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Oy glaio % ate
S=2019 cm®
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>/
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; 157
<d -
I-Y-F-Y St S5
i
o8 allad wlwl w1k )
bl 05 s & BB Sk slagy
B (9) oo | (hemgi) S5
DL 10 9.0
LL 3.8 5
1 DL+ LL 13.8 14.0
EQ 11.2 21.5
DL+LL+EQ 25 35.5
2 | 0.75(DL+LL+EQ) | 18.75 26.625
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| = 28025407 _ 1315 1440 o/ .
2019 cm
B8 Gy AP
B9 oS gow=T = 26.625 _ 66.56Ton

B9 Joee iiS i = 0.6x 2400 =1440kg / cm®
S8 G5 o2y = 25CM
_ 66.56x10°
' 144025
Ol sl e 11 093 0 plol (o (sl (il i o8 oSS )3 g a1 398 g esimd Ll o)l o>
Do o kBl /YD (golue

=1.85cm

ol b jlre oS i = 0.75%1440 =1080kg /cm®
&S Cuond o,e = 40CM

_ 66.56x10°
2 1080x 40

t, = max{t,,t,} =1.85cm

=1.54cm

g g0 030zl 250x20MM 59 5| B3 359 sl cxlple

S Gy9 o2 =40Cm

3
= 66.56x10° _, c4em
1080 x 40
355g0 03lizsl 400x20MM 5, 51 ks 35 le
e g B8 )9 oniad Ll AdiS g
D =15mm
66.56 x10°
y _ 0090 XY  68.26em
pY U Jib 650x1.5

D9 5o plasl ) 4 53 3 el YY 5 ol 13 35b g 5l siagile YO
i JS Job=25+23x2 =71cm
USE PL450x250%x20  lég 3,9
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USE PL450x400%20  Jl>w 5,4

Uil (o2 359 H5b
V =18.75T
i35_oo o3lizal s Gyl 93 3 PL300X120X10 39 55 jl ol (o Jbt] sl

ol e fge Culis Sl
2x650% D, =0.4F, = 0.4x 2400
D,.x =0.74cm

bl D =7mm

1 ol 4 Jladl (W Gy g J5S
| =8b3+6bd2+d3
P 12
b2
2b+d
1052
2x105+30
_ 8x10.5° +6x10.5%30° +30°
P 12
oeis iy = P e, =12-X=12-2.16 =9.84cm
Sd=Pe, = P(12-2.16) =9.84P

P P

.. s ) fl=— =
e A (2x10.5 +30)2

¢_Tx _9.84P(105-2.16)
y 2l 2(7747)

p
¢o_Ty _9.84P(15)
CU20, 2x(T747)

fo=(f+ 102+ (1))

f, =P \/(0.0098+ 0.0053)* +0.0095* = 0.0178P

x|
I

2.16

x|
I

I =7747cm?®

=0.0098P

=0.0053P

=0.0095P
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i JU @ JUa! (o (39 9 J A

el oo JpST ) ied g i JUSl glp hen b 93 qedges edlitul (3)9 93 5l 4Gl 4 an g b

f, :%«/L2+20.25e12

P =18.75T

L =30cm

e, =9.84cm
3

P 18.75x10 \/302

' 2x30°

650D =557 - D =0.86cm — D =9mm

+20.25x9.84> =557kg /cm

1l b Y

polos oo JUas! g 4 plidl gt 5l O alols &) (g ymad Jaie S5 g (hoj)) oo e ualio 31 oalizal L 9551

Mo =2, Fp
M, =2249.5x1.15% 240010
M., =62.1ton.m .|/ .l/
V x2 13.8x2 7] 7]
W = — — 4.6 ton _
L 6 m d10.4 m 5.2m 0.4\m
< 5 >
v, = 2x0.6x1.1x Mexp . wL, m
L, 2
2x0.6x1.1x62.1 4.6x5.2
V, = +
5.2 2

V,=15.76+11.96=27.72ton
Vi =V, +W L,

Vi =27.72+4.6x0.4

Ve =29.56ton

Mg =0.6x1.1x M, +V L, + M,

Mg =0.6x1.1x62.1+ 27.72><O.4+4.6><0.4><0;24

M =40.99+11.09+0.37 =52.45ton.m
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20 25
25
C-Y-FoY Jle S
F, =0.6F,tb,
F,, =0.6x2400x 2x 25x10° = 72ton
3 FUd (&9
240 |
_ |
|
! 40
|
|
|
| —F
C-Y-FoY Jle S

F., =0.6F tb,
F,, =0.6x2400x 2x 40x10* =115.2ton

iUl slags9 pglie KU dnwlone
M, =min(F,F,)
M, =min(72,115.2) x 0.4 = 28.8ton.m

169 Jb 4 JLail s g (g Cuoglie
(B8 ()9
Foi =l Ry
Ry =0.707t, #x0.3F,
R, =0.707xt, x0.75x0.3x 4200
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R, =650t, =650x1.5=975kg/cm
l,, =30+ 30+ 25=85cm
F, =85x975x10"° = 83ton

ST &9
le = Iw Rw
kg
Rw = 650tW =650%x1.5=975—~=
cm
Iw =40+40=80

F,, =80x975x10° = 78ton

i Jb 4 JUadl &9 slaige pglie S dpwlone
M, =min(F,F,)xd
M, =min(83,78)x0.4=31.2ton.m

