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VANE SHEAR STRENGTH OF CLAYS.

By Toru SHIBATA and Shoichi TAGAWA

Synopsis

An attempt was made to clarify some uncertainties concerning the interpretation of
vane tests due to insufficient knowledge of stress conditions and mode of strain within the
failure zone. The shear strengths measured in the vane-triaxial apparatus were in good
agreement with that of the in-situ vane tests. The comparison of vane shear with the
results of both box shear and triaxial-slice shear tests indicated that the vane shear strength
of unsaturated low plastic clay can be possibly equal to the drained shear strength. The
measurement of residual strengths of clays was made with success in the vane-triaxial

apparatus.
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Table 1 Soil properties.

Sample No. ] Wz (%) Wo (%) I (%) <2u (%) Activity
1 | 33.2~38.3  19.0~21.1  14.2~17.2 31 0.46~0.55
T ,,!, 6.6 . 343 | 27.3 | 88 , 0.31
3 36.0 25.5 ; 0.4 23 0.45
4 | 28.7~36.2  18.4~23.2 |  7.8~14.3 | 42 . 0.19~0.34
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Fig. 2 Vane shear strength ¢, calculated by the conventional Eq. (2),
related to the lateral consolidation pressure age.
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Fig. 3 Vane shear strengths 7y and Tg related to the
consolidation pressures oze and oge.
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Fig. 4 Schematic diagram of vector-curves for vane shear test.
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Fig. 5 Determination of the anisotropy ratio rv/rg from the
in-situ vane test at peaty ground.
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Fig. 6 Three types of stress condition.

ﬂﬂg Lf:[ﬁjjilkﬁﬁéi Fig- 6 ’/Cﬁ:\";'l 5 Iz, %ﬁﬂ‘?ﬁ (0a=¢77-), Eﬁﬁ (G'u>a'r) :FSJ:(M%E (ﬂ'a<0'r) D
SEETH B, ZL T THOBEIRREFBENLEL  THELhZh o E 0 SR GEUANCE
L<, 2 2oRANRERPHERNIORE SRIMFEINTCEANE LOBEL I TEE 20 LET

— 5 —



542 FAPI KRR EREISE (.43, 3)
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Fig. 7 Determination of 7v and 7y from the vane-triaxial test.

Table 2 Determination of the coefficient a.

.
N TH.I V.1 TH.O TV.E 1 Ty.0 TH.E

1/3 0.47 0.5 0.36 0.5 | 035 0.24

0.3 0.48 0.5 0.40 0.5 ‘ 0.35 0.27

1/4 ( 0.49 0.5 0.48 o5 | '] 03 0.32
7 : kg/cm?
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Fig. 8 Shearing resistance vs. rotation of vane curves.
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DY — 7 HCHYSTERABOTEIVNIL BB ROD D Z &P Mo T D8, 7a DERMIKT 5%
i - OFEEECELUOHESY ST T AD TR AL EEXLBNRS, Tibb~X— v OERE & fifET
BAMEIRBEOERIZ, WFRLPEERCE LD LB I B FIEOFN L D %L DEHEOHH
2 TWB X3 CBbhd, EvAMI—BIHRLCCA4EE, R0 X 5=EARSHLTHS

_7_



544 WY A AEPERE1LEB (.43, 3)

WE DBV TAMECE LN T B ERBZELTELS,

PEDXS5E 7a & v TR — v OEMCH T 28BN/ ) DRSS HH, BERFTERC LS e
BAEE 05 ABEMDOME T Ta=Tv L7524 Fig. 8 103 30T, BHTOBRMEL->TV5
Ta=Tr LW RECKEREEVITV X h 5,

6. ~N—rEBOBKERH

R, ~— RIS OEPRBEYRET A LD EELLRTE LM, BTFLLE D TEEWEED
HHILEXEZONE2) KR VTIHEH LI, Tibb Fig. 9 1335 No. 210\ Tk - S HEE=
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DTHBHND, ZhIZXHPHERA ¢ BHEKRAND op KELL, hOEAHEELAN -~ ViC
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Fig. 9 Comparison of vane and direct shear tests.
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Fig. 10 Comparison of vane and other kinds of shearing
tests; viz. slice-triaxial and direct shear tests.
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Fig. 11 Influence of the vane penetration on the volume
change of soil specimen.
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Fig. 12 Typical results of vane shear tests on measuring
the residual strength of clay.
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GOEEEE ¥ THEG L TEEE L & ¥ DR ANIG i b il & b OBk BOFR AL TV 5,
3L OB BESRECRIT TENEEOEEY 25 fobic, ~— v OEEEHEAL0.25 & 6deg/min
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Fig. 13(a) Relationship between tang, and ambient pressure o,
(b) Relationship between residual strength and ambient
pressure oe.
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