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Honorable Board of Truatees of the City of La Hﬂﬂas |

La Yesa, Californiae.

Gentlemen: //_—, . | ' d . . 3

. Wismnmugnod‘.'ﬁ; Cuyamaca Water Company, epeetfully =

petitionjjfor a permit to lay a water pipo upon El Cajon A enue, Rooeeve 1t
Street, Hayes Street and L:I.nooln 8treoet, according to the map of 1oea-
tion and the epeoifioatione herewith accompanying a.nd made a pnrt
'hereof. said pipe to be laid on a line fourteen (14) feet north of the
'eentor 1:lne of sald etreet, and. e11 :ln aooordanoe with the requiremenh
and epeciﬁc atione ot Ordinanoe Ro. 6 of the Ordinanoee of the Ci.ty
of La Mesa, calitorn_:la. The purpoee ef said pipe is the delivering of

iater”:t‘or domeeti‘eeqd'_. ;r_rigeiion- purposes, it beiﬁg a substitution

'-"_'for tim existing wat'er'p.{pe line :iow' operated by the company and serv—
ing the towns of La L{eea and. Enet Ban Diwd the C prpunities front-

1ng on Fl Cajon Avenne, and if granteg pemisemmdto

: leave said highveys in the :?3 coendition as they were before the plac-

3 -.ng of such pipe, and that 111 save hamleee the City of La Yesa

-

t\from any damage or liability by reason of accidents ae the result of,
or in the course of laying said pipe; and the said petitionerf vill
vhen necessary and required Iy the City of lia Mesa, acting through 1te
City Tmefeee-remove and take up andb relay all pipes 89 _laid by the
petitioner( or the aesigne of said petitioner and ‘j will leave the
roade and highwaye in as 3ood. condition as they were at the time of the
taking up of euoh p:lpe, and that in the event of the grads of the highe-
waye being ohansed, that the petitioner/ will take up and replace said
pipe 80 a8 to oonform with the grgee established or re—eetabliehed by
said c:lty Cmmon ef I-a. lleeg. will a'.l.eo reoompenee- the City of
La lleea—or any property owner within sald city who may be damaged :ln
.ny way throush poor er carelesa worhnanehip by said potitione or on
; ‘.cccmnt of leak:lng orulureting ef water pipes owned by said petitione:}/

. y of the above ment'.loned etreete.  Said petitionery aleo hereby
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Honorzble Board of Trustees of the COity of La Mesa,
La Mesa, California.
Gentlemen:

The undersigned, the Quyamaca Water Company, a corporation,
respectfully petitions for a permit to lay a water piﬁo upon Bi Cajon
Avenue, Roosevelt Btreet, Hayes Btreet and Linocoln Btreet, adegording to
the map of loocation and the speocifications herewith accompanying and made
a part hereof. B8aid pipe to be laid on a line fourteen (14) feet north
of the center line of said streot, and all in acecordance with the re-
quirements and speoifications of Ordinance No. 6 of the Ordinunces of
the City of La Mesa, California. The purpose of said pipe is the deliv-
ering of water for domestic and irrigation purposes, it being a substi-
tution for the exieting water pipe line now operated by the company and
serving the towns of La Mesa and East San Diego and the communities front-
ing on El Cajon Avenue, and if granted permission, said corporation here-
by agrees to leave said highways in the same condition as they were be-
fore the plaeing of such pipe, and that it will save harmless the City

of La Mesa from any damage or liability by reason of accidents as the
result of, or in the course of laying said pipe; and the said petitioner
will, when necessary and required by the City of La Mesa, acting through
its City Trustees, remove and take up and relay all pipes so laid by the
petitioner or the assigne of said petitioner, and it will leave the roads
and highways in as good condition as they were at the time of the taking
up of audﬁ pipe, and that 4in the event of the grade of the highways
being changed, that the petitkoner will take up and replace said pipe
80 as to conform with the grades established or re-established by said
City Council of Ta Mesa. It will also recompense the City of La Mesa
or any property owner within said City who may be damaged in any way
through poor or careless workmanship by said petitioner or on acoount
of leaking or bursting of water pipes owned by said petitioner on any
of the above mentioned streets. Baid petitioner also hereby agrees to
furnish the City of La Mesa a profile map of all pipes laid on said
streets. You will also find attached hereto a bbnd for $300,00 to cover
any damages or costs that may be inocurred by the City of La Mesa on

ageount of such digging or trenching.
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'.Boai'hfiof Tfuefoob of the City _o'f 'La Mesa,
4 5Ea.¥éag, California. e
Gentlemens ?

We, the undersigned, the Cuyamaca Water Company respectfully
' petition for a permit to lay a water pipe upon Fl Cajon Avenue, Roosevelt
Street, Hayes Streot and Lincoln Street, according to the map of loca- ‘
tion and the specifications herewith accompanying and made a part
hereof. Sald pive to be laid on a line fourteen (14) feet north of the
center line of said street, and all in accordance with the requirement
and specifications of Ordinance No. 6 of the Ordinances of the City
of La Mesa, California. The purpose of sald pipe is the delivering of
water for domestic and irrigation pufposqs, it being a substitution
for the existing water pipe line now operated by the company and serv-
ing the towns'of La Mesa and East San Diego and the C emmunities front-
ing on El Cajon Avenne, and.if granted permission herely agree to
leave said highways in the same condition as they were before the plac-
ing of such pipe, and that we will save harmless the City of La Mesa
from any damage or liagbility by reason of accidents as the result of,
or in the course of laying said pipe; and the said petitioners will
when necessary and required hr the City of L'a Mesa, acting through its
City Trusteecs remove and take up and relay all pipes so laid by the
petitioners or the assigns of said petitioners, and we will leave the
Toads and.highways in as good condition as they were at the time of the
taking up of such pipe, and that in the event of the grade of the high-
ways being c hanged, that the petitioners will take up and replace said
pipe 8o as to conform with the grades established or re-established by
sald City Council of La Mesa. We will also recompense the City of
La Mésa or any property owner within said City who may Dbe damaged in
any way through poor or carelesa'workmanship by sald petitioners or on
account of'leakiné or'hurﬁting of water pipes owned by sald petitioners
on any of thefabovefhentidhed,atreeta. Sald petitioners also hereby

