# B & &~ 1 Vol. 22, No. 1

Science Technology and Industry Jan., 2022

w22k M
2022 4 1H

E T CiteSpace WEI N M EREXER LIRS
RRIMIRGER XTI

W AR, BB A, E—F
(L FMHHEAS EATRER. TH FM 2150005 2. % B @AM L A%, A @M SSO 202B)

WMEATZAA MAFRTIUSMNMEASSFEAERXNZAE T ZLAMRGA R ALK, E R &R B 5K+
CiteSpace #f &k & Web of Science ## CNKI 4k 3 & 69 345 & A0 % X k#4745 TAA 7. 26 X487 8 £ B,
HOHEEE AR XAKRERAE ARAHEASF, ARLERAN . L5 R BASX TERXAA LI LALAHHR
LHREARB EAAS BIREBAERFARS AL, BRI ERXEAR LI Z LGRS TR L TR
FoBIMBER”; X THRARE BSFHEREGINA L L EMBERN"DERMBER"FZHARGEFELR, ™
WNEFMNBL BRI EEBESENFAR T EEZLEIT R AFERZ ;T CEFHIT O AR, B 5
FEANXAZM CHRBEREANEMERNL. MBAFEARIAAA L. ARABAREIOAAMEL; X THARLHS

PEANFHE I L EE R ARG AL E R IR EZEY

LA BRNFEEANELLMRA FEREBLE ST, K

LALLM ER RETHITERRXEAAL L Z R FRAROTRE AR, FARRAFE LR E R

LG AR e — KRR A B F

FEE R B R e T A fe 1 3k ; CiteSpace; 3t bk 9 47

hE 4SS .X92; TU714 MHAARAERD A

XEHE:1671—1807(2022)01—0375—09

2020 4F 8 H by s & d i A A LR T K
HEETOCTmYom B @ 5 Tl b & & T 52
L) 5 9 DL HT A S T Ak 3h S 4 i
RUTHG B2 5 2R g Ak B L A Ak R 1 N
AR AR T e TR 2R AR T A RN, XA
2016 4E A WG 55 BE I 28 T 06 T K 0 &k Jre 3 il =X
HEFAIEFEI) G X —EEHKE . Rk

FUR A B e 2 BN o R R I Bk A T
R EBE . HE AR A R S R kT
[ B e T TR A A T O B St R
(J 1),2015—2019 4F3X 5 4R [] kAR & A ST T
3275 L BETZ AL 3 840 N FHMUEUE AT N B2
AR B )

e e 3 B B AT & A T8 T R T
TR — 4, ] 7 2 e X S AT % Al
TR 2R BRIy EE, F NS E T

%5 B 8 :2021-09-15

TR T4 4 A 9Y ) BRI — & SR, Maryam
SN 9 [ T e A 2 T X A SR A 4 T I B A T
T GETE o 45 Hh R I R 1 3 Y AR R TR R
S A FRRER M Z 2 T FELERNE., Mu-
hanmmad 28 X 5 [ 2 B =X Al 500 T ) 8 K% BE T
NEGHEAT T Ge1t Ik il 2 A7 Ry g 2 5T Y
HEALS . MR — IR SEESED ORG24 o0 W
A0 B o 3258, L Web of Science 33 7% Sk 256l
LR T T A TR N AT R B AR
IR HETTH R ICR GE ) Iy 2 1 O vk %
K3 85 AT H it T 9 37 £ B U5 A BE B 47
SIHT L EEE T e IE 2 A UM T4 A A 7 ORE
WEHE 1 LA B 5 % TR 5 4 o Oy R A % B 2 o 3t
TTZS5ESE T T A& ML HE
IR B 5 R 2 5% 2 e 2 A St T 22 4 BE AR R /Y R
S50 BT, JU LBl = 012 408 ) 9 A0 2 2 A 58 B 1Y

HEWMB x5 B4EZ /TR A (2018ZD165) ;i 5 H 4L & FF 5 A £ (18GLCO03) ;i 5 4 PG A F H A F T EZER
B MR K FAL I #R A 2018 F A MAKKFHAL £ XA # A B (SKSJ18_008) ;2019 Fix K B AR AMA L £ &

4] #730 B (SJCX19_0841),

EEBN M Z 996 D). B A AMAZMNARXFEIRIRFR . AELMEE.FATOAERIERL EHET
A E KR (I3 ) K AR IAFMNARKRFEIRIEFPR XX . B AL AEFH . ARXTAALRXERAT

B EHATEHER

375



BHE

Feozg HL

D A o VTR S I A NI S I i ST -
CiteSpace, 3 T Web of Science #1 CNKI (/7 [E %1
050 ) 50 41 2 A R DG SRR 38 o 22 o G B i) 3R R IR
B0 AEE 5 1 51 SCHR 2R 38 B L ik IR BT A5 DL

