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report is to verify the adequacy of structural design of one existing unit
of 1000 tonne S.WL...spreader frane to | oad an additional of 140 tonne
wei ght comng to a grand total of 1140 tonne. This. spreader frane is
designed for lifting 2 x 500 tonne spreader beam each with distribution of
water bag loads in a single point |ifting arrangenent, wth additional

| oads of 4x35 tonne |oad at each trunnion of the spreader franme during

| oad testing of crane as illustrated in the lifting condition drawing. 2.0
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Loadi ng conditions: a) This spreader frame is NOT designed and used for

. day-to-day transportation or handling of goods. No dynam c or inpact toads
is taken into account. Test |oads by neans of water bags are gradually
~filled uppwith water to achieve the required |loading. b) Lifting is done
by means of 4. endl ess round slings.on 4 nos. of designated Ilifting
trunnions, "C) Additional 4 water bags are added to the trunnions of the
spreader franme. The designs for the structural nenbers are based on

Al | owabl e Stress Design (ASD) in accordance with AISC. 3.0 Conclusion As
detailed in_attached reports in the Appendi xes, the structural nenbers neet:
the requirenents of the design code base on the above design consideration.
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Il 6 .eol P. E. .flT.o Oy - ON O CJ Appendi x B Steel design report
to ASIC ASD Page 10 of 24 Steel Design Report Checking design nenber 1
Menbers: 1 G oup: Customl Section: OD 508 x 16 WI 0 Load Case: Load Case
1 FY=248.21 MPa On gross area Ft=0.6*FY=0.6*248.21=148.93 MPa On net area
Ft =0. 5*F0=0lWrabxtipn199. 95 MPa Fv=0. 4*FY=0. 4*248. 21=99.28 MPa Kl /r=max( Kx*:
I/rx, KY*I/rY)=max(1.0*632.0/174.04,1.0*632.0/174. 04)=3. 63 :
Fa= (1 (KL/r)2/(2*Cc2)) *FY/ FS=(1- 3. 632/ (2*126. 12) ) *248. 21/ 1. 68=147. 91 MPa
Maj or Axi s: TBe Bbrp@s® 6F Hhys Chl&ﬂaﬂdrﬁirébb#tm:xoaénfyﬂae aequacy Al iseructural design

bondi no ToRs Biie gRudd ni® dy THed EOES VAL, IFERE! shame 8 fr it adnb B L,

Conpr essi ve1%mm1negw8ghtesmm@bto<a ngm,d @Jtél cf 1L’61B t&anmm@@ﬁbeuﬂdefraﬁeas gn

Venb 1, L 99. 28 -100% d
boaton Mombdesianed o hirned s % sOEfoe spisater beam cash Wb aBLRLER CIONRST mm oK

100% under B@gsmgas Membmglelpmmmn@@mnéeméﬂtnwm%mﬁm kB SF L3 Bende ng
Stress: Fb, 163. 82 OK 100% under Conpressive Bending Stress:

fb < Fb, 0 tyag it6§a(§2 t@@nmo% theespreader frame during load testing of crane as
' : lllustrated in the lifting condition drawing.

2.0 Design Consideration
Loading Cénditions:
a) This spreader _frame'is NOT designed and used for day-to-day transportation |
~-or handling of goods. No dynamic or'impact loads is taken into account. Test
loads by means of water bags are gradually filled up with water to achieve

: the 'requi red loading.

~b)  Lifting is done by means of 4. endless round slings on 4 nos. of designated

'lifting trunnions. -
. C) Additional 4 water bags are added tc} the trunnions of the spreader'fréme.

' . The designs for the stru_ctural méknb_ers are .based on Allowabl.e' Stress Design (ASD)

in accordance with 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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Design Menber 1, Load Case 1, Mnor Shear fl,<’ F,, 0.0 < 99.28 OK 100% -
under Design Menber 1, Load Case 1, Mnor Deflection 6<- L/250, 0.0<_ 2.53
mm OK 100% under Design Menber 1, Load Case 1, Tension On gross area ft <-
Ft, 0.0 < 148.93 OK 100% under On net area ft <_ Ft, 0.0 <_ 199.95 OK 100%
under Ppsi parddapbsy: 1, Load Case 1, Slenderness Kx*Lx/rx

1.0*632.0/174. 04=3. 63 < 200.0 K 98% under KY*L,/rY 1.0*632.0/174.04=3.63 <
200. 0 OK 98% under Design Menber 1, Load Case 1, Conpression fa < Fa, 0.0

<_ 147.91 O, 100%46”!%% e 1, Bending + Tension
£ 3/ Ft +f bx/ FOX+f by/ Fby= oegﬁ'%gg ﬂg@@'@% fi‘%‘%‘%‘%ﬂg 63.82=0.0 < 1 OK 100%
under Design M ngino.| BARMABWE- 120 (Revidi ng + Conpression -

fa/ Fa=0.0/147.91=0.0 -< 0.15 .'. ~0O p 4 D p 00i

147.91+0. 0/ 163. 82+0. 0/ 163. 82=0.0 < 1 OK I 00%under Design Menber 1,
248%

"~ Load Case 1, Sway A<- Y/300.0, 0.47<- 0.0/300.0=0.0 nmO GQQH’M
~under Page 11 of 24 Checking design nenber 2 Menbers:

\”G’ opp Bt ol
Section: OD 508 x 16 WI Load Case: Load Case 1 Fy=248/21 MPa (X os area
'Ft=0. 6* FY=0. 6* 248. 21=148. 93 MPa On net area Ft=0.5*FuFo. mead 5 ] 5 MPa
Fv=0. 4*FY=0. 4*248. 21=99. 28 MPa Kl /r=max(Kx*1/rx, KY*|/ 2N ¢
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. : B46. 52/ MPa

-Maj or Axis: Fb=0.66*FY=0.66*248.21=163.82 MPa M nor AXxi Ne
Fb=0. 66* FY=0. 66*248. 21=163. 82 MPa Desi gn Menber 2, Load Ca¥€el

Bending Tensile Bending Stress: fb < Fb, 0.14 s 163.82 X 10 ggie/ /Oq
Conpressi ve Bending Stress: fb < Fb, 0.14s 163.82 OK 100% unde : _
Menber 2, Load Case 1, Major Shear "

e e Paged0f24. L e



fl,<Fv, 0.0:5 99.28 OK 100% under Design Menber 2; ‘Load Case 1, Major
Deflection S < L/250, 0.0!5 5.62 nm OK 100% under Design Member 2, Load
Case 1, Mnor Bending Tensile Bending Stress: fb < Fb, 0.0 < 163.82 K
100% under Conpressive Bending Stress: fb < Fb, 0.0 <_ 163.82 OK 100%
under Design Menber 2, Load Case 1, Mnor Shear fv < F,, 0.0< 99.28 X
100% under Design Menber 2, Load Case 1, Mnor Deflection b5<_L/250. 0.0<_
5.62 mm OK 100% under Design Menmber 2, Load Case 1, Tension On gross area
ft < Ft, 0.0 s 148.93 K 100% under On net area ft < Ft, 0.0 5 199.95 XK
100% under Design Menber 2, Load Case 1, Slenderness
Kx*L)/rx=1.0*1404.0/174.04=8.07 < 200.0 OK 96% under
KY*LY/rY=1. 0*1404. 0/ 174. 04=8. 07 <200.0 OK 96% under Design Menber 2, Load
Case 1, Conmpression fa < Fa, 10.01 < 146.52 OK 93% under Design Menber 2,
Load Case 1, Bending + Tension

f a/ Ft +f bx/ Fbx+f by/ Fby=0. 0/ 199. 95+0. 14/ 163. 82+0. 0/ 163. 82=0. 0 1 OK 100% under
Design Menber 2, Load Case 1, Bending + Conpression fa/Fa=10.01

/ 146.52=0. 07 < 0.15 ."'. 40 10.01/146.52+0.14/1 63.82+0.0/163.82=0.07 < 1 XK
93% under Design Menber 2, Load Case 1, Sway A<_ Y1300.0, 0.47<
0.0/300.0=0.0 nm OK -2147483548% under Page 12 of 24 Checki ng design
menber 3 Menbers: 3 Goup: Custonml Section: OD 508 x 16 W 0 Load Case:
Load Case 1 Fy=248.21 MPa On gross area Ft=0.6*Fy=0.6x248.21=148. 93 MPa

On net area Ft=0.5*F,,=0.5*399.9=199. 95 MPa Fv=0.4*FY=0. 4*248. 21=99. 28 MPa
KI/r=max(Kx* |/rx, KY*I/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 » 12))*248. 21/ 1. 68=147. 91 MPa
FRrGt ADpEHdixXA

MULTIFRAME Model & Graphic Plot
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Fb=0: 66* FY=0: 66*248 21=163.82 MPa Mnor Axis: S ' '

Fb=0.66* Fy=0. 66*248. 21=163. 82 MPa Desi gn Menber 3, Load Case 1, Nhjor
Bending Tensile Bending Stress: fb <_ Fb, 0.0 < 163.82 OK 100% under

Conpr essive Bending Stress: fb < Fb, 0.0 < 163.82 K 100% under Design
Menber 3, Load Case 1, Major Shear fv < F,, 0.0 < 99.28 K 100% under
Design Menber 3, Load Case 1, Major Deflection 6<_ L/250, 0.0s 2.53 mm X

100% y Desi gn Menber '3, Load Case 1, M nor Bending Tensile Bending

Stress <_ Fb, 0.0 <_ 163.82 K 100% under CbnpreSS|ve Bendi ng Stress:
fb < .10.0 < 163.82 OK 100% under Design }J 3, Load Case 1, M nor
Shear |<_ Fv, 0.0 <_ 99.28 OK 100% under nber 3, Load Case 1,
M nor 9lection S <_ L/250, 0.0!5 2.53 nj der Design Menber 3,

Load Case 1, Tension On gross area ft <_
net area ft < Ft, 0.0<_ 199.95 K 100% un
1, Slenderness Kx*Lx/rz 1.0*632.0/174. 04z
KY*Lyl ryl. 0*632. 0/ 174. 04=3. 63 < 200. 0_#
Case 1, Conpression fa < Fa, 0.0
Load Case 1, Bendi ng + Tensi on 44
0. 0/ 199. 95+0. 0/ 163. 82+0. 0/ 1&

Load Case 1, Bending +
~Q (Ua+~p, / (Dp~=~pv.
under Design
nm OK -21474
4 Group

B. 93 OK 100% under On
nber 3, Load Case

98% under

bnber 3, Load

si gn Menmber 3,

Pesi gn Menber 3,
.0.15 .-.40

0 < 1 Ok 100%
47<: 0.0/300.0=0.0
menber 4 Menbers:

094.47. 91+0
_ ,- Load Casg

Po under ;
-Sect i

FRAME MODEL & MEMBER DIAGRAM
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" 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*F,, =0. 5*490 0 245. 0 MPa
Fv=0. 4*FY=0. 4*355. 0=142. 0 MPa Kl /r=max(Kx*I/rx,

KY*I/rY)=max(1l. 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/ (2*105. 442))*355. 0/ 1. 68=211. 88 MPa
~Mpjor Axis: ‘Fb=0.66*FY 0.66*355.0=234.3 MPa M nor. AXi s: 5
HD. 66* 355. 0=234. 3 MPa Desi gn Menber 4, Load Case 1, Nhjor Bendi ng

Fb=0. 6FEYHD
Tensi | p2Befifling Stress: fb < Fb, 0.0 s 234.3 OKgl@0% under Conpressive
Bendi ngzSt1gbs: fb < Fb, 0.0 < 234.3 K 100%u BN i gn Menber 4, Load
Case 1,33RBJi8&F| Shear f,< F,, 0.0<_ 142.0 OK 468 [ Desi gn Menber 4,
Load Case 1, Major Deflection 5 <_ L/250, . ¥ m OK 100% under

Desi'gn Menber 4, Load Case 1, M nor Bepdi ng 4
Fb, 0.0<_ 234.3 OK 100% under COrrp_r_e:'s%' VE
'234.3 K 100% under Design Menber 4, Lo
0.0<_ 142.0 OK 100% under Desi gn
- Bs L/250, 0.05 2.82 nm GK-100% ury
- On.gross area ft < Ft, 0:0

< 245.0 OK 100% under 1
Kx*L,/rx=1.0*704. 0/ 2 :
- KY*L,,/rY=1. 0*704
- Load Case 1,

Sa-cndi ng Stress: fb <
' fb < Fb, 0.0 <_

S f,< FV,

Def | ecti on

hse 1, Tension

L ft < Ft, 0.0 -

der ness

-fbn Menber 4,
{-sign Menber 4,

gh-NEnber 4, Load.
0.15 .. ~0 '

" LOAD DISTRIBUTION DIAGRAM
Page 7 of 24
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~a FWD 0. 0:/211.88+0.0,!234.3+0.0/234.3=0.0"s 1 OK 100% under Design
Menber 4, Load Case 1, Sway A< Y/ 300.0, 0.47< 0.0/300.0=0.0 nm K
-2147483548% under Page 14 of 24 Checking design nenber 5 Menbers: 5

G oup: 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. 5* Fu=0. 5*490. 0=245. 0 MPa Fv=0.4*FY=0. 4*355. 0=142.0 MPa

KI/ r=max(Kx*1/rx, KY*I/ry)=max(1l. 0*7484. 0/ 298. 34, 1. 0*7484. 0/ 298. 34) =25. 09
Fa=(1- (KL/r)2/(2Cc2))*FY/ FS=(1-25. 092/ (2*105. ¢42) ) *355. 0/ 1. 75=196. 64 MPa
Maj or Axis:- Fb=0.66*Fy=0.66*355.0=234.3 MPa M nor Axis: Fb=0.66*FY

0. 66*355. 0=234. 3 MPa Desi gn.  Menber 5, Load 4@ike /1, Maj or Bending Tensile
Bending Stress: fb < Fb, 0.22 < 234.3 O wmder Conpr essi ve Bendi ng
Stress: fb < Fb, 0.22 < 234.3 K 100% s gn Menber 5, Load Case 1,
Maj or Shear fv s F,, 0.0 s.142.0 Q ¥y an Menber 5, Load Case
1, Major Deflection 6< L/250, 0@%,under Design Member
5, Load Case 1, -Mnor. Bendin @./fb < Fb, 0.0 <
234.3 OK 100% under  Conpr. 7Fb, 0.0!-< 234.3 K
100% under Desi'gn Menbe
fv<_F,,0.0_142. 00K10Q4
8< L/250, 0.0 < 29
Tension , On gro#
Ft, 0.0 <-24

M nor Defl ection
oad Case 1,
On net area ft <
> 1, Sl enderness

parea ft<Ft,
100%)un

BENDING STRESS DIAGRAM
Page 8 of 24
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CKX*Lx/rx 1. 0*7484. 0/ 298. 34=25. 09 <_ 200.0 OK 87% under KY*L,Jry '
1.0*7484.0/ 298. 34=25.09 < 200.0 OK 87% under Design Menber 5, Load Case
1, Conpression fa < Fa, 24.88 < 196.64 OK 87% under Design Member 5, Load
Case 1, Bending + Tension :
3 fa/Ft+fbx/Fbx+fby/Fby 0.0/ 245. 0+0. 22/ 234.-3+0. 0/ 234.3=0.0 < 1 OK 100% under
Desi gn Menber 5, Load Case 1, Bendlng + CbnpreSS|on
fal Fa=24. 88/ 196. 64=0.13 < 0.15 ."'.40
~~/ t ea+~py/ ( DV+~p14, J( Dpw=24. 88/ 196. 64+0. 22/ 234. 3+0. 0/ 234.3=0. 13 < 1 OK 87%
under Design Menber 5, Load Case 1, Sway A< _a/300.0, 0.47< 0.0/300.0=0.0
mm OK -2147483548% under Page 15 of 24 .Chafking deS|gn menber 6 Menbers:

6 C}oup Custonﬁ Section: OD 863.6.x X5

KI/r—nax(Kx*I/rx KY*I/r R '98. 34, 1.0*704 0/ 298. 34) =2. 36
Fa(l(MJUZMZﬂIa)%= e 7 ! e 1
- Major Axis: Fb=0.66 i
- Fb=0. 66*FY—0 668 E Case 1, Major Bending
N it it Fb, T e 100% Egder Conpr essi ve
Bendi ng T5 oD QR it o un Jesi gn Menber 6, Load
' i el Ly Desi gn- Menber 6, _
G . - : e w“' L/ 0. _/2.82 mm OK 100% under ' -
Desi g Yoo B> ng TenS|Ie Bending Stress: fb <

SHEAR STRESS DIAGRAM -
Page 9 of 24
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~fb < Fb, 0.0 < 234.3 OK 100% under Desi.gn Menber 6, Load Case 1, M nor
Shear f"< F,, 0.0< 142.0 K 100% under Design Menber 6, Load Case 1, M nor
Deflection 5< L/250, 0.0<_ 2.82 nm OK 100% under Design Menber 6, Load
Case 1, Tension On gross area ft < Ft, 0.0 < 213.0 OK 100% under On net
area ft < Ft, 0.0 <_ 245.0 OK 100% under Design Menber 6, Load Case 1,

Sl enderness Kx*L1rx=1.0*704. 0/ 298. 34=2. 36 < 200.0 OK 99% under

KY*LY/rY=1. 0*704. 0/ 298. 34=2. 36 <_ 200.0 OK 99% under Design Menber 6, Load
Case 1, Conpression fa <_ Fa, 0.0 <_ 211.88 OK 100% under Design Menber 6,
Load Case 1, Bending + Tension fa/Ft+f bx/ Fox+f by/ FbY

0. 0/ 245. 0+0. 0/ 234. 3+0. 0/ 234. 3=0.0 1 K 100% under Design Menber 6, Load
Case 1, Bending + Conpression fa/Fa=0.0/211.88=0.0 < 0.15 ..40

~al ~Qt~py/ app +~P/ Q-PW 1. 88+0. 0/ 234. 3+0. 0/ 234. 3=0. 0<_ 1 OK 100% under

Desi gn Menber 6, Load Case 1, Sway A< Y/300.0, 0.47< 0.0/300.0=0.0 mm K
-2147483548% under Page 16 of 24 Checking design nenber 7 Menbers: 7
Group: Custom Section: OD 508 x 16 W 0 Load Case: Load Case | FY 248.21
MPa On gross area Ft=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*I/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
Maj or Axis: F6=0.66*FY O. 66*248 21= 1633 a Mnor Axis: Fb=0.66*FY
0.66*248. 21=163. 82 MPa Desi gn 1Xad Case 1, Major Bending Tensile
Bending Stress: fb 5 Fb, 0.0 < 1 3.82 OK 100% under Conpressive Bending

Stress: W
o

Steel design report to ASIC ASD

Page 10 of 24



Cfb < Fb, 0.0 <_ 163.82 OK 100% under- Desi-gn Menber 7, Load Case 1, Mjor

Shear " < F, 0.0 <_ 99.28 &K 100% under Design Menber 7, Load Case 1,

Maj or Deflection 5<_ L/250, 0.0!'5 2.53 nm OK 100% under Design. Menber 7,
Load Case 1, Mnor Bending T i ess: fb < Fb, 0.0 <_ 163.82
K 100% under Corrpresswe Be 2ol Dy HR@ tr_ Fb, 0.0 <_ 163.82 OK 100%
under ©g d r?méﬁn%rqise 1, Mnor Shear fv <_F,, 0.0 <_ 99.28 X
VETTH pad Case 1, Mnor Deflection 5<_ L/250, 0.0<_
2.53 mtarcmﬁcm%% under Desi gn Menber 7, Load Case 1, Tension On gross area
ft <  PectiopOPSx 14 W8, 93 OK 100% under On net area ft <_ Ft, 0.0<_ 199.95
K 100% e Desi gn Menber 7, Load Case 1, Sl enderness

