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Design Criteria

Design Code : ASD 1989 Ed.9t"

Steel Density = 7850 kg/m#3

Live Load = 30 ksm,

Wind Load = 80 ksm, Cp = 0.7 (Suction due to siope of Roof = 5 degree)

Load Combination

Case 4 = 1.0 (DL+LL) + 0.7WL
Case 5= 1.0 (DL+LL)

-PZ kG
- Cases: 4 (Working State}

Pic.1 Loads assigned on Structure : 1.0DL+1.0LL+0.7WL (Cq = 0.7)

o



Cases: 3 (WIND)

Wind load (Cq x 80 Ksm)

Pic.2 Graphical Contour Load Distribution : Case

kgt
kgt
- Cases: 2{LL1)

o

&

Live load (30 Ksm)

Pic.3 Graphical Contour Load Distribution : Case



+<Dis 0.1cm
Max=0.4

fiav
-

| U
& Cases: 5(1.0DL + 1.0LL}

Pic.4 Maximum Deformation at Working State (1.0DL+1.0LL)

1My 200kgim
Max=113,37
- Min=-217.97

2%

Casés: 5(1.0DL+ 1.0LL)

Pic.5 max My — Moment Diagram : Case = 1.004 +1.0LL
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@ l et Fxec Fxt 1000kgt
I Max=785.64
<o Min=-12.78

Cases: 5 (1.0DL + 1.6L0y

Pic.6 Maximum Axial Force Diagram : Case = Working State

,'/" \“\__
/. >
s / %
FX=5.23 !// \ —~
FY=057 ! , e
- FZ=81.04 |, FX=244 FX=339 | %
> Poaers - FY=iis FX=179 .
P {FZ"Q-‘” [ | EY=785
5 . = BT
3 & . FX=229 | S0
: / FY=077 =
FY=0.48 E_Z_=_-_‘}71.95 Eﬁ:gg? i
Fz=19.04 = SN P F2-1390
FX=523 %.\ 5 Al
FY=057 4%
F7=81.04 4
FX=220 [ 7% g
Fy=077 ' e
FZ=171.85 ,
FX=1063 |
FY=062 |
i _Fz=4129 |
& ex=1063 |
FY=0,62
Fx=24 : FZ=4728 |-
<351 | _
E7=6B26 | FX=3.39 FX=179 | N . :
FY=4.16 FY=7 65 FX=743 i
FZ=9 44 - FZ=8BBR7 Fm‘f'—é%gg :
LeThasd |

- Cases: 4 (1.0 {DL+LL+WLY)

Pic.7 Reaction Force (Kg)} : Case 4



FX=4.24
FY=-1.38
FZ=581.91

FX=3.50
FY=9.33
FZ=439.08

EX=11.27
FY=153

Pic.8 Reaction Force {(Kg) : Case 5

Pic.7 Member Type marked with Colars

FZ<750.89 EY=1255 :
S l _FZ=46030 ;
% FZ=785 64_| : ‘
i &~ .
' }9 [ FX=2050 |
| FY=171 |
é\ | i e N FZ=628.34 |
. - FX=2050 |
FX=7.85 | : FY=171 |
FY=10.81 I EX=371 | F7=528.34
FZ=561.76 | Fy=1227 |.

FZ=600.55 | Fx=1287 |
FY=1255 .
_ FZ=460.50

" Cases: 5(1.00L + 1.0L0)
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£ RPSILTS ~ Code - ASD-193540th
o

f —t
[ — i)

s
0

[TUER 125x75x2.3 v

Code
Bari
Point / Coprdinate:
Load case:

2 Rafter

Ifx=100L=3199m
51000 + LML {1+2)%1.0D

Simphified results  petalled results ;
WEMBER PARAMETERS :
Ly =1%9m Lb=14m RIS = Compact [
lz=149m b =100 ST1 = Slender [