1000
900
800
700

1 600
# 500

400 f
300 -
200
100

0
2

2015 2016
— R 44 634
T 554 735
T dRE KR -15.3% 43%

AR R -14.5% 3.3%

— R R M

PR 0 J7 30T [ Py A 2 1 2t SRt T 2 4 A AT
FE A S D AT 0 A DL AR 7 [ A SRR i
U BITSE 22 5 3 S v 2 e R O T 4
WEFE AN — 20 A R Pl i

~all - .
0
-5
-10
-15
=20

WK%

2017 2018 2019
692 773 773
807 840 904
9.1% 6.1% 5.3%
9.8% 4.1% 7.6%
ORI KR TR N KR

1 2015—2019 EEEHTH TREERHMIET A%t

1 ERi#ERERHARTE
1.1 #iEkRIR

AR CiteSpace 4 %f Web of Science Fll
CNKTCH [ H1TR) iy 4% 0 0 Pl #EAT R &R (R D).
Web of Science 1, 7F & 37 % 4> 0 4k (19 #5 5 T LU
Prefabricated Construction, Modular Construction
Ry R B ) AT 48 2R, JF R SCHR R AT 0 8 . fe 215 2
145 j e e =X 2 UM 122 4 0 92 1 1 A0 F 92 Sk
Hovp i B SCHER Y BAE 2012 4, fi 28358 HU ] [X
]2 2012—2020 4, [ AR (CNKD Hr, 75 % i
FOHE IR 1) T T DAt T 4 Sy O B R 3E AT A
F L IFXF SCHR AT 1 1, B 5 3] 200 f 6 il A BT
it T2 A RIS R T A SR G v e B UE S SR 3
fE 2015 48, fir LA fg 2 i O 8] X () O 2015—
2020 4,

x1 HEKR
B R Web of Science CNKI
%% 7 X F R F R
_ | Prefabricated Construction or Modular | % fi¢ 2 7 57 +
g | . . . i
Construction—+ Construction Safety it T4 4
5[] [X. J] 2012—2020 4E 2015—2020 4F
SCHR B 145 200

1.2 HRF=*E
KAt EAT WAL S E & o5k A
376

CitesSpace B 2 i 2 A HUE T 22 4 19 /T U #Rosd
PEATERAR o kT OC Bl im) 3m) A, OC B R SR 2 L bl
AYBTE A D v Xt S ) 22 () A AR DG PR AT 4 BT 3R
FOC SR 22 8] Y 25 i OC 2 o A & B 40U P 1 F Y
P LTI ST AE BRI ST B SR 2K X i S Y
T BTN A 0GR R BEAT b, LUk B
LN BB ST G IEME . BE T I T) A T A X
P Xof 24 T =2 A SR T 28 4 AN ) s 00 BF 5 B i
AT 50T o LA 2R 332 400 8 1) T 5 T T R R R K e a9
2 REXEZHAEILZENERNMNMMRES
il
2.1 ESNEREAEFAEIRZEHNARASSH

7E Web of Science H L) “Prefabricated Con-
struction or Modular Construction+ Construction
Safety”hy 5 B 17 JE 17 5 HAE K, R news item,
proceeding paper DL K 5 HF5E 32 REAS AH OC (1) STk
I A5 3 145 55 A R A STl il 2 firos . 56
Tl A S T R RS IR T 2012 4L HAROG
HIWFE SCHR 2 A8 20 B IR

KM Citespace BRIEXT 1R 145 f (4 SCHR #E 47
2 VIRAM . # Web of Science H1 i %45 22
HA SR S A B, DL Keywords A Ry 35 5 26 50,
2012—2020 fE Ay I [R] U1 R 3 B, O % 05 3R] # ] X
TR AT AT SR A B [ A 2 e 2K HUM T 4 S



¥ 2% .3k T CiteSpace fY [ N 4 e U HUAE T2 A WF 52 R 5 5 1L

R 9 1) 5 5 1) 2k 181 33 (121 3) 5 O 5 1) 2R 2 B 1)

35 33
mz(s)_ Wi (F 2), [ A 2 H S T2 4 S 5 G
;@20- ) e S b R B B N =309 A, Ko
Eiz S K /INGR R OB ] IR A A R I O B i) =2 (]
sk HIEZE E =559, M %R 0.011 7, Q H K
072012 2013 2014 2015 2016 2017 2018 2019 2020 0.744 4 (> 0.3), mean silhouette {H 4 0.569 9
i (>0. ) RYIR LM G 5 1 H A Bk 85 ar .
B2 2012—2020 FENMERA BB IR S ZEEF 3 py R R E S A E 2 AR S
Mt R B BT T, 3 B ¥ M b 56 8 1] (Prefabricated Construc-
inventory
m«»% externality
| préfabricated construction
s #2 maturky model
.y ompo‘é"nfé"?':"rﬂ“ct"ﬁ"r'g’é""
’facado:compononts and walls
contract
#8 skill set*
B3 ENREAEARIRZREMEXHXERNRELRIEL
2 ENERXEAEILREMRPVARNRER XCBRAAMSEIT
RS REXR P st i) A7t Hi /%
#1 Offsite construction Prefabricated Construction 89 25. 43
H2 Maturity model Greenhouse gas emission 62 17.71
#3 Supply chain coordination Safety assessment 41 11.71
H4 Building patterns BIM 34 9.7
#5 Externality Game theory 33 9.42
=6 Rise time Managing uncertainty 25 7.14
=57 Compositestructures Risk management 21 6
=8 Skill set Contract 15 4.3
=59 Sealing joints of facade components and walls
#10 Tots

