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" Job Title : SLCM Subject : Design of Steel Column-Beam
Designed : PSJ Date: Jul-0s
Checked S Date : Sheet : Page :
Column No.

Al Properties of Materials & Parameters
Fy = 2400 ksc : H-200x200x8x12
Es = 2.10E+D6 ksc = 63.53 cm®
Length, L = 480 m = 20.00 cm
Unbraced Length |, Lb = 480 cm = 20.00 cm
Cb = 1.75 = 0.80 cm
Cmix = 0.85 (Cm=038570or Sidesway and 1.20 cm
Cmy = 0.85 0.8-0.4(M1/M2) > 0.4 for Nosway ) = 4,720 cm®
Kx = 1.20 = 1,600 cm*
Ky = 1.00 = 8.62 cm
C) Loadina = 5.02 cm
P = 8,000 kg = 472 cm?®
Mx = 0 kg.m = 160 cm®
My = 0 kg.m )
D) Allowable Compression Force
KxL/r x = 66.82
Kyl/ry = 25.62
(KL/r Max = 95.:62
ir\, Ce = Sqri2r“Es/Fy) = 131.42
~ Fa = (1~ (KL/r)'\zl(z*Cc"Z))Fy/(S/a+3(KL/r)/(8*Cc)—(KL/r)"SI(s*Cc'\S))
Fa = 933 ksc
fa=P/A = 84 ksc
fa/Fa = 0.10 <0.15
E} Check Diagonal Web Buckhnc { Webs in Flexural Compression )
. 22.00
Ap =3, 76"Sqrt(Es/Fy) = 111.22 > dhw OK,
Ar = 4.50*Sqri(Es/Fb) = 17185 >dAw OK.
F) Allowable Bending Stress
E.1) Allowable Bending Stress about X-Axis
Determining Maximum Unbraced Length, Le
0.45*b*Sari(Es/Fy) , L1 = 266 om
141x10°/(DIARFY , L2 = 705 cm
Min(L1,L2) , Lc = 2868 ecm :
Allowable Bending Stress for Lb > Le Allowable Bending Stress for Lb < ¢
Cw=0, Fb* = 843600*Cb/((Lb*D/Af) bt = 8.00
= 3,691 > 0.60"Fy = 1440 Ap = 0.38*Sgri{Es/Fy) = 11.24
J=0,  AR{1/6)Aw = 28.35 cm’ Ar = 0.56*Sqrt{Es/Fy) = 16.57
rt = 5.51 cm bif < 0.38*Sqri(Es/Fy)
Lb/rt = 87.11 : Compact Section
San(717x10°Chb/Fy) = 72.31 Fbx = 0.86*Fy
Sqri(3585x10°+Cb/Fy) = 161.68 = 1584 ksc
C Sqrt(7170000*Ch/Fy < Lbirt < Sqrt(35850000*Cb/FY)
g Fbx" = [2/3-Fy=(Lbirtyn2/(1 07560000*ChJ*Fy
= 1,368 ksc
Max(Fb',Fb*) =
Allowable Bending Stress : :
Fbhx = 1,440 ksc
fbx = Mx/Sx = 0 kse < Fb OK.
E.2) Aliowable Bending Stress about Y-Axis
bAf = 8.00
Ap= 0‘38*Sqrt(Es/Fy) = 11.24
Ar = 0.56*Sqri{Es/Fy) = 16.57
brtf < 0.38*Sqri(Es/Fy)
Fby = 0.75"Fy
Fby = 1,584 ksc
fby = My/Sy = 0 ksc
F)_Check interaction Eguation
Fex = 12n‘Es/(23*(KxL/rx) ) = 2,422 ksc
Fley = 1244 Es/(23*(KyL/ry)*) = 1,183 ksc
CASE : fa/Fa > 0.15
fa/Fa+Cmx*bx/[(1 -fa/F‘ex)*Fbx]+Cmy*fby/[(1-fa/F'ey)*Fby] = 00 <£.05 OK.
faf0. 60Fy+fbx/Fbr+fby/Fby = 0.07 <1.00 OK,
CASE : falFa < 0.15 .
fa/Fa+fbx/Fbx+fby/Fby = 0.10 <1.00 OK.