Forees f

INTERMAL FORCES i
Bx=051kgf  Mx=1HkePm By =-217.97kgPm bz = 0,55 kP m Wy = 0.67kgf V7 =243 15 kef ’
CALCULATED STRESSES ALLOVABLE STRESSES ;
fa = -0.05 kgffan2 foy = 0.20 kafiom2 Ft = 1490.00 kgfian2 Fvy = 950.00 kgficm2 :
fhey = 692,32 kgfiam2 Fez = 43.95kgfim2 Fooy = 149000 kgt Fuz = 990,96 kgfiom2 4
foty = 682.3zkgfiam2  Frvumx = -3.51 kgtion2 Fbty = 1442.00 kofiam2 cole. Hote i
fbz = 2,31 kafiem2 fuz,mx = -3,51 kgfian2 oz = 110,00 katfiem2 e
fbtz = -2.31 kgfion2 Fiiz = 1442.00 kpficm2 z
RESLLTS
fa/Ft + fotyFbty + fotzfFbtz = [0,48[ < 1.00 ASD H2-1; Help E
Fee+foe,mFvy o 0091 < 1.0 FezdfzamdFiz = [H4.05] < 1,00 ASD F9) co %
§

ey BER - ey i _:

Pic.8 Rafter & Brace Design

f‘i{' E
z ) —_— H
- Code 3 Column R A o ¢
3
Ejv Auto Bar: 1% RevitColGrawity_13 & :
. - . ¥
Paint / Coordinate: 3Ffx=100L=39m [
| TUBS 125x125x3.2mm v | |oad case: §1.00L + LOWL {1+2)71.00 :
Charns '
Smpfified results  Detafled results '
MEMBER, PARAMETERS
Ly =3.9%m Ky = 1.00 KLy = 79,98 Lb=399m S = Noncompact
lz=1299m Kz = $.00 KLirz = 79,96 cb =100 STI = Montompact .
Forces ¢
INTERMAL FORCES -
Fx = 504.51 kof My =8.57kgfm Mz =70.52kgfm vy =-17.60kgF ¥z = 1.55kgf ﬁ
. 4
CALCULATED STRESSES ALLOVY ABLE STRESSES i
f3 = 32,93 kafion2 fy = -2.31 kgfianz Fa = 1051.31 kgfiam2 Fvy = 960,00 kaf/am2 .
fbey = 10.6 kgfiam2 fvz = 0.22 kgfiom2 ooy = 1343.00 kgfian2 Fvz =%60,00 kafian2 ‘
fbiy = -10.54 kgfcmz Fbty = 1440.00 kgf{mf calc. Note
fbez = 114,258 kgficm2 Fbcz = 1430.00 kgfiom2 -
. fbiz = -114.26 kgfian2 Fbiz = 1499.00 kaficm2 :
i
v RESULTS
; fa/0,6°Fy) + Pory/Fboy + fozFbez = 0,11 € 10D ASD Hi-2) Help
; FeyFyy = 1-0.00] < L.0D  HezFvz=000< 102 ASD FH
¢

Pic.9 Steel Column Design
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Design of fastenings in concrete

el

Autodesk Robot Structural Analysis Professional 2017

Pinned column base design
Eurocode 3: EN 1993-1-8:2005/AC:2009 + CEB Design Guide:

Ratio
0.17

+
.&

GENERAL
Connection no.: 1
Conneclion name: Pinned column base
Structure node: 7
Structure bars: 10
GEOMETRY
COLUMN
Section: TUBS 125x125x3.2
Barno.. 10
L.= 4.34 [m] Columnlength
a= 0.0 [Peg] Indinationangle
h,= 125 [mm] Height of column section
by = 125 [mm] Width of column section
tee = 3 [mm] Thickness of the web of column section
4 = 3 [mm] Thickness of the flange of column section \5\//
M= 3 [mm] Radius of column section fillet y
A= 15.32 {cm?] Cross-sectional area of a column
he 385.74 [cm?] Momentofinertia of the column section

