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Abstract

Ground disturbance induced by open caisson construction is a central concern in both the design and
execution of such projects. To investigate the influence of caisson sinking on the surrounding soil,
this paper presents a physical model study based on a circular pump station caisson project in
Xinyang, Henan Province. For the first time, full-field particle image velocimetry (PIV) observations
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were employed to achieve non-contact, high-precision, full-field measurement of ground displace-
ment during the sinking process. This approach clearly captured the continuous evolution of soil de-
formation and revealed the nonlinear expansion pattern of the settlement influence zone as caisson
sinking progressed. The results indicate that ground settlement decreases with increasing distance
from the caisson center, with a maximum settlement of 15.3 mm and a significant influence range of
232 mm. The methodology developed in this study provides an intuitive and feasible technical ap-
proach for revealing concealed soil deformation problems induced by underground construction,
and the experimental results can serve as a reference for similar engineering projects.
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s AR AR R BT N TR R A . KRR BUKRI S BT RETE S M TR R R
FEFURIEAMA . ZBOR T EE AR B, AETOHEAE B B4R AT e ARG FEE 5 A Bl - (A BEBE ) S T A
JRHR IR AT, L MANE LR, PR TRESREE . U TR — MR A, WA
XA AR FRE IS, e A R A T EE MU ™ L R A AR 5l S
PEANFIRERE TR . R YOFE AR IS, R RIT A5 R 4 B A FE SR S »
BRI TREF. Bk, ARG T AP ST, OBy MR A i DR ) G T RE AR AL

[ A2l B T SR AR . BUEAR AU DAL = AR R 5 2 Fh T BORH U AT TR 5
WHFE. ARG TSI, A Y B R R AT 7T 7 ASE TIID) E A i S UTBL s B, R
BB AT BRI e 1 JIRNAL I LR AU [1]. JA RIESEE BB R AL A 7 DT EE £
T3~ TIARHE ST TS T A IS 70 UL RO WA T TR R AR (2] —SE 2 E BT UO  UiE
FEFF B SEIN AR, b T OO N UGS R A 32 ket (3], S 7JIE I, TH5AS 2T AT
AFX I AT, $87R T S BRSO T O RE P 0 A RF AL A A A R (4] A S i B 47
ISR E T S AE DU EE B3R AT, @S 1 MBS0 vH SRR 5], BRI, B
VOFRUINLEL, — L2 BT e 7 ARSI B S S BE T /e, SR B A Bh &R 77 iR T i Rt 2
ARV BT N[6]-[8]. H'E A SEH 8 TIATERANYI IR EE, G 7 Ui R U A AR PR A BE 7y ik
AT, BT Prandtl BRI A2 237 B8, IR 125 R 7RI IR BE RN TT TR A IE AT 2 447
I TP AR AN B P U e Bk 1) AR PR AR 3R R BT 3 [9]. eAh, SRR RE AL TR FRT-#PIR
SRR EGE, #ES T AR L2 hUOE T U I £ S A BE BERE D0t A s, s 4%
RO BE 5 0 AN 280 S (07 ) B RUE R LR, 5 IR SR BF b 0 AT EE EE R g B
S PAY B S (R0 KT )N s T 5 O B A1 BE 5 A (R0 KT I R [10] A ARAL T T, IR diRiE T4
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Figure 1. Engineering geological profile of the site area
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Figure 2. Schematic diagram of the PIV principle for soil
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Figure 3. Model box setup diagram
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Figure 4. Vector diagram of ground displacement around the caisson cutting edge under a 75° working condition
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Figure 5. Nephogram of settlement induced during caisson sinking
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