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Application of horizontal curtain grouting to sand-gravel strata and analysis on its effect
YAN Shuo', ZHANG Lei', ZHAO Li', SANG Liang’, ZHANG Guoyu’
(1. Xiangkun Water Conservancy Construction Co. , Ltd. , Beijing 100192, China;

2. Beijing Construction Management Center of South-to-North Water Transfer Project, Beijing 100195, China)

Abstract: The anti-seepage for the lower part of Yongdinghe River Crossing Inverted Siphon is quite important for the anti-seep-
age project of Daning Reservoir. In order to ensure the smooth construction, construction quality and process of the anti-seepage
grouting curtain for it, the relevant special-subject study and scientific experiment are made before the construction of the project,
so as to acquire the geological characteristics, groutability and grouting effect of the sand-gravel overburden therein and study on
the focus of the parameters such as grouting materials, mixing ratio of gout, hole-drilling and grouting technologies for the grou-
ting construction, etc. . On the basis of this, the corresponding grouting experiment and grouting materials to be adopted for vari-
ous geological conditions are put forward through the relevant grouting experiment and the optimizations of grouting materials,
mixing ratio of grout and construction technology ; which lay a basis for the design of the curtain grouting, and then the rationality
and reliability of the anti-seepage scheme are ensured as well.
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4.1

x1 EEFA BFTREEESH

R BN % de dyp ds
%5 | 520mm | 20~2mm |2~0.5mm | 0.5~0.25mm | 0.25~0.1mm | 0.1~0.075 mm | <0.075S mm| /mm | /mm | /mm
1 40.1 32.5 16.3 7.7 L9 0.6 0.9 19 | 047 | 0.62
2 33.6 35.6 17.6 10.0 1.3 0.8 1.1 14.5 | 0.43 | 0.54
3 49.9 38.2 3.3 5.7 1.4 0.8 0.7 29 0.9 4.5
4 46.6 21.6 7.6 18.8 2.6 2.0 0.8 28 0.3 | 0.35
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5.2.3 Ti&#MEfENXEH
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BENRER $40 mm ~ $60 mm, fFEEH ABS &
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SRR O SE F FE 7 4 R L b B BE R R X g
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AR AR, KB KHRHAREENK
TR, BIKEHR2:1, 1:1,0.8:1, 0.6:1,
0.5:1, 0.45~0.4:1, JFLN¥KBULLEHE o] ¥4
EZWWAL, 2:1 RWA 1.5 MPa KN THRABRE
#, EEWHAHERES(2.0~2.5 MPa) 955
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HK5:1,3:1,2:1,1:1,0.8:1,0.6:1,0.5:1,
0.45~0.4:1,
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#: (DBREEEEN, ARITELT, B3R
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T30 min, ZHABHEK,
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BREBRETREER, BNEARKEME
ohitER 20— KNR R, EUERBREEK
EREXR/, DROBRBKERER BB H
KR, BEARXEMTEARKNILEEFE
10.0m ZRAE, HPEAHIPBEREMNEARK
K, TISF1-5-1F.0.35~10.0 m B EAE N
273.46 kg/m, F 3 &K E K 60.68 Lu, 10.0 ~
2.0mAFLBMIEARI4 kg/m, HhH B
Bk ® 2 560.0 kg/m, FE#EKFE R 30.79 Lu;
SF1-7-1%.0.35~10.0 m BafiivE A& 293.1 kg/
m, EHEKE R 46.4 Lu, 10.0~22.0 m K 8
PMEARKN439.9 kg/m, FEH:%EKZR23.46 Lu, B
ERHEL, REH 100 m UNBERNEER
BN, MBEKEREK, AU ZEar#Egs, B
J-1, J-2 GAEABEE LB RO ER LA —
B, GEALOBEZT .35 mAUBENE, BE
HFREL, HABEABRPRABRR™E; 10.0m
UTHHAMBEFRASRER, BNTEAREZ
WA, RO ER S E, N ARMAE
kortr, UHABENGSBERAHMEBBRRE R
EESCRBSF, U&BHAKMER A BRRE B
MR BEREE,

BAKIEBAEARS: EERKRBR b T3
SFRKEKBRERMAMERBE/D, $3HX—3
R, FERHBHKRHT HIRE, SRREZEKR
BERBRUGHETEAKRBRBMER, LR 11 BX,
Heb TPl 3 Bk, 388k 3R N 28.84 Lu, HfiiE
ARH33.6 kg/m; MTFFL1 BRR, FHBEKERN
0.36 Lu, Bz AN 4.2 kg/m; MFFL 7 BEK,
FIFEKE R T7.98 Lu, BAIFEARN45.9 kg/m,
WX R RFFLAMEARMHLERNERAE, &
KFABRMEARRERBERFILE MRS L&
B

REREKTEN, BEMTS, EXTEATREH
4T, [RIAHo 5B B FURERE 3 A1 B 1 2 R R
.,

6.3 REAFEKRBIH

RRFEBREILURKERRAEENE, &4
LR, ERBRRRESTTEEEHR.