109w JU 4 JUa (B39 (55l (g Cunglio (o
(893 (39
S LB jlxe S i = 0.75%1440 =1080kg / cm?
b closyg o)k Sigr Cunglio =F =1080%x 2% 25x10° = 54ton
L YY)
S5 sl syg sy Gign Caglio =Fp,, =1080x 2x 40x107° = 86.4ton
10w JU & JUa! (s 9 (5l (g pglie S dlone

M, =min(F,F,)xd
M, =min(54,86.4) x 0.4 = 21.6ton.m

:Jlail gl KA
M =min(M ,M,, M)

M =min(28.8,31.2,21.6) = 21.6ton.m
Dges Cogi |y Jlasl wb 1 wsb o Mg =52.45tonm 5 9 M = 21.6tonm Jlasl pglie ,S3 oS bl

g gm oolizal i 5 g5l 5 o8 (sl S 51 Jlil s (sl

USE V4% PL350%200%25
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F,=0.6F, th
F, =0.6x2400x 2.5x 20x10"° = 72ton

g JU 4 Jlail (Sod (s§ g pigd Cwglilo cmens
I:WI = IW RW
kg
R, =650t, =650x2=1300—>
cm
l, =2x20=40cm

F, =40x1300x107 =52 ton <72 ton
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V . =7.06x0.945x8 =53.4ton
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f, =P4/(0.0098+0.0053)? +0.0095% = 0.0178P
650D =0.0178P — 650x D =0.0178x29.56%x10° — D =0.81cm > 0.7cm
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P = 29.56T
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650D =878.4 - D =1.35¢cm — D =14>9mm
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Quor =1.1Q, +Q, ) +Q¢, +0.3Q,, Qups =0.9Qp +Qgy +0.3Qy,

Quoz =1.1Qp +Q, ) +Qey 0.3, Quoro =0:9Qp + Qo =030,
Quos =1.1Qp +Q,) -Qpy +0.3Qy, Quou =0.9Qp — Qg +0.3Q¢,
Quos =1.1Qp +Q, ) ~Qex —0.3Qy, Quorz = 0-9Qp —Qex —0.3Qgy
Qs =1.1Q, +Q,)+Q., +0.3Q,, Quoss =0.9Qp +Qgy +0.3Q,
Quos =1.1Qp +Q) +Q¢y —0.3Q Quois = 0.9Qp +Qgy —0.3Q,
Qu7 =1.1Qp +Q.)—Qp +0.3Q¢ Quoss =0.9Qp —Qgy +0.3Qg,
Quos =1.1Qp, +Q. ) -Qgy —0.3Q¢ Quoss =0-9Qp —Qgy —0.3Qg
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C,=1.31
C,=1
C,=1
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Quex = Qs £0.38Q¢
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Quex1 =1'1(QD +QL)+0-38Q ex 10.11Q¢,
QUFX 2 :1'1(QD +QL)+O-38Q EX _o'llQEY
QUFX 3 :1'1(QD +QL)_O'38Q EX +0'1]QEY

Quex s =1.1Qp +Q ) —0.38Q ¢, —0.11Q,
Quex s =0.9Q, +0.38Q ¢, +0.11Q,
Quex s =0.9Q, +0.38Q ., —0.11Q,
QUFX 7= O'gQD -0.38Q EX +0-1]QEY
Quex s =0.9Q, —0.38Q ¢ —0.11Q¢,

Qur o =1.1Q, +Q,)+0.38Q , +0.11Q,
Qury 10 =1.1Qp +Q,)+0.38Q ., —0.11Q,
Quey 1 =1.1Q, +Q, ) -0.38Q ¢, +0.11Q,
QUFY 12 :l'l(QD +QL)_O'38Q EY _O'llQEx
Qury 13 =0.9Q, +0.38Q , +0.11Q,
Qury 12 =0.9Q, +0.38Q ., —0.11Q.,
QUFY 15 = 0'9QD -0.38Q EY +0'11QEX
QUFY 16 — 0'9QD -0.38Q EY _0'11QEX
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IPE240 6.12 38.7
IPE270 6.62 409
IPE300 7 42.25

IPE330 6.96 44
IPE360 6.9 45
IPE400 6.68 46,51

F =1.1><2400:2640sz
ye cm

b _420 420 _
2t~ JF,. 2640

h 3185 3185
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t,” JF. /2640
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IPE 300

A =53.8cm’

l,, =8356cm* l,,=604cm*
S,, =557cm?® S,,=8lcm?®
Z,.,=628cm* Z,,=125cm°®
.= 12.5cm r,,= 3.35cm
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%% 30 5365 5365 248 ) ate
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0.71 [F, 2400

Mg =Z.F,
F,. =1.1F, =1.1x 2400 = 2640kg / cm®

— Mgy = Z.F,, =628x2640x10™° =16.58ton.m
— Mgy =Z.F,, =125x2640x10° = 3.3ton.m

F iy jlere J S -

ﬁ:O<O.15

Foe + Muo, + Moo, <1.0
kP, mkM ., mykoEy

Pr=0 , Myox =0.0tm, M, =46.1t.m—> 33,5 oo duwlie 01 plosl sla Juloo

PUF+ Mo, + Muo, <1.0
kP, m,kMg, mykMCEy
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A, _ kI 2.0x330 1086
[P 6.08

2 _ kI _2.0%330 641
I 10.3

2=108.6 - F, = 2400 kg/z—>Fa:830 kg/ﬁ
cm cm

P, =1.7xAxF,=1.7x106x830x10"° =149.6 ton

I, =350cm
635b
| f =635X24=3110m
JF, V2400
5 5
| = 14x10°  14x10 _992¢m
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M. =—xS xF
CE 3 b