Kx*L)/r632 0/ 174.04=3.63 s 200.0 OK 98% under KY*L,,/rY

- 04=3.63 <_ 200.0 OK 98% under Design Menber.7,. Load Case
s#ion fa < Fa, 0.0 <_ 147.91 OK 100% under Desi gn NEnber 7, Load
Case 1, Bending + Tension

fal Ft +f bx/ Fbx+f by/ FbX =0. 0/ 199. 95+0. 0/ 163. 82+0. 0/ 163. 82=0.0 <. 1 OK 100%
under S g 5 ?e Load Case 1, Bending + Conpression

fa/ Fa=00 O~~/(U-~I\/!cDas+ - w=0. 0/ 14;

. 91+0. OPig?sgfiﬁ (bef%%e’é"f %16893“"% OK 100% under DESI g?ﬁ/bnber 7, Load
Case 1, Z Y3008 2= 18° $MFG. 0/ 300. 0=0. o mm OK - 2147483548% under Page
17 of Zﬁv e fRI“H %iégsf’lz MPéenber 8 Menbers: 8 Group: Custonml Section: OD
508 x 16 Px(Kgln.g ‘Cﬁ’ééo*s?_zc?&ﬂ“ Q‘ié§é63i°’17¢‘9492§@ 21 MPa On gross area
Ft =0. 6* Eiﬂgfl@*@%@czfz’fﬁsﬁg -3 RPEP- 1P IDR4eTRN 08 €21 P20, 5* Fu=0. 5*399. 9=199. 95 MPa
Fv=0. 4* PY@Xg* 248, 21=99 MPa KI/r=max(KX* |/rx, KY*I/rY)=max(1l.0*

‘4 0/ itzgtfsgév %55 1'10%: 8%%5‘74 04) =8. 07

F,=0.66+F =0.66+248.21=163. 82 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
8 < L/250, 0.0 £ 2.53 mm OK 100% under

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

. Design Member 1, Load Case 1, Minor Deflection
' 8 < /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)/ry=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/F‘+be/FbX+fby/Fby=0.O/199.95+0.0/163.82+0.0/163.82=0.O <1 OK 100% under

Design Member 1, Load Case 1, Bending + Compression
f/F,=0.0/1147.91=0.0.< 0.15 .40

¢a/cba+¢5€/<b5 +¢W¢BV_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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Fa=(1- (KL/r) 2/ ( 2*602) )'*FY/ FS=(1-8. 072/ (2*126.12))*248. 21/ 1. 69=146. 52 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 Design Menber 8, Load Case 1, Major

Bend| [ s: fb < Fb, 0.14 < 163.82 K 100% under
&%e@{lﬁ g2 gnﬁsé'e b < Fb, 0.14 < 163.82 OK 100% under Desi gn

I\/bnberGr&p du@ta,gh Case 1, Myj or Shear f,s F, 0.0<_ 99.28 K 100% under Design

Menbersegion: looads Case 1, Major Deflection 5 < L/250, 0.0 <_ 5.62 nm OK 100%

under sign Menber 8, Load Case 1, Mnor Bending Tensile Bending Stress:

< 163.82 K 100% under Conpressive Bending Stress: fb < Fb,

l J) OK 100% under Design Menber 8, Load Case 1, Mnor Shear f" <

. ONs_9H9. 28 K 100% under Design Menmber 8, Load Case 1, M nor

Deflection 6<_ L/250, 0.0s 5.62 nm OK 100% under Design Menber 8, Load

Case 1, Tension On gross area ft < Ft, 0.0 s 148.93 K 100% under On net

ar ea koackCase: looakCase 195 OK 100% under  Desi gn Menmber 8, Load Case 1,

Sl endeFid€R! MRX* LX/ r x=1. 0* 1404. 0/ 174. 04=8. 07 < 200.0 OK 96% under

KY* LVr P2 grograreg 40%6+6,-9 §4464=988- ¥ MPRe 200. 0 OK 96% under Desi gn Menber 8,

Load CARgestarea Geifpyr.eb%PYi=-PassMiza, 10. 01 < 146.52 OK 93% under Desi gn Menber

8, Load,-Cage0t24BEAi2A4 P+ Tensi on

f al Ft +Kiyxhaxbcdt. Sy /rFmp0 00408 99708+ 0+ 120/ 01168048200D. 0/ 163. 82=0.0 s 1 K 100%

under FDRéSKgne/( Meefhe/FB-(1-4.003HE-1Sap+248 21Beerd #axg MPaConpr essi on

f a/ Fa=Majo¥kk:146. 52=0. 07 < 0.15 .. ~0 ~a' ~a+~pxi ~RS+~PV10

04%.0. OEP- 6, %86+:78215/1BF3MB2+0. 0/ 163. 82=0.0i < 1 OK 93% under Desi gn Menber

8, LoadlnoAye 5 Y/300.0, 0.47 s 0.0/300.0=0.0 nm OK -2147483548% .

under F*Pgaslé‘F %66*?48§¥1?§ﬁéw? ng design menber 9 Menbers: 9 .

Design-Member 2, Load Case 1, Major B ing
Tensile Bending Stress:
f, < Fp, 0.14 < 163.82 OK 100% under
Compressive Bending Stress:
f, <F, 0.14 <163.82 OK 100% under
Design Member 2, Load Case 1, Major Shear
f,<F, 0.0 <9928 OK 100% under
Design Member 2, Load Case 1, Major Deflection
8.< L/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:
f, <Fy, 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 _ y
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
KY*L)/ry=1 .0+1404.0/174.04=8.07 < 200.0 OK 96% under
Design Member 2, Load Case 1, Compression
fy < F4 10.01 < 146.52 OK 93% under
Design Member 2, Load Case 1, Bending + Tension
fa/Ft+be/Fbx+fby/Fby=0.0/199.95+O.14/163.82+0.0/163.82=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/¢a+¢s§/®pg+¢ﬁw"¢ﬁu=10'01/146'52+0'14/163~82+0~0/163-8220-07 < 1 0K 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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G oup: Custom Section: OD 508 x 16 WI 0 Load Case: Load Case |l FY 248.21 -
MPa On gross area Ft=0.6*Fy0.6*248.21=148.93 MPa On net area

Ft =0. 5*F, =0. 5*399. 9=199. 95 MPa Fy 0.4*FY=0.4*248.21=99. 28 MPa Kl /r=max( Kx*
| /X, acks * 174.04, 1. 0*632.0/ 174. 04) =3. 63

Fa= (1- = 1- 3. 632/ (2*126. 12) ) *248. 21/ 1. 68=147. 91 MPa
Maj or /@Guﬁ-CusEcb;ﬂO 66* Fy=0. 66*248. 21=163. 82 MPa M nor Axis: Fb=0.66*Fy

0. 66* 248ctigh &0 68.x82WMPa Desi gn Menber 9, Load Case 1, Major Bending Tensile.
Bendi ng gtress: fb < Fb, 0.0 <_ 163.82 OK 100% under Conpressive Bendi ng
Stress: \ Fb, 0.0 <_ 163.82 OK 100% under Design Menmber 9, Load Case 1,
Maj or § fv < FV, 0.0 < 99.28 OK 100% under Design Menber 9, Load
Case 1, \sl\;_/z Deflection 5 < L/250, 0.0<_ 2.53 nm OK 100% under Desi gn
Menber 9, Load Case 1, Mnor Bending Tensile Bending Stress: fb < Fb, 0.0
< 163.82 OK 100% under Conpressive Bending Stress: fb <_ Fb, 0.0 s 163. 82
K 100xmadreese:boadfpaseiber 9, Load Case 1, Mnor Shear fv < Fv, 0.0 <_
99. 28 Ok~386%'tmder Desi gn Menber 9, Load Case 1, Mnor Deflection 8<_

L/ 250, BOngosgampa 53‘3%@{24%@@}’4%’{%’? Desi gn Menber 9, Load Case 1, Tension On
gr oss aPeaetrea iCOSHRT0- 5029 9U9PMa93 OK 100% under On net area ft < Ft, 0.0
< 199. BEO-OR 16T AITIEE MPDesi gn Menber 9, Load Case 1, Sl enderness

Kx* Lx/ r KEemagig gk, o Emax 0Us3.08 34 &. 19662 8 TORITE under

Y*Ly/rflat(mktﬁﬁ@ 9?2)1*7{41:33(4533263”25-12)2@@;20’1-€§€1‘9’9%V‘ﬁﬂder Desi gn Menmber 9, Load
Case 1, Mgopsession fa < Fa, 0.0 _< 147.91 OK 100% under Desi gn Menber 9,
Load CabE0 % ERRERH R =13 FENE? on o

Minor Axis:
N Fy,=0. 66*F =0.66+248.21=163.82 MPa
. Design Member 3, Load Case 1, Major 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, Major Shear
f,<F, 00<99.28 OK 100% under

Design Member 3, Load Case 1, Major Deflection
§ < /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, < Fy,, 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 <L/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

' 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 £147.81 OK 100% under

Design Member 3, Load Case 1, Bending + Tension
fa/Ft*'fbx/Fbx*beFby:O-0/199-95+0~0/153-82+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
¢a/¢a+¢ﬁg/¢ﬂ§+¢ﬁu/¢ﬁ\u:0'0'/147'91+0'O/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
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f a/ Ft +f bx/ Fbx+f by/ Fby=0. 0/ 199. 95+0. 0/ 163. 82+0. 0/ 163. 82=0. 0" 1 OK 100% under
Design Menber 9, Load Case 1, Bending + Conpression fa/Fa=0.0/147.91=0.0 5
0.15 ..~0 47.91+0. 0/ 163. 82+0. 0/ 163.82=0.0 <_ 1 OK 100% under Design Menber
9, Log Ralde nibef 3400. 0, 0.47:5 0.0/300.0=0.0 nm K -2147483548%
under—y ) .design nenber 10 Menbers: 10 G oup: Custondl
Sect i axoup@st&hB3.6 X 20 W 0 Load Case: Load Case 1 FY 355.0 MPa On gross
ar ea RectOn @ORYHEX B¥E55. 0=213. 0 MPa On net area Ft=0.5*Fu=0.5*490. 0=245.0

|/ rx, KY*1/ry)=max( 1. 0*704. 0/ 298. 34, 1. 0* 704. 0/ 298. 34) =2. 36

2/ (2*Cc2))* FY/ FS=(1-2.362/ (2* 105.442))*355.0/ 1. 68=211. 88. M Pa
d Fb=0. 66* FY=0. 66* 355. 0=234.3 MPa M nor Axis: Fb=0.66*FY

0. 66*355.0=234.3 MPa  Design Menber 10, Load Case 1, Major Bending Tensile
Bending Stress: fb < Fb, 0.0 < 234.3 OK 100% under Conpressive Bendi ng

St r eskoad gase: lmpad §age 1 234. 3 OK 100% under Desi gn Member 10, Load Case 1,
Maj or SHER°™Ry < F\,, 0.0<_ 142.0 OK 100% under Design Member 10, Load
Case 1°"REfGr?DapPECPP 3 -BT8MPr 250, 0.01 < 2.82 mm OK 100% under Design
Mermber O10staEdat Case>*4° OfM*ABMPBendi ng Tensile Bending Stress: fb < Fb, 0.0
< 234. 3/OKFI0%UAE0 MRgonpr essi ve Bending Stress: fb < Fb, 0.0 < 234.3 K
100% urftiaraxBedioguil Ve P7910P/29%. ald* 048898 B4 -R#hor Shear fll< Fv, 0.0!5 142.0
OK  100%6AinHen*(PES) giF I Br/(21105.44P)yae$ 0048w 1188 MPenor  Def |l ection 8!5 L/ 250,

0.0 5 Mag2xigm OK 100% under
F,=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 4, Load Case 1, Major Bending .
Tensile Bending Stress:
f, < Fp, 0.0 <234.3 OK 100% under
Compressive Bending Stress:
fy <Fp. 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
§ < L/250, 0.01 < 2.82 mm OK 100% under
. Design Member 4, Load Case 1, Minor Bending
Tensile Bending Stress:
f, < Fp, 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, *LJr,=1.0%704.0/298.34=2.36 < 200.0 OK 99% under
Ky*L)/ry=1 .0x704.0/298.34=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,+fbx/Fbx+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 .40
¢a/¢a+¢ﬁg/¢ﬁg‘¢pq/¢ﬁw=0-0"211-88+0-0/234-3+O-0/234-320-0 <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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" 'Design Menber 10, Load Case 1, Tension On gross area ft < Ft, 0.0 <_ 213.0
K 100% under On net area ft <_ Ft, 0.0<_ 245.0 OK 100% under Design
Menber 10, Load Case 1, Slenderness Kx*Lx/rx=1.0*704.0/298.34=2.36 <_
200.0 9 s Y 0*704. 0/ 298. 34=2.36 <_ 200.0 OK 99% under

Desi gIm : m , igfite b\érjs, Conpression f. <Fa, 0.0 <211.88 OK 100%
under Bespemkidenber 10, Load Case 1, Bending + Tension ;

f a/ Ft +BxdnFoxaeBlby 2Ry =0. 0/ 245. 0+0. 0/ 234. 3+0. 0/ 234.3=0.0 s 1 OK 100% under
Desi gn Mpager 10, Load Case 1, Bending + Conpression fa/Fa=0.0/211.88=0.0
a/ d~~+ps/ ~p~+p(Dpw 0. 0/ 211. 88+0. 0/ 234. 3+0.0/234.3=0.0 < 1 XK
Desi gn Menber 10, Load Case 1, Sway A<_ Y/300.0, 0.47 5

) .0 nm OK -2147483548% under Page 20 of 24 Checki ng design
menber 11 Menbers: 11 G oup: Custom Section: OD 863.6 x 20 W 0 Load
Case: Load Case 1 FY 355.0 MPa On gross area Ft=0.6*FY=0.6*355.0=213.0 MPa
On netloaddease: L@ag-Gasen! 5+ 490. 0=245.0 MPa Fv=0. 4*FY=0. 4*355. 0=142. 0 MPa

Kl / r=ma%tRRPMPE x, KY* 1/ry)=max(1.0 *7484.0/298. 34, 1. 0*7484. 0/ 298. 34) =25. 09
Fa=( 1- (RLI9sF FY 2062795+ ¥ 12%%_ ME25. 092/ (2*105. 442)) *355. 0/ 1. 75=196. 64 MPa
Maj or AR1 stared=0 5662102003 .0=234.3 MPa M nor AXxis:

Fb=0. 66*F4:6,-663895'492¥8%, 3 MPa Desi gn Menber 11, Load Case 1, Major

Bendi ngRi=Tex{KIrel, Beliamic) B84 @298:34.1 §7484.0/895,3482582 < 234.3 OK 100% under
Conpr esEFUKLBE R AIY F BISF@2509%/f2ly10& 442 F:355.001. 7221 9&62F%,. 3 OK 100% under Desi gn
Menber MdorAtipad Case 1, Major Shear fv s F,, 0.0 < 142.0 OK 100% under
Desi gn MENE 0083513 *MSe 1, Major Deflection 6<_ L/250, 0.02s 29.94 mm

oAMii ($
‘ 100 /ﬁg@%@)*é?y=0.66*355.0=234.3 MPa

Design Member 5, Load Case 1, Major Bending
Tensile Bending Stress: .
f, <F,, 0.22 <234.3 OK 100% under
Compressive Bending Stress:
f, <Fp, 0.22 <234.3 OK 100% under

Design Member §, Load Case 1, Major Shear
f,<F, 0.0<142.0 OK 100% under

Design Member 5, Load Case 1, Major Deflection
8 <1/250, 0.02 £ 29.94 mm OK 100% under

Design Member 5, Load Case 1, Minor Bending
Tensile Bending Stress:
f, <F,, 0.0 £234.3 OK 100% under

Compressive Bending Stress:

f, <F,, 0.0 <234.3 OK 100% under

Design Member 5, Load Case 1, Minor Shear
f,<F, 0.0<142.0 OK 100% under

Designh Member 5, Load Case 1, Minor Deflection
& < L/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, xLJr,=1.0+7484.0/298.34=25.09 < 200.0 OK 87% under

Ky*Ly/ry=1.0*7484.0/298.34=25.09 £ 200.0 OK 87% under

Design Member 5, Load Case 1, Compression
f,<F, 24.88 < 196.64 OK 87% under

Design Member 5, Load Case 1, Bending + Tension
fa/Fi+fbx/Fbx+fby/Fby=0.0/245.0+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

¢a/®u+¢ﬁ§/¢B§+_¢Bq/¢ﬁw:24'88/196'64+0'22/234'3+0'0/234'3=0'13 <1 OK 87% under

Design Member 5, 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, M nor Bendi ng - Tensile Bending Stress: fb <_
Fb, 0.0 < 234.3 OK 100% under Conpressive Bending Stress: fb < Fb, 0.0 <_
234.3 K 100% under Desi gn Menber 11, Load Case 1, M nor Shear

fvsFv Design Menber 11, Load Case 1, M nor

Defl e C(hé)(ﬁq dé ; ér 6 29.94 mMm XK 100% under Design Menber 11,
Load Gase: d.ustoFFenSI on S On gross area ft <_ Ft, 0.0s 213.0 OK 100% under On

net ar®satiohtOD 883.6% 20V 0<_ 245. 0 OK 100% under Design Menber 11, Load Case
1, S enderqess Kx* Lx/ rx=1. 0* 7484. 0/ 298. 34=25. 09 5 200.0 OK 87% under

KY*L/ ry \7484. 0/ 298. 34=25.09 _< 200.0 K 87% Under Design Menber 11,
Load C§ ) Conpression fa <_ Fa, 24.88 <_ 196.64 OK 87% under Design
Menber \\&/ oad Case 1, Bending + Tension

f a/ Ft +f bx/ Fox+f by/ Fby=0. 0/ 245. 0+0. 22/ 234. 3+0. 0/ 234.3=0.0 <_ 1 OK 100% under
Desi gn Menber 11, Load Case 1, Bending + Conpression

f a/ Fakoad msevkosdCased < 0.15 .. ~0 ./cD

24. 88/ T BUIF. 22/ 234. 3+0. 09234. 3=0. 13 <_ | OK 87% under Desi gn Menber 11,
Load CA¥&™% I BRa)oAgO9P82 6.0 M247<_ 0. 0/300. 0=0. 0 nm OK - 2147483548% under
Page 2P"3ft 228 FehuERP i oda¥P§ifPrrenber 12 Members: 12 Group: Cust o

Sect i oMy Oy, BFBORPOMRAT 0 Load Case: Load Case 1 FY=355.0 MPa On gross
ar ea Ft¥OmEseVal, 53581 094%29% 30WPY 04GR ¥%¥t248% ea Ft =0. 5* Fu=0. 5*490. 0=245.0
MPa  FV=0!-d/pC A 5 S=( DZ3A 2+ 054D 331 O/ Ire2rra k8Pl / 1 X,

Ky* 1/ ryMaems( 1. 0* 704. 0/ 298. 34, 1. 0*704. 0/ 298. 34) =2. 36

Fa=( 1- (KPP ZPEP3BO23 2 MY FS=( 1- 2. 362/ (2* 105. 442)) *355. 0/ 1. 68=211. 88 MPa

vej grqﬁ‘fgfig ggg %ng.ﬁa,G*SSS 0=234.3 MPa Mnor Axis: .

