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Study on Construction Technology of Inverted Arch of Yuxi-Mohan Railway
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Abstract: In order to further ensure the safe and efficient construction of inverted arch, one of the key steps of
tunnel construction, this paper, on the basis of Yuxi-Mohan Railway Tunnel Project, proposes a new technology
for the construction of inverted arch by using the integrated supporting movable trestle. The results show that: (1)

The trestle not only effectively solves the problem of mutual interference between trestle movement and construction
process, but also realizes the rapid and safe construction of inverted arch. (2 ) The structural checking results verify
that the connecting bolts of the main beam and cross beam end plate of the trestle meet the strength requirements.
(3) When the integrated supporting movable trestle is used to construct the inverted arch, models can be accurately
positioned, facilitating the pouring construction. This method is easy to operate, saves manpower and material
resources, and is economical and effective. The research results can provide new technical support for the safe
construction of tunnel inverted arch.

Key words: tunnel engineering; inverted arch construction; new trestle; structural stability

I BEE I T 290 B2 A E 2R M T, —E X, RIS AL T30 EER e AR
LI TARE T RR S A R T4, R BRSTREE L B IO SR AN Ll K I AR
VAFE il T 2855, APkt T — OR U S0l TARHF,  MURHUZHLACRE B THC G 7 R AR, 7 el
RATTHEIRE, WA TCAEM B, M TR R A, A ATk AR i, ELBEAR E (a8 7 R

Yo B #8:2022-04-14

VEE RN BRZRIE(1999-), U3, TR L5

EEWE : [ 1 RP2EE(52178378) s i E Bk LW R AT FRA FIRHE I H (K17643)

SI3AE  BRZR U, FREE AU . LT HOTILOR I BRI L0 AL SRR B () ). W R B R ,2022,13 (5) : 107 - 110.
CHEN Qinlong, WANG Qingjian, CUI Guangyao. Study on Construction Technology of Inverted Arch of Yuxi-Mohan Railway Tunnel by Using the
Integrated Supporting Movable Trestle [ J |. High Speed Railway Technology, 2022, 13(5) :107 —110.




108

%54

WRZRiE , 45 - TP B g AR IS s BT M BN T HARBIESE

2022410 H

N GHUE NG, TR R A s, AT
TR 75 T W B ARG B o P | AR R 4, P
SRR T AN DY, R A TR R
SR 6 e S G0 AT A B AR 5 A 1 2
100 Sy A AR S B A TR B U T
JEAR LT, K B Bk R P A TR AT i T ARk
AP AHE A
ASCGRIA BT, 5T T — PR S8 sk
BRI B AR NUA U T AR S 2h At T T )%
AHE AR TR, HSCEE TRt s i T hot ks
IR EE LRI AR A5t 2 ] 58 sl i |
FEN BRI 52455 30 1 ) AL ] SR R
U o ASCRFSE AT S W G AL TR I BOR SCRE

1 BEERERIENERE

R IR TSRS SRR 1T 4 M HEIUE AR
M A S AR | Hh O K YA AR R — R Y B AT
T TAMHERRIR . 2 AR R S R A HEH SRR &
— AR TR AN AT, 1B KA 2R B

AR 32 B PR A SE AR AT R A M A AT S 5
B AMHETO AN B S AP HE s S AR | ot /K VA
M JE A AT R G R TE R R G R EE A 1k
KA RE DA SR 2, IR 1 7R o AR 32 AR ORI Y
PR A 1R AL 77 T RO, A L SIS ABE A 3 4 Vi
JE BT 7 A7 5 0 7K 78 SR A 4 =X B ASEAR , 5o
s vt Sk SR R T X BB 5 17 M A R S, T
360° JiEhk .

il 514

—

JEHATE RS

R IRCHT TE f37 i

JUIEEYISIZ S R

\VEQ%
Uit SRR L K B AR
(b) IE41L

B 1 BEARERNENEETER

2 wItSH
(1) M PR REER S B o 80 63 B U 5

IHENOA R e SCHE Ak LA | L 7K IR AR
JE AT R G IREE L HRSNP WETHRE RS IR EE
T KA E AR S . RS 551, B
30 m, EARLERE 20 m, HI5IHF 6.5 m, J55IHF 3.5 m,
SR 1400 BHEE FFIEETE 3. 4 m, BRI 1.2 m, H[H]
[EIBE 1 m, B 6 mm B AR , W IR GRS 28 2R
1400 #24%. AiATE HEHR RS, FRERETTIA 50 t,

