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My = 1.2DL + 1.6L, = 1.2%24.11 + 1.6x12.7 = 49.252 tonf.m

My2 = 1.2DL + 1.6S = 1.2x24.11 + 1.6x37.6 = 89.1 tonf.m

Myz = 1.2DL + E + 0.2S = 1.2x24.11 + 39.95 + 0.2x37.6 = 76.402 tonf.m

(My)pes. = max (49.252, 89.1, 76.402) = 89.1 tonf.m
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Muz = 1.2DL + 1.6L, = 1.2x9.585 + 1.6x5.05 = 19.582 tonf.m

My = 1.2DL + 1.6S = 1.2x9.585 + 1.6x14.94 = 35.406 tonf.m

Mus = 1.2DL + E + 0.2 = 1.2x9.585 + 19.975 + 0.2x14.94 = 34.456 tonf.m

(Mu)oes. = max (19.582, 35.406, 34.456) = 35.406 tonf.m

shlsh=60cm Sl b jbenl (U g gl slocalns ploa b g J3 )0 oud &S Jb g ol (59,28 Llgs 4y axgi L

g edlys 03,28 Jb lls br=25 em QBl b g 05,28 ()l

sl 5 Sygo & B b oKy s olpiiny alaie 1)

250

]

600

12

2205 (o0 dmilome i Djg0 4 Sdly haiie el
Z=[(25%1.2x30.6) + (30x1x15) ] x 2 =2736 cm®
oo Cewd s aslim Bllae s gabal, 5le0,88 ol 5 JU L adaie s Coglie lake 14
My = Zfy = 2736 x 2400 = 6566400 kgf.cm = 65.7 tonf.m

wdlige pj Dyge 4 4Bl all Codib Sl a4 (b S Ced jlade

. M. 35.41
Ratio = —% =
@M, 0.9%65.7

=0.6<1.0 v O.K.

Y#



| WL..A oli......u‘ UJ‘ LS‘)" IR g.)l.?u." é'a.n.a 1A
C ok o] jo Hlocad i phaio 2k

b S jlade (s8¥58 sloosle (gl mied S 1 39290 ) DLS 5 5l olitul b g 35290 sla S 4 az g L o
Ded o ooﬁT Cews 4 |y (Gl
Muz = 1.2DL + 1.6L, = 1.2x19.17 + 1.6x10.1 = 39.164 tonf.m
Mqz = 1.2DL + 1.6S = 1.2x19.17 + 1.6x29.88 = 70.182 tonf.m
Mus = 1.2DL + E + 0.2S = 1.2x9.585 + 0 + 0.2x29.88 = 28.98 tonf.m
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A = (2x25%1.2) + (27x1) = 87 cm?
Ay = dxty, =29.4 x 1 =29.4 cm?
*f, = 2400 kgflcm? , ¢y = ¢, = 1.0
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Vh=0.6 x 2400 x 29.4 x 1.0 = 42.336 tonf
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Vua=1.2DL +1.6L,=1.2x2.65 + 1.6%1.35 = 5.34 tonf
Vs = 1.2DL + 1.6S = 1.2x2.65 + 1.6%4 = 9.58 tonf
Vuc =1.2DL + E + 0.2S = 1.2x2.65 + 4.66 + 0.2x4 = 8.64 tonf
Vi1 = max (5.34, 9.58, 8.64) = 9.58 tonf
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Pua=1.2DL + 1.6L,; = 1.2x8.44 + 1.6x3.824 = 16.24 tonf
Pus = 1.2DL + 1.6S = 1.2x8.44 + 1.6x11.325 = 28.24 tonf
Puc=1.2DL + E + 0.2S = 1.2x8.44 + 3.505 + 0.2x11.325 = 15.9 tonf
Pu1 = max (16.24, 28.24, 15.9) = 28.24 tonf
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Section Name Display Color .
Section Notes
Dimensicns Section
Outside height (13}
Top flange width (12)
Top flange thickness () s
Web thickness (tw ) 0.01
Bottom flange width (t2b )
Bottom flange thickness (tfb )
Properties
Waterial Property Modifiers | TR TR |
|sTa7 v | setModiies.. | | Time Dependent Properties... |
[ ] [ e |
Nonprismatic Section Name | Display Color .
Section Notes | Modify/Show Notes... |
Start Section End Section Length Length Type  EI33 Variation  EI22 Variation
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Load Case Name Notes. Load Case Type
P-Deta || setDefame | | Moaitysnow... | | static v/ Desion... |
Initial Conditions Analysis Type
(@) Zero Initial Conditions - Start from Unstressed State () Linear
O Continue from State at End of Nonlinear Case @ MNonlinear
Important Mote: Loads from this previcus case are included in the current case O Nonlinear Staged Construction
Modal Load Case ‘Geometric Nonlinearity Parameters.
Al Modal Loads Applied Use Modes from Case MODAL v () Mone
(®) P-Deta
Loads Applied
O P-Delta plus Large Displacements.
Load Type Load Mame Scale Factor
Load Pattern w |DL w1 Mass Source
Load Paitern ] Previous v
Load Pattern Lr 1. |
Delete
Other Parameters

Load Application | Full Load Modify/Show...
| Cancel |

Resutts Saved | Final state Oniy Modify/Show, Cancel
Nonlinear Parameters [ Default Modify/Show...
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Mass Source Name

Mass Source
Element Self Mass and Additional Mass

+| Specified Load Patterns

Masz Multipliers for Load Patterns

Lead Pattern Multiplier
DL 1.
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‘Set To Default Values

Reset To Previous Values

All tems. ‘ ‘ Selected ftems.

| Al ttems. ‘ ‘ Selected tems.

ttem Description
Item Value [a)

1_|Design Code AISC 360-10

2 | Mutti-Response Case Design Envelapes.

3 | Framing Type OMF

4 | Seismic Design Category D

5 | Importance Factor 1

6 |Design System Rho 1

7 |Design System Sds 08

& |Design SystemR 35

9 | Design System Omegal 3.

10 |Design System Cd 3

11 | Design Provision LRFD

12 |Analysis Method Direct Analysis

13 |Second Order Method General 2nd Order

14 | Stiffness Reduction Method Tau-b Fixed

15 |Phi(Bending) 08

16 |Phi(Compression} 0.8

17 | Phi(Tension-Yielding)y 0.9

18 | PhiTension-Fracture} 075

19 |PhiiShear) 08

20 | Phi{Shear-Short Webed Rolled I} 1

21 | PhiCTorsion) 0e Explanation of Color Coding for Values

22 |Ignore Seismic Code? Ne Blue:  Default Value

23 | lgnore Special Seismic Load? Yes v

Black: Not a Default Value

Red: Value that has changed during the
current session

Item Description
Item Value 2
13 | Second Order Methed General 2nd Order
14 | Stiffness Reduction Method Tau-b Fixed
15 | Phi(Bending) 0s
16 | Phi{Compression) 0.9
17 | Phi(Tension-Yielding) 0.9
18 | Phi(Tension-Fracture) 0.75
19 | Phi{Shear) 09
20 |Phi(Shear-Short Webed Rolled Iy 1
21 | Phi(Torsion) 0.9
22 | Ignore Seismic Code? No
23 | Ignore Special Seismic Load? Yes
24 |Is Doubler Plate Plug-Welded? Yes
25 | HSS Welding Type ERW
26 | Reduce HSS Thickness? No
27 | Consider Deflection? No
26 |DL Limit, Li 120.
29 | Super DL+LL Limi, L/ 120,
30 | Live Load Limit, L/ 360.
31 | Total Limit, L/ 240.
32 | Total-Camber Limit, L/ 240,
33 | Pattern Live Load Factor 0TS e s
34 | Demand/Capacity Ratio Limit 1.05 Blue:  Default Value
Black:  MNota Default Value
Set To Default Values Reset To Previous Values .
Red: Value that has changed during the
current session
‘ All tems. ‘ | Selected tems. | ‘ All tems. ‘ ‘ Selected ems. |

