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Fig. 2 Caisson supported by boulders below Fig. 3 Expansion deformation of steel plate
cutting curb of cutting curb
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Tab. 1 Recommended values of mechanical parameters of materials
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Fig. 5 Maximum radial and circumferential compressive stress of well bore at different depths

1P 5 R DL SR AR AT 7 i3t B0 BEARR 16 7 3 R0 ] 1) e 17 7 i AL X7 Bl LR JEE 114 48 o iy 2k 1
WK HUUHFIE R T R U0, HB o GRS B, BEMN () £ T 3 i 1k b T Ty, R BEAR [0] B KR
J124°0.97 MPa, Jil [5 f KN F1 24 8. 6 MPa, 864Nl T3k B2 U0 BE He )i ) B7E €25 YR BE 1 BT 58 B2 15
THE 11.9 MPa YU R I TUH S5 R4 4, YU T UM o A2 v i BE - B D B 6084 - BE J=) 3 5% 1
JZ  FEREM ) - e 3 I SE XA T U0 FRERR ) e R 1 3. 99 MPa, H-BE i i) iz KR M )
33.51 MPa, 4 FUUREEMT 23 m 5, HBEJA [0 Fe R TRy ¥ ad €25 TR EE L AP si BE BT, TUH25
Fa i T FE R , i SCHTRBE A U R AZ B8l 15 B ARG EE LA BT HIRas SRnT US| 7t T 203 5
SEAEIEAZ R UL, XU A, BI5 L0 A% 0 iR Bk

4 HINE IR TR R R

HISE 2 5 7B al 80, SRR BRI XUt TR AN A Z T2 20 T DT SR IR, S o ™ JE A2 | 40
I FFRE e ) VR T PR e YR R 5 PR B MBI A AR IR . A, R TR LS 0 R Ot BRAIA A1 0
From e A%, TR AT i BB 2 AR faf AL ) s B R AR, X T IO A A B OO  ARMEEA T3 oA R

HGEHIAR  \\DzI4\D\FEEHRKFIIKIZE\2016 4F\1 H1\1601 IESC.PS 114 HERR. PR 2016/1/29



82 KoM ok B T OB ¥ R 2016 4F 2 A

5}

FHA BRICEE T3 o i T Ut i b B AR B A T o0 M, DAL A5 0 T 0, 904 J2 T Ak v K
HER1 565~1 575 m, YL FUL 24 m (EA] 25 904 )2, Fr LATHE A H 28 8 HT 5 100 (3536 m) T Ul i
P X B K T) BN ) 500
4.1 HEER

SR H Ansys A FRICEE P HEF T @15, T I Rl
TR, =R SR b R W 1 R0 A AT i T 4%
B 200 m, 4% FrfR A b BT BORE AT, AR T 2
o, FHRERE R 1 430 m &b, SR R ILE A AR FR
F AR S ETE O mo A e - T R e el 2k 22 s

b DhEEE 5K BRI R L B AKF- T3 100y« 4 1) 20 R (a) B 1T (b) P #LC
AR s LS KBRS 7 18] 2y y b, 48 1 1308 OE 5 D)o B6 RS 4
HITMH 2 %,EEWL?@IEO K H solid45 SEAKHLIT Fig. 6 Model meshing

Xof M J2 LA BT VR R R R A 73] 4, A )2 RN 2
TE) 250 T — 1 2 e B, 2 (AR AT 8] e - I A P A &) 44 ) 6,
4.2 MREURITESH

FEUCI it T AR R SE XA AR [ R far 400 N A T80 4h 1, 7 P-4, LAARAS 8 R 0 it T iy b 35 vp
(R RS IR TE bR M3 T R R 7 B3, AR e o 7K T35 1) £ 3R JES TR N 3 A D7 1) 20 3R, T H 5 AR
R AR, A AT ORI 552 B LUUUE A R UGS R, ARUG TR AL K F 6 Fhkt
o, b 55 5 R AR A D-P BB R R TR ISR PR 55 2 A ARS8 D) Bt TR 356 1
WIS HAENR 1,
4.3 MITEHEEDNER

