance of same prior to the
final acoeptence of Mmll completion of this cmtract, |
and all work or materials rejected by the Engimeex at
any $ime prior to £inal acceptance shall bo at cnce
made gzood by the Contragtor.

SUPERVISION
OF WORK. 10, The Oontractor must give this woxk his

personal attention and at 211 times have a conpetent
foremn, experienced in this class of work, an the
ground, aunthorised to acscept orders from the Engineer,

b



LOCATION. 11, The oharacter of foundation anmd conditions
at the site as shown on the plans oxr indicated by the
Ensineer are supposed to bs approximately correct, but the
contractor should depend upon his owmn examination as the
Compeny does not guarantee the information,

LINBS, GRADES

%ga U%gm 12, All work, during its progreds and on its
completion shall conform to the lines and levels givenby
the Engineser, and shall bs built in agcordance with the
contract plan and directimms given from time to time by
him,

If£ any emergensy demands, or if the Enginecer
deems it nacessary for the produastion of suitable end
safely designed struotures he may make altexations in the
lins, grade, plan, form, position, umnﬂons; a nate -
ial of the work herein cmtemplated, oxr of any pert there-
of, either before or after the commencement of construc-
tion, '

If euch alteratioms diminish the quantity of
the woxk to be done, they shall not constitute &2 claim for
damages or for anticipated profits on the work tthat may
be disponsed with; 4f they incresse the smommt of work,
such inorease shall be paid for according to the uantity
actwlly done ani at the price éstabliched for such work
mder this 6M: or in case there is no price estab-



lished, it shall be paid for at its actual reasonable
cost, as dotermined by the Engineer, plus ten (10%) per
cent of said cost,

In no ocase shall any work in excess of the
requirements of the pland and specifications be paid
for uwnikess ordered in writing by the Engineer.

13, If there is anything in these specifica-
tions or in the plans or specifications as now or here-
innfter fumished which is not clear and intelligihle
to the Contragtor, he smll not proceed with such work
as oxdered until he shall have drawmn the attention of
the Engineer to the elemont of doubt or misundsrstand-
ing, in writing, ani have had the same explained to
him, but it is the duty of the Contractor to examine
the plans and site of the work far enough in advance to
antioipato any needed explanation, and he will not be
granted extextion of time for misunderstanding or fzil-
ing to understand any instructioms,

CROSSIHNG. 4. Whenever it is necessary to oross roads
or railroads, the Contractor shall, at his own expense,
provide suﬂablo and safe bridges or othek sufficient
orossings for the accomodation of the travel on said
roads; and ahall maintain the sams in good and safe cone-

dition until the roads can be restored, when he #iall



remove all bridges anl other temporary expedisnts, and
restore said roads to a oondition suitable for use all
to be satisfhotory to the Engineser. The Contrastor
shall give reasonable notice to the owners of railroads
and private ways before interfering with them. He
shall provide wgtehmen, red lights and fences at his.
own exponse, and toke such othar precautions as may be
necessary to protect life and property; and shall be
liable for all dsmage ocousionsd in any way by his act
or negleoct, or that of his agents, employees or workmen,
CEMENT, 15, Riverside Portland cement shall be used.
It shall be properly stored in a dry, well vontilated
place, and properly protested from the weather, Ceumont
that has become lumpy chall not be used,

All cement required hereunder shall be fur-
nished by the contractor a2t his own cost, and shall ful-
11 the requiremsnts of the revised and modified sveoi-
ficatioms of the American Society of Civil Erg ineerxs,
the same to be tested prior to shipment, by an inspector
selected by the Water Compamy, but &t the expense of the
Contractor.

VALVES, PIPES,
ET0. d5. All valves aud pipe necoesaary for the

servise and sluige outlets will be furrished by the Com=-
pany to the contragtor L.0ebes cars Del lur,.
17« The contractor shall at his own oxpense



convoy the matorials from tixo points where they are de-
livered by the Company and shall at his own exponse btore
the sare in the vicinity of the work, He shall be re-
gponsible for loss incurred or damage done to materials
furniskod by <he Compeny from the time of their d elivery
until the wark is =accepted. '

MATERIAL

AllD WOilKe-

EANSEIP, 18, All meterial and workhmnship is to be the
best of the kind speocified. The Contractor shall pro-
duce and allow inspection by the Eagineor of all bills,
statenonts and voucghers showing the guality, amount and
cost of all material and labor ontering into extra woxk,

SAND, 19. The iine aggregate shsll consist of sand
or soreenings of gravel or crushed stone, free from dust,
graded from fine to coarse and passing when éry & secroeen
having one quarter (1/4) inch diamoter holes, it pre-
ferably shall be of siliceous material, and not more
than 8005 by weight shall pass & sieve having 40 meshes
por linear inch, it shall be clean, and free from soft
particles, lumps of glay, vegeteble loam or other or-
ganic mtter. If the tenslile strength developed by the
fine aggregate in e 1:3 mortad is less than 85 per cent
of the strength of a 1:5 Ottawa-sand mortar, the material
shall be rejected,

COARSE

AGGREGATE. 20, Oocarse aggregate shall consist of grawvel
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or orushed stone, which is retainoed on & soroon having
one quarter (<) inoh diamoter holon, and shall be
graded from the amallest to tho largoest particles, it
shall be clean, hard, dureble, and froe from 211 dele-
torious mtter. Aggregates containing dust and soft
parvioelas, s#hall be exsluded, Tho gravel or grushed
stone shall bo separated into two sizes and romixed
in the oropar proportion, in ocase it is not found wmi-
formly graded, from the min. size of quarter insch to
the max, size which will pass & 2% inch ring.

WATER. - 2le The water used in mixing concrote shzll
be free from o0il, aesid, alkali, or orgonic matter.

GENHERAL SPECIFICATIONS

REINFORC- 1
ING STEEL. 22¢ Steel used or roinforcomant cither i;x

tension or compression shall comply with the following
speciflcations, and shrll be ia shapes ari sizes called
for on the detailed plans and more deteiled tpecifica-
tions,

le Steol mall ne made by the Upen
Hearth process fronm atandard billets, laterial re-
rolled £from T-rails or sorap of any kind will not be

- agoop ted,

3« Dafommed bars of tho round or squware-

corrugated type shall be used as specifisd, 0Cold



twisted square bars will not bo acceptod as defoimed
bars.