¥
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ttem Description

Hem Value -
1 | Design Code ACI318-11
2 | Mutti Case Design Envelopes
3 | Number of Interaction Curves 24
4 | Mumber of Interaction Points. il
5 | Consider Minimum Eccentricity? Yes
6 | Seismic Design Category D
7 |Design System Rho 1.
2 | Design System Sds 03
9 | Phi (Tension Controlled) 0s
10 | Phi (Compression Controlled Tied) 0.85
11 | Phi (Compression Controlled Spiraly 075
12 | Phi (Shear and/or Torsion) 075
13 | Phi (Shear Seismic) 08
14 | Phi (Joint Shear) 0.85
15 | Pattern Live Load Factor 078
16 | Utilization Factor Limit 1.05

v

Explanation of Color Coding for Values
Blue: Default Value
Black: Mot a Defautt Valug

Set To Default Values Reset To Previous Values

Red: Value that has changed during the
current session

All tems. | | Selected tems. | ‘ All kems. H Selected tems.

Mot i b polass| Lulss

ltem Description
Item Value a -

1 | Current DesignSection Program Determined

2 | Framing Type OMF

3 | Omegal Program Determined

4 | Consider Deflection? No

5 | Deflectien Check Type Program Determined

6 | DL Limit, L/ Program Determined

7 | Super DL+LL Limit, L/ Program Determined

8 | Live Load Limit, L/ Program Determined

9 | Total Limit, L/ Program Determined

10 | Tota-Camber Limit, L/ Program Determined

11 | DL Limit, abs Program Determined

12 | Super DL+LL Limit, abs Program Determined

13 |Live Load Limi, abs Program Determined

14 | Total Limit, abs Program Determined

15 | Total-Camber Limit, abs Program Determined

16 | Specified Camber Program Determined

17 | NetArea to Total Area Ratio Program Determined

18 |Live Load Reduction Factor Program Determined

19 |Unbraced Length Ratic (Major) Program Determined v
20 | Unbraced Length Ratio (Minor) 0157
21 | Unbraced Length Ratio (LTB) 0157 Explanation of Color Coding for Values
22 | Effective Length Factor (K1 Major) 1 Blue: All selected items are program
23 | Effective Length Factor (K1 Minor) 1 v CEEm =

Black:  Some selected tems are user defined
Set To Prog Determined (Default) Values Reset To Previcus Values
Red: ‘Value that has changed during the
current session
All tems ‘ ‘ Selected tems | ‘ All tems. ‘ ‘ Selected ftems




Item Description
Item Value @ o
23 |Effective Length Factor (K1 Minor) 1.
24 |Effective Length Factor (K2 Major) 1.
25 |Effective Length Factor (K2 Minor) 1
25 |Effective Length Factor (K LTB) 1
27 | Moment Coefficient (Cm Major) Program Determined
28 | Moment Coefficient (Cm Minar) Program Determined
29 |Bending Coefficient (Cb) Program Determined
30 |NonSway Moment Factor (B1 Major) 1.
31 | NonSway Moment Factor (B1 Minor) 1.
32 |Sway Moment Factor (B2 Major) 1.
33 |Sway Moment Factor (B2 Minor) 1.
34 |Reduce HSS Thickness? No
35 |HSS Welding Type Program Determined
36 |ield stress, Fy Program Determined
37 |Expected to specified Fy ratio, Ry 118
38 |Compressive Capacity, Pnc Program Determined
39 |Tensile Capacity, Pt Program Determined
40 | Major Bending Capacity, Mn3 Program Determined
41 | Minor Bending Capacity, Mn2 Program Determined v
42 |Major Shear Capacity, Vn2 Program Determined
43 |Minor Shear Capacity, Vn3 Program Determined Eprnccol leriostndinioaiicS)
44 | Demand/Capacity Ratio Limit Program Determingd Blue:  Allselected items are program
determined
Black: Some selected items are user defined
Set To Prog Determined (Default) Values Reset To Previous Values
Red: Value that has changed during the
current session
‘ Alltems. | ‘ Selected tems | ‘ Al kems. | ‘ Selected tems |

iyt sLadiled slaygiw (polais! bylgs

ttem Description
Deflection imitation for superimposed dead plus  ~
ftem Value | | e load npsting 120 maans tha: e mf &
1 | Current DesignSection Program Determined L1220 Inputting zero is special, since it means no
2 | Framing Type OMF check has to be made for this tem.
3 | Omegald Program Determined
4 | Consider Deflection? Mo
5 | Deflection Check Type Program Determined
& DL Limit, L/ Program Determined
7 | Super DL+LL Limit, L/ Program Determined
8 | Live Lead Limit, L/ Program Determined
9 | Total Limit, L Program Determined
10 | Total-Camber Limit, Lf Program Determined
11 | DL Limit, abs Program Determined
12 | Super DL+LL Limi, abs Program Determined
13 |Live Lead Limit, abs Program Determined
14 | Total Limit, abs Program Determined
15 | Total-Camber Limit, abs Program Determined
16 | Specified Camber Program Determined
17 | Net Area to Total Area Ratio Program Determined
18 |Live Lead Reduction Factor Program Determined
19 |Unbraced Length Ratio (Major} Program Determined v
20 |Unbraced Length Ratio (Minor) Program Determined
21 | Unbraced Length Ratio (LTB) Program Determined T D B T TS
22 | Effective Length Factor (K1 Major} 1. Blue: All selected items are program
23 | Effective Length Factor (K1 Minor) 1. v determined
Black:  Some selected tems are user defined
‘Set To Prog Determined (Default) Values Reset To Previous Values
Red: Value that has changed during the
current session
Altems || selectedfems | | mitems || sekcedtems
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Item Value
1 | Current DesignSection Program Determined
2 | Framing Type 0CBF
3 | Omegal Program Determined
4 | Consider Deflection? No
5 | Deflection Check Type Program Determined
6 | DL Limit, L/ Program Determined
7 | Super DL+LL Limit, L/ Program Determined
8 | Live Load Limit, L / Program Determined
9 | Total Limit, L/ Program Determined
10 | Total-Camber Limit, L/ Program Determined
11 | DL Limit, abs Program Determined
Super DL+LL Limit, abs Program Determined
Live Load Limit, abs Program Determined
Total Limit, abs Program Determined

Total-Camber Limi, abs

Program Determined

Specified Camber

Program Determined

Net Area to Total Area Ratio

Program Determinsd

Live Load Reduction Factor

Program Determinsd

Unbraced Length Ratio (Major)

Program Determinsd

tem Description

Unbraced Length Ratio (Minor)

Program Determinsd

Unbraced Length Ratio (LTB)

Program Determined

Effective Length Factor (K1 Major)

1.

BRREE SR ER

Effective Length Factor (K1 Minor)

1.

Set To Prog Determined (Default) Values

Reset To Previous Values.

