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Fig. 1. Introduction of main factors and effective
indicators in choosing and using the trenchless
technology
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Main Groups Sign References Factors Sign
Complexity 11
Compatibility 112
Risks 113
Dealers and sellers 114
(36), (4), (37), (38), (39), (40), Maturity 115
Technology mll (41)5 (42)a (43)’ (44) Executive (technical) 116
Capacity building 17
Spatial and geographical performance 118
Obstacles and limitations 119
Budget 1110
Economic ml2 g%’) (8)1’) ((158))’ (46). (47), (41). Direct costs 111
T Social costs (indirect) 1112
Business, commercial, and competitive 1113
Environmental ml3 Ejg’) (49), (30). 51). (47). (41), environments
Environment 1114
Control system 115
Engineering and design documents 1116
| Management of equipment, tools, 117
Project ml4 materials, and consumables
productivity (gg)a (5583)9 gf;")a (55)7 (56)7 (44)9 Tlme management “18
(Construction (57). (58). (59) Quality and safety management 1119
management) Human resource management 1120
Communication management 1121
Site condition 1122
Organizational content dimensions 1123
(4), (60), (61), (29), (62), (63), Strgate ic dimensions and characteristics
ot (64), (65), (65), (66), (42), (41), glc ain
Organizational ~ ml5 (43), (44). (31) of organizations 1124
e Structural dimensions of the organization 1125
Executive ml6 (67, (30), 31) Chef Executive Officer (CEO) 1126
management
Individual ml7  (68), (32), (42), (41), (33), (44), Individual effects 1127
(69), (70), (71), (72)
Demographic ml8  (32),(33), (69), (70), (71) Demographic 1128

Table. 1. Introduction of main factors and effective indicators in choosing and using the trenchless technology
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Variables Frequency Percent Valid Percent Cumulative Percent

Education phd 14 20.6 20.6 20.6
master 31 45.6 45.6 66.2
bachelor 23 33.8 33.8 100.0

Total 68 100.0 100.0
Practice <10 26 38.2 38.2 38.2
>10 42 61.8 61.8 100.0

Total 68 100.0 100.0
Executive no practice 52 76.5 76.5 76.5
have practice 16 23.5 23.5 100.0

Total 68 100.0 100.0

Table. 2. Frequency distribution of data in terms of education level, service experience, and executive experiences
related to trenchless technology

0313 03 32 a5 g 2 Cogr B ppad B9 8 50 8 03051 ¥ J gt

FA el gl S o e

N Normal Asymp. Sig.
Parameters™® (2-tailed)
Mean Std.
Deviation
mll 68  7.1074 0.43031 .004¢
ml2 68  7.0000 0.57795 .032¢
ml3 68  7.2059 0.59523 .007¢
ml4 68  6.8456 0.55353 .092¢
ml5 68  6.8191 0.54342 .047¢
ml6 68  7.3015 0.83906 .003¢
ml7 68  6.7176 0.58563 .016°
ml§ 68 7.1324 0.90742 .000°
1 68 7.0971 0.75448 .004¢
12 68 7.0074 1.12546 .000°
113 68  7.7941 1.14029 .000°
14 68  7.0985 0.66680 .002¢
115 68 6.9412 0.98318 .000¢
16 68 7.1132 0.56803 .092¢
117 68  6.7838 0.79562 .011°¢
118 68  7.3338 0.80235 .021¢
19 68  6.8603 0.53619 2004
1110 68  7.3088 1.00369 .007¢
11 68  7.2029 0.62914 .003¢
1112 68  6.4853 0.98788 .010°
1113 68 69191 0.75770 .007¢
1114 68  7.4765 0.66649 .000¢
s 68  7.8735 0.70660 .000°
116 68 6.7176 0.76762 .012¢
117 68  6.6559 0.91869 .000°
1118 68  7.1265 0.94547 .039¢
1119 68  6.7250 1.37964 .012¢
1120 68 63382 2.28303 .000°
1121 68  6.6162 0.92068 .000°
1122 68  6.6897 0.70861 .016°
1123 68 69779 0.57972 .011°
1124 68  6.6662 0.62189 .059¢
1125 68  6.8368 1.02388 .003¢
1126 68  7.3015 0.83906 .003¢
127 68 6.7176 0.58563 .016°
1128 68  7.1324 0.90742 .000¢