3¢ The chemioal and physical properties
shall conform to the following specifications:-

Yhospnorus, maximu, Bagic process 0,045, acid procoss 04065

sulphur, usxiumum ' 0,05%
Ultimate strength, pounds per smmare inch:-

Einimum 70000

l‘azdimam 86000
Yield Point, pownds per square inch:-

Minimum 40000
Elongation, per cent in 8 inches, mininmm 1125000

Tltime¥e Strength

Cold 2Zends, without fracture:- 180 é&egrecen

Nors under 40 d = 37

Bars <" and ovar d = 5T

here d = 2T slgnifies "erounld a pin whose din-
moter is 3 times the thickness of diameter of spsocimen,

4, Banding tests may be msde by pressure or
by dlows,

All tests shall oonform in method and
mnner +to the standards prescribed by the American Society
for tasting naterinls,

e All steel stall be free from injurious
seams, flawn, omm; defectiye odges or other dofoect, and
have a smooth, mniform and workmanlike finish,

«] 0w



6s Ag for as practicable the molt, the
yoar rolled and the name or 1n$t1a13 of nanufacturer aro
to bo rolled or stanmped on all :Biniéhod sateel bars,

7 Efatorial; whioch pubsequent to the
tests at the mill and its aocepmnoe there, devoelops weal:
spots, brittleness, cracks or other imperfectl ons,or is
found to hawve injurious defeots, will be rojected und
shall bo replaced by the Contractor at his owvm cost,,

8. Inspectors, retained by thae Compe.nj,'
will be aunthorized o reject all mptericl which does not
conform to these specifications, All material shall be
tosted before shipmont from the rolling mills or ware-

house and the Contractor shall furnish the Company with
evidence in writing that this has been done and that theo
steel complies with the specifications, guaranteal ng to
the Company the identical material covered by the tests
and inspection. |

| 9¢ Reinforeinz steel shall be free fran
excossive rust, loose scale or other coatings of any
charagcter which would reduce or destroy the bond, and it
shall be cleaned if necossary to secure this,

10, The Contractor skll furnish the in-
spoctor on the work, statementso eliov.dng ecxact shipping
weights in detail for all material covered by his inspec-
tion.



1l, The Contrnotor smll boar tho cost
of any sult arising throush the roinforeins mterial
furniched bheing deemed to infringe othar patents and
shall pay such darnge 28 may be awa:cdod in said suit in
consequence of the uwse of such infringing material,

YROPORTIONS. 23 The proportions of the raw materials for
the concrete sh2ll be accurately detorminod by density
exporiments made by the Engineer from time to time to
ascertain the relative coarscness of the agsrogate in
order to fix the proportions necessary to a concrete of
maxinmum density. The Contractor shall use such pro-
portions until notified by the Engineer to change, due
to changes in tho aggregate. The Cemont shall be
measured by the sack as packed by the manufacturer ocon-
taining approximately 94 pounds net, and considered
eqivalent to 95/100 cubic foot. Other aggrezote
shall bo measurod as showeded loose into a measuring
box or barrcl. I

HARID
HIXING. 2. If the concrete, or any part of it, is

mixed by hand, the cement and agzresate rmst be thoroughly
mixed dry until mixture is of uniform color, ami the wa tor
added on a thoroughly water tight platform, the amount of
mixing shall be sutﬁ.o:lenf to prodmce & conorete of unie
forn oolor and appearance with the stones thoroughly in-
corporated into the mortar axid the consistency wniform
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- throuzhout,

JACHINE
RIXING. 26, If tho concrete ic nixed in 2 mmchine

mixer, the machine shall be S0 arranged that the materials,
including the water can be regularly and precisely propor-
tioned, and which will produce & conerete of uniform con-
sistenoy and color with'the stones thoroughly mixed and
incorporated with the mortar, The aggroegate shall be
turned in the mixpr for the minimum length of time of ono
and one quarter (1i) mimutes, if a hal? yard mixer, is
used and one and one half (1%) mimutes, 1f a one yard
mixer is used, after all the ingredients are assembled in
the mixer. The number of revolutions of the mixer shall
be 80 regulated as to give at the periphery of the drum &
uniform spoed between 160 and 200 foet per minute. IF
the mixer is of two yards capacity or more, the time a
batch is to be turned shall not be less than two minmtes.
SURFACES. 26. Hotliceable voids and stone pockets d:ls-_
covered whon forms are struck shall be immediately ﬁlled
with mortar mixed in the same proportion as the mortar in
tho concrete. lio allowance for labor or material over
and above the normal unit price will be allowed for pre-
paration of joints or £illings of voids or stone podcots.
The surfaces shall have no special treatment other than
care in placing the comorete to avoid voids or stone pock-
eta,
=1 3=



FORILS, 27 'The lunbexr for the foims and the desipgn
of tho forms shall be a2dapted to the structures The
foxms shvll be eui’fioientl& tight to provent loss of
nmortar., They shall be thoroughly braced or tied to-
gothar 80 that the pre%taure of conorote or the movement
of men,machinery or mterials, shall not throw them out
of place. Yorms shall be left in place wntil in the
Judpgment of the Ingzineer *i;he congrete haa‘attained suf -
ficiont strength.

JTEEL. 28, All reinforeing steel must occupy the
exact position called for on the drawings, and mothod of
placing must be such, that the reinforceoment can not be
displaced by the operation of placing concrete. ILength
of overlapping reinforcement shall be equal to at least
24 dizmoters of bars.

COlICRETE. 29. All oonorete allowed for as extra woark
will bo moasured in the finally completed structure and
will be paid for to the amount astually placed in the
structures.

JUARRIES. 30, <Cuarries amd borrow pits may be opened
only on sites where exscavation, in the Jjudgment of the
Engineor, will not endanger the safety or stabllity of
tho struotures contemplated.

EXTRA WORK. 3l Contractor shall make no claims for
extra work wnless the same shall bo omlored by the

14~



ngincex,

All olailms for oxtra work must be filed vith
the Engineor by the 10th of the month follovinz that in
which the work is performed.

GRIERAL RE-
QUIRR RTPS. 92 In all the operations connocted with t he

work herein specifiod, all laws controlling or limiting
in any way the actions of those engaged on the warks, or
affecting the materials applied to them, rmst bo re-
spected and strictly complied with.

HO SPIRITUOUS
LICUORS. 53+ The Contractor shall neither bring nor

allow others to bring any spirituous or fermmented liquor
or other intoxicant, upon the grounds occupied for the
prosecution of the work; neither shall he furnish nor
allow othors to fumish liquors or o thar intoxicant,
the workmen in his smploy or to any person or porsons in
the vicinity,.

34, Grounds in tho vicinity of the woxrk and
all ocamps in which employes are guartered shall be main-
tained in a proper, sanitary condition as directedfy
the Enginear,

35, After the work is finished, 21l matorials,
rubbish and debris shall be removed from the site, and
the site cloaned up satisfactory to the Engincer,

<15~



DRTAILED SEECIPICATIONS
POR MULTIPLE ARCH DAM
Oll 5.1 DIEGUITO RANCH
"0R
SAN DIDGUIPO MUTUAL ATHR COMUANY
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GENERAL SPRCIFICATIONS

LOCATION OF .
STRUCTURE The work to bo done under these specificcutions

concistn of the construcetion of HSan Dieguito Dam on the
3an Dioruito Ranch, near Dol ifax, California.