tion or Modular Construction) At 5 2 [&] 1% A1 56 4
i) TR AT 25 B S AT AR 6 e e 2 AR Y A 5 R
BT & & T8 U R 52 38 M AT A o ALK &
WFIE I RALEE - 37 41 it 17 b 10 B O3 ) 7 52 5 B R
SEAE” W W R R A B AL Tl A s AR R Li
S0 S Ao Y AR 2 1 O R N B v R BT it
7 A SRR 0 R R R %fﬂ%ﬁﬁﬂ??{'Wang
AEUOIT T T A RN R R R A L T R A A S

A4 TLJ)'Z%H@'%@E?‘-IFE"JHQ%%W%'AHH&H
AR B e A L B R B AR 1Y 45 4 R R AT
TOXE L F AR T S BT RR 0 PE fE AY OC B R A B

[E] 8¢ [1] 3% 2245 B0 5 Goulding 557 A R VR FiAR 5
it T35 25 i ek R 40 S 1 O =X AE AR i T
b A8 v 4 A8 R I TN By T A Al bR v L S R
Bt T 30 35 3 i% (offsite construction), Ray 2§
U e e A R S T R s T AR S 5 R
A G PR AR SR N B L
%%E‘Jﬁﬁ Uﬁ/"%‘”céfifﬁﬁ

T#ﬂ@l%ﬂﬂ(CNKI)EPU“%Eﬂit@erﬁﬁI
LR IR AT = Pk &K . L SCIL,CSSCI, CSS-
CD.EI VU R # .0  F)  # 2 4 1 B 25 & 18038 3.

377



B A=l

I LA K 5 058 38R A G R SOk S B 21 3
200 fe A LI AH SCSCHR . a8 4 Fros . R T AR E X
U T % e B PF ST IR T 2015 4R HAHSC M AT 5T 3T
BRECE AL TR LT R

70
57 59
60 55

€& 50
18 40
=30 20
X 20 .
10 1

1 1 1 1 1
2015 2016 2017 2018 2019 2020
4t

B4 2015—2020 FEHNEBRAEZRNEILLHR
Xtk EIABEEE

K H] CiteSpace #fb X} ik 200 f SCHR #4742
MR A M. B CNKI S0 FE a9 Sk A K
fF, Lh Keywords fE 35 & 25 A, 2015—2020 4E4E
SR [E) 90 73 B s O ok 3 SCam) AR SC iR #E AT A
e 2645 %) [ N 2 e 2 SR T 28 4 SR B AR A 6
) 2 g LS (1 5) 55 DG B i) SR 2R M A R (3R 3) .
] A 2 B X SRt T 2 4 I Y O it ) 3k B R
T R B S BCR N =179 A4, Hofr Ay i R/
71N OGS T HE AR AR e A DG B R) 22 ) A 0% 2R AR
E=283, M 4 % & & 0.018, Q {H N 0.750 4
(>>0. 3) ,mean silhouette {H 4 0. 702 4(>>0. 4) F 0]
BB LA B HL A BT vy .

S5G RS I O B IR SR 2 IR G AR 2 Y ) A 4
T F6 05 S b B2 S5 Bl iA) Che i =X L 2R il U 50D 1Y
R 2 35 R0 OC B ] ) 2% bR S T BT E
B PL AT T IR AL T 1 T8 A7 M b o R R
R 5E AT L BT F R B 4 2 R O3 B kT AR
e I N VT "7 i R e 7 N G o L N
AT N A . A A il S MR ik

#11 BB S5 P4

E2CISE S #4 | U
#2 AP 3 %
P A pte LAV
KEEH bim  #3 LAV VE ST

Hele XS T

—

i N
#10 e Ac N A ST P Wi T 224 #6 54’4} NGRS

TEe SRS R
AR A
#5 LT %$&*

5 BENEEXBZRAEIZEWRESMXBRARBLEL
378

$224% 1
®3 EBREEXERAEIREWARAMBITEE
R 3% §& 17 1R 8% 4t
RE G5 RELK KAl 1] WA | k%
#1 it T2 4 e A 5 125 | 31.25
#2 oA T it T2 4 68 17
£3 BTN i 56 14
£4 JER G Hr ik AR BF 42 10. 5
%5 EZ T BIM 29 7.25
6 Ay R AN 22 5.5
#7 BIM # A& JZR 5B 12 3
#8 it T 22 4 KU VER&ES 9 2.25

