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(.
Mr. Joe B. Frygr, Chief
Engineering Division
U.S5. Army Corps of Engineers, NED
424 Trapelo Road
Waltham, MA 02154

Subject: Big River Dam Testing - Phase I

o B
Dear Mr. Fryer: ) > \efra g

Enclosed please find four copies of our report entitled
"Report No. 1 laboratory Soil Testing, Big River Dam, West
Greenwich, Rhode Island."”

We appreciate having had the opportunity to perform this

testing.
Very truly yours,
GEOTECHNICAL ENGINEERS INC.
- S it
. e et £
VAT i
/Gonzalo Castro
Principal
GC:ck
Enclosures

Copy to: Charles G. Tiersch
Chief, Foundations & Materials Branch
w/enc.
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Project 78484

Mr. Joe B. Fryer, Chief

Engineering Division

U.S. Army Corps of Engineers, NED N
424 Trapelo Road

Waltham, MA 02154

Subject: Big River Dam
West Greenwich, Rhode Island

Dear Mr. Fryer:

The purpose of this letter is to comment on the results of the lab-
oratory testing performed on a sand sample for the subject project and

______ y B = ) L Lialhiies i L

presented in our Report Ho. 1 dated October 18, 1978.

[0

The tests were performed on a uniform fine sand obtained by the USCE
from a trench at the dam site. The tests were performed on specimens com—
pacted to a unit weight equal to 100% of the maximum density obtained by
the USCE in a standard compaction test. For the density at which it was
tested, the test results indicate the following:

1) The sand is strongly dilative for cgnfining
pressures of up to at least 4 kg/cm and,
therefore, is not susceptible to liquefaction
under these conditions.

2) The potential for deformations which can be
induced by earthquake loading is a functicn
of the design earthquake and can be analyzed
using the test results summarized in Figs. 11,
12, and 13 in our Report No. 1.

vVery truly yours,

: GEOTECHNICAL ENGINEERS INC.
. - Ve
. .7 - .
f'4 "} A ( . .
Gonzalo CaStEro, Principal
GC:ck

Copy to: Charles G. Tiersch
Chief, Foundations & Materials Branch
w/enc.
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1. TINTRODUCTION

1.1 Purpose

The purpose of this report is to present the results of
stress-controlled cyclic triaxial tests and stress-controlled
consolidated-undrained triaxial compression tests performed on
reconstituted specimens of sand taken from Foundation Trench
FT-1 at the site of the Big River Dam in West Greenwich, Rhode
Island.

1.2 Scope

Five bag samples, each containing about 50 pounds of moist
sand, were delivered to Geotechnical Engineers Inc. by the U.S.
Army Corps of Engineers for this testing program. The five
bag samples, taken from the same stratum of material at a’
depoth of 8 to 10 ft in Trench I''-1, were thoroughly mixed to-
gether and the following tests were performed:

7 Stress-controlled Cyclic Triaxial Tests

g=controllaed Consolidated~{indrainad

b=4 il AL AT Nl e L A L LT il L S AT

ial Compression Tests

2

x 0

1l Grain-Size Analysis

1.3 Authorization

This work was authorized by Contract No. DACW-33-78-M-3395
between the U.S. Army Corps of Engineers and Geotechnical
Engineers Inc. (GEI).



-2-

2. OUTLINE OF TEST PROGRAM

2.1 1Index Pronerties

Five bag samples of moist sand taken from a depth of 8 to
10 £t in FT-1 were thoroughly mixed together nrior to perform-
ing any tests.

A grain size analysis was performed on the mixed sand
and is shown on Fig. 1. The sample consists of a uniform fine
sand (coefficient of uniformity = 3.0) with about 5% medium
sand and 5% silt. .

A Standard Proctor compaction test was performed by the
U.S. Army Corps of Engineers. The maximum unit weight was

99.0 pcf at a water content of 17.2%.

