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A study of the distribution ratio for combined spore-anchor supporting
of unstable rocks based on FLAC3D

CHEN Tao
( Chongqing Lutong Engineering Consulting Co. LTD. , Chongqging 401320, China)

Abstract; For the question of distribution ratio for combined spore-anchor supporting of unstable rock
engineering, taking the unstable rock W32 in Shouli Mountain, Wanzhou City, this paper carried out the
simulation study on the distribution ratio for combined spore-anchor supporting by means of monitoring
displacement. It can be concluded that stability coefficient, displacement cloud and displacement gradients of
monitoring points of unstable rock W32 indicated its instability, which was controlled by bedding surface and
unloading plane; The maximum displacement at 500 kN of supporting spore reduced by 87. 2% compared with
no supporting, meanwhile, the maximum displacement at 500 kN of anchor reduced by 84. 0% compared with
no supporting, thus, supporting spore and rock anchor both nicely supported the stability of unstable rock.
However, the supporting spore could lose its advantage of controlling displacement, but rock anchor could give
play to its advantage of controlling displacement. The maximum displacement at 500 kN of conbined spore-
anchor reduced by mora than 95% compared with no supporting, which indicated better supporting effect than
that of the single supporting spore or rock anchor. Simultaneously, this paper analyzed that the best
distribution ratio of conbined spore-anchor was 6:4 based on monitoring displacement.
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Fig.1 Combining anchor-wall for unstable rocks
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Fig.2 Geological profile for the unstable rock W32
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Table 1 Physical and mechanical parameters of rockmass, bedding plane, unloading fissure for the unstable rock W32

o -4 LIRvl) STV AR/ 12 [ I B AR/ b1 1o W 2 2R 0/ P 4 [ PN EiE A
- (kgem ™) GPa GPa (GPa-m ") (GPa-m™") fh/(°) MPa B /MPa
W 2677 45.20 30. 00 - - 38.50 2.60 6.00
e 2 500 32.00 18. 00 - - 10. 00 0. 02 0. 00
2 3 T - 3.25 6. 82 50. 00 2.50 8.00 0.01 0.23
T T - 3.00 5.34 60. 00 3.40 7.50 0.01 0.25
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Table 2 Simulation parameters of spore and anchor
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Fig. 4 Nephogram showing simulation displacement

for the unstable rock W32
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Fig.5 Displacement curves of the monitoring points with steps
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Fig.6 Simulation displacement of monitoring point 1#

and 2# under the supporting of spore
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Fig.7 Simulation displacement of monitoring point 1#

and 2# under the supporting of anchor
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Fig.8 Simulation displacement of monitoring point 1#

and 2# under the supporting of spore-anchor
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Fig.9 Simulation of the maximum displacement of monitoring

point 1# and 2# under different distribution ratios

WA LA ARG R fE A A TARRE RS JE %
J5 G I SR T 5 AR o R P 1 e A AR
EVETHI 7 IR AR AR I A8 e W R A T 3 0 2 500 kN/m,
DA AT BT 6 e B SCHEAE Bl 8T DA e 45 - B & By iR
TREESH

(2) K1 500 kN SZHEFESCH N 6 A e KOS HE

RIS T REAR 87. 2% , T 4 I b 7 4% 16 4 Fa o
(SRS R N R CEINDEL P LR g (ER VA 22 A
SR R R WA G KV AR R, SO
B I LA L A2 A9 HIE 3 o

(3) R 500 kN i [ 3247 B & 5 e K AL H R
SCAPAAE T W R ROLRS R AIE 84. 0% , HAT B4f 1 SC 9
ROR, P SRR ST ROR W 25 (B % 72 A i 2k 75 301
et T ARE I, R ARG A R r 8/ TR 8 [ )
PR LR B I3 o

(4) R 500 kN £ - BB & S0 B fE A e KAE
Fe BIREAR A 1 95% , W7 Y LU Bk SR T S 4% A iy [
B0 ST RO, TR I AR AG T 458 — B I 3 S 4 19 e
SREC LR 6: 419 2EE

SH LWk

[1] CHEN Hongkai, TANG Hongmei, YE Sigiao.
Damage model of control fissure in perilous rock [ J].
Applied Mathematics and Mechanics, 2006,27 (3) .
967 -974.

(2] mpush, BRibsl, Maf. faa&apiasoRkR
FHF R[] 8%, 2010(7):80 -85. [YE S Q,
CHEN H K, TANG H M. Rockfall mitigation

techniques and its characteristics[ J]. Highway, 2010
(7) :80 —85. (in Chinese) |

(3] #P, BIEISC, B1WIE. Al Rodkfa 2 o 0 5 HL BT
SIHT S TR LT]. RSO B LA 5, 2018 ,45
(3):138 - 145. [ YANG D, HU X W, HU Y Y.
Mechanism analyses and evaluation methods of
schistose dangerous rock mass in cavern [ J].
Hydrogeology & Engineering Geology,2018, 45(3)
138 - 148. (iin Chinese) ]

