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Design of grouting parameters in rock based on grouting time

FU Ping, QIN Peng-fei, WANG Chun, YANG Xiao-dong
(China Institute of Water Resources and Hydropower Research, Beijing 100038, China)
Abstract: Cement grouting is used to improve the integrity and to reduce the permeability of rock mass. The design of grouting

parameters depends mainly on the engineer's experience and engineering analogy, and the grouting time is generally not

parameter

included in the design parameters. Based on the diffusing equation for cement grouting in a smooth and straight fracture, the
proposed and analyzed in the grouting design and construction considering the distribution of rock fracture aperture. It may

relationship between that of penetration length and the ratio of grouting time is derived considering the Bingham rheological

provide a reference for the grouting design and construction in similar projects.
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properties of cement grouting and the properties of cement particles. The grouting criterion based on the grouting time is
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Fig. 1 Penetration of cement grouting in frature-net of rock mass
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Fig. 2 Penetration of cement grouting in a single-wide rectangular

frature
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Table 1 Conversion for ratios of gourting time and grouting

penetration
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Fig. 3 Penetration of cement grouting in fissure with toughened

glass
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Table 2 Parameters of laboratory experiments
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Fig. 4 Theoretical and experimental relation curves between ratios
of grouting time and grouting penetration
B 4 FFATLUE Y, R B R, & A L
re FIHERIN AL 4 G B S BB I M) S 800« 40k
SITIA] BRI 200 I, SRIBHOY B 1 2Ok 18 KP 1
PHESIT 90% A L, JLRHIKEEN . 2 >3, #ER
I TR EE 7 55 90 B EE ro R R RS BRI e L T
AR, PR AT e R (7)) TR RO
RKYHUE R R I, BOH 7% &K IR A S H I
MK BORLICHE 52, ook S K. 2 >
5601, VEFREDD, AR 0, ATLAGERHENR .
2.2 H#ERITE
LhB TR A AR B BAURL Y GSP, R4

goge S HUCE RBURK g,
/ms™) /(ms")  /Lu /mm

5 4816 6500 9.2 3.5 THIREL

iﬁ; W T IR ﬁggﬁﬁ SRS

SOV /Pa - JEEX

/mm /(mPa-s)

0.8 05:1 26.5 87.25 0.25

T ANFIEHIIAL S BN

—_
=]
.

1 mAb ¥ 5% K FR Lu
N W R LN ® O

—_
T T

1.0

=)
oL
n

15 2.0 25 3.0
HEHKFE J1/MPa
5 1 mAERBEKRESERENKR
Fig. 5 Relation between permeability after grouting and grouting
pressure at depth of 1 m

K 5 e TRESRSLEE R 2 m, Ap Ak SR Ay
B om ACHIRES B KA eI T ) ANHE SR N 1] 5%
oy RHANR BRESR s 3 mT LU AS I RESR I TR LG 2,
WA 1 mARIRE S KEE<] Lu 2R MHER ]
=056 I, Z/DFFE 1.5 MPa [FRER ) A il 2 2



1812 a5 oE L OB ¥

K, #F =16, FFE 1.2 MPa IHESIE 1, 34 =21,
3ty Stolf, BEF KI5 HILE 1.0~0.8 MPa 2 [i], i
PRCH FE FRARG, DRI B B T ) HOHE SRR, WEH
IR [A) AL 200 LA Lo

Bl 6 i TRER )0 1 MPa, 20 HT AN [R] I
S Ta) B AN R R B A /K G R I A EL I G R e 24
BES A =0.500 15, BEES 0.7 m AbHIRESBKER 1
Lu. 24 t=1ty, 2ty 3to, Stoltd, HEJGIE/KHE AN 1 Lu
PR 250 0.81, 0.93, 1.04 m A1 1.12 m, Eff
TESIT (R AR H) Seo, I 20 B 254 4K 0.08
me AT T A R SRR R T, SRR ]
FUAE 3o LA L LA A3 o

7-

b AE o &
w B oW

N
T

—

0 02 04 06 08 10 12 14 16
BHTLIBE B /m

6 1 MPa {EA T AR EEFHALBEKE 5K E L XFR
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grouting time at different sites under grouting pressure of 1 MPa

L8[ 4 0oMPa —%—1.0MPa
1.6 —=—04MPa —e—12MPa
—4—0.6MPa —+—15MPa
14F —%—08MPa —©—2.0MPa
£
&= 12 //
€10 T
s
EHosl /
]
= 06f
o4t ¥ _o~— 1 LuXf BEFI 1 mfoz &
0.2

0 0.5 1.0 15 2.0 25 30 35 40 45
&%HT“EJ niy

7T AREAERAT | Lu B SEBRAEILEXR
Fig. 7 Relation between site of 1 Lu and ratio of grouting time
under different grouting pressures

K7, 8 TAEY HUEES 1 m AL EALRE G EK
BT Lu, VST AR SR IS R RE R s 04
NUEJE B KA W] A AR, AP RT DA
P AR OURT Bt 2K, PG IE I RESR K T A
FESRINIA] L DLSRATE S I ESR AR . AR, R 1.0
MPa [RHER IR 3t RIESZ IR [A], 5K 1.2 MPa
(RTHESR s R 2,500 IRIES AT [R], 34907 DAL L b A2
1 m {7 B AL R K <1 Lu [F 725K,

2014 4
18 4 o5 I ——301
16 —=—10¢ —+— 351
—— 151 —©—401
14F 201 —— 451y
g —*— 251,
= L
i 12
10 T n
gl ///
Hogl Z
=06
oal E——" 1 LuX RE 91 mfoz &
02 - : '
0 0.5 1.0 15 2.0
RE B J1/MPa

8 ARIERMET | LuiESERENMER
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different grouting time
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