2.2 Experimental Compaction of Triaxial Test Svecimens

Prior to preparation of the triaxial test specimens, ex-
perimental compactions were performed to determine the distri-
bution of density in the triaxial specimens.

Two specimens were compacted in a split mold lined with
five individual rings. The rings were 1.4 in. hich by 2.75
in. diameter and were fitted tightly in the mold. They effec-
tively divided the compacted specimen into five sections of
known volume so that the svecimens could be easily seomented
to determine the dry unit weight of each individual section.

Each specimen was compacted at the optimum water content
of 17.2% in seven layers of equal weight and height. A layer
was carefully placed in the mold, and its surface roughly
leveled. A surcharge producing a vertical pressure of ~1 psi
was lowered to the soil. Each layer was compacted using an
Ingersoll-Rand pneumatic hammer. A regulated air pressure of
v15 psi was used to achieve low frequency, high amplitude vi-
brations. Vibrations were applied vertically throuqhthe sur-
charge until the surface of the .layer settled to achieve the
desired height corresponding to a unit weight equal to the
Standard Proctor maximum unit weight. The next layer was then
placed and the procedure repeated until all seven layers had
been compacted to form the specimen of the desired unit weicht,

99.0 pcf (1100% of ASTM D-698).
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- The mold was subsequently removed, and the soil within
each of the five rings was carefully removed and oven-dried
to determine the dry density distribution within the total
specimen.

The results of the two specimen compactions are presented
in Fig. 2. The data indicate that some variation in density
did occur over the length of the specimen, but that no trend
in density variations vs height occurred. Had the lower layers
shown a larger density than the average, it would have indica-
ted that the compaction of each successive layer was increasing
the density of the previous layers. Since this did not occur,
which is typical in dense sands, the compaction procedure used
for the trial compactions was also used for the test specimens.

The test procedures and results of the two conscolidated-
undrained triaxial compression tests and the seven cyclic
triaxial tests are presented in Sections 3.0 and 4.0, respec-
tively.
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3. STRESS-CONTROLLED CONSOLIDATED-UNDRAINED
TRIAXIAL COMPRESSION TESTS

3.1 General

Two stress controlled consolidated-undrained triaxial
compression tests (R-tests) were performed on the combined
sample of sand from FT-1. The consolidation stress conditions
used for these tests were as follows:

g
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1.2 Procedure

The required amount of air-dried soil was thoroughly mixed
with water to achieve its optimum water content of 17.2%. This
soil batch was subsequently divided into portions of equal
weight for each layer and placed in closed containers. The
first layer was then carefully placed into a split mold in which
a rubber membrane had been inserted. The membrane was held
tightly against the inside of the mold by means of a vacuum.

The layer was leveled off and compacted, as described in Section
2.2. This process was reneated for each layer.

When the compaction was completed, the top drainage cap
was mounted in place. The mold, specimen, and top cap were
then placed in the triaxial cell. The rubber membrane was

fitted around the top and bottom drainage caps and a vacuum of

about 15 in. Hg was applied to the sample to provide some
strength to the specimen. The mold was then removed and the
dimensions of the specimen were measured. The cell was assen-
bled and filled with water. fter application of a small
chamber pressure of 0.5 kg/cm®, the vacuum was released by
permitting water to enter the specimen. IHeight changes were
observed and measured with a dial indicator. Water was per-
colated through the specimen to increase the degree gf satura-
tion. Back pressures ranging from 4.0 to 12.0 kg/cm® were
applied to achieve a B-parameter >0.95. The test specinens

were then consolidated to the desired effective stress conditions
as indicated in Section 3.1. The anisotropic stress was applied
in several small increments to minimize deformations due to
undrained shear.
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The drainage valves were then closed and an increment of

A £ n [~
eviator strgss was applied. The increments ranged from 0.5

to 3.0 kg/cm®, the smaller increments being applied at the
beginning of the test. After each load increment was applied,
readings of pore pressure were taken periodically until they
stabilized, which occurred within 3 to 10 minutes. Subsequent
load increments were applied until a strain of about 7 to 8
percent was reached.