Page: 1
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Material: Metal - Steel - Fe 24

f,c™  2400.00 [kgflem?] Resistance

fic™  4100.00 [kgficm?] Yield strength of a material

COLUMN BASE

loa = 15¢ [mm] Length
Bpg = 230 [mm] Widih
ba= 10 [mm] Thickness
Material: Metal - Steel - Fe 24
fpa™ 2400.00 [kgfem?] Resistance
fupd = 4100.00 fkgiiem?] Yield strength of a material
ANCHORAGE
The shear plane passes through the UNTHREADED pertion of the bolt
Class = 3.6 Anchor class
fn=  1835.49 [kgfim?] Yield strength of the anchor material
fn=  3059.15 [kgflem?] Tensile strength of the anchor material
= 12 [mm] Boltdiameter
= 0.84 [cm?] Effective section area of a bolt
= 1.13  [em? Areaofboltsection
= 2 Number of bolt rows
&y = 170 [mm] Verical spacing
Anchor dimensions
L= 30 {mm]
L,= 75  fmm]
Ly= 25 [mm]
L,= 25 [mm]
Washer
g = 25 [mm] Length
bs = 25 [mm] Widt
b = 4 [mm] Thickness
MATERIAL FACTORS
Ymo = 1.00 Partial safely factor
Tz = 1.25 Partial safety factor
ok 1.50 Partial safety factor

SPREAD FOOTING

Date : 29/06/16

Page : 2




fag™ 122.37 [kgfiem?) Characteristic resistance for compression

Cfld = 0.30 Coeeff. of fiction between the base plate and concrete
WELDS

8, = 4 [mm] Footing plate of the column base

LOADS

Autodesk Robaot Structural Analysis Professional 2017

Author: File: 002_Roof Design_Chiangmai.rtd
Address: Project: 002_Roof Design_Chiangmai
L= 600 [mm] Spread footing length

B= 600 [mm] Spread footing width

H= 300 [mm] Spread fooling height

Concrete

Class CONCR

fck = 246.07 [kgf/cmz] Characleristic resistance for compression

Grout layer

tg = 10 [mm] Thickness ofieveling layer {grout)

Case: 4: 1.0 (DL+LL+WL) (1+2+3)*1.00

Nga™ 262.69 [kofl Aalforce
Vigeay= 2.28 [kgfl Shearforce
Vj,Ed,z =  0.90 [kgfl Shearforce

RESULTS

TENSION ZONE

STEEL FAILURE

A, = 0.84 [cm?) Effective anchor area

fub = 3059.15 [kgf/cmZ] Tensite strength of the anchor material
Beta = 0.85 Reduction factor of anchor resistance

Fira,s = beta®0.8%  "Adry,
Ft,Rd,s‘i =1578.26 [kaff Anchorresistance to steel failure

Yms ™ 1.20 Partial safety factor

fo=  1835.49 [kgficm?] Yield strength of the anchor materiat

Fere2 =T A ms

Firdse ©1285.43  [kafl " Anchor resistance to steel failure \ﬁ‘?/

[Table 3.41

[Table 3.4]
[3.6.1.(3))

[Table 3.4]

CEB[3.2.3.2)
CEB[2.2.2]

CEB[9.2.2]

| Date : 29/06/16 Page: 3
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Fira,s™ TN pg s1oF Ra 2!

Ft,Rd.s= 1289.43 [kgf] Anchorresistance to sieel failure

PULL-QUT FAILURE

fck= 246.07 [kgf/cmz] Characterisfic compressive sfrength of concrete EN 1992-1:3.1.2]

= ) e 203
fiq= 0703, 2,

fiig =11. 92 [kgfiom?] Design tensile resistance EN 1992-1:[8 4.

ny= 1.

