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Abstract

Effective communication among project participants is essential to the success of a project. Facing
the impact of new digital technology on the communication needs and methods of the participants, it
is of great theoretical and practical significance to describe the internal structure and mechanism of
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the project communication network in the new context. Based on the longitudinal data of email
communication of a project and social network analysis method, the structural characteristics of the
project communication network are empirically portrayed from the perspective of cross-stage and
cross-participant comparison, the structures of the communication network of different stages and
different participants of the project are compared, and the impact of relevant factors on degree cen-
trality, indegree centrality, outdegree centrality, closeness centrality, betweenness centrality, etc. is
quantitatively identified. The research results are helpful to reveal the complex self-organization
characteristics of the communication structure of construction projects in the digital context, and
provide inspiration for the optimization of the communication network structure.
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Ui H 25 EARE A R 2 TR H Rl 1 BE2E AR [1] . B AR R LR AEIT 20 4F— HL2 4
MW eI R [2], B ORISRt 1t T HOR AN A 30T H 735K, AT W IR AR A ORI IR 3 824K 3]
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(2073 LATT 72 4 3t I 4 PO 25 KRR AL 8] [21]. SNA B H T3 A i e AR AE BE rh 2 M ok AR S5 AR [22] . V4
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Table 1. Summary of study variables
F* 1 TEHER

TR Eiiipay

T RAEVA I P 2% R SR R OB, AR O YRR B O . AR PEIEET H 2 5 A 5

BRI, th b Ot R T K, PRI

Bt S S R 2 R RE, IR A B PTA SR, RS TR S

e G I TRER A R O ).

Pl T 25 ) RSP ML LS, 1= b T 546, 225 % 10 4, 3=10 450 L.
i T 55 A PR AT R A G, 0= THAR, 1= TR,

BRZ5%  GHARESH PRI, 1= W 2= Bt 3= T 4= KB5S

3. MRBEUERSAE
SO SRR AT i TR 2 H A B B IS &, WH 2 5 AN REZT 6 -
FERT KRR A T WS R ENEA BE R, SR T S R A AR

Table 2. Codes of organizations

2. YRR

HRLFR R
Project client o]

Client operation consultant team 0-0
Client project management team O-P
Client cost consultant team Oo-C
General Designer D-G
Foundation pit designer D-FP
Civil defence designer D-CD
General Constractor-North G-N
Subcontractor-Steel Structure-North S-SN
Construction supervisor-North V-N
AT P-CP
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MR, ZIUH ST BRI T B, BB E 2018 4F 11 A% 2019 4 8 A3 94N H, Mtk
BENBGE TR B, BRI EESE A 4y 2021 4F 1 HHL 18 A, %30 B #E i Tt A .
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Table 3. Codes of personnel

3. AGi4hD

N T
Prx D-FP3
Zixx 0-5
e G-N3
G C-S2
fe] % P-C4
A V-N2

4. TiEW BB M G ED 4

L8R SR T AR, N T LRI H 25 NGBS, &5 AN RN TELE.
KA. FTEZ 5757028, B TARZRUTH 25 N i M FERIER, 208 328 (TREUIH TR
PR)>T 5 4, 5~10 4. KT 10 4 TAERAL - A AR H 23, FrE2 575 A ETr . w7
ML AN S 575, F Rk L g 4 jrs.

Table 4. Attributes of personnel
F4 ANRBM

e 2k B 4
/bF54E 22 9.95
Mok 256 5 % 10 4 94 42,53
KF 104 105 4751
T2 122 55.20

=LA
i H 2431 99 44.80
NEtyi 50 22.62
. Wity 155 70.14

577 ‘ )

Jiti 5 4 1.81
Hihz57 12 5.43
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Figure 1. Overall network of project communication
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Figure 2. Project communication network in design stage
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Figure 3. Project communication network in construction stage
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Figure 4. T-tests for design and construction stage
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Figure 5. ANOVA for all participants
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Table 5. ANOVA for owner, designers, contractors and others
%5 xR, ®itH. BLAMEMESRFESHR

= . . . 5 K56 (Tukey HSD)
A Rl H iy F EEMH “FEME o N .
M7 Sty i Ly HAh s
JlH] 1,902,278.693 3  634,092.898 3.793 0.011 MyEJj7 397120 - * ok
g YL 36,276,815.940 217  167,174.267 ity 238.990 *
O E it 38,179,004.633 220 MTJ)i  5.250

HAhz 577 30.080 ** B
4HA]  741,163.354 3 247,054.451 0.292 0.831 FEH  190.840

diper 4179 183,662,309.800 217  846,370.506 Wit 293.440
O 4t 184,403,563.154 220 #iT77  18.000
HoAth 2 575 171.080 }
4117 4,254,808.263 3  1,418,299.4210.657 0.579 /EJ7  693.300
pern 14 468,548,811.700 217 2,159,211.114 WitJ 673500
O pait472,803,709.963 220 WiT 77 23.250
HAhZz 577 191.170 -
Y1l7]  1372.896 3 457632 7520 0.000 FJ 55419 - Hoxx o
s AW 13206115 217 60.858 Wil h 52584 N
OO mit 14579.011 220 Wi T 39428 *xx  wxx
Az 507 41.721  ** .
4[] 2,024,893.1390 3  674,964.380 4.425 0.005 ¥ 318746 - *** *
gy 41 33,101,340.110 217  152,540.738 WitF 110469 ***
O it 35,126,233.249 220 WiT77  0.000

HAth2 575 149.608 * _

7E: *p<0.1, **p<0.05, ***p<0.01, ****p<0.001,

5. it 5iT1ig

ARSI AL, IESEBL. B8 RPN BE AT 1 AR 0T H VA I 48 FO S5 RS I, 7 T 4L
2P HTE AR H GUR AR . SEIE TR B4 8 0

1) CAESEBALARE, X HRTHBr BN TR Be v e, i THrBIA iyl Ok
FEh O TR B SR TR B i@ iR S s ORI ECE 2, Yol R . B Bt T
BB o DR B 0, R BB BORTE TR B Al R 2, 225 N GO s kB i
D HiitBrBaRE, il TR B Ot R, R T B AR AR AT R LR

2) VAME EARRUAORA, W5 MR AR RS A T B BOT A I B Va8 2 rpy, Tk 3207 A
TR BT BORE TR BB i dls 7 LREm H V@M 2 gy oA g . A 5 RE, Mk ET5 . Bt s, il
TI5 AR Z 5T N FE O R O AN Ay s AR AR R 25 2200, T R O PR AR R
ARFEZEN . IR 5 BRI TR, BT RN M E R T RO TN 2 57, R
TR R EE 2, PRI T WUH PR 2 E S, TS T, AR T RN T B {E
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