All tems. | ‘ Selected tems

| All tems. | | Selected tems

Explanation of Color Coding for Values

Blue: Al selecled items are program
determined

Black:  Some selected items are user defined

Red: Value that has changed during the
current session

W slasis o olais| bulgs

Item

Value

Current DesignSection

Program Determined

Framing Type OCBF
Omegal Program Determined
Consider Deflection? Ho
Deflection Check Type Program Determined
DL Limit, L / Program Determined

Super DL+LL Limit, L/

Program Determined

Live Load Limit, L/

Program Determined

Total Limit, L/ Program Determined
Total-Camber Limit, L/ Program Determined
DL Limit, abs. Program Determined

Super DL+LL Limi, abs

Program Determined

Live Load Limi, abs

Program Determined

Total Limit, abs

Program Determined

Total-Camber Limit, abs

Program Determined

Specified Camber

Program Determined

Met Area to Total Area Ratio

Program Determined

Live Load Reduction Factor

Program Determined

Unbraced Length Ratio (Major) 0.5
Unbraced Length Ratio (Minor) 0.7
Unbraced Length Ratio (LTB) 0.7

Effective Length Factor (K1 Major)

1.

NEEBEEEEEREEEHEEREENEEE

Effective Length Factor (K1 Minor)

1.

Set To Prog Determined (Defautt) Values

Reset To Previous Values

Al tems. | ‘ Selected tems.

| All tems. || Selected tems.

ttem Description

Explanation of Color Ceding for Values

Blue: All selected items are program
determined

Black:  Some selected tems are user defined

Red: Value that has changed during the
current session
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Item Description
Allowable axial tensile capacity. Specifying 0 A
= =0 . means the value] is prugra:: dgerm?:edf.y B
23 | Effective Length Factor (K1 Minor) 1
34 | Effective Length Factor (K2 Major) 1
25 | Effective Length Factor (K2 Minor) 1
26 |Effective Length Factor (K LTB) 1
27 |Moment Coefficient (Cm Major) Program Determined
28 |Moment Coefficient (Cm Minor)y Program Determined
29 |Bending Coefficient (Cb) Program Determined
30 |NonSway Moment Factor (B1 WMajor} 1.
31 |NonSway Moment Factor (B1 Winor) 1.
32 | Sway Moment Factor (B2 Major) 1.
33 | Sway Moment Factor (B2 Minor) 1
34 | Reduce HSS Thickness? No
35 | HSS Welding Type Program Determined
35 | Yield stress, Fy 2400,
37 |Expected to specified Fy ratio, Ry 1.2
32 |Compressive Capacity, Pnc Program Determined
39 |Tensile Capacity, Pnt Program Determined
40 |Major Bending Capacity, Mn3 Program Determined
41 | Minor Bending Capacity, Mn2 Program Determined v
42 |Major Shear Capacity, Vn2 Program Determined
43 | Minor Shear Capacity, Vn3 Program Determined EpEraeiot Gk nakies
44 | Demand/Capacity Ratio Limit Program Determined Blue:  All selected items are program
determined
Black:  Some selected items are user defined
‘Set To Prog Determined (Defautt) Values Reset To Previous Values
Red: ‘Value that has changed during the
current session
‘ All tems | ‘ Selected tems | | All tems. ‘ | Selected tems. |

g b Gl il oolazs | Lalgd

ttem Description

Item Value o -
1 | Current DesignSection Program Determined
2 | Framing Type 0cBF
3 | Omegal Program Determined
4 | Consider Deflection? No
5 | Deflection Check Type Program Determined
& | DL Limit, L/ Program Determined
T | Super DL+LL Limit, L/ Program Determined
& |Live Load Limit, L/ Program Determined
9 | Total Limit, L/ Program Determined
10 | Total-Camber Limit, L/ Program Determined
11 | DL Limit, abs Program Determined
12 | Super DL+LL Limit, abs Program Determined
13 | Live Load Limt, abs Program Determined
14 | Total Limit, abs. Program Determined
15 | Total-Camber Limit, abs Program Determined
16 | Specified Camber Program Determined
17 | MetArea to Total Area Ratie Program Determined
18 |Live Load Reduction Factor Program Determined
19 |Unbraced Length Ratic (Major) Program Determined v
20 |Unbraced Length Ratie (Minor) Program Determined
21 |Unbraced Length Ratio (LTB) Program Determined EpktianialCrsCoriiqig =S
22 | Effective Length Factor (K1 Major} Program Determined Blue: Al selected items are program
23 | Effective Length Factor (K1 Minory Program Determined hd e =med

Black:  Some selected items are user defined
Set To Prog Determined (Default) Values Reset To Previous Values
Red: Value that has changed during the
current session
All tems. | ‘ Selected ftems | ‘ All kems | | Selected tems:
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ltem Description
Item Value [
23 | Effective Length Factor (K1 Winor) Program Determined
24 | Effective Length Factor (K2 Major) Program Determined
25 | Effective Length Factor (K2 Minor) Program Determined
26 |Effective Length Factor (K LTB) Pragram Determined
27 |Moment Cosfficient (Cm Major) Pragram Determined
28 | Moment Coefficient (Cm Minor) Program Determined
29 | Bending Coefficient (Cb) Program Determined
30 | MonSway Moment Facter (B1 Major) Program Determined
31 | NonSway Moment Facter (B1 Minor) Program Determined
32 | Sway Moment Factor (B2 Majer) Program Determined
33 | Sway Moment Factor (B2 Minor) Program Determined
34 |Reduce HSS Thickness? Ne
35 | HSS Welding Type Program Determined
36 | Yield siress, Fy Program Determined
37 | Expected to specified Fy ratio, Ry 115
38 | Compressive Capacity, Pnc 13320
39 |Tensile Capacity, Pnt Program Determined
40 | Major Bending Capacity, Mn3 Program Determined
41 | Minor Bending Capacity, Mn2 Program Determined
42 | Major Shear Capacity, Vn2 Program Determined
43 | Winor Shear Capacity, Vn3 Program Determined Explanation of Color Coding for Values
44 | Demand/Capacity Ratio Limtt Program Determined Blue:  Allselscted items are program
determined
Black:  Some selected items are user defined
Set To Prog Determined (Default) Values Reset To Previous Values
Red: Value that has changed during the
current session
‘ Al kems. ‘ | Selected tems | ‘ Al tems. ‘ ‘ Selected tems. ‘
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ttem Description
Item Value [a)
1 | Current DesignSection Program Determined
2 | Framing Type OCBF
3 | Omegal Program Determined
4 | Consider Deflection? No
5 | Deflection Check Type Program Determined
& |DLLimit, L/ Program Determined
7 | Super DL+LL Limit, L / Program Determined
8 |Live Load Limit, L/ Program Determined
9 | Total Limit, L Program Determined
10 | Total-Camber Limit, L/ Program Determined
11 | DL Limit, abs Program Determined
12 | Super DL+LL Limit, abs Program Determined
13 |Live Load Limit, abs Program Determined
14 | Total Limit, abs Program Determined
15 | Total-Camber Limit, abs Program Determined
16 |Specified Camber Program Determined
17 | Net Area to Total Area Ratio Program Determined
18 |Live Load Reduction Factor Program Determined
19 | Unbraced Length Ratio (Major) 1.000E-03
20 | Unbraced Length Ratio (Minor) 1.000E-03
21 |Unbraced Length Ratio (LTB) 1.000E-03 BT D R Ty =S
22 |Effective Length Factor (K1 Major) 1. Blue: Al selected items are program
23 | Effsctive Length Factor (K1 Minor) 1. v CEmrm)
Black:  Some selected items are user defined
Set To Prog Determined (Default) Values Reset To Previous Values
Red: Value that has changed during the
current session
All tems | ‘ Selected tems. | | All tems | ‘ Selected tems.
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ftem Description
Item Value 2
23 | Effective Length Factor (K1 Minar) 1
24 | Effective Length Factor (K2 Major) 1
25 |Effective Length Factor (K2 Minor) 1.
26 |Effective Length Factor (K LTB) 1.
27 |Moment Coefficient (Cm Major) Program Determined
28 | Moment Coefficient (Cm Minor) Program Determined
29 | Bending Coefficient (Ch) Program Determined
30 |NonSway Moment Factor (B1 Major) 1.
31 | NonSway Moment Factor (81 Minor) 1.
32 | Sway Moment Factor (B2 Major) 1.
33 | Sway Moment Factor (B2 Minar) 1
34 | Reduce HSS Thickness? No
35 |HSS Welding Type Program Determined
36 | Yield stress, Fy 4000.
37 |Expected to specified Fy ratio, Ry 125
38 | Compressive Capacty, Pic Program Determined
39 | Tensile Capacity, Pnt Program Determined
40 |Major Bending Capacity, Mn3 1.000E+08
41 | Minor Bending Capacity, Mn2 1.000E+08
42 | Major Shear Capacity, Vn2 Program Determined
43 | Minor Shear Capacity, Vn3 Program Determined Explenationia ok ninciog|agiiakies
44 | Demand/Capacity Ratio Limit Program Determined Blue: Al selected items are program
) determined
Black:  Some selected items are user defined
Set To Prog Determined (Default) Values Reset To Previous Values
Red: Value that has changed during the
current session
| Al tems. | ‘ Selected tems. | | Al tems. | ‘ Selected tems. |
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[ Column P-M-M Interaction Ratios (ACI 318-11) 1 :
1.05
09
07
05
© © =t 0 = 3 g 2 g
@ e} Q = 2 i = = 2
o e = = = = = = =
g g € = - = = = 0

