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Grouting Simulation Experiment on Reinforcement Characteristics of
Completely Decomposed Granite
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Abstract: Completely decomposed granite has the characteristics of poor self-stability and strong disintegration with
the influence of water. To study the physico-mechanical properties of completely decomposed granite, a grouting
simulation experiment was designed based on the curtain grouting engineering of Junchang tunnel in Guangxi prov-
ince. In this experiment, the uniaxial compressive strength, shear strength, permeability coefficient and rate of dis-
integration of the medium under different grouting pressures were obtained to investigate the influence mechanism of
grouting on the strength and hydraulic characteristics of completely decomposed granite. The results showed that frac-
turing grouting was the dominating mode of completely decomposed granite stratum; with the increase of grouting
pressure, the thickness of main slurry vein increased constantly, and the uniaxial compressive strength and shear
strength in fracturing grouting area(with slurry vein)and compaction grouting area(without slurry vein)rose remarka-
bly. Additionally, as the grouting pressure reached 2.0 MPa, the uniaxial compressive strength of fracturing grouting
area increased by 152.4% , and the shear strength( o, =200 kPa )increased by 348.6% ; the compressive strength of
compaction grouting area increased by 71.4% , and the shear strength( o, =400 kPa )increased by 149.6% . The os-
motic coefficient of grouted medium declined sharply, while the water stability increased remarkably.
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Fig.1 Grouting simulation experiment system
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Tab.1 Basic physical parameters of completely decom-
posed granite
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Fig.2 Physical experiment on completely decomposed granite

100

80

60

40t

20F

AN AR 8 LR %

0

10 1 0.1 0.01
UKL AE/mm

3
Fig.3 Gradation curve of completely decomposed granite

1.3

VG B TE 5K 5 K FEIR LA T PR A
fR 7K Ve BB SE AR g i fE BRER K e , AR5
PO.42.5; /KK 10 1 B, K IRHB Y A S
sk 2 P,

2
Tab.2 Basic parameters of cement grouting
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Tab.3 Parameter of double-liquid grouting pump
WWPCL | KRR ES1/MPa | HERL/(L - min™) | W ZE4 TR /mm
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Tab.4 Main parameters of grouting reinforcement simu-
lation test

TERHR qf | AR

UV I ——
WIFUC | T s | B QL) T T e

1 74 3.1 3.70 0.5
2 83 4.0 3.85 1.0
3 89 44 3.95 15
4 118 5.1 3.85 2.0

R A8 T A7 3 U 2 IE 70 B 45 28, A% i
10 mm R BRARELE 4 XU AE i o R A U AR, S o
0.7% , Hoxba L AREE RS2 iR i . 7EIRBe 05,
FAXSF AR 280 mm AIBGRIT & , BRRLH T B B R
PRI, HRST RN 25, AT S Bl gl R Hh R
BEHUNE , RRIEs o M AR T IR, FEAE T I
SURSIBR 1RSI 10 mm AL

TERBPIRIE S AT , R TIFBOT U A



-+ 1202 -

KHRZ2AAR (A RB A5 TREARRR)

%5086 HF11H

A, WO TSR A 8 5 B T 531 i BB 341X
K% X AE (ULIEL B) , AT 27 i

ik !
i70mm [N bt
S amm B iE R Rk
“{ﬁ+-wr:—::>
SINE1-3= 0 R o S B VY E
~1 T s
[ ~
(S
TEHRAE
" < ‘Erlr
7 N|e
=

4
Fig4 Schematic diagram of spatial position of samples
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Fig.4 Preparation of samples of physical mechanics ex-
periment

TESAAMIRIR S TR, X 2R X R 4% DX 3 Ji1) ik
FrICRE , EAT BRI IR . T | B B R &
WAL , BN R T 00 T XA b e 5
ARTERRE | B 12 M I TS 70 P A P ) 8 3 S8R B [
HL.