#9 2

#10 e = TR

211 B2 5 0

Xof 25 i =X SR T B BB ) XU PR 3 HEAT T A T
AR AR JE M B RN 2 R AR 2k A R R ST T A
Mr S TR eBESEA M RS IR S0 A
N EREE BB B R A T T AT
W48 45 . 456 Baye I L& 1F 3838 %) 2 i =X 2 407t
T% A AT 2 R UGB B PR A s 1 4R ST T
AT B0 7 8 R AR FH AR X 43 A vk 2 T X A 5
Jiti T2 AR O HEAT T, 44 £ EW-SPA (Wit T.% 4>
B BRARY I F R G sh J1 W ik R T
A St T A O X i AR G R IR £
H 4w LA 3 7 32 %t = 00 22 4 e IR AR A SR AT T 43
BT 5 PFA  IF 5 45 S 3R B 12 25 i =2 3R 10 4 1 1)
R Fi ARIK SR it T2 42 8 PR 7 A4

2.3 ERNMERNBEABIRETEBHNARLER
4 43 #7

I b AR T KR B oy b R LR T b
i =X A AR T8 A () I ST A 0D B A A B AL
TEAR 7 BIM $ AR 755 5G]

RS E AR G R R B E R Al S
ST A Y B D A 2 T = SR e T T L )
O3 4 A B B RO EUHAG 4R 0 T AR B B P T i
i By BE HE B B LR B BEO . 2 R AR L A5 1R
AT TN A2 2% f B R T TS W B A 2 4 AL
5+ PRI S SR 7 ORI 2 i =X A AR T 4 L 0 BN il
AU 1 B 1 A7 0F 5 R Ak e BT, FR K A
WS T TR XA S T 0 ARG (8 AR

“BIM $ A7V 545 B 8L L (building infor-
mation modeling) & 7E it 22 CAD ¥4 i L il b 4
JR 1 0 2 A A AR T o BT AR BB L I
fE R DR (U NG S N T i 8 AR L S NeS  1)
T UL = 07 SRR R A HE A, A 4 T X SR e
THBEP . HEHWNSS5ERL, 25T 5 HE T



¥ ZA% LT CiteSpace i A Ah e 2 S L& 25 R 5 3T 1

BEERE R ERE SR SRz 0 BIM B g
PMEVE S 5 B S TR A AR R R A 15 B
HOAE [ — B B P b, 2 5 A AR T & R OR
BRI B A G B DL A 4 i T B, B I TR
MLk T %8 L i — 20 58 il T it Al MKHE
T BIM [Tl 48 K A5 7 it TR0 D) i, AT LUK it T
HEBE TR A SRR S A BIM Sk b, S 4D
5D M S At T AL, 38 2o (5 ECASE L A I it 1 5
FE P AEAE (0 BA P& 0 1 45 42 A B L BRI E Y A
gz e pE

%tttk

Shy 52 B SR P R R KBRS Al Ak R R B 7l
FERVTE % A 5 Tl Ak 1 & J S AE 0 AT T 26 i
ORI 2 52 B0 A 50 ol b ) H B2 . B A R
i > A SR 1 TR, 3 Aok B v B 22 ) R A R R
B S N R T W 1 = W () 7 A o
B A, R 2 A At 2 H 25 O A [a) L

e e =X SR T2 4 i B AN UE SR O IfT . 6] 3 Y
#1 B “Offsite construction” £ 3% “PPVC” “Pre-
finished Volumetric Construction” * Construction
industrialization” 4 JCHE ) . 7l i 19 2 18 R =X At 30
e T AE R A By A e 5 Bl T 2R 47 0 1 58 L 4S
5 A8 (a5 B8 T RS AT 7 TOUXT) 8 4 B gt <7
B ez 2 MmNy, #1170 m
A ML SR A % T 2R ST LA b R AT
PRI H IR RIR B R R, BT H5NRETIESR R
TE T N RO 7K 2 A8 18 77 2 58 1 A TG A% S it
THALKRKWA TS T AR, BT TEY
Jit BB AT 5 L B 0 A R D B ORI 2 JF B
BB T 4 1 3 32 28 90 AR AR I 29 52 AN . K
KU/ T THARE R & A ] e 46 0 T i B )

e 1 A HUE T2 4 i I N ISR 7 L 1 5 1Y
F4 RBRB WL AHP”* The Analytic
Hierarchy Process” %5817 , JZ R 0k & —Fh @
PERUE A S A 0 R G2 AR 2 BT 5 ik
207 1] DAAR I 400 fige o [) R0 6 P 5 o 1) A8 3 AN
[F] £ 2H B PR 3R I 4 BROPAL 3 0 A OGP S s R O R
& R W2 REATRE S IE R Z 2 R 5 i
SEAB ALY, DT [0] 0 5 25 Sy ol AR AR 2 (L e SR 1
T3 58 B A5 ) A N T e i J2 (UL e R) B D 1Y
AUEE L PR B 2 R 0T U0 B A A