Ao

3.3 Results

The results of the two R tests are presented in Fig. 3
by means of three plots.

Shear stress in the 45° plane versus axial strain
Induced pore pressure versus axial strain
Stress path
3.4 Comments
The rate of loading during the test was slow enough so
that the pore pressure could equalize throughout the specimen
during each loading increment.
The test specimens were both strongly dilative at the

effective stress levels used for the tests. The angles of

internal friction were 37.0° and 37.5° for the two tests per-
formed,

S
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4., STRESS-CONTROLLED CONSOLIDATED-UMNDRAINED
CYCLIC TRIAXIAL TESTS

4.1 General

Seven stress-controlled consolidated-undrained cyclic
triaxial tests (CR tests) were performed on specimens made
from the combined samples from FT-1. The consolidation stress
conditions imposed on the specimens were as follows:

- 2 = _
Number of Tests Oae kg/cm Kc = olc/03c
4 1.9 2.0
3 4.0 1.0

4.2 Procedure

The procedure for specimen preparation, saturation, and
consolidation was identical to that described for the R tests
in Section 3.2.

After consolidation was complete, the drainage valves were
closed, a symmetrical cyclic deviator stress was applied to the
specimen, and a continuous record was obtained of axial load,
nore pressure, and deformation by means of a strip chart
recorder.

4.3 Results

The results of the individual tests are presented in Figs.
4 to 10. Each figure is a plot of the following:

Peak cyclic deviator stress in compression
and extension versus cycle number.

Peak axial strain in compression and extension
and double amplitude .versus cycle number.

Maximum induced pore pressure during each cycle
versus cycle number.

Table 1 summarizes the CPR test results. Three summary
plots were prepared which show the relationshin between the
applied cyclic deviator. stress and the number of cycles to
reach a doubhle amplitude strain of 2.5, 5 and 10%, Figs. 11
through 13, respectively.



4.4 Comments

The test specimens appear from visual observations to
develop uniform cyclic straining at strains less than several
percent. As cyclic strains increased, they concentrated in a
rather wide zone generally within the top half of the specimen.

The pore pressure was measured at the ends of the speci-
men, thus it is not necessarily representative of the pore
pressure in the most highly strained zone of the specimens

-~ [T I I

I £ 1
because of the relatively rapid rate of loading normally

in these types of tests. i

In general, the recorded pore pressure shows a substan-
tial increase in the first cycle, particularly for the
isotropically consolidated specimens and a gradual increase
afterwards. 1In the first few cycles of the tests on isotropi-
cally consolidated specimens, the maximum pore pressure occurs
under maximum compressive load. When the axial strains become
about 1 to 2% during tests on isotropically consolidated specimens
and for all cycles during tests on anisotrooically consolidated
specimens, the maximum pore pressure occurs whenever the
deviator stress-passes through zero with dilation occurring
under compression and extension loads. The increase in the

maximum pore pressure continues until it becomes almost egual

to the confining pressure with the effective minor principal
stress being reduced to 3% to 5% of the consolidation pressure.
Thereafter it rises more slowly until it becomes equal to the
confining pressure several cycles later. When the pore pressure
becomes almost equal to the confining pressure, the stress strain
behavior shows for the first time that some deformation occurs
with little load increase followed by a stiffening both in
compression and extension. Since this stress strain and pore
pressure behavior is indicative of practically zero effective
stress somewhere in the specimen, the cycle number in which this
stress strain behavior was observed for the first time is
reported in Table 1 as the number of cycles to reach o, = 0
rather than the number of c¢cycles where the actual record shows

