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Study on variation of vertical additional force on shaft lining
by simulation tests
HUANG Jia-hui, YANG Wei-hao
(China University of Mining & Technology, Xuzhou 221008, China)
Abstract: The simulation tests were carried out to study the variation of the vertical additional force acted on shaft lining by
surrounding soils during dewatering of alluvium by means of multi-function rig in vertical shaft. On the basis of the analysis of
the test data, the additional force linearly increased with variation of water pressure in the aquifer, and increased with the
increase of the depth and with the content of coarse soil particle in the overburden layer. According to calculations, it was
necessary to adopt a new type of structure of the shaft lining with vertically yieldable segments for reason of safety.
Key words: alluvium; drainage; shaft lining; vertical additional force; simulation test
0 Bt R FEMRR AT e A2 R K I A5 U M DS, B TR

1987 FELLK, ZRUAMEILH X, TTaamm. IR NRAR AR S B T IR 4 b vt i - S

FEF X, (NEEZEM. FT. BET X, 8K WS 2 — . ASCHI BRI Ay o o T 9T .
B, BRI R X S O A 99 ANEJE P LZ
SR TR R T . 1 ABME L SikIg

AR IR MY, MTF RIS S S ET 11 AREUEN SR S5

FUZJAKIN, +F%Nﬁﬁmmk%Ummeuﬂ R R A B R [ ST HEREE S - JC R A
s - RO R g scm stk IERE S M BN B, B RL
Mﬂ<uwﬁﬁﬂﬁﬁwﬁkuﬂﬂ%ﬁﬂhﬁﬁm K K B 2 B ) Jde . JEUR 4 Py
A2 EN T R EL I e A R CPLEE L 1. (1) HJE 0 B R o T SRS - RS RS
[ 777 RS (2) WAL % 50~300 m.
K (3) HEEMRLICEZ A E G 4~10 a WK
IR AL DR SRR T 7 a
Nl (4) WERIERIBTF L MBS & A B
o | FEAE 4~16 m YN, HORE 5 E A 10 m.
% (5) K AT E 25 KR 0.114 MPa/a,
i AN Lo IR%: 145 0.114 MPa/a % 8.
atﬁ e ’ % PR N 3, MR AR LR AR YA LA U
B 1 SRR
Fig. 1 Mechanism of shaft lining cracking EEMA: WK O AREIEE TR (50234030)

Ui AEA: 2005 - 08 - 01



#5101 VUE Ly, G JPREREELE n o A4k I R A B B 5T 1205
go=Re o b oz L _nH o nH ISy, TR A FEA e 0 FLISUA FE 35 T K J
‘w7 H T HTTY E T E eI it . R by BB RE (032 s, T
S S R ST R of {) FE 348 Bl b 78 5 AEA0 B S 1 1K 1 7 4
“E" T ESCCYVETTETT" R Pyo BEUCRIG P P EAEREAAS, TSI HE K 2 HE

& I"-;‘ I RN N '!_.1@"“--‘ o
%_?;ﬁul“ v m—g. R R HHP R 7K IR po B MIZEME F 16, RIS HNK 2

FREAN AR (m); H WPMRUZ SR (m); z WS
BIIEER (m)s b NEHEK S KZIERE (m); Ey, Es
HFERE. LRI TEREE (Pa); v, v WIERE. T4k
FHERA L CIEHED s o, ps HIFEE. TR AR E
(KN *m™); po WEiHEK & KIZBRIMEKE (Pad; V
W KA IR (Pa s € h LlE 45 R 5L
(m?® +s); fo WIEREZ BB L NS (Pad; T Mifl
HEKIF ) Cs): o M bARM N BER S CERED: ¢
TARIRGEE S (Pa).

IR & 4 F, BULMAL N Cr=24, WU
RSN 71, 7o w3 BE o BRI FFRE (R4 K] 55 Y
M. 2T 3 Rl gkt wokit, Rt
W FrKIZRI AR SEAARMRE B AR b A ],
PR IXFE, AT EALEIRLE, AU~ S8: kL,
Eo, vis v Cyr @, c BARLEECN 1, FHEAHEN 6,
To» M2 Mi3s Mg EBNHL o MM mar 75, LESRBEHYFS
FHE 2 2 SR 24 6%, I S Py #MEI A0k
A DRIET Bt g, mg TR po FL (R HEABL
WA 1, BVERAE N TR b Ay 355 5 R A I+
IXRE, IR AR et N s 8 L B I S AR [ 1
o W 1H: C= Cr7=576, H: MR 1 d A
TR 576 do B 7 a N 1A) 7 9 4.44 d, 29 106.5
he Hm fi: C=1/C=1/576, Bl k56 h 5 K2 K s
()R B IR R LB 1K) 576 1%, A 7346 Pa/h.

gE LR, BORE LR MBS A
I 1) 45 1y 1T A5 S 28R A B ABUARABL . BRI Z AR 1,
1.2 REEMRAGE

IR WL 2. I A 1A ZEAREE 25 10 ¢1.6
mx2.4 m. 50 A HE AL S A I RS TR B % i R

|
TE: 1-NERE; 2—fid{GRRAN: 3. 19-(ifil; 4. 18-
S—ifi A s 6-HBERUIIME; 7- 144 8-T09; 9, 13-84FF;
10- Fatis 1= 1228008 14-JKTLs 15-RiTFi];
16137515 17-4b LRI s 20—k Sy 4

B2 RERERER
Fig. 2 Layout for model test

2 REWHER
2.1 ZEMMA £ BEEKEKERE Ap BITLME
e T AT JE A 5 40 % i) BRI g Bk AR ARk £
A3 A 2 TR B 75 AL B R 1) 57 24 8 LR n
Soo I3 HTOL: £ B Ap ZPERTK, £, Ap IR RIL
A O B, PR A R R ), WK 3.
fo=atbAp (1)
X Ap AEKIZKIE FHLE (MPa); a A[IIAR
H(kPa); b A —IIHAREL A £ B Ap IR
(kPa-MPa™).

F1 BEHSH

Table 1 Simulated parameters
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i) 1 0.40 0.417 2.1 1 4.44d C40 & 114 kPa/a K
Ji 24 9.60 10.0 50.4 576 Ta C40 fir 7346 Pa/h K
*2 RESH
Table 2 Test parameters
=R=1 - P, = L - P, == - P, p
s Ltk Him /MPa po/MPa s bE Hm /MPa po/MPa G5 bt Him MPa a"Ml;’a

CCl1 0~50 1.0 0.5 SC1
cc2 50~100 2.0 1.0 sc2 i
CcCc3 k5 100~150 3.0 1.5 SC3 i
CcC4 I 150~200 4.0 2.0 SC4
CcCs 200~250 5.0 2.5 scs 1

CC6 250~300 6.0 3.0 SC6

0~50 1.0 0.5 CSlI
50~100 2.0 1.0 CS2  Hh
100~150 3.0 1.5 cs3 -
150~200 4.0 2.0 CS4  Ji
200~250 5.0 25 CcSs b
250~300 6.0 3.0 CS6

0~50 1.0 0.5
50~100 2.0 1.0
100~150 3.0 1.5
150~200 4.0 2.0
200~250 5.0 25
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Table 3 Regression results of test data
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Fig. 3 Variation of the vertical additional force with increase
of water pressure in the aquifer
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