The drawinrs accompenyins thoso specifications
cover the general featuresn oi the worl. Purther drav-
ings showing details of construction will be supnlied by
the ILngincer as roguircd.

GENERAL DE-

SCEIPEION OF

TIE STRUCTURE. This dom is to be of the Multiple-arched type,
in which desipgn, srches are used for the water face
deck, and butiresses ure used for tho support of the same,
end so designod as to be completed %o Q heicght of 50 feet
above atroum bed to contour elevotion of 260, It will

consist of 14 arches supported by 13 buttresses. The

structure is to be founded on & so0lid rock Zoundation,
the cut-off wull at the front edges of the ureh ring

foundationa to be cut into sound rock for = ticht cut-
off and the buttress foundations to bo sound roolk,

roughenéd and notchod.

GERERAL DI-
MENSIONS. The goneral dimonsions of the proposed 50 foot

socction for San Dioguito dam are as follows:-
Slope of crown line of arches, 8 to 12.

Slope of back edges of buttresces 4 to 10.

“1-



Jpans, 60 feot Lrom conter to contor of but-

troasco.

sre of oxtrados, angle of arec 120 dep. o0f
sloping part.

Jedius of extredoco of arches, 28.80 Teet,

daedius of oxtradoes of arches, chticnl hoad,
26,70 feot.

Radius of intradocs of arches, varied with
thicknoss,

Arch rings arec monolithie heavily reinforced.

The thickmessces of the arch walls cre 1 foot =t
the top increcsing to o thiockmesc of 2.42 foot ot the bot-
tom, this giving a direct loading of 300/ per sauure inch
with the weter at elovation 250.

The buttresses are to have the same loaedings ot
the edge wheore they moot tho crches, and lesc os base is
approached duc to the tuper, the thicknes:s at the top be-
ing 1.0 feet, and at tho buse 3.10 foct.

COUNTERFORT :
BUTTRESSES o The spans being wide to give groatest economy

for the small heicht, there arc no strut beums used but
to give stifimess to the rear ends of tho buttresses, an
equivalent is made by the use oi Countorfort buttrosses
running from top to bottom of all buttresses as showvn on
the drawings. |

A Foot Valk is provided by widening the cope

I



ST ILLIA

of the arch and buttross to 4 foot and plecing a woave
roacting cope along the upstream odfio.

Y. A small siphon opillwaey iz to be locoted be-
twoen two convonient buttresses to take core of any
excoss wator in the reservoir and to regulate its level
vithin 4 inchos of the top of the dam ot all times,

The siphon spillwey will be as shovm on the
draviings, and is to have o capacity of 1229 cubic feet
per second to regulato the level of tho water from the
conduit in sddition to the local storm waters

FXCAVATIONS

FOR

POUNDATIONS . The oxcevations of the overburden to reach

the foundations are to be so mede =5 to encblo good
sound supporting bodrock to be rezched for the but-
tress foundations and to permit the cut to bc made for
the cut-off walls of the arch ring walls into sound
and tight bedrock. In rock oxccvation for the founda-
tions, only small and light shots schall be usoed where
blasting is ncoessary, the shots beins so placed as to
disturb as 1little as possiblo tho surrounding grou d.
Tho bed rock mast bo clecnod of all spalls or loose
frogments before placing conerote. The srch ring

foundations can bo oxcavated as & trench in all parteo,

and as an open cut having the genoral outline of the
oliptic plan of the arch rings, giving the cut such



olonea ag the materials will ley on, us an angle of ro-
poLeQ. The oxecavationo for the buttresscs are bost made
ag trenchon for all dopths, the cuts bein~ wide cnough
to vormit orceting Torms inside of them.

FORLIS OR
CONCLEDE, A8 the typo of structure is somewhat unusual

in it3 shapos, the forms aro designed os o port of the danm
to give the contractor the advantoge of past expericence
in their construction, and voc remove all uncerteinty os
to the best forms to adont. The forms are of wood,
thoso for the buttresses beins of panele mede to reset
and use over and over, all so designed 28 to fit in any
part 28 well cs of such sizes and shapes ao to give a
complete covor for the wall in the handiest units and
shapes. The formes for tho undersidcs of the arch rings
are mado up a8 & Irame work of liners, giving tho exact
shapo for the arch, these being made into = Irame upon
vhich is bent to shape lappod i+ x 6 inch boords, making
a foundation from which to space tho panels uséd for the
outside forms fLor the archesn. The uso o those forms
is not erbitrary but is recormonded oo tho result of
actual experionce in building and will, if used, malk

the form work as simple as for a streoight well.

OUTLET .
JIORKS , The outlot gates cre to be farnished by the

Company and placed by the Contractor where, and as



directed Ly tho Enginoor of tho Company.

UILY STRESLES  IN

LHE STRUCRURE. Jection 1, In the desipns of this dqaa the
followins unit stresses have been considered os the max-
imun ellowablo and all parts are so designed ond con-
gtructed that theoe limits can not be exeeed when the
structure i finally completed to the contour ot olove-
tion 260 =nd is £ull of weter to that level.

Lozding on foundotions, maximum 14,0 tons per
square ft.

Buttresses in compression, 350i per soucre
inch., /rched deck in dircet compression, 500; per

gsouere inch. :
Foundation bases in dirocet shear, 99/ per

square inch. £
vteel reinforcement, 14,000:° por square inch,
There is no bending, no boam shesr, or tension

in the structurc and nono of the steol is stressed at
all under normsl conditions of temperature, the steel

being only for temperaturo chenge stresses.

All of the above named stresses cre the mexi-
mun in the final completed structwre with weter to.ele-
vation 250.

Steel for reinforcement shall be in shapes
and sizes cealled for on tho dotail plans end in the
specification and shall be of doformed bars, preferably
corrugated dbars,

REINFORCEMENT., Stoel for reinforccment shall be in shapes
and sizos called for on the detail plans and in cccord-
ance with the provisions in the general speciPications.

«p=



ond sholl bo of round ocorrugutod bard, Lnow
bars,

The roinforcoment for the crech rings io to be
of rib bars of sizes and opocing, as shovm on the Roin-
forccrnent sheot. At the bases of the archoc thore ure
to be inserted steel bars to join the arch rings to the
out off walle ond also to reinforcc the front in 2 lon-
gitudinel line at this point. Full detaile aro shown
on the Reinforcement sheet of the plans.

All secondary reinforoement such «s netving,

wire, or ties shell be of tho best aunlity obtainable,

AEINTORCED CONCRETE.

PROZPORTICHING
ARD MIXING, In a2l1ll dbuttrecsos and thoir footin: o con-

erote having o mix of 1:2%;5 schall be used, containins
1.5 bbls., of coment per cubic yard.

