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< SUMMARY >

Purpose &
Contents

The purpose of this study is to develop “Reaction Prestressed Force
Synchronize Equipment” which adjust and control that is possible for prediction
at each stage and resolution of issues at the right time reflecting need and
improving problem of existing technology in domestic and foreign, and
“Realtime Construction Information Management System” which adjust, predict
and control retaining structures through technological convergence of
construction, information technology, machine technology, etc.

Furthermore, this study is to put “Reaction Prestressed Force Synchronize
Equipment” and “Realtime Construction Information Management System” to
practical use through the field application and new technology in construction.

Main studies are as below.

— Development of Elastic—Plastic Analysis Program

— Development of Inverse Analysis Program

— Development of Long—span Unsupported Beam Method

— Connection to Realtime Construction Information Management System
— Design and Manufacture of Measuring Sensor System

— Design and Manufacture of Hydraulic Control System

— Test Support for Field Application of Integrated Control System
— Development of Guideline for Construction and Management

— Product Production and Field Application

— Application of New Technology in Construction

Results

1. Development of Elastic—Plastic Analysis and Inverse Analysis Program

2. Development of Equipment and Method for Reaction Prestressed Force
Synchronize of Retaining Structures

3. Development of Measuring Sensor System, Hydraulic Control System and
Integrated Control System

4. Practical use

Expected
Contribution

The Application of our study to the ground excavation and retaining structures
works will be increased because it can secure stability and economics through
prediction and adjustments on the above—mentioned works.

It is expected to contribute to national policy securing stability of nation and
creation of new growth engine such as artificial intelligence business converging
machine and IT in construction by development of method and system which
can predict, adjust and control real-time conditions of ground excavation and
retaining structures.

With this study’s practical use, it is expected to contribute to global warming
by reducing oil consumption and Co2, and disaster accident reduction in
construction, etc. through reduction of materials, manpower, equipment, and
construction period.

Keywords

Realtime
Construction Inverse Analysis Synchronize
Control

Retaining
Structures
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2. ABMMAIAE L FUHOIAIAE, SEHOIAIAY g

2-1. el FAFA

N
>
0

I 28I =AL (p.6 HM2&of| 2HM)

=

2-2. ASUM AMAE HA A

|X|-
Y

OF 22, A5 MA AAE PNE

- e MES FF5t7| fI5to 2lHof Alo|x], dMe| HHEES FYSH| flgted AEMED|HE
AR5t ZH WM E2] HolHE & S| fle AS WMALES dA & M2 SHct

O 2E™M =0l (standemter)

"

VW Cable Strainmeter
BRACKET Gage Length 200~210mm / ._1

N 211

Signal Cable

©12.7 Strand /

a8 2-2-1(1). 2EM=0[E (Follo]L AXEFHE)
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a8 2-2-1(2). 240 HO|X| (Omega Engineering)

27} Qx| o{Z! (omega engineering)2l LVDT El MM =Z o ZHo

IP672 22 Xz suteh & g, 1m Ho[2 2ol &= 7ts3ict.

- 2EE LD620-50

- EHHQ[ +50 mm
- M&EM <0.2%FSO
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Hst7| fIst 2HZ FSs Etelel MAME JHEIEsto
Mol At ZlS4= CompactRI0OZ RS-232C EAIES
&5t0{ MEsict,

- I ET|(thermistor)7F Z& = 16702 ML

NI 5206 ©
10 S kum.‘wF'.qlCelb&& AtHD Ao | [[el [19© A8
0% AT OE CAT| oSt sl A At | [[Gf2[20©) | | Ale
s P Aot s Az | |[©[321© A0
e AR | |[©[4]22@) | | A1
i { ! A | |[©[5]23@) | | Az
aned wux | [eus f_J ! A5 | | (@6 [24/0) Al13
HEEhsE e i ! A6 | | [©)[7 25 ©| A4
i et et A7 | |[©)]8]26/©) Al15
it e e Aig | |[©[e]27/@) | | Ales
i A7 | |[©0f28|@) | | Al2s
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a2t | |[@alz2@) | | Alze
a2z | |[@)15[33@) | | A0
Az | ||©l16[34|©@) | | AI31
coMm | ||©)17[s5/©) | | AISENSE
poo | |[©)18]38©) | | PFIO

