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i 9 | 10 0.8602 0.8512 | -0.06 | -0.06 | -0.051 | -0.051
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3 0.000 0.180 0.007
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9 0.029 0.038 -0.012
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12 -0.045 0.039 0.002
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14 0.047 0.028 0.007
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a 1| 2| 0.898| 1.001 | 4.69 |-3.339 | -8.738| -9.966
b 2 | 3| 0516| 0.898 | 6.562 | -1.531 | -9.697 | -8.841
c 3 | 4 |-0.135| 0.516 | 8.109 | 0.466 | -12.88 | -10.018
d 4 | 5 (-0.920 | -0.135 | 8.541 | 1.813 | -18.008 | -13.332
e 5 | 6 |-1.445|-0.920 | 5.166 | 1.762 | -19.687 | -18.322
f 6 | 7 |-1532|-1.445| 2.124 | -0.956 | -21.262 | -19.082
g 7 | 8 | 1.226| 1532 | 0.718 | 3.281 | -22.838 | -19.915
h 8 | 9 | 0539| 1.226 | 3.581 | 5436 | -24.42 | -20.877
i 9 | 10 | -0.315| 0.539 | 3.532 | 7.703 | -21.731 | -21.906
j 10 | 11 | -0.944 | -0.315 | 2.06 6.2 | -20.608 | -19.612
k 11 | 12 | -1.253 | -0.944 | 0.149 | 3.919 | -21.333 | -19.229
I 12 | 13 | -1.309 | -1.253 | -1.182 | 1.92 | -23.801 | -20.754
m 13 | 14 | -1.253 | -1.309 | -1.92 | 1.182 | -20.754 | -23.801
n 14 | 15 | -0.944 | -1.253 | -3.919 | -0.149 | -19.229 | -21.333
0 15| 16 | -0.315 | -0.944 | -6.2 | -2.06 |-19.612 | -20.608
p 16 | 17 | 0.539 | -0.315 | -7.703 | -3.532 | -21.906 | -21.731
q 17 | 18 | 1.226 | 0.539 | -5.436 | -3.581 | -20.877 | -24.42
r 18 | 19 | 1532 | 1.226|-3.281 | -0.718 | -19.915 | -22.838
s 19 | 20 | -1.445 | -1.532 | 0.957 | -2.124 | -19.083 | -21.263
t 20 | 21 | -0.920 | -1.445 | -1.762 | -5.166 | -18.322 | -19.687
u 21 | 22 | -0.135 | -0.920 | -1.813 | -8.541 | -13.332 | -18.009
v 22 | 23 | 0.516 | -0.135 | -0.467 | -8.109 | -10.018 | -12.88
w 23 | 24 | 0.898 | 0.516| 1.531 | -6.563 | -8.841 | -9.697
z 24 | 1 | 1.001| 0.898 | 3.339 | -4.69 | -9.966 | -8.738
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) _ 2
Design concrete strength Fek= 24 N/ “"“2
. . . N fsyk= 300 N/mm* (When smaller than D19, SD295)
Specified yield point strength of steel fsyk= 350 N/mm? (When D19 and above, SD345)
Part of section to be checked Roof (upper slab) Side wall (upper end: outer side)
o X Toughness is not considered. Toughness is not considered.
Safety factor - - : :
Ultimate capacity Ultimate capacity
. Concrete Y € 1.00 1.00
Material factor
Re-bar ys * 1.00 1.00
Memiber factor Bending * Axial force 1.00 1.00 ]
Concrete 1.00 1.00
vb Shear —
Re-bar 1.00 1.00
Structure factor vi 1.00 1.00
Bending moment Md kN‘m }.69. I.E 169.16
Design v foe | N'd kN 94.89 103.54
stress -
Shear force Vd kN 103 .54 94.89
Width b cm 100 100
Height h cm 50 60
Dimension
Cover dt cm 10 10
Effective height d cm 40 50
Safety check for bending moment and axial force
4— D19 4— D18
Tension 2
Sectional reinforcement cm —
ectional _ .
area As= 11.48 As= 11.48
of re-bar
Compression 2
reinforcement cim
As= As= ()
Flexural capacity | Mud | kN-m 178.42 295.73
v i-Md/Mud 0.949 0.75
Judgment v i-Md/Mud<1.0: 0K OK OK
Safety check for shear force
% 0— D13 0— D13
Shear reinforcement cm
Aw= 0 Aw= 0
Clearance of bar Ss cm 100 100
Design yield strength of bar fwyd Nj"mmlZ
Shear capacity Vyd N 200.35 222.90
yi-Vd/Vyd 0.517 0.426
Judgment ¥ i-Vd/Vyd<1.0:0K OK OK
Judge for failure mode
L=Md/Vd = =
Vmu=Mud L - =
v i*Vmu/Vyd — -
Judgment -y i-Vmu/Vyd<1.0:0K . -

* For failure mode judge, 0.83 is used.
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. Pl PV
Design concrete strength fek 24N mmz
- . . N fsyk= 300 N/mm” (When smaller than D19, SD295)
Specified yield point strength of steel foyk= 350 N/mm® (When D19 and above, SD345)
Part of section to be checked Side wall (lower end: outer side) Side wall (lower end: inner side)

Safety factor

Toughness is not considered. Toughness is not considered.