In the zrch rings and the gate sottines o 1:2:4
mix ohall be used, contcining 1.5 bbls. of cement oner
cubic yard.

cand and stone shall be measured when pecked
not more closcly than by throwing it in the uaual.way
into boxes.

CONSISTENCY., The reosulting concrote mixture shall be of

such consistency as tb move freoly ond be sloppy and



soft when dopositod. It shell bo in overy instunce vhat
ic genorally known as "wot concrote.”  Howevor, cuarc mus?t
be oxeorcisod to not cdd en execess ol wetor and thereby
ceunue poparation of ccecment from the agprogate.

DEPOSITIING. "ech bateh muat be doposited in placeo oo quickly
2o pocoible after mixing and the entire muss must hove |
primory set within twonty four howrs. Conerete which has
commenced to oet before beins denosited will not be per-
mitted to remein in the work.

All conerete shall be deposited wet and slonny
ond shall be thorouchly spaded and puddled to remove air
and until all the interstices between the stones are
thoroughly filled with motar. \then deficiency of moic-

ture is indicated it shall be supplied be sprinkling.
Fach batoh mst bo puddled and properly in place before

another batch is deposited in the forms. 4All exzposed
surfaces 0f finished and unfinished work shell be kept
moist by sprinkiing with water under pressure at short
intervaels. No walking or handling of materizls on con-
crete i8 to be pormitted until it h-s thoroughly and com-
Plotely hardeoned, and all finished work shall bo protcc-
ted as may be nocessary by cunvas or plank. Layers
shell bo formed with square ends and not sloped or tupored.
FINISHING, The conecroto shall be placed by skilled worimen
and all stonos g&hall bo woll worked back from the face of

-



forms by spading so as to produce & smooth surfacoe &nd
90 that no stone shall approach the face of the work.

GROUTING,. ‘hen new work is Joined to old work or to
concrete already set, the Joints shall bo scarified and
loose m2torial on tho surface flushed out df the Torms
with vator under nressure, the surface thon slushed with
srout of neat, coment, or if still wet from the vashing
with neat cement dusted on the wet surface. The swr-
face must not be grouted or dusted unless concrete is
to be immediately laid on it, the grouting in all cases
to immp diately preceds the laying of concrete,

LAYIHG. Concrete shall bo laid continuously in so far
as possible and each layer incorporated with the omo
previonsly laid. ‘‘herever it becomes necessary to
place fresh conerete upon old concrete surface, the old
surfage shall be cleaned of all dirt, soum and liatanoce
and thoroughly wotted and flushed before dopositinz the
grout and fresh conorete.

JOIINTS, The oconstrusction must be as noarly monolithic
ag possible, but if it is necessary to place the con-
ocreto in sections, key bloocks in the fom of an inver-
ted truncated pyramid for ease of removal without dis-
turbing the surmrounding oconcrete of proper size and ar-
rangement shall be mboddad in the conorete where the
work is stoppod so that the Joining work may later be

4‘



proporly connocted to it. Vertical joints shall not
be permitted in bhuttress walls or arch ring walls ex-
cept as shown on the plens, The vertical Joints in
the buttrosses where thoy are to be later Joined to
the new work for the completed structure shell be p»o -
vidod with tho Joining reinforoement as shown on the
plans and shall also be provided with key blocks fas-.
toned to the vertical forms and imbedded in the hor-
$zontal portions of the steps to key the parts of the
walls together,

CONISTRUCTION OF
BUPTRESSES » The buttresses a2nl all walls are tapered wni-

formly from top to bottom to zive the required thick-
ness, and the wall is to be carried up with such 1lifts
as are convenient, but in all cases muat be left when
ceasing work on a buttress wall so that the rear or
downstream end of the wall is hizher then the front by
means 0f temporary boards placed across the forms to
oreate steps or keys, each riming higher as the ToAT
of the buttress is approached,

ARCH RINRG
CONSTRUCTIONR. The buttresses should be bulilt £first or kept

at least & good distgnce ahead of the arch ring con-
strustions, preforadly completed to the full height
after which the arch rings are built in place, The

forms for the under side oan be carried up to & @ n-

-



sidorable distance above the place whero vork is boing
done, or completed to the top of the completed buttressos,
the walls then being placed by using panel forms for

the outside foms, bx;aood to the ingids forms, The

steel for reinforeing the arch rings should bo put in
place before ereoting the outside panels where the walls
are thin, The outside panel forms must be properly
spaced from the insido forms to give the required thic:-
noss of arch walls at the various levels. All of those
dimensions will be given in field drawings,

TELIVAL OF
FOIEiS . IForns shall not be removed beforo the concrete

is sufficiently sets DIuttress fomms shz2ll in no oase
be removed while the concrete is taking its set, and in
not less than 24 hours after placing, for buttress forms,
not less than 12 hours for outside panels foms of arches,
and for inside arch forms, not less than 7 days from the
date of laying,

Reinforeing bars must not be jarrod or moved
while the vonorete is taking its set.

FORISS » All conorete masonry shall be built in place
in wooden forms of sufficient strength, properly tied
and braced together so as to be practically unyielding,
The foms must have close jJoints and for outside walls
be of lumber dressed on tho sido exposed to the concrete
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80 as to produce a smooth surface on all showing faces.
The forms shall be cocted with a heavy oil before using,
and where used over, as in the osse of panels, rust be
cleaned of edhering soncrete before re-use, A4All foims
shall be thoroughly wet before plaeoing conarete ggainst
thom, The forms <Ffor the arch rings neod not be of
dressod lumber, 4All concrete is to be dense and lnve

a smooth exterior surface and any cracks or spalling
shall be repaired.

EXPOSED SUR- >
PACES. All exposed surfaces of concrete in the mpear-

structure or that portion above the natural surface of
the ground and exposed to view, shell be glven specizl
attention in laying in ordér to produce smooth surfaces
in txue planes uniform in structure and appearance.

The corners of all finished edges as that of the s trut-
tie beams are to be olipped by inserting & fillet in
the corners of all forms <for wuch parts of tim WOorks

EXPOSED REIN- -
FOROELENT. All exposed reirnforcement, left protruding from

the buttress walls must be coated with a grout of oement
after the woxrk is completed and before leaving the mrk;
to prevent rustinz by exposurs to the elemsnis.