@ bge sla S plo 4 am gal> o j0 cul canlin dgu b g aiiis 03)ly slog (655wl ablie soles 1A
RLIES CYVPOT A PEL PV

30 4 Bsgels ko el 63, o J3dle 5 4z 5T s o Jlialy i sl s ze o,Khhe polie & s

g0 et 2
el o5yl plp I3l 5l S las (b gile)l lade
Dmaxx = 0123
:5=10cm 530
A,=0.123 x 10 =1.23 cm?
Wl oo S s ) Ballae a3Ls 12 sl 5Lis g0 ol ditwl)y jo 10 10 Sgels aS L a3l solaul b

A, = Zﬁ = 0.41 cm?

Dy oo ooliiuwl v 5l e il Ve Lolgd 1o g e La Ve Jhad LA g4 51 55le,T 5113
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6 S 53 35 5 sl e Sl 3 8 1,0 ol sl S S 5 I35 a5l 8 55 4 Lo n sl
yob 4 AISC 360-10 wlwl oS covw oS oo Jleel 5l 6,56l ol cdls (pl jo ol salgs plxl wilSlos
AISC — 5 ot b ¢ sl ( >lb Glasbim] coges Slaadass 5l wgd oo 48,5 Jlai 0 /A L ol Sogs
Bed Bd> o s jo colpo ) Jlesl b 0gls oo 00ls 1,3 ASD 89

(S 5ol 5 B 55 S N5
Do glFl Jl38le 5 51 By g al (goai; 000 b 51 (AU 53 polie bl 85 o)l 5l A6 s J S

E Sbe QB 30350 50 51,0 dgw 2 plral>

I Deformed Shape (DEAD)

b4 Joint Displacements

Joint Object 33 Joint Element 33

1 2 3
Trans 005596 0122 -20.58545
Rotn 5.689E-06 242405 1.221E-06

E sle @B 5o ol soui; JL Sl ) dlge U el

7. Deformed Shape (L1)

Joint Displacements

Joint Object 33 Joint Element 33

2 3
Trans 0. -17.59144
Rotn . 0. 0.

oy



E sl @B jo By L 10 dsw b plral>

¥, Deformed Shape (5)

Joint Displacements

Joint Object 33 Joint Element 33
1 2

Trans. 0.13526

Rotn 0.

Dy oo ol pj O ygo @ lags S

ApL =20.58 mm , Air=17.6 mm, As =52 mm

0diy Hb 3 JS
L 23000 _ 13888 >17.6 mm v O.K.
180 180
Sy b s U
L 25000 _ 138 88> 52 mm v O.K.
180 180
Pl g0 9 0050 )b Egame > ]S

L _ 25000

120 120

= 208.33 > 20.58+17.6 = 38.18 mm v" O.K.

Az 313 sle a5 0uls sbml slejs 89d o cualive 4T jshilas |V
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asly> S (610 o e ob L Sl cow dgw il IS s )50 AISC Design Guide NO.7 a2 5o Y+ oy olul 5
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35 sl 1 o oS o slaalrae iy sl st 5 2 e e ke LS sl sliie ool sl
D98 oo Al (g il Jomo ;0 ¥ (gabaili g (5,50 YO glas )l 1o Jlg00 50 500 ;0 ) (gabads ) alads 4o

WPY 3l o) gahss olbal>

WPY 5V sahai l>al>

Joint Object 30
4

Trans -0.05666
Rotn T.627E-05

04



[, Deformed Shape (WPi)

WPI 3l 5\ ek lral>

¥, Deformed Shape (WPi)

i

Joint Displacements

Joint Object 125 Joint Element
1 2

Trans -1.01492 1.74391

Rotn -4.T48E-04 -2421E-04

WPI 3l 5 Y gabis lral>

B3¢

Joint Displacements

Joint Obiect 30 Joint Element
1 2
Trans -0.09063 1.92929

Rotn 4.334E-04 4.041E-04

3
0.08722
8.675E-05

Wl e S YL Y 1S o sl slrals ggee 5l abaii g0 Sl olrals 4 o

A1+ A1=75+17=92mm,A2+A2=122+1.9=141mm

005 o0 dsloms 125 Syz0 4 5yl0pe s sl sl S el Jlns 5 62T lns gl alralx

Asandwich panel = 0.75 X (14-1 — 9-2) =3.7mm, Anasonry = 0.75x9.2=6.9mm

Aallow. =

5900
100

——=59> 3.7 mm v O.K.

Slre Sy S

:Lpﬁ @gadJL» Lﬂ)%



121 lss sl
Aaliow. = 0.0053 x 3500 = 18.55 > 6.9 mm v O.K.

