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Abstract: The lateral confinement of the rock mass can significantly enhance the grout compressive bearing capacity
of compression anchors. However, this bearing capacity is difficult to quantify. Current specifications adopt
empirical calculation methods, which tend to result in large deviations in calculation results. To address the
aforementioned challenges in quantitative calculation, this paper develops a mechanical model that considers limited
cracking depth of the rock mass surrounding the grout, derives a method for calculating the grout compressive
bearing capacity, and systematically analyzes the influences of relevant parameters. The results indicate that when
limited cracking is allowed in the surrounding rock mass, the axial stress sustained by the grouted body increases
significantly. This stress shows a marked increase with the propagation of crack depth, ultimately reaching the

compressive bearing capacity at the critical cracking depth. Under identical crack depths in the rock mass, the axial
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stress sustained by the grouted body significantly increases with the elastic modulus of the grout and the tensile

strength of the rock mass, while it decreases notably with an increase in the Poisson’s ratio of the grout and the elastic

modulus of the rock mass. In contrast, the radius of the reinforcing bar and the Poisson’s ratio of the rock mass have

negligible effects on the axial stress of the grouted body. To verify the method proposed in this study, field tests were

conducted in moderately weathered granite. Through comparative analysis, the calculated results from this study are

slightly larger than the measured values, but the overall trend is consistent with a high degree of agreement, which

verifies the validity of the proposed method. This method provides valuable references for further theoretical

research and engineering design related to the grout compressive bearing capacity of compression anchors.
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Fig.6 Effect of grout elastic modulus on axial stress

FERBORATT, BERMBHEI N ) o BEHESR AR A
B Ey FSE R 2T K o 72 AR 7 A2 T 288 RDRE
HZ(p=01], X E; )\ 10 GPa #KF] 30 GPa. ¢
M 18.1 MPa 1 K F] 34.9 MPa, HlEIES] T 92.8%,
VER A2 B 7K 3 /1 N 438.1 kKN 39 K5 844.5kN. 7
PRERKRE —EIRERITR, 25 =041, E; )\ 10
GPa K% 20 GPa, o Hifil 15.1 MPa, ik
71.3%; 24 =08, EgM 10 GPa 1 KF] 15 GPa,
o, 10 11.3 MPa, 341§ 39.2%.

VERARBNERL R Ey AHERS, VR AR )
o, HEAREEIRIEL R B p (G R2ZE9n, AR 32 6
AR T T8 5 AR R TT IR FE I IS KT KR4 e Ee
N 10 GPa, ZEEIRIEZAK B H 0.0 HKF 04, 08,
1.2 1, o 1 18.1 MPa 1 k%] 28.7, 40.0, 52.0 MPa,
Wy 106, 21.9, 33.9 MPa, HiE5 5K
58.5%, 120.9%, 187.2%, MR 2. dbel W, X4
APV EARTESLBEAL HH I 2GR, VAR 1] B
A E A B KT A S RV AR 52 TR 7R 8K
JIIAG e A FOVE AR A S HH B — i TR P P 24
VESR AR TE R FOVF R — 28, A il ) 2 g AH
LR RN, 2R ARE R IER A .
4.2 FERAMEL

B 7 UES AR L v, X I ) o, 5%
MR AR . AR, Im SRR L R B, B
SRR LG v, BRI K. v, A 0.20 34K H
0.36 I}, B M 0.597 HEIME| 1.340(3 H1E 124.5%),
o. M\ 55.6 MPa F[%%] 48.5 MPa, &IE{LH 12.8%,
UL HE AR I A Lo I R AR VR B R AN
SO LR, B N R SR AR 52 [T 7K 38 0 B 55 Ve K0S

B



2026 4

+690 » FA IS TR
sor = =00
—— =04
70 —A— =038
B=12
60 - B
50
£
S 40f
N
30
20_ -\-\’\‘\-
10

0 )
0.16 0.20 0.24 0.28 0.32 0.36 0.40
v,/GPa

T BEIARIRA LR Flr e L )

