
































































































Guch condition will occur on yin time of maximum flood of 
90, O O second feet, ;hioh e st inn. te may occur en ce in 500 to 1000 
yearu, and in su h ins · n e ill la5t but f'e hour • 'l'h- maxim 
hei ht o v ter in th reser oir ince it ·a oompleted aa about 
3 2 feet below crea of dam. this ia in the flood of 1927 h n 
th · ter stood ·ithin f ur feet of the ere t for bout four hour .

Had the large flood of 1916 occurre ·nee the dam a co plet d
the ater ·ould have stood t a  maximum height of l foot f�o the 
er t o.t' the dafi1 and ould h ve toed i th n 4 f t of the crest 
for about 'el ve hours. · i th the spillway improved, die u ed 
later in this ep o t, the maximum height of · t .r for a 1916 fl.oo 
ould have been 2 fee below the crest, and ould hav tood ithin 

4 fe of th re t for about t 1 hours. 

sc pt in tim a o large flood, th 1 ter tands t l at 15 
feet belo the ore t. It i therefore &e n that th i u.m str 

entioned in th1 re 01·t m y occur b rar 1y. and if they oecur 
ar u tai n d but for sl ort t im • vurin - all but the ort 
periods of  times the strease are oonaiderably l s than tho e 
di cue din thiQ report • 

.wound t ions 

The geolo y of th d it � a d crib d by Dr Tol n, g 010 •

it f Jtaoford Uni er ity, is as follow 1

"Th foundation con ieta of a variety of vole nic rock including 
l y rs of rhyolite, ba lt and of ande itic glo r • ·r:n se
form . ions bolong to th group ola 1f1 d 'pr - itic olo nic '• 
At bou 100 yards bove d to th right of th structur , th l v 
foundation r cka are · n oont ct i th t-he younger intru i ni • 
A zone of int ne h rin, nd. probably of minor f ltin 
th spill ay to th ri ht of th d • r1\hi zon of ne 
ever, probably does not riou ly fee the dam tructu.r 

'l'.h found tton rook i cut by ry pr min nt zo o ar.
the surfnc rock is locky and ubj ct to rav llin o of
overflo water • l:>pill a.y protection th refore e t

In ner l th founda ion rook ay b oon id r d ti f ctory. 

th 
olo 1c 

mp of h � ,1 lo ie l �Ocl ty of ric a f 
faulte in thi p rt of liB.liforni , thou h uf 

e in alo pro.xi mi ty to th d· m, 

'.th record or th "' t 6n in r ho 

ful orutiny ·a iv n the foundation for 
pro s Of h ork. In th botto of th 
carried from 4 to 8 r t into b dr ck n on 

ny n xoa.v tion wa c rrie to d pth of fr 

o s cur good £oun a ion •
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l.·nchM ·•·he e �'Pe not .xc s · v •pproximately 145 p�und pe� squar v • � 

t;hould the (.;ro.ct�a in the b ttr s rc:f rr d to later. ext nd o 
a to pa ti rough he arch rin s nd the ba e, di fer nt di tri-
bution of the oundation pre ur ould re ult, ·1th i wn pr 8 -
ur of about 28 tona p r  qu re foot, ,hich the foundation would 

fely stand. 

In pection of the footin s of the buttre ae after t n year of
rv · oe, nd of t1 e e .. po ed rock t the cla. i te, oho at h found• 

a ion is a ly trong o upport tho atructur .-

G in t le 

ly e of th but r 
tre hich re not e.xc 

,hen oon id r d 

If con i der d s o olumne the det r in ti n oftre ia ubj c t  t ion nd conj ec ur 1 

all 

tend to incr a th · re es. odern p otio t t the bu tre �e b ad qu t ly reinforced br c ho· ver, that the buttre ill continue to o· ry t vided th structure is not subj oted to t h  ehock inoBrthq-....ai.-= o ma or int n 1 or th t u tin fro

Cracks in the Uuttre e 

in th bu.ttre 
a.t r in the r 

o to h V o
qu nt mior
c b V 

no 
cban e n the idth 

r, 1922. up to the tic of our ex n tion of 

� er ck been 
in t t • A ty C 

r ner .x 

th 
ho 

Wb1 h 1gb 
r cords of 
1n w t r l 

i 1 
t u 
n Yt n 

OU 

pp 
i n •

n r e p 
hor n l v

p t • 
to t 

in bu. 
o1r. 

