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Memorandum to: thd:Chief Desi nin' E 'ineer [
(E. W, Lane," Raaearrh Enginaar ﬁagiﬁq_ 1_‘ e

Subjeﬂt: Digest of Tests of Stone,¢Parcolation, and Watar Table.w;.fﬂ"

égipesb;ofTChumiéélfTeétu;df€Stohé;sf‘_ .bff'

;Strata’B. - BtrataC .

Phosphorus Pantozide'Pas - 0a8 o0
&nmmrhmRMes%a';ﬁy}_ f__-'d5x {f‘mzuu
Total Alkalies Naz0 A_ ‘~.]1i'_  :_- SRR e 2 3«“’f;T,;2ﬁ2'
Ignition Loss . o ffjla 4"1-7  lm¥25Zé'
Magnesia Mgd0 = ‘ o 31 '_ 30
Caleimn Oxide G20 . 263 :  L2k
Alwmna 41,05 ERE T g
Total Iron: Fe203 o _5__' ‘.15{51  : ; sty
Siliea’sio, 0 g5

.Carbon-'Dim;idejrCO2 - ”.\' IR 7_?9,§ v o




CRizestoof Fhvzleal Tesls-of Stona.

Stratum B  f*v“StratumiCJ

Density, a rtificially driod, ap. Sr,__] T 173";-f=4y' 1 93
. Lbs nﬂr ca f*‘¥f ; b ».;¢!;~ 3;“;L2n

Denaity, artificially saturatad, ‘sp. gr.;" 'Vllrl . f;fhf‘;} 2, 206
B Lb . ppr cu ftf@,:}_‘. L 137

vAPPAfent specific:grhvity"f S _f  fffj‘ ' f} i' fif? f‘-f 1 92
Specific gravity (as:of cdment)i‘__.; 7 3{*‘ ;:A i 7  {N¥ *2i66,u” ‘uH,

‘Water absorbed % by weight .~ n 69 flj.b_ R
TN wolume ';V e enas RS IR

Voids, % [ L s e
Hardness (abraéiva)"- Lo L hw;gi} . _:F_   ; ,fH;}ff'Q.iﬁ2:L ; "

Linear dimension charge ' L
Perpendicular to: bedding R R e
Original cond. to saturation, &7 40000230 40,0024
Mo odry, o lgi0589 ~0:0782 -
Saturated todry, oM 20,0612 ~0.0798 .

Parsllel to-bedding direction A = & O PRI TR
Original cond. ‘to- saturation,- Y © 00,0008 < 0 40,0063
o drY.' AN —0'0352 - ; "'O'OL‘BO
-Saturated to. dry,“ AP S ~=0.0360 o =0.0544

:Parallel to: beddlng direction B ‘ RO - S
OPiginal cond. : to saturation, 4040039 - 40,0028
‘ n dry, L =0.039 - lpiok23
Saturatad to dry, M 0MM33 000596

Number of ‘scaking and dryinw C}»leL proch-ng Lo R
diaintegration : ‘ S s

‘Number of cycloa of boiling and drying produc—
ing disintegration .




.Digestiéf Cmnbre"slve fu ts on Stoue of Puundation TR

Slx-Inrh CLbes._

bomprab51ve streng h on bed

Normal £0 Beddlnp Plane. Q"f77[ R

Averagefg: f
_-“ﬁézzaﬁg_zg,ﬁf

As-:eceived:at_labqrqtqryff '

‘Artificially dried"’

n saturated

‘After: several drying and

saturating cyclea

Modulus of .elasticity

‘As.receivedaat’1aborétqry‘

‘Artificially dried

B saturafed

.Shearing across grain in condi— -

tion received

‘Poisson's ratio

As received‘atzlaboratéryxfl:

Artificially dried

" . .qatﬁrated'

0:(10 -

“1628 ooo:@i;‘lf

’ f}567 oooz

"Jﬂ¢#25fté~b¥46f_

Loy

Cog10

";o;:?gﬁa;;:asff*"’

fofAverage ‘H SRk
.."‘.‘:_Vgtpgta C:."‘i".-"t". o

1 %3_‘[529 «eL (4 cycleu);j 3ﬂ:ﬁ
;[(eybleg);,ts;o (9 cynies)wj R

522,000
420,000 ¢

320,000

‘o, 35ﬂiiﬁ{-ﬂ'
0 20 to 0 JS
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,Applying tﬂ:s formuxa, aduzmjng thn ra+¢o cf uezk Lo <ﬁ-hnuv flow auf-