Ultimate capacity Ultimate capacity | |
. Concrete Y C 1.00 1.00
Material factor e - —— o
Re-bar ys * 1.00 1.00
Member factor ,A,_Efn_(iiig .._IfuiiElA f?mf_ — 1.00 B __l.'(_)_O e SR
Concrete 1.00 1.00
vb Shear e S
Re-bar 1.00 1.00
Structure factor vi a 1.00 7 7 1.00
Bending moment | Md kN-m 248.25 219.07
DR avialforee | N'd kN 149.98 -144.73
stress c= i Sl e =3 SRR S-S
Shear force Vd kN 22158 126.41
Width b cm 100 100
Height h cm 50 50
Dimension — — e e
Cover dt cm 10 10
Effective height d cm 40 40
Safety check for bending moment and axial force
4— D25 4— D25
Tension ) 2 D i i
Sectional reinforcement cm S S I S L
ectiona _ .
area As= 20.28 As= 20.28
of re-bar
Compression , —— — S e
reinforcement cm ]
As=0 As=
Flexural capacity l Mud | kN-m 303.32 939 .03
v i-Md/Mud 0.819 0914 |
Judgment 7y i*Md/Mud<1.0:0K OK OK
Safety check for shear force
N . 3 2-- D13 0— DI13
g . | o
ear reinforcement cm AW= 9.54 R 1
Clearance of bar Ss cm 100 100
Design yield strength of bar § fwyd | N/mm? 300 ]
Shear capacity Vyd N 269.53 205.90
vy i-Vd/Vyd 0.822 0.614
Judgment v i*Vd/Vyd<1.0: OK OK OK ]
Judge for failure mode
L=Md Vd - —
Vmu=Mud,”L - 1T - : j
v i-Vmu/Vyd - -
Judgment v i*Vmu/Vyd<1.0: 0K 2 N - Ty

* For failure mode judge, 0.83 is used.
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Design concrete strength fek= 24N/ "”"2
Specified yield point strength of steel fsyk 300 N/’ (When smaller than D19, SD295)
pec yieldp gt fsyk= 350 N/mm® (When D19 and above, SD345)
Part of section to be checked Floor (lower slab end: lower surfacqd) ~ Floor (lower slab end: upper surface)
Toughness is not considered. “Toughness is not considered.
Safety factor . — 7 S S -
. . Ultimate capacity | Ultimate capacity |
C ¢ 1.00 1.00 f
Material factor|————— orerete Y€ 47 T I -t— e
Re-bar ys * 1.00 1.00 k
Bending * Axial force 1.00 1.00 I
Member factor —- B S s ——— e ———
vb X Concrete 1.00 1.00
S - . - S ]
“ Re-bar 1.00 1.00
Structure factor vi 1.00 1.00
Bendingmoment | Md | kNem 248.25 ] 219.07
Desian e | N'd | kN 221.58 82.02
stress i O O RS NI L - s o g g ]
Shear force : V’d kN 149.98 144 .?3
widh | b | cm 100 100
Height | h cm 50 50
Dimiengion [r—— ] et mr— e i —
Cover dt | tm 11 11
Effective height d i cm 39 39
Safety check for bending moment and axial force
4- D25 4~ D2b i
Tension ‘e ! T o
onal reinforcement | cm S — S S S —_
Sectiona ?; As= 2028 | As= 20.28
area :
of re-bar |
Compression | ) — - - -
| reinforcement poems I L
i As= As= 0
Flexural capacity 1 Mud ; kN-m 310.96 ! 246.67
. yIMd/Mud 0799 . _0.889 .
Judgment v i*Md/Mud<1.0:0K OK OK
Safety check for shear force
\ 2 - D13 2- D13 |
. I s e | o
Shear reinforcement cin Aw= 254 Aw=— 751 1
Clearance of bar Ss cm 100 100 i
Design yield strength of bar ! fwyd | NV/'mrn? 390 B o 300 , ]
Shear capacity Vyd N 271.82 240.50 yl L N
yi-Vd/Vyd 0.552 0.602 |
Judgment vy i*Vd/Vyd<1.0: OK OK OK
Judge for failure mode
L=Md,/Vd - a
Vmu=Mud /L ; -
v i-Vmu/Vyd —
Judgment 7y i*Vmu/Vyd<1.0: 0K -