- 2lHof Ao|X|ZRH LI2e Mes FY5H7| 25t SEMO{7|2l Hiad AAEFHECS|(National
Instrument)2| CompactRI0 & Me /2 ZES ARt

- Hgd NI 9206

- 1670e] xtE otttz Y

- 2oll= 16bit

- 200 mvV, £1V, 5V & £10V T2 J}=53H = He
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2-3. FHO AlAE MHA 2 M=

pressure
h
ﬁ ﬁ-
ethernet Lk control
CompactRIO signal

host PC

hydraulic
cylinder

- w ol =9l olgh Mol WASAS 1] ZalAEaAS WA $IE FUMO AIAHE M
| R HEERe 4e DS wold RY EZo|

2 A=z sHct, &8 M7l CompactRI07
ON/OFF A5 & HMo{5to] AlZIHe| SF S X ofshot.

2-3-1. 7 Hol Al2" st=9of

O tts ol &EH

260 !

260~360

- 1e0

- manlE Ax|Uofgel MUBEME 0|85t WHo| Ta|lAEa|AS LMAZICE ADiE x| o]
Yol MBSZMS ©HE 0|F MCie U= HT2 T AUt 2 AToAME WE HZE M
S HIol o MME EE 2 MO AIAHOR UIA3I ZalASHAE HUSHH LWAAIZ
& UEE Al2E2 TE3CH

- DUy SPS-3 YAl MUBIEH
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Do PMSK2500KKAA (SENSYS)
EXMH Q| 2500 bar
=2 4 wire 0~10V

Mz +0.5%S(RSS)

S
CHoa|| | o |I&)
CHob | | [ 1[I
CHia|| | 2 |
CHib || |3 |IS
CHza || | 4 ||
CH2b || |5 |IS
cH3a || | 6 ||
CHab || [ 7 ]IS
NC 8 ||
NC (9 ]IS

S

N E—

Load T -

a8 2-2-1(4). M5 H=Z Mo 25 NI 9482 (National Instrument)

72 BHZE ON/OFF s5t7| ¢istod &7 Hof A[ARIQl Naitonal INstrument 2| CompactRI0E Zzil0]
2SS ALEstct Zeo[7F ON = UAS uf EH=of Mol FZ=of AZEHIF MASHH =T OFF Al
ol #Y2 FXSAHE HX|si U=ct.

Doy NI 9482 (National Instrument)

Ztf 5 & 250 V

O #¢ Hof 412|E - dead band ON/OFF control
- 7 gol =% & 2ot &g i 2sE ot 7Y Eol =¥ & 2ot 2 e Esg HFES MO
7lHe 72 8ol =% & FZ2oAM ON/OFFE EhE5t7| "2 (chattering)ol M sCE (L EHE QI
ON/OFF control) 20l dead band control ON/OFF control= £ #¢|(band) ZX0llAl ON/OFFZ}
dr=x7| ofZol ©go| LMe 4= Aot 2 HastY| f[sto] 7| E2| dead band ON/OFF control
oA =3 gloll =2 A} Aol tist 7|FS LIER Y| 216t flag boolean Hi4E MA St ct=2t
€2 Yue|E2 HEoUrct
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- NI CompactRI0

£¢ Ho{7| NI CompactRI0

National Instrument2| CompactRI0E ALE3to] H=

O S Hlof s/W - GUl

MM AIAEE 7QF MOl A|XE

ﬂ retaining wall GULvi

oer BIE 271V ZE2HEP F8O) =70 BESW) =82(H

S @ n

VW tensile force (tonf) linear gauge (mm) desired force manual (tf) pump on

o o | @

control margin (%) COnfﬂon
0 0 —
T -
0 0
pressure force (tf) memo go

i

-

STOP

W sTOP

rope wire tension
warning

zero set .
0 P experiment memo wale deflection
@ warning
: | @
(] { -
time-force plot
110 o A
] desired ’K
actual W
80
< upper r—
E 60 lower r
L 40-
20
0‘| i
0 100
time
testbed in jeonju.lvproy/tf 2FH] <
8 2-4(3). &8 Mol AIAE GUI
- AFEXb= LabVIEW GUIE &Sdlf PCOlAM M &e| M Atefet 2t ZoiMo| Hel= &, &
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2-5. HSHMAIAH 7= 2 test bed Al E

25-1. TN T - W X3

mono strand strandmeter
jack /‘\_g
e s ] S support

1
L L

gauge 3
8 2-5-1(1). ZedMd &Y - mE HE S AE s
- E¢tol| o5t 2/=40| AZSHX| b= AEolM =M mEe FxA 242 o|E4tnt Hlwsty| 25Ho
Zoddol dele Z2[AErA ek MEZES ASSIUc HA e7ie] dedMds 2 ZAME st
g2 2ME 0[85t0d 3 tonf BIF Al7|HAM ot mEe| MAEAZHXLST) ot Eeol HEd FH5A
=




O AE HdA
E 2-5-1(1). ZodM zE-[gz HA& MEo AFEst AF Ao
measurement data sensor raw data symbo |
HE!Io| deflection | inear gauge displacement (mm) LG-1 ~ LG-3 (37H)
Zo4M 9 strain strandmeter frequency (Hz) WWS-1 ~ WS-6 (67H)

O AME =M

L=
1z
mono jack = VW sensor naming 7| &2 2
4-3-5-2-6-1 =M Z jaking
Z7| ZIZo|| wZ |inear gague £ 113
2 MM A™ =3 =7| Z21E Al ZF ZAM Afole] ZHdo 2 QlFf| 18 tonf EcCt W
2 15 tonf2 A
3 2t Z4dM 6 tonf StE XSt A 36 tonf
4 2t 244 9 tonf SHE A A 54 tonf
5 2t 244 12 tonf SHE Aot A 72 tonf
6 2t Z44M 15 tonf StE Aot XA 90 tonf
7 Zt 44 18 tonf otE Aot A 108 tonf
8 Holel Xz =tel 3 ojfe|
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linear gauge (mm)
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°

°
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—
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-0.002
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5.722
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t= UTM

9
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-0.003
1.602
3.435
5.117
6.976
8.808

-0.001
1.647
3.494
5.171
7.004
8.767

UTM
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EfollA] EQtE2 T A}

o

strandmeter
Ab
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14.98
28.09
44.06
55.88
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84.41

2 AEs AT HEl

i

(tonf)
-0.02
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O 2-5-2(2). 2o Y - UTM 58 W ME Al
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O A=

HE 2-5-2(1). ZoAM EEH - UM stE A I HEAMH ARBSE AF dAM

measurement data sensor raw data symbol

HE 2| deflection linear gauge displacement (mm) LG-1 ~ LG-3 (37H)
=5 displacement | inear gauge displacement (mm) LG-4 (17H)

2o 2] strain strandmeter frequency (Hz) WS-1 ~ WS-6 (67H)

O A" =AM
HE 2-5-2(2). ZodM FE - UM sHE O MAE MY =A
= H| 1
ZAMr|elel ol olsk 7MY s =3t 5H7| flsf 22
1 2t ZAM =7| Z1E 3 tonf ZoAdol Sob7tHA 2~-33 x£7| ZIEE ot ZHY8 A4
5t ooz xY| ZICR QIEh T|AER A 18 tf MY

2 MM Fd =3

3 UTM St= 5 tonf ZH5H 1 mm/min 22 UTM 3t X35

4 UTM stE XA

5 7 AMEIH stF 20 tonf XSt

6 UTM &t& 10 tonf A&t 1 mm/min 22 UTM 3t %5t

7 UTM 3t= &7

8 7 Az skE 40 tonf XSt

9 UTM St& 15 tonf XSt 1 mm/min 22 UTM 35 X5t
10 UTM stE XA
11 7 AMEIH 5= 60 tonf XSt
12 UTM aH& 20 tonf st 1 mm/min 22 UTM 3t& st
13 UTM 3t& &7
14 R AH8lH sk 80 tonf XSt
15 UTM st& 25 tonf st 1 mm/min 22 UTM 35 X5t
16 UTM stE XA
17 7 AZIC 5K 100 tonf A5t
18 UTM st& 30 tonf A5t 1 mm/min 22 UTM St& A5t
19 UTM 3t& &7
20 ool MZ =el & ohRe|
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O A= %