K51 22 B2 28735228 ik
R AT B YR AR A G B ) L ke e =X

SRAETE T e bz J T R BB T 2R HoR L X
2 T R C SR SR T o A v O R PR AR
75 Kt T AR . BAR T E B &g T
58 6 W A% G B8 U UM T A 22 A 2R 7 A B AR
1B 2R e Al SR 142 4 IR R0 A TR0 A0 I R B
B e 256 C xR SR ey o i 2 B B 1) vy Do
S R Sy TR MR o R L R RS W
2.5 REXBARIREHARNZOEERES
SRS AT

T % % e 3 SR T A AR O AR K
SCHR B 5 1 OO AT TR HE T 30 43 A . 5 2 I O
3ol R A R O IS BE I LA RS O AR A 5 |
SCHR A 4R ) RE 4R 2 TC 2O SR T A 4 O
SOk o AR A AT A IR T 3 B A
SR AR 5 IR A% O A A IS OR300
mA20. TA8X [n(n g K S hek Fe 2 WA 18 SCHURE wm
T E B AR SR s 4 OB E R 4,19
) e 2 A SR M T 22 A F Y U B A0 A S B
FISCHR R ZE R an & 6 R 7 s . B NSNS
PG| ST ICHE P UL 4.

x4 ERNSMFREES CEMBUREF

F5 B CIBE S sl el 5| SCHk el
1 |Mohamed Alhussin (2013) 20 WHEIEOIT| 21
2 | Yu Bai(2019) 17 RIE(2018) | 12
3 | Wei Pan(2019) 15 RARIL(2018) | 10
4 | Ahmed Bouferguene(2014) 15 LHRREQ@ID| 7
5 |Wonkee Hong(2017) 12 1% (2019) 6
6 |Jeonghoon Lee(2019) 10 W (2018) 6
7 |Carl Haas(2017) 8 A (2016) 5
8 |Mohammad Nahangi(2017) 8 I #E(2020) 5
9 |JY Richard Liew(2020) 6 FF1R(2018) 3
10 |XiaoMeng Dai(2017) 4 TI/NEQOITD | 2

HRAE A% 0 A 25 B Sl 51 SOk 5 26 &35 T 00 )
Ah I T I U SR T A W SR AP R G B
SCHR & H WA T 2013 4R, HEOOAEF Z A1
W Y], i1 Mohanmed Nahangi 5 Jeffrey West,
Carl Hass.Ahmed Bouferguene 5 Zhen Lei %, 1M
] A 2 T 2 S0 T 22 4 T 9 10 O B SOk R b A
20172018 4 45 B W » L% 0 4 2 2 ] A2 15
— LS SHR L AR S Eh . FOL S RE X
W R/ NIR S AR, AR SR B IF R IE IR B SRR
W0 26, B 2 e =X Bt T 22 4 M F TR L Y
s 24 AR AT BA A8 A2 3 5 A 1 TRAR AN [a] ik 53 18] Y 1)

379



BHE A H22 B

ZHIHUI ZHU
FILOMENA INNELLA
ALLAN MANALO
YU BAI
FU JIA LUO
GERARDO ZAMBRANO
ANDREW D ELLINGTON
JISOON KIM
T L1 ZHAGs i qy YEOJIN YUN
Yu‘-%nzgoomg WANG WONKEE HONG
UTA MO '3 Y ROELOFS \
ui G Hg”m HASHI JAIN D NZABONIMPA
JEFFREY S WEST ORNELIS W OOSTERLEE
v THAAS
MOHAMMAD NAHANGI!
ALAINA J MCGRATH CHRISTOPHER RAUSCH
EFFREY WEST
L HAAS
JEONGHOON LEE
HOSANG HYUN
LIANG ZONG
d NG DENG
— ANG DING
TAOMENG DAI
WN LEI
ED ALHUSSEIN IMED BOUFERGUENE
T AHIAD XIAOJUAN LI
ANNA PALLO
AHMED ABUSIADA
ZHEN WANG
WEI! PAN
ZHIQIAN ZHANG

AMIRAHMAD FATHIEH
=SIYU LIU
SHUNZHI QIAN

B 6 EMzOIEE 55 TR LR

xm

pod
&=
b

-8 B
HFHR

n

A )
i FKRPEIR

W nE \zs
SR
4 b

B IO
FRB " ) 34 P

FAlL e F R

mﬁa&ﬂ* e
. TR W%
sk LRpwy e JUP
-\fm EER
FhATE WARN frwg
NSl X
X ‘\Qfm&m
BB FHE
TR R

