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Study on transverse railway effect of bolts
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Abstract By doing numerical analysis and physical tests, combined with orthogonal design, influence
extent and law of various factors on transverse railway effect of bolt have been achieved. The result has
shown that lithology is the biggest factor on axial stress of bolt, and effects of bolt diameter and friction
coefficient increase with the shear shift. Diameter and anchorage angle are major factors on separation,
and lithology is the most important factor when the shift is the biggest. Among the factors on strength of
jointed rock, lithology comes first, and joint comes second. Other factors are positively correlated with
shear force, except for anchorage angle. Based on the influence rules, internal mechanisms have been
derived. Advanced laboratory test has shown that the results are in reasonable agreement with those ac-
quired from experiment and the simulation model is suitable for modeling transverse effect. The re-
search achievement has a positive significance on the jointed rock mass stability controlling by bolt and
engineering security under the coal mining load.
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Table 1 Mechanical parameters of materials
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7 3(20) 105%) 3(0.8) 2(0) Fig.2 Influence extent of various factors
8 3(20) 2(0e4) 1(0.2) 3(15) on the maximum axial stress of bolt
9 3(20) D) 2(0.5) 1(-15)

3 AEEEAREITE RSN RE DT

HRARHEFT < SRR RN X, i)
AR LI PRI IE AR I AR, AT T AT B
DR B AN TR KT BT A i oz S g 4 B T 0 25 B 5
DA AP S B (AR AL AR, 49 3170 B AR AT
R I “ AR BONAE - R AR TR A A
3.1 $EFTHEER KRN T HRE

FYBTYRE S, frARELL BT, AT
Lo “S” ARTY, AEINECAE B r AT BT R
A o 000 f B AT B S, AT SR 1) i ) 4R
s B2 R B AR AT A X3, B R AR A2
1o T HEFF R IEATIRR,  ACHEECEAT 4 i) f K
PN ST Smax HEAT IEAS B 54T o

ANRIBIOII RS AN, 25 PR B ST AAT Simax 5211
TR WLIE 2.

2 v G H: EARBPIM KT, Ak
L2 s i AT A m) RS g ) R R R, SRR L
KTFHABKRE . 85PN 5 mm #K5] 15 mm i,
R R A R R ST A 2 S s BA BY D)
PRI, M 15 mm 38K 5] 20 mm, EEFF A2
SO M FEE I BRI, SRR AT AR TR, A
HUUTEAT < 3307 WA, CEHRRE A T A,
55 T E R RS . SRRl 0 S R A
NIRRT T PR TR R (AT £

Kl 3 A EARF BN BANMER, BT Smax B
AL AT . T LE A R R AT 4
N FEBREMN 5, B AR, B Y
VB R . UR BEAE EA R R Ry, Ry
PR A AT AR AT AT D B 22, B AT 5 AT FL
fil A A AR TE N, AT AR AR K, I d KA
INWARLENI IS

s 20
Q .\o\. 1y N

: ,///””* T W/,
-E 2p X——%—x /’/X e—— ———x -5

‘ 10
2= — — ——
= / *x 15
E - - 20
fg 0o 16 18 20 B WA 02 05 08 -5 0 15

(a) AT HAR (b) #H1E (c) EERHL (d) &

K3

A5 DR 3 R AT R 170 1 77 5 i A

Fig.3 Influence laws of various factors on the maximum axial stress of bolt
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Fig.4 Influence extent of various factors on joint separation
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Fig.5 Influence laws of various factors on separation of joint
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