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NUMERICAL EMULATION ANALYSISOF ROCK BOLT CRANE IN
UNDERGROUND POWERHOUSE BEAM DURING CONSTRUCTION AND
RUNNING PERIODS

ZENG Jing', SHENG Qian', YANG Changding®
(1. Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China;
2. Anhui Survey and Design Institute of Water Conservancy and Hydropower, Hefei, Anhui 230022, China)

Abstract: Numerical emulation analysis of rock bolt crane beam in the underground powerhouse in Foziling
Power Station during the construction and running periods is carried out by using elasto plastic finite element
program Phase2. The influences of some factors on the underground powerhouse and the rock bolt crane beam are
discussed, such as the time when the wheel loading is applied the in-situ stress field, and the mechanical
characteristics of surrounding rock, Analytical results show that: (1) the crane beam has rationa structure and
feasible supporting parameters. The rock bolt crane beam will be stable so long as the surrounding rock is steady
by itsdlf; (2) the rock bolt crane beam can be in running period in advance and the construction schedule can be
quicken when the wheel loading is applied during the construction of the powerhouse; (3) the tectonic stresses has
prominent influences on bolt stresses of the crane beam, which can be greatly increased, while the maximum
tension stresses in crane beam can be decreased relevantly considering the tectonic stresses; and (4) the
deformation of the crane beam and the stresses of the bolt are mainly controlled by the mechanical parameters of
surrounding rock.
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Fig.1 Geologica section of underground powerhouse
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Table3 Calculation cases with different tectonic stresses
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Fig.2 Cross section of rock bolt crane beam
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Be—FEEE, 1 HLAESR A 6 AN REAS 21 1 45 R AL
%, JFHA AR, LI a2 2R LS

Phase2 & Rocscience 22wl JT A ) — 4E# B P
BRICHERAT, FETHE R THZ S M N AR,
AT ARIR A ik sCmsA - AR I ELA 4%
BRI TRE R PSRt T TR 2l I AL .
fAIAEL,  AZIMRESS VR S SR TS,
PR Es (o4 O s A 45 R E T— KA T
Hoo 25T LITHS 50 AN ITHZ25, Wl X 20 Bl
BEZH, ATLCE B Rk REVER. SR
Yoo AT FE1R A R R ] RS s,
FATH KT JE A B fe, vk AR
PR RFE S SR ) XA S BB PE X B T2 20 1 ik
A —H TR R ke ASCHEFUR ) b e
MR T I PR S R, TARRK.
55 HAbAT BRIC /TR AT LEBGE K, Phase2 1) IR AR
s FUBGE G0 BE AR 280 T aa A 3 i 4 Rt
AT EE Lo

3

ANHGA RN 5 R 5 52 IR 2
U7 b IO L TSR, BIFESS 2 THZEW



* 3054 ¢ B TREZER

2006 4F-

PO MG, AWIHZEE, s, raib
G R N B, TR IE . I RE I IFE AR
TEFRIKT AT, THHL S AR AR T FR R 5 AR TE .
31

| AR sE G . HmES AT, T
7.1 mm, JEEAREIHE 5.0 mm, b R AR
RSB RALRE 53530k 4.1 R 4.5 mm; it i i s 5
Hoo R TER S, by U R AT A 3 b B
KATFES 3 Ny 4.2 F1 4.6 mm, ] WELE A #1 E
T P2 N R BORI R 45 L Y, T 46 e e 3L
MK .
32

Tt INAS B 5 0 Rk )R B = AT, B
WEREEWE 4. LR KA 1 &
2y 0.051 mm, I KEEMEEEN 0175 mm;
W MR KA 3 50 0.062 mm, T E A
Wk 0.195 mm. it e Hs 55 i 2R e R v g X
S ATUNTE 5 FToR, RPN R AR R A
TR A BEAT AL, A R R AT BN, B Ky
) B SRR ) R R RES AN R, Tt nge
FERT 5 AR KH N 2934 0.35 MPa,  H.ifs
BBt 1S R RERE AR 1 Y. g DX Y TR AR S 25 3
KA i) B 8 T [l . ) B3 19 N4 0.74~0.76 MPa;
RN 213800 050 MPa, KAZEMZER TS
FREATHRAL s NS T AR LT AR A

: MN/m
/m

(0.049, —0.561)

9.00x10°®

2.70X10°°

1 450X10°°
6.30X10°°

8.10X10°

| 9.90x10°°
1.17x10°*

1.35X10°4

153x10°4

1.71x10°*

1.89x10°*

2.07x10*

Kl 4 it n%e e A RS 0 i Ok i 1
Fig.4 Displacement increment vectors after wheel loading
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Fig4 Stressesof rock bolt crane beam during construction

and operation periods MPa
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