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Discussion on Connection of Tunnel Primary Support Arch
and Lower Step Arch—Taking the Construction of Zhong-
tiaoshan Tunnel as an Example

Haigang Wang
China Railway Tunnel Group 2 Co., Ltd., Sanhe, Hebei, 065201, China

Abstract

The traditional connection mode of primary support arch arch and lower steps, the excavation of the lower step arch foot is difficult
to form according to the design contour, overdig seriously; after the closure, the arch foot is not the main part of the force, the force is
easy to cause fracture, and the arch and foot plate below the connection is easy to cause grouting incompaction. The connection mode
of the tunnel first support arch and the lower step arch improves the connection position from the lower step side to the bottom of the
lower step, which is conducive to overexcavation control; the force is evenly distributed on the arch to avoid the connection fracture
caused by stress concentration and improve the stability of the redundant arch and foot plank at the connection to save the cost and
facilitate the grouting compaction control.

Keywords
grille; primary support back arch; connection mode; arch frame; foot plank

— FRRE A TR S T S R EE AT R T—U
Z WL FxiE e T A 51

TN

FREBE SRR AR AE], FE - Al =R 065201

m =

BRI MBRRFTEREEFT X, BETEMBMATTIZAE, EAR BT RETIEAA, B2 E; HH
BJG, B CTREZ N EHHML, A EHE P EEELGFR L, HRABE,; BERAATHRRFMRTA,
DHEBRIRRARE R, BEMIWBBRE T SRR &S XFEREE BT NN @RI T 6 MR, TFIos i TR
WG, AH TRRIEES; LAAAXFERRE, BB EPEREELBL, RS T LHRTE; By EEL
TRV BRAMIR, BBFAT A, AF T E F RS,

KA
Rt W ApB R X BIR; Wi

13| LR F A HORERE TR, FEtE F M TR,
e S i
fE B TR, SRR O EZ@;ﬁiﬁ?é:?#%jgggzjfEZEEL
A ERROTFE T i, Hrh G A RRe VSR AEEIPL, SRR AL
e e L. Smmisy, Bl BRI TR, s
WSS F R Ttk $hT R O TR PR
e L I R )
ceTe S e e e JERTERE, BP0 T — MRS MRS R S B
AR T RSO o S S Tik— TR, e

HERETT R
Sl B R S TF RS T S — i T2 3P T 750

DL PR MR THES, THESseRs RIS, Bk 2 BRI

SR M/ BB SR ], MBS, ) Fh e | B G T e L P B R, AR g4k
TREME THOMIE T4, DIbhE THERe . MibdREs iR bk, i h WAL , 448 DK615 + 065~DK633 +
470, 4 18405m; f5%4% DK615 + 075~DK633 + 485, 4=
[fEEEAT 28N (1989-) , 5, PEOSHZA, A L 1gd10m. BERAE AR, SR, BikES
B, T2, MSkeah TRABIRHR, YIS, RIS C25 IRMEREE L S,

53



B - 5075 - $£58 - 2022 F

FERTBUELY, B R T2, oW
TR .
3 TEmMMtHZEEAR

WA H150 ASHHREEA ], EacrIbkiE ~ab
S{IHHZRa5 30, £ N aYHER M IREEERE AN,
FEREEIN £ 125 %80 x 10mm, % 28cm, S{HLHIZLER
FIER A 6 g dERE, WU 1. BRERE T SRRl Sk
BRE T S ERERAI B B e T eSS T &
B ESHE, ZERENERE BN £ 125X 80 X 10mm, 1 18cm,
MBS ER: AACR H 4 Fugteesz, IR 2. A8 AW
I F-UIEWLEIEIER, eI hf A28 26mm FYIEREFL.
K AINS T S ANIHEERAS AT B R, B
LU, THZTERUG, S TIEess, S N aki
0, FES L EUNARER:, AR AR, (EhER:
NS TGP T ESERE AT, (EH M24 x 60 12 e g4z
), EANNETFEL.

>
T3

o<1l

P
p=ein
re W,

==

o=

(g

A
i=ais
~—_~

iR

I

» 02 £EAS
4 H026 022
0
g 0 j) 627
0 0

B 1 fERmBRE T A SIMBtHREZTN

4 fLiR =Xt EE 53 A

OGN ERTTATE N S HAURE T 2R B AT
LI, b TI=HIRNE, AEIET GYrHUIRES R 2
POOL, WRHERT S, s T R
T TEIE, BEnEA.

HAERT AR R A ARG, AR T Wi s
AR REZ 2o

OERIERTAIE FabHEERL, APRIEEERTE,

54

R 6 R I T RE, ] 28em MY AR MO LR
M, PR L HE LI, BDR e R Lot AN
T, SR SRR - AR, R, TR
SRR AINET A, AP eRER MRS,

B 2 Wit FRIRE T & M S Mt

OFEEERTAERD L EDOEMT, EEekadx
S, HEPEERRE b, i AR, i
EBRITE), RES TR, FEERETHESL.