Member 6 ‘Case or Ben
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 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, < Fp, 0.0 £234.3 OK 100% under
Compressive Bending Stress:
fy, < Fp,, 0.0 <234.3 OK 100% under
Design Member 6, Load Case 1, Minor Shear
f,<F, 0.0 <1420 OK 100% under
Design Member 6, Load Case 1, Minor Deflection
8 < 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,=1.0%704.0/298.34=2.36 < 200.0 OK 99% under

Ky*Ly/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

¢a/¢a+¢ﬂi/¢ﬁé+¢5‘/¢'wzo.0/21 1.88+0.0/234.3+0.0/234.3=0.0 < 1 OK 1OQ%.under

Design 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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1

Desi gn Menber 12, Load Case 1, Major Bending Tensile Bending Stress: fb <
Fb, 0.0 s 234.3 OK 100% under Conpressive Bending Stress: fb s Fb, 0.0<
234.3 OK 100% under Design Member 12, Load Case 1, Major Shear f,< Fv, 0.0
< 14%ge%!§§gf@$§ﬁ%¥5bgry Menber 12, Load Case 1, Major Deflection 5 <
L/ 250,58 6 under - De5|gn Menber 12, Load Case 1, M nor
Bendi ngroupleixsdie Bending Stress: fb < Fb, 0.0 < 234.3 OK 100% under
Conpr eSstianeOBRAIINYT St ress: fb < Fb, 0.0< 234.3 K 100% under Design Menber
12, Load_&ase 1, Mnor Shear f'< Fv, 0.0!5 142. 0 OK 100% under Design
Dpad Case 1, Mnor Deflection 8!5 L/250, 0.0<_ 2.82 mm OK 100%

e
\@ Menmber 12, Load Case 1, Tension On gross area ft < Ft, 0.0<
213. 0 X J104% under On net area ft < Ft, 0.0 < 245.0 OK 100% under Desi_gn
Menber 12, Load Case 1, Slenderness Kx*Lx/rx=1.0*704.0/298.34=2.36 < 200.0
K 99% under KY*Ly/rY—l 0*704. 0/ 298. 34=2. 36 < 200.0 OK 99% under Design
Menber:opgd €358 d-ogdlease 1 CorrpreSS| on f, 5 Fa, 0.0 <_211.88 OK 100% under
Desi gn ﬁ/é%‘%wpfz Load Case Bendi ng + Tensi on
fal Ft +f B&sfv-sa%ﬁﬁwlslﬂbgﬁﬁo?“éﬁﬁwgéMBa 0/ 234.3+0. 0/ 234.3=0.0 < 1 OK 100% under .
Desi gn %’??bfé?aFfQS*FkﬁééPgﬁﬁé%gngpBendl ng + Corrpr ession fa/Fa=0.0/211.88=0.0
5 0.15 F=0-4:5948je2{PI8BURR 0/ 234. 3 0. 0;234.320.0 5 1 OK 100% under Design
Member 'ﬂ?matwﬂxwgémiﬂ 29“%@“???6% Ig40%7 34?? < 0.0/300.0=0.0 nm X
- 2147 48B5UB%NRIRP) *F,Eﬁd 19636 PR 298= 99 PAppendi x C  COSMOS Finite

El enent M@gidkiysis it |:1 Page 23 of 24
F;=0.66+F =0.66+248.21=163. 82 MPa
MinorAx;s
'_ . F,=0.66+F,=0.66+248.21=163.82 MPa
Design Member 7, Load Case 1, Major 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 7, Load Case 1, Major Shear
f,<F, 0.0<99.28 OK 100% under

Design Member 7, Load Case 1, Major Deflection
§ < L/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,00<99.28 OK 100% under

Design Member 7, Load Case 1, Minor Deflection
5 < 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

Onnetareaf, <F, 0.0 £199.95 OK 100% under

Design Member 7, Load Case 1, Slenderness
K, *L Jr,=1.0x632.0/174.04=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.7, Load Case 1,.Compression
f,<F, 0.0 <147.91 OK 100% under

Design Member 7, Load Case 1, Bending + Tension
f/F +fbx/Fbx+fby/Fby—0 0/199.95+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 .¢0

¢u/¢a+¢3§/¢[}§+¢[}w/q)ﬁ\p:0'0/147'9HO'O/]63'82+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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1.0 Finite Elenment Analysis - ‘Von Mses Stress plot on OD 508 x 16 WI'
lifting frame Mde{ rmno OD 34 MAN FRAME Study aura Study 4 Rat type:
Static nodal stress Stresst DelcrmMon scat. | ymMises (Nhm"2 (MA))
ON 0. @gedq(,ggggeg,g,qﬂngber g0.04 MPa 0.D2 002 .. .. 0.02 0.02 Y o.at
001 order a stre,gth: 250.00 A) Load Et Restraint:
Rest r &ravb: @storhiace of OD 508 circular structure within the main structure

“f r anme.Sectiop9BISP x1EMTi cal | oad of - 35 tonnes (Y-direction) on: OD 508
circul ag=s{ructure. B) Material yield strength: OD 508 X 16 WI ci rcul ar

struct al l owabl e yield strength 255 MPa Weldnent m n. guarantee yield
strength 480 MPa C) Conclusion: Mxi mum Von M ses equival ent stress at OD
508 cireula#f structure is 0.04 MPa < 255 MPa. Page 24 of 24 ww Dcs mU
COPY o 0~~' of WWz9 wHO- 0 MJ< 0. OLZ

Load Case: L.oad 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+399.8=199.95 MPa

F,=0.4+F =0.4+248.21=99.28 MPa

Ki/r=max(K *l/r, K *i/r, )=max(1.0x1404.0/174.04,1.0+1404.0/174.04)=8.07

Fa=(1-(KL/r)Z/(Z*Ccz))*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 .
Design Member 8, Load Case 1, Major Bending

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
8 <L/250, 0.0 < 5.62 mm OK 100% under
Design Member 8, 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 8, Load Case 1, Minor Shear
f,<F, 0.0 <99.28 OK 100% under
Design Member 8, Load Case 1, Minor Deflection
8 < 1/250, 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  a
On net area fy < Fy, 0.0 < 199.95 OK 100% under '
Design Member 8, Load Case 1, Slenderness’
K, *L,/r,=1.0+1404.0/174.04=8.07 < 200.0 OK 96% under
Ky*Ly/ry=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/Ft+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
f/F,=10.01/146.52=0.07 < 0.15 .90
¢u,-’¢a+¢ﬁi_/d>ﬁé+¢wfd>w:10.01/"146.52+0.14/163.82+0.0/163.82:0.07 <1 0K 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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Section: OD 508 x 16 WT

Load Case: Load Case 1
Fy=248.21 MPa
On gross area Ft=0.6*Fy=0.6*248.21=148.93 MPa
On net area F=0.5+F ;=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*I/ry)=max(1 .0%632.0/174.04,1.0«632.0/174.04)=3.63
Fa=(1-(KL/r)Z/(Z*Ccz))*Fy/FS=(1-3.632/(2*126.12))*248.21/1.68=147.91 MPa
Major Axis:
Fb=0.66*Fy=0.66*248.21=163.82 MPa

. Minor Axis:
' F,=0.66+F =0.66+248.21=163.82 MPa

Design Member 9, Load Case 1, Major Bending
Tensile Bending Stress:
fy, <F,, 0.0 < 163.82 OK 100% under
Compressive Bending Stress:
f, < F,, 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 < L/250, 0.0 £2.53 mm OK 100% under

Design Member 9, Load Case 1, Minor Bending
Tensile Bending Stress:
f, <F,. 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 < L/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

Ky*LyIry=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
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 9, Load Case 1, Bending + Compression
f/F,=0.0/147.91=0.0 < 0.15 . ¢0

¢,/P, +¢BQ/¢B’+¢B\I/(D[3\V_O .0/147.91+0.0/163.82+0.0/163. 87 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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Group: Custom1
Section: OD 863.6 x 20 WT

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 F=0.5+F ;=0.5x490.0=245.0 MPa
FV=O.4*Fy=O.4*355.O=142.0 MPa
Kifr=max (K, *l/r,,K *I/r )=max(1 .0%704.0/298.34,1.0%704.0/298.34)=2.36
Fa=(1-(KL/r)Z/(Z*Ccz))*Fy/FS=(1-2.362/(2*105.442))*355.0/1.68=21 1.88.MPa
Major Axis:
Fb=0.66*Fy=0.66*355.0=234.3 MPa
Minor Axis: .
Fp=0.66+F =0.66+355.0=234.3 MPa : .
Design Member 10, Load Case 1, Major Bending

Tensile Bending Stress:
f, <Fp, 0.0 £234.3 OK 100% under
Compressive Bending Stress:
f, <Fy, 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
5 < L/250, 0.01 £ 2.82 mm OK 100% under
Design Member 10, 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 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 g
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

K,*L,/r,=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/Ft+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 ..¢0

¢./P, ¢B'/¢B‘+¢ﬁ /@4, =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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uNis REALTECPTIEL T Dexploring infinity ETel | | =y e, Fax -ma
_31.20 yCJ!'':. cy To: RIGA NG & MARI NE SERVI CES PTE LTD Date: 061/01/10
Attention: MR LIMRef No.: 9779-TR-002 From SIDNEY KONG Qur job Ref.:
9779 TWRetRingWexigiy mdmbes)11 docunment (s) are forwarded to you for; 1.
Const ruchbeniy/ Fabricatton ( ) 5. Coments 2. Approval ( ) 6 Submission ( X
3. Relecemoe / Information ( ) 7. Review 4. Printing Qhers: Docunents
are endetigedP BA7SREVPE Reply Required ( Yes / Ne Date: ASAP Project: 9779
- 1140 SR DER BEAM & 700 TONNE LI FTI NG FRAME 146:0V. Copies . Draw ng
Rev Description Remarks 1 9779-C-C3-010 O DESI GN CALCULATI ON
N LI FTI NG FRAME 1 9779- C- C3-020 0 DESI GN CALCULATI ON for 1140
6 TON ADER FRAME - - - - - - LAST ENTRY ------ Ki ndl y acknow edge recei pt
of the above by signing the attached copy. The docunents docunent(s) /

Dr aw s).were issued by: Prepared by: ec ived by: 4\CES Pr Sidney Kong i

6 Narrg'%éag)% g_'lﬂagseliﬁ?epl Signature / Conpany Stanp / Dat Co. Reg '<o

2002057 ' F ' 10, .2C 57 43-x.1 DESI GN. CALCULATION FOR 700
AR iR T

ros . ' :
ES\INESSOWe?Farea Ft=0.5*Fu=(§5*490.0=245.0 a NT NO: 9779-C C3-010. REVISION NO.: 0

Fv=0.4*Fy=0.4*355.0=142.0 MPa
KI/r=max(Kx*I/rx,Ky*I/ry)=max(1 .0%7484.0/298.34,1.047484.0/298.34)=25.09
Fa=(1-(KL/r)2/(2*Ccz))*Fy/FS=(1-25.092/(2*105.442))*355.0/1.75=196.64 MPa
Major Axis:
F,=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 11, Load Case 1, Major Bending
Tensile Bending Stress:
fy, <Fp, 0.22 <234.3 OK 100% under
Compressive Bending Stress:
f, < 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:
fy < Fp. 0.0 <234.3 OK 100% under
Compressive Bending Stress:
f, <F,, 0.0 <234.3 OK 100% under
Design Member 11, Load Case 1, Minor Shear
f,<F, 0.0 <1420 OK 100% under
Design Member 11, Load Case 1, Minor Deflection
5 < L/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, < F;, 0.0 < 245.0 OK 100% under
Design Member 11, 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 11, Load Case 1, Compression

- f,<F, 24.88 < 196.64 OK 87% under

Design Member 11, Load Case 1, Bending + Tension
fa/Ft+fbx/Fbx+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 .40 :

¢a/¢u+¢ﬁé/¢B€+¢BW/¢BW:24'88/196'64+0'22/234'3+0'O/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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I ntroduction 2.0 Design Consideration 3.0 Conclusion 4.0 References
Appendi x A MIULTI FRAME Model Et Graphic Plot (Equal Loading Condition): B

MULTI m@gbﬁg@,ﬁ@mggﬂlq (Unequal Loading Condition) S C Steel
Desi ghy Loadi ng Condition) D Steel Design Report
t o ASI G@ohSDistofUnequal Loadi ng Condition) E Lifting Lug Design Cal cul ation
Repor t &ctioigR 863 ¢x20WEC Ail fAL 3753 G ~GAPOy Page 2 of 106 it 1.0

| ntrodu Qn The purpose of this calculation report is to verify the
adequag tructural design of one unit of 700 tonne S.WL. lifting
frame lifting frame is designed for [lifting 4 x 140 tonne and. 4 X
35 tonns.offset at 2.7m wusing lifting tugs design at a single point
lifting arrangenent as illustrated in the lifting condition drawing. 2.0

Desi gﬂ gg si de at| on Loading conditions: a) This spreader frame is NOT
desig ey kead P@lseday to-day transportation or handling:of goods. No
dynami 'Wf)a ct | oads is. taken into account. Test toads by neans of

wat er k?éf ?ssaﬁ’eé‘ P&ﬁu‘é{fs’f 5912]3I°év&fa with water to achieve the required

| oadi ngn ”Bta’eﬁicfr °F§9 oﬁ“éowa ans of lifting tugs provided. Lifting |ugs
are desigi T H4sEa%% riate size as illustrated in the lifting
condlthB'nmﬂ‘f%Wx '/Tﬁ%a" éﬁ%gsﬁﬁ?o*f%é’/zg%q“bé?@ral menbers. are based on

Al | owalfk! @’e’r@%@cﬁe"s@':gw By 105#47)-4500rogzaAE® Miat h Al SC. 3.0 Concl usi on As
det ai | é@fof/i’r'sattached reBlorts in the Appendi xes, the structural nmenbers neet
the redei re‘éﬁeﬂla%*e’fi?fo PA&MiRsi gn code base on the above design considerati on.

inor Axis:
Fp=0. 66*F =0.66+*355.0=234.3 MPa :
Design Member 12, Load Case 1, Major Bending .
Tensile Bending Stress:
fy <Fp, 0.0 <£234.3 OK 100% under
Compressive Bending Stress:
fy, <Fp, 0.0 <234.3 OK 100% under
Design Member 12, Load Case 1, Major Shear
f,<F,. 0.0 <1420 OK 100% under
Design Member 12, Load Case 1, Major Deflection
8 < L/250, 0.01 <2.82 mm OK 100% under -
Design Member 12, 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 12, Load Case 1, Minor Shear
f,<F, 0.0<142.0 OK 100% under
Design Member 12, Load Case 1, Minor Deflection

8 < L/250, 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 U
On net area f, <F,, 0.0 < 245.0 OK 100% under ' .

Design Member 12, 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 12, Load Case 1, Compression
fy<F, 0.0<211.88 OK 100% under

Design Member 12, Load Case 1, Bending + Tension
falFitfox/Foxtfoy/F,,=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 .40

¢a/®a*%g’%g*%w/%fo-0/21 1.88+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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Appendix C

COSMOS Finite Element Analysis
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Appendi x B  MJLTI FRAME Model 8t Graphic Plot Unequal Loading Condition Page
9 of 106 of p omuz Cv C-i~uJ q 9 Hs(r)(r) 03:11l co cooa~ a dO

J E E1 0  Finte Element Analysis - Von Mises Stress plot on OD 508 x 16 WT lifting frame
Mode! name CD 3:6 .MAN FRAYE
Study name Study 4

. Piottype: Static nodal stress Stress?
Defcrnation scale. 1

" venMises (Nimm*2 (MPa))

F 8

0.04 MPa

;D Yield strength: 250.00 .

A) ~  Load & Restraint: _
' . Restraint on face of OD 508 c1rcular structure w1th1n the main structure frame.

P _ Apply vertlc_a_l load. of - 35 tonnes _(_Y-_drrectlon) on OD 508 circular structuref_

'B.)_ E _Materlal yleld strength: e : | o | . g
e OD508X 16 WT c1rcular structure - allowable yleld strength 255 MPa ' '
. Weldment - min. guarantee y1eld strength 480 MPa '

C) Conclusion:

"o Maximum Von Mises eqUivalent stress at OD 508 circular structure is 0.04 MPa < 255
MPa. '
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b/t

=153. 67/ 20. 57=7.47 < 65/til (Fy,) =65/ x( 355. 0) =9. 06 . - .x-OAESYELOWT& LTD

aouaafz May.' op A5i0 AR 5 L~ .-.~0 (D=0.66*F,/=0.66.355. 0=234. 3~ IVPaMnGr

AXi s: Fbeg ér'dl:%—[ﬂf 355 0=266. 25 MPa Desi gn Menber rd;- EQUAL LOKD,:;
Maj or Ben

Co

I’lSI endl ng Stress: fb < Fb, 41.5 < 23 5'3 OK *829%° tmti’er 8
ressive Bendl ng Stress: fb < Fb, 41.5 < 234.3 OK 82% under Design

Member- 1, EQUAL LOAD, ~Maj.or “Shear ~fl. .<F.. 8.15 < 142.0 OK 94% under’ ' Desi gn
Menthet ‘I,» |:'r1|/\| LOAD. Maj o r\nflnnf.nn“" S < II')l:n 5.-94 < 108" mmﬂ( AGF

underfoDesi gn NEGREG &WAEQEJAER‘U@@PTMTW)F DBesrdi ng TenS| l e| Be/md,lmg Stress:

fb
3.9

Ben
fal
unde
188
< |

.

’3“&‘9“28'6- BROKIM9% under Desi gn I\/EnbarRelNOEQJAL LOAD, Mr&rTrRstEar fl <
F, 0 1 < 142, % under Design Menber AL LOAD, or Deflection
5< | J)g?qi%oj'%%‘f FId e Nk

On qross area fi <Ft, 7.04 < 213.0 K 97% under On net area ft <_ Ft,

7. 04 Tke foboyeingydrening(pdd deryBrent(Dass BRvavEerierod orEQUAL LOAD, Sl ender ness
KX*Lx/ra 1.0%*2700.0/ 136.65=19.76 <_ 300.0 OK 93% under Ky, *L,Jr,,

1. 07 2700. (/o7str@8eBAFa®Bcation300( 0 OK 88% unders. Déshgantbenber 1, EQUAL LOAD,
Com)reém on fa S Fa, 0.0< 188 12 CK 100% under Desi gn Menber 1, EQJALXLO?\D,

T Fh, 3793 <266 25 K 99% under—Conpressive Bending Stress—fb—<—Fb;

K _99% under_ Desidf &r 1, EQUAL'TIOAD, Tension -

di ng + AfBﬁ’g f'on Submission

=t + bX/ER¥HBY TiFnatidn 04- /(213 0~ 511 5/ 234 ,3T3gQ34,266. 25=0. 22 < K 7§%
or  Desi gn Menber 1, EQUAL LOAD, ' Bending + Conpression fa/Fa 0.0/

1240. @ribti} 155 .'. ~0 s+rpd~~y)=0.0/188. 12+41. 5/ 234. 3+3. 93/ 266. 25=0. 19
K 81% under Design Menber 1, EQUAL LOAD, Sway A< Y/300.0. 0.15 5
386°6=0. 0 Wwe@i&?ﬂggﬂ%%yuﬁléﬁ Page 14 of 106 Checking design
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G oup: \V "Section: \V 12x87 Load Case: EQUAL LOAD - FY=355.0 MPa On gross
area F,=0.6*F =0.6*355.0=213.0 MPa On net area Ft=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*1/r,,, Ky, *1/r, )—max(l 0*4000. 0/ 136. 65, 1. 0*4000. 0/ 77. 98) =51.3
Fa (1-(KL/r)2/(2*Cc2))*F/ FS=(1-51.322/(2*105. 442))*355.0/1.83=170.59 MPa . .
"b/t=153. 67/ 20. 57=7. 47 < 65/ v(FY)=65/vJ(355. 0) =9.06 .-. QO Es;ttiov t6 o
Xoprta;rt it Mayo op Ata. A-> Ax ..~0 4>p=0.6*FY=0. 6*355. 0=213. 0 MPa
Fb=(2/3-Fv,*(1/rT)2/(1530x103*Ch)) *F .
(2/ 3-355. 0*(4000 0/ 84. 78) 2/(1530x103*1 0)) *355. 0=210. 07 MPa Fb=
| 2x1 03* Co/ (| *d/ Af) =1 2x103* 1. 0/ (4000. 0*317.5/ 63. 23) =411. 94 MPa Fb> 0. 6*FY -
.~0 D =0. 6*Fy=0. 6*355.0=213.0 MPa M nor Axis: Fb=0.75*F =
0. 75*355. 0=266. 25 -MPa Desi gn Menber 2, EQUAL LOAD, Major Bending Tensile
Bending Stress: fb < Fb, 17.67 < 213.0 OK 92% under Conpressive Bending
Stress: - fb _< Fb, 17.67 < 213.0 OK 92% under Design Menber 2, EQUAL
LOAD, Major Shear : f1. < F, 0.0<_ 142.0 OK 100% under Design Member 2,
EQUAL LOAD, Major Deflection S 5 L/250, 1.11 < 16.0 nm OK 93% under Design
Menber 2, EQUAL LOAD, M nor Bending Tensile Bending Stress: fb < Fb, 0.84 "
< _266. 25 K 100% under Conpressive Bending Stress: fb.< Fb, 0.84 < .
266.25 OK 100% under Design Menmber 2, EQUAL LOAD, M nor Shear fl'5 F, 0.0<
142. 0 OK 100% under Design Menber.2, EQUAL LOAD, M nor Deflection S < e
L/ 250, 0.05 <_ 16.0 mm OK 100% under Desi gn Menber 2, EQUAL LOAD, Tension
01 gross area ft < Ft; 14.49 < 213.0 OK 93% under On net area ft < F,
=49 <_ 245.0 OK 94% under Desi gn Menber 2, EQUAL LOAD, S enderness
Lx/ra 1.0%4000.0/ 136, 65=29. 27 <_. 300.0 OK 90% under Kv*L, Jr,
1. 0*4000. 0/:77. 98= 51.3 5 3ooDESdﬁhBIAhG&H:ATION : .

