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Experimental study of the shear strength of compacted loess in
Yan’ an new district fracture energy of concrete
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Abstract: The shear strength of compacted loess is an important factor which seriously influencing
the stabilization of the high loess-filled project. In order to study how the compaction degree and water
content influence the shear strength, a series of direct shear tests with different initial compaction degrees
and initial water contents are carried out for compacted Q, loess and Qs loess in Yan’ an new district.
Then, a preliminary discussion is conduct to find out the shear strength difference between compacted
loess from backfill and samples prepared in laboratory. The results show that cohesion and internal
friction angle increase with the increase of compaction degree, the clay content in compacted loess has
a great influence on the cohesion and internal friction angle. Cohesion, internal friction angle and shear
strength decrease with the increase of water content, and compacted Q- loess is more sensitive to water.
The shear strength of compacted loess from backfill is much higher than samples prepared in laboratory.
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Tab.1 The initial physical parameter of loess for tests

+ A REREIKFE RARTHE P PH PR BILEKE BRTHEE
K] / % (gom?)  TRAHXEE / % / % /(g-cm™)
Q # 1 9.9~11.4 1.43~1.62 273 17.1~18.0 13.4 1.92
Q: %+ 8.3~12.7 1.35~1.51 271 16.6~18.3 13.5 1.82
[a 1 s 5 - 8.4 1.52 271 17.5 13.6 1.79
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Tab.2 The direct shear test results of compacted Q. and Q; loess with different compaction degrees

TR sk ERE THEE PLBIIRE / kPa RN NEEM
Sl /% /% /(g-em™) =50 =100 =150 =200 / kPa /°
80 1.54 57.28 74.87 91.71 110.66 39.38 20.28
32 Q2 134 85 1.63 71.12 97.33 112.30 134.76 52.41 22.38
At 90 1.73 88.81 104.82 127.28 151.61 65.42 24.16
95 1.82 117.92 142.25 170.32 190.91 93.59 26.17
80 1.46 33.69 56.15 82.35 101.07 11.23 24.54
3% Qs 135 85 1.55 52.41 74.87 99.20 123.53 29.95 25.43
it 90 1.64 58.02 86.10 112.30 136.63 32.75 27.66
95 1.73 76.74 104.82 132.89 159.09 49.60 28.82
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Fig.1 The variation of ¢ and ¢ of compacted Q., Q3 loess with compaction degree
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Tab.3 The direct shear results of compacted Q: and Qs loess with different moisture contents
A Sk TEE Bk PLBY 5% FE / kPa R NEES
el /% /(g-em™) /% 0=50 =100 o=150 =200 / kPa /°
1.63 9.3 153.5 190.91 228.35 250.81 123.53 33.38
S Q2 85 1.63 11.7 101.0 131.02 149.74 177.81 77.68 26.47
w1 1.63 13.4 71.12 97.33 112.30 134.76 52.41 22.38
1.63 15.0 67.38 89.84 108.56 127.28 48.66 21.64
1.63 16.9 58.02 74.87 91.71 112.30 39.31 19.77
1.55 8.1 89.84 116.05 153.48 183.43 56.15 32.47
JE52 Qs g5 1.55 11.8 59.89 84.23 114.17 136.63 33.69 27.49
w1 1.55 13.5 52.41 74.87 99.20 123.53 29.95 25.43
1.55 14.4 48.66 76.74 95.46 119.79 27.14 24.90
1.55 16.9 46.79 71.12 93.59 116.05 24.33 24.72
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Tab. 4 The direct shear results of compacted loess with different sample preparation methods
A% TR Bk PUBYSE L / kPa R T 422 £
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Iy Il
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Fig. 2 The variation of ¢ and of compacted Q.. Qs loess with water content
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