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Summary

1. Name of assignment: Development of durability and load—bearing

capacity evaluation system of reservoir structures for agriculture (final)
2. Study period: Jan. 2011~ Dec. 2012 (2 years)

3. Background and necessity of the study

O The technologies through modern non-destruction and organization
analysis 1s being introduced in the safety diagnosis method of
facilities through classic partial destruction of concrete structures,
and beyond the ultimate strength design code and the allowable
stress design code in the load-bearing capacity evaluation of the
past, now limit state design code was introduced in load-bearing
capacity evaluation and it is being utilized in structure design and
diagnosis.

O On the other hand, in case of durability, although various
experimental techniques are being introduced, it is a little difficult
to really use it for design or diagnosis of structure.

O While efficiency and reliability of design and diagnosis work is
being improved gradually as the forefront analytic equipment was
developed, the introduction of durability and load-bearing capacity
evaluation system based on the latest theory that can maximize use
in practical affair is needed.

O Especially, in case of concrete hydraulic structures belonging to
dam, reservoir, although it is installed in the environment like
mountains or plain where frost damage in winter season is severe,
it is omitted from durability evaluation list. Also, in case of

load-bearing capacity evaluation, the establishment of consistent

XVi



seismic performance evaluation technique and the reflection of

character for hydraulic structure is weak.

4, Main study contents

4.1 1% year study contents

1% year assignment is about development of durability evaluation

system of reservoir structures, main study contents are as follows.

O Analysis of present state of inspection of reservoir structures.
(durability evaluation part)

Excavation of portable on-the-spot concrete powder collection
device.

Suggesting of thermal analyzing technique for the estimation of
neutralization of concrete.

Developing the estimation technique of concrete strength through
thermal analyzing.

Suggesting the evaluation techniques of neutralization and F&T
Action(freezing and thawing action) as state evaluation item in
safety inspection. The data from the National Weather Service
are used for F&T Action.

Developing a system that embodied the estimation technique, and
the evaluation technique suggested in this study.

Building relevant reservoir facility DB for the system efficiency.

4.2 2™ year main study contents

2" vear assignment is about development of load-bearing capacity

XVii



evaluation system of reservoir structures, main contents are as follows.

O Analysis of present state of inspection of reservoir structures.

(load-bearing capacity evaluation part)

O Arranging load-bearing capacity evaluation plan of reservoir structures.

@)

Developing structural analysis models specialized in each structure

that maximized practical applicability based on arranged evaluation plan.

@)

A study on validity of the present seismic performance evaluation method.

@)

Deducing seismic performance evaluation plan specialized in hydraulic

structures.

O Embodying load-bearing capacity evaluation system connected to

durability evaluation system.
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4 wde AFEP BF NUA JEAQHNE exd F4E

W A2 FEALE 2 1 (DSC - differential scanning calorimetry),

o
ol
o
rlr

ne
g
b
2

o3t FTHHIE Sl T HEA(TGA: thermo gravimetric analysis)

E 359 25&5 oW 100CH LA A9 &5, 100~300
THZ A R ¥ o] E(mono-sulfate) 52 &4, 400~500 ColA F4kstz
7ol g, 650~900Cal A ghiabzbsre] getito] gt &8 AHE 3}
Evto] dojup= ZL ofyA|uk,
o] XujAolnE AME F3l&o] d& 7hste] 400~500 CollA
Abstzbg o] gl 650~900 CollA ghabzbgo]l geil Ao FEWstE =
3o = A Ca(OH)29 CaCO39] BHFH < FA o] 7hsatth(<1d 2.16>).

?

