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Numerical Simulation Analysis of Lattice Beam Combined with Bolt in Reinforcement of
Bedding Rock Slope
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Abstract: Based on author's own work experience, stress mechanism of lattice beam combined bolt in reinforcement of bedding rock
slope is analyzed by numerical simulation and modeling and analysis work is carried out with help of professional finite element
software ANSYS. The comprehensive analysis is carried out for stability of bolt and related ancillary structures. According to analysis
results, the paper concludes that lattice beam combined bolt structure is reasonable setting can not only improve safety of construction
work, but also effectively improve stability of surrounding rock mass structure and create a good foundation for subsequent
construction work.

Keywords: bedding rock slope; lattice beam; bolt; stress mechanism; numerical analysis

515

FEAL PRI R IOHESN R, (AR R ST WIS T BB A EED, ITIAEAS KB R e TR AR, B AT
BOAFE 2 i f5 BT IR0 3 A5 A IR E PE I LA BLBRAIE I BOR, RO AR SEPris I R, B4+ s (8, fr
PAB AR B 38 Y B 17 0 3 5 R I T 3 45 22 v o AT 0 ] e oy 5% AR o 2 3l 32 AR T, 00 Pl I 5 e ok 12
BERRL Sy, A B A R BORSERUS T TIN50 AR BE 6 A5 AL 5 A 2 K0 B 82 15 DLREAT IR, (e A
GRS R AR E VAR T o Bl E T MUTF SN B N2 3k o 9 B8 B P B8 S0 1 4 T (0 40 BT T AT
B & R A5 A5V AR IR 12350 (8] 1 7R AE SE Pz A b AP Se A, ST R 26 RAF IS5 R BRI, T DU 3¢
e 8 M ORI R 9% B AR IO FE T, AR ANIE & P LE M e 1) AR 5 b o DR B R A SRV 7T DU 2 4
THt TAR R, (HRE AR e, FrUAES KR IEH .

T SCTE A XA A SR IB £ BT CE IR o TS ] S 21 B P R st (0 S0 Tt 7, AR EOR s 21
BN A e R F R, DUB RS @G TARH o fi i, IF B SRS BT AR S 5 i ARE P RICR B - X I= &
PRI AR 0 s AT IRANFIBIE AT, JFEE O E f48 T R AT IR S A M N SR 5 BOA S, 8 18T E U=
UM G B 52 SN, AT AT AR RO . R ANSYS BRI BT T B AT IR 15 M AL S 2] 35 it
(RRTAT A, SR X P BT AN [0 ] 80t 2% 1 T 330 A R AT AR UE R BT IR A A A AN AT LA R 2 32 3
2 ax e e vk AR Ty HAH EU SO ASE P B8 AR 132 398 22 4 A 1 AR BdR i 220 34, 8% LIRSV M T LU SR B0 T
Feiti Tocit etz % .

1 ANSYS #Ft

ANSYS A FRICH AT RAERL A BRI R FE RN T, B A2 i) — M SR S VERUR RO A IR TTIE L T i & SO R, 8
AT UARIFHOR AR R RGN UL, M0, RS DU (el A BB, HARid & AR R i LAl IR AT,

100 Copyright © 2020 by authors and Viser Technology Pte. Ltd.



TR - 2020 453% 514 @f VISER

Engineering Construction.2020, 3(1)

iR, By PAATL, @S TR SRR RS SRS, AT ARGy = AN E A5 M), RIATAL B, 4y
W SRR f5 AL AR o

T A SRS R RV FH 52 R A% g ST A A8 DL R A PR R 2 SR (I S RE, A A 28 T A X — DR AR A, KB R
TORER . 3BT TH RS 1 SRR AR R AR R G AN KT REEAT 20, RERSRLIL SR BEAN R A BAE . B iR
I HTRE ST o Jo A BT REAE 1 T S 45 BB (0 S AR M DL R I, B RN TH LS5 SR Ol B Bl 2 3R
RINCL S I