* For failure mode judge, 0.83 is used.
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Py =OL1'EC31'T'Uh

7
P, =0.117x0.117 x -~ 2:5x10° 6.6 175 _ 8631 24(KN)

143.87

W8 axio ) (glojy) e 5 (BU (gyee 5 (V)
TE-A U, +U,

P,=a,-& T 5
P, =0.117x0.117 x = 2'5’4);12; <66 0175+0087 _ 5175 akn)

| il i 3 oy e § g2 b s (1)
Mh =a, .&2 ﬂuh

LZ

4x1m?x25x107 x14.050

M, =0.943x0.118 x % 0.13993 =10426.88(kN.m)

143.899°
o8 a3 (goj,) i ) 58 (s e (1)
4.1 -E-I,
M, =0, &, 'T'UV
2 7
M, = 0.948x 0.140 x T Zl'j; ;(7)2 x13.023 _ 6.0875 = 7211 32(kN.m)

)Pl 3850 3 W6 g (B gy ej S0y > s U, Uy

%-SV - T, -COSLZ=%x1x0.883xCOS mx3.3
T 2-H = 2%

U, = =0.175m
U, =U, /2=0.175/2=0.0875m

.l?};él ).)

se 2390 (3B g (Bl axio )3 g (5ygme Cax 3 ojl & e Sl G,S J s 10, Ly, Oy

! = L =0.117
2‘7[ 2 ZXTC 2

DT ()
AL 0.011x 203

Otl:
1+(
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o= = - - 0.943
T+(C5 ) 14 SET e
Xz -L 0.088 x143.87
o, = 21 = 21>< = 0.948
1T+(C5 ) 1 SXT e
Ay - L 0.090 x143.87

s9e 2 505 @3B g (BBl axiio )3 5 (gypme Ca 53 (eed (B S Ay Ay, g

\/ Ky \/ 210388 _ 4 o11m

E-A \25x10" <66
_ K 21038 _ 0 0sgm
Ve, 25><10 x14.050
s o3 _0.000m*
{E: 25><107><13 023
J2x143.5 = 203

omej B ey 1Ky, Ky, Ky

A
I

. =C,-G, =15x21038 = 31557kN/m’
K,=C, G, =1.5x21038 = 31557kN/m?

K, =C, -G, = 3.0x 21038 = 63113kN /m?
K; (K, (K| awle ¢l aesls :C,, C,, Cy
C, =15
C,=15
c, -
J‘)C“‘“Ls‘“’)" J?"\":Gs
G, == \v2 =% 111.955 = 21038kN / m?

g
Jlasl b )8l 25 Gials e 8, €0 &g
£, =900- L% =900x143.87 ¢ =0.117
£, =1.16x L *® x10° +890 x 1%’

=1.16x143.87>° x10° +890x0.088°" =0.118
£, =5.31x L7 x10° +145x A5’

= 5.31x143.899 %" x10° +145x0.090*° = 0.140
E=25x10" KN/m* .z ebo) Jose :E

A=(4x3.9)—(3x3) =6.6M* =,gl5 ahis paws : A

U@l9wjbw)bwﬁ1ul‘wlh, IV
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I, =1/12x(3.9x4° —3x3°) =14.050m*
I, =1/12x (4x3.9° —3x3°) =13.023m*
Owej > loj) L zge ok L
C2-L,-L, 2x98.80x264.75

L= =143.87m
L,+L,  98.80+264.75

L'=+/2-L =+/2x143.5 = 203m
L, =V -T.=4-H=4x24.70 = 98.90m
L

, = Vs - T, =300.0x 0.8825 = 264.75m

O O Ao (g adado Wi wWiylp Y-1-4-Y-)

Bl aio (V)
P,'=P/~/2 =15257.99//2 =10789.032kN
M, '=M, /~/2 =10426.88/+/2 = 7372.918kN.m
P=y2-P,7+2-P,? =/2x8631.24° + 2x 64734 =15257.99kN

B axans (V)

P,'=P/+/2 =11780.55/~/2 = 8330.106kN
M,'=M, /+/2 =7211.32/+/2 =5099.2kN.m

gl s J 55 Y411,
D9 plsl JSST glate s (35 Jlas )3 b (o5 dpuslone
Bl o > Lhed cud b (V)
M, = 7372.92(kN - m) < M, , =19708.87(kN - m) — OK
W dxbio ) (hed )b (V)
M, =5099.2(kN - m) < M., = 20211.06(kN - m) — OK
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Design concrete strength

Specified yield point strength of steel

f'ek = 24 N/mm”
fsyk=

fsyk=

300 N/mm® (When smaller than D19, SD295)
350 N/mm® (When D19 and above, SD345)

Part of section to be checked

In horizontal plane

In vertical plane

Toughness is not considered.

