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Abstract ; Taking the box formwork shear wall concrete modular buildings as the research object, this
paper deeply analyzes its structural characteristics and deduces the construction process of single module
hoisting and multiple module assembly based on the characteristics of system construction. The stress
characteristics and deformation distribution of the wall formwork during bolt tension has been analyzed
through conceptual analysis and finite element method, revealing the potential cracking risk of the wall
formwork. The results indicate that, when the bolts are pulled together, the wall formwork will exhibit a
bending deformation that protrudes towards the outside of the module, with a deformation distribution
similar to that of a two-way plate. The lightweight partition wall plays a role in the embedded end of the
wall formwork, and the maximum tensile and shear stresses of the wall formwork occur at the junction of
the lightweight partition wall and the wall formwork, which poses a significant risk of cracking.
Considering the cracking mechanism of wall formwork, construction optimization suggestions such as
controlling the pre tightening force of tension bolts and optimizing the back rib structure have been
proposed, and their effectiveness has been verified through on-site tests.
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Fig.1 Concrete modular buildings with box formwork

shear wall
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Fig.2 Box formwork modular unit
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Fig.3 Modular integration
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Fig.4 Details of different wall formworks
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Fig.5 Connection of double wall formwork
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Fig. 6 Connection of single wall formwork
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Fig.7 Connection of top plate

1.2.3 JRMESEIE

FEAE- 0 ) AR 25 v AR S B BT IR AR AN A S 245
MR 2 5 451 52 13t 5 U i i b, T
S M TR TR )2 T T, S R B T S Al R
H =60mm , il 20mm JER ALK )Z 5T — 25
M4, iy an &l 8 Fzs .
1.2.4 35BS SRR P I

FEASE- B 55 1A R RS0, 135 1) D8 SRV L PR AIE
TR BE T GRS S 0 B K BEAE TR | SRR AR 7K -
BSR4, P38 3 5 Wt o 45 T ) A2 3% 42

8 IRMEEMIE
Fig.8 Connection of bottom plate
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Fig.9 Details of wall formwork component
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Fig. 10 Lifting frame
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Fig. 11 Module assembly
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Fig. 12 Force in construction process
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Fig. 13 Finite element model
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Fig. 15 Deformation distribution (unit:mm)
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Fig.16 Wall formwork construction
6 Z5iE
ARSCLAREASE- 5 g 355 1R 15 A H Ak TR T 5T
XPR RGN O I, 455 0 H SR 25,
MR TAE iz TAEA oz B e 3 B g ik 1
AR R S, R R AR IR I A

7 2D R, B B T R e
Pt e R
BRI D 2 3ok 78 v TR 5E - B A A T A L
U, I J A BR T 43 A, IR0 T i, 256
S TR SRR (9 32 T3R8 5 40 A 4 2R s LR B
TR T 5L 7 DA A 3 1) XS 4
TSR AR T 5 0 7, kT 2L,
SE 3k
[1] EBCFHARARETE(MC) KRVFTE L[] 1
E5 R 2024(17) 14-11.
WANG Y F. Research and reference on the development of MiC
in Hong Kong [ J]. Housing and real estate,2024(17) ;4-11.

(T#EH5 98 1)

it 5 A



98

il TR (R SC0)

5 54 8

TS AL R TR A it TR AT BT
30% LA L, [)Ih B A0 2% Jo B i s Tl

3) WA 1 TN A7 FLTE R 45 2R O 0 I E T %

] AL RS L e A A, ook 1 a6 e 1 Al 22, DO

ARLI]HETHAR(PFHIC) ,2022,51(22) :67-71.
CAI B,LIU J,LI B, et al. Construction technology on bottom plate
of thin steel liner with large dimension in nuclear power plants

[J]. Construction technology,2022,51(22) .67-71.

[ 6] V& AR, skiTr. Ak — S ol N R 4505 DU T.

SER T 20T 5L B 00, B A 6 Y R 4 R R HRLI] M THA (P33 ,2022,51(9) :130-134.

:V)J<O 05 R L:j Wﬂéﬁﬁ}ﬁﬁj\*ﬁ%ﬁﬁ E‘]%&{E?}‘H Iﬁ] o WANG H, ZOU S J, ZHANG H F. Construction technology of

S0k inner containment vessel dome for HPR1000 nuclear power plant

[ 1] TReM Mk sy A s TR [ T]. iz [J]. Construction technology,2022,51(9) :130-134.
39,2021,47(1) :93-95. [ 7] MK EPRIZHLSGA % 4505 T TACE RN E [ D). Wy
WANG X D. On prestressed pipeline construction technique for IR MR T MR, 2016.
containment of Tianwan Nuclear Power Plant [ J]. Shanxi SUN L. Construction stability analysis of inner containment dome
architecture ,2021,47(1) :93-95. of the EPR[ D]. Harbin; Harbin Institute of Technology,2016.