35 B0 (il e J 8 V-7
Sl el 13 pasin godgae ;0 Wb i ol ke YA+ o lasliul 51 O-Y Lisu b gillae

A, =c, A {11-1)

wbady ool s

il afle ol e it g s ol e S =0y

(F-1) Joozr Billae olecf 5 oy o=y

(=) b, illae b alils 315 aide od Sl 8 di=A,

ol el oy s il (e o wned e 255 P g, 5 (52 5e 0

St eyl (F-0-T) s (3 Ay loee Jafia by o g 30l apd VT e agly (2,

.Lﬁl_l:\jn Cewsds Ay aiidea o P-A o5 pshaie b et Ag leda T-B-Y

glad jalad g Ay lome Jlafa lagls
A =0.025h anld b glelasls o
A,=0.0200 L lazsrls gl o -
sl ai s {_—LEJ_,I h Ly, ol e

g on dmwle 133 Oygo a4y o lailinl b Bllas Lsly 99 50 Aey sl yolae

Cdx =35 s Cdy =35 , Aeu < 0.025 h
d
Aeux = ""235—;"“ =0.067 M =67 mMm, Aeuy = % = 0.08875 m = 88.75 mm

P EY gEX 51,0 (¥ gaht) ails 5 () gahai) zU s olbal> (oSlhe o cud ool ganlre jshaie 4 13
Dy oo 485 L
EY jil ol olbal>

3 Deformed Shape (EV)

B Joint Displacements
Joint Obisct 33 Joint Element 33
1 2 3
Trans 5712604 8.1268 051498
Ratn 0.00559 o o

£y



EY 5l o als glal>

Joint Element 30
2
98.1599
-8.651E-06

Joint Object 30

1
Trans 0.08084

Rotn

(Aave. = %uzﬂ =98.123 mm > 88.75 N.G.

sl bk g5b90 ol S8 (sl 1 sl by 513 omo ok Sl (ool (gomd lrtlr 355 o0 aunlivo 45 jshalon

pemledon iyt p5 Ojg0 a1y g

Section Name PGI24x250x12 Display Color B
Section Notes Modify/Show Notes...
Dimensions Section
Outside height (13 ) 324,
Top flange width (£2 ) 250
Top flange thickness ( tf } 12
Web thickness. ( tw ) 10
Bottom flange width (2b ) 250.
Bottom flange thickness { tfb ) 12.
Propertiez
Material Property Modifiers | Section Properties... |
+ | |sm37 v SetModifiers.. | | Time Dependent Properties... |
ox

g g smyy S ol o)lgs Sl 5 alade i 5l e

Y



BY 5,0 o)) lralr

Joint Element 33
2
81.85497
0.

Joint Obiect 33

1
-4.28TE-04
0.00396

Trans
Rotn

EY 5l o als glal>

Joint Element 30

Joint Object 30
2

1

81.34421

Trans
-8.716E-06

Rotn

(A )ave, = LI - g1 85 mm < 88.75 ¥ O.K.

Y



2%, Deformed Shape (EX)

EX | 5 g oloasl>

Joint Displacements

Joint Object 30 Joint Element
1 2

Trans 11.20753 0.11656

Rotn 1.696E-05 -0.00683

3
0.88532
-0.00328

Y

Ax=11.21 mm < 67.143 mm v O.K.

wsbwald sdils gly bygiuw J s -7
ere (VL plp Joone cies QB lp) wads cops )0 di) culps oR0s alilaa Ll S5 s jolaie cnl sln
Sl 5 B ogdon o)ly (Shi dae (S g e lawglie dapgin colaitl bilss 0 Koo Bk ) wsd o
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oYlail ol -V

ot Jly VLT g o il g loc 15 i g (s Jlasl g9 5l ld e 53 123, & (g JLail 2 (5
35 oo (b ol sl

Al 50 Hlocad ji a yeiw Jlail 2l V-V

Lz Jolgd codgumo —)-1-V
635 ym 5 4l oy Joolsh &1 bogrye i Ly Lol o ) e o s 51 (Y-F-R-V-V) oy ol

g oo et ) yge 4 0Z27T MM L gy 5l oolital (58 L by 55
4 b g salols S1a>1 min { 12, 150 mm} = { 1212, 150} = 144 mm
4 b g salols J8las 2d = 2x27 = 54 mm
lagss 55 5o U 55,0 (calols ,5Slas: min { 24t , 300 mm} = { 24x12 , 300} = 288 mm
lagss 55 o b 550 (salols J8las: 3d= 3x27 = 54 mm

w3l g o i @lo a5 gl b g salolé J8las: 1.5d = 1.5x27 = 40.5 mm

Jlail (> 1sb gy (runad -Y-1-V

235,50 dline 35 polie 65 5| AISC 341-10 5| Chapter E, Part E1-6b Lulul y Jlail >,k (5,0

A 35 S5 45 G390 1 W3y ol S o5 5 (AL Mo s Mu= LIRy Myl ST o 530 )
2 [1.1 RyMp]

b
)P Les

Ry =100L a5 65,5k 5 o (Sobaids daygin pudud (gao OVl Cod 4 o3l Lawgy ool 0dsd (59,m yiSTas> =Y
23,5 0 J5S

A5l S asliom ] gole (6,135, SluS 5 51 Lob ead ool sla oW Jlade xSlas jlauls 358 polie -V
S9d $eS 0.0Mp 5l S w0 wls b S jlade -f
129800 e ) g 4 Vb slaasy Sl plaS o 4 by je polia 1
-

z=4761 cm?®, Fy = 2400 kgf/cm? , M = 1.1Ry (zfy) = 1.1x1.15%4761x2400x10° = 144.54 tonf.m
Cawd 4 Ry = 1.0 a0 bogsye jlasie B 09 oo oy VIO ,0 EY (sadjl5 sl 55800 5 51 ool s 4y S el ol jo =Y
1l oo Cewd ) Sygo 4 5810 5 5l sael s 4 sl 5 sl

MpL = 13.21 tonf.m , Ms = 33.8 tonf.m , Mgy = 29.41 tonf.m

Mz = 1.41x(13.21) + 3.5%29.41 + 0.2x33.8 = 128.32 tonf.m

£0



Mns = 74 tonf.m

Mpes. > 0.5zf, = 0.5x4761x2400x10° = 57.132 tonf.m
9 (oo dloe (b S Jlade 358 polie 4 axgi L
Mpes. = max {min{144.54, 128.32}, 74} = 128.32 tonf.m > 57.132 tonf.m v O.K.
s Sk ,90 Ceaglite
-\
=222 = 116 tonf, VoL = 3.78 tonf , Vs = 9.63 tonf

Vit = 1.41x3.78 + 11.6 + 0.2x9.63 = 19 tonf

Vue

VpL = 3.78 tonf , Vs = 9.63 tonf , Vey = 2.28 tonf
V2 = 1.41x3.78 + 3.5%2.28 + 0.2x9.63 = 15.24 tonf

Vi3 = 20.55 tonf
Vpes. = max {min{19,15.24} , 20.55} = 20.55 tonf

Jlail gadgl gamwacd cponi -V -)-V

ol oads a8 3 JLa3 (o 55 O jee 4 Als Jlal gl adsl o558 samae

250

80

100

100 100 100 100 100 100 100 100 112
144

680 100 11

55



L olaxi J oS —F-)-V
s (Sadlos s
Mpes. = 130 tonf.m , Apjate = 250%1344x1072 = 3360 cm?

