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Abstract: The existing foundation excavation engineering in China is mainly based on the temporary
design concept to carry out the design and construction of supporting structure. Prefabricated excavation
support structures have been widely used in recent years due to their advantages of reusability, high con-
struction efficiency, green environmental protection and cost saving. The paper first summarized the cur-
rent studies and application status of common prefabricated horizontal bracing and vertical support struc-
tures, expounded on the application of intelligent construction technologies such as BIM, construction
robots, advanced perception technologies, and servo control in prefabricated excavation support proj-
ects, and combed through the related standards and technical specifications for prefabricated excavation
support technologies released in recent years. Secondly, the problems arising in the development of pre-
fabricated excavation support technology were analyzed, followed by the targeted suggestions. Finally,
taking the foundation excavation of the MCC Tower in Qianhai as an example, the development and appli-
cation process of the composite support system composed of concrete-filled steel tubes and T-shaped
steel members was introduced, and the future popularization and application of prefabricated foundation
excavation support technologies were discussed.
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Fig. 1 Schematic diagram of the prestressed fish-bellied beam
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Fig.2 Applications of prestressed beam string steel bracing systems
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Fig.3 Steel composite bracing systems with different forms
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Fig. 4 The composite structure composed of concrete-filled steel tubes

and T-shaped steel members
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Table 1 Some common recyclable anchor rods(cables)
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Table 2 Common combinations of steel sheet piles and their main characteristics
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Fig.7 Common precast concrete piles
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Table 3 Common precast concrete piles and their main characteristics
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Fig. 8 Schematic diagrams of several new types of prefabricated

basement wall joints
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7 HBERRE

18 G 3 0 AP S5 4 B T 75 AT R R Y
B AR, S BT HCR AR, IR BT 75 B (RS )
42 ) MBS IR Bl 7 . 2 IE X B S A5 R T L
b Al AR 7 R C AR T i S AR e, HLAT
[l Wi o A2 A T, A Ak e O BRI A . TR K
Ky s 2 Bl sCE U R I 35 30T 2R e 50
GO S BOR AR SR T M T 2 18T A A R BAT T
(I FH A 5o JEAE R LIPS Tk SRR R AL &
SCHEE A A A AR AT ISR AT () A 3R S 2K
SR AR R R B T T, B K e A R
B i) 2L A9 ARORE 590 A + 09 5 A + 2R 41 45 5
I TR IR B R A e e T 3 2 i A 2 i X
e 1) STAP AR AR I A I AE A [ 3 XA %
REEGTT RPN o R AT P B R
RN TR RS A B R R
REAR MG B, Wt — P HfE 8l T 3 B AU BT S AR
5 I o AEA Ja WA T 55 0 A, D R e 2 T B

LGS AP S5 1 2 Ak B AE, SE 0 R R LA
DEPE R ORI o 7R R R 4 AL M O B0 1 R R
AW 2B 2R e e A2 A T T IR R B TR S
b, B W AT A 208

5 % x

(1] mEEFR RS ERRFEWS &5 K RHRE. THE
5 R RE 5 A HE OB 5T AR A (2023 45 ) (1], 5, 2024 (2) -
46-59.

(2] ZEtE, BALF, kA%, 5. 2P AR & e 8
FEBE[J/OL]. Tk #54,2023[2023-11-07]. https: //doi. org/
10. 13204/j. gyjzG23022605

(3] EBA&R, T, BFH, 5. A TRS0T TR SR80
e IR BE AR B W] FE S R T E R L)) AR TR AR,
2020, 53(7): 78-98.

(4] EBIRA, SERUE, MRIGTC, 55 . &Kk + 3 b ke fic 2 AT [l 2
P FEm R T[], A+ 5, 2023, 44(3) : 843-853.

[5] Brwsm, 22 ilh, V0. e e 245 40 72 2 by TR v i 1
WP AR R EI] TR AR5 &5, 2019, 26(11) :
30-36.

(6] JEwFm, ska gk, salrE, 55 . e TN ) o5 UM S8 &

177



WO A5 R IR I S R R IR S R

[28]

178

GLRIEERETE ], AR TR, 2021, 54(4): 18-25.
OV, Vg . A NI AR e R AT L] R A )
5T, 2021, 17(1): 165-171.

JHER, SN, Eor s, 5. s R BN Iy A Sk At
SIME TR LV]. R R M CA SRR, 2019, 49(1)
34-39.

SEMLE, BESCHE TR SR SR SR RS Y 32 ) PERE B OT
[J]. #1454, 2010, 25(7): 1-3, 18.

SIS 2k I SR R U B S SR BT S A A Bl 4 A BT
[J]. TS5, 2023, 37(6): 1727-1731.