2.1
XA I FE IR T 7T BB 2 X (5 KO L 21X

R HNK) AR 5 JECAR A AR SR DR A 3
AT TCOBRATT e ik B 08, A S K A T PR
IS AT PR E) I Y GAW-1000 SIS il v, e £
MR A WIS AL, AETCla) 1450 T, SRR
YEA g =X, IngEE g 1 mm/min, X4 Xk
A6 5 5 T IR AR R T BT e 5 B I
R AR L TR s AR P R R
50 mm, = B 100 mm A B BR R, a6 50 B
JG 12 h PSSR I | DA RE G0 0 T [ f HURE
AR A S R R ). X R KR A
TF 5 O RE B - 2 BURE | o B 4 IXCR T el i I ) -4
BREURE. RIS, TERRUESR AR R 3R 7d, i

A BB 58 B2 1
2.2

BB R 00 R I A 0 B BT 9 B i — PR R
Peo RIS A b b B O I U AR B A R A
AE TSR Z3-1A PN AR B BT, AR
B VRO Hp O RIS 7 om ARRBBGRE 4 4, 2 BITE
FEHIE SN 100,200, 300, 400 kPa F, SR HITHI 3
R (1.0 mm/min) # it K SF- 55 U0 984T B TR
N N [ B = WA B NSO U5

AN EAE 61.8 mm ., = E 20 mm AYEFEAA.
Bt 12 h PS8R B IO JE TEAR TSR
PR IR 7 d P T E TR
2.3

X4 KA AE B e TSR, SR AR K SR
AT 3 ZEA . I AR P A6 R 7% 52 5
IS BN w3 1 TST-55 U5 4581834, XF[A]
ZH 350 iR I O T R I (] 2 6 AL 2
AR, R BB R IR IR R SR 85, I e 5=
17 d ISR ERB B R AL

REER SR EZ 61.8mm. & 40 mm #Y[R
PR ERFE. IR SERUS 12 h P58 RGRFE R
PAUsl /NI ki1 I BIBGAE X A8 B s B 1Y
AR
2.4

TR AL R RARTEK R R A R LS, 1k
PRI E AR AR R E AR, SR Tl
AR PO e A 3 0 5 5 9, SR FH R BORS R S
A PR R RE R RIS R SHY-1 B 38k A, Xt
4 RARAE b T 2R T 5 AR Kk e e M ik
AT E.

FEF BRI S o] 5, R AY) L 190 # 6 el
KA 5em B i AGREE. IMFETEER S S 6h
PR 58 BB 5 el e



2017 4 11 A +

ALAE: AL RS R R

XF 4 KA AR 1 e FE A o A T AN [A] 2416 T B9 T
WAL RIS ZEd T, Xt AR T 2 V0], 43
BT iESR FOBE S 5 XA T (B 28 IX R 55 %% DX A
BT IR 1 273K, o A AN RIS T %
SRR, FEXT A XA 5 AN R AR A TSR

Tz ST 2 KA AE A X 2 R kA
FKGEPe K F , HZ BN, A HA R 125 ]
O AN ST FEAN RIS A ORI A5 () 470 R 52
B 1% RBHZE R, XT3 PB4 R TR EKR,
BEARSCAR N A AR T X LA e b, FE 2R
b, R Bz 2R R 2, AR OE A
HA—EMBEALYE , BR324 X e H7 3% Xy
-0 B 7 R 28 R X I8 HAER Y 43 A i R
M. Ay 553X AR SE A, AS e o) A BT Y 2 B AR
il PR UE A EL AR ] Y 25 52 B 5[] B 3 n 45 2 3
i, BRAIRIRZE R RZ .

3.1

XGRS 2O H], B2 2 om, R
THAMLIE SN E AR KD JRIE A, 43 i 2K iR
X, BRI R T T KK RIE AL

1) KW HOEE b

B 6 MBI DT 15 om AR ) g
WK JRAE DL, 4 Hr 6 FIAL 5 S5 Tk
RIS . MiERKET p=05MPa i, KK
FEBARER R IIT , AUE B E I MK, 3K 585 R
0.6cm, Wk JRFE4 N T4em; YiERIES p=
1.0 MPa B, Y JRIE AR TRk 5 PRI AE
WRKILLE , FRPKGUEIK 1 ZIaJef R 180°,
Wbk 2 Jefih 115°; [iEK KT p=1.5MPa
B, 2B TRIEARBN 3 UK A , 32 3k
PIRME R 175°; MEFHKIET) p=2.0MPa B}, 3
P IRIEEEI = AL, B EIR PR R A A
120°9e . 3% 5 AANEREI T T IRk Y e fiA
Beali, B 7 AR R T EIR KRR AR .

