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Research on Prefabricated Construction Technology and Quality
Control for Flat Arch Subway Stations

LIU Guanzheng
(Qingdao Municipal Public Engineering Quality and Safety Supervision Station, Qingdao,
Shandong 266000, China)

Abstract; Taking Jingdai Station of Qingdao Subway Line 7 as the engineering background, research on
key technologies of the arch type assembly station is carried out. This paper proposes assembly
construction technology and quality control methods for shallow buried subway stations from the aspects of
structural design, component connection, node waterproofing and construction technology. The structural
form and block method of the closed cavity thin-walled component of the main structure were studied, and
a three-dimensional mortise and tenon joint + prestressed reinforcement composite connection method,
node joint design, waterproof and structural mechanical intelligent assembly construction technology were
proposed. The quality control points during the construction process were discussed. The rationality and
feasibility of prefabricated design, mechanical lifting, and assembly equipment were analyzed through
engineering applications, and the effectiveness of relevant technologies and quality control measures was
verified. The assembly and construction technology of the arch style subway station can achieve “zero
leakage” of the main structure, improve the construction quality and efficiency of the subway station’ s
main structure.
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Fig.1 Plane design of Jingdai Station (unit:m)
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Fig.2 BIM design for flat arch prefabricated station
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Fig.3 Structure of flat arch prefabricated station

RiREE L,

1) ToUR 55000 355 328 22 >R R AR 90 + T 07 ) i 2 &
U

HEODZEHE - ToURR 55 00 355 SR FH = 2 o VT A Sk e
Sk RSE 150mmx 150mm>200mm , 38 15 1) 5 ] s 75
P AR S B PRGH E A, PRRE IR 25 P T £ 2mm N
HE Sk ZRTHI VR 2 PR S PR A, 3 R R T G 45 0, RN
JIEHz  AEMEIN G5 A MR B 32 K FLIR SN Tl
IO, F1 757 , BARR B ] 735 350KN K TOUAR 5 M 5% 7
BRI, B AR EGEAL N T 53 A 35, B4
G nT HE T 40% BT ES RIBE

2) 335 5 AR R 5 e TR &E 10 5%

il BA J5 e B . M35 IS B % 200mm = 5 e B, 5
JEE AR T 1T Y B (TR 100mm ) T i B 4, )5 %
TREE TR C50 U2 K TR BE 1, P BUAT I i /& e K
VG VESE AT, TR A . 5 be B T 25 W
W IAS VR 7 0. SMPa, SE Fe d 4 (R R B AR5
IKIERE

3) S AE S ERA AR R

AV AR ER AL p1 200x 800 AR A AE
FEAHTO I P b1 100x 700 47 7 , 7 A RE 500mm,
o 5o TGS T HRE SR T CGM-400 Y 2R}, B 53
J& =60MPa , Jii 51 =300mm , 24h P 5¢ RHES , S
ST HE 5 SRS A R

4)) R [E)EA2  PNE T A58 A kL

IR IR R . BRI (] i B 4 AR $15.2

B2 AR Tk R RE ] 1 1 860MPa , 1 i BE AN 1A £
BINUE . R 258 D 1) W2 $2 T 30% , 3L
FEHTRE
4 FEEERKIEIT
4.1 B4 3ERIKIAR

1) 55 1 38 . 14548 DY i 38 7K I ik 1k 7K 4% (1
K% 220%) , % 50mm , J5& 20mm

2) 55 2 T . 45 A VTR R OSLZH S5 3R R M A
WA A 45 (5 RUREE - TR ) A1 B 40
(BB Y5755 ) AT RFIEE A 1 1, Fih
L2901 0 1, BRUE 2mm, SE{HR =300%

3) %5 3 3B JFGe BN 20 TR, R IR
AR BETEI R E T 0. 3MPa, ST AN HLALBR
4.2 I EER K AL B i

1) HrHE = 1k 7K 37 SR 300mm FEAR R 1K
JEEEE 10mm , 52548 3= i A2 1 o

2) A 17K  AMIUPRS I 400mm 5 EVA Bij
KR, 38 ST T E TR

3) HREE M RL . B N I 7R R A % B, TR 50mm,
I H R IR 2 EE EHA
5 SRVERBEIIZESREEH
5.1 SCHEIE THS RS
5.1.1 160t B AR iR EHLR S

D) HEARSE

Mg, BOR T B 40m (FLE DL B 17Tm/
PIF 23m) , FEEF 27. 9m, KU\ S 46 )5, Bl
B G AOLFE D T R G, far 88 RS R Gk
+0. 5% , & B E i 1225 <2mm,

