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1.0l ntroduction The purpose of this calculation report is to verify t he
adequacy of structural design of one existing unit of 1000 tonne S. WL.
spreader frane to |oad an additional of 140 tonne wei ght com ng to a grand

total of 1140 tonne. This sprea rEf p gned for lifting 2 x 500
. tonne spreader beam each w t ter bag loads in a single
~point lifting arrangenent, w th addi tional |oads of 4x35 tonne |oad at each
trunni on of the spreader frane during |oad testing of crane as illustrated

inthe lifting condition drawing. 2.0 Design Consideration Loading :
condi ti ons: 1,ghi %@@dmﬁw frame is NOT designed and used for day-to-day
transportati on or. handl i ng of goods. No dynam c or inpact |oads is taken
into account? Te?FS'BBzSG'S‘S'gW%MhS of water bags are gradually filled up

W th water tpoac%ﬁgﬁskhe required loading. b)Lifting is done by neans of 4
endl ess round sli.n on 4 nos. of designated Lifting trunnions. Additional
4 water bagst QreRﬁgQ!'éﬂCQSO the trunnions of the spreader frane. The designs
- for the structural nenbers are based on All owabl e Stress Design (ASD) in

. accordance with AISC. 3.0 Conclusion As detailed in attached reports in the
Appendi xes, the structural nmenbers neet the requirenents of the design code
base. on the above desi-gn consi derati on. 4.'0'Ref erences: 1140 Tonne
Spreader Frame Lifting Arrangenment Draw ng no.: RT-RM DWG 120 (Revl)
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SHEAR STRESS DIAGRAM  LO riS ->" LT- Appendi x B Steel design report to
ASI C ASD St eel Design Report Checking
design nmenber 1 Menbers: 1 G oup: Custonl Section: OD 508 x 16 WI' Load
Case: l10ad (pabsduktibrn=248.21 MPa On gross area F1=0.6*Fy=0.6*248. 21=148. 93
- MPa On net -area Ft=0.5*Fa=0.5*399. 9=199. 95 MPa Fv=0. 4*Fy=0. 4*248. 21=99. 28
MPa Kl /r=max(Kx*I/rx, Ky*Wy)=max(1.0*632.0/174. 04, 1. 0*632. 0/ 174. 04) =3. 63

Fa=(1- (KL/ry 2P thV 1 _ 7 MPa
Ve or Axis: "RoRg PR Rl o sl g M R
Fb=0. 66* Fy= Qf e QXIJSUIEltth@fQQOWPan@e&Mgh Sreddar fIamtdadloa@hsleaddltwaploof
Bendi ng Ten F % under .
Conpr essi ve?@egdﬁ ﬁtegém F%%r%‘d Eogall 3?@ énneog%sLPREeea%er rame- is
designed for hftmg 2 X 500 tonne spreader beam each with dlstrlbutlon of water
bag loads ina smgle pomt llftmg arrangement w1th additional loads of 4x35 tonne
:load at each trunmon of the spreader frame dunng load testmg of crane as'
: 31llustrated in the llftlng condltlon drawing.-

2.0 Design Consideration
M) R :toading 'conditlo_ns;: :
a) ThlS spreader frame is NOT desrgned and used for day to day transportatlon
or handllng of goods No dynamlc or impact loads is taken into account Test
loads by means of water bags are gradually filled up wrth water to achieve

‘the reqmred loadmg

- b) ertmg is done by means of 4 endless round slmgs on 4 nos. -of . desrgnated'
-llftlng trunmons ' ' '

'c_) .:Addltfonal 4 water bags are added to the trunmons of the spreader frame

The desrgns for the: structural members are based on- Allowable Stress Design (ASD)
in accordance w1th AISC.

3.0 Conclusion

As detailed in attached reports in the Appendixes, the structural members meet

the requirements of the design code base on the above design consideration.
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Desi gn Menber 1, Load Case 1, Major Shear Fv, 0.0 s 99.28 OK 100% under
Desi gn Menber 1, Load Case 1, Major Deflection 8 s L/250, 0.0 s 2.53 mm
OK 100% under Desi gn Menber 1, Load Case 1, M nor Bending Tensil e Bendi ng
Stress:4f5‘p g@éf 5, 163. 82 OK 100% under Conpressive Bending Stress: fb
Fb, 0.0 5?'& 100% under Design Menber 1, Load Case 1, M nor Shear f,
Fv, 0.0 s 99.28 OK 100% under Design Menber 1, Load Case 1, M nor

Def |l ection 100% under Design Menber 1, Load
Case 1, Tens%on E‘ﬁg‘g?g@? g’f%afef?r%m?:{-‘ 8 frrangemend3s oK 100% under On net
area ft s Ft, 0.@rgwih AIRTOM DWW Do gy Pesi gn Menber 1, Load Case 1,
Sl ender ness Kx* Lx/rx=1.0*632.0/174. 04=3. 6 s 200. 00K 98% under

Ky*Ly/ry=1.0%*632.0/174.04=3. 63 5 200. 0 OK 98% under Desi gn Menber 1, Load
Case 1, Conpression f, Fa, 0.0 .s 147.91 OK 100% under .

Load Case 1, Bending b Tensi on %

fal Fi Ff bx/ F6x+f g/ Fby=0. 0/ 199. 95+0. 0/ 163. 82+0. 0/ 163. 82= 0'@ S 1 g@\under
Desi gn Menber 1, Load: Case 1, Bending + Conpression falfaz@e ( RE:‘Q 0 s
0.15 ...4)0 :

(1) a/ cDa+413el >m+4) 04, / (Dritv=0.0/147. 91+0. 0/ 163. 82+0 0 _W@E&JH MU?Kl_G(
100% under Design Menber 1, Load Case 1, Sway A s Y/ 300.\(
- 0.0/300.0=0.0 mm CK -2147483548% under Checki ng desi gn Ix r. 2 NegHers: 2
G oup: Custonl Section: OD 508 x 16 WI' Load Case: Load HQ248. 21
MPa On gross area Ft=0.6*Fy=0.6*248.21=148. 93 MPa On net area ' q
Ft =0. 5* Fa=0. 5*399. 9=199. 95 MPa Fv=0. 4*Fy=0. 4*248. 21=99. 28 MPa 5’[ D@(/ oA
KI/r=max(Kx*I/rx, Ky*Wy)=nax(1. 0*1404. 01174. 04, 1. 0*1404. 0/ 174. 04) =8. 07
Fa=(1-(KUr)2/(2*Cc2))*Fy/ FS=(1-8. 072/ (2*126. 12) ) *248. 21/ 1. 69=146. 52 I\/Pa L
Maj or AX| S: Fb=0. 66*Fy 0. 66*248 21=163.82 MPa M nor AXxis:
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Fb=0. 66* Fy=0. 66* 248. 21=163. 82 MPa Desi gn Menber 2, Load Case 1, Mjor

Bendi ng Tensile Bending Stress: fb Ft,, 0.14 5. 163.82 OK 100% under

Conpr essive Bending Stress: fb 5 Fb, 0.14 5 163.82 OK 100% under Design

Menber 2, Load Case 1, Major Shear fv F, 0.0 5 99. 280K 100% under Design

Menber 2, Load Case 1, Major Deflection 8 5 L/250, 0.0 5 5.62 nm K 100%

under Design Menber 2, Load Case 1, M nor Bending Tensile Bending Stress:

fb Fb, 0.0 5 163.82 OK 100% under Conpressive Bending Stress: fb Fb, 0.0 5_

163. 820K 100% under Design Menber 2, Load Case 1, Mnor Shear f, Fv, 0.0 .5

99. 28 OK 100% under Design Menber 2, Load Case 1, Mnor Deflection 8 5

L/ 250, 0.0 5 5.62 nm OK 100% under Design Menber 2, Load Case 1, Tension On

gross area ft 5 Ft, 0.0 5 148.93 K 100% under On net area ft 5 Ft, 0.0 5

199. 95 OK 100% under Design Menber 2, Load Case 1, Sl enderness

Kx*Lx/rx=1. 0*1404. 0/ 174. 04=8. 07 5 200. 00K 96% under

Ky*Ly/ry=1.0*1404. 0/ 174. 04=8. 07 5 200.0 OK 96% under Design Menber 2, Load

Case 1, Conpression fa Fa, 10.01 5. 146.52 OK 93% under Design Menber 2,

Load Case 1, Bending + Tension

fa/Flffbx/Fbx+fbffby 0. 0/ 199. 95+0. 14/ 163. 82+0. 0/ 163.82=0.0 5 1 OK 100%

under Design Menber 2, Load Case 1, Bending + CbnpreSS|on

fa/ Fa=10. 01/ 146. 52=0.07 .5 0.15 :.(1)0

(1)al/ (1) a- kki el ooe- 4)04,/(1304, =10. 01/ 146. 52+0. 14/ 163. 82+0. 0/ 163. 82=0. 07 5

1 OK 93% under Design Menber 2, Load Case 1, Sway A 5 Y/ 300.0, 0.47 _5

0..0/300.0=0.0 mm OK -2147483548% undeuulfhegzung desi gn nember 3 Menbers:
C}oup Custonl Section: CD 50 X Case: Load Case 1 Fy=248.21
a On gross area Ft:0.6*Fy:0.6*24 21=148. 93 MPa

MULTIFRAME Model & Graphic Plot
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On net area Ft=0.5*Fa=0.5*399. 9=199. 95 MPa Fv=0. 4*Fy=0. 4*248. 21=99. 28 MPa
KI/r=max(Kx*I1/rx, Ky*l/ry)=max(1l. 0*632.0/ 174. 04, 1. 0*632. 0/ 174. 04) =3. 63
Fa=(1-(KL/r)2/ (2*Cc2))*Fyl/ FS=(1-3. 632/ (2*126. 12))*248. 21/ 1. 68=147.91 MPa

Mpj or Axis: Fb=0.66*Fy=0.66*248.21=163.82 MPa M nor AXi s:

Fb=0. 66*Fy 0. 66*248. 21=163. 82 MPa Desi gn Menber 3, Load Case 1, Mjor

' ensil e Bending Stress: fb Fb, 0.0 163.82 OK 100% under Conpressive
_ ess: fb Fb, 0.0 163.82 OK 100% under Design Menber 3, Load Case
1, I\/aj-(gg. ear fv F, 0.0 5 99.28 K 100% under gaaai gn Menber 3, Load Case

1, Maj-@g eflection 6 L/250, 0.0 5 2.53 m f under Design Menber 3,
Load (#4sesfl, M nor Bending Tensile Bending. b, 0.0 163. 820K 100%
under: Conpressi ve Bending Stress: fb Fb, O. 100% under Design
Menber 3, Load Case 1, Mnor Shear fv Fv, 0 POK 100% under Desi gn
Menber 3, Load Case 1, M nor Defl ection 8 mm OK 100%
under Design Menber 3, Load Case 1, Tengsg 5 Ft, 0.05
148. 93 OK 100% under On net area g 1100% under.

Desi gn Menber 3, Load Case 1, Sl guimiesg D/ 174.04=3.63 5
200. 0 OK 98% under Ky*Ly/r =l ’ 0/ 17, K 98% under

Desi gn Menber 3, L.oad_Ca g onpr essi ' L7. 91 OK 100%
under Design Mermber 34 Case 1, Bej '
f ai Ft +f bx/ Fbx+f bf D/ 199. 95+0. Qi
Desi gn Menber - Case 1
0. 15 :.4) Qe =
(1),,/ ""OA___ g e’ -o. 0/ 14 /163 82 0.051 C]<
100% PW¥Er Desigl®cr 3, Load Ca 0.0, 0.47 5 :
0. 0/ 300_ 0 OK - 2147483548% uj BN nenber 4§/Enbers: 4

1 OK 100% under
- y ; Ja=0. 0/ 147.91=0.0 5
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G oup: Customl Section: OD 863.6 x 20 WI Load Case: Load Case 1 Fy=355.0
MPa On gross area Ft=0.6*Fy=0.6*355.0=213.0 MPa On net area

Ft =0. 5* Fa=0. 5*490. 0=245. 0 MPa Fv=0. 4*Fy=0. 4*355. 0=142. 0 MPa

Kl /r=max(Kx*1/rx, Ky*Uy)=max(1l. 0*704. 0/ 298. 34, 1. 0*704. 0/ 298. 34)=2.36 .
Fa=(1-(KUr) 2/ (2*Cc2))*Fy/ FS=(1- 2. 362/ (2* 105. 442) ) *355. 0/ 1. 68=211. 88 MPa
Maj or Axis;—Eb=0. 66* Fy=0. 66*355. 0=234.3 MPa M nor AXi s:

Fb=0. 66§Ey=9.66*355.0 234. 3 MPa Design Menber 4, Load Case 1, Mjor Bending
TensiIQ:Be'agng Stress: fb 5. Fb, 0.0 5 234.3 @ RO under Conpr essi ve

Bendin@f%@*é%s: fb Fb, 0.0 _5 234. 30K 100% ung L Menber 4, Load Case
1, My Ehe% fv Fv, 0.0 5 142.0 OK 100% u bnber 4, Load Case

1, Mjor Eeflectlon 8 L/250, 0.01 5. 2.82 nygussus
Load Case 1, Mnor Bending Tensile Bending— S 0.0 5 234. 30K
100% under Cbnpre55|ve Bendi ng Stress: “fb kg B 100% under
Desi gn Menber 4, Load Case 1, M nor Shg 100% under
Desi gn Menber 4, Load Case 1, M nol4Fcq 2.82 mm K.
- 100% under Design Menber ‘4, Loag e 1, ba ft 5 Ft, 0.0
5 213. 0 K 100% under On ne it 5 F 0% under Design
Menber 4, Load Case 1,. : ness Kx*Ljx 2.36 5 200.0
OK 99% under Ky*Ly/ rod  /04. 0/ 298. 34 der Design
Menber 4, Load (g Y -Conpr essi op 100% under
Desi gn Menbe PPoad Case o
fal Ft +f by DY/ Fby =08

der Design Menber 4,

B0, 0/ E 1 OK 100% under

DPesi g per 4, Lg T 1, Bendin, a=0.0/211.88=0.0 5
0.15 .7 40 cld oap4l 004404/ 1: 134 34.3+0.0/234.3=0.0 5 -

1 OK 100

LOAD DISTRIBUTION DIAGRAM
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Desi gn Menber 4, Load Case 1, Sway A 5 Y1300.0, 0.47 5 0.0/300.0=0.0 mm K
-2147483548% under Checki ng design nenber 5 Menbers: 5 G oup: Custonl
Section: OD 863.6 x 20 W Load Case: Load Case 1 F=355.0 MPa On gross area
Ft =0. 6* Fy=0. 6*355. 0=213. 0 MPa On net area Ft=0.5*Fu=0.5*490. 0=245.0 MPa
Fv=0. 4* Fy=0. 4*355. 0=142. 0 MPa

KI/r=max(Kx*I/rx, Ky*Wy)=max(1l. 0*7484. 0/ 298. 34, 1. 0*7484. 0/ 298. 34) =25. 09
Far-(1-(KUr)2/(2*Cc2))*Fy/ FS=(1-25. 092/ (2*105. 442))*355. 0/ 1. 75=196. 64 MPa
Maj or Axis: Fb=0.66*Fy=0.66*355. 0=234.3 MPa Mior AXis:

Fb=0. 66* Fy=0. 66* 355. 0=234. 3 MPa Desi gn Menbegd5, /Load Case 1, Maj or Bendi ng
Tensile Bending Stress: fb Ft,, 0.22 s 234 2/100% under Conpressive
Bending Stress: fb Fb, 0.22 5 234.3 OK 44 Desi gn Menber 5, Load
Case 1, Major Shear fv F, 0.0 5 142 esi gn Menber 5, Load
Case 1, Major Deflection 8 5. L/ 100% under Desi gn
Menber 5, Load Case 1, M nor Bgg C/jz\ess: fb Fb, 0.0 .5
234. 3 OK 100% under Conpr essy 0.0 5 234. 30K 100%
under Design Menber 5, : 0.0 5 142. 00K 100%
under Design Menber 5, ¥/ 250, 0.0 5
29.94 mm OK 100% ungk on On gross area
ft 5F, 0.05 2

100% undg

BENDING STRESS DIAGRAM
Page 8 of 24
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On net area ft 5 Ft, 0.0 5 245. 00K 100% under Desi gn Menber 5, Load Case 1,
Sl ender ness Kx*Lx/rx=1.0*7484. 0/ 298. 34=25. 09 5 200. 00K 87% under

Ky*Ly/ ry=1. 0*7484. 0/ 298. 34=25. 09 5 200. 00K 87% under Desi gn Menber 5, Load
Case 1, Conmpression f, 5 Fa, 24.88 5 196.64 OK 87% under Design Menber 5,
Load Case 1, Bending + Tensi on

falFt+fbx/Fbx+fbffby 0. 0/ 245. 0+0. 22/ 234. 3+0. 0/ 234. 3 0.0 51 OK 100% under
Design Menber 5, Load Case 1, Bending + Conpression fal/F,=24.881196.64=0.13
5 0.15 4),/cDa+4$4/004-40,4/004,:24.88/196.64+0.22/234.3+0.0/234.3=0.13 5
1 OK 87% under Design Menber 5, Load Case ay/ s Y1300.0, 0.47 5
0.0/300. 0=0. 0 nm OK--2147483548% under y W@/ desi gn nenber 6 Menbers: 6
Group: Custonl Section: OD 863.6 X ase: Load Case 1 Fy=355.0
MPa On gross area Ft=0.6*Fy=0. 6% = On net area

Ft =0. 5*Fi , =0. 5*490. 0=245. 0 §557* 365\0=142. § MPa

KI/r=max( Kx*1/rx, Ky* W 98. 34/1. 0°5{04e 0/ 298. 34) =2. 36
Fa=(14KL/r) 2/ (2*Cc2) ) 0/ 1. 68=211. 88 MPa
Maj or Axis: . .Fb=0
Fb=0. 66* Ry=0_Gaff
Tensile

'I

case 1, Maj or Bending
0@6urdeF\CbnpreSS|ve

Bendi : Yo under Design Menber 6, Load
Case -;0 OK/ 100% undef Design Menber 6, Load
Case 0, 0.01 B 2.82 nmm @K 100% under Desi gn
Menbe: “nor Bending Tensile Bendi/ng Stress: fb Fr,, 0.0 .5
234.3 ; C0npre55|ve Bendi ng/ Stress: fb Fb, 0.0 5 234.3 OK 100%
under nber 6, 'Load Case 1, M por Shear fv-F, 0.0 5 142.0 OK 100% - -

under .

SHEAR STRESS DIAGRAM
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Design Menber 6, Load Case 1, Mnor Deflection 8 5 U250, 0.0 5 2.82 nm K
100% under Design Menber 6, Load Case 1, Tension On gross area ; 5 Ft, 0.0
5 213. 00K 100% under On net area ft 5 Ft, 0.0 5 245.0 OK 100% under Desi gn
Menber 6, Load Case 1, Slenderness Kx*Lx/rx=1.0*704.0/298.34=2.36 5 200.0
OK 99% under Ky*Ly/ry=1.0*704.0/298.34=2.36 5 200.0 K 99% under Desi gn
Menmber 6, Load Case 1, Conpression fa 5 Fa, 0.0 5 211.88 OK 100% under
Design Menber 6, Load Case 1, Bending + Tension

f ai Ft +f bx/ Fbx+f bf f by=0. 0/ 245. 0+0. 0/ 234. 3+0. 0/ 234.3=0.0 5 1 OK 100% under
Design Menber 6, Load Case 1, Bending + Conpression fa/Fa=0.0/211.88=0.0 5
0.15 ...4)0 (1),/cDat4)perlielipt/cDow=0.0/211. 88+0.0/234.3+0.0/234.3.0.0 5
1 OK 100% under Design Menber 6, Load Case 1, Sway A 5 Y/300.0, 0.47 5
0.0/ 300.0=0.0 mm K -2147483548% under Checki ng design nmenber 7 Menbers: 7
G oup: Customl Section: 00 508 x 16 WI Load Case:- Load Case 1 Fy=248-21
MPa On gross area F1=0.6*Fy=0.6*248.21=148.93 MPa On net area

Ft =0. 5* Fu=0. 5*399. 9=199. 95 MPa Fv=0. 4*Fy=0. 4*248. 21=99. 28 MPa
KI/r=max(Kx*I/rx, Ky*Wy)=max(1l. 0*632. 0/ 174. 04, 1. 0*632. 0/ 174. 04) =3. 63
Fa=(1- (KU )2/ (2*Cc2)) *Fy/ FS=(1- 3. 632/ (2*126. 12))*248. 21/ 1. 68=147. 91 MPa
Maj or Axis: Fb=0.66*Fy=0.66*248.21=163.82 MPa M nor AXxis:

Fb=0. 66* Fy=0. 66* 248. 21=163. 82 MPa Desi gn Menber 7, Load Case 1, Major
Bendi ng Tensil e Bendi ng Stress ._Aplgedﬁglfg B 5 163.82 OK 100% under

Conpr essi ve Bendi ng Stress: b 3.82 OK 100% under - Design
Menber 7, Load Case 1, Major Shear f0.0 5_ 99. 280K 100% under

Steel design report to ASIC ASD
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Desi gn Menber 7, Load Case 1, Major Deflection 8 5 1f250, 0.0 5_ 2.53 nmm XK
100% under Design Menber 7, Load Case 1, M nor Bendi ng Tensil e Bending
Stress: fb 5 Fb, 0.0 163.82 OK 100% under Conpressive Bending Stress: fb
Fe,, 0.0 163.82 OK 100% under Sbeel MedientRepdrt Load Case 1, M nor Shear f,

5. F, 0.0 5 99.28 OK 100% under Design Menber 7, Load Case 1, M nor

Def | e@heeking designomemberst mm Ok 100% under Desi gn Menber 7, Load Case
1, TenMPwrSCh gross area ft 5 Ft, 0.0 5 148.93 K 100% under On net area
ft 5 Fue, 8{%3; %)9\,\/.95 OK 100% under Desi gn Menmber 7, Load Case 1,

Sl ender ness PE{T%T1. 0632. 0/ 174. 04=3. 63 5 200. 0 OK 98% under Ky*Ly/r =1

04 3 63 < 200.0 K 98% under Design Menber 7, Load Case 1,

a Fa, 0.0 5 147.91 K 100% under Design Menber 7, Load Case 1,

fal Ft +f *“"./ by/ Fby=0. 01199. 95+0. 0/ 163. 82+0. 0/ 163.82=0.0 5 1 K 100%
under Design Menber 7, Load Case 1, Bendi ng + Conpression

f a/ FafQat/ ddde: Vo Gade §- 15 ©- (1) 0

(1)al/(1p az4E(ngsdel i o41t1ow=0.0/147.91+0. 0/ 163. 82+0. 0/ 163.82=0.0 5 1 K 100%
under D@,sgr@ga,g/g F Zos.mad=1£§;\gsmp; Sway A 5 Y/ 300.0, 0.47 5 0.0/300.0=0.0

mm OK - @ddkv4 g.@wgdggg ehealdang desi gn menmber 8 Menbers: 8 Group: ,
Cust omlg S@&pl_@amaq;').g@(agw(a 16 | ArT Load Case: Load Case 1 Fy=248.21 MPa On

g{ OSSSfleﬁ-%a *I§¥mgx 0*3342%11?413:1\]24)86393/}1:% o= %}s %et Zir Sg 28 \Pa

KI /1 =negg Ko, )lzrx WE 1_@!)?42 R P 93 Gr1a0a 0/ 174, 04) =8. 07

Fa=(1- (KUboa2d (PiRY - idewh = 1. 8. 072/ ( 2+ 126, 12)) * 248, 21/ 1. 69146, 52 MPa
j or Ao,qh&Ax,gfb 0. 66*Fy=0. 66*248. 21=163. 82 MPa M nor AXi s:

Fb=0. 66F Fyeeer, 6662482121638 8P82 MPa

Design Member 1, Load Case 1, Major Bending
Tensile Bending Stress:
f, <Fp,, 0.0 < 163.82 OK 100% under
Compressive Bending Stress:
f, <Fp, 0.0 < 163.82 OK 100% under

Design Member 1, Load Case 1, Major Shear
f,<F, 0.0 <99.28 OK 100% under

Design Member 1, Load Case 1, Major Deflection
& < L/250, 0.0 <£2.53 mm OK 100% under

Design Member 1, Load Case 1, Minor Bending
Tensile Bending Stress:
f, < Fg, 0.0 £163.82 OK 100% under
Compressive Bending Stress:
f, <F,. 0.0 < 163.82 OK 100% under

Design Member 1, Load Case 1, Minor Shear
f,<F,, 0.0 <99.28 OK 100% under

Design Member 1, Load Case 1, Minor Deflection
8 <L/250, 0.0 <£2.53 mm OK 100% under

Design Member 1, Load Case 1, Tension
On gross area f, < F,, 0.0 < 148.93 OK 100% under
On net area f < F,, 0.0 < 199.95 OK 100% under

Design Member 1, Load Case 1, Slenderness
K, *L,J/r,=1.0+632.0/174.04=3.63 < 200.0 OK 98% under

Ky*L,/r,=1.0¢632.0/174.04=3.63 < 200.0 OK 98% under

Design Member 1, Load Case 1, Compression
f,<F,, 0.0 < 147.91 OK 100% under

Design Member 1, Load Case 1, Bending + Tension
fa/Ft+fbx/Fbx+fby/Fby=0.0/199.95+0.0/163.82+0.0/163.82=0.0 < 1 OK 100% under
Design Member 1, Load Case 1, Bending + Compression
f/F,=0.0/147.91=0.0<0.15 .. ¢0
0o/ P+ 0p:/Ppe+0p,/ D3, ~0.0/147.91+0.0/163.82+0.0/163.82=0.0 < 1 OK 100% under

Design Member 1, Load Case 1, Sway
A <£Y/300.0, 0.47 < 0.0/300.0=0.0 mm OK -2147483548% under
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Design Menber 8, Load Case 1, Major Bending Tensile Bending Stress: fb Fb,

- 0.14 5 163. 820K 100% under Conpressive Bending Stress: fb Fb, 0.14 5

163. 82( K ‘1‘.00% under Desi gn Mnnber 8, Load Case 1, Major Shear fv F, 0.0 5

99. 28 gking designiman nber 8, Load Case 1, Major Deflection 8 5

L/ 250, Jne62 562 mm OK 100% under Desi gn Member 8, Load Case 1, M nor

Bendi nge(;ip@,néﬂ,clog Bending Stress: fb Fb, 0.0 5 163.82 OK 100% under

Conpr essi ve Bendl ng Stress: fb Ft,, 0.0 5 163.82 K 100% under Design
2. Load Case 1, Mnor Shear fv Fv, 0.0 5 99.28 OK 100% under Design

Menmber 8 Logd Case 1, Mnor Deflection 8 5 L/250, 0.0 5 5.62 mm CK 100%

under S|g J Merber 8, Load Case 1, Tension On gross area ft 5 Ft, 0.0 5

148. 93 OR=T00% under On net area ft 5 Ft, 0.0 5 199.95 OK 100% under

Desi gn Menber 8, Load Case 1, Slenderness Kx*Lx/rx=1.0*1404.0/174.04=8.07 5

200. 0 LGadIbasdinadaid ¢addy/ ry= 1. 0%*1404. 0/ 174. 04=8. 07 5 200.0 OK 96% under

Desi gn #emberm® Load Case 1, Conpression fa 5 Fa, 10.01 5146.52 K 93%

under Desgress aberinssr 8 6+bead-14amari, Bending + Tensi on

fal Fi ffb%ﬁ&h&*ﬁ%fsi@aoa@sg@ék@@gsmo 14/ 163. 82+0. 0/ 163.82=0.0 5 1 OK 100%

under Deso.gn =bbaipr-48.28 bead Case 1, Bending + Conpression

fal Fa= 1er£)f{h&(k4ﬁ RAFGma(1.51400.01%5. 0,446*1404 0/174.04)=8.07

4)alr13¢ x(&qkmm@ éa)();ﬁ nglgcba/(yﬁm2%43124§_6&a¢@52wa163. 82+0.0/163.82=0.07 5 1

OK 93% M Belakis Desi gn \Wenber 8, Load Case 1, Sway A 5 Y/300.0, 0.47 5

0. 0/ 300F9@&*Q-0’]&‘6\rm+=%47ﬂ88548% under Checking design nenber 9 Menbers:

9 G oupwminéustonl Section: OD 508 x 16 WI Load Case: Load Case 1 Fy=248. 21

MPa On GroesF atee4pet=p362 MHa=(0. 6*248. 21=148. 93 MPa On net area

Ft =0. 56&@%@@9@0@*&%19@1«@@9 0. 4*Fy=0. 4*248. 21=99. 28 MPa

Kl /r=ma %" max(1.0*632. 0/ 174. 04, 1. 0*632. 0/ 174. 04) =3. 63
Fa=(1-( r é?B W—jg—(l 3.632/(2%126.12))*248. 21/ 1. 68=147. 91 MPa
Maj or A?(I< %UQU,QQ*248 21=163.82 MPa M nor Axi s:

Desngn Member 2 Load Case 1, Major Shear
f, <F,. 0.0 £99.28 OK 100% under
Design Member 2, Load Case 1, Major Deflection
8 < /250, 0.0 < 5.62 mm OK 100% under
Design Member 2, Load Case 1, Minor Bending
Tensile Bending Stress:
f, <Fp, 0.0 < 163.82 OK 100% under
Compressive Bending Stress:
fy, < Fp,, 0.0 < 163.82 OK 100% under
Design Member 2, Load Case 1, Minor Shear
f,<F,, 0.0 £99.28 OK 100% under
Design Member 2, Load Case 1, Minor Deflection
8 < L/250, 0.0 < 5.62 mm OK 100% under
Design Member 2, Load Case 1, Tension
On gross area f,<F, 0.0 < 148.93 OK 100% under
On net area f; < F,, 0.0 < 199.95 OK 100% under
Design Member 2, Load Case 1, Slenderness
K,*L,/r,=1.0+1404.0/174.04=8.07 < 200.0 OK 96% under
Ig*Lylry=1 .0+1404.0/174.04=8.07 < 200.0 OK 96% under
Design Member 2, Load Case 1, Compression
f,<F, 10.01 < 146.52 OK 93% under
Design Member 2, Load Case 1, Bending + Tension
fa/F,+fbx/Fbx+fby/Fby=0.0/199.95+0.14/163.82+0.0/1 63.82=0.0 < 1 OK 100% under
Design Member 2, Load Case 1, Bending + Compression
f/F,=10.01/146.52=0.07 < 0.15 ..¢0
¢a/‘1’a+¢'ﬁ§/‘bg§+¢p\./¢pw=10-0” 146.52+0.14/163.82+0.0/163.82=0.07 < 1 OK 93% under

Design Member 2, Load Case 1, Sway
A <Y/300.0, 0.47 <0.0/300.0=0.0 mm OK -2147483548% under
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Fb=0. 66* Fy=0. 66* 248. 21=163. 82 MPa Desi gn Menber 9, Load Case 1, Mjor
Bending Tensile Bending Stress: fb Ft,, 0.0 5 163.82 OK 100% under
Conpressive Bending Stress: fb s Fb, 0.0 5 163. 820K 100% under Desi gn
MenberClBecking dessignimevabar hear fv F, 0.0 s 99.28 OK 100% under Design
Menber Membetsoad Case 1, Major Deflection 5 s U250, 0.0 s 2.53 nmm OK 100%
under @@%ﬁ@éﬁ‘%ﬁn@gr 9, Load Case 1, M nor Bending Tensile Bending Stress:
fb Fb, GV 31897 Ok 100% under Conpressive Bending Stress: fb Fb, 0.0
163. 82 K 1Q0% under Design Menber 9, Load Case 1, Mnor Shear f v F, 0.0 s
Yo under Design Menber 9, Load Case 1, Mnor Deflection 5 s
2.53 nm OK 100% under Design Menber 9, Load Case 1, Tension On
gross are t s Ft, 0.0 s 148.93 OK 100% under On net area ft s Ft, 0.0 s
199. 95 OK 100% under Design Menber 9, Load Case 1, Sl enderness

lirx=}Q% . Q453463 s 200. 00K 98% under
Ky*Ly%P&?Eﬁ%&%@/qé}’fb4:3. 63 s 200. 00K 98% under Design Menmber 9, Load
Case 1,0",@5@5,%5;0%0,: foespusafatadhbsQpy 147. 91 OK 100% under Design Menber 9,

Load C?Sﬁ%ag%#@é 1N shed. -qgé.é%rblpa

fai Ft + g,p,gigt}ygggsg 199.95¥0. 0/ 163. 82+0. 0/ 163. 82=0. 0 s 1 OK 100% under

gei't_)gn 4 ﬁykx*ﬂ;,Kyhﬂﬁﬂa@oi@sz.Jom75%9%%39.0/%4995@%395Si on fa/Fa=0.0/147.91=0.0 s

(1) "/i:%%a;.+‘(‘4'fFjT§’z‘2(‘i%’(’)“ﬂ':z?fﬁ2?;6?26?*6?6115’%*.2@"f16'9?f/"i’é‘é.'V§’§+o. 0/163.82=0.0 5 1 OK 100%
under DEZ) 40 Mesabas »Q1e3k9RE, Case 1, Sway A s Y/300.0, 0.47 s 0.0/300.0=0.0

mm OK - #144483548% under Page 19 of 24 ~Checking desi gn menber 10 Menbers:
10: G oupo.&Bug toeriaasipieigs@amp4D 863.6 x 20 W Load Case: Load Case 1

Design Member 3, Load Case 1, Major Bending
Tensile Bending Stress:
f, < Fp, 0.0 < 163.82 OK 100% under
Compressive Bending Stress:
f, <Fy, 0.0 < 163.82 OK 100% under

Design Member 3, Load Case 1, Major Shear
f,< F,, 0.0 <99.28 OK 100% under

Design Member 3, Load Case 1, Major Deflection
8 <1/250, 0.0 < 2.53 mm OK 100% under

Design Member 3, Load Case 1, Minor Bending
Tensile Bending Stress:
f, < Fp. 0.0 < 163.82 OK 100% under
Compressive Bending Stress:
f, <F,, 0.0 < 163.82 OK 100% under

Design Member 3, Load Case 1, Minor Shear
f,<F,, 0.0 £99.28 OK 100% under

Design Member 3, Load Case 1, Minor Deflection
8 < /250, 0.0 £2.53 mm OK 100% under

Design Member 3, Load Case 1, Tension

-On gross area f; < F,, 0.0 < 148.93 OK 100% under

L. On net area f, < F,, 0.0 < 199.95 OK 100% under

Design Member 3, Load Case 1, Slenderness
K *L,/r,=1.0+632.0/174.04=3.63 < 200.0 OK 98% under

Ky*L)/ry=1 .0+632.0/174.04=3.63 < 200.0 OK 98% under

Design Member 3, Load Case 1, Compression
f,<F, 0.0 <147.91 OK 100% under

Design Member 3, Load Case 1, Bending + Tension
fa/F,+fbxlFbx+fby/Fby=0.0/199.95+0.0/1 63.82+0.0/163.82=0.0 < 1 OK 100% under

Design Member 3, Load Case 1, Bending + Compression
f,/F,=0.0/147.91=0.0 < 0.15 .40

0o/ @ e/ ey, /Dy, =0.0/147.91+0.0/163.82+0.0/163.82=0.0 < 1 OK 100% under

Design Member 3, Load Case 1, Sway
A <Y/300.0, 0.47 < 0.0/300.0=0.0 mm OK -2147483548% under

A
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Fy=355.0 MPa On gross area Ft=0.6*Fy=0.6*355.0=213.0 MPa On net area
Ft =0. 5* Fu=0. 5*490. 0=245. 0 MPa Fv=0. 4*Fy=0. 4*355. 0=142. 0 MPa

KI/r= . 0*704. 0/ 298. 34, 1. 0*704. 0/ 298. 34) =2. 36
Fa=( 14Recking B84 1- 2. 362/ (2*105. 442) ) *355. 0/ 1. 68=211. 88 MPa
Maj or MRTRSES £h=0. 66* Fy=0. 66*355. 0=234. 3 MPa M nor Axi s:

Fb=0. 65 M =th 6% 355, P=234. 3 MPa Design Member 10, Load Case 1, Major

Bendi ng Tensile Bending Stress: fb Fb, 0.0 5 234.3 OK 100% under

Conpr esg Bending Stress: fb Fb, 0.0 5 234.3 OK 100% under Desi gn Menber
10, Lodd P 1, Major Shear fv Fv, 0.0 5 142.0 OK 100% under Design Menber
10, Lo // 1, Major Deflection 8 5 L/250, 0.01 5 2.82 nm OK 100% under
Desi gn per 10, Load Case 1, M nor Bending Tensile Bending Stress: fb Fb,

0.0 5 234.3 OK 100% under Conpressive Bending Stress: fb Fb, 0.0 5 234.3 X
100% weddrcdasiLoadMeadef 10, Load Case 1, Mnor Shear fv Fv, 0.0 5 142. 00K
100% unejesss.Dmea gn Menber 10, Load Case 1, Mnor Deflection 8 5 U250, 0.0 5
2. 82 mMmoddfosd BB omere o duess bz Mardber 10, Load Case 1, Tension On gross area
ft 5 FtonMitfeaF 833 0500 006mnder On net area ft 5 Ft, 0.0 5 245.0 OK 100%
under Desd.gr-0podeE14di0mphoad Case 1, Sl enderness

Kx* Li' 1 Xgid=rfdX (i Ot 10472 BB axdrics 204 3098844 @0roho/SdE 39 Pssunder .

