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Application of self-stabilizing support technology in
foundation pit engineering

DOU Hongrui
(China Railway 14th Bureau Group Construction Engineering Co., Ltd., Jinan 250014, Shandong, China)

Abstract: Traditional foundation pit support generally uses reinforced concrete or steel support. While these methods
provide reliable technical performance and safety, they also have notable drawbacks, such as time-consuming and labor-
intensive installation and dismantling, limited economic efficiency, and negative environmental impacts. In recent years,
a self-stabilizing foundation pit support technology has developed. Compared to traditional construction methods, the
main characteristic of self-stabilizing foundation pit support is its ability to achieve vertical excavation, which not only
improves the working environment and excavation efficiency but also significantly reduces project costs through the
recycling and reuse of steel components and substantially shortens the construction period. Taking the construction of an
underground parking garage foundation pit as a background, this article introduces the construction details of the self-
stabilizing foundation pit support system and compares it with traditional support forms in terms of construction period,
economic benefits, and environmental impacts. The study demonstrates the system’s significant advantages, providing a
highly efficient, cost-effective, and environmental friendly support solution, aiming to provide a valuable technical
reference for similar foundation pit construction projects.

Key words: self-stabilizing foundation pit support; vertical excavation; recycling; comparison of benefits; construction

details

2| 32 3 22 4 AR REE R 2K 1 20

HRT, 5T TREAOIR BRI AN T3 i,

]l

Sl T S SR P MBI AR SR, Dy TR AT H 2
REF R, T AR Br g iz, IRk
T TR, ARG

KPRl B N AR RS BoR,

Ui BEA: 2024-01-30; fEEIEEA: 2024-03-13; FHABHA: 2024-04-25
EEENY: S (1984—), B, Az AERKASLTA, A8, TR, M TEH T{E. E-mail: dhr 911@163.com.

XAE

1A BT SHPBAR (B R e Oy T RN

LA

A HmE K ZeMiaERR. Bl WHMEs
Bl 7 4 M A7 B S A b R S St Bt
X BT P S 438 38 SR P B 7 ke et A (Al 1D


https://doi.org/10.3785/j.issn.2096-7195.2025.01.012
https://doi.org/10.3785/j.issn.2096-7195.2025.01.012
https://doi.org/10.3785/j.issn.2096-7195.2025.01.012
mailto:18647226769@139.com

H1W

S H: AR S BRI TRE P N 91

SANGEHE, AR TR AR A7 AE— 2 R, W Jm
S EU A AN, R BRI A R R SR
DIFR G A B S (i 2), ART
TNfERE, g B EAE RAEF R T AR
Mo BEAb, LTS ORI AL S A
SCP A AR BT BT R SCI PRI A A X
JEU Ak, R I RAE — s R IR T SRR
BBk, e TR A MARE woR T Pkl

B fRENERELE

Fig. 1 Traditional reinforced concrete support

et

-y
Lt
L

2 RENRR L X ERREL
Fig. 2 Support dismantling

N T I e A L, AT LA R — L5 A
SCHEOAR, QA R R AR A R s - ) B
AR, LA it T TR AR, S RO
KGO THOR, FRARGEAS  ZR EYHER
S5 Behh, BV DUEE RSP ket DR
KGR E R Ak PN AT —
it “XUHRME-RE AT BRSESCIR R, WEIE T ANA
THZ 00N HBENE AL RS . BRI B . L
VNI RO DAL AL i S W
=AM AR MR A R L RS £
WA R T R TS B 2R S A R AE k2
DU T, JFRIR T TN 778 2R (i R 2

AHIE TRV — I EE R L B e ST
BoR, WX IR RE N HGT TRESR O —Rhogr A
R T IISCIEOR, DA ST 1 TR S e
SR BB A 752

1 BRAEGIPEAR

1.1 ZiPHEA

H Fa QBB S 9 B AR A} v 1 4T 5
o, BRTEGIKFENSCE, SaE. B
F i R Z LM A AR T — M B P 45k, %
BAR WAL OTE T FI AR PR E: 1% G0 A o TR sk
B, XA ST PSR LA S i RS £
B, 1R TEA.

fEARREY SR, B
TR XFEARRIE T A 4, e
BN O E E R, AR RS T TR
AN, fem T bseR, BEGE T T,

B EYUS A A —H 3 B, Wl 3 fR.

s e ekt
S5 L AN
e e EE

FkRTHE

BRI
3 BRAERIIPSE
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self-stabilized foundation pit
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foundation pit

