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Deformation Control Analysis of Adjacent Shallow—Foundation Heritage Building Tianbaoli
during Ultra—Deep Foundation Pit Excavation
Yu Liu
Shanghai Tunnel Engineering Co., Ltd.

[Abstract] Deformation control of historical conservation buildings adjacent to construction sites poses a
prominent challenge in geotechnical engineering during ultra—deep foundation pit excavation in urban core
areas. Taking the deep foundation pit project of Section A2 of the Jianning West Road Cross—River Tunnel as
the research object, this paper systematically investigates the deformation response mechanisms and control
strategies for the Tianbaoli heritage building, a Republican—era structure with shallow foundations located
merely 2.9 meters from the pit. The study provides an in—depth analysis of the coupled action mechanisms
involving multiple factors induced by the excavation, including lateral displacement of the retaining structure,
groundwater seepage consolidation, and dynamic construction disturbances, under the geological conditions of
deep soft soil and high confined water. Based on full—cycle high—density monitoring data, the dynamic
correlation between building settlement and key construction processes—such as excavation, dewatering, and
support installation—is quantitatively revealed. By integrating the application of a sliding—descending active
support system, refined dewatering management, combined internal and external pit reinforcement, along with
real—time monitoring and emergency underpinning technologies tailored for the heritage building, a
comprehensive whole—process deformation control system has been established.

[Key words] Ultra—deep foundation pit; Heritage building; Shallow foundation; Deformation control;

Sliding—descending support; Information—based construction

515 1, I AR R B T 47 0T W 3 e i SR S 3R ) AR R R i
BT 30T S AT R AR R, IR R ST TAZ AL/ A, PR B AT S il BoR R &R, AT e i) T2
ST SR S L H 3530 « LESR R 2 R AT R AR, it SRR
HATFE IR, VPRI T /D T IUT VR . R 5T P AMBIE TEAE L DU S Ry T AT B AR, AR YT
PERIRINHRIRS . BRI S T KA, W 5 SECE™  BEAEZI TN L -G M AE AR F 43 BT 2% B T ] 45 e 45
A FYE. BRI, & AT P S E AR R SR, BEXT SR PERRIRAL . JERIME BB R 1 2 SCORE I, 76

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 97




Engineering Technology Development

T AEBMARER
HTEOHE 2 eNRA 1.0€2026
SCERAM. | FIS (ISSND: 2737-4505(P) / 2737-4513(0)

AR i 3T SEE B T 1 20 25 e L5 R A0 A 4 R 5, R U
Mg, Wik . WNEN AR RS TREGE
LT Y T

AR SORFT R 5 75 B L VT3 T A2 BOX — W HL Bk ik i T2
SR, SR I HLEE A AT S Sk R WA 4 A s . B
) BA 52 2 b S PR T SR TFE 0 SCAR R BRI VE LR, R 458
SZERTR AR SR SRt EAR, FRVPAS IR, DRI T
FRARfL— BT ], P R AR S E .

1 TEHRSZOBE

1 1 TSRS

T O IV T AKR B L BT R JE A R O I E B T
VEFEFFFZIREEIRADK, BIFZ BOR B 2h32. 4-36. TK, JEBIR AT,
TR T2 IX, AR5 5w 2 2% Hausk:  ZE5tdbmie
2. KA AR AR L (R A ) = 2 RE A G5 4, STAR BT, rig 3T
FEE A ERGET. RERBEFERAZ, SR AEMEZE, &
AR AR T LA, S AR T RE IR B ORI ot ey ARG A, L2 4
il T B R S

L. 2Hh 5t 57K S %A

Sttt )2 8 A VLIS AR DUAR, T3 43 A1 JE J2 VR VR A S 6
RO R IR D, BRI~ HOIBRE, A mERE . G
FE RGN TR . R KEE, S LB K 5 AR EK,
HoAr R Ak R, SRR B R E D) REESUK S R I
A i 5 TR A 32 BRI . 37 Hh P A7 B T TR SR 8 Y
BE— IR T LR 53 T U .

