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Table 1 Basic parameters of soil strata
2
/m /(KN - m") E./MPa K/(em»s) Fig.2 Finite-element simulation model
2.4 19.2 520  4.0x107*
8.4 19.2 10.30  4.0x107’ 4
5.0 19.2 12.86  4.0x10°°
©) o
3 1.2 o
+0.000 40. 650 m °
-13.150 m 1 000 mm
130 m 400 mm x
400 mm
N 0.3m o Geostudio-Seep
12.3 m, N N
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3
. Table 3 Orthogonal experiment results of
4.1 basement floor level
/
/m /m (mesh) /m /m
1 1 0.5 1x10~° 0.2 3.0
’ 2 1 1.0 2x10°° 0.3 1.7
3 1 2.0 4x1077 0.4 1.5
4 1 4.0 8x107* 0.5 1.2
N > 5 2 0.5 2x10°° 0.4 1.0
N 0 6 2 1.0 1x107° 0.5 3.5
6 4 4 L16(4%) 7 2 2.0 8x107° 0.2 1.1
16 . 8 2 4.0  4x10” 0.3 2.2
0.6 m 1234m 9 3 0.5 4x1077 0.5 1.0
0.51.02.0 4.0 m 1003 Lo sk 0.4 1
( ) %10 2 % 10-° 11 3 2.0 1x10°° 0.3 4.5
. s 12 3 4.0 2x107° 0.2 3.5
4x10°7 8 x 107" m/s 0.2 13 4 0.5  8x10°* 0.3 0.8
0.30.40.5m. 2 ° 14 4 1.0 4x107" 0.2 1.6
2 15 4 2.0 2x10°° 0.5 3.1
Table 2 Orthogonal experiment design of basement floor 16 4 4.0 1 %105 0.4 4.6
level under the coupling action of multiple factors
A B C D
1 I 0.5 1x10°° 0.2 Fo=yHA (1)
2 2 1.0 2x10°° 0.3 Y  H A
3 3 2.0 4x1077 0.4 °
4 4 4.0 8x10°* 0.5 (1)
A (m);B (m);C (m/s):D F =13.5x10x8.4x8.1=9 185.40( kN) ,
(m) 4.3.1.2
0 (1) (400 mm ):0.4 x17.6 x
4.2 8.4 x8.1=479.00( kN)
N N (2) $0.540.13 +0.13 +0.2 x25 x
4 16 8.4x8.1=1632.96( kN) .
(3) 0.6 x0.6 x12.9 x25 =116. 10
3 o (kN) .
4.3 (4) 0.1 x20 x8.4 x8.1 =136.08
4.3.1 (kN) -
4.3.1.1 (5) 4.0x4.0x1.0x25=
400.00( kN)
-0.15 m
( £0.000 40. 650 m) 3 G=479.00+1632.96 +116.10 +136.08 +
-13.150 m 500 mm (13.15 + 400.00 =2 764. 14( kN) <F =9 185.40( kN) .

0.5-0.15) =13.5 m 8.4mx8.1m

o

§ »
( GB50068—2002)
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T F G G/F = 0.7 1.43 2.85 0.32
1.05 H, > > >
1.05 x2 764. 14 o
H, =1.05G/(y,A) = 10 x8.4 %8 1 =4.27 m ,
> > > o
[ ” 4
° 3 Table 4 Data of range analysis of factors that affect the
basement floor level
/ /
“ 7 /m m (mes™") /m
o M, 1.85 1.45 3.90 2.30
4.3.2 M, 1.95 1.98 2.33 1.98
. M, 2.52 2.55 1.58 2.05
M, 2.55 2.88 1.05 2.20
s R 0.70 1.43 2.85 0.32
4.3.3
o A( )
(1234), A4 1
K =%, +x, +25 +2, =3.0+1.7+1.5+1.2=7.4
B, =5 +x, +2, +2, =1.0+3.5+1.1+2.2=7.8
EKB =xy +2p +%, +2, =1.0+1.1+4.5+3.5=10.1 °
K, =%y +2,, +2,5 +2,, =0.8 +1.6 +3.2 +4.6 =10.2,
M
M, =K, /4=1.85 ’ ’
B, =K, /4 =1.95
O, o (3) 2 F
HW =K,;/4=2.53 P .
M, =K,,/14=2.55 .
) A4 3 ”» (1) SST
M, M, My, M, 16
88, = 3 (v - %)
1 (6)
o X :Ei;xi o
R (2)
. SS =4 (M) -x) + (M) -%)" + (M) -x)" +
. R (M} -x)" (7)
o (3) (8) Ldf ' n
R o
R=max {M, M, M; M,} —min {M, M, M; M,}. (4) df=n-1 (8)
113 ”» (4)

R=max{1.85 1.95 2.52 2.55} -

min{1.85 1.95 2.52 2.55}=0.7 . (5)