Ky*Ly/ fB’fmmrﬁ%ﬁtﬁgﬁ:ééz&(&@oﬁ@%s.@@.Ke:?&%aMager Desi gn Menber 10, Load
Case 1, yLpupsession Ta Fa, 0.0 211. 880K 100% under Design Menber 10, Load
Case 1, F,Beaseli fugsessd@nsdaupaf by/ Foy=0. 0/ 245. 0+0. 0/ 234. 3+0. 0/ 234.3=0.0 5 1 X
100% undiedr atia/ Ft +f bx/ Fbx+ Desi gn Menber 10, Load Case 1, Bending +

Conpr eskroas+f, 208 ea90-8248MPa88=0. 0 0. 15 : 40

4), , | cBeBodMemtiritioedFage 1, Mafor Byngind . 88+0. 0/ 234. 3+0. 0/ 234. 3=0.0 s 1 OK 100%

under [%gﬁgﬁgnm%ﬁ:1gbgéun ecr)ad Case 1, Sway

Compressive Bending Stress:
f, <F,, 0.0 <234.3 OK 100% under
Design Member 4, Load Case 1, Major Shear
f,<F,. 0.0 < 142.0 OK 100% under
Design Member 4, Load Case 1, Major Deflection
§ <1/250, 0.01 £2.82 mm OK 100% under
Design Member 4, Load Case 1, Minor Bending
Tensile Bending Stress:
fy <Fy, 0.0 £234.3 OK 100% under
Compressive Bending Stress:
f, <F,, 0.0 <234.3 OK 100% under
Design Member 4, Load Case 1, Minor Shear
f,<F,, 0.0 < 142.0 OK 100% under
Design Member 4, Load Case 1, Minor Deflection
8 < L/250, 0.0 < 2.82 mm OK 100% under
Design Member 4, Load Case 1, Tension
On gross area f; < F, 0.0 <213.0 OK 100% under
On net area f, < F,, 0.0 < 245.0 OK 100% under
Design Member 4, Load Case 1, Slenderness
K, »L,/r,=1.0x704.0/288.34=2.36 < 200.0 OK 89% under
Ky*L)er=1.0*704.0/298.34=2.36 <200.0 OK 99% under
Design Member 4, Load Case 1, Compression
f,<F, 0.0<211.88 OK 100% under
Design Member 4, Load Case 1, Bending + Tension
fa/F,+fb,JFbx+fby/Fby=0.0/245.0+0.0/234.3+0.0/234.3=0.0 <1 OK 100% under
Design Member 4, Load Case 1, Bending + Compression
f/F,=0.0/211.88=0.0 < 0.15 ..¢0
¢a/¢a+¢ag/¢pg+¢m/d’pw=°-0/211-88+0-0/234-3+0-0/234-3=0-0 <1 OK 100% under

Design Member 4, Load Case 1, Sway
A £Y/300.0, 0.47 < 0.0/300.0=0.0 mm OK -2147483548% under
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A 5 Y/ 300.0, 0.47 0.0/300.0=0.0 nm OK -2147483548% under Checki ng desi gn
menber 11 I\/bnbers 11 G oup: Custonl Section: OD 863.6 x 20 WI Load Case:
Load Case 1 Fy=355.0 MPa On gross area Ft=0.6*Fy=0.6*355.0=213.0 MPa On net
area Gheckimydesignanember.® MPa Fv=0. 4* Fy=0. 4*355. 0=142. 0 MPa

Kl / r =nidsriuese*d / r x, Ky* Wy) =max( 1. 0*7484. 0/ 298. 34, 1. 0*7484. 0/ 298. 34) =25. 09

Fa=( 1- ?g% *Fy/ FS=( 1- 25. 092/ ( 2* 105. 442) ) *355. 0/ 1. 75=196. 64 MPa
Maj or eﬁr 2802@% =0. 66* 355. 0=234. 3 MPa M nor AXis:

Fb=0. /'\\w\ 66* 355. 0=234. 3 MPa Design Menber 11, Load Case 1, Mjor
Bendi ng )\l e Bending Stress: fb Fr,, 0.22 5 234.3 OK 100% under
I end| ng Stress: fb Fb, 0.22 5 234.3 OK 100% under Desi gn Menber

11, Load=€fse 1, Major Shear fv0.0 5 142.0 OK 100% under Design Menber 11,
Load Case 1, Major Deflection 5 L1250, 0.02 5 29.94 mm OK 100% under

De5| gno%%&}%gg {fase 1, Mnor Bending Tensile Bending Stress: fb Fb,
% un

284530 der Corrpresswe Bending Stress: fb Fb, 0.0 5 234.3 K
100% UnelediosDasd € sMeriesss dbrs d@ad Case 1, Mnor Shear fv 5. Fv, 0.0 5 142.0
OK 100%4Hafleds F28 S 51\@@@55501,\;{1, Load Case 1, Mnor Deflection 5 5 L/250,

0.0 5 29. ogAan G¥ o 1R9%GBnder Design Menber 11 Load Case 1, Tension On
gr oss arEu?-ﬂwaIktl L )= gax@l 0574%:16)72&@51 3-«9%%)5513‘.’3‘2{:25(33 net area ft 5 Ft, 0.0 5
i q<—( e);yFy/FS =(1-25.09%/(2+105.442))*355.0/1.75=196.64 MPa

Ma;orAx:s

Fy=0.66+F =0.66+355.0=234.3 MPa

Minor Axis:

v Fb=0.66*Fy=0.66*355.0=234.3 MPa
- Design Member 5, Load Case 1, Major Bending
Tensile Bending Stress:
f, < Fp, 0.22 <234.3 OK 100% under
Compressive Bending Stress:
fp < Fp. 0.22 <234.3 OK 100% under
Design Member 5, Load Case 1, Major Shear
f,<F,, 0.0 < 142.0 OK 100% under
Design Member 5, Load Case 1, Major Deflection
§ < L/250, 0.02 < 29.94 mm OK 100% under
Design Member 5, Load Case 1, Minor Bending
Tensile Bending Stress:
fy, < Fp, 0.0 < 234.3 OK 100% under
Compressive Bending Stress:
f, <Fp, 0.0 <234.3 OK 100% under
Design Member 5, Load Case 1, Minor Shear
f,<F,, 0.0 <142.0 OK 100% under
Design Member 5, Load Case 1, Minor Deflection
§ < 1/250, 0.0 £29.94 mm OK 100% under
Design Member §, Load Case 1, Tension
On gross area f,<F, 0.0 <213.0 OK 100% under
On net area f, < F,, 0.0 < 245.0 OK 100% under
Design Member 5, Load Case 1, Slenderness
K,*L,/r,=1.0+7484.0/298.34=25.09 < 200.0 OK 87% under
Ky*Lylry=1.0*7484.0/298.34=25.09 <200.0 OK 87% under
Design Member 5, Load Case 1, Compression
fy<F, 24.88 < 196.64 OK 87% under
Design Member 5§, Load Case 1, Bending + Tension
fa/Ft+fbxlFbx+fby/Fby=o'0/245'0+0'22/234'3+0'0/234'3=0'0 <1 OK 100% under
Design Member 5, Load Case 1, Bending + Compression
f/F,=24.88/196.64=0.13<0.15 . ¢0

¢u/q)a+¢ﬂg/¢|3§+¢nu/¢ﬂw=24'88/196'64+0'22/234'3"'0'0/234'3:0'l3 <1 OK 87% under

Design Member §, Load Case 1, Sway
A £Y/300.0, 0.47 < 0.0/300.0=0.0 mm OK -2147483548% under
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Desi gn Menber 11, Load Case 1, Slenderness Kx*Lx/rx=1.0*7484.0/298. 34=25. 09
5 200.0 OK 87% under Ky*Ly/ry=1.0*7484.0/298. 34=25.09 5 200.0 OK 87% under

Desi g, ,Menper 11, .Load Case Conpression f, 5 Fa, 24.88 5 196.64 K 87%
under ; nme se 1, Bending + Tension
fai Ft + Q:ég: p}oﬁbf f by=0. 0/ 245. 0+0. 22/ 234. 3+0. 0/ 234.3=0.0 5 1 OK 100% under

Desi gns sesbx 20@fd Case 1, Bendi ng + Conpression

fal Fa=24.88/196.64=0.13 5 0.15 :.(1)0

N 00004/ cDow=24. 88/ 196. 64+0. 22/ 234. 3+0. 0/ 234.3=0.13 5 1 K 87%
Menber 11, Load Case 1, Sway A 5 Y1300.0, 0.47 5 0.0/300.0=0.0
mm OK -R147483548% under Page 21 of 24 Checking design nmember 12 Menbers:
12 Group: Custonml Section: OD 863.6 x 20 WI Load Case: Load Case 1
Fy=355.0 MPa On gross area Ft=0.6*Fy=0.6*355.0=213.0 MPa On net area

Ft =0. hold-Case:4dad0Gash1 0 MPa Fy=0. 4*Fy=0. 4*355. 0=142. 0 MPa

Kl / r =mab£3g0 MPa x, Ky* W y) =max( 1. 0*704. 0/ 298. 34, 1. 0*704. 0/ 298. 34) =2. 36

Fa=( 1- (®ddr9s2 hredr Or2), 30e-365 FS+{ AMRa 362/ ( 2* 105. 442) ) *355. 0/ 1. 68=211. 88 MPa
Maj or As it ardel?=0 560G 0By49Q0-65 B8, 0=234. 3 MPa M nor AXi s:

Fb=0. 66¢ Fy+=0,-6638355100RB84. 3 MPa Desi gn Menber 12, Load Case 1, Mjjor

Bendi ngkiFensk]-e, enpmag! (r4eases 34f10+764.020884)2.%_ 234. 3 OK 100% under _
Conpr e sk eLBRASIC AN F Hs=@ 2362/(bh0stia3))« $35.0/1. 58=2Brbs P 100% under Desi gn Menber
12, Loamaisease 1, Major Shear f, 5 F, 0.0 5 142. 0 OK 100% under Design
Menber H,20.66kR)swbe€ase-2343 W) or Defl ection 8 5 U250, 0.01 5 2.82 nm OK 100%

under - Minor Axis:
Fb=0.66*Fy=0.66*355.0=234.3 MPa i
Design Member 6, Load Case 1, Major Bending I
Tensile Bending Stress:
fy, < Fp, 0.0 <234.3 OK 100% under
Compressive Bending Stress:
f, < Fp, 0.0 <£234.3 OK 100% under
Design Member 6, Load Case 1, Major Shear
f,<F,, 0.0 <142.0 OK 100% under
Design Member 6, Load Case 1, Major Deflection
8 <L/250, 0.01 < 2.82 mm OK 100% under
Design Member 6, Load Case 1, Minor Bending
Tensile Bending Stress: :
f, <F}, 0.0 £234.3 OK 100% under
Compressive Bending Stress:
f, < Fp, 0.0 <234.3 OK 100% under :
Design Member 6, Load Case 1, Minor Shear
f,<F,, 0.0<142.0 OK 100% under
Design Member 6, Load Case 1, Minor Deflection
5 < L/250, 0.0 <2.82 mm OK 100% under
Design Member 6, Load Case 1, Tension
On gross area f, < F,, 0.0 £ 213.0 OK 100% under
On net area f, < F,, 0.0 < 245.0 OK 100% under
Design Member 6, Load Case 1, Slenderness
K, *L,/r,=1.0x704.0/298.34=2.36 < 200.0 OK 99% under
KytL)/ry=1 .0%704.0/298.34=2.36 < 200.0 OK 99% under
Design Member 6, Load Case 1, Compression
f, <F, 0.0 <211.88 OK 100% under
Design Member 6, Load Case 1, Bending + Tension
fa/Ft+fbx/Fbx+fby/Fby=o'0/245'0+0'0/234'3+0'0/234'3=0'0 <1 OK 100% under
Design Member 6, Load Case 1, Bending + Compression
f,/F,=0.0/211.88=0.0 < 0.15 .40
¢u/¢a+¢D§/¢B§+¢B\|/¢Dw=0'0/21 1.88+0.0/234.3+0.0/234.3=0.0 < 1 OK 10Q% under
Designh Member 6, Load Case 1, Sway
A <Y/300.0, 0.47 < 0.0/300.0=0.0 mm OK -2147483548% under
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Design Menber 12, Load Case 1, M nor Bending Tensile Bending Stress: fb Fb,

0.0 .5 234.3 K 100% under Conpressive Bending Stress: fb Fb, 0.0 5 234.3

oK 100% under DeS|gn I\/Errber 12, Load Case 1, Mnor Shear fy Fy, 0.0 5 142.0
esign me D. Load Case -1, Mnor Deflection 8 5 U250, 0.0

5 2. 82Mﬁ"me@<7 100% under De5| gn Menber 12, Load Case 1, Tension On gross

ar ea f@eﬁpﬁﬁg{)@x% 213. 00K 100% under On net area ft 5 Ft, 0.0 5 245.0 OK

100% un sl gn nber 12, Load Case 1, Sl enderness

Kx*Lx/r /”\@\ 704.0/298. 34=2.36 5 200.0 OK 99% under

Ky*Ly/ 1 704. 0/ 298. 34=2.36 5 200.0 OK 99% under Design Menmber 12, Load

Case 1, f ession fa 5 F5 211. 880K 100% under Design Menber 12, Load Case

1, Bendi =+ Tensi on

f dFt +f bx/ Fox+f bY/ Fby=0. 0/ 245. 0+0. 0/ 234. 3+0. 0/ 234.3=0.0 5 1 OK 100% under

Desi gp oMatPsde-12adl®ask Fase 1, Bending + Conpression. fa/ Fa=0.0/211. 88=0.0

50. 15 . g.=7p.01 mpaCX/ cDa404/ 004+004/ 41: $4,=0. 0/ 211. 88+0. 0/ 234. 3+0. 01234. 3=0. 0

51 X &O@oég&ggﬁ;osnesd@ﬂgmwwﬂpg Load Case 1, Sway A 5 Y/300.0, 0.47 5
0.0/ BOOO,OneQa,gmﬂéo-ﬂgbégA&@@%% under End of check Appendix C COSMOS
Fini t e ELERERS4.A03k8kempdDdel none. OD 34 MAJN FRAME Study nho Study 4

Fl ot tym:maﬁka&m@*ungﬁt@g 3:85%91 ASDlesbiAlMed don scale:  A)Load a Restraint:

Restral L thin the nmain structure
pﬁ‘f;(af" vertz)lsic V%%g’zl(%&qu)gg&ﬁﬁ Eéelg%gﬁﬂg%{mr ection) on OD 508 circular

struct U 9065 Q&He%g@d-mﬁlgﬁhﬁa strength: OD 508 X 16 WI circular structure -
al_l owab;l,ngorm@l d strength 255 MPa Weldnent - mn. guarantee yield strength
480 MPaF,=0.66+F =0.66+248.21=163.82 MPa

Design Member 7, Load Case 1, Major Bending
Tensile Bending Stress:
fy, < Fp, 0.0 < 163.82 OK 100% under
Compressive Bending Stress:
fy, < Fp, 0.0 < 163.82 OK 100% under-

Design Member 7, Load Case 1, Major Shear
f,<F,, 0.0 <99.28 OK 100% under

Design Member 7, Load Case 1, Major Deflection
8 <1/250, 0.0 £2.53 mm OK 100% under

Design.Member.7, Load Case 1, Minor Bending -
Tensile Bending Stress:
f, <Fp, 0.0 < 163.82 OK 100% under
Compressive Bending Stress:
f, < Fp, 0.0 < 163.82 OK 100% under

Design Member 7, Load Case 1, Minor Shear
f,<F, 0.0 <99.28 OK 100% under

Design Member 7, Load Case 1, Minor Deflection
8 < L/250, 0.0 £2.53 mm OK 100% under

Design Member 7, Load Case 1, Tension
On gross area f; < F,, 0.0 < 148.93 OK 100% under

On net area f, < F,, 0.0 < 199.95 OK 100% under

Design Member 7, Load Case 1, Slenderness
K, *L,/r,=1.0%632.0/174.04=3.63 < 200.0 OK 98% under

Ky*L)/ry=1.0*632.0/1 74.04=3.63 < 200.0 OK 98% under..

Design Member. 7, Load Case 1, Compression .
f,<F, 0.0<147.91 OK 100% under

Design Member 7, Load Case 1, Bending + Tension
fa/F,+fbx/Fbx+fby/Fby=0.0/1 99.95+0.0/163.82+0.0/163.82=0.0 < 1 OK 100% under

Design Member 7, Load Case 1, Bending + Compression
f/F,=0.0/147.91=0.0<0.15 .40
¢a/¢a+¢ﬁ§/¢&+¢m/¢w=o.0/147.91+0.0/163.82+0.0/163.82=0.0 <1 OK 100% under

Design Member 7, Load Case 1, Sway
A <Y/300.0, 0.47 <0.0/300.0=0.0 mm OK -2147483548% under
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Concl usi on:  Maxi mum Von M ses equi val ent stress at OD 508 circul ar
structure is 0.04 MPa < 255 MPa. LIJ ILI 22 qui zm(3 ou.z CALM ,ror4 cirez

u_ 7.0i In vi _ General Notes 1. ALL DIMENSION I N nm UNLESS OTHERW SE
NOTEDC e cld BERGNMNBEGYT: 8250 KG 3. LI FTI NG FRAME VEI GHT : 10500 KG
expl orMﬂ@e'iSrﬁl ni ty REALTEC PTE LTD .13 Admra.tvSZreez —03 38,59 Nf.irto
Lr. kSI ectl o é :5) 6753-8378 Fax ,(.65) 6753-628..;

E- ma @ealatec corn. sg

Load Case: Load Case 1
F,=248.21 MPa
On gross area F=0.6+F =0.6+248.21=148.93 MPa
On net area F,=0.5+F ;=0.5+399.9=199.95 MPa
F,=0.4+F =0.4+248.21=99.28 MPa
Ki/r=max(K,*lir, K *l/r,)=max(1.0+1404.0/174.04,1.0+1404.0/174.04)=8.07
Fa=(1-(KL/r)2/(2*Cc2))*Fy/FS=(1-8.072/(2*126.12))*248.21/1 .69=146.52 MPa
Major Axis:
F=0.66+F,=0.66+248.21=163.82 MPa
Minor Axis: -
F,=0.66+F =0.66+248.21=163.82 MPa o
Design Member 8, Load Case 1, Major Bending Vo
Tensile Bending Stress:
f, <F,, 0.14 < 163.82 OK 100% under
Compressive Bending Stress:
f, < Fp. 0.14 < 163.82 OK 100% under
Design Member 8, Load Case 1, Major Shear
f,<F,, 0.0 <99.28 OK 100% under
Design Member 8, Load Case 1, Major Deflection
& <L/250, 0.0 £ 5.62 mm OK 100% under
Design Member 8, Load Case 1, Minor Bending
Tensile Bending Stress:
fp, < Fp. 0.0 < 163.82 OK 100% under
Compressive Bending Stress:
fy, < Fp, 0.0 < 163.82 OK 100% under
Design Member 8, Load Case 1, Minor Shear
f,<F,. 0.0 < 99.28 OK 100% under
Design Member 8, Load Case 1, Minor Deflection
8 < /250, 0.0 < 5.62 mm OK 100% under
Design Member 8, Load Case 1, Tension
On gross area f, < F,, 0.0 < 148.93 OK 100% under
On net area f, < F,, 0.0 < 199.95 OK 100% under
Design Member 8, Load Case 1, Slenderness
K,*LJr,=1.01404.0/174.04=8.07 < 200.0 OK 96% under
K*L,/r,=1.0¢1404.0/174.04=8.07 < 200.0 OK 96% under
Design Member 8, Load Case 1, Compression
f,<F, 10.01 <146.52 OK 93% under
Design Member 8, Load Case 1, Bending + Tension
fa/F,+fbx/Fbx+fby/Fby=0.0/199.95+0.14/163.82+0.0/163.82=0.0 <1 OK 100% under
Design Member 8, Load Case 1, Bending + Compression
f4/F,=10.01/146.52=0.07 < 0.15 ..40

¢a/¢a+¢ﬂ§/¢6§+¢ﬂw/¢ﬁw=l0'01/ 146.52+0.14/163.82+0.0/163.82=0.07 < 1 OK 93% under
Design Member 8, Load Case 1, Sway
A <Y/300.0, 0.47 < 0.0/300.0=0.0 mm OK -2147483548% under
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Load Case: Load Case 1
F,=248.21 MPa
On gross area Fl=0.6*Fy=0.6*248.21=148.93 MPa
On net area F=0.5+F ,=0.5+399.9=199.95 MPa
F,=0.4+F =0.4%248.21=99.28 MPa
Kiir=max(K,#Ir,, K *I/r )=max(1.0+632.0/174.04,1.0+632.0/174.04)=3.63
Fa=(1-(KL/r)2/(2*Ccz))*F)JFS=(1-3.632/(2*126.12))*248.21/1.68=147.91 MPa
Major Axis:
F,=0.66+F =0.66+248.21=163.82 MPa
Minor Axis:
Fp=0.66+F =0.66+248.21=163.82 MPa

Design Member 9, Load Case 1, Major Bending

Tensile Bending Stress:
f, <Fp. 0.0 < 163.82 OK 100% under
Compressive Bending Stress:
f, < Fp, 0.0 < 163.82 OK 100% under

Design Member 9, Load Case 1, Major Shear
f,<F,, 0.0 <99.28 OK 100% under

Design Member 9, Load Case 1, Major Deflection
8 <1y250, 0.0 £ 2.53 mm OK 100% under

Design Member 9, Load Case 1, Minor Bending
Tensile Bending Stress:

f, < Fp, 0.0 < 163.82 OK 100% under

Compressive Bending Stress:
f, < Fp, 0.0 < 163.82 OK 100% under

Design Member 9, Load Case 1, Minor Shear
f, <F,, 0.0 <99.28 OK 100% under

Design Member 9, Load Case 1, Minor Deflection
8 < 1/250, 0.0 £2.53 mm OK 100% under
Design Member 9, Load Case 1, Tension
On gross area f; < F,, 0.0 < 148.93 OK 100% under
On net area f, < F,, 0.0 < 199.95 OK 100% under
Design Member 9, Load Case 1, Slenderness
K,*L,/r,=1.0+632.0/174.04=3.63 < 200.0 OK 98% under
KytL)/ry=1 .0+632.0/174.04=3.63 < 200.0 OK 98% under

Design Member 9, Load Case 1, Compression
f, < F, 0.0 <147.91 OK 100% under

Design Member 9, Load Case 1, Bending + Tension
falF,+fbx/Fbx+fby/Fby=0.0/199.95+0.0/163.82+0.0/163.82=0.0 <1 OK 100% under

Design Member 9, Load Case 1, Bending + Compression
f/F,=0.0/147.91=0.0 < 0.15 .40

¢a/¢a+¢ﬂ§/<b|3§+¢B\'/%W:O.O/147.9l+0.0/163.82+0.0/163.82=0.0 <1 OK 100% under
Design Member 9, Load Case 1, Sway
A <Y/300.0, 0.47 < 0.0/300.0=0.0 mm OK -2147483548% under
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:Project : " 9779 - 1140 SPREADER BEAM & 700 TONNE LI FTI NG FRANVE
311"" W 4- \WMDr a | i fen -

C’heéklng design mem eg 1

Members: 10

Group: Custom1
Section: OD 863.6 x 20 WT

Load Case: Load Case 1
F,=355.0 MPa
On gross area Ft=0.6*Fy=0.6*355.0=213.0 MPa
On net area F=0.5+F ;=0.5#490.0=245.0 MPa
F,=0.4+F =0.4+355.0=142.0 MPa
KI/r=max(Kx*I/rx,Ky*I/ry)=max(1 .0%704.0/298.34,1.0¥704.0/298.34)=2.36
Fo=(1 -(KL/r)2/(2*Cc2))*F)/FS=(1-2.362/(2*105.442))*355.0/1 .68=211.88 MPa
Major Axis:
Fp=0.66+F, =0.66+355.0=234.3 MPa

Minor Axis:
F,=0.66+F =0.66+355.0=234.3 MPa
Design Member 10, Load Case 1, Major Bending
Tensile Bending Stress:
f, <F,, 0.0 <234.3 OK 100% under
Compressive Bending Stress:
f, <Fp, 0.0 £234.3 OK 100% under
Design Member 10, Load Case 1, Major Shear
f,<F,, 0.0 < 142.0 OK 100% under :
Design Member 10, Load Case 1, Major Deflection
8§ <L/250, 0.01 <2.82 mm OK 100% under
Design Member 10, Load Case 1, Minor Bending
Tensile Bending Stress:
f, < Fp, 0.0 £234.3 OK 100% under
Compressive Bending Stress:
f, < Fp, 0.0 £234.3 OK 100% under
Design Member 10, Load Case 1, Minor Shear
f,<F,, 0.0 < 142.0 OK 100% under
Design Member 10, Load Case 1, Minor Deflection
8 < L/250, 0.0 £ 2.82 mm OK 100% under
Design Member 10, Load Case 1, Tension
On gross area f; < F,, 0.0 <213.0 OK 100% under
On net area f, < F,, 0.0 < 245.0 OK 100% under
Design Member 10, Load Case 1, Slenderness
K, *L,/r,=1.0¥704.0/298.34=2.36 < 200.0 OK 99% under
. Ky*L/ry=1 .0+704.0/298.34=2.36 < 200.0 OK 99% under

Design Member 10, Load Case 1, Compression
f,<F, 0.0 <211.88 OK 100% under

Design Member 10, Load Case 1, Bending + Tension
fa/F,+fbx/Fbx+fby/Fby=0.0/245.0+0.0/234.3+0.0/234.3=0.0 <1 OK 100% under
Design Member 10, Load Case 1, Bending + Compression
f,/F,=0.0/211.88=0.0 < 0.15 .40
0o/ Do +0p:/ P+, /Dy, =0.0/211.88+0.0/234.3+0.0/234.3=0.0 < 1 OK 100% under
Design Member 10, Load Case 1, Sway
A <Y/300.0, 0.47 < 0.0/300.0=0.0 mm OK -2147483548% under
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Checking design member 11
Members: 11
Group: Custom1
Section: OD 863.6 x 20 WT

Load Case: Load Case 1
Fy=355.0 MPa
On gross area F=0.6+F =0.6+355.0=213.0 MPa
On net area F;=0.5+F ;=0.5+490.0=245.0 MPa
F,=0.4+F =0.4+355.0=142.0 MPa
Kl/r=max(Kx*llrx,Ky*I/ry)=max(1 .0%7484.0/298.34,1.0+7484.0/298.34)=25.09
Fa=(1-(KL/r)ZI(2*Cc2))*FyIFS=(1-25.0921(2*'1 05.442))#355.0/1.75=196.64 MPa
Major Axis:
Fb=0.66*Fy=0.66*355.0=234.3 MPa
B Minor Axis:
.// h Fy,=0.66+F =0.66+355.0=234.3 MPa
o Design Member 11, Load Case 1, Major Bending
Tensile Bending Stress:
f, < Fp, 0.22 £234.3 OK 100% under
Compressive Bending Stress:
fy <Fp, 0.22 £234.3 OK 100% under
Design Member 11, Load Case 1, Major Shear
f,<F, 0.0 <142.0 OK 100% under
Design Member 11, Load Case 1, Major Deflection
& < 1/250, 0.02 < 29.94 mm OK 100% under
Design Member 11, Load Case 1, Minor Bending
Tensile Bending Stress:
f, <F,, 0.0 <234.3 OK 100% under
Compressive Bending Stress:
f, < Fp, 0.0 £234.3 OK 100% under
Design Member 11, Load Case 1, Minor Shear
f,<F, 0.0 £142.0 OK 100% under
Design Member 11, Load Case 1, Minor Deflection
8 < 1L/250, 0.0 <29.94 mm OK 100% under
Design Member 11, Load Case 1, Tension
On gross area f, < F,, 0.0 < 213.0 OK 100% under
On net area f; < Fy, 0.0 < 245.0 OK 100% under
Design Member 11, Load Case 1, Slenderness
K, *L Jr,=1.0x7484.0/298.34=25.09 < 200.0 OK'87% under-
Ky*Lylry=1.0*7484.0/298.34'='25.09 < 200.0 OK 87% undér
Design Member 11, Load Case 1, Compression
fa < F, 24.88 < 196.64 OK 87% under
Design Member 11, Load Case 1, Bending + Tension
fa/Ft+fb)JFbx+fby/Fby=0.0/245.0+0.22/234.3+0.0/234.3=0.0 <1 OK 100% under
Design Member 11, Load Case 1, Bending + Compression
f,/F,=24.88/196.64=0.13 < 0.15 . $0
0o/ P+ 03/ Py +p,/ P, =24.88/196.64+0.22/234.3+0.0/234.3=0.13 < 1 OK 87% under
Design Member 11, Load Case 1, Sway
A <Y/300.0, 0.47 <0.0/300.0=0.0 mm OK -2147483548% under
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Checking design member 12

Members: 12
Group: Custom1
Section: OD 863.6 x 20 WT

Load Case: Load Case 1
F,=355.0 MPa
On gross area F=0.6%F,=0.6+355.0=213.0 MPa
On net area F=0.5+F ;=0.5+490.0=245.0 MPa
Fv=0.4*Fy=0.4*355.0=142.0 MPa :
Ki/r=max(K,*Ir,, Ky*I/ry)=max(1 .0+704.0/298.34,1.0«704.0/298.34)=2.36
Fa=(1-(KL/r)2/(2*Cc2))*Fy/FS=(1-2.362/(2t1 05.442))*355.0/1.68=211.88 MPa
Major Axis:
Fp=0.66+F =0.66+355.0=234.3 MPa

Minor Axis:
Fp=0.66+F,=0.66+355.0=234.3 MPa
Design Member 12, Load Case 1, Major Bending
Tensile Bending Stress:
fp < Fp, 0.0 < 234.3 OK 100% under
Compressive Bending Stress:
fp, <Fp, 0.0 £234.3 OK 100% under
Design Member 12, Load Case 1, Major Shear
f,<F,, 0.0<142.0 OK 100% under
Design Member 12, L.oad Case 1, Major Deflection
3 <1250, 0.01 <2.82 mm OK 100% under - -
Design Member 12, Load Case 1, Minor Bending
Tensile Bending Stress:
f, < F,, 0.0 £234.3 OK 100% under
Compressive Bending Stress:
fy, <Fy, 0.0 <234.3 OK 100% under
Design Member 12, Load Case 1, Minor Shear
f,<F,, 0.0 < 142.0 OK 100% under
Design Member 12, Load Case 1, Minor Deflection
§ <4250, 0.0 < 2.82 mm OK 100% under
Design Member 12, Load Case 1, Tension
On gross area f, < F,, 0.0 <213.0 OK 100% under
On net area f, < Fy, 0.0 < 245.0 OK 100% under
Design Member 12, Load Case 1, Slenderness
K *LJr,=1.0x704.0/298.34=2.36 < 200.0 OK 99% under
Ky*L,/r,=1.0+704.0/298.34=2.36 < 200.0 OK 99% under
Design Member 12, Load Case 1, Compression
fy<F, 0.0<211.88 OK 100% under
Design Member 12, Load Case 1, Bending + Tension
fa/Fl+fbxlFbx+fby/Fby=0'0/245'0+0'0/234'3+0'0/234'3=0'0 <1 OK 100% under
Design Member 12, Load Case 1, Bending + Compression
f,/F,=0.0/211.88=0.0 < 0.15 .".¢0
0o/ P +p/Ppe+0p,/ Py, <0.0/211.88+0.0/234.3+0.0/234.3=0.0 < 1 OK 100% under
Design Member 12, Load Case 1, Sway
A £Y/300.0, 0.47 < 0.0/300.0=0.0 mm OK -2147483548% under

End of check
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DOCUMENT NO.: 9779-C-C3-010 REVISION NO.: O LI NGKU MUK 375311 NGAPO

1.0l ntroduction The purpose of this calculation report is to verify the
adequacy of_ structural design of one unit of 700 tonne S WL. lifting
frame. éhl Finitg Elemgnt Anatesis sVercMisgnttdess plotlanf@D RO ¥ 1% WTbiftingframeind 4 x 35
tonne offset . at 2.7m wusing lifting lugs design at a single point lifting
arrangenegtee=i | | ustrated in the lifting condition drawing. 2.0 Design
Consi dergtrent=oadi ng conditions: This spreader frane is NOT desi gned and
used for day-to-day transportation or handling of goods. No dynam c or

i mpact | oads 'is taken into account. Test Loads byssssans of water bags are
gradually filled up with water to achi eve theg A oadifrge B)4ifting

i s done by neans of |ifting Iugs prOV|ded < R e design based on
appropriate size as illustrated, ;
designs for the structural nenj
(ASD) in accordance with Al SC4
reports in the Appendi xes, th
the design code base on th-”
Tonne Spreader ' .

of 106 PE-c

attached
equi rement s of
Ref er ences: 700
D1- 020 Page 3

von Mises (Nimm*2 (WPe))

b Viekd strength: 250.00

A)  lLoad & Restralnt
e Restraint on face of OD 508 c1rcular structure w1th1n the main structure frame.

e ‘Apply vertu_:al: load of - 35 tonnes- (Y-direction) on .OD 508 circular structure.

B) Material yield strength:
e OD 508X 16 WT c1rcular structure allowable yleld strength 255 MPa
. Weldment min. guarantee yleld strength 480 MPa

C) Conclusion:

e Maximum Von: Mises equivalent stress at OD 508 circular structure is 0.04 MPa < 255
MPa.
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Axcl@rOG*Fy06*35502130NPa REALTEC PTE LTD

Fb=( 2/ 3- Fy( 1/ y2( 1530x103* Cb) ) * Fy=( 2/ 3- 355. 0* (4000. 0/ 8478}, 2/ J:S;SQx;LGS"Z!L b
)) * 355, 0eXpbopingmafinity e ety T

.cam.sg

Fb= 12X103*Cb/Ud/ Ad 12X103*1 0/(4000 0*317 5/ 63.23) =411. 94 MPa Fb >

-' tder Conpr essive Bendr N
5 bHRidP3Esi gn Member  2,| %8EIAI0 LoAD,
THS BMRFYIMO 0 5 142.0 OK 100% Ungehs Desi gn Menber| 2 LOAD,
—Deflectiion 85 1/250, 1.11 16 Q rrriq-:-?NCg’%"O/n under Desij n%\/&%@? 2
B\Erdr@ﬁ\D MS:{IQNEYB&MB ng TenS|Ie Bendi rg;@t,as:agg fb Fb, 98495 266. 25 K

,,,,, ‘8A- 5 286 195 OK 1nn0/,..mrlnr'

tunder—Conpressi-ve Bending—St+ress—Fb—Ht—-+—06- 26625

Phe Wm%dr%me@jﬁHoéu%P«(s)Mr@Wrw%%ffo JCM f!)zr* 0.0 5 142.0 OK 100% under
gnl\/e M nor ection'8 5 L1250, 0.05 5 16.0 mm K

AL LOAD, Tensi on Ch ross area ft 5 Ft,

fpgtgd&%}\%%%&m% d?Jnet rea ft R% B 5 245.0 OK 94% undbr
gnz mmﬁrova EQUAL LOAD, &l endenness Ka*@,ak@ugmgs.é,ooo 0/ 136. 65529527 H
0 OK 90% under Ky*Ly/ry=1.0*4000.0/77.98=51.3 5 300. 00K 83% under
gr3-Mefiséarenze / Brpymatip@AD, Conpr essi on fa Fa, Review170. 59 OK 100%under )
gn I\/E é 2, EQUAL LOAD, Bending + Tension fitiFt+fbx/FY

S’bﬁl 949/ 213. 0+17. 67/ ©13. 0+8. 84/ 266. 25=0. 15 5 1 OK 85% under Desi gn
De@t(hgr,s /EQJAL bEMNenBaRIL 3G, g‘pmgrpgsm on fa/Fa=0.0/170.59=0.0 5 0.15
0 (0,1/013a+4)pebit4+4)04,/c134=0.0/170.59+17 67/213 0+0 84/266 25=0 09
Cképﬁflli’éqwmdie(rvelﬁemegma%errbmsm EQJAL LOAD, Sway Y/ 300 0 0 14 5
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G oup: W Section: WL2x87 Load Case: EQUAL LOAD F355.0 MPa On gross area
Ft =0. 6* Fy=0. 6*355. 0=213. 0 MPa On net area F1=0.5*F. =0.5*490. 0=245.0 MPa
Fv=0. 4* Fy=0. 4*355. 0=142. 0 MPa

KI/r--max(lc*1/rx, Ky*1/ry)=max(1. 0*2700. 0/ 136. 65, 1. 0*2700. 0/ 77. 98) =34. 63
Fa=(1- (KL/r)2/(2*Cc2))*Fyl/ FS=(1- 34. 632/ (2*105. 442))*355. 0/ 1. 79=188. 12 MPa
b/ t=153. 67/ 20. 57=7. 47 65/ 4(Fy) =65/ 4(355. 0)=9. 06arctov ta Xcntroxrc Ma(oop
Alo Ar3 _5 Lc :40 00=0.66*Fy=0. 66*355. 0=234.3 MPa M nor Axis: Fb=0.75*F
=0. 75* 355. 0=266. 25 MPa Desi gn Menber 4, EQUAL LOAD, Maj or Bending Tensile
Bending Stress: fb Fb, 0.05 5 234.3 OK 100% under Conpressi ve Bendi ng
Stress: fb Fb, 0.05 5 234.3 OK 100% under Design Menber 4, EQUAL LOAD,

Maj or- Shear C, F," 0.0 5 142.0 OK 100% under Design Menber 4, EQUAL LQAD,
Maj or Deflection 5 L/250, 0.0 5 10.8 nmm OK 100% under Desi gn Menber 4,
EQUAL LOAD, M nor Bending Tensile Bending Stress: fb Fb, 1.45 266.25 OK 99%
under Conpressive Bending Stress: fb Fb, 1.45 5 266.25 OK 99% under Design
Menber 4, EQUAL LOAD, M nor Shear fv Fv, 0.0 142.0 OK 100% under Design
Menber 4, EQUAL LOAD, M nor Deflection 8 5 L/250, 0.04 5 10.8 nm OK 100%
under Design Menber 4, EQUAL LOAD, Tension On gross area ft 5 Ft, 0.0 5
213. 00K 100% under On net area C5 Ft, 0.0 .5 245.0 OK 100% under Design
Menber 4, EQUAL LOAD, Sl enderness | St*Lx/c=1.0*2700.0/136.65=19.76 5 200.0
OK 90% under Ky*Ly/ry=1.0*2700.0/77.98=34. 63 5 200. 00K 83% under Design
'Manber 4, EQJAL LOAD, Corrpressmn

- o -D'ESE_I_GN_CA'LCULA__TION'
FOR .