agree to furnish the city'of La Mega a profile map of all pives laid
on sald streets. You will also find attached hereto a bond for $300.00

ta cover any-damﬁgéa br,costa that may be incurred by the City of Ladesa

on account,o£ ag§hgd;gg;ng or trenching.
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-__.'ronous.ng quntuxu or tho m;lous ola.nu or work, | ond for

voonmc'r FOR THE CONSTRUCTION OF A DA — |
AT THE LA MESA HEIGHTS RESERVOIR

THIS AGREEMENT, Made and Entered into at San Dicgo, California,
on this 86th day of Maroh, A, D.,, 1017, by and betwsen Ed‘'Fletcher

l

» of Butto, nonmm.

of San Diego, California, dapmog _A_

and Hilllan O, Honehaw, of Owkland, Caltfornia, horeinofter

styled the "ownorxs®, pnrtloa of the first part, anl Sharp &
Fellowns Contracting OCompany, a gorporation, hereinafter otyled

the "contractors®™, partieo of the cecond part,
T"ITNESSETH?

That, WHEREAS, heretofore the said ovners have called for bids
for the construction of an Eastwood lultiple-arched type dam just
below the precent dem ot the La Heon Heipghte Reservoir, in the
County of San Diego asnd State of California, in cocordance with
certaln plans nnd opeoifi mtions prepared by John 8. Ezctwoed,
of San Francisco, California, and upon the opening of the cald
bids it waoc found thet the sald contractors were the loweot bid-
ders for the cald work, cnd have been awarded the contract for
doing the osome;

| NOW THEREFORE,

In consideration of the premiscen, the partiec horeto hercby

- agroe ag follows, to-wit:

FIRST. 'I'ho sald contractors 'agree to conatruot the sald dam
etriotly in a @wordance with the scid plans and apooifiodtiona
therafo:é, a copy of which said plane and specifications ure ate

tached hereto and mode a part of this contract, and. to furnish

m““‘h“"‘ ﬂ:ta““n-*"’
J.gi

for tho m ot ‘metrﬂov&n ‘l’houaand. Hino Ilundred Five Dollara
'.'a.na rorty conu (&av.aos.co). |

stoom. __ ‘rho ma oontrnot prtoo nbove mentioned i bued u.pon

the umuon that thoro wnl bo in the said oomtruotlon the

.-."-.- r<- e P

at their own ooat and o_:gponne all the mo.toriala roq,ulrod, tharofor, |
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which the said contractors are to be pald their unit bld prioes,

to=ulit:
No, OF PRICE AMOUNT
OLASS OF WORK. OU,YDS, PER CU,YD.

REINFORCED CONCRETE, (1=3=4 mix) 3,533 813,70 § 44,869,10
Reinforoed CONCRETE (1-3{=5 " ) 4,183 12,05  50,393,10
CONCRETE cveosncone (1"8-4 . ) _ l_ono 10,80 HOthing
CONORETE .vvvvevess (1=38=5 " ) None . 9,56 Hothing
EXCAVATION IN EARTH seevsceoscs 1,600 0.40 $ 840,00
EXCAVATION IN CEMENTED GRAVEL

AND LOOSE ROCK esvecscsnces Hone C.90 Nothing
EXCAVATION I SOLID ROCK ecevese 636 3,20 & 3,003.20

Totalesoccens 997,805, 4C

It is understocd, however, that should the said.contraotora
upon the doins of the said work be required to do more of any of
the various clacses of construction than above estimated, they
alhiall be paid for such excess at the unit pricec above mentioned,
while ochould there be lees of any of the various clasoes actuslly
done, their pay shall be nocordingly reduced,

THIRD. The outlet pipes, putes and valves provided for in
said pleas and speocificatione are to be furniched znd delivered
to the said dam by the eaid owners, snd are to be inctalled by
the said contractors without additional cost, the sald installa-
tion being included in tho concrete prices hereinbefore mentioned.

FOURTH. The said owners are to huve the ripht to meke any
changes or alterations in the ealid plans or opecificntione thnt
they may at any time hereaftor desire without the imposition of
additional 1iability on their behalf, except that should ouch

changes inorease the quantity of the various olagseo of wozk re=

_ quired the sald controctors ohall be paild for such oxcesc at the

_'unit_prloa. hersinbefore montioned, while chould such changee

diminish the amount of work required to be done, the amount whioch
the ocig,oontraotorn are to receive 1o to be reduced accordingly.
It is espeoinlly understood and agroed, however, that no variation

1




fron the eaid plnnﬁ or opeoifioations in either materials, quan=- .
tities, workmenohip, deoign, or in ony othor respeot, will be recogw
nized unless cuch departures are ordered in writing by the engineer
in charge of the oald owmere, horeinafter mentioned, and that no

aot of any agont of tho said omers shall be demmed o waiver of

tho requiroments of this ocontract in this regnrd.