YL |5 Fou i 6555 Sl (V-3-Y=1 ) Jgaz b illas 1 slod oo ooliciul Fy = 8000 kgf / cm? L AA gy |

(T) Sasl SVl )5 Fouii oy G950 Jiloo Y-2-T-10 Jgu

AFs £oi slogy AYYD g clags (SRoslas o ) gy (ool ylad
11 F KN 1y kN \%A¥4
vva kN VY kKN Mr-
YYY KN \v# kN Myy
vov kN v-o kN Mr¥
vvf kN vev kN Mry
¥-A KN ¥vs kKN My -
530 kN FYOKN Mrs

Ppi = 267 KN =26.7 tonf, lag, slaxs = N =26, Pp = NxPpi = 26%26.7 = 694.2 tonf

_694.2x103

_ C _ 130x105x67.2
P! 3360

25x134.43
12

= 206.61 kgf /cm? , f; = 22 = 172.72 kgf fom?

fyi = 206.61 kgf /cm? > fy = 172.72 kgf fem? v O.K.
bz 5o 97w S5 S

Ap=5.72 cm?, lpons = 4lp = 4 Y Apd;? = 4x5.72 x (102 + 202 + 302 + 402 + 51.22 + 61.2%) = 214314.2 cm*

w¢ _ 130x105x61.2
foo=———
214314.2

= 3712.3 kgf /cm?
iy b ol sl blite 15
Dy 0 il ikl Sl lacdg b sl Caglie (O-Y-2-Y-V+) isu b glhae
Rn=¢ Anb Fnt, Fit =0.75 Fy
fo = T = gy = 0.75%0.75x8000 = 4500 kgf /cm? > for = 3712.3 kgf /cm? v O.K.

Anp

Ratio = 0.825 = 82.5%

Y
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) T e Jeaie Slaled s 0 00y (gl 3y gy ol AR g - By

Vsphes Ry oy L lalad o 2 ean¥ g sla s w ol e e 2 @

Voigghes oSy ey fee Sl g s entaf e o8 5 el solin D g2 @

Fuely oy Juais Slalad ey 00l g gling s b Sl b go il skl Sips 0 @
AL 5 ot

VAY-A e g palie ek g T P e Pl =T

i Slsio slawd = 1

Bl Sl S g RS S 2l g F-T-R-T- e
bl gl i gl i s 20T sy al aamy Ope 0TI 2L
L P LU g - PRCT P, B8 S TP S A B oot s

Tis

Ko =1 —
= Dy Thig

AR S

Wbl ooy Oyge a Jlasl jo als pl 4 by o polie
=1 u=05hs=10,ns=1.0, ¢ =10, Dy=1.13, Tp = 26.7 tonf
Tu = for X Ap = 4500x5.72 = 25740 kgf = 25.74 tonf

*hee = 1 - —2T0 = 0,147

1.13%X26.7X1

Rnvi = 0.147%x0.5%1.13%1x26.7x1 = 2.217 tonf /bolt
Rnv = NXRnvi = 26%x2.217 = 57.642 tonf > Vp = 20.55 tonf v O.K.
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5ol JUit 5 5250 Jolsd S5 5 gl 3550 b 35 50 5 a3l oy csloalols iS5 Jiho Lalss 43 4255

54 mm < 65 mm < 144 mm aJ U logy salold iSlos

112 mm < 288 mm bz 35,0 U 35w salols Sl

100 mm > 81 mm bze 3550 U 35w salols JSlos

50 mm > 40.5 mm T oo das &l 5l alols J8los

(o2 39 Cuolos i —5-1-Y

Jlail gk s Jsb ((AISC Design Guide No.4) byl s b o¥lasl >b slosal, 51 (F-Y) Jooz olul

el 03 Dygo 4 o 059, ol yo Jlas] Gawdin b call a5 aoy cin  ould

Table 3.3. Summary of Elght-Bolt Extended Stiffened End Plate Design Strength

End Plate Geometry and Yield Line Pattem

Bolt Force Model
Case 1 (d. = s) Case 2 (d.> s)
1 _
e . —m= 1P,
m \ -2,
= Vs { —e— 2P,
— ‘ ¥, |I T N——1p,
i/
I Y ( i
e iy | h
[, 2 o —‘7
|
1

,__/_' 7

]
K "
' . ]
~_
L ~
0 My =0, F, 12,
Case 1 {d, < s)
. by 1 1 1 1 2 Ph 3py F Ipg 2
}‘,,—T Y 2, +hy Z +hy p_ﬂ +hy < +::'—Y By c.l".+T +h, P""“‘T + ]r)ﬁ—T +h s+ I +p, +g
End Plate Case 2 (d.> 5)
b, 1 1 1 2 h 3ps ; 3p, 2
Y,=— Wk — +h) — +h +hy — +— Ry _e+P—" +h pi, 2B + Iy jJ;—P—" +hy _e+JP" +pp tE
! 2 & ? o D g 4 B 4 i 4 4
=2 b, g by = 0.90 Note: Ifps =5, use pg=s
Bolt Rupture OM, =02F (b+hy+hy+hy) 0=075

£



250

65 120 65
3

O O
=
=

O O
N
=
=

bp=25cm,g=12cm,s=0.5xy/25 x 12 =8.66 cm > de = 6 cm
RSV N S 3 MUMT 10 3550 glo S 51 (V) <> 1
1392 winles 5 18 4 5 el )l ol
pp=10cm, pro=pi=5cm, tr=1.2 cm, hy = 106.8 cm, h, = 96.8 cm, h; = 85.6 cm, hs = 75.6 cm
el dalgs Caws 4 (V) > sl Yo ot canlivgm | ,0 oo a3l Jgo,8 g polie opl 4 a>gi b
Yp =1958.616 cm
maglise S 4 (IS pu il ploe s o] pu sl plos Coni 4 a2 Ly g A ol by oad Joos S jlade >

lgp = 4x5.72x(302 + 402 + 51.22 + 61.22) = 202874.21cm?

liow = 214314.2 cm* , My = 130 tonf.m |:> Mo = —22— X M, g = 123 tonf.m

Ttotal

M 123x10°
ty= |22 = =1.7cm
PFyY, 0.9%x2400x1958.616

tp =20 mm

2,5 w2l oolainl o Bl ¥V cwlses b (B )g 5 1
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9925 j5lane ol ol 50 Jlal dndir IS8 i 3 a5 > 5 )
sl Pys P oS e gl -

R,= «1#F .ty Y-4-Y-1+)
02l P> - /fP, &5 > gl -

R,= -/#F,dit,, (1/% -i—‘:) FY_aY_) )

wpd ke ojle Ldoo o Jlasl eis IS5 a5 il as s 0 Y
il Py € o VoP, oS e ol -

Ry =« 17F ety (0 +d+fr;':) (FF-a-Y-1.)

sl Py> V0P o5 s oy -

_ bert cf ‘.,{'TPu
R,= +/7 Fyddt, (""a . )0 5. (Fo-3-Y-1+)

109 o0 Al
Rn = 0.6Fydctw

A Ly, o

Oy aails (S glisf= de
5 alaie IS gl -
5 e ol b=ty

N3 gl i =

130%x10°
91.2

Rn = 0.6%2400%92.4x1 = 133 tonf

Vi = = 142.54 tonf

eRn=0.9x133 =119.7 <Vyp = 142.54 N.G. > (ks gossSeomw 4 jLs

e led oo ooliinl (ygtw Byl 90 5 (> (5,8 (5
V' =142.54 —119.7 = 22.84 tonf

228410° _ 44 g o2 4 =53 cm? b=10cm
0.9%x2400

t>51—'§=0.53|:>t=8mm

As:

\Al



oor s>l Cugis lp e Byb g0 10 e e A Culs g pio o Yoo o0 b (5 k8 goanS o (35 5l 1A

.M@ OOL&.:.w‘

g §y9 Samn g3 J S ANV

o3litual 3590 JU (siad e 5 )l (5 Lid (oSl (Fantd (Ol (rdge e > ¥ (6l Wb (Shwgn sla)s
Ailoe cans w4 el Lo &l yie 088 G illas el ol 5l alaS (o a5 by o Canglie 05,5 1,8
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C= Mpes. 130x105

= =142.54 tonf
d—tf 91.2

C _ 14254 _

d= = =150 tonf
cosa cos 18
T T et gg e blis 50 b g i 11T

Fona Sape Do} i Ailge g S0 pate 00T gg Dl g3 a elp g bl

LP--T 0 B8 ala a8

by
AT A A Te A -
- H I
T T = 5 T
i
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Rn1 = 6.25%2400x1.22 = 21600 kgf
©Rn1 = 0.9x21600 = 19440 < Fq = 150000 kgf N.G.
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Rnz = 2400 x 1x (5x1.8+1.2) = 24480 kgf
@Rnz = 1x24480 = 24480 < Fy = 150000 kgf N.G.
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Re = 0.8X12 x [ 143x(22)x(-5)1] x /M = 64 tonf

@Rn3 = 0.75%64 = 48 tonf < 150 tonf  N.G.
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_ 24x13x/2.1x106x2400 _ 19187.3 kgf

88.8

@R = 0.9%19187.3 = 17268.56 kgf < 150000 kgf  N.G.