g, = 0.
3




TADLE L - ATRESS-CONTAOLLED CYCLIC COMSIOLLDATED-UTDRAINED TRIAXIAL TENTS

FOUNDATICN TREIXCH PT-1

DEPTH B-10 ft

Twat | Initial Ory l.hit. Weights Effective| Consolida- Back B Cyclic Cyclic uzher of Cycles t» Roach
Ho. Watar Consol ida~- tion Preassure| Value Daviator fitross
Content | In Corpac~ | In Triaxial Call tion Biruss Etresa Ratio Double Asplitude Straln
tion Mmoyld Prassure Ratio - . Egual o
()| After _ . -0 -0y {a. =0
tnicial | consoliaa- | - & x u 1 "Yey| "1 3cy] T3 .5, 58 10%
i c [ =
cion - - P
tH o, /o 2 senl 3
' pet pct pet kg/ca i 3¢ kg/ca kg/cn
cx1| 17.2 98.7 99.8 99.4 4.0 1.0 4.0 0.99 | 2.2t 0.28 11 [ n 14
cz| 172 98.7 99.1 9.5 4.0 1.0 4.0 095 | 1.93 0.24 23 16 22 3
o3| 17.2 99.0 9.3 100.0 4.0 1.0 4.0 0.96 | 2.5t 0.1 11 6 10 13
- @ (2 (2}
cws| 17.2 98.7 9.1 99.4 1.0 2.0 12.0 0.96 | 1.14 0.57 100 9 103 o7
cws| 17,2 98.0 99.6 99.8 1.0 2.0 1.0 0.95 | 1.7 0.69 m 2 29 M
a7 17.1 9.1 100.5 100.6 1.0 2.0 11.0 0.95 { 1.n o.a5 10 8 10 13
crs| 17.2 90.9 9.4 99.7 1.0 2.0 11.0 0.96 | 1.2 6.9 10 s 8 1

(1) onit weight datermined with the speciman undar & vacuum of about 1% in. Hy.
(1) Runber of cycles to reach a saximm compressive straln equal to 2.5, 5, and 103, respactively.

Gootechnical m:jlmrl inc. . .P:u‘jccr. T04B4
October 13, 1978



Laeb. 4-3 rev. O 28 May T4
U.S. STANDARD SIEVE QPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 43 2% 1 % % Y% 3 4 6 BI0 1416 20 30 40 50 7O 100 140 200 o
100 + : e S B B i o S Lo e gt : AR B,
'I...‘\\
\\\
90 \ o]
80 \ 20
=
E 7o . 30 &
© by}
l; z
@ o
- @
z 50 50 2
« 3
- o
Z 40 60
w
o B
m U
w
70 «
a 30 \ 0 w
\ 0.
20 \ 80
0 \ 50
N
o] 100
300 100 50 10 | 0.5 ol 0.05 0.0l Q005 0.001
GRAIN SIZE MILLIMETERS
GRAVEL SAND
COBBLES COARSE 1 FINE COARSE | MEDIUM { FINE SILT OR CLAY

U.S5. Corps of Enginecrs, NED
vlaltham, Massachusetts

Big River Dam

Geotechnical Engineers Inc.
Winchester, Masgsachusetts

GRATN SIZ2E CURVL
TRENCH FT-1
DEPTH 8-10 £t

Project 78484

October 10, 1978 Fig.




Laver No.

Trial No.

% Compaction

100
|
I
|
i . —
i
I rriaL 1 O
I
: TRIAL 2 O
|
I —
|
|
! ///
t
t
1
|
I
|
|
|
P ]
L r
|
i
.
|
|
t
[
[
|
i
!
a7 98 99 100 101
Yd, pcf
Target Average Maximum
Pry Unit Dry Unit Variation
Weight- Weight
nef pcf pct
99.0 99.5 2.4
99.0 98.9 1.4

U.S. Corps of Engineers, NEL
Waltham, Massachusectts

Biqg River Dam

UHIT WEIGHT DISTRTBUTION
TRTIAXTAL SPECIMENS
TRENCH tP-1,

DEPTH 8-10 {t¢

Geotechnical Engineecrs Inc.’

Wl nechoae b
wing

P A, SO
aester, Massachuscetices

Project 78444

October i, 1978 Fig.

2




Shear Stress

Induted lore Pressure

16
12 — o0

B | =

4

oﬂ‘ /0/ .