FIFTH. All of the said work 1o to be construoted under the
oupervieion of the naid John 8, Eastwood, horeinafter otyled the
"enginecr in charge®, or suoch peréon or perscne acting under him
as he may designate, or such other parson or poerecns as the said
ownors may hereafter designate in the plaooe cnd stead of the cald
_John S. Eastwood; snd the said onglineer in chnrée ghall be the
sole judge of whether any materiale furnished for the cald work
ohnll be in compliance with the said plans or specifiocztions,
and as to whether the work ic belng construoted in a good and
workmanlike manner, cnd he shall have the right to reject any
materiales by him at ahy timo deemcd not to be in compliance éith
the requircments of this contract, and to order torn out and
reconstructed any work by him decmed to have been conetructed
in an improper or unworkmanlike manncr, and his decision shall
be final and binding upon the sald contrzotors., It is understood
and agreed, howover, that any faulty or unworkmanllke conotruotion
of any of the oald work shall not bo codsidered acoepted by the
sald owners, or assocnted to by them, by reason of any act, or
fallurec to aot, on the part of tho 20id englincer in charge, or
on the part of any other.person or persons,

SIXTH. It io further agroed that the s2id ocontractors shall
~eonstruot the aaid dnm.with.Bivnzold.-Portland cament, provided the ..
[lano‘naeta wtth tha roquiromants of tbo oald opoifications, -

B!Vlﬁtﬂ It 1. futhnr'larood that. notwitbltandlng any re-
'qniromanto ot tho laid.planl, tho eald dan io tc bo when oonplotod '
at loant thtrty~taur (34) feot highor than‘th- higheot polnt |
tho top ot'th. prottnt dln at the ntld.plao-.



EIOCHTH., It 1o undoerstood that tho sald contractors in the
oonotruotion of the osald work sare to have the necessary righto
of ingress and.ogroso, and all neogosary water, without charge,
for construotion end camp ure, together with the Necessary ground
for camp and plant, provided, however, that cuch camp or Plant
ohall not be so looatBd ao to pollute the water of the said
reoervolr, | |

NINTH. It ic further agroed that the sald ocontraotors are
to ocarry cufficient liability insurance 8o that the cald omere
shall not be liable for injury to or the death of any person or
persons by the sald contraotors employed in the construction
of the sald dam, |

TENTH. The szid congractors are to commence the said work
7ithin ten days from the date of this ocontract, and are to prose-
cute the seme oontinuously znd diligently thereafter, Act of God,
otrike or deluays over which the; Sharp & Fellows Contracting
Cozpany hLave no control excepted, ond are to-fully complete
same oﬁ or before Januzry firot, 1918, time being of the cosoence
of this agreement in thic regard. In oase of failure to complete
cald dam on or before January 1, 1918, eaid Sharp & Fellows Con-
tracting Company agree to pay to Messrs, Murray, Fletcher =nd
Henehew, as liquidated damages, the oum of Fifty Dollars (§50,00)
per day for each and every working day after January 1, 1918 until
sald dam 1e fully complated, according to plans and.epeoifloations
herewith attached.

ELVZINTH. Payment ie to be made by the sald omers to the
sald contractore for the sald work as followe: On the tenth day
”of each month durlng tho proarcss of the sald work, the sald angtn.-r5

.  in chargp ta to rurniuh in uritlng to ‘the said contractors on eeti-

' nato ot the qpnntlttao or the various olasees of work done during
tho prooodins nonth. nnd thoroupon tha ‘sald omers shall psy to

i the aud oontnotoru 7# of the cost thereof at the unit prices

-~



hereinbefore mentioned. ?he balano; of 36/ of the contraot price
is to begome due ecnd payaﬁle thirty-five {35) days after the
conpletion and aooovta00{apy tho onld owners of the finiched
work, and upon the turniﬁhing‘to thom of satisfaotory preoof by
the said contractors that nll bille for labor snd materials used
have been fully poid, |
TWELIFMTH. Tho sald contractors are to furnieh the sald
owners with a satisfaoctory surety bond in tho sun of Fifty
Thousand Dollare ($50,000.00) conditioned that they will faith-
fully keep and perform sach and every term and condition of tiie
contract and that they will save the oald owners harmless from
all damagd, trouble and expensce by renscon of any failure on thelr

part to pay for any materianls or labor used in the construction

of the scid work, or by reason of any fallure on thelr part to
ccnatruct the same in a good and workmanlike wanner, and thie
contract shall not be deemed binding upon the soid owners until
the =aid bond shall have been so {urnished,

15 WITWESS WHEREOF, the parties hereto have hereunto cet
thelr hands on the day ond date in this agreement firot written,
and the cald Sharp & Fellows Contrzoting Company by C. A, Fellows,
ite President, pursuant to a resolution of the Board of Diroctore
of cald company authorizing him to execute contracts for and on

behalf of the ozid ocorporation.




STATE OF CALITORNIA,
COUNTY OF SAN DIEGO.

On thio 26th day of Moroh, A, D,,
1017, bofore me, the undoresipgned, & lotary Publid in and
for the County of San Diego ond Btate of Californis, pereons
nlly appeared Ed Fletoher ond James A, Murray, known %o he
to be tho persone whose namee are subsoribed to the fore-
going inotrumont, and acknowlodged to me that they oxeoutod
the same, snd poresonally cpgared O, A, Fellows, known to me
to be tho president of the corporation desoribed in and
thh ¢ oxeouted the within inetrument and aloe knovn to mo
to bo the pereon who oxeouted it on behalf of the corpora=
tion therein named, and he acknowledgod to me that such
corporation oxscutod the came.