[ 2] RAHE. Sl BN M DUR 22 4o 75 S5 G TG S RBF ST [ 8] VeV JERME AR R AIREE LIRS BT KO THEHI[T].
[D]. B5: KA, 2019. Jili LH A (Th3E30) ,2023,52(22) : 111-114,120.

ZHANG D W. Research on key construction technology of double WANG Y Y. Temperature field analysis and construction control
containment structure for a nuclear power plant reactor [ D ]. for mass concrete of foundation raft[ J]. Construction technology,
Nanjing; Southeast University,2019. 2023,52(22) : 111-114,120.

[3] ik, S B %25 12000 BN 440 T8 A (9] FREZR BEFM, AL, 45, DHE R A B0 BUR BE 10K
[J]. TIREST,2020(4) 19-11. IR AP il TR AR (3 30) ,2024,53(24) .
ZHANG B,PENG J B. Comprehensive construction technology of 74-11.
1200ton prestressing concrete for nuclear power plant containment DU Y D,ZHANG J C,LI R X, et al. Hydration heat temperature
[J]. Jiangsu construction,2020(4) :9-11. control technology of mass concrete lining of open-cut tunnel[ J].

[ 4] Bl doesh 45500, 4. FROW ST A 0L NI e T K 425 T Construction technology,2024,53(24) . 74-77.

I 725 ORI S N T AR [ 1] 58 TR ,2020,49( 16) - [10] Z=kms, 2 ar i ik pode, 45, RARBUR BE 4 8% K A i
55-58,65. Al )]. KR R ( B ARRE 5 TRER M) 2023,
DUAN B P, LEI X L, GUAN J H, et al. Key construction 56(8) :878-835.

technology of circular solid bidirectional double helix unbonded LIZ P,LUO Q X,HAN Q H, et al. Analytical solution for the
prestressed hollow-slab carriageway[ J]. Construction technology , temperature field of the hydration heat in a mass concrete wall
2020,49( 16) :55-58,,65. [J]. Journal of Tianjin University ( science and technology ),

[5] %l X0, 400, 5. o RSk Bl A LR AR ME T 2023,56(8) :878-885.

(J:j'ﬁ% 83 ﬁ) CHEN X X,CHEN Z R,CHEN W R, et al. Modular thin-walled

[ 2] ki, 288 e % FRERES LIRS MA[T]. light steel building: taking container building as an example[ J].
AR, 2023(12) 1 12-16. Urban architecture space,2023,30(8) :120-122.

MA X B,LOU N,FENG S Z, et al. Development and application [ 6] PFIwE BRARI, 9, 45, T 5 A A B f 3 S 7
of module building in country [ J]. Construction science and PURtERE [J]. # MR %2R (T2 ), 2023, 53 (2)
technology ,2023(12) ; 12-16. 505-514.

[ 3] EiHE:, S XN, 4. £ 8 R g5 1 e st i B R YAN Q F,ZHANG J G, WANG T, et al. Seismic performance of
WISTHE B SRS [ ). L HI2E IR, 2024 ,45(8) 1 1-19. connection joints between prefabricated prefinished volumetric
YUE Q R,WU Z Y,LIU X G, et al. Progress and future trends in construction [ J ]. Journal of Jilin University ( engineering and
development of multi-story and high-rise modular structures and technology edition) ,2023,53(2) :505-514.
construction technology[ J]. Journal of building structures, 2024, [ 7] BiESC, BEfi R TTARE. B IR BE L 45 M PR M RE 5T i
45(8) :1-19. JELT] M T AR (3 30) ,2024,53(6) :1-8,71.

[4] MEFE REN, W BHELL R (b HE 5058 B 3 52 B YANG H W,XUE W C,JIANG ] F. Research progress on seismic
[7]. AT EEAA=s 1] ,2024,31(10) - 118-120. performance of modular concrete structures [ J ]. Construction
ZHAO C T,ZHU H L, PAN L. Practice of adaptive design for technology,2024,53(6) :1-8,71.
steel frame modular building[ J ]. Urban architecture space 2024, [ 8] i JRBE LB RS B RGBT B AR
31(10) :118-120. W[ )], T AR EARSHT,2022,29(3) :58-60,74.

[5] BRI, BIREE, Mk ae, 2. B fh 9 R 2 4N L SR 5T MENG H. Design of concrete modular integrated building hoisting

DASE S F A 50 R 0 [T, BT & 5% % |), 2023, 30 (8) .
120-122.

system and the key technology of installation [ J ]. Guangdong
architecture civil engineering,2022,29(3) :58-60,74.



