ISSN : 1976-2208 (Print) Journal of the Society of Disaster Information
ISSN : 2671-5287 (On-line) Vol. 15, No. 4, pp. 570-577, December 2019
www.sodi.or.kr https://doi.org/10.15683/kosdi.2019.12.31.570

Original Article

ASHMS 0|82t I [ESAL S EEE| AL INE

Development of Site Management System for Temporary Facility
Construction Using Back Analysis

(=) *
=3

Youngman Yun*

Assistant Professor, Department of Civil Safety Engineering, Suwon Science College, Hwaseong, Republic of Korea

*Corresponding author: Youngman Yun, gmy1025@ssc.ac.kr

Received | 31 August, 2019
Revised | 4 September, 2019
Accepted | 31 December, 2019

@ OPEN ACCESS

This is an Open-Access article distributed under
the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.
org/licenses/by-nc/4.0) which permits unrestricted
noncommercial use, distribution, and reproduction
in anymedium, provided the original work is
properly cited.

© Society of Disaster Information All rights reserved.

ABSTRACT

Purpose: The purpose of this study is to develop a system that enables quick on-site response using
real-time decision-making by sharing the results of measurement and management performed in the
field for safe temporary construction. Method: It is possible to take preemptive responses during
construction by identifying the safety factors of construction conditions from measurement results and
determining the risk factors such as soil properties and variability of climate change that can occur
during construction by simultaneously using the back analysis method reflected in the measurement
system and structural review. Result: we developed a back analysis algorithm of the SUNEX program
to cope with the discrepancies between the design results and measured results due to inconsistency
between site conditions and design properties, unexpected loads, and outdoor environment. The
process of matching the measurement result with the analysis result can be confirmed in the safety
management system. Conclusion: Gateway was used to communicate with real-time measurement
results and safety management system program. It was made possible to preemptively respond to risk
factors that may occur in the field.

Keywords: Real-time Decision-making, Soil properties, Climate change, SUNEX Program, Back
Analysis Algorithm, Safety Management System, Gateway, Preemptive Response.

O OF

= 5

QFEA; B A7 AL AT 7P FAE SIS @A ST G AST F0E B
Tejapel TEAEATL B R0kl BAZ AL ol §7 HE B 7P Al 2w

1A Gk, QR AZA LD AL FRAEA WS e 782 FA] o] gate] A
Antz e A3l IS St FAE AT 4 Gk 9178012 BEste] A3F 44
2 Y% 4 9l T BAE ANFRAA B 7] ste] o Ao th ke AlAge Eastach
QAT Aol 713 A B0 BAX) 2 oA R 515 L 27T 02 AN o5
AATie} A2 A7he] AHo] WAle] A 4 = SUNEX Z2 130 ofall 4] 222 Aot A
Zaviol S ZITE AHSR TS Selshe Qe A AR st 2R 447 AS2
7} 968 5315to] @]5 A B QP A|27) T TE FAI% 4 ke AclEgolS ARtstel 7
g obAl ke A 2glel A AR R Sl AT gt Hlivt 7hs s she] @AM B 4 o)
L 919 1o dhat AAE ol ThsaheS 5t

HA-8ol: AAIRE A, ANEE/d A, 71 %), SUNEXZ= 18], i arels, bl Al

&, Alo|ESo], 442 g



Youngman Yun | Development of Site Management System for Temporary Facility Construction Using Back Analysis

ME

Elut7] 7R SATOlA ZgAIA o AL FHR FALE: SloiA AISEEIE skl AR AS 2 85 B ASHIAME
2P Sof| e Aret %liﬁil}ﬂ 2 %T"r }04 P S Tt tHAE fshet] B AlRto] g = o] AARE
?l_

AL ol gt

ru
rﬂh
_%
—\T
N
i
ﬂ‘o‘
mb
3
I

A1 1 S B0l Sl A elole] eI /400 2 AP Sk AR, 8091 2 14
Sz 18 -F2i5) Wske ALS R S1R a5l AR oh et @aelaint Aol A AHBA4A] Hhgo] AAZES
& o]Folx] Fohe ePlel i 2GS} glolA AN ofat 7hALEe] e E SRk o|g AS ) =

EL ki
SEE /A= ASAP T %8I 5 B | @A DS 5= Sl AT ke WEA| ST 5 Sle AlLEe]
|

gaste, S0k XﬂiﬂﬁéﬂiﬂWﬂH gelat WeIfel ] 25 Toh LTelES ol gt ABAS

ASA 2 7 FRHEA ‘ﬂ"éﬁ]t A4 7]‘ﬂ*£ E*] °f 0133}04 74] ﬂri‘:‘ £ *1%*&11—4 P Tt
SRl AR BT o Al 8 le Tsto] BAF S Ak A] B 715 Riske] o[ Aol AAlA Hi-go] 7heet et
2] A28 T Stara) et