700 _TO_NN”E .S.:W.L.__I.ZIFTING'FR_AME   :

DOCUMENT NO.: 9779- C c3- 010
' REVISION NO 0 :

a | L Q'... N
S o | - /‘L MECHANICAL *
\ LING KUI MUK |

3753
NSvgapoes
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Desi gn Menber 2, EQUAL LOAD, Conpression fa <_ F, 0.0 <-170.59 OK 100%
under Design Menber 2, EQUAL LOAD, Bendi ng + Tension _

f a/ Ft +f bx/ Fbx+f by/ Fb™, =14. 49/ 213. 0+17. 67/ 213. 0+0. 84/ 266. 25=0. 15 1 OK 85%
under Design Menber 2, EQUAL LOAD, Bendi ng + Conpression '
f,,/F ,=0.0/170.59=0.0<_ 0. ITABLE OF GONTENTO/ 170.59-17.6

7/ 213. 0+0. 84, ' 266. 25=0.09 < | OK 91% under Design Menber 2, EQUAL LQAD,
Sway A<_ Y/ 300.0, 0.14 <_ 0.0/300.0=0.0 mm OK -2147483548% under Page 15 of
106 Checki ng design nmenber 3 Menbers: 3 Goup: |V Section: W12x87 Load
Case: EQUAL LOAD FY 355.0 MPa On gross area Ft=0.6*F, ==0. 6*355. 0=213. 0 MPa
On net arealm olntroduetiom*490. 0=245.0 MPa F, = 0. 4*Fy=0. 4*355. 0=142. OMPa
KI/r=max( K. o*d / r &, Ky* ) =max(1.0*2700. 0/ 136. 65, |.0*2700.0/7 7.98)=34.63
Fa=(l - (KL/ rQ)dZi '%@"bﬁ%’ﬁ%ﬁ%z(l -34. 6322/ (2*105. 44' -))*355. 0/ 1. 79=188. 12
‘MPa bi't=1833 67¢@lEierv. 47 <_ 65!'v' (Fy,)=65/\"'(355.0)=9.06 .'.Q Esynov ‘16
XoJ.1l tc t 4Mar:p§> eAci c: Ap L~ .-.~0 (D R=0.66*F, =0. 66*355. 0=234. 3 MPa :
M nor Axis: " Fb=0<75%Pv=0. 75%355. 0=266. 25 MPa Desi gn Menber 3, EQUAL LOAD,
Maj or Bending Tensile Bending Stress: fb < Fb, 41.5 < 234.3 K 82% under
‘Conpressive Bending Stress: fb < Fb, 41.5 < 234.3 OK 82% under Design
-Menber 3, EQUAL LOAD, Major Shear fV <_ Fv., 8.15 <_ 142.0 OK 94% under -
Desi gn Menber 3, EQUAL LOAD, Major Deflection 6<_L/250;5.94 <10.8 mm K
45% under Design Menmber 3, EQUAL LOAD, M nor Bending Tensile Bending
Stress: fb Appendi®3 < 266.25 OK 99% under Conpressive Bending Stress: fb

< Fb, 3.93 266.25 OK 99% under. Design Menber 3, EQUAL:-LOAD, M nor Shear. °
- MULTIFRAME Model & Graphic Plot (Equal Loading Condition)

A

B~ MULTIFRAME Model & Graphic Plot (Unequal' Loading Condition) @
C  SteelDesign Report to ASIC ASD (Equal Loading Condition) B
D  Steel Design Report to ASIC ASD. (Unequal Loading Condition) .
£ o

Lifting Lug Design Calculation Reports

Page 2 of 106



- (" Pw=0. 0/ 188. 1 +41 234, 3+3. 93/ 266. 81% under,
B L T I e e
~under Page 16 of 106 Checki ng desi gn nenber 4 Menbers: 4 Goup: W

f, <F 0.1 <_ 142.0 OK 100% under Design Menber 3, EQUAL LOAD, M nor

- Deflection 55 L/250, 0.11 < 10.8 nm OK 99% under Design Menber 3, EQUAL
{ - LOAD, Tension On gross area ft 5 F, 7.04< 213.0 OK 97% under On net area

ft < Ft, 7.04< 245.0 OK 97% under Design Menber 3, EQUAL LOAD, SI ender ness

1 K *L. 110, =InwedyiPro/ 136. 65=19. 76 <_ 300. 0 OK 93% under
Ky, *L, Jry=1. 0*2700. 0/ 77.98=34. 63 <_ 300.0 OK 88% under Design I\/lenber 3,

EQUAL LOAD, Conpression fa<Fa, 0.0<_ 188.12 OK 100% under Desi gn Member 3,.
EQUAL LQOAD, TBerpdrpege of tlyslgalgnlatlon report is to verify the adequacy of structural design

fal Ft +f bx/ F /F 1 +41 + 30 %

Fal P+t b YRy a QRIS DT Hete? e pRE0. P02 %edo S 70

fal Fa- 0. 0/ 188tidd24G: 101@ tofnel Bnd 4.x435 tonne offset at 2. 7m using l1ft1ng lugs deSIgn at a

i gn Menber

SeCtlo%:OM 12x87.:-Load Case: EQJAL LOAD F =355.0 MPa On gross area

~ F,=0.6* _o DESgR & opsideratipn s net area Ft=0.5*F,,=0.5*490. 0=245.0 MPa
~F., 0.4*Fy=0. 4*355 0=142.0 MPa
Kl i r=max(K, rx, K *lir,)=max(1.0*2700. 0/ 136. 65, 1. 0*2700. 0%'7. 98) =34. 63

Fa (1- (|<L/r3—991 ‘Q%@f‘d‘t)“)“SFyJFs (1-34. 632/ (2*105. 44" - ))*355 0/1.79=188. 12 MPa

< b/ t1=153.67/20.57=7.47 5 65/"'i (Fy.)=65/"i(355.0)=9.06 .-.40 .cyTtov ICY Xo
- ntcgl Mawop AX, Ap <_ L, O D =0. 66*1% 0. 66*355. 0= 234 3 MPa ' M nor
q

Axi s:. Fb=0. ?B* FyT-h‘E)5l37"5‘9‘?1"§‘=‘5f5'1r 0“2696 5 depgnesbandyHsedion 8aY-10-dpUANSROGRABON Maj or

” ml ng Tensil eorﬁ?a’i')@lhﬁ@oﬁédﬁsm Eg‘-aﬁnc opanacQEloaﬁjsasg‘@ak%n%o&@%d&nd@{t

ressi ve Bending Stress: 100% under Desi gn

"5--I\/Enber 4 EQUAL lo by W0$ ofswégﬁr bags are gradually f1lled up with water to achieve

the requ1red loadmg

b)  Lifting is done by means of lifting lugs provided. Lifting lugs are design

based on app_r_opriate size as illustrated in the lifting cqndition drawing -

in accordance w1th AISC

3.0 . _Concl'usldn

y o ~ _ As-detailed in attached reports in the Ap_pendixes, the structural members meet

“the red_ui_remen_tsi of the design code' base on the abov'e:design co_nsideratié'n.
4.0 References:

a) - 700 Tonne Spreader Frame Llftmg Arrangement '
Drawmo no.: 9779-D- D1 020

Page 3 of 106




fv < F, '0.0< 142.0 OK 100% under Design Menber 4, EQUAL LOAD, Mj or _
Deflection S <_ L/250, 0.0 < 10.8 mm OK 100% under Desi gn Menber 4, EQUA
LOAD, M nor Bending Tensile Bending Stress: fb < Fb; 1.45 5 266.25 OK 99%
under Conpressive Bending Stress: fb < F. 1.45 5 266.25 OK 99% under
Design Menber 4, EQUAL LOAD, M nor Shear fv. < F, 0.0<_ 142.0 OK 100%
under Design Menber 4, EQUAL LOAD, M nor Deflection 5<_ L/250. 0.04<_ 10.8
nm OK 100% under ' Design Menber 4, EQUAL LQOAD, Tension On gross area ft <
Ft, 0.0 < 213.0 K 100% under On net area ft < Ft, 0.0< 245.0 OK 100%
under Design Menber 4, EQUAL LOAD, Sl enderness Kx*L,t/rX

1. 0*2700. 0/ 136. 65=19. 76 < 200.0 OK 90% under

Ky*LyJdrv-1.0*2700. 0/ 77.98=34. 63 <_ 200.0 K 83% under Design Menber 4,
EQUAL LOAD, Conpression fa <_ Fa, 13.87 < 188.12 K 93% under Desi gn Menber
4, EQUAL LOAD, Bending + Tension

f a/ Ft +f bx/ Fbx+f byt Fby=0. 0/ 245. 0+0. 05/ 234. 3+1. 45/ 266. 25=0. 01 | OK 99% under
Desi gn Menber 4, EQUAL LOAD, Bending + Conpression fa/Fa 13.87/ |
88.12=0.07 <_0.15 .'. ~0 ~al ~~+ppxk6py+~(iv1ld50v; 13.87/188.12+0. 05;

234. 3+1. 45/ 266. 25=0.08 <_ | OK 92% under Design Menber 4, EQUAL LOAD, Sway
A<_ Y1300.0, 0.26 5 0.0/300.0=0.0 mm CK -2147483548% under Page 17 of 106
Checki ng design nenber 5 Menbers: 5 Goup: W Section: A 12x87 Load Case:
EQUAL LOAD Fy==355.0 MPa On gross area Ft-0.6*Fy==0.6*355.0=213.0 MPa n
net area F, =0.5*Fu 0.5*490. 0=2AAppend#x.Ao. 4*Fy 0.4*355.0=142.0 MPa
KI/r=max(K *I/rx.K),*l/ry,)=max(1.0*2 700.0/136. 65, 1. 0*2700. 0/ 77. 98) =34. 63
Fa (1-(KL/r)2/(2*Cc2))*FyJFS=(1-34.63"'-/(2* 105.442))*355.0/1.79=188. 12",
MPa b/t=153.67/20.57=7.47 <65/s)(Fy,)=65/til (355.0)=9.06 .'.rp0 E8ftl OV-

| CY Xou;taft MrQp Ai6:

MULTIFRAME Model & Graphic Plot
Equal Loading Condition

Page 4 of 106




Ap < L ..~0 gyp=0.66*Fy=0.66*355. 0=234.'3 MPa M nor Axis: - Fb=0.75*FY _
0. 75*355. 0=266. 25 MPa Design Menber 5, EQUAL LOAD, Major Bending Tensile
Bending Stress: fb < Fb, 0.2 < 234.3 K 100% under
Stress: fb < Fb, 0.2 < 234.3 K 100% under Design Menber 5, EQUAL LOAD,

- Maj or Shear 1711!'5;- _F, , 0.05 142.0 K 100% under

Conpr essi ve Bendi ng

Desi gn Menber 5, EQUAL.

LOAD, Major Deflection 8< L/250, 0.01 < 10.8 nm OK 100% under Design
Menber[ 5. FQUAL LOAD, M nor Bending Tensile Bending Stress: fb < Fb, 1.25
5 266: 530K 100% under Conpressive Bending Stress:

- OK 100%<gBder Design Menmber 5, EQUAL LOAD, M ng
OK 1004mmamder Desi gn Menber 5, EQUAL LOAD,
0.04< 10..-8 mm OK 100% under Desi gn Menbepgs
area ft 5 F. 0.0 < 213.0 OK 100% und
.100% under . Desi gn Menber. 5, EQUA
1.0*2700. 0/ 136. 65=19. 76 5 200. Q+#§
< 200.0 K 83% under Desi
0.595 188.12 OK 100% un

fal Ft +f bz/ Fb, +f by/' E

“under. Design M ®"EQUAL LOAD, S
188.12=0.0 5 Q ..~0 ~al/ (Da+~Q . /
0. 59/ 188. 12; 34. 3+1, 25/ 266. 24

EQUAL L/
Page ::

1387

way A< Y/ 300.0, 0.
106 Checklng de

fb < Fb, 1.25 < 266.25
wAhear f, < F, 0.0< 142.0
' | ection 6<_ L/250,

SOAD, Tension On gross

< Ft, 0.0 <245.0 &XX
N A :
£ 2700. 0/ 77. 98=34. 63
Bsion fa < Fa.

di ng + Tensi on
1 1 OK 99%

' 'Fa:O 59/

. S|gn Menber 5, -
F147483548% under
W Section: W

'FRAME MODEL & MEMBER DIAGRAM
Page 5 of 106



- On gross area f< <_

- Load Case: EQUAL LOAD 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*Fy==0. 4*355. 0=142. 0 MPa KI/r-max(Kx* 1/r,,, K. * 1./r .)=max(1l.0*2
7 00.0/ 136.65,1.0 *2700.0/77.98)=34.63 Fa
(1-(KL/r)2/(2*Cc2))*F~/ FS=(1-34. 63-/(2*105. 44' ))*355. 0/ 1. 79=188. 12 MPa
b/ t=153.67/20.57=7.47 < 65/\' (F')=65;""' (355.0)=9.06 .-.4)0 Esyttov ICY XOt
tart Mpgp A; ia: Ap < Lc .-.4)0 rp=0.66*F, ==0. 66*355 0=234.3 MPa M nor
AXi s: Fb?C 5* Fy=0. 75* 355. 0=266. 25 MPa Desi gn Menmber 6, EQUAL LQAD, Maj or
Bendi n§z:.MEnsi |l e Bending Stress: fb < Fb, 0.2 5 234.3 OK 100% under
. Conpr ¢ §S5V Bendi ng Stress: fb<_ Fb, 0.2<234. 30K 100% under Desi gn Menber 6,
EQUAL TOADZ®Mhj or Shear f , < F,.,20.05 1 OK 100% under Desi gn Menber
6, EQUAL LOAD, Major Deflection S % L/Z S 10. 8 nm OK 100% under
“Design Menber 6, EQUAL LOAD, M nor Bepgksst e Bending Stress: fb <
Fb, 1.25 < 266.25 OK 100% under g Stress: fb < Fb, 1.25
<_ 266.25 OK 100% under Desi gn ¢ ywM nor Shear f~ <_F,
0.0<_ 142.0 OK 100% under Dx & M nor Deflection 65
L/ 250, 0.04<_ 10.8 nm OK 56

3
n?olou
Jal

B Al load:

Defu

, EQUAL LOAD, Tensi on
t area f, < F1,

0.0 <_ Sl ender ness

245 0 &K 108

o De5|gn Merber 6, .
Y o under Desi gn Menber

S|gn Menber 6, EQ.

mpressi on 'fa <
OAD Bendi ng + Tep
3

EQUAL LOAD DISTRIBUTION DI_AGRAM
Page 6 of 106

EQUAL LOAD



| fal/Fa 0.59/188.12=0.0 < 0.15 .-.4)O tpai ~pQ+~ps/ ~I | p~+~p ~Gp~

=0. 59/ 188. 12+0. 2/ 234. 3+1. 25/ 266. 25=0.01 5 | OK 99% under Desi gn Menber 86,
EQUAL LOAD, Sway A< Y/300.0, 0.14< 0.0/300.0=0.0 nm OK -2147483548% under
Page 19 of 106 Checking design nenber 7 Menbers: 7 Goup: W Section: W
12x87 Load Case: EQUAL LOAD F}=355.0 MPa On gross area

F, =0. 6*F, =0. 6*355. 0=213.0 MPa On net area Ft=0.5*F, =0. 5*490. 0= 245 0 MPa

F, : =0.[4*Fy==0. 4*355. 0=142. 0 MPa KI/r max(K**I/ r,,,Ky,*1/rV,)=max(1l. 0*2

_ 700. Olgf; 136. 65, 1. 1*2700 0/ 77.98) =34. 63
- Fa=(1 -LKLLras Cc2)) *FyJFS=(I-34. 632/ (2*105, 44 ) *355. 0/ 1. 79=188. 12 MPa
b/t =15 [=7. 47 < 65/ v' (F)=65/x(355 N . ' . b0 EEynov I CY

¥ 355. 0=234.3 MPa Alinor
7, EQUAL LOAD, Maj or
B 3 OK 100% under
006 under Design
00% under Desi gn
0.8 Mm OK 100%
ndi ng Stress:
fess: fb < _ Fb,

Xoaayr McxaoopAfr6: Ap <_ L~ ..~0 dyp=0
Axi s: Fb=0.75*FY 0.75*355.0=266. 25 . MPg
Bending Tensile Bending Stress: fhQ
Conpressive Bending Stress: fb_g
Menber 7, EQUAL LQAD, . l\/aj or, ,.
Menber 7, EQUAL LOAD, N
under Design Menber

LaaB2¥ON L OAD,
fb < Fb, 1.45 5 258658

99% und

1. 45 <_ 266. 25 " under Desi nor Shear f°,<
F," 0.0< 14 PR 100% under DeS| s ? nor Defl ection
S <.L/ 25068 4< 10..8 nm OK 100%48 , 7 JJAL LOAD, Tension

Ft, 0.0

areaf <_

BENDING STRESS DIAGRAM
Page 7 of 106

Stafic Case: EQUAL LOAD Mz' (kN-m). -




On net area ft < Ft, 0.0 < 245.0 OK 100% under Design Menber 7, EQUAL
LOAD, Sl enderness KX*LX/r,, 1.0*2700.0/136.65=19.76 < 200.0 OK 90% under
Ky.*L,Jry=1.0*2700. 0/ 77. 98=34. 63 < 200.0 K 83% under Design Menber 7,
EQUAL LOAD, Conpression fa < Fa, 13.87< 188.12 K 93% under Desi gn -Menber
7, EQUAL LOAD, Bending + Tension falF,' fbx/Fbx+fby/Fby. -

0. 0/ 245. 0+0. 05/ 234.3+1. 45/ 266.25=0. 01 | OK 99% under Design Menber 7,

i f1ng +Corrpre55|onfa/Fa 13.87/188.12=0.07 < 0.15 .'.. ~0
pyj "Dp~, :13.87/188.12' 0.05/234.3+1.45;266.25=0.08 5 1 OK
De j Member 7, EQUAL LOAD, Sway A < Y/300.0. 0.26 <

