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Calculation and prediction of initial support pressure in bolt support
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Abstract : In order to get and predict initial support pressure ,mechanical models of bolt” s stress and bolt’ s installation

were established ,based on the hypothesis on surrounding rock of immediate bolt support in elastic-plastic status. The

relationship between initial support pressure and tightening torque was analyzed , and theoretical solutions to initial sup-

port pressure were obtained for two contacts of pallet and nut. Meanwhile, verification research was carried out by

“Bolt Force Transfer and Attenuating Test System”. The results show that there is a linear relationship between initial

support pressure and tightening torque under the same condition of bolt’ s material quality, specification, row & line

space ; when the tightening torque is among 0—300 N - m, the equations of initial support pressure and tightening

torque is right;initial support pressure can be quantized and predicted by tightening torque.

Key words : bolt support;support pressure ; pre-tightening force ; tightening torque

Bl JE SRR B KR B vy PSR IRELL 8 ~
12 m/a P PR AE AR 7 Ik AR RIS,
SRR N T BRSO R A AR R AR T X
AT R R T AR, S BH T B S A
XTI R E A & S E T KER R &
B, MBS B R s BRI /T 0.1 MPa B A%
@A TR R PR NN BN Ry NE ) 5
PEH AT 0.1 ~0.3 MPa I}, #A BT BEW) 4 S 30
BEL 77 938 T R R AR X/ 5 177 24400 4 =2 477 BT

A 2011-11-14 EERE. LU

i1 0.3 MPa B AAHUEIE EAR/NC ) ZERAT 29 T
PRSI FTs Sl BB g 3 e e W it v
TS S, B A 1 RR R 2 4 PR R R T S L S
P& Sy, HLAI g g ik o =0 R X S g
BH 7 89 52 B AR A AR DI, Al AT S0 BT (350 B
TN — = BEISHE T, LUK 5 Pt g
SEASFTAIR S AP BH 77 45 TS 1A X 2 2R B LY
TGN S 3B 7 vk A AR A SE A B RRF 9T, X
PR BT S AP SR A P A S B R G T SR R L

E&UIE : = ST &R (973) BB H (2011CB201200)
EERBN . £ i 1984—) BB e, L#Uﬂi,@‘f‘o E-mail ; wangchengcumt@ 163. com



5512 FOREE T GG SR R R 1983
AHEZNHERE L, ( Te (70/(0=0)
. o w(D = D,)D,[1 - e+ ]7
1 FIHEAZ 3 PR TR ARSI oR Y T, =Ty = l<r<1
1.1 BL&SHZ BHLEAXER 0, 0<=x<1I

TERSFFIZ S0 BRI — 3043, W IET 1 s, ey
LIV RN &, T8 o AC Joidie i A f4T
BIBLREE 1EAC FATHL—15 F(AF=1") it @ WIZLL

2AF X I BT (HILAE BT RE R ) . 5 F i
WG| EL FC(FG=h, HIF#BERE) , LN G,
1 AT

h=m%{’b=l'sinl/f (1)
HaC(1) Al
_2l'cos
e (2)
d
/\
\_!_/C
-,
//b RS
ANV
G

RN -E RGPS
Fig. 1 Geometrical relationship of helical
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Fig.2  Model of bolt force
AT AT 2 — oo AR5 11 590 3 AT 1) 8 45
[14] >
Tl:c j‘j

_ Ce_ﬁ VBK/E ,I<x<1L

Tie = Toy (3)
0,0<wx<I

A, 7y, DA IR0 B AR 1 DL 5 1 o LA PR il

FEAR B BO BE s L D LA N B AT BE 5 D o B AT

Tt TR AL B4R 5 D, SRR AR B AT AR AL 22 1]

(IRIBRSE , B=(D-D,)/2;K=K,K,/ (K, +K, ) , H:f

K, Ky 7353 by 861500 5070 M 38 0 6] o ) 5 DT 5

BRI SR PRSI € BB

P BT Al 1) 52 3~ 18 ] 45

(4)

BOIRBE B 47 IR B b iy LS AR IE

h, FIESAFRLARASIE b, 28 ( ZBSFER AR08 ) | H

h=h +h, (5)

B THZIG | SRR« = " BT, 45 AT

Jit O v 90 5% 0 AR AR AT A v G B S A ) A

ARV AT ARy AR A A B AR (T

THE W BLA R4 oA s e . R il N

Fil 52 Y A et , o A2 00 745 05 B FUSE Ty i AR
BRI & W

A(T - f;ﬂDszxdx)

g = 6
. E (40 - wD*) (6)

A, B, e A A RS b D FERR ST
Rl S I
b = [ e

#X (4) F1X (6) A BT
hy = 4T{2Lz -
E, (46 - wD*)
D(L-1)
E,D,(4b° = wD*) [ e "/ — 1]
D(D - D,) }
E,D,(4b> - wD*)
BFF LR AZTE

hy = [o.dx = l;l)gjf:ﬂwazdxdx

= (4) A LnT 5
[((D-D, +L-1)e"™"™ +p -D .\

|_ o (L-D/(D=Dy) _ g

7]
EwD? | ®)
BRSBTS 30 BHL 2 3 A ) [ A R A AR )
N, T SEERA | OHE 2 2 Bl AT 3 T A AR R S F T4 )
i Rl R TR, AR ZSAS R = m h JPIRES R s 2

X5 A 4] 3 4 BH T p, DI

p % (9)

i B RS AT B TR HERE
B (D), (7)) FI(8)FRAK(5) FIfrgE & (9)

+

(7)

h, = 4T

ZE
T



1984 % % F & 2012 4F45 37 %
b= Dtan « o
(E,D,(4b> - wD*)(L -1) -D(L-1) LD, +D* - DD !

SU{ RCTE 2N —(L=1)/(D=Dy) M St (D-D L)+ 2}
E\D,(4b" —mD") [e Y — 1] E,D,(4bV° - wD?) EwD?
AN = Dtan o
(E,D,(4b* = wD*)(L -1) -=D(L~-1) LD, +D* - DD !
L { — 2 2 —(L-1)/(D-Dy) : 2 22 + (D - Dz +L - l) + 2}
E D,(4b —wD") [ e 2 -] E . D,(4b" - wD") EnD;

[34
p=Ap (10)
F UG T 2R, 6 T B2 M T T b T A S
FESZ I B HERE A IS 0T, A 2 (8, W13 2 9 fE
71 p SR ST INE o MM RR .

2 ¥R IPPE AR B R

AR SR EERIFERE A AL e R T
AR SRR W NI BT B AR R Pl 22
W ANTE TS R AR R R SRR M
Bt E (M) 55T Bl a Bk da b e i e £ (T) (IR
2N BRSO E(f,) IR B SRR EE A I T AR
(51 E(f,) Z 0, SO 2238 S in i 3 R

E(1)

o

3 B2 ) E A
Fig. 3 Mechanical model for installation of bolt
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Fig. 4 Common contact of pallet and nut
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Fig. 5 Pallet and nut under plane contact
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Fig. 6 Relationship between initial support pressure and tightening torque
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