E7 EARZOMEESHESI XEHMBLEE
380



¥ ZA% LT CiteSpace i A Ah e 2 S L& 25 R 5 3T 1

3 REXEFARIRENERNMNATES
xf kb

f ] CiteSpace 842 il % e 2 St T % 4
{14 st DX A P AT 5 12 40 [ P A 1 T 52 A e i 4
I DX ] i D2 T XA SRt T 22 4 T 5 ) A K
2% O R B A R AR SR I I X)L 2% A R R E 5

F L [ R R R % R ) B 5 R 5 R R K
% . 7E CiteSpace $ /4 H Xt F [ P9 40 SCHk 2 )15 B
HSF 7] 5 B ok 2012—2020 F1 2015—2020, B [A] VI |
Y178 1 4, Node Types % & 7 “Keywords”, Prening
BEPE“Pathfinder”, 58 Ay 16 40 5 [ P 2 L 50 30
it 1% A i ) I XA T 1B 8 LI 9 R .

TTC
china o
criteria > inabili
Iumlnescent sensmg - strategy s‘.ls'amab""y
hOI'Ig kong‘ ;’/ 7 - - off-site construction
e o /synthetlcb/ology
VZ N/ tefphenyltet'aca’boxylatﬁwronmental impact
'
7 i ~ a‘;,d:'.ffs o pamc’f,, " off site construction
. eg.ae illary | gpaGlogistics, virus like particle
Sarci ary lgand metal orgjypc framework R 7

analytic hierarchy process (ahp)

uisition behawor 2

% As:mulat/o //ﬂenvauvré‘ safely shallow cO{nposnebeam 1

arbohydrate —alpha(1)-antitrypsin’ impact j

3. 5 2 wsuallzanon-* . .
; s \ structural diversity

- \ PN, o "

TS refabrlcat/one Sy *'?13!3"8 " in vivo

mobile crane LI F S e ‘ma’zagement

s et ”

\

WAL Y—F T g
N $3S! mmetnc synMes:,sg,forman ‘>j Ch emlstry
7 Sautomation’s o a""mqw::rystal structure
| / ellularuptakeif,—amewo 7
—
modularbwldln wbiocompatible polyelectrolyte
4 algorithm 2 P yy s

rom inflammation

7l
escherichia con¢ \modular cons Sl

piSY/St em,édesrgn omain
%ga 1 antitrypsin

mino acid

2012 2013 2014 2015 2016 2017 2018 2019 2020

B8 ENIREXEZIARETIZEMARANK

KEARRLEN

e gy AT o R
= Mﬁm i

i it
g/l = topsis c-ovafl T
LLWHIHI
aprioni3i i
ERAE el

z S
e ~.'< HEN
' ’“"M A AR
4 =Tz
— - L -
S b

",, =, T At

{3782

2015 2016 217 2018 2019 200

B9 ENEEXRFARIZEMANKE
381



B A=l

Feozg HL

FRARE & 8 11 9 Y 4 i X 3t T 22 4 BF o I
DXCIEAT L s N AR 56 T e e =0 el 5 T2 42 1
W58 2 Ak K WF I8 B B 22 PR

e e o St T 4 0 [ A E Y T AT LA R
SR ANB B, BB 20122013 4F, EEE
£ % “ modular building/construction” “ design”
“framework” 45 3¢ lig 2 g 57 1Y 45 44 JHE 22 LB AT
A SCH A BT Ab TR B S B Be. B B Bk
2014—2016 4, WF 55 N 2 I & XF “ simulation” “ be-
havior” “performance” # 17 T ¥ &, IR T
“AHP”"3ds max”5E0F 58 ik . 8B =Bl 2017
2018 4F AR Al U U T % MR W — 9"
K85 K “energy” “model” 55 Jy 1, H W% 0 B i —
PR B T “Hong Kong”*China”. {58 W L1 A 5
e e 2 B0 A% 0 B AH OB 58 By [ A AL L B
JHEPEE W, PO BN 2019—2020 4E, “off-site
construction” 2 ¥ i X — I Y 6 WF 58 3288, WF 5%
PN 257 T L B 22 Hb 41 Xt “eriteria” “strategy” 45 22 Wi
BT T .