45 

h unit 

b ndin 
, h V r 
r quir 
b 11 • 

pro• 
n 
ll6• 

prior to
ur -
n 

1ud d 
our 

n 

r 

ht 

.. 

.Uu 

se 

buttre s 11 re hi .h nd al n er, 
to e by id l ep at d conoret ruts. 
the all 1 t b ub ct to i d fl 
h ave been efrectiv in prev n xc iv 
by th tact t. at h r truotur erve u 

earo, during hich ti e it aa once subject 

n 
ea 

,.. ,. 

Cr ck 
torag of 

of the 
Octob 

t t 

a.r rep 
votr. nd 

of 

r 
er C 

8 

t 
i 

oor of th 

h 

t 
n t J. 

of Wh 

t 

• 



.trrom the ep r te graph of the er oks . ha e pr pared co • 
po ite g neralized graph for te hor·zon al and vertical. oompanenta. 

h in .. the gen r l. behavior of th crac s during the p riod of 
me sure ,ents (Plat s nd 9). 

f'.'he r pha eh<r that the er cks obt in t eir imum idths 
durina the inter nd their n ini idth durin l t u er ..

�ho i a gradual s all increase in the �idth of er ks from 
on se eon as compar d to that oft e pracedin se on. he av r 
annul permanent incr se in th ve tic l nd horizon al co ponen • 
of the idth of er ke each · oximately on - undredth of an
inch. 

·; find t t the vari t ion, n on am hav 
no relation to t,1 vari ti n · n he idth of the er the 

tudy of str sea in the u tree o s no ·ioad · h 
could ave pr duce t 1 er ck • oonclu t t 

,·1 ee as well a th -varia ion in r 
e pans on and oontraction re ultin c e and 
moisture condition tog th r ith eh e occur the 
p r od of h rd nine of ne concr e. r an 1 t in 

idth ts due o th lon . time continu d r nka e of in the 
proc es of hard nine, n ater r transmi th �or-
t ion of th buitr se l.Y n bove the ae thi p 1' vor 
th •idening of the er in th p r od. of oontr nin th 
concrete and r its n n of the era.ck durin th ubaequ nt 

xpansion of th concrete. In dition c1o ur of tl 
crack y be mech nic lly restrict d by tn lod nt of dust or 

ll p t1ol a of foreien tr. 

The pre no of th c th do 
eir t bility. �ho\lld Ok in t b d 

to xtend up a.rd od oo throug oh ring 
r to the founda• n o c l l e the 

portion f om th lo r portion o d v ondi• 
tion a umed by r. r h z 1 hi ly 1 • 
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( ) For th ort ion of th d t of h er ck: 

Sf ty factor agai t overturnine 
Coefficient of lidin 

imum foundation preseur th l 

(b) �o� the portion of th d aat of h 

-->· • ty factor again t ov rturning 
Coe:f:fiv - ent of al ·din · 

aximum foun ation pre Ul.. t rac 

-= l. 485' 
:::: .,82 
- 27.6 tons per

sq ft 
r C 

= 3.22
= .8 2 

-l..8 7 ton p·r
q.ft.

2. aaum.1n he onor te of t ear h barr 1 tt xten ion of 
ai a ,o poun s p r squar inch t n ions t 1e era

( ) 'or th por ion of t dam t of' the 

� f ty factor , inst ov rturnin� 
C ffioient o� lidin 

a.xinn.u :foundation pr · ux- .t h l 

(b) For he portion of th d

�af ty faotor i t 
C fici n of lidin 
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urnin 
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':1:he b 
t mp rato stres es include the addition str s due to 
the 00 

a ure of' 1.5 ° . 'lithout this th imum co reasiv 
ncrete is approxima.t ly 600 po�nds per qua.re inch. 