Rn4

2,18 3529 Y slad jo  Kiwgm 5,5 4 5l (Slawlxe (ol 4y a5 L 1A

©Rn = min (24480, 48000, 17268.56, 19440) = 17268.56 kgf = 17.3 tonf

_ 150000-17268.56

Agp = =61.45 cm?
0.9%x2400
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t=40 mm
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t =40 mm
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dw1 = Qwis + Qwop

Qw = max (qws , qw,)

|:> oo ol ol (sdmlona 13

Ow2 = Qwip + Qwos

Qwis = Cwip = 37.534 kgf/m2

h.=10.65 m Ce=0.7
CpCy=1.4

q = 383 |:> Qwop = 1x38.3x1.4x0.7 = 37.534 kgf/m2

w=1

q=238.3 Gwos = 1x38.3x1.75x0.7 = 46.9175 kgf/m?

Owt = 37.534 + 37.534 = 75.1 kgf/m?
w = 84.4515 kgf/m?

Qw2 = 37.534 + 46.9175 = 84.4515 kgf/m?

—

_ 84.4515%67

Muyz = — = 380 kgf.m

il 325 Syze 4 698 o jee Jo> 2l sla S
Mus w) = 380 kgf.m , My o) =0
My = 1.2x0 + 1.4%380 = 532 kgf.m

Mu Des. = 53200 kgfcm < (pMn = O.9x2400xSmin = 2160xSmin
Smin > 2463 Cm3
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el gn e & 35 51 558, 4 g Sy JLatl o yo JSIs 5 (25 ol 51 36 Sl By e
Vwni = 1041.57 Kgf, Vwex = 558 kgf
Vu = 1.4x(1041.57+558) = 2239.4 kgf

2239.4 = 15444 |:> n=0.15

e Ehgw Job 9 59500 alolds Jus-)-Y-V
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elige Coss a8l 5l ey Jlg @ JLail ooy 138, @36 plrarl>
ApL =12.1 mm, As = 25.54 mm |:> A=12.1+25.54 = 37.64 mm
gl ge a8 S Sl o o gao B0 b pln jsol alols IV
il Sy Jls 4 JLasl galads )5 Jlaced 25 S US55l 585 Wb alag!) Ehe Job
67-27 = 40 mm > 37.64 mm v' O.K.
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160

60 | 60

224

Dy oo dmlme olog) Zlygw Joe j0 0)lg JiSTas 5 1Y

Vinax = \/Vuz + ()2 = \/2239.4Z + (202 = 6377.8 kof < 15444 kgf v OK.

JLasl B39 (b anglio ~Y-¥-V
Vu =2239.4 kgf, Ay =12t, ¢ = 0.9, Fv = 0.6Fy
oRnv = 0.9%0.6%2400x12t = 15552t

1552t = 2239.4 kgf |:> t=0.144 cm

A wlgs solatwl (B> ax JSlas) pio o & Cuols L B,g 5013

Ghe sy S -Y-¥-Y
Dw=5mm, Ly =2x12 =24 cm, p =0.75
¢ORn = @PFnv Awe = 0.75x0.75%0.6x4200x24x0.707x0.5 = 12 ton >> 2.24 tonf
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P = 22.93 kgf /m?, Peenvice = 0.75%22.93 = 17.2 kgf /m?

73, Ol coles = 10,8226 m? I:> F1 = 17.2x10.8226 = 186.156 kgf
O Ol Colus = 1.4257 m? |:> F = 17.2x1.426 = 24.53 kof

M—‘LS'Q Cowd L J.)) LB;Ua.o 09......4 le; o OAA.A.»S)LAJL'L' (_SLQ)KJ

M; = 186.156x10.65 = 1982.5 kgf.m, M, = 24.53x0.65x9.4 = 150 kgf.m
M, = 2x (1982.6+150) = 4265.2 kgf.m

80,5 oo dumline i Sy o po)ly LEEST (6955 9 S

M = 22852 = 9132 6 kgf.m = 213260 kgf.cm
T =2 213290 _ 3941 4 kgf = 3.74 tonf
d 3X19

¢Tn=0.75%0.75%x6000%x3.14 = 10.6 tonf > 3.74 tonf v O.K.
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DL STy g9y 2 e 25 9 iy oo
CRV W8 4150 o po ol jem ay JoiS 2 b W e
CRT Jo 2 (5259) (ol ) b e
CRL <Slp gy p ey (Job (2l 5L e

CREQX Uy Job Sz 5o Sz a3l 5k o
CREQY g Bye Sz 5 Jelll 2 a3l b oo
CRBI sl aye b
Ca 35 50 Jel > oanS e jLiw (035

Dy on iy l38le 5 )0 py Oyge a0 LB by Crewids @dade

I/Wide Flange Section E
Section Name Bracket Display Color
Section Notes Modify/Show Notes... |
Dimensions Section
Outside height (13 ) 0.324 J;?;L
Top flange width (12 ) 0.25
Top flange thickness (tf ) 0.012 3
\Web thickness (tw ) 0.01
Bottom flange width (2b) 0.25 L,_'_r

Bottom flange thickness (tfb )

Properties
Material Property Modifiers Section Properties...
ST37 Set Modifiers... Time Dependent Properties. ..
Cancel
Foo o 039
150%6
(CR)pL = 2x — =900 kgf

769y 2 Sy (0 9 Jeb il 5l

Wer = (Wr + We)xky , WeL = [ (WesxLt)+Wir+Wc]xky

AY



s Eore 5 (F--0-F) aiy wlal e 3 L o R) ez STy plea |y Wy + W) Oboebl Cyz o Gles oo
el asd S A 1o b g alyl 59 9 B> g po 5l Egeme UY ¢ plp b il (Sl (69,
Je 2 5 ST o) Ve bl b i s 5 2 )y Job Sa o Gl 51 (0-3-0-F) s el

25 L Er oled mhw 5o Sl 5l SG e 0 5 rn) S e Slael jo (B S jpe b (Job L 09,5 Al

D9 0318 1 6y
Woer = WeL = 1.25%(7+5) = 15 tonf
Fr =0.2x15 = 3 tonf, FL = 0.1x15 = 1.5 tonf
Ayl Sl g9y

s opo sl (il 695 b daleS sl YAS - o jlailinl p)lez Jad elal 2 50 )5 (il g9
o aplgs dwle slog ) 39 50 (YA« o laskiwl o oo al] Jge,8 5l ool Caws ) a3 51 Jol> bt