BUTTRESSES. sattresses are to be built of 1:2%:6 conorote
and shall be built with such 1ifts as aro most conveniemt
but at the termination of the powrins for any day tle

wll-



roar 01 downstroam end 18 to be loft hizher than the
front and proper keys provided in the wall at the
point of cessation of work. The foundatli ons shrll
be prepared by ramoving all spalls, fragments, chips
shavings or any foreign matter of any kind from the
bedrobk, washing it olean with a hose under pressure,
dusting the surface with dry cement or slushing it
with cemont grout as may be directed, and placing
the conrcrete immediately on this prepared surface.
The forms for the buttress bases a2t the foundation
ghould be of frame work of studs nailed to 2 plate to
briny the top to 2 level to begin the use of the mnel
buttress forms, leaving the boards of the foms off at
the bottom to pprmit the spread of the concrete %o form
the proper footing for the buttresses, At the end of
each pouring, bevoled wooden blocks of convenimmt size
are to be imbedded in the fresh concrete by pressing
down into it till they are flush with the top, whiech
are to be removed before begimning work on the aurfaqe,
the surface roughened and all looseo material of any
kind washed out of the forms, till the surifnge is
clean, then grouted or dnsted and pouring immsdiately

commonced.,



These foims must bo braced firmly to the buttress forms to
provent sagsing.

ARCIT RINGS, The deck and arch ring waterface of the dan
shall bo built of 1:2:4 conorete placed very wet and
very carefully placed. The cutoff wall is to be placed
carofully in a tronch of such depth as will place all of
it in sonnd rock that is free from seame, the trench be-
ing porfootly clean before consrete is laid in it emd
the reinforoing hars shown on the reinforcemont sheet,
placed in it, bent to an angle to f£it the slope of the
arch ring wall at the point placed. The concrete in
the cut off vall 1o to be continmed up and constitute
the base of the arch ring =and is a part of it, The
arch rings shall be cas$ in longitudiznal 1ifts of about
6 foot, the wall being so provided with key blocks o5
to be continmous and have no longitudinal joints,

The inside forms are to be supported on liners
out to the required radius for the point plsced all of
wnich are given in the field drawings, these liners
resting on the projevting ledge of the buttress. These
liners are spaced 7'10™ apart to make use of even length
studs of 16 feet sut to fit between the liners, making a
frame of stnds wupon which the 1/2 x 6" boards are bent
and nailed. OCollar braces to stiffen the liners aro
put on at the time of erxrection, the liners being assembled
to £1t the required radius on a platform in the. carponter
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yard, The reinforoement is plerced on the inside forus
and sepurated from it by reans of brigquettes of morter
of such dimensions as to space it properly from the
forms and in the proper place in ths wvalls,

The outside forms are to consist of mnels es
shown on the detail sheet showiny arch foirms and dotails.
These panels are to be hald in place by means -o:E dowel
pins and over all a4 cable of light weight provided with
twnbuskles and hooks at the ends to hold the row of pan-
els in place, the ends o the aamble famtening to wire
loops placed in the flller of the buttress when the but-
tresses are poured. This arrangoment onviates the tying
of the outside form to tie inside by means of wires 1left
in the wall which are objectlionable a3 cause of waeplng'.
lexks where the water follows themn,

The cope of e arch rings is to be bullt to
serve as a foot walk across3 the structure, the wave oopo
on the up-strean side to servo &s & railing and the rail-
inz to be placed on the down stream side,

FIELD JOINTS. ¥ield Joints in the axeh zings alnli be
taoroughly roughened by pleking smnd the feather edges of
the top and hottom of the walls broken away anl clsaned
out before contimuing the conoreting. Great ocare must
bo taken to secure & tight joint betwoen both inside amd
outside forms and 0ld ooncrete at the top of iifts in

-



in order that no loakage of coment Ry take 'plaoo at
this joint, ae it is ossential that all surfaces, both
inside and outsids be as nearly perfect as it is pos-
sible to mke them.

FLIISHING
GURFACES. All surfaces in tae intarior of the dam,

such as the under side, deck, sides of buttréases ghell
be made a8 smooth as possible by the use of close, well
mde foms, but no special finishing ie required after
forms oro removed except that any rougk or porous spots
shall be thoroughly clesned and f£illed with a mortar to
matoch in color and texture the conorete end be floated
over with a wooden float to resemble the romainder of
the walls. 3
CIRANING UP., After tho work is #£inished, 211l materials,
rubbish and debris shall be ranoved from the site, amd
the site clozned uwp satisfactory to the engineer.
FIELD SERVICE. Field drawings of all parts of the works in
such detail as to make all parts of the work plain, as
well as instructions as to best and most e&onomioal
methods will dbe furnished the contractor as required.

CHANGES IN
DESIGH . Should it meet with the approval of the State

Engineer, the main foot walk cope may be ilt to ele-
vation £48 and the orest of the wave cope to elevation
260, in which ease & reduction will be made es stated
in the bid for the works

| e



DESCRIPTION AND DETAIL SPXCIFICATIOHNS
of the
UPPER SAU DIEGITO RESERVOIR pAM
for the
VOLCAN WATER CQMPANY
DBscribing the
EASTWOOD "ULTIPLE=-ARCHED DAM.



GEIERAL SPLCIFICATIONS.

LOCATIO!! OF

STRUCTURE,

The structure is to be located at the site shown om
the blue print map of the proposed site, on the San Diegito
Rancho, as shown on tho drawing No. 666 of the same accompany-
ing these specifications. The location is the sdlection of
the Chief Kngineer of the Company, and will be on the lines

laid dowvn on the Plan Drawings.

GENZRAL DE-

SCRIPTIOQIN

OF This dam is to be a structursl dam of the type known

THZ STRUCTURE.

SPELLWAY

ag the Eastwood !‘nltiple-arched type, in vhich design, arches
are used for the water face deck ard buttresses are use: for the
support of the same, designed especially to meet the conditions
prevailing at this site, and so designed as to be completed to
a height of 50 feet, to contour elevation of 250. This dam

is to ¢reate a rezgulating reservoir at the end of the conduit'.
line from the Carroll Reservoir and is to be used in regulation
and distribution of the water over the adjacent lands. It
will consist of 15 arches supported by 14 buttresses. The
strueture is to he founded on a solid rock foundation, the
cut-off wall at the front edges of the arch riag foundations

to be eut into sound rock for a tight cut-off and tﬁe butress
foundations to be sound rock, roughened and notched.

As the reservoir is to be filled from the conduit,
only a small spillway need be provided, and a siphon will be
installed to regulaﬁe the water within “our inches of the top
of the cope of the dam, having a capacity ol ahout 260 cu. ft.

per second.



The prinocipal advantages of the multiple-arched dam,

. stated in as few words as pomsible, are: (1) that the up-thrust
under the foundations is practiocelly eliminated, the water in
the foundations having no continuous surface on which to aet,
that danger from sliding on-the foundations is removed, as the
load is downward on the top of the structure, the load is aleo
evenly distrihgted over the entire 5889, and is therefore very
light on the foundations} that the loading throughout the en-
tire strueture is evenly distr;buted, the maximum load is not
pemmitted to exceed certain limits, so the structurec in its
weakest part has a strength of ten times the breaking load,
and finally, the quantities and the cost are less because all
of the material is so placed as to do iéé part of the work to
the best advantage, in fesct it is the thoroughly scientifiec
gtructure designed to do the work of resisting the water pres-
ure for all time without deterioration.