S Mg =2x83_3>< F, =§><938><969><105 =15.15T.m

- MCEX :%X 8272 X Fb =§X327X969X105 =5.28T.m

A =64.1—F, =4898kg/cm® — P, :EFeA—> P,, =270880.7 kg
23 ’

4 =108.6 > F, =1706.38kg/cm® — P, = % F.A— P, =94370.23kg
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R = 88 4050150 <5
P, 149.6 P
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kP, P P B
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KAFyLB m, &M pee, myKM PCEy

izzen Al e = 0.75 (1Y) Jgix illao (2T i i (B)late) SNl g 5 (0529) (5l B 4y 5 L
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37 3 * 3
0.75x149.6 x 10 6310 g 63x10 :
25 0.75%|1-— 2 1,528x10° 2x0.75x|1-— " |41515x10
0.75x 94370.23 0.75x 270880.7

0.56+25.78+1.38=27.72>>1
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F. =1.1F, =1.1x 2400 = 2640kg / cm?
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A=27cm’
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do )8 ,ki=13.9 cm
dg) ola> s =0.65 cm

d e 21.4
t 0.65
3
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r
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7
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C.= =1315
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= A<C,

A=87.2= F, =995kg /cm’
P.c = Q. =1.7x995% 27 = 45671kg

Pl 45671x820

AC = 5
E.A  2.1x10°x27

=0.66cm =6.6mm

sl 590 iS gy5= Ax F, = 27x2640 = 71280kg

_T.L  21280x820
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Frame Hinge Property Data for FH3 - P

Edit
Paint Force/SF Dizp/SF
0.4 -10.
0.4 -10. "l
0.4 1.5
0.4 -1,
0. 0. *—+
1. 1.
1. 12 |
0.8 12
T 15 [w Hinge iz Rigid Plastic
[ Spmmetric
Secaling for Farce and Disp
Foszitive Megative
[w UseYield Force Force SF | |
v UszeYield Disp Dizp S5F | |
Acceptance Criteria [Plastic DizpsSF]
Fositive Megative
- Immediate Occupancy ||:l.25 |-EI.25
Life Safety 7. [-.
- Collapse Prevention |9. |-E.

[ Show Acceptance Criteria on Plot

Tupe

{* Farce - Dizsplacement

" Stress - Strain

Ii
™ Cancel

V¥ Jbe UG

sl 0 0313 s by 5 Sy gl Sty o Sliasles

F,. =1.1x F, =1.1x 2400 = 2640kg / cm’

IPE330 yu (5l

Z =804cm®, ¢, =7.5m,1, =11770cm*
Qe = ZFye
Qe =804 x 2640 = 21.23ton.m
D _606< 20 _g17
2t

ye
h 438 g
t, F
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a:96'y b =119y ,c=0.6

10 =0,
LS =66,
CP =80,

_ZF,l,  804x2640x840

Y BEI,  6x2.1x10°x11770

Frame Hinge Property Data for M - M3

=0.012Rad

Edit
Moment/SF Fotation/5F
0.6 12
-0.6 -10 '
-1 -10 Lkl
-1 -1
1] i
1. 1. .'f
1. 10.
0B 10.
0E 12 [w Hinge iz Rigid Plaztic
[w  Syrmmetric
Scaling for Moment and FRotation
Puozitive Megative
™ UseYieldMoment  Moment SF |21230, |
[~ UseYield Rotation  RAotation SF [0.012 |
Acceptance Critena [Plastic Ratation/SF)
Positive Megative
- Immediate Dccupancy |'|. |
[ Life Safety 3 |
- Collapse Prevention |2 |

[~ Show Acceptance Critena on Plot

Type
{* Moment - Raotation

" Moment - Curvature

Ii
B Cancel

E-V-F Jbe JSCS
Ogww Sy Jardo duw e
IPB 240
Z,,=1053cm*,Z, , = 498cm®, A =106cm’

Y
Qe =M =1.18ZF, (1—P—) <ZF,

ye
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F,.. =1.1F, = 2640kg /cm*
P, =AF, =106x2640x10~° = 279.8ton
p =41ton
&5 caz»ZF,, =1053x 2640x10°° = 27.8ton.m

Cand Cg 1 ZF, = 498x2640x107° =13.15ton.m

P _ 4 _g17<015
P, 2798
ZF ¢
g,="rleq- P
6EI, -~ P,
27.8x10° 330 41x10° .
_ 1- —0.0055 Rad
T Bx21x10° x11260 & 279.8x10° P 097
13.15%10° x 330 41x10°
_ 1- ~0.0075 Rad  aws
T Bx21x10°x3923 & 279.8x10°) TP

09581 )b ol VY o5
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500 v, =414ton

400
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300 248ton
200
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09625
v x1=0.55
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{1+(0.55—1)>< 0'7}
C, = TS = 171=C =1l cqr o 2
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C =1
C,=1
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3

T 2
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2
0'172 x981=1.24cm
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PRI
IPE 240,M _, =1.76ton.m IPE 270,M ., = 2.52ton.m
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IPE360,M ,,, =11.3ton.m IPE 400,M ., = 21.0ton.m
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Poe =44.9ton, M o, =0.52tm, M, =4.52tm

449x10° 0.85x 0.52x10° 0.85x 4.52 x10°
+ +
0.75x149.6 x10° 44.9x10° 5 44.9x10°
2x0.75x|1-———— " [x528x10° 2x075x|1-— " |x15.15x10°
0.75x 94370.23 0.75 x 270880.7

0.4+0.23+0.22=0.83<1

3 5 5
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Mupe €Mk Mg, ; MUDy = myKM PCEy
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strip
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ol g calisee loisy e s < A = A (2.3m,3.6m, 20cm) Ac =0.0027mm
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RBCD ZE-I'E-%K RBCD :5037 KNlcm
1
Agep = ; Agep =0.002mm
BCD
Ayan =Ap+Agep
A, =0.002+0.0003 = 0.0023
A, = KN R, = 4347.83KN /cm
Ay (€M)

omwb b ey by — e 5w =4350KN /cm

a =4350/10000 = 0.435
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=59%(18.4) =0.92m, V =1512KN, Tx =(1512)(0.92) =1391KN .m
= Jobo sbsly 35 590

e, =5%(9.4) =0.47m, V =1512, Ty = (1512)(0.47) = 711KN .m

b 515 (@
= 2o by 45 9,

e, =5%(6.4) =0.32m, V =200KN, Tx =(200)(0.32) = 64KN .m
= Jobo sbsly 35 590

e, =5%(9.4)=0.47, V =200, Ty =(200)(0.47) = 94KN .m
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20,5 (oo duwle
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One =42mm, 5, =55mm Omax | One =55/42=1.31>1.2
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el Gl A o bl odye slisly A3 el (ol oy ool b

A Heka]
1.25,, (1.2)(42)
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el ly: T =1.2(1391) =1670KN .m
b )y :T =1.2(64) = 77KN .m
iJsb sty A5 59 ol

5,, =18.4mm,s, =19.4mm &5 /5, =19.4/18.4=1.05<1.2
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8l (o3 (Jsbo sty A5 (sl (Bolar iomn (Rl 4 glast cnlple

S ol 5 o8
ISyt g 0digus J 518 sbas! (gl (5,135 ,)L LS )5
Quo1 =1.1@Qp +Q. ) +Qgx +0.3Q¢, Q,0s = 0.9Q, +Q,, +0.3Q,,
QUD2 =1'1(QD +QL)+QEX _O'wEY QUDlO =0'9QD +QEX _O'SQEY
Quos =1.1Q; +Q_ ) Qg +0.3Qgy Quoir =0.9Qp —Qgy +0.3Qgy
Qs =11Q, +Q.) Qg —0.3Q¢, Quo1z =0.9Qp — Qg —0.3Qgy
QUD5 =1'1(QD +QL)+QEY +O'3?EX QuDlS = 0'9QD +QEY +0'3QEX
QuD6 :11(QD +QL)+QEY _O-KQEX QuD14 = 09QD +QEY _O'SQEX
Qu;=11Q, +Q,)—-Qg +0.3Q, Quozs =0.9Q, — Qg +0.3Q¢,
Quos =1.1Qp +Q. ) —Qgy —0.3Qx Quots = 0.9Q, — Qg —0.3Q,,
5 faasss a3igad S (shise! (gl 538 e
Qe
= i—
Qr =Qe C,C,C,.J
C =131
C,=1
C,=1

29 o B 5 53 JZ2 ke 03l (o (535 e e sl 0350 s e oS & a5
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QUFX = QG * 0'38QE
QU,:Y = QG + O.38QE

Quex: =1.1(Qp +Q, ) +0.38Q¢, +0.11Q,
Quexz =1.1Qp + Q) +0.38Q¢, —0.11Qy,
Quexs =1.UQp + Q) —0.38Q¢, +0.11Qg,
Quexs =1.UQp + Q) —0.38Q, —0.11Qy,

Quexs = 0.9Q, +0.38Q, +0.11Q,
Quexs = 0.9Q, +0.38Q,, —0.11Q,,
Quex7 = 0.9Qp —0.38Qg, +0.11Qy,
Quexs = 0.9Q, —0.38Q;, —0.11Q,,

Quexe =1.UQp +Q, ) +0.38Q¢, +0.11Q¢,
Quexio =1.UQp +Q, ) +0.38Qg, —0.11Q,
Quexn =1.1(Qp + Q) —0.38Q¢, +0.11Q¢,
Quexzz =1.1(Qp +Q) —0.38Q¢, —0.11Qq,

Quexs = 0.9Q, +0.38Q., +0.11Q,
Quexa =0.9Q; +0.38Q¢, —0.11Q¢,
Quex1s = 0.9Q, —0.38Q,, +0.11Q,
Quexis = 0.9Q, —0.38Qg, —0.11Q¢,
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MQce = Qyp
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Uit il adlge = (359 KN ) c0s(0.79) = 252 KN

S-Y-F Yl JSb
QUD :Vine = Ani fvie
= = KN
fe =V o =238KN/
Ani = ke Sl colses x Bl Jobo

A, =0.2x5.75=1.15m?
Qce =1.15x238 =274KN
m=1.0

mMQce = (1.0)(274KN ) = (274KN ) > (252KN ),0k
iSan il 15 VL D oslazal gy 2 s e sl (lile (SlebL
)lis Sawd )3 ()57 S5y e Sl = (419KN)
Sawd 44l5 = arc tan (Jgb / ¢lis,l) = 0.29 rad
il by adlge = (419KN ) x 05(0.29) = 401KN
Quo = 401KN
A, =0.2x85=1.7m?
Q.e =1.7x238=405KN
m=1.0
MQce = (1.0)(405KN ) = 405KN > 401KN ,ok
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D9 (o @i Bedil o sl Bl om (e
il Sawd agly = arctan (Job / gls,l) = 0.32 rad