2) TIWY BOC SR E R S b

3 o M T AR H K AR O, AT A4S
e TR RUBAE aHZ h, TR RS 2D B
SUERN T, BB N, BET KR, x5k
T SRS S AT, T R R 5
JEJTREAHIC R, JEDKIEE L AR IR s ) 4 v 2
AR, M ERBCERAS R GE. X2 i TRE R R
WALORN e = S/ & 4 S s T E g RS

-+ 1203 -
(a) p=0.5MPa (b) p=1.0MPa
(c)p=15MPa (d) p=2.0MPa
6
Fig.6 Extension form of slurry under different grouting
pressures
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Tab.5 Basic parameters of grouting vein spatial form
under different grouting pressures
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Fig.7 Relationship between thickness of main grouting
vein and grouting pressure
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Fig.8 Relationship between uniaxial compressive

strength and grouting pressure
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Tab.6 Uniaxial compressive test results of compaction
grouting regions under different grouting pres-

sures
REE | TR | BAEPUE | BAEPURIRIY | BAARR R
5| p/MPa | i g/MPa | F-H{E/MPa TR %
I-1 0 0.23 —
-2 0 0.20 021 —
I-3 0 0.22 —
I-4 0 0.17 —
m-1 05 0.31
-2 05 0.25 027 286
-3 05 0.24
-4 05 0.27
m-1 1.0 0.24
m-2 1.0 0.28 0.29 281
m-3 1.0 0.31
m-4 1.0 0.32
V-1 15 0.41
V-2 15 0.32 033 71
V-3 15 0.29
V-4 15 0.31
V-1 2.0 0.39
V-2 2.0 0.35 036 114
V-3 2.0 0.39
V-4 2.0 0.32
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Tab.7 Uniaxial compressive test results of fracturing grout-
ing regions under different grouting pressures

AR | RS | REhWEUE | RERPURIRE | SRR
%5 | p/MPa | R o/MPa | FH{i/MPa TR I%
-1 0 0.23 —
I-2 0 0.20 021 —
-3 0 0.22 —
1-4 0 0.17 —
m-1| 05 0.29

M2/ 05 0.32 031 6
n-3| o5 0.31

Mm-4| 05 0.11*

m-1| 1.0 0.39

W-21 10 035 0.34 61.9
m-3| 1.0 0.29

Mm-4| 1.0 0.33

V-1| 15 0.47

V-2| 15 0.35 041 05,2
V-3| 15 0.13*

V-4| 15 0.42

V1| 20 0.56

v-2) 20 055 0.53 152.4
V3| 20 0.49

V4| 20 0.51
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Tab.8 Shear strength properties of soil medium samples

under different grouting pressures

HEHIE =N i B iR
ﬁt’rj TREI B RS MHE) BBy
s p/MPa an/kPa z, IkPa
100 203.33
200 260.12
1 25 X 05
B 300 326.67
400 385.67
100 200.32
200 320.67
2 FEZIX 1.0
300 381.86
400 426.41
100 234.34
200 334.23
3 X 15
300 427.33
400 493.67
100 244.84
200 357.22
4 X 2.0
300 422.93
400 562.47
100 288.33
200 421.67
5 LUK 05
s 300 544.35
400 566.67
100 385.38
I 2 492.67
6 BEZLIX 1.0 00 92.6
300 517.00
400 579.67
100 579.67
I 2 67
7 BEZLIX 15 00 650.6
300 638.42
400 772.15
100 645.31
8 K 20 200 689.76
300 740.82
400 880.12
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Fig.9 Relationship between shear strength and grouting
pressure
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Fig.10 Results of permeability test under different grout-
ing pressures
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Fig.11 Curves of slake durability test under different
grouting pressures
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