Free water sulfate Cal0H), CaCo,
100 300 400 500 650 900°c
< ¥ 216 > AHME &4 #F

o7 33 AT A3 <a¥ 217>3 o] $dF AHE HdS T F
AN

Zold FAES] £ dEMANRE <a¥ 218 219>3 o] EA
sttt = A 57de] AAE A e FAERWANA 2mAe] A=

ol Al 10.89%, 4.5mmz ool Al 7.99%, Tumzlolel Al 7.03%9] FTHFFAE HAW

W ErE A 34d AAs =9 A9 25mmol A 7.11%, 7.5mmel Al 6.04%,
88%9 FTHALE B Aoz el FgAdte wel ol
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[1] B-4-210-12-1mm_2nd ngb-5s3
TG

80 N\ RIe421002-1mm 15 ngbss
16
(3] 84210.12-1men_3rd ngb-ss
16
Bl
b
75 ?
200 400 600 800 1000
P Temperature /°C

< IY 217 > FYAE 33 vtE 4F

TG /%

100 4

95 4

o .
Mass Change: -1.03% |3

90 4 e
[1] chenmang_C3_2mm_1st ngb-s53 i
—— TG s tass Change: -7 899
(2] chonmang_C3_4 5mm_1stngb-ss3 S, | MEmE O
-TG - ~
12} chanmang_C3_Tmm_1st ngb-ss3 L
e Te .
85 N
1 Mass Change: -10.80 % |y
200 400 600 800 1000
& Temperature /°C

< 39 218 > ZHolH(2, 45, Tm) &Y AX(HDA(ET F 57937
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TG /%

100 -
98 -
96 4
94 4
[1] nehong_c1_S5rmm_15 ngh-ss3
- TG
92 4 [2] nohong_ci_10mm_1st ngh-ss3
T - ]
[3] nohong_c1_15mm_1st ngb-ss3 Mass Change: -3 88 % i
— TG
90 -
100 200 300 400 500 600 700 800

Temperature /°C

< ¥ 219 > ZHoH(25, 7.5 12.5m) €A A =FA(FFT §F 3494 H)
<)

<a¥ 220> AGAFAY Zol 2melA 4 dE YEWI dow
TGS s=9 W3t 10.71%7F &% 6507900 CALelol A Yebds o = 3l

%
ot} gERabzgro A ERALZEA(CO2)7F olgrstA A FaFo] 7HAFS HoFa 9l

onl AwHon wAnge] FFE AWK wi = oL g,
3 co, 2
Woeaco, = 2.2743x10.71=24.35(wt, %) olth. & ©@AbzZge] EA% v g@at

o) BAF o] FFPALEES Tl BAAT S 2435%7h B

-
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Flow /(ml/min)
TG /% DSC /(uVimg) Temp. /°C

T e;ﬁ\)
100 1 ~log t2s0 1200
ass Change: -1.41 % -
98 1
. 200 [ 1000
96 - Peak:8053°C, 022122 wWhng [ 0.4
94 - 800
150
92 ke
Mass Change: -10.71 % 600
90 1 100
0.0
88 - onmang_C3_2mm_1st ngb-ss3 400
TG
—_— DSC
—————  Flow (purge1) 50
86 4 — — - — — Flow (protective) L 200
Temp. 11 }-0.2
84{— --“_________________\( ________ 5,
Peak: 89.1 °C, -0.30755 pV/mg f 0 0
T T T T T T
0 20 40 60 80 100
. Time /min
Main  201107-07 12:47  User: STAd48F3 chonmang_C3_2mm_1stngbdaa
: NETZSCH STA 440F3 STA44%F 3A-0360-M File: CONETZSCHIPr €3 2mm_tstngt-ss3
Project:  oura Sample : concrete, 34370 mg Samplecar/TC:  DSCITG CpS/S [TG corr/m. range: 000/35000 mg
Identity:  chonmang_G3_2mm_1st Material : Modeitype ofmeas : DSC-TG / Sample DSC corr./m. range: D00/5000 v
Dateftime: 2011-07-06 2= §:12:55 Carrection file : Segments : n Pre MmentCycles: Ouvac
Laboratary : krc_str Temp.Cal/Sens. Files: TCALZERD.TCX | SENSZEROEXX Crucible : DSCITG pan ARO3
Operator: _ljg Range: 30010, 0(K/min) 1200 |Atmosphere : N2/ -1 N2

