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Selection of Deep Excavation Support Technologies and Optimization of
Construction Processes
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Abstract : The scientific selection and construction process optimization of deep foundation pit support technologies
are core elements for ensuring project safety, controlling costs, and enhancing efficiency. This paper
systematically analyzes the applicable scenarios, advantages, and limitations of common support
techniques such as slope excavation, retaining structures, gravity walls, soil nail walls (composite soil nail
walls), and top—down construction. Through comprehensive comparison, it clarifies the optimal direction
for different working conditions. Second, centered on core principles of safety, economic rationality, and
construction feasibility, it elaborates on specific methods for qualitative selection (empirical judgment, expert
consultation, etc.), quantitative selection (Analytic Hierarchy Process, fuzzy comprehensive evaluation,
etc.), and BIM-assisted selection, providing support for multidimensional collaborative decision—making.
Third, targeted process optimization measures are proposed across three levels: data precision and
plan refinement during construction preparation, quality control and efficiency enhancement for critical
processes, and information—-based monitoring and dynamic adjustments during construction. These
findings offer scientific guidance for selecting support technologies and implementing construction practices
in deep foundation pit projects, contributing to the dynamic balance of safety, economy, and environmental
benefits throughout the project lifecycle.
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optimization; support structure

5=

BRI TR A Pt , B, T RUESOE SRS AR LA A 2, AU T AR L RO AT
RPETRAY, ot T %24 5 T FLRUE B AR AR . R DR AT I ST 4 2 2 . IS A2 PR i () s
WA B E L B, SRR RS  EHIESURY . R RIS R DR, R R A SIE T T
AR TIRE R EDZE, AR EREIZ ok AT, (AR RBANE s, A= R5¢
PEGIE, BT T2, S50EHE . M emyilE, MamIT R efll, SlERESHSE2PN, A 2T
FRSLERTR, RGBT I SAPHORMIE A AE, A RAI ARSI R , [N MG T A IR i T2, &
TERRESU LA e £ r 5 | P el AR IR 28, IR B URE THOR HITEI . AL R, Joiise 23 A AR A 4Rt
BESLRIAR T

064 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



—. BRRENZFRAREHERAM2

(—) BigEFE

WEGUY i THARR I ZE, WRNAERR 2, ATHR
UERE T2 4, AZBUTE B0 e b ) R R 0 A T A B A 4
w7 Mo TS B gL, FI LR B SRR R,
TR A BT A H A i . H R s iR e e, Sia
R L TR, IR E RS Y, % AME
THWE<Sm, LA, WTARMRAZHIT AN TR, AiE
TS B R KR X, HA O i T
Py BORIR, TolsHe, (AEOE IR, Mg,
IR T AT B SRAN ) TR

(=) ZHEEREN

S A SN AR L, R LA S
EC B PR TASTE, O B -7 DRI SR Hok WP
AR BN, TSNS, W TRES-25m, 7
W/ NI D TR e AT NIRRTy H e
JSPEBE, (HBCAER S . TG, HARER S B 5o L A
ezl

(=) ENAZrEN

TN ARG B S R P R, B
BEAGR T EE ARSI L 5 ik —dl, & TR 6-12m [
LHUE, BN EESCEAER T, JFRngER R v, Hs e
METTCHRSD AR K ROREF B AT, (L8 S
TR, SN, HAUBUR s iR R H T .

(M) TEEEE81ETE

TETEHEAT A LTI RRR g L2k A E A, At
ETHE NI INGRAE A R DA SRS o AR TE TR E R
ER: M VAR E G DB S7) D N IS5 ¥ =i AN R 17 o) A Uk LN
T WO, ES AT . AH T AU, BAE
TR T

(&) &fEE

WPEER M NS A SRSy, A LWTIHE. | R
BHET, SRS S R A — A P SE TR T 10K,
JALESEE % AR HT R B oD TR, U2 P )
AN, AT BT RS L DAL T, (ERORESR R, T4
GUT I HaE A B

