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Research on the Influence of Groundwater Level Changes on the Support Structure of Open Cut Tunnels
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Abstract: As an important component of urban transportation construction, tunnels bear the key function of daily travel. However, during the
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construction and operation of tunnels, fluctuations in groundwater levels may have a significant impact on the stability and safety of the tunnel.
This study takes the Xinlong Road project in Zhengzhou City as a case study to systematically study the potential impact of groundwater level
changes on the support structure of open cut tunnels. Through this case study, the aim is to provide theoretical guidance and operational
suggestions for similar projects, in order to address the challenges of groundwater level changes to tunnel engineering.

KA WKL RAL, FRISREE, XM, FaiiE, & e, Rt

Keywords: changes in groundwater level, open cut tunnels, support structures, impact mechanisms, adaptive adjustments, optimization

design

=

RSB TR R KA B R AP S5 A
I XS T B B T AR . KL, AR
IREAFBEAT 00T, IRABIGE T MR AR A7 AR A0 B B A e
BISEMNLER | S gE ke A RIS R

BN TIT e 3 o T AR TR TS, 122 T A A 33T
RSO ASTZ I RIX . R Z 2 B A A
JEE L, I EEAEERE 0.50~15.5m, HApRgiE R
B K18+720~K19+520 Z43E + 5 FE#E 0.80~11.2m Z[6], HFhk
X2+ R L0 8.00~18.00m , Hofth— b B iy Z4 3 4 R A
F 2.00~5.70m ZIA], ZRIALEMIFAEL, MRS, FEAUY
AFEIAT . TREELHL . WA R DL R ARG FUBR B A T b
Weo TEWHRTLOL, 0 KIS A HPRZE . FihbIe SR,
{BBAFEAE R IR . TR B RIEELAN 18m, bl
BEFUI et | MRS B RYRD L R ANRD A

AT LI, M0 AT 08 FH PR 2 % B g 3 1 e ke ™
W, FERICAB. WK, LRSS EE R S
[P S R T o €[] T NG 33 LB B 0 R 8 351 - S i
T R K AR b RE S . AEEBEMBET P E, LR
TAREYE P RBUGHE G . BEAh, ASCENTARIZER ) S22k
AT TOGB S0 HT, NG T B SR S AR FE 2 % 1
RN . R, B PSS R A BT R T A T
e, BRI T A ERRE TR G AR 5 R H I E

2 KA T L SRS BN X AR

2.1 MR AR AR AT B R Fe s PE RS L EE

R KA WS T TR BN, BRI T e IX
B 1T AR A8 AR b B S B T ) R A ) K s AR A R A
Al MR AR TR, BRAE R S AR  , FR A
IR, FRM T Hb K Ty eI A SR A v A K SRR
Ho, BRI A T SRR A H BT, B PR
NT KA FA RN, TR KA R B =R K ARG K 3 52 5
etk FEEAE 7 AR E 10 A FAEK, s KRR,
IR A T B3O B R e AR, X — B, RRIE
JHF ARG, RS, TTRES IR . T
IREEE, X STt ta e A sk k1],

W AR R R, AR, AR AR A X T

S R FECEARTIRE . WdE BB R AT, T P
PR ENE . FRBRAETRETY, RN TR EE
FBl HARAIARFOE N, RTRES | AR TG, S20H S5 m A
YRR

2.2 BHIZBETE ST A5 1 2 S5 s

TEH T RIS RIS OLT , SR XHAsK RS, FREEsi s
T PRSI T R o X R S b FR R IR, M
TR HERE R 2.0m, b7 B KA HEER 1.0m RS IR
TREE AT WIVE R BHIZ BB S I S5 4 WA, ST ek
HE, LIZEK BB S G B RIS AW S T
DI 3 38 24 Y TR AR A K HE X SE e My s, (R 2B
ALFRLLBT I ik TR LAt AT R e Pk | TR AV A A
BERHFEMAMR, AFFEERTTB ARG LR 1EKEES | &2
B A [ 2]

A S AP LS R ETIN

1) BHESRSd. GlH F T ORBE BE AR, AT ARt
JENZIBREERINIEE, DA EE L i E R A TR E S . 1EiE
Tl FRH AT DO TR g, (AT BERE SLAR A M B S AR 1
Jiti, DABT IRANAS 52 385

2) TRBE B Y /NS EE RS o I TR
BTN, ATLUB R —AMRE ML, T ST L5
AKHe o XAPEEFAEXT IR, (HE T T Re s .

