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ABSTRACT

An important activity of operating building projects of contractors is the selection of
construction equipment particularly high-value equipment such as tower cranes. If contractors
select tower cranes not suitable for their projects, it may lead to various problems such as
planned-schedule delays, insufficient work safety or small profits. To reduce these problems,
several researchers have developed factors for tower crane selection. Yet, these factors are still
different, which indicates a lack of a structure of factors for tower crane selection. Accordingly,
the research was aimed to develop such a structure of factors to help contractors select tower
crane suited for their projects via surveying opinions of contractors about the degrees of
importance placed on a range of factors. Data obtained were analyzed to (1) compare degree of
importance of each factor, (2) find relationships amongst factors and (3) structure the factors using
the factor analysis. The results suggest that all factors can be classified into 8 groups with weights
of relative importance: “technique” (23%), “site and location of the project” (21%), “technology”
(19%), “service” (14%), “safety” (9%), “images of products” (7%), “project environment” (4%),

“economics” (3%).
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1

no. |currposn resident [office|factory|commercelenterpri [ot hbld
1 |Site Engineer 2 1279 10
2 |Senior Architect 2 121. 10
3 |Senior M&E Engi neer 2 121 10
4 |Office Engineer 10].

5 [Site Engineer 1
6 |Draftsman ; ; 1
7 |Senior Draftsman 10 10].

8 |Engi neer 30 30].

9 |Foreman 2 51

10 |[Engi neer 5 5}.

11 |Draftsman 5 5].

12 |Foreman 5 31,

13 [Civil Engineer 31

14 [Construction Manager 31

15 [Civil Engineer 31

16 |Site Engineer by 4

17 |QS Engi neer 15}. 30
18 |Project Director 2 15]. : 30
19 [Project Manager 6 2 8 10].

20 |Cost Control Engineer 2 2 10].

21 |Cost Control Engineer 1]. 21 : 5
22 |[Estimate Engi neer 5 2 5 15 3.

23 |Of fice Engineer 3}« 3]

24 |Office Engi neer 11. il

25 |Site Engineer : 118

26 |Site Engi neer 4. 1

27 |Site Engi neer \ ‘ Tl

28 |Architect 3 41 g8

29 |Architect 3 >4 18

30 [Engi neer 3 V4 4 i B

31 |[Estimate Engi neer 10 el

32 |Site Engineer 8 off, ;

33 [Cost Engineer 201. <3 5
34 |Engi neer 20|. 31 : 5
35 |[Project Manager 30 10 9 51,

36 |Project Manager L Sil. : :

37 |Project Engineer 10 5 ok 3 2
38 |[Office Engineer 3 10].

39 |Assistant Contracts Manager : 3 10].

40 |Senior Engineer 10]. 10 10]. i

41 [Senior Engineer 5 2 10 5 25

42 [Manager i

43 [Manager 0 3

44 [Site Manager 10 51 :

