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Distribution of Stress on Bonded Length of Tension-type Rock Bolt
Based on Theory of Elasticity
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Abstract ; This research provides a theoretical basis for the pull rod mechanics analysis and en-
gineering design. In accordance with the above ,we can analyse related geotechnical parameters
on the axial stress and shear stress distribution of the anchorage segment ,and influence of sev-
eral factors can be concluded. According to tensile type anchor rod under the actual working
condition,we can deduce the equation about the distribution of axial stress and elastic bond
stress of tensile type anchor’s anchoring section when the anchor bolt and the surrounding me-
dium are elastic materials by Mindlin’s displacement solution in elastic half-space.

key words ; tensile type anchor rod ;anchorage section ;bond stress; Mindlin’s displacement

solution

BATRIEE A+ TR —M EEEORGE] B T I8 55 T RN s R/ NSRG53
H 2 Z Mo, B AT (9 S AR ERE AT Tz Y 5 BUR L, 1% SR ) B A AT
Pertt . BN ERE BT i RORI BT AR HOR TR i TR B

WFs HHE:2013 - 07 - 04
TER®NY 2 ME(1986 - ), 5, IR A P, W R RHE K2 R TR =Bl Al oe A . EBEWF5T 7 1) - 4 [ TR



5527 B A W) ¥ WEAE BT R G R AT I B R 3 A LRI Y 101

xS RMRARAFTE 206, FE PR T AR o
Iz B TR AL, [ S 2 R
TAEE M TR G T KA aEE, 5 H A
BT S B EAR R R A T 22K 1
ol [ S0 5 T B SR AT S 5 T TR S kL AR
SCAGRPEHE Mindlin [ H A, 8 S 00 B 15 B
JOE 3 3 S A R AR AN T AR BRI X 47 g 2
BT T AL 7 T 3 AT R T i 9 — PR R

1 i [ BN 70 A 5P A

IS RIS A b Hom Sk &2k
FIRPIEBL , Ry 7 O X HE AT R, 2 VR A T i
JE 1) B VA R B A e v A4 2) J B
A A Al AR 22 ] 18 ST DA P2 A HE D) 5 3 ) [T
PRI E b ) S ¥ 50 4 At 4 ) AR TAREL
DAL, il T 5 ) B A 22 TR 728 T D) — 2.
FEFTVE 0 5 A T 40 A > JE PR 23 (] 76 7 1 2 25 (1]
WHRTRIE ¢ /AR —& ) PCINE 1 iR ) 78
B(x,y,z) 4093 G A% Al i Mindlin 7 7% fi
B E -

u = P(1 +v) «
* 0 8mwE(1 -v)
3-4v 8(1-v)’-(3-4v z-¢)’
R
(3 -4v) (z+¢)> -2z N 6cz (z +¢)?
R, R;

+

(1)

;H\:EP:R] =
Xy +(z+¢)

A Ew AR SRR FA R L.

X
/
y

B(x,y,z)

X +y +(z-¢)°,R, =

AN

z

B 1 Mindlin f#HiHE & E
Fig.1 Sketch of Mindlin’s solution
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Fig.2 Calculation model
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Fig.3 Mechanical analysis of anchorage segment of

tensile-type anchor
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Fig.4 Distribution of shear stress on bonded length
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Fig.5 Distribution of normal stress on bonded length
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Fig. 6 Principles of shear stress on various tension
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Fig.7 Principles of normal stress on various tension
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Fig.8 Principles of shear stress on various E /E
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Fig.9 Principles of normal stress on various E,/E

E./E WER R RS A s i 5 0 11k
PR B EE 2 LB B, Ul AR X TR AT, 8
il AR, /] 8 mTLLE Y, 50 AR A R —
BF, A Gt A 1) 5L P A R A R A ]
Ext)J W] 353 A 7 B DN | W R BROK 2 AR B

XI55 A i BB (EL UGB gl /). Bt
RS PEATR RD  RE S5 I T E ARG, (B
3 A Y P 24 | ) [T S i 4 fof

ST 9, AT LA Yy, A AR B U A il 107 7 {EL
/DN A AR R, b T (R K, Ll T (B RN
of B FHEAR ARFEAAS
3.3 FL12 D B9%0n

ANTR]FLAR 5 [ Be YD I, 7 A 1 7 19 43 A 43
LI 10 A 11

11

104
< 9r —=D=0.025m —e— D=0.05m
% 8t ——D=0.075m —=D=0.1m
@ It
R 6r
2 5t
R 4t
® 3l
2,
® 1
00 01 02 03 04 05 06 07 08

EEH 25 3 125/
B 10 AR D EHERVINASHE

Fig.10 Principles of shear stress on various D
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Fig.11 Principles of normal stress on various D
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