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Fig. 1.Resistant forces due to pretensioned force and deformation
of rock bolt
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Fig. 2.Movement of rock block in two directions and deflection
of bolt
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Fig. 3.Plastic joints formation at points A and B due to shear displacement
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Fig. 4.Beam model for deflecting length of bolt
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Fig. 5.Determinate static beam model for rockbolt
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Table 1.Characteristics of rock bolt used in the laboratory
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Table 2.Comparison between experimental and analytical results

b 599w 6 25518 a9l 2ol (55w Jome Sl g3lwd e

(Swga b Sl Ll R,(KN) R,(KN)
a=90",¢p=36.4" VYA YY/AQ
a=75,p=42.5 YE/A YENF
a=60",p=38.7 Y4/ YZIVE
a=45,p=42.I° YA YAINO

Joe j0 Clegs gy oulds sl polie (slog i 5l licadsl g o
LYo 5l o wilgs oo ol ol el o 5 By Saagl
Sr5R8 asly Sz o ¥ Jooz gillae a0l @S (e LS
5 42,0 0 6513 Ay 5o pglie Sor (nteS e S
g (oo Sl 4,0 FO 49y o pglie (59,05 G i
9 S5 (5Lt Canglie anlllan cpl 0 a5 Cenl S5 e o3
S5 agly g el caws w0 0, =45.5MPa oKkl o Llégs

Dy 00l (6,5 ol ax 0 ) dgu> 3

buwgi ol olml pglie o 95w S yelsly axllan —F
Swgn b Joro 58 390 SCow
SrS L8 agly a5 09l oo cdmlie YV 5 VA Lalg, plas
495 (Shwgml 25 gl (Fignl 4 Cond o0 S
93 S BLLI Clegs b Sins Canglie o Stwsul SlShaol
Foe Jelse 5l 590 Sow (Sl b (S 5 (SE G S
Slaiee 590 Siw Lawg ool obml polie b 5555 3, 2
5 SN Gh Sox 90 S 58 sl (Jelss cnl o
b axllas sl s o5 B 90 i SilSlo slo (S
@ 590 S slo (Fhg e o151 S0 5o ()59 5 alisee gl el

y£4y

390 S (SilSo o,Slee adllas ol> Gubon Bus 4z b

33 (Sgl s SG 3929 el I el (Kol b agrlge 5o
S Swsnl iz 0525 S50 50 @8ly 5o sl ol 485 LA
O S B ansl je0 B ojlul a e e Siwsnl alold
(gl 2 50 550 S w0585 slml 590 S 4y 03,15 gl

sl sl o ) Lo Joe b aslive (5,18, Wil oo

P lo3T b (doxi Joto g9 b5 dunny i - ¥

@l Olg5 (oo c0ad ) (Lo Joe 280 5 Como b5l 610
Gyt ed 5580 0,5 dglio ( alEile;] anllias 5y s LT, Jow
Jbd 5 550 S basgi o ol pglie gl (59,05 (39551 s
Sigas [N o5 solitul alislo;l anllas 5l o s34l ply o
Jsaz )0 ol @l 5 el V Jgaz Billae oads 00y 15 &y 90 S
980 VO A wgly e jo 1 500 S b )] .l sai 0341 ¥
sl pglie (g5 ,hke § 2isls 13 Srasgml dy Cand 4y FO
30551 sy o Stwgmb Jore j0 1) Jlad ue 590 o anwgs oo
Sl ol @l olen 4 2lBilejl anlllas ol b & Jgaz 50
Sl 00 03y oy il Lo g5l Jow

b aligle)] Joo mli o OS] oS 05 o alisds
Shelos Joe po Sl 4 4z gi b i wop0 V-l S LS



339 S (Sl Gluoguas . ¥ Jgu
Table 3.Mechanical properties of rock bolt
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Fig. 7.Influence of pre-tensioned load on the contribution of pre-
tensioned bolt for different inclination
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Fig. 8.Influence of roughness angle on the contribution of passive
bolt for different inclination
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Fig. 9.Influence of roughness angle on the contribution of active
bolt for different inclination and T=80KN
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Fig. 10.Influence of O, on the contribution of passive bolts for
different inclination
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Fig. 11.Influence of O, on the contribution of active bolts for dif-
ferent inclination and T=80KN
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