e A T2 2 ny E BT gy i, i TR
AR AT LRI A B B, B — B Bl 2015—
2017 47, 31X — i Be ke i =X e 5 1% 2 5 B Jm)
PR . BIF 5% TN 25 22 0 A 1% S0 30 0 2 SR 1 %2 4 Wi 9 1)
SRl B AR RRM, FEAFEONEERZ L
Jor e A e VT W 58 7 s b AR T TR RO £
S = s VTR S S B s VTRV B <8 LBl
S g SR T 5 B L A 0 e I = SR T
FESGHEIT R A DSBS IR B>, 55 B Bl 2018—
2020 4R, X — B B E R U IR Y N A A
FE BRI i 2R il 17 22 4 A 77 AR LA A
IR T A A5 5 BT O R L AR AR EL
HR7“SEM 4514 J5 27 “ topsis JL¥E 7 55, BE X % B
A IR A0 il TR B R TR A O R B R R B e
T A
s e

e R G 23 7 4K CiteSpace T Web of
Science F1 CNKIT £ 4fs 4 % [ A &b 2 i X 570t T
LAWY 345 G SCER . #E AT T SCER T B S AT LA
GIAT LT OC B ) 3R 2 TR A O A R 51 3
kR A AIF ST A X, ) ke i S AR T
B A U I ST BRSO AE L OB SO A S
AT T LG WEoE 45 SR 3R W, [ P 4 e i =X
R T Z M RAERRER,

IDAWFFE R TER 43 o AR 4l ¢ Bt 1) 2R 26 181 35 M 1) At

382

it o B s N A X T ke e A ARl T A R Y g
A U (R AR ) A R B 24 AR B EE A HLAE R
771 b BIM £ AR B I IR S 29 Fi 34 W, iR
WAMIFGT BB MG T X M EE TR, £7
P4 AR A G T 3R R SIS IR 43 7« ) A0 B G 12 4]
I e g A it L R R A G b R S A
5 BT B A 11 1 FH Sk it £ 2 i >l St 122 4 L 1 [
DAY BEAGE i) T 38 Ao 5 2 R A B 3 R R A 5
J7 e o B U TR 2 AR

2) WA B 5| SCIE B 43 AR 98 2% 0 AR K
B3 | SCHR S 53 A [ A0 OG T 286 e =X 3R it 122 4
MR EZ R RIE R T — 2B E LG IEN
%EARMR RN E® . 1 E N BEAFE— L)
T 22 R G AE A8 IF R TE SO . & 1 W 4% 3%
& EAS AL TAABOIR S

3VHIFFE A HFB 40 o AR U B X 40 M [ AN A 2
e AR T2 A S A SRR S B R. B A
— AR B N U5 2 5 T
=GO B W 5T 0 L T AR b [ TS
SOHEFUE T g AR E AR . BN O T R 5K
JEL IS (R T g VR S £ N e L P DR T
J7 8 AR ST e A S B A A R 2 T o AR T Y
A HE AT AR A ST Y SCERER D

2% Uk

(1] AERFIR S B 8. & T i P 280 2t 51 Tl £k % R 9
= W [EB/OLJ. 2020-09-07. http://www. mohurd.
gov. cn/zxydt/202009/t20200907_247107. html.

(2] HEWmF, 34 5 F ICUOWGA-RBF i 25 [/ 4 f %5 it =
HFE T % 2 WM ]2 2 5358 TR, 2019, 26 (3):
121-126.

[3] MARYAM M F,SEVVED A T.CHARLES J.et al. Safe-
ty concerns related to modular/prefabricated building con-
struction[ ] ]. International Journal of Injury Control and
Safety Promotion,2017,24(1) :14.

[4] MUHAMMAD S I, MADHAV P N, MARTIN S, et al.
Current research trends and application areas of fuzzy and
hybrid methods to the risk assessment of construction
projects[ J]. Advanced Engineering,2017,33:112-131.

(5] MAh—. ik <Ffd, 95 b, gt ik TR Gl 217 0 & 3ot
FEGRL ] TREHAETR],201909) :3-14.

(6] ocii. J T R G5 Jy 2% no @& S T8 K U8 2 i BF 5%
[DJ. V4% . 74 22 g SR K4, 2016.

[7] MITIHASHI K. Assessment of technological capability in
science industry linkage in China by patent database[]].
World Patent Information,2008,30(3) :225-232.

[8] Z=¥de, X AR, S Ve, 3% T A P B 0 [ PR A E Py 3
Fie 2 # 0 Sk ot He ()], K TR 54 324 4i . 2020, 37