700 -TQ_NNfE S.W.L. L_IF'If':INGfFR:AMEf. -
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fa F., 13.875 188.12 K 93% under Design Menber 4, EQUAL LOAD, Bending +
Tensi on fal Ft + f bi Fbx+f gf f by=0. 0/ 245. 0+0. 05/ 234. 3+1. 45/ 266. 25=0.01 5 1
OK 99% under Design Menber 4, EQUAL LOAD, Bendi ng + Conpression

f a/ Fa=13087intB&dukdisd. 07 0. 15 : 40
(1)"/ (13, (+4+04/c1304-404/ 004, =13. 87/ 188. 12+0. 05/ 234. 3+1. 45/ 266.25.0.08 5 1
OK 92% under Design Menber 4, EQUAL LOAD, Sway A Y1300.0, 0.26 5

0. 0/ 300. 0=0: Elg@bers:
6 G oup: ng%{ﬁlm op(rél’7§ \ﬁ%{ﬁ%éﬁéﬁéﬁ%ﬁ %’lﬂ%lsé&vﬁﬁ %Dgﬁég%%&%l\/g&@gggr ar ea
Ft =0. 6* Fy=0060883n{=0f1 200 taqme M. hetiftingetrame=0h Witing. flame ds desighed fvPa
Fy=0. 4*Fy=0
7 i ferdoB i Ao M 35, tompe offsstar 22m, uging iftng s 455804 26
- Fc=( 1- ( KL/ r yipglepodad)fying-prragednierd as 6B Bt a2ed DEthéAR)ihg 8orliOol da9=dg88. 12 MPa
b/ t=153. 67/ 20. 57=7. 47 65/ 4( Fy) =65/ 4(355. 0) =9. 0632. EXTI O\, |a XO1l1. 17Car
Mcgoop Ap Lc(1)13=0.66*Fy=0. 66*355. 0=234.3 MPa M nor Axis: Fb=0.75*F
=0. 75* 356. Obéﬁgn%nﬁﬂerdbkm gn Menber 6, EQUAL LOAD, Maj or Bending Tensile
Bending Stress: fb Fb, 0.2 5 234.3 OK 100% under Conpressive Bendi ng
Stress: fb Fb, 0.2 5 234.3 OK 100% under Design Menber 6, EQUAL LOAD, Maj or
Shear F," OL&CﬁFﬂg?C(QId%IﬁQO% under Design Menber 6, EQUAL LOAD, Maj or
Deflection 8 5 L/250, 0.01 5 10.8 nm OK 100% under Desi gn Menber 6, EQUAL
LOAD, M nor Bending Tensile Bending: Stress: fb Fb, 1.25 5 266.25 OK 100%

under Conpr ggsi viniBestdadg fRimessnot efiBned. arP used?®P ddp t63ay @R pEHERTon
| . ) or handllng of goods No dynamlc or. lmpact loads IS taken into account Test

the requ1red loadmg

b) Lifting is done 'by:m;eans__of lifting lugs provided. Lifting lugs are design
" " based on appropriate size as illustrated in the lifting' con'di't'i'on' drawing

The. desrgns for the structural members are based on Allowable Stress Design (ASD)
in accordance with AISC

3.0 . Conclusion

.‘ _— As -detailed in attached- reports in the Appendixes the st-ruc'tural members meet

4.0 | References:

a) 700 Tonne Spreader Frame Lifting Arrangement
Drawing no.: ' 9779-D-D1-020
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Design Menber 6, EQUAL LOAD, M nor Shear Fv, 0.0 5 142.0 OK 100% under
Desi gn Menber 6, EQUAL LOAD, M nor Deflection 8 5 L1250, 0.04 .5 10.8 mm K
100% under Design Menber 6, EQUAL LOAD, Tension On gross area CF, 0.0 5
213. 00K 100% under On net area C SF, 0.0 5 245.0 OK 100% under Design
Menmber 6, EQUAL LQOAD, S| enderness Kx*Lx/rx=1.0*2700.0/136.65=19.76 .5

200. 009606 under Ky*Ly/ry=1.0*2700. 0/ 77.98=34.63 5 200. 00K 83% under
Desi gn,Menper 6, EQUAL LOAD, Conpression fa Fa, 0.59 188. 120K 100% under
Desi griékegber 6, EQUAL LOAD, Bendi ng + Tension

f ai Ft 48BEHbx+f g/ Fby=0. 0/ 243? 0+0.,2/ 234. 3+1. 25/
Desi gn Menber 6, EQUAL LOAD;!GBetdi ng + Cog
0.15 ..410
4),,/cria+clipt/cDpelipv/cDp4, =0. 59
K 99% under Design Menber 6, E({
0.0/ 300.0=0.0 mm K -214748354

8 G oup: WSection: W2x8
Ft =0. 6* Fy=0. 6* 355. 0=2

Ehedar oD

=-0.01 5 1 OK 99% under
/ Ec=0. 59/ 188. 12=0.0 5

71 B 3 25/ 266.25=0.01 5 1
Pr-OAD, : A O, 0.14 5
punder ' gnber 8 Menbers:
d Case: R3 On gross area
vPa On net y p=245.0 MPa

-Fy=0. 4*Fy=0. 4*355. Q 0 MPa

Kl /r9nax( Kx* 1/ r g /ry)=max(1. 0% . 98) =34. 63

Fa=(1- (KL/r] 2))*Fyl/ FS=( |- i : . 79=188. 12 MPa

b/t =153. CEF 57=7. 47 65/ 4( Fy) =6} ’ DI | | t aXT -Mcgoop
P-0. 66* 355. 0=234. 3° \P v

05=0. 64 , 54, 355. 0=266. 25
MPa DdS1gn Menber 8, EQL " ‘ ding Stress: fb
2. Fb, 41.5°'5. 234 2algg®?v/, U ) ess: f < F 41.5 5.

FRAME MODEL & MEMBER DIAGRAM
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b - Design Menber 8, EQUAL LOAD, Major Shear fy 5. Fy, 8.15 5 142. 00K 94%
under Design Menber 8, EQUAL LOAD, Major Deflection 55 L/250, 5.94 5 10. &
K 45% under Design Menber 8, EQUAL LOAD, M nor Bendi ng Tensil e Bendi ng
Stress: fb Fb, 3.93 5 266.25 OK 99% under Conpressive Bending Stress: fb
Fe,, 3.93 5. 266.25 OK 99% under Design Menber 8, EQUAL LOAD, M nor Shear
fy Fy,— 0.1 5 142, 0 OK 100% under Design Menber 8, EQUAL LOAD, M nor
Deflegiion 5 5 Lgj250, 0.09 5 10.8 nm OK 99% under Design Menber 8, EQUAL
glgross area ft 5 Ft, 7.04 5 213.0 OK 97% under On net area
5.0 OK 97% ggg'besi gn Menbgaa, @ EQUAL LOAD, Sl enderness
-0/ 136. 65=19. 5 300.0 OK Qd R I

Ky*yry=1. 0*2700. 0/ 77. 98=34. 63 5 300. 00K
LOAD, Conpression fa Fa,~ 0.0 188. 120/
LOAD, Bending + Tension- y
f ai Ft +f bx/ Fbxf by/ Fby=7. 04/ 213G
under Design Menmber 8, EQUA

i gn Menmber 8, EQUAL
BN Menber 8, EQUAL

PAD, Ben

A22 5 1 OK 78%

fal Fa=0. 0/ 188.12=0.0 5 Qg 40 . '
4), al cba+4) (34/ 43r 34 0 13k 0.0/ | 6. 25=0.19 5 1
K 81% under Desigi@enber 8, EQUA 15 5 '

0. 0/ 300. 0=0. Q
10 G oup:
Ft =0.-6%

POK - 2147483548% 8
ion: WL2x87 Load S
P 6*355.0=213. 0 MPa_(y

fber 10 Menbers:
B\VPa. On gross area
.00. 0=245.0 MPa.

. .Page 7 of 106
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Fv=0. 4*Fy=0. 4*355. 0=142. 0 MPa
Kl / r=max(Kx*Vr., Ky*Ury)=max( 1. 0*2700. 0/ 136. 65, 1. 0*2700. 0/ 77. 98) =34. 63
Fa=(1-(KL/r)2/ (2*Cc2))*Fyl/ FS=(1-34. 632/ (2*105. 442))*355. 0/ 1. 79=188. 12 MPa
b/t=153. 67/ 20.57=7. 47 65/ 4(Fy) =65/ 4(355.0)=9. 06EEr| OV i Xogruxrc Macoop Ao
Lc :40 O13=0. 66*Fy--0.66*355.0=234.3 MPa M nor Axis: Fb=0.75*F
=0. 75*355. 0=266. 25 MPa Desi gn Menber 10, EQUAL LOAD, Maj or Bending Tensile
Bending Stress: fb Fb, 41.5 5 234.3 K 82% under Conpressive Bendi ng
Stress: fb Fb, 41.5 5 234.3 OK 82% under Design Menber 10, EQUAL LOAD,
Maj or Shear fv Fv, 8.15 142. 0 OK 94% under Design Menber 10, EQUAL LOAD,
Maj or Deflection o 5 L/250, 5.94 5 10.8 mm K 45% under Design Menber 10, :
EQUAL LOAD, M nor Bending Tensile Bending Stress: fb 5 Fb, 3.93 5 266.25 K
99% under Conpressive Bending Stress: fb Fb, 3.93 5 266.25 OK 99% under
Desi gn Menber 10, EQUAL LOAD, M nor Shear fv Fv, 0.1 142. 00K 100% under
Desi gn Menber 10, EQUAL LOAD, M nor Defl ection 8 5 L1250, 0.11
5 10.8 mm OK 99% under Design Menber 10, EQUAL LOAD, Tension On gross area
ft 5 Ft, 7.04 5 213.0 OK 97% under On net area ft Ft, 7.04 5 245.00K 97%
under Design Menber .10, EQUAL LQOAD, S| enderness _
lc*L./rx=1.0*2700. 0/ 136.65=19. 76 5 300. 00K 93% under
Ky*Ly/ry=1. 0*2700. 0/ 77.98=34. 63 5 300.0 OK 88% under Desi gn Menber 10,
EQUAL LOAD, Conpression fa 5_ F . K 100% under Desi gn Menber 10,
EQUAL LOAD, Bending + Tension Ap?)éﬁéﬁ)é%
f af Ft f bx/ Foxf by/ Fby=7. 04/ 213. 0+41. 5/ 234. 3+3. 93/ 266. 25=0.22 5 1 OK 78% under
sign Menber 10, EQUAL LOAD, Bendi ng + Conpression fa/Fa=0.0/188.12=0.0
.15 ..(1)0
4),,/ (Dat4)pettig+4)r4/ 434=0. 0/ 188. 12+41. 5/ 234. 3+3. 93/ 266. 25=0.19 1 K 81%
under Design Menber 10, EQUAL LOAD, Sway Y/ 300.0, 0.26 5 0.0/300.0=0.0 mm

O« - 2147483548% under \gPERAME ModdPE CRaRtE PGB! 12

Unequal Loading Condition
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Menbers: 12 Group: W Section: WL2x87 Load Case: EQUAL LOAD Fy=355.0 MPa On
gross area Ft=0.6*Fy=0.6*355.0=213.0 MPa On net area

Ft =0. 5* Fa=0. 5*490. 0=245. 0 MPa Fv=0. 4*Fy=0. 4*355. 0=142. 0 MPa

K1/ r=max(ic*1llra, Ky*1/ry)-max(1. 0*800. 0/ 136. 65, 1. 04, 800. 0/ 77. 98) =10. 26
Fa=(1-(KL/r)2/(2*Cc2))*F/ FS=(1-10. 262/ (2*105. 442))*355. 0/ 1. 7=207. 46 MPa

b/ t=153. 67/ 20.57=7. 47 65/ 4(Fy)=65/4(355.0)=9.06 :40 EgxT1OV to- Xopitax-c
Macoopls ( N=0. 66* Fy[=0. 66* 355. 0=234. 3 MPa M nor Axis: F =0.75*F

=0. 75*[855. 0= 266 5 MPa Design Menber 12, EQUAL LQOAD, Major Bending Tensile
Bendi nigStrs tb 5 Fb, 23. %%&5 2234. 3 K 90% :;er Conpr essi ve Bendi ng

St r ess!EEL NN o3 5 234, 3 90% under De Enber 12, EQUAL LOAD,

Maj or Shear Fv, 22.5 142. 0 OK 84% under 12, EQUAL LOAD, Maj or
Deflection 5 5 L/250, 0.78 5 3.2 mm G AR\ gn Menber 12, EQUAL

- LOAD, M nor Bending Tensi |l e Bendi ngg¥c SN L 5 266. 25 OK 100%

under Conpressive Bending Stresadil Fb, AN 260NN 100% under Desi gn
Menber 12, EQUAL LOAD, M no Far fv 100% under

Desi gn Menber 12, EQUAL 48 M nor Dg 5 | 2% 01 53.2mMX .
100% under Design Meod@r?, EQUAL g Fion On gro e ea ft 5 Ft, '
19.09 5 213.0 OK Q4d@@#Mder On net g4 Ft, 1ol 0 OK 92% under

Desi gn Menber. QUAL LOAD, Sl -endss
5 300.0 O( QiPinder Ky* LVr y=1" .
Desi gn -} 12, EQUAL LOAD, Cg
under BT gn Menber 12, EQUg

Ni +f'Dx/ 1?bx+f b- Y/ Fyalis

der Design |

0. 0/ 136. 65=5. 85
' 0 OK 97% under
07 46 OK 100% .

D 1'dag

25=0.19 5 1 CK 81%
hnN -

BENDING STRESS DIAGRAM
‘Page 11 0f 106
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fal Fa=0. 0/ 207.46=0.0 5 0.15 ..4)0

cl ) al/ cDa+4, 54/ 004+4) 54/ 054, =0. 0/ 207. 46+23. 68/ 234. 3+0. 84/ 266.25=0.1 5 1 XK
90% under Design Menber 12, EQUAL LOAD, Sway A Y/300.0, 0.63 5

800. 0/ 300. 0=2. 67 mMm OK 76% under Checki ng desi gn nenber 14 Menbers: 14

G oup: WSection: WL2x87 Load Case: EQUAL LOAD Fy=355.0 MPa On gross area
Ft =0. 6* Fy=0. 6*355. 0=213. 0 MPa On net area Ft=0.5*Fc=0.5*490. 0=245.0 MPa
Fv=0. 4* Fy=0. 4*355. 0=142. 0 MPa

Kl /r=max(Ka*1lira, Ky*I/ry)=max(1l. 0*800. 0/ 136. 65, 1. 0*800. 0/ 77. 98) =10. 26
Fa=(1-(KL/r)2/(2*Cc2))*Fy/ FS=(1-10. 262/ (2s105. 442))*355. 0/ 1. 7=207. 46 MPa
b/ t=153. 67/ 20. 57=7. 47 65/ 4(Fy) =65/ 4(355. 0) =9. 06Ecrctov to XolilccErr Mapop
Aio Ap Lc ...00=0.66*Fy=0.66*355.0=234.3 MPa M nor Axis: Fb=0.75*F

=0. 75*355. 0=266. 25 MPa Desi gn Menber 14, EQUAL LOAD, Mjor Bending Tensile
Bending Stress: fb Ft,, 23.68 5. 234.3 OK 90% under Conpressi ve Bendi ng
Stress: fb Fb, 23.68 .5 234.3 OK 90% under Design Menber 14, EQUAL LQOAD,
Maj or Shear fv Fv, 22.5 5 142.0 K 84% under Design Menber 14, EQUAL LQOAD,
Maj or Deflection 8 L/250, 0.78 5 3.2 nm OK 76% under Design Menber 14,
EQUAL LOAD, M nor Bending Tensile Bending Stress: fb Fb, 0.84 5 266.25 K
100% under Conpressive Bending Stress: fb 5. Fb, 0.84 5 266.25 OK 100%
under Design Menber 14, EQUAL LOAD, M nor Shear fv Fv, 0.07 5 142.0 OK 100%

under Design Menber 14, EQUAL L#%gﬁfh |l ection 8 5 U250, 0.01 5 3.2

mm OK 100% under Desi gn Menber , Tension
Steel design report to ASIC ASD
Equal Loading Condition
®
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On gross area ft .5 Ft, 19.09 5 213.00K 91% under On net area ft F' 19.09 5

245. 0 OK 92% under Desi gn Menber 14, EQUAL LOAD, Sl enderness
Ka*Lx/ra=1.0*800. 0/ 136. 65=5.85 5 300. 0 OK 98% under
Ky*yr yGChe@kdd§ ddsigrofrdmbdr & 300. 00K 97% under Design Menber 14, EQUAL
LOAD, ®emgrsession ta 5. Fa, 0.0 207.46 OK 100% under Design Menber 14,
f af Ft +PEEPPH2%f g/ Foy=19. 09/ 213. 0+23. 68/ 234. 3+0. 84/ 266. 25=0. 19 5 1 OK 81%
under ' Menber 14, EQUAL LQOAD, Bendi ng + Conpression
fa/ Fa=0. 0/]207. 46=0.0 5 0. 15 ; 40
4), al cDct 44, 04/ 0:1304) 4/ 004, =0. 0/ 207. 46+23. 68/ 234. 3+0. 84/ 266. 25=0.1 5 1 K
800. 0/ 300. 0=2. 67 nm OK 76% under Checki ng design nenber 16 Menbers: 16
Group Load Case: EQUAL LOAD F =355.0 MPa On gross area
Ft =0. 7o : é%g%”g%’zﬁ’ MPa On net area Ft=0.5*Fa=0.5*490. 0=245.0 MPa
Fv=0. 4* 2103 6‘3% a K1l rmax( Ks1/r, Kt /r) max(
% j § - 25. 652/ (2*105. 442) ) *355. 0/ 1. 76=196. 17 MPa
b/t =153_6 : Y)
I\/acoop I MPa M nor Axis: Fb=0.75*F
=0. 75* 355 | §/ 120 Saf( $:l¥003)(j/11§54 ?f ?oo?l é\j&) AL LOAD, Maj or Bending Tensile
Bendi ng d r“%[é’%‘ ROz oh (?“1 SRS YPIM P der Conpr essi ve Bendi ng
Maj or SH@&X"AI{’}? F\6 2][4 OK 98% under Design Menber 16, EQUAL LOAD,
jor DEHT'ect! (DF; F %55 9% e
#ﬂ F,=(2/3-F *(ler) /(1530x10’* *F —(2/3 355. 0*(400% 0/94 7r§g‘(|15 xlé*l 0(3)% C!) {10 07 MPa
Fb=12x103*Cb/(l*d/Af) 12x10%+1.0/(4000.0+317.5/63.23)=411.94 MPa
F,>0.6*F, .40 ®;=0.6+F =0.6+355.0=213.0 MPa
F,=0.75+F =0.75%355.0=266.25 MPa
Design Member 2, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F,, 17.67 < 213.0 OK 92% under
fy, <Fy, 17.67 <213.0 OK 92% under
Design Member 2, EQUAL LOAD, Major Shear
f,<F, 0.0 < 142.0 OK 100% under
Design Member 2, EQUAL LOAD, Major Deflection
Design Member 2, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy, <F, 0.84 <266.25 OK 100% under
Compressive Bending Stress:
Design Member 2, EQUAL LOAD, Minor Shear
' f,<F,, 0.0 < 142.0 OK 100% under
Design Member 2, EQUAL LOAD, Minor Deflection
8 £1/250, 0.05 < 16.0 mm OK 100% under
On gross area f, < F,, 14.49 <213.0 OK 93% under
On net area f <F,, 14.49 < 245.0 OK 94% under
Design Member 2, EQUAL LOAD, Slenderness
K, L, /r,=1.0x4000.0/136.65=29.27 < 300.0 OK 90% under
Design Member 2, EQUAL LOAD, Compression
f,<F,,0.0<170.59 OK 100% under
Design Member 2, EQUAL LOAD, Bending + Tension
f/F et/ Pyt Fy =14.49/213.0+17.67/213.0+0.84/266.25=0.15 < 1 OK 85% under
f,/F,=0.0/170.59=0.0 < 0.15 .~.40
0o/ P +ope/ Ppetdp, /Pp,=0-0/ 170.59+17.67/213.0+0.84/266.25=0.09 < 1 OK 91% under
Design Member 2, EQUAL LOAD, Sway
A £Y/300.0, 0.14 < 0.0/300.0=0.0 mm OK -2147483548% under

EQUAL SoaDY Bendi ng + Tensi on
90% und ign Menber 14, EQUAL LOAD, Sway A 5 Y1300.0, 0.63 5
Fas( L %fi%?gf
=65/ 4( 355. 0) =9. 06ZEXTl ov ici Xopinctx-r
Stress: PP ER 5’21“??“’? ?’éﬁ %5%30@1@ aERYC fﬁé‘%‘i‘&jn Menmber 16, EQUAL LOAD,
Minor Axis:
Compressive Bending Stress:
8 <L/250, 1.11 < 16.0 mm OK 93% under
f, <F,, 0.84 < 266.25 OK 100% under
Design Member 2, EQUAL LOAD, Tension
K, *L,/r,=1.04000.0/77.98=51.3 < 300.0 OK 83% under
Design Member 2, EQUAL LOAD, Bending + Compression
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Design Menber 16, EQUAL LOAD, M nor Bending Tensile Bending Stress: fb Fb,
7.09 5. 266.25 OK 97% under Conpressive Bending Stress: fb .5 Fb, 7.09 5
266. 25 OK 97% under Design Menber 16, EQUAL LOAD, M nor Shear fv Fv, 0.02
5. 14X beckingaesigmemeamberd Menber 16, EQUAL LOAD, M nor Defl ection 8 5
L/ 250, Meuk43 45 8 0 mMm OK 95% under Design Menber 16, EQUAL LOAD, Tension On
gr oss %{?ﬁwf& 0.0 5 213. 00K 100% under On net area ft 5 Ft, 0.0 5
245.0 CR©FOYF inder Design Menber 16, EQUAL LOAD, Sl enderness

Kx* Lx/ rx=3-0=*2000. 0/ 136. 65=14. 64 5 200. 00K 93% under

Ky*Ly/ ry=2%. 0*2000. 0/ 77. 98=25. 65 5 200. 00K 87% under Desi gn Menber 16, EQUAL
LOAD, Conqression fa 5 Fa, 63.45 5 196. 170K 68% under Desi gn Menber 16,

EQUAL L —Bendi ng + Tensi on

f ai Ft +f bx/ Fbx+f g/ Fby=0. 0/ 245. 0+21. 97/ 234. 3+7. 09/ 266. 25=0.12 5 1 K 88%
under QUAL LQOAD, Bending + Conpression Axi al

Rat i oLf ﬂig— béfbéﬁo 32 Mpj or ) ™

Rat i o= %(grgs%£=(0|6*Ff‘%/65§§@=2155)1¥[}a 0.85*21.97/( 1 -63.45/4806.82)*234. 3)=0.08
Mnor  oqp *F PSN0=245.0 MPs

Rat i o- j[;) 4(, ;.0 ﬁ/ y)*Fby) =0. 854, 7. 09/ ((1- 63. 45/ 1565. 2) *266. 25) =0. 02
Axi al 'H(PJ/l &z;tl 7090/?’/%@”0349 +0. 02=0.43 1 K 57% under
fa/(O 6 L/r A c * Sﬂ:‘;‘ﬁ 59 21 97/ 234. 3+7. 09/ 266. 25=0. 42
>= 1 SEIhder e & §? L'ARB, sway A 5 Y/300.0, 0.43 .5
800. 0/ 385 6 77 NGRAE - EhERT MY YEE gn nember 18 Menbers: 18

Group é’ d§ 66\/;1%@;55059%@% EQJAL LOAD F=355.0 MPa On gross area
=0. 6* 55022130 MPa On net area Ft=0.5*Fti=0. 5*490. 0=245.0 MpPa

513/
=0. 4* Ve A% 3850zl ng: MPa
Kl/r—nm KMol & AL ORY) VR B adin* 2816. 03/ 136. 65, 1. 0*2816. 03/ 77. 98) =36. 11
Fa=0 (mnme)sezau(gm@cz))*Fy/ FS=(1- 36. 112/ ( 2* 105. 442))*355 0/ 1.79=186. 68 MPa
b/ t =153 56T 20 BPIPKAP%EHEN| ( Fy) =65/ 4(355.0)=9.06 ...4)0 arny tcr Xonitaxr

Macoop A?f@feeﬂ"?l%fﬂf@‘g%ﬂzy 0. 66*355. 0=234. 3 MPa
<F,, 0.05 <234.3 OK 100% under

De5|gn Member 4, EQUAL LOAD, Major Shear
f, <F,, 0.0 < 142.0 OK.100% under
Design Member 4, EQUAL LOAD, Major Deflection
8 <1./250, 0.0 < 10.8 mm OK 100% under
Design Member 4, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <Fy, 1.45 <266.25 OK 99% under
Compressive Bending Stress:
f, < Fy, 1.45 £266.25 OK 99% under
Design Member 4, EQUAL LOAD, Minor Shear
f,<F, 0.0 <142.0 OK 100% under
Design Member 4, EQUAL LOAD, Minor Deflection
_ 8 <1./250, 0.04 < 10.8 mm OK 100% under
. Design Member 4, EQUAL LOAD, Tension
On gross area f, < F,, 0.0 <213.0 OK 100% under
On net area f, <F,, 0.0 < 245.0 OK 100% under

Design Member 4, EQUAL LOAD, Slenderness
K *L, /r =1.0%¥2700.0/136.65=19.76 < 200.0 OK 90% under

Ky*L/ry=1.0*2700.0/77.98=34.63 <200.0 OK 83% under

Design Member 4, EQUAL LOAD, Compression
f,<F,, 13.87 < 188.12 OK 93% under

Design Member 4, EQUAL LOAD, Bending + Tension
fa/F(+fb,/Fbx+fby/Fby=0.0/245.0+0.05/234.3+l.45/266.25=0.01 < 1 OK 99% under

Design Member 4, EQUAL LOAD, Bending + Compression
f/F,=13.87/188.12=0.07 < 0.15 . ¢0
¢u/¢u+¢B§/q)B§+¢Bw/d’Bw:13‘87/ 188.12+0.05/234.3+1.45/266.25=0.08 < 1 OK 92% under

Design Member 4, EQUAL LOAD, Sway
A <£Y/300.0, 0.26 < 0.0/300.0=0.0 mm OK -2147483548% under
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M nor Axis: Fb-0.75*F =0. 754, 355. 0=266. 25 MPa Desi gn Menber 18, EQUAL LQAD,
Maj or Bending Tensile Bending Stress: fb Fb, 36.9 5 234.3 K 84% under
Conpressive Bending Stress: fb Fb, 36.9 5 234.3 K 84% under Design Menber
18, EQheckinpdegigorm@mberd5 F,." 6.13 5 142. 0 OK 96% under Design
Menber Ma@ers: EQUAL LOAD, Major Deflection 5 5. L/250, 5.87 5 11.26 mm OK 48%
under e®iV¥Yn_ Menber 18, EQUAL LOAD, M nor Bending Tensile Bending Stress:
fb Ft, %91 266. 25 OK 94% under Conpressive Bending Stress: fb Ft,,

14. 91 —25 OK 94% under Design Menber 18, EQUAL LOAD, M nor Shear fv
Fv, 0.35 142. 0 OK 100% under Design Menber 18, EQUAL LQAD, M nor
Deflectiop 5 5 L/250, 0.22 5 11.26 mm OK 98% under Desi gn Menber 18, EQUAL
LQAD, - On gross areaFt, 0.0 5 213. 00K 100% under On net area C 5Ft,
0.0 5 245.0 OK 100% under Design Menber 18, EQUAL LOAD, Sl enderness

| ch* Vi — 5=20.61 5 200. 00K 90% under

IQ/*ery)él_— 35%%%‘8%!'#%@ =36.11 5 200.0 OK 82% under Design Menber 18,
EQUAL LEAD. SOFm %g%0;“3th 58.81 .5 186.68 OK 68% under Design Menber

18, EQJ@L L ), gxe_l’ajgbg, Jgpsi on
faNt+fb e gqxf 07245, 0+36. 9/ 234. 3+14. 91/ 266. 25=0. 21 5 1 OK 79%

under [\7}? ?ur J;é?ugﬁj; (5')6\92705@;;% nge;+ Conpression Axi al
Rat i o=f fﬂg‘é’» ? lg__)él j%g* 05. )g ’5?5%79 14?3 N

Rat i o= 'PM8 81/ 2424. 62) *234. 3) =0. 14
M nor b/t—153 67/20 7 747<65/\/(F) 5N(355.0)=9.06 ~.§0 Sextiov 10 Koprayt
Rat i o= %ﬁ&qsst /066* =0.85%14. 91/ ((1-58.81/789. 51) *266. 25) =0. 05
‘XI al At i 0=0. 32+0. 14+0. 05=0.5 1 OK 50% under

al (0. 6F'f_—'37-§ /753595{;55329)4?58 81/(0 6, 655. 0) +36. 9/ 234. 3+14. 91/ 266. 25=0. 49 >=
1 K 53% g@er%ﬁqowsrm%m&n EQUAL LOAD, Sway A Y/300.0, 0.63 5

800. 0/ 3ﬂe§su£)1;'e2du@ fwem OK 76% under Checki-ng desi gn member 20 Menbers: 20
G oup: NEBeE1d 2064 OWRPXx8Fr Load Case: EQUAL LQAD

Compressive Bending Stress:
f, <F,, 0.2 £234.3 OK 100% under

Design Member 6, EQUAL LOAD, Major Shear
f, <F,, 0.0 < 142.0 OK 100% under
Design Member 6, EQUAL LOAD, Major Deflection
5 <L/250,0.01 < 10.8 mm OK 100% under
Design Member 6, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,, 1.25 £266.25 OK 100% under
Compressive Bending Stress:
f, <F, 1.25 £266.25 OK 100% under
Design Member 6, EQUAL LOAD, Minor Shear
f,<F,, 0.0 < 142.0 OK 100% under
Design Member 6, EQUAL LOAD, Minor Deflection
8 <7250, 0.04 < 10.8 mm OK 100% under
' ’ Design Member 6, EQUAL LOAD, Tension
‘ On gross area f, < F,, 0.0 £213.0 OK 100% under

On net area f, <F,, 0.0 < 245.0 OK 100% under

Design Member 6, EQUAL LOAD, Slenderness
K *L_/r =1.0%2700.0/136.65=19.76 < 200.0 OK 90% under

X X X

Ky*L)/r =1.0#2700.0/77.98=34.63 < 200.0 OK 83% under

Design Member 6, EQUAL LOAD, Compression
f,<F,,0.59 < 188.12 OK 100% under

Design Member 6, EQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fby/Fby=0'0/245'0+0‘2/234'3+1'25/26625:0‘01 <1 OK 99% under

Design Member 6, EQUAL LOAD, Bending + Compression
f,/F,=0.59/188.12=0.0 < 0.15 .".¢0

¢u/®a+¢B§/¢B§+¢B\|/¢BW=O'59/188‘12+0'2/234'3+1‘25/266'25=0'01 <1 OK 99% under

Design Member 6, EQUAL LOAD, Sway
A £Y/300.0, 0.14 < 0.0/300.0=0.0 mm OK -2147483548% under
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F=355.0 MPa On gross area Ft=0.6*Fy=0.6*355.0=213.0 MPa On net area

Ft =0. 5* Fa=0. 5*490. 0=245. 0 MPa Fy=0. 4* Fy=0. 4*355. 0=142. 0 MPa

KUr =max(1c*Ura, | Cy*1/ry)=max(1l. 0*1350. 0/ 136. 65, 1. 0*1350. 0/ 77. 98) =17. 31
Fa=0- Ghéckind ple@igh)meviberB 17. 312/ (2*105. 442) ) *355. 0/ 1. 73=202. 71 MPa
b/ t =158e®éb:80. 57=7. 47 65/ 4( Fy) =65/ 4( 355. 0) =9. 06ZEXTI OV | a X0117Cart Mcgoop
Ap 5 LEO: Wz}%% (130. 0. 66*Fy=0. 66*355. 0=234.3 MPa M nor Axis: Fb=0.75*F

=0. 75+ 358315986, 25 MPa Design Member 20, EQUAL LOAD, Major Bending Tensil e
Bendi n s: fb _5 Fb, 1.14 234.3 OK 100% under Conpressive Bendi ng
Stress: fly Fb, 1.14 234.3 K 100% under Design Menber 20, EQUAL LOAD, Maj or
Shear Fv, |0.78 5 142. 0 OK 99% under Design Menber 20, EQUAL LOAD, Maj or

Def | ects 5 L/250, 0.01 5 5.4 mm OK 100% under Design Menmber 20, EQUAL
LOAD, M nor Bending Tensile Bending Stress: fb .5 Fb, 41.56 5 266.25 OK 84%

under Stress: fb Fb, 41.56 5 266.25 OK 84% under Design
I\/lenberggg:kf m&%%llg\?nor Shear fv Fv, 2.4 5. 142.0 OK 98% under Design
Member gpgrosgm6k%@335MLﬂ95MQeflectl on 55 L/250, 0.61 5 5.4 nm K 89%

under r§n|etgga ,O_M LOAD, Tension On gross area ft Ft, 0.21 5

213.0 q< (993@ _1;4 E|1et area ft 5_ Ft, 0.21 5 245.0 OK 100% under Desi gn
Menbe Qgﬁ ;, §§m’[, A% z<3/453x =1. 0*1350. 0/ 136. 65=9. 88 5

300. 00 / |

Desi gn é‘ :

' 31 .5 300.0 OK 94% under

*“’ 359 7779 Zﬂi& Fa, 0.0 5 202.71 OK 100% under
Desi gn NE}‘?BQPWOWE A‘i'_)* Bah
fal Foat ﬁ’%g‘ﬁﬁ % b é&%(ﬁ&%&iﬁ 1. 13/ 234 3141, 56/ 266. 25=0. 16 5 1 OK 84%