‘[~ /U’

[} 2 4 [ ]
Axial Strain, ¢, 13 :
R-1
]
2.0l I 2.0
[+] 1.0
| |
-2.0 .i\.\ . : 6.0
~ .
£ f
(23
S |
=4
< | I
2 ] |
% -6.0 ! o 0.0
' ‘KOI\Q\O
-10.0 . l , 14.9
n 2 4 6 “

Axial Strain, v, -

R-2

+ 1.9

o

<11.0

ipal Suresna

ﬁl. ka/cn?

Effective Minar trine

16 ‘ 1
|
12 :
| +
i L]
;
i
H
4
&
0 4.0 8.0 12.0 16.0 20.0 24.0 28.0
g, + 0
1 3. kg,cpz
2 .
Dry Unit Woights - . i=
Svrbol Test  |Initial - ffectivdConnol i Feak
Triaxial Spocimen [Cousoli- |dation langle of
Ka. woter In Mold dation Strea Internal
Contaent Initial | After fesg |Intern
Pregsure{ Ratio Friction
Consoli-|"" "
dation e, K .
c i [ b
" -
» pef pof pel kg/fcm= :"c/ck degreos
® el 17.2 98.9 99,4 100.0 4.0 1.0 1.0
o] B2 17.2 99,2 9.9 | 100.1 1.0 a0 7.5

J.5. Corpa of Enginecers, NED
Waltham. Massachuwotts

Geotochniecal naincorn ine.
Wincheater, Massachusersn

Hig Hiver Do

R TEST
TRENCH FT-1
DEPTH B-10 fr

I'rojuec

t 4A1

Qctobar 7Y, 1978 Fiag.

3




= T~Compression

Cyeclic Deviator Sfress
(kg/cm2)
o

-2 = Extensicn’ -
-4
15 -
Double
/“Amplitude
10
g /
o y4
E'; 5 /////Compression
A 0 ———-"’—"— _;fl’
T o~ o ———
felis N
0 N
v _s ™\
j
w N\, .
> Extension -
(8}
-10
=15
3 G ’/,",———
o 3 4 ]
7832 e
T oo -
{=
= 0}
l L bl N R 1
2 9 10 20 50 100 200
Cycle Humber 0. =4.0
x2°=1.0

U.S. Corps of Engineers, NED

Waltham,

Massachusetts

Geotechnical Engineers Inc.

Winchester,

HMassachusctts

Big River Dam

CYCLIC LOAD TEST CR- 1

TRENCH FT-1
DEPTH 8-10 ft

Project 78484

October 11, 1978 Fig. 4




4
1]
7]
o
L ¥ .
pr 2 — =—Compression —
1%
S ~
8N O
o L
& ©
z
9 -2 “ Extension -1
I
3 4 .
15 T
Double
’/Amplitude
10
3 /
Lo ] {.
o
- 51- /———‘,_Oompression —
g Wi
= o — -—"/,
-t
5o —
" ~ i \\\
o -5
2 \
o ——"~Extension
G -10
-15
8 4 —
o0 __Aeff’ . _
LT TR /
o E —’4
T w0 o 2
[ ~
g = =
A 0
1 2 5 - 10 20, 50 100 200
[ N R R N |
1 2 S 10 20 50 100 200
Cycle Number 63C = 4.0
Kc = 1.0
U.S. Corps of Engineers, NED CYCLId LOAD TEST CR-2
Walctham, Massachusetts Big River Dam

TRENCH FT-1

pEpTH 8-10 ft

Geotechnical Enginecrs Tnc.
Winchester, Massachusetts t Project 7B484 October 11, 1978 Fig. 5