< 29 220 > TG/DSC &4 A (AFA)-Z°] 2mn

A5Ae] FAGANGA F2 AT Qe AEzed A 9
q

438 BA d2 <2y 221>0 YeEQon At wE pHe A

(a) A& o
< 9 2.21 > AA e o3 FA43 A
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< X 234 > AA %A ©E pHO AAIHS

Indicator pH range
Tropaeolin O pH 11.1~12.7
Alizarin yellow R pH 10.2~12.2
Nitramin pH 11~12
Thymolphthalein pH 9.3~105
Phenolphthalein pH 8.3~9.5
m-nitrophenol pH 75~85
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CaCO, Contents (wt, %)

CaCO, Content (%, wt.)

35 L
C. = 10,85:472/3
e Cin=25.46
2h
Measured value
20 /
15 + Exterapolated yalue
at cover depth
10} PH—y,
5 - ---h-_- ‘‘‘‘‘‘‘‘‘‘ -
|:| 1 1
0 2 4 3]
Concrete cover depth from surface (cm)
< 3¥ 226 > A8 % BEAH G
2 C, = 25.94In(Y) - 62.94
10 20 30

Service Life (year)

<39 227> T84T gAZaHFY FHEA
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£, =Max(S), S, S)xMax(Cy Co Cy) X F, )
oJ71A, f, ¢ FA FAYE AFAE
S A7 7147
C, S GuCo;, 3+
F o BEARA L] el )7te] upe A4
14
g 12
¥ 10
£ 8
@
t 6
o
™ 4
Q
® 2
&)
0
0 | 2 3 4
Measuring point (No.)
< a9 228 > Zojd &HEe ¥§F 2 SN 71E7]
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class CEKRData

public :
CEKRData(};
TCHAR szMame[186]; JAMEZE 0[S
double dEstimation; JISEAEE "I Al

int nDamType ;

CArray <sClass1, sClass1&> arClass1; BN EE GO

CArray <sClass?, sClass2&> arClass2; FAEEFETE H0]H

CArray <sClass3, sClass3&> arClass3; N8 2R dloly

CArray <sCarbonation, sCarbonation&> arCarbonation; /7 EbAEE 0] E

void AddClass1({LPSTR szMame, double dWeight, double dEstimation);

void AddClass2(LPSTR szHame, double dSize, double dEstimation, int nClassi);

void AddClass3(LPSTR szName, double dWeight, double dEstimation, int nClass2, CUIntArray &arCl4Index);
void DeleteClassi1{int nlndex);

void DeleteClass2(int nlndex);

void DeleteClass3(int nlndex);

void SetEstimation();

void SetClassiEst(int nlndex);

void SetClass2Est(int nlndex);

void SetClass3Est(int nindex);

void SetClass3SubIltem(sClass3 =curData, int nType);
void SetDefault{int nType);
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void CEKRData::SetClass1Est{int nlndex)
{

int nCount = g_cEKRdata.arClass2.GetSize();
CArray <sClass2, sClass2&> ClZ2ofCL1;
sClass2 addItem;

int i(@8);

double dMaxVUalue(@.);

double dWinUalue(5.);

double dU1(@.);

double dSumES{8.);

double dSumS{@.);

double dU2(8.);

double dEc(9.);

//Seek Class2 Data (nClass ==
for (i=0; i<nCountj; i++)
{

nindex)

if(g_cEKRdata.arClass?[i].nGlass1 == nlndex)
{
addItem = g_cEKRdata.arClass2[i];
C120FCL1.Add{addIten);

H

nCount = Cl2o0fFCL1.GetSize();

for(i=0; i<nCount; i++)
dHaxUalue
dHinValue
dSumES +

ATme .

max(dMaxValue,Cl2o0fCL1[i].dEstimation);
min{dMinValue, C1l2ofCL1[i].dEstimation);
Cl2ofCLA[i].dEstimation * Cl2o0fCL1[i].dSize;
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AR HE DS