(") TPEARGEM LS

TG U I I R T ar 5 U . MU, AT
AR, XMTEEST (<5m) MITRZH, HHITZRETHE;
PSRRI (5-16m) HABURH B 25, LTI T
o, AHASTACR s PR R AR A ST (6-12m) , EH
FA AP RESEES kR — A Bz /s BHIGENA A E
FHUBR A FREEST (5-26m ) I, SRR DA BRI I 1%
AINIEE RN B e, (LA R T T %O XA R A
MRS (>10m) |, SBVRIE SR HA N AT AT ] 4 R T Y

PO e, RAAHORRE R, BB,

=, RENZIPEARIEBIRERTSE

(—) EEEARRN

TREEST AP BRI 55 DA 4 ) ) 2 4 55 00k ~1- 0 D
O, MEZ YRR DA 2w S B BN, ARSI R
FREIFAREEAT Y, I -, FHE s &, 0
a IR, FPAETE TR Tk, B TT S S B A T
[ Gl i N SVAT YA S: o a SR e R e I e P S =B
AL, PARCA AR SRS UL, Sl TR 2 a s
BRI o

() EtEssE

TEMER AT TRAR SENAT, B RESHICR
TG AR, TR B N R TR T, 2
FIRHE AR P LS, RAERL . U002 B o
B LRGSR IEENE LR, AU L Xy
et AT TIEN:; RN 2B R TR A S
BOR, FHESEARTREM BARZE R TR B

(=) EEEB*

SE B TT P M AR BTN F bR, IS
WrieZs, SOTIEIAAE, EA T TR IR S T RN
HE, BUOUATE (AHP) SEXME HAR, N, HREER
5K, VARG ok HR P OT 55 I ZR ST
AR “FETHMERE” SEBOMIARER, 1T 54T o A PRI B,
ORS00 2 AU NI e . 2200 4%
B ARRRRAL, FELRAA T RIB AT

(M) EF BIME AR HENZEE

ST BIM BRI B 08 i = AT S5, 52l
SR TTREMNBI SIS ST, PR B B S
Al LTI SR = A R, WS IHR R R R RS
X feide T SEHEAT AT AN, e S R SO MR KU s A
AT, ST T RETHEE R NS 54T, 1T
e lhng; EFa LRGSR, IS S e il T
X, ARBHPLSR. AN, BIMIERESS & ELI7 A 5 28 S s
B, WA R A A IS A

=. RENZFEITZMRL

(—) BIEEMRRL

T T B BEOUA T IS8 “BiRsfidl . J7 SR aMe . B
SRANT oL B, NEE T 50T B, BURRHEITI, 7
PIIFMAHTI 5, S A MBEOREE NG, I E R
W HEAT AL, RO i 22 R S B3 A A e T SRk
MLTTTH, EAURMEBIRMA ST BE, R T HE Lo
JrEE, JESHE LUH T N S, IR, Tl
VCRCBEA TR, P E B B S0, FERPR R St
TLTENHERZ, i l/NI2RES,

(Z) XBIFEITZML

KT PO H IR e Prav 5, JERETH KSR
AN RSP SRB 00 TP LU #4500 T
Potrfr, RETAERFLICSE R A2 B L & B LR ar i, AR

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 065



FIIEA - KA | BUILDING TECHNOLOGY- APPLICATION

BRI, pRALSE R R A A (S LB T
B, ARG FLB L AN T AL IR LR UR A S8, 45
il SRS 2~6m YU ], PRSI AT 0.5m/h, 3 % H B
E AR H RS TR BRI 4y, K 6m A B
Hy A~Sm AR B (R HUZ ) |, RSB NG, R BHEoR
FC T+ JEET A2, MEEREC DT 51, HE R
TV BHR, BRSNBTTEA Lom JEE GRS L, ByihRakzin. X
PEORZRIE LA T PR AE BT RERE” RN, SRtz s
FRIJE 12h PNSER S EAeRE, i 2B i S S i e i 2
& +5mm AN, WS ORI 2T e e, TR
LRI B A, P AN 22 < 25°C, BESuif  sE
RN TR “ TSRS T2, —kiERES) 0.3~0.5MPa
(RIBERTSER ) . ZIRIESE T 1.5~2.0MPa, #2TH4 & Fiki% it
1.2 f5RAL BRI ek TR ) e =N S, i 4
PsR P AR, WS, LA L, BT
AR TR E S E I B E (EAHE ) | iR E R
REER LT HUR ), R ISR UG T2, Wl ik i
K95% LA L, FERENUHERFAE0.4~0.6MPa; WL Z 457
EHEL, S ERImEE Y, (AR 2h ST TR, A
W% & 6@200 x 200 N7 M, 4N F M5 ATk v M e [
T E R, (A S HAIR T, KRR o FE A
SR I SHEALE T2, FERERE AN T 200mm (i
2, TGRS E /I 7E 20~25MPa, Wi a5 Bk
RGORM B+ BRI BEA RO, EIRRIEIRIES B R
TR, 2 F RO SIS, SERHA AR B, FH
AR HIFESESUR LA N 1m, i B MoK B R R b R