¥ ZA% LT CiteSpace i A Ah e 2 S L& 25 R 5 3T 1

(2):50-58. T AV KT, o [ % 2R 24,2019, 29(5)
[9] LI H B, WANG Y L. Evolutionary game analysis of 85-90.
knowledge sharing in the industrial chain of construction (18]  Bif, Fvif , REAT WL e id =X 2 510t T2 % 4 i Hi i SD-
industrialization [ C]//International Conference on Con- MOP BRI T, o[ %2 42} 2240, 2019, 29(1) . 19-24.
struction and Real Estate Management 2019. Banff: (197 JE BERE. TR HAAMIM]. Jb 5t . rh EZE 5 Tk H iR
ASCE,2019:543-553. #2015,
[10] WANG Q P,ZHAO D Z, He L. Contracting emission re- (200  AhA. e e s 51 TR 1T 22 4 XU PP AR [ D, R : iR
duction for supply chains considering market low carbon BT K 24,2017
preference[ ]J]. Journal of Cleaner Production, 2016, 120 [21] #W&HC. OIS, a0 @5 T2 4 XS0 55 s
(5):72-84. WL Tk BH £ 30 K % = Rk CGRb 2 B 2 5D 5 2017 (4D
[11] ANNAN C D,YOUSSEF M A,NAGGAR M H. Seismic 399-403.
vulnerability assessment of modular steel buildings[ ] ]. [22] Hahl, 3F BIM £ AR 89t T Fr B H 5[ D], K%
Journal of Earthquake Engineering, 2009, 13 (8): AR AR, 2017,
1065-1088. [23] NA L, THOMAS K. Implementation of building infor-
[12] ANNAN C D, Youssef M A,El NAGGAR M H. Experi- mation modeling in modular construction: benefits and
mental evaluation of the seismic performance of modular challenges[ ] ]. Construction Research Congress, 2010;
steel-braced frames[ ] ]. Engineering Structures, 2009, 31 1136-1145.
(7):1435-1446. (247 SOMclge. I e 26 e Al SR 335 < o B2 38 1) 14 4 &
[13] GOULDING ], NADIM W, PETRIDIS P, et al. Con- JELM. Jb5t . b AR Tl AL . 2016.
struction industry of site production[ ] ]. Engineering In- [25] LAWSON R, MARK O,RAY G.et al. Application of
formatics,2012,26(1) :103-116. modular construction in high-rise buildings[ ] ]. Journal of
[14] RAY Y.ZHONG Y P,JI F,et al. Towards physical in- Architectural Engineering,2012,18(2) :148-154.
ternet-enabled prefabricated housing construction in [26] JTmmi. 5T 2 K 4 Bk (FAHP) (9 # 1% T f 5 H
Hong Kong[ C]//15th IFAC Symposium on Information US4 BRI [ D, H PR 1 K K2 . 2013.
Control Problems in Manufacturing INCOM 2015. (27 HA L. 2 P 5T B - 295 A0 e T I A B R 2 4 A 4
[15] M. deme X d it T4 &3P Mk R (D] Th M - ok WFFE[D]. 7% 7 4% Tl K %%, 2017.
PR SR %, 2016. [28] HWIL, 2R, 5K F R, 4. 5T CiteSpace SCHE T it 7%
(161 A e, BORF, 00 £, 5. ik 45 ¥4 0 AR 48 1F TE 478 3 A ] A 2 i X SR S T AR R T S 43 BT L) ). 0 A
eI R A SR 1 2 KPP [T ], %2 & 5 3B T AR ,2019,29(3) :40-47.
H.2019.26(6):6-21. [29] 2=, Br. —FhE &80 6 77 8 78 B % B8 SO b
[17] LS &R EAT, ik 5% —. FF EW-SPA (2% fic ¢ 2 5 it A A LT, BHECE B 5. 2009, 29(5) : 183-186.

Comparative the Current Situation and Trend of International and Domestic

Prefabricated Building Construction Safety Research Based on CiteSpace

YANG Yan', ZHU Lianbo', SHI Zhenqun', XU Xiaojin', HUANG Yilei’
(1. School of Civil Engineering, Suzhou University of Science and Technology,Suzhou Jiangsu 215000, China;
2. South Dakota State University, South Dakota State SSO 202B)

Abstract : In order to systematically and scientifically compare and analyze the research status of international and domestic prefabricated build-
ing construction safety, 345 related literatures from Web of Science and CNKI database were measured and visualized by using CiteSpace, and
the key words cluster map, the core authors and co-cited literatures cluster map, research time zone map and so on were drawn. The results
show that: in recent years, the research literature on the construction safety of prefabricated buildings in China and other countries is on the
rise. Through clustering and word frequency analysis, we can see that the research on construction safety of domestic and overseas prefabricated
buildings involves “safety management” and “BIM technology”; With regard to research hotspots, foreign scholars focus on the application of
“offsite construction”, “composite structure” and “iots”, while domestic scholars establish some safety management systems through the re-
search methods such as “analytic hierarchy process” and “fuzzy comprehensive evaluation”; By analyzing the core authors, it is found that for-
eign scholars communicate closely and have formed a stable cooperation network, while domestic scholars mainly study independently and have
not yet formed a stable research network; With regard to research trends, foreign scholars pay more attention to the combination of prefabrica-
ted building safety related theories and engineering practice, while domestic scholars focus on theoretical research, methods and experience sum-
mary. Based on the above comparative analysis results, the paper puts forward countermeasures and suggestions to promote the scientific devel-
opment of prefabricated building construction safety in China. The research results of will provide relevant reference for the research and further
development of prefabricated building construction safety in China.
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