: o OK -2147483548% under Page 2@l 106 Checki ng design
menber 8 I\/Errbers 8 G oup: W Section: s Case: EQUAL LOAD FY
355.0 MPa On gross area F, =0.6*Fv=0. __6* g B> On net area
-~ Ft=0. 5*F. =0. 5¥490. 0=245.0 MPa F, =QelS . 0 MPa
KI/r-max(KX*1/rx, K, ,* 1/rY,)=r : QL 2700. 0/ 77. 98) =34. 63
Fa (1-(KL/r)2/(2*Cc2))cF % N0/ 1.79=188. 12 MPa
b/ t=153. 67/ 20.57=7.47 5 @ &, [-nov t6 XonaXt
Afapop A, z6: Ap <_ L Pa M nor AXxis:
Fb 0.75*Fv 0.75*3 D, Maj or Bendi ng
Tensi |l e Bendi ng : F Conpr essi ve
Bendi ng Str b < IFb, 41.5 hn Menber 8, EQUAL
LQAD, ear f, < F,. 8.1 S|gn Menber 8,
EQUAL gD, I\/aj or: Deflectlo XK. 45% under
Desi gA” Menber 8, EQUA di ng Stress: ‘

SHEAR STRESS DIAGRAM
: ﬁ‘age 8'6f 106

Static Case: EQUAL LOAD V' (tonne}



fb 5 Fb, 3.93 5 266.25 OK 99% under Conpressive Bending Stress: fb <-Fb, '
3.93 < 266.25 K 99% under Design Menber 8, EQUAL LOAD, M nor Shear f, <
F, 0.1 5 142.0 OK 100% under Design Menber 8, EQUAL LOAD, M nor Defl ection
S < L/250,0.09<_ 10.8 mm K 99% under Design Menber 8, EQUAL LOAD, Tension
On gross area ft < Ft, 7.04 < 213.0 OK 97% under On net area ft <_ Ft,
7.04 < 245.0 OK 97% under Design Menber 8, EQUAL LOAD, S| enderness
KX*Lx/rx 1.0*2700.0/136.65=19.76 <_ 300.0 OK 93% under K, *Ly/rY
1. 0*2700.0/77.98=34.63 5 300.0 OK 88% under Design Menber 8, EQUAL LQAD,
Compression fa < Fa, 0.0 < 188.12 OK 100% under Design Menber 8, EQUAL
LOAD, Bending + Tension
fal Ft +f b. / Fbx+f by/ Fb} =7. 04/ 213. 0+41. 5/ 234. 3+3. 93/ 266. 25=0. 22 <_ 1 K 78%
under Design Menber 8, EQUAL LOAD, Bending + Conpression fa/Fa
0.0/188.12=0.0 <_ 0.15 .'.4)0 0.0!188.12+41.5/234. 3+3.93/266.25=0.19 <_ 1
K 81% under Design Menber 8, EQUAL LOAD, Sway A 5 Y/300.0. 0.15 5
0.0/ 300.0=0.0 nm OK -2147483548% under Page 21 of 106 Checki ng design
menber 9 Menbers: 9 Goup: W Section: WI2x87 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*F, , =0. 5*490. 0=245.0 MPa F,. 0. 4*Fy=0. 4*355. 0=142. 0 MPa
Ki/r=max(K,*1/r, (, K% *1/rV)=max(1. 0*4000. 0/ 136. 65, 1. 0*4000. 0/ 77.98)=51.3
Fa=(l -(KL/r)2/(2*Cc2))*Fyi FS=(1-51.322/,(2*105. 442))*355.0/ 1. 83=170. 59 MPa
b/t =153. 67/ 20. 57=7. 47 5 65/v(FyA:bp endiXx B=0.06".. 0 sey ttov to Xona ft
A lacop Arta. AR> Ax ..i0 4yp=0.6*Fy=0. 6*355. 0=213. 0 MPa
Fb=(213-FY*(1/rT) 2/ (1530x103*Ch) ) *Fy=(2/ 3--355. 0*(4000. 0/ 84. 78) 2/ (1530x10" *|
.) *355. 0=210.07 MPa  Fb=12x 10" *Ch/ (1*d/ Ad=12x 103*
1.0/ (4000.0*317.5/63.23)=411.94 MPa Fb > 0.6*Fy .. ~0

4yp=0. 6*Fy. 0. 6*355. 0=213.0 MPa M nor AXi s:

MULTIFRAME Model & Graphic Plot

Unequal Loading Condition

Page 9 of 106



Fe 0.75*Fy=0.75*355. 0=266.25 MPa Desi gn Menber 9, EQUAL LOAD, Major Bending
-~ Tensile Bending Stress: fb < Fb, 17.67 < 213.0 K 92% under Conpressive
‘Bending Stress: fb < Fb, 17.67 5 213.0 OK 92% under Desi gn Menber 9, EQUAL
LOAD, Major Shear f . < F. 0.0 <_ 142.0 K 100% under Design Menber 9,
EQUAL LOAD, Major Deflection 6< L/250, 1.11 < 16.0 nm OK 93% under Desi gn
Menber 9, EQUAL LOAD, M nor Bending Tensile Bending Stress: fb < Fb, 0.84"
< 266.25-Q—2100% under Conpressive Bending Stress: fb <_ Fb, 0.84< 266.25
K 1009 ander Desi gn Menber 9, EQUAL LOAD, Mnor Shear f, 5 Fv, 0.05 142.0
' Desi gn Menber 9, EQUAL LOAD, M nor Deflection 6 < L/250.
_ aim OK 100% under Design Menber 9, EQUAL LOAD, Tension On gross
area ft <_=t, 14.49 <  213.0 K 93%.under et area ft < Ft, 14.49:5
245.0 OK 94% under Design Menber 9; EQUA Sl ender ness Kx*Lx/rx
1. 0*4000. 0/1 36. 65=29. 27 <_ 300.0 OK 904% ' -
Ky, *Ly, / ry=1. 0*4000. 0/ 77. 98=51. 3
EQUAL LOAD, Conpression a < Fa,
EQUAL LOAD, Bending + Tensi
f al Ft +f bx/ Fb, , +f by/ Fby=

ber  Design Menber 9, _
under Design Menber 9,

. 25=0.15 5 1 K 85%
al Fa ' '

AL LOAD 48
B> 50 ~a/ chail@

$% 0- 0. 84/ 266. 2
A:5 Y/ 300.0, Of€H
6 Checking design

Desi gn Menber 9,
-2147483548% under
oup: \V Section: W

UNEQUAL LOAD DISTRIBUTION DIAGRAM
Page 10 of 106

UNEGUAL LOAD



On gross area Ft=0.6*F,. 0.6*355.0=213.0 MPa On net area
Ft=0. 5*Fu=0. 5*490. 0=245. 0 MPa F, =0. 4*F, =0. 4*355. 0=142. 0 MPa _
KI/r-nax(Kx*Ur , Ky*| /r,)=max(1. 0*2700. 0/ 136. 65, 1. 0*2700. 0/ 77. 98) =34. 63 Fa
(1-(KL/r)2/(2*C22))*F,,JFS (1-34.6322/(2*105. 442))*355. 0/ 1. 79=188. 12 Ma.
{  bl/t=153.67/-20.57=7.47 <-65/ \I(F )=65/\/(355.0)=9.06 .'". ~O E. iov to

: XoInraXT thop A rc. Ap <_ L~ .'.~0 Np=0.66*Fy=0.66*355.0=234.3 Mra

O~ Fb-0. 75*Fy= 0. 75*355. 0=266. 25 MPa Desi gn Menber 10, EQUAL

LQOAD, '@hjor BendEng Tensile Bending Stress: fb < Fb, 41.5 < 234.3 K 82%
' ge Bending Stress: fb 5 Fb, 41.5 5 234.3 OK 82% under
DeS|gnr-'~ T §| EQUAL LOAD, Maj or Shear A F 8.15 < 142.0 OK 94%
under- Design NEnber 10, EQUAL LOAD, Maj or 6<_ L/ 250, 5.94< 10.8
mm -OK 45% under Desi gn anber 10, EQU Bendi ng  Tensil e
- Bending Stress: fb < Fb,:3.93 < 266_4#& o npressi ve Bendi ng

Stress: fb < Fb, 3.93 < 266.25 Qe SRR 10, EQUAL LOAD,
M nor Shear f, < F, 0.1 < enber 10, EQUAL
LOAD, M nor Deflection nder Desi gn
- Menber 10, -EQUAL LOAD, < 213.0 K 97% -
under On net area gn Menber 10,
EQUAL LOAD, Sle 5 . 300.0 &K 93%
under Ky*Ly' 3 r Design Menber
10, EQUAL 48 ounder_Design '
Venmber 4 /Fby

70*2700. 0/ 77. 98
;-Cbnpre35|on fa <
QUAL LOAD, Bendir

7,04/ 3P3.0+41.5/ 234. 3 esi gn anber
AL LOAD,  Benidi nges ~0.15 .'. 40

~a/ Oa+~p4/ ( Dy 0.19 < | CK .

81%Mno-_5; : o
2
5 8
A 5
o -
= &
g ‘a
Z _
i
uJ
o

" Steti Case: UNEQUAL LOAD M2 (kN-m)



Desi gn Menmber 10, EQUAL LOAD, Sway A< Y/300.0, 0.26 < '0.0/300.0=0.0 mm K
-2147483548% under Page 23 of 106 Checki ng design nenber 11 Menbers: 1 1
Group: Section: W2x87 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*Fu=0.5*490. 0=245. 0 MPa
F,=0.4*F} 0.4*355.0=142.0 %Pa Kl /r=max(K,,*l/rx;

K‘ *lir,.)=max(1.0*800. 0/ 136. 65, 1. 0*800. 0/ 77. 98) =10. 26
Fa:(l-(Kl/r\?/(?*CbZ))*FyIFS (1-10. 2622/ (2* 105.442))*355.0/ 1. 7=207. 46 MPa
b/t =1588. 67/ 20. 57%7. 47 <_ 65/vI (FY.)=65!")(355.0)=9.06 ..p0 IS tiov to Xoi

to YT[E Mar pop Alla. Ap 5 L' .. tp0 gy=0.66*F, =0. 66*355.0=234.3 MPa M nor
AXi s: E ) @Y 0. 75%*355.0=266.25 MPa Des ¥ nber 11, EQUAL LOAD
Mpj or B ngftensile Bending Stress: fb: h 68 < 234.3 OK 90% under

B OK 90% under Desi gn

BA12. 0 OK 84% under

B0, 0. 78< 3.2 mm K

B cnsi | e Bendi ng
sBendi ng Stress: fb

; g | OAD, M nor

5 EQUAL LOAD

£i gn Menmber 11,

K 91% under On
11, EQUAL LOAD,

Conpr essive Bending Stress: fb < _ Fb,
Menmber 11, EQUAL LOAD, Mj or Shear
Desi gn anber 11, EQUAL LOAD, Muj,

76% under Design Menber 11, 5
Stress: fb 5 Fb. 0.84< 26§
'<_ Fb, 0.84<_ 266.25 O
Shear fl < F, 0.07s48
M nor Deflectio >
EQUAL LOAD,
net area
Sl endegg

g’ 0 (074 10096
g "L/ 250, 0.01
bn On gross are
Ft, 19.09< 245.0 ¢

SHEAR STRESS DIAGRAM
Page 12 of 106

Static Case: UNEQUAL LOAD Vy' (torne) -



K, ,*L,,/r,, 1.0*800:0/136.65=5.85 _< 300.0 OK 98% under

Ky.*LYJry==1. 0*800. 0/ 77.98=10.26 5 300.0 OK 97% under Design Menber 11,
EQUAL LOAD, Conpression fa 5 Fa, 0.0 <_ 207.46 OK 100% under Desi gn Menber
11, EQUAL LOAD, Bendi ng + Tension

fal Ft +f bX/ FbXTf bv/ Fby=19. 09/ 213. 0+23. 68/ 234. 3+0. 84/ 266. 25=0. 19 1 K 81%
under Design Menber 11, EQUAL LOAD, Bending + Conpression falFa

0.0/ 207.46=0.0 5 0.15 ..4)0 ~a/(Da+~ps/ (DG-+~Rv/ (' Pa :
0.0/ 207. 46+23. 68/ 234. 3+0. 84/ 266. 25=0.1 < | OK 90% under Design Menber 11,
EQUAL LOAD, Sway A < Y/300.0, 0.63 < 800.0/300.0=2.67 nm OK 76% under Page
24 of 106 Checking design nenber 12 Menbers: 12 Goup: W Section: W2x87
Load Case: EQUAL LOAD F,=355.0 MPa On gross area Fr 0.6*F, =0. 6*355.0=213.0
MPa On net area F,=0.5*Fa 0.5*490.0=245.0 MPa F,,=0.4*F ; 0.4*355.0=142.0
MPa Kl /r=max(Kx*I/r.,Ky*1/r,)=max(1. 0* 800.0/ 136.65,1.0*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 < 65k(F,,)=65/v!(355.0)=9.06 ..rp0 E yttov t6 XotraXt
MaQop A~r6: Ap < Lc .. ~0 1 =0.66*FY=0.66*355.0=234.3 MPa ; Elinor AXxis:
Fb=0. 75* FY==0. 75* 355. 0=266. 25 MPa Desi gn Menber 12, EQUAL LOAD, Maj or
Bending Tensile Bending Stress: fb < Fb, 23.68<_234.3 OK 90% under

Conpr essi ve Bending Stress: fb < Fb, 23 68 < 234.3 OK 90% under Design
Menber 12, EQUAL LOAD, Maj or Shea < F,22.5 < 142.0 OK 84% under
Desi gn Menber 12, EQUAL LOAD, r\& eﬂdm iGn S <L/250, 0.78<_ 3.2 nm X
76% under Design Menber 12, EQJAL OQAD, M nor Bending Tensile Bending
Stress: fb <_ Fb, 0.84 < 266.25 OK 100% under Conpressive Bending Stress:

-Steel design report to ASIC ASD
Equal Loading Condition

Page 13 of 106



fb 5 Fb, 0.84 < 266.25 OK 100% under Design Menber 12, EQUAL LOAD, M nor -
Shear f~ S F, 0.07< 142.0 OK 100% under Design Menber 12, EQUAL LQAD,
M nor Deflection 6 <_ L/250, 0.01 < 3.2 mm OK 100% under Design Menber 12,
EQUAL LOAD, Tension On gross §“‘§3!§§§?39 'ﬁeﬁaﬂz' 09 5 213.0 OK 91 % under On
net area ft < Ft, 19.09 < 245 - Design Menber 12, EQUAL
LOAD, @béeﬂ i * ber 4L- 0*800. 0/ 136. 65=5. 85 <_ 300.0 OK 98% under
KY*L}%gi%g—%“be - : —968=10-26 < 300.0 OK 97% under Design Menber 12,
EQUAL by Conpression fa < Fa, 0.0 _< 207.46 OK 100% under Design Menber
12, EQEion:MOAB] Bendi ng + Tensi on fal/ Ft +f bx/ Fox+f by/ Fby
19. 09/ 2&5.—59:5!3. 68/ 234. 3+0. 841266. 25=0.19 1 K 81% under Design Menber 12,
EQUAL LQAID, Bendi ng + Conpression fa/Fa00(2074600 < 0.15 .'. ~0 '(D
ps+WP' v (0. 0/ 207. 46+23. 68/ 234. 3+0. 84/ 266. 25=0.1 5 1 OK 90% under Design
Menber 121 EQUAL LOAD, Sway A< Y/300.0, 0.63 5 800.0/300.0=2.67 nm K 76%
under Page 25 of 106 Checking design nenber 13 Menbers: 13 G oup: '
Section: \V 12x87 Load Case: EQUAL LOAD FY= 355.0 MPa On gross area
Ft =0. &opd Capes ERIBABLOAD 0 MPa On net area Fi 0.5*Fu=0.5*490. 0=245.0 MPa
F, =0. 4*$73014* 355 0=142. 0 MPa KI/r-max(KX*I, ' rX, K}, *I/ry.)=max(1. 0*800. 0/
136. 65, I &pgut O T g8y LT V8 Fa
(1 - ( KL/ Pyrgped e oy #0289 MP210. 26° / (2* 105. 442)) *355. 0/ 1. 7=207. 46 MPa
b/ t =153L.879R0. 1577 1449MR65/ v( Fy. ) =65/ V(355. 0) =9. 06 . *. 40 eytiov to KoraZt
Magop Sk, <1, )=mastl 0p 2309 0 T 00 B BMIY9%368* 355. 0=234. 3 MPa M nor AXi s:
Fb=0. 75~ FKONT78*BHF,/0=0666328* M) Desl g 1sdptder 13, EQUAL LOAD, Maj or
Bendi ngrt=Thei89-17e7-4Be i Fige sSB 7565806 f4 Sartfpio X@Bw68 < 234. 3 OK 90% under _
Conpr esH¥rageABendi n% Stress: .
Ag <L, .40 g=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 1, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, < F,, 41.5 < 234.3 OK 82% under
Compressive Bending Stress:
f, <F,, 41.5 < 234.3 OK 82% under
Design Member 1, EQUAL LOAD, Major Shear
f‘, < Fv, 8.15 < 142.0 OK 94% under
Design Member 1, EQUAL LOAD, Major Deflection
8 <1/250, 5.94 < 10.8 mm OK 45% under
Design Member 1, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,, 3.93 < 266.25 OK 99% under
Compressive Bending Stress:
fi, £ Fp, 3.93 £266.25 OK 99% under
Design Member 1, EQUAL LOAD, Minor Shear
f,<F,, 0.1 < 142.0 OK 100% under
Design Member 1, EQUAL LOAD, Minor Deflection \
8 <1./250, 0.09 < 10.8 mm OK 99% under ’ .
Design Member 1, EQUAL LOAD, Tension
On gross area f, < F,, 7.04 < 213.0 OK 97% under

On netarea f, <F,, 7.04 < 245.0 OK 97% under

Design Member 1, EQUAL LOAD, Slenderness
K, *L,/r,=1.0+2700.0/136.65=19.76 < 300.0 OK 93% under

K},*L)/rv=1.0*2700.0/77.98=34.63 <300.0 OK 88% under

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

Design Member 1, EQUAL LOAD, Bending + Tension

£ /F A+ JE R Y/FL =7.04/213.0+41.5/234.3+3.93/266.25=0.22 < | OK 78% under
Design Member 1, EQUAL LOAD, Bending + Compression

f,/F,=0.0/188.12=0.0 < 0.15 .40

¢a/q)a+¢BE,’ICDBé+¢Bw/q)ﬁwzo'o’l188'12+4l .5/234.3+3.93/266.25=0.19 < 1 OK 81% under
Design Member 1, EQUAL LOAD, Sway

A <Y/7300.0, 0.15 < 0.0/300.0=0.0 mm OK -21474833548% under
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fb < F. 23.68< 234.3 OK 90% under Design Menber 13, EQUAL LOAD, Mj or
Shear f < F. 22.5 < 142.0 OK 84% under Design Menber 13, EQUAL LOAD, Mj or
Deflection 5<_ U250, 0.78< 3.2 mm K 76% under Design Menber 13, EQUAL
Tensile Bending Stress: fb < Fb, 0.84 < 266.25 K
100% hafd. SN MEMDP) g Stress: fb < Fb, 0.84 <_ 266.25 OK 100%
under §Pe g I\/bnber 13, EQUAL LOAD, M nor Shear fl- < F," 0.07 < 142.0 K
100% urggqun Wesign Member 13, EQUAL LOAD, M nor Deflection 6<_ L/250, 0.01
< 3.2 mm K 100% under Design :1 | enber 13, EQUAL LOAD, Tension On gross
area ft <[t, 19.09 <_ 213.0 OK 91% under On net area ft <_F,, 19.09 <
245. 0 K 9% under Design Menber 13, EQUAL LOAD, Sl enderness K,,*LX/rx
1. 0*800. 0/136. 65=5.85 <_ 300.0 OK 98% under Ky.*Ly/ry=1.0*800.0/77.98=10. 26
<_ 300. 570K 97% under Design Menber 13, EQUAL LOAD, Conpression fa < Fa,
0.0 <_ 207.46 OK 100% under Design Menber 13, EQUAL LOAD, Bending + Tension
f a/ Ft # dad Ehsef BQUAL LOAD. 09/ 213. 0+23. 68/ 234. 3- 0. 84/ 266. 25=0.19 < 1 OK 81%
under Besisgmpdenber 13, EQUAL LOAD, Bending + Conpression fa/Fa00' 2074600
<_ 0. 15 0n gross ardd F ~0@Fe6-3p>poveip0D 1207. 46+23. 68; 234. 3+0. 84; ' 266. 25=0.1 < | XK
90% undeF net &8 5F0FFF JuBmber-2418yPEEQUAL LOAD, Sway A <_ Y/ 300.0, 0.63 <
800. 0/ 30B0.B8F20.6355.0am20K1p7 6% under Page 26 of 106 Checki ng design nmenber 14
l\/ErTberSKl/rlléla\@ra@upy*l/eraSeMdomdm:,aéM.1*20085/77[9@&11.3Case: EQUAL LOAD Fa 355.0 MPa
On gr oss -al@arh-&0)6 kY F5lu@18ap) 5L 3:-0oMar. On net area
Ft =0. 5* EMTQ65204&947Q134(5)=@5/W§0) o6 .- 5O s e Tl 4* 355. 0=142. 0 MPa
KI/ T - megf K" X, K ,,*2/r")) rrax(l 0*800. 0/ 136. 65, 1. 0*800. 0/ 77. 98) =10. 26
F&I -(KI.A{,L)ZM((D@JBGS(FZ))); s5dPES(MPa10. 262/ (2* 105. 442))*355. 0/ 1. 7=207. 46 MPa
' Fy=(2/3-F *(U/r) (1530 10°*C, ))*F, =(2/3-355.0+(4000.0/84.78)%/(1530x103+1.0))*355.0=210.07 MPa
Fb=12xlOg*Cb/’(l*d/Af)=12x103* 1.0/(4000.0+317.5/63.23)=411.94 MPa
Fy > 0.6+F, .40 ®y=0.6+F =0.6+355.0=213.0 MPa
Minor Axis:
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
Compressive Bending Stress:
f, < F. 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
8§ <L7250,1.11 £ 16.0 mm OK 93% under
Design Member 2, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, < Fy, 0.84 < 266.25 OK 100% under
Compressive Bending Stress:
f, < F,, 0.84 < 266.25 OK 100% under
. Design Member 2, EQUAL LOAD, Minor Shear
: f,<F,00<142.00K 100% under
Design Member 2, EQUAL LOAD, Minor Deflection
8 <L/250,0.05 < 16.0 mm OK 100% under
Design Member 2, EQUAL LOAD, Tension
On gross area f, < F, 14.49 < 213.0 OK 93% under
Onnet area f, <F,, 1449 < 245.0 OK 94% under

Design Member 2, EQUAL LOAD, Slenderness
K, *L /r =1.0+4000.0/136.65=29.27 < 300.0 OK 90% under

K *L,/r,=1.0x4000.0/77.98=51.3 < 300.0 OK 83% under

Design Member 2, EQUAL LOAD, Compression
f,<F,, 0.0 <170.59 OK 100% under

Design Member 2, EQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fby/Fbv=l4.49/2l3.0+l7.67/213.0+0.84/266.25=0.15 < 1 OK 85% under

Design Member 2, EQUAL LOAD, Bending + Compression
f,/F,=0.0/170.59=0.0 < 0.15 .40

¢a/¢a+¢ﬁ /®ﬁ§+¢ﬁw/ ‘DBW—O 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
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b/t =153. 67/ 20. 57=7. 47 < 65/ v(Fv)=65/\(355.0)=9. 06 ..4)0 ZE7nov t6 XopnotXi -
Mapop Ai : AP 5 L~ .-.4)0 Op=0.66*Fy=0. 66*355. 0=234.3 MPa M nor Axis:
Fb=0. 75* Fy=0. 75* 355. 0=266. 25 MPa Desi gn Member 14, EQUAL LOAD, Maj or

Bendi ng T J’ISI | e Bendl ng Stress: fb < Fb, 23.68 < 234.3 OK 90% under
Conpr eREGKING designdnelaieryy, 5 rp, 23.68 < 234.3 OK 90% under Desi gn
I\/bnberMi“l?e“ EQUAL LOAD, Major Shear f1 5 F, 22.5 5 142.0 OK 84% under

Desi gnSeMEm% ixs7l4, EQUAL LOAD, Major Deflection 65 L/250,0.78< 3.2 nm K
76% under_Desi gn Menber 14, EQUAL LOAD, M nor Bending Tensile Bending
Stress: fh 5 Fb, 0.84 < 266.25 OK 100% under Conpr essi ve Bending Stress:
fb 5 Fb, (.84 < 266.25 OK 100% under Design Menber 14, EQUAL LOAD, M nor
Shear f,|< F, 0.07 < 142.0 K 100% under Design Menber 14, EQUAL LQAD,
M nor Deftection 85 L/250, 0.01 < 3.2 mm OK 100% under Design Menber 14,
EQUAL LOAD, Tension On gross area ft < Ft, 19.09 5 213.0 OK 91% under On
net ateadfGase: ERUALRORD 9 245.0 OK 92% under Design Menber 14, EQUAL
LOAD, Sl embermaess Kx*Lx/rj1.0*800.0/136.65=5.85 < 300.0 OK 98% under
Ky, *L, ,hreyess arda F36.8000. 0458 ¢-288~10. 26 <_ 300. 0 OK 97% under Desi gn Menber 14,
EQUAL LioABDareBapF eesion-2isaMra Fa, 0.0 < 207.46 OK 100% under Desi gn Menber
14, EQUA4tr(D3sBendimg + Tension
f aPt +f bé(//r%mgd-hby%ﬁbyméke,oil%213604023300681‘@34463+0 84/ 266.25=0.19 | OK 81%
under i&ﬁ@gnzl(mnb&rﬁsléqu@% 1OAB o1 Bengiinge+ Conpressi on fal Fa
0. 0/ 2074658265 7=757 Oss SN )=635//(3950)=9.6&Y RIT-sPAL A% Ropunay:
0. 0/ 207405 23,68/ 234. 3%0.84/266.25=0.1 5 | OK 90% under Desi gn Menber 14,
EQUAL D M:y)s% =0d6308=043QPH63 5 800. 0/ 300. 0=2. 67 mm OK 76% under Page .
27 of 106 Ghecki ng desi gn nmenber 15 Menbers: 15 ‘
F,=0.75+F, =0.75%355.0=266.25 MPa
Design Member 3, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F,,41.5<234.3 OK 82% under
Compressive Bending Stress:
f, <Fy, 41.5 < 234.3 OK 82% under
Design Member 3, EQUAL LOAD, Major Shear
f,<F,,8.15 < 142.0 OK 94% under
Design Member 3, EQUAL LOAD, Major Deflection
8 < 1/250, 5.94 < 10.8 mm OK 45% under
Design Member 3, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, < Fy, 3.93 < 266.25 OK 99% under
Compressive Bending Stress:
fy, < Fy, 3.93 <266.25 OK 99% under
Design Member 3, EQUAL LOAD, Minor Shear
f <F,,0.1 < 142.0 OK 100% under
Design Member 3, EQUAL LOAD, Minor Deflection
8 <L/250,0.11 <10.8 mm OK 99% under .
Design Member 3, EQUAL LOAD, Tension Y |
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 3, EQUAL LOAD, Slenderness
K, *L,/r,=1.0¥2700.0/136.65=19.76 < 300.0 OK 93% under

Ky*LV/ry=1.0*2700.0/77.98=34.63 < 300.0 OK 88% under

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

Design Member 3, EQUAL LOAD, Bending + Tension
fa/F‘+fbx/Fbx+fb_\-'/Fby=7.04/2l3.0+41 .5/234.3+3.93/266.25=0.22 < 1 OK 78% under

Design Member 3, EQUAL LOAD, Bending + Compression
f,/F,=0.0/188.12=0.0 < 0.15 .. ¢0

1D, +p: /P +a /Dp ,=0.0/188.12+41.5/234.3+3.93/266.25=0.19 < | OK 81% under
o TaTYRETRET YRy TRy

Design Member 3, EQUAL LOAD, Sway
A <Y/300.0, 0.26 < 0.0/300.0=0.0 mm OK -2147483548% under
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G oup: W Section: W12x87 Load Case: EQUAL LOAD FY 355.0 .MPa On gross
area Ft=0.6*F, =0. 6*355.0=213.0 NIPa On net area Ft=0.5*Fu=0.5*490. 0=245.0
MPa F, =0. 4*Fy--0 4*355 0=142. 0 MPa

Kl /r- * (1.0*2816. 03/136. 65, 1. 0*2816. 03/ 77. 98) =36.

, =(1-36.1 12 /(2*105.442))*355.0/1.79=186. 68
MPa b/ 0;.5,3 67/20.57=7.47 5 65/ i(Fy,)=65/it(355.0)=9.06 ..4)0 Ss fttov t6
Xo;rc fstcuonM/\pfxp Axrcr: Ap <L~ ..4)0 (pp=0.66*Fy=0.66*355. 0=234.3 MPa

M nor b=0. 75* FY=0. 75* 355. 0=266. 25 MPa Desi gn Menber 15, EQUAL LQOAD,
Maj or Bending Tensile Bending Stress: fb < Fb, 36.9 <  234.3 OK 84% under
Conpressi e Bending Stress: fb < Fb, 36.95 234.3 OK 84% under Desi gn Menber
15, EQUAL [LOAD, Major Shear fv. < F, 6.13 < 142.0 OK 96% under Design
Menmber 15, EQUAL LOAD, Major Deflection 6<_ L/250. 5.87 < 11.26 mm OK 48%
under Design Menber 15, EQUAL LOAD, M nor Bending Tensile Bending Stress:
fb < Hinadi@ad9d: EQUAL. LXBADK 94% under Conpressive Bending Stress: fb < Fb,
14. 91 <F2B603¥B% OK 94% under Design Menber 15, EQUAL LOAD, M nor Shear f1,
< F, 0. 8Bbgress arcd B20.66F, XK 31002 OMbrer Desi gn Menber 15, EQUAL LOAD, M nor

Def | ect PorytarcSF B 5HY,25(¢0.09241.8MRe 11, 26 nm OK 99% under Desi gn Menber 15,
EQUAL LEADHF Fen®D omi2@hPgr oss area ft < Ft, 0.0< 213.0 OK 100% under On net
area ft K=K 0, B,k )=n2d BO+J QK3 ABQOIR WHHEPS)=BeSi gn Menber 15, EQUAL LOAD,

Sl ender ReQ $KIk)/(Ztckf+F XK1 1-B% 281 05.03/+1361.79%68%2MP61 < 200. 0 OK 90% under

Ky, *L, Jb/=mb 600 2816. <0347 Fs 98386-904 .40 200700 KB2% under Desi gn Menber 15,
EQUAL L@ARy AGonpression fa < Fa, 58.81 < 186.68 OK 68% under Design Menber
]5 EQUA| < L. OAD® =B i0reey 356 08Hs\Fe n

Minor Axis:
Fb=0.75*Fy=0.75*355.0=266.25 MPa
Design Member 4, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f,<F, 0.05< 234.3 OK 100% under
Compressive Bending Stress:
f, <F,, 0.05 < 234.3 OK 100% under
Design Member 4, EQUAL LOAD, Major Shear
f,<F,, 0.0<142.0 OK.100% under
Design Member 4, EQUAL LOAD, Major Deflection
5 <1/250, 0.0 < 10.8 mm OK 100% under
Design Member 4, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy, <F,, 1.45 £ 266.25 OK 99% under
Compressive Bending Stress:
f, <F;, 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
o 8 < 1/250,0.04 < 10.8 mm OK 100% under
‘ Design Member 4, EQUAL LOAD, Tension
) On gross area ft <F,00< 213.0 OK 100% under
On net area f‘ <F,00< 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
K *[, /r =1.0%2700.0/77.98=34.63 < 200.0 OK 83% under
Des:gn Member 4, EQUAL LOAD, Compression
f, <F, 13.87 < 188.12 OK 93% under
Design Member 4, EQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fby/’Fby=0.0/245.0+0.05/234.3+1.45/266.25=0.01 < 1 OK 99% under
Design Member 4, EQUAL LOAD, Bending + Compression
f/F,=13.87/188.12=0.07 < 0.15 .40 -
¢a/¢a+¢ﬂ,/¢ﬁ,+¢wf¢wzl3.87/188.12+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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f a/ Ft +f bx/ Fbx+f by/ Fby=0. 0/ 245. 0+36. 9; 234. 3+14 91/ 266. 25=0. 21 1 OK 79% under
Design Menber 15, EQUAL LQAD, Bendi ng + Conpression Axi al

Rati o= fa/Fa 58. 81/ 186. 68=0. 32 Mj or

i ?1/ efiﬁb t§<) =0. 85*36. 9/ ((1-58. 81/ 2424. 62) *2343) =0. 14

alF ey};rorll—ber' =0. 85*14. 91/ ((1-58. 81/ 78951) *266. 25) =0. 05 Axi al Rati o+Maj or
Rat i 0+Mctm®r\\lRat| 0=0. 32+0. 14+0. 05=0.5 < I OK 50% under

fal (0. 6By +f bx/ FbxTf b1Tby=58. 81/ (0. 6*355. 0) - - 36. 9/ 234. 3+14. 91/ 266. 25=0. 49
>= 1 OK 51% under Design Menber 15, EQUAL LOAD, Sway A<_ Y/ 300.0, 0.63<_
800. 0/ 300)0=2. 67 mm OK 76% under Page 28 of 106 Checking desi gn nenber 16
Menbers. 16 Goup: V/ Section: \b'" 12x87 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*F. =0. 5*490. 0=245. 0 MPa F, =0.4*FY= 0. 4*355.0=142. 0 MPa

K1/ r - keadiCase: BEQUAL LOAL . ) =nax( 1. 0*2000. 0/ 136. 65;

1. 0* 200073871 0MPF7.98) =25.65 Fa (1-(KL/r)-/(2*Cc2))*Fv/ FS=(1-25. 65" -/ (2*

105. 44 0nerog5® (P-4 F 761967213 WPa b/t =153. 67/ 20. 57=7.47 5 _

65/ | ( FYOn285£aF(-855.-03*49 086 0MPa~0 Esyriov i s Xona;yt Ma(pop A5 ha: A5 <_ L
~0O <pp=U086%10Y¥+35.0662.88%. 0=234. 3 MPa M nor Axis: Fe

0. 75* FRIOMPE 355, 05 P86(1 283 70P s Deisi- i ovetetrc3 16, EQUAL LOAD, Maj or Bendi ng
Tensi | &, BelUhig-CBY rrgBS1-3§.43%/@+ 10334221500 79-588234ra3 OK 91% under  Conpr essi ve
Bendi ngSt168657=7.4f besHLF,)28/VQB028¢h. 30K Qbd%inxdetyDesi gn Menber 16, EQUAL LOAD,
Maj or Smeasasdl, < F. 2.81 < 142. 0 OK 98% under Desi gn Menber 16, EQUAL
LOAD, Magér- @é%#oé@ﬂ Bep*358234BMPH0, 0.87<_ 8.0 mm OK 89% under Desi gn Menber
16, EQUAlr£@AD, M nor Bending Tensile Bending Stress: fb 5 Fb, 7.09 5 .
266. 25 "R 797 U 266-Edfpr essi ve Bending Stress: fb <_ Fb, 7.09 <_ 266.25
OK 97RBHHIEEEDES " MBI "EQUAL LOAD, M nor shear

ensile Bending
f, <Fp, 0.2 £234.3 OK 100% under

Compressive Bending Stress:
fy, < Fp. 0.2 <234.3 OK 100% under
Design Member 5, EQUAL LOAD, Major Shear
f,<F, 0.0 <142.0 OK 100% under
Design Member 5, EQUAL LOAD, Major Deflection
8 < L7250, 0.01 < 10.8 mm OK 100% under
Design Member 5, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,, 1.25 £266.25 OK 100% under
Compressive Bending Stress:
fy <F. 1.25 £266.25 OK 100% under
Design Member 5, EQUAL LOAD, Minor Shear
f,<F, 0.0<142.0 OK 100% under
Design Member 5, EQUAL LOAD, Minor Deflection
8 <L/250, 0.04 < 10.8 mm OK 100% under _ )
Design Member S, EQUAL LOAD, Tension - g
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, EQUAL LOAD, Slenderness
K *L /r,=1.0#2700.0/136.65=19.76 < 200.0 OK 90% under
Ky*Lv/rV 1.0%2700.0/77.98=34.63 < 200.0 OK 83% under
Design Member 5, EQUAL LOAD, Compression
f,<F,. 0.59 < 188.12 OK 100% under

Design Member 5, EQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fby/"Fby=0.0/245.0+0.2/234.3+l.25/266.25=0.01 < 1 OK 99% under
Design Member 5, EQUAL LOAD, Bending + Compression
f/F,=0.59/188.12=0.0 < 0.15 .".¢0
¢a/¢a+¢ﬁ§/¢ﬁ§+¢ﬁw/¢pw=0-59/l88'12""0'2/234'3"'1-25/266-25=0'01 <1 OK 99% under
Design Member 5, EQUAL LOAD, Sway
A <Y/300.0, 0.15 < 0.0/300.0=0.0 mm OK -2147483548% under
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f . <F,, 0.025 142.0 OK 100% under Design Menber 16, EQUAL LOAD, M nor
Defl ection 5<_ L/250. 0.43<_ 8.0 nm OK 95% under Design Menber 16, EQUAL
LOAD, Tension On gross area f,< Ft, 0.0 < 213.0 OK 100% under On net area

f< < Qﬁ; 0! D < E45. 0 XK 120%émder Desi gn Menber 16, EQUAL LQAD,

Sl endet 3 ﬂ_' ! . -0/ 136. 65=14. 64 < 200.0 OK 93% under

KY* LYI %r Lﬁ.r@;(ﬁ* 2000. 0/ 77.98=25. 65 <_ 200.0 OK 87% under Design Menber 16,
EQUAL bwigagnpression fa < IF, 63.45 < 196.17 OK 68% under Design Menber
16, EQUAL_LQOAD, Bending + Tension

fal Fj +f bxi|' Fbx+f by/ Fba0. 0/ 245. 0+21. 97/ 234. 3+7. 09/ 266. 25=0. 12 1 OK 88% under
Desi gn Menber 16, EQUAL LOAD, Bending + Conpression Axial Ratio=falFa

63. 45/ 196.17=0. 32 Mj or

Rat i o=Cmx*1 bx/ ((1-f al F' ex) *FbX) =0. 85*21. 97/ (( 1- 63. 45/ 4806. 82) *234. 3) =0. 08
M nor '

Rat i otOag*Cde: EQUALEQAD) * Fbv, ) =0. 85*7. 09/ (( 1- 63. 45/ 1565. 2) *266. 25) =0. 02
Axi al RgtispeHilj or Rati o+M nor Rati 0=0. 32+0. 08+0. 02=0.43 <_ | OK 57% under
fal (0. 6ofex6stfchbortr-eH133/0F0 ¥R, 45/ (0. 6* 355. 0) +21. 97/234. 3+7. 09/ 266. 25=0. 42
>= | OKOG8%euirderr Degiogre¢hvevber 16, EQUAL LOAD, Sway A< Y/ 300.0, 0.43s