Steel Column.xis H-Sec. 711412006

TR e e e




T Job Title SLCM ( B.P FOR AHU ROOM +110.10 M. Subject : Design of Base Plate
Designed : PSJ Date:  Jui-0s
Checked : Date : Sheet : Page :
N
fe— ; >
A) Properties of Materials A i
FFooo= 2,400 ksc T & N
Es = 2.10E+06 ksc i i
Ultimate Comp. Strength of Concrete , fdr'~ = 280 ksc 5 i F‘Tfﬁ s
B) Geometry h Y ‘N -
Steel Column : bf = 20.00 cm ~ = =
) D = 20.00 ¢m e
Base Plate : B = 36.00 cm
N = 36.00 cm
RC. Column : Bc = 40.00 cm
Ne = 40.00 cm
C) Loading
Axial-Load , P = 6,000 kg
Moment , My-y = 0 kg.m i_
Moment , Mx-x = -~ kg.m tb
E) Datermining Thickness of Base Plate T a
_ Al=B*N = 1,296.00 cm? >
~ R2=BCNC = 1600.00 cm? «— 1
‘__-owable Bearing Stress ,Fp= 0.35fc'sqri(A2/A1) = 108.89 ksc < (0.70fc' = 196 ksc
Bearing Stress ;
FL=[P/A1+6*My-y/BN**6*Mx-x/NE?] = 463 ksc < Fb OK.
£2=[P/A1-6*My-y/BN>-6*Mx-x/NB2] = 4.63 ksc > 0, 'No Tension in Base Plate
, n=(B-0.80bf)2 = 10.00 cm
m=(N-0.95D)/3 = 850 cm
L=Max(n,m) = 10.00 cm
Mp=0.50*f1 %2 = 23155 kg.cm
Fb=0.75%Fy = 1,800.00 Ksc
tb(req):Sqrt(G*Mp/Fb) = 0.88 cm
360 x 360 X 12 mm.

PROVIDE Base Plate :

®

Bpt-1.XLS

P & W (No Tension)

711472008
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Beam Ultimate Design PBs,

Material
i 280
fy 4000
fyst | 4000

5.00
80.00
5.00
60.00

40.00 1 70.00
7.58 | 7.50

End Foree (Load Combination 1.4DL+1.7LL

Calculation Sheet

H I
Or 0.75(1.4DL+1.7LL+1 TWL))
0.0

Moment Max. 0.0 ) i -12.6 | ~158 0.0 i 0.0 i | { { { i
Min. 0.0 i 00 ~181 1 -21.01 0.0 I 00 | | 1 : : “F“‘}*‘-{
Shear Max. | 00 i 00 26.6 [ =296 ] 0.0 1 00 ] i ] ) ;
Min. | 00 T 00 20.0 7 i 384 0.0 1 {00 i i i ! i ] ‘
Design Moment (M- At Column Face. M+ Not Reduce By Clear Span)
Momant Max, | 6.0 1 i 00 98 | 163 | 98 | 060 1 |00 | ] i i ] !
Min. | 0.0 | I 00 128 | 08 [ 421 00 1 i 80 i i | !
Main Bar Top | 05 | ©.0 | 60 58 1 64 | 00 | 00 | 0.6 [ i i |
Bottom! €0 ! 0.6 [ ©p 60 74| 00 | co | 6o ! T ! f
Design Shear (At Distance d From Column Face)
Shear 0.0 ! Avmint 0.0 17.1 | Avmini 1541 6.0 1 Avmin 0.0 i ] T i ] | T
Stirrup AV/S | 2.000 T 0.035 { 6.000 | 0.000 8.035 | 0.008 | 0.000 | 0.035 ] 0.000 I i i | ! i ]
d8.Max.| 31377 ' 333z N R | 313 ! 1 | ! ]
Moment and Shear Diagram
30.0 Jr—me -
20,0 fagrm - o !

-50.0

10,0 4o I T e

2,
. R
200
~30.0
-40.0 =

Main Bar Diagram

12.00

10.00

8.00 P

€.00

4.00

200

0.0 -

0.00

2,00

Stirrup (Av/S} Diagram

L 0.00

.12

010 §

0.08 .-

0.06 £5

0.04

0.02 £

0.00 4=

Maximum

Stirrup Spacing Diagram

PBE xis

T o s i e

35.00, 1=

30.00

25,00 =

20.00

7/15/2006
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Caleulation Sheet

Beam Ultimate Design RB7A

Material
fc 1280
fy | 4000
fyst ! 4000 ['‘Bowom: Hei
: Width
¢ Beamn
! 40.00 | 70.00