£ l 
tr a 

'rh 
b se 0

� e

t�rCh rin section at �levation 205 �out 5 fee bov th 
f et de � e rc.n t11e lo ·est point of' t .. e • ·rhe additional. five 

10 ""at ,tn of � · ter ioul . Live slightly l.ar r atre a a for th 
nectionarch ing. 1r t � cantil ver a tion resulting �rom he oon­

'..i.'He ed 
0t. the base of tho arches ·1th the :foundation i n l te • 

rants 
uc ion in arch tre� e ue to this cantilever action ar� 

th; n 
t
h

he �oncl.usion th.a the imum str ases are those obtain d for 
0 ring at 'l.ev tion 2 5'. 

ln the oo put tion o tresse no l.lo ance for 
th i'fect of th increa e of .olatur oontent in th •hich 

ould tend to offs t t}e tresse due to £all int roper tur • 
L1c O data re rd1.n.:., the di tr1butiori in moi tu1·e content nd iv 
exp n ive otion do not justify detailed computation o� tr o 
re l tin th r frot�. but it i kno n that th y re of con id r 
ma nitude and robabl or than o�f et th str a es due to f 
te p rature. 

P. consider ti on of ll fa.ct or roduoi 
to h conclu ion t nt t_ rch a are a£e. 
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Ile recommend tho. to re ist an earthquake of a major int ns­
ity the buttresses s.:..1oul.d b braced cross ise o the stream by 
tie made capable o reai ting bendin tr ssea� �h findings 

nd recommendation o · •  De-well p1lY to major arthqu ·e • 

· 'he recor4s a 1.ov. that ::la.n d ie go a. s verely shaken in 181.2 
and ain in 1857. ·1· re i e re eon to b li ve · hat the Lake Hod 
nm ill d ubtleae e s  bJect d ai so. e ti in the future to 

e rthqu k s o:f ma· or in tons it i s. c.rher for 1 t ould rudent 
to reinforc th d ain�t uch a contin ency by th�oough bracin

1i of the buttresae in , nn r similar to hat su gested by .v e • 

�•10od b'lo s .3p1ll 
lmprov 

city, and tipill a.y 

imum ,t.'lood 3inc Compl.e ion of D 

Th .ma.Jtimum f1ood sine 1917 i t t of 
a major flood and a o er t e tim s 

largest ainoe 1917. 

-

ruaxy,. 1927, 'ihi 
1922 £1ood, th n xt

T� hyd.rograph of th 1927 flood �rep d ��-Gr en giv 8

th di cbarg of th 's.n Di gu.i to t'i ver, t the L k Hodg G .�p11i o.y
t int rval o durin th from Jr bru ry 14th to 17th, l.927• d 

'l'he maximum ere t di ough th spill ay 36,000 sec on 
f t. 

I 

G 

f 

0. 5 
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To ompar thi f'lood 1th that of 
itnum on r oor , it 1s nee to co flood fl. a it ould h -ve i thout 

t o s no produced by i 
th into th r v�ir 
u i . to ge y ou 
dis ge our ,. 
(Pl 10). 
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•fabl.e No• 1

pt;L00d �lo 1Jischa:fge of San Diegui to !ti v r t Lake- Hodges 
in F�bruary 1927 without and -1th effect of �torage 

