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Test research on negative Poisson’s ratio of rock mass

1,2 :
TU Zhong-ren”“°, YANG Qiang
(1. State Key Laboratory of Hydrosciences and Hydraulic Engineering, Tsinghua University , Beijing 100084, China;
2. Chonggqing Jiaotong University, Chongqing 400074, China)

Abstact: Some polymer materials with negative Poisson’s ratio had been developed, but negative Poisson’s ratio effect was seldom
observed for rockmass. Based on the first underconstruction undersea tunnel as engineering background, a brief introduction of
indoor test on the rockmass specimens was given; and negative Poisson’s ratio effect was observed during test. A new microcosmic

deformation mechanism—Iattic-rotation model which could interpret the observed test phenomenon was proposed; and a credible

data proceeding method to obtain the actual value of Poisson’s ratio was proposed too.
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Table 1 Rock mass specimens status
LLy GA =N
i; S ﬁﬁ;;ﬂi P i
XASD -1 50 104
124 XASDI2 50 104
FlY XASDI3 50 101
XASD -4 50 101
XASDII-1 50 105
XASD II-2 50 102 2 2 4 BT
W% xaspua  so o102 BOME
5 xaspi-s 5o 100 EEE
XASDII-6 50 103
XASD II-3 I EE TR IR AR
mi):& XASD III-1 50 101
B4 aspm2 so g3 THRIER  ShmAGUE.
REERA RIS

XASDIII-3 50 91
XASD III-4 50 104

B 1 XASD II-3 A% AR
Fig.1 Picture of No. XASD III-3 specimen
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Fig.2 Rock mass specimen P-wave test
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Fig.3 Rock mass specimen S-wave test
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Table 2 Ultrosonic testing result of elasticity parameters
for I1I level rock mass specimens

HEp B Ey

ERE R " A vy
/kg*m /10" MPa
XASD III-1 2558 0.99 -0.44
XASD 1III-2 2 408 1.75 -0.28
XASD 1III-3 2499 0.85 -0.53
XASD 1I1I-4 2592 3.00 -0.21
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Table 3 Uniaxial compression test result for III level
rock mass specimens

NAZ/ pe

T N
/KN Mpa XASDIILL XASDII-2 XASDIII-3  XASD lll-4
Y Bum P B P BOR U B
0 0 0 0 0 0 0 0 0 0
1 0.5 149 -3 196 4 48 -1l
2 10 261 31 260 -6 355 11 91 1
3 15 352 44 374 -4 502 22 132 2
4 20 444 56 478 2 641 30 169 5
5 25 531 70 576 1 760 41 209 7
6 30 616 87 677 5 925 51 246 9
7 36 691 99 788 10 1060 65 284 I
8 41 763 112 887 17 320 14
9 46 835 125 360 16
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Fig .4 Poisson’s ratio test curve of No. XASD III-2
specimen
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Fig.5 Lattic -rotation model
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Fig.6 P-wave waveform of No. XASD III-2 specimen
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Fig.7 P-wave waveform of No. XASD II-4 specimen
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