i Width | Thick | 3.25
[} F

750 i 7.50

550

i
i

: X4 ]
! End Force (Load Combination 1.4DL+1.7LL Or 0.75(1.4DL+]
! Moment Mant. 0.0 | -383 ] -383 i =18 0.0 i | 0.0 ! i | i
‘ Min. | 0.0 P 5101 510 T 207 080 7 0.0 ] i ]
Shear Max. 0.0 | -194 0.0 | i 9.1 0.0 i i_0¢ { i ! i
Min. | 00 | =258 1 295 1 1211 00 | i 0.0 I T i ; 1 ‘*—i
Design Moment (M- At Column Face, M+ Not Reduce By Clear 5 an)
Moment Max. 0.0 1 -38.3 ~38.3 76 | 04 0.0 [ 00 ) ] i
Min, 0.0 {5101 -510 00 | 03 C.0 ! 0.0 i i H
Main Bar Toj 0. 0.0 i 247 247 1 60 | 0.0 0.0 8.0 | oo ! { ] |
Bottom| 0.0 0 T &b 00 [ 34 | 0.2 0.0 [N ! ] | i i i
Design Shear (At Distance d From Column Face)
Shear 0.0 | Avmini -21.9 252 i Avmin{ 5.0 0.0 | Avmini 0.0 | { { T T
Stirup | AVIS | G000 0.035 | 0.015 | ©.030 | 0.035 ! 0.006 | 0000 0.0351 6.006 | i { i
[SMax.| 31.3 313 | a3 | 1 313 | 812 | T | T | |
‘Moment and Shear Diagram”
40.0
(‘\ ) 300 —
v 20.0 ;
100 :
00 —
1000' e L Sy T TR
200 - = A ==
30,0 : : : : 2 B
-40.0 - =
-500 : ‘ ' v = : — =
-60.0 - - : : ;
]
Main Bar Diagram
30.00 o— T T
— - e f e S O oo —
25.00 - i o i ‘
T 7 T
b 1 e
2000 i
15.00 :
] =
1600
...... w——
5.00 — :
L S = e e —————
0.00 L z 1 B A : ra— —_—— —-~__._:_‘
0.00 1.00 2,00 3.00 4.00 5.00 800 7.00 8.00 2.00 10.00
Stirrup (Av/S) Diagram
0.06 q :
0.0 5 S N e e
TN
o = = =
.03 S :
0.02
0.01

RBT xis 7/15/2006
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Beam Ultimate Design RB3

Material Column
fc' 280
fy 4000
fyst | 4000

Beam

Calculation Sheet

Width | Thick 40.00 | 70.00 70.00
Co 7.50 | 750 7.50
g 0.00 i 6.80 !
§ 0 A
i i
s 5
g [1] i
P4 X4 e i
End Force (Load Combination 14DL+1.7LL Or 0.7’5(1.4DL+1.7LL*1,7WL)
Moment Max. 0.0 0.0 4. | ~374 1 «46.3 | -27.8 Q.0 | 0.0 i i
Min, 0.0 | 0.0 3.3 ~498 | 8171 -36.6 Q.0 i 0.0 ] i
Shear Max. 00 0.0 -£.8 -10.0 | 710 -20.1 0.0 i 0.0 .1 [
: 4 Min. 0.0 | 0.0 ~B.4 <1331 532 1 i -28.8 0.0 i 00 i i
Design Momenf (M- At Column Face, M+ Not Reduce By Clear Span)
Moment Max. 0.0 0.0 3.5 0.0 -85.1 | -39.2 | 77.8 | -234 0.0 0.0 ! | |
Min, 0.0 0.0 28 ~49.0 | 481 5 ) 0.0 0.0 i | |
Main Bar T Top | 0.8 0.0 0.6 0.0 241 1 23.2 f 264 | 0.0 | 146 |D0.0 X 0.0 i i I
Bottom| 0.0 0.0 0.0 1.6 6.0 8.8 % 00 173881 0.0 0.0 C.0 .0 | i { i
Design Shear (At Distance d From Column Face) N
Shear 0.0 ! Avmin: 0.0 =75 1 Avming 123 | 699 | Aviin: 2571 0.0 [Avmini 006 ] |
Stirrup AvIS | £.000 | 0.035; 0.00C 0000 ! 0.085 | 6.000 | 6.240 0.035 | 0.032 | ¢.000 | 0,035 | D.000 i ! i
{SMax ] 313 1 i 31.3 3.3 | [ 313 156 31.3 313 | 1 313 i ! |
Moment and Shear Diagram
100.0 7
T )
80.0 3 j
50.0 s S
400 - =
vy
20.0 ' e
(1] X : p—
0. S ORI pc ) 00
20,0 T Y : == —
-40.0 - -
7
-60.6
-80.0
Main Bar Diagram
45.00
40.00 : —
35.00 . - S——
30,00 ; Se
25.00 1%
20.00 ¥ o
15.00'- % e Ty
10.00
5.00 =
a.00 4 o= e
T 000 2,00 4.00 6.00 8.00 10.00 12.00 14.00
Stirrup (Av/S) Diagram
0.30 -
025 1 :
M
RES.xfs
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