Date Time 

2 pm 

3 

4 

5 

6 

7 

Out£l.o 
l) • SC Hl,rg

in 
S O • ft• 

5,200 

5 300 

6,1.00 

7.500 

9,000 

10,000 

14,400 

8 14,800 

9 15.200 

10 1;-,600 

10t45 15,900 

ll 16 9 300 

12 ia.500 

l 21• 00

l.:30 22.500 

3 23, 00 

.4,500 

S 26,800 

6 28,800 

7 30,600 

8 33;000 

9 34,700 

9130 36,000 

11 35.000 

12•30 361000 

Re erv 
Ga.ug 

. tteiept 
117 55 

1.17.60 

11.7.85 

us.35 

118.90 

119.20 

120.60 

120.80 

120.90

121.00 

121 l.O 

12i.,65 

122.35' 

l.22.?'5 

122.85 

i33.20 

123.80 

124.JO

1 4.75 

1.2,.30 

l.25'870 

126.00

12,.80 

1.26.00 
J;o 

Outflo mean 
disoh rge n 
oec ft. for 

m an time 
o period

5,250 

5,700 

6 800 

8, ,o 

9.Soo

12.200 

l.4,600

15,000 

15�40 

15,75'0 

1.6.100 

l7t400 

19 ,. 800 

21.aoo

22,750 

23,750 

2,.650 

27,800 

29.700 

31,800 

33, ;o

35.3,0 

35,5'0 

35,5 o 

Computed inflo 
discharg 

ithout tor 
for me tim 

of period. 

6.500 

a.100

0,000 

1.6.700 

19.000 

35',000 

17.000 

17.400 

16,,00 

35.000 

26,500 

19 ., 800 

35,!)00 

17,000 

36,500 

33,�oo 

33,000 

41,,200 

37,0 0 

47,7 °

41,0 0 

,o.o 0 

32.,0 

40, 00 

1 

, 

l ,.., 0 70 



a.ximum Flood on ecord 

Th nnximwn r cord d f1ood f1o i that of J nuary• 1916. 

Information nd d ta for th flood on thi and o her tr 

in vouth rn Cal if orni r g ven in ter vUppl.y p r ;426 of 

th United tate Geologic 1 Su:rv y on outhern CaJ.if'orni

loode of J nuary 1916. 
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J • 2.7 

� 

1 • 

0:0 

6, O 

12; 0 

• • 

" .. 

• • 

laOO P• 

3: 0 P• • 

,. 0 

121 0 

. ., 

• • 

61 o a. • 

Di 

iod 

2,700 eo. • 

6,oo 
4,350 

29,200 
52,400 

61,450 
70,,00 

70,,00 
70.,,00 

,,.,oo 
68,ooo 

3,,700 
50,600 

17,,700 
26,7 o 

Y.t 1916. 

torase 
oved apill ay 

G g Ht. Di Ht. Di charge 

116.8 2 700 116.8 2,700 

117.0 3.300 117.0 3!l300 

122.1 20,000 122,l 2� 000 

124.l 28,00 123.9 Jl,200 

1271tl 41 000 126,55 45, 0 

128.9 50,000 128.0 54,0 0 

128.95 ,0.400 1�7.4 ,o ,, 400 

12,.4 33,600 l 4�2 32,000 



Comparison of 1916 and 1927 flooda 

lthough the 1916 flood roduc d a er t £101 verJ much in 
e:xoess of that of tlle 1927 fl.ood, the d-ily di o rge t"or the day 
of' IDD.Ximum flo '1 as J 11 a.' t .. 1 · ·er ~ �te fl.ood f'l.o for bo 11 noods
,ere ne rly h s Je, as in�icat d by th foll.o ·i dat: 

D 11y iac lar 

2-15.-27 18.486 
. ,..J.()m 7 73,5 & 2•17-27 11.70 
2•18-17 '1222
Total or 

4 d ya 1c6.498 

- iver

1•26 16
J.• i-16
l- 16
1-29 16

es 

,.a,o 
73, 0 

29,770 

21420 

118,840 

Th f'ollo 1
the flow 0£ the n 
of run-off ·as o ai 
1916 and 1.927 .. 