Witness my hond and the seal of my suld office on the
day and date in thio certificate firet written.

tary i y
of Spn Dicgo ond Stote of Californila,



DRESCRIPTIVE AND DRETACL SPRECIFICATIONS
of the
NURRAY DAX
at
OLD TA MESA DAM
CUYAXACA YATER COMPARY
daacribing the
FASTVOOD-EULTIFLE-ARCHFD DAM

«=gQo~=

GENERAL MIMO&T‘IOﬁ.
LOCATION OF smuowai.
The struoture is to be located at the site shown on the
blue print map of the proposed oite, about 6 miléh,from the
City of 8San Diego, California, as shown on the drawinzs of the
same accompanyinz these spocificati onn‘. The location is the
salection of the Chief Engineer of the owners of the rroperty
upon which the said dam is t0 beconstructed, and will be on
the I;n'aa laid down on the Plan meingo‘.
GENRRAL DESCRIPTION OF THR smucmé.
| This dam is t0 be a structural dam of the tyrpe known as
The Eastwood Multiple-arched tyre, in which design, arches are
used for the water face deck and buttresses are used for the
surport of the same, designed earecially to meet the condi timﬁ
preavailinz at this aite, and o0 designed as to be_completod toa
height of 110 feet, to contour elevation of 2oc;. It will consist
o £ 29 arches supported by 29 'butzrouet;. The structure is to be
founded on a solid rock foundation, the cut=-off wall at the {ront
edges of the arch ring foundation to be cut into sound r«ck for
a tight cut-off and the buttress foundations to be sound rock,
roughened and notohbd'. The siphon opillway, of over 1000 second
feat capacity is t0 be looated on the north end, as shomn on the
pPlans, the cutlet gates to be located as near th» pressnt croeek
channsl as possible, dPstween bButtresses 8 and ® of the canpleted
struoture, and at an elevation of 65 feet above the present Qute
lots of the old dn;.
OENRRAL mmaxoni.
The general dimensions of the proposed 110 feet section for
Murray dam are as followss-



Slope of orown line of arches, 1 to 1, 459

Slope of back edges of buttresses,.28 to 1l .

Spans, 30 faeet fram center to center of buttresses,

Arc of extrados, angle of arch, 120° of sloping part..

Radius of extrados of arches, 1?‘.31 feo‘l';. )

Radius of extrados of arches, vertical head, 15,32 feot‘.

Radius of intrados of arches, varied with thickness,

Arch rings are monolithic heavily reint’oz-ood:.

The thicknesd of the arch walls are 1 foot at the toﬁ.
increasing to a thicknesa of 2‘.36 feet at the bottom, this giving
a direct laading of 326f per square inch with the water at
elevati on 206.

The buttresses are tC have the same loading at the odge
where they meet the arches, and less as base is aprroached due

to the tarer, the thickness at the top being 1,0 feet, and at
the base 4,09 feet,

STRUT-TIE IR MBERS,

The buttresses are surported and tied together by the use
of reinforced strut-tie beams, built as part of the buttress, the
reinfcrcement beinz continmuous from end to end and run into the
bed rock at the ends, makinz the buttresas walls the_oquimlont
of' short columns and zi ving them great rigidity and atlffnos;.

SPILL®AY.

The sighon srillway, similar t0 many now in service, ts to
gonsist of 5 sections having a cagaci ty of over 1000 é.f;;. as
shown on the detail drawings and J.oo’a.tod on the north end of the
structuras between buttresses 2 and 3, |

o2

The location can be as desired by the engineer of the
owners, the span chosen beinz thit nearest the right height to

give the required ocarpacity,.

EXCAVATIONS YOR FOUNDATIONS.

The exoavations of the overburden to re&oh the foundations
are to be so made as t0 ensble good soung supporting bedrock to
be reached for the buttress foundations and ¢0 rearmit the cut
to be made for the cuteoff walls Of the arch ring walls into
sound and tight badr'ook.. In rock nxcavation for the foundati ons,
only small and light shots shall bs used where blasting i8 neo-
essary, the shots being so rlaced as to disturd as little as
pobsi"ble the surrounding pround, The b;ad' rock must be cleaned
of all spalls or loose fragments before plzocinz ccncrete, The
arch rinz foundati ons oan bs excavated as a trench in 2ll parts
as an oren cut having the general cutline of the eliptic plan of
the arch rings, giving the cut such slopes as the materi.ls = ll
lay on, as an angls of repose, The excavations for the tuttresses
are best made as trenches for all depths, the ‘oum bei ny wide
encugh to pormit ereotinz forma inside of them, |
FOR CONCRRTR, |

As the type of structure is somevhat urusual in its shages,
the forms are designed as a part of ths dam to give the contrach-
or the advantage of past experience in their oonstmcti.on. and
t0 remove all nnoor-ta!nf.y as to the best forms to adort, The
‘forms are of wood, thoas for the buttrensses being of panels made
£0 regat and nse over and over, all so depigned as to fit in
any pnrt as well as of suoh simes and shapes as t0 give a come
plete cover for the wall in the handi est units and ahapn. The

-de



forms for the undersides of the arch ringu are made up as a

frame work of liners, giving the exaot shape for the arch, these
being made into a frame upon which is bent to shape lagpped i/a :l: 6
inch baards, makinz a foundation from which to space the panels
used for ths cutside forms for the uro‘haﬁ. The uae of these tormé ‘
is not ardi trary but are rscommended as the result of actual ex-

