MIDAS Information Technology Co., Ltd

= MEMBER NAME : C01

1. General Information

(1) Design Code : NSR-10
(2) Code Unit :N, mm
2. Material
(1) F'. : 28.00MPa
(2) F, : 420MPa
(3) Fys : 420MPa
(] [ ] (] L] [ ) [] [ ) []
L] L]
L] L] %
[ee]
L] L]
L] L] (] L] L ] L] L] L]
1200
3. Section
(1) Section Size 11,200 x 850mm
(2) Ly :4.000m
3L :4.000m
(4) Ky :1.000
(5) Ky :1.000
(6) Splicing Limit :50%
(7) Frame Type : Braced Frame
4. Load Combinations
General Forces Factors
PU MU)( MU VUX VU
No | CHK Name (kN) | (knem) | (knem) | (kN | (kN | Cme | G B
- PM LCB22 169 811 -130 59.19 235 0.600 0.600 0.600
- Vx LCB2 420 0.000 -228 150 0.000 0.600 0.600 0.600
- Vy LCB22 169 811 -130 59.19 235 0.600 0.600 0.600
1 Yes LCB1 278 0.000 -147 99.03 0.000 0.600 0.600 0.600
2 Yes LCB2 420 0.000 -228 150 0.000 0.600 0.600 0.600
3 Yes LCB3 365 0.000 -227 122 0.000 0.600 0.600 0.600
4 Yes LCB4 352 4221 -190 126 -1.182 0.600 0.600 0.600
5 Yes LCB5 338 0.000 -152 129 0.000 0.600 | 0.600 | 0.600
6 Yes LCB6 352 -4.221 -190 126 1.182 0.600 | 0.600 | 0.600
7 Yes LCB7 385 243 -71.83 141 70.43 0.600 | 0.600 | 0.600
8 Yes LCB8 385 -243 -71.83 141 -70.43 0.600 | 0.600 | 0.600
9 Yes LCB9 362 811 -154 130 235 0.600 0.600 0.600
10 Yes LCB10 342 811 -225 121 235 0.600 0.600 0.600
11 Yes LCB11 319 -243 -307 111 -70.43 0.600 0.600 0.600
12 Yes LCB12 319 243 -307 111 70.43 0.600 0.600 0.600
13 Yes LCB13 342 -811 -225 121 -235 0.600 | 0.600 | 0.600
14 Yes LCB14 362 -811 -154 130 -235 0.600 | 0.600 | 0.600
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15 Yes LCB15 193 0.000 -133 60.37 0.000 0.600 0.600 0.600
16 Yes LCB16 179 4221 -94.76 63.66 -1.182 0.600 0.600 0.600
17 Yes LCB17 165 0.000 -56.96 66.95 0.000 0.600 0.600 0.600
18 Yes LCB18 179 -4.221 -94.76 63.66 1.182 0.600 0.600 0.600
19 Yes LCB19 212 243 23.02 78.55 70.43 0.600 0.600 0.600
20 Yes LCB20 212 -243 23.02 78.55 -70.43 0.600 0.600 0.600
21 Yes LCB21 189 811 -59.42 68.13 235 0.600 0.600 0.600
22 Yes LCB22 169 811 -130 59.19 235 0.600 0.600 0.600
23 Yes LCB23 146 -243 -213 48.77 -70.43 0.600 0.600 0.600
24 Yes LCB24 146 243 -213 48.77 70.43 0.600 0.600 0.600
25 Yes LCB25 169 -811 -130 59.19 -235 0.600 0.600 0.600
26 Yes LCB26 189 -811 -59.42 68.13 -235 0.600 0.600 0.600