3 2-5-2(3). ZodM = - uTM sHE A HEA AE A= gk

Vil- =71 43 cylinder linear gauge (mm) Zhod A
total 18;:;:” force =t ] ek
(tonf) - (tonf)  LG-1 LG-2 L6-3 LG-4 (mm)
VW-total
0.09 18.09 0 0.031 0.010 0.010 0.013 0.028 7t A=
0.40 18.40 0 1.881 1.465 1.246 0.184 0.129 st& 05 tonf ZH st
0.17 18.17 20 0.025 0.085 0.060 0.033 0.055 st& 05 tonf A|AH
4.83 22.83 20 -0.635 -0.584 -0.438 1.968 1.557 72 20 tonf XSt
7.46 25.46 20 3.167 2.679 2.256 2.132 2.402 st& 10 tonf A st
2.98 20.98 20 0.192 0.005 -0.017 1.794 0.961 st& 10 tonf XA
17.31  35.31 40 -2.429  -2.546  -1.942  10.050 5.577 72 40 tonf |3t
20.88  38.88 40 2.469 2.132 1.917 10.128 6.727 5% 15 tonf A5t
17.20  35.20 40 -1.396 -1.727  -1.374  9.869 5.543 3t% 15 tonf |7
34.32 52.32 60 -4.242 -4.393 -3.406 17.763 11.056 72 60 tonf XN St
38.00 56.00 60 2.370 2.167 1.979 17.652 12.242 st& 20 tonf AN st
32.39 50.39 60 -2.766 -3.184 -2.554 17.343 10.436 st& 20 tonf A|AH
48.26 66.26 80 -5.965 -6.218 -4.793 23.595 15.549 & 80 tonf At
53.87 71.87 80 2.852 2.523 2.298 23.177 17.355 st& 25 tonf M st
46.44 64.44 80 -3.929 -4.462 -3.573 23.040 14.962 st& 25 tonf MAH
64.66 82.66 100 -8.353 -8.567 -6.583 31.630 20.832 72 100 tonf ZH st
70.66 88.66 100 1.682 1.521 1.710 31.338 22.764 st& 30 tonf ZH st
62.70 80.70 100 -5.915 -6.480 -5.115 30.944 20.203 st& 30 tonf A|AH
2-5-3. UM st& - 7¢} & #of M 58 ds AIH
UTM
surface

o
+

,////Ioadmg

hydraulic

deflection .
cylinder




a8 2-5-3(2). UM

O AF 2
H 2-5-3(1). UTM 8t& - 7 & Mol Mz S ds Alg AZ dAM
measurement data sensor raw data symbo|
HE ol A& linear gauge displacement (mm) LG-1 ~ LG-3 (37H)
oM o HEE strandmeter frequency (Hz) WS-1 ~ WS-6 (67H)
T AZiCe 24 pressure gauge voltage (V) P (17H)
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O A" =AM

# 2-5-3(2). UM 5t& - 7 & Mol M& 58 ds Ale =4
=AM HE Sl
yoAMmelel Fajoll ot 242 HLst B fsh 22 Y
x P
o dEER B TS AT oihol Sopteia 23 8 %7 ARS BT 2HIS Hask
_ ~x
wa F=Ae Y 24 tf £ ooz x| 71z 24 tf &N
Txre AEof o3t wsio| wat
2 HAM IE =F . o=
- ZoiMdel x7| 21z 24 tf =3
3 UTM 100 kN 7+
4 UM 150 kN 7+ 1 mm/min o £E2 [X|MO0{E Soto] 7t
72 Ad2irel Aol St UM 2 E fIXIE FAISteL
5 7 AgH 50 tf Hof 7o Azl & Moizb ELH UM 2 XIMOIE S5t
UM 7t & SEge =2 cfAl H o
6 UTM 200 kN 7+
7 7Y 2™ 70 tf Ao
8  UTM 250 kN 712
9 RY MM 90 tf EHO
10 UTM 300 kN 7}
11 72 A8 99 tf Ao
12 UTM 330 kN 7}
13 UTM 71 & AA 1 mm/min o =2 XM E S5t0] 77 HA
14 7 AaH o MA
20 oiole A& el & opFe|
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O
i
j[}]
gy