800. 0/ 3060824655 M2 OMP84% under Page 29 of 106 Checking design nenber 17
Menber SK-méx(+ o Vr VetnaxBae17p00r 36.69) .02k @77 900468 Case: EQUAL LOAD Fy==355.0
MPa On grO&S/AneR’)H FO-(1648 F3212=105. 892550 0218 20PAMPa  On net area

F, =0. 5* Fum0s725 49047 Q5245)-65\WFe0)=9 b6 =@. Zidoy 10o0u4%355. 0=142. 0 MPa

Kl / r =mexded$p a2b/ r X, Ky*1, 1 rV) =max( 1. 0#2000. 0/ 136. 65, 1. 0*2000. 0./ 77.98)=25. 65
Fa=(1- (ML )& ¢20.@g2ppeP5pES3(MP2 25. 6521 (2* 105. 44))*355. 0/ 1. 76=196. 17 MPa

P =153vi6or20. 57=7. 47 <651J(Fy.)=65h1(355.0)=9.06 .'.~0 Ee;rttov' 16 Xorayt
| vf c QopFv. 5*F 875+ ]H0=26628MPa - —0 ¢ DO=0. 66* F, =0. 66* 355. 0=234.3 MPa M nor . axis:

Fb=0. 79{{S Menbpg BB LA92RA1apsBaf Desi gn Menmber 17, EQUAL LOAD, Maj or
Bendi ng, b,?fzgjz 2*Bending, Stress: fb < Fb, 21.97 < 234.3 OK 91 % under

Compressive Bending Stress:
f, < F, 0.2 <234.3 OK 100% under
Design Member 6, EQUAL LOAD, Major Shear
f,<F,00< 142.0 OK 100% under
Design Member 6, EQUAL LOAD, Major Deflection
8 <L/250,0.01 < 10.8 mm OK 100% under
Design Member 6, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy, < Fy, 1.25 < 266.25 OK 100% under
Compressive Bending Stress:
fi, <F,, 1.25 £266.25 OK 100% under
Design Member 6, EQUAL LOAD, Minor Shear
f,<F,00< 142.0 OK 100% under
Design Member 6, EQUAL LOAD, Minor Deflection
o 8 < L/250, 0.04 < 10.8 mm OK 100% under
y . Design Member 6, EQUAL 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 6, EQUAL LOAD, Slenderness
Kx*Lx/rX=1.'0*2700.0/136.65=19.76 <200.0 OK 90% under
K),*L)/ry'=l.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+l.25/266.25=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§+¢Bwj(bﬁw=0'59/188'12+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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Conpr essi ve Bending Stress: fb < F. 21.97!5 234.3 OK 91% under Desi gn
Menber 17, EQUAL LOAD, Major Shear f, < F," 2.81 < 142.0 OK 98% under.
Desi gn I\/Enber 17, EQUAL LOAD, Major Deflection 6< L/250, 0.87s 8.0 mm K
89% ur@ﬁ BQUAL LOAD, M nor Bending Tensile Bending
Stressy i 5 OK 97% under Conpressive Bending Stress:
fb < Fbﬁoup7\\09l5 266. 25 OK 97% under Desi gn Menber 17, EQUAL LOAD, M nor
Shear Sdtjop: w27 0. 02< 142.0 OK 100% under Design Menber 17, EQUAL LOAD,

M nor ion b5< L/250, 0.43<_ 8.0 mm K 95% under Desi gn Menber 17,
EQUAL LQAI, Tension On gross area f,5 Ft, 0.0 <_ 213.0 OK 100% under On
net area fit < Ft, 0.0 < 245.0 OK 100% under Design Menber 17, EQUAL LQAD,
Sl ender *Lx/r,, 1.0*2000.0/136.65=14.64 < 200.0 OK 93% under

Ky, *L I r =1.0*2000. 0/ 77.98=25.65 <_ 200.0 OK 87% under Design Menber 17,
EQUAL LOAD, ConEpre55| on fa < Fa, 63.45 5 196.17 OK 68% under Design Menber
17, Eboad Gasen, QBEALLAAD Tensi on

f al Ft +f bep ROwRsf by/ Fbv==0. 0/ 245. 0+21. 97/ 234. 3+7. 099%266. 25=0. 12 < | OK 88%
under DeEpsgie WBABEP-17. 028098 LOAD, Bendi ng + Conpressi on Axi al

Rat i o=f Q/rPaedg0 3519804250 M2 Maj or

Rat i o=Cnro#fhp30/4(3610=14a9 PPae X) * Fbx) =0. 85*21. 97/ (( 1- 63. 45/ 4806. 82) *234. 3) =0. 08
M nor Kl/r=max(Kx*l/rx,Ky*l.f’r_\,)=max(1.0*2700.0/136.65,1.0*2700.0/77.98)=34.63

Rat i o=yt Kbt @CE)Fraf Fl184+63)/2Fp5.44Y))=05 B59-T880MPo 1- 63. 45/ 1565. 2) * 266. 25) =0. 02
Axi al  RatlisoorRbiTer7 Ret\(F)+4NaDI0)-Rett 1 @=B1:82w0008xt 0. 02=0. 43 < | OK 57% under-
f al (0. 6¥dmop y&d:-bx/ Fox+f b, / Fov. =63. 45;

(0. 6#355.<0) +@ 12, PRHP23A0632Y0CYL PB6. 25=0. 42 >= | OK 58% under Design Menber .
17, EQUAkr{2®AD, Sway A< Y/ 300.0, 0.63 _< 800.0/300.0=2.67 nm OK 76% under”
Page 30+3f>10 %7’(?%% Fl’“Pde5|Bgn menber 18 Menbers: 18 Group: W Section
12x87 ﬂ‘;ﬁ'ﬁsyz‘gl‘g AL QAR UAD Prie355. 0 MPa On gross area

F, =0. 6% D Orelad | Pa

Compressive Bending Stress:
f, <F,, 0.05 <234.3 OK 100% under

Design Member 7, EQUAL LOAD, Major Shear
f,<F,, 0.0 <142.0 OK 100% under

Design Member 7, EQUAL LOAD, Major Deflection
8 <1./250, 0.0 < 10.8 mm OK 100% under

Design Member 7, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <Fp, 1.45 £266.25 OK 99% under

Compressive Bending Stress:
f, £ Fp, 1.45 £266.25 OK 99% under

Design Member 7, EQUAL LOAD, Minor Shear
f,<F,0.0<142.0 OK 100% under

Design Member 7, EQUAL LOAD, Minor Deflection
8 <1./250,0.04 < 10.8 mm OK 100% under

Design Member 7, EQUAL LOAD, Tension PR
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, EQUAL 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, EQUAL LOAD, Compression
f,<F,, 13.87 < 188.12 OK 93% under

Design Member 7, EQUAL LOAD, Bending + Tension
f/F Pt byf'Fby=O.0/245.O+O.05/234.3+1.45/266.25=0.01 <1 OK 99% under
Design Member 7, EQUAL LOAD, Bending + Compression
f/F,=13.87/188.12=0.07 < 0.15 . ¢0
¢u,-"<Da+¢B§_.-’<D9§+¢Bq,’<bw=_13.87/’188.12+0.05/234.3+1.45/266.25=0.08 <1 OK 92% under
Design Member 7, EQUAL LOAD, Sway
A <£Y/300.0, 0.26 < 0.0/300.0=0.0 mm OK -2147483548% under

Page 20 of 106



On net area Ft=0.5*Fa=0.5*490.0=245.0 MPa F,,=0.4*FY 0.4*355.0=142.0 MPa
KI/r--max(Kx*1/rx, K *I'/r,,)=nmax(1.0*2816. 03/ 136. 65, 1. 0*2816. 03/ 77. 98) =36. 11
Fa (1-(KL/r)" /(2*C02))*F~FS (1-36.112/(2*105.442))*355. 0/ 1. 79=186. 68 MPa
b/t =153, 67/ 20. 57=7.. 47 51\ Fy)=65/"(355.0)=9.06 ...~0 E7t1 OV t6 Xoj utcgt
Mar 00 ¢ Dp=0. 66* FY=0. 66*355. 0=234.3 MPa M nor AXis:
Fe 0. 7%’*‘“@6“‘6 75*355. 0=266. 25 MPa Desi gn Menber 18, EQUAL LOAD, Maj or
Bendi N@ectio e)l’]S,lglze Bending Stress: fb < Fb, 36.9 < 234.3 K 84% under
Conpressive Bending Stress: fb < Fb, 36.9< 234.3 OK 84% under Design Menber
18, EQUAL |LOAD, Maj or Shear 17,,< F, 6.13 < 142.0 OK 96% under Design
Menber 18, EQUAL LOAD, Major Deflection 5< L/250,5.875 11.26 nmm OK 48%
under Desijgn Menber 18, EQUAL LOAD, M nor Bending Tensile Bending Stress:
fb < Fb, 1Z4.91 < 266.25 OK 94% under Conpressive Bending Stress: fb < Fb,
14.91 < 266. 25 OK 94% under Design Menber 18, EQUAL LOAD, M nor Shear ff
<_ Fv,Ldad3Gase: EQUAQ LAXADOO% under Desi gn Menmber 18, EQUAL LOAD, M nor
Def | ect FpnsoMB<_ L/ 250, 0.22< 11.26 mm OK 98% under ‘Desi gn Menber 18, EQUAL
LOAD, TengdsOra EX0.661-08s35rBaolea < Ft, 0.0 <_ 213.0 OK 100% under On net
area fi osnefates F.56<0.5+4RP52400 DG 100% under Desi gn Menber 18, EQUAL LOAD,
Sl ender RessF K sxd-naeabpd* 2816. 03/ 136. 65=20. 61 <_ 200. 0 OK 90% under

KY. *Lykvrym;(k,t 0 R 8150 710@B336.1.1:27060/ T OD-3@ 630K 82% under Design Menmber 18,
EQUAL L DA K1LEROREBSS jFo-f132/0+ 10Fa2)«580/8%-188. 2862 68 OK 68% under Desi gn Menber
18, EQJ&LISIS-%DM Bﬁndi/ﬂg)—ﬂﬁ/ﬂ-ﬁm#ﬁflﬂ .40 ZexTiov 16 Xopmayt
f al Ft +f Bxbdsxsf by/ Fb™ =0. 0/ 245. 0+36. 9/ 234. 3+14. 91/ 266. 25=0. 21 | OK 79% under

Si gn MNpnheno &89.66HR0AE-315QAB3 Mendi ng + Conpression Axial Ratio=fa/Fa

81/ 1&8G.a8=0. 32 Mj or
Rat i o=Chg® P70 {*15 P39 B * Fbx) =0. 85*36. 9/ ((1- 58. 81./2424. 62) *234. 3)=0. 14
M nor R&EgFIWFW%(lPinWOFB@W# Fby. ) =0. 85*
14. 91/({“?‘5%‘:5 34*2%%851‘)“&266 25) =0. 05

Compressive Bending Stress:
f, <Fp,415< 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§ <1/250, 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, < F,, 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

N 8 < 1./250, 0.09 < 10.8 mm OK 99% under
. Design Member 8, EQUAL LOAD, Tension

On gross area f < F,, 7.04 <213.0 0K 97% under
On net area f, < F,, 7.04 <245.0 OK 97% under

Design Member 8, EQUAL LOAD, Slenderness
Kx*Lx/rx=1.0*2700.0/l36.65=l9.76 < 300.0 OK 93% under

Kv*f_L)/_ry=l.0_#_2700.0/77.98=34.63 < 300.0 OK 88% under
Des'ign Member 8, EQUAL LOAD, Compression
f, <F,00<188.120K 100% under

Design Member 8, EQUAL LOAD, Bending + Tension
fa/Ft+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
o/ P+ ¢Bc+¢B\+/¢BW_O 0/188.12+41.5/234.3+3.93/266.25=0.19 < 1 OK 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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Axi al Ratio+Maj or Rati o+M nor Rati0=0.32+0. 14+0.05=0.5 <_ | OK 50% under
fal (0. 6*Fv) - f bx/ Fox+f bd' bv 58. 81/ (0. 6*355. 0) +36. 9/ 234. 3+14. 91/ 266. 25=0. 49>=
I K 51%Jnder Design Menber 18, EQUAL LOAD, Sway A<_ Y/ 300.0, 0.63 < '
800. 0/;3R8Q Qe HRY t,lryjer Page 31 of 106 Checking design nenber 19
Menbersenohd o ~ W 12x87 Load Case: EQUAL LOAD FY.=355.0 MPa
On grosswawea F, 0 6*F, =0. 6*355. 0=213.0 MPa On net area
Ft =0. 58ion(VI58490. 0=245. 0 MPa F, =0. 4*F, =0. 4*355. 0=142. 0 MPa
Kl /r- 2L /r, KY,*1/rY)=max(1l. 0* 1350.0/136. 65, 1. 0* 1350.0/77.98)=17. 31
Fa=(1- (KLAr)2/(2*Cc2))*F,i"' FS=(1-17.312/(2*105.442))*355.0/ 1. 73=202. 71 MPa
b/ t=153. 6§/ 20.57=7.47 < 65/-,1(FY:)=65/""'(355.0)=9.06 .'.4)0 Se Tnov |ICY
XonaXr p AcrQ Ap <L~ .-.4)0 cl1lp=0.66*FY=0.66*355.0=234.3 MPa M nor
Axi s: Fb=0. 75*F, =0. 75* 355. 0=266. 25 MPa Desi gn Menber 19, EQUAL LOAD, Maj or
Bending Tensile Bendin Stress fb 5 Fb, 1.14 < 234.3 OK 100% under
Conpr £83A\FasB: FAUYAL & fb 5 F. 1.14 < 234.3 OK 100% under Desi gn
Menber B97BEUAL LOAD, I\/B.j or Shear f . < F, 0.78<_ 142.0 OK 99% under
Desi gn Gsirts e Fro 6 FECRING 072 SADPa Vhj or Deflection 6< L/250, 0.01 < 5.4 nm K
100% un(él‘é?‘arEﬂé:SP gh= WEHBER4SDYIPa EQJAL LOAD, M nor Bending Tensile Bending
St ress:FAWTLO4PY, 04308 < 266. 25 OK 84% under Conpressive Bending Stress:
fb < FORIx(68/nK, 0660 8- 4R0/S496 @0/ I8sSign Menber 19, EQUAL LOAD, M nor
Shear RAI-(KunR2-CE)% /RS=(1-342/(20100K)9B%/ utidierssDesi gn Menber 19, EQUAL LOAD,
M nor Défibxea/el.soT1-46< &NFPF628655.009. B 1.6t S5y rdv immxoi@k:89% under Desi gn Menber 19,
EQUAL L¥%b» 4slensi on On gross area ft < F. 0.21 5 213.0 OK 100% under

Ag>A, 00 Bp=0.6+F,=0.6+355.0=213.0 MPa o

Fb=(2/3-Fy*(l/rT)2/(l530x103*Cb))*Fy=(2/3-355.O*(4000.0/84.78)2/(153Ox103*1.0))*355.0=2 10.07 MPa ‘

Fy=12x103+C, /(*d/A )=12x103*1.0/(4000.0+317.5/63.23)=411.94 MPa

F, > 0.6+F, .40 ®y=0.6F,=0.6%355.0=213.0 MPa

Minor Axis:

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

Design Member 9, EQUAL LOAD, Major Bending

Tensile Bending Stress:
f, <Fp, 17.67 <213.0 OK 92% under
Compressive Bending Stress:
" f, <Fg, 17.67 < 213.0 OK 92% under
Design Member 9, EQUAL LOAD, Major Shear
f,<F, 0.0<142.0 OK 100% under
Design Member 9, EQUAL LOAD, Major Deflection
& <L/250, 1.11 < 16.0 mm OK 93% under
Design Member 9, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F, 0.84 <266.25 OK 100% under
Compressive Bending Stress:
f, < F, 0.84 £266.25 OK 100% under
Design Member 9, EQUAL LOAD, Minor Shear
f,<F_, 0.0 <142.0 OK 100% under : .
Design Member 9, EQUAL LOAD, Minor Deflection
8 <1./250. 0.05 < 16.0 mm OK 100% under
Design Member 9, EQUAL LOAD, Tension
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 9, EQUAL LOAD, Slenderness
K, *L,/r,=1.0+4000.0/136.65=29.27 < 300.0 OK 90% under
Ky*L},/ry=l.0*4000.0/77.98=51.3 <300.0 OK 83% under
Design Member 9, EQUAL LOAD, Compression
f, <F,, 0.0 < 170.59 OK 100% under
Design Member 9, EQUAL LOAD, Bending + Tension
L/F L Fp Hy/FL =14.49/213.0+17.67/213.0+0.84/266.25=0.15 < 1 OK 85% under
Design Member 9, EQUAL LOAD, Bending + Compression
f/F,=0.0/170.59=0.0 < 0.15 . ¢0
¢a/¢a*¢gg/¢ﬁg+¢ﬁq//¢ﬁwzo-O"170'59+17-67'/2]3'0’0'84-"’266-25:0-09 <1 OK 91% under
Design Member 9, EQUAL LOAD, Sway
A<Y/300.0, 0.14 £ 0.0/300.0=0.0 mm OK -2147483548% under
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On net area ft <_Ft, 0.21 < 245.0 OK 100% under Design Menber 19, EQUAL
LOAD, Sl enderness Kx*Lx/rx 1.0* 1350.0/136.65=9.88<_ 300.0 OK 97% under
KY*LYJ~==] . 0* 1350.0/77.98=17.31 <_ 300.0 OK 94% under Design Menber 19,

EQUAL w ﬁﬂer“ $1d: 0.0 <_ 202.71 OK 100% under Desi gn Menber
19, E r—ﬁ'g—"'iﬁ?ﬁ'ﬁ'
fal Ft +fG i;b +f by/ FbY=0. 21/ 213. 0_1. 14/ 234. 3+41. 56/ 266. 25=0. 16 1 OK 84%

under sbesiwgesMenrber 19, EQUAL LOAD, Bendi ng + Conpression falFa
0.0/202£1=0.0<_ 0.15 .-.4)0 a~ QYQ+t~~~i ~ps+4) /
0.0/ "202. 71+1. 14/ 234. 3+41. 56/ 266 25=0.16 < | OK 84% under Design Menber
19, EQUAL [LOAD, Sway A:5 Y/ 300.0. 1.24 <_800.0/300.0=2.67 mm OK 53% under
Page 32 off 106 Checki ng desi gn nenber 20 Menbers: 20 G oup: W Section: W
12x87 Loa se: EQUAL LOAD 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. 4oad-Caset FBBADLIORDO MPa Kl /r=max(K,,*I/r,, KY.*1/ry)=max(1. 0*
1350. 0/ 1,383-®%F21. 0* 1350.0/77.98)=17.31 Fa
(1- ( KL/ P) 2opsqa# GBI OB 3PPSHEAMPR7 | 312/ (2% 105. 44222) ) *355. 0/ 1. 73=202. 71 MPa
b/ t =15306GFYROE-B[FEF0FF0L=BHYMPa( F° | ) =65/ vi (355.0)=9.06 .-.4>0 Isyttov is
Xonogq- r F=0NFgaoip3s=td49MPAp < L~ 4>0 (D=0.66*F, =0. 66*355. 0=234.3 MPa M nor
AXi s:  FRitna B R Ry, FoudB52 1092 865, 262 R 7 Desi-gn Menber 20, EQUAL LOAD, Maj or
Bendi ngr =T-ensi/e-Berydi-ngs 8Er2ewsid)kissen. Pogs. M4 < 234. 3 OK 100% under
Conpr essi-wesBesvd.a1g 6T ees355dp-98 F, zeludl 4 ou3d. 3 OK 100% under Desi gn
Menber 2QyooREMAL LOAD, Major Shear fl, 5 F, 0.78 5 142. 0 OK 99% under
si gn Merthero 900.66EEQYA35.GAD,3 MYRj or Deflection S 5 L/250, 0.01 < 5.4 mm
100%iamder Desi gn Menber 20, EQUAL LOAD, M nor Bending Tensile Bending
Stress: Fy=0.75+F,=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:
f, < Fy. 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
8 <L/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, <F,, 3.93 < 266.25 OK 99% under
Design Member 10, EQUAL LOAD, Minor Shear
£, <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=I.O*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
fath+fbijbx+fby/Fby=7.04/213.0+41.5/234.3+3.93/266.25=0.22 < 1 OK 78% under
Design Member 10, EQUAL LOAD, Bending + Compression
f/F,=0.0/188.12=0.0 <0.15 ..¢0
¢a’ld)a+¢ﬁg/q)[3§+¢$5q/¢)w:0'0/l88'12*41'5/234'3+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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fb 5 Fb, 41.56 < 266.25 OK 84% under Conpressive Bending Stress: fb <_ Fb,
41.56 <_ 266.25 K 84% under Design Menber 20, EQUAL LOAD, M nor Shear f~
5 F . 2.4< 142.0 K 98% under Design Menber 20, EQUAL LOAD, M nor