1. 53, as determ‘ncﬂ bOVe, Fives 1he follOW1nFrau tdffdxobabzlity Of 33 : ;'

‘rloods at Alhajuela-

Time

1 vear a2 LT g
5 oyears f' ﬂf3ﬁ" ‘ R 7ﬁhf‘6l 6“ M
10 years B L T 76 500
25 years - . Lo O 7yR00. Sl s, 200:
50 years L ,r,s'*,il?O;UOO@_' :‘“13?111 100
100 years 4 S X+~ 8000 0 126,000
400 years R0 OOO‘ ”]' “,s”1 56, UOOj? 
The ons and five—year flooda of thia table aeem tno high but the"
50 and 100-year frequencieu are: not unruaeonable.”:a ‘__ ‘H"

‘A8t udy of the recorﬂs of the AG yeara beginning 1879 indiw
catea alternate pe"iods af : high and low floous, beginning with 12 yearsl
of high floods, ‘then’ 15 ysars of low flooqs followed by 5 vaara of
high, then 12 years ‘of low and ending uith A years (or more) ox nighwas3“

ﬂOOd.S [ ‘

From’Hemo.aNo;:3. Retention Vcluma Nece g Tha pnrpossstof the R

"Haddan Dam: (Alhaduula p*ogect in order of importan"a are°xl€J"
{a) . Increaoed wauar atoraga for drv uoaaon lockages aﬁd
incidenual pouer production at Gatun *1 practicnble.‘i* 
. (b) Flood control.: to obviata Lhe necoasitv of ntccsslvn use ﬁi L
uatun npmljnay to resulata uha heibnu of Gatun Lake. |
- (e) ‘Power productlon au Alnajuela. | _ : -
(d) ‘Prevention of excessive currents in the . canxl channel at

‘Gamboa. (This is of minor importanca.)
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Compresaion asrrecéived
Aftificially saturated
Oven—driad 11041:0°f"'

After L cycles. dry to weL
Tested wet - :
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oy
BRI

Anunhar test of tne comnres

from Strata B anduc 18 samples frqm each strata, from holoa L—h to‘ |

L—9 inclusive gavl

Lompreasive abreggth jn 108. per sq. ln.
. g . .

:'€Strata B  [?$f f jStrata L

:As received | A '~§ _f_?'7:i 1669 1§.C??hrfi‘?;1528,fﬁ‘f,-:%H”5

'Artificially‘satuﬁéfed *i .‘ff' fj ul598 'i

Oven~dried . - [ LT goan




~-Cores‘from Madde\:Dw siFe '

: b ‘LAY, amount X Chan :Av. increaae SV lAv. increase in
Mark tElav. 1:0f water ‘i oi flow rselids concent: ‘#1ixed :residua’ conf
-tDepths - .passad in e with vtof water parts_ﬁﬁjtant ‘of 'water:in

) H

time_:: rer milliun. ”f:narts er'million

H 1 bours i
$ i » H Bk i
'L—h;—B'°"‘" - — g ¥ : iy
L'lll-"c « a1 e 1 ‘4 ‘3 :
L-5<B o0 £57.,9 y g
L"S"C » & ! "-3-'4..1 H 1
L-6-B , . 47,2 . g
Lab=C .y 1 <2001 " —
L-7-B i .. 3 #3100 Y —-.-._
L-"?- e 3 +13.6 H . 1501
L-8<B P 4 +52,2 T . NS D
Il L, 413__3 : e 993
! 3 T 2L Lo

i Reco"ds wWarn kepL or the elevstior of the bround waFar ln
drill. hules in order to detennine the poaition of the water table.‘

The. resulta o! “the’ testware shown on’ rigure 2 -at :ached h-re:o. S‘Ef-*"‘

\

Hbight of- Concrete

Testb on- the weigh"of concrate*shovedrweightu var"1nF

Trom l'h to lLL z lns, por cu. ft., generallv‘close to 150 lbai;per {1,fi

o
5.

ﬂcu..‘t., uith -an avarage of 150 7 lbs. per cu.:




