Y o los & 0,90

(g aaliluad

\

T

5(1), 2020

A4 Ll

S & (5510 295 53 jlw Aol Jolgs o patee Sl 925l

RO gy as sl arwgl JB Ho

Establishment of a framework
based on sustainable
development for key incident-
causing factors in urban
excavation incidents using Delphi
method

Keivan Zandieh

M Sc. Graduate, Department of Civil Engineering, Islamic Azad
University (Karaj Branch), Karaj, Iran

Amirhossein Hajibabaei

B. Eng. in Civil Engineering, Department of Civil Engineering,
Imam Khomeini International University (IKIU), Qazvin, Iran

*Corresponding author's email address:
klzandie@gmail.com

Abstract

Increasing population and high land value have led to an
increasing need for taller buildings. In this regard, with
the need to excavate deeper to provide more parking
spaces, the number of deep excavations is increasing.
Observing safety issues in reducing excavation incidents
is a matter with a long history. In this article, the factors
and risks involved in excavation-related incidents have
been identified using the Delphi method. In this method,
first in the first round, a group of experienced experts is
formed who are fully familiar with the technical issues of
excavation and its incidents, and then by identifying the
factors and risks in the existing literature, a Delphi
method questionnaire is prepared and distributed in the
second round. Finally, the main effective risks in
excavation incidents, according to the opinions of the
team of the experts, have been prioritized in the
sustainable development framework and 5 factors have
been identified as the key factors.
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Corrected Item-

Symbol of Factors Scale Mean if Scale Variance if Total Cronbach's Alpha if
factors Item Deleted Item Deleted . Item Deleted
Correlation
Al VAR00001 51.4545 62.473 -.003 .836
A2 VAR00002 54.2727 57.818 .250 .833
A3 VARO00003 54.6364 57.455 461 .821
A4 VAR00004 52.6364 52.255 627 .809
A5 VARO00005 54.3636 56.855 297 .831
B1 VAR00006 52.0000 55.400 475 .819
B2 VAR00007 52.4545 55.273 .608 .813
B3 VAR00008 52.6364 49.255 .649 .806
B4 VAR00009 52.6364 55.055 427 .822
B5 VARO00010 53.0000 57.000 351 .826
C1 VAR00011 51.6364 58.655 480 .823
C2 VAR00012 52.0909 54.891 .538 816
C3 VARO00013 52.6364 53.055 .647 .809
C4 VAR00014 52.6364 54.255 431 .822
C5 VAR00015 53.2727 51.618 517 .817
Cé6 VAR00016 51.7273 59.218 277 .829

Ormawatin gLl jlare Syl g (il & Jguar

Symbol of

Factors Mean Std. Deviation N
factors
Al VAR00001 4.8182 40452 11
A2 VAR00002 2.0000 1.00000 11
A3 VAR00003 1.6364 67420 11
A4 VAR00004 3.6364 1.02691 11
A5 VAR00005 1.9091 1.04447 11
B1 VAR00006 4.2727 190453 11
B2 VAR00007 3.8182 .75076 11
B3 VAR00008 3.6364 1.28629 11
B4 VAR00009 3.6364 1.02691 11
B5 VAR00010 3.2727 190453 11
C1 VAR00011 4.6364 .50452 11
Cc2 VAR00012 4.1818 .87386 11
C3 VAR00013 3.6364 92442 11
C4 VAR00014 3.6364 1.12006 11
Cc5 VAR00015 3.0000 1.26491 11
Cé6 VAR00016 4.5455 .68755 11
09031 IS Elig,S (W oy 7 Jguzr
. Cronbach's Alpha Based on
Cronbach's Alpha Standardized Items N of Items
.830 .826 16

[4]

[6]

Journal of Emergency Management, vol. 7, no. 2, pp. 81-
91, 2018.

