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IN-SITU TESTING OF INTEGRATED DEFORMATION MODULUS FOR
COMPLICATED ROCK MASS OF SOFT AND HARD INTERLAYERS

LIU Bin NIE Dexin ZHANG Yong LI Shuseng

( Chengdu University of Technology,Chengdu 610059 )

Abstract The bedrocks for a proposed large power station contain a set of river and lake facies sedimentary
rocks. The rocks contain conglomerate , sandstone, siltstone and mudstone and have a variety of lithologies. Different
rocks have different mass deformation parameters. Conventional deformation test can only get a single lithology of
rock mass deformation modulus. The soft and hard inter-layered rock mass has an integrated deformation modulus
that is a function of the single rock mass deformation moduli, the rock bidding angles, and the rock layer thicknesss.
How to assess the integrated deformation modulus is an important task. At first,the paper conducts a statistic analy-

sis on the proportion of different lithologies at dam site and obtains that the thickness ratio of the sandstone, siltstone

and mudstone are 6:2.5:1. 5. According to the statistics, the test area containing sandstone , siltstone and mudstone
along the dam axial is selected. The bearing plate size is defined to be 200 c¢m in length and 37 cm in width for the
in-situ test. At the same time,the bearing plate can cover the sandstone,siltstone and mudstone.

The plate can transfer the maximum applied load of 250 tons onto the underlain multi-layered rocks. As a re-

sult, the integrated deformation of the bedrock can be determined. The experimental results show that for the weak
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weathered bedrock at the rock dam foundation, its integrated deformation modulus can be up to 7. 0 GPa. This value

meets the design requirements.

Key words Soft rock ,Hard rock, Layered rock mass, Integrated deformation modulus, In-situ testing, Dam foundation
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Fig. 1 Test apparatus of interphase soft and hard

layered rock mass deformation test
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Fig. 2 The rock character of layered

rock mass deformation test
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Table 1 Thickness and percent of layered rock mass
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Table 2 Average displacement coefficient

of rectangular under uniform load

a/b 1.5 2 3 5 10 100

a 0.235 0.23 0.22 0. 205 0.178  0.093

_ Ey
A_(l+v)(1—2v) (2)
E
=21 +v) (3)

B, E R EAR T S AR SR (GPa) ;
v AR T A RETAA
Ha(2) M) RAK (D) F4:
Ey E

2
) (1+0)(1-20)  “2(1+v) P
Opyy =@ [ o ok ]J/T (4)
2l+v)L (1 +0)(1 -20) 2(1 +v)
i 4 15
quﬂj:a“(lE_‘U)\/; (5)
JIT AR KA S5 5 AR T A 1) ik X h
Eoqtl-v) P (6)

Wy JA
AR 2 PR AR BRI TELE (a/b) FIREL o
AL ZEX W ORR (F3), AT =3 X O R

0.3 1

0.25 [ @=-0.0346In(a/b) +0.2553
R*=0.9935

0.05 : . * 3 : !
0 20 40 60 80 100 120
alb
3 HIRRER T RS
AR AR 58 L AH 5C T 2k

Fig. 3 Relation curve between average

displacement coefficient and aspect ratio
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Table 3 Test data of interphase soft and hard

layered rock mass deformation test
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/MPa /mm /MPa /mm /MPa /mm /MPa /mm /MPa /mm

0 0 0 0016 0 0.023 0 0027 0 0.033
0.33 0.035 0.33 0.036 0.33 0.041 0.33 0.050 0.33 0.060
0 0.016 0.66 0.063 0.66 0.065 0.66 0.073 0.66 0.079
0.33 0.053 0.99 0.095 0.99 0.094 0.99 0.102

0 0.023 0.66 0.084 1.32 0.115 1.32 0.122
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0.33 0.065 0.33 0.070 0.33 0.076 0.33 0.087 0.33 0.094
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Fig. 4 Curve diagram of stress and deformation
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Table 4 Deformation modulus of interphase

soft and hard layered rock mass

K S1/MPa 0.33 0.66 0.99 1.32 1.65 1.98 2.31 2.64 2.97 3.30

&}imiﬁ”ﬁz 35 63 95 115 147 174 205 232 257 293
/107" mm
AR Ey/GPa 5,99 6.62 6.60 7.26 7.11 7.19 7.11 7.19 7.30 7. 12
T-H4{H Eq/GPa 7.06
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