3) W EHTREE AT . W TREE 4 Rl i e s SR A
BRI AT, 3 T4 R s 2 BRI . PT LGS AN
FIN TR BE AL S (B P9 TR B 18 %) SC P 4

4) TR HET . BT ORES EE R REIE , 8 T TR
HETCRIE BiAS E R ah#e . ol LUIMPUE T3, (BR5E7E ]
T B R

5) LRAEBGSRATRI SO . BEESLT A | RLT AR LT 4RGSR A R
AT AR TS A4, SEngs A i Fnde st . R ot
T IR R AL B RIFHRER

6) FlE L WA . MRS E S A,
ARSI IR ENE . SO T HA A RE TS O RSB JC A
F, U sE ) B

3 TN IR AL b 3 BRZ B8 S I 45 A B 22 i

3.1 M KA T R X B E B R

27



NETIE £6%5 Fo6 i

@ Universe
Scientific Publishing

3.1.1 B AN K A

TEFEAW, RN S EET 4.6~62m, /KA
WRIEF] 2.0m, PSR AR FAEE, BEIE ) B A A R
o, B SR o ARYESTIEE , HR KA BT 2.6m R
BEIE DA U S TE BAF] 6mm, B [A B AKASTE A E] 3mm, 48
AR A ASTE R B R R . RSO, R AR AL AT RES |
KB KRS, X hEIE P e i) iR e M= A AS R I
R, KT ER B A G, LAV R Bkt St TREAY K EL
KE,  3.1.2 BB N TARRY S-S5k E P )

T RASE i (5 g T P A AR AR T AR Mk R R R
MBS SBAE, BT X BA B 2T RN, maEK
WIIEAE AR SR BE . 7KB8 13T fER 1 & LRIk . P15
S, XTREIE LSRN RS . R, e SRS B AT,
T BLIE Y% R R AR A AR A X B NS AR T Ak e Y 5
W, BRI B P R B K 15, AR PR BT 1)L 4
FREBLT,

3.2 R KA FRARR X 1A 114 5% 1)

3.2.1 HARUTRE A

T KA ARG S S T L - ARG A B DS, 51 & AL
FaAmlcs . DASERE B REIE TR B, Bl Es, 78 ERREEH
BYSOs 1], BRIE DRSS TE f Bt 77 A v 2 A1
LB, 2t R KA T2 2.6m I, FARBRIE 2N 18 die bl
AT RRBNEE, 2920 6mm; FEREEEAK T A, HF KA
{7 FRERARNIRT, BEIERE A I AT g ik, M3 Nk Nz
Yy 2.6m B, BEEAKETE R ARIEE, 2458 3mm, Xt
A T AR FRA S5 | e AT R Al e, 0T el A S pr i 2
pakitie

3.2.2 S EERRR XU

HiL T KA AR o8 26 T 0 BT - A P, i S P B A it
KU Beda B, St L e ) s BEAE T 440 T AT REF= A=
RBUSR, TERAEM R UL, e SRR IE TR, BB A
FREB Be i TR 3K, BT gsiEians, (B4Rt
IR S | K AR RUS . 3T 4 vl S8 gk
g JE IR ST S8 A, L S p T RSB X3, BN ST gk
WK, DEAh, Mo KA FRAGEE T RE(E AR, - iAsm B R
HEEN, R SRS, IR S P S R XU [3].

4 BAIZBEE 3P S M B E N M A R SR B

4.1 TR MR KA AR Ak 3

S R A T R B I TR bR KSR R S 2 sk,
T R KA AR RA I R ot WaE T 12 AV X I, T4
BN, K% BERAMESEE, B ERR T
IR ASAASTY A RIZRT% R 24y AR AL R RS i, L%
2T AT RES | & K ALl . AE TR FIN Al fof TR 3 P A SR B
GG, QREIE | SRALHK RS, LUE A EK A AR
k.