SS, =SS, - SS, —SS, -SS. =88, .  (9)

(6)
MS —LS MS —LS 10
_df _df‘ ° ( )

(7) F



9 125

MS AY AY
F = s ° (11)
A F .
4.3.4
16
x=yx,=2.21 (12)
=1
16 , 3 N N
SSTzi;(xi—&) =25.24 ; (13)
SS, =4 (M,* %)’ +(M,* -x)* +(M,* =x)° + .
(M,* -x)° =1.64 . (14) = ) ’ >
= 4 4 4 4
SS, =4.78 SS. =18.45 SS, = Z z
% 23 3 3 3
0.35 SSk e, ) ) )
e
;_]— 1 1 1 1
SSp =883 =85, =88, =85, -85,=0.02 . (15) 01234 01234  10710°10° 02030405
A F MK AL - M7 TRET
[f BHi/m JZ/m TS/ (mes) R /m
SS
F,= f =82 (16) 3
E Fig.3 Trends of factors affecting the basement floor level
F
3
5 o )
5 o
Table 5 Variance analysis of multiple factors that affect the '
basement floor level !
F F, °
3 164 055 g0 om0
’ “ ’ Fo o0y =29.46
3478 150 2390 Low T
’ ’ ’ Foo0y =29.46
31845 615 om0 0w T 3
: ' ' ’ Fo o0 =29.46
3035 012 175 Lew =0
: ' ' 7 Fopo =29.46 °
3 0.02 0.14
“F,  0.05 0.0 sook 3
5, °
F 239
922 2
F 82.0
17.5. F Foooy =9-28 Fooo = A
29.46 F N N
F(t(0.05) FU(OAOI) ° 4
3
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5.1 A 4.178
’ . \ w= 0.150.27 0.55 0.03 .
A) 4 5.3
3 N o 4
Bt
i °
(18) A
CR CR<0.1 A
EE RI n
3~10 RI 0.78
4 0.90 1.12 1.24 1.32 1.41 1.45 1.49,
Fig.4 Hierarchy model Ao (A) -
# ' cr Pt =0 (18)
52 n-1
2 Am::\x A °
A =4.178 n=4
6. 2 CR(A) =0.04. A CR <
0.1 A °
5.4
” 82
0.55 2 . . . 4
a=|(-0.82)/0.55] =1.48,
2 0.15 0.27 0.55 0.03 . .
3
AO
N 3 95%
6
Table 6 Standard regression coefficients 4
— 0.23 0.23 0.23 .
0.40 — 0.40 0.40 . . 4
0.83 0.83 — 0.83 °
-0.05 -0.05 -0.05 —
6

01 0575 0280 4714
0.7390 1 0.487 8.204 00 (17) (1)
- %&.571 2.055 1 16.857= °

O
O
[b.212 0.123 0.059 1 O
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Orthogonal Analysis of Factors Affecting the Antifloating Effect of
Draining Decompression

YANG Bo<jin' * LI Yin-ping' > GAN Quan® LIU Wei’
KONG Qing-cong' > HUANG Jue-hao' *

( 1. Institute of Rock and Soil Mechanics Chinese Academy of Sciences Wuhan 430010 China; 2. State Key
Laboratory of Geomechanics and Geotechnical Engineering Chinese Academy of Sciences Wuhan 430010 China;
3. State Key Laboratory of Coal Mine Disaster Dynamics and Control Chongqing University Chongqing 400030
China; 4. Hubei Tianli Construction Technology Co. Ltd. Wuhan 430010 China)

Abstract: In view of the shortcomings of traditional basement antiHloating methods we discussed the basic principle
and the corresponding construction measures of draining decompression. We also analyzed the factors affecting the
anti — floating effect with orthogonal experiments compared with numerical simulation. The factors include the width
of backfill the spacing of drainage holes the compaction degree of backfill and the disturbance degree of the under-
lying at the bottom of the basement. Finally we calculated the influence order and weights of various factors using
residual analysis method and analytic hierarchy process. Results show that compared with conventional methods

draining decompression has obvious antiHloating effect by changing passive antiloating to active anti-floating. Mo-
reover it is convenient to construct and the cost is low. The order of factors according to the influence is as follows:

compaction degree of backfill > width of backfill > spacing of drainage holes > disturbance degree at the bottom of
basement and the corresponding weights are 0.55 0.27 0.15 0.03 respectively. The sum of the first three factors
is up to 0.97. As a result we should try to reduce the spacing of holes the width and the water permeability of the
backfill to achieve good antiH{loating effect in engineering practice. Besides we should also limit the parameters of
these three factors reasonably in order to achieve the best effect of lowering water level according to specific engi—
neering conditions. The research method provides an important reference for the design and construction of the anti

— floating method by draining decompression.

Key words: anti-floating method by draining decompression; drainage holes; orthoganal experiment analysis; width;

compaction degree; disturbance degree