5wR, =R, =66666KN /m

R, =370370KN /m
Y R =503762KN /m

C sl 4lgsd
6Hlid S 5> (5700 S9y8 perjSle = 150KN
Jsles o5 il aidge = (150 KN ) x 0s(0.32) = 142 KN

V, =V, =V (R/ZR) =142KN (66666 /503702) =19 KN
V, =142KN (370370/503702) =104 KN

V=19 Vr=104 V=19
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:C oAl
Quo =19KN
A, =0.2x1.2=0.24m?
Qg =0.24x238KN /m? =57.1KN
m=1.0
mQge = (1.0)(57.1KN) =57.1KN > Q_, =19KN,0K
:B b
Quo =104KN
A, =0.2x3.6=0.72m?
Qe =0.72m?x238=171.4KN
m=1.0
mQge = (1.0)171.4KN) = (171.4KN) > 104 KN ,OK
Jgpd Sluzel S b s956 = 57.1KN + 57.1KN + 171.4KN = 285.6 KN
D slael ,lgs3

ol (6Lt Sisd 3 (g5 (95 wonSlo = 181KN
oyt o8l adlge = (181KN ) x c05(0.32) = 173KN

V, =V, =V(R/XR) =173KN (66666 /503702) = 22.9 KN
V, =173KN (370370/503702) =127.2 KN

V=229 Vg=127.2 Vc=22.9
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Qup = 22.9KN
A, =0.2x1.2=0.24m?
Qe =0.24x238KN /m? =57.1KN
m=1.0
MQge = (1.0)(57.1KN) =57.1KN > Q,, = 22.9KN ,0K
:B ol

Qup =127.2KN

A, =0.2x3.6=0.72m’
Qg =0.72m2x 238 =171.4KN

m=1.0
MQ. =(1.0)(171.4KN) = (171.4KN) >127.2KN ,OK
Sged slazel S iy 69,0 = O7T.1IKN + 57.1KN + 171.4KN = 285.6 KN

CiSon b C sluial Jlgpd 1 i e litke by b
b Sawd aygl; = arctan (Job / gls,l) = 0.32 rad
oy 8 adlge = (250.6KN ) x c0s(0.32) = 238KN
5w R, =66666 KN /m = R.
Ry =370370KN /m
2z =503702KN /m

V, =V, =V(R/ZR) = 238KN (66666/503702) = 31.5KN
V, = 238KN (370370/503702) = 175 KN
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Qo =315KN
A, =0.2x12=0.24m?

Qg =0.24m?x 238KN /m? =57.1KN

m=1.0 (FEMA 310 Table.4-5)
MQe = (1.0)(57.1KN) =57.1KN > 31.5KN,OK

Q,, =175KN

A, =02x3.6=0.72m’

Qg =0.72m2x 238 =171.4KN

m=1.0 (FEMA 310 Table.4-5)
MQqe = (1.0)171.4KN) = (171.4KN) <175KN,N.G

Jp3 slizal JS by 595w = 57.1KN +57.1KN +171.4KN = 285.6 KN
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33,5 o dssle Job celaygilo,] HUanl L5 malud 28 (25 bl Mg oyt sl B dad Conglie
woondd sk a5 = 1.25(300MPa) = 375MPa

23,5 (o dulone (6 Sguels acly (bl (g Cud b

M oy =439KN .M, M., =266KN .m

:.59.3 &‘?15 ).3]).3 dﬁﬁ@bb&&»l b)ﬂo&@a.wb)y)n ulo.o-tw d]).g m u.»).a.o

M, My _qo__ 732 62.3
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ror ojlw (il (w g Coglio /58]~ 0, g Jua

o-T-F Jlo S

Ly )3 s J 55 5 o8
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P 315 53
i Sl 52
Cuto i 5= Mp" = 220KN.m
e ied 5= My =408KN.m
w5 bl sl BB cuglio= M. =164KN.m , M.~ =389KN.m

M "D /C =220/164=1.3<2.0

D /C ratios :
M D/C =408/389=1.05<2.0

(8l o p5 spdy JSS 5L YF e Jodlljgios 9 Y5 Joao 3ibo)
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Ll o

MM " = (L5)164KN .m) = 247KN .m > 220KN .m,0K
MM~ = (1.5)(389KN .m) = 584KN .m > 408KN .m,0K

Syrge Cule i ,S0 = Myp" =155KN.m
S0 (e (phed Sl = Myp ™ = cunl jal alad b (ite )X e
355 b sl LB cuglio= M =316KN.m
D/C ratios:M"D/C =155/316=0.5<2
(8l oo (05 ndy KB 5LV Joalljgisd 9 Y5 Jgu Jgio (3:b)
MM " = (1.5)(316KN.m) = 474KN.m > Q,, =155KN.m,OK

CiSod A 31,5 W i
sl
Cato piad S 05,5 = Mp" =119KN.m

e (oot S 8,0 = Myp =399KN.m

2 bl o el BB cwglie= M " =164KN.m , M~ =389KN.m

M "D /C =119/164=0.7<2.0

D /C ratios :
M ™D/C =399/389=0.9<2.0

(43 o oS 5y JS5 15+ Jodgins 5 75 Sy Sy 30)

mM ;. = (1.5)(164KN.m) = 246KN.m > 119KN.m, 0K
mM ;. = (1.5)(389KN.m) = 584KN.m > 399KN.m,OK

Cato pied S 05,5 = My =184KN.m

e (et S 0850 = Mp ™ =398 (0 5laid g by bawg > (ke (e S
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35 b 55 lal LB coglie = M =316KN.m
D/C ratios: M*D/C =184/316=0.6 < 2.0 (x5 (s, S5 54)