Table. 3. Kolomogorov-Smirnov test for checking data
normality of data in the main and sub-groups

axlas Cudsr dile & 540 Lekise S ¢l

Gl sl bl ol 4 puomes 5 OB
losls b Jelge gl otd S p0le w515 Ok
JISO) s~ dorle Cupde) o3s Soso 4 Jbo g
Ol 5o bolesle Sis 5 6ol dausyd=s d‘jp
s 5 litee 5 o0gesl 5l 6L all e S5
oslaal test)

(independent sample

W03l ol 3b p s stz of Aol gl ANOVA (4053

3

el 200 5 2l o)l sen (Solalas e a1 4 a5 L
G Gemed 5 el il oS 358 Job ams
5 OB amlae w23l 5 Oads sula= b ks e ol 2l S
el S ed S5 Ll ge

5 OB axlas cods aile LT &Syl pun gl
oSSls a5 05 ol (sl L das o )2l e
(Y0 5 &8 V) Jbojyé sliledl Jolse gl ol S
ab il eslined Sy e Osesl Sl S0 L el IS 6
05l Ry ol e (oblas mhau SO 4 g Ll
a-lae Codst aile oS U ol amn b cd es sy
Lyl lolse odd S ad, S0l b OB,
o Bl ol 1 s ol 4l e3g Jige SN
Golsbas ol ;—<{.-’ Jolse sl sld S 4, wi,L:,a
B R

b-"-ﬁf@‘ﬁ‘“fﬁﬁSMbydm@uw
S ) pSle 2 OB L s alas il 5 O (ool
Lilys 5 B s ool 8 5 S b Ll ol

C»w‘ obﬁ)jjﬂ dﬂbg‘)\s



OHes 5 ooy Lol el

IS Ppdy g Sse Jelse sy ady 5 oLl

y\fﬁbﬁmaﬁ@mm.sﬁbwlﬁg
Sslize Ol pl 45wl Ok Gl S edd s

el 0 03,551 (0) Ui 53 a5l 5 Oy (goli> (5SS

(GO
S e Jelss Ole 52 (0) s & ax 5 L
Lol Sypte ale D1l s il 5 O (5l (5L
O 5l 5 ol Caaal o 2y 613 0/10 603 L
O Caeal £33 455 3 0/8 0pel S0le b e Lele
012 A o yed oS0l b L3S sas Lalge fpuoman ol b S
4 e G5l OVl L E/AY 5, SOl b (654580
Llesls jolanst] s 4 | f)LP; 3 e sladas, oo
Coanl (5050 E/EN 0 a0 5 Sls b (s3lati] slaeasis
Sl G1s 3 o Sloms (a5 8 53 il 03
RS Gl 1By 5 ol O 5 S lame 5 i
(ostlocy pie) Glodsr Gosorr 03,5 53 el ool
Sl o pte 5 S ads by ool olSaws Hlas
05,5 53 Ll ey olantl s w1y 4l ot
3 e Sl bl Olosle il sme sl Hlas ( Slosla
Coeal 268 Ol 53 okl sla S5s 5 (53l slal
TV o ke b (Gl pie) ol ls )
S A TN SOl b ogs b5 oL S0l b Sl
35T ey | oo B oy slaas,
A ok e suad; (0) sl il 4 e L
Ol oo alily on ol sl S S
oKas Hlas (B slaetle o o3 el odd jasiie
e ol L ols oy TY/OV o, Sl Lol
ke L a5 VATV o0 Sils b a3 s TY/VO
5,80es VAV 580 L ol Jle pde QANY 6 e
s Slaa s 5 \W/ES o jad 580ke b oLl i 5 S
s S ania B dyl slaas, < VUTY o,a8 :S0Lae L
Slae izeen Llesls olantl s 4 0B s axlas
Copde VOV ojal 580le b Hb 5 g sl
MY Sl b e DB 5 wllas lpl Slsges

AT

W opl 50BN Al sBs 5 Ks Sl &
ol S ok S5 Jalse gl e S ) S0k o
2 Sy (S )lsbas

S ol axlas 05 S aw S0le anlis Gl pizes
IS el Jals Splite SOam w15
Waesls 03500 b g a3 L cditen sl (61585 5 A3
Opasl Sl ecl 05,8 5 5l min ey S i Sl
A5 o3l el = Iy S
S Jolss O e 36 pae b L0 L bLII
el a s L@l osk gl 65l 6K
Che Sl gaiie Gl JSs S 0se3l 51 Jols
B R I L R R
i ol e e L) ol 36 OF el 635 0/00
(a/v0 3

