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STRENGTH AND DEFORMATION CHARACTERISTICS OF
UNDISTURBED DECOMPOSED GRANITE SOIL
BASED ON TRIAXIAL TESTS

By Zoru SHIBATA, Masayoshi SHIMIZU and Takashi TSUJI

Synopsis

It is said that about 13% of the area of our country is covered with granite rock masses or
decomposed granite soils. Granite has played a very important role as a foundation rock mass or
as a construction material. The importance has increased and will increase more and more with
increasing large scale construction works.

In order to investigate fundamental mechanical characteristics of decomposed granite soil,
drained or undrained triaxial tests were performed on undisturbed samples. Some basic physical
properties were also examined to identify the samples used.

A few of main results obtained are as follows:

i) Heavily weathered clayey sample behaves mechanically like a sedimentary clay;

ii) As to less weathered gravel or sand like samples, mechanical characteristics depend strongly
on the degree of weathering, i.e., weathering reflects on the scatter of the results, on the increase in
initial void ratio, consequently on the decrease in shear strength and the increase in compressibility;
iii) Compressibility due to change in isotropic component of stress can be represented by the linear
relation between ¢ and logp;

iv) Volumetric strain due to dilatancy which can be evaluated by subtracting the volumetric strain
due to isotropic stress component from the measured total volumetric strain correlates well to the
confining stress; and

v) Shear modulus increases with increasing confining stress but does not continue to increase for
high values of confining stress.
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Photo. 1 Soil masses scraped. Photo. 2 Block samples covered with a tube
of vinyl chloride.

T, Wig 356 cm, g3X 8em ORI H R, WEOBOIRAD Y, IKIZEIZIE, ZLONNAEE-
7o

FERLE GRREB, C, D) ORI & S 10l L, KERHITH Bhd » 72albba, HT KT
Y7o RS ETREIEED, OB, SO LD L Z D OMINTIFEE 1 mm FIEO/ILAER
MHIF T2 ¢ 2Bk, WENEOEL AT Uis, SIRIZIZ909LL iz B 2 & hsihidere.

S L7 5OR e, AN TS #7, B L7 ey 72X SIIN 74 74 ATH B LEEE M7
#iz, Photo 3 (2,35 4 R 2 H v Z—T 4x4x10 (em) O MEEIZREL72. &0 diftidik &
Photo 4 (239,

SR BH LB COYWHOE % Photo. 5 (a), (b) 12437, Z05EMS>bns £ 510, WRBIZE,
MR D Rl AR AR L TA > Tz, —F, S CHITDITREO LD A Adimisrid il S
P 7. E7o, MEICIZAUE B DIZENTARICEL, WERMEN b &b, BROE~Iek
Az, KIUEOEEEEI T, 20 m FE LN T O M »70c b s, 2o &5 12 Wik
A7 T & IIIEENICHILGEL,, E NSRS, WU ERIEM Lo BT h, #aliis K - TSI ED
H5HTEEFREN, BhT 3 DFRBREED NS HEDNEL 72 & UDN S,

Ao

Photo. 3 Disk cutter. Photo. 4 Representative specimen for triaxial test.
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Photo. 5 Cross scction appeared by cutting with a disk cutter.
(a) Sample B (1) Sample C
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Table 1 Physical properties of samples.

Sample Name A ‘ B C D
Sampling Depth (GL m) 0 5 10 15
Mineral quartz — 53.10 48. 45 —
Composition feldspar — 22,08 22,84 —
s
(o) colored minerals — 24.82 28.71 —
Specific (,}mvity A 2.635 2. 585 2.599 —
of Soil Grains B 2,638 2. 640 2. 681 —
Initial Void average 1.070 0.515 0.387 0. 399
Ratio standard deviation 0.0748 0. 0351 0. 0245 0.0132
Do (pm) 5 135 100
(rrain Size 3 Har BY
Distribution Do (um) 115 2850 2200 —

Dgo/Dhro 23 21 22 —
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Table 3 One dimensional compressibility of Sample A.
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— R ! R . i,
Al 1.100 85.659% i 0.34 0.044 0.031
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e i i |
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H 2
3 a
" Sample A H
5 2
4 Undrained Tests @
° % 100 200

Axial Strain €, (%) Effective mean Normal Stress P (kFa)

(=) (b

Fig. 5 Results of consolidated undrained shear tests on Sample A.
(a) Shear stress vs. axial strain.
(b) Effective stress paths,
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Relations between volumetric strain and
stress ratio.
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Fig. 10 Shear stress vs. axial strain; Consolidated Undrained shear tests.
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Fig. 12. Effective stress states at failure for Samples B, C and D.
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Fig. 13 Change in water content during drained triaxial shear tests.
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Fig. 17 Volumetric strain due to dilatancy vs. shear strain.
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Fig. 20 Shear modulus G vs. effective confining stress.
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