GENERAL y
DIMENSIONS. The general dimensions of the proposed 50 foot section

for San Diegito Dam are as follows:=-

Slope of erown line of arches, 8 to-ia.

Slope of back edges of buttresses 4 to 10.

Spans, 50 feet from center to center of tuttresses.
Are of extrados, angle of arc 120° of sloping part.
Radius of extrados of arches, 28.85 feet.

Radius of extrados of arches vertical head, 26.70 feet.
.Radius of intrsdos of arches, varied with thickness. |
Arch rings are monolithioc heavily reinforced.

- P =



The thiocknenses of the arch walls ero 1 foot at the top
inoresing to a thickners of 1.80 feot at the bottom, this giving
a €®ireot loading of 350# per square inch with the water at eleva-
tion 250. |

The buttresses are to have the same loadings at the
edge where they meet the arches, ond less as base is approached
due to the taper, the thickness at the top being 1.0 feet, and
at the base 3.10 feet. |

COUNTERFORT THe spans being widé to give greatest economy for the
BUTTRESSES.

SPILLWAY.

sngll height, there are no strut beams used but to give stiffness
to the rear ends of the buttresses, an eguivalent is made by the
use of Counterfort buttresses running from top to bottom of ell
buppresses as shown on the drawings.

A Foot Welk is provided by widening the cope of the
arch and buttress to 4 feet and placins a wave reacting ocope
along the upstream edge.

A small siphon spillway is to be located between
buttresses 3 and 4 to take care of any excess water in the reser-
voir and to regulate its level within 4 inches of the top of the
dam at all times.

The siphon spillway will be as shown on the dréwinge,
and is to have a capacity of 250 éubic feet per second to regulate
the level of the water from the conduit in addition to the loesl

storm waters.

EXCAVATIONS The exoavations of the overburden to reach the founda=-

TOR

FOUNDATIO!'S. tions are to be so made as to enable £00d sound supporting bed-

roock to be reached for the Bnytress foundations and to permit the
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8ut to be made for the out-o!f walls of the arch ring walls into
-gound ond ti. ht bedrock. In rock excavation for the foundations,
only small and light shots shall be used where blasting is neces=-
sary, the shots being so plaped as to disturb as little as pos~- |
8ible the surrounding ground. The bed rock must be cleaned of
all spalls or loose fragments before placing concrete.
The arch ring loundations car be excavated ss a trench in all
parts, and as an open cut having the general outline of thé elip~
tic plan of the arch rings, giving the cut much slopes &8 the
materials will lay on, as an angle of repose. The excavetions
for the huttresses are best made as trenches for all depths, the
cuts being wide enough to permit ereetin, forms inside of them.
FORMS FOR As the type of struocture is somewhat unusual in its
CONCRETE.
shapes, the forms are designed as part of the dam to give the
contractor the advantage of past experience in their construction,
and to remove &ll uncertainty as to the best forms to adopt.
The forms are of wood, those for the buttresses being of panels
made to reset and use over snd over, all so designed as to fif
in any part as well as of such sizes and shapes as to sive & com-
plete cover for the wall in the handiest units and shapes. The
forme for the undersides of the arch rings are made up as & frame
work of liners, giving the exact shape for the arch, these being
made into a frame upon which is bent to éhape lajsped ¢ x 6 inch
~ boards, making a foundation from which to space the panels used
for the outside forms for fhe arches. The use of these forms
is not arbitrary but is recommended as the result of asctual ex-

perience in building and wili, if used, make the form work as

. sinple es for 8 streight wall,




IngNTION OF It is the purpose of these general specifications

g;gg¥ngATIONS. to oover in a goneral way all such matters relating to
the construction of the structurc as will lead to greater
economy and better work in the structure, but there is no in-
tent to make them rigid or arbitrary. The detail specifications
to follow will contain the requirements for the work to be done.
Full supplementary instruction and field drawings of details
and methods to advarce the work to the best advantage will be
furnished, as well as plans for plant layout and methods of
proceedurse.

OUTLET WORKS. The outlet gates are shewn to consist of & pair of
ia" valve gates, set in front of a pair of 12" butterfly gates,
connected to a short piece of lapwelded tubing, provided with =
flange to which to bolt the butterfly gates, the valve gates
being bolted to the flange of the butterriy gates, and a short
length of choker pipe, flanged to be holted to the valve gate,
all of standard meke. All of these to be of a stendard make
for the required pressure, and built in place in the dam. The
pipes throug@ the dam can bhe set at the time the arch face is
built and conoreted in, the gates set after the dan is complafed

and the byepass oclosure is to be closed. These sates are to

be located by the Chief Engineer of the Company.



UNIT
STRESSES
IR THE
STRUCTURE

SAN DIESIT0 RESERVOIR DA,

Detail Specifications For An Eastwood ‘ultiple-Arched Dan.

Section 1. In the designs of this dem the following
unit stresses have been considered as the maximum alloweble
and all parts are so designed and construeted that these linits
can not be excecded when the structure is finelly completed to
the contour at elevation 2560, and is full of water to that
level.
Loading on foundations, maximum 14.0 tons per square ft.
Buttresses in compression, 3507 per square inch.
Arched deck in direoct compression, 350# per sq. inch.
Foundation bases in direct shear, 99# per sq. inch.
Steel reinforcement, 14,000# per sq. inch.
There is mno bending, no beam shear, or tension in
the strusture and none of the steel is stressed at all under

normal conditions of temperature, the steel being only for tem-
perature change stresces.

All of the above named stresses are the maximum in the
final completed structure with water to elevation 250.

Steel for reinforcement gnall be in shapes and sizes
called for on the detail plans and in the specifications and
shall be of deformed bars, preferably corru:ated bars.

The reinforcement for the arch ribs is to be of Clinton
elesctric welded mesh or the egquivalent, ec shown on the reinforoe;
ment sheet. At the bases of the arches there are to be inserted
steel bars to join 4e the arch rings to the eut-ofi walls and
also to reinforece the front in a lﬁngitudinal line at this point.



The steel shall show the following physicel and
chemical proportions:-

Ultimate tensile stronsth, not lesg tnan 8U,000 lbs. per B(. 19.

Yiela point " 5 “ 50,000 " i
Elongation in 8 inches " " " 10 per cent.
Phosphorus, not more than 0.06 per cent.
Sulphur " " i 0.06 " S
Manganeso, " less " 0.40 " oo

All vare must be free from seams, flaws, and ereacks

and have a workmanlike finish, and before heing used in concrete

it shall be cleaned free from all scalb, dirt, paint and oil.
All secondary reinforcemenf such as netting, wire, or
ties shall be of the best guality obtainable.
REINFORCED CONCRETE.
PEOPORTIONING Section 2. 1l. In all buttresses and their footings
AND MIXING.
a concrete having a mix of 1:24:5 shall be used.
2. In the arch rings and the gate settinis & 1:2:4:

mix shall be used.