00 Coeff. related to the quality of the bond conditions and concreting conditions EN 1992-1:[8 4.

M,= 1.00 Coeff. related to the bar diameter EN 1992-1:[8 4.

fo = 2250,y g

fbd = 26.82 [kgffcmz] Design value of the ultimate bond stress EN 1992-1:[8.4.2.(2)]
hef = 75 [mm] Effective anchorage depth EN 1992-1:{8.4.2.(2)]
Firap =T d"Mes g

Firep= 758.42  [koff  Design uplift capacity EN 1992-18.4.2.(2)]
CONCRETE CONE FAILURE

hef = 75 [mm] Effective anchorage depth CEB [9.24]
NRk.co = T‘SINO-slmmo.s}*fck*hef‘I 5

NRk_C0 =2440.20 [kgf] Characteristic resistance of an anchor CEB[9.2.4}
Sern”™ 225 Imm] Critical width of the concrete cone CEB [9.2 4]
CoarN™ 113 [mm] Critical edge distance CEB [9.2.4]
Ac,Ng T 1135.62 [cmz} Maximurn area of concrete cone CEB [9.24]
A.nT 1135.62 [em?] Actual area of concrete cone CER [0.2 4]
Van= Ao no

Wan~ 1.00 Factor related to anchor spacing and edge distance CER [9.2.4]
c= 113 [mm] Minimum edge distance from an anchor CEB [8.24]

Weny=0.7+03%clc, =10
Wene = 1.00 Factor taking account the influence of edges of the concrete member on the distribution of stresses

Ween ~ 1.00 Factor related to distribution of tensile forces acting on anchors

Wig = 0.5+ h[mm}200 5 1.0

Yen~ G.88 Shelispalling factor CEB[S.2.

Waern ~ 1.00 Factor taking into account whether the anchorage is in cracked or non-cracked concrete  CEBI[B8.2.
CEB[3.23.

Ymc= 2.1 Partial safetyfactor

—_— 0* * * * L
Firde=Nrke VAN Ysn YeeN WreN YucrNTMe

Ft,Rd__c =988.51 [kgfl Design anchorresistance to concrete cone failure EN 1892-1:[8.4.2.(2)]

SPLITTING FAILURE

hee= 75 [mm] Effective anchorage depth w\// CEB [9.2.5]
0_ 0.5 08¢ »p, 1.5 >

Nego = 7-8IN*2immO-9pf h -

Date : 29/06/16 Page : 4
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Npeo =2440.20 kgl  Design uplift capacity CEB [9.2 5]
SaNT 150 [mm] Critical width of the concrete cone CEB[8.25]
Can® 75 Imm] Critical edge disfance CEB[B.25]
Ac,No = 680.00 [cm2] Maximum area of concrete cone CEB [9.2.5]
A.NT  680.00 [cm?] Actual area of concrete cone CEB [9.2.5]
Van~ AenPeono

Yan~ 1.00 Factor related to anchor spacing and edge distance CEB [8.2.5]
c= 75 [mm] Minimum edge distance from an anchor CEB [8.2.5]

Yo =07 +0.3%fc, <10

Wsn T 1.00 Factor taking account the influence of edges of the concrete member on the disfribution of stresses
Wacn = 1.00 Factor related to distribution of tensile forces acting on anchors

Ve N 0.5+h mm}200<1.0

Ve n™ 0.88 Shell spalling factor CEB[9.2.5]
Wyern = 1.00 Factor taking into account whether the anchorage is in cracked or non-cracked concrete CEB [9.2.5]
vy, N = (A2h P2

L 1.20 Coeff. related to the foundation height CEB[9.2.5]
M 2.16 Partial safety factor CEB[3.2.3.1)
Firao = NRKCO*‘UA,N*WS,N*Wec,N*Wre,N*Wucr.N*‘uh.N/"'M.sp

Fthd,sp =1186.21 [kgfl Design anchorresistance to splitfing of concrete CEB [9.2.5]