27 Yes LCB27 199 0.000 -105 70.73 0.000 0.600 0.600 0.600
28 Yes LCB28 312 0.000 -169 112 0.000 0.600 0.600 0.600
29 Yes LCB29 207 0.000 -128 68.76 0.000 0.600 0.600 0.600
30 Yes LCB30 199 2.532 -105 70.73 -0.709 0.600 | 0.600 | 0.600
31 Yes LCB31 191 0.000 -82.61 72.71 0.000 0.600 | 0.600 | 0.600
32 Yes LCB32 199 -2.532 -105 70.73 0.709 0.600 | 0.600 | 0.600
33 Yes LCB33 222 170 -22.84 81.16 49.30 0.600 0.600 0.600
34 Yes LCB34 222 -170 -22.84 81.16 -49.30 0.600 0.600 0.600
35 Yes LCB35 206 567 -80.55 73.86 164 0.600 0.600 0.600
36 Yes LCB36 192 567 -130 67.61 164 0.600 0.600 0.600
37 Yes LCB37 176 -170 -188 60.31 -49.30 0.600 | 0.600 | 0.600
38 Yes LCB38 176 170 -188 60.31 49.30 0.600 | 0.600 | 0.600
39 Yes LCB39 192 -567 -130 67.61 -164 0.600 | 0.600 | 0.600
40 Yes LCB40 206 -567 -80.55 73.86 -164 0.600 | 0.600 | 0.600
41 Yes LCB41 290 0.000 -170 99.93 0.000 0.600 0.600 0.600
42 Yes LCB42 284 1.899 -153 101 -0.532 0.600 0.600 0.600
43 Yes LCB43 278 0.000 -136 103 0.000 0.600 0.600 0.600
44 Yes LCB44 284 -1.899 -153 101 0.532 0.600 0.600 0.600
45 Yes LCB45 301 128 -90.90 109 36.97 0.600 | 0.600 | 0.600
46 Yes LCB46 301 -128 -90.90 109 -36.97 0.600 | 0.600 | 0.600
47 Yes LCB47 289 426 -134 104 123 0.600 | 0.600 | 0.600
48 Yes LCB48 279 426 -171 99.07 123 0.600 | 0.600 | 0.600
49 Yes LCB49 266 -128 -215 93.59 -36.97 0.600 0.600 0.600
50 Yes LCB50 266 128 -215 93.59 36.97 0.600 0.600 0.600
51 Yes LCB51 279 -426 -171 99.07 -123 0.600 0.600 0.600
52 Yes LCB52 289 -426 -134 104 -123 0.600 0.600 0.600
53 Yes LCB53 127 0.000 -85.85 40.47 0.000 0.600 | 0.600 | 0.600
54 Yes LCB54 119 2.532 -63.17 42.44 -0.709 0.600 | 0.600 | 0.600
55 Yes LCB55 111 0.000 -40.49 44.41 0.000 0.600 | 0.600 | 0.600
56 Yes LCB56 119 -2.532 -63.17 42.44 0.709 0.600 0.600 0.600
57 Yes LCB57 143 170 19.27 52.87 49.30 0.600 0.600 0.600
58 Yes LCB58 143 -170 19.27 52.87 -49.30 0.600 0.600 0.600
59 Yes LCB59 126 567 -38.44 45.57 164 0.600 0.600 0.600
60 Yes LCB60 112 567 -87.90 39.31 164 0.600 | 0.600 | 0.600
61 Yes LCB61 96.06 -170 -146 32.02 -49.30 0.600 | 0.600 | 0.600
62 Yes LCB62 96.06 170 -146 32.02 49.30 0.600 | 0.600 | 0.600
63 Yes LCB63 112 -567 -87.90 39.31 -164 0.600 | 0.600 | 0.600
64 Yes LCB64 126 -567 -38.44 45.57 -164 0.600 0.600 0.600
. Rebar