0
¢ 8X1°V1“e A,
‘;der D, Bendi ng + Conpression
/ Fa= OF 2—0 50006625 MmP> 15 ... 4)0
clict/ ggs;gm,),g@,eglﬁg‘gﬂbhﬁ%gmwpg 0/ 202. 71+1. 14/ 234. 3+41. 56/ 266. 25=0. 16 5 1
K 84% uagleBendigStegn Menber 20, EQUAL LOAD, Sway S Y/ 300.0, 0.63 5
800. 0/ 308 FPHZ <@3.3 RF8IAIMRE% under
Compressive Bending Stress:
f, <F,, 41.5£234.3 OK 82% under
Design Member 8, EQUAL LOAD, Major Shear
f, <F,, 8.15 < 142.0 OK 94% under
Design Member 8, EQUAL LOAD, Major-Deflection -
8 £ L/250, 5.94 <.10.8 mm OK.45%. under
Design Member 8, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, < Fy, 3.93 £266.25 OK 99% under
Compressive Bending Stress:
f, < Fy, 3.93 £266.25 OK 99% under
Design Member 8, EQUAL LOAD, Minor Shear
f,<F, 0.1 <142.0 OK 100% under
Design Member 8, EQUAL LOAD, Minor Deflection
_ 8 < L1250, 0.09 < 10.8 mm OK 99% under
. Design Member 8, EQUAL LOAD, Tension
On gross area f, < F,, 7.04 <213.0 OK 97% under
On net area f, <F,, 7.04 <245.0 OK 97% under

Design Member 8, EQUAL LOAD, Slenderness
K *L /r,=1.0+2700.0/136.65=19.76 < 300.0 OK 93% under

K *L,Jr,=1.0+2700.0/77.98=34.63 < 300.0 OK 88% under

-Design Member 8, EQUAL LOAD, Compression
f,<F,, 0.0 < 188.12 OK 100% under

Design Member 8, EQUAL LOAD, Bending + Tension
fa/F‘+fbx/Fbx+fby/Fby=7.04/2l3.0+41 .5/234.3+3.93/266.25=0.22 < 1 OK 78% under

Design Member 8, EQUAL LOAD, Bending + Compression
f/F,=0.0/188.12=0.0 < 0.15 ..¢0
¢a/¢a+¢p§/¢]3§+¢pq/¢’w=0'0/188'12+41'5/234'3"'3'93/266'25:0'19 <1 0K 81% under

Design Member 8, EQUAL LOAD, Sway
A <Y/300.0, 0.15 < 0.0/300.0=0.0 mm OK -2147483548% under- -
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Checki ng desi gn nenber 22 Menbers: 22 G oup: WSection: WL2x87 Load Case:
EQUAL LOAD F=355.0 MPa On gross area Ft=0.6*Fy=0.6*355.0=213.0 MPa On net
area Ft=0.5*Fu=0.5*490. 0=245. 0 MPa Fy=0. 4*Fy=0. 4*355. 0=142. 0 MPa
K1/ r =fahxe eking designi membedxd01. 0* 1350. 0/ 136. 65, 1. 0*1350. 0/ 77. 98) =17. 31
Fa=( 1- Miabkr: )@/ (2* Cc2) ) * FVFS=(1- 17. 312/ (2*105. 442) ) *355. 0/ 1. 73=202. 71 MPa
b/t =15 ’0‘6’7‘?& 7=7.47 65/ g(Fy)=65/q(355.0)=9.06Y-EXT1OV tcr Xottnarr Mavop
1 =0. 66* Fy=0. 66*355. 0=234.3 MPa M nor Axis: Fb=0.75*F
-0 75*3‘55—11_[6?266 25 MPa Design Menber 22, EQUAL LOAD, Maj or Bending Tensile
Bendi ng Sfress: fb Fb, 1.14 234.3 OK 100% under Conpressive Bending Stress:
fb Fb, 1.14 234. 30K 100% under Design Menber 22, EQUAL LOAD, Maj or Shear
Fv 0. 78=422 0 OK 99% under Desi gn Menber 22, EQUAL LOAD, Major Deflection
[ 1250, 0.01 5.4 mm OK 100% under Design Menber 22, EQUAL LOAD, M nor
Bendi p tress: fb 5_ Fb, 41.56 266.25 OK 84% under
Conpré'%,sag\?éﬁg%ﬁgﬂgéﬁ%és fb Fb, 41.56 5. 266.25 OK 84% under Design
Menber &éwosg%lﬂkoe\%ﬁmcﬁ%h@hear Fy, 2.4 142.0 OK 98% under Design Menber
22, EQJ&H&[HQAQ,OS Jﬁgfm A@,@M on .8 5 11250, 0.61 5_ 5.4 nm K 89% under
Desi gn %dﬁbﬁfm 225 oAb, LOAD, Tensi on On gross area ft5 Ft, 0.21 213.0 K

100% Ung%[ *lf?'}—%@x(lq) $1b0.0/1%.68 L0270 0§54 400% under  Desi gn Menber 22,
EQUAL LEBR ko 2/‘(32* Iel DRSS 3155k {0k aabyivos B b3y 912%4-36 65=9. 88 300. 00K 97% under

b/t=153.67/20.57=7.47 < 65/\/(F y=65/N(355.0/=9.06 .40 Zextiov 1o Xoumoyt
Magop Afio:
S Ag<L, =60 ¢>B=0.66*Fy=0.66*355.0=234.3 MPa
. Minor Axis:
Fb=0.75*Fy=0.75*355.0=266.25 MPa
Design Member 10, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F,, 41.5 <234.3 OK 82% under
Compressive Bending Stress:
fy, <F,, 41.5 <234.3 OK 82% under
Design Member 10, EQUAL LOAD, Major Shear
f, <F,, 8.15 < 142.0 OK 94% under
Design Member 10, EQUAL LOAD, Major Deflection
5 <1/250, 5.94 < 10.8 mm OK 45% under
Design Member 10, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F, 3.93 <266.25 OK 99% under
Compressive Bending Stress:
© f, <Fy, 3.93 <266.25 OK 99% under
Design Member 10, EQUAL LOAD, Minor Shear
f,<F, 0.1 <142.0 OK 100% under
Design Member 10, EQUAL LOAD, Minor Deflection
8 <1/250,0.11 £ 10.8 mm OK 99% under
. Design Member 10, EQUAL LOAD, Tension
On gross area f, < F,, 7.04 £213.0 OK 97% under
On net area f, <F,, 7.04 <245.0 OK 97% under
Design Member 10, EQUAL LOAD, Slenderness -
K, *L,/r,=1.0%2700.0/136.65=19.76 < 300.0.OK 93% under
Ky*L)/ry=l.0*2700.0/77.98=34.63 < 300.0 OK 88% under

Design Member 10, EQUAL LOAD, Compression
f,<F, 0.0 <188.12 OK 100% under

Design Member 10, EQUAL LOAD, Bending + Tension
fa/Ft+fb)JFbx+fby/Fby=7.04/213.0+41.5/234.3+3.93/266.25=0.22 <1 0K 78% under

Design Member 10, EQUAL LOAD, Bending + Compression
f,/F,=0.0/188.12=0.0 < 0.15 .. ¢0

¢a/¢u+¢5§/¢l3,’+¢m/¢w=0.0/l88.12+4l.5/234.3+3.93/266.25=0.19 <1 OK 81% under

Design Member 10, EQUAL LOAD, Sway
A <Y/300.0, 0.26 < 0.0/300.0=0.0 mm OK -2147483548% under
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Ky*Ly/ry=1.0*1350. 0/ 77.98=17. 31 300. 00K 94% under Design Menmber 22, EQUAL
LOAD, Conpression f a5 F., 0.0 202. 71 OK 100% under Design Menber 22, EQUAL
LOAD, Bendi ng + Tension fal Ft+

f bx/ Fighé gkiriyy desighanemberit2 234. 3+41. 56/ 266. 25=0. 16 1 OK 84% under

Desi gnmdeneber 22, EQUAL LOAD, Bendi ng + Conpression fa/Fa=0.0/202.71=0.0
0.15 . GroupsW

4) al Coéet“-'f-’&)"?‘@?”cl r p4+4) 04, / cDpw=0. 0/ 202. 71+1. 14/ 234. 3+41. 56/ 266. 25=0. 16 5_ 1
Desi gn Menber 22, EQUAL LCAD, Sway A Y/ 300.0, 0.63

800. 0/ 3000=2. 67 mm OK 76% under Checki ng desi gn nenber 24 Menbers: 24

G oup: WPection: W2x87 Load Case: EQUAL LOAD F=355.0 MPa On gross area
*355.0=213.0 MPa On net area Ft=0.5*Fu=0.5*490. 0=245.0 MPa
Fy=0. 4*Fy= 0. 4*355. 0=142. 0 MPa

KI/r= =-max( 1. 0*2000. 0/ 136. 65, 1. 0*2000. 0/ 77. 98) =25. 65
{asd ERdi ud )

Fa=(1- FS=(1-25. 652/ (2*105. 442))*355. 0/ 1. 76=196. 17 MPa
b/ t=153 yGgZOJgSZa(r)e Phzh ‘&Za?sﬁﬂ L { Gy =65/ 4(355.0)=9.06. ... TEXTIOV ta Xogrcarr
Macaw i g G aiea ,é* 1. 100 p £00=0. 66* Fy=0. 66* 355. 0 234 3 MPa | PM nor AXis:
Fb=0. 75%{) 252 7 5¢ 3se Q‘Mf 25 'MPa Design Menber 24, EQUAL LOAD, Mj or

Bendi ng el/n 0$§5§ o £1. 97 5 234.3 K 91% under
Conpr es max( ﬁ axgl ) @E“{—l%;gogfg? %'%& 4.30K 91% under Design Menber

e q**c/d i 62/
24, EQUAL TR 3¢ tds o
EGUAL LER SRS BN e Lﬂ(zafesﬂovoc@rﬂ%'(sgg/n?n”%ﬁrsgﬁ}f uader e 24

Magop AéiG7
A‘3 <L, ..¢0 (DB_O 66*F =0.66%355.0=234.3 MPa

' Minor Axis:

Fb=0.75*Fy=0.75*355.0=266.25 MPa

Design Member 12, EQUAL LOAD, Major Bending
Tensile Bending Stress: ) _
fy, < Fy, 23.68 < 234.3 OK 90% under
Compressive Bending Stress:
f, <F,, 23.68 < 234.3 OK 90% under

Design Member 12, EQUAL LOAD, Major Shear
f,<F,22.5 <142.0 OK 84% under

Design Member 12, EQUAL LOAD, Major Deflection
5 <L/250,0.78 < 3.2 mm OK 76% under

Design Member 12, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy, <Fp, 0.84 <266.25 OK 100% under
Compressive Bending Stress:
f, <F,, 0.84 <266.25 OK 100% under

Design Member 12, EQUAL LOAD, Minor Shear
f,<F, 0.07 < 142.0 OK 100% under

Design Member 12, EQUAL LOAD, Minor Deflection
8 <L/250,0.01 3.2 mm OK 100% under

. Design Member 12, EQUAL LOAD, Tension

On gross area f, < F,, 19.09 <213.0 OK 91% under
On net area f, <F,, 19.09 <245.0 OK 92% under

Design Member 12, EQUAL LOAD, Slenderness
K *L /r,=1.0%x800.0/136.65=5.85 < 300.0 OK 98% under

Ky*L)/ry=1.0*800.0/77.98=10.26 <300.0 OK 97% under

Design Member 12, EQUAL LOAD, Compression
f, <F,, 0.0 £207.46 OK 100% under

Design Member 12, EQUAL LOAD, Bending + Tension
fa/F'+fb,/Fbx+fby/Fby=l9.09/2l3.0+23.68/234.3+0.84/266.25=0.19 <1 OK 81% under

Design Member 12, EQUAL LOAD, Bending + Compression
f,/F,=0.0/207.46=0.0 < 0.15 .~.40

¢u/¢a+¢B§/¢B§+¢BM/¢BW=0‘0/207'46+23'68/234‘3+0'84/266'25=0'1 <1 OK 90% under

Design Member 12, EQUAL LOAD, Sway
A £Y/300.0, 0.63 < 800.0/300.0=2.67 mm OK 76% under
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Desi gn Menber 24, EQUAL LOAD, M nor Bending Tensile Bending Stress: fb Ft,,
7.09 5 266.25 OK 97% under Conpressive Bending Stress: fb Fb, 7.09 5 266. 25
K 97% under Design Menber 24, EQUAL LOAD, M nor Shear fy 5 F," 0.02 5

142. o(mecbmdmgnmmmbeme%er 24, EQUAL LOAD, M nor Deflection 5 5

L/ 250, M@nbdrslﬁ 8 0 mMm OK 95% under De5| gn Menber 24, EQUAL LOAD, Tension On
gr oss (BJ Ft, 0.0 5 213. 00K 100% under On net area ft 5 Ft, 0.0 5
245.0 d9%8lnder Desi gn Menber 24, EQUAL LOAD, S| enderness

Kx* Lx/ r'==3- 0% 2000. 0/ 136. 65=14.64 5 200. 0 OK 93% under

Ky*Ly/ ry=3. 0*2000. 0/ 77. 98=25.65 5 200.0 OK 87% under Desi gn Menber 24,
EQUAL LOAID, Conpression fa 5 Fa, 63.45 5 196. 170K 68% under Desi gn Menber
24, E D, Bending + Tension

f aNt +f bx/ Fbx+f g/ Fby=0. 0/ 245. 0+21. 97/ 234. 3+7. 09/ 266. 25=0.12 5 1 OK 88% under

Desi g OV OAD, Bendi ng + Conpression Axial
Rat i Org_fdg?r@gge EQuALrBap 2 MBj or

Rat i 0= qﬁ%,gsgreg,,(:(ol&pf@/(;gsﬁxgnHq,x,) =0. 85*21. 97/ (( 1- 63. 45/ 4806. 82) * 234. 3) =0. 08

M nor On net area F=0.5+F,=0.5+490.0=245.0 MPa
Rat i 0= C;L’ryojpy({4¢;5;0 Tt 3l Epy) * Fby) =0. 85+7. 09/ (( 1- 63. 45/ 1565. 2) * 266. 25) =0. 02

Axi al Rﬁﬁrln%x( l/r 1}3- a)91+d\406‘6?f36Battols@¢(9773£—*i92608+0 02=0.43 5 1 OK 57% under
fal (0. 6F_ 5(4 % 1blr /plyma%gﬁgsg& rl'apa24 EQUAL LOAD, Sway A 5
‘I:lOVdO'

under  Checki ng desi gn nenber 26

b
Menber s oé" ,f, 5’ S S&7 EQUAL LOAD F=355.0 MPa On
gr oss aﬁlg_ﬁ 3 O‘Q @6655/'0(26@55%5543%@13 0 MPa On net area
=0. 5* gh ¥245.0 MPa Fv=0.4*Fy=0. 4*355. 0=142. 0 MPa

/'t =ma ééé%tﬂJoﬁﬁasliy’&WﬂWMX(l 0*2816. 03/ 136. 65, 1. 0*2816. 03/ 77. 98) =36. 11

Fa=( 1- plcleh Mhtlek 13 EQURL 1.6 KD/ Fisiod Bendd. 112/ (2* 105. 442))*355. 0/ 1. 79=186. 68 MPa

b/ t =15376% B Fuk; 47 65/ g((Fy) =65/ q(355. 0)=9. 06 ;40 ZEXTI OV ter Xoptart
f, <F,, 23.68 < 234.3 OK 90% under

Compressive Bending Stress:
fy <F,, 23.68 <2343 OK 90% under
Design Member 14, EQUAL LOAD, Major Shear
f,<F,,22.5 <142.0 OK 84% under
Design Member 14, EQUAL LOAD, Major Deflection
8 <1/250,0.78 < 3.2 mm OK 76% under
Design Member 14, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <Fy, 0.84 <266.25 OK 100% under
Compressive Bending Stress:
f,<F,, 084< 266.25 OK 100% under
Design Member 14, EQUAL LOAD, Minor Shear
f,<F, 0.07 < 142.0 OK 100% under
Design Member 14, EQUAL LOAD, Minor Deflection
. 8 <1/250, 0.01 <3.2 mm OK 100% under
' ' Design Member 14, EQUAL LOAD, Tension
On gross area f, <F,, 19.09 £213.0 OK 91% under
On net area f, <F,, 19.09 £245.0 OK 92% under
Design Member 14, EQUAL LOAD, Slenderness
K, *L,/r,=1.0«800.0/136.65=5.85 < 300.0 OK 98% under
Ky*L/ry=l.0*800.0/77.98=10.26 <300.0 OK 97% under
Design Member 14, EQUAL LOAD, Compression
f, <F,, 0.0 <207.46 OK 100% under
Design Member 14, EQUAL LOAD, Bending + Tension
fa/Fl+fbx/Fbx+fby/Fby=19.09/213.0+23.68/234.3+0.84/266.25=0.19 < 10K 81% under
Design Member 14, EQUAL LOAD, Bending + Compression
f/F,=0.0/207.46=0.0 < 0.15 .40
¢u/¢a+¢B§/¢B§+¢N/CDW=O.0/207.46+23.68/234.3+0.84/266.25=0.1 <1 OK 90% under

Design Member 14, EQUAL LOAD, Sway
A £Y/300.0, 0.63 < 800.0/300.0=2.67 mm OK 76% under
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Macil op Aftcr: Ap 5 Lc i0cDp=0.66*Fy=0.66*355.0=234.3 MPa M nor AXxis:

Fb=0. 75*F =0. 754, 355. 0=266. 25 MPa Desi gn Menber 26, EQUAL LOAD, Maj or
Bendi n TenS| | e Bending Stress: fb Fb, 36.9 5 234.3 OK 84% under

Conpr dgbeekimgrdesigromenhenr b6 Fb, 36.9 5 234.3 OK 84% under Design Menber
26, EQMN:beLOﬁ\D Maj or Shear fv 5. Fv, 6.13 5 142. 00K 96% under Desi gn
Menber S2%° 28 %L LOAD, Maj or Defl ection 6 5 L1250, 5.87 5 11.26 mm K 48%
under st gn nber 26, EQUAL LOAD, M nor Bending Tensile Bending Stress:
fb 5 FbS 91 266. 25 OK 94% under Conpressive Bending Stress: fb Fb, 14.91
5 266. 25 94% under Design Menmber 26, EQUAL LOAD, M nor Shear fv Fv, 0.35
5 142.0 O4 100% under Design Menber 26, EQUAL LOAD, M nor Deflection 6 5

L/ 250, 228 11. 26 nm K 98% under Desi gn Menber 26, EQUAL LOAD, Tensi on
On gross area C5 Ft, 0.0 5 213. 00K 100% under On net area C5 Ft, 0.0 5
245. 0 ( quleg{%ﬁqugéyiqghgn Menber 26, EQUAL LOAD, Sl enderness

| c* LX/ T ¥ =155 6. 65=20. 61 5 200. 00K 90% under

Ky* Lykyo,lg,g;*gﬁinﬁo6Q§3LOZ;7359&2136M$31 5 200. 00K 82% under Desi gn Menber 26, EQUAL
LOAD, C@m(aeegﬂdg@ B 5ed50 0238 MBL 186. 68 OK 68% under Design Menber 26, EQUAL

LOAD, Bengli.p go HasE 80 % Qb

oL D B L ,gx(%%éo/gaéq B O1 266, 250 21 5 1 O 9%
o tgﬁ B g Comr 55 o i

i 0= * -fa
ex)*Fba é T8 N‘?’g \./L;;S " 6?5) %ﬂ‘”g 2574 M nor

Rati o= ()"Qpélwg QL&GQyS)O*fpygmo 85*14.91/((1-58.81/789.51)*266. 25) =0. 05
i al a Rdt 1 o+M nor Rati 0=0.32+0. 14+0.05=0.5 5_ 1 OK 50% under
/(0 6’¥Fy);11fhp<7l§).>§5lsfobm£ma-58 81/ (0. 6, 0355. 0) +36. 9/ 234. 3+14. 91/ 266. 25=0. 49

1 Ofedih Meehl b6 EQASIL ORD VBGHRBARaiRS, EQUAL LOAD, Sway A Y/300.0, 0.63 5
800. 0/ 306sieBadigAresin OK 76% under
f, <F,, 21.97 £ 234.3 OK 91% under

Compressive Bending Stress:
fy <Fp, 21.97 < 234.3 OK 91% under

Design Member 16, EQUAL LOAD, Major Shear
f,<F,,2.81 £142.0 OK 98% under

Design Member 16, EQUAL LOAD, Major Deflection
8 <L/250, 0.87 < 8.0 mm OK 89% under

Design Member 16, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy, <Fp, 7.09 < 266.25 OK 97% under

Compressive Bending Stress:
f, <F, 7.09 £ 266.25 OK 97% under

Design Member 16, EQUAL LOAD, Minor Shear
f, <F,, 0.02 < 142.0 OK 100% under

Design Member 16, EQUAL LOAD, Minor Deflection
8 <1./250, 0.43 < 8.0 mm OK 95% under
Design Member 16, EQUAL LOAD, Tension
. On gross area f, < F,, 0.0 < 213.0 OK 100% under

On net area f, <F,, 0.0 < 245.0 OK 100% under

Design Member 16, EQUAL LOAD, Slenderness
" K, *L /r =1.0#2000.0/136.65=14.64 < 200.0 OK 93% under

X XX

K *L)/r =1.0+2000.0/77.98=25.65 < 200.0 OK 87% under

Design Member 16, EQUAL LOAD, Compression
f, <F,, 63.45 < 196.17 OK 68% under
Design Member 16, EQUAL LOAD, Bending + Tension
fa/F,+fbx/Fbx+fby/Fby=0.0/245.0+2l.97/234.3+7.09/266.25=0.12 <1 0K 88% under
Design Member 16, EQUAL LOAD, Bending + Compression
Axial Ratio=f /F,=63.45/196.17=0.32
Major Ratio=Cmx*f /((1-f /F'_ )*F, )=0.85+21.97/((1-63.45/4806.82)*234.3)=0.08
Minor Ratio=Cmy*fb)/((1 £, /F', )*Fby)=0.85 *7.09/((1-63.45/1565.2)%266.25)=0.02
Axial Ratio+Major Ratio+Minor Ratio=0.32+0.08+0.02=0.43 < 1 OK 57% under
fa/(O.6*Fy)+fbx/Fbx+fb/Fby=63.45/(0.6*355.0)+21.97/234.3+7.09/266.25=0.42 >=1 OK 58% under
Design Member 16, EQUAL LOAD, Sway
A <Y/300.0, 0.43 < 800.0/300.0=2.67 mm OK 84% under
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Checki ng desi gn nenber 28 Menbers: 28 G oup: CustonR Section: CHS 114.3 x 6
Load Case: EQUAL LOAD F=355.0 MPa On gross area Ft=0.6*Fy=0.6*355.0=213.0
MPa On net area Ft=0.5*Fa=0.5*490.0=245.0 MPa Fv=0. 4*Fy=0. 4*355. 0=142. 0 MPa
Kl / r =0y dk deskyivimembernd@Ll. 04, 3122. 9/ 38. 35, 1. 0*3122. 9/ 38. 35) =81. 43
Fa=( l-KZKEer;;g’ ( 2*@25 ) * Fy7 FS=( 1- 81. 432/ (2*108. 062) ) *355. 0/ 1. 9=134. 08 MPa
Maj or @wirsW Fb=0. 66*F =0. 66, 655. 0=234. 3 MPa M nor Axis: Fb=0.66*F
=0. 66*¥58" #2284 3 MPa Desi gn Menber 28, EQUAL LOAD, Major Bending Tensile
Bendi n s: fb Fb, 3.82 5 234.3 OK 98% under Conpressive Bendi ng
Stress: fbp 5 Fb, 3.82 5 234.3 OK 98% under Design Menber 28, EQUAL LOAD,
Maj or Shear fv Fv, 0.02 5 142.0 OK 100% under Design Menber 28, EQUAL LQAD,
Maj or ion 5 5 L1250, 5.99 5. 12.49 nm K 52% under Desi gn Menber 28,
EQUAL LOAD, M nor Bending Tensile Bending Stress: fb 5 Fb, 0.6 5. 234.3 X
100% under. Co nding Stress: fb Fb, 0.6 5 234.3 OK 100% under
Desi grr %&%&.ﬂ?@@ M nor Shear fy Fv, 0.01 5 142.0 OK 100% under
Desi gn Ssare %I)F_ ,Mnor Deflection 5 5 L1250, 0.75 5 12.49 mm
OK 94% UrTd _05* qbzg 3, EQUAL LOAD, Tension On gross area ft 5 Ft,
geosz'é‘dp § T det area C5 Ft, 0.0 5 245.0 OK 100% under
sign v | e x/rx=1.0*3122.9/38.35=81.43 5
200.00%“?@&%‘6&%‘” A 6%2?%[8 (R34 52 J5la8%3 K’311_43 5 200. 00K 59% under Desi gn

Menber B -(RERCATCD) Peosiignssp Ul 795‘8@3’“ 17.45 5 134.08 OK 87% under
b/t=153.67/30.57= 747<65/\}(F) 65/ 355 0)=9.06 ..$0 Zeytiovic Xop.notxt

Magop Afio:
Ag<L; ~.40 d>3=0 66*F, =0.66*355.0=234.3 MPa
" ’ Minor Axt:

F,=0. 75*F =0.75+355.0=266.25 MPa

Design Member 18, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F, 36.9 <234.3 OK 84% under
Compressive Bending Stress:
f,<F,,36.9<2343 0K 84% under

Design Member 18, EQUAL LOAD, Major Shear
f, <F,, 6.13 < 142.0 OK 96% under

Design Member 18, EQUAL LOAD, Major Deflection
5 < L/250, 5.87 < 11.26 mm OK 48% under

Design Member 18, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <Fy, 14.91 £266.25 OK 94% under
Compressive Bending Stress:
f, <F,, 14.91 £266.25 OK 94% under

Design Member 18, EQUAL LOAD, Minor Shear
f,<F, 0.35 < 142.0 OK 100% under

Design Member 18, EQUAL LOAD, Minor Deﬂectlon

. 8 <1/250,0.22 < 11.26 mm OK 98% under
. Design Member 18, EQUAL LOAD, Tension
) On gross area f, < F,, 0.0 <213.0 OK 100% under

On net area f, <F,, 0.0 < 245.0 OK 100% under

Design Member 18, EQUAL LOAD, Slenderness
K, *L,/r,=1.0+2816.03/136.65=20.61 < 200.0 OK 90% under

Ky*L)/r =1.0+2816.03/77.98=36.11 < 200.0 OK 82% under

Design Member 18, EQUAL LOAD, Compression
f,<F,, 58.81 < 186.68 OK 68% under

Design Member 18, EQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fbybey=0.0/245.0+36.9/234.3+14.9l/266.25=0.21 <1 0K 79% under

Design Member 18, EQUAL LOAD, Bending + Compression
Axial Ratio=f /F,=58.81/186.68=0.32

Major Ratio=Cmx*f, /((1-f, )*Fy,)=0.85%36.9/((1-58.81/2424.62)*234.3)=0.14
Minor Ratlo—Cmy*fb)/((l o ey)*Fb )=0.85%14.91/((1-58.81/789.51)*266.25)=0.05

Axial Ratio+Major Ratio+Minor Ratio=0.32+0.14+0.05=0.5 < 1 OK 50% under

fa/(O.6*Fy)+fbx/Fbx+fb)/Fby=58.81/(0.6*355.0)+36.9/234.3+14.9l/266.25=0.49 >= ] OK 51% under
Design Member 18, EQUAL LOAD, Sway

A £Y/300.0, 0.63 < 800.0/300.0=2.67 mm OK 76% under

ﬂ CX
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Desi gn Menber 28, EQUAL LOAD, Bending + Tension

f al Ft +r bx[ Fox+f bf f by=0. 0/ 245. 0+3. 82/ 234. 3+0. 6/ 234. 3=0. 02 5 1 OK 98% under
Desi gn Menber 28, EQUAL LQOAD, Bending + Conpression fal/Fa=17.45/134.08=0.13
5 0. 1€heéRing design member 20

41, ,t/ Qendberd pd g/ ( Doe-cl 1 oti/cDpw=17. 45/ 134. 08+3. 82/ 234. 3+0. 6/ 234.3=0.15 5 1
OK 85%%uwd¥r Desi gn Menber 28, EQUAL LOAD, Sway 5 Y/300.0, 1.24 .5

800. 0/ F69"0492%67 nm OK 53% under  Checki ng desi gn menber 30 Menbers: 30

G oup: Section: CHS 114.3 x 6 Load Case: EQUAL LOAD F=355.0 MPa On
gross ared Ft=0.6*Fy=0.6*355.0=213.0 MPa On net area

Ft =0. 5* Fa$0. 5*490. 0=245. 0 MPa Fv=0. 4*Fy=0. 4*355. 0=142. 0 MPa

Kl/r= /ra, Ky*I/ry)=max(1l. 0*1569. 24/ 38. 35, 1. 0*1569. 24138. 35) =40. 92
Fa=(1- (KL/ r) 2/ (2*Cc2) ) *FVFS=(140. 922/ (2*108. 062) ) *355. 0/ 1. 8=182. 89 MPa

Maj or F}%@&ﬁ_ 66* 355.0=234.3 MPa M nor Axis: Fb=0.66*F

=0. 66 SI gn Menmber 30, EQUAL LOAD, Major Bending Tensile
Bendi ng ysggoéseass 5% Adognd- 3 OK 99% under Conpressive Bending Stress:
fb Fb,

%g}g&y DeS|gn Menber 30, EQUAL LOAD, Major Shear fv
under Desi gn Menber 30, EQUAL LQOAD, WMaj or

5 Fv, O
Def | ect 4?3 " % under Design Menber 30, EQUAL
LOAD, I\J“P‘”’“ "‘ b a"'“ §°°a%6 1@%5@” gl<'E??'fb Fb, 8.22 234.3 OK 96% under

Conpr esSTY 8“@ F%* °rP F r“ Sl "ZF‘BS‘EB)' 8027234 M3* Ok 96% under Design Menber
30, EQJ%EE‘?@’&E)”‘M7 "Sh@sé‘jf”?‘{/”ﬁ?/ DRV IREPEHIK 100% under Design Menber
30, EQUKSEE%D%_%@ JReflectian L1250, 1.39 5_ 6.28 nm OK 78% under

Minor Axis:
Fb=0.75*Fy=0.75*355.0=266.25 MPa

Design Member 20, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <Fy, 1.14 £ 234.3 OK 100% under
Compressive Bending Stress:
f, < Fy, 1.14 £234.3 OK 100% under

Design Member 20, EQUAL LOAD, Major Shear
f, <F, 0.78 < 142.0 OK 99% under

Design Member 20, EQUAL LOAD, Major Deflection
5 <L/250, 0.01 < 5.4 mm OK 100% under

Design Member 20, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy, <Fy, 41.56 <266.25 OK 84% under
Compressive Bending Stress:
f, <F,, 41.56 <266.25 OK 84% under

Design Member 20, EQUAL LOAD, Minor Shear
f, <F, 2.4<142.0 OK 98% under

Design Member 20, EQUAL LOAD, Minor Deflection

. 8 <L/250, 0.61 < 5.4 mm OK 89% under
. Design Member 20, EQUAL LOAD, Tension
adl On gross area f <F,, 0.21 £213.0 OK 100% under

On net area f, <F, 0.21 <245.0 OK 100% under

Design Member 20, EQUAL LOAD, Slenderness
K, *L,/r,=1.0+1350.0/136.65=9.88 < 300.0 OK 97% under

K, *L/r,=1.0¥1350.0/77.98=17.31 < 300.0 OK 94% under

Design Member 20, EQUAL LOAD, Compression
f,<F,, 0.05202.71 OK 100% under

Design Member 20, EQUAL LOAD, Bending + Tension
fa/Ft+fb/Fbx+fby/Fby=0.21/213.0+l .14/234.3+41.56/266.25=0.16 < 1 OK 84% under

Design Member 20, EQUAL LOAD, Bending + Compression
f,/F,=0.0/202.71=0.0 < 0.15 .¢0

¢a/¢a+¢p§/¢p§+¢pq/¢'pw=0'0/202'71+1'14/234'3"'41'56/266'25=0'16 < 1 OK 84% under

Design Member 20, EQUAL LOAD, Sway
A £Y/300.0, 0.63 < 800.0/300.0=2.67 mm OK 76% under
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Design Menber 30, EQUAL LQOAD, Tension On gross area ft Ft, 5.51 213.00K 97%
under On net area C Ft, 5.51 245.0 OK 98% under Design Menber 30, EQUAL
LOAD, Sl enderness |c*Lx/ra=1.0*1569. 24/ 38. 35=40. 92 300. 00K 86% under

Ky* LVIORécRidg disigeSmismbordZ2 nom OK 86% under Design Menber 30, EQUAL
LOAD, "Mehgesession ta b F., 0.0 5 182.89 OK 100% under Design Menber 30,
EQUAL EOADY Bendi ng + Tension

fi Ft f bXFEDXWEE/ Fby=5. 51/ 213. 0+2. 13/ 234. 3+8. 22/ 234.3=0.07 5_ 1 OK 93% under
Desi gn #rer 30, EQUAL LOAD, Bending + Conpression fa/Fa=0.0/182.89=0.0 .5
0.15 ..40
4)ct/cl3a-fi km c13/ g404/ cDow=0. 0/ 182. 89+2. 13/ 234. 3+8. 22/ 234.3=0.04 1 OK 96%
under DestgnasMenber 30, EQUAL LOAD, Sway A 5 Y/300.0, 1.24 5

800. 0/ 300 0 2.67 mm K 53% under Checki ng desi gn nenber 32 Menbers: 32

G oup: f@ﬁé\}ﬂ? 114.3 x 6 Load Case: EQUAL LOAD F=355.0 MPa On
gr oss ‘% 55.0=213.0 MPa On net area

Ft =0. 5* 0%%? 021!}/5’ Fv=0. 4*Fy=0. 4*355. 0=142. 0 MPa
Eﬁglﬁfi f“i

Kl / r =max g1°5§* g 0*2154. 07/ 38. 35, 1. 0*2154. 07138. 35) =56. 17
Fa=( 1- ( 2‘”‘; éj _(1 56. 172/(2*108 062))*355. 0/ 1. 84=166.5 MPa
Maj or 0=234 M nor Axis: Fb=0.66*F

=0. 66*3§%F'WM§§ *'Wé"a’fﬁbo'f (honl% 8?35\%’%779@@5@_ LOAD, Maj or Bending Tensile
Bendi ngF LR/ B S=(h 7 31t42 S Q355 V=988 Miader Conpr essi ve Bendi ng
Stress: YB3 ER0STBYAFSHF, -6 RIE 9RO FUHYNST XPEYF gn Member 32, EQUAL LOAD,

Maj or Shaggp A%io:
Ag<L, .90 ®4=0.66+F,~0.66+355.0=234.3 MPa

[
' i Minor Axis:
Fb=0.75*Fy=0.75*355.0=266.25 MPa
Design Member 22, EQUAL LOAD, Major Bending

