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A new underground excavation method based on large rigidity support system
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Abstract: The traditional underground excavation method has problems such as high risk, low efficiency, great impact on the
surrounding environments and large investment. It is difficult to construct large underground structures in soft strata or complex
environments. In order to solve these problems, a new underground excavation method based on the large rigidity support
system is proposed. The pipe roof, horizontal beam and vertical column are used to construct a large rigidity support system,
and each component is constructed by using the non-excavation method or constructed in a small space under the protection of
pipe roof, which ensures the construction safety and prevents the stress release of the stratum. After the support system is
constructed, bulk excavation can be carried out. The new underground excavation method has the advantages of simple process,
high efficiency, low risk, small impact on the surrounding environments and small investment. Numerical analysis and

engineering examples verify the feasibility and practicability of the new method, which provides a new idea for the construction
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of large underground structures.
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Fig. 3 Underground excavation based on large rigidity support
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Fig. 5 Longitudinal profile of new support system
SEGIETZTIEME, B2 RS R &R it
e P \ici H - PRGN, AR TR SCP MR Bl AE

iEal HEARY BERRT T 5E, BTESRAG: SRR T TAR

- = TALE, TEIF R TTS FnBEl, il T RS K P A

B 4 FAREIERAR I ESE TR A e e B KT I 42, TP 8, AL

Fig. 4 Cross profile of new support system RS, LR, TRE R ED, TSN,

57 LTI RIL), g b TR tE B R 5 S AR, CUETGE R E AR, 7

. EEAK. M, BE@smstn, Aaan PR TERARIRIEL, SRR, B LA
WA PIBEAERG TS, ke (rppe) gy CARSIANEUD, TRPGRRD, TREHE ©
BT OB S IGT, LB M TR APEIEREOR, RERENALEL, 85 H

aae

Wk
| st [
(a) & FIL-24BLBN A A4 Tk (b) LEH GO M SNE T 52, () 7R R PN TH\ 0 SR
RS SR B S BB ST 1

Eakrarsid JER || RHAZRE
J'( I
(d) Ghr 3R Wit T AR, SLApL R (e) PRBRAE IR, THEH T — 2 14k, (f) T B4k, HTHT 248W
T 1] 5 9 e T 22 T T —285HW

B o6 xEILSRF

Fig. 6 Main construction steps of new underground excavation method
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Fig.7 Column construction in miniature tunnel
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Table 1 Mechanical parameters of soils
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Table 2 Mechanical parameters of structures
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Fig. 9 Numerical model

10 BESHRELAER
Fig. 10 Details of numerical model

BRI TS R RIS R R R E, BT S5
BEIFRAR, SHLTZ. BRKF. BipEHE
YIRS, TV T 5B UTRF A /N % 10 mm Z AP,
A 50 mm DAL AU, e DURS AR . ASSCHUE > B
BEATHRIAL, 25 RETHUAE 42 1 BT TRETI 40% i B0 i Fe st
PVE T T 2 M . THEEEER LI 11, 12,

RIEHUE T AR, 23] 4 F4iit.

(D) B kU R1H2) 30 mm, Hr kxR
UURE P BAT W 5



1336 "+ T OB % M

2024 4E

(a) BRI TRV

() B B LG s Pk

U, U3

+1.5e-02
+8.1e-03
+1.2e-03
-5.7e-03
-1.3e-02
-1.9¢-02
-2.6e-02
-3.3e-02

(e) AR TYIRE

B 11 EERTEFIELRE
Fig. 11 Settlements of main construction step

S E B B /m
-50 -40 -30 -20 -10 0 10 20 30 40 50

35L —— T

[ 12 IR
Fig. 12 Curves of transverse settlement of ground
(2) it T5 et RIT 5 Rt E 50%, B
W it T2 SRR R IR 0 R, it T R
N AE R TP
(3) il T CRY TR — T — 1 7 T

— 1A D FIEMER TR & R HEZ 26.7%.

(4) ZEuhifi— R T 5 E RIS RIHEL
23.3%, FEARAEEIFEE FRYISOIRE; MR
XS RGTREIEAR TSN, KIS A R 3758 A
Ja, SRR R ITREAR A

3 I#ENMA

TEFHHbEL 4 5 28T KBS s 2% TR E, Fuh R
ZETMF RS LS AL BLAR 1.2 m K EE NI+ 4%
HEEWNEE L, K 13 NZEs K . T T E At
KB TR, 5% 10 BCR A R H R it
EYR B 47.5 mo ZEuE N R R T T EL RS 45 4,
BE 4m, ZMEEIE 252 m. 2023 £ 9 HHFNIZE.

JR“UEF PE DN200 ]

&

‘4§ PE DN250
 [JBIKTE 5k DA2s0
\{F57k 1 # DN500

13 WK E

Fig. 13 Plan of Shifu station

HZEMN B R 0 e E L o BRED.
HRH ©402@450 mm 95, B NIE TS H & SLRE L,
R ©1000@1500 mm A TI23FLHE, SR %% 3~
3.5m, & 3.5~4.5m, Bl NI kIHEL 7 5
RN, WE T E SR TRIE., &EENT
SEAERAAE B, ST DL 14, it T3 L
15,

o T KB
/\ E 7z o ZZNS
= [é T DN1200 BoKE $
S-S AN
s = :
fx - = . TIT e
. E{' z B S TR rxg
'@;?— ¥ 3“01\%""15‘% I ansooAIi%"f !
4 |
X n ]
o (A TH25L4E | ]
©1000@1500 | ||| | ¥B0OMEEE | | i |
o YiHR iR —r A R AR
55 = N e f l H
Ay §c ) s | d
o, i NS N |
e [E= RISy [ | Iy I Nl
Ougy 13000}y F3300 7900 6200
. 26680

14 ZEuh RS ER AR
Fig. 14 Cross profile of station



5 6 3] STz, S FET RIS R R BB R ZHOR 1337

15 BT
Fig. 15 On-site construction
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Fig. 16 Monitoring points during pipe jacking
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Fig. 17 Settlement-time curves of ground during pipe jacking
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Fig. 18 Layout of monitoring points after pipe jacking
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Fig. 19 Settlement-time curves of steps after pipe jacking
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