Forience in mildirg and will, if used, make the f orm work as simple

ag for a atrajight wall,

INTFRTION OF G¥WERAL SFRCIFICATIONS,

, It 18 the rurpose of theae goneral specificati ons to cover
in a general may all such mattsrs relatinz to the conatructi on
of tha structure as will lead to greater econamy and better work
in ths structure, but there is no intent to muke them rigid or
arbdbi wary.. The detail specificaticns to follow will contain the
requirements for ths work ¢¢ be done, Full supplementary instrug-
tion and field drawings of details and methods to advance the
work to the %est advantage will be furnished, as well as plans

for plant layout and metheds of grooedure,

OUTLET YORKS,

The cutlet gates are shown to consist of a pair of 24°
valve gatss, set in front of a pair of 24® butterfly gates, cone
nacted t0 a short giegs of lapwelded tubing, provided with a
flange t0=7hich to bolt tha butterfly gates, the valve gates
beinz bcltad to the flanzae of the butterfly gates, tho gomec-
tiona *o *h» service mains %0 be made by the ownerl. All of thege
to bs of a atandard make for th» required pressurs, and built

4=~

in rlace in the dam, The pipes through the dum can be set at
the timoe the arch face is bhuilt and oonoreted in, the cates
sot after thes dam is compieted and the byepuss closure is t0 be
oloaod'.
ADDITIONAL OUTLTET wom.
Addj tional outlet warks. ¢t0 consist of three service gates
rlaced in a bay to be at nlevaticnas 25 feeot, 45 feet and 65
foet balowr the crea3t of the dam, and dischirginz into a rool
f ormed bafxecn a rair of buttressas are to be rlaced as dir ected
by tha engineer in charse fcocr the Otvnferu'.
UNWATFRING
| ~The vratering of tho oite and the bye passinz of the nate
.uré.l t'lpw of the stream is t0 ba provided in zeneral by a low
doft‘er dam upstream from the site, tho water beinz pussed in a
flume over the workings, thae seepage beinz pumped int.o' the lume,
WVhen the wills are ur tc the leval of th= stream bad 'a flar gate
is to be put imt © one of tha arches to close an opening to be
left t o Fass the water temporatrily, this flap gate beinz s0 are
ranzed as to shut off the water, when {¢t oan be pagsed thraush
the permanent gutas, 't.i 11 the arace dbehind the flap gate is
filled with concrete, making the permunont aloaum'.
"MURRAY DANM.
UNIT STRRSSPS IN THR STRUCTURE.
Detaildl specifications for an Fastwood MHultirle~arched Dam,
SROTION 1,
In the denigns of ¢thim d'm the folloving unit ntrecnes
havs boén conaidsred as the maximum allomdble and all rarts are

designed and gonstruoted that these limits cannot bde exceeded

afe



RPTNPOR NCRETR,
when the structure .is finally complated to the oontmr. at ; " CRD CONGR
| 'PROPORTIONING AND UTXING,

' SECTION 2,

elavation 200, and i3 full of water to thnt lovel.

Lading on foundations, maximum 1?.5 tons ger aguare. rt.
Buttrenses in oomproaai cn, 325# per square inoh, .
Arohed deck in direct compression, 325§ per squara inoh
Foundation bases in direot shear, 125# cer -aquare 1noh
Stsel roinforoement, 14000# per square inch,

1, ..In all buttressss and footinzgs a oonorate havinzg a mix

of 1=21/2-5 shall be used,

2/ In the arch rinzs and 311 strut-tie beams and the gate

All of the abcve hamed astresses are the maximum in the
‘ gettinzs a l«2«4 mlx shall de uued.

& VOLUHRTRIO-H?ASURMTS.
3. Befare beginning work of rlacinz coner=zte, volu-metrie

fimal canpleted structure,
REINTFORCTMTNT.,

Steel for reinforgement shall be in shapes and sizes :
mezouraments shall be made to dotermine the exact proportions roe

called for on the detail rlans and in the specificati ons and
quired of eaoch slement of agrregate to mest these rasults und from

shall be of deformed bara, rrafaradly corrugated dars, :
time to tims, should there by any change in the quality of the

The rainfcoroemant for the arch rids is to be of deformed |
aggregaten, volumetric msasurements should te made to mest the

stesl rods as shown on tha Rainforoement gheet of the drawings.
changes necessary to keep the quulity of the concrete to thae re-

At* the bases of +he aroches thara are to bs ingerted stesl bars
quiréd standard of quality,

QUARNTITIFS OF EATTRIKLS,
4, In goneral thepge mixtures shall bde sudbstantially hased

Lo Jein thes arch rints ¢0 ths cute-off malls and als¢ to rein-
foroe the front in a longitudinal line at this point,

Ths stael shall show the following physical and chemical
on gravel or broken stone with 407 of voids and a barrel of 3,8

proportionss
cudbio ft, or 380 1lbas of Fortlund Cemont, The quality of the matere

Ultimate tanaile strangth, not leass than 80,000 lbe rar oq. 1n.

Yield Foint » . . 50.000 . ials for gonorete shall all be of the best, and no infericr mater=-
RElongation in 8 {inches ® . ® 10 per oent
Phoagphorus ® mora * Q,06 & W ‘4al ghall de permitted in the st.ruoture. aven thouszh it has baen
Sulrhur " » " 0,06 » =
Uznzaness ® less ® Q,40 @& *» - acgerted by the enginesr in oharge,

All vars must bs free from seams, flaws and oracks and m - Sement M Bogk Congrete
have a workmanlike finish, and befors beinz used in conorete 112 1/218 1 bbl P8 0,1, 19,0 eo.f, 25,0 ¢, T,

. 1:2 - 1 bbvl 7.6 o,f, 18,2 o, T, 1800 Ce L 8

it shall be clsaned free from all scale, dirt, paint and oil, ,
‘Sand and stone shall be measured when packed not more

All sacindary reinforcement such as wire, or ties shall de
' 0losely than by throwinz it in the usual way into bhoxes,

of tha hast quality obtainadle, _
MIXINRG,




5. Tha concrets sh:1l bs mixed in machine mixers and
machinas shall be so arranzed that the materials, inoluding .tho
water, oan ba rrecisely and regularly proportioned in batohes,
which wi 11 produce a cenorates of uniform consintency and color
with the atcones nnd water thorouchly mixed and incorporated with
*the mortat..