6.3.1 XE#EIL

KERELI -1, J-2 RAHKEEHSS, &
KELBEGAEATR, -1, I-2 BREALSREK
HHRRAET. £8,

KRKEHRR £44% 2013524

B W%/ KFRBEREYRANETNEARRRS T

R7 J-1 REABKLEAMNR

AT BRI .
| ke kot | B HEuR
2l m | /m | om |EH| WE [EH| wmE | KF

/MPa /L - min~'|/MPa|/L + min-'| /18
1] 0.35 1.35 1 0.14 18.7 — — 133. 57
21035 | 2.35 2 [0.14 16.9 — —_ piikiz
3| 2.35 3.35 1 10.141 28.0 0. 141 48.2 11.07
4] 3.35 | 5.35 2 |0.142 24.7 0.142 47.4 kit
51535 17.35 2 10.144 47.6 0.144 38.2 0.56
6] 7.35 ] 9.35 2 10.145 36.3 0. 145 47.2 f{E
71 9.35 111.35 | 2 |0.146 48.4 0. 146 26.6 4.14
8111.35(13.35| 2 |0.148 45.5 0.148 41.7 63.85
9113.3515.35 2 10.149 42.3 0. 149 30.3 2.01
108 15.35 1 17.35 | 2 {0.151 42. 4 0. 151 52.26 40.17
11117.35119.35 ] 2 |0.152 55.7 — — 11.32
12| 19.35 | 21.0 |1.65}0.153 56.1 — — 1.58

F8 J-2RBAWKLEKIER

RN ul MRE BB
FE| Bk |k ik | B
2 /m | /m |/m | EH| WE | EH| wE | KE

/MPa|/L + min~'|/MPa |/L « min-1| /1u
1| 0.35 1.35 1 [0.135] 41.91 0.135 32.14 310.44
21 1.35 | 2.35 1 ]0.136{ 33.68 — — 11.32
31 2.35 3.35 1 (0.137] 29.21 0. 137 36 fi{l
4| 3.35 | 5.35 2 |0.138 35.75 10.138 43.45 mHE
5/535|17.35 2 10.14 38.52 0. 14 41. 85 TifE
6| 7.35 | 9.35 2 (0.142] 45.51 |0.142] 39.21 12.89
71 9.35 110.35]| 1 |0.143 1.14 0.143]| 47.34 1.97
8(10.35(12.35 | 2 |0.145 45.1 0. 145 18.35 i
9112.35114.35| 2 [0.147| 42.59 |0.147 50. 32 82.45
100 14.35 1 16.35 | 2 {0.148] 39.48 10.148 30.27 L8
111 16.35 1 18.35) 2 |0.15 43.90 — —_ 44.73
12| 18.35 [ 20.90 |2.55]0.152| 49.37 — — 14. 65

H: 9.35~10.35 m HRBFE, FREGHR, HHEEKE,

Bt -1, J-2 WILEKBEE RN, i, ¥
JE BKREBEIMA, 0 H R EK R &
MNFEEBEEKREORE, EEKETEHH
REMAZR, HAXFHRFRAR, 200HIAN, 5
BHIBEKBAMER —EXE, B, BEbEZME
Hoe, ¥, RRGSERREMRERELR, 4
A BYGE K F R B E (FUE BT IA k& K
REBN) -

ZRBBBNBMRERSTER, ABXEE
m—A -5 KA, J-5 RELEKFESER
FAKT#E—B, RAMBEE, -5 REAERL
7T XHERALR B AT, AT BEE R R
HITHRERE

V-5 K BEALEAKRRMF I ENT

(DRABKLRGEKRE, EABRERRESE
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B LS/ KERBEREVREMREFONAREARS

KRS S m SEBEPEEREZE, EARER
BENENTES min BI—-KEARE, &E2MHK
BT BRRESE/MEZEZ/NTFRAEN 10%, 5
BRESE/MEZZ/NF 1 L/min B, WEZEEN
R, HEBEKE, ]-5FBEKEKL BN
€9,