S35 BT 5 WU T ORI , JI i AR IE R B O T ULEIN R SE S AR S kR
I BV FULRIMS , SEmE BRI J5 T2 AR A B, 3 B diA i 07 B A e DU T i —, gl 7
Jiis e A0S WSS RINE T 3.5 m, B2 E4 RO m, S W55 m, BEEN36 m, FILEARFE
UREERS , HBE RN TTRIN 13545 R el 8 19 FiR

&l 8 T O B UL, it Tk FE o, TCie A b T80, HBE A JTRIY 7 ) R R 77 X5 i % FEE 348 i i 2R 326
B DU PRI, DUt TI I D7 900F AN - Ak [m] S B R RE R0 90 B3 1) R 3 i N R UL
FE S T IR KAE, 4000k 3. 98 Fi1 5. 00 MPa, ¥4E C25 1REE +Hi i BT HEE N . IIHRER N )
FHL R TT LU Y HRE Sz MRy B B IO T Ui 8040 e 8 2900 (B i T 71 RE % 52 e fn +
TR KL AN 2 ik, 90 052 77 550 AT 3450, DR AR HBE I 1 BIA B A 1 B, F7 B2 v X, BERHIT 2540 42 4

Vel A
(a) 77180 BT 1 - AR [ R (b) JeFF%E AR PR BRINA (c) JeREBRINA A2 L1k

K7 JIE SR

Fig. 7 Supporting form of the cutting curb

HEEHFIAR  \\DzI4\D\EERLKFI/KIZ\2016 4F\1 #1\1601 IESC.PS 114 HERR. M 2016/1/29



1 W W, A KA UU 2 IR Rt Ty itk 83

—— o) R —e— 23 A5
= 25 f e TBLRRER I B = SO — BRI P LI
= 20} = 40t '
R ! R
2115 Pt U IR = 30r
I 7 SRRRRIILE i
- 10 = 20 -J T
# S5k R 10 e
05 10 15 20 25 30 35 4 075 10 15 20 25 30 35 4
TURE /m TUURE /m
(a) FBEZ ] R d5e RAE (b) TIHEZ 1) HE N B KA

B8 Z [ B A7k U AL e 2k

Fig. 8 Changing curves of Z-axis compressive stress with sinking depths
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Fig. 9 Compressive stress contour of Z-axis of 5th section of well bore (unit; Pa)
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Mechanical characteristics of large caisson for surge shaft and
its improvement of construction methods

PAN Feng', DANG Fa-ning', LU Liang’, DUAN Bin’, YANG Xiao-mei’
(1. Institute of Geotechnical Engineering , Xi’an University of Technology, Xi’an 710048, China; 2. Gansu Insitute
of Architectural Design and Research, Lanzhou 730030, China; 3. Northwest Engineering Corporation Limited of
Power China, Xi’an 710065, China)

Abstract; In view of the special problems encountered in large caisson for the surge shaft construction in sand
gravel overburden, a hydropower project is taken as an example. Considering large scale of the caisson, the poor
uniformity of formation, the quantity of boulders and it was greatly effected by the formation property and
construction factors, and the well wall being deviation and inclination, failure of the cutting edge and the well edge
disengagement from formation during prophase construction which had seriously affected the construction safety,
firstly, the problems of construction and their genesis were both analyzed. After then the change law of caisson wall
earth pressure during construction is compared by an analytic method, the analysis results show that the earth
pressure changed from static earth pressure to passive earth pressure when the deviation of the caisson appeared,
and the well wall was not reliable in this case. Finally, the construction method for the caisson in the formation
which contained boulders was compared by a numerical method during the sinking process, the analysis results
show that adjusting the prophase sinking excavation method for the caisson to breaking boulders at first, then
excavating soil, it can remarkally reduce the stress values of the caisson, effectively avoid the destruction of well
wall and the cutting edge. Thus the improvement construction method for a large caisson of the surge shaft was

proposed, which can be applied to same hydropower works under the special geological conditions.

Key words: caisson; deviation and inclination; boulders; well wall disengagement
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