6‘. Tha comant, sand lxnd stone ballast, all baing perfeotly
claan ghall bs placed in the mchine in the specified progportions,
and be thoroughly mixed.. Ol;:in water shall then be added and the
mixinzg contimued until the mans {8 uniform throuszhout‘. All mater-
ials must b< accurately weizhed or measured and the quanti ties used
in sach batch carafully checked throughout the entire progress of
the work,

COHSIST?RCéb

‘f. The resulting conorete mixture shall be of such consist-

oncy as to move fresly and be sloppry und soft ~hen deposited, It

shall be in overy instance what is generally knosn as ®wet concrete®

Homevar, care mist be exeraised t0 not add an excess of watar and
thareby cause separation of cemsant from the agsregate, Eaoh batch
raust be deposited in place as Quickly us possible after mixing and
tha 2ntir~ mass muat have primary set within twenty=four hours, Cone
grate w-igh has oGmmencad to set before beinz deponited will not
be carmitted %0 remain in the vorl‘:.
PEPOSITING. )
é, All oonorsta shall be degposited wet and sloppy and shall

ba theorcughly spaded and puddled to remove air and imtil all the
intarstices betwean tha stones are thoroughly ﬂlll"od with tho agf,

tar, Yhen deafiociency of moisturs is lndiutedltlhllhlmu“

' - - -
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by lprinkling‘. Baoh batoh must be puddled and properly in place
before another batoh is deposited in the forms., All exposed oure-
faces of finished und unfinished work shall be kert molazt by aprinke-
ling with water under pressure at short intervals. The contractors
shall install far this purpose a pire line along the line of the
dam with bibs for atteching hoao‘. No walking or handling of matsr-
ials on conorste is to be permitted until it has thoroughly and
completely hardenad and all finished work ghall be yrrotected as

may be necessary by canvas or plank, Tayers shall be forred

wi th square 2nds and not slored or tarpered,

FINISHING,

é. The conorete shall be placed by skilled workmen and
all stones shall be wall worked back from the face of forms
by spading so as to produco a smooth surface and 80 that neo
ptone shall f;pprQ;O;i ﬂiq—f face of the work,

GROUTING.

10, When new work is joined to old work ©p to concrete
already sot, the joints shall bs gearified and all locose
material on the surfacs flushed out of the forms with water
under pressure, the surface then slushed with grout of neat
gement, or if still wet from the washing with neat cement,
dusted on the wet iurﬁ’mo.. The surface must not be grouted
or dusted unless oOncrete {s to be immediately lajd on it,

the grouting in all cases to immediately yreceéé the laying
of conorete,

TAYING,

11, Concrete shall be laid continucusly in so far as

possible and each layer incorporated with the ones previously



laid, ©Vhenaver it becOmas nacaasary to place fresh sonoraete

upon old ctnereta surfaca, ths old surface shall be cleanad of
all dirt, scum and laitance and thoroughly wettad and flushed

before daepesitinzg the grout and fresh conctete,

- 12, Ths construotion must be as nearly monolithic ap poOs-

givle, but if it is necessary to place the ofncrete in sections,
key blocks in the form of an inverted trunocated pyramid for ease
of removal without disturding the surrounding concrete of rroger
si m2 and arranzemant shall be imbedded in the coinorets where the
wor¥ {s storred 20 that the jeining »ork may later be properly cone-
nectad %0 1§. Vartical Joints shall not be permj tted in duttress
walla c¢r 2roh rinzg walls axcert as shown on the plans, The front
ad=23 of the buttresgses whare they are t0 bhe later joined to the
naw werk for the completed structure shall be provided with the
jeining reinforcement as shown on the glans and shall also® be pro-

vided with ¥%ey blocks fastened to the inside of ths-forpn and tm-b

beddad in the horizontal portions of the atepas to key the parts of

tke walls tog-ther,

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

fram tor to bhottom t0 give the required thicknesa, and th? wall
13 t0 be carried ur with such 1lifts as are convanient, dut in all
22398 must be leoft vhen ceasing work on a duttress wall so that
the rear or downatream end of the wall is higher thnn:th. t'ront_
by meuns of ‘emplrury boards placed acrogs the forms to ",,“““
staps or kaya, sach rising Mghor as the rear 'of mp “bu#‘i'cl'u 1.

apyroached, =10~

ARCH RINWG COWBTRUCTION.

14, The buttresses and their front joint should be
built fivet, or kept at least a good distance ahead of the
arch ring construction, preferably completed to the full
height after which the arch rings are built in place. The
forms for the under side can be carried to a considerable
distance above the place where the work is being done or
completed to the top of the completed butresses, tne walls
then being placed by using panel forms for the outside
forms, braced to the inside forms. The steel for rein-
foreing the arch rings should be put in place before
erecting the outside panels where the walls sre thin.

The outside panel forms must be properly spaced from the
inside forms i; give the required thickness of the arch
wall at the various levels. All of these dimensions will

be given in field drawings.

REVOVAL OF FPORMS,

15, TForms shall not'bo removed beford the concrete
is cﬁffioiently set, Duttress forms shall in no case

be removed while the concreté is taking its set, and in

not less than 24 hours after placing, for buttress forms,

not legse than 12 hours for outside panel forms for arches,
and for inlide arch forme not less than seven days from
the date of laying.