st flo dat n th 
tream at Hodges h<>Yi t 
d rro al.1 part oi tho 
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0th r llajor �l.ooda 

w ter uppJ.y Paper Uo • 426, on t t a "To deter min 
hether the flood o:f 1916 as mor or v re than pr vious 

flood in douth rn Ca.J.._f r ia, e rob - G -de of the arlY 
re ord� �ncl any old r id n a oft County er mtervie ed.• 
The re ult of thi inv , ti tion are 1 n on 35' to 40 of 
the r, and =hil t· ar �ec ari1y b sed on dat an· 8 

t
te-

ment s, -..1 ch are not and an not b d by s ur · n . 
f flo, • tn arc he b obt inabJ.e From ·.1.1 inf or ti�n 

110 �
x-

fl ode occurred n t l! an Die :ui to iv r • prob :bl� in t e O 
927 1no ord r of magnitud 1916, l 62, 1825, 1833, 18�4, 1891, 1 

ad 1895 

A :flood ith a er 0£ th t o 1927 or 
oecond f t, ha.a fr q ncy of ab u t ono in fif een 
flood iih a er a f1o of that of 1916 or bout 70, 0 

ha fr qu noy of bout one in on hundred y a 
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Gauge l.. Hei ht Head Discharge in Corr spondin 
or 

1ater §U,"t'face 
on spill ay ou.bic fe t a.l.U of O in 

ere t p r 6eoo s,=Cut, 31.2 
l.16 l l. 280 3.66 
11

i 2 g• 640 3 68 
ll 3 530 3.62 
lJ.9 4 9.061 3.28 
120 

l 
12.,00 e20 l?l 16,000 3 ... 11 

l.22 
i 

19,880 3 06 
12 23,500 2. 99 l. 4 9 27 • E>20 

�:�d 125 10 3-1,845 
126 11 36,150 2 84 
l.2

i 
12 40, 90 2 .. 78 

l.2 13 45,200 2.76 
129 1 51.coo _ 76 
130 15 56,ooo 2.75 

The bove �e ulta i ·cat that £or au e h  1 h 1n xa 
3 f t on the er st of th 111 y. th eon itions �or 
cha g become progr si el.y unf'a or bl 1th n 11cr s 
hight. This i du 1· ly to t v ry ;oor condit on 
channel of appro c to h s .... ill o.y. It i our o inion 
pill· a.yo n b 1- rovod -o · to giv a c eff ci nt of 

ir :formul.a qual to 3.30. 

y for, 1916 f1ood 

Th or flow a.t th pill 1 y h b 
spill ay in it pr nt oondition, n l o  
to gi"V a co f:fiQi nt o:f C in th tr · 
in:flo and th outflo for th o iti 
in T bl. 2. re ult th Uo 

,, n 

l." or t pre 
tor to 
1 h gaug 

1.05 et bl 

2. For th 1 pro 
to 5f..OOO 
f t of' 
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Table No. 3 

Flood Flow Di�oharc of ..;an Diem to 1 iver at ake I odg 

tor a lood greGt o· ·1th aamc 

flood 

From computations b-sed on �pillw y D char e 

Disoharg a.ted Di 
bi stor � 
For time 

Da Tim fl V n '-

Ja.u. 27 0100 .m 3,400 117.1 
,oo 

117.6 0100 a. • 7,700 
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12,.55 1100 P• 9 .ooo
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The spill ·ay ol nn 1 d n tr •a from th northerly 
o t e .;.pill iay " y not· al.lo t at r to e c pe �reely. 
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s not uffi tly detail 
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Concl.uai n s  

Lak e Ho -� 5 dam i aaf' t o  
xc  �-- t · n 1 th  c· e of 

carry the load , 
na.j or e rthqu 

r o  ided 1, . t t p ill 
: �event ov rtopp in�. 

y i i ov d t o  

2 .  JJ rt1 ... cr1akea of j or int n aity  oc cu:rrec! in 
1 12 a.g n in 185 7 .  T e r e  is r e  on t o  
beli ve t hat Lake od d ill t o e 

f 

fut ure t ime oubtles ubj e t d to 1milar 
arthqua.k e . To re i t  $U Oh arthqu e th 

da u t be r inforc d by t or ough b cing of 
the but t e • 

3 .  The p p · 0 ty i 
di C-1 flo od of th 
1916 flood 
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r. Edward Hy tt, Jr.,
St te ngin r 
� cram nto, Californi 

