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ABSTRACT

In every construction job there must be a risk, the risk is a consequence of an
uncertain condition. In a construction work the uncertainty is substagtlal because it
can't be predicted exactly how much profit or loss will be obtained" Because of this,
there is a need for risk management analysis from early of a construction project to
reduce the risk and impact of possible risks The results of this study by using the method
of principal component analysis based on the method of likelihood are aspect difficult
locations, the bureaucracy of the necessary permits, condition of the land acquisition is
difficult, the weather conditions, health and safety, payment is not on time, delays in
delivery of materials, location and site conditions are bad, demonstration/despoliation
on location of the project, policy of governme;}t's political, interest rates on bank loans
and the quality of materials that are less good; based on the impact are aspect of order
changes, human error, weather conditions, natural disasters, lack of timely payment,
health and safety, communication and coordination, equipment, material prices,
equipment is not feasible and the culture and customs. While the research results using
measurement scale AS / NZS according the likelihood of events resulted in three aspects
of risk is very high, 5 aspects of high risk and 4 aspects of intermediate risk, and based
on the impact occurs produces one aspect of risk is very high, four aspects of high risk
5 aspects medium risk and one low risk aspect.

Key word: Risk Analysis, Risk Aspects, Levels of Risk.
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The Analysis of Risk Management Implementation on Hospital Construction Project

1. INTRODUCTION

Construction work is a combination of various disciplines of science, both in terms of technical
Constmcgon and in terms of non-technical and including the element of human resources (man
power). In construction work is always concerned with the organi{sﬁl}ion of construction work
and the community of the organizers of the construction work itself. Where the implementation
of this construction work must meet the provisions on engineering, Occupational Safety and
Health, labor protection, and local environmental order to ensure the realization of orderly

construction of construction work. In Indonesia there are more than 300 thousand work
accidents, 5000 deaths, 500 permanent disability and compensation of more than 550 billion

rupiah. This compensation is part of direct losses. It is estimated that indirect losses from all

: fg}rmal sectors are more than 2 trillion rupiah, which is largely a loss to the business world [1].
By looking at the losses incurred both material and non-material related to accidents and

occupational diseas%&‘]‘ it is necessary to do an attempt to prevent and control the risks posed by
a construction work. One form of commitment that can be done by a company, in an effort to
reduce the number of accidents and occupational diseases is to apply the risk management

system, therefore the need for a special review to assess each risk faced construction work. With
a special study to identify the conditions of uncertainty that pose risks or sources of risk faced,
it is expected to know what are the main factors that are the source of risk and determine the

classification of risk levels based on the sources of risk factors. This study is conducted to know
the classification of risk level in construction work, to know the main factors what is the source
of risk in construction work, to know how to determine assessment process and possible risk
which is identified at construction job.

2. LITERATURE STUDY

Risk management is the process of measuring or assessing risks and developing management
strategies. The strategy starts from identifying risks, measuring and determining the magnitude
of risk, then finding ways to handle those risks [2]. After the source of risk is obtained and
continued with risk analysis using AS / NZS 4360: 2004 measurement scale to obtain the risk
level classification. The level of risk based on events, are high risk, consisting of price and cost
aspects. Significant Risk, which consists of material and equipment aspects, education and

finance aspects, aspects of planning, weather aspects, supervision aspects, medium risk,
consists of management and production management aspects, human resource management and
socio-cultural aspects, health and safety aspects. The level of risk based on the consequences
are high risk is the aspect of supervision, significant risk is the aspect of location, human

resources and quality, socio-cultural aspects and health and safety, aspects of planning, weather
aspects, zm4d> price aspects, medium risk is the material, equipment and tlme[ ;}§pect cost budget
aspect [3]. Qualitative risk analysis and management have two objectives: risk identification

and preliminary risk assessment, where the objective is to establish the main sources of risk and
to illustrate the level of frequent consequences, including the most likely impact on cost and

time estimates [4]. Based on the activity, risks can be sourced from the political, environmental,
planning, lparketing, economic, financial, natural, project, technical, human, criminal and

sgfety [5]. Risks can be recognized from the source event, and consequences of these risks.

Sources of risk are conditions that may increase the likelihood of occurrence of risk, event is

an event that cause influence, effects that can be harmful and profitable [6]. Risk identification
through factor analysis and major component analysis based on the event resulted in ten aspects
of risk sources are planning and finance aspects, equipment aspects, location and environmental
aspects, natural aspects, government policy aspects, material aspects, huma1[1 ]gmd energy aspects
work, control aspects, aspects of health and safety, aspects of human error. Level of risk from
the most influential is the high risk consisting of aspects of health and safety, aspects of human
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error, and aspects of nature; significant risk for aspects of government policy; medium risk
consisting of planning and finance aspect, equipment aspect, location and environment aspect,
material aspect and human resource aspect and worker aspect; low risk for controlling aspects

(7]
3. METHODOLOGY

a. Location of study
This study was conducted on a hospital construction project in Bogor District, Indonesia

b. Principal Component Analysis (Factor Analysis)

In this study factor analysis used is the principal component analysis, which serves to transform
the original set of variables into a set of smaller linear combinations based on most of the

original variables. The expected output from the analysis by SPSS is a rotated component
matrix, which is the matrix principal component of extraction results rotated with varimax and
the number of components taken is the component having eigenvalue > 1, where eigenvalue
represents the value of information content obtained from certain factors of the variable in this
research.

c. Risk Analysis Measurement Scale AS / NZS

The method of data analysis used in this risk assessment is the Australian semi-quantitative risk
analysis method Standard / New Zealand Standard (AS / NZS 4360: 2004). Semi-quantitative
analysis is used to see how much the level of likes and consequences by using a risk table, then
multiplying those values to determine the level of risk.

Risk Tndex = Risk Probabhilitv (Freauencv) x Risk Tmnact

Table 3.1. Risk Level

Risk Level Description
17-25 Extreme High Risk
10-16 High Risk

5-9 Medium Risk
1-4 Low Risk

4. RESULTS AND DISCUSSION

a. Principal Component Analysis (Factor Analysis)

In the result of the analysis with SPSS based on the probability of occurrence (table 4.1), the
main component having eigenvalue > 1 is formed up to the 12 component. It is concluded that
12 main components have been able to explain the data diversity as cumulative percentage is
85,790%.
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Table 4.1 Eigenvalue Value Possible Occurrence

Total Variance Explained
Initial Elgenvaluas Extraction Sums of Squared Loadings
Component Total % of Variance | Cumulative % Total % of Vanance | Cumulative %
1 6626 15.777 15777 G626 15777 15.777
2 6125 14582 30358 6125 14.582 30.358
3 4.343 10.342 40.701 4.343 10.342 40,701
4 3800 9.262 49,983 3800 9.262 49.953
5 1418 8137 sg.101 3418 8137 58101
G 2557 6.088 64.189 2557 6.088 64.189
T 2052 4885 69.074 2,052 4 885 Ga.074
B 1.7 4.087 73161 1.717 4.087 73161
4 1467 3493 T6.654 1,467 3493 TG G54
10 1.442 3433 BO.08G 1.442 3433 80.086
1" 1.3:7 3136 §3.223 1.317 3136 83.223
12 1.078 2567 B5.790 1.078 2567 £5.790
13 473 w7 Ba.a07
14 g:ih| 2 90,224
15 B4s 203 92242
16 77 1.613 93.855
17 B0Z2 1.434 95.289
18 480 1.144 96.433
19 368 A76 47.304
2 333 792 93100
bl 48 592 93.692
22 98 472 99164
23 A8 282 99,445
4 A1 285 9g.711
2 062 148 99.859
26 043 102 99.961
27 Lib L 038 100.000
28 9.039E-16 2A52E15 100.000
29 B8.027E-16 1.911E15 100.000
30 7.695E-16 1.832E15 100.000
k| 7.337E-16 1.T47TE-15 100.000
32 3 TBSE-16 9011E-18 100.000
33 22T0E-16 5.406E16 100.000
3 T.204E-17 1.7TITE-16 100.000
a5 SN13IEAT 1.217E16 100.000
36 -3, 209E-17 -1.854E-1T 100.000
7 -1.087E-16 -2613E-18 100.000
ki -2.032E-16 -4 BIYE-16 100.000
kL] -3.2B3E-16 -T.BITE-16 100.000
40 -4 05TE-16 «8.GSYE-16 100.000
41 -5.T48E-16 -1.369E-15 100.000
42 -7.6E5E-16 -1.825E-15 100.000

Extraction Method: Principal Component Analysis.

Then, the variables are grouped to form a factor, which is derived from the rotated
component matrix, which is the matrix principal component of extraction which is rotated based
on the varimax method and the number of components taken is the component having
eigenvalue > 1 (table 4.2).
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Table 4.2 Rotated Component Matrix Possible Occurrence

Component Matrix®
Companent
1 Fi k] [ L] ] T ] ] 1] 1 i ¥
K19 L) - B0 -A57 -078 037 -52 073 -0 - 008 -ng0 [H] 140
X35 &7 - 576 -080 -4 {] -130 145 -142 08 -080 LT 048
X2 55 425 -0 =120 104 - 087 132 198 165 - 053 - 295 109
x22 582 =402 -045 =102 023 063 135 407 <008 03 078 246
a2 02 A4 -348 - 081 -104 66 - 03 -114 ore A28 00
X4 01 558 32 083 -234 REL 164 -4 -264 -152 -020 o7
X2 01 568 -132 083 -234 REL 184 214 - 264 - 152 - 030 o70
w10 565 =264 001 nr =308 044 220 005 222 orr 021 =237
X248 542 178 REH 302 301 ~ 36 316 168 - 226 <146 -187 033
€33 525 A8 -09g 298 -279 -240 - oa ] A8 030 -3
X8 A7 A0 -394 - 188 -128 -0z 146 22 23 aa7 035 A58
X3 555 712 - 148 - 226 145 - 085 a2 - 144 - 086 - 025 oo 138
W26 536 B3 = 006 10 =18 047 102 =23 =134 =038 =13 0l
X32 118 3 -187 202 RE3 T REL a8 114 251 b1} 06
€23 B2 E3S s 306 -1 -07g -89 -A70 078 M6 - 038 M7
L TH 54 - B30 -302 -353 102 235 223 0 -0%0 -003 - 028 085
X3 - 008 525 -3 - 365 273 23 - &4 207 - 108 107 383 054
W40 41 483 354 =02 093 =02 208 =293 41 L b 005 =286
X37 ADd 029 793 - &7 -108 -8 058 e - 156 -0o7 13 mr
L] - 404 - 028 -793 087 108 A8 -nse T A5E oo? -134 -7
X36 13 - 032 T4 -0a? -8 - 382 - 108 052 120 D&Y (&1 027
H3 =37 =l 555 =181 052 = 0&7 35T =205 =072 126 057 262
18 174 o0 586 A03 048 0a8 -116 - 43 k=5 050 085 g
€11 196 T - 508 285 -103 T RE! 226 423 188 313 09
X380 LT -390 Az - 318 AT 43 143 -205 -114 085 28 A9
xE 105 - 083 109 e - 038 354 230 284 - 047 180 - b5e - 072
H2 085 120 184 =40 =052 356 =337 0ae =330 138 0T ozr
X7 228 -204 (11 638 130 358 RED 20 -A18 108 142 089
x4 s - 16 B33 -39 T -112 Mo 131 LiE 74 048
X327 a2 220 88 AT2 883 - 008 15 -002 o - 072 - 045 02
H1 ] 3 411 -128 -0ar 138 143 173 047 046 134 0T =020
W25 66 253 =001 i | T8 Aar - 056 033 153 =ATE 32 RED
X5 - 237 033 -179 A58 - 161 -583 a2 -2 099 129 - 034 075
X13 8D -0 1 -0#1 - 142 Ao - 295 - 248 183 -078 g o
€30 277 LT 188 484 208 - 492 - 442 124 - 030 025 -4 - 023
Hio EL 273 Exh 152 154 422 158 =030 135 =118 14 ERET
X34 -5 RED -187 306 - nar - 538 - D3g 058 N T ns 508
x14 - 186 ne 150 103 -m -189 A3 m ATT - 091 - 415 342
X12 RE]] ET 023 277 -128 A7 LT 87 533 o7e 003 a2
W18 am i1 =T 160 454 025 106 =132 138 502 0&6 =018
W35 a8 - 0aG - 036 - 0T - 406 D48 -004 Fol ] 3 - 450 158 filel]
] 178 - 41 408 -342 16 A8 12 238 - 008 - 106 -512 -104

Extraction Wethad: Principal Component Analysis
.12 components exdraciad

In the analysis with SPSS based on the impact (Table 4.9), the main components with
eigenvalue > 1 formed up to the 11th component are shown. It is concluded that 11 main
components have been able to explain data diversity as cumulative percentage that is 88,282%.
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Table 4.3 Eigenvalue Value of Impact

Todal Variance Explained
Initial Eigarmalues Edraction Sums of Squared Loadngs
Corponent Total % ofvarance | Cumulatve % Total % 0fvariance | Cumulatve %
1 G681 23075 23.075 9691 23075 23.075
2 5457 13075 36.150 5492 13075 6150
3 470 111594 47344 470 11194 47344
4 3564 5557 55801 359 8567 55901
5 3446 5206 64007 3446 8.206 64107
6 2an S 648 66.753 m 5645 69.753
T 141 4573 T3 1921 4573 T4.326
B 1722 410m THA4IT 1.722 410 TEAZT
8 1482 3528 81,8955 1482 3528 #1955
10 1472 3508 B5.461 1472 3506 5481
" 1165 81 88.262 1.185 282 86262
12 957 2280 0.561
13 T 1730 §2.202
14 571 1.360 93652
15 536 1.276 94619
18 L8] 1.216 §6.945
17 ars 892 9037
18 280 BEE gr.ro3
13 230 548 §8.251
i} 217 516 9B.THT
M 154 e FEREEY
n 17 218 Sh432
3 Qg 235 0653
M ard 177 G835
25 044 16 Fh.951
6 014 034 6,585
n Q06 s 100.000
b2 | ERIIE-16 1.555E-15 100.000
e S1T0E-16 1L.H9E15 100,000
30 3 TE5E-16 BOIE-16 100.000
ki LINE-16 411E16 100.000
3 1.064E-16 253E10 100,000
33 3237 TERE1T 100.000
k2 LINED SATHE-18 100,000
35 =1 B42ET S3GTIEAT 100,000
36 -2 H05E-17 B GB0E-1T 100,000
ko -5 190E17 L IEIEG 100.000
ki LINE-E =2 HBIE1G 100.000
8 =3O5E-146 -9 A25E-16 100.000
40 R el S BRETI=3E 100,000
i B THIE-16 =1 G09E-15 100,000
42 =T HETE-16 =1 H95E-15 100.000

Estrattion Methad: Printipal Componan Analysis

Then we get the clustered variables to form a factor, which is derived from the rotated
component matrix, which is the matrix principal component of the extracted result that is rotated
based on the varimax method and the number of components taken is the component having
eigenvalue > 1 (table 4.4).
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Table 4.4 Rotated Component Matrix of Impact

Commponent Matrix®
Compenan
1 2 3 4 E] & T E] [] 19 11
113 Tar =140 - 247 1T -.428 EA L1 oE a7 042 L] 114
Y40 605 -7 =132 156 =407 -5 nis 56 =028 179 003
L 7] E74 A8 am - 22 a7 =2 -0& 60 flikk] -0 - 140
¥.23 &M £57 148 -h2E =053 44 218 o =240 L] -00%
V14 Ll 497 .282 - 183 A5T =112 176 60 =050 - 062 004
a2 L1 497 292 183 157 =11 176 160 - 0= -6 Qo4
¥.30 (1 393 208 - 383 i =148 =113 =01 Am -2 - 278
v 61 =100 ST -138 04 -15 =138 =432 -3 130 -89
A B5G il ] s 405 il =175 il i) s L] 152
.8 630 F50 an 194 8 LEE] N3 -7y Ar -.282 )k
Y26 527 =011 =110 44 (31} 8T 150 206 A8 13 148
.6 ST 283 -4 A s o - A8 -0 Ul -173 182
.2 Crird 183 =041 441 (85 on L] ~ 283 it} =173 182
.4 13 L] &2 173 Rl Aar -A15 o 335 -AT4 8
YT 498 - BEh 292 02 3 =1 109 L] 153 118 051
a7 AT -BTE o4 -0z - 25 .28 -069 -7 -s 145 -.235%
Y. ] = B0 287 ik ] =, (80 144 (L] 0233 =180 <188 - 081
¥4 589 -.660 267 LIFE ] -0 AEL] 059 -023 -160 - 168 -9
T 37 - &T4 L] =11 ] or =035 o] - 151 10 (L] 097
¥.35 4By - 158 678 14 il -125 162 -A87 -108 A08 -.Q24
.37 308 =191 ] - 102 328 =053 83 - 245 =106 L] ]
Rl &31 =100 - 635 - 070 it - 0E5 0T -1 =102 00 03z
T34 L] =100 =635 ] kLl =05 0 R R L] =102 100 032
¥.39 -138 A52 -.540 - 007 .00 an 202 A52 435 248 o7
125 Ml =410 Lr ) ] 152 L] 197 =110 050 03 75
¥.20 365 =08 R - 053 Aan =178 102 =114 =17 Al 175
116 208 i =410 <198 083 -oog 361 0aE orr =308 =18
Y19 220 - 388 £l -~ 281 M5 UL 212 413 A28 (k1] 188
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Extraction bethod: Principal Component Analysis
.11 components ssdracted.

b. Risk Analysis Measurement Scale AS/NZS
The result of Risk Index Analysis based on probability of occurrence is as follows in table 4.5.
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Table 4.5 Risk Index Based on Probability Occurrence

Nao, Aspect l‘l'tlllf::lhlil»' Risk Impact | Rank Remark
|| g Tt Jocaton s 5 5 25 Extreme High Risk
p | Bureaucracy ~ of - building 5 5 25 Extreme High Risk
PETML managemant =
3 Difficulty of land acquisition 5 5 25 Extreme High Risk
4 Weather conditions 4 4 16 High Risk
5 | Health and safety 4 3 16 High Risk
o] Mol on time payment 4 4 16 High Risk
7 Delays of material delivery 2 2 4 Low Risk
L Hard of project location 4 4 16 High Risk
9 Demonsiration 4 4 16 High Rizk
10| Government regulation 3 3 0 Medium Risk
11 | Inierest raies on bank loans 3 2 & Medium Risk
12 | Maierial quality not good 2 2 4 Low Risk

The results of Risk Index Analysis based on the current impact are as follows (table 4.6)

Table 4.6 Risk Index Analysis Based on Current Impact

No, Aspect ],I_“ﬁ:;hm}_ Risk Impact | Rank Remark
| Change orders 5 1 5 Medium Risk
2 | Human errors 5 E 15 High Risk
3 Weather conditions 3 4 12 High Risk
4 | Naiural disasier 3 2 & Medium Risk
53 | Mot on time payment 1 < < Low Risk
& | Health and safety 3 4 20 Extreme High Risk
7 Communications and 3 3 o Medium Risk

coordination
2 | Equipment 3 2 6 Medium Risk
0 | Maierial cost 4 3 12 High Risk
10 [ Improper equipment 4 2 & Medium Risk
11 | Regional culiure 4 4 & High Risk
5. CONCLUSIONS

Determining the classification of risk levels in the implementation of construction work based
on the probability of occurrence using Principal Component Analysis resulted in aspects are:

® The project location is difficult reachable,
® Bureaucracy of building permit management,
¢ Difficulty of land acquisition,

e Weather conditions,

e Health and safety,

® Not on time payment,

® Delays of material delivery,

e Hard of project location,

® Demonstration,

® Government regulation,

e Interest rates on bank loans,

e Material quality not good.
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The impact, based risks of using Principal Component Analysis result in aspects are:
e Change orders ,
¢ Human errors,
e Weather conditions,
® Natural disaster,
* Not on time payment,
e Health and safety,
e Communications and coordination,
¢ Equipment,
® Material cost,
¢ Improper equipment,
® Regional culture

The main factors that become the source of risk on the implementation of construction work
can be classified as follows
Based on probability occurrence:
e Extreme High Risk :
¢ The project location is difficult reachable,
¢ Bureaucracy of building permit management,
e Difficulty of land acquisition.
¢ High Risk :
e Weather conditions,
¢ Health and safety,
¢ Not on time payment,
e Hard of project location,
¢ Demonstration.
® Medium Risk :
e Government regulation,
¢ Interest rates on bank loans.
e [ow Risk :
¢ Delays of material delivery,

e Material quality not good.

Based on current impact:
¢ Extreme High Risk :
¢ Health and safety
e High Risk :
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¢ Human errors,
e Weather conditions,
® Material cost,
® Regional culture
e Medium Risk :
¢ Change orders,
e Natural disaster,
e Communications and coordination,
¢ Equipment,
¢ Improper equipment.
® Low Risk :

¢ Not on time payment.
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