L 3R AR g ST e 55 1

FAF: LR I 55 K NG T AR INAE : (1) FERUHESY - 1R IR AL,
RN THE LR () GMEi: HEAMEERIEN, JigZ
ARIERUEEE ; (3) DT 52 A MM o 1 T i X SE AL BB
B2, M EEATIEAT A A VRN ], 78 e T30 1A) 1) SV DR 7 e
7E30mm APy, HZEKE 20/ T 3mm/d, %35 Bk HES % T <
VLK TR,

2 TRZMYLIES

ABIRSEG T F2 0 I R L Ttk 2 4 RO B 2 2 PO LB AR A H0

2. 147 46 R 0 A 328 5 1

FEGUIFPE M A E LR, SO T E S S A W b
HIKALAE o ZAL R B 10 5 AR DAY RERE T 2 B e 4 . R
FR SR S AR, 7 T U PR RS B s X . WA B,
b 395 B KK T B8 1 40mm, 2 51 R S Hh I 57 A% R £ B T B 11
FFHE, HpiE 55 TR .

2. 2B K 5] 1y Hh A 45

RREIL TR, T TR K o B S B AR R N
JIHEI, 5K S RS R LR IR E 5T . RIREER
Po 2 i i ST = B vl Uy € A N a5 7 e =1 ) B A ki R
TN ESCHE TR T2 B, R K KA BRI T e — IR, AR DT P R Y
TEIR, $8R T BEoK -8 45 -0 B A% L PR S, ERHIE T H R K

iR A 3= RN

2. 3jt LEhas BB

it T AR BB A YERE— 20 5 J AR T B (1) SCH% SR Vi
JE FHUGSCE B BB TR i 5 (2) 40Tl T3 (aMJ's
e R D) = AR B LA B R s (3) FFF2INT 5 23 A 2k
I CUASAT AR S 8] S 43 2225 ) 3R T e AR B BRI 475 (4) Bt
B ARV A AR T B (RS R R . X B R S AT AR A
Bn, FeF e TR R R AR OIRE, RO T BT TR
BRI .

3 GETHIEHNEAREREXE

T iRk, AR CREM ISt T “ Eahishilh . o
RN MR RR” Mad g aEhn R,

3. UREAILRTIAVEAS 5 ik

(1) TS 5VPAh: s th s ih s, & s E 5 i
TE 53 A s SR AR AT S5 i RS W, B RS AR A AR A DA i
ZHIME. () B R REA: RAL SKE. IRIA6TKATH T E
SRR, RN RS 2, TR T BR /K ME % S S Rt (3)
BIF S TE—— R E I RS £ TR, %5k
B CEHEANER IR R B TR, ZRS
AJ7E bR S S RS, BRI PR R T — 2T 3
SERPHEINTRIT D, SR “TFIZTHE B R, MRA 40| T I
YW BRI AR TR RIS, R AR TR B O B AR BT, FLELEUR T
X T “HF AN TR .

KL 1 N R SR R R

3. 28 5 BALRHE T R4 i

(D FEAMUTTZE 3 T RRPAT DR 8 JFR IR
TTHZ, 42 AR 40 DX IO 42 100 v 22 o 1 P SCH PR S P AR R L T %
ETFRE . () fF S FKE R, Sl “H%m . BB fks
AL B K SR, A S KA e I B A5 R BE R K T 56, JIoRAESE
Yrst s SR B AR 0T . (3) SMESHE T Wi . S5 ARAR
B BUE SRS AL, £ U BOIUEE S I DX Sk 1 R 24 PR k.

3. SEFX AR UL 5 B S R

(1) SR ST X O BUAOZREE, SRR AN SC i
ATARFCINE . (2) M FTHERR YT BRI, 75 5Lt i 12 5K
RV SN L3 SN 1 3/ G W B el e A R e =2 L M S A
EESTE N HZ LAk (3) BiHER ORER: B DRl S L HEK o
1, B LA R AL .

