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Rolling tests on movement characteristics of rock blocks

HUANG Run-giu', LIU Wei-hua', ZHOU Jiang-ping’, PEI Xiang-jun'
(1. State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu University of Technology, Chengdu 610059,
China; 2. Ertan Hydropower Development Company Lid., Chengdu 610021, China)

Abstract: Taking a typical slope as the test site, 176.4 m in length and with slope gradient of 39~60° , nearly 90° in local,
256 times rolling tests on rock blocks with the weight of 9.5 —92.5 kg, whose shapes are strip, flaky and square, etc., were
done. Based on the results, the effects of slope features on the rock stopping position, the moving time (The kinetic energy
arriving at the slope root) and the moving track of different rock block shapes were analyzed. Meanwhile, with the orthogonal
test theory, the average acceleration velocity was chosen to be the evaluation index, and three important factors including the
mass, the rock block shape and the slope condition (the slope gradient and overburden) were discussed. The results showed that
the slope condition was the main factor, the second was the rock block shape, and the third was the rock block mass. The
average acceleration was the maximum when the mass of the flaky rock block was 15=m<27 kg and the average slope was
59.6° and the bedrock was exposed; the average acceleration is the minimum when the mass of strip rock block was 9.5=
m<15 kg and the average slope was 39.0° , and there was some debris. The results provided the bombardment energy for the
potential unstable rock mass prevention. A new feasible method for the potential unstable rock mass prevention was put
forward. It would be important and helpful to the geohazard control work.
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Table 1 The characteristics of slops
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Table 2 The stopping position of rocks
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Table 4 Analysis of jumping height of rockfall
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Table 5 Factors and levels of orthogonal tests
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Table 7 Analysis and computation
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LE—TGREG 1 DR 2200 Wiy 2 PR 5 i 2 A7 AT IR
1, Wfea kR mizahidee, ME ERESE T,
AN SR, R ARIX AN A AN ][
KAy A NE AR 1~ 24 oot FEE 2 W) ) 22 57 LSO, T
ANRIF R s AN S AN R
SEFRAT 18] S~ 35 I 6 1) 22 S /N, XA R -F 2 1K
LY. RMAEE B, mF R P B,
AT /N LT

AR EaR s, AP B, RS (R dR
PAR S BAMAR IR 2 iR, 2 E%
IR AR 3 AN RPN, B R fE 5
A AR TR, SRS R 5 = AL
R RPRE A I i et 4 C, B, A

4 £ 18

(D) 7655 b e KB, 1o R ke
EHES), K44 0% AR B T, N
30% A4 A AR . S0 B R A &
R AT E S TS B B 0 8, R, £
fo AR FH A AN, T L% HE SR JR s B £
Wy T 8 BB 1S i



1302 o

2007 4

(2) 7E 5K AL, fa s R R a7E
gz, BHASEEN BhGERN B h#E R 1/15~
5/12, V350 5127 iX0]E NG AR sh B i vk i,
R AR 4 R I ph e R R LS

(3) EWALEMRIBGEFN I, 25K A LABRER Ty
¥, FEE G2 BIE S RAEES), JRAT i Sl fig.
S RIAWREAE, 43T 44.5% M RE . 75 NI 3
Ay TR RN, BN BN AE R R PR .

(4) WAL Figghit, FhEE 52 N
FA %, A I TR, A TR R B (2
TR A LR S ARG R A o5 2D —REZEN 3 A4
K. AR IRV, X 3AKES, Bk
R EEMREE, BAASHBRIRZ, BRERA
iR . Sk, RIS I AsB Cy I, BIVER A i

i 21=m<27 kg MMM R, B 59.6° , Ik
”H&%ﬁm VA LE S THTIE B 1R~ 34 3 1 f5 K
SR AT IS B A BELRS A T By iR3G41 5 N ABsCy
i, DA R 9.5<m<15 kg, JLIBIR A KSR,
PR 390, BEVEAA WA LR, PR e,
R A IS B IR B 1 ek

A5 30 DA R A R K, RIS BN
TN FERE R, BRI A 6 R 88 L R R A+ T I 1)
IEENFFAE, KT W .

B35 3R -

(1] BRtel, FELoty, #1001, 4. fE a0 o 50w ).
A TRAER, 2005, 24(8): 1321 - 1327. (CHEN
Hong-kai, TANG Hong-mei, HU Ming, et al. Research on
anchorage calculation method for unstable rock[J]. Chinese
Journal of Rock Mechanics and Engineering, 2005, 24(8):
1321 - 1327. (in Chinese))

[2] Ay, wEAERE. PO DG A e PEWE T IMI. e
I A BB R A R A, 19940 38 - 41. (YANG Shu-bi,
DONG Xiao-bi. Stability study on the dangerous rockmasses
in the central area of Chongqing city[M]. Chengdu: Chengdu
Science and Technology University Press, 1994: 38 - 41. (in
Chinese))

(3] BREEIL, £ &, LM fEaui R AaRariR). ®
PRAZI 24 B 4], 2003, 22(3): 18 - 22. (CHEN Hong-kai,
WANG Rong, TANG Hong-mei. Review on current situation
to study and trend of dangerous rock mass[J]. Journal of
Chongging Jiaotong University, 2003, 22(3): 18 - 22. (in
Chinese))

[4] BEiEEK, EVERE, HIEAL.
RTE RS2 (D). HAREFEUERE, 1999, 9(8): 716 - 722.

AR 1922 A PR R 0 f

(HUANG Run-giu, WANG Xian-neng, TANG Sheng-chuan.

The influence of alternating thermal stress on the dangerous

rockmass formation of slopes[J]. Progress of Natural
Sciences, 1999, 9(8): 716 - 722. (in Chinese))

(5] FEZLME, SN2, fafiE A s Em JE0). AR K
“F A4, 2003, 25(1): 17 - 23. (TANG Hong-mei, YI
Peng-ying. Research dangerous rock movement route[J].
Journal of Chongqing Jianzhu University, 2003, 25(1): 17 -
23. (in Chinese))

[6] W g, FE4, RIS, & i TEGE s BT
1. I G EREELRP, 1996, 7(2): 25 - 32. (YA Nan,
WANG Lan-sheng, ZHAO Qi-hua, et al. Simulation study of
rockfall kinematics[J]. Journal of Geological Hazards and
Environment Preservation, 1996, 7(2): 25 - 32. (in Chinese))

(71 8 8, XPER. EF R A S RN ).
JEAKAK 27 B 27 41, 2004,25(2): 46 - 50. (ZHAO Xu, LIU
Han-dong. Application of kinematics in the calculation of
falling rocks[J]. Journal of North China Institute of Water
Conservancy and Hydroelectric Power, 2004,25(2):46 - 50.
(in Chinese))

(81 HiIF4s, K. IEAZ SR B M), dEst: A
fE 4L, 2001: 35 - 63. (FANG Kai-tai, MA Chang-xing. Study
of normal and even test[M]. Beijing: Science Press, 2001: 35
- 63. (in Chinese))

(91 KRJTHE, Midede, IR 2T IEAZ RS0 5B i el 2 4
B RE RN, 4 J5%%, 1999, 20(2): 87 - 81.
(ZHU Wang-cheng, TANG Chun-an, HUANG Ming-li.

Bolt-spray parameters design system based on the orthogonal

experimental principle and its application[J]. Rock
Mechanics and Soil Mechanics, 1999, 20(2): 87 - 81. (in
Chinese))

(10] #fiot. BERLEH LA L@ P R M]. dbst: E
AR Tk WAL, 1986: 164 - 175. (YANG  You-gui.
Probability & statistics and their application in civil

Beijing: China Construction Materials
Publishing House, 1986: 164 - 175. (in Chinese))

[11] PR, S0, SQPAE. B 2 SORER AR ST A TR BB B0
IEAZ 86 BV F A 0], L‘J_")Jf-f-', 2005, 26(11): 1771 -
1774. (SUN Shu-lin; WU Shao-ming, PEI Hong-jun.

engineering[M].

Orthogonal design study for numerical modeling of
deformation of multipropped deep foundation pit[J]. Rock
Mechanics and Soil Mechanics, 2005, 26(11): 1771 - 1774.
(in Chinese))