45 |Project Manager 20 50]. 20
46 |Project Engineer 1 1

47 |Project Manager 3.
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no. |[currposn orgyear |[conval ue|m nval uejmaxval ue
1 |Site Engineer 18 6000 300 1000
2 |Senior Architect 18 6000 300 1000
3 |Senior M&E Engi neer 18 6000 300 1000
4 |[Office Engi neer 10 40 4 25
5 |Site Engi neer 10 300 100 3000
6 |Draftsman 15 1000 100 1000
7 |Senior Draftsman 15 10000 100 1000
8 |Engi neer 40 100000 500 10000
9 |Foreman 10 150 20 150
10 |[Engi neer 30 5000 3000 10000
11 |[Draftsman 30 5000 3000 10000
12 |Foreman 30 5000 3000 10000
13 |[Civil Engi neer 36 20000 1000 10000
14 |[Constructi on Manager 36 20000 1000 10000
15 |Ci vil Engi neer 36 20000 1000 10000
16 |Site Engi neer 36 20000 1000 10000
17 |QS Engi neer 20 10000 100 10000
18 |Proj ect Directof 20 10000 100 10000
19 |Project Manager 19 10000 50 5000
20 |Cost Cont go#” Engi neer, 20 10000 100 2000
21 |Cost Cony ol Engjineef 20 500 60 4000
22 |[Esti mate Engineer 2d 10000 200 3000
23 |Of fi cef/Bngi nees 10 800 100 300
24 |Offi ce [Engineer 30 400 300 600
25 |Site Enpngi neer 1 600 300 3000
26 |Site [Engineer 1 600 300 3000
27 |Sit e [Engi/n€er 30 600 300 3000
28 |JArchiltieet 3 60 gD 120
29 |Archiitiegl o 60 §. 5 120
30 |[Engi naex 3 60 §.5 120
31 |[Esti mat e .Engi.neer 3 20 D. 9 130
32 |Site Ehgiche®Cry 3D 5000 50 5000
33 |Cost Broimeer 35 10000 40 2000
34 |Engi neer 39 10000 40 3000
35 |Proj ect Manager 20 10000 150 4000
36 |Proj ect Manager 20 3000 100 2200
37 |[Proj ect Engineer 18 10000 100 3000
38 |Office Engipaer 22 10000 80 5000
39 [Assi stant Contracts Manager 22 10000 80 5000
40 |Seni or Engi neer 20 15000 150 3000
41 |Seni or Engi neer 20 15000 70 3000
42 |[Manager 18 2000 400 2000
43 |Manager 15 2000 10 3500
44 |Site Manager 20 2000 100 6000
45 |Proj ect Manager 7 700 1 800
46 |Proj ect Engi neer 30 50 10 250
47 |Project Manager 20 30 10 100




M1 U1 M50y

a g 3
NNVUITIVIINNNUVUABUDIN (9D)

79

no. |currposn
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Archi t ect
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no.

currposn

x3304

x3305

x3306

x3307

x3401

x3402

Site Engi neer

Seni or Architect

Seni or M&E Engi neer

Of fice Engi neer

Site Engi neer

Draft sman

Seni or Draftsman

Engi neer

Foreman

Engi neer

Dr aft sman

Foreman

Civil Engi neer
Constructi on Manager
Civil Engi neer

Site Engi neer

QS Engi neer

Proj ect Diregtor

Project Manager

Cost Control Engi neer

Cost Control Engi neer

Est i mate/f Engi=nm€er

Of fi ce/ Engi nees

Offi ce JEnginéesn
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Site Engi neer

N
()]

Site/ Engiineer

Site Engi neer

Archi t ect

NININ
©O|o|N

Archi tect

w
o

Engi neer

w
-

Esti mat e Engi neer

Site Engineer

Cost Engi neer

WiW|Ww
BIWIN

Engi neer

Proj ect Manager

Proj ect Manager

Proj ect Engi weew

Of fi ce Engineer

Assi st ant Contracts Manager

Seni or Engi neer

Seni or Engi neer

Manager

Manager

Site Manager

Proj ect Manager

Project Engi neer
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Proj ect Manager
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3

currposn

x3403

x3501

x3502

x3503

x3601

x3602

Site Engi neer

Seni or Architect

Seni or M&E Engi neer

Office Engi neer

Site Engi neer

Draft sman

Seni or Draftsman

Engi neer

Foreman

Engi neer

Draft sman

Foreman

Civil Engi neer
Constructi on Manager
Civil Engi neer

Site Engi neer

QS Engi neer
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Proj ect Diregtof

Project Manager

N | =
o |

Cost Control Engi neer

N
=

Cost Confpol Engjp negdr,

N
N

Esti mat e Engineer

N
w

Of fice Engi neer

N
EN

Of fi ce Engineer

N
(6]

Site Engi neer

Site Engineer

Site Engi neer

Archi t ect

Archi t ect
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Engi neer

Esti mat e Engi neer

Site Engifneer

WiWwlw
WIN | =

Cost Enmgi meer

w
FN

Engi neer

w
(&)}

Proj ect Manager

Project Manager

Proj ect Engi neer

Of fice Engineer

Assi st ant Contracts Manager
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Seni or Engi neer