KAFANERTT I, REEEELAE T GRS,
(HERIN S RIFIERER AR, O+ E 2k
ot SR JFE e - RO ENZRTE B SN A TR T KR, B2 S
s, BN ARl R

@RI AERTTN, NEYBZRRKESE, T
BUHIBRS, BUN TR, iR T E R, AT
Bl T, fm T LIEReR, SOy TR P,

5 LBt
51 MIE%

7£ DK623+039.25~DK623+009.25 F& 30m 5 F 37 7
BT N TR T
5.2 HuFAR

ZEREENEBATSALRIH (Z2bd) HE, Ak
DIRPE AL, BEkTts, WEEES, BRAt, TERE
BEE, BEKG. RBEE, 8L, BER; TTEAE,
BB, BERCOARREEE, BT,
5.3 MIEAZ TS H

B R Va B RS AP 2K A, FH AR T 61.670mY/
m, i 10.0m. A H1S0 ASHFNEE, RIME 1m/ i5; ZEHE

e



BN - 5075 - 58 - 2022 5

RN 22 184080, FRAMAIEE 1.om/ M. b SB s
FERF 3.5 2k ®22HRB400 #2505, R EMpilEE R E
2 42mm ., BEE 3.5mm LAEVE, KJF L=4m. WA A
M) & 6x IR &8, RIAEIAIEE 20cm x 20em, R F C25 Y
g, 2 22em, BTHBSHEE LT EY 6.315mY I,
5.4 LR

Tt TV & — MR R - R E FHZ - W R & - —E2E
LA S I AT il e A T 2 1 e A — e A 0 5 D —
BRHRE T M E TP,
5.5 MBI AN

KA Y S MBS 5 R amstaeER A,
T REMRE, WD THIREER W E R, 1529
TR, R T RSB N RO, B
TR 1,

&1 BEAMBTARHE

[Eanpis
P | Ui BAQT =2 B LR
HEHA A

1| RS | ke 925.78 864.5 61.28

L) R
2 o m 6.315 6.12 0.195
3 FEE kg 27.4 0 27.4
5.6 F2E X Eb 53 47

BT RIS MR S TN S P g aGE R 7T X,

el W

WEA#H B Rl &3 LRl

R MHSS-038R MEEE DK623+057
MRS DKE23+057 (V) GDO1 MAHERE HIATR
mEmEn 2018-12-31 B AN 2019-02-20

HESRERASTLE (FHCERELNTEER, RAfERENTPINNREN) .

@ Bit{fi(mm)
(1S w, @)

Wi {8 ()

""‘Jur ffr-u_fu ‘YN;”

''''' 11p 9.9, 2 ’uw,w m"‘w ’9-.-1_,19

smEm/A/8)

3 DK623+057 HETTiTT b B4 i 4%

el THZRE R = e, BB T YL IR 1
FasE i, PRk LA RT R HE TR Jr Rl B e i 173 e 4y
DK623+057 AEG G, TRENML A 55K, R
TR R DU E A 12.09mm ( JLIE3) , DK623+032 H#H
R, REMELSN 45 K, RiHRADFFES 9.00mm

(WA 4) , FrZEssT RERS I R PeRasE , (i
AN,

6 HiILSHEIN
BERE RS MBS S HER T A e &

NS SR N SRS, U< A, Rl

WO T R, T TR R, It TR,

N AR E S RS, PRS2 4.

S ik

(1] SRk, DT 2R, My, 56 3 S gk Bk 1 M1k 3 T oG SR R s
A——Uh & LB E A FI]. $E B 5 TSR, 2021,18
(1):184-191.

2] XA, AR SYHECRIIEY) — X THEE LRORTERERIE
PR R ] BRI A (TR #07),2018,38(2):287-294.

[3] R T BRER T T B S RS MR A, FIIAF 5 )] ik e
B(HHE30),2021,41(4):604-612.

[4] X 55, FRIR, S B E R A S B T =2 D RE R
MR 23 (7). s bRvE iR ,2020,64(2): 124-129.

B RO MR A ER 4 MR ws

naEw P WHER BRUD
HE WHSS-03HR MEEE DR623+032
MAERE DK&23+032 (V') 6DO1 MamEnR WA TR
TEREN 2019-01-09 BEEEM 2019-02-20 -

HEMBERAMLE (AHELBEX NTEER, SRAFREATPE0NBER)

® Pl
5.75] "W, EHE(vm)

oy o, g, o, %0, 189, n Sy

®NEW /A/B

& 4 DK623+032 #ETTiTT B [E Y3 # £k

55