MM “. = (1.5)(316) = 474KN .m >184KN .m,ok

ok bl oy

Jme )3 g (25 Lawg 3)She cl sl 0350 j5ie diow Cjg0 4 (gt 4 5 Ll Jore ) 5 b (b 38
JBlis el a8 i alaiie 5 48,5 55 clad,Kho S Sglie Y5+ aallygis d-Y=5 iy Lolul sl o gl JLas]
(B oo Jsbo 3529 51 (8,5 Jlai )3 0570) 22,5 (oo dslee o5 0 & 134 Blp Ll by

17.2
f.=—""1 <f
S db 19 y
sl 3lol B L, (5135 Jsbo b 03l 3,5e )3 o8 canl o5 Sl £ abileo () 53
bl o 3,8 s 15 T 93,8 = d,
b-Y-F Jlo S
st a8 Jlail 4l 5> Jobo (sl Shee (sl Cunglie
17.2

S

f =§x 200mm =158MPa < 300MPa,use f, =158MPa

il i e ) 5a8 3, Slo (g b 339 Jsb 5198 o 3 4l 5 (e a5 s (sl (VL (sl Sk
S5 s3] e o by J55 5 3 50
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2 sl
03)ly Cuto S p 855 = Myp” =24.8KN.m
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6) Dcon6 =0.9D -1.43E
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1238 | 8470 | 01 | 50.0 | 67.0 | 07 | 1910 | 570 33
115.8 | 847.0 0.1 59.6 67.0 0.9 206.0 | 57.0 3.6
123.7 | 847.0 0.1 49.6 67.0 0.7 191.0 | 57.0 3.3
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8 3.6 59.58 214.50 11 2.6 52.97 137.72 14 2.36 37.38 88.30
9 3.3 49.58 163.60 12 1.09 37.89 72.00 15 1.73 23.59 40.81
1 3.40 42.34 143.96 3 3.10 40.63 125.95 5 1.80 31.64 57.00
2 3.40 42.27 143.72 4 3.10 40.60 125.86 6 1.80 31.64 56.95
> 243.75 | 830.71 > 209.88 | 533.33 > 147.94 |  284.06
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3)Qups = 0.9Q; +Q¢
4)QUD4 = 0'9QD _QE
2350 JyiS iy sabaly bl (B dy sljline da S (3 I g
QUD < mKQCE
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’ (ton.m) (ton.m) maM (/)Mun
1 64.0 56.4 1.13 0.97
2 64.0 56.4 1.13 0.97
3 59.2 56.4 1.05 0.97
4 59.2 56.4 1.05 0.97
5 34.5 84.6 0.41 0.90
6 34.5 84.6 0.41 0.90
90 by oaigud J S (W @
29dc0 (wyp 25 SISHL OS5 b 9,0 bawgs oxigd S (sla oM
Qe
-0.+— “<E
QUF QG ClCZCSJ
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L ogiuw )3 (oihod ;5 9 (5 y97%0 (S90 Syl J S @

A1y a3y Ly anb unglia iyl 41,5 0y 93 (ied 5 (5900 (90 ply 1 Cov & i sl gl
ol yeme ya e b Mup (Sl (sla K bl cowd 4 Y8 a5 (F-Y) s Gollaoe g0 awgi odigd JyiS sla )l
Cawl 2 dolro u»lm]f u»)).\) SHNe .).:] Cawdy (\C—Y‘) Ao d.;ugo JSW )a.w ]a.wy b.ﬁyf: J),uf dLb)l; ;4;5).: u»lw‘):



feov bojlw (gilugs 43 51054 (sl — puind Juad

(ol &S

Pur ()57 9568 Sln Xy Js> (b (sed KMy

Pur crse 5558 sln Y s J> (b (ded S Mg

Pur ()57 595 98> L X ygne Joo 5Ll 390 (pled Caoglin :M e

PUF 570 5508 s3> LY poome Js> jlaiil 550 (odied Cuoglio :M e,

ECROE

Xygome Jo> (hed (lp (g M g 5 M

Yoo Jo Gied sl g M o s My

90395 0)95% 93 (o JyuS &yl Cunl 0 4S5 JlaS 55 (e 93 Jlie (] 3 (i (pied OB Sl 4 g5 L

98 o0 03l 2 G900 4 (59 alai

Gl 04 dAMENN=F Jou 10 Lo ygiw o pds Hlxe S s

B gt )3 ey e J 55 N Jga

ol | pue | Po | Poe {MUD} el ol paled » (Sl

sac | (ton) | (ton) | Por  |LMAMee YA:-
7 90 700 | 0.13 1.05 0.87
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(Bert =25% ) Sl ool pae o> ol (oo e Colins duoline =0
S 52 53 (655 SVl e =)0
W, =27k, .Dp*. B =2xwx235.4%0.17% x0.25 =10.69 tom.m

W,  10.69
=~ = =15.72 ton o 5 Cooslio —Y—0
Qs 4D, 4x0.17 e kel S5

Qq 15.72 ton
k, =k ——%=2354-—""2=143 — o Slis aygib i~
¢ p, 0.17 m




2] Slije 5 3990 (LGBl (§Tojy) (6 jlutr (W04 gL gy (sloid),

k, ~ 10k,
i Ry 5l sy —F—0)
D, = Q _1572 4415 S eled (5 pis =
k, —ky 9x143
15.72
poa - Qo 1572615 2 oy (Sl ; ~0-0
" R’ 1200 2 Slodtn JS glatis g
Atotal
Apr e :%:00043 m? Reg =4 CM ’
N 3 bdinn glad
Q, =18 ton
Qq 18 ton
kru er — ke —-——=2354-——-=1295 — oY 5L s =70
Poer = Teft p 0.17 m FOT I 09

e iS5 Codgasme Hlae dws | odel Candy glatio paw yiSTas bl y (Arp) e Shis KoY colie dulxe —F

Ag by (B Codgime 9Py By i5)S Codgime AgpSls

N 'P(DL+LL)max _ 3x136.2

_ =0.408 m?
A o 1000
p = OWor _6x12x2724 010 0
E..r 50000x1.5
t= & = Oﬂ =0.12 m
y 15
K t
AS _ rubber _ 129.5%0.12 =0.31 m2
G 50

Avtat = A A ,=0.408+0.013=0.421 m?