2 BHREKEEATEINGES FRa SR E LB S AN

D] A ML J2 5 A 5 ) 10 30 P e s Mk 5 4 2 P R 3 2 IRDAEAE B DD O ORIG, BT LA 2R it L P A o DA B 507 1%
W EREMERHAE, AR RGNS . I HE KB R KPR ENL, 298 M B A SOA s m g, B LA
AT TR Tl A2 I B KR R RO BB, XA Tt TR R U AW AR . I8 TR0 [ (0 75 72 R
ARSI SR . IRXS T N, B XU 5 A S5 M 3 A5 R AT I ] A B TR T B S B A
FARASESR Y, ARG U BEIAE F 78 0 R IR ok, 75 R 2 i) VR B A 45 4 1 it i = in LAERGE . 0
XU 2 S LS AT 2 JE BRA TR B, UM bS5 4 038 T e s A kbR Tl s MR s i sl B A", 1
BEXS AR IR AT 55 T 5, R IR SR NE RS 58 OGS I 35 45 A A e RS v 0 B, AR et n I 75 S k47
REBR 2 J5 B R 8 5 0 B S AR R AL IR — . RTPUEIIAE™, BEUHREAT 32 D VERESEHE T LR A 0T, K
HIZH 2T sEbr@sii T TAEZH, KRBT RIFMBCER. B REM G BEES 2 T, GE%A I3 THE &5 4 1)
SERENE o FER FAAT BEAT N 2 05, TT LA 25 PRI G PR30 394 225 M PR 0 2% 700t 5 R AR BB ) R o
Py T 52 B H A S Tl A2 4 13 3 AR AE T IS LI G5 M AT AR B, 8045 I D RE RS AR 88 B AR A5 N
IXFEAMY BE 5 (R HE 0 I 45 M IR AR RS e PE R T, JF HLBESE N R A TR TAE M TT e A3 R a7 i mt. AT 254
Jr e B AR 77 ok B T3 NI S MBI 77, B DU A 2 A I R] 52 S04 SR T 1 RE e

3 ISR ELE AT INE D IR B ERE I AT

3.1 ANSYS B3It E SR IR

ANSYS 2 1) i JBE R — 0 o B o DU B A, 6T tof = J2 S50 (0 7K o A7 175 100, LA B 3 355 468 40 () B SR B JE R 4555 o WT o A
8 Bl AR S it 43 AR RE A, AT DR B % Ml 0 5 v 06 30 395 485 T HE B0 il S AT 90, ) P i P 4T O vk
Hert IR E A R, X MR R IR S W AR e TS L BB S R R AT L SRR R FH AN T I A8 ek 3
ERGERIBBTIE RS, SRR SRS M I AR R e R

3.2 MRIAEESH

8 70— 4% (Drucker-Prager) A8 D) S 71 TS A2 AR INLUZ F, B85 Bl 1 78 4T X6 2 A b 56 45 44 114 4% 00
TRESHEBERTTE 2 b, I BRI, TS RO R . F R R0 VR T8 A RO AT 8 P 10000 1 #18 d
BRI A MY, WK 1.

# 1 BAM R S5

2 E/MPa y/kNem”® u C/kN+m”® o/ () AN
BRREEES 30 18 0.3 15 20 M-C
i 200 23 0.2 80 12 D-P
MR G2 30000 25 0.2 - - i p
A 210000 78 0.3 - - Bk

3.3 HERA
[K A 7E T R 4 2 M e it TAR IO A3, o e 0 A (A B 2o Wk 32, IF FLZESZbpiti T, S ehasehriisky)
SERRI SRR, BRMEAERIE 1 Fior. RS EMREAMN R EIGE, LIFRENE HEEN, RIEBEARSEHTERA

Copyright © 2020 by authors and Viser Technology Pte. Ltd. 101



@ VISER TR - 2020 5535 A1

Engineering Construction.2020, 3(1)

ShRUEEERARGE " T I SN [ A, PR AT S AR N B R, IR A B AR A Lt 22 4
PEICALRALE, AR A 2 Brs

1

5 *L"/;ij -

B2
it E
< ST EHER

AT ER

K1 A o i Y P 2 T i 1 i
N T OREEE I W B AT B0 M AL R 5 O SN [ R8O, T S 3 = B X JR AR I % s VE AT SR B U, BERS
L3R BT TUME 3 0 ] AR DA BT 45 B A A B N [ 7 i, SR MM 3% 2.
2 AR AR S

22K Ki/kN » m” k/kN + m” C/kN e m” o/ ) D/mm #VE
A [ B 100000 100000 50 23 110 -
AT B B - - - - 32 TR F1 40kN
B 400 X 400 -
3.4 ERIH