W&staAtshs Hels 7 Al Vet Sintd of ', AESIT} oA WS st AMPdsk e 22
siiA Aakgtat Al T AR AR AISTIOIEE 271 = she e 71a ol8ste] S HE B 24 sihEashs Al
2doloy, 7RV @70 AREA QI AExe TR AHA E F7to]7] vzl E2 ol = =2 2] of whet

o] 27FsslR® 7 ARtAof whE Bt o] 244AIE
e ok Y-S ol 8sIER 2 Aolite 7P A

al2sfiored mli7fiR=pof| Hiet A5 SUNEX =271

EJI
i
o
o,
o
ol
s
12
:CZ—I‘_I;
>,

Sfell A g0 AFgak s
el ﬂﬂﬂﬂ°ﬂﬂ&€i.7§i%ﬂEﬂ%%’@®%

O|=2X Hlid

AHLUCHEC| FLiRiE

FE A AAGANA A Aol 711 ol At Bt 7PA1E 2ol sk 9] 2 PRelE, Age
So] AfgES 2= ofe o] sl 1 AHIE|o] gtekPark, 2014). WAE AN oJgh o= ATkt ol
24t} 2ol 2 Q1) BT Aol 18-S ZeshAL HIAAIRS) kAT E Fajo] e B7RIHR Aol
FgzI0| H2Fs] WIgeh B ARG AR AZ Aol P B B A3 AP 1o B AR
71 A0 A% gEE AN =S 2k gl v] Y510l AAGIA AR§ T Akl upEztolut A Ao 2 A

|
HF 2428 BAsIL &% 2adAlelA & | AEA Sle dSe] Bart Aol

KOSDI

571



Journal of the Society of Disaster Information | Vol. 15, No. 4, December 2019

AT, 93| FAST e SHRSE TSR o] HohHo| T Fig. 174 o] A1F Foll AST-SR7H AT
3 AR AN Tl 7

- E
Al A =g Aght el 4% AAMs e 246k SR AS 23T

o] ofsolet.

S Z ok
B M= T
\
P \
——————————— " 7%= (HE0E2(@),
R FAAC), FTEAH (),
\ Eo|CHIEE RmT ol 2,
ASB(AEH Y B3H)E \ Ag2Zel 12, FEU0,
o Alats 5)
\
\
\
\
| —
\ =
\
!
|
|
|
\
S =
Seps
D A &3
D A ZHE
PoAlaEs
R EE

Fig. 1. Design response value and Measurement value during construction
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Table 1. Design Variables and Limits Values for Back Analysis
Design Variables for Back Analysis Lower Limit Initial Value Upper Limit
Coefficient of Active Earth Pressure 0.01 Cf)‘sg:];esn(zi’lfcirgisrlt{:ie Static CO;S:;S:; of Earth
Coefficient of Passive Earth Pressure 1 l/ka Initial Value x 5
Ground Reaction Coefficient Input Value x 0.3 Input Value Input Value x 5
Creep of Supports -50mm 0 +50mm
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Fig. 2. Combining Forward and Back Library Modules of SUNEX Program Fig. 3. Analysis by SUNEX Back Module
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Table 2. Reasonable Field Treatment according to Measurement Result

Construction Measurement Result case Reasonable Field Treatment

Initial Measurement Result = Design Respons - Thorough Control of the Process Presented in the Design
Initial Measurement Result < Design Respons - Establishing Economic Construction Method using Back Analysis

- Thorough Control of the Process Presented in the Design

- Establishment of Construction Method after Reviewing Reinforcement of
Temporary Facilities

- Overall Review of Construction Method

Initial Measurement Result > Design Respons - Review after Modifying the Ground Conditions that Converge to the Initial

Measurement Results

Initial Measurement Result < Design Respons
(But Groundwater rise is expected)
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E 4L 2019-08-07 16:13:33
OFIE (MpMa):0 (32 O E:0) se (a] us (2]
HEm) HELH(mM) HH S (m) S (t/m) 2 2 E (t-m/m)
0 0.54 -4.599 0 0
0.5 0.86 -4.424 0.35 -0.08
1 0.35 -4.25 0.82 0.37
15 0.45 -4.075 -1.02 -0.83
2 0.7 -3.902 -1.28 -1.4
27 -1.05 -3.664 -0.85 -2.28
39 -0.65 -3.271 0.08 273
44 0.49 -3.114 0.36 -2.62
6.2 0.06 -2.58 0.74 -1.47
6.7 0.2 -2.437 0.68 -1.11
74 0.41 -2.241 0.52 0.71
8.5 0.72 -1.936 0.11 .51
| 0.86 -1.799 -0.55 -0.67
9.8 1.08 -1.581 -1.33 -1.4
11 14 -1.268 -2.82 -3.85
11.5 -2.75 -1.145 -3.13 5.4
Fig. 8. Inquiry of Analysis Data Fig. 9. Back Analysis Results by SUNEX Program
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