1] 360° figh . AL S ERMFHOR METHSHANZR 1 K.
®1 BEARARENSHE

¥ 5 FFK FRS
1 B E /m 12/46F
2 TR /mm 3492
3 G BE /mm 4250
4 K /mm 31 800
5 HRATHYE /mm 3400
6 i/t 50
7 BE RS HEZEHE 22 mml/r
8 HEHHLIIR kw 15
9 WERGHEET]/MPa 22
10 M THBEIET TR /mm 300
11 PR TG TR /mm 1 000 - 500
12 BRE )5 2 JE A TR T ik 0K 5l
13 AR5 E /(m/min) 3
(2) BARBLERL SR e 2 T 2 Wi 1 7

FRBOR B R

O & « HHOREE R IGRH, RARPF I 12052
TrEs, AL PR AL

(RS I i - 35 B 5 BCHEAEAT B b S I
PSP R 5 T L, 2 oS 38 TR R s i A
AT T 114 85 22 , 1S DO AT B SOBBIRIAT L 2 4

B 5 1A 3 « 0 B T B AR B b S S
e S 4 A TR GG g o P o PR O - e
IR B T 3 J3E 22 , i 5 | AT B ) A R 4%

@173 R Y KB 50 B R EIR S 73k,
FEBI TN T E . bRl R3S T Ay Rk 2
FEAR T WEITEPRR TR M EE . HeAi i

SR, i ORI BE TR A AR L O K PR AR | g Sk A5
GIL

OWEZRGE - d L AL FEM A 2 BRI 5 A
A THIEL 5 B TGRS RT3 E M EL 5 AT
AL T RL A B A 2 A, B R B AT A AT
JE TSRS 1, S8 U IR Sl RE .

@I HEIIE A - 38 5 46 B0 I 6 oL, 224
HBh I E

@b LI - R A (81 #f BBIBR T 1 5 BUASEAR
Jr A

@ik « T RT3 BRI .

(3) BARTCE R S AT 40 2 4 e A 52 i



5 540

WRZallt, 45 IR ERIHBE TE BRI ERE ST MBI TH ARDISY

20224F 10 H

1, R

O ARG B — R A R s KF
TEUTRAT 1) i, H— v S AR E AR R A £
SRR P 0 5 FERKF R R, 5 T RER M
Ui 70 )5 7RSSR — R T

QZ R FAT, B BT SR MMHIUE R 2
(], AT P 3 955 S RIS AR AR 4

3 EBEfERERIENZTNRE
3.1 &R

AN R BETE it T, R A i T R A
TP T P [ s R R P it T 424 E A Ty &
FHE A, FE BRI Pt T Z A4S IR R FE VE R .

Fetfr LB IR e B I B AR TR 32 2 7 g =2
5 e A% 3 B TS0 T G A AV AR P T R i PR 425 T
BETHIZAMHE AT T T B R B A AT 1 , AR 1L
TEFE 3 400 mm, IPHERFIH 12 m, Bt i i 4 42 4%
M50 ¢35 JE AT A AT R SR Hi S S A A ey
FEEIH 20 m, A4 AR A ), E TR F A7 T
e, PR LU X A TR B A A
3.2 FEBERZ

F IR 1Y E L2 I A, 7R H e K3z Tk
SHTZORZWEBESE (1) AFE R K E S
P =501t; (2) FRAGHAEE G =55 t; Hri: 8
P A R TR AT, AR Th T F = 50 5 24T G fRifbh
Yt A, WA AT B ¢ = b/L = 55/20 = 2. 75 t/m,
LN 3EA7 JIRERI A SZ S AR S (m )

1 eV I Y B A (T G ) b TR R

HR BTN, B o fie RS2 JIRAS , A2 0 g PRI 4 4]
SrantE 2 FE 3 R
VUL L

27 300 mm

2 ERZHEE

Nl ellk

13276 kN * m

B3 FRZNTEE
M3 AT LUF Y, 32 5% e R85 i A AR TR 2R Y
Hh TR] FR A7, I AR AT O R R R e AT, SRR
R A, A B A O B R R KB M, =

13276 kN-m, B i% = B0 R S A 22, 1A T
LRELW =90 667 cm®o | b AT (1425 il 152 F7 17 K
o=M_/W=10.5x10°790 667 = 115. 81 MPa

