oAl HESW
2002 4F 9 H

% j: I f% % *EJ( Vol.24 No.5

Chinese Journal of Geotechnical Engineering Sept., 2002

o SIME R T K58 = B TR 5 52

Study on engineering properties of weak layers under ground stresses
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Abstract: The problems existing in the present sampling method for weak layers in exploratory adits, are discussed in this paper. Because the weak
layers are easily affected by the relaxation after the excavation of exploratory adits, the test results of samples taken from exploratory adits cannot
reflect the engineering properties of weak layers under natural ground stress. But the stress relaxation effect on weak layers can be avoided effec
tively if a special sampling method in exploratory adits is adopted. Taking the intercalations of a certain dam site in Jinshajiang River as an exam-
ple. the correlations between physical and mechanical indices and confining pressure indicate that ground stress is the most important environmental

factor, which controls the engineering properties of weak layers. The confining pressure effect on weak layers has a realistic significance for the

construction and stability assessment of rock mass projects too.
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Table 1 The physical indices of a weak layer varying with depth ( L ) from wall of an exploratory adit in the radial direction

B85 L/ em w /% P/ (g*em™?) Py/(geem ) G e wp /| % wi ! %
0 17. 89 1. 830 1.552 2.78 0.791 16. 10 27.30

10 15.31 1. 964 1.703 2.78 0. 632 16. 87 29.29

40 9.01 2. 310 2.119 2.78 0.319 16. 48 29.01

70 8. 15 2.321 2. 146 2.78 0.295 16. 48 29.01

90 7.71 2.325 2. 158 2.78 0. 288 16. 80 29. 10
100 7.58 2. 341 2.176 2.78 0. 277 16. 80 29. 10
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Fig. 1  Sampling a weak layer in an adit
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Fig. 2 The variation of water content in a weak layer in two stages

I
1 |
100 120 140

3 RBEFHNDTH

WSS RER, R SE AR A AT A A
BI040 T B A FELER . 2L FBLER B R 5 S0
BT RN I T 5 . % 9 = ik e, B —
A 0, T 5 1 10 10 B R 6 FE .

g9 S, FLAS A GE ATy W) B £, T2 EL AR Ay
) e R LS . PRk, T AR RSS2 0 2 1) s 8
F(BISCR AR ) o Sk S W52 3 ) 3Rz

AR O — R L RS, W] F S g 7 PR AR
T Z ST — R BRI IERL ) oy A

On= nn%(i,j= 123) (1)

X g, NIRRT 6 ARSI .

T, NI T7 [ AN 2 B ik i) AL bR 2 7 1R), dn SR
NS5 1) 5 i AR R R —E (1) AT RN

On= nn% (i= 1,23) (2)

&l o= n’0+ na’ O+ n3’0y (3)

Ay RHETIEZ S BT R 7 [ T ARG .
X3 W5 H

Oy = Opcos” 01+ Oscos’ O+ Ozcos 03 (4)
cos 6 AT FI T 2R A5
cos@ = 1- [(:052C(+ (:OSZE} — 2cosacos Beos ¥; +
(sinB - sina)?]/2 (5)
A 6 NEMIHNELR S KB RMA: a NEH
AR B A ER 7 AR M % RREE
IDVARE N RS ET AR PN I RIR A P
AT 1) R, 2R 4) A 5) AT Ay
Oy = 0|(:0529+ Ogsinze (6)
cosO= cos(a- B) (7)
A O RETMHINEL S 5 — LRI R a N
R TELMR ;. B OREE — R 07 AR £ .
58 S 1 32 R g AT BLal A PR T A RIS
THESRAFIIE B GS 2 RIR KM FRIEE R 2.

4 RN FIXHIREEETHIRM FRAI RN
THE LA B K 3 50T ARAE 4K 55 2
SRR A IR . 2 8 3 A 38 2 R A P
W, etk T R AL HOB 2 R AR I, KB
HORT AR/ X, B SRR B I A % . B
Xt PR B0 — B B A LA K
FROKR 4T 2, 2E 2 BIR IR HO R 3 FRL R, -5 A
UKL G2 H M RRR . R T HERA



586 w4 T

2002 4

A TS A FE A B FR b 5 0 LR D 6 &R,
A HTJIR] b AAS 52 1 B L e 51 B S i £ S g e
1% BEAFLIR LR 5 e AT BB kA7 o0 A L3 2)
®2 FRUNKBEH IRV FRYIBERSEEMERXR
Table 2 Confining pressure, over burden thickness and physical
indices of weak intercalations in a certain dam site

L E) H Ox P w W

i o /m__ /100 kPa /(e*em” %) ¢ % 1%
PD34- 36 58.7 15. 35 2,026 0.362 9.50 13.10
PD35- 38 50.5 13.35 1. 981 0.430 15.10 14.40
PD34- 64 83.1 21.25 2.171 0.259 10. 10 12.00
PD37- 112  64.0 22. 64 2. 176 0.277 7.58 9.96
PD37- 120 70.0 23.71 2.212 0.248 5.81 8.98
PD39- 20 40.0 18. 34 2.145  0.287 7.68 10.40
PD25- 94  102.4  29.50 2.259  0.231 5.71 8.3l
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Fig. 3 The correlation between dry density, porosity ratio and confining

pressure Oy of the argillaceous materials in weak layer
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Table 3 Results of direct shear test of the argillaceous materials

in weak intercalations in a certain dam site

B2 L w Wy Py . c
kR / em ! % [% [(g*cem” "'] /100 kPa
10~ 20 18.38 19.95  1.734  0.431 0.266
55~ 60 16.65 21.40  1.739  0.440 0.279
PD35- 38
65~ 70 16.23 17.01  1.883  0.494 0.344
100 15.06 14.36  1.981  0.538 0.200
0~ 10 21.90 28.10 1.550  0.250 0.363
PD34- 64 40~ 70 15.60 15.80 1.946  0.535 0.483
100 10.10 12.00  2.071 _ 0.550 0.230
20 15.31 22,70 1.703  0.383 0.566
PD37- 112 40 9.00 11.22  2.119  0.545 0.620
100 7.58 9.96 2.176  0.561 0.648
0  20.10 25.30 1.623  0.278 0.480
10 19.70 24.20 1.653  0.321 0.543
PD37- 120 30 8.70 10.20  2.152  0.620 0.205
70 6.30 8.90 2.215  0.638 0.504
90~ 105 8.10 10.17  2.155  0.577 0.370
80~ 110 7.68 10.40  2.145  0.577 0.340
PD39-20 7.14 9.30  2.195  0.561 0.480
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Fig. 4 The correlation between Py andf of the argillaceous materials

in weak layer
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