Tensile Bending Stress:
f, <F,, 1.14 £234.3 OK 100% under
Compressive Bending Stress:
f, <F, 1.14 < 234.3 OK 100% under
Design Member 22, EQUAL LOAD, Major Shear
f,<F,, 0.78 < 142.0 OK 99% under
Design Member 22, EQUAL LOAD, Major Deflection
6 <L/250,0.01 <5.4 mm OK 100% under
Design Member 22, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, < Fy, 41.56 < 266.25 OK 84% under
Compressive Bending Stress:
fy, <Fy, 41.56 £266.25 OK 84% under
Design Member 22, EQUAL LOAD, Minor Shear
f, <F,, 2.4 <142.0 OK 98% under
Design Member 22, EQUAL LOAD, Minor Deflection
8<1/250,0.61 < 5.4 mm OK 89% under
. Design Member 22, EQUAL LOAD, Tension
On gross area f, <F,, 0.21 £213.0 OK 100% under
On net area f; <F,, 0.21 < 245.0 OK 100% under
Design Member 22, EQUAL LOAD, Slenderness
K, *L,/r,=1.0+1350.0/136.65=9.88 < 300.0 OK 97% under
Ky*L)/ry=1.0*l350.0/77.98=17.31 <300.0 OK 94% under
Design Member 22, EQUAL LOAD, Compression
f, <F,, 0.0<202.71 OK 100% under
Design Member 22, EQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fby/Fby=0.21/213.0+1.14/234.3+41.56/266.25=0.16 <1 OK 84% under
Design Member 22, EQUAL LOAD, Bending + Compression
f/F,=0.0/202.71=0.0 < 0.15 .40
¢u/¢u+¢ﬁgl¢p§+¢pu/¢ﬂw=0'0/202'71+1'14/234'3+41'56/26625:0'16 < 1 OK 84% under
Design Member 22, EQUAL LOAD, Sway
A £Y/300.0, 0.63 < 800.0/300.0=2.67 mm OK 76% under
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1, Fy, 0.25 5 142.0 OK 100% under Design Menber 32, EQUAL LOAD, Maj or
Deflection 8 5 L/250, 0.79 5 8.62 mm OK 91% under Design Menber 32, EQUAL
LOAD, M nor Bending Tensile Bending Stress: fb Fb, 4.48 <234.3 OK 98% under
Conpr dsbeckimg désignamemberf2d Ft,, 4.48 5 234.3 OK 98% under Design Menber
32, EQMétllberL@\D M nor Shear <F, 0.17 5 142.0 K 100% under Design Menber
32, E(@R %I? M nor Deflection 8 5 L/250, 0.44 5 8.62 mm OK 95% under
Desi gn X?SZ EQUAL LOAD, Tension On gross area ft 5 Ft, 0.0 5 213. 00K
100% un'ﬂe‘r_—a’l net area ft 5 Ft, 0.0 5 245.0 OK 100% under Design Menber 32,
EQUAL LQAID), Sl enderness 1lc*Lx/rx=1.0*2154.07/3835=56.17 5 200. 00K 72% under
Ky*Ly/ ry=1. 0*2154. 07/ 38. 35=56. 17 .5 200. 00K 72% under Desi gn Menber 32,
EQUAL L€AB—=onpression fa 5 Fa, 15.77 5 166.5 OK 91% under Desi gn Menber
32, EQJAL LOAD Bendi.ng + Tensi on

fi Ft +f {yetyr%ﬁm}gﬂ 245.0+12. 41/ 234. 3+4. 48/ 234.3=0. 07 5. 1 OK 93%
555961

under QUAL LQOAD, Bendi ng + Conpression

fa/ Fa= 15,1;02!3;1&@*0%7&09%5% Qs dmes - 4) 0

kKillra- BnAetQ‘Lél(Jo 3IPN4RER) mﬁ;§M177/ 166. 5+12. 41/ 234. 3+4. 48/ 234.3=0. 17 5 1 OK 83%
under }QP—M&?@%:@ pa EQUAL LOAD, Sway 5 Y/ 300.0, 0.43 5 800.0/.300.0=2. 67

mm K 8 &l x Gheckl 96@ 42 mbers: 34 Group: Custon®
Secti on: & ﬂlgfg ‘?m_(l_. ) 9;3 F355.0 MPa On gross area
Ft =O0. G*Eyls 67* é‘%‘“q g '/ 3 Jared FYT8. 55 Fu=0. 5*490. 0=245. 0 MPa
Fv=0. 4* 4?,() 5 6 )= )= exnov %o ounaxt

Kl/r_ma 'Fd‘»’% M*‘_U[O)QGSS nz%(wh, 0*2154. 07/ 38. 35, 1. 0*2154. 07/ 38. 35) =56. 17
‘a (1- (!ﬁnml BYCe2)) Pyl FS=( 1-56. 172/ (2* 108. 062) ) * 355. 0/ 1. 84=166. 5 MPa

F,=0. 75+F,=0.75+355.0= 266.25 MPa
Design Member 24, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, < F, 21.97 £234.3 OK 91% under
Compressive Bending Stress:
f, < Fy, 21.97 £234.3 OK 91% under
Design Member 24, EQUAL LOAD, Major Shear
f, <F,, 2.81 < 142.0 OK 98% under
Design Member 24, EQUAL LOAD, Major Deflection
3 <L/250, 0.87 < 8.0 mm OK 89% under
Design Member 24, EQUAL LOAD, Minor Bendmg
Tensile Bending Stress:
f, <Fy, 7.09 £266.25 OK 97% under
Compressive Bending Stress:
fy, <Fy, 7.09 £266.25 OK 97% under
Design Member 24, EQUAL LOAD, Minor Shear
f,<F,, 0.02 < 142.0 OK 100% under
Design Member 24, EQUAL LOAD, Minor Deflection
. 6 <L/250, 0.43 < 8.0 mm OK 95% under
. Design Member 24, EQUAL LOAD, Tension
On gross area f, < F,, 0.0 <213.0 OK 100% under
On net area f, <F,, 0.0 245.0 OK 100% under
Design Member 24, EQUAL LOAD, Slenderness
K, *L, /r,=1.0+2000.0/136.65=14.64 < 200.0 OK 93% under
Ky*L)/ry=l.0*2000.0/77.98=25.65 <200.0 OK 87% under
Design Member 24, EQUAL LOAD, Compression
f, <F,, 63.45<196.17 OK 68% under
Design Member 24, EQUAL LOAD, Bending + Tension
fa/Ft+beFbx+fby/Fby=0.0/245.0+21.97/234.3+7.09/266.25=0.12 < 10K 88% under
Design Member 24, EQUAL LOAD, Bending + Compression
Axial Ratio=f,/F,=63.45/196.17=0.32
Major Ratio=Cmx+f,_/(1-f, ex)*Fbx)—O 85%21.97/((1-63.45/4806.82)*234.3)=0.08
Minor Ratio= Cmy*fb/((l )*Fby)—O 85+7.09/((1-63.45/1565.2)%266.25)=0.02
Axial Ratio+Major Ratio+Minor Ratio=0.32+0.08+0.02=0.43 < 1 OK 57% under
fa/(0.6*Fy)+fbx/Fbx+fb)/Fby=63.45/(0.6*355 .0)+21.97/234.3+7.09/266.25=0.42 >= 1 OK 58% under
Design Member 24, EQUAL LOAD, Sway
A £Y/300.0, 0.43 < 800.0/300.0=2.67 mm OK 84% under
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Maj or Axis: F =0.66*F =0.66*355.0=234.3 MPa M nor Axis: F =0.66*F

=0. 66*355. 0=234. 3 MPa Desi gn Menber 34, EQUAL LOAD, Maj or Bending Tensile
Bending Stress: fb 5 Fb, 12.41 5 234.3 OK 95% under Conpressive Bendi ng

St resChébking desitih rieribetr326 3 OK 95% under Design Menber 34, EQUAL LQAD,
Maj or ®ae@s:26v Fv, 0.25 5 142.0 OK 100% under Design Menber 34, EQUAL LQAD,
Maj or Defin: é{ctl on 55 L/ 250, 0.79 5 8.62 nm K 91% under Desi gn Menber 34,
EQUAL B0,V hor  Bendi ng Tensile Bending Stress: fb Fb, 4.48 5 234.3 K
98% under—cerpr essi ve Bending Stress: fb Ft,, 4.48 5 234.3 OK 98% under

Desi gn Merfber 34, EQUAL LOAD, M nor Shear fv Fv, 0.17 5_ 142. 00K 100% under
Desi gn Merfber 34, EQUAL LOAD, M nor Deflection 8 5 L/250, 0.44 5 8.62 mm K
95% undet=Besi gn Menber 34, EQUAL LOAD, Tension On gross area C5 Fe 0.0 5
213.0 OK 100% under On net area C5 Fe 0.0 5 245.0 OK 100% under Design

Menber, 34 enderness | c*Lx/rx=1.0*2154.07/38.35=56.17 5 200.0
E%;%‘ab?ﬁfiqﬁb -

oK 72% *2154. 07/ 38. 35=56. 17 5.. 200. 00K 72% under Desi gn
Menber gr N = .35 RMREGssion fa 5 F5 166. 5 OK 91% under Desi gn Menber
34, EQUA 'i'_ Ee 405* ! 45@{;& on falFt+
f bx/ Fbx+?%) ;& 5. ' %% 041241/ 234. 3+4. 48/ 234.3=0. 07 5 1 OK 93% under

Y Ky*lr & axld‘%?,/l&%ppd 96 o5 Ry, gssi on fal Fa=15. 771" 166. 5=0. 09

DeS|gn r_

o/ (13 mé& BRI DAL L RS L or s Bt

8)?(>°/§ungélf i o (AR R SR SAgar son o o aats 2017 8 L O
800. 0/ 3g ‘@Aﬁ%g%m XK. 84% Hpgler  Checking design menber 36 Menbers: 36

‘oup:

nor Axts
F,=0.75+F —0 75%355.0=266.25 MPa

Design Member 26, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, < Fy, 36.9 < 234.3 OK 84% under

Compressive Bending Stress:
f, <F,, 36.9 £ 234.3 OK 84% under

Design Member 26, EQUAL LOAD, Major Shear
f,<F,, 6.13 < 142.0 OK 96% under

Design Member 26, EQUAL LOAD, Major Deflection
8 <L/250, 5.87 <11.26 mm OK 48% under

Design Member 26, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <Fy, 14.91 £266.25 OK 94% under

Compressive Bending Stress:
f, < F,, 14.91 £266.25 OK 94% under

Design Member 26, EQUAL LOAD, Minor Shear
f,<F,, 0.35<142.0 OK 100% under

Design Member 26, EQUAL LOAD, Minor Deflection
. 8 <1/250,0.22 < 11.26 mm OK 98% under
. Design Member 26, EQUAL LOAD, Tension
- On gross area f, <F,, 0.0 < 213.0 OK 100% under

On net area f, <F,, 0.0 < 245.0 OK 100% under

Design Member 26, EQUAL LOAD, Slenderness
K *L, /r,=1.0%2816.03/136.65=20.61 < 200.0 OK 90% under

Ky*L)/ry=l.0*2816.03/77.98=36.1l <200.0 OK 82% under

Design Member 26, EQUAL LOAD, Compression
f,<F,, 58.81 < 186.68 OK 68% under

Design Member 26, EQUAL LOAD, Bending + Tension
fa/Ft+fb)/Fbx+fby/Fby=0.0/245.0+36.9/234.3+14.91/266.25=0.21 <1 OK 79% under

Design Member 26, EQUAL LOAD, Bending + Compression
Axial Ratio=f /F =58.81/186.68=0.32

Major Ratio=Cmx+f /(1 £ /F', )*F,,)=0.85%36.9/((1-58.81/2424.62)%234.3)=0.14
Minor Ratio=Cmy*fb)/((l-fa/F'ey)*Fby)=0.85*14.91/((1-58.81/789.51)*266.25)=0.05

Axial Ratio+Major Ratio+Minor Ratio=0.32+0.14+0.05=0.5 < 1 OK 50% under
f,/(0.6xF y+f, bx+fb)/l“by=58.81/(0.6"=355.0)+36.9/234.3+14.91/266.25=0.49 >=1 OK 51% under

Design Member 26, EQUAL LOAD, Sway
A £Y/300.0, 0.63 < 800.0/300.0=2.67 mm OK 76% under
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Section: CHS 114.3 x 6 Load Case: EQUAL LOAD F355.0 MPa On gross area
F1=0. 6* Fy=0. 6*355. 0=213. 0 MPa On net area Ft=0.5*Fu=0.5*490. 0=245.0 MPa
Fv=0. 4* Fy=0. 4*355. 0=142. 0 MPa

Kl / r =i é &kindg 'dedigt/ memberx (28 0* 1569. 24/ 38. 35, 1. 0* 1569. 24/ 38. 35) =40. 92
Fa=( 1-&hoeE Eﬂ‘a ( 2*(’%25 ) * FI FS=( 1- 40. 922/ (2*108. 062) ) *355. 0/ 1. 8=182. 89 MPa
Maj or RwepsCustpay=0. 66* F =0. 66* 355. 0=234.3 MPa M nor Axis: Fb=0.66*F

=0. 66* 858 (GH2847 3% MPa Desi gn Member 36, EQUAL LOAD, Major Bending Tensile
Bendi ng Stgss: fb Fb, 2.13 5 234.3 OK 99% under Conpressive Bendi ng

Stress: R , 2.13 5234.3 K 99% under Design Menber 36, EQUAL LOAD, Maj or
Shear f 0 OK 100% under Design Menber 36, EQUAL LOAD, Major Deflection
55 1L/2 .08 .5 6.28 mMm OK 99% under Design Menber 36, EQUAL LOAD, M nor

Bendi ng Tensi | e Bendi ng Stress: fb .5 Fb, 8.22 5 234.3 K 96% under

Conpr essi ve Be fbS Fb, 8.22 5 234.3 OK 96% under Design Menber
36, E f ngiéﬁ C,S Fv, 0.33 5 142.0 OK 100% under Design
Menmber 6rossar Sl\;l Peflectl on 8 5 L/250, 1.39 56.28 nm OK 78%
under 5% an_O *4§), LOAD, Tension On gross area C5 Fr 5.51 5
213.0 G755 iy aréa C5 Fr 5.51 5245.0 OK 98% under Design

Menber 360 B nder x=1. 0% 1569. 24/ 38. 35=40. 92 5 300. 0
OK 86% E‘H”d‘éaf‘gj *’ﬁ*lf’ x(bqk?ﬂﬁzgg %d/s"?éfé%}%g‘dé 5 300.0 OK 86% under Design
Member @6“; (Cep) ‘<‘c§dﬁ3p’r‘2é§’§?6dﬁ3i?8{!s91‘—ﬂé°“é305 182.89 OK 100% under Desi gn
Menber ’}%’ 26§Q(;A(1;39596\p ,Bendi ng + Tensi on

: Minor szs
. ' Fb=0.66*Fy=0.66*355.0=234.3 MPa
) Design Member 28, EQUAL LOAD, Major Bending

Tensile Bending Stress:
f, < Fy, 3.82 <234.3 OK 98% under
Compressive Bending Stress:
f, <F,, 3.82 <234.3 OK 98% under

Design Member 28, EQUAL LOAD, Major Shear
f, <F, 0.02 £ 142.0 OK 100% under

Design Member 28, EQUAL LOAD, Major Deflection
8 <£L/250, 5.99 < 12.49 mm OK 52% under

Design Member 28, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy, <Fy, 0.6 < 234.3 OK 100% under
Compressive Bending Stress:
f, < Fy, 0.6 < 234.3 OK 100% under

Design Member 28, EQUAL LOAD, Minor Shear
f,<F,, 0.01 <142.0 OK 100% under

Design Member 28, EQUAL LOAD, Minor Deflection
3 < L7250, 0.75 < 12.49 mm OK 94% under

Design Member 28, EQUAL LOAD, Tension

. _ On gross area f, <F,, 0.0 £ 213.0 OK 100% under
: On net area f, <F,, 0.0 < 245.0 OK 100% under

Design Member 28, EQUAL LOAD, Slenderness
K *L /r =1.0+3122.9/38.35=81.43 < 200.0 OK 59% under

X XX

Ky*L)/r =1.0+3122.9/38.35=81.43 < 200.0 OK 59% under

Design Member 28, EQUAL LOAD, Compression
f, <F,, 17.45 < 134.08 OK 87% under

Design Member 28, EQUAL LOAD, Bending + Tension
fa/F(+fbx/Fbx+fby/Fby=0'0/245‘0+3'82/234'3+0'6/234‘3=0‘02 <1 OK 98% under .

Design Member 28, EQUAL LOAD, Bending + Compression
f/F,=17.45/134.08=0.13 < 0.15 ..¢0

¢ﬂ/¢a+¢[5§/¢ﬁ§+¢ﬂw/¢ﬂ\v=l7'45/134'08+3'82/234‘3+0'6/234‘3=0'15 <1 OK 85% under

Design Member 28, EQUAL LOAD, Sway
A <Y/300.0, 1.24 < 800.0/300.0=2.67 mm OK 53% under
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f aNt +f bx/ Fbx+f g/ Fby=5. 51/ 213. 0+2. 13/ 234. 3+8. 22/ 234. 3=0. 07 5 1 OK 93% under
Desi gn Menber 36, EQUAL LQOAD, Bendi ng + Conpression fa/Fa=0.0/182.89=0.0
50.15 :.4)0

4) al ( Ohém@ mgﬁ).ﬂ@m@;\w. 0/ 182.89+2. 13/ 234. 3+48.22/234.3=0.04 5 1 K
96% untigfoe8E1 gn er , AL LOAD, Sway AS Y/300.0, 1.24 5
800. 0/ GE®: @=eh267 nmm OK 53% under Checking design nenber 38 Menbers: 38
G oup: Setigs CHRP*Beti on: CHS 114.3 x 6 Load Case: EQUAL LOAD F355.0 MPa On
;—; =0. 6* Fy=0. 6*355. 0=213. 0 MPa On net area
*490. 0=245.0 MPa Fy=0.4*Fy=0. 4*355. 0=142. 0 MPa

p g /ra, Ky*1/ry)=max(1l. 0*3122. 9/ 38. 35, 1. 0*3122. 9/ 38. 35) =81. 43
Fa=(1- (} 2/ (2*Cc2)) *Fy/ FS=(1-81. 432/ (2*108. 062)) *355. 0/ 1. 9=134. 08 MPa
Maj or Axis: Fb=0.66*F =0.66*355.0=234.3 MPa M nor Axis: Fb=0.66*F
=0. 66*355. 0=234, 3 M ign Menber 38, EQUAL LOAD, Major Bending Tensile
gendi H@agéé)%%%m;@w 5 234.3 OK 98% under Corrprlessi ve Beng_i ng

tress: Yo Fb, 3.82 5 234 98% under Design Menber 38, EQUAL LQOAD,
Maj or s‘H‘egé{’P”F_t'éﬁrf ‘°;§6%§9;“§°%2.0 OK 100% under Desi gn I\/brrberQJBB, EQUAL
LOAD, N8P BerP8ct? R 8 8 250, 5.99 5 12.49 nm OK 52% under Desi gn
Menber B&* AP TEABM™ M nor Bendj ng Tepsi | e Bendi ng Stress: fb 5 Fb, 0.6 5
234. 3 Oy *’(H&é?fe@%’p"r*B&"’&i‘/?}’e’ib‘é*hfg?%’ 387%%s: fb Fb, 0.6 5 234.3 OK 100%
under Dasi- RS F/BE (BRI 08 GADSS | Hve 38 aar Fy, 0.01 5 142.0 OK 100%
under D% ’fg_l\(?qbgéﬂgg JEQUAL LOAD, Mnor Deflection 5 5 L/250, 0.75 5
12. 49 ) O _sgﬁ/%if' er’ B‘e%i gn Menber 38, EQUAL LOAD, Tension On gross area
€@ T -0 31300%.40p7% under

Design Member 30, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F,, 2.13 < 234.3 OK 99% under
Compressive Bending Stress:
fb <F,,2.13<2343 OK 99% under

Design Member 30, EQUAL LOAD, Major Shear
f,<F,, 0.11 <142.0 OK 100% under

Design Member 30, EQUAL LOAD, Major Deflection
8§ <L/250, 0.08 < 6.28 mm OK 99% under '

Design Member 30, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,, 8.22 <234.3 OK 96% under
Compressive Bending Stress:
f, <F,, 8.22 < 234.3 OK 96% under

Design Member 30, EQUAL LOAD, Minor Shear
f,<F,, 0.33 < 142.0 OK 100% under

Design Member 30, EQUAL LOAD, Minor Deflection
8 <L/250, 1.39 < 6.28 mm OK 78% under

] Design Member 30, EQUAL LOAD, Tension

<. ) On gross area f, < F,, 5.51 < 213.0 OK 97% under

On net area f, <F,, 5.51 <245.0 OK 98% under

Design Member 30, EQUAL LOAD, Slenderness
K, *L /r,=1.0%1569.24/38.35=40.92 < 300.0 Ok 86% under -

Ky*L")/ry‘—‘l:O* 1569.24/38:35=40:92 <300.0 OK 86% under
Design Member 30, EQUAL LOAD, Compression
f,<F,, 0.0 <182.89 OK 100% under :

Design Member 30, EQUAL LOAD, Bending + Tension
' fa/Ft+fb,/Fbx+fby/Fby=5.51/2l3.0+2.13/234.3+8.22/234.3=0.07 <1 OK 93% under

Design Member 30, EQUAL LOAD, Bending + Compression
f/F,=0.0/182.89=0.0 < 0.15 . ¢0

¢a/¢a+¢[s§/¢ﬁ§+¢m/¢ﬂw=0'0/l82'89+2'13/234'3+8'22/234'3=0'04 <1 OK 96% under

Design Member 30, EQUAL LOAD, Sway
A <Y/300.0, 1.24 < 800.0/300.0=2.67 mm OK 53% under
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On net area C5 Ft, 0.0 5 245.0 OK 100% under Design Menber 38, EQUAL LQAD,
Sl ender ness Kx*Lx/ra=1.0*3122. 9/ 38. 35=81.43 5 200. 00K 59% under

Ky*yry=1. 0*3122. 9/ 38. 35=81. 43 5 200. 00K 59% under Design Menber 38, EQUAL
LOAD, Ghepkirgidesion memberad2 134. 08 OK 87% under Design Member 38, EQUAL
LOAD, Bemdisig + Tensi on

fafft +f§t§mfg§g¥r gégbyzo. 0/ 245. 0+3. 82/ 234. 3+0. 6/ 234. 3=0. 02 5 1 OK 98% under
Desi gn foer 3 , EQUAL LQAD, Bending + Conpression fal/Fa=17.45/134.08=0.13
0.15 .' 4
4)al 0: ) 1304+4) 0w/ t 13041=17. 45/ 134. 08+3. 82/ 234. 3+0. 6/ 234. 3=0.15 5 1 K
85% und¥y ny. gn Menber 38, EQUAL LOAD, Sway A Y/300.0, 1.24 5

800. 0/ 3006=2. 67 mm OK 53% under End of check

St eel Design Report Checking design nenber 1 Menbers: 1 G oup: W Section:
WL2Xx 87 daep@aseEauiG@Rp LOAD F=355.0 MPa On gross area

Ft =0. 6™ Fy5590 faa355. 0=213. 0 MPa On net area Fr0.5*Fa=0. 5*490. 0=245. 0 MPa

Fv=0. 4* by Qs £ B0k 425 (210PRpa

Kl /r :rrazs,(jgg;e;\é;og,ﬂgﬁgmoyo):ﬁgr@ggﬁal. 0*2700. 0/ 136. 65, 1. 0*2700. 0/ 77. 98) =34. 63
Fa=(1- ( KL )} 24 425 6520 MrEY/ FS=(1- 34. 632/ (2*105. 442) ) *355. 0/ 1. 79=188. 12 MPa

b/t 21534 .*5,55;1” %WQ5&@@@)353@,5@4(5%@3%:%&170%EX;\TSgr t Xognar M coop
=0. 75* 3%‘%}&% /éz. ("2%)]: gﬁ(g%é?ézﬁ%mgs?ﬁquuNé@iAL LOAD, Mj or i3endi nQ Tensil e

Bendi ng Sb £685%:66+693. 00ku3 Mba. 52 5 234.3 OK 81% under Conpressi ve Bendi ng
Stress: k;fnp,A@sy_.Fb, 43.52 5 234.3 K 81% under Design Menber 1, UNEQUAL LOAD,
&j or Sheass+H20,66:8:548383M2. 0 OK 94% under

Design Member 32, EQUAL LOAD, Major Bending

Tensile Bending Stress:
f, <Fp, 12.41 £234.3 OK 95% under
Compressive Bending Stress:
f, <F,, 12.41 £234.3 OK 95% under
Design Member 32, EQUAL LOAD, Major Shear
f,<F,, 0.25 <142.0 OK 100% under
Design Member 32, EQUAL LOAD, Major Deflection
5 < L7250, 0.79 < 8.62 mm OK 91% under
Design Member 32, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, < F, 4.48 <234.3 OK 98% under
Compressive Bending Stress:
fy, < Fy, 4.48 £234.3 OK 98% under
Design Member 32, EQUAL LOAD, Minor Shear
f,<F, 0.17 £142.0 OK 100% under
Design Member 32, EQUAL LOAD, Minor Deflection
8 <1L/250, 0.44 < 8.62 mm OK 95% under
Design Member 32, EQUAL LOAD, Tension
; On gross area f, <F,, 0.0 <213.0 OK 100% under
.' On net area f, <F,, 0.0 < 245.0 OK 100% under
Design Member 32, EQUAL LOAD, Slenderness
K, *L,/r =1.0%2154.07/38.35=56.17 < 200.0 OK 72% under~ " ~
Ky*L)/ry=l.0*2154.07/3_8.35=56. 17 £200.0 OK 72% under
Design Member 32, EQUAL LOAD, Compression
f, <F,, 15.77 < 166.5 OK 91% under
Design Member 32, EQUAL LOAD, Bending + Tension
fa/F‘+fbx/Fbx+fby/Fby=0.0/245.0+12.4l/234.3+4.48/234.3=0.07 <1 OK 93% under
Design Member 32, EQUAL LOAD, Bending + Compression
f/F,=15.77/166.5=0.09 < 0.15 .. ¢0
¢u/¢a+¢ﬁ§/¢’3§+¢m/¢wzl5.77/166.5+12.41/234.3+4.48/234.3=O.17 < 1 OK 83% under

Design Member 32, EQUAL LOAD, Sway
A £Y/300.0, 0.43 < 800.0/300.0=2.67 mm OK 84% under

-
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Design Menber 1, UNEQUAL LOAD, Major Deflection 8 5 L/250, 5.16 5 10.8 mm
K 52% under Design Menber 1, UNEQUAL LOAD, M nor Bendi ng Tensile Bendi ng
Stress: fb Fb, 25.29 5 266.25 OK 91% under Conpressive Bending Stress: fb 5
Fb 2 heckirng sl Desi gn Member 1, UNEQUAL LOAD, M nor Shear
, F,"Momtgg3s 142.0 OK 100% under dl Design Member 1, UNEQUAL LOAD, M nor
Deflecggu@gcégs L/250, 1.53 5 10.8 mm OK 86% under Design Menber 1, UNEQUAL
LOAD, Tansion o gross area ft 5 Ft, 12.09 5 213.0 K 94% under On net area
I2N\09 5 245.0 OK 95% under Design Menber 1, UNEQUAL LOAD,
a*Laka=1. 0*2700. 0/ 136. 65=19. 76 5 300. 0 OK 93% under
§ 72700.0/77.98=34.63 5 300.0 OK 88% under Design Menber 1,
UNEQUAL T€AD, Conpression fa 5 Fa, 0.0 5 188. 120K 100% under Desi gn Menber
1, UNEQJAL LOAD, Bending + Tension falFt+

fbx/ Fipssias &y BQuRp/ 11980 +43. 52/ 234. 3+25. 29/ 266. 25=0. 34 5 1 OK 66% under
Ne%mpa , UNEQUAL LOAD, Bendi ng + Conpression fa/Fa=0.0/188.12=0.0 5

0 15 On gross area F—0.6+F.=0.6+355.0-213.0 MPa
4>a/(13@n4gl/araﬁ_393.— Ax5d/04d3pAi =0. 0/ 188. 12+43. 52/ 234. 3+25. 29/ 266. 25=0.28 5 1
oK 72%pnpﬁf_0g3§@1f42ragipge5|gn menber 3 Menbers: 3 Goup: WSection: W2x87

Load Cag:m,WNERUALy, isRRsdhs V03 s 88036 ,ar ea Ft=0. 6% Fy=0. 6%355. 0=213.0
voa O FEh.odl) W Fs% P2t A9 O £ADHDs e F=0. 4* Fy=0. 4355, 0=142. 0

KLi 1 =moy Cden ol b aea d353damy) =max 1. 0* 2700. 0/ 136. 65, 1. 04, 2700. 0/ 77. 98) =34. 63
Fa=(1- (Khdrt)i2/ (2¥Cc2) ) *F/ FS=(1- 34. 632/ (2* 105. 442) ) *355. 0/ 1. 79=188. 12 MPa
 t =153F,6006b#()-056358.0-471. 35472 65/ 4( Fy) =65/ 1( 355. 0) =9. 06EEXTI OV tcr Xopi t ct xt

VOp A&@n Member QDAL DO AH MayABadR* 355. 0=234. 3 MPa

Tensile Bending Stress:
f, <Fy, 12.41 £234.3 OK 95% under
Compressive Bending Stress:
f, <Fp, 12.41 <234.3 OK 95% under
Design Member 34, EQUAL LOAD, Major Shear
f,<F, 0.25 < 142.0 OK 100% under
Design Member 34, EQUAL LOAD, Major Deflection
8 < L7250, 0.79 < 8.62 mm OK 91% under
Design Member 34, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,, 4.48 < 234.3:OK 98% under
Compressive Bending Stress:
f, <F,, 4.48 <234.3 OK 98% under
Design Member 34, EQUAL LOAD, Minor Shear
f,<F, 0.17 < 142.0 OK 100% under
Design Member 34, EQUAL LOAD, Minor Deflection
5§ <1./250, 0.44 < 8.62 mm OK 95% under
Design Member 34, EQUAL LOAD, Tension
On gross area f, <F,, 0.0 <213.0 OK 100% under
.’ On net area f, < F,, 0.0 <245.0 OK 100% under
Design Member 34, EQUAL LOAD, Slenderness
K *L /r,=1.0%2154.07/38.35=56.17 < 200.0 OK 72% under
Ky*L)/ry=1.0*2154.07/38.35=56.17 <200.0 OK 72% under
Design Member 34, EQUAL LOAD, Compression
f,<F,, 15.77 < 166.5 OK 91% under
Design Member 34, EQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fby/Fby=0‘0/245'0+12‘41/234‘3+4‘48/234'3=0‘07 <1 OK 93% under
Design Member 34, EQUAL LOAD, Bending + Compression
f/F,=15.77/166.5=0.09 < 0.15 .40
¢a/‘ba“'¢p§/¢p§+¢w’¢w=15-77/166'5"'12'41/234-3+4-48/234-3=0-17 < 1 OK 83% under

Design Member 34, EQUAL LOAD, Sway
A £Y/300.0, 0.43 < 800.0/300.0=2.67 mm OK 84% under
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M nor Axis: Fb=0.75*F =0.75*355. 0=266. 25 MPa Desi gn Menber 3, UNEQUAL LQAD,

Maj or Bending Tensile Bending Stress: fb Ft,, 48.18 234.3 OK 79% under

Conpr essi ve Bending Stress: fb Fb, 48.18 234.3 OK 79% under Design Menber

3, UNEhetkiutpdesigimomedainder I6 F, 9.42 5 142. 0 OK 93% under Desi gn Menber

3, UNEWeiders:3OAD, Maj or Deflection 8 5 L/250, 8.02 5 10.8 mm OK 26% under

Desi gnGNfEm‘E}etPrnZS3 UNEQUAL LOAD, M nor Bending Tensile Bending Stress: fb Fb,

17. 63 3BE"SHS B3 9896 under Conpressive Bending Stress: fb Fb, 17.63 266.25
YA Design Menber 3, UNEQUAL LOAD, M nor Shear ft, Fv, 0.34 142.0

OK 100% unde}y Design Menber 3, UNEQUAL LOAD, M nor Deflection 8 5 L/250,

K 87% under Design Menber 3, UNEQUAL LOAD, Tension On gross

area ft 19. 79 213.00K 91% under On net area C Ft, 19.79 245.0 OK 92%

under Design Menber 3, UNEQUAL LOAD, Sl enderness

Kx* Lx/,r x=1.0* 2700, 5=19.76 5 300. 00K 93% under

Ky* LVrV?ﬁ@?ﬁ&#U%f%&S’%§34 63 300. 00K 88% under Design Menber 3, UNEQUAL

LOAD, Cghpressiqn, %6555@50&,30 5 188. 120K 100% under Desi gn Menber 3,

UNEQUAL  TCAD . Ber i%@gwo"b;ugg on

faidFt + XY DX RV By = ho. PH13. 0+48. 18/ 234. 3+17. 63/ 266. 25=0. 36 1 OK 64%

under YN[ M er i + Conpr essi on

under O IR 6_,,81_((y{yﬁ%ﬁg&g@?ﬁga@@@m@” p

41y, , t | FTSH R COBREaA0 04T (1 YOI § 61 Y88 ME +48. 18/ 234. 3+17. 63/ 266. 25=0. 2

7 5 1 ORY7E% under, ing design menmber 5 Menbers: 5 Group: W Section:
W2x87 Lbad Case: Ul\2] [ LOAD F=355.0 MPa On gross area
ﬂ =0. 6* F\rid 030955 0524b30@ MPa
Design Member 36, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F, 2.13 <234.3 OK 99% under
Compressive Bending Stress:
f, <Fy, 2.13 £234.3 OK 99% under
Design Member 36, EQUAL LOAD, Major Shear
f,<F,, 0.11 < 142.0 OK 100% under
Design Member 36, EQUAL LOAD, Major Deflection
8 < L1250, 0.08 < 6.28 mm OK 99% under
Design Member 36, EQUAL LOAD, Minor Bending
Tensile Bending Stress: '
f, <F,, 8.22 < 234.3 OK 96% under

Compressive Bending Stress:
f, <F, 8.22 £234.3 OK 96% under

Design Member 36, EQUAL LOAD, Minor Shear
f, <F,, 0.33 < 142.0 OK 100% under

Design Member 36, EQUAL LOAD, Minor Deflection
8 <L/250, 1.39 < 6.28 mm OK 78% under
Design Member 36, EQUAL LOAD, Tension
. ' On gross area f, < F,, 5.51 £213.0 OK 97% under
’ On net area f, <F,, 5.51 < 245.0 OK 98% under

Design Member 36, EQUAL LOAD, Slenderness
K *L /r,=1.0%1569.24/38.35=40.92 < 300.0 OK 86% under

Ky*L)/ry=l.0* 1569.24/38.35=40.92 < 300.0 OK 86% under

Design Member 36, EQUAL LOAD, Compression
f, <F,, 0.0 <182.89 OK 100% under

Design Member 36, EQUAL LOAD, Bending + Tension
fa/Ft+fb)/Fbx+fby/Fby=5.5l/213.0+2.13/234.3+8.22/234.3=0.07 <1 OK 93% under

Design Member 36, EQUAL LOAD, Bending + Compression
f,/F,=0.0/182.89=0.0 < 0.15 .".¢0

¢a/¢a+¢pg/¢ﬁg+¢ﬂq/¢w=0'0/182'89+2'13/234'3+8'22/234-3=0'04 <1 OK 96% under

Design Member 36, EQUAL LOAD, Sway
A <Y/300.0, 1.24 < 800.0/300.0=2.67 mm OK 53% under
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On net area F1=0.5*Fa=0.5*490. 0=245. 0 MPa Fv=0.4*Fy=0. 4*355. 0=142. 0 MPa
KI/r=max( Kx*Yr" Ky*I/ry)=max(1l. 0*2700. 0/ 136. 65, 1. 0*2700. 0/ 77. 98) =34. 63
Fa=(1- (KL/r) 2/ (2*Cc2))*FVFS=(1- 34. 632/ (2*105. 442))*355. 0/ 1. 79=188. 12 MPa
bi t - 198h8&kitg desigh/nferndldry3g65/ 4(355. 0) =9. 06Esx-rtov tc Xottnarr Mgoop
AP LC "Ml 380=0. b0~ FY=U. 66~ 355. 0=234.3 MPa M nor Axis: Fb=0.75*F

=0. 75* @b Om2e6. 25 MPa Desi gn Menber 5, UNEQUAL LOAD, Major Bendi ng Tensile
Bendi nge@mcé*éé‘“f‘b Fb, 2.26 5 234.3 OK 99% under Conpressive Bendi ng

Stress b 2.26 5 234.3 K 99% under Design Menber 5, UNEQUAL LQAD,
Maj or f, " F' 0.71 5. 142.0 OK 99% under Design Menber 5, UNEQUAL
LOAD, Pefl ection 8 5 L1250, 1.52 5 10.8 mm OK 86% under Desi gn Menber

A OAD M nor Bendi ng Tensile Bending Stress: fb Fb, 86.56 5

266. 25 OK 67% under Conpressive Bending Stress: fb Fb, 86.56 5 266.25 K
67% under Desi %ﬂﬁéﬁ g UNEQUAL LOAD, M nor Shear f, F' 3.26 5 142.0 XK
98% urkRad 3#3 AB ' UNEQUAL LOAD, M nor Deflection 8 5 L/250, 1.27 5
10. 8 MR’ %%B}b under 411De5| n Menber 5, UNEQUAL LQAD, Tension On gross
area ft OBEEHrphd o5 ﬁbﬂﬂgﬁa% under On net area C5 Fp 0.0 5 245.0 K
100% unge# &7 rfNéh‘%Oeo 250MPBNEQUAL LOAD, Sl ender ness

| c* Lx/ r xS BF% 560120382 65=19. 76 5200. 0. OK 90% under

Ky* LVr y St olrmey bl 34285 088 935RB3Y under Design Menber 5, UNEQUAL
LOAD, CBifytd48i2¢r)PB/FS-(1-§143° (2 )8 062)+1 5 81 42340kMBO 0% under Desi gn Menber 5,
UNEQUAL MEeAFs: Bendi ng + Tensi on

fa/Ft+f5u9ﬁB&$P%§? 430178/ 245. 0+2. 26/ 234. 3+86. 56/ 266. 25=0.33 5 1 OK 67%

ader igf 2E435HNEQJAL LOAD Bendi ng + Conpression
er

/ Fa
di
swﬁﬁc fpﬁ ~0""Bg/ 188. 12+2. 26/ 234. 3+86. 56/ 266. 25=0. 34 5 1
oK 66% qridgs 82 <@kue©k|9svgunﬂhe5| gn nmenber 7 Menbers: 7
Compressive Bending Stress:
f, < Fy, 3.82 £234.3 OK 98% under
Design Member 38, EQUAL LOAD, Major Shear
f,<F,, 0.02 < 142.0 OK 100% under
Design Member 38, EQUAL LOAD, Major Deflection
8 <L/250,5.99 < 12.49 mm OK 52% under
Design Member 38, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,, 0.6 <234.3 OK 100% under
Compressive Bending Stress:
f, < Fy, 0.6 < 234.3 OK 100% under
Design Member 38, EQUAL LOAD, Minor Shear
f,<F,, 0.01 < 142.0 OK 100% under
Design Member 38, EQUAL LOAD, Minor Deflection
8 <L/250, 0.75 < 12.49 mm OK 94% under
Design Member 38, EQUAL LOAD, Tension
. On gross area f, < F,, 0.0 <213.0 OK 100% under
On net area f, <F,, 0.0 <245.0 OK 100% under
Design Member 38, EQUAL LOAD, Slenderness
K *L /r =1.0+3122.9/38.35=81.43 < 200.0 OK 59% under
Ky*L)/ry=l.0*3122.9/38.35=81.43 <200.0 OK 59% under
Design Member 38, EQUAL LOAD, Compression
f, <F,, 17.45 < 134.08 OK 87% under
Design Member 38, EQUAL LOAD, Bending + Tension
fa/F:+fb)/Fbx+be/Fby=0~O/245~0+3-82/234-3+0-6/234-3=0-02 <1 OK 98% under
Design Member 38, EQUAL LOAD, Bending + Compression
f,/F,=17.45/134.08=0.13 < 0.15 .. ¢0
¢a/¢a+¢ﬁ§/<b3§+¢m/d>w=l7.45/134.08+3.82/234.3+0.6/234.3=0.15 <1 OK 85% under

Design Member 38, EQUAL LOAD, Sway
A <Y/300.0, 1.24 < 800.0/300.0=2.67 mm OK 53% under

.@ ﬁ?