T S T B AR G R N 2 B R P e R i S 2 s R EURITR AT AT, die 24t 3 35 S5 K A 2 24
NJE SRS T AR T 28 T B SR W ASAAEAFE RIAEE T, AR KB N A~k 3 Fros, 8
DI Bl B BN AR

SOLID STRAIN
X SHEAR, Nox

8.016 2e-002
3.486 7e-002
. +3.1

7 +2.735 7e-002
e #2386 4e-002
048 9e—002
720 7e-002

1.061 1e-002
7.330 3e-003

B 3 I3 JER e KB AR =
R AT I AR D) SRR AR I3 S5 2 v, RERE AT IR T R A e BEPEAN AR E 1, XA RE 8 RUE LI K
I 18] (R AR TE ARG RE HPIRAS s o KB VAT = A 4 o, FEREFTINE SR KIFEM T, I35 S5 W BT U1 70 2 B i f
%, FEHAS HBLE S RSO, WA R S8l 1 B e (45 A e P H K .

SOLID STRAIN
E-MAX SHEAR, None

1% 42,583 2¢-001
-3% 42154 0e-001
2“{', +1.724 9¢-001
3:3% 41,295 7e-001

T +8.663 20-002
I 34944373 50-002

05.19048,175 9e-004

Bl 4 3R BT 0[] 25 K B AR 5 P

102 Copyright © 2020 by authors and Viser Technology Pte. Ltd.



TREBE - 2020 #53% LM @ VISER

Engineering Construction.2020, 3(1)

FEJE LAy, AT G5 WA SR 10 T Ve A AT I A 2, B AT ORIt T A R N AARALE, A fg o 5
JridAG MR KB VI N AL 7 A 5 B

SOLID STRAIN
E-MAX SHEAR, None
+1.790 8e+000
0.2% 41641 60+000
02% 411492 5¢+000
H02% 411343 304000
03% 41719 1e+000
. : +1.045 0e+000

Z
64.0% 49171 9e-004

5 TR B IG5 A A 2 M [ e K BY A% 2 ]

LERE

TR S A R SR AT IR A A A i R AT A AT T, IR BX — 7 sRAI PR ANSYS KA E A R
TR A 56 5 P AT DRk g VT T L2 5 A 4 1 4 8 R (R B R R PR S 25 20 B, e o3 FH A [R] PR I [ 7 325 5 Tt 2
AIRTERATE I : 1) KA, 53 B7 SR FH B AT 0 1002 25 TR0 35 28540, R A R e ik 25 40 ) A e ME 4R T, SR Al R
PR B AR BEUT o 2) BRAR FH AT 0 1 0 25 o 45 A 5 R BOR IR R AT R A A% A R [ R e Ve AT . R
AR E MR O AR 705, 78S FH AP R e 05 4K 2 o B FH 1 28, EA2 T AR FH 2% 7 V2 B8 2 1A 2 s It /2
G AR ENE, AT A RS A TR & ORERIAIE )24, MR SR & T AR T R GG R i Rl o

(&% 3wk]

(L)AR s, R HEAT, 4. 3B 16 T /& 1 B AT 44 BN AR e [J]. F B A% ¥, 2017,30(05) : 20-27.
(2] 0] W0 3. & A KA B RAT (R) P WM TR AR [J]. LR, 2019, 26 (07) : 94-95.
(BIR k&, A M KRBT X TEAEE R [T]. i 2 ELH R (BFH),2018(21) : 110-111.
M1ZFF 2457 SATBWEETAR I TR PN A LT]. A 5I53E,2017(03) : 102-104.
(5] 3. HAT M A LAY E P 8% ANE LRI 7 EH % D] LA LA A¥,2017.
(Bl EFEAM, MER, EHE, T4 BHRT AR REFRBESDAME 2T ] BN AZFFHR(ZEBZ
), 2016, 48 (03) : 48-54.
(71 AE. S (R)BHEELFAR L PRI £25 57,2016 (12) : 136-222.
EH BN FER(1983-), &, RXIBA¥ HTRBKIBRGF IE, AGLFs FOEF LR = HRT ZRE

.

Copyright © 2020 by authors and Viser Technology Pte. Ltd. 103