-

# 2-5-3(3). UTM 5t - 7 & Aol O Sy 45 A AF @

wire tension cyliner
(t1) LG-1 (mm) LG-2 (mm) LG-3 (mm) UTM force (kN) sontrol (tf)
24.00 0.00 0.00 0.00 24 tf
25.79 8.74 8.08 6.10 UTM 100
27.49 13.35 12.85 10.36 UTM 150
49.34 11.40 10.84 8.77 50 tf
50.23 14.89 14.28 11.99 UTM 200
66.90 13.41 12.80 10.78 70 tf
67.39 16.94 16.18 13.95 UTM 250
85.46 15.50 14.77 12.82 90 tf
86.86 18.97 18.14 16.00 UTM 300
92.82 18.89 18.10 15.99 99 tf
95.66 21.15 20.22 18.00 UTM 330
83.07 -7.37 -6.83 -0.67 UM 0 e 85 tf
40.22 -0.10 0.37 0.34 UM 0 e 20 tf

2-6. RUMAAAH L7 D test bed AIY X[

2-6-1. UTM 55 - 7 &l ol M S 45 AlE

(tf)
L f==> :

40.00 -=--desired force (tf)
——pressure force (ff)

20.00
10.00
0.00 (s)

0 10 20 30 40 50 i F\] 80 a0
=

a7 2-6-1(1). ® & Ao
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50.50

(tf)
50.25
50.00 rFe====—Rc = -=F = = =] ~ = = ~= T = =
D 4 4 i
49.50
---desired force (tf) —pressure force (tf)
4925
- error upper bound error lower bound
49.00 (s)
30 40 50 60 70 80 20
a8 2-6-1(2). 7 & #of =L 50 tf(=l)
el Mol =ZEZH0| 50 tf ¢l HE 2 HRlE FXae 0.5 % 2 A stof(atstgt @ 50.25 tf,
skstgt @ 49.75 tf) & Mo =FEZEel 50 tf of =2 StA =™ FF HZ  “OFF” stch o] mf /¢t
of EMA 7Y TAo =Fof| 2sto] ol ESA =HAL F Fx=2l HY Se=E ¢ E
o stetgtel 49.75 tf ol 2 Wa7bA =M 72 HZ N AlZict, &2 HZ= CfA| &L
50 tf of =& mf7txXl “ON” & ®AIStchyE ZEGLe! 50 tf off == shAl =® “OFF” Stch. &
o] EM4L 50 tfollM 7 HZE  “OFF” stHzlT <2kztel =1tSHE(overshoot) 2 ZAsHLL Of
Z+o| Atstgtel 49.75 tfE Z=IsX|= Ze=Ch
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2-7. E& Mo A|AH ZF= U test bed AlY X2

hydraulic :
cylinder linear

gauge
pressure

strandmeter
hydraulic | Pressure

pump

rope wire
tension

deflection
control

signal I

control measurement GUul | inverse
NIcRIO| module module hF(’)(s:t analysis

O3 2-7(1). 8 Mo AlAE 2T

a
ST

3! test bed AlE X[ JHEFE

- 47X test bed Al&HOIAM AZ MOl AABEDE 7 MO A[ARES SHLES

tod AtEA= PC2| GUI
HEE HAZ2 R Eelg 5 Uk AF MM AILH
P ABIEIE 2dA|7{oF & ¢
2 2l5tod =
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S B ©

Ho{ZI(NI cRIO,
£ S510f ALSAL A% dlolEet |2 Hof
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I oh @2 HIg 2= PCol o
M ool | AT 29 Rof AlAE0| 2EE Zez A
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I wire_load-deBection lvpeol/NI-cRIOS024