TENSILE RESISTANCE OF AN ANCHOR
Firg =M pa s Firap Ftrac: Fira s

Fthd = 758.42 [kgf] Tensile resistance of an anchor

BENDING OF THE BASE PLATE

fefm = 109 [mm] Effective length for a single boltfor mode 1 [6.2.6.5]
leff‘z = 103 jmm] Effective length for a single boltfor mode 2 [6.2.6.5)
m= 18 [mm] Distance ofa bolt from the stiffening edge [6.26.5)
Mpl.1.Rd = 65.64 [kgf*m] Plastic resistance of a plate for mode 1 [6.2.4]
MpLgle = 65.6¢ [kgi*m] Plastic resistance of a plate for mode 2 6.2.4}
Fr4ra= 14607.05 Jkgf) Resistance of a plate for mode 1 16.2.4]
Fraorg™ 4088.70 [kgfl Resistance ofa plate for mode 2 6.2.4)
Frare™ 1516.83 [kgfl Resistance ofa plate for mode 3 (6.2.4]
Fiplra =MiNFr 4 gy Frarg Frare

Ft_p,_Rd =1516.83 {kgfl Tension resistance ofa plate [6.2.4]

TENSILE RESISTANCE OF A COLUMN WEB
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twc = 3 [mm] Effective thickness ofthe column web [626.3.(8)]
Befiiwg= 109 [mm] Efiective width of the web for tension (6.2.6.3.2)}
A= 7.63 [cn?] Sheararea EN1993-1-1:6.2.6.(3)]
W= 0.89 Reduction factor for interaction with shear [6.2.683.(4)

F!,wc,Rd o beff,:,wc fwc fyc h"I‘v10
Ftlwcle =7444 .06 [kgfl Column web resistance [6263.(1)]

RESISTANCES OF SPREAD FOOTING IN THE TENSION ZONE
Nj.Rd =1516.83 [kgfl Resistance ofa spread footing for axial tension [6.2.8.3]

CONNECTION CAPACITY CHECK

N gg/N pg$10(8.24) £.17 < 1.00 verified 0.17)

SHEAR

BEARING PRESSURE OF AN ANCHOR BOLT ONTO THE BASE PLATE
Shear forde Vj Edy

Ugy=0.71 Coefl. taking account of the bolt position - in the direction of shear [Fable 3.4]
Opy=0.71 Coeff. for resistance calculation F1 vb.Rd [fahle 3.4]
k-,’y =2.50 Coeff. taking account af the bolt position - perpendicularly to the direction of shear[Table 3.4}
PRy ™K1y %y Tup 9 Yz

F1 b.Rd.y =7028.57 |kgfl Resistance of an anchor bolt for bearing pressure onto the base plate [6.2.2.(7)]

Shear force Vj Edz

Oy,=1.79 Coeff. taking account of the holt position - in the direction of shear [Table 3.4]
Oy ,=0.75 Coeff. for resistance calculation F1 b.Rd [Table 3.4]
kiz=2.50 Coefl. taking account of the bolt position - perpendicularly to the direction of shear [Table 3.4]
Fivordz = K12 % 2 Tup 9™ /T2

Fi wb,Rdz " 7341.96 [kgf} Resistance of an anchor boltfor bearing pressure onto the base plate  [6.2.2(7)]

SHEAR OF AN ANCHOR BOLT

ay = 0.37 Coeff. for resistance calculation F2 vb.Rd 6.2.2(7Y]
Ap = 1.13 [em?] Aveaofboltsection [6.2.2.(7)]
fub = 3059.15 [kgf,n‘cmz] Tensile strength of the anchor material [6.2.2.(7)]
Tz = 1.25 Partial safety factor [622(7)]
Favo.ra = % Tub Aw/fmz