WS R, R ANVE L e 2SR K R K S AR SR B BT
AR AR EARS AR, 2022, 29(1): 22-25.
EAE, i, BEOR B, AL BN ) BV A A S 2 e RE A T
Sk B ptoE (1], A TR, 2019, 41(3 T 1) : 93-96.
FREL . FERET, XU . 25 0 o0 S 13 i e S 45 g 1k R 3%
G2 S RoE R AT 0] Was i (P iEs0) , 2019, 34
(12): 71-76.

R, MR, e, L A A LR SR []. B
T, 2019, 41(12): 2111-2113.

SR EIRH R S R bR AL AT R 1 2k i 2R BT
N SZHE AR F . CN 202020162299, 1[P]. 2020-11-06.

XVEM, £ B4R, T TR FAIM] Jba: dhE @5 T
AL, 2009.

SRR, ATA AR . MR R KR SR E)]. LA TR
24, 2021, 54(10) : 90-96.

P30, AR, Bl . T DBCRE AR R RS SRR (D). R
25 )5 TR ZEH, 2021, 17(3EH) 1) 512-522, 528.

BRZ2F, 5P, Wk, . B i Uy g i i i
HiK¥[T]. A 712, 2018, 39(9) : 3433-3439.

P oE e, SRR, BB TR . A KA A B S g
[J]. &4 012, 2020, 41(3): 149-156,184.

BEEG, KT L T . R A B i R i 5
T[], TRHE, 2004(4): 47-50.

VAR RIRT, B, S L AR XOR) A9 K D8 4 e -
FAHEAE RS W L) ). B Sk TR %4, 2018, 38(3):
409-418.

IR, vl B R A K R B P Kk U R L
AR TR 4T[0 ). #1015, 2019, 40(5) : 1957-1965.
ARNOLD M, BECKHAUS K, WIEDENMANN U. Cut-off wall
construction using cutter soil mixing: a case study[J]. Geotech-
nik, 2011, 34: 11-21.

WA, SRR, E L AF L ARARbE B A R TR T TR R AR
B RN IR RS (1], A S TR, 2013, 32
(11): 2316-2324.

M. A AR AL (HSW T3k ) 32 4 45 b % 3 S I 1078 R
[D]. Mixt: gk, 2016.

WANG J F, XIANG H W, YAN J G. Numerical simulation of
steel sheet pile support structures in foundation pit excavation
[J]. International Journal of Geomechanics, 2019, 19 (4) ,
05019002.

MORIYASU S, CHIEW S P, YAN J G, et al. Comparison of

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

flexural stiffness between hat-type and U -type steel sheet pile
retaining walls in a field test in Singapore[J]. Geotechnical Engi-
neering, 2020, 51(1), 00465828.

DOUBROVSKY M P, MESHCHERYAKOV G N. Physical mod-
eling of sheet piles behavior to improve their numerical modeling
and design[J]. Soils and Foundations, 2015, 55(4): 691-702.
OSTHOFF D, GRABE J. Deformational behaviour of steel sheet
piles during jacking [J]. Computers and Geotechnics , 2018,
101: 1-10.

W T . X LB B 3R 0 IR 5 L AR AT M A R Y L
1], e 5KkPR A, 202006) : 30-33,40.

R wF, B SO, W EEIE R AR K IR g 2 e X i 4 2
T RAEAIHTLT]. IREEL, 2019(10): 125-129,134,
AR, W0 T ALTIUR M R S R S TR [T,
i TAEA, 2018, 47(7): 71-75.

FROMAR, REEE . BT YRR L1 g 14 & PiE 2 b T 2 3 0
BEBR D PERE D736 (D). A 1%, 2019, 40(1) : 269-274.
VEED, B e, kA, 4. B RSB N e gk T
EWIELT]. HiTHAR, 2018, 47(3): 135-136.

VG . B AU b R S EE A SR PEREAT ST (D). i TR,
2019, 48(12): 36-38.

MRk, SR, 5t A, 55 B T % S i T
ARBFFEL]. BRI TR, 2020, 37(2): 91-97.

SREDF L VEA R, BRI HE O a2 I AT A B AR 0K
mrsEll]. R s WS TR, 2011, 7(4): 695-699.
A, BREE, AT RS U)E) R e AU T % 2R Y B Kt
A%t : CN202010021980. 9[P]. 2020-05-19.

SRR, MR, B, AF L BCE AR U BIM 5 GIS 4R R
W IE RS Oy ik 0 R LT]. BERLAE, 2021, 37(4)
126-134.

EIEBL. BT BIM A3 i 2 A 5 B A AR BT DR A
(D] dbst: @SR AT B, 2018.

MBI, RA R, TR, 45 . R RENLES A A 3 U 5T
RS L) ). RS, 2021(1) : 65-67.

