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Unloading relaxation characteristics and mechanism of the rockmass at
left bank dam foundation of a hydropower station

HU Rongbing, REN Guangming, LIU Xiaoyu
( State Key Laboratory of Geohazard Preveniion and Geoenvironment Protection ,

Chengdu University of Technology, Chengdu, Sichuan 610059, China)

Abstract ; The stability of the dam foundation rock mass is a crucial issue in the construction process of the
hydropower station, and the unloading relaxation phenomenon of the dam foundation rock has a great influence
on its stability. Therefore, it is of great engineering practical significance to strengthen the study of the
unloading relaxation characteristics and the base mechanism of the dam foundation. In this paper, the dam
foundation of the left bank of a hydropower station in China is taken as the research object. Based on the field
investigation and exploration, the dam foundation relaxation mechanism is studied in detail based on the
geological analysis and numerical simulation methods. The results show that the unloading relaxation
phenomenon of the dam foundation on the left bank of the hydropower station is caused by the instantaneous
adjustment caused by the blasting action and the time-dependent stress adjustment after the excavation. The
combination of the two causes the stability prediction and evaluation of the dam foundation.
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Fig.1 Engineering geological plan of research area
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Fig.2 Stress adjustment leads to micro-crack opening
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B SO KT 7R AR T AR R A B . BUR
JEEEZ Dy 0.1 ~0.4 m, 1 H BA HIH]JE 15) 90 2
KRR LG BT 70 f2 AL 600 m o 72 LU
N AR B LS3319 B BN A o

3 HEFRBRmER

T A B0 G 1 5% e DR 3R AT VF 22, A 0K R
oL S S5 DL LA T I s (1) Hb T % 15
2o R IR A M R g AR R R AR K — i
2~3m, HE 13 ~25 em FEARN TR & F HE
WoEREME 2 MG A Z I, TR AR A TG
S AT A ThT B AR A 1T A4 T 4L 1R R R, oA 4 g AL st i 3
T RN AR . AN, ZE RO AT £ AR ) SR Bl L X
SEIRA 25 5 7 HE N T AR, TR R S R TR R I T R
T AR B T, R ST 4 A b A B R L (2) KRR
Mo KB A 7 2 SR AL A FLAR R 2 AL 2 E) B
AR X A AR R A Bt 7 AR S R R ) R o R
JE 7 S I N B A A L B W R KA A R oy
TR B AT 10 FE 18, DA IR T A PN R L R 1 sk
JE o A 3L 0 3 ) 42 SR A 2 TR 48 0 T =, B
TOUSE U A VT I R R R B — Ak — TR ) BBk
CRE AT DL OR B A R R B R I B de /o (3) FRAZE ) far
SO o SRS R T A AR AT (Y N T SR I g
AT U R el 5 T B O 25 IR RS 1 = 1) 32 RS
Ay T ME sz D1 RAS o AR N ) R AR R b A R A
MRE R B, BRI X A AL H IS
JEAT A R R B TR TR I AR R I 2B, AT
T AR A B

A b T 3R 2 5% ) 39 47 A28 5t B0 4 1) = A4S Oy i, e
i 45 P R 7 A S A A Bt TR G 0 JE R A R
K PRI ZE T 28 280 £ DO 2 S 0P st i) LR R R

4 ENTETRA S HLH 53 A

4.1 BRWARE A S B it

HE BB 3 A2 i 0L o A ot 2 B oh T
Wkl 2= EORRRE B, XA RE R B A IR Th s SR R
T RAA DR I D ol 28 B R R AR I, o S R AR it
TINT — AT SR EE TR 0 13 VA R A I 1 i 2
T[] 33, JA R T S IR, L H) AT R R . TR
Wk e R ENL ST o) AT TIFAZ I, 98 8 A X 52
18, Wi e /NFERL Sy oy T BT IFAZ M, BEAREL R, Jo i L
I BLRLNL Sy o 2 BRRE IR - A v ), R R A I i R
(4, B2 fih b BE 2 R G ZR T A R b B R sk



- 142 BRI 45 BE oK vl ol A 1 300 EE S (A S AT A SRR A 5 TR IR L )

2019 4F

TFAREL BT, fre 0 A A AR Ry R S R P A st . [H It
T T WL TRTT 2™ AR S AT A st R

T

B4 BREASHERENEL

Fig.4 Blasting causes changes in the Moiré circle
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Fig.5 Left bank slope excavation before stress vector
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Fig.6 Maximum principal stress before and after excavation
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Fig.7 Minimum principal stress before and after excavation
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Fig.8 Principal stress value map at different depths from excavation face before and after excavation
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