(1) Main Bar

* lLayer-1 :22-5-#8(C.=50.00mm, As=11,213mm?)

* Layer-2 :-

* Layer-3 -

* Astotal :11,213mm?
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(2) Hoop Bar

* End :#4@100
* Middle :#4@100

(3) Tie Bar
* Apply Tie Bar to Shear Check : Yes
* Tie Bar :#3 (Fy =420MPa)

6. Option
(1) Special provisions for seismic design is applied.
(2) Frame Type : DMO( Moderate Energy Dissipation )

7. Calculation Summary
(1) Check Design Parameter

Category Value Criteria Ratio Note
Rebar Ratio ( Min. ) 0.0110 0.0100 0.910 Pmin/ P
Rebar Ratio ( Max. ) 0.0110 0.0400 0.275 P / Pmax
(2) Check Moment Capacity ( Neutral axis )
Category Value Criteria Ratio Note
Moment Capacity ( Dir. X ) (kN-m) 811 1,737 0.467 Mux / 8Mny
Moment Capacity ( Dir. Y ) ( kN-m) -130 282 0.461 Myy / 8Mny
Axial Capacity ( kN ) 169 360 0.469 Pu/ @Pn
Moment Capacity ( kN-m) 821 1,759 0.467 M./ 8M,
(3) Check shear capacity
Category Value Criteria Ratio Note
Maximum Shear Strength ( Dir. X ) (kN ) 150 3,228 0.0466 Vux / ®Vnx.max
Shear Strength ( Dir. X ) (kN ) 150 2,373 0.0633 Vux / BVnx
Spacing Limits for Reinforcement ( Dir. X ) ( mm ) 100 150 0.667 Sx / Sx.max
Maximum Shear Strength ( Dir. Y ) ( kN ) 235 3,170 0.0741 Vuy / @Vny.max
Shear Strength ( Dir. Y) (kN ) 235 1,842 0.127 Vuy / @Vny
Spacing Limits for Reinforcement ( Dir. Y ) ( mm) 100 150 0.667 Sy / Sy.max
(4) Check Dimension by Special Provision for Seismic Design
Category Value Criteria Ratio Note
Section Dimension Limit ( mm ) 850 250 0.294 Dlmfmn'“mit/
Dimmin
Section Dimension Ratio - - - -
(5) Check Rebar Limit by Special Provision for Seismic Design
Category Value Criteria Ratio Note
Amount of Transverse Rebar ( Dir. X ) ( mm?) 471 315 0.669 Ashx.min / Ashx
Amount of Transverse Rebar ( Dir. Y ) ( mm?) 471 455 0.967 Ashy.min / Ashy

8. Check slenderness ratio
(1) Calculate radii of gyration
* ry=0.3D =255mm
* ry=0.3B=360mm
(2) Calculate slenderness ratio

Mlx
My =~ 0.000
My
LU A
M, 0.000
K lux . Mux
* —— =1569<min(34-12 ,40.0) =34.00 - Not Slender
I MZx
ky lu, . My
T 11.11<min(34-12 My 40.0) =34.00 - Not Slender
y y
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9. Check Magnified Moment
(1) Calculate moment maghnification factor

* 8nsx = 1.000
* 8psy =1.000

10. Check Minimum Moment
(1) Calculate minimum eccentricity

* eminx =15+ 0.03D =40.50mm

* eminy =15+0.03B=51.00mm
(2) Calculate minimum moment

* Mminx = Py €minx = 6.845kN-m
* Mmin.y =Py €miny = 8.620kN-m

11. Check design moment
(1) Calculate design moment

* Mcx =My =811kN:m
* Mey = My = -130kN-m
* Mc=821kN-m

12. Check Design Parameter
Calculation Summary ( Check Design Parameter )

Category Value Criteria Ratio Note
Rebar Ratio ( Min. ) 0.0110 0.0100 0.910 Pmin / P
Rebar Ratio ( Max. ) 0.0110 0.0400 0.275 P / Pmax
Rebar Ratio ( Min. ) R
Rebar Ratio ( Max. ) -

000 010 00 03 040 05 060 0 08 0D 10 110 120 1D 140 1K
(1) Calculate rebar ratio

* A;=1,020,000mm?, Ag; = 11,213mm?
* Pmin = 0.0100, pmax = 0.0400, p =0.0110

* Pmin <P < Pmax 9 0.K
(2) Calculate eccentricity

* ex=Mcy/Py=770mm
* ey=Mcx/Py=4,796mm
* e=M./Py,=4,858mm

* Rotation angle of neutral axis = 3.134°
(3) Calculate concentric axial load capacity

* Pp=0.85Fc (Ag- Axt) +f, At = 28,719kN
* Pomax=0.75Pg = 21,539kN
* Pt = fy Ast = ‘4,709kN

13. Check Moment Capacity ( Balanced axis )
(1) Calculate capacity of compression stress block

* B1=0.850

* ¢=507mm, a=f1 * c=431mm
* Acom =478,357mm?