BiF BUE =27 ZExeEm

12| RT_dsewoo 2018-01-08.4
B0} EIM BERW) EEWM

»E@N
linear gauge (mm) gymm E.“r".-?""'""" gns?rm TS fonfy :i:_uwmm} Enear gauge bias (mm) m 4
;’—‘-‘9‘ 1 [r238t 1 Toai3a0s 1 [T 1 |[s03233 |] “ilm ]] I[m | ,llﬁ l.
. [is il [1r3m2 ] [0 758885 j | [so178sEs 1 woT ). ] ﬂml . %
I |[312082 ochliabd B —t
i 1714 s ] [or7s0es l ‘ 1 [31 | | —— 1]
[ ] [oTsieia ] ‘ [asn378es | _]—l‘m
[118273 ] [oT7e304 1} [-onooarezas | ﬁx"” - Bf'_ﬁ_“"_. ﬁ
(121828 ] [osneess |n [-0b0os72001 [_W] ” [oiccoxzee| ] e
[-00003za05 | zeoset e
strandmater total tensile force Fr— - —
channel  fton) 0000196861 \ . MEeM VDT M
i|0—1| IIWII - —— \—) (551 ‘] [FTM—— 1501 01 messure 00 1 623008 |
MTSBs () VDT e
[[ooonzera | |[2eesst | [ g
[‘I""z"""ﬂ_ e \___J ot M ;\—'m
%8 30 tont U BE oo TR 595157
H | T =
Wire_load- Teproy T Zorena € » '\
a8 2-7(2). 8 Mof AlAH ZTx o
2-8. AZ MAM AMAE fEH 25t W A
E 2-8. AF MAel g girl
AEED|E 2|4 0| X
MM EE | E |.|017'|||I
(strandmeter) (linear guage)
ALZl
oo 1315 LDS620-100
H Z= A} Ace Instrument OMEGA Engineering
s 50mH-0 |P67
o £2 A5 simolM $23} 25 e eixlz £3) & 4 gl
o
-° wEE0] AFBHE =of e MA n 2ol 2of &% 7k
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2-9. 7o Mo AIAE AYHZ|E MSAIE AE
steel
structure
hydraulic
cylinder
O3 2-9. 72 Aol AIAE AlHT|E MSAIE A=
- S Mo AlAHIS & MO MsS AlE 25 J|HoZRE QF | ¢
ASA L 2xAM R ARIEHIF AdHE sleZ2 =& L = JsKXE
ch. S Algirfel = 32 &2l 100 tonf 2 70%E =1 Ztel 7|&ze=z
S5l R A2IMIE HR el H oM 10% olufjo]l HREEZEE A of
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# 2-10. 72 Mol AL ARV dsAIY 2t

; % 9
d::;gd session force o/f efrorrocre ‘force o/ofefrorrocre RMSE (tf) % of RISE
(t1) max. (tf) nax. (%) min. (tf) nin. (%) (%)

1 10.34 3.38 9.91 0.87 0.07 0.70
10 2 10.43 4.30 9.92 0.76 0.12 1.17
3 10.34 3.38 9.92 0.76 0.09 0.88
1 20.28 1.38 19.88 0.60 0.06 0.30
20 2 20.28 1.38 19.88 0.58 0.06 0.31
3 20.22 1.08 19.88 0.60 0.06 0.30
1 30.19 0.63 29.82 0.60 0.06 0.19
30 2 30.24 0.81 29.81 0.64 0.06 0.21
3 30.17 0.56 29.82 0.59 0.06 0.20
1 40.19 0.47 39.77 0.56 0.08 0.21
40 2 40.16 0.39 39.75 0.63 0.08 0.21
3 40.26 0.65 39.78 0.54 0.08 0.21
1 50.14 0.29 49.69 0.63 0.11 0.23
50 2 50.18 0.35 49.71 0.58 0.09 0.19
3 50.20 0.40 49.74 0.52 0.11 0.22
1 60.28 0.46 59.67 0.54 0.14 0.23
60 2 60.24 0.39 59.69 0.52 0.14 0.23
3 60.28 0.46 59.69 0.52 0.12 0.21
1 70.20 0.29 69.61 0.55 0.17 0.24
70 2 70.21 0.30 69.62 0.54 0.16 0.23
3 70.26 0.37 69.64 0.51 0.16 0.23
1 80.17 0.22 79.58 0.53 0.19 0.23
80 2 80.20 0.24 79.57 0.53 0.19 0.24
3 80.16 0.20 79.57 0.53 0.19 0.23
1 90.17 0.19 89.51 0.54 0.23 0.25
90 2 90.22 0.25 89.52 0.53 0.24 0.27
3 90.31 0.35 89.54 0.51 0.20 0.22
1 100.26 0.26 98.51 1.49 0.95 0.95
100 2 100.12 0.12 99.46 0.54 0.26 0.26
3 100.26 0.26 98.89 1.1 0.62 0.62

e elS 10 tf FE 100 tf 7HX] 10EHA2 LhF0] 2 SHAEZ 334 Mol ds& ¥
Re W, ZE A"lA & Mol 2B{%(overshoot) O =Egte| 5 % olufol ASS el
= 7