E.-S. Hong, L.-M. Lee, H.-S. Shin, S.-W. Nam, and ].-S.
Kong, "Quantitative risk evaluation based on event
tree analysis technique: Application to the design of
shield TBM," Tunnelling and Underground Space
Technology, vol. 24, no. 3, pp. 269-277, 2009/05/01/
2009, doi:
https://doi.org/10.1016/j.tust.2008.09.004.

K. L. Carper, "Structural Failures During Construction,"
Journal of Performance of Constructed Facilities, vol. 1,
no. 3, pp- 132-144, 1987, doi:
doi:10.1061/(ASCE)0887-3828(1987)1:3(132).

J. Hinze, C. Pedersen, and J. Fredley, "Identifying Root
Causes of Construction Injuries," Journal of

&le -

[1] K. Zandie, R. Taherkhani, and R. Ziaie-Moayed,
"History of safety in Iranian construction industry,” (in
Persian), Journal of Engineering and Construction
Management, vol. 1, no. 1, 2016.

[2] ]. Lew, D. Abraham, R. Wirahadikusumabh, J. Irizarry,
and C. Arboleda, "Excavation and Trenching Safety:
Existing Standards And Challenges," presented at the
CIB W099 Conference, University of Hong Kong, 2002.

[3] K. Zandie, R. Taherkhani, and R. Ziaie-Moayed,
"Prioritizing the common wurban excavation
supporting systems using AHP method: A step to crisis
management in urban constructions,” (in Persian),


https://doi.org/10.1016/j.tust.2008.09.004

5(1), 2020

Y o los & 0,90
1744 e

(g aaliluad

-

<

S & (5510 295 53 jlw Aol Jolgs o patee Sl 925l

>

RO gy as sl arwgl JB Ho

[17] F. Ahmadi, K. Nasiriani, and P. Abazari, "Delphi
Technique: A Tool in Research,” (in Persian), Iranian
Journal of Medical Education, vol. 8, no. Spring and
Summer, 1, pp. 175-177,2008.

[18] H. Pashaeizad, "A brieflook at the Delphi method," (in
Persian), Peik Noor, vol. 6, no. 2, pp. 63-65, 2007.

[19] M. Riahi Khorram, N. Ork, and A. Farhadi Ramin,
"Identification of activities and aspects of safety and
health risk of Shahid Mofteh thermal power plant in
Hamedan using Delphi method," presented at the The
first national conference on environmental
assessment, management and testing in Iran, 2014.

[20] A. Renzi and S. Freitas, "The Delphi Method for Future
Scenarios Construction,” Procedia Manufacturing, vol.
3, pp. 5785-5791, 12731 2015,  doi:
10.1016/j.promfg.2015.07.826.

[21] A. Sourani and M. Sohail, "The Delphi Method: Review
and Use in Construction Management Research,”
International Journal of Construction Education and
Research, vol. 11, no. 1, pp. 54-76, 2015/01/02 2015,
doi: 10.1080/15578771.2014.917132.

[22] A.Jamali, N. Azimi, and J. Ariani, "Application of Delphi
method in determining the priority of strategic
objectives of HSE management of oil, gas and
petrochemical industries," presented at the First
National Conference of HSE Engineering Students,
2006 (in Persian).

[23] G. Mistikoglu, I. H. Gerek, E. Erdis, P. E. Mumtaz Usmen,
H. Cakan, and E. E. Kazan, "Decision tree analysis of
construction fall accidents involving roofers,” Expert
Systems with Applications, vol. 42, no. 4, pp. 2256-
2263, 2015/03/01/ 2015, doi:
https://doi.org/10.1016/j.eswa.2014.10.009.

[24] A. P. C. Chan, E. H. K. Yung, P. T. I. Lam, C. M. Tam, and
S. 0. Cheung, "Application of Delphi method in
selection of procurement systems for construction
projects,” Construction Management and Economics,
vol. 19, no. 7, pp. 699-718, 2001/11/01 2001, doi:
10.1080/01446190110066128.