EN
-t

Seni or Engi neer

S
N

Manager

Manager

Site Manager

RS
oOldlw

Proj ect Manager

H
()]

Proj ect Engi neer

H
~

Project Manager
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n

currposn

x3603

x3604

x3701

x3702

x3801

x3802

Site Engi neer

Seni or Architect

Seni or M&E Engi neer

Office Engi neer

Site Engi neer

Draftsman

Seni or Draftsman

Engi neer

Foreman

Engi neer

Draft sman

Foreman

Civil Engi neer
Constructi on Manager
Civil Engi neer

Site Engi neer

QS Engi neer

Proj ect Directof

Proj ect Manager

Cost Control Engineer

Cost Conf pol Enmgineer

Esti mat e Engi neer

Of fi ce/ Engi neer

Of fi ce /[Engi*neec
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Site [Ehgi neer

N
)]

Site Engi neer

N
~

Site Engi neer

N
(o]

Archi t ect

Ar chil § et

Engi neer

WIW|N
= |0 |©

Esti mate Engi neer

Si t e iBngisn'e@'r

wlw
wWIN

Cost Engi neer

Engi neer

ww
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Project Manager

Proj ect Manager

Project Engi neer

Of fice Engineer

Assi st ant Contracts Manager
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Seni or Engi neeéeg

Seni or Engi neer

Aibd
N =

Manager

Manager

E
AW

Site Manager

H
(6]

Proj ect Manager

N
(o]

Proj ect Engi neer

H
~

Project Manager
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3

currposn

x3803

x3804

x3805

x3806

x3807

X

w
@
o
o)

Site Engi neer

Seni or Architect

Seni or M&E Engi neer

Of fice Engi neer

Site Engi neer

Dr aft sman

Seni or Draftsman

Engi neer

Foreman

Engi neer

Draft sman

Foreman

Civil Engi neer
Constructi on Manager
Civil Engi neer

Site Engi neer

QS Engi neer
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Proj ect Dir egtor

Proj ect Manager

N|=
ol

Cost Contgfg" Engi n€gy

N
-t

Cost Congfyol Engi nees

N
N

Esti matef/ Engi*ne et

N
w

Of fi cel Engi neer

N
H

Of fi ce Engi neer

N
(&)]

Site [Engi.neer

Site/ Eng¥neer

Site Engi neer

Archi t ect

Archi t ect

WINININ|N
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Engi heer

Esti mat é-Engisneer

Site '[Engitheer

Cost Engi neer

Engi neer

WIWIW|IW|W
DD IWIN|=

Project Manager

Proj ect Manager

Proj ect Engi ne@er

Of fice Engiwneer

WW|Wwlw
O |N D

Assi stant Contracts Manager

Seni or Engi neer

Seni or Engi neer

Manager

DA|D(H
WIN|=|O

Manager

H
i

Site Manager

EN
&)

Proj ect Manager

H
(o)}

Proj ect Engi neer

EN
~

Project Manager
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n

currposn

purchase

rent

hirpur

one

mor eone

donkno

Site Engineer

1

Seni or Architect

Seni or M&E Engi neer

Of fice Engi neer

Site Engi neer

Draft sman

- - |-

Seni or Draftsman

Engi neer

Foreman

Engi neer

Draft sman

-t | |-

Foreman

Civil Engineer

Construction Manager

Civil Engineer

Site Engineer

QS Engi neer

Project Directior

Project Manager

Cost Control Engi neer

Cost Control Engineer

Esti mate Engineer

Of fi ce /Engi neey

Of fi cel Engi*figér

Site Engi neer

Site [Eng¥neer

Site Engineer

NINININININININ(N|[=2 == R (=R === °
P B P P DN e e ) P ) ) e P P I RS O D P L el B el Rl Rl Rl Rl et

Archi tect

D lmlalalalmalalalalalalalalala

Archi tect

w (N
o|©

Engi neer

Esti mat e’ Engineern

wlw
N=

Site Engineer
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Cost Engineer
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Project Manager

w
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Project Manager

Proj ect Engineer

Of fice Engineer

Wlw|lw
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Assistant Contracts Manager

FS
o

Seni or Engi neer

D
N |-

Seni or Engi neer

Manager

Manager

Site Manager
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Project Manager
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Proj ect Engineer
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Project Manager
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Mean

VWorking duration in position 47| 3.5923
Project Management 9 1
Procurement 10 1
Planning 14 1
Control and monitor 29 1
Co-ordinate 15 1
Estimate f 24 1
Other to be responsible 8 1
Architecture education 4 1
Civil engineering education 34 1
Electrical engineering education 2 1
Machanical engineering education 3 1
Construction management education 1 1
Other education 5 1
Contractor o1 1
Project management 6 1
Design and built 13 1
Other type of organization 0

Average annual number of residential builing 33| 78182
Average annual number of office builing 29 6
Average annual number of factory builing 16 9.25
Average annual hnumber of commercial builing 111 B 2TFRT
Average annual number of enterprize builing 6| 2.1607
Other type of building T 10.75
ORGYEAR 47| 20.191
CONVALUE 47| 8148.3
MINVALUE 47| 383.63
MAXVALUE 47| 3838.6
Purchase 14 1
Rent 42 1
Hire purchase 3 1
One 0)

More than one 42 1

Don't know
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(Au) siumioiade (i)

1 Project Director 1 2.1 2.9
2 Project Manager 5 10.6 5.6
3 Construction Manager 1 2.1 2.0
4 Site Manager 1 ‘i 1.0
0 Manager 2 4.3 35
6 Assistant Contracts Manager 1 & 1.0
7 Project Engineer 2 4.3 5.0
8 Senior Engineer s 43 6.5
9 Senior Architect 1 5 4.0
10 Senior M&E Engineer 1 2.1 5.0
1 Site Engineer 7 14.9 2.8
12 Office Engineer 4 8.5 2.1
13 Civil Engineer 2 4.3 9.0
14 QS Engineer 1 N 1.0
35 Cost Control Engineer 2 4.3 1.0
16 Cost Engineer 1 o) 1.0
17 Estimate Engineer 2 43 5.5
18 Engineer 4 8.5 2.6
19 Architect 2 4.3 0.9
20 Senior Draftsman 1 2.1 0.7
21 Draftsman 2. 4.3 6.5
22 Foreman 2 4.3 4.5

ERLY 47 100.0 3.6
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N Mean SD Mean/SD
x3101 57@0 47 4.19 0.82 5.08
x3201 auan-9e Tunistdeu 47 3.89 0.87 4.50
x3202 prsannaifads 47 4.55 0.62 7.36
x3203 anuamnsalunsinnisiuiagalnsal 47 4.34 0.70 6.20
x3204 @vlianatunisilnavusuivafinnistinuvmnaiinsu 47 323 1.03 3:15
x3205 aldianlunisdsenaudasdovmnaiiasu 47 3.66 0.98 372
x3206 @140 lun1sianauuataudisaanannaauvinassng 47 3.64 1.05 3.46
x3207 yunauaziBuiauasenu 47 4.36 0.74 5.93
x3208 auauanimindaaviivaiige 47 4.23 0.87 4.89
x3301 amansalunisunimin 47 4.17 0.79 5.29
x3302 auausalun1senumunsIau 47 3.64 141 3.27
x3303 sysumnugyzasnnnaiingu 47 4.17 0.94 4.44
x3304 anuisrtunisan 47 4.00 0.91 4.40
x3305 Faayililunsm mnnasiasu 47 3.47 1.00 3.48
x3306 ANUTILTINUMIUNDIVNILASIATY 47 4.19 0.77 5.44
x3307 iszdandnamluniswu 47 4.51 0.72 6.28
x3401 fivia (wususi) 47 3.66 0.79 4.64
x3402 5u (1A1-Tm) 47 3.62 0.92 3.92
x3403 suldnwal 47 200 1.05 2.64
x3501 sruusnwanulaasdauasinedaovmnaiinsu 47 4.53 0.75 6.06
x3502 vldianalunisfinausunisiniaunlaansislunisnwu 47 3.62 1.07 3.37
x3503 szuvinsianulaaniauadifEn 47 4.34 0.79 5/51
x3601 anunadilunisfiesalstaunuuarsifiunisvasg wminig 47 4.36 0.74 5.93
x3602 anusiaadlunisaamingvuaviiinng 47 4.55 0.62 7.36
x3603 yassrutunisaiauingsavyliinns 47 4.38 0.71 6.18
x3604 dsedpuaranuarlalduaswinouvacy ks 47 3.83 0.92 4.18
x3701 sauidavlunisninunasvmnaiingu 47 3.81 0.99 3.84
x3702 nrsvimanevidfio mwuasanunitndidnoluiAtaniu 47 2.98 0.99 3.01
x3801 2u1auAZAINFIVIRUTIV U 47 387 0.90 4.30
x3802 Tasuaivuadarnssavdinisasimdnnmnasiasule 47 4.28 0.90 4.74
x3803 yuriuriamsun1sudneuasinavimnaitasu 47 4.38 0.74 5.93
x3804 yurilunisuuaelélaasauuazaunsadngolusumiotiug 47 4.32 0.73 5.95
x3805 Wuriolunsmuauiesasinsuasvmnasiasu 47 3.83 1.05 3.65
x3806 siudumsaranaduluBasnisussuniwinsaswvmnasiasu 47 3.91 0.95 4.11
x3807 Wiuvinolunislsvnaudarasovmnasiasu 47 3.79 1.00 3.79
x3808 Wuriinvlunissanauvmnasinsu 47 3.79 1.06 3.57
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Component Matrix
Component
flade 1 2 31 4 518 7 8 9
x3101 i 0.398{-0.354|-0.193|-0.128| 0.381] 0.133| 0.146 0.357|-0.107
x3201 anuenn-ine Tumistiou 0.613] 0.023|-0.234] 0.083| 0.246| 0.345|-0.118-0.185{-0.157
x3202 MsanlaInaasg 0.225| 0.567|-0.026] 0.272| 0.091| 0.314| 0.186| 0.083| 0.143
x3203 anuannialunisiansiuianalnsel 0.678{ 0.239] 0.165| 0.219| 0.180f 0.199{ 0.199| 0.134| 0.228
x3204 eldde lumsiinausuinaiinnislinunnnasiias 0.686(-0.310| 0.395|-0.224| 0.018|-0.265| 0.139|-0.056(-0.079
x3205 Alie tumsusenauinsovmuaiias 0.554/-0.292| 0.187|-0.007| 0.168| 0.508| 0.036|-0.333( 0.032
X3206 s line lumsSanauuasauinsaannsauiinaa 0.606]-0.161{-0.210|-0.091| 0.148| 0.265| 0.047|-0.620| 0.049
x3207 anauazinauaiu 0.702| 0.207{-0.093( 0.191| 0.074| 0.101| 0.071| 0.163(-0.210
X3208 mnauasimiinaa i uaiiian 0.621] 0.125-0.027| 0.529| 0.195|-0.167| 0.125| 0.002{-0.047
x3301 anuannsalunssuiwin 0.588|-0.135|-0.062| 0.627|-0.056(-0.051|-0.006{-0.066/-0.141
x3302 anuannsatunsnumunsIan 0.598]-0.314| 0.414| 0.317|-0.040{-0.278| 0.192{-0.039| 0.071
x3303 sruAnugzamnnasiam 0.567|-0.166{ 0.270| 0.266|-0.073(-0.036|-0.366|-0.081{-0.295
x3304 anmiilunsen 0.645[-0.142| 0.322| 0.223(-0.048| 0.318|-0.277{ 0.191| 0.124
x3305 3aniilitumsvinnnadiasu 0.654]-0.296} 0.166| 0.140|-0.235(-0.088| 0.333|-0.085| 0.012
x3306 A MUIUFINUNILYAININRAATY 0.521| 0.017{-0.520]-0.041{-0.238|-0.085| 0.319]-0.095/-0.306
x3307 szdnanmlumsvinou 0.685{ 0.334]-0.330-0.001{-0.188| 0.142|-0.102| 0.192(-0.119
X3401 fivia (wusue) 0.602| 0.051|-0.042|-0.139| 0.437|-0.139|-0.013| 0.187{-0.224
x3402 fu (1A1-1uad) 0.559| 0.371{-0.125|-0.380| 0.442|-0.057| 0.239}-0.030|-0.078
x3403 sulanual 0.505{-0.252} 0.431|-0.304| 0.412| 0.136| 0.116{ 0.245| 0.001
x3501 sruusnmAnudaandutasdiasaemnnaiam 0.475( 0.693| 0.069 0.032| 0.059,-0.114/-0.168|-0.165|-0.045
x3502 e ldiAe tumsilinausunisnmanulaania unisview - | 0.672] 0.137] 0.370{-0.046| 0.217|-0.167(-0.017|-0.275/-0.016
x3503 svuuinmianulaandnuaiEm 0.687| 0.409{-0.081{-0.103| 0.088{-0.265|-0.190{-0.163(-0.146
x3601 munah lunsiasatsyaunuuasaifiunisuasilyniang 0.674] 0.413] 0.035(-0.232]-0.274|-0.043| 0.058| 0.094]-0.197
x3602 e lunsztamhgenadfliniang 0.471] 0.643| 0.283(-0.154|-0.321|-0.089/ 0.040{-0.020| 0.078
x3603 nasulunszanhpzadliinig 0.704| 0.396] 0.317|-0.066{-0.282| 0.062|-0.048| 0.071| 0.217
x3604 dseduuazmmiantaldvamiinouuasgivitinig 0.703{-0.022] 0.390|-0.068-0.189| 0.161|-0.088] 0.130|-0.145
x3701 sesiuidnslumsvinuzammuasiiagu 0.771]-0.052|-0.058|-0.263|-0.261| 0.320 0.064| 0.090| 0.106
X3702 mavinneviaflmnzassaui inddne Ly 0.589]-0.380] 0.133}-0.227]-0.301|-0.117| 0.079] 0.027] 0.018
x3801 mnﬂuazmmqwaoﬁuﬁmﬂu 0.732]-0.146|-0.107| 0.214| 0.136(-0.287| 0.016] 0.096{ 0.059
x3802 Tnsoanerasamsiiasaninsasuthuinnnnasianla 0.646|-0.242|-0.430] 0.164|-0.133(-0.032| 0.105| 0.166{-0.033
x3803 fiufiniamiunmauisoramovnnasias 0.616]-0.102]-0.331] 0.171] 0.020] 0.003[-0.445| 0.140] 0.182
X3804 fiuii lumsuuaeld Tnosauuazannsnuindolusnwmiatug | 0402] 0.151]-0.191] 0.000| 0.402[-0.313]-0.061{-0.005] 0.565
X3805 ufiilunsmunuisiasinsuamnnasiam 0.644]-0.408|-0.064-0.216| 0.084-0.204|-0.370]-0.020{-0.027
X3806 HudumsavaviaiuluGaomsussmininzasmnaias | 0.676(-0.186(-0.314] 0.104]-0.283]-0.059] 0.198[-0.083] 0.310
¥3807 uiiolumssenauuasanovmuaiias 0.777|-0.252|-0.234|-0.292|-0.167| 0.024-0.105| 0.007| 0.117
x3808 Wuilelunissanaunmunaiiamu 0.777{-0.064(-0.255(-0.334|-0.134(-0.054|-0.112|-0.023| 0.148
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Rotated Component Matrix
Component
a3y 1 2 3.1 4 5 6 7 8 9
x3101 i 0.311]-0.223| 0.081| 0.121] 0.689| 0.088| 0.089] 0.044| 0.021
x3201 anuen-ne lumslinu 0.284| 0.205|-0.118| 0.343| 0.295| 0.568| 0.158| 0.014] 0.023
x3202 Mmsaananag -0.010{ 0.369{-0.186| 0.188| 0.032| 0.091| 0.089| 0.076| 0.622
x3203 mmannsalunsianisiuianansnl 0.147| 0.348| 0.264| 0.302| 0.268| 0.187| 0.275| 0.231| 0.484
x3204 elddelumisiinausuinaiinnslinumunaiiam 0.177] 0.225| 0.767| 0.095| 0.319} 0.143| 0.082| 0.042|-0.249
x3205 mldnalumslsenavasovmuasing 0.131]-0.016] 0.316] 0.091) 0.187| 0.745| 0.315|-0.052| 0.100
x3206 eliulumsanauuarauiisaannnamuiiiadi 0.344] 0.120] 0.155] 0.131] 0.058| 0.850]-0.068] 0.142|-0.055
x3207 1nauarRNauaNY 0.318{ 0.398| 0.065{ 0.472| 0.341| 0.120{ 0.134|-0.052| 0.184
x3208 sunauasiwiinJan i Inaiian 0.109] 0.245] 0.205| 0.734] 0.159] 0.091] 0.006] 0.210] 0.189
x3301 nuannsalumsiniin 0.239] 0.052| 0.219] 0.797|-0.041| 0.158| 0.143]|-0.001| 0.045
x3302 Anua@nnsnlumssuvulsIay 0.067} 0.045| 0.771| 0.455| 0.046] 0.042( 0.148 0.127}-0.005
x3303 sEeium NI uaINNINRIATY 0.051| 0.232| 0.278| 0.508| 0.040| 0.187| 0.405|-0.145|-0.337
x3304 mmslunisen 0.175] 0.146{ 0.285| 0.290{ 0.130| 0.190| 0.737| 0.024| 0.083
x3305 Yaqiililunisvinminadiasy 0.384{ 0.070] 0.679] 0.308| 0.026| 0.158| 0.035/-0.046] 0.084
x3306 ANNUDIUSINUNINTDININBSATY 0.680] 0.216| 0.048] 0.289] 0.114| 0.136{-0.390{-0.182] 0.003
x3307 szdnanm lumavinou 0.594{ 0.523|-0.156/ 0.275| 0.176] 0.055| 0.183(-0.042| 0.109
x3401 fivia (uusust) 0.140} 0.310 0.102| 0.263| 0.662| 0.091| 0.016] 0.151{-0.131
x3402 $u (1A1-Tvad) 0.159] 0.536| 0.042|-0.026| 0.601{ 0.253(-0.258| 0.231| 0.111
x3403 nulanwal -0.034| 0.058| 0.483|-0.100} 0.689] 0.177| 0.315| 0.067| 0.024
x3501 stuusnmianuaanduasiiaiaommnasias -0.031} 0.823]-0.083] 0.226| 0.007| 0.123| 0.025| 0.178| 0.058
x3502 e ldatunsfinausimisnianuaandit tunyvim - |-0.071] 0.521) 0.463| 0.224| 0.209] 0.337| 0.083] 0.211]-0.103
x3503 svuuinmanulaaadtzanisn 0.217| 0.731| 0.040 0.287| 0.184| 0.170(-0.043| 0.208|-0.213
x3601 amnunam lunshinsatsyanunuuasifiunismasélviiag 0.408] 0.741] 0.185( 0.069| 0.166]-0.011| 0.055(-0.148| 0.045
x3602 Anuniaih lumsdanivgeassiving 0.117| 0.848 0.226)-0.062|-0.123|-0.074| 0.100| 0.019| 0.199
x3603 snasgrulunistamigevasiiigings 0.261| 0.698| 0.347| 0.036-0.033| 0.041| 0.394] 0.107| 0.218
x3604 dsendouaranuiarlaldvamiinouuasgifing 0.228| 0.407| 0.442 0.143 0.207| 0.131| 0.470|-0.209|-0.021
x3701 seeiudnolunmsvinnuzasnniaiiagu 0.667| 0.305| 0.278|-0.061| 0.195| 0.277| 0.329]-0.051{ 0.138
x3702 msvihauvisfiamwzasaeui tndidneluioniu 0.485| 0.082| 0.588-0.004| 0.098| 0.067| 0.161|-0.045|-0.206
x3801 'mnﬂuazmmgwaqﬁuﬁmow 0.368] 0.150] 0.322| 0.521| 0.271{ 0.040{ 0.076] 0.328|-0.080
x3802 Taseanvzasaimsiasaninsaimminymuasianlé 0.708{-0.023| 0.124| 0.431| 0.188| 0.054| 0.034| 0.060| 0.014
x3803 fiuiinofidmsumsdnszasenmiasinm 0.499| 0.110[-0.121] 0.387| 0.103| 0.111] 0.417] 0.353-0.185
x3804 fiuii lumsudeléTnnsauuazannsaundoluswmiodun | 0.141] 0.182] 0.039] 0.113] 0.177] 0.054/-0.013] 0.836] 0.058
x3805 v“iuﬁm‘tumsmnﬂnm‘s’an’nmamnnaﬁnm 0.396{ 0.078] 0.265| 0.159| 0.292| 0.202| 0.263| 0.227]-0.560
x3806 ﬁuﬁumsaxdota’m'lut‘%aommsmnﬁmﬁnuaommaimm 0.725( 0.059| 0.329 0.251|-0.098| 0.178| 0.010| 0.262] 0.127
x3807 ufinolumslsznauuazainommnaiam 0.733| 0.185| 0.259| 0.025| 0.204] 0.255| 0.216] 0.159]-0.209
X3808 fiuiiolumdsanaummaiiam 0.693] 0.345] 0.196]-0.001] 0.192] 0.224] 0.140] 0.244]-0.189

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization.
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kxxkkk Method 1 (space saver) will be used for this analysis *****

RELITABILITY ANALYSIS - SCALE (ALPHA)

Reliability Coefficients
N of Cases = 47.0 N of Items = 36

Alpha = .9523

94
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Sawatdimongkol, P. and Pongpeng, J. “Factors influencing the selection of construction equipment:

A case study of selecting tower cranes.” (CD-ROM: NCCE14) The 14" national convention on civil
engineer. Nakhon Ratchasima., Thailand, May 13-15, 2009.
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FACTORS INFLUENCING THE SELECTION OF CONSTRUCTION EQUIPMENT:
A CASE STUDY OF SELECTING TOWER CRANES

nawa aYaanna (Pichitpol Snwatdlmongkol)‘

u 0
nswar] warivis (Jakrapong Pongpeng)’

"dndnunFya In anrdmnssunenduazmsspms mndwimnsiules ausImngsumans aaumn lulagnszeey
NAUDIARTINSAINATI NTINMUMIUAT hata_kung@hotmail.com

*509m1mA3 19136 MINImnsiulost amimnssmand sorumaluTadwszenndwdauminsmansals
ATUNWUN NIRT kpjakrap@kmitl.ac.th

unfiage: f'nmsunﬁs?ﬂﬁﬁaﬂmmsmnﬁuhnnmiaﬁi’ummwm@?umum‘a msdoniadosins o1 luns nende
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Snniihdediednlassadisildo nanims iz hliiilsiveondu 8 nquileds &oif “nnvimy, “HTUFAAAT,

v - - - - - “
“anuaeany”, “maiia”, “malulatr, “apniuazanmuedonlasimes”, sermamely uaz “daunadenTngins»

ABSTRACT: An important activity of operating building projects of contractors is the selection of construction equipment
particularly high-value equipment such as tower cranes. If contractors select tower cranes not suitable for their projects, it may lead
to various problems such as planned-schedule delays or small profits. To reduce these problems, several researchers have developed
factors for tower crane selection. Yet, these factors are still different, which indicates a lack of a structure of factors for tower crane
selection. Accordingly, the research was aimed to develop such a structure of factors to help contractors select tower crane suited for
their projects via surveying opinions of contractors about the degrees of influence placed on a range of factors. Data obtained were
analysed to (1) compare degree of importance of each factor, (2) find relationships amongst factors, and (3) structure the factors
using factor analysis. The results suggest that all factors can be classified into 8 groups: “service”, “economics”, “safety”,

“technique”, “technology”, “site and location of the project”, “preference” and “project environment”.
KEYWORDS: Tower craue selection, Tower crane selection factor, Tower crane, Factor analysis
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