D r Sir:• 

Sept mb r 19, 1929 

&ubj eta Lale Rodg D 

On Au u t 21. 1929 you r que ted m to prepar and 

t forth th prinoipl s hioh hould gov rn th d sigh of

yst m of bracing to properly r 1nforc th Lak Hods

Dam a in t arthquak. At th am t 1m • you hand· d to

for mination dra ing o in d tail of propo 

of "h y t m of r intorc ent of the pr en buttr e 

d 

dam. a pr par d und r th dir ction o 

gin r 1n Charg , �ur u of t r D 
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h ight of buttress to thiokne 

small quantity. 

of buttr a a r lativ ly 

I present, then• in ht follG s d tall d p cif1c -

tions for the d 1 of y t m of br oing for the L 

Hodg ad • 'rhe matt rs therein h ve b n discu sed with 

ea r .  �tch v rry, Herrmann nd Kempk y. 

Cov ·rins; th ig_n of L 

sh 11 b 

cing 

d 1· tr l.ly by-1. Th buttre

Y t m of horizont nd vertic l to b. eon truat d

in p irs1 on on oh id of th buttr 

2. Th v.rtie l ·p cing of the horizontal m ber

hall not XO d rom 10 .0 16 · th er g thiokn 

th buitr b te n uoh horizont l 

J. The hor1zont l p oin · o� the v -rtic b � 

of 

heJ.l not xc d from 10 to 16 x v r g th1okn of' 

th buttr . b l'l uoh V rtio l 

pres nt pil· tr ong th do n tr 

h 11 b r S.ntorc d. by n inolin d th buttr 

hich h ll. b con truot ci 1 t 11 th p1:U" o of 

t r. :t:hi ct 1nte ·lY Yi.th th pr nt pil. 

J."· re1ntoro·· pil at r, h J.l b oo 

1- \h · · rtie w1 .... aJ.·-'"''�,g-r in {l.) (2) 

id r ,d to b 81 l r 

nd {3 ). 
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structural frame &hall be designed to resist a total. hor1-

eontal force aoting in a direotion parallel to the face of 

the buttress and equal, to one tenth of the sum of the 

weights of the ot:ruotura3. frame" the bUttress and the a&-Ched 

ban-el of one bay. The dietribution of this total force 

eha.ll be in proportion to the aotu.al. di&tr1butione ot the 

weights themaelves. but shall be considered to aot at the 

panel points of the frame. All members ot this structwral 

fJ'ame shall be designed to resist the direct loads• eheare, 

a�d bending momenta brought upon them by the assumed foroes
0

under the assumption that such members aot 1ndepen4ently of 

the buttress. 

6. The vertical and horizontal memberG of the &tructural.

frame Bhall be designed aa vertical. a.nd horizontal bea,nw 

reepeotively carrying horizontal loads equal to ona tenth 

the weight of the proper proportion of the paneis which they 

subtend. Each of these vertioal and horiaontal. bt$.B'4.6 Bha1l 
'be considered. to be simple beams, i.e., not reetra.ined at 

th.eir ends, and the h.oriaontal leads comiDg upon them •hall 
be aeswne4 to be triangular in shape. 

1. The horizontal load. coming upon each pSJ.ir of ho:ri•

eontal and vertical members shall be o.&Bum.$4 to be d1Vi4e4 
equally between the two member$ t<»?mlng each pab. 