AlgolM Ha MZ2 ©XF (Root mean square error) 7F SEZHe| 2% o|ufjof USS &l
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3-2. Het|&e| AISEHAYE CIXIE Mock-up
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Z= FHs7(7F ofe{g # otdzh, HAel WHelo XHiE2=2 S el sAM Lo w2l ctE2H =
Ct. o2t 22 HEQYAS 112s5t0f FHCAER sfiAsts tHEXMQ 22 ERMX|EHY oASHE 5
AMHo R ASXQl 55 YEfErch=s AMaEs dAXNoRE MAZL = U222 Hot Al i
MutHo 2 ZhF=ICl

A ALEStD U EtLMERfHOoZRE= ZE ZAIMEHOIA = o 37| oFolJtER(Yamagata) 2l =HEMH
o 22|AAl(Morishige)el Etadsiadgiol At o EbAMSHAE(beam on  elasto-plastic
foundation analysis)2 XAlEhks Z&ratol| mzt AR Hots S OIL—P Hel 3 EQF S H|W
H ZASH Atk = o H2 ™A ==z3o| of 2ol wet JHEkEo] Mo ME= 1 Uct.

oz 25t 2l
SMAMEE Hohstn EQLE EASI] CiA| #HRE Adst= ol2{Et gtE IHE S Ss5tod 40| #H
Mol wel, 38 2 XEJZeol vtz Hitst= sAHo|ct. stEDF WEo ofst 7| 242 chant &
ct
dx
El-—+ —x=P; £ K.x
dy L
o7|M, E: Eoto|Hx o EtMAS 7: Zoto|HA e ciod oxlmUIE
A XEZo| ChH X E @ X|2Ze| etdA %
L : X|2=Ze| Zo| P ZIEY(FE MR EQ0| AFRH)
K, SgxgeiA s 7ok xgtany g4
z ¢ 2ol yxIFolMel el xue Hel
-
. x B , " = - by
£ - 2
N .
02 3-3(1). EtaAMEHo| JEx 2 (FEET, 1985)
EtaM sAHol BiQo mE EUME
- HAe] Helo wWE Eel F7[= LMHel M0 R m2t F Xo|E HolEER, F0| HA <
A elE Defe HA L Helet EQA SME 0|85t AN T|E X|Ete] ASE HAS| HHY
g = UALE stofof St Hol #He| MY S floto HAMMHI} viHF X|UASE Heet E
o] fAFME o|3sto] ZHZ St HAQ HHelo w2 X|gtE A sl EQFS HHelet Egtel 2t
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FeHE Mt & atefel TJei= T2/ HEOAM IS = MEFO| 58 MAZ (LA HoY
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of LtEff= =|E T2 =of thsto] 78 JtsSiet.
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olct.

3-9-4. 4 24 A E4

- 12 AUAIEE $8SE 20tonf, 40tonf, 60tonf, 80tonf, 100tonfollAM el Aststs, ZI&E F¢t
o MEH At EME Soff =& Wy AlS s st

- 2CHA T STOIM Al2ld saez $AlE 21T Fets M85t 1tHAolM st HEAS J[E
o2 Jtato| 2it HHAE FFECL
double ratio, dA, dB, dC;
if (dInPress<20 || dInPress> 100)
return false
else if (dInPress >= 20 && dInPress < 40)
{
ratio = (dInPress - 20) / 20.0
dA = (g_Option.dA3 - g_Option.dA2)*ratio + g_Option.dA2;
dB = (g_Option.dB3 - g_Option.dB2)*ratio + g_Option.dB2;
dC = (g_Option.dC3 - g_Option.dC2)*ratio + g_Option.dC2;
}
else if (dInPress >= 40 && dInPress < 60)
{
ratio = (dInPress - 40) / 20.0
dA = (g_Option.dA4 - g_Option.dA3)+*ratio + g_Option.dA3;
dB = (g_Option.dB4 - g_Option.dB3)=*ratio + g_Option.dB3;
dC = (g_Option.dC4 - g_Option.dC3)=*ratio + g_Option.dC3;
}
else if (dInPress >= 60 & dInPress < 80)
{
ratio = (dInPress - 60) / 20.0
dA = (g_Option.dA5 - g_Option.dA4)*ratio + g_Option.dA4;
dB = (g_Option.dB5 - g_Option.dB4)*ratio + g_Option.dB4;
dC = (g_Option.dC5 - g_Option.dC4)=*ratio + g_Option.dC4;