* Cx=16.48mm, Cey =225mm

© Cc=085 * f¢ * Acom=11,385kN
* Mm=Cc * Co=2,564kN-m
* Mpy=Cc * Co=188kN-m
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(2) Calculate capacity of rebar

: ds ] f A F d, Mo dy My
(mm) s (MPa) (mm?) (kN) (mm) (kN) (mm) (kN)
1 862 -0.002100 -420 510 -214 -375 80.27 -550 118
2 674 -0.000992 -198 510 -101 -188 18.96 -550 55.61
3 487 0.000116 23.24 510 11.84 0.000 0.000 -550 -6.515
4 300 0.001224 245 510 125 188 23.40 -550 -68.64
5 113 0.002332 420 510 214 375 80.27 -550 -118
6 104 0.002383 420 510 214 375 80.27 -393 -84.10
7 95.61 0.002434 420 510 214 375 80.27 -236 -50.46
8 87.02 0.002485 420 510 214 375 80.27 -78.57 -16.82
9 78.43 0.002536 420 510 214 375 80.27 78.57 16.82
10 69.84 0.002587 420 510 214 375 80.27 236 50.46
11 61.25 0.002637 420 510 214 375 80.27 393 84.10
12 52.66 0.002688 420 510 214 375 80.27 550 118
13 240 0.001580 316 510 161 188 30.20 550 88.59
14 427 0.000472 94.43 510 48.13 0.000 0.000 550 26.47
15 614 -0.000636 -127 510 -64.83 -188 12.16 550 -35.66
16 802 -0.001744 -349 510 -178 -375 66.67 550 -97.78
17 810 -0.001795 -359 510 -183 -375 68.61 393 -71.88
18 819 -0.001846 -369 510 -188 -375 70.56 236 -44.35
19 827 -0.001897 -379 510 -193 -375 72.50 78.57 -15.19
20 836 -0.001947 -389 510 -199 -375 74.44 -78.57 15.60
21 844 -0.001998 -400 510 -204 -375 76.39 -236 48.01
22 853 -0.002049 -410 510 -209 -375 78.33 -393 82.06
* SF,=325kN
* $Mux = 1,315kN-m
* YMpny =94.07kN-m
(3) Calculate nominal capacity for neutral axis
* Pp=Cc+Ps=11,710kN
* Mux = Max.conc + Mnxbar = 3,879kN-m
* Mny = Muy.conc + Mny.bar = 282kN-m
* M= \/ (Mng) 2+ (Mpy)2 =3,889kN-m
14. Check Moment Capacity ( Neutral axis )
Calculation Summary ( Check Moment Capacity ( Neutral axis ) )
Category Value Criteria Ratio Note
Moment Capacity ( Dir. X ) ( kN-m) 811 1,737 0.467 Mux / 8Mpx
Moment Capacity ( Dir. Y) ( kN-m ) -130 282 0.461 Myy / @Mpy
Axial Capacity (kN ) 169 360 0.469 Pu/ @Pn
Moment Capacity ( kN-m) 821 1,759 0.467 M./ oM,
Moment Capacity ( Dir. X) R B
Moment Capacity ( Dir. Y ) [ e
Axial Capacity N
Moment Capacity Y B B

000 010 020 00 040 0% 08 0N 08 0% 100 110

(1) Calculate capacity of compression stress block

* ¢=138mm,

* Acom = 101,565mm?

* Cx=77.63mm,

+ C.=0.85
* Mn=Cc
° Mny =C.

32[31

Cey =381mm

Acom = 2,417kN

Cey = 920kN-m
Cex = 188kN-m

c=117mm

120 130 140 1%
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(2) Calculate capacity of rebar