8. :fhe maximum •ou.nt ot 1oriaitu41nal ltltael foua<i

necessary in any eection of $.nJ' vertical• h<>�1aontal and. 

tno11ne4 member of fiiuch etructm-al :trame &hall. be mad.econ• 

tinuous througb.out the length of' eucll. members smd lta.pped 

JO 4i�eter@ With the eteel fl!"om fAdJOining apwut!f),

 



9 . �he but tresses shall be supported lat erally, i .  • 

in direct i on perp ndicul r t o  t h  ir  fa e a ,  by yet m of 
all t..o canyon w 

continuou t:ruts hioh hall xt end from c nyon wall /Th 

line ot strut shall b plao d t the pan f point of the 

truotural fram s referred t o  abov • nd h 11 b ·prov id 4 

1 th foot ings at t he ir nd to  prop rly di tribut e t ir 

lo ds to  the ide of th canyon. 

lO. oh but t r  hall be a um d t o  del i er load to  

oh 11n of strut equal to  the ight of th t port ion of 

the but tre nd truetural frame t ributary t o  the r pect-

iv l in e of' trut s .  In g neral , such tribut ry port ion of 

the but tr s and truc .ural frrune is qual in are t o  th 

pan l or b y hiah uch l in of trut upport 
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more effective. Another adv ntage of the use of the o nt 

n in that thi fram ork may b built in short otion • 

al.lo ing each section uffici nt t to take it initial 

Jor hr1nkag befor oonor ting adjoining s ctions. I h v 

u ed auch m thod of con true 1 n nd have found that shrink•

g er Qks r prao�ically eli i t d. 
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• Edward Hyatt, Jr ••
St t .. ngineer, 
S cramento

1 
California 

Dar Sir:• 

Sep·ternbcr l9i, 929 

Subj eot : Lak Hodge Dam 

At the conferenc held in Mr. H rrmann off 1c • 

on ugu t 21, ther bin pre ent your elf, your 

A i taut • w. A. P rk1na, ll'. Etchev rry, l1r H rr nn

nd mys lf� th str ngth o� th L�ke Hodg t Dam nd 

m_thod of r infording this dam w r under di cus ion • 

• Perkins pr nt .d a report to th tate

n in r mad by himself and �·. w .. H. Holm s nd und r 

d t of' Auguet 1929 .. There w also pr ented a blu p�int

ho ing propo ed r inforoing of th buttress 0£ th d

ubmitted by " • H. N. S vag , thi dr . ing b ing mark d 

Rol pr nt din their r port propo d m hod of 

tr ngthening th d Th propo d r info�oem nt co it d 

of t o di plU- gma ox- cro 1111., pr umably oontinuou 

throughout th l ngth of the truotur , nd 

of thct p1l ter forming th d n tr am ·d

4! s g 
' m thod of' r intoroing the da.m 

rte ot oontinou horizontal ·. 1.rut b t 

nd the . id. all of th c uyon.
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of reinforcing submitted by , v ge r not tiaf ctory, 

( ) th t th d tail proposed by . s rs. Perkin nd Hol r 

..iperior to those o · �Jr. �a.vag ( 3) that the d 

r inforcing he bu ·tr s es should inolude th 

irabl method of 

tiff ning of the 

buttre es 1n a dir ction parallel to th or t of th dam by a

Y te of bra.cin hich o-uld di vid th surfo.o of th but tr 

into rectan u.l r an le, (4) tha it a not the provinc of tb 

t Bn in er t 1 n th d t il o:r: uoh bracing• but ratb r 

to indio te th type ich would b uit bl ·and to 

t forth the p oification by hich th arr em nt nd iz 

d d ta1 e of au h einforcin IIll t b d t rmin d, (,) th t I 

be r que tod to draw up u p cifica.tions,, nd (6) tbat in th

pr P ration of such p oifi tion th thought hould b k pt in 

mind th t the r quir ent to b t forth in t o e ot th Lak

Hodg dam might be us d a a pr o d nt tor th trength ning 

ot other d 

Th discu ion l ding up to th 

out th point th t sine ou pr ious 

indicat d tbat th chief d ng r to it 

oi ion brought 

n ly i Q this d had

t bility 11 sin th

ff ot of rthqu

oul.d th r for b 
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aid. t.h q,u · ti.on of prob bl rthqu • nt:lon lr d:y 

b n d. of tb t ot hat ·.. r II P r in 114. Hol Bt in h 1:r 

� port, propo ed to r inf'oro th do nstr m pil t � ot th 

uttr a ·• th y b 11 ve th t th r 1 o e ng r ot th or k ,
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.ru. 2