A =%=%=o.m m’ , d=050 m

Sy Y Coubus s -V

d 50
f=—= =1.cm
4S  4x125
t
n=—=2_12
t 1
(13L o STH2 5¥s 3l 359 i) 1Sy SadsY ol 60V 68 sla5)9 Cwolbus pusi —A
4t P 3
t, = ——oehime 4X1X136'2X1O =0.22cm > 2mm t, = 2.5mm
A F. 0.1128x 10 x (0.6 x 3600))

A = 0.5(0.52 sin‘{%} -0.17 x 0.47} =0.1128m°

¢ =(d*-D2) = [0.50% ~0.172) = 0.47



1) bojlw (gilugs 43 51054 (sl — puind Juad

oWl )b Jpus -4

P, =+/P.P.

crit

=0.00307 m*

| _7Zd4 _7z><0.54
64

64
P, =GA, =50x 7(0.24> —0.04%) =8.8 ton

2(E| 2
p -7 (EDa _7*BY _g9550

E t2 0122

0.00307 _ 51 tonm?

(El),, = E. (%)I — 50000

P, =+/Ps.Pe =+8.8x34955 = 554.6ton

SF — Pcrit

PDL+LL+EQ

_ 5546
166

=3.342>10

gl gy Jps -

] oo Cawd 4y i Ll 5l W36 5L ) ol B 5,8

2
_EcA_50000x7x0.25° oo 0 ton
t 0.01 m

r

K

_ P(DL+LL)max _ 1362

£e ~ > =0.0139
Kyt,  9.8x10°x0.01

fo =656, = 6x20%0.0139 =1.043
4

o s 2 00y 0+ 395 53 Vgane ialesl | Juols (V) StV (S5 olog 25,5
& 5
< =3 ~166=1043<1660K

Esc S

S Gl ) 655k 1)

K
K, =2 1850 gy g7 TON

N 3 m
h=12x1+11x0.25+2%2.5=19.75cm
D d'PDL+LL+EQ 0.5x166 —0.46m

S =
T Poiee Ky xh 166+ 61.8x0.198



2] Slije 5 3990 (LGBl (§Tojy) (6 jlutr (W04 gL gy (sloid), £y

Vb 4l oY

_1856 O
m

Qs _ GAu , Qs _50x7(025°-004°) 18

keﬁ = k
D, t D, 0.12 0.17

rubber

V =K., .D, =185.6x0.17 =31.55 ton

(Sl Jaloss) ylois b g5 )1 3 905 2395 @

29 &9 Wb 5 Ay B ol s SBs8 ojlw glis)l o Vo al by pla

=y
2 wih,
=
ojlw W 13 (Nl U 98 Jgsa VY-F Jou
o aib (55 | akb el | b jlels,l | wh F ton) | vicon) | M, em)
(ton)W, | (m)H, (m)h, (ton.m)
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1 68.1 3.5 8 544.8 10.1 24.61 136.92
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o 180 11.5 — 1702.5 31.55 —
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B 3 14.49 | 72.83 | 58.34 | 795.50 | 46410.27
S 4 551 | 20.79 | 1528 | 795.50 | 12155.24
9ol 5 2641 | 72.83 | 46.42 | 838.50 | 38924.01
9ol 6 0.00 | 43.40 | 43.40 | 838.50 | 36386.71
S 7 3.12 | 24.68 | 21.56 | 795.50 | 17153.21
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wall = 05 x415.43 = 207.715 ton

W, wila = 89.13 x 0.30 x 0.30 x 1850 = 14.840 ton

°

w = 14.84 + 207.715 + 521 x [0.620+(0.2><O.150):| = 561.205 ton
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v = 0.33x0.30x1.2 x561.205 = 66.671 ton
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66671

g1 = ————=2894912.8cm?* =90 m*?
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W =1x0.30x0.30x1850 =166.5

found

W, = 6524.5kg
As foundation — 40x100 = 4000 sz
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F, =0.8385x0.252 = o.2113t0%12
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S = % 91 =§ 9 C =%
bh? 2
Jobo oy 5 S =T=100x404 — 26666 cm’
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Wall.NO.1

Wi/ OP, (Jrf) f:’]’)' 1/6 x (Li-1+Li+1) | 2/3 x Min (Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 1.02 | 330