VOLUMETRIC 3. Beforec beginning work of placing conerete, volu-
IEASURFEIENTS.
metrioc measurements shall be made to determine the exact pro-
portions required of each element of aggregete to meet these
results of the best and densest concrete, and from time to time,
should there be any chenge in the guality of the aggregates,
volunetric measurements should be madeo to meet the changes neces-

sary to keep the quality of the conerete to the required standard
of qualityo

QUANTITIES OF 4, In genéral these mixtures shall be substantially
MATERIALS.
based on gravel with 40% of voids and & barrel of 3.8 cu. ft.

or 380 l1lbs of Portland Cement.



MIXTURE CEMENT SAND 70CK COlivrkYE

A .

1:84:6 1 bbl, 9.6 ¢.f. 19.0 c.f. 23 c.f,
1:2:4 lbbl. 7.6 c.f. 15.2 c.f, 18 o.f,

Sand and stone shall be measured when packed not
more closely than by throwing it in the usual way into boxes.

MIXING. 5« The conerete shall be mixed in machine mixers and
machines shall be 80 arranged that the materials, incecluding the
water, can be precisely and regularly proportioned in batches,
which will produce a concorete of uniform consistency and color
with the stones and water thoroughly mixed and incorporated
with the mortar.

6. The cement, sand and stone ballast, all being
perfectly clean shall be placed in the machine in the specified
proportions, and be thoroughly mixed. Clean water shall then
be added and the mixing continued until the mass is uniform
throughout. All materials iust be accurately weighed or
measured and the quantities used in each batch carefully checked
throughout the entire progress of the work. -

CONSISTENCY. 7. The resulting conerete mixture shall be of such
consistency as to moye freely and be sloppy snd soft when de=-
posited. It shall be in every inst nce what is generally known
as "wet conorete". However, care must be exercised to not add
an excess of'watar and thereby cause separation of cement from
the aggregate. Each batch must be deposited in place as
gquiokly as possible after mixiny and the entire mass nust have
primarﬁ gset within twenty-four hours. Conorete vwhich has com=-

by
menced to set before being depoaitediwih} not he permitted to

¢
remain in the work, :
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DEPOSITING, 8. All oconocrete shall bo doposited wet and sloppy
and shall be thoroughly spaded and puddled to remove air end
until all the interstices between the stones are thoroughly
filled with mortar. When deficioney of moisture is indicated
it shall be supplied by sprinkling{ Each bateh must be puddlea
ana properly in place petore anotner natcn is aepositea in the
forms. All exposed surfaces of tinished and untinished work shall
be kept moist by sprinkling with water under pressure at short
intervals. No walking or handling of materinls on concrete is to
be permitted until it has thoroughly and completely hardened,
and all finished?work shall be protected as may be necessary by
canvas or plank. lLayers shall be formed with square ends and
not sloped or tapered.

FINISHING. 9, The conerete shall be placed by skilled workmen and
all stones shall be well worked back from the face of forms by
spading so as to produce a smooth surfasce and so that no stone
shall approach the fase of the work.

GROUTING. 10. When new work is joined to o0ld work or to conorete
already set, the joints shall be scarified and all loose materials
on the surface flushed out of the forms with water under presscure,
the surface then slushed with grout of neat cement, or ii still
wet from the washing with neat cement dusted on the wet surface,
The surface must not be grouted or dusted unless conorete is to
be immediately laid on it, the grouting in all cases to immediately
precede the laying of conorete.

LAYING., 1l. OConorete shall bde iaid continuously in so far as
possible and each layer incorporated with the one previously laid.
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Wherever it becomes necessary to place fresh concrete upon

old conorete surface, the o0ld surface shall be cleaned of all
dirt, sown and laitance and thoroughly wetted and flushed before
depositing the grout and~freah'ooncrete.

JOINTS. 12, The construction must be a8 nearly nonolithic as
possible, but if it is necessary to place the conorete in sec~-
tions, key blocks in the form of an inverted truncated pyramid
for ease of removal without disturbing the surrounding cqncrete.
of proper size and arrangement shall be imbedded in the concrete
where the work is stopped so that the Joining work mey later
be properly connected to it. Vertiocal joints shall not be per-
mitted in buttress walls or arch ring walls except as shown
on the plans. The vertieal joints in the buttresses where they
are to be later joined to the new work for the completed strue-.
ture shall be'provided_with the Joining reinforcement as shown
on the plans and shall also be provided with key blocks
fastened to the vertical forms and imbedded in the horizontal
portions of the steps to key the parts of the walls together.

CONSTRUCTION OF 13. The buttressee and all walls are tapered uniformly

BUTTRESSES. :
from top to bottom to give the required thickness, and the wall
is to he carried up with such lifts as are convenient, but in
all cases must be left when ceasing work on a buttress wall so0
that the rear or down stream end of the wall is higher than the
front by means of temporary hoards placed across the forms to
oreate steps or keys, each rising hisher as the rear of the

buttress is approached.-
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ARCH RTIG 14, The buttresses should bo built first or kept

CONSTRUCTION.
at least a good distance ahead of the arch ring construction,
preferably completed to the full.hoight after vhich the arch
rings are built in place. The_forms for the under side can be
carried up to a considerable distance above the place where the
work is being done or completed to the top of the completed
buttresses, the walls then being placed by using panel forms for
the outside forms, braced to the inside forms. The steel for.
reinforeing the arch rings should be put in place before
erecting the outside panels where the walls are thin. The
outside panel forms must be properly spaced from the inside
forms to give the required thickness of arch walls at the various

levels. All of these dimensions will be given in field drawihgs.

REMOVAL OF
FORMS. 15, Forms shall not be removed before the concrete is

sufficiently set. Buttress forms shall in no case be removed
while the concrete is taking its set, and in not less than 24
hours after plaecing, for buttress forms, not less fhan 12 hours
for outside penel forms of arcnes, and for inside arch forms, not
less than 7 days from the date of laying.

Reinforcing bars.or net must not be jarred or moved.
while the concrete is taking its set.

FORYMS. 16. All conerete masonry shall be built in place in
wooden forms of sufficient strength, properly tied and braced
together so as to be practically unyielding. The forms must
have ologe Jointe snd for outside walls of lumber dressed on the
side exposed to the conorete so as to produce & smooth surface
on all showing fawes. The forms shall be coated with a heavy
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0oil bhefore using, nnd where used over, as in the casn 01 the
panels, must be oleaned of sdhering conorete before re-use.
A1l forms shall be thoroushly wet before placing concrete agsinst
them. The forms for the arch rings nced not be of dressed lumber.
All concrete is to he dense and have a smooth exterior surface
end any cracks or spalling shall be repaired.