End of check
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G oup: WSection: WL2x87 Load Case: UNEQUAL LOAD F355.0 MPa On gross area
Ft =0. 6* Fy=0. 6*355. 0=213. 0 MPa On net area Ft=0.5*Fa=0.5*490. 0=245.0 MPa
Fv=0. 4* Fy=0. 4*355. 0=142. 0 MPa
Kl / r=max(Ka*1/ra, Ky* U y) =max( Steed Design Repert 1. 0*2700. 0/ 77. 98) =34. 63
Fa=(1-(KL/r)2/(2*Cc2))*F/ FS=(1-34. 632/ (2*105. 442))*355. 0/ 1. 79=188. 12 MPa
bi t - 15Zhécknty slesignmeEsnberyl =65/ 4( 355. 0) =9. 06EEXT10V ter Xow ctxt Mgoop
|IkM€ipira©166*Fy 0. 66*355. 0=234.3 MPa M nor Axis: Fb=0.75*F
=0. 75* 359 5236 25 MPa Design Menmber 7, UNEQUAL LOAD, Major Bending Tensil e
Bendi ng Credd! tp 5 Fb, 0.64 5_ 234.3 K 100% under Conpressive Bendi ng
Stress:=Ff—Fb, 0.64 5 234.3 OK 100% under Design Member 7, UNEQUAL LOAD,
Maj or Shegr f, Ft,, 0.2 5 142.0 OK 100% under Design Menber 7, UNEQUAL
LOAD, Maj gr Deflection 5 5 U250, 4.39 5 10.8 mm OK 59% under Desi gn Menber
7, UNEGEAE=EOAD, M nor Bending Tensile Bending Stress: fb .5 Fb, 28.93 5
266. 25 OK 89% under Corrpressive Bending Stress: fb Fb, 28.93 5 266.25 K

89% ug%@a %éégm DUNEQJAL LOAD, M nor Shear f', 5. Fv, 1.04 5
142.0 gg 8 Mprde Sl gn rrber 7, UNEQUAL- LOAD, M nor Defl ection 5 5
L/ 250, g,,,g@sa@a,m&;m@g 88%apinder Desi gn Menber 7, UNEQUAL LOAD, Tension

On grosgn,@{aggFiots FFJ{),SMQ)OQME;OQQQ 00K 100% under On net area f 5 Ft, 0.0 _5
245.0 : esl gn Menber 7, UNEQUAL LOAD, Sl enderness

Kx* Lx/r : 0% und
Ky* yry ,;%’?p i ,}ﬁ? L B55A5158,,5,498 By 690% under

oy 9 ‘P §14) der Design Menber 7, UNEQUAL
L'A??\B B/~ 47<65N( 3735}g 4% nge r Design Menber 7, UNEQUAL
' a(aop

exuov lc O T
/\‘3 <L, ¢0 (DB_O 66*F =0.66%355.0=234.3 MPa
Minor Axis:
Fb=0.75~Fy=0.75~355.0=266.25 MPa
Design Member 1, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F, 43.52 <234.3 OK 81% under

Compressive Bending Stress:
f, < F, 43.52<234.3 OK 81% under

Design Member 1, UNEQUAL LOAD, Major Shear
f,<F,, 8.46 < 142.0 OK 94% under

Design Member 1, UNEQUAL LOAD, Major Deflection
8 < L7250, 5.16 < 10.8 mm OK 52% under '
Design Member 1, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <Fy, 25.29 <266.25 OK 91% under

Compressive Bending Stress:
f, <F, 25.29 < 266.25 OK 91% under

Design Member 1, UNEQUAL LOAD, Minor Shear
f,<F, 0.53 < 142.0 OK 100% under
‘ Design Member 1, UNEQUAL LOAD, Minor Deflection
8 <L/250, 1.53 < 10.8 mm OK 86% under
Design Member 1, UNEQUAL LOAD, Tension
On gross area f, < F,, 12.09 <213.0 OK 94% under

On net area f, < F,, 12.09 <245.0 OK 95% under

Design Member 1, UNEQUAL LOAD, Slenderness
K_*L_/r,=1.0*2700.0/136.65=19.76 < 300.0 OK 93% under

X TX'X

K*L jr=L 0+2700.0/77.98=34.63 < 300.0 OK 88% under

Design Member 1, UNEQUAL LOAD, Compression
f,<F,, 0.0 <188.12 OK 100% under

Design Member 1, UNEQUAL LOAD, Bending + Tension
fa/F,+fb,/Fbx+fby/Fby=l2.09/2l3.0+43.52/234.3+25.29/266.25=0.34 <1 OK 66% under

Design Member 1, UNEQUAL LOAD, Bending + Compression
f/F,=0.0/188.12=0.0 < 0.15 .40

¢u/¢u+¢3§/¢ﬁ~§+¢ﬁ\v/¢ﬁw'o 0/188.12+43.52/234.3+25.29/266.25=0.28 < 1 OK 72% under
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i Ft +f bx/ Fbxf bY/ Fby0. 0/ 245. 0+0. 64/ 234. 3+28. 93/ 266. 25=0. 11 _51 OK 89% under
fa= Design Menber 7, UNEQUAL LOAD, Bending + Conpression
fa/ Fa=10.97/188.12=0.06 5 0.15 :.4)0 _
i1 a/ @@Ghatkind/ desihromi émberd3 =10. 97/ 188. 12+0. 64/ 234. 3+28. 93/ 266. 25=0. 17 5
1 K 83amtRAer Checki ng desrgn nmenber 9 Menmbers: 9 Goup: W Section:
WL2x87 Grom® Case: UNEQUAL LOAD F=355.0 MPa On gross area _
Ft =0. 6°F20YB*¥355. 0=213. 0 MPa On net area Ft=0.5*Ftt=0.5*490. 0=245.0 MPa

. Fv=0. 4*&p=6-44*355. 0=142. 0 MPa
KUr =max( Kq* 1/ r x, Ky*l / ry) =max( 1. 0*4000. 0/ 136. 65, 1. 0*4000. 0/ 77. 98) =51. 3 Fa=0
-(KL/r) 2/ (2*Cc2) ) *Fy/ FS=(1-51. 32/ (2*105. 442) ) *355. 0/ 1. 83=170. 59 MPa
b/ t =153=LAL28. 57=7. 47 65/ 4( Fy) =65/ 4(355.0)=9. 06 : AO EETCLOV i XognExt Mapop
Ao >cDo=0. 6* Fy=0. 6*355. 0=213. 0 MPa Fb= 1 2x 103*Cb/ (1*d/ Af) =12x

103* 1. 2/ ( 4Q00. O 6 =494. 95 MPa Fb >
0. 6*F\)f?—bs.8§s Y é@‘%ﬁﬁ@z\ﬁs.o MPa M nor Axis: F =0.75*F

=0. 75*355.0=266. 25_MPa,_Desi.gn_ Member 9, UNEQUAL LOAD, Maj or Bending Tensile
Ly v

Bendi ng St resa:t 1D ) B 213.0 OK 89% under Conpressive Bendi ng
Stress: Of'_'betﬁ‘c—eﬁﬁgo'sfﬁk_foégbqso'u %' OK 89% under Design Menber 9, UNEQUAL LOAD,
Maj or SHEdtBCOSESIIROMET 145 o o« 999 under Design Member 9. UNEQUAL LOAD
Maj or D&T@%ﬁ*&’w%"fﬁ“ﬁﬂﬁ%&i"f- 13681820899 *Br*ék 87% under Design Menber 9,
UNEQUAL FEGHEB/ A Crot FEBEHHI4 S/ Cridm sy e Bd i skdp Mier ess: fb Fb, 84.64 5 266. 25
OK 68% HHHEH7 BT TESY NG s BEHADTRPS StiP dgaev w BomsuEh, 84. 64 5. 266.25 OK 68%

under Magop Aio:
Aﬂ <L, .¢0 ¢B=0.66*Fy=0.66*355.0=234.3 MPa

‘ Minor Axis:

Fb=0.75*Fy=0.75*355.0=266.25 MPa

Design Member 3, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F,, 48.18 £234.3 OK 79% under
Compressive Bending Stress:
f, <F,, 48.18 £234.3 OK 79% under

Design Member 3, UNEQUAL LOAD, Major Shear
f,<F,9.42 < 142.0 OK 93% under

Design Member 3, UNEQUAL LOAD, Major Deflection
8 <1/250, 8.02 < 10.8 mm OK 26% under

Design Member 3, UNEQUAL EOAD, Minor Bending
Tensile Bending Stress:
f, <F\, 17.63 < 266.25 OK 93% under
Compressive Bending Stress:
fy, < Fy, 17.63 <266.25 OK 93% under

Design Member 3, UNEQUAL LOAD, Minor Shear
f,<F,,0.34 <142.0 OK 100% under

Design Member 3, UNEQUAL LOAD, Minor Deflection
8 <1/250, 1.39 < 10.8 mm OK 87% under

. Design Member 3, UNEQUAL LOAD, Tension

On gross area f, < F, 19.79 <213.0 OK 91% under
On net area f; <F,, 19.79 < 245.0 OK 92% under

Design Member 3, UNEQUAL LOAD, Slenderness
K, *L,/r =1.0%¥2700.0/136.65=19.76 < 300.0 OK 93% under
Ky*L)/ry=l.0*2700.0/77.98=34.63 <300.0 OK 88% under

Design Member 3, UNEQUAL LOAD, Compression
f, < F,, 0.0 <188.12 OK 100% under

Design Member 3, UNEQUAL LOAD, Bending + Tension
fa/F‘+beFbx+fby/Fby=l9.79/2l3.0+48.18/234.3+17.63/266.25=0.36 <1 0K 64% under

Design Member 3, UNEQUAL LOAD, Bending + Compression
f/F,=0.0/188.12=0.0 < 0.15 . ¢0
¢a/¢u+¢ﬂ§/¢ﬂ«§+¢l3u/¢ﬁw=0'0/ 188.12+48.18/234.3+17.63/266.25=0.27 < 1 OK 73% under
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Desi gn Menber 9, UNEQUAL LOAD, M nor Shear Fv, 2.16 5 142. 00K 98% under

Desi gn Menber 9, UNEQUAL LCAD, M nor Deflection 5 5 L1250, 10.53 5 16.0 nmm
K 34% under Design Menber 9, UNEQUAL LOAD, Tension On gross area ft 5 Ft,
23. 87 GhecRing desighumeEmbar :et area C 5 Ft, 23.87 5 245.0 OK 90% under
Desi gnMiBlaiger 9, UNEQUAL LOAD, Sl ender ness Kx*Lx/rx 1. 0*4000. 0/ 136. 65=29. 27
5 300. '°EH<W 0% under Ky*yry=1.0*4000.0/77.98=51.3 5 300. 00K 83% under

Desi gn Wé’nber %9 UNEQUAL LOAD, Conpression fa 5 Fa, 0.0 170.59 OK 100%
under De&swgm Menber 9, UNEQUAL LQOAD, Bending + Tension

23.87/213.)0+23. 88/ 213. 0+84. 64/ 266. 25=0. 54 1 OK 46% under

f ai Ftf bx/ fbx+f g/ Fby= Desi gn Menber 9, UNEQUAL LOAD, Bendi ng + Conpression
fal Fa=0=6#%#. 59=0.0 0.15 :.(1)0

(1) ac/ cDa+4) 04/ 4: Dekow (1?041=0. 0/ 170. 59+23. 88/ 213. 0+84. 64/ 266. 25=0. 43 1 K
57% u 0 ecki ng design nenber 11 Menbers: 11 Goup: W
Sect i g‘%?ﬁf%s@fgyﬁcggé@umw% LOAD F=355.0 MPa On gross area

Ft =0. e*gygr(gsa@*g@@ pon%;]s%@leﬁP net area Ft=0.5*Fa=0.5*490. 0=245.0 MPa

Fy 0 4* g{netQirea 6020 Q ﬁ
KI /1 =max(Kasl ”55 420Nﬁ,y =max( 1. 0*800. 0/ 136. 65, 1. 0*800. 0177. 98) =10. 26

Fa=0- (1

- 42))*355. 0/ 1. 7=207. 46 NP
b/ t 153 3;? d:§, ’ '% ? §)0§6hﬁ6E)Eg(TI OVt Xotrcarr l\/acogp Ap
5 Lc .- % S *§ M nor Axis:
' %’5“6“4 >

Fb=0. 75‘*’1: 26 D&S; é““ ’“"“11 UNEQUAL LOAD, Maj or
Bendi ng, f fj’ A @ﬁ%@ﬂ%&@é&%@éma
' Minor Axis:

Fb=0.75*Fy=0.75*355.0=266.25 MPa

Design Member 5, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
f, < Fy, 2.26 < 234.3 OK 99% under
Compressive Bending Stress:
fy, < Fy, 2.26 < 234.3 OK 99% under

Design Member 5, UNEQUAL LOAD, Major Shear
f,<F, 0.71 £ 142.0 OK 99% under

Design Member S, UNEQUAL LOAD, Major Deflection
8 <1/250,1.52 < 10.8 mm OK 86% under

Design Member 5, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress: -
f, <F,, 86.56 < 266.25 OK 67% under
Compressive Bending Stress:
f, < Fy, 86.56 < 266.25 OK 67% under

Design Member 5, UNEQUAL LOAD, Minor Shear
f, <F,, 3.26 < 142.0 OK 98% under

Design Member 5, UNEQUAL LOAD, Minor Deflection
8 <L/250, 1.27 < 10.8 mm OK 88% under

. Design Member S, UNEQUAL LOAD, Tension

. Ongrossareaf, <F,0.0< 213.0 OK 100% under

Onnetarea f, < F(, 0.0 < 245.0 OK 100% under

Design Member 5, UNEQUAL LOAD, Slenderness
K, *L, /r, =1.0¥2700.0/136.65=19.76 < 200.0 OK 90% under

Ky*L/ry=1.0*2700.0/77.98=34.63 <200.0 OK 83% under

Design Member 5, UNEQUAL LOAD, Compression
f,<F,, 0.58 < 188.12 OK 100% under

Design Member 5, UNEQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fby/Fby=0.0/245.0+2.26/234.3+86.56/266.25=0.33 <1 OK 67% under

Design Member 5, UNEQUAL LOAD, Bending + Compression
f,/F,=0.58/188.12=0.0 < 0.15 ..¢0

¢u/<bu+¢ﬁé/¢0pg+¢m/¢w=0.58/188.12+2.26/234.3+86.56/266.25=0.34 <1 OK 66% under
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fb Fb, 28.01 5. 234.3 K 88% under Conpressive Bending Stress: fb Fb, 28.01
5 234.3 K 88% under Design Menber 11, UNEQUAL LOAD, Major Shear fv Fv,
27.95 S 142. 0 OK 80% under Design Menber 11, UNEQUAL LOAD, Major Defl ection
5 5 L/Checkingdésigiremem®enB% under Design Menber 11, UNEQUAL LOAD, M nor
Bendi ngyeiensi | e Bending Stress: fbS Fb, 6.27 5 266.25 OK 98% under
Corrpre§!;‘1uﬂ/é/ Bending Stress: fbS Fb, 6.27 5 266.25 OK 98% under Design
Menber ST WREOQUAL LOAD, M nor Shear fvS Fy, 0.72 5 142.0 OK 99% under

Desi gn 11, UNEQUAL LCAD, M nor Deflection 55 L/250, 0.41 5 3.2 mm
K 87% under Design Menber 11, UNEQUAL LOAD, Tension On gross area ft 5 Ft,
18.81 5 2113. 0 OK 91% under On net area C5 Ft, 18.81 5 245.0 K 92% under
Desi gn 11, UNEQUAL LOAD, Sl enderness Kx*Lx/ra=1.0*800.0/136.65=5.85
5 300.0 OK 98% under Ky*Ly/ry=1. 0*800. 0/ 77. 98=10. 26 5300. 0 OK 97% under

Desi g D, Conpression fa 5 Fa, 0.0 5 207.46 OK 100%
underr"t%ﬁpe HM#J% AL LOAD, Bendi ng + Tension
Ole kbi’oe;l'ﬁsﬁ]ﬁ{

f af Ft +f ’S( . 0+28. 01/ 234. 3+6. 27/ 266. 25=0.23 5 1 OK 77%

under LOAD Bendi ng + Conpression
fal Fa= 0 4
4)alcl 3 v+4 - )_ | e +2 1/ 234. 3+6. 27/ 266. 25=0. 14 5 1
K 86% A ear 2 {i mak(%f@w{?“q %’% 21769 §'69 rs: 13 Group: WSection: W
| 2x87 L&Al e4se *C 346 5%44-%‘3%0/(57%5 2C’)”1‘°gross ar ea
Ft =0. 6* %/},156 6'%20(%75%476_6 (g,)—GS/ éO)— .06 .90 Xeyxtiovic Xounayt

apop Afio:

Ag<L, .40 (DB_O 66*F =0.66+355.0=234.3 MPa

‘ Minor Axis:

Fb=0.75*Fy=0.75 *355.0=266.25 MPa

Design Member 7, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <Fy, 0.64 < 234.3 OK 100% under
Compressive Bending Stress:
f < Fb; 0.64 <234.3 OK 100% under

Design Member 7, UNEQUAL LOAD, Major Shear
f,<F,,0.2<142.0 OK 100% under

Design Member 7, UNEQUAL LOAD, Major Deflection
8§ <L/250, 4.39 < 10.8 mm OK 59% under

Design Member 7, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F, 28.93 <266.25 OK 89% under
Compressive Bending Stress:
f, < Fy, 28.93 £266.25 OK 89% under

Design Member 7, UNEQUAL LOAD, Minor Shear
f, <F,, 1.04 < 142.0 OK 99% under

Design Member 7, UNEQUAL LOAD, Minor Deflection
8 <L/250, 1.26 < 10.8 mm OK 88% under

. Design Member 7, UNEQUAL LOAD, Tension

On gross area f, <F,, 0.0 £213.0 OK 100% under

On net area f, <F,, 0.0 £245.0 OK 100% under

Design Member 7, UNEQUAL LOAD, Slenderness
K, *L /r,=1.0+2700.0/136.65=19.76 < 200.0 OK 90% under

Ky*L)/ry=l.0*2700.0/77.98=34.63 <200.0 OK 83% under

Design Member 7, UNEQUAL LOAD, Compression
f,<F,, 1097 < 188.12 OK 94% under

Design Member 7, UNEQUAL LOAD, Bending + Tension
f /Ft+fbx/Fbx+fby/Fby_0 0/245.0+0.64/234.3+28.93/266.25=0.11 < 1 OK 89% under

Design Member 7, UNEQUAL LOAD, Bending + Compression
f/F,=10.97/188.12=0.06 < 0.15 .. ¢0

$o/P +¢B§/¢B§+¢Bwj¢ﬂ‘v'm 97/188.12+0.64/234.3+28.93/266.25=0.17 < 1 OK 83% under
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On net area Ft=0.5*Fu=0.5*490. 0=245. 0 MPa Fv=0.4*Fy=0. 4*355. 0=142. 0 MPa
KUr =max( Kx* 1/ rx, Ky*11ry) =max( 1. 0*800. 0/ 136. 65, 1. 0*800. 0/ 77. 98) =10. 26
Fa=(1- KL/ 2/ (2 *Cc2))*Fy/ FS=(1- 10. 262/ (2*105. 442) ) *355. 0/ 1. 7=207. 46 MPa
b/t=1 =65/ 4(355.0)=9.06 ..(1)0 EEXT1OV ir Xourcarc
Ma coo%‘@i“&? Lc .' (1)0 Op=0.66*Fy=0. 66*355. 0=234.3 MPa M nor AXis:
Fb=0. 7 ec|ona-@12,?g54 355. 0=266. 25 MPa Desi gn Menber 13, UNEQUAL LOAD, Maj or
Bendi ng_Tensil e Bending Stress: fb Fb, 24.26 5 234.3 OK 90% under
Conpr essi \je Bendi ng Stress: fb 5 Fb, 24.26 5 234.3 K 90% under Desi gn
Menber 13,f UNEQUAL LOAD, Major Shear fv Fv, 23.5 5 142. 0 OK 83% under
Desi gn Merfber 13, UNEQUAL LOAD, Major Deflection 8 5 L/250, 1.25 5 3.2 mm
OK 61% Tmder Desi gn Menber 13, UNEQUAL LOAD, M nor Bendi ng Tensil e Bending
Stress: fb _5 Fb, 6.7 5 266.25 OK 97% under Conpressive Bending Stress: fb
Fb, 6.Lodd Case:AINERUAM%.OAter Desi gn Menmber 13, UNEQUAL LOAD, M nor Shear
fv Fv, 6=8608P142. 00K 99% under Design Menber 13, UNEQUAL LOAD, M nor
Def | ect DOgosBardd F £0/62i150,6+335.04215.0 @2 nm OK 88% under Desi gn Menber 13, UNEQUAL
LOAD, Tensiaarios-ioessoareambd 5 Fp 18.72 5 213. 00K 91% under On net area
ft 5 Fpri6eF 20563524000 MK 92% under Design Menber 13, UNEQUAL LOAD,
Sl endern&sxsax(h(uf/d,uy/*vr»-nihx(ﬂﬁ**&ﬁ@o/ﬁé&3&4&)’655798;5515 300. 00K 98% under
1Cy*Ly/ § iKLQ?@zo&Z)Q#]FL(9&3&@*185642»5;,5%Q343709ﬂm9a7% under Design Menber 13,
UNEQUAL p (820 SRAPF &S5 485435500848 29t SR OK 100% under Desi gn Menber
13, UNE AGAD, Bendi'ng + Tension
faf Ft +f dxd &% keloktry58:855 021 20pa0+24. 26/ 234. 3+6. 7/ 266. 25=0.22 5 1 OK 78%
der DeSlzgmhb’Qnm(;_nla)mwﬁ)ws\lqslempagﬁﬁm ng + Conpression
/ Fa= OFQJo?eQ=7 é@m%@ﬁo@ss@»@—ziao‘hp@

Oct/chM;,g;@,éDpc4p4/ 43pw=0. 0/ 207. 46+24. 26/ 234. 3+6. 7/ 266. 25=0.13 5 1 OK 87%
under  F,=0.75+F,=0.75+355.0=266.25 MPa

Design Member 9, UNEQUAL LOAD, Major Bending

Tensile Bending Stress:

f, <F,, 23.88 < 213.0 OK 89% under

Compressive Bending Stress:

f, <F,, 23.88 < 213.0 OK 89% under

Design Member 9, UNEQUAL LOAD, Major Shear

f,<F,, 1.0 < 142.0 OK 99% under

Design Member 9, UNEQUAL LOAD, Major Deﬂectlon
8 £L/250,2.08 < 16.0 mm OK 87% under

Design Member 9, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <Fy, 84.64 <266.25 OK 68% under
Compressive Bending Stress:
f, < Fy, 84.64 < 266.25 OK 68% under

Design Member 9, UNEQUAL LOAD, Minor Shear

Nl £, <F,, 2.16 < 142.0 OK 98% under
. ' Design Member 9, UNEQUAL LOAD, Minor Deflection
8 <1/250, 10.53 < 16.0 mm OK 34% under

Design Member 9, UNEQUAL LOAD, Tension
On gross area f, <F,, 23.87 < 213.0 OK 89% under

On net area f; <F,, 23.87 < 245.0 OK 90% under

Design Member 9, UNEQUAL LOAD, Slenderness
K, *L,/r,=1.0#4000.0/136.65=29.27 < 300.0 OK 90% under

Ky*L)/ry=1.0*4000.0/77.98=51.3 <300.0 OK 83% under

Design Member 9, UNEQUAL LOAD, Compression
f, <F,, 0.0<170.59 OK 100% under

Design Member 9, UNEQUAL LOAD, Bending + Tension
£ /F /Pyt y/Fy, =23.87/213.0+23.88/213.0+84.64/266.25=0.54 < 1 OK 46% under

Design Member 9, UNEQUAL LOAD, Bending + Compression
f,/F,=0.0/170.59=0.0 < 0.15 .. 40

¢a/¢a+¢p§/¢ﬁ§+¢ﬁ\|/d)w~0 0/170.59+23.88/213.0+84.64/266.25=0.43 < 1 OK 57% under
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Checki ng design nenber 15 Menbers: 15 Group: W Section: WL2x87 Load Case:

UNEQUAL LOAD F=355.0 MPa On gross area Ft=0.6*Fy=0.6*355.0=213.0 MPa On net
area Ft =0.5*Fc=0.5*490. 0=245. 0 MPa Fy=0. 4*Fy=0.4*355. 0=142. 0 MPa

K1/ r =feheeking desigmmembend . 0*2816. 03/ 136. 65, 1. 0*2816. 03/ 77. 98) =36. 11

Fa=( 1- l;eqs)IQ/(2*C<:2))*Fy/ FS- (1-36. 112/ ( 2*105. 442) ) *355. 0/ 1. 79=186. 68 MPa
b/t 15 m% %9557 =7. 47" 65/ 4( Fy) =65/ 4( 355. 0) =9. 06ECXT1OV t XO01.17Carr Mapop
)

€C

1) 0=0. 66* Fy=0. 66*355. 0=234. 3 MPa M nor Axis: Fb=0.75*F

-0 75* T0=266. 25 MPa Desi gn Menber 15, UNEQUAL LOAD, Maj or Bendi ng

Tensil e Bgnding Stress: fb Fb, 38.51 5 234.3 OK 84% under Conpressive

Bendi ng Stjress: fb 5_ Fb, 38.51 5 234.3 K 84% under Design Menber 15,
UNEQUAL » Major Shear C5_ Fy, 6.34 5. 142. 0 OK 96% under Design Menber
15, UNEQUAL LQAD, Maj or Deflecti on .5 L/250, 5.06 5 11.26 nmm OK 55% under

Desi g 1 gOAD, M nor Bending Tensile Bending Stress: fb 5_
Fb, 2}%3%012?6@%&% 92% under Conpressi ve Bending Stress: fb .5 Fb, 21.26
5 266.2 gggagzl%oldq:c@rm%si,gmMMEnber 15, UNEQUAL LQAD, M nor Shear fy Fy,

0.37 5 én%ragagg5jfoiﬁ%4mdﬁg0,@g5| gn Menber 15, UNEQUAL LOAD, M nor Defl ection
ES5 L/ 2,5@04*,1_(9443550_14]203@ mm OK 83% under Design Menber 15, UNEQUAL LOAD,

Tensi OnKl%anQﬁSKﬁfr Gahadit.0+800.57436.65:0%0P0/2 35=10260< 100% under

F =(1- (KL/r)z/(Z*Ccz))*F)/FS"(l -10.262/(2%105.44%))%355.0/1.7=207.46 MPa
b/t=153.67/20.57=7.47 < 65/\/(Fy)=65/\/(355.0)=9.06 =90 Zeytiov to Xopmoyt

Mapop Aéio:
Ap <L ..¢0 tI)B:O.66*Fy=0.66*355.0=234.3 MPa

‘ Minor Axis

Fb=0.7S*Fy=0.75*355.0=266.25 MPa

Design Member 11, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F,, 28.01 <234.3 OK 88% under
Compressive Bending Stress:
f, <F,, 28.01 £234.3 OK 838% under

Design Member 11, UNEQUAL LOAD, Major Shear
f,<F,27.95 <142.0 OK 80% under

Desngn Member 11, UNEQUAL LOAD, Major Deﬂectlon
8 <1/250, 0.49 < 3.2 mm OK 85% under

Design Member 11, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, < Fy, 6.27 £ 266.25 OK 98% under
Compressive Bending Stress:
f, <F,, 6.27 £266.25 OK 98% under

Design Member 11, UNEQUAL LOAD, Minor Shear
f,<F,, 0.72 < 142.0 OK 99% under

Design Member 11, UNEQUAL LOAD, Minor Deflection
8 <1./250,0.41 < 3.2 mm OK 87% under

o Design Member 11, UNEQUAL LOAD, Tension
' On gross area f, <F,, 18.81 <213.0 OK 91% under

On net area f, <F,, 18.81 <245.0 OK 92% under

Design Member 11, UNEQUAL LOAD, Slenderness
K, *L,/r,=1.0+800.0/136.65=5.85 < 300.0 OK 98% under
Ky*L)/ry=1.0*800.0/77.98=10.26 <300.0 OK 97% under

Design Member 11, UNEQUAL LOAD, Compression
f, <F,, 0.0 <207.46 OK 100% under

Design Member 11, UNEQUAL LOAD, Bending + Tension
fa/F!+fbx/Fbx+fby/Fby=18.81/2l3.0+28.01/234.3+6.27/266.25=0.23 <1 0K 77% under

Design Member 11, UNEQUAL LOAD, Bending + Compression
f,/F,=0.0/207.46=0.0 < 0.15 .~.¢0

¢a/¢a+¢]3§/¢[5§+¢|3w/¢ﬂw=0'0/207'46+28'01/234-3+6'27/266'25=0'14 <1 OK 86% under
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On net area C5 Ft, 0.0 5 245.0 OK 100% under Design Menber 15, UNEQUAL
LOAD, Sl enderness Kx*L./r.=1.0*2816.03/136.65=20.61 5 200.0 OK 90% under
Ky*yry=1. 0*2816. 03/ 77. 98=36. 11 5 200. 00K 82% under Desi gn Menber 15,
UNEQUATheCkihg degigesmiember,138. 28 5 186. 68 OK 69% under Desi gn Menber 15,
UNEQUAMemte[D; Bendi ng + Tension

f ai Ft +C Fbx+f by/ Fby=0. 0/ 245. 0+38. 51/ 234. 3+21. 26/ 266. 25=0.24 5 1 K 76%
under BEYFgHMEnber 15, UNEQUAL LOAD, Bendi ng + Conpression Axi al

Rat i o=f+Fg=58. 28/ 186. 68=0. 31 Mj or

Rat i o=Cnx*|f b. / ((1-fal/ Fc.)*Fbx)=0. 85*38. 514( 1- 58. 28/ 2424. 62) *234. 3) =0. 14

M nor
Rat i o=Cehy/ ( (I -faTcy) *Fby) =0. 85*21. 26/ (( 1- 58. 28/ 789. 51) *266. 25) =0. 07
Axi al Ratio+Major Rati o+M nor Rati 0=0.31+0. 14+0.07=0.53 1 OK 47% under

fa/(O 28/ (0. 6*355. 0) +38. 51/ 234. 3+21. 26/ 266. 25=0. 52
(5@%’%6} %@é&ﬁﬂ%ﬁéﬁ% of 106 Checki ng design nenber 17 Menbers: 17

Group V Sec *F\MO f-h9fdp Case: UNEQUAL LOAD F355.0 MPa On gross area
Ft =0. 6* iﬁrﬁf-%g* 95: % 1 'On net area Ft=0.5*Fa=0.5*490. 0=245. 0 MPa

*
Fv=0. 4 p"y&w

b/t =153! 6‘7%%’ ’§7C° 5'6‘5?0& OSEBNIEYEBE2H) P 06ECr t ov tcs Xogrcar Mayoop Ao
5 Lc . YERPEIAHSLY <6 MEEH BN E8s - ®‘L§5321°V3°W5°‘W nor Axis: Fb=0.75*F

=0. 75*3 ¢"(H'A Bt i nmber 17, UNEQUAL LOAD, Maj or Bendi ng
%g gl’@?rgggg&%% 23{13 I\4927 12 5 234.3 OK 88% under Conpressive

nsi | e Bend?
@ndl ngFgggrségs%qS*g;gofpazsglga 12 5 234.3 OK 88% under Design Member 17, UNEQUAL

LOAD, ot Merﬁl?ﬁ,rUNEQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F,, 24.26 <234.3 OK 90% under

Compressive Bending Stress:
f, < Fy, 24.26 < 234.3 OK 90% under

Design Member 13, UNEQUAL LOAD, Major Shear
f, <F,,23.5<142.0 OK 83% under

Design Member 13, UNEQUAL LOAD, Major Deflection
6 <L/250,1.25 < 3.2 mm OK 61% under
Design Member 13, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy <F,, 6.7<266.25 OK 97% under
Compressive Bending Stress:
f, <F, 6.7 <266.25 OK 97% under
Design Member 13, UNEQUAL LOAD, Minor Shear
f,<F, 0.86 < 142.0 OK 99% under
Design Member 13, UNEQUAL LOAD, Minor Deflection
. & <L/250, 0.4 < 3.2 mm OK 88% under
.: Design Member 13, UNEQUAL LOAD, Tension
: On gross area f, <F,, 18.72 <213.0 OK 91% under
On net area f, <F,, 18.72 < 245.0 OK 92% under

Design Member 13, UNEQUAL LOAD, Slenderness
K *L /r =1.0#800.0/136.65=5.85 < 300.0 OK 98% under

X X X

Ky*L)/r =1.0+800.0/77.98=10.26 < 300.0 OK 97% under

Design Member 13, UNEQUAL LOAD, Compression
f, <F,, 0.0 <207.46 OK 100% under

Design Member 13, UNEQUAL LOAD, Bending + Tension
fa/F‘+fbx/Fbx+fby/Fby=18.72/2l3.0+24.26/234‘3+6.7/266.25=0.22 <1 OK 78% under

Design Member 13, UNEQUAL LOAD, Bending + Compression
f/F,=0.0/207.46=0.0 < 0.15 .40

