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SHEAR CHARACTERISTICS OF SANDY SOILS AND CLAYEY
SOILS SUBJECTED TO THE HIGH-SPEED AND
HIGH-STRESS RING SHEAR TESTS

By Hiroshi Fukuoka, Kyoji Sassa and Michipasu SHIMA

Synopsis

The purpose of this study is to get an experimental basis for the mechanism of mass move-
ments, and to obtain exact knowledge on the influences on friction angle by shearing velocities.
High-speed, high-stress ring shear tests on sandy and clayey materials have been carried out to
examine whether there is any change in the frictional behavior of these materials at high shearing
velocities of 0~150 cm/sec and high normal stresses of 0~3.8 kgfjcm?2. Sample used for tests were
glass beads, sandy soils in the university campus, the Toyoura standard (seashore) sands and
bentonite clays. All samples were dry. Although results on glass beads was independent of
either velocity or normal stress over the entire range of both shearing velocity and stress, changes
in frictional coefficients were observed on the Toyoura sands and bentonite clays. In the Toyoura
sand, not only the fracture of sand particles, but the change in grain size distribution during shear
seems to be the major reason. As for bentonite clays, fracture and griding of clay peds during

shear and may be effective for the variation of friction coefficient.
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Fig. 1. Schematic diagram of the structure of the High-speed High-stress Ring Shear Apparatus.
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Fig. 2. Strength envelopes of the 0.2 mm glass beads. Void ratio during shear test: ¢=0.87~0.88
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Fig. 3. Strength envelopes of the dry soil in the university campus. Void ratio during
shear test: ¢e=0.51~0.68
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(a) (b)
Photo. 1. (a) The campus soils after test.
(b) Well ground soil particles of the shear zone on the fingers.
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Fig. 4. Grain size distribution of the soil in the campus.
@ @ : before the test, O—O: after the test
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Fig. 5. Strength envelopes of the dry Toyoura standard sand. Void ratio during shear
test: e==0.65~0.83
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Fig. 6. Shear velocity v.s. frictional coefficient and sample height relationship for the dry
Toyoura standard sand.
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Fig. 7. Grain size distribution of the Toyoura standard sand.
@ @ : before the test, (O—: after the test

Photo. 2. Dry bentonite before ring shear test.
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Fig. 8. Strength envelopes of the dry bentonite. Void ratio during shear test: e=1.74~2.04

Photo. 3. During removing the upper portion of bentonite sample after ring shear test,
showing Riedel shears inclined to the principal shear plane.

&%, HiH L OB DR & AR ETHE & MDD slickenside BEDFHERED DTN &0 HHETH
35 (LUBCOHZEEAMNEEMRS). SN BT S L DERA N OL TICHMIWRFORED
BIEEE - Tz (Photo. 4), T 7z, LEHAMED FIC, EHANAEIZERZICIIBNDS T 3RO HH
BOBBKEEZSAITEIHE OO H - 1co TUTHIM LD L ORERS &R, S AMEME CEEIOILT s

X570 T, BHEE) v 7/ ANRBETREANERFEICENMOIATORITRES XKL T
Bh, HAMED L - 728 CH LOEABEBERIN T B THEEEZI NS,

Fig. 9 iICHAKHEE 0.01 cm/sec & 0.1 cm/sec TOREEIGI%Z LT 2 BREED ISR ZRT o
HAMDETE EbICH VEREDBKE L EEBBOND . FCEEG1%E By %5 & TESIDHK
ETAT=H Y HRBR LD RELEHLLTNB T EBbd 5,

Fig. 10 i<t + 4 F @D 0.1 cm/sec TOREBOEAMERICPED =+ VR (tan ¢,), ¥ VL D@
OEALERT . BEGHZ LT 2 L8B4 ICEBOIEL, <+ VEEMERL TS, & ABERIGNZE
3.5kgf/ecm? T—EDRETHEANEFT 2 LAERIBD L, <0 VR LR ULEDT T3, EH

— 8 —



B - ik - B EEEITEY v 7 EANRBISIC X AWEL - itk L OB AN 187

Photo. 4. Lower portion of bentonite sample after ring shear test, showing polished,
striated, slip surface in plane of relative rotary motion.
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Fig. 9. Stress path of the dry bentonite at the shear velocity of 0.01~0.1 cm/sec
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Fig. 10. Variation of frictional coefficient, sample height, shear resistance during a
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