FXPOSED SURFACES. 17. All exposed surfaces of conerete in the super-
strueture or that portion above fhe natural surface of the
ground and exposed to view, shall be given special attention
in laying in order to produce smooth surfaces in true planes

- aniform in structure and appearsnce. The cormers of sll fin-

ished edges as that of the strut tie beams are to be clipped
by inserting a fillet in the corners of sll forms for such
parts of the work,

EXPOSED
REINFORUEMENT, 18, All exposed reinforcement, left protruding from
- ‘the buttress walls must be coated with 2 grout of cement after
the work is completed and bvefore leaving the work, to prevent
rusting by exposure to the elements.
DETAILED SPECIFICATIONS.
CONSTRUCTION.,
BUTTRESSES. 1. Buttresses are to he duilt of 1:24:56 conorete and

shall be built with such lifts as are most convenient but at the
. termination of the puuring for any day the rear or downstream
end is to be left higher than the front and proper kers provided
in the wall at the point of cessation of work. The foundations
shall be prepared by removing all spalls, fragments, ohips,
- 1% =



ghavings or any foreign matter of any kind from the bedroock, wash-
ing it clean with a hose under pressure, dusting the surfacec with
dry cement or slushing it with cement grout &s may be directed,
and placing the conorete immediately on this prepared surfece.
The forms for the buttress bases at the foundation should be of
a8 frame work of studs nailed to a plate to bring the top to a
level to begin the use of the pane; buttress forms, 1eaviqg the
hoards of the forms off st the bottom to permit the spread of the
conorete to form the proper footing for the buttresses. At the end
of each pouring, beveled wooden blocks of convenient size are to
be imbedded in the fresh concrete by pressing dovn into it till
they are flush with the top, which are to be removed before be-
ginning work on the surfacs, the surface roughened and all iooae
material of any kind washed out of the forms, till the surface is
cleam, then grouted or dusted and pouring immedistely commenced.
The strut-tie beam forms shall he buillt at the same time as the
buttress forms, and all steel shown on the detail drewings wired in
place in them before pouring them. These forms must be braced
firmly to the tuttress forms to prevent se:ging.

ARCH RINGS. The arch ring waterface of the dam shall be built of
1:2:4 conorete placed very wet and very carefully placed. The
cut-off wall is to be placed carefully in a trench of such depth
as will place all of it in sound rock that is free from seams, the
trench being perfectly clean before conerete is laid in it and the
reinforeing bars shown on the reinforgement sheet, placed in it, b«
bent to an angle to fit the slope of the arch ring wall at the poimt

placed. The conorete in the out-aff wall is to be continued up and
PG I



constitute tho base of the aroh ring and is a part of it. The
arch rings shall be cast in iongitudinal 1ifts of sbout 6 feet,
the wall being so provided with key hlocks as to be continuous
and have no longitudinal Joints.

The inside forms are to be supported on liners €ut to
the required radiuvs for the point placed all of which are given
in the field drawings, these liners resting on the projactiné
- ledge of the buttress. These iiners are spaced 7'10" apart to
make use of even length studs of 16 feet cut to fit between the
1liners, making a frame of studs upon vwhich the 4 x 6" boards are
bent and nailed. Collar braces to stiffen the liners are put on
at the time of ersction, the liners being assembled to fit the
required radius on a platform in the ocarpenter yard. The Clinton
>esh or other reinforcement acceptable to the engineer, is placed
on the inside ‘orms end separated from it bq means of briguettes
of mortar of such dimensions as to space it properly from the
forms and in the proper place in the walls,

The outside forms ere to consist of panels as shown on
the detail sheet showing arch forms and details. These pancls
are to be held in place by means of dowel pins ani over all & -
cable of light weight provided with turnbuckles and hooks at the-
ends to hold the row of panels in place, the ends of the cable
fastening to wire loops placed in the filler of the buttress
when the buttresses are poured. This arrangement obviates the
tying of the outside form to the inside by mesns of wires left
in the wall which are odbjoectionable as cause of weeping leaks
where the water follows them.
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STRUT-TIE All strut-tie beame inocluding the one used for a foot

BEANS AND

FOOT WALK. walk are to be continuous from end to end of the structure till
they temminate in the bedrock at the onds into whieh the reinfore-
ing rods are to be run and concreted in place.

The strut-tie beams are to be reinforced with rods run-
ning continuously through the buttress walls, from end to end and
all of these are to be tied 1o the cross reinforcement placed in
the buttresses at the Juﬁotion forming roots to distribute the
stresses in the buttresses. The beams are so spaced as to ;ive
the structure absolute rigidity. The strut beams sre to be built
at the same time and as a part of the buttresses.

FIELD JOINTS Field Jjoints in the arch rings shall be thoroughly
roughened by picking and the feather edges of the top and bottom
of the walls broken sway and cleaned out before continuing the
concreting. Great care must be taken to secure a tight joining
between hoth inside and outside forms and old'concrato at the
top of 1ifts in order that mo leakage of cement may teke place
at this joint, as it is essential that all surfaces, both inside
and outside be as nearly perfect as it is possible to mske them.

FINISHING SURFACES. All surfaces in the interior of the dam, such éa the
under side, deck, sides of buttresses shall be mate as smooth
a8 possible by the use of close, well made forms, but no special
finishing is required after forms ere removed except that any

- rough or porous spots shall be thoroughly cleaned snd filled with
a mortar to mateh in color and texturc the concrete and de floated

over with a wooden float to resemble the remainder of the walls.
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The outside surface of the arch rings shall be cloaned and
painted with neat cement wash as soon as possible after the
outside forms are removed.

OUTLET WORKS. The outlet works are to consist of & trash screen
made of licht railroad rails set into the conerete of the block
of concrete constitutinz the bell mouth of the outlet pipes set
on the arch in the reservoir, the rack being vertical to make
it self clearing. The outlet pipes are to be of 12" 1apwelded
tubing, peaned at the upstream end and flamged to fit a standard
buttexfly gate on the downstream end. These pipes ghould be
dipped in aspheltum, and repainted when in place in tle structure.
The butterfly zates to be of standard make for the required
pressure, to have bronze vanes and flange bored to £it the flange
on outlet pipe, the other side to be bored to fit the standard
12" valve gate to be placed in front of it. The valve gate to
be provided with a short piece of pipe bent to form & choker,
unless the pipe is connected to & main, in which case it is not
needed.

CLEANING UP. After tl® work is finished, all materials, rubbish
and debris shell be removed from the site, and the site cle aned
up satisfactory to the engineer. '

PIELD SERVICE. Field drawings of all parts of the works in suchdetail
as to make all parts of the work plain, as well as instructi ons
as to best and most economical methods will be furnished the

contractor as required.
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