OP | 232 1.90 G
WL | 110 | 3.30 0.77 127 G NG

op | 232 1.90 G
WL | 1.02 | 330 0.70 127 G NG

op | 1.87 | 1.90 G
WL | 130 | 330 0.72 127 G G

OP | 245 1.90 G
WL | 110 | 330 0.82 127 G NG

OP | 245 1.90 G
WL | 125 ] 330 0.78 127 G NG

op | 225 1.90 G
WL | 110 | 330 0.75 127 G NG

oP | 225 1.90 G
WL | 127 ] 330 0.75 127 G G

OP | 225 1.90 G
WL | 110 | 330 0.75 127 G NG

op | 225 1.90 G
WL | 1.10 | 3.30

Wall.NO.2
W1,/ OP, (Jr;’“) frl:))‘ 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 630 | 3.30

oP | 1.02 | 3.06 NG
WL 1.05 | 3.30 0.34 2.04 G NG

(0] 1.02 | 3.06 NG
WL | 115 ] 3.30 0.62 0.53 G G

OoP 2.70 | 0.80 NG
WL | 2273230 0.62 0.53 G G

OoP 1.02 | 3.06 NG
WL | 150 | 3.30 0.55 0.53 G G

OP 2.27 | 0.80 G
WL 2.15 | 3.30 0.55 0.53 G G

OoP 1.02 | 3.06 NG
WL | 159 | 330 0.55 0.53 G G

OoP 2.25 1 0.80 G
WL | 2.15 ]330 0.55 0.53 G G

oP | 1.02 | 3.06 NG
WL | 123 ]330

)I%DZWL
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Wall.NO.3
W1,/ OP, (Jrf) Erl:))' 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 1.11 ]330

oP | 1.02 | 3.06 NG
WL | 2.56 | 3.30 0.49 0.53 G G

OP | 1.90 | 0.80 G
WL | 223 | 3.30 0.49 0.53 G G

oP | 1.02 | 3.06 NG
WL | 2.15 ] 3.30 0.55 0.53 G G

oP | 227080 G
WL | 1.62 | 330 0.55 0.53 G G

oP | 1.02 | 3.06 NG
WL | 2.15 ]330 0.55 0.53 G G

oP | 2.25 | 0.80 G
WL | 077 | 330

d925 555k 93 Sl Ledl oo o a8 cl Slajlas d bgopo ¥ g ¥ by J, S a8 09 5 drg ™
Slal la 88 g al iy ogphe by, ol S s o03b SO gl las a S Slajled (o 1] o)l

33,50 J5S 35 ol )3 bajlond ool sl (F b ) 925l

Wall.NO.4
W1,/ OP, (Jr;’“) fm)) 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 1.65 | 3.30

(0] 2.90 | 1.90 NG
WL 1.75 | 3.30

Wall.NO.5
W1,/ OP, (Jrf) Erl:))' 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 130 | 3.30

oP | 245 1.90 G
WL | 110 | 3.30 0.82 127 G NG

OP | 245 1.90 G
WL | 1.25 | 3.30 0.78 127 G NG

oP | 225 | 1.90 G
WL | 1.10 | 3.30 0.75 127 G NG

oP | 225 1.90 G
WL | 127 ]3.30 0.75 127 G G

oP | 225 1.9 G
WL | 110 | 3.30 0.75 127 G NG

oP | 225 1.9 G
WL | 1.05 | 3.30
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Wall.NO.6
N
W1,/ OP, (Jr:; f;’) 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 13.15 | 330
Wall.NO.7
WI;/ OP; (‘J&’; fm)) 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 5.86 | 3.30
oP | 1.02 | 3.06 NG
WL | 055 | 3.30
Wall.NO.8
65 |
W1,/ OP, (Jrf) frl:’) 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 6.12 | 330
OP | 3.06 | 3.30 NG
WL | 644 | 330
Wall.NO.9
s
W1,/ OP, (Jr:; Em)) 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 6.12 ]330
OP | 3.06 | 330 NG
WL | 6.44 | 330
Wall.NO.10
W1,/ OP, (Jr:; fm)) 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 6.12 ]330
OP | 3.06 | 330 NG
WL | 6.44 | 330
Wall.NO.11
65 |
W1,/ OP, (Jrf) frl:’) 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 6.12 | 330
OP | 3.06 | 3.30 NG
WL | 6.44 | 330
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(Cond. 5, Cond. 6) 548 by, J,u8 —o

F 90 boyd J,18
| il Jeb | hik colue |l IS S | colue
s pb ) (m?) ) (m?) cond4. | cond5.
1 20.41 38.78 31.72 104.68 NG NG
2 12.32 21.38 31.72 104.68 G G
3 9.48 14.49 22.07 72.83 G G
4 2.90 5.51 6.30 20.79 G G
5 13.90 26.41 22.07 72.83 NG NG
6 0.00 0.00 13.15 43.40 G G
7 1.02 3.12 7.48 24.68 G G
8 3.06 10.10 15.67 51.71 G G
9 3.06 10.10 15.67 51.71 G G
10 3.06 10.10 15.67 51.71 NG NG
11 3.06 10.10 15.67 51.71 NG NG

(Cond. 7) Jlgss ()5 5 3l 55k alols Jpus -

Josll 5503 b 3olan Ungadly abols J 5

S o6 | () o> Jsb | (451 s> Jsb | (2/3 hops) | (2/3 hopo) | Ly> (0.66hy) | Lo> (0.66h,)
1 1.02 1.10 1.25 1.25 NG NG
2 6.30 1.23 2.02 2.02 G NG
3 1.11 0.77 2.02 0.53 G G
4 1.65 1.75 1.25 1.25 G G
5 1.30 1.05 1.25 1.25 G NG
6 0.00 0.00 0.00 0.00 G G
7 5.86 0.55 2.02 2.02 G NG
8 6.12 6.44 2.18 2.18 G G
9 6.12 6.44 2.18 2.18 G G
10 6.12 6.44 2.18 2.18 G G
11 6.12 6.44 2.18 2.18 G G

25 Culd 3929 J 1S5 -V
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