(=) EISEEEHSHSHRE

BE TR T ARFE “SCHF i, A0 i k. shas " 4
INMERR, SCBUE T2 1 AR R
ATV A7, TS TS 20~30m B & 1AM R A, 4
TS Y £ T P AR E R A A, S AP S SO T AT IR
FEEI A, BRIk T B IR SE, B SRR
P L BORAE, WK B AL RS + Imm ., NCJT +2%

243t

DI B RENHI T B - =" —MbamE&, s
L4 AR I B B4 st 2, 76 s s, 4
EIAF AN AR AR, B E N flL
Jei s FAR/ NS H TSN AGE, 3 HELA TS 5 5L bR
WEIME 2 5, Rl 0.5mmyd, S RIHER T T,
ek (3 H Wi ) fESIK AT, shARBIEFR L
“UEWEE - TASHC BB, B0 24 TR L T
HF, CEIFAZIEE, eI (I BE S~4m ) 5 # R
R AT IR IR, SZERRMT NS 4T, PRI R
0.7MPa; MRS SEIEERATE, LRI 25, Fan
VTN KHIIN 2~3m,  SUTER 207 B R Y PN
[, thah, EFRFHE TR i TR, SR BIM AR
MTEERE, WEH TR hsE, ARG T, Flandese kT
R AR, TR IR K L TS, 98 T SRR
[ R BB AR, EARETE . AEE A R0 T A
GRS PPRMI S R, A SR B ) ) e 7 D

(EFRTT, SO TALBEATIEY . AT,
/g, £5RiE

BEGUI T LR E I N 22 AT A R O RTEL BT
BRI ST T L 2R EIR R R R TR 4 &P
REFAREEE . ACEE RGBT, S, A
AEEW S AR E LN, MET S5 EEME S, BIM
HARH I Z 4R, RN TS, Ty, I
FEEA MR T EOE N T2, TR T R -t
T - REERm %, EET LR, HaZk
M7 B, REEST SR SR T I L B A E Sl .
I LHU R BT . 8 BB LHOR A &3 Pl Aok Art—4
ISESZ RS SR A, R BIM, KA PIeR &
PR R PSR T ShaA PR EE N, HE
ISP EOREERRIL . RO, BT AR

HHA

[T B FEEGTE i THA 0], TRFEARMIZS ,2020,5(9):55-56. DOI:10.3969/].issn.1671-3818.2020.09.025.

[21pl/INTE . BT T ARSI 1)), TR, 2024(7): 83-85.
[BI B . RGP E TR ). HE Bk, 2019(29): 98.

[4] 287K . IRET Y THA (). E B, 2018(26): 26-27. DOI:10.3969/].issn.1002-8536.2018.26.023.
[51 R . FEEGTE i THA R R 4T (0], RE LI SL | 2025(9): 16-18. DOI:10.3969/].issn.1002-9885.2025.09.006.

(61138 , Pestitls . FEEESTPIE THOR S H ). Fbt ,2024(7): 54-56.

[7IRE L, AR TP THARSZST (). B 5350 ,2021,17(5): 29-30. DOI:10.3969/].issn.1673-0038.2021.05.015.
[8] N . LG THAE (7. B 525805 ,2021,17(14): 11-12. DOI:10.3969/].issn.1673-0038.2021.14.006.

[O1ZAMEMG . SREEGTI A THARZHT )], FRIHEH ,2024(4):134-136.

[10] XU . SREGT P THASERT (7], TREFARMSS ,2017(10):92-93. DOI:10.3969/].issn.1671-3818.2017.10.053.

066 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