2) B RefEhlE AR

PLC ZE 45 3 . 523 0. 1 ~ 60m/min JC 4% 75 4
Bi A L F PR AR, e B Sl R <Sem,

=R AR E A AR OO IR 5 b sF A, 52
Ik A ol 7 8 A = e Bl AR

AR W RS WAt 5G9 4% 52 30 b T B i
¥, R Z LU RIEL R B
5.1.2 =R A REEIRS

1) R« AR+ 455 41 & 4544 , 35 M 1:10
SLHUE R B ZEBEEE 21m, W 35 2. 5m SE MR PE
PefEab i, e E 8 4R SR, BT K 4R Rk
ik 200t,

2) FRETNRE : Q= KB, 53k 6 Dk
{0 AR AL RS, SC B I 5 2K B Q8 4 T PF 2
P, T 42 4R BIM AR G5 13 Pf e o | 1% 22
K5 EE 0. 1mm; @ A S &M , WO XS 3R 55 55 3044 14
hkim 2z A ShBIE,



2025 No.22 XIFEELE + $H A2 A2 2 3 T ) 26 Bt T AR 5 B i s il W 5 15
513 BRAEETS 2209%) . T E 2. Smm = IE 2 PR D

K 3 JUE AR RhEE 6~ 12m, L 48
AR IR R AE N AT RS, Ehad i
PP WE RS BE 3K 0. 05°
5.2 BT T L
5.2.1 i THiE%

AL SRR R A (GPS) g
P (Al ) it T il 2k (OB ZRA) . R
Trimble SX10 % =4EHOGHEFHAL, KR A 1mm/50m,
5.2.2 MPFEES RN

ST PU I WA R I VA N G AN R G e T
K B WA {25, B R AR AR TR, 2452 i K AL
FE TR I, S ik B4 s i 2= 0 b, 51Ul &
BLRGEHE Sh R B e 6% a5 A0

1) B BE M SN R 2 & 160t HT4EK
MR EHDSALA F , R 18m, S w3 #4)
PR mde, it 4 24 ol P S B F = 50 e i
Je 360° Bl SRS AL G5 A YA bRE
PGS, RO EI B 5 b S| 52 40 A5 B 1 i) 2 i
BN ASAR SCP+2mm T BE NS B, 56 m R
BERGXFZ AT 2GR EALUFEAE, 102 AR
i Iv] A5 A 4 0 0 37 kR R, R T 2 e AR 30%
Pk,

2) [ R B2 5 S i 2l e e B DR A 4
A A U SR 4L, e RS R, 8
2H 200t 2 32 R B A 100 1 14 2%, 58 = R R T
THORPFRE LT KT, 423k BIM R 48 0 Se L 40 35k
W 5 kR DR R , 3 i O R R G S8 IR
FAPESHZR 22 (0. 1mm 2%) |60 BRUR 2, BlandF
e S IE W TR (IS, FR e AT [ ST Ak 2 A
P IR S Ua T O E S W A

3) % RE P I B Pl it T ST e T8 AR R
G ERCERIETEYE S BIM B il i 5G R4
RN E S B NS N R & et TR
BN E AR, S B - - PR R AT
R . RS0 B SRt T 5485 4 2% | filh &
T A A8 1E 35 4, T2 W i 3] D 2 4% v ke 2%
B, 7RIV L 5 22380 SR R I8

4) = HEMEOD ST ) B2 A T O =k
[T Sk P A PR R IR IR A7) , BY DT3B = 15MPa, SR
R ReskhL R GE, WM 7 i R B R 22 < £6mm,
5.3 RLENIKSEEE T

1) ZiEB KA R 458 A B KR P12 JUB1R
Bt BEE LI <0. 2mm ; 4% B KR FH B4 43 SR
PPk R ()R 2mm) + 8 7K B K 1k K & (I Ik R

KEM

2) % B T S A R F RN B
M VEWEE J1°H 0.5 ~ 0. 8MPa; 25 £ IR L AR IR =
30mm, F PR ZE <1, Smm,

3) B K HE AR . O 4 W i B 4, 78 55 TR 5 4
AR Hese AhETH S E K, 2P, R R,
TCHE T s Q@ sh+ g sh B, B /K BZAK 1k K 2% 3=
B RARF EPDM 8 g BHK ; @t T rl 2 4, v
R 7 5 R A AR ] o e A R R 22 D4
A RE 7, 38 T2 10 X 458 M L 174 42 % 4 5 Al
ERIIZ2T75
5.4 TR

AR SC T AIE 5 2 X K 4 sl T A 2B it T 4
AR T 5 ek 15l , T 2024 4F 4 A LR BF
$¢,2024 4 10 H 58 456 5 44 {4 Pf5 , i E 4 i
TR FEREFE T R R A VF B e R B KRR
ERFATARE (A FB RS <2 4b/1 000m?

B4 EXREELSEN

Fig.4 Flat arch prefabricated station structure
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