Ja

1 T
in B
3 ‘,,Compr0551on
5 2
0
Moo~
QNI-';
ERCGENY
S~
a8 =
.2 -2 _;-——Extenéion
0
P
© -4
15 !
. Double
Amplitude
10
3 /
5 y 2
+ .
e 5 A w—QOompression
RS L~
| = n _./
o v
o —
iz N
-5 N
3]
-
3 = — ===N=—Extension T
G _
10
-15
4
o
307 _ A/r_i——
ﬂoHNﬁ /
3
'Um!':_jz .
oo 2
SLE
T ot
=
~ (8]
2 5 10 20 50 100 200
Ll el | I R |
2 5 10 20 50 100 200
Cycle Number 63c = 4.0
K, =1.0
U.8. Cerps of Engineers, NED CYCLIC LOAD TEST CR- 3
wWalcham, Massachusetts Big River Dam

Geotechnical Engincers Inc.
Winchester, Massachusetts

TRENCH FT-1
DEPTH 8-10 ft

Project 78484

Qctober 11,

1978

Fig. 6




3.,, )
o
N 2 Compression
0
: [
o .~ T i
oo~ .
q E O Extension
..4\?\ /
>
g g B
g -2
—4
v
>y
&) ..4 ¢
15
Cnmpression\\t;
10 Extension
&
3
b 5 Double -
% Amplitude
X
& o —mmﬁ
o
oo~
e
m\-'
L -5
-
-~
ECI ¥ )
6‘ -10
-15
[}] 1.0 4
5o /]
n‘gm /
oo B
% & 90.5 —
gg o . - ——
ga X —
& n
= O
1 2 5 10 20 50 100 200
l L v bl I R |
1 2 5 10 20 50 100 200
Cycle Number o = 1.0
3c
K. = 2.0

U.S. Corps of Engincers, NED
Wwaltham, Massachusetts

Geotechnical Engincers Inc.

Big River Dam

CYCLIC LOAD TEST CR-5

TRENCH FT-1
DEPTH B-10 ft

Winchester, Massachusctts

Project 78484

October 11, 1978 Fig. 7




4
in
n
v
4 2
m .
H o~ |- COmMpression
3%
a o 0 I i
'F" \ -
> o .
8 = — e e:_—-—Exten51on
g 2
—
4
L -4
i5 T
Double _
Amplitude\
10
'§ }/ Compression
: I
o 5
—~
g //
; g .
5 0 #Q—Extension
.
4 e
] o~
o -5
A
-
v
& 1o
-15
1
Q -
3 o _—~ /
a, ’SNE /
B a0 e
o
oo
=
- 0
1 2 5 10 20 50 100 200
I N NN N RN ]
1 2 5 10 20 50 100 200
Cycle Number Oy 1.0
K = 2.0
L
U.S. Corps of Engineers, NED CYCLIC LOAD TEST CR-6
Waltham, Massachusetts Big River Dam TRENCH FT-1
. . DEPTH B-10 ft
Geotechnical Engineers Inc. £en -
Winchester, Massachusetts troject 78484 October 11, 1978 ¥ig. 8




4
0
n
Q
%)
ﬁ 2 2—Compression
3’~.
™~
Y
a5 o
=
;g
g -
.3 -2 - Extension
—
¥
N
v -4
15 . -
/s..Double
/ Amplitude
10 | 1
o // ! . |
g -4 COompression
5 / /
pa! 5
2 A/
e g
& 0 jo————————
P
Ha N
v ~ \\\
v =5 "\ __—r«—Extension
—
v
9 -10
-15
1.
(] —y
80’"‘ /
o HON /
26 /
Tas 0
T o~ :
= 0
1 2 5 10 20 S0 100 200
| I 1 bl Ao el |
1 2 5 10 20 50 100 200
Cycle Number 036 = 1.0
Kc = 2.0