}
else if (dInPress >= 80 && dInPress <= 100)
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{

ratio = (dInPress - 80) / 20.0
dA = (g_Option.dA6 - g_Option.dA5)*ratio + g_Option.dA5;
dB = (g_Option.dB6 - g Option.dB5)*ratio + g_Option.dB5;

dC = (g_Option.dC6 - g Option.dC5)*ratio + g_Option.dC5;

}

g_Option.dIA = dA;

g_Option.dIB = dB;

g_Option.dIC = dC;

A Alg|g SAlez FAME HABS & S510 2CHAO| Al HAkst 2xtEtH AlS A ASto & gt
M ststE(X) a2 ah=cCt.

bool CDataView::BisectX(double dInPress, double dInY, doublex dX)

{

double dError = 999999, dGap=0.01, dCX, dCY;

dCX = 20

for (int i =0 i < 100000 i++)

{

if (dError < dGap || dCX>g_Option.nMaxXP)

{

*dX = dCX;

bFind = true

break

}

dCY = g_Option.dlA*dCX+*dCX + g_Option.dIB+xdCX + g_Option.

diC;

dError = fabs(dInY - dCY);

dCX = dCX + 0.001

}

return bFind;

}

ATHA: F=AE HE AS HEHO| & HEHE J|EZ2 Zoside 4% 7|F He o JUEE =
R ety Zugi(s & R, FIF &Y 7, WSt stE)S LHESHoF Sk Z3bgEs
MESE| 25 =2 v REExE2S HXHAM, ZtZte| gt Aol o5 AHME MAZFI HE A
ALO[7} LAMHR{(0.012 A )ohof| EH= B™AlS 3t=C}.
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bool CDataView::BisectPress(double dInPress, double dInDist,
double* dY)

{

bool bFind = false

double ratio, dError=999999,dGap=0.01,dPress2,dY2, dA, dB, dC;
dPress2 = dInPress

for (int i =0 i < 100000 i++)

{

if (fabs(dError) < dGap || dPress2 < 20 || dPress2> 100)
{

*dPress = dPress2;
*dY = dY2;
g_Option.dOA = dA;
g Option.dOB = dB;
g Option.d0OC = dC;
bFind = true
break

}

if (dPress2<20 || dPress2> 100)

break

else if (dPress2 >= 20 && dPress2 < 40)

{

ratio = (dPress2 - 20) / 20.0

dA = (g_Option.dA3 - g_Option.dA2)*ratio + g_Option.dA2;
dB = (g_Option.dB3 - g_Option.dB2)*ratio + g_Option.dB2;
dC = (g_Option.dC3 - g_Option.dC2)*ratio + g_Option.dC2;
}

else if (dPress2 >= 40 & dPress2 < 60)

{

ratio = (dPress2 - 40) / 20.0

dA = (g_Option.dA4 - g_Option.dA3)=*ratio + g_Option.dA3;
dB = (g_Option.dB4 - g_Option.dB3)=*ratio + g_Option.dB3;
dC = (g_Option.dC4 - g_Option.dC3)*ratio + g_Option.dC3;
}

else if (dPress2 >= 60 & dPress2 < 80)

{

ratio = (dPress2 - 60) / 20.0

dA = (g_Option.dA5 - g_Option.dA4)*ratio + g_Option.dA4;
dB = (g_Option.dB5 - g Option.dB4)*ratio + g_Option.dB4;
dC = (g_Option.dC5 - g_Option.dC4)*ratio + g_Option.dC4;
}

else if (dPress2 >= 80 && dPress2 <= 100)

{

double dInX, double* dPress,
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ratio = (dPress2 - 80) / 20.0
dA = (g_Option.dA6 - g_Option.dA5)xratio + g_Option.dA5;

dB = (g_Option.dB6 - g_Option.dB5)*ratio + g_Option.dB5;
dC = (g_Option.dC6 - g_Option.dC5)*ratio + g_Option.dC5;
}

dY2 = dAxdInX*dInX + dBxdInX + dC;

dError = dY2 - g_Option.dLimit;
if (dError>0)

dPress2 = dPress2 + 0.001

else if (dError < 0)

dPress2 = dPress2 - 0.001

}

return bFind;
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