Def | egtpd ; 5.4 mm OK 89% under Design Menber 20, EQUAL
Lonp, Gheckin e et Bdr 11 4 T K e 0 ok 200% under — on et
area fc,mug W Ft 0.21 5 245.0 OK 100% under Desi gn Menber 20, EQUAL LOAD,

Sl ende$enexs§12\lﬁ *L,./rX 1.0* 1350.0/136.65=9.88 300.0 OK 97% under KY*Ly/rte
1.0* 1358-0477.98=17.31 300.0 OK 94% under Design Menber 20, EQUAL LQAD,
Compressi pn fa <_ Fa, 0.0< 202.71 OK 100% under Design Menber 20, EQUAL
LOAD, Bengling + Tensi on

fa/ Ft +fhxd Fbx+Fby/ Fby==0. 21/ 213. 0+1. 14/ 234. 3+41. 56/ 266. 25=0.16 5 | OK 84%
under Design I\/brrber 20, EQUAL LOAD, Bendi ng + Conpression falFa=0.0/202.7
1=0.0 < 0.15 .-

~a/tela¢a9£'arsep§QLb°~lp\|L@A:Fb 0/ 202. 71+1. 14/ 234. 3+41. 56/ 266.25=0.16 5 | OK 84%
under BE&YHR* Member 20, EQUAL LOAD, Sway A< Y/ 300.0, 0.63<_

800. 0/ FVED: FET6 - OR>-TB % dReler Page 33 of 106 Checking design nmenber 21
Menber Onn@ 1ea@rhitp.=0 W0 Gat0M8h: W 12x87 Load Case: EQUAL LOAD FY=355.0 MPa
On gr ods0argd 4+ Fi20 1 8* R =0. 6* 355. 0=213.0 MPa On net area

Ft =0. 5*r-m@9sA00, G2 0-8)jPd 30-6f1.0-800 /2Py 8A0 4* 355. 0=142. 0 MPa Kl [ r=max(K.
*1r,, K ,(W(Klfr)zy(’*)fémxl(sf(1W26ﬂ35@ A6)86/16507460Pa 1350. 0/ 77. 98) =17. 31

Fa( | - ( Kl183)670(5247@0L PINEF [FpI HRB()39-08 7,08 TR0 26 XQBed4) ) ) * 355 0/1.73=202.71 MPa

b/ t =153vdpdd 2 57=7. 47 <_ 65/-,/(F )=65N(355.0)=9.06 .'.4)0 r; YTIOV is Xo
utaft Avalpop ‘%F“@ B,=0- 08P 550= 23[”“’8‘ 4)0 (D p=0. 66* Fy==0. 66* 355. 0=234. 3 MPa

M nor Akiostxiske Q. *Fy =0. 75* 355. 0=266. 25: MPa Desi gn Menmber 21, EQUAL LOA'
Maj or Bendi” Fv%1°7°“ré’r‘3$%6?€‘”§éndl ng Stress:

Design Member 11, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F, 23.68 < 234.3 OK 90% under
Compressive Bending Stress:
f, < F, 23.68 < 234.3 OK 90% under
Design Member 11, EQUAL LOAD, Major Shear
fwz <F,, 22.5<142.0 OK 84% under
Design Member 11, EQUAL LOAD, Major Deflection
8 <L/250,0.78 < 3.2 mm OK 76% under
Design Member 11, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, < F,. 0.84 £266.25 OK 100% under
Compressive Bending Stress:
f, <F, 0.84 <266.25 OK 100% under
Design Member 11, EQUAL LOAD, Minor Shear
f, <F,, 0.07 < 142.0 OK 100% under
Design Member 11, EQUAL LOAD, Minor Deflection
8§ <L/250,0.01 < 3.2 mm OK 100% under _
Design Member 11, 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 11, 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 11, EQUAL LOAD, Compression
f,<F,, 0.0 <207.46 OK 100% under

Design Member 11, EQUAL LOAD, Bending + Tension
fa/Fl+fbx/Fbx+fbylFby=19.09/213.0+23.68/234.3+0.84/266.25=0.19 <1 OK 81% under

Design Member 11, EQUAL LOAD, Bending + Compression
f/F,=0.0/207.46=0.0 < 0.15 .40
¢a/¢a+¢ﬂé/®ﬁg+¢ﬁq/(bﬁ\y:O'0'/207'46+23'68/234'3"'0'84/266'25:0'l <1 OK 90% under
Design Member 11, EQUAL LOAD, Sway
A <Y/300.0, 0.63 < 800.0/300.0=2.67 mm OK 76% under
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fb <_ Fb, 1.14 < 234.3 OK 100% under Conpressive Bending Stress: fb <_F. ~
1.14 5 234.3 OK 100% under Design Menber 21, EQUAL LOAD, Maj or Shear fv.
< F, 0.78:5 142.0 K 99% under Design Menber 21, EQUAL LOAD, Maj or

Def | eckjon, .5< /2591 0.01 < 5,4 mm OK 100% under Design Menmber 21, EQUAL
LOAD, éh&&h%g_mg‘b%_@%h ! nding Stress: fb <_ Fb, 41.56< 266.25 OK 84%
under G@‘Q r'éssive Bending Stress: fb < Fb, 41.56< 266.25 OK 84% under

Desi gn shNesbeins21l, EQUAL LOAD, M nor Shear f~<_ F, 2.4<_ 142.0 OK 98% under
Desi gn Menber 21, EQUAL LOAD, M nor Deflection S5 L/250, 0.61 5 5.4 nm K
89% under Design Menber 21, EQUAL LOAD, Tension On gross area ft < Ft,
0.21 < 213.0 OK 100% under On net area f, < Frr 0.21 < 245.0 K 100%
under Degi gn Menber 21, EQUAL LOAD, Sl enderness KX*L,,/ra 1.0*

1350. 0/ . 65=9. 88 < 300.0 OK 97% under Ky*LyjrY 1.0* 1350.0/77.98=17.31 <
300. 0 OK 94% under Design Menber 21, EQUAL LOAD, Conpression fa 5 Fa, 0.05
202. 71L.d3ad cadoBE@UAL UBADgNn Menber 21, EQUAL LOAD, Bendi ng + Tension

f a/ Ft +f bxIsEoMRef by/ Fov=0. 21/ 213. 0+1. 141234. 3+41. 56/ 266. 25=0. 16 < 1 OK 84%
under  Degdisgra MBFkre0.6215,0=-FEQUARa LOAD Bendi ng + Conpression fal/Ta

0. 0/ 20207 ikeBa Q-0s:F, -0.54H.0=245.608 r pu, ' dya+~p~/ ~p~+~R~ (DO P

0. 0/ 202F Fd4+d =(144752844284ka 56/ 266. 25=0. 16 <_ | OK 84% under Design Menber 21,
EQUAL Lma;ax(myl(ﬁ/ri—my‘[(ﬂﬂﬁoﬁ)lﬁaolZQO(KO/WWOIB/ 300. 0=2. 67 n”mm OK 53% under
Page 34rqfi-klRPR8EKIFg-designs nepbes 22 Members: 22 G oup: W Section: W
12x87 Leoads6as e FQr, $=63A8s5. 0906 35 :PrdViRax Lk §F 0SS _ar ea

F, =0. 6* FappQe 6> 355. 0= 213.0 'viPa On net area Ft 0.5*F,,=0.5*490.0=245.0

%ﬂ F, A 14" by 0,00 4135560551421 0EMPa

Minor Axis:
F,=0. /S*F =(.75%355.0=266.25 MPa
Design Member 12, EQUAL LOAD, Major Bending
Tensile Bending Stress: .
f, <F,,23.68 <234.3 OK 90% under .
Compressive Bending Stress:
fi, < 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
8 <L/250,0.78 < 3.2 mm OK 76% under
Design Member 12, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,, 0.84 <266.25 OK 100% under
Compressive Bending Stress: i
fi, <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+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 12, EQUAL LOAD, Compression
f, <F,, 0.0 <207.46 OK 100% under
Design Member 12, EQUAL LOAD, Bending + Tension
fa/F‘+fbx/Fbx+fby/Fby=19.09/213.0+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 ..¢0
¢u/¢a+¢[}§/<bﬁé+¢ﬁ\}/®w=0.0/207.46+23.68/234.3+0.84/266.25:0.l < 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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Kl /r=max(Ka*l/r,,,K *I'/ry)=max(1. 0* 1350.0/136. 65, 1. 0* 1350.0/77.98)=17. 31
Fa (I-(KL/r)2/(2*Cc2))*F/ | FS=(1-17. 312/ (2*105.44' -))*355.0/ 1. 73=202. 71 MPa
b/t=153. 67/ 20.57=7.47 5 65/v(Fy,)=65/x(355.0)=9.06 .. b0 EsyTlov t6 Xoaa;tr
Il ay~ 466* Fy=0. 66*355. 0=234.3 MPa M nor Axis. Fe

.75 T 36502662 Ra—bBesi gn Menber 22, EQUAL LOAD, Maj or Bending
Tensi Igfo ‘é‘\i‘nb’l ng Stress: fb 5 Fb. 1.14 5 234.3 OK 100% under Conpressi ve
Bendi ngust: hess: fb < Fb, 1.14 < 234.3 OK 100% under Design Menber 22, EQUAL
LOAD, Major Shear fl<_ IF, 0.78:5: 142.0 OK 99% under Design Menber 22,
EQUAL LOAD, Major Deflection S <_ L/250, 0.01 < 5.4 nm K 100% under
Design Mepber 22, EQUAL LOAD, M nor Bending Tensile Bending Stress: fb <
F. 41.56 K 266.25 OK 84% under Conpressive Bending Stress: fb < Fb, 41.56
< 266. 25 OK 84% under Design Member 22, EQUAL LOAD, M nor Shear f" 5 F,
2.4 < 142.0 OK 98% under Design Menber 22, EQUAL LOAD, M nor Defl ection

, S < Lbad@ase: EQUAL BOADIM OK 89% under Design Menber 22, EQUAL LQOAD, :
Tensi orFOm.ogtPess area ft < Ft, 0.21 < 213.0 OK 100% under On net area ft
5 Ft, On2dssarea FRAGFH0.GKS1Q0%WMnder Design Menmber 22, EQUAL LOAD,

Sl endermaes sea FKX3E ~0.7+498.0<2450P4. 350. 0/ 136. 65=9. 88 < 300. 0 OK 97% under

Ky* Ly/ rey-ol4«F}%.4:53501400 MPA. 98=17. 31 300. 0 OK 94% under Design Menber 22,
EQUAL LOAR:x(1{CORIK @58 han.ofsen.od36 65a0«s0.007.8)=202. 71 OK 100% under Desi gn Menber
22, EQUAL-kOAHR,-cBawdisag-1006T@N&Gi401)+355.0/1.7=207.46 MPa
f al Ft +faxsFhxotsh-bvwl Ewa0-62462 8)39.43+1p0 /1334 Xx3d k. 56/ 266. 25=0. 16 <_ 1 K 84%
under s g0, Menber 22, EQUAL LOAD, Bending + Conpression falFa
0. 0/ 2020, 21 =050 Qo <0.60-F 166:355.0-2303 Med (D, , , +~py/ 4yp~+~pV _
Q/p~, =R0:04R02. 71+1. 14, - 234. 3741. 56/ 266. 25=0. 16 <_ 1 OK 84/ 0 under Desi g.d
Menber FR275*EQJALSICRER MBpay A< Y/ 300.0. 0.63:5 800.0/300.0=2.67 nm OK 76%
under [pa'g@'leglgerdﬁ, EQU)yg. LOAD, Major Bending

Tensile Bending Stress: .
f, <F;, 23.68 < 234.3 OK 90% under
Compressive Bending Stress:
f, <F, 23.68 <2343 OK 90% under
Design Member 13, EQUAL LOAD, Major Shear
f, <F_ 22.5<142.0 OK 84% under
Design Member 13, EQUAL LOAD, Major Deflection
5 < 1/250,0.78 < 3.2 mm OK 76% under
Design Member 13, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,, 0.84 < 266.25 OK 100% under
Compressive Bending Stress:
f, < Fy, 0.84 <266.25 OK 100% under
Design Member 13, EQUAL LOAD, Minor Shear
f, <F,, 0.07 < 142.0 OK 100% under
Design Member 13, EQUAL LOAD, Minor Deflection
8 <1./250,0.01 <3.2 mm OK 100% under o
Design Member 13, EQUAL LOAD, Tension e
On gross area f, < F, 19.09 <213.0 OK 91% under .
On netarea f, <F,, 19.09 < 243.0 OK 92% under _
Design Member 13, EQUAL LOAD, Slenderness
K *L /r,=1.0%800.0/136.65=5.85 < 300.0 OK 98% under
Ky*Lyfry=1.0*800.0/77.98=10.26 <300.0 OK 97% under
Design Member 13, EQUAL LOAD, Compression
f, <F,, 0.0 <207.46 OK 100% under
Design Member 13, EQUAL LOAD, Bending + Tension
f /F 6 /F Hy/Fy =19.09/213.0+23.68/234.3+0.84/266.25=0.19 < | OK 81% under
Design Member 13, EQUAL LOAD, Bending + Compression
f/F,=0.0/207.46=0.0 < 0.15 .40
¢Q/CDG+¢ﬁ§/¢ﬁi+¢m/’%w:0.0/20?.46+23.68/’234.3+0.84/’266.25:0.1 < 1 OK 90% under
Design Member 13, EQUAL LOAD, Sway
A <Y/300.0, 0.63 < 800.0/300.0=2.67 mm OK 76% under

.

D QI
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Checki ng desi gn nenber 23 Menbers: 23 Goup: W Section: W12x87 Load
Case: EQUAL LOAD FY= 355.0 ,MPa On gross area F, =0.6*Fv=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
=max (1. 0*2816. 03/
o 1 Fa
(1-(KLGFOYSP§@1(] *CCZ))*F i FS= (1 36. 112/ (2*105. 442))*355. 0/ 1. 79=186. 68 MPa
b/ t =153ecod/M2s857=7. 47 < 65/ v(Fv. ) =65/v' (355.0)=9.06 ~0 ZEXnov t6 Xorta;rr
Mar ~op AE—+r6; Ap < Le .. ~0 (Ap=0.66*FY 0.66*355.0=234.3 MPa M nor AXis:
Fb=0. 75* Fy=0. 75* 355. 0=266. 25 MPa Desi gn Menber 23, EQUAL LOAD, Maj or
Bending Tensile Bending Stress: fb < Fb, 36.9 < 234.3 K 84% under
ConpressiMe Bending Stress: fb < Fb, 36.9:5 234.3 K 84% under Design
Menber 23, EQUAL LOAD, Major Shear f,,. < F, 6.13 < 142.0 K 96% under
Design Menber 23, EQUAL LOAD, Major Deflection S < L/250, 5.87< 11.26 mm
oK 48%#&@5®@Q%LMr 23, EQUAL LOAD, M nor Bending Tensile Bending
Stress: Ff-MPapp 14,91 < 266.25 OK 94% under Conpressive Bendi ng Stress:
fb < FbOnetas 94FR6FG30625.033-OI% under Desi gn Menber 23, EQUAL LOAD, M nor
Shear  Pnnetaa FAESF, 053008455020 OK 100% under Desi gn Menber 23, EQUAL LOAD,
M nor Défl4eigtdons SIOMp50, 0.13 _< 11.26 nm OK 99% under Desi gn Menber
23, EQUAI=MaAP)r Kahsimen 0G0 GRosd - 04p09g 7 181=1626Ft | 0.0 < 213.0 OK 100% under
On net BrE&LMHE(Q2<CHEE/FH(100.26724185.0°)OK5. 1009 ¢rdber  Desi gn Menmber 23, EQUAL
LOAD, Shenslennoss KesiNFesa15.009 28 18. Batov b36u6&=20. 61 <_ 200. 0 OK 90% under
Ky, * L, JMapop 404:2816. 03/ 77.98=36. 11 5 200.0 OK 82% under Design Menber 23,
AL LOAD, - QoppteEdsi06n1355.0-234.3 MPa

Minor Axis:

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

Design Member 14, EQUAL LOAD, Major Bending

Tensile Bending Stress:
fi < Fy, 23.68 < 234.3 OK 90% under
Compressive Bending Stress:
f, <Fp, 23.68 <234.3 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 <L/250,0.78 < 3.2 mm OK 76% under

Design Member 14, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, < F,, 0.84 <266.25 OK 100% under
Compressne Bending Stress:
f, <F,, 0.84 £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 <L/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.y/ry=l.0*800.0/77.98=10.26 < 300.0 OK 97% under

Design Member 14, EQUAL LOAD, Compression
f,<F,00< 207.46 OK 100% under

Design Member 14, EQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fby/Fby=l9.09/213.0+23.68/234.3+0.84/266.25=0.19 <1 OK 81% under
Design Member 14, EQUAL LOAD, Bending + Compression
f,/F,=0.0/207.46=0.0 < 0.15 .40
¢a/¢a+¢ﬂ.§’/¢ﬁ§*¢B\,:/(DB\IFO'O/Z(W'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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fa < Fa, 58.81 < 186.68 OK 68% under Design Menber 23, EQUAL LQOAD, Bendi ng
+ Tension fa T, +f bx/ Fbx+f by/ Tbv 0. 0/ 245. 0+36. 9/ 234. 3+14. 91/ 266. 25=0. 21 | K
79% under Design Menber 23, EQUAL LOAD, Bending + Conpression Axial

Rati ogf ; | ) 5Vaj or

Rat i o= IR 115 - - ) =0. 85*36. 9/ ((1-58. 81/ 2424. 62) *234. 3) =0. 14
M nor &apivw=Cny*fb)J((I-fa/F e%)*Fb ,)=0.85*

14. 91/ fe¢ion: B&2xG1/ 789. 51) *266. 25) =0. 05 Axi al Rati o+Maj or Rati o+M nor

Rat i 0=@=32+8. 14+0. 05=0.5 < | OK 50% under

fal (0.6*Fy, ) +f bx/ Tbx+f b, , JFbv, =58. 81

/ (0. 6*355{ 0) +36. 9/ 234. 3- 14. 91/ 266. 25=0. 49 >= | OK 51 % under Design Menber
23, EQUALLLOAD, Sway Al'5 Y1300.0, 0.63 5 800.0/300.0=2.67 mm OK 76% under
Page 36 of 106 Checking design nenber 24 Menbers: 24 Goup: W Section: W
12x87 Load Case: EQUAL LOAD FY=355.0 MPa On gross area

Ft =0. keaq Case* BOWAI-b@AD) MPa On net area Ft=0.5*F,,=0.5*490. 0=245.0 MPa
F,, =0. 4¥B¥L22 4» 355, 0=142. 0 MPa

KI / r =méR €S areaff P& FROC-3P P NP My (1. 0* 2000. 0/ 136. 65, 1. 0* 2000. 0/ 77. 98) =25. 65
Fa (I -?(n@r