Reinforoing bﬁrn'muat not be jarred or moved while
the concrete is taking ite set.



FORLS.

16. A 11 concrete 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 close joints and for outside walls to

be of lumber dressed on the side exposed to the concrete

s0 as to produce a smooth surface on all ghowing faces.
*he forus shall be coated with a heavy o0il before using,
and where used over, as in the case of panels, must be
cleaned of aBhering concrete before being reused. A p % |
forms shall be thoroughly wet before placing concrete
against them. The forms for the arch rings need not be
dressed lumber. A 11 concrete is to be dense and have a

amooth exterior surface and any cracks or spalling shall

be repaired.

EXPOSED SURFACES.

17. All exposed surfaces of concrete in the super-
structure, or that portion above the natural eqrfaoe of
the ground and_epposed to view, shall be given special
attdntion in laying in ordér to produce smooth surfaces
in true planes uniform in structurd and appearance. ‘The.
corners of all finisghed edges, as that of the atrut8¥io '
peams, are to be clipped by inserting a fillet in the

corners of all forms for such parts of the work.

EXPOSED ARINTORCEIIANT.

18. All emposed reinforcement, must be coated with a

grout of cement after the work 1is completed to pitypqt.

rusting by exposure to the elements.

DETAILED SPECIPICATIONS
CONSTRUCTIOTRN,

---ooo--.

BUTTRESSES.

1. Buttressee are to be built of 1-2}.5 mix concrete ,
and ahnlih:e built with such lifte as are most convenient
but at sueh termination of the pouring for any day the
rear or downstream end is to be left higher than the front,
and proper keys provided in the wall at the point of cea;a-
tion of work. The foundatione ahall be prepared by remov-
ing all spalls, frégments, chips, shavings, or any foreign
matter of any kind from the bedrock, washing it clean
with a hose under pressure, dusting the surface with iry
cement or slushing it with cement grout as may be direc-

ted, and placing the concrete immediately on this prepared

sufface. The forms for the bduttress dbases at the foundae

‘tion should be of a framework of studs nniled to a plate

to bring.tho‘t§p to a level to begin the use of a panel
buttress foms, 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. A t the end of

~each pouring, beveled wooden blocks of convenient size

are to be imbedded in the fresh blocke of convenient

size are to be imbedded in the fresh concrete by preseing
‘govn into it till they are flugh with the top, which are

to be removed before beginning work on the surface, the
surface ' roughened and all loose material of any kind



washed out of the forms, till the surface is olﬁan. then

grouted or dusted and pouring immediately commenced, The '

strut-tie beam forms shall be built at the same timne as.
the buttress forms, and all steel shown on the detail
drawinge wired in place in them before pouring thenm.
These forms must be braced firmly to the buttress forms

to prevent sagging.

ARCH RINNGS.

2. The deck or water face of the dam shall be built
of 1-2-4 miz concrete placed very wet and very carefully
placaQ. The cut-off wall is tobe placed wvarefully in a
trench of such depth as will place all of it in sound
rock that is free from seams, the trench being perfecte
ly clean hefore concrete is laid in it, and the reinforc-
ing bars shown on the reinforcement sheet placed in it,
bent to an angle to fit the slope of the arch ring will
at the point placed. The concrete in the cut-off wall

is to vbe contimied up and constitute the base of the arch

ring and is 3 part of it. The arch ring shall be cast in

longitutinal 1ifts of about 6 feet, the wall being so
provided with keyblocks as to be continuous and Rexe no
longitudinal joints. ’

The inside forms are to be supported on liners cut
to the required radius for the point placed all of which
are given in the field drawings, these liners resting on
the projecting lddge of the bduttress. These linor.fdro
placed 7' 10" apart to make use of oven lingfh studs of

16 feet cut to fit between the 11nef;,“making a frame of
etuds upon which the " x 6" boarde are beht and nailed.
Collar bracee to stiffen the liners are put on at the
time of erection, the liners being assembled to fit the
required rzdius on a platform in the carpcnter yard.

The reinforcement is placed on the inside forms and sepa-
rated from it by means of briquettes 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 coneist of panels as shown
on the détail sheet showing arch forme and details.
These p anels are to be held in place by means of dowel
pins and over all a 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 buttrdes when the but-
trecees are poured. This arrangement obviastes the tying
of the outside form to the fireide by means of wires left
in the wall which are objeotionable as cause of weeping

" leake where the water follows thenm,

STRUT-TIE

PREA¥YS AWND ROOT VALK,

3. All strut-tie beams, including the one used for
a foot walk are to be continuous from end to end of the
structure till they terminate in the bedrock at the ends

i{nto which the reinforoing rods are to be run and concre-

ted in place.

‘The strut-ties beams are to be reinforced with rods



runni continuously through the buttrees walls, from .
ng LY e ' remainder of the walle. The outside surface of the deck

end to end and allof these are to be tied to the coross-
shall be cleaned and thoroughly painted with neat cement

reinforcement placed in the buttresses at the junction
wash as soon as poesible after the outside forms are re-

forming roots to distribute the stresses in the buttress- inved

es. The b 8 ced as to give the structure
s v IR AT . - . POOT WALK RAILING.

absolute regidity. The strut-beams are to be built at |
6. A wrought iron pipe railing is to be set in the

the same tiee and as a part of the buttresses.
foot walk provided by the widening of one of the strute-

*ISLD JOINTS, '
v tie beams, one side to have posts set in the top of the

4. ™Teld joints in the arch rings shall be thore
walks and on the other the rail to be set into the gide

ocughly roughened b icki and the feather edges of the
i . i - ds of the bean and run through the edge of the buttresses.