Ka = tan2 (45-¢/2)
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: 2: 2
| _cosi—V cos¥ — cos
Ka = cos 1 [ ¢

cosi+V cos 4 — cos 20
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<¥ 272> 89 - HELSHAAY

1.00
1.33

0.00
1.00

ol

A

1.00
0.00

Nfo

—
fiTe)
ﬂo

£l

1.00
1.00

ol

N

—_
fife)

LCB1

LCB2

(MPa)

58 HLAY 889

<E 273> 29 -

0.42
0.95

0.68
0.90

6.75
8.98

LCB1

LCB2

AO

BER

+ 2882 (MPa)

<¥E 274> &9 - L LHAAYE T L&Y

0.25
0.47

0.41
0.60

2.07
1.28

LCB1

LCB2

A2

2] 4]

FE&SHAAY dAHE

<¥ 275> &4 -

0.60
0.85

0.60
0.67

0.31
0.14

LCB1

LCB2

AO
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2) YAt HE 9ot bH& A4t
« AgeT AR
<E 2.76> g9 - FHAAH FL}F JAR
axe | agey | HEE =ee
No = =2
kN) | (kN) o3 i A Mo
(m) (m) (kN.m) | (kN.m)
1| S TA(FA) | 49760 | - 3.08 S L
2 | SHTA(AAA) | 497.60 | 38.31 | 3.03 | 8.06 | B | 117.45
3 | DAL AHAA) | 1006.80 | - 5.22 - 52024 -
4 | SRS A(ARA) | 1006.80 | 77.52 | 5.22 | 6.24 | %4 | 4ga.27
5 | A detx 60.37 - 4.98 - | 30074 | -
6 | A gtz - | 3247 | - 5.44 - 197.27
7 | Al BN AFA]) _ 3742.82 _ 3 62 _ 13579.9
g | ulw = ok (4] 7 A]) R - ~ | 2o
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<E 277> €9 - qFHAAFI} FFxE

Vv H Mr
= = 24
(kN) (KN) (kN.m)
Combo DHEG=(1.0)+E2(1.0)
150440 411.06 6771.09
1 [1,3,6,7]
Combo DEBIE(1.0)+&6HE(1.0)+E2(1.0
HISSL0&OISLORES0) o0 o 1 41y 06 | 7071.84
2 [1,3,5,6,7]
Combo DAEGE(0.9)+E2(1.0)
1353.96 411.06 6093.98
3 [1,3,6,7]
RIS o (1.
Combo Loors(o.?) + E21(1.6) +
X &GS (1.0) 1353.96 533.10 6093.98
4 [2.4.8]
* Ao ok ok
<E 278> &9 - YFHAAHI A= oig gdA
Mr Mo
o = S.F
(kN.m) (kN.m)
Combo 1 6771.098 1557.253 4.348
Combo 2 7071.845 1557.253 4,541
Combo 3 6093.988 1557.253 3.913
Combo 4 6093.988 2875.570 2.119
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<E 279> &9 - AHAAFI} SF O q¢A

Hu H
= S.F
(kN) (kN)
Combo 1 902.641 411.069 2.196
Combo 2 938.867 411.069 2.284
Combo 3 812.377 411.069 1.976
Combo 4 812.377 533.105 1.524
x A A Hof gk
<¥E 280> &Y - AHAAFI} AAFHo og ¢+A
a2 o Qmax Qmin Qa SF
. (kN) (kN) (kN) '
Combo 1 263.403 112.698 1967.500 7.5
Combo 2 265.396 125.799 1967 .500 7.4
Combo 3 251.662 86.829 1967 .500 7.8
Combo 4 379.733 0.000 2951.300 7.8
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4. AsEd

/‘ HE-2H A = obA-g Ak
3D FEM &f% = Sy A= \]

TREE At > ot-g AL

<39 264> FAsHE Wty H7F B

* TREIE &F
Mu/ & =dsxfy = (d-al2)

#ﬂs"ffxa‘xﬂs+—mﬁ=ﬂ
2x085x 7, xb
a=hswty /(0.B5xfck ®b) ——mmm—mmmmm——me (2)