G 2 S Llse 5SS olg 4 a2
s Jole plaS Colg 5o eyl 5 @15 Oa ol (5,5l
Ol el 53 4l 5 O ol (,SLIK L3 1y Camnl o 2l
S8 A 055 aw Gl el sl lanl Codls dialgs
w Ol R s ekd 4 S IS o5 slaslae 48 YA (Lol
O R VP ES - RO PRPE SN COIN PRSP
oS 53 6l kb Osa3l 4 byse oS (1) s
Tl Sl patie 8 £ 50ks wil odd S5 Llge

ot oo 5l &S cd sls Jol o Ol (5slslas

w\ J:\—QS v/ 0
5 baslas (bl Jol e (51 e b (stuad s O5a31 £ Jgaer
Lajlme 5
Main groups Criteria

Chi-Square  68. 310.019
31
0

df 7 27

Asymp. Sig.  0.00 0.000
0

Table. 4. Friedman ranking test for the main factors,
criteria, and sub-criteria
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Main groups  Sign weight ranking Criteria Sign  weight ranking
Technology mll 4.93 4 Complexity 111 15.02 13
Compatibility 112 15.24 11
Risks 113 22.15 2
Dealers and sellers 114 15.04 12
Maturity 115 14.24 14
Executive (technical) 116 15.29 10
Capacity building 117 12.09 21
Spatial and geographical performance 118 17.4 6
Obstacles and limitations 119 12.28 20
Economic ml2 446 5 Budget 110 18.13 4
Direct cost 111 16.22 7
Social cost(indirect) 112 10.01 28
Environmental ml3 5.4 2 Business, commercial and competitive 1113 13.51 16
environment
Environment 1114 19.27 3
Project ml4  3.79 6 Control system s 22.57 1
productivity Engineering and design documents 1116 11.51 22
Construction ) Management of equipment, tools, 17z 1132 23
(Management materials and consumables
Time management 1118 15.65 9
Quality and safety management 1119 13.26 17
Human resource management 1120 13.04 19
Communication management 1121 10.57 26
Site condition 1122 10.79 24
Organizational ml5  3.54 7 Organizational Content Dimensions 1123 13.78 15
Strategic dimensions and characteristics of 1124  10.34 27
organizations
Structural dimensions of the organization 1125  13.11 18
Executive ml6  5.65 1 Chef Executive Officer (CEO) 126 17.71 5
management
Individual ml7 3.14 8 Individual effects 1127 10.62 25

Demographic  ml8  5.08 3

Demographic

1128  15.86 8

Table . 5. Final weight and ranking of indicators and criteria affecting the acceptance and application of trenchless technology in Iran
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Abstract

Pipelines as vital arteries play a significant role in maintaining people’s peace and satisfaction.
According to growing developments in societies, the necessity of constructing, refurbishing,
repairing, and maintaining underground installations is considered as the indispensable part of civil
and installation operations. Regarding problems stemming from the open trench excavation metods
and growth of underground installations, using trenchless technologies in the construction industry is
increasing in order to solve the problems more economically and effectively. The present project
aimed at recognizing and ranking the most important effective factors in accepting the trenchless
technology in Iran. This research has a practical target and has been performed by the survey and the
describing method. The statistical population of this research includes middle managers, contractors,
and civil projects engineers of Isfahan province. In this regard, a sample of 87 people was randomly
selected and the questionnaire was distributed among them. Eventually, a total of 68 questionnaires
was collected with favorable consistency. This questionnaire has been designed by the investigator
according to the Likert scale with high stability. Accordingly, factors were grouped in the form of 28
criteria and 8 major groups as the effective factors on accepting the trenchless technology in Iran.
Descriptive and inferential methods and the Friedman test were used to rank the effective factors, and
the SPSS software was applied to analyze the data. Among the 8 major groups of executive
management, environmental, demographics, technology, economically, project productivity
(construction management), organizational, and individual had the first to the 8th rank, respectively.
In addition, control system, risks, environment, budget, chef executive officer (CEO), special and
geographical performance, and direct costs ranked the top among the 28 factors.

Keywords: Open trench, Trenchless technology, Underground installation, Friedman ranking.
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