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ABSTRACT

A vane shear test (VST) is a simple testing method for determining an undrained shear strength of cohesive soils by minimizing soil
disturbance. In this study, the VST was used to determine a shear strength of sand. Dry Nakdong River sand was prepared for loose
and dense conditions in a cell and then pressurized with 25, 50, 75 or 100 kPa from the surface of sand. A vane (5 cm in diameter and
10 cm in height) was rotated and a torque was measured within sand. When a torque moment by vane and friction resistance moment
by sand is assumed to be equalized, a friction angle can be obtained. When a vane rotates within clay, a uniform undrained shear
strength is assumed to be acting on cylindrical failure surface. On the other hand, when it is applied for sand, the failure shape can be
assumed to be an octagonal or square column. The relationship between measured torque and resistant force along assumed failure
shapes due to friction of sand was derived and the internal friction angle of sand was determined for loose and dense conditions. For
the same soil condition, a series of direct shear test was carried out and compared with VST result. The friction angle from VST was
between 24-42 degrees for loose sand and 33-53 degrees for dense sand. This is similar to those of direct shear tests.
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Fig. 1. Resistant Moments Due to Vane Rotation on Clay
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&J7]A], ¢,= undrained shear strength (Pa); 7= torque (N'm);
D= diameter of the vane (m); A= height of the vane (m).
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&]7)x], T= torque (N'm); D= diameter of the vane (m); H=
height of the vane (m); ¢= angle of intemal friction; c= cohesion

(Pa).
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_ 67
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&]7|4, o= confining pressure (Pa); 7= torque (N'm); D=
diameter of the vane (m); A= height of the vane (m); ¢=
angle of internal friction.
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Fig. 2. Failure Surfaces Developed Along the Vane
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Fig. 3. Vane Blade Used in Vane Shear Test
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Fig. 4. Torque Sensor and Torque Wrench
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Fig. 7. Testing Setup of Vane Shear Test on Sand
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Table 1. Summary of Vane Shear Test on Nakdong River Sand
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4.1 HQI MTAR Znt

w28k el AR Ssdmee] HaueiEake 13.73kNm’
olal 27| A= 29%o |tk 03k ez e mefle] Hxd
FEE 14.72kN/m’o) 1 27] Al 75%o]ck Zkzke] me)
o 25, 50, 75 W= 100kPa U] F72] AASES 718k v
WS 0.5%sece] & YA SRAA Beflg HAdsisick
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A AouA] gkl vaA] whE &2 Adelitt. Table 12
A%z 2 AIE vaskal Qlck gk B Agtellaf= Wil
2R3k S8 AT Sdsitial 7gsielt

B2 et == Ag, AdAIslso] 25kPadlA] 100kPaz
Z7F5te) whel BTk 6.20Nmellx] FHf 23.62Nm7kA] A3 2]
o2 J7lelGitk SAHE EAghs ol8dte] Rl A=l
whEEE: Egs. (7), (9a) or (Ob)E ol8ste] AVttt &, 44
EIgS 25 mefe] npEztel ofgh A|gto 2 Holow, upEa
3l FA=R= FHE A1 B E B AR e R 7K
slo] ARkSITE 1 A, =gk mefe] whEzke slfve] el
u}g} Fig. 8(a)9} 20| 212k 24-29%(cylindrical, 971%), 26-31%=
(octagonal, E7}7]%), 36-42%(square, AH}71%8) 2 ARFE U
7€ staHo] A71EolA AR Ee R HE A Adske
HH o] Fhashax] FUe B As] Sfs Ak nRake
Z7FeFdrh

22 et 228 A9, AAlslEo] 25kPadlA] 100kPa=
Z71stol wlel E=gke 8.46Nmollx] FHth 39.64Nm7kA] X182
o2 ZTFITE =gk A9k nREAR Egs. (7), (9a) or
(9b) 2 2-gE R npzke Fig. 8(b)9} 2o] 33-40(971%),
35-RE(BZIF), 46-53 (A7)0t R, Befo] e
HAgle] mje] 2R8sh= dAlslEol 7 skl et nhzte]

Dry Unit Friction angle (degree)
. .. . Overburden Torque
Case Soil condition Welgl;t pressure (kPa) (N?n) VST(circular VST(octagon VST(square DST
(kN/m’) cylinder failure) column failure) | column failure)
L-1 13.83 25 6.20 2891 31.29 41.59
L-2 L 13.88 50 11.26 26.64 28.9 38.87 3963
00se .
L-3 13.92 75 15.20 24.29 26.41 35.95
L-4 13.97 100 23.62 27.75 30.07 4021
D-1 14.74 25 8.46 37.01 39.68 50.45
D-2 D 14.79 50 15.41 34.47 37.07 47.80 388
— ense .
D-3 14.84 75 21.73 32.83 35.38 46.03
D-4 14.89 100 39.64 39.64 42.36 53.09
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