98 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Engineering Technology Development

TAEBARERE
FTHOF 2 HeRA 1.0€2026 F
CERAL WS |FIS (ISSN): 2737-4505(P) / 2737-4513(0)

I
A o o

K2 s SRR R B

XL S A SR A DR A AR ) B B R 2

3. 4 R RE I 5 B

(1) SRR 2% G R GUAM . Fl A L R AR L
T UORE BURE 248 Kadifn, M ERNA R, (2) i
RS TE : SR B sl s SEELEE S R S R . BoE
ZRTE BRIE, — B, LR SR 2R 5 B TS R, 7
I - P - SR PR, SEER T E BRI T B

4 BN RITES D

X ek M U A 4 23 A, SRR R A i A Rk IR AR
NN J 77K

4. 1 BEGTAAAAR T W N

TAEFE RS DU R /KPR A2 AL B 225K (90mm) . A
) L0 S5 B R EAIE A ARM S it 7 A ) S5 25 B
Peah, B LT P e R S AR B A

4. 2R PR BT R RIOCR

KRR RUCRE— IS 1] 2k (Un B3 FR) S T i e FE R

3H26RF% 4F2B% 58178 .'mo'ﬁﬁ__ =
o ERER  BAER  EABR Femr——————
12m 18m 24m HE s

PA3 R A HEL AR I B [ 2 (P iz e mm)

(D) FHZ SR 3N JE Ui BB RN R A o (2) TR /K I Bl bk =2
BRI, A Kik-2. 6mn/d, BEK - SAE IR, SHLE >4 —
B (3) GEAL AR S5, YUK ih 2R - 2z, 100 ] 451 S AR I 2
TR AR TR E ] BAT poE EAE . () 2 TR A, RO R
K ERTHICFA L 35mm, 80 Lh 2 i £ 5 BRI, R AR 451
REFRRE, KL T PUE ARG B A

4. 3R BEHORSE S TN

(D) MBI R B3P T ITHZ S B AT B B U I,
UEW] Y HLAE P2 1) A8 TV 5 Jre i A4 7 THD ) BRSO, A S L2
MR R . (2) BLSE IS IR IN 34 FEDT RIS BRI B 7 ook
W5 PR MOGREER . O)EREhEER: BT
P10 2 O L 2Rk, AT B 45245 1 B SR [, A3 T 30
BB,

5 Zit5EIN

5. 1 EZA5W

(1) 72 B2 AR v B Al S OR UK BRIt LA o, AR T 2 ]
Prab A% K I 45 i L3 ah 2 ERL G R I as R, 20k
ITRGMER AR (2) BUFTIE T L 22 Eah &K%
o ALRERAM “WBRXFIHZT ARG @A T
SCHERRFEINT IR, B R T AR TR R R, B A A (3)
SRR DL ATRKEL R ANEMELSE . AR T, B
SR I RE RS . SRR R DR 4
(D15 BAGHE T 5303 R s hil & S B 404k « B IE R B 96
B, S NN S R IA TRE R AR AR . (5) I ISR EHL
ARA BTN, A TARTEAR o AR S PSRBT RARE ST
PREEFUN 22 2 BEAE, AR TRER AL 1 5 8RR 58 ),
AR I AT HEATHE

5. 2% L TR A L

(D) BB B 25 6 TT RE AR B0 4 (R PR B3 1 25 L5 S0 fR 2 30

KL, J SRR LR 58 B R K K A INE . (2) ¥
THMT B A et AR TR # ) B8 /9 K SR B =X, BRI 51 N e g 4
SR TP I [RI ITBE AR B T2, e R P A1 R 36 I 3 2]
B ()M BE: B ISR Bk Z RIN, BT IR
RS BRI 5 B B e R R, S 2 Tl 2 B i i R AR
iRe (4) EHEZME: @B TG AL, B 5TAE, B IR AR
P RE N AR H I .

(5% 3]

[1]Peck,R.B.Deepexcavationsandtunnelinginsoftground.St
ate—of—the—ArtReport[C].Proc.7thICSMFE, Mexico City,1969.

I EW, TR AR TEFME ZBOMLA T FEE
ST M R, 2000.

(3% 57 240 X 47 H AR AU A :0GI1 20201 20SD. b o - o (2] 2
ST R, 2012.

(41230 T8 K M 3:D6/TJ08-61-2018[S]. t #,2018.

BCIRZERE R AR EREREHEHER G LR I5
+ T2 %4%.20184005):11.

[6]Tan,Y.,and Wei,B.Performance of an overexcavated metro
station and facilities nearby[J].Journal of Performance of
Constructed Facilities,ASCE,2012,126(4):440—-457.

EEE T

x| F (1993—-), B, 3k, vl d A AH, TAW AR 7 @
AT HT 28 TAZH T,

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 99