¢a/¢'a+¢p§/¢pg+¢pu/¢’ﬁw=0'0/207'46"'24'26/234'3+6'7/266'25=0'13 < 10K 87% under

Faco. (KT % E; SR GBS 402)) 205501 1. 76-156. 17 s
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f," Fv, 3.27 5 142. 0 OK 98% under Design Menber 17, UNEQUAL LOAD Maj or
Deflection 5 5 L/250, 1.79 5 8.0 nm OK 78% under Design Menber 17, UNEQUAL
LQAD, nor _Ben&igg Tensil e Bigdi ng Stress: fb Ft,, 80.71 5 266.25 OK 70%
under ehegkingidesigmmemberd8s: fp Fb, 80.71 5 266.25 OK 70% under Design
Menber ?‘?E?Q;UP\IEQJAL LOAD, M nor Shear f, Fv, 1.91 5 142.00K 99% under Design
Member Sjgzm',:WQQJAL LOAD, M nor Deflection 5 5 1L/250, 4.45 5 8.0 nm (K 44%
under Design Menmber 17, UNEQUAL LOAD, Tension On gross area ft 5 Ft, 0.0 5
213. 00 ounder On net area ft 5 Ft, 0.0 5 245. 00K 100% under Desi gn
Menmber 17, UNEQUAL LQAD, Sl enderness Ka*lLa/ra=1.0*2000. 0/ 136. 65=14. 64
<200. 0 OK[93% under Ky*Ly/ry=1.0*2000.0/77.98=25.65 5 200.0 OK 87% under
Desi gn 17, UNEQUAL LOAD, Conpression fa 5 Fa, 63.72 5 196.17 OK 68%
under Design Menmber 17, UNEQUAL LOAD, Bendi ng + Tension
faf ft #fdnd Eaxé-WREQUAIOLOAD 0+27. 12/ 234. 3+80. 71/ 266. 25=0.42 5 1 K 58%
under Degssgnmbenber 17, UNEQUAL LOAD, Bending + Conpression Axial
Rat i 0=f ah fFa=fa r #%-0 G 550=033”pMj or Rati o=Cx*fba/ ((I-fa/F M nor
Rat i 0=Coy Aef day £ Lo sk foakdsd. -y b by ) =0. 85*80. 71/ ((1- 63. 72/ 1565. 2) *266. 25) =0. 27
Axi al Rﬁ}:b_ﬂfyw*%ﬂ:l?@toiMM nor Rati o0=0.32+0.1+0.27=0.69 5 1 OK 31% under
fal (0. 6kbhaklkh/ KRkt ybyek EDys163/1 7625, ( 82608 3hDosAshd 7. 12/ 234. 3+80. 71/ 266. 25=0. 72
>= 1 OKp28MRIMEREFF FRRSNIND1398)658 o IEEs A Menbers: 19 Group: W
Sect i On.b/t=Y¥3.%’” 37=17. 7%66‘;/\/( o @*./(359 =9 AI'¢0 IE%R/ 16 Xopnayt

Magop Ao )

Ag <L, .00 Dg=0.66+F,=0.66*355.0=234.3 MPa

“ Minor Axis:

Fb=0.75*Fy=0.75*355.0=266.25 MPa

Design Member 15, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <Fp, 38.51 <234.3 OK 84% under
Compressive Bending Stress:
f, <F, 38.51 <234.3 OK 84% under

Design Member 15, UNEQUAL LOAD, Major Shear
f, <F,, 6.34 < 142.0 OK 96% under

Design Member 15, UNEQUAL LOAD, Major Deflection
8 <L/250,5.06 < 11.26 mm OK 55% under

Design Member 15, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, < Fy, 21.26 < 266.25 OK 92% under
Compressive Bending Stress:
f, <F,, 21.26 <266.25 OK 92% under

Design Member 15, UNEQUAL LOAD, Minor Shear
f, <F,, 0.37 < 142.0 OK 100% under

Design Member 15, UNEQUAL LOAD, Minor Deflection
8 <L/250,1.94 <11.26 mm OK 83% under

Design Member 15, UNEQUAL LOAD, Tension
. On gross area f, <F,, 0.0 <213.0 OK 100% under

On net area f <F,, 0.0 <245.0 OK 100% under

Design Member 15, UNEQUAL LOAD, Slenderness
K *L, /r,=1.0%2816.03/136.65=20.61 < 200.0 OK 90% under

Ky*L)/ry=l.0*2816.03/77.98=36.11 <200.0 OK 82% under

Design Member 15, UNEQUAL LOAD, Compression
f,<F,, 58.28 < 186.68 OK 69% under
Design Member 15, UNEQUAL LOAD, Bending + Tension
fa/F:+fb,/Fbx+be/Fby=0-0/245-0+38-5 1/234.3+21.26/266.25=0.24 < 1 OK 76% under
Design Member 15, UNEQUAL LOAD, Bending + Compression
Axial Ratio=f /F,=58.28/186.68=0.31 '
Major Ratio=Cmx*f, /((1-f,/F'_ )*Fy )=0.85+38.51/((1-58.28/2424.62)*234.3)=0.14
Minor Ratio=Cmy*fb)/((l-fa/F'ey)*Fby)=0.85*21 .26/((1-58.28/789.51)*266.25)=0.07
Axial Ratio+Major Ratio+Minor Ratio=0.31+0.14+0.07=0.53 < 1 OK 47% under
fa/(0.6*Fy)+fbx/Fbx+fb)/Fby=58.28/(0.6*355.0)+38.51/234.3+21.26/266.25=0.52 >=1 OK 48% under
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F=355.0 MPa On gross area Ft=0.6*Fy=0.6*355.0=213.0 MPa On net area

Ft =0. 5*Ft t =0. 5*490. 0=245. 0 MPa Fv=0. 4* Fy=0. 4*355. 0=142. 0 MPa

K1/ r=max( Kx* 1/ rx, Ky* Ury) =max( 1. 0* 1350. 0/ 136. 65, 1. 0*1350. 0/ 77. 98) =17. 31

Fa=( 1-Gkeckijrxg (de<ign) hrembies={7- 17. 312/ (2*105. 442) ) *355. 0/ 1. 73=202. 71 MPa
b/t 1531er&>2:/52® 57=7.47 65/ J(Fy)=65/4(355.0)=9. 06EEXT1OV | a XOP-1tar Ma9op
Arcr: O¥0 . 66* Fy=0. 66*355. 0=234.3 MPa 1111M nor Axis: F =0.75*F

=0. 75*§°§‘5" 08286, 25 MPa Design Menmber 19, UNEQUAL LOAD, Major Bendi ng

Tensi | eeBgmarng Stress: fb Fb, 3.67 S 234.3 OK 98% under Conpressive

Bendi ng Stjress: fb Fb, 3.67 5_ 234.3 OK 98% under. Desi gn Menber 19, UNEQUAL
LOAD, Maj qr Shear f Fv, 1.59 s 142. 00K 99% under Design Menber 19, UNEQUAL
LOAD, Mso=heflection o S L/250, 0.77 5 5.4 nm OK 86% under Desi gn Menber
19, UNEQJAL LOAD M nor Bending Tensile Bending Stress: fb Fb, 46.47 S

266. 2 e ive Bending Stress: fb Fb, 46.47 5 266.25 K
83% uﬁ' pL35 Ivcd,agn ﬁgngq' ngSUNEQJAL LOAD, M nor Shear Fv, 0.27 S 142.0 K

100% unger e e lJ\Z%rgig%rO 490 MpNEQUAL LOAD, M nor Deflection 8 S L/250, 0.54
S5.4 {% g 4903012]4;93@ gn Menber 19, UNEQUAL LOAD, Tension On gross
% 0K 9

ar ea ft %under On net area ft S Ft, 2.27 S 245.0 K

S%Lu?(rjgl/_bé@ﬁ% nber %oooH g Qs)- §fﬂﬁgrepess
Ky*Ly/ r §,(1( ﬁ/ @%2))(3 z g % under Design Menber 19,
UNEQUAL Y CBAR 2 <Y m)ﬁﬂ R ¢° FIHVE P71 OK 100% under Desi gn

Grore
. P %;<7%bx+%€%bngpﬁgﬁ%?g}%%3+6;? 9343446, 47/ 266, 25=0.2 S 1 K 80%

der D;esmmyem% 24695 MRINEQUAL LOAD, Bendi ng + Conpression

fal Fa= ges%‘l ngl#beJﬂ?'lQi‘EeUﬁ‘ Q)AlﬁMa or Bendm
4 ct | ( Deendid pdadidgs A +4) 04/ 43p4t =0. 0f 202. 71+3. 67/ 234. 3+46. 47/ 266. 25=0. 19 5_ 1

OK 81% fHEe?7.12 <234.3 OK 88% under

Compressive Bending Stress:
f, <F,,27.12 <234.3 OK 88% under

Design Member 17, UNEQUAL LOAD, Major Shear
f,<F,, 3.27 < 142.0 OK 98% under

Design Member 17, UNEQUAL LOAD, Major Deflection.
8 <L/250, 1.79 < 8.0 mm OK 78% under

Design Member 17, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, < Fy, 80.71 £266.25 OK 70% under
Compressive Bending Stress:
f, < F,, 80.71 £266.25 OK 70% under

Design Member 17, UNEQUAL LOAD, Minor Shear
f, < F,, 1.91 <142.0 OK 99% under

Design Member 17, UNEQUAL LOAD, Minor Deflection
5 <L/250, 4.45 < 8.0 mm OK 44% under

. Design Member 17, UNEQUAL LOAD, Tension

On gross area f, <F,, 0.0 <213.0 OK 100% under

On net area f, <F,, 0.0 < 245.0 OK 100% under

Design Member 17, UNEQUAL LOAD, Slenderness
K, *L /r,=1.0%¥2000.0/136.65=14.64 < 200.0 OK 93% under

X X X

Ig*L)/r =1.0+2000.0/77.98=25.65 < 200.0 OK 87% under
Design Member 17, UNEQUAL LOAD, Compression
f,<F, 63.72<196.17 OK 68% under
Design Member 17, UNEQUAL LOAD, Bending + Tension
fa/Ft+fb)/Fbx+fby/Fby=0.0/245 .0+27.12/234.3+80.71/266.25=0.42 < 1 OK 58% under
Design Member 17, UNEQUAL LOAD, Bending + Compression
Axial Ratio=f /F,=63.72/196.17=0.32

Major Ratio=Cmx+*f, /((1-f,/F', J*F, )=0.85+27.12/((1-63.72/4806.82)*234.3)=0.1
Minor Ratio= Cmy*fb)/((l f/F',)*Fy,)=0.85+80. 71/((1-63.72/1565.2)%266.25)=0.27
Axial Ratio+Major Ratio+Minor Ratio=0.32+0.1+0.27=0.69 < 1 OK 31% under

f,/(0.6+F, )+fbx/Fbx+fb)/Fb =63.72/(0.6*355.0)+27.12/234.3+80.71/266.25=0.72 >= 1 OK 28% under
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Checki ng design nenber 21 Menbers: 21 Goup: WSection: W2x87 Load Case:
UNEQUAL LOAD F=355.0 MPa On gross area Ft=0.6*Fy=0.6*355.0=213.0 MPa On net
area Ft=0.5*Fa=0.5*490. 0=245. 0. MPa Fv=0. 4*Fy=0. 4*355. 0=142. 0 MPa

Kl / r =n@kekkiagrde igr henrer<{9. 0* 1350. 0/ 136. 65, 1. 0*1350. 0/ 77. 98) =17. 31
Fa=(1- ZNKEZ&Q@%ZZ*KCEMEH*FW FS=(1I-17. 312/ (2*105. 442))*355. 0/ 1. 73=202. 71 MPa
b/t =153r@8¥M20. 57=7. 47 _5 65/ q(Fy) =65/ 4(355.0)=9. 06EEXTI OV i XOPUlI CEXT Mapop
A05 Lclrie3Ld®66* Fy=0. 66*355. 0=234. 3 MPa M nor Axis: Fb=0.75*F

=0. 75* 36556=266. 25 MPa Desi gn Menber 21, UNEQUAL LQAD, Maj or Bendi ng
Tensile Bgnding Stress: fb Fb, 1.49 5 234.3 OK 99% under Conpressive

Bendi ng Stjress: fb 5 Fb, 1.49 234.3 OK 99% under Design Menber 21, UNEQUAL
LOAD, Majge=Shear ¢ 5 Fv, 0.08 5 142. 0 OK 100% under Desi gn Menber 21,
UNEQUAL LOAD, Major Deflection 5 5 11250, 0.75 5_ 5.4 nm OK 86% under

Desi D, Mnor Bending Tensile Bending Stress: fb 5
Fb, g éﬁfg ééNﬁg\@%@b&fAder Conpressive Bending Stress: fb Fb, 88.41 5
266. 25 ber 21, UNEQUAL LOAD, M nor Shear Fv, 4.94 5

Y 21, UNEQUAL LOAD, M nor Deflection 5 5
L/ 250, ﬁﬂ?% é ounder Desi gn Member 21, UNEQUAL LOAD, Tension
0,
245.0 OF refs& wm axaalgwg%g@gg A9GUpPr 1 nel area {1 9 Fe 0-0'9
Kx*La/réc(iaﬁ*“’f@?S@)UM§G' 5“-2 5’34@)*%@“@6?@2@5%3under
Ky* Li ry”ff”é%%?éﬁ@ﬁf? %55.(‘?35%‘32 989000 BeroR '9Xotiider Desi gn Menber 21,
UNE%ﬁt Ew ggrrgglgssgigg}eonzg? OI\I(%P 1.88 202.71 OK 99% under Design I\/bnber 21,
IS
|Ft +f 5;X 795;513;/2360259{1,245 0+1. 49/ 234. 3+88. 41/ 266. 25=0.34 5 1 OK 66%

De5|gn Member 19, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:

f, <F, 3.67 <234.3 OK 98% under
Compressive Bending Stress:
f, <F,, 3.67 < 234.3 OK 98% under

Design Member 19, UNEQUAL LOAD, Major Shear
f, <F, 1.59 < 142.0 OK 99% under

Design Member 19, UNEQUAL LOAD, Major Deflection
0 <L/250,0.77 < 5.4 mm OK 86% under

Design Member 19, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
fi, <F,, 46.47 <266.25 OK 83% under
Compressive Bending Stress:
f, < Fy, 46.47 <266.25 OK 83% under

Design Member 19, UNEQUAL LOAD, Minor Shear
f, <F, 0.27 < 142.0 OK 100% under

Design Member 19, UNEQUAL LOAD, Minor Deflection
8 <1/250, 0.54 < 5.4 mm OK 90% under

. Design Member 19, UNEQUAL LOAD, Tension

On gross area f, <F, 2.27 <213.0 OK 99% under

On net area f, <F,, 2.27 < 245.0 OK 99% under

Design Member 19, UNEQUAL LOAD, Slenderness
K, *L /r =1.0¥1350.0/136.65=9.88 < 300.0 OK 97% under

X XX

Ky*L)/r =1.0#1350.0/77.98=17.31 < 300.0 OK 94% under

Design Member 19, UNEQUAL LOAD, Compression
f, <F,, 0.0<202.71 OK 100% under

Design Member 19, UNEQUAL LOAD, Bending + Tension
i ey ) I y/Fb =2.27/213.0+3.67/234.3+46.47/266.25=0.2 < 1 OK 80% under

Design Member 19, UNEQUAL LOAD, Bending + Compression
f,/F,=0.0/202.71=0.0 < 0.15 .. $0

¢a/¢a+¢ﬂ§/¢&+¢m/¢bw:0.0/202.71+3.67/234.3+46.47/266_.25=0.19 < 10K 81% under
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Desi gn Menber 21, UNEQUAL LQAD, Bendi ng + Conpression
al. 88/202. 71=-0.01 50.15 :40 fafF=
4) , al cDa+QOpecl 3m+4) W Topw=1. 88/ 202. 71+1. 49/ 234. 3+88. 41/ 266. 25=0.35 5 1 XK
65% u@%ck%qgsqgnqﬂ%irﬁaemer 23 Menbers: 23 Group: W Section: WL2x87
Load p— ACTTCOAD F=355. 0 MPa On gross area Ft=0.6*Fy=0.6*355.0=213.0
MPa OncGmgtwar ea Ft=0.5* Fa=0. 5*490. 0=245. 0 MPa Fv=0. 4*Fy=0. 4*355. 0=142. 0 MPa
K1/ r =néextokd* Bt a, Ky* 1/ ry) =nax( 1. 0*2816. 03/ 136. 65, 1. 0*2816. 03177. 98) =36. 11
Fa=0- ( (2*Cc2))*Fl FS=(1- 36. 112/ (2* 105. 442) ) *355. 0/ 1. 79=186. 68 MPa
b/t =153. 6§/ 20. 57=7. 47 65/ 4( Fy) =65/ A355. 0) =9. 06EEXTI OV | CF X01. 17Car Mapop
AB 5 Lc .J.4)0 00=0.66*Fy=0.66*355.0=234.3 MPa M nor Axis: Fb=0.75*F
- =0. 75* =266. 25 MPa Desi gn Menber 23, UNEQUAL LOAD, Maj or Bendi ng
Tensile Bending Stress: fb 5 Fb, 43.22 5 234.3 OK 82% under Conpressive
Bending Stress: fb Fb, 43.22 5 234.3 OK 82% under Desi gn Menber 23, UNEQUAL
LOAD, LRafdrassi UNEQYALAOADs 142 0 OK 95% under Design Member 23, UNEQUAL
LOAD, Ma6t°¥éf I ection 8 L/ 250, 8.05 11.26 mm OK 29% under Desi gn Menber
23, UNE®IRES LS P A3 “Behtlg Tensile Bending Stress: fb Fb, 9.72 5
266. 25 ORegBvhUnder ¢ EYi've Bending Stress: fb Fb, 9.72 5 266.25 OK 96%
under DM NelbE294P UNEQUAL LOAD, M nor Shear fv Fv, 0.32 5 142.0 K
100% un¥eErmargesirofh nsrpel 0 B % VIRpERIRC O YGRS "M nor Defl ection 5 5 L/ 250, 1.79
5 11. 26F.TKORYG A ehyHgst1-17-312/(2+105.44%))#355.0/1.73=202.71 MPa

b/t=153.67/20.57=7.47 < 65/\/(Fy)=65/\](355.0)=9.06 00 Zextiov 16 Xopmayt

Magop Aéio:

AB <L, . .¢0 ®B=0.66*Fy=0.66*355.0=234.3 MPa
‘ Minor Axis:

F,=0.75%F,=0.75+355.0=266.25 MPa

Design Member 21, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F,, 1.49 < 234.3 OK 99% under
Compressive Bending Stress:
f, <F,, 1.49 <234.3 OK 99% under

Design Member 21, UNEQUAL LOAD, Major Shear
f, <F,, 0.08 < 142.0 OK 100% under

Design Member 21, UNEQUAL LOAD, Major Deflection
8 <L/250, 0.75 < 5.4 mm OK 86% under

Design Member 21, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,, 88.41 <266.25 OK 67% under

Compressive Bending Stress:
f, < F, 88.41 <266.25 OK 67% under

Design Member 21, UNEQUAL LOAD, Minor Shear
f, <F,, 4.94 < 142.0 OK 97% under

Design Member 21, UNEQUAL LOAD, Minor Deflection
8 <1/250,0.78 < 5.4 mm OK 85% under
' ) Design Member 21, UNEQUAL LOAD, Tension
' On gross area f, <F,, 0.0 <213.0 OK 100% under

On net area f, <F,, 0.0 <245.0 OK 100% under

Design Member 21, UNEQUAL LOAD, Slenderness
K, *L,/r,=1.0%1350.0/136.65=9.88 < 200.0 OK 95% under

Ky*L/ry=l.0* 1350.0/77.98=17.31 < 200.0 OK 91% under

Design Member 21, UNEQUAL LOAD, Compression
f, <F,, 1.88 <202.71 OK 99% under

Design Member 21, UNEQUAL LOAD, Bending + Tension
fa/Ft+beFbx+fby/Fby=0.0/245.0+1.49/234.3+88.41/266.25=0.34 <1 OK 66% under

Design Member 21, UNEQUAL LOAD, Bending + Compression
f,/F,=1.88/202.71=0.01 < 0.15 ..¢0

¢u/¢a+¢ﬁél¢ﬁg+¢pw/¢pw=l'88/202'71"'1-49/234'3"’88-41/266'25'_‘0'35 <1 0K 65% under
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Design Menber 23, UNEQUAL LOAD, Tension On gross area C5 Ft, 0.0 5 213.00K
100% under On net area C5_ Ft, 0.0 5 245. 00K 100% under Desi gn Menber 23,
.UNEQUAL LOAD, Sl enderness Ka*La/ra=1.0*2816. 03/ 136.65=20.61 5 200. 00K 90%
under -Chgtking de¥igdlmenber. ZB=36. 11 5 200. 0 OK 82% under Design Menber

23, UNMeuAk 2t OAD, Conpression f. Fa, 56.89 186.68 OK 70% under Design
Menber C2%: WUNEQJAL LOAD, Bendi ng + Tension faff t+ fbx/Fbx+

f by/ Foy<6"0Y1345. 0+43. 22/ 234. 3+9. 72/ 266. 25=0. 22 5 1 OK 78% under Desi gn
Menmber EQUAL LOAD, Bendi ng + Conpression Axial

Rat i o=f 1F.|=56. 89/ 186. 68=0. 3 Maj or

Rat i o=Cmx*f ba/ ((I - fa/ Faa) *Fba) =0. 85*43. 22/ (( 1- 56. 89/ 2424. 62) *234. 3) =0. 16

M nor
Rat i o=Cny*f b5/ ( ( 1-fal Fey) *Fby) =0. 85*9. 724( 1- 56. 89/ 789. 51) *266. 25) =0. 03

Axi al r Ratio=0.3+0.16+0.03=0.5 5 1 OK 50% under

fal (0. = 56. 89/(0 6* 355. 0) +43. 22/ 234. 3+9. 72/ 266. 25=0. 49
>= 1 si gn nenber 25 Menbers: 25 Group: W Section:
WL2x87 % F =355.0 MPa On gross area

Ft =0. 6* ¥: s On net area Ft=0.5*Fu=0.5*490. 0=245.0 MPa
Fv=0. 4*Fy=

K1/ r=ma K 'v?‘"‘ffr‘i:hépq {46 ‘O*’ﬁg‘ 3’6 55, 1. 0*2000. 0/ 77. 98) =25. 65
Fa=(1 F@‘H L) “283% b 2442))*355. 0/ 1. 76=196. 17 MPa

E

blt = 153b/gf£;6°27717<3 3"6’57554 Y2854 §‘5’3°0 ‘@‘""%EEXTLO\/ i cy Xopotarr Macoop
4zo0 Ap g’ A p09. 0=234. 3 MPa 41, M nor Axis: Fb=0.75*F

75*3%5 %PDQ%“OFNg% 5°%‘P’qﬁ/enber 25, UNEQUAL LOAD, Mjor Bending

nsi | eFE@gg{JQQS*%ngé:;M;p Fb 18.57 5 234.3 OK 92% under Conpressive
Bendi nge@,mm LRE@UALF&ADlﬁa,MmﬁmEM 3 OK 92% under Design Menber 25,
UNEQUAL TduédABndidyBiretf Shear f, F," 1.28 5 142.0 OK 99% under Design Menber
25, UNEQQNL43Q@@43%§2&WH@EHGC'[I on 8 5 L/250, 0.26 5 8.0 nm 01(.97% under

Compressive Bending Stress:
f, <Fy, 43.22 £234.3 OK 82% under
Design Member 23, UNEQUAL LOAD, Major Shear
f,<F,, 7.29 < 142.0 OK 95% under
Design Member 23, UNEQUAL LOAD, Major Deflection
8 <L/250, 8.05 <11.26 mm OK 29% under
Design Member 23, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
fi, <Fp, 9.72 <266.25 OK 96% under
. Compressive Bending Stress:
f, <F,, 9.72 £266.25 OK 96% under
Design Member 23, UNEQUAL LOAD, Minor Shear
f, <F,,0.32 < 142.0 OK 100% under
Design Member 23, UNEQUAL LOAD, Minor Deflection
6 <1/250, 1.79 < 11.26 mm OK 84% under :
' Design Member 23, UNEQUAL LOAD, Tension
On gross area f, <F,, 0.0 <213.0 OK 100% under
On net area f, <F,, 0.0 < 245.0 OK 100% under

Design Member 23, UNEQUAL LOAD, Slenderness
K, *L,/r,=1.0%2816.03/136.65=20.61 < 200.0 OK 90% under-
Ky*L)/ry=l.0*2816.03/77.98=36.11 <200.0 OK 82% under
Design Member 23, UNEQUAL LOAD, Compression
f,<F,, 56.89 < 186.68 OK 70% under
Design Member 23, UNEQUAL LOAD, Bending + Tension
£+ JFy +fby/Fby—0 0/245.0+43.22/234.3+9.72/266.25=0.22 < 1 OK 78% under
Design Member 23, UNEQUAL LOAD, Bending + Compressnon
Axial Ratio=f /F,=56.89/186.68=0.3

Major Ratio=Cmxx£, /((1-£,/F,,)*Fy,)=0.85+43.22/((1-56.89/2424.62)%234.3)=0.16
Minor Rati0=Cmy*fb/((l -£/F e),)="Fby)=0.85*9.72/((1-56.89/789.51)*266.25)=0.03

Axial Ratio+Major Ratio+Minor Ratio=0.3+0.16+0.03=0.5 < 1 OK 50% under

£,/(0.6+F Y+, JFy, +, JFy, =56.89/(0.6+355.01+43.22/234.3+9.72/266.25=0.49 >= 1 OK 51% under
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Desi gn Menber 25, UNEQUAL LOAD, M nor Bending Tensile Bending Stress: fb 5_
Fb, 67.02 5 266.25 OK 75% under Conpressive Bending Stress: fb Ft,, 67.02 5
266. 25 OK 75% under Design Menber 25, UNEQUAL LOAD, M nor Shear f," Fu,

1. 88 THéekih@PdeXimundghbeesa®n Menber 25, UNEQUAL LOAD, M nor Def | ecti on
8 5 LI¥GRs2s £8 5 8. U mm OK 34% under Design Menber 25, UNEQUAL LOAD,

Tensi oarofnwgross area ft 5 Fe 0.0 5 213. 00K 100% under On net area 5 Fe 0.0
5 2455Q@ioeR1280% under Desi gn Menber 25, UNEQUAL LOAD, Sl enderness

Kx* Lx/ ree=3=0% 2000. 0/ 136. 65=14. 64 5. 200. 0 OK 93% under

Ky*yry=1. ¢*2000. 0/ 77. 98=2-5. 65 5 200. G OK 87% under - Desi gn Menber 25,
UNEQUAL LQMAD, Conpression fa 5 Fa, 62.25 5 196.17 OK 68% under Desi gn
Menber 25L_UNEQUAL LOAD, Bendi ng + Tension

f ai Ft +f bx/ Fbx+f bf f by=0. 0/ 245. 0+18. 57/ 234. 3+67. 02/ 266. 25=0.33 5 1 K 67%

under Des QUAL LOAD, Bending + Conpression Axial
Rat i o= 5? Mig@féyéiﬁgﬁ 2 Mj or

Rat i 0 Céé?ldfa/ Fex *FE&%PO 85*18. 57/ ((1-62. 25/ 4806. 82) *234. 3) =0. 07

M nor Rgtt%roasare ,6 K 0 0=31
e) , Kby) 2218 BENE7" 0211 E’i’ B2°MB) 1565. 2) *266. 25) =0. 22 Axi al Rati o+Maj or
£D. 07+0,22=0.61 1 OK 39% under *Fr+fx bx+f by/ Fby=

Rat i o+M by ERET P OEY?
fal (0. 6B Eilekt e B YR ML 2 DY NRHTFePS: 27 Group: Custon? Section:
CHS 114Fa3(1%L6)2/(2LQ§aHF>/€%r§e25 TIREOLHD PENTFI8EP) MPa On gross area
Ft =0. 6* F7L5B6790. 9554766 PIB)~ @/W)@% ré& Tegrevas FpEgr 5* Fa=0. 5*490. 0=245. 0 MPa
Fv=0. 4* Mge@ AU5:355. 0=142.

I v =maf(1 e *PY PO ¥FH P58 ﬂr%é%é("i"ao*slzz 9/ 38. 35, 1. 0*3122. 9/ 38. 35) =81. 43

=(1- (KL j_/ 4 FS=(1-81. 432/(2*108 062))*355. 0/ 1. 9=134. 08 MPa
Maj or Dﬁljifbgfﬁﬁ%ﬁgﬁgy 6* 3 234.3 MPa M nor Axis:

AL LOA Majg'%en(%mg
Tensile Bending Stress:
f, <F,, 18.57 <234.3 OK 92% under
Compressive Bending Stress:
f, <Fy, 18.57 £234.3 OK 92% under
Design Member 25, UNEQUAL LOAD, Major Shear
f, <F,, 1.28 < 142.0 OK 99% under
Design Member 25, UNEQUAL LOAD, Major Deflection
8 <L/250, 0.26 < 8.0 mm OK'97% under
Design Member 25, UNEQUAL LOAD, Minor Bending

Tensile Bending Stress:
f, < Fy, 67.02 < 266.25 OK 75% under

Compressive Bending Stress:
f, < F,, 67.02 <266.25 OK 75% under

Design Member 25, UNEQUAL LOAD, Minor Shear
f,<F,, 1.88 < 142.0 OK 99% under

Design Member 25, UNEQUAL LOAD, Minor Deflection
8 <L/250, 5.28 < 8.0 mm OK 34% under
. Design Member 25, UNEQUAL LOAD, Tension
: On gross area f, < F,, 0.0 £213.0 OK 100% under

Onnetareaf <F,0.0< 245.0 OK 100% under

Design Member 25, UNEQUAL LOAD, Slenderness
K *L /r,=1.0%2000.0/136.65=14.64 <200.0 OK 93% under ... .

KY*L/ry=l.0*2000.0/77 :98=25.65 < 200.0 OK.-87% under--
Design Member 25, UNEQUAL LOAD, Compression
f,<F,,62.25<196.17 OK 68% under

Design Member 25, UNEQUAL LOAD, Bending + Tension
fa/F!+fbx/Fbx+fby/Fby=0.0/245.0+l8.57/234.3+67.02/266.25=0.33 <1 OK 67% under

Design Member 25, UNEQUAL LOAD, Bending + Compression
Axial Ratio=f/F,=62.25/196.17=0.32

Major Ratio=Cmx*f /((1-f/F', )*F;,)=0.85+18.57/((1-62.25/4806.82)*234.3)=0.07

Minor Ratio=Cmy*f, /(1-f,/F . )*F;,)=0.85 #67.02/((1-62.25/1565.2)%266.25)=0.22

Axial Ratio+Major Ratio+Minor Ratio=0.32+0.07+0.22=0.61 < 1 OK 39% under
fa/(0.6*Fy)+fb,ﬂ-‘bx+fb/Fby=62.25/(0.6*355.0)+18.57/234.3+67.02/266.25=0.62 >=1 OK 38% under
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Fb=0. 66*F =0. 66* 355. 0=234. 3 MPa Desi gn Menber 27, UNEQUAL LOAD, Maj or
Bendi ng Tensile Bending Stress: fb Fb, 1.86 5 234.3 OK 99% under
Conpressi ve Bending Stress: fb Fb, 1.86 234.3 OK 99% under Design Menber

27, Umé\ki%siyg Memirar27y Fy, 0.05 5 142. 0 OK 100% under Design
Menbe bers: ) jor Deflection 5 L1250, 4.18 5. 12.49 mm K 67%
under Desi: gaodkenber 27, UNEQUAL LOAD, M nor Bending Tensile Bending Stress:
fb Fb, SE®rTHSP44x80K 93% under Conpressive Bending Stress: fb Fb, 16.11

33% under Design Menber 27, UNEQUAL LOAD, M nor Shear ft, Fy, 0.36
¥ under Design Menber 27, UNEQUAL LCAD, M nor Deflection 5
/' 12. 49 nm OK 82% under Design Menber 27, UNEQUAL LOAD, Tension
On gros arfa ft Ft, 0.0 213. 00K 100% under On net area C Ft, 0.0 245.0 K
100% under DeS|gn Menmber 27, UNEQUAL LQOAD, Sl enderness
Kx* Lx/ rx= 1.43 200. 00K 59% under
Ky*Ly/"r‘fdg @Eé}lﬁ 'sé .43 5. 200.0 OK 59% under Design Member 27,
UNEQUAL L ession fa 5 F., 69.58 5 134.08 OK 48% under Design
Menber ﬁ“igmsijﬁf:' /ﬁF TERD " Béhding + Tension f t+fbxlF
bx-+by =000 P T T@éf%’s"az“éw%“ 11/ 234.3=0.08 1 OK 92% under Design Menber
27, UNE iFyL‘t‘Nés 1%‘8 + Compressi on Axi al Rati o=f a/ Fa=69. 58/ 134. 08=0. 52
NAj or e e s el rgplzzs:ézﬁ? 1.0x3122.9/38.35)=81.43
*Fbx) OFB(%*@’fé/GI‘(Cb)IF (5’8/4%’6231.06@5)*?3-2!.1%7‘3-4(9? B8 M nor
Rati o= C(‘fgl“’f" % -falF' a *Fby) =0. 85*16. 11/ ((1-69. 58/ 163. 06) *234. 3)=0.1
Axi al RSH??% ?55%}?43&4 nor Rati 0=0.52+0.01+0.1=0.63 1 OK 37% under

t/(o éf} %Fby =69. 58/ (0. 6*355. 0) +1. 86/ 234. 3+16. 11/ 234. 3=0. 4
esngn Idjen% UNE EL AngajO %}’eﬁﬂng”e”ber 29
Tensile Bending Stress

f, <Fy, 1.86 <234.3 OK 99% under
Compressive Bending Stress:
f, <F,, 1.86 <234.3 OK 99% under
Design Member 27, UNEQUAL LOAD, Major Shear
f, <F,, 0.05 < 142.0 OK 100% under
Design Member 27, UNEQUAL LOAD, Major Deflection
8 <1./250, 4.18 < 12.49 mm OK 67% under
Design Member 27, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress: -~
f, <F,, 16.11 £234.3 OK 93% under
Compressive Bending Stress:
fy, <Fy, 16.11 £234.3 OK 93% under
Design Member 27, UNEQUAL LOAD, Minor Shear
f, <F,, 0.36 < 142.0 OK 100% under
Design Member 27, UNEQUAL LOAD, Minor Deflection
8 <1/250,2.21 £12.49 mm OK 82% under
Design Member 27, UNEQUAL LOAD, Tension
. On gross area f, <F,, 0.0 < 213.0 OK 100% under
On net area f; <F,, 0.0 < 245.0 OK 100% under
Design Member 27, UNEQUAL LOAD, Slenderness
K, *L,/r,=1.0%+3122.9/38.35=81.43 <200.0 OK 59% under
Ky*L)/ry=1.0t3122.9/38.35=81.43 <200.0 OK 59% under
Design Member 27, UNEQUAL LOAD, Compression
f, <F,, 69.58 < 134.08 OK 48% under
Design Member 27, UNEQUAL LOAD, Bending + Tension
fa/Ft+fb,JFbx+fby/Fby=0.0/245.0+1.86/234.3+l6.l 1/234.3=0.08 < 1 OK 92% under
Design Member 27, UNEQUAL LOAD, Bending + Compression
Axial Ratio=f,/F,=69.58/134.08=0.52
Major Ratio=Cmx*f /((1-f,/F',,)*F,)=0.85%1.86/((1-69.58/163.06)*234.3)=0.01
Minor Ratio= Cmy*fb)/((l -f/F' )*Fby) =0.85%16.11/((1-69.58/163.06)%234.3)=0.1
Axial Ratio+Major Ratio+Minor Ratio=0.52+0.01+0.1=0.63 < 1 OK 37% under
fa/(0.6*Fy)+fbx/Fbx+fb/Fby=69.58/(0.6*355.0)+1.86/234.3+16.1 1/234.3=0.4 >=1 OK 60% under
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Menbers: 29 Group: CustonR Section: CHS 114.3 x 6 Load Case: UNEQUAL LQAD
F=355.0 MPa On gross area Fr0. 6*Fy=0.6*355.0=213.0 MPa On net area

Ft =0. 5* Fa=0. 5*490. 0=245. 0 MPa Fv=0. 4*Fy=0. 4*355. 0=142. 0 MPa
KI/r-wéggidggé@gwmng 3*1569. 24/ 38. 35, 1. 0*1569. 24/ 38. 35) =40. 92
Fa=( 1-U&REEpZ/ (27 CC2)) T FyT FS=(1- 40. 922/ (2*108. 062) ) *355. 0/ 1. 8=182. 89 MrPa
Maj or BxipsCustbriz=0. 66* F =0. 66* 355. 0=234. 3 MPa M nor Axis: Fb=0.66*F

=0. 66* 35B52GHSH43 86 MPa Desi gn Mermber 29, UNEQUAL LOAD, Maj or Bending Tensile
Bendi ng _Stwgss: fb Fb, 1.61 5 234.3 OK 99% under Conpressive Bending
Stress;/fb By,, 1.61 5 234.3 OK 99% under Design Member 29, UNEQUAL LOAD,
Maj or Fv, 0.07 .5 142.0 OK 100% under Design Menber 29, UNEQUAL LQAD,
Maj or Le€tion o 5 L/250, 0.93 5 6.28 nm OK 85% under Desi gn Menber 29,
UNEQUAL LOAD, M nor Bending Tensile Bending Stress: fb Fb, 15.55 5 234.3 XK

93% under ng Stress: fb Fb, 15.55 5 234.3 OK 93% under
Desi g @éﬁééngbiég OAD, M nor Shear F," 0.56 5 142.0 OK 100% under
Desi gn er —%6*FU—IBI ng_%p M nor Deflection 8 <L/250, 0.88 5 6.28 nm
OK 86% ésr“‘re Nerber UNEQUAL LOAD, Tension On gross area ft 5 Fp
12.53 5 ﬁ?rebﬁﬂsgﬁd}s undey (&P net ar ea C 5 Fp 12.53 <245.0 OK 95% under
Desi gn Merbert o8> URII% ender ness

Ka* La/ rﬁ“‘i’““ﬁ’gﬂ'@]@ Bmadl 03 g”ﬁ%’?%‘l?bﬁ%ﬁﬁ@ “86% under

Ky * Lyky;I(lﬂ“I)§@§°QH?ﬁ‘§f('3§9%’@‘ YB06E) 3641 R 3B¥M under Desi gn Menber 29,
UNEQUAL ' ~ r ion fa Fa, 0.0 5 182.89 OK 100% under Design Menber
29,  UNERDA® t&g%gg; 2?14 |N%g + Tensi on )
el thbki‘:‘g)@gﬁggng_@;“mzls 0+1. 61/ 234. 3+15.55/234.3=0. 13 5 1 OK 87% under

Design Member 29, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <Fp, 1.61 <234.3 OK 99% under
Compressive Bending Stress:
f, <F, 1.61 <234.3 OK 99% under

Design Member 29, UNEQUAL LOAD, Major Shear
f,<F,0.07 < 142.0 OK 100% under

Design Member 29, UNEQUAL LOAD, Major Deflection ...
5 <L/250,0.93 < 6.28 mm OK 85% under

Design Member 29, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F;, 15.55<234.3 OK 93% under

Compressive Bending Stress:
f, <Fy, 15.55 <234.3 OK 93% under

Design Member 29, UNEQUAL LOAD, Minor Shear
f, <F,, 0.56 < 142.0 OK 100% under
Design Member 29, UNEQUAL LOAD, Minor Deflection
8 <L/250, 0.88 < 6.28 mm OK 86% under
Design Member 29, UNEQUAL LOAD, Tension
. On gross area f, < F,, 12.53 <213.0 OK 94% under

On net area f, <F,, 12.53 <245.0 OK 95% under

Design Member 29, UNEQUAL LOAD, Slenderness
K, *L,/r,=1.0%1569.24/38.35=40.92 < 300.0 OK 86% under
Ky*L)/r =1.0+1569.24/38.35=40.92 < 300.0 OK 86% under
Design Member 29, UNEQUAL LOAD, Compression
f,<F,, 0.0 < 182.89 OK 100% under
Design Member 29, UNEQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fby/Fby=]2.53/213.0+1.61/234.3+15.55/234.3=0.l3 <1 OK 87% under
Design Member 29, UNEQUAL LOAD, Bending + Compression
f/F,=0.0/182.89=0.0 < 0.15 .¢0

¢a/cbu+¢|3§/¢l3§+¢ﬂu/¢ﬂw=0'0/182'89+1'6.1/234'3+15'55/234'320'07 <1 OK 93% under

Page 81 of 106~




Desi gn Menber 29, UNEQUAL LOAD, Bendi ng + Conpression fa/ Fa=0.0/182.89=0.0

0.15 :.4)0

4i a/ (13a+clim (1) 04+4) 04/ (Dow=0. 0/ 182. 89+1. 61/ 234. 3+15. 55/ 234. 3=0.07 5 1 K

93% urmheckmgedésigmnﬁémberE;Tber 31 Menbers: 31 G oup: CustonR Section:

CHS 11#erpe: 36 Load Case: UNEQUAL LOAD F=355.0 MPa On gross area

Ft =0. 65Py=0:s19#2355, 0=213. 0 MPa On net area Ft=0.5*Fu=0. 5%490. 0=245.0 MPa

Fv=0. 4P HA8858 0=142 0 MPa

KI /T =may 1/rx Ky*Vry) =max( 1. 0*2154. 07/ 38. 35, 1. 0*2154. 07/ 38. 35) =56. 17
@

Fa=( 1-( /(2*C02))*FVFS (1-56.172/(2*108.062))*355.0/ 1. 84=166.5 MPa
Maj or b=0. 66*F =0. 66*355. 0=234.3 MPa M nor Axis: Fb=0.66*F

=0. 66* 355=6%4234. 3 MPa Desi gn Menber 31, UNEQUAL LOAD, Major Bending Tensile
Bending Stress: fb Fb, 11.22 234.3 OK 95% under Conpressive Bending Stress:

fb Fb der Desi NVenb 31, UNEQUAL LOAD, Mj sh
Fv, ?%é;@%%ﬁ?%’géﬁgemgn Meuber 81 UNEQUAL. LOAD, Major o e

Def | ect ’onoss IB/FZ%%MQ) 62 mm OK 96% under Design Menber 31, UNEQUAL
LOAD, Mior “Beriding - Q)SJ4 gM ending Stress: fb Fb, 31.3 234.3 OK 87% under
Conpr essli n'g b 5. Fb, 31.3 234.3 OK 87% under Desi gn Menber

—gﬂ nor.. S 142. 0 OK 99% under Desi gn
(RIS &9’3J%§F\£’54 ’32%’??'550 5.69 8.62 nm OK 34% under
Desi gn

ic° )UME@A’E11’6&138"‘*r’é#éf”b?]“'@i“é?*‘oss area ft Ft, 0.0 213.00K
100% unffEg i

66+F =0.66%355.0=234.3 MPa

fiesis

. Minor Axis:
‘ F,=0.66+F =0.66+355.0=234.3 MPa

Design Member 31, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
fy, <Fy, 11.22 <234.3 OK 95% under
Compressive Bending Stress:
f, <F, 11.22 <234.3 OK 95% under

Design Member 31, UNEQUAL LOAD, Major Shear
f,<F,,0.2<142.0 OK 100% under .

