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Application of Linear Schedule Chart by Linking Location
Information of Construction Project with Horizontal Work Space

ABSTRACT

Since the building construction works are repeated vertically in a limited space, there is not a great need for the location information
of each activity in the schedule management. On the other hand, civil engineering works such as road and railway projects consist of
a large number of earthworks, long bridges, and long tunnels. These types of work should be controlled in a horizontal space according
to the linear axis of several tens of kilometers. In other words, since most of the activities are managed in the unit of distance from the
start point to the end point, it is possible to improve the efficiency of the schedule management by linking the location information of
the activity with the schedule data in the schedule management system. This study presents a methodology for creating a linear schedule
chart specific to a project with horizontal work space and compares the convenience with the existing Gantt chart. In addition, the
methodology of linking linear schedule chart to the 4D CAD system, which is a typical BIM technology in the construction phase, is
presented to improve the usability of BIM. The practical applicability of the proposed methodology was verified statistically.
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Fig. 1. Schedule Representation of Linear Construction Project by P6



o
ol
I

N,
of>

PPsela, 4] Tl 459 WS Agele] E5ae] ot
o] 7Fsat Aol glek whwle] s TSl tig AAARE
Qeisi) ) wie] HE AT TAEA A Al
AR sfete] Brsaka, olo] wel Ao whe FHEe)
2q] F5 ofro] sjohe eItk 5, mer} Hwe] kAR
B Aelegls FAo] Bl olejd 219] 312 vjokt
% gl ) el ) SR b e 3
A st Irh Edkele] Agoe Aau: ERFAle
B8 BAUEE 99 2800 PAES 2

2.2 SXEHEE 2= MASEEo| T
Az ZRAENN o3 s8] FARS sfas
7] Sfaii= 7 Bl SlAEREeE QRS AIRE SIA7INE

-

HAYFAR) Bgo] WEEo] F 5 Yk RS BEshs
7Fee 4994 ko2 = A At x1ase

uwo] Bola Wk ofufe), ZkAow el 2] SlAlet WS
igsle] otz Aeele Agle] W Zedse] 3
%Jdﬂ RS TP 5 Sl o) B mede] Ag Al
22t ite) WA} B 3 Aqieds) viesie e B
A B AT wjolo] Gols) Alck Fig. 204 Pes)
NEEAE 78 Ale weEgl] Agsle] vjwska gtk 7
FATE QAo mE FAL vhfE Ao volo] e,

A7 ARTATANE A WAk A=Yl A RE
2 BG4 gk Wk opjet wobdR o 3R] 91312

el L) el ofwEt A @ el ofi= w2}
3L o}]\

A 2Hg91A] jete] A ofolle n g
Az} Afoloa] FAo] et JFEET R

71l B{Bar) F20.=RtF FAH7] wfiEel] nzy
e PEst] BT TAG - gk 2
2l Helshol B FRo] /Fssh, M3
Fig. 29] $=3} o] w7t @ <8 FAHL )
(Symbol)o.2 F&stE 2 34 T8-S Aoz

3 HAAEE A werd o Sl ARdo] Stk

il
&)
s

12 o

5
>
I
o
N
i)

<]

)
o

ol
o
o

iy
i)

Bz
ff Jo Lo o Jo

a]

oft
ol

;g )

.
8%
ot

i
Y
oy

QL
&
oA
e
o

v’ Linear schedule chart

v Gantt chart — Primavera P6

Fig. 2. Comparison of Schedule Charts for Bridge Construction
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Table 1. The Results of Reliability Verification

Variable
Necessity and practical usability 7 0.852

Number of question | Cronbach’s a

Appropriateness of proposed

methodology 8 0856

EL %fz A2 AR, 7o) B3t
T a = 0.8522 vehith aeja
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Table 2. The Frequency Analysis Result of Necessity and Practical Usability for Linear Schedule Chart

Variable Division Frequency Percent (%) Valid percent Cumulative percent
Very poor 1 1.7 1.7 1.7
) ) Poor 2 33 33 5.0
Necessity Ogl';:ar schedule Average 7 11.7 11.7 16.7
Good 33 55.0 55.0 71.7
Very good 17 28.3 283 100.0
Very poor 0 0 0 0
Necessity of selection of Poor ! L7 1.7 1.7
linear activity expression Average 14 233 233 25.0
target Good 33 55.0 55.0 80.0
Very good 12 20.0 20.0 100.0
Very poor 1 1.7 1.7 1.7
Possibility of practical Poor 1 1.7 17 33
usability of linear schedule Average 10 16.7 16.7 20
chart Good 36 60 60 80
Very good 12 20 20 100
Very poor 1 1.7 1.7 1.7
) o Poor 3 5.0 5.0 6.7
Plrf:;cra:;gﬁ:‘lﬁz;f Average 8 133 13.3 20.0
Good 31 51.7 51.7 71.7
Very good 17 28.3 283 100.0
Very poor 0 0 0 0
Practical usability of Poor 2 3.3 33 33
horizontal linkage and Average 11 18.3 183 21.7
operation plan Good 38 633 633 85.0
Very good 9 15.0 15.0 100.0
Very poor 0 0 0 0
Necessity of linkage Poor 3 83 83 83
between linear schedule Average 12 20.0 20.0 28.3
chart and linear 4D CAD Good 2% 433 433 7.7
Very good 17 283 283 100.0
Very poor 2 33 33 33
Practical usability for the Poor 3 5.0 5.0 83
Si?:;iee i’:::f;ﬁ ;’Elelzrar Average 12 20.0 20.0 283
4D CAD Good 29 48.3 48.3 76.7
Very good 14 233 233 100.0
Sum of each item 60 100.0 100.0
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Table 3. The Cross Analysis Results of Necessity and Practical Usability for Linear Schedule Chart