F2,vb,Rd =1022.72 |[kgf] Shear resistance ofa bolt - without lever arm [6.2.247)]
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L= 2.00 Factor related to the fastening of an anchoer in the foundation CEB[9.3.2.2]
MRm: 4.19 [kgfm] Characteristic bending resistance of an anchor CEB[8.3.2.2]
lgn = 21 [mm] Leverarm length CEB[83.22]
Yms™ 1.20 Partial safety factor CEB[3.23.2]
Furdsm ™ O Madllen e ‘

Fv,Rd.sm =332.93 [kafl Shearresistance of a boit - with lever arm CEB[98.3.1]
CONCRETE PRY-OUT FAILURE

Nppe™ 2135.18  [kgfl  Design uplift capacity CEB [9.2.4]
ky = 2.00 Factor related to the anchor length CEB[9.3.3]
HY 2.16 Partial safety factor CEB[3.2.3.1]
Fv.rd.ce = %3 NridMMc

Fv.ﬂd.cp =1977.02 [kgf] Concrete resistance for pry-out failure CEB[9.3.1]
CONCRETE EDGE FAILURE

Shear force ‘\Ij Edy

Y 0=13532.73 lkgfl Characteristic resistance of an anchor

Rkecy
Vavy™ 0.83 Factor related to anchor spacing and edge distance
Yhvy 1.00 Factor related to the foundation thickness
Ysvy ™ 0.95 Factor related to the influence of edges parallel to the shear load direction
Yecvy™ = 1.00 Factor taking account a group effect when different shear loads are acting on the individu
Yovy™ 1.00 Factor related to the angle at which the shear load is applied
Viervy ™ 1.00 Factor related to the type of edge reinforcementused
Yrme = 2.16 Partial safety factor
Fordcy” VRk.c,yO‘wA,V,y*‘ph,V,y*ws,v.y*w sevy Yavy YuervyYme
Fv,Rd.c,y =4859.91 [kgf] Concrete resistance for edge faiture CEB [9.3.1]

Shear force leEd'z

V, ZD =18912.57 [kgf] Characteristic resistance of an anchor

Rke
Yavz 0.53 Factor related to anchor spacing and edge distance
Yove™ 1.0¢ Factor related to the foundation thickness
Yevz™ 0.86 Factor related to the influence of edges parallel to the shear load direction
Vacvz ™ 1.00 Factor taking account a group effect when different shear loads are acting on the individu
Yavz™ 1.00 Factor related to the angle at which the shear load is applied
Yoervz o 1.00 Factor related to the type of edge reinforcement used
Tme ™ 2.16 Partial safety factor
Fv,Rd.c,z = VRk.c,zo*wA.V,z*wh,V,z*wav.z*wec,v,z*Wu.v,z*wucr.v,zh’Mc
FV,RdL'z =4016.00 [kgff Concrete resistance for edge failure \5‘// . CEB[9.31]

"
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SPLITTING RESISTANCE

Cf_d = 0.30 Coeff. of friction between the base plate and concrete [6.2.2.(8)]
N.gg=0.00 [kgf} Compressive force [6.2.2.(8)]
Fera = Cra™Neeq

Fﬁgd = 0.00 [kgf] Slipresistance [6.2.2.(68)]
SHEAR CHECK

Vi Rdy = Mo ™Iy b ray F2vb.Ra' Fvrasm Fvrdep Fvrdcy! * Frra

VJ-,Rd,y= 665.87 [kgfl Connection resistance for shear CEB[9.3.1]
Viedy Vireys 10 9.00 < 1.00 verified (0.00)
Vi Raz = Mo MINEy vy ra 2 P2 vo e Fvra.sme Py cpr Fvird ez ¥ FiRe

Vige2~ 665.87 [kgf Connection resistance for shear CEB[0.3.1]
Viedz'Yiraz =10 0.00 < 1.00 verified (0.00)
Viedy'Virdy *ViEdz! Vire2 = 10 0.00 < 1.00 verified (0.00)