(28 ()0 HESHH DIAFHEASZ AsE AT}
— Req As = 1815.665 mn?
Use As = 4053.600 mm* (E2L4 : 100.000 mm)
ISk HE5 - 8.0 EA (= d4053.600 mm2 ) , di = 100.00 mm

= EIH HAE
pnin 1.4/ fy = 0.00350
0.25 yfck /fy =0.00025 ., pmin=0.00350 H&
SE2EE2H| = 0.00200

emax =071 % pb =07 xkl » o= (fck / fy) = {600 / (EOD + fy)} = 0.02089
puse = As / bd = 0.00811
pmex = puse =pmin - B2H 2E, 0K

%

EH e AE
@Mn = 0.65 » 4053.600 » 400 x (500.00 - &/2) = G40.426 kN.m
s a=Asxfy /(0,85 x fck »x b) = 70.B51 nm

= Mu (= 298.927 KN.m) . 0K [2HEE 2.142)

FCHH HEH ZE (d = 400.00 m)
o¥e = 0.75 % 1/6 = Jfck xbxd

=0.75 % 1/6 % v 27 » 1000.00 = 400,00 = 259,808 kN

< Vu (= 384,431 KN) , BEHZ TR,

Aw_req = (384.431 - 259.808) x 150,00 / (400 x 400.00 x <) = 155,779 mm?
Av_use = 397.200 mm* (H16-2.0 EA, s = 150.00 mm)

Vg = 397.200 x 400.0 x 400.00 / 150,00 = 423.680 kN
Vs Max = 2w 427 /3% 1000.0 x 400.0 = 1385.641 kN = 423.6B0 kN .. O.K

&¥n = 0.Y5 x (346,410 + 423.680) = 5775668 kN = 384.431 kN . DK

*

<9 2.65> ASFHI U3E FHrt 24
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o ZAEAAg 9% $8 AE
ATEHEY FA= AAR oste] tdE&S Adtsty 2 od=
# Design Conditionsw
Design Code : KCI-USDO7
Material Data
fe = 24 N/mm?2 (8, = 0.850)
fy = 400, fiz = 400 r‘*.'(l'l'll"ﬁ2 . H H q
Section Data g
B =1000 mm H = 500 mm l e 2 ]
Rebar Data =
Upper : 4/4 - D22 } 1000 |[
Lower : 4/4 — D25
Skin  : 4/4 - D16
Total Rebar Area = 8739 mm?2 (ox = 0.0175)
# Design Force and Moments
M, =  275.0 kN'm, Tu= 0.0 kNm
Vu = 0.0 kN
# Check Tension Bar Ratio and Crack Widths
Acmin = Maxoz?“f= Bd, f 1day = 1444 ¢ Asen = 4084 mm2 -——> 0K
Smax = Min[375(210/f5)-2.5c; 300(210/13)] = 171 ¢ s= 202 mm —> N.G.
A Check Bending Moment Capacitys
Strength Reduction Factor @ = 0.850
Balanced Axis Depth th = 263 mm
Neutral Axis Depth c = 108 mm
Max. Tensile strain g = 000917 > 0.0040 — O.K.
Tension - Rebar Te = -2257.0 kN
Compression - Rebar Ce = 3B80.4 kN
Compression - Concrete  Cc = 1876.6 kN
Design Moment Capacity @Mn = B38.4 kNm
Mu/®Mn = 0431 < 1000 —> OK.
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<E 281> HsHYE - FIAZ=AL
= = sesye | sRsdz | HEuy LY
venz | 400 400 400 400
(Mpa) |4 04 24 24 04
ne | A= D25+8 D25+8 D25+8 D25+8
2% | 5= D25%8 D25%8 D25%8 D258
coiza | B 1000 1000 1000 1000
(mm) H 500 500 500 500
I=SH
40 40 40 40
(mm)
AT HZH L 0.850 0.850 0.850 0.850
REMY=
= 263 263 263 263
(mm)
=2l =
=7 108 108 108 108
(mm)
DIAT
638.4 638.4 638.4 638.4
(kNm)
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2) k& AL
<X 2.82> FHFHYE - dAE AL
2 = oA x PMn Mu SF
kN.m kN.m
SRR (R ) 640.43 275.91 032
Nmays =ore 502.60 387.43 1.30
= E-LICES) 640.43 352.66 1.82
IR (R ) 705.41 509.18 1.56
steae sow 620.68 430.43 1.44
SO ELICES 620.68 300.02 0.07
e 795.41 208.93 2.66
X oo 640.43 ~377.59 -1.70
ot 502.60 525.59 0.96
e 705.41 471 34 1.69
o=ug| sope 640.43 ~407.30 ~1.57
5t 502.60 289.88 1.73
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7z} &= 218 A Y (Dimension Tab), A5 &4 %] (Material Tab),
3l (Load Tab)e] Al 714 o= FAHEG. A dolAe A4 2