: ds ‘. f, A, F d, Mo dy My
(mm) (MPa) (mm?) (kN) (mm) (kN) (mm) (kN)
1 862 -0.015730 -420 510 -214 -375 80.27 -550 118
2 674 -0.011661 -420 510 -214 -188 40.14 -550 118
3 487 -0.007591 -420 510 -214 0.000 0.000 -550 118
4 300 -0.003521 -420 510 -214 188 -40.14 -550 118
5 113 0.000548 110 510 55.88 375 20.96 -550 -30.73
6 104 0.000735 147 510 74.92 375 28.09 -393 -29.43
7 95.61 0.000922 184 510 93.95 375 35.23 -236 -22.15
8 87.02 0.001108 222 510 113 375 42.37 -78.57 -8.877
9 78.43 0.001295 259 510 132 375 49.51 78.57 10.37
10 69.84 0.001482 296 510 151 375 56.65 236 35.61
11 61.25 0.001669 334 510 170 375 63.78 393 66.82
12 52.66 0.001855 371 510 189 375 70.92 550 104
13 240 -0.002214 -420 510 -214 188 -40.14 550 -118
14 427 -0.006284 -420 510 -214 0.000 0.000 550 -118
15 614 -0.010353 -420 510 -214 -188 40.14 550 -118
16 802 -0.014423 -420 510 -214 -375 80.27 550 -118
17 810 -0.014610 -420 510 -214 -375 80.27 393 -84.10
18 819 -0.014796 -420 510 -214 -375 80.27 236 -50.46
19 827 -0.014983 -420 510 -214 -375 80.27 78.57 -16.82
20 836 -0.015170 -420 510 -214 -375 80.27 -78.57 16.82
21 844 -0.015357 -420 510 -214 -375 80.27 -236 50.46
22 853 -0.015543 -420 510 -214 -375 80.27 -393 84.10
* SFs=-2,017kN

* SMux = 1,010kN-m
* SMpy = 126kN-m

(3) Calculate nominal capacity for neutral axis

* P,=Cc+Ps=400kN
* Mux = Mnx.conc + Mnxbar = 1,930kN-m
* Muy = May.conc + Mny.bar = 313kN-m

* M= \/(Mnx)2+(|v|ny)2 =1,955kN-m

(4) Calculate strength reduction factor

* &.min = 0.0021,
+ & =0.005493
* ¢=0.900

(5) Calculate axial load and moment capacities

- @P,=360kN

BMnx = 1,737kN-m

* @M,y = 282kN-m

© @M, =1,759kN-m

* Mux/ @My = 0.467 < 1.000 -> O.K
* Muy / 8Myy =0.461 < 1.000 > 0.K
* Py/@®P,=0.469 < 1.000 > 0.K

* M./ @M, =0.467 < 1.000 - O.K

€rmax = 0.0050
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15. Interaction Curve
(1) PM Interaction Curve

30000(P (kN) 0255
NA =3.134°
27000 Onex = 18667kN
Trrex =-4238kN
24000 Mb = 2528kN-m
Pb =7611kN
21000
18000}
15000 (1595, 14000)
12000 eb=507mm
9000
=
6000 > o
3000 // '
1750, 360) ‘m
t SiSssemEmama=ss 9 M(kN
2 o (82K1Y%)o o o o o o o o
(@) o //@ (@) (@] o o o (@) o
3000 Y S 4 & & & » & 9
-6000

16. Calculate Shear Force by Special Provisions for Seismic Design ( Direction Y ).
(1) Calculate bending strength for design shear force.

* ¢=1.000

* Mnxicw = 0.000kN-m
* Mhxu.cw = 1,940kN-m
* Muxiccw = 0.000kN-m
* Mnxs.cow = 1,940kN-m

(2) Calculate design shear force by special provision for seismic design
* Vey1 = ( Mnxi.ow + Mngucw ) /Lny = 485kN
* Vey2 = ( Mnxicow + Mnxcow ) /Lny = 485kN
* Vey = max( Veya, Vey2 ) = 485kN

17. Calculate Shear Force by Special Provisions for Seismic Design ( Direction X ).
(1) Calculate bending strength for design shear force.