Frequency (ratio, %)

Chi-squared

Variable Division Public | Government| Designing |Construction| Research Tot?‘;)r)atio statistic
enterprise | employee field field organization (P-value)
Very poor 0 0 0 1(10.0) 0 1.67
. ' Poor 0 0 1(11.1) 1(10.0) 0 3.33
sziféz:iﬁar Average 430.8) | 3(25.0) 0 0 0 11.67 éiff%
Good 7(53.8) 5(41.7) 4(44.4) 5(50.0) 12(75.0) 55.00
Very good 2(15.4) 4(33.3) 4(44.4) 3(30.0) 4(25.0) 2833
Very poor 1(7.7) 0 0 1(10) 0 333
Necessity of selection of Poor 1(7.7) 0 1(11.1) 1(10) 0 5.00 .
linear activity expression Average 3(23.1) 4(33.3) 1(11.1) 3(30) 1(6.3) 20.00 ( 0.'5 04)
target Good 5(38.5) 6(50.0) 5(55.6) 2(20) 11(68.8) 4833
Very good 3(23.1) 2(16.7) 2(22.2) 3(30) 4(25.0) 23.33
Very poor 0 0 0 1(10) 0 1.67
Possibility of practical Poor 0 0 0 1(10) 0 1.67 16,475
usability of linear Average 4(30.8) 3(25) 1(11.1) 1(10) 1(6.3) 16.67 ( 040 0
schedule chart Good 8(61.5) 6(50) 5(55.6) 5(50) 12(75.0) 60.00
Very good 1(7.7) 3(25) 3(33.3) 2(20) 3(18.8) 20.00
Very poor 0 0 0 1(10) 0 1.67
' o Poor 0 1(8.3) 1(11.1) 1(10) 0 5.00
P ff;;f‘:;gﬁ:‘lg :f Average 6(46.2) 0 0 1(10) 1(6.3) 1333 (309'001885)
Good 6(46.2) 6(50.0) 3(33.3) 4(40) 12(75.0) 51.67
Very good 1(7.7) 5(41.7) 5(55.6) 3(30) 3(18.7) 2833
Very poor 0 0 0 0 0 0.00
Practical usability of Poor 0 0 111 1(10) 0 333 11731
horizontal .linkage and Average 2(15.4) 3(25.0) 1(11.1) 3(30) 2(12.5) 18.33 ( 0.;‘ 67)
operation plan Good 11(84.6) 8(66.7) 5(55.6) 4(40) 10(62.5) 63.33
Very good 0 1(8.3) 2(22.2) 2(20) 4(25.0) 15.00
Very poor 0 0 0 0 0 0.00
Necessity of linkage Poor 0 2(16.7) 1(11.1) 1(10) 1(6.3) 8.33 6500
between li.near schedule Average 3(23.1) 3(25.0) 3(33.3) 2(20) 1(6.3) 20.00 (0.883)
chart and linear 4D CAD Good 7(53.8) 4(33.3) 3(33.3) 4(40) 8(50.0) 4333
Very good 3(23.1) 3(25.0) 2(22.2) 3(30) 6(37.5) 28.33
Very poor 1(7.7) 0 0 1(10) 0 333
Practical usability for the Poor 1(7.7) 0 1(11.1) 1(10) 0 5.00
Sl‘}’]‘ek;ﬁee lz;tawnezg ;‘1’;;’2; Average 323.1) | 4(333) 1(11.1) 3(30) 1(6.3) 20.00 (103 ';:25)
4D CAD Good 5(38.5) 6(50.0) 5(55.6) 2(20) 11(68.8) 4833
Very good 3(23.1) 2(16.7) 2(22.2) 3(30) 4(25.0) 23.33
6.3= = Rk A B 1o s R - s Bt dAAEte] AT
- 9&—5 AAP7RE APEGE F/PEES 4D CAD*V“E‘J A
2 dTeMe 9894 JdettlN A8 S5 ulet e ks AABIEeM, e FE AES EEIISTh

Ao e sk B2 8 Heas

22| 34w +FAA
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