sl Abel=E A8 = Qi A5 &AM = Abgshs 237

E JH 9 BEZAGH7F gEEn npA o R shFoA e A4 d
A e 949 et

Do TY

Backfil wall Template =3

Dimension | haterial | Load

Dirmension

Hi [ T m
H2 [ 2m
H3 [ Tim
H4 [ 7 m
HE I T m
HE [
Bi [ 2 m
B2 [ T m
B3 T m
B4 1 m
B& | 4 m
Depth [ & m

Size il

3

Make Madel —» | " Dimension  Maodel

T Ehrieal

<a¥Y 2.69> 9TY &4 d=3g
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@ LY &H

Backfill wall Termplate
Dimension | Materisl | Load |
Dimension
H1 [ 5om
Hz T m
H3 1 m
H4 T m
HE [ 0m
HE 0 m
B1 T m
Bz [ 1 m
B3 2 m
B4 5 m
BE 0 m
Depth 5 m
Mesh
Size |1 m
Make Model —> | " Dirmension " Model
T BT
<2y 270> LF &9 HE3
® Ud 34
Backfil wall Ternplate
Dimension |Material | Load |
Dirnension
H1 [ 10 m
H2 8 m
H3 | 2 m
H4 [ 0 m
HE [ 0 m
HE 0m
B1 T m
B2 [ 1T m
B3 B m
B4 | T m
BS [ T m
Depth | Em
Mesh
Size [l m
Make Model —> " Dimension " Model
Cancel

<ag 271> U¥ ¢4 dZ49
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2) AGH

DO 4FEDEA H5G

Intake Tower Template @

Dimension | Material | Load |

Dimension

R 200 m
UL 50.00 m
LL [ 300 m
WL m
hdesh -

LN 10
DA 1
Load

¥ Self Weight

v Modal Load

W Upper Load

Make Model --> mmm]

Cancel
<a¥ 272> 43 (HFA)ad FHAsdE AEH
Q@ dgE)dd A"
Intake Tower Template

Dimension | Materal | Load |
Dirnension {rm)

Intake Tower

Height [ 3000
Lower Outer Radius | 330
Lower Inner Radius | 250
Upper Outer Radius |—3§U_
Upper Inner Radius IW
Upper Slab
Thickness [ o7
Radius [ &1
Haunch Height |7ﬁ.71ﬁ
Lower Foot-Base
Thickness [ ZE
Fiadius [ &8
Haunch Height ﬁ?ﬁﬁ
Haunch Width [ oEo
Mesh Default Length |71.2§

Make Model —=>

Cancel

<I¥ 273> 943ddE FA5-yg d=3
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©@ AHzdd S