FIRETHAR R Q235, HARBRI /1 o, =235 MPa,
WHAZ 2R W n, = L8, WL HMN I [o]= o /n, =
130 MPa, frl) o< o],

Zi b, R SR BRI
4.3 HEPmEEEREEITE

TR A8 SR ) 38 T A WO i A 2 3 e Ry — >
M BRI 12 4 M20 1848, e if R Z 4
AT A 50 v, ¥ BRI FORSZ BT Y R T =
50/12/4 =1. 04 1,

R IR AR AT ) RELK = 1. 6, IR LA PE
RESE N 8. 8 4, MBI A XTI A= 0. 25, T I8 4% Ji
RS8R EE o = 640 MPa, HUZ 4= REL S, = 3, WAEF T
R J) [o]=213MPa, B8FE7KSZ S3AT : Fy = 10. 4 x
(1.6 +1)=27. 1 kN, S&#3H [ J) - o = 55. 00 MPa,
BEATEL R o < [o |, R ZR, Wk FH i iR .
PR AR A M20, 285 IR SRR S B 57 4
REAR I (T FHEK
5 EIIE
51 MIEEES

(1) AT NAEHE, 2 E N LA NFEHE R
FHE A A TR A TR

(2) M 0T 26 A0 S RS R I 5 1A, 5 1 B
R 0. 1 m 247, ANEDREIh T 250 m]

(3) M T B DA G2 34T, PRAE A AR AR h
DL SR OAILARE A AR, W f b
WAZBURAIEATR T AR K-

(4) EMFTT o AN 25 i, R R MRS
0. 15 m fERARE R E w8,

(5) M FREETAAE M AT, N B R b il
PRUEATE 1A AR K, T TH i T AN 22 A i v, A 756 4
B 50 em BT,

(6) 177E B TAEN & 5y i 2R R B A KT, 17
TR LI 5 em LA b

(7) BEUIMET 454 52 58 J5 7 B 1k i 28, AR 1E
BRERVE R 5 o

(8)iBA7H, WA TSR 2 A= s, o7 R BRUHE it o 32
Bl e , SR VI LR T B

(9) TAERAET J5 52 5 T 4 i) i 2k b AR F7
0.5 m 9% 4 BE B, FFAZ I 20 PRIE 5 i R i 26 4
R 1 m W2 aiE,




110

WRZRiE , 45 - TP B g AR IS s BT M BN T HARBIESE

2022410 H

5.2 MIIZES

AT R A7 B3 2 O K PR B AT 25 B AR A
A7, SR 5 8 3 BOR , i e 2. P IO B A rT AR 4
SERRAE O RS A TR

TR BE 1 DR S AN o3 2 DR SR, ANVt i T e i
355 I A AR ORI AR 48 8 485 1 47 DG e SA L TR 35+,
WIEES  IERERIOE B PE T, AREL e I iR e 1 .

FEARBCE RS SR AN HE it T 75 B % Mk A kit
THEdH . BELitE TR A SRR 2 PR .

%2 HBIfELAR

iea TAENE AGEN | ABUN | &
1 B 2L N iR T 2 A
2 HFSRL BT 8
3 R A iR T 2 AeHR
4 TREETDEST BB T 3 A
5 Gl - 12

6 TLZRAIEH
APHLE T 1 ZHLL 12 m A, TP SEPRii T 24942 he
BAREER SR T T g 3 fios.
3 HMIIFEEE

Nl e VN TFtE /b
5 T T HHL | BEARRIE | R | R ALE
R | Boahhktf | #RAFF | B sk
1 R 8 8 16 16
2 MR RE A 8 2
3 IMBLTR e+ 530 6 3 5 4
4 AIHETELBEE £ Ao B [ 0 0 3 3
5 APHEITIE AR i 4 2 2 0.5
TR SR | HC ki
6 Bt 4 0 6 0
7 WFCIREE P 4 3 5 4
8 SR 0 0 12 12
9 A 4 2 3 0.5
10 &t ol Z4H12 0| 60 42
ER] 2 A o\