U.S. Corps of Engineers, NED
Wwaltham, Massachusetts

Big River Dam

CYCLIC LOAD TEST CR-7

TRENCH FP-1
DEPTH 8-10 ft

Geotechnical Engineers Inc.
Winchester, Massachusetts

Project 78484

October 11, 1978 Fig. 9




4
/3]
%]
T
ey 2
» — ——=—Compression
Mo
g
o o 0
S5
L
o -2 ~a— Extension
=
U
S
O -4
15 l
10 Double
7 Amplitude
Q .
Lol A |
a 1
s 5 ..__‘A—Compre ssion
£
5 0
m St
v -5 ®— Extension
o
i
9 -10
-15
0 1.0 p—
/
3@ §o.s
[T TS
3 5 O
g X
5 0
1 2 5 i0 20 50 100 200
l | v bl l el ]
1 2 5 10 20 S0 100 200
Cycle Number Oy, = 1:0
K = 2.0
c
U.S. Corps of Engineers, NED CYCLIC LOAD TEST CR-8

Waltham, Massachusetts

Geotechnical Engineers Inc.
Winchester, Massachusetts

Big River Dam

TRERCH

Fr-1

DEPTH B8-10 ft

Project 78484

October 11, 1978

Fig. 10




1.0 | T T 11 I LI I _ 2
8 Symbol Orn kg/cm K,
- O . o 1.0 2.0
O ® 4.0 1.0
0.8 The number adjacent to each
point refers to CR test no.
° 6
P o - 0
g o
o <
*
3 ) 0.6 >
5 e O
5] o] Stress
o 1 Reversal
-—-: — K =210 -
0 .z No Stress €
v Revgrsal
0.4
3
_ @1 _
® 2
®
0.2
0 L 11 [ I L Pyl
1 2 5 10 20 50 100 200 500 1000

Point reflects number of
cycles to reach a maximum
compressive strain of 2.5%
which occurred before a
double amplitude strain of
2.5%.

Number of Cycles to Reach a Double Amplitude Strain of 2.5%

U.S. Corps of Engineers, NED

Waltham, Massachusetts

Geotechnical Engineers Inc.

Big River Dam

SUMMARY CR TESTS
Double Amplitude
Strain of 2.5%

viinchester, Massachusetts

Project 7B484

October 17, 1978

Fiq.

11




1.0
- 2
g, , k
8 Symbol 1c g/cm Kc
o , O 1.0 2.0
<> . 4.0 1.0
0.8
The nunber adjacent to each
. point refers to CR test no.
- 6
i ©
24 |8
4] ~ 5*
o PN 0.6
g 0 >
a R F Stress
.3 , Reversal = 2.0 '
< - lno Stress ©
s =2 Reversal
o .
0.4
30
1
® 2
0.2 r.
0
1 10 20 50 100 200 500 1000

Point reflects numher of
cycles to reach a maximum
compressive strain of 5%
which occurred before a
double amplitude strain of
5¢.

Humber of Cycles to Reach a Double Amplitude Strain of 5%

U.S8. Corps of Engineers, NED
Waltham, Massachusctts

Geotechnical Engineers Inc|

Big River Dam

SUMMARY CR TESTS
Double Amplitude
Strain of 5%

Winchester, Massachusetts

Project 78484

October 17, 1978

Fig.




*

*0 symbol 0. , kg/cm® K
8 ymoe 3¢’ 9 L
O O 1.0 2.0
7 :
O (1 4.0 1.0
0.8
The number adjacent to each
6 oint refers to CR test no.
0
5 o O
L) ~”
o [ =] .
) q 5
0 > 0.6
8 U
$ “m Stress
° f
0 ' Reversal K = 2.0
- _ 1 Ho Stress ©
g 2 Reversal
&)
0.4
3
®
® 2
®
0.2
0
1 2 5 10 20 50 1900 200 500 1000

Point reflects number of

Number of Cycles to Reac

h a Double Amplitude Strain of 10%

cycles to reach a maximum
compressive strain of 10%
which occurred before a

U.5. Corps of Engineers, NED
Waltham, Massachusetts

double amplitude strain of
10%.

Geotechnical Engineers Inc.
Winchester, Massachusetts

Big River Dam

SUMMARY CR TESTS
Double Amplictude
Strain of 10%

Project 78484

October 17, 19578

Fig. 13

e