Intake Tower Template
Dimension | Materlal | Load |
Dimension {3}
Intake Tower
Height 550
Thickness 1.00
#-Length \_ 5,00
Y¥-Length | 5,00
1
Upper Slab
Thickness 0.50
#-Length \_ 5,00
Y-Length ‘ 9.00
Lower Foot-Base
Thickness [ 1.00
%-Length [ 4m ] [
Y¥-Length | 9.00 . 4
: I 0
e ]
Gate and Pier ... |
Make Model - |
{ 0K | Cancel
=] 2~ 3
<Y 274> AATEH Hag HE3
=] 2~
3 HAaEE
- N e Ny
D A7+ A5EY
Backfll val Tempiate @
Dimension | Material | Load |
Dirnension
H [ 38 m
B 4 m
h T m
b T m
d1 [ 1T m
d2 T m
Depth 1 m
MH [ 4 m
L 4 m
Make Model —> . £ Diensmn
Cancel

<Y 275> AHAE HSEHY 9=
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@A G #5EY

Backfil Wall Termplata 5|
Dimension | baterlal | Load |

Dimension

H [ 39 m
B I m
h | T m
b [ T m
di [ I m
d2 T m
Depth I m
NH [ 4 m
ME i m

Make Madel > " Dimension " Model
T ]

<a¥ 276> ntAE HSEHE

iy
il
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th ZagE d=PT A

EETERE

<39 277> E2IYE == 4F
Za e §EPEE DBIA FEshe W, F45 g% Fe,
FlEs Y, el AuH oz 8T £ A A s
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A=

e e e
/7 3. IntakeTower tenplate
HLLLELLELLETEL LI E LI LT AL LB E P L L L0 B8 1T LA

Hstruct xTenplatelnTower

/7 1. dinension
xFLOATArray spanz: // story helght
xFLOATArray spanr: // radius

/4 2. aption

%BOOL  bMember [<TC_MEM_CNT]:  // include esch member type 7
%BOOL  bAutoBC: // set boundary cond|tlon 7

#SHORT nSegment;  // seament count

/¢ 3. sectlon and group
®LONBArray secA;  // section Index
®LONBArray grpAs  // aroup Index

£/ 4, Dinension
double dDia;

double dUpperlength;
double dLowerlength;

int nUpperDevide;
int nLowerDevide:
BOOL bSel f¥eisht;
BOOL bNodal 5

BoOL bUpper;

int nMat|;

// Operations

xTemplatelnTower() { Init(); }

void Init(int no=3);

void SetDane()s

void MaksCylinder(s«GaoTemplated gt);

<39 287> AT {4 z=

Struct wTemnlatebyall

%BOOL  nlype; // B4 -
/41, dimension
“FLOAT  arH(B]:
#FLOAT arB(5]:
#FLOAT  fDepth;
#FLOAT  fMeshS:

// 2. Concrete

WFLOAT fFcks /7 SHIIE H=

¥FLOAT fFsh:  // #OIE O

#FLOAT fFus; // EE1t AlY

®FLOAT fFcc:  // S48 AY

int nFTe; A/ ZE MBYH < 0, {Fck, 1:iFsh, 2.fFus, 3. tFec, 4. Min, 5. Max
#FLOAT fEcc:  // BRI

#FLOAT fCWa: // SIRIEE

/3, ElE &

«FLOAT fBWa: // SIRIE
«FLOAT fBFA:  // OF&2E (Back soil Frigtion Angle)
#FLOAT fBSA;  // ZAFT (Back soll Slanting Angle)

«FLOAT fBWF:  // S50 OHE2! (Back sofl Wall Frigtion angle)
I g
«FLOAT fFWa:  // SHRIEEF (Footing Soil Unit Weight)

int nFNS: )

«FLOAT  fFFA; (Foot soi| Fristion Angle)

XFLOAT  fFAP; FE (Foot soil| Adhesive Power)

#FLOAT fFAB:  // SISAIAIE (Foot sof| Allowable Bearing capacity)
«FLOAT fFFC:  // OFEM+ (Foot soil Friction Coefficient)

// Operations

«TemplateB¥al () { Initt): }

void [nit{int nType=0):

void MakeBWal |Typel («GeoTenplateR& at);

void MakeBWal|Type2(xGeoTenp|ateR& gt); // LE 22 QS]]
void MakeBWal|Type3(«GeoTenp atefg at): // UE ZY QS]]

Iy
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