H e 3 A, AR I SR SRR 1T AT 10 A,
VTR 18 ho AR R SRR o 20 A
93, 48 T AR A, L H 3 (T bR RE 4
> ABAEEE I BHLRREEAES , — UG KAl
7 58

SRR T — e RIS R SRR , kR A 1L
ik T AT RS BRI T T AR B 0 B 0550, T s
JE TG AT |t K 3 AT TR U B S
R, I, IR RIESRS SRR 4% H e 4 AT R )
D5 SR Y2955 5 1 R
ROR BT

SE W

(1] mmpet, SEiE4r, BOCR, 55 . 2B REHE I K S M BEREE AR iF

[10]

FELT]. A, 2018, 63(10) : 166-169.

TIAN Xiangbin, DONG Shiquan, QIU Wentao, et al. Research on
Treatment of Water Gushing and Inverted Arch Cracks for Highway
Tunnels [ J ]. Highway, 2018, 63(10) : 166-169.

FAE . R AR DL R ST AR IR R AR () ] ]
K¢, 2018 (11) : 333.

WANG Dexin. Cause analysis and Treatment Measures of Common
Diseases of Tunnel Inverted Arch [ J | . Sichuan Cement, 2018 (11):
333.

B, TERA: . R kR A R T T SR TR () .
BRI EA, 2020, 60(2) : 56-60.

WEI Qiang, WANG Chansheng. Cause Analysis and Treatment
Scheme of Tnverted Arch Heave for High Speed Railway Tunnel [ ] ].
Railway Engineering, 2020, 60(2) : 56-60.

MBL, Far%E, 55 RTT R ARBRIE G TR & [ Ak
REFERR L] ] BRI (H2E30), 2018, 38(8) : 1361-1370.

LIN Yi, WANG Lijun, JIANG Jun. Discussion on Large-Scale
Mechanized Matching and lIts Informatied Application to Zhengzhou-
Wanzhou High-Speed Railway Tunnel Construction [ J ]. Tunnel
Construction, 2018, 38 (8) : 1361 -1370.

BER, ARalst, AR | R B RRIE DU AL C B P TP A
WEFELT ] METHA, 2018, 47(S1) : 605-608.

XUE Jun, HAO Chunzong, TAN Zhongsheng. Research on Rapid
Construction Technology with Mechanization Matching for Extra- Long
Highway Tunnel [ J ]. Construction Technology, 2018, 47 (S1) :
605 -608.

IR . KA R TE b TP A [T ). BT (o
), 2017, 37(S2) : 192-197.

SU Hui. Application of Long Trestle for Inverted Arch to Loess Tunnel
Construction [ J ]. Tunnel Construction, 2017, 37(S2) : 192—197.
WtE, skiE, AR, SF . TR TBM R B e A 1
SRR )] BRI AL, 2017, 37(5) : 622-629.

YANG Jianxi, ZHANG Jin, LI Shimin, et al. Key Technologies for
Synchronous Construction of Inverted Arch Lining of Tunnel Bored by
Open TBM [ J 1. Tunnel Construction, 2017, 37 (5):622-629.
HOLHT, X, BT . BEE MRl X s TH AR [T ] ML T
EAR, 2021, 50(7) : 179-180.

ZHANG Guangming, DENG Jun, LV Hu. A Rapid Construction
Technology of Tunnel Invert Operation Area [ J ]. Mechanical &
Electrical Engineering Technology, 2021, 50(7) : 179-180.
FRE, ARG VU R R R R SO R AT [ ] ik
AR, 2021, 12(4): 29-33.

WANG Maojing, WU Junmeng. Cause Analysis for Floor Bulg of a
Tunnel in Southwest China [ J ]. High Speed Railway Technology,
2021, 12(4):29-33.

T . R kBRI A AT BRI THAR [ ], 10 R Acii %
B, 2022, 30(1) : 59-66.

WANG Ping. Construction Technology of a New Self-Propelled
Tnverted Arch Trestle in High-Speed Railway Tunnel [ J ]. Journal of
Shandong Jiaotong University, 2022, 30(1) : 59-66.