Fig.7 Effect of grout Poisson ratio on axial stress

TEAH R SRR L RBORAE T, RER AR R S )
o, BERESARIARA LL v, M3 AR IR . v, AL
0.24 B4R F] 0.36 If: 24544 K7 A4 TF 20 R T2
(f=0)f, o M 23.4MPa F[%Z| 14.5 MPa, [#iE
2] 38.0%; M. =04, 0.8 [ o FFIES> 318 37.2%,
36.8%. R IATEAHFI LR IRE RECT, HERMIARA
EU PR3 K 2 S5l 35 B AT E SR AR 1) Bl ) 1277

VESZARIARA L v AH RIS, ESR AR 8 ) o
W AR IR L R A g HISE KT B . v, = 0.28
i, ZUBEIRE RB B 0.0 1 KF] 04, 0.8, o, H
19.6 MPa 73 51 K %) 31.8, 45.2 MPa, &/ 51K
12.2, 25.6 MPa, &7 62.2%, 130.6%, HIE
T
43 BaMiRE

Bl 8 E RS g AR ) o B
M. BARTE, InARERE R g HEA K
SRR RO K. A ARHVERCE £ A 10
GPa 3§ K#| 30 GPaltf, p_ M 0.203 3113 1.406,
RN 1.203, IR EE 593%. X B A ARG
K, G RAEIR T REUEK .

801
—&—3=0.0
70F —*A=04
—A—3=0.38
60 B=12
T B IR
50 . ______\\‘
- -
[=%
= 40r
S
301
20
10
0 1 1 1 1 1 1
5 10 15 20 25 30 35

E/GPa
8 A AT A AR R X} B ) . 7 P S T

Fig.8 Effect of rock mass elastic modulus on axial stress

A RR A RO R (B =00, E M
20 GPa 14K %] 30 GPa, o, M 22.3 MPa [£{%%] 18.1
MPa, Jik/N2] 4.2 MPa, [EIRZ] 18.8%. HRVFAK
PSR, E 4N 133GPalf, B =04, Plp=
0.4 3%, E, M 20 GPa 1 k%] 30 GPa, o. M 36.2
MPa [#{ %] 28.7 MPa, J&/NZ 7.5 MPa, [%IE%)
20.7%; {H5 g= 0.0 BIAHEL, G085 51IE 62.2%,
58.6%. M E ~19.44 GPalt}, B =0.8. LLp=
0.8 Jfl, E M 20 GPa 3°K%| 30 GPa, o, M 51.3
MPa [&fik%] 40.0 MPa, Jk/N2) 11.3 MPa, B#iEZ)
22.0%; HE g= 0.4 BHAHLL, 00885 41.8%,
39.4%. W] ., HHIRIZLEETRFE RN, MESARSZ K
BB A AR B ORI s A AR TR AR
AHFEIE, 52 AR T R GE TR P AR AU 3 K 2 3%
.
4.4 FBFBHREE

TEANFERITRIRERECN, At v %t
SRS AT o, WIS P 9 B 2 a AR e A P
i B B = O, v, A 0.20 HEKF] 036, o
M 22.3 MPa 1 k5] 24.0 MPa, MIE{YZ) 7.6%. 4
ERFEAEFFRE, UL A= 0.4 MBI, v, A 0.20 BEK
# 0.36, o, M 36.2 MPa 3 K% 38.5 MPa, HIE{Y
21 6.4%, {HAHLL p=0 AAEIRS. "L, 7EFH[E
SR RER R, o, BEE v, 3G K 2 284
K, (EIRIEELN, RIS PRI OGS A4 (1)l 1] 92
AR/ AR, BEERERE R
OB, FESR AR Bl B R MR

80
—=— 3=0.0
L —— =04
70 =08
6ok max
AR S R L R
501
<
=%
; 401 .’*4.’4.’4.
g
301
— = =—a—+#@
201
101
I I I I I

0 )
0.16 0.20 0.24 0.28 0.32 0.36 0.40

KO SRR LS il i) 277 4 5D

Fig.9 Effect of rock mass Poisson ratio on axial stress
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Fig.12  Effect of fracture depth on axial stress of grout body
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