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Abstract: A new simple shear apparatus is invented for fine grained soil based on the existing designs. Some rectangular-
stacked steel laminations are used for the new simple shear apparatus. The internal dimensions of the steel laminations are 100
mm in length and 40 mm in width. It effectively eliminates the common issues such as sample tilting and uneven stress
distribution during shear testing compared to the conventional simple shear apparatuses. The pin type deformation control rod
can ensure uniform shear deformation of the specimen. The guiding side plate around the specimen chamber controls the
direction of the shear force. The new lever support structure effectively solves the problem of load rod force transmission
because the lever is tilted. The simple shear apparatus is featured with stable structure and easy operation. It combines the
stress/strain control functions into one unit, allowing for the uniform shear testing of fine-grained soils. The shear strength tests
and shear creep tests on clay are carried out using the novel simple shear apparatus. Meanwhile, the parameters of shear

strength and the laws of creep are analyzed. The test results validate the good performance of the novel simple shear apparatus.
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A novel simple shear apparatus with stacked steel laminations for fine grained soil
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Fig. 1 Schematic diagram of shear deformation in normal simple

shear apparatus

(4> N T BEBTUIRt & R /a4 R, PRIEFE

RAE—AAF T3 8, RN A A8 5], F
T PRI B R AT S 145 -

(5) SRAIALAT Bt 08 1A fr 280S - |y 1 1R A 1)
AR EALATAE B B V-1 Y e, ANTIALAT S A B
KA, FEERMEICEMRERLE, TR
A ] R
1.2 (UERHEARLH

N TIER| EIRIEARZOR, EH R T IEH T8+
or AR AIRE R B SR BTA, AR
BAGUNEMRS, WA 2. w8 BB
DEEH, R RAEREAE AT R, e BT
HIRIAE R MRS OTEACT LIS ARG &
ARG — R T REBS, SLIMAK B3
KA. AERHITEAE AT

11

[ ) |
|
1-RFES 2-98; 3-THF; 1S-FIATE I3
REMBRRLE: A-MBITLYE; S-BEMEHGH; 6-FIAT; 7-RES;
8—FAGHEN
KFEMBRLE: 7-5E05; 9-KFAMREHL; 10945 11-BBihas
BWRL; 12-4835%; B3-MBERS; 14-H

B2 #iEsRA BN
Fig. 2 New simple shear apparatus
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Fig. 3 Schematic diagram of structure of sample box
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Fig. 4 Schematic diagram of stacked steel sheets
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Fig. 5 Structural cross-section of vertical loading system
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Fig. 6 Curve of frictional force for box and rail
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Table 1 Fundamental physical-mechanical parameters of soil
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Fig. 7 Grain-size distribution curves of test soil
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Fig. 8 Stress-strain curves of soil under different vertical pressures
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Table 2 Shear strengths under different vertical pressures of two

repeated tests
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Fig. 9 Shear strengths under different vertical pressures
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Table 3 Frictional forces for box and rail at different vertical

pressures
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