®9 REF J-5MHokkEKER

1

FEKE |EKRE(BKIKEES| RE
/m /m /m | /MPa |/L+min~!| /Lu

5|

/em o+ s”

0.35 | 1.35 | 1 0. 140 0.79 5.64 {7.34x10°3
1.35 | 235 | 1 | 0.140 0.41 2.93 (3.81x10°°
2.35 [ 3.35 | 1 | 0.141 0.88 6.24 [8.11x1073
3.35 | 4.44 [1.09| 0.142 1.55 10.01 {1.30 x10~*
4.44 | 6.44 |2.0| 0.143 1.54 5.38 {7.00x1073
6.44 | 8.44 (2.0 0.144 1.37 4.76 16.18 x10°°
8.44 (10.44 (2.0 | 0.146 0.81 2.77 (3.61 x107°
10.44 {12.44 (2.0 | 0.147 0.61 2,07 [2.70x1073
12.44 | 14.44 | 2.0 | 0.148 0.45 1.52 [1.98 x10°°
10 | 14.44 | 16.44 | 2.0 | 0.150 0.21 0.70 {9.10x10"®
11 |16.44 | 18.44 | 2.0 | 0.151 2.26 7.48 [9.73x1073
12 | 18.44 {20.44 | 2.0 | 0.153 1.07 3.50 14.55x10°3

O 00 NN AW e

Q) EHERFEREEKRE, EORERXEN
1 80% , EAKTF 1 MPa, #LZMKEH PEKRE
S58/MEZZ/NTFRAMEN 10%, RBEKESRN
Bz Z/NF 1 L/min Bf, RBAEENTHEME, T
BEKR, ]-5 ZFBEERRSERKEAILE 10,

R10 BEAJI-5FEK(RE)RR

BEAa | EAE (B EBES | KiEE| RE/L | #K | BERK
/m /m | /m | /MPa |J3/MPa| « min ' |#&/Lu| /em » s~}

>

0.35 | 1.35 | 1 | 0.33 {0.100| 2.16 |5.02{6.53x10"°
1.35 {235 | 1 | 0.74 |0.100 | 1.66 [1.98 |2.57x10°
2.35 [ 335 | 1 {092 |0.101 | 11.37 |11.14(1.45x10"*
3.35 | 4.44 [1.09/ 0.91 [0.102 | 9.86 |8.94 {1.16x10"*
4.44 | 6.44 |2.0| 0.93 | 0.103 | 31.76 [15.37[2.00x10*
6.44 | 8.44 |2.0| 0.90 | 0.104 | 14.93 |7.44 |9.67 x10"°
8.44 |10.44 |2.0| 0.93 | 0.106 | 16.89 |8.1511.06x10"*
10.44 | 12.44 |2.0| 0.93 |0.107 | 11.92 [5.75 |7.47 x10"°
12.44 | 14.44 12.0] 0.95 | 0.108 | 3.21 [1.52(1.97x10"?
10| 14.44 | 16.44 |2.0| 0.94 |0.110 | 0.81 |0.39 {5.01 x10°°
11/16.44 1 18.44 12.0! 0.82 |0.111 | 8.07 [4.33]5.63x1073
12]18.44 [ 20.44 [2.0] 1.02 | 0.113 | 22.87 |10.09|1.31 x10~°*

O 0 N AW N -

PAEWIR K g R B W 2 # K R 8L, @
PR R, HSRI -1, J -2 RAELEKELR
FRESR BUR YR, R RAMRERERSEE
K, AR BERKEL, BiEFE—EN
B, FABIERER, 1-5 KA 12 Rk, H
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SEBERBAT ix107°, MAKRELERFEO0.35 ~
10.0 m BESHEEZHME, BATEEKHBE
AR A, BUCRAMRE R ES S EKEE
HREEWM Y, bk EduEERKLRSR
. MREREESRLAS, BKERESHRKK RS
&K= EAK R BT, A AMRE
K Sk B S K B ER AR U R/, 5 SEBREUE R 2= 8
K FKEEEHERKCL R R RKE, Bl
BRI A, HAHRRTE, ERAABELER
fb, EHEKEERK, FHFEEHAAREKRERE
BHEEREHAREASR, ERELES 5FKET
B MEERERSEEEKBERTRHAEZ
&, FaeM Rt R BLE KR — R, S
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