1.4 AR

A fa IS HR 5 A& g By s 37
b, BALUF A

(D) BFERTIFTHTHR, FRE4ET T
. 5IA MK T, ZHE AT 2
ESCNY R R T Sa e PR L AN N I
RN, Bl T orRiz ", I E R
Ji, MR 25 M B T 2 52 B B 40K SR
W, HATE T . SIAERERAME T T, 3
PFF T HOR TR TR . FEYTF S AR TH X e
Kl 7 Bs o

O JFHZ1E, 3412 © —RMETFZ 2R, Rt L LR

@ bESCEEER, TR/ [OF N1 RS E: T T E S
@ HA%iat, HRETF ® Wtz MRt

@ LR TAERR @ WA SRR T
e~ = - ;

E7 FEZIT{Emaftt

Fig. 7 Comparison of excavation surfaces

(2) RWgyAd 7R E, BFIKT TG
o LA B R AT EE, AR T ORE AN
TR HE LSO sS4, W FRAR 7 AR IR, SR
B FERATEEIRIN SR, AL TN IR



H1W

S H: AR S BRI TRE P N 93

LN, EEER T TGN [ AR
AEBAREHL ZENEHESNHR, CLBETE
Sty L A W RERARY, A
TREN ROk, XEESLERAR I ZH AR
(L SNSRI 5, SEBL T B AR H bR 1
BHEAXS E i 8 Fios .

(a) Wkt (o) B
E 8 #EHEAXSLL
Fig. 8 Comparison of material input

(3) fRBRIAR, FABEI N K —HARKK
> T I AN R R LR, BT T AR R
P, SRR T B mH, TR IR
BB B R, BRAR T i TR A e A
Pk, WL RREFE SO IR . PSR W L A0
K9 oo
B o

i Yy "‘; 1 J -
(a) JRBELYFHE (b) HAr AN U

B9 IRESMXTEE
Fig. 9 Comparison of environmental impact
B2, ARABESIFEARAR M. &
s ORI G EETUSH B EOR, EFRTHE T2
AT, BT, ok it T
ISR

2 TFiEsEf

2.1 EHIR

WEFTE 2R LIE AL T I RE TR EET
TR T DX P 2 i AR L i A O Y, P I R
P, Atz g, ARGV s, mE il E bR
JEF . MR EFESMIEA N 2 EHERRS, Ht
BBl 37 45 M) SR FH EAT 0.8 m PR HEVEME, 4 1k /K e
o FEGUARHER ST A 120 mx20 m, FFIZIREL)
12m, JABEENENEE, Eyimdbmm s ma
FEEXAENER, THRZERITRK. EF
HAR B & 10 Fros.
22 BEIPEIEITIER

FEHU A R B 2 EA TR B Y, R
M2 508 3 m il 7m. FERIEZ ERIRTIR R, 48
G EMAME L TR AN DA JE [

NG SR 25, JF H o9 7 i B XUhs g HE A 2R (e 7
SRR, PR A B R HE T4 X B RS+
Ko BHEMFRH ©395%10 &, RMRKE 20m, T
SN 450, ANEFIAIEE 3 m, JE R ILIT AN E A
70 M B2 AT 7R RHE X AL E $T % D600 & iE
WA, ACFRARFEZ) 15 my 78 FL N 36 P9 AR R,
R R S 3 A e N ) 2 my B R RFUER, K
R T N R R N . LTS A L 11, R
M Ak v B LT 12

Iil“‘@“
- - 2 2 A . "
&
.
4
x x

T2 ST

| —

o AR RS MM AT
MGk s 1)

o AT HEI R .. s
- Iy F

E
Fa—
s

B

E 10 ERFEGRE
Fig. 10 Layout of foundation pit

H A i Mg S VR et
; -

4 OIOSWE R, [HB.0m
K20 m, SAGEGIHEN2 m =

1K A B

FIRB AL Syl g
DROOFH P HE, |
[B]¥E1.0 m

30 m

B 11 Ei e AR E

Fig. 11 Typical section of foundation pit

D600 5 [ Jie ik
FEL15m

B 7K Bt )2
B KE

EY=
b Al

B 12 RRAIEE
Fig. 12 Detailed drawing of the bottom plate

23 HE4FM
Hh R o, Sz R R R AR AR E
B b N E R R 1.



94 oo o 2025 % 1 H

x1 G R
Table 1 Site stratigraphic characteristics
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Table 3 Economic analysis of reinforced concrete braces
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