4.2 T EERIN A PR S BT

BRI 7 o 8 s T AR R 2B, AR AS ] T 7K A3z
A ST G RIS g . KT R, s A R
SRR, QNG AKIREE A1, LIRZH KR, ST alfE
BENTKRHEL, R E B MR, IRKIB AR
W o KOIFEARET , SZ 3 EE R R 5T ARG IR XL
G, AR LSRN ST R AT, R AR R .
4.3 & X KA AL ROME T 5 18 e i
SO TR B B T AR R AR AS Ak, e T RS 4
W e A X R . KDL TR, b AR S K
P HEK RS, Wb B mAm K T, gviasEik R,
SERFIRRIBK, HERRREE NARE AT . KLY, TR inaE s
PER NI, KB R BB RTINS AE RS, PR
EMFAE ., TRHBER, SIS SRR, E AN

[

28

Yigr, WORE NN R R AR 4 4xiad T o R R AR I AR
58, SCBLSEM B R AL AR M A%, RIS A B 4)

5 TP LML IRIT SIE TR A

5.1 RRIZEBRISAPESHILER T

TEMIZRRIE TAE T, SAPERRS ALY, Tert B IE.
SR R A B R s BE RIS , 3 T DR As E m R g
(BRI BRI 5 NS 2 2 o IR BELATEIRSE . WA, JEHE
RIEH, HE TR . WEGHREE fad PR, dEa ok
W, TRl B o P DR A TR, 1S TR
(EERRA R . ST IEEE IR 1 R, TR PR T

FERESE o
1 AFIZR R B ERIE S AP AT LBk T
oy

iﬁﬁﬁi (s ek

B CPEL ) R B, et BB, AR
e e VROE TR, T AP LRITK:, A8 11 5 JeH
LT b

5 "
T v P i D s

WS+ Uj“"‘%ﬁ: WETR| cegmt R, MABTS

B | BT ABE | R, B

5.2 BRI RORH S EA N

HRUA R GH AT T U258 TAR . 2R 4Esfsmttkl
(ANPEIBEryt . WReFdE ) nIR TS5t FBT R, A
ATEFNREEY TR, A LR BT . SR GEE)E,
HRARENE, IEHT 2 kA BB, BN E T
U, MGEFIATRE . BRI R G 1R R S W S5 4
AR . MR ARAL, $RETHE IR . W LR G AT RO f3E A
MEFE FLAS]

5.3 SCIPEERI TSR i

G FRAY T TG AT i R TR BT, Rl KA R B AR K
W, H R KA IR CEAE T REARK AL . BPARRES . WA |
IKALFNH Ty, VL TSR, RSN RS, BB AT
Ll HRR, BRRETHEE, AL, TR LA X PSR Y
o, filE AR, WL, FEH BRI EFE,
S R ) WA M BT e e 22

HERIE

TEFBIN TR B B TR T30 5 rp, B3z RE TS
it TR A SR 22T . K SCRIAUR S iR BRIE AR
PERIZE AN, AT R KA AR AT . AP S
BT BRAOEHGHAR N LR Gt TR AR 4 . 2
GO NIRRT S AR S LS, SRR B MES TR N
FHEFHERESRATRL . A DRI AR SR RIEOR , MR SRR
TE Tt P rh S KR AR S OGBSt 3h
PRAite, e nammige, LRIz E TR MIREAT . 3X
W 2R o T TR A B St R A 7y 3t [RInda
SR TR A S AR T R 15

Sk

[0 T B EEHAF R . 60 T #7834 T A2 ) 291
R4 [R].2020

[2] DG/TJ 08—2033—2008 if #4 [ 18 i HHALE[S]. =P E
AT iR 2018,

313 e b F LA 36 TH A R)]. AT HE
18,2020, (11), 93—96.

(414 & B B KA, SR AR AT R B X P R AR S R[]
[ 38 723%,2019 (8), 126—130.

[5]MRert, Tk 5 A4Sk i 6 TH R[] EHET,
2018(9), 92—94