* ¢=1.000

* Myy..cw = 0.000kN-m
* Muyucw =4,583kN-m
* Muy.i.cow = 0.000kN-m
* Muyacow = 4,583kN-m

(2) Calculate design shear force by special provision for seismic design
* Vexa = ( Mny.rcw + Mnyscw ) /Lnx = 1,146kN
* Vexz = ( Mny..cow + Muyscew ) /Lnx = 1,146kN
* Vex=mMax( Vex1, Vexz2 ) = 1,146kN
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18. Check shear capacity
Calculation Summary ( Check shear capacity )

Category Value Criteria Ratio Note

Maximum Shear Strength ( Dir. X ) (kN ) 150 3,228 0.0466 Vux / 8Vnx.max
Shear Strength ( Dir. X) (kN) 150 2,373 0.0633 Vux / @Vix
Spacing Limits for Reinforcement ( Dir. X ) ( mm ) 100 150 0.667 Sx / Sx.max
Maximum Shear Strength ( Dir. Y ) (kN ) 235 3,170 0.0741 Vuy / @Vny.max
Shear Strength ( Dir. Y ) (kN) 235 1,842 0.127 Vuy / @Viy
Spacing Limits for Reinforcement ( Dir. Y ) (mm) 100 150 0.667 Sy / Sy.max

Maximum Shear Strength ( Dir. X) -

Shear Strength ( Dir. X) o0

Spacing Limits for Reinforcement ( Dir. X) _

Maximum Shear Strength ( Dir. Y') -

Shear Strength ( Dir. Y ) oo

Spacing Limits for Reinforcement ( Dir. ') —

00 010 020 03 040 050 060 070 08 09O 10 110 120 130 140 1X

(1) Calculate maximum space
* 9=0.750

* Smax = Min( 8Dmainsar , 16Dstirrup , B/3, D/3, 150 ) = 150mm
(2) Calculate Shear Strength ( Direction X )

* $=100mm < Smax = 150mm = O.K

N
© oVe= 9017 | 1+ 7 ) \[fc bud =667kN
14A,

A fed
VA —Y—Vs‘ =1,706kN

* PVa=gVc+oVs= 2,373kN
* ¢Vnmax = 3,228kN
* Vg / @Vamax = 0.0466 - O.K

* Vy/@V,=0.0633 > 0K
(3) Calculate Shear Strength ( Direction Y )

* s=100mm < Smax = 150mm - 0.K
N

- oVe= 9017 | 1+ ) \[fe bud =655kN
14A,

A fe d
—”SL =1,187kN

*oVs= 9

© @Vh=gVc+ gV, = 1,842kN

* @Vnmax = 3,170kN

* Vy/ @Vamax = 0.0741 > 0.K
* Vy/@V,=0.127 > 0K

19. Check Dimension by Special Provision for Seismic Design

Calculation Summary ( Check Dimension by Special Provision for Seismic Design )

Category Value Criteria Ratio Note
Section Dimension Limit ( mm ) 850 250 0.294 lm.m'""'m't/
D|mmin

Section Dimension Ratio -

Section Dimension Limit _

Section Dimension Ratio

00 010 00 00 040 0% 080 0N 08 00V 10 110 120 10 140 15

(1) Calculate section dimension limit
* Dimmin.imit = 250mm
* Dimmin = 850mm
* Dmin > Drmin.limit = 0.K
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20. Check Rebar Limit by Special Provision for Seismic Design
Calculation Summary ( Check Rebar Limit by Special Provision for Seismic Design )

Category Value Criteria Ratio Note
Amount of Transverse Rebar ( Dir. X ) ( mm?) 471 315 0.669 Ashxmin / Ashx
Amount of Transverse Rebar ( Dir. Y ) ( mm?) 471 455 0.967 Ashy.min / Ashy
Amount of Transverse Rebar ( Dir. X) L e
Amount of Transverse Rebar ( Dir. Y') R -

00 010 00 03 040 05 060 0 08 0D 10 110 120 10 140 1K
(1) Calculate amount of transverse rebar ( Direction X )

sb f' Ag
* Agpmini= 02 ——— ( -1) =112mm?
fyt Ach

sbe f'c
* Ashminz = 0.06 f =315mm?
yt

* Ash.min = Max ( Ash.min1 , Ashominz ) = 315mm?
* Ashx =471mm? > Agnymin = 315mm?2 > 0.K
(2) Calculate amount of transverse rebar ( Direction Y')
sb f' A
* Ashminz = 0.2 —_ <_g_ - 1) =162mm?
fyt Ach

b f'
Sfc < = 455mm?
yt

* Ashminz = 0.06

* Ash.min = Max ( Ash.mint , Ash.min2 ) =455mm?

: ASh‘/ =471mm? > Ashy,min =455mm? > 0.K
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