_ 04a,A(1 + S)W, 1, (1 \ 25) (\-%)

pu R
P

wlad, af )2

slome sl fid a0 500 ol el gl Zeaglie v 0 Al ile 25V,

Y=Y o bl s =A

(T OLOT) ooz b o 2ot e 2-0)

(FAV-F) o oo oo ool o 2 =lp

Sl e Dl 5 ol Sl bolen slojle 22 59 = W,

L O F) Jooo sub o3> 8, o5 =R,

g ad S A o H Gl S Gl oY 7 e L )0 Gl e a5 e elad 1=

wb sl plesle pl b gl I =H

13980 demilone 25 O)jg0 4 QLS o o

0.4X2.5%2.75%X1

A=SEEEET (14 2x82

10.65

) =1.164

Wp = Wy + WepXxLt = 600 + 610%25 = 15.85 tonf
Feqo = FeL = Fer=WEe x A =15.85%1.164 = 18.45 tonf
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b aalgs JEe b ol 5l e ST 0 a4 1)
Rt = RL =9.225 tonf

ksl g4 s b

lp oy 51 Vgome 0,55 5 Jore 5 ojl ay (pailis; sl 5 iy Sl 4 Jodl 2 s 095 2 5l (6 S ol sl

58 bl S e s o 45 el L i ol Sl Sy iy o sn solicid sl 54,5 J oS

03; 2l Gl &y (Jsb oS > Sz 50 sl pd (2ol STOPPEN L ()T 0 )95 52 5 ey <8, il 2 5wl asilo

Sy o bl ol 4o L Bumper Impact 548 sa 0 40 .o aalys

_wv?

_9€t1

F g = 9.81 m/s?, W=600+610x25 = 15850 kgf = 155.5 KN

Ly el 2 0,95 5 ol 10 128 olrale Lk > (ol aiBo p e Fr oy g 18 0 6l ey (P S5 (280
04)5150 Cewd 4

V =40 m /min = 0.666 m/s, k = 2x6 =12 t/m = 117.72 KN/m

1 1
Emv2 =5 ke ?

15.85 x 0.6667 = 117.72 x e? |:>et = 24.4cm

E= 155.6 x0.66662
9.81x0.244

=28.83 KN =29ton
2lge P VB L plp bl 5l 25 58 e
55,5 pealys oly bl OBy Sl OB SO o ) oud awlxe polie O g4 51 15810 5 40 )b ool i ya 51 o
DLl salys 3Lt 55 K0 slacls ples jo LB )] ol ol oy eups o plmil QB T Gl ks 1, b

Kgf o=le) by s by 55 039 51,9 DL L Jlee!

% Joint Loads (DL)
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(pS5hS e ) Glo DB s CRV L Jloe!
CRV =1.25x9.225 = 11.53125 tonf

s 8 8
5 6
F |
j =
. [
CRL ,CRT L Jlel
| [ Joint Loads (CRT) |
(1 @ 3
> % ¢
3000 3000 5,
mE N

4 Joint Loads (CRL)
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CREQY , CREQX i Jl!

., Joint Loads (CREQY)

] Joint Loads (CREQX) (As Defined)

Cd L Jle!

J‘P:JmnlLoads |
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(h okl B 0 CRBI L Jles!

[ Joint Loads (CRBI) |
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5%, Steel Design Sections (AISC360-10) |
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[ Stecl P-M Interaction Ratios (AISC360-10) | -
0998 1.
105
059 059"
1015 1.015 (K]
07
w© ~
> >
= =
05
0.

AY



slapldl iloJoe Jol e pledl 51 o ol o solitul 5 oyl cad b iSTas 5l g ol canlio Cll> ol 40 oolisul
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2 e skS /A dalhie S Cwglie jhite (pl gl el sl (Sl daw 000 o o ) Aged SO i ol o
D55 (0 )18 ey 6 VO e 10 (o 5 Cawloads (2,8 CaSleyie p (¥sslS VA S pgate ()59 5 &0 e Sl
& ol (b

oslaiwl o e slob Tl o olel (oL ol (leisle Lo Ol jhe ppd o H(Y-V-F-Y0-9) isy Gillas

elise S a 53810 5 )l g (Sl Jomo p il 5 (B 6,18, 51 G56 g sl oS
PoL = 10.45 tonf, P = 4.14 tonf, Ps = 13.14 tonf, Pgq = 3.33 tonf
oS oo a0 ol 51 a5 008 e sl (ygrlaind 0 (S e S lagie b o late 4 axg b
355 g0 dle S _alls Casslie
*(Gadnet = Ga — o2 59, SB 5 o2 033 3l 86 ;L2 = Ga— YaveXDr
(Qa)net = 0.8 — 0.19x1.5 = 0.515 kgf /cm?
1398 o0 demlne 23 Sjg0 (2o (o Ol

P <y [y UNSHBANC (0515 [0 A>45805.8 om? = 4.6

B=22m

MLNGA oolazwl ‘S)MY/T Ql:u‘l)é).o.‘do G”’)'AG’)‘ R\

Lo 90 yoileyl Hlude g (o Cwolud (punni

Cualdd ol ColiS 05 o0 4185 )l )3 o Gl P b plp g (0w ez oL plp (o Culis (eas SG e 4

B mlgE sy s dalsl
5 0 ool Sz )l S5 0 ey sl 5l adlsl o
Pu=1.25xDL + 1.5xS = 1.25x10.45 + 1.5x13.14 = 32.8 tonf = 321.8 KN
Wd o S8 g o bt O-F-F-Y o -) isy il
&b s

d=h — COVer — ,sL.,1 L casi = 600 — 75 - = = 515 mm

Pu< (0.2 K ¢c+/fc) (bod)
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1115

2200
1015

2200

bo = 2 x (515+600) + 2 x (515+500) = 4260 mm
Py =321.8 KN < (0.4x0.65% v/25 ) x 4260 x 515x10-%= 3565 KN v O.K.

o 1 J S

N

.
L
w1
xzzzzﬂ—zﬁ—515:285mm:0.285m

Yfy=0 I:> Vi = Ox X2.2 = 68 x0.285 x2.2 = 42.636 KN
Vu = 42.636 < (0.2¢ /fc) (bxd)
42.636 < (0.2 x 0.65 V25) x (515 x 2200) x 103=736.45 KN v O.K.
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Y Py IRees;

qu=De = 328210 _ g 59 1af fom? = 68 kPa

A (2.2x102)2

0.8m
F———
1
l

Tt

8x2

Gl > (Y-F-F-Ye-q) iz b illas
M. = (68x2.2) x (0.8) x (=) = 47.9 KN.m /b
0.8¢c foab = s fy As (1), Mu= s fy As (d - 2) (11)
(I) 0.8 % 0.65 x 25 x a x 2200 = 0.85 x 400 x As |:> As=84.12a
(1) 0.85 x 400 x As x (515 - %) = 47.9 x 10° N.mm/b

(I) & (1)  14300.4 a2 14729412a + 47.9 x 105 =0 |:> a=3.3 mm
As = 277.6 mm?
Asmin = 0.002x2200 x 600 = 2640 mm?
Sp16=201mm?

_ 2640

il l ol = 2220 = 1313 ) USE 16 @150 mm

201
Lo aS VP i L jeile,Toae ¥ 5l lanslo Lo O jie vgd S 5 (F-Y=Yom8) wio b gllae 55 basles sl

londs 48 5 K08y 5l ko aleo 10+ alol s s Lo A Blam Llad 4y e slos KL
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