�11PR-C\t:A!UI0:5".lA:Eifli,ICATION FI�D• Octoner 
s
27 !.1�g��

1 fq3:a
INCLUDING THE PLANS AND SP'ECIFIOM;I�� . to noLelvlO

.b'!))IJ. qoU?;:t� ee�'ILO� :Co 
'lejn� 10 noLLlvlu 

ThiS1viJs:JJtdee1ertify that the within applicati�n, including
t-..) • 0 I [',.l"'r, 

� c: f( � ( � .r i Is . j- '.)(, 

plans and specifications for ffi�.Cr�pa,iDJof' La:lfe .J!Q:dlgEts,:.druq_- Noo

1�s-:i:. I ner& fie'eiilexa.Jriineli a:fid tha.tsame :La ... he.1'.!8.0y .appr6ved.,)Idu1i�ct
V ;/I 

• fl • ) 

to the f' ollowing terms and limitations : 
-3:tnJ O L, ,1'l 'ro {JrJJ.� •. o i( !l ... 1o c.. ..;,_ r.::. .. l<> }.:t ... D �

..,

1 10(3,o�s•fpue tion wo!!.lt 1s1la:bl. l5Ei �colDillend ed �OI}GO"r beft0'1'e' ..cJa;mai,y
e,-.0I -1 1.,34:; VO �q ,..i.:; ;;:) fj 'lO . I O i j .J "lLic.� � ..J ·d )'!0 i \ ba foaj j .& 

• II 13, 'I.: V ., 1 B } ! • ) � (,.. � ) '!1 j -i J 'I 3�-j 'IO

2. Construction work shall be completed on or before June
P,3Q;, .i.9...94.J -,.1 I {JJ ... ':t :,j '� 0 ' ).L'-. f ·'..... :::. : ,. , "\ I rlC '1:8!! !O e .. i'l1

i .,  .L l !Ol .u ;jJ. 'JC.,� � � .J , , • •  3')._._ 10 ! ) . J J..; l( 1'IOJ Z ..1J3\T6.

3',10 ll'bJJs c,app·�oval ,ft<t>e:s: no.t �fule.il.t1de, m'o,n �mil lrc.11±..Ehei deemectJan 
, �•-.,__as,sent �o ,--miY pucyontied l".i!liii ta tiol'i fo_'};?) !l818J�icmJcQntt,iined 

in the application, o,t; rtl:ie; :-i11ia,;1:>:Lli>ty•-rof rrtne �ap'p:l�ant 
make repairs to said dam, nor shall it constitute a waiver 
o.fl ari:y:rr..i.ighit JoD' the'Ip-eople of'Itlie Ste.be Of C-S:�1).tor.n.ta,r.or 
any a gene y or department of' s ta. te go-uernltlen t�, W-Gra-{1'\l,:tl! 
compliance with existing laws, or a waiver of any remedy for a violation of' such,lawE. 1 J _ 

-ucf t'!1 .o el _io .. 1 v 'lOV l I oj ..:.u;g�l , !V rr::> j .so:,.r ..:: l m.c.b erlT • I 
+l i f' erl:1 nl C1 • tJrwc::) o :. ·, rt.a ,. ni. nso!)r ol "' 1 CJ .i 1.o v;'I.oj 

• J • •• • .. .. : • •  .r: t., CI o�.i..!. �--1 .oee

82.A 

Wi tne;_�§ .. Jniy Jl:fantt,..,,ar:f<!ltner'rafea1 fthe Department of' PubltW :\\forksof_ the State of California �-- thi�1.J.8trofda:y Q:1f' OV�1:)�) -1�}3
______ '!oj�s�Jnoo .y �WAFg) RYATT_'Ieenl�n� .v

state Engineer
ooa.ra • ,;., r.ro YTl o 'Ieenlgn::t! olI..s.o'lf>"'l .. l 'oamr.o..; • .. ( bor ...,1 ) 
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