ZHU A Y, PAUWELS P, DE VRIES B. Smart component-ori-
ented method of construction robot coordination for prefabricated
housing[ J]. Automation in Construction, 2021, 129, 103778.
BRI, BERT, Jh . B AR L TRRIRL) ], A L TR
i, 2022, 44(12): 2151-2159.

KR iR, BRLTER, AL A A sOGER (G R AR AR B AL
BERI P AR IL) ). A TSR, 2008, 30(7) : 976-981.
XIS, ARG, AR, . BT SO & B R 1 A
B A T 4x e R AL LA (D] AR A %, 2020, 40(3) -
119-124.

DING Y, WANG P, YU S. A new method for deformation moni-
toring on H-pile in SMW based on BOTDA [J].
2015, 70: 156-168.

Measurement,

HUYNH T C. Vision-based autonomous bolt-looseness detection
method for splice connections: design, lab-scale evaluation, and
124,

field application [J]. Automation in Construction, 2021,

103591.



Tolb s 2025 4F 5554 4

[49]

[50]

[51]

[56]

[59]

RAMANA L, CHOI W, CHA Y J. Fully automated vision-based
loosened bolt detection using the Viola - Jones algorithm [J].
Structure Health Monitor, 2018, 18(2): 422-434.

whikot, R, AR, 4. 5T BIMOR =2 O H i 7 bt
Wb (], A A A R (A AR, 2019,
38(6): 72-76.

CHEN B G, YANTF, SONG D B, et al. Experimental investi-
gations on a deep excavation support system with adjustable strut
length [J].
2021, 115, 104046.

LIM G, DEMEIJER O, CHEN J J. Effectiveness of servo struts

Tunnelling and Underground Space Technology,

in controlling excavation - induced wall deflection and ground
settlement[ J]. Acta Geotechnica, 2020, 15(9): 2575-2590.
INILAR, FIRERE . bk B BT AR S #3A  f IR R 5 1% O U
FE[1]. 2S5 TR 2R, 2019, 1SOEFI1): 195-204.
W, W), GOKO, SF L S A AN SRR A 5 2
I EMATIE[T]. # 4 J1%, 2018, 3934 2) : 359-365.
e D AR & HE B 2 B o W RBR BN AR B R ML DB 11/
T 1366—2016[S]. dtut b 5t i {5 Mk & ik & 57 4,
2016.

PV A 3R XA B A & # iR T R eI BT E R
0 :DB/T 45-043—2017[S]. BT ) PO A A X AE 57 F
Z @ IT, 2017.

P K TR AL TN I T A S P R R T/
CCES 3—2017[S]. dbat: o A5 Tolk i piitt, 2017,
LA b FUIR 2 A5 T . B0 T 2 i xC AU 4 21 4 <2 4 1
JHFARBAL DB 33/T 1142—2017[S]. HUIH #7745 13 b3 AR
Z3ERJT, 2017.

LRE D MU £ )T . %€ e 20 S B S B AR A

[60]

[61]

[62]

[63]

[64]

[66]

[67]

[68]

#E . DB 34/T 3466—2019[S].
T, 2019.

B VG 2 15 D Ak & #l T . 2 1 X R ) £ R A A S
FARMAL DBJ 61/T 191—2021[S]. P64 . Bk 74 45 11 b5 Ak &
AT, 2021.

KA R B RO S BT . 2 T 3k 5% R B 4 R S b S P
ARARUEDBI/T 13-389—2021[S]. #M « 4 d 45 15 5 Mk & #t
w7, 2021.

rf TR A AR o AL P2y L T [l R R R R R Ty
CECS 999—2022[S]. dbxt: 4] i Mt , 2022.

OE TR AR EL D S AR R R R TY
CECS 1208—2022[S]. dt5t: rfvE #5501l ikt 2022.
A T s MR 2 AT . 2T X 5 A B B S B R b
UE: DBI/T 13-437—2023[S]. &M . 48 2 4 H p #IR & &1
T, 2023.

JAILLON L, POON C S, CHIANG Y H. Quantifying the waste

BN« 2 O AR B R S ik

reduction potential of using prefabrication in building construc-
tion in Hong Kong [J]. Waste Management, 2009, 29 (1) :
309-320.

AYE L, NGO T, CRAWFORD R H, et al. Life cyclegreen-
house gas emissions and enegy analysis of prefabricated reusable
building modules [J]. 2012, 47:
159-168.

WEI H, YAN L, ZHANG S J. Research on existing problems of

Energy and Buildings,

fabricated building in China[ R]. Guangzhou: Harbin Institute of
Technology, 2017.

SANSOM M, AVERY N. Briefing: reuse and recycling rates of
Engineering Sustainability,

UK steel demolition arisings [J].

2014, 167(3): 89-94.

179