Design Member 31, UNEQUAL LOAD, Major. Deflection..
8 <L/250,0.36 < 8.62 mm OK 96% under

Design Member 31, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,, 31.3 £234.3 OK 87% under

Compressive Bending Stress:
f, < Fy, 31.3 £ 234.3 OK 87% under

Design Member 31, UNEQUAL LOAD, Minor Shear
f,<F, 0.78 < 142.0 OK 99% under

Design Member 31, UNEQUAL LOAD, Minor Deflection
8 <1/250, 5.69 < 8.62 mm OK 34% under
Design Member 31, UNEQUAL LOAD, Tension
‘ On gross area f, < F,, 0.0 £213.0 OK 100% under

On net area f; <F,, 0.0 < 245.0 OK 100% under

Design Member 31, UNEQUAL LOAD, Slenderness
K, *L,/r,=1.0+2154.07/38.35=56.17 < 200.0 OK 72% under

Ky*L)/ry=l.0*2154.07/38.35=56.l7 <200.0 OK 72% under

Design Member 31, UNEQUAL LOAD, Compression
f,<F,, 19.21 £166.5 OK 88% under

Design Member 31, UNEQUAL LOAD, Bending + Tension
fa/Ft+fb,/Fbx+fby/Fby=0.0/245.0+1 1.22/234.3+31.3/234.3=0.18 < 1 OK 82% under

Design Member 31, UNEQUAL LOAD, Bending + Compression
f/F,=19.21/166.5=0.12 < 0.15 ..¢0

¢a/¢a+¢B§/¢B€+¢BV/¢Bw_19 21/166.5+11.22/234.3+31. 3/234.3=0.3 < 1 OK 70% under
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On net area C Ft, 0.0 245.0 OK 100% under Design Menber 31, UNEQUAL LQAD,
Sl ender ness Kx*Lx/r.=1.0*2154. 07/ 38. 35=56. 17 200. 00K 72% under

Ky*Ly/ ry=1. 0*2154. 07/ 38. 35=56. 17 200. 0 OK 72% under Desi gn Menber 31,
UNEQUATheERIng Chegicgsaiember,339. 21 5 166.5 OK 88% under Desi gn Menber 31,
UNEQUAMek#e B33 Bendi ng + Tensi on

f ai thlﬁ;@fwf@mrfl [ Fby=0. 0/ 245. 0+11. 22/ 234. 3+31. 3/ 234. 3=0. 18 1 OK 82% under
Desi gn S#EH5eT 1346 UNEQUAL LOAD, Bending + Conpressi on Va=19. 21/ 166. 5=0. 12

- AL

under ng desi gn nmenber 33 Menbers: 33 Group: CustonR Section: CHS
114. 3 x &=Ko0ad Case: UNEQUAL LOAD F =355.0 MPa On gross area

Ft =0. 6*Fy 0. 6*355. 0=213. 0 I\/Pa On net area Ft=0.5*Fa=0.5*490. 0=245.0 MPa
Fv=0. 4*Fy= 4* 2

Kl/r= %QEEBP#T y@ rrax(l 04, 2154. 07/ 38. 35, 1. 0*2154. 07/ 38. 35) =56. 17

5_0.15 ;A6\

clial( 4+4) 34/ 0/ 34, =19. 21/ 166. 5+11. 22/ 234. 3+31. 3/ 234.3=0.3 1 OK 70%
C
X

Fa=( 1-( n ms c;,pzo) )35;: m(uga 56. 172/ (2*108. 062) ) *355. 0/ 1. 84=166.5 MPa

Maj or re Fo 2 I355 0=234.3 MPa M nor Axis: Fb=0.66*F
30.2_6* FZ 43 b;jﬁe Mermber 33, UNEQUAL LOAD, Maj or Bending Tensile
endi ng ! R At 4% under Conpressi ve Bendi ng
Stress: "f‘bz/"; 2" o @ﬁ"{;@"@i@ﬁé ﬁ@*‘%’ 2y i gn Member 33, UNEQUAL LOAD,
Maj or  SHedi Ll‘—'i/( ?f’é‘f#é‘ 450N Bosi gn Menber 33, UNEQUAL LOAD,

Maj or Jr —o‘h%/F*sﬁ.o— {0, 1.82 5 8.62 mnm OK 79% under Desi gn Menber 33,
UNEQJALA}_W ) nor éen ing Tensile Bending Stress: fb Fb, 22.52 5 234.3 X

‘)% u nder ~0.66+F,=0.66+355.0~234.3 MPa

Design Member 33, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F,,1343< 234.3 OK 94% under
Compressive Bending Stress:
fy, <Fy, 13.43 <234.3 OK 94% under
Design Member 33, UNEQUAL LOAD, Major Shear
f,<F,, 0.23 < 142.0 OK 100% under
Design Member 33, UNEQUAL LOAD, Major Deflection
5 <1/250, 1.82 < 8.62 mm OK 79% under’ :
Design Member 33, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, S F,22.52 £234.3 OK 90% under

Compressive Bending Stress:
f, <F,, 22.52 <234.3 OK 90% under

Design Member 33, UNEQUAL LOAD, Minor Shear
f,<F,, 0.45 < 142.0 OK 100% under

Design Member 33, UNEQUAL LOAD, Minor Deflection
8 <L/250, 4.84 < 8.62 mm OK 44% under
Design Member 33, UNEQUAL LOAD, Tension -
‘ ; On gross area f, < F,, 0.0 <213.0 OK 100% under

On net area f, <F,, 0.0 £245.0 OK 100% under

Design Member 33, UNEQUAL LOAD, Slenderness
K, *L, /r,=1.0+2154.07/38.35=56.17 < 200.0 OK 72% under

Ky*L/ry= 1.0#2154.07/38.35=56.17 <.200.0. OK. 72% under .

Design Member 33, UNEQUAL LOAD, Compression
f, <F, 6.39 < 166.5 OK 96% under

Design Member 33, UNEQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fby/Fby=0.0/245.0+13.43/234.3+22.52/234.3=0.15 <1 OK 85% under

Design Member 33, UNEQUAL LOAD, Bending + Compression
f/F,=6.39/166.5=0.04 < 0.15 -0

¢d/¢a+¢B§/¢B§+¢ﬂ\i/¢BW=6’39/166‘5+13‘43/234'3+22'52/234‘3=0'19 <1 0K 81% under
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Conpressive Bending Stress: fb Fb, 22.52 5 234.3 OK 90% under Design Menber
33, UNEQUAL LOAD, M nor Shear f. Fv, 0.45 5 142.0 OK 100% under Desi gn
Menber 33, UNEQUAL LOAD, M nor Deflection 8 5 L/250, 4.84 5 8.62 nm (K 44%
under Checkind/elesignaernie®@ 38 LOAD, Tension On gross area ft .5 Ft, 0.0 5
213. O0Kei@%5 under On net area ft 5 Ft, 0.0 5 245.0 OK 100% under Design
Menber GB%: Cusy AL LOAD, S| enderness Ka*Lx/rx 1. 0*2154. 07/ 38. 35=56.17 5
200. 0 éi%‘“’?fd? %t Ky*Ly/ry=1.0*2154. 07/ 38.35=56.17 5 200,0 OK 72% under
BRI 33, UNEQUAL LQOAD, Conpression Fa, 6.39 5 166.5 OK 96% under
33, UNEQUAL LOAD, Bending + Tension
R +f bf f by=0. 0/ 245. 0+13. 43/ 234. 3+22.52/234.3=0.15 5 1 OK 85%
under Des=¢gh Menber 33, UNEQUAL LOAD, Bendi ng + Conpression
fal/ Fa=6.39/166.5=0.04 5 0.15 ...4)0

4), x/ 166. 5+13. 43/ 234. 3+22. 52/ 234.3=0.19 5 1 OK 81%
under@oégd%ﬁ%léﬁggé%réngmr 35 Menbers: 35 Group: Custon? Section: CHS

114. 3 x! J_aoa 84354 NE LOAD F =355.0 MPa On gross area
=3 .=$ ég;% % On net area Ft=0.5*Fa=0.5*490. 0=245.0 MPa
2

Ft =0. 6*
AR A

KI / r=nma 6 Sk 2%%?@ jgg é @%5 1. 0* 1569. 24/ 38. 35) =40. 92
Fa=0- (K 062))*355. 0/ 1. 8=182. 89 MPa
Maj or %(KLIE)O/QOC. 66 %‘(OE%« nor Axis: Fb=0.66*F

=0. 66*3 ?z"’ 3234, ign I\/Enber 35, UNEQUAL LOAD, Major Bending Tensile
Bendi ngﬁ];:%m do-Pe VR _5 234.30K 99% under

F,=0.66+F -0 66%355.0=234.3 MPa
Design Member 35, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F, 3.18 £234.3 OK 99% under
Compressive Bending Stress:
b < Fp» 3.18 <234.3 OK 99% under
Design Member 35, UNEQUAL LOAD, Major Shear
f,<F,,0.15<142.0 OK 100% under
Désign Member 35, UNEQUAL LOAD, Major Deflection
8 <L/250,0.78 < 6.28 mm OK 88% under-
Design Member 35, UNEQUAL LOAD, Minor Bending . .
Tensile Bending Stress:
fi, < Fy, 30.28 < 234.3 OK 87% under
Compressive Bending Stress:
f, <F;,30.28 <234.3 OK 87% under
Design Member 35, UNEQUAL LOAD, Minor Shear
f,<F, 1.11 £142.0 OK 99% under
Design Member 35, UNEQUAL LOAD, Minor Deflection
8 <1/250,2.04 <£6.28 mm OK 68% under
Design Member 35, UNEQUAL LOAD, Tension
‘ On gross area f, < F,, 0.0 < 213.0 OK 100% under
On net area f, <F,, 0.0 < 245.0 OK 100% under

Design Member 35, UNEQUAL LOAD, Slenderness
K, *L /r,=1.0+1569.24/38.35=40.92 < 200.0 OK 80% under

Ky*L/ry#l.O*1569.24/38.35=40.92 <200.0 OK 80% under

‘Design Member 35, UNEQUAL LOAD, Compression
f, <F,, 1.76 < 182.89 OK 99% under

Design Member 35, UNEQUAL LOAD, Bending + Tension
fa/F‘+fbx/Fbx+fby/Fby=0.0/245.0+3.18/234.3+30.28/234.3=0.14 <1 OK 86% under

Design Member 35, UNEQUAL LOAD, Bending + Compression
f,/F,=1.76/182.89=0.01 < 0.15 .40

¢u/¢a+¢B§/¢B§+¢Bu/¢B\v=l .76/182.89+3.18/234.3+30.28/234.3=0.15 < 1 OK 85% under
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Conpressive Bending Stress: fb Fb, 3.18 5 234.3 K 99% under Desi gn Menber
35, UNEQUAL LOAD, Major Shear fv Fv, 0.15 5 142. 00K 100% under Desi gn
Menmber 35, UNEQUAL LOAD, Major Deflection 8 5 L/250, 0.78 5 6.28 mm OK 88%
under G]eecbmg/dqunaﬁerwhéﬂm_ LOAD, M nor Bendi ng Tensile Bending Stress:
fb Ft, Med@s:28 5 234.3 OK 87% under Conpressive Bending Stress: fb Fb, 30.28
5 234. gro@Cugmh under Design Menber 35, UNEQUAL LOAD, M nor Shear f1.11 5
142.0 Rg§% Uhdtt Design Menber 35, UNEQUAL LOAD, M nor Deflection 8 5
L/ 250, 2764 5 6.28 nm OK 68% under Design Menber 35, UNEQUAL LOAD, Tensi on
On grosg mft 5 Ft, 0.0 5 213. 00K 100% under On net area ft 5 Ft, 0.0 5
245.0 Q /l' under Desi gn Menber 35, UNEQUAL LOAD, Sl enderness
Ko.*1_, Y54, 04, 1569. 24/ 38. 35=40. 92 5 200. 00K 80% under
Ky*yry=1. 0*1569. 24/ 38. 35=40. 92 5 200. 00K 80% under Desi gn Menmber 35,
UNEQU. i Fa, 1.76 182. 890K 99% under Design Menber 35,
UNEQJiL ak:l ?Nr%¢931+ inj;ll on °
filFt+f g J%}S”EQfefﬁ%Kst(bLz?l?f?MQ*?’ 18/ 234. 3+30. 28/ 234. 3=0. 14 5 1 OK 86% under
Desi gn aD, Bendi ng + Conpression
fal Fa= 1 .* 50 15 AK/
(1), t/ 2,.89+3. 18/ 234. 3+30. 28/ 234. 3=0. 15 5
1 &K 85 @gﬂi/ﬁ* *é)é% lggL ?@;&@g&% ers: 37 Goup: Custon?
Sect i onfa r)lﬂcc ) (88 UAL D F=355.0 MPa On gross area
Ft =0. 6* K25 o 3aRs032h3n) MPa On net area Ft=0.5*Fa=0.5%490.0=245.0 Ma
Fv=0. 4~ 55.0=142.0 MPa

(Ka* @*ﬁ%%@ésrsyz)zmgl 0*3122.9/38. 35,1.0*3122. 9/ 38. 35) =81. 43

(1 (D&Lg{.m.éde.(ﬁ’imaﬁyhﬁydﬁq(rhu&&g432/(2* 108. 062) ) *355. 0/ 1. 9=134. 08 MPa

Maj or AXdngle BddeOue66* F =0. 66* 355. 0=234. 3 MPa M nor AXi s:
£, <F,, 7.99 < 234.3 OK 97% under

Compressive Bending Stress:
f, <F,, 7.99 < 234.3 OK 97% under
Design Member 37, UNEQUAL LOAD, Major Shear
f,<F,, 0.02 <142.0 OK 100% under
Design Member 37, UNEQUAL LOAD, Major Deflection
8 £L/250,9.14 < 12.49 mm OK 27% under
Design Member 37, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,, 14.87 < 234.3 OK 94% under
Compressive Bending Stress:
f, < Fy, 14.87 <234.3 OK 94% under
Design Member 37, UNEQUAL LOAD, Minor Shear
f,<F,,0.34 < 142.0 OK 100% under
Design Member 37, UNEQUAL LOAD, Minor Deflection
8 <1/250,0.77 < 12.49 mm OK 94% under
Design Member 37, UNEQUAL LOAD, Tension
. . On gross area f, <F,, 35.71 <213.0 OK 83% under
On net area f, <F,, 35.71 < 245.0 OK 85% under
Design Member 37, UNEQUAL LOAD, Slenderness
K *L /r,.=1.0%3122.9/38.35=81.43 < 300.0 OK 73% under
Ky*L)/ry=l.O*3122.9/38.35=81.43 <300.0 OK 73% under
Design Member 37, UNEQUAL LOAD, Compression
- f,<F_,0.0<134.08 OK 100% under
Design Member 37, UNEQUAL LOAD, Bending + Tension
£ /F B JF, +fby/Fb =35.71/213.0+7.99/234.3+14.87/234.3=0.27 < 1 OK 73% under
Design Member 37, UNEQUAL LOAD, Bendmg + Compression
f/F,=0.0/134.08=0.0 < 0.15 .40
$,/P +¢B€/¢B§+¢B\J/¢Bw_0 0/134.08+7.99/234.3+14.87/234.3=0.1 < 1 OK 90% under

tae

O
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Fb=0. 66*F =0. 66*355. 0=234. 3 MPa Desi gn Menber 37, UNEQUAL LOAD, Maj or
Bending Tensile Bending Stress: fb 5 Fb, 7.99 5 234.3 K 97% under
Conpressive Bending Stress: fb Fb, 7.99 5 234.3 OK 97% under Desi gn Menber
37, UNEQUAL LOAD, Major Shear fv F," 0.02 5 142. 0 OK 100% under Design -
Menber 37, UNEQUAL LOAD, Major Deflection 5 5. L/250, 9.14 5 12.49 mm XK
27% under Design Menber 37, UNEQUAL LOAD, M nor Bendi ng Tensil e Bending
Stress: fb Fb, 14.87 5 234.3 K 94% under Conpressive Bending Stress: fb
5 Fb, 14.87 .5 234.3 K 94% under Design Menber 37, UNEQUAL LOAD, M nor
Shear fv Fv, 0.34 5 142. 0 K 100% under Design Menber 37, UNEQUAL LQAD,

M nor Deflection 5 5 L/250, 0.77 5 12.49 nm OK 94% under Desi gn Menber 37,
UNEQUAL LOAD, Tension On gross area ft .5 Ft, 35.71 5 213. 00K 83% under On
net area C5 Ft, 35.71 5 245.0 K 85% under Design Menber 37, UNEQUAL LQAD,
Sl enderness | Ca*Lx/ra=1.0*3122. 9/ 38. 35=81. 43 5 300. 00K 73% under
Ky*Ly/ry=1.0*3122. 9/ 38. 35=81. 43 5 300. 00K 73% under Desi gn Menber 37,
UNEQUAL LOAD, Conpression fa .5 Fa, 0.0 5 134.08 OK 100% under Design
Menmber 37, UNEQUAL LQOAD, Bendi ng + Tension

fai Ft +r bx/ Fbx+f bY/ Fby=35. 71/ 213. 0+7. 99/ 234. 3+14. 87/ 234. 3=0.27 5 1 K 73%
under Design Menber 37, UNEQUAL LQOAD, Bendi ng + Conpression

fa/ Fa=0.0/134.08=0.0 5 0.15 :.4)0

4),,t/(13a+4>pecl) 04+4) 5w/ (1) 04, E@a +f~ 99/ 234. 3+14.87/234.3=0.1 5 1
OK 90% under Appendix C Lifti n5ﬁ.@ fsgn eport to ASIC ASD LIFTING
LUG ANALYSI S

.\

Lifting Lugs Design Report to ASIC ASD
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LI FTI NG LUG DATA

material: Mninmumtensile strength of
sling angl e: Maximum al | owabl e si de swi ng angl e:
Hei ght. of lug hol e above | ug base:

Thi ckness of cheek plate used: G.-E36 yield :=
01= 90deg 02 := Odeg d := 60mm Lh := 100mMm

= 50mm Tc : =

Al SC - (- STEEL CONSIRUCTY-ON

= 0. 66. ayi eld

ASD_NA&BS%f

ﬁz.tan(82) Fr

Mat eri al

X2 + :sz at =

- . Material used for lug:.

M Mmlmum yleld strength of lug matenal
Minimum tensile strength of lug matenal
: Mmlmum deS|gn Ilftlng sling angle

. Maximum aIIowabIe side swing angle:

' LUg hole diameter used:

- Heig_ht of IUQ.hoIe é;bovg lug base:

| Radius of Iug used:

- Radius of cheek plate used:

-Wldth of Iug at base of at’cachement

| ~ Thickness of lug used:

‘Thickness of cheek plate used:

used for

Radi us of
pl at e used:LipNG bu©@bDATAIg at base of aftachenent:

- 219" ayi eld Load F: =
2.04 x 108 Pa
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lug: Mninmumyield strength of
lug material:

| ug

M ni mum design lifting
Lug hol e di‘§it¥5 G@§@JSS

| ug used: Radius of cheek

g z

Thi ckness of

| ug used:
340MPa a tensile := 490MPa
OmL := 278mm

100mmrc : =
O.mMm LIFTING LUG ANALYSI S ALLOMBLE STRESS FOR LUG
quld as

"I 110

PES

Tayi

d.b -

7'ra_[i &;:

=7

c

—— &d

>

— LW

GL-E36

yleld := 340MPa

c’tensﬂe = 490MPa
_0 1 = 90deg

62.:= Odeg

d = 60mm

Ly, = 100mm

1= 100mm
' I = Omm

Ly = 278mm

T := 50:-mm

T, := 0-mm




1.36x 108 Pa ab = 2.244 x 108 Pa abear = 3.06 x 108 Pa Fz = 3.776 x 105 N
Fx = 2.312 x 10- 11 NFY =0 N Fr = 3.776 x 105N Resultant | oad at
shackle @nmininumsling angle Fr 4 - = 3.85 x 10 kg Bendi ng'FiiFeHE AMMIES
X-axis: M := Fy.LhMk = 0 J Bendi ng nonent about Y-axis:M := Fx.LbM = 2,312
x 10- 12 J Bending stress about X-axis at lug base:: Mx Shbx Sbx = 0 Pa

T2 Be”d'diﬂo E§Tﬁé’é¥¥o¥£ A§P R AlS¢d ARBIBANUAY ¥ TEEL WONSTRECABNX 10- 9
Pa Lw T1 € SLtress a ase.

Allowable tensile stress: o= 0-6‘°yield oy = 2.04 x 10 Pa
. 8
Allowable shear stress: o= 0-4'°yield o =136x 10" Pa
Allowable bending stress: Op = 0-66'°yiel d Op = 2.244 x 108 Pa
. . 8
Allowable bearing stress: Ohear = 0-9'°yiel d Opear = 3.06 x 10° Pa
STRESSES IN LUG
. . . . Load
Vertical design load of Lug: F, = - ‘g F, = 3.776 x 105 N
lug
‘ F, - 11
: Horizontal force in X direction: Fy = F,=2312x 10 N
@ ten())
Horizontal force in Y direction:
Fy = Fytan(0)) Fy=O0N
Resultant Force at lug: F,o= 'Fzz . sz +F 2 F, = 3.776 x 105 N
y
F,
Resultant load at shackle @ minimum sling angle — =385x 10 kg
g
Bending moment about X-axis: M, = Fy'Lh M, =0]J
Bending moment about Y-axis: M, = FyLy ' My = 2312 10712
Bending stress about X-axis at lug base::
L My _
be > be =0 Pa
Ty
L..—
Y o6
Bending stress about Y-axis at lug base
M
- y ' = -9
Sby = > Sby =359x%x 10 Pa
I"W
e
Tensile stress at lug base:
F
S 1= — S, = 2716 x 10’ Pa
Lo Ty
F 2 +F 2
Shear Stress at lug base: . J X y = 1663 x 10” 9 Pa
TyLly

- Page 950106




LI FTI NG LUG ANALYSI S DESI GN VERI FI CATION - LIFTING LUG ITEMIN TH' S
ANALYSI S: 150 Tonne Lifting Lug for 700 Tonne Lifting Franme DESI GN %)ATA LQAD
DATA Expected lifting | oad: Wexpect : = 150t onne Load conti ger‘i@'.NfSé'B f\'i\‘@]‘gﬁ'éy
:= 10% Dynam ¢ | npact Factor:flift := 1.5 Design lifting | oad: Load : =5
Vexpecf (1 DESKN YERIAEHTIPNABIFINGLIYG x 10 kg No. of lugsnlug := 1 DETAIL OF
MASTER LINK Load Cell| size &t con,ij dmﬂed: @ 0T ,FneFJCL Load Shackl e
Shackl e in AR ANALYSR . A ing Lifing Ly s {g "Eeg' ‘M dfBfet er, BDI nB: =
108mm Shacmp&*ei ght above pin, CDinme := 400mm CHECK ON LI FTI NG LUG
TO SHACKLE® NTERFACE T1 + 2-Tc -0.588<1 DimA LUG THI CKNESS TO
SHACKLE | NTBRNAATW DTH IS O K. DinB - 0.9391 LUG HOLE TO SHACKLE PI N
DIMETER | STOKT - 0.8751 DinC LUG RADI US TO SHACKLE | NTERNAL HEI GHT | S

O K. LI FTIgaclet@ifyWddYSI S Wexpect == 150-tonne
Léad ébnt_igency: fcontigency = 10%
Dynamic Impact Factor:- : flig:= 1.5
Design lifting load: Load := Weypecr(1 + foontigency) Load = 1.65 x 10° kg
No.' of lugs Nyg = 1
DETAIL OF MASTER LINK |

. Load Cell size & typéigo_nsidered: 150 Tonne JCL Load Shackle
Shackde inside width at .pin, A - Dimy := 170mm
Shackle pin diameter, B | Dimp := 1.08-n.1m
Shackle inside height above pin ,. C: - Dim( := 400-mm

# Fia 26
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FrEkxxxkkxx* BENDI NG STRESS AT LUG BASE | S ACCEPTABLE ******* *x*% Tensi | e
stress above pin: Ffflift Stl1:-Sti = 1.191 x 108 Pa Tr(2-ri -

2.Tc.(2.rc - d) StI Unity Check:- 0.778 A5 ayield TENSILE éﬁﬁk% GA(%@V]‘:S%N
| S ACCEPTABLE Shear stress above pin: Feflift Ss :- T1.(29. - d) +

2.Tc. (2rc -cHELKON LIETING LYUG T08HRaKUNDIMENSITACINTERPACE = 0. 876 as 1

*rkk kxkxkx SHEAR STRESS ABOVE PILN | S ACCEPTABLE Cross sectional area at
the thinnest sectiontpfalryg: d)d) :=- -) +C (re - -2) 2= 0.01 n2 Cross
sectional area of sha%trl—e— pitAsdused: SECTI'ONAL AREA CHECK | S ACCEPTABLE
Bearing stress at pin: bDi ng- (Tl + 2.Tc) Unity Check:

il LUG THICKNESS TO SHACKLE INTERNAL WIDTH IS O.K, *rxtanse

Dim

e LUG HOLE TO SHACKLE PIN DIMETER 1S O.K. *#xswtensas

2'!‘1
—— = 0875 < 1
DlmC
. - wawamest | UG RADIUS TO SHACKLE INTERNAL HEIGHT IS O K. *eswsmes=
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Sb = 2.247 x 108 Pa Sb --0.734<1 bear BEARI'NG STRESS | S ACCEPTABLE

LI FTI NG LUG ANALYSI S LI FTI NG LUG DATA Mat erial used for |ug: M ninmum
yield strength of lug material: Mnimumtensile strength of L'IFﬁBGhlé?é'?"?L%{Fl.S
M nimum design lifting sling angle: Maxi num al |l owabl e side swi ng angle: Lug
hol e di anmeter used: Height of lug hole above |ug base: Radius of |ug used:
Radi us of chgalhesd ate used: W dt By0f Shug Sat Jpase of attachement Thi ckness

of lug used: Thickness of cheek @"até—ute& +c B36°yi ;= 340 MPa a
tensile := 490MPa 01 := 60deg 02 Sbeg 4 : 140m*n Lh := 175nm := 225nmm
rc := 150mm Lw : = 450mm T1 : = 76rrm Tc Page 103 of.106:.. LIFTING LUG
ANALYSI S ALLOMBUE"STREENDINGRTRERS 4T3 USHRASK ISBCCERRBBLEANUAL™ OF STEEL
CONSTRUCT| €bhsild\dtlesy¥alépit:ensil e stress: at := .6"ayieldat = 2.04 x 108 Pa
F f:
S, = r uft 5, = 1.191 x 10° Pa
Ty (21 - d) + 2T (21, - d)
. Sy
Unity Check: —_  =0.778 < 1
0'45'0yield

swaviwssrs TENSILE STRESS ABOVE PIN IS ACCEPTABLE *+eeesss

Shear stress above pin:

B Frfiin
' S, =
.' s Tl-(2rl - d) + 2'Tc-(2rc - d) Sg=1.191 x 10% Pa
S

Unity Check: = _ 0876 < 1
(e}

wy

wamkarr SHEAR STRESS ABOVE PIN IS ACCEPTABLE ****#****

Cross sectional area at the thinnest section of lug:

A= Tl‘(rl _ %) + Z'Tc'(rc _4) Ap= 001 m’

2)

Cross sectional area of shackle pin used:

Dim - _
Ag=m B) Ag=9.161x 10 3 m?
- 2 ) A
y s
. o :1 = 0.899 < 1
rrwkrkiik SECTIONAL AREA CHECK IS ACCEPTABLE *r###ta*
Bearing stress at pin:
6 o rhif .
b Dimg(T; + 2T,) Sp = 2.247x 10" Pa
Unity Check: Sy

= 0.734 < 1

Chear

wrwnaror BEARING STRESS 1S ACCEPTABLE **+*****
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Al | owabl e shear

stress: ab

;= ."yi el dabear =

of Lug: Fz

Fz.tan(82)F =
106 N Resul t ant
X-axi s: Mk
Y-axis: My :

base:: Sbx
Pa :

stress: as :=

A. Qyi el das
= 0.66.ayieidab = 2.244 x 108 Pa All owabl e bearing_stre

3.06 x 108 Pa STRESSES IN LUG Load Vertlé%“
:=Fz= 1.955 x 106 N nlug Fz Hori zontal
tan(01) Fx wIFINRQUGDATX N Hori zont a
O N Resultant Force at

1.36 x 108 Pa Al | owabl e bending

force in X direction: Fx :
force in Y direction:

e @H’*HYS%?d
Fy =

= jFz2 Fx2 Fy2 Fr = 2.258 x

| oad at shackle @m ni num sling angl e Bendi ng nonent about

Bendi ng nonment about

—H2—LIwi6 Sbx = 0

Fla 32

= Fy-Lh Fr 5 - = 2.302 x 10 kg MX =0 J
= Fx. = 1.975 x 105 J Bending stress about X-axgcscat | ug
= Qg f: ess about Y-axis at Iug hase-—-)
N ]:I(JT 1t

)S .
.

N

e
v

Material used for Iug

: Mlnlmum y|eld strength of lug mater|a|

| . Mlnumum tens:le strength of Iug matenal

'- Minimum des:gn I|ft|ng slmg angle

_ MaX|mum aliowable side swing angle:

Lughole diameter used

Henght of lug hole above lug base
Radius of Iug used:

Radius of cheek plate used:

Width of I_ug at base of attachement:

Thickness of lug used:

‘Thickness of cheek plate used: -

Page 103 of 106.

Ctensile

GL-E36

Oyield = 340MPa

= 490MPa

_ 01 = 60deg

62 = Odeg

d := 140mm '

Lﬁ':= 175mm

rﬁezxnmx.

rc = 150mm

L, = 450mm
Ty = 76-mm
T, = 40-mm




SbySby = 7.702 x 107 Pa L\/\/Z 6 Tensile stress at | ug base: Fz 7 SSi 5.717
x 10 Pa Lw. Ti

LIFTING LUG ANALYSIS

ALLOWABLE STRESS FOR LUGAS PERAISC - ASD MANUAL OF STEEL CONSTRUCTION

Allowable tensile stress: o= 0.6:c

yield
Allowable shear stress: ogi= 0'4'°yield
Allowable bending stress: Op = 0-66'°yiel d

Allowable bearing stress:

STRESSES IN LUG

Vertical design load of Lug: F,:= Load g
Myg
FZ
Horizontal force in X direction: F, =
tan(G l)
Horizontal force in Y direction:
Fy = Fz-tan(e 2)

Resultant Force at lug:

Resultant load at shackle @ minimum sling angle
Bending moment about X-axis: M, = Fy'Lh
Bending moment about Y-axis: My = Fy Ly,

Bending stress about X-axis at lug base::

X
Spx = >
T
Y 6
Bending stress about Y-axis at lug base:
S My
by "~ 5
LW
T
Tensile stress at lug base:
I:Z
Si=
LwT

F+F,
Shear Stress at lug base: . x Ty

Opear = 0-9Oyjeld

‘Page'1050f 106

Oy = 2.04 x 108 Pa
8
Oy = 1.36 x 10” Pa
: 8
Op = 2.244 x 10 Pa

8
Obear = 3.06 x 10" Pa

F, = 1.955x 10° N

6
Fy=1.129x 10° N

11
1]

ON

F,=2258x 10°N

F

Lo2302x 10 kg
g

M, = 0]

"M, = 1975 x 105J

y

be =0 Pa

Spy = 7.702 x 10" Pa

S, = 5.717x 10 Pa

T =3.301 x 107 Pa
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