WELDS BETWEEN THE COLUMN AND THE BASE PLATE

o = 9.29 [kgf/cmz] Nomal stress in a weld [4.53.(7)]
= 9.29 [kgf/cmz] Perpendicutar tangent stress [4.5.3.(7)]
T T 06.23 [kgf/cmzl Tangent stress parallel to leEd‘y [4.53(7)]
L 0.09 [kgf/cmz_] Tangent stress parallel to Vj,Ed,z [4.5.3(7)]
Bw= 0.85 Resistance-dependent coefficient [4.5.3.(7)]
o, [{0.9" o)) £ 10(4.1) 0.00 < 1.00 verified (0.00)
Vo, +3.0 (r + 7 )/ (B Ty £ 1.0 (4.1)0.00 < 1.00 verified {0.00)
Vo, 2+3.0 (12 + 1 D) HBy 1y, S 10 (A1) 0. 00 < 1.00 verified © (000
WEAKEST COMPONENT:

FOUNDATION - PULL-OUT OF AN ANCHOR BOLT FROM CONCRETE

REMARKS

Anchor curvature radius is too small. 13 {mm] < 36 [mm}
Segment L4 of the hook anchor is too short. 25 [mmi < 60 (mm]

Connection conforms to the code Ratio 0.17
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PROJECT ~ : fusioumslnrande
ENGINEER  : {wudniu dodnd
JISTRUCTURE  : {oenuuuud

w sarH Tl
Frusirmaiu enter = 1.50 m. I 0.13
shaut enter = 400 m.
LOAD > 150
thuilandian kg/m2 ) = 5 kg/m2x15m. = 750 kg/m.
e C100x50%20%x2.3 = 406 kg /m.
LL kg/m2 = 30 kg/m2x 1.5m. - 4500 kg /m.
Ext! W = 56.56 kg /m.
UHMANSNMVATROJS ARIMWINTUAT ATING u. = 80.00 kg Jm?
enter Y = 013 |m.
enter X = 1.50 im.
O - tan-1 (013/15) = 495 Degree
SAY §a) = 500 Degree
ussandhanAtmdimenuans KETCHUM = (80x5/45) kg/m = B89 kg/m.
Wx = Wsin @ = 56.56xsin5 = 493 kg/m.
Wy = Wcosé + Wwinload = 5656 xcos S + 8.89 = 65.23 kg/m.
Mx = 1/8*Wy*f.2 Mx = 1/8x6523x412 = 13046  kg.m
My = 1/8%Wx? My = 1/8x 13046 x 442 = 986 kg.m
Use Steel A36 Fu= 400000 kg/em® Fy = 2,400.00 kg fom’
E= 2.04*10%
C100x50x20x23 - W= 4.06 kg /m.
Ix = 80.7 cm’ ly = 19 om’
Sx = 16.1 cm’ Sy = 6.06 cm’
A= 5172 cm? h = 5 cm
Fbx = 06*Fy = 144000 kg fem?
Check Stress Fby = 0.75*Fy = 1,80000 kg /em®
fbx/Fbx + fby/Fby = (Mx/Sx) / Fbx + {My/Sy) / Fby
= {13046x 100/16.1) /1440 +  (9.86x100/6.06) /1800
= 0563 + 009 = 0653 <1 Q.K.
Check Deflection
A\ pllowable = L/360 = 400/360 = 111 cm.
A Tuwounu Y = 5ty L/ (3844 E* Ix )
= 033 < 111 0K
O Twumawen X = Srwx L/ (3847 E* Iy )
= 0.11 < 111 O.K.
Check Shear Vy = 1/2x6523 x4 = 13046 kg.
Allowable Shear = 040*Fy = 960.00 kg /fom’
usndoumuLTN Vit=V/A = 2522 kg/m® <1008 OK.
usALEDUENULT V h = Vv/ht = 11344 Kg/cm™ <1008 OX

Supervision by Luecha: Uevelope by Tom : 16/ Q6 / O6
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