Toughness is not considered.

Safety factor —T —
i Ultimate capacity L B Ultimate capacity
Concrete Y C 1.00 1.00
Material factort— —
Re-bar ys * 1.00 1.00
) Bending - Axial force 1.00 1.00
Memt;erbfacmr Concrete 1.00 1.00
Sh
e Re-bar 1.00 IQ(L ]
[ Structure factor vi 1.00 1.00
Bending moment Md kN-m 7372.92 4075.56
Design Axial force N'd kN 8330.11 8330.11
stress L —
Shear force Vd kN 0.00 0.00
Width of flange b cm 400 390
Width of web bw cm 90 100
. ) Thickness of flange t cm 50 40 -
LTS 00 Heighl h i em 390 } 400 ) |
Cover dt cm 20 20
Effective height d cm 370 380
Safety check for bending moment and axial force
28— DI13 28— D13
Tension 9
. reinforcement cm
Sectional As= 35.56 As=_35.56
of re-bar . 28— D13 28— D13
Compression 2
reinforcement cm o
As= 35.56 As= 35.56
Flexural capacity ‘ Mud | kN-'m 19708.87 _20211.06
- v i*Md/Mud 0.375 - 0.202 .
Judgment v i*Md/Mud<1.0: 0K OK OK
Safety check for shear force
Shear reinforcement z
o Aw= 0 Aw= 0
Clearance of bar Ss cm
Design yield strength of bar fwyd N/mm2 1 N
Shear capacity Vyd kN 803.33 905.96
v i-Vd/Vyd 0.000 0.000
Judgment v i-Vd/Vyd<1.0:OK OK { OK
Judge for failure mode
L=Md, Vd - -
- —
Vmu=Mud /L _L -
y i*Vmu/Vyd 1 -
I ’ A e L - .3 E—
Judgment v i*Vmu/Vyd<1.0: OK 7 |

* For failure mode judge, 0.83 is used.
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U,=—U,(2) = L 0175 =0.124(m)

J2
S S 30 53 o) oSy aials 1 Uy (2)
(+1YOM 545 o5y b 0y &) 1 Z(M)
R} Ooge & 2pd 485 a5 ) ail ol 38 S Oypar Oyl aSle) (5yeme Car D (e (e Al
Ll oo
Uy =0, - U, =0.117x0.124 = 0.0145
2,5 (o0 dple pj Billas ‘Uj‘ SrpPe Co ) (oomd S0 i
luj| =, -u; =0.0145x 6.19862 = 0.07234(m) = 7.234(cm)
o) 3

o, = L = L =0.118

2 2
L T 1{0.463]
B, 0.196

B1=\/ﬁ-|=\/L377'8X25=0-282
25%10" x 6.6

(VVYVIA 255 g2y S s ) g S )3 (o) b et 1Ky
_ 2-m-l 2nx25 _0.772

V1

L' 203.504
(ZYY/0F Mg g9y b i &) Jolro zgo Job : L
e 2y, |coshp, —cosy,|
: B, sinhB,
_— 2x0.772|cosh(.282) —cos 0.772)| _ 6.19862(m)
i 0.282 x 5inh(0.282) T

JUa! (511 Colaged Y-V oY1
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YA/ «[++m +/d- m Asl
Y/ «/++ m V/++ m As2
Y/ «/++m V/A- m As2
\z \Fl VA m Acl
N - /- </Y-m As3

Sy SBL (V)
W, =4.00x (26 +0) =104(kN/m)
<) Bjg (V)
W, = Ay, =6.69x24.5=163.905(kN/m)
(Ag ) by SB by caglie (Y)
(429) Vo =)l S (b Cuoglio aygl;
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t=1.9m
Q, =2D (c-t)=2x18x1.9=68.4(kN/m)
Sliwlgym )Lid 5l 36 (S i (7)
U, = (5.40—3.30) x Bx10 = 2.1x4.0x10 = 84(kN/m? )
gl Sy el gddie ol Hlad 5l a6 S s (V)
L, =1.0(xsb e «/¥YY FL Luwgie)



S NS wilbolw (oo ;) (b sloin], YV¥

(=18.0x0.5+17.0x2.8 +(16.0-9.0) x1.9 +(17.0-0.9) x0.2)
U, =L, xo,xB=1.0x71.5x4.0 = 286(kN/m)
sl cops (A)
E - W, +W;,; +Q, + Qg +Q,
; U, +U,
104 +163.9+0.819 +40.9+68.40 378.0
84 + 286 370.0

1.02
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