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DETERMINATION AND APPLICATION OF MODULUS OF
DEFORMATION OF ROCK MASSES BASED ON GSI SYSTEM
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Abstract: The deformation modulus of rock mass is an important input parameter in analyzing deformation, which
should be determined by field tests. However, field tests are time consuming, expensive and the reliability is
sometimes questionable. Based on data from in-situ measurements, E. Hoek proposed a new empirical formula for
estimating values of deformation modulus of rock mass based on geological strength index(GSI). In order to
provide more quantitative basis for evaluating GSI values, quantitative GSI system has been proposed by
introducing measurable parameters with ratings or intervals which define structure and surface conditions of
discontinuities. Especially, the methods to determine the parameter volumetric joint count(J,) are studied in detail
Finally, the proposed methods have been applied to practical projects and its rationality is further verified by
comparing with field tests results.
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Table 1 Guidelines for selection of modulus ratio(MR) values'®
E=2a) . MR
Bk BN ik Rt Bl WAL
300~400(FE L) 350~ 4000 ) 200~300(% &)
B E% 200~350(5 %) " 150~250( 5T )
" 230~350(f8528) 350D 150~ 200 K2
: p——— 400~600(MBERE)  600~B00EMEKE)  800~1000MBFKE)  350~S00(EIZE)
EFBE BREH 350(A %) 350(1E 7 %)
HHURE 1 000( 4 %)
N 400~700( £ T &)
§ AR 700~1 000( KE &) 200~ 300(E R E) 300~450(F % &)
” W R 350~400(RAH) 400~500(FNE) 300~750(H BKE)
ik 3 2 250~1 1000} %) 300~800( FHE/ =8 A %) 400~600(H &)
e, 300~550({EF14). 300~350([TH#).
S 400~450(TE B #)
X - 400~ 50001 ). 300~400(K1K Z R H).
& 350~400(K %)
" BRE 400 E) 300~3500F 5% 4) 250~300(Hi %)
. 300~ 500(H LU E) 350~450(F E L)
O A 300~500(R1ILE) 250~450(Z R E)
KB A 400~600(3E %) 5000K Ui f B &) 200~400(% X&)
%2 Bikesi@zEM™
Table2 The quantitative GSI chart!'")
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Table 3 Guidelines for surface condition rating(SCR)
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Fig.2 Chart of SR values of rock mass
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FER KR BOK a6 TR £, KIUAE
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Table 4 Quantitative GS/ of slopes rock mass

Rit  #k . S i
BE mn  COOE g SKOSR g, OF
R ORH 2~3 AL HE,
BRAL Gl EGEE Ha 18 695 16 1203 75
RE 3~4 AEHE,
?Fﬂag ﬁx FHEME WK I~2 27 624 12 95657
- mm, SEREE
RHE 3~4 AL,
iﬂ;): 2: RN, MK 1~2 7.6 443 10 462 43
T mm, REHREE
KE 4 A LgH
BR @, 8P, MK
3 8 4.
B 4ty 2~3mm, mmsem o0 B8 4 S
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Table 5 Deformation modulus by GS/

RALEE R H & /MPa
M~ Fr#E 29 462.07
FRA(T #5) 14240.11
FRA(LEB) 3617.34

EAAL 1130.37
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WIEEE R BELE 6).
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Table 6 Deformation modulus by field tests
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