(4] SRR, INFIE, 2030 50 45, = i X B 65 15 A 1A
Mo BT S S A e R AR (0] K SCHE BT AR M
J5,2015,42(6): 154 - 158. [LE Q L, SUN X ],
CAI L L, et al. Geological model and deformation
failure process of the Wangxia unstable rock mass in
the Three Gorges Reservoir [ J]. Hydrogeology &
Engineering Geology, 2015, 42 (6) 154 - 158. (in
Chinese) ]

(5] BRBLEL, B, 901,55, Ao a4 1 T 5 0 ik o
LT A% 5 TR, 2005, 24 (8):
1321 —1327. [CHEN H K, TANG H M, HU M, e
al. Research on anchorage calculation method for
unstable rock[ J]. Chinese Journal of Rock Mechanics
and Engineering, 2005, 24 (8).1321 - 1327. (in
Chinese) ]



- 70 - Mk ¥, % BT FLAC3D B9fG & 5 -5 & 5297 40 IE LT 5 2019 4¢
[ 6] PBRULBL, fif248, BLM, % =R X fEa ik BB o R [T]. s T,
HEHLEL 5 BT iR PUTI R B &R ELT]. HPRKR 2010, 31(11): 3379 -3384. [MENG Q S, KONG L
Fdg (H KRB ), 2008, 31 (10):1178 — W, CHEN N Y, et al. Centrifugal model test on slope
1184. [ CHEN H K, XIAN X F, TANG H M, et al. supporting with pile-anchor combined retaining wall
A massive development mechanism and [J]. Rock and Soil Mechanics, 2010, 31 (11):
countermeasures for perilous rocks in the Three Gorges 3379 —3384. (in Chinese) |
Reservoir area of P. R. China: The example of the [12] BEKW, Hohde, REM. W TS5 LTS
Taibaiyan cliff at Wanzhou[ F]. Journal of Chongqing PR B AR 22 N B TR R R S W A AT
University ( Natural Science Edition ), 2008, 31 [J]. A&+ TR, 2012, 34 (89 P) 1) .484 -
(10): 1178 —1184. (in Chinese) ] 489. [CHEN C L, YE S H, ZHU Y P. Application
(7] BRULBL, LM, XDGHe, 5. &4 SO 308 - and monitoring analysis of combined supporting system
WEBAEITE R EMHERII]. A+ TR%#K, by prestressed anchors and soil nails for a deep
2004, 26(3) :383 -388. [CHEN H K, TANG H M, excavation in Lanzhou [ J ]. Chinese Journal of
LIU G H, et al. Researches on calculation method of Geotechnical Engineering, 2012, 34 (Supl ) . 484 -
support and support-anchorage union to unstable rock 489. (in Chinese) ]
[J]. Chinese Journal of Geotechnical Engineering, [13] frigd, F4aOm, £ OR,%. HnS La5%KEe
2004, 26(3) :383 —388. (in Chinese) ] SRR BRI KR B B ik,
[ 8] wrputh, RELity, BUME. BT A8 3R L4 I Y 2017, 34(3):96 -99. [YU H B, WANG H U,
PEAami s T A+t TR M), 2007, 29 WANG W D, et al. Numerical simulation on
(4):566 -571. [YE S Q, TANG H M, ZHU H. deformation of excavation pit supported by row piles
Design conception of safe net system based on analysis and soil nailing [ J]. Journal of Yangtze River
of motion trace of rockfall [ J]. Chinese Journal of Scientific Research Institute, 2017, 34(3):96 - 99.
Geotechnical Engineering, 2007, 29 (4) :566 - 571. (iin Chinese) ]
(in Chinese) ] [14] $RE, REW, B, 5. FHmaEE 2 X
(9] SEESC. G 3NE 5L 5 BT i AR I & TP 78 i B v AR WX B W5 KR [T]. AR HE K% %4
NP PRE RN L] A 8%, 2004(2) 89 - (ASABL#RR) , 2010, 40(4) :816 - 821. [ JIANG F
91. [SHI Y W. Application of combining support of C, ZHU C M, XUE J S, et al. Experiments and
frame beams of prestressed anchor rope and anti-slide application of buckling nominal constitutive relations
piles to treatment of landslide of high slope [ J]. of corroded reinforcements [ J ]. Journal of Southeast
Highway, 2004(2) :89 - 91. (in Chinese) ] University ( Natural Science Edition), 2010, 40(4) :
(100 e, skatss, FSLoR. 2900 JLA R M BT i bE Ik 816 —821. (in Chinese) ]
SEM T bRk SR [T]. & (15]  Brafk. FRP INE B RC AR Jy 24 1 fg K K85 iR
+ f2, 2017, 38(2) :462 —470. [ FU X, ZHANG ] w M R R AR (D). WY IR,
J, ZHOU L R. Shaking table test of seismic response 2015. [ CHEN X W. Experimental study on
of slope reinforced by combination of anti-slide piles mechanical properties and buckling characteristics of
and multi-frame foundation beam with anchor cable corroded RC columns reinforced by FRP [ D ].
[J]. Rock and Soil Mechanics, 2017, 38(2) :462 — Shenzhen ; Shenzhen University, 2015. (in Chinese) ]
470. (iin Chinese) ] iR . R E
(1] wpkil, fLAf, PRigim, 5. MEGE PSR ER G S