top and bottom of the walls broken away and cleaned out |
vy RN . i The railing is to be painted to the satisfaction of the

before continuing the concreting. Great care must be
engineer.,

ht t between both inside and oute
taken to secure a right join wee o 8 OUTLET WORKS.

side forms and old concrete at the top of 1lifts in order .
7. The outlet works are to consist of a trash

that leakage of cement may take place at this joint
ab no - . v. . J 7 screen made of light railroad rails set into the concréte

g it is essential that all surfaces, bofh inside and
3 . of the block of concrete constituting the bell mouth of

outside be as nearl erfect as it is possible to make |
y? P the outlet pipes set on the arch in the reservoir, the rack

them,
being vertical to mnke it self clearing. The outlet

FIMISHING SURFPACES, : '
. { " pipes are to be of 24" lapwelded tubing, peaned at the

5. All surfaces in the interior of the dam, such e
‘ ‘upstream end and flanged to fit a standard butterfly

as the underside, deck, wvides of buttresses shall be made
gate on the downstream end. These pipes should be dip-

mooth as poseible by the use of close woil made ,
88 ® po y . ped in asphaltum, and repainted when in plsce in the

. but cial finiehing is required after forms
— —— i . structure by the owners. The butterfly gates to be of

- t that any rough or porous spots shall
ST — . o . ‘ i DU E standard make for the required pressure, to have bronsze

1 d and filled with a mortar to match
T — : a - - 3 vanes and flange bored to fit the flange on outlet pipe,

in color and texture the conorete and be floated over with

AT | - the other side to be bored to fit the standard 24" valve
CmoterExrrtmstahckxxxXc a wooden float to resemble the

gate to be placed in front of it, The valve gate to be

oy



provided with a gshort piece of pipe bent to form a choker,
unless the pipe is connected to a main, in which o~se it

is not ndeded.

ADDITIQNAL OUTLET WORKS,

8. A 1l outlet pipes, valves and gates to be delive
ercd to the contractors at the damsite. In addition to
the regular outlets at the bottom of the dam, in a space
on either side of the depression in which the pipes are
laid, a set of a butterfly and valve gates is tobe placed
which will discharge into an open bay or pool formed be-
twecen two buttress walls, from which it is to pase under
the reduced pressure to the main pipe lines. The exact
location of ;hia is to be made by the Engineer of the
owners before required to be set about 65 feet below the
crest of the dam.

A ¢t an elevation of 45 feet from the crest of the dam
an 18° valve is to be set.

At 25 feet from the créﬁt an 18" valve gate is to set.
These two gates are to be arranged so as to be operated
independently of each other, and are to discharge into
the pool at 65 feat below the crest.

‘SIPHON SPILLTAY STECIFICATIONS.

9. A siphon spillway of the approved Italian type
@s té4 be provided to regulate the flow line in the reger-
voir within 4 inches, from elevation 200 to 200,33, and
to have a discharge capacity of over 1000 feet per second.
A sapillway of this type, having 5 bays, each to be

5' x 3' x 4" or 13.5 square feet in tr.s§i§ato bdi;@g;gqgf_ﬁf;.

between a set of buttresses to give the required working

heafl of 25 feet, preferaﬁly between No. 2 and Yo. 3 on

the north end as determined by the engineer for the owners.
These 5 bays will discharge 1080 second feet at 40

per cent of the theoretical spouting velocity or 1695

second feet at 70 per cent. The static head will be

reduced by the back water, making the efficiency variabls,

“ but the disch.rge in excess of requirements.

The arch ring of the vertical head is carried down
to the foundation to form the rear wall of the spillway,
the upper edge of this wall being tipped fotward to form
the lip and slide for chgrgigg the spillway, this lip
being made level, and also supports the hood by means of
the web walls as shown on the drawings. |

The front wall consists of a concentricic arch ring
get 3 feet in front of the rear wall and the bays located
between by the use of radial wedb walls,

The fRramtxwxkx interior web walls are to be 6 inches
in thickness and the end wall and the front and real walls
are nine inches in thickneses, all heavily feinforced by
meangs of steel rods, all web walles being radial. The
front wall continued, forms the hood and cowl. The base
of front wall is cut away and is provided with a sharp
edge 1lip to facilitate the escape of the entrained air
from the crown of the hood when charging. Three column
buttresses set td guide the water parallel with the bdbute
tresses of the dam, support the front wall which is also
an arch supported by struts to the buttress walls and foot-



walk. - The lower strut le placed well above the discharge,
and all walle are out away at the b.ses to facilitate the
diacharge of thd waste water.

The lower air seal is maintained by the use of an
auxilliary dam or rollway placed across the downstream
ends of the buttresses, consisting of a pavement laid on
a loose rock form, carefully laid, the pavement to be a
part of the floor on the upastream side and to be placed
on the bed rock on the downstream side entirely inclosing
the rock filling.

A drain connecting with a low cump in the pool and
running through the buttress on the low side is to be pro-
vided to drain the pool dry when out of service.

A wing wall, to consist of an extension of the dut-
tress on the low side ie todbe built to e¢arry the spill-
way water clear of the dam and discharging it into the

canyon.

CLBAKING UY,

10, A fter the work is finished, all materials,
rubbisgh and debris shall be removed from the sita, and the

site cleaned up satisfactory to the enginoer.

PIELD SERVICE,

1l. Field drawings of all parts of the works in
"ench detall as to make all parts of the work plain, as
well as instructions as to bost and most economical methods

=11l bh'fﬁruinhod the constractors as required,
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