[25] D. Krajnc and P. Glavi¢, "A model for integrated
assessment of sustainable development,” Resources,
conservation and recycling, vol. 43, no. 2, pp. 189-208,
2005.

[26] M. Hafez Nia, Introduction to the method of research in
the humanities, 8 ed. Organization for the Study and
Compilation of University Humanities Books: Samt (in
Persian), 2003.

[27] Z. Sarmad, A. Bazargan, and E. Hejazi, Research
Methods in Behavioral Sciences. Tehran Advertising
Publications(in Persian), 2004.

Construction Engineering and Management, vol. 124,
no. 1, pp. 67-71, 1998/01/01 1998, doi:
10.1061/(ASCE)0733-9364(1998)124:1(67).

[71 S. Abdelhamid Tariq and G. Everett John, "Identifying
Root Causes of Construction Accidents," Journal of
Construction Engineering and Management, vol. 126,
no. 1, pp. 52-60, 2000/01/01 2000, doi:
10.1061/(ASCE)0733-9364(2000)126:1(52).

[8] D.K.H.ChuaandY.M.Goh, "Incident Causation Model
for Improving Feedback of Safety Knowledge," Journal
of Construction Engineering and Management, vol. 130,
no. 4, pp. 542-551, 2004/08/01 2004, doi:
10.1061/(ASCE)0733-9364(2004)130:4(542).

[9] R. A. Haslam et al, "Contributing factors in
construction accidents,” Applied Ergonomics, vol. 36,
no. 4, pp. 401-415, 2005/07/01/ 2005, doi:
https://doi.org/10.1016/j.apergo.2004.12.002.

[10] B. J. M. Ale et al, "Accidents in the construction
industry in the Netherlands: An analysis of accident
reports using Storybuilder," Reliability Engineering &
System Safety, vol. 93, no. 10, pp. 1523-1533,
2008/10/01/ 2008, doi:
https://doi.org/10.1016/j.ress.2007.09.004.

[11] M. A. C. Lépez, D. O. Ritzel, I. Fontaneda, and O. ]. G.
Alcantara, "Construction industry accidents in Spain,”
Journal of safety research, vol. 39, no. 5, pp. 497-507,
2008.

[12] Arquillos.A.L., Romero.J.C.R., and Gibb.A., "Analysis of
construction accidents in Spain, 2003-2008," Journal
of Safety Research, 2012.

[13] N. Nenonen, "Analysing Factors Related to Slipping,
Stumbling, and Falling Accidents at Work: Application
of Data Mining Methods to Finnish Occupational
Accidents and Diseases Statistics Database," Applied
ergonomics, vol. 44, 08/07 2012, doi:
10.1016/j.apergo.2012.07.001.

[14] R. Irumba, "Spatial analysis of construction accidents
in Kampala, Uganda," Safety Science, vol. 64, pp. 109-
120, 2014/04/01/ 2014, doi:
https://doi.org/10.1016/j.ssci.2013.11.024.

[15] C. A. Arboleda and D. M. Abraham, "Fatalities in
Trenching Operations&#x2014;Analysis Using Models
of Accident Causation," Journal of Construction
Engineering and Management, vol. 130, no. 2, pp. 273-
280, 2004, doi: doi:10.1061/(ASCE)0733-
9364(2004)130:2(273).

[16] O. A. Jannadi, "Risks associated with trenching works
in Saudi Arabia," Building and Environment, vol. 43, no.
5 pp. 776-781, 2008/05/01/ 2008, doi:
https://doi.org/10.1016/j.buildenv.2007.01.034.



https://doi.org/10.1016/j.apergo.2004.12.002
https://doi.org/10.1016/j.ress.2007.09.004
https://doi.org/10.1016/j.ssci.2013.11.024
https://doi.org/10.1016/j.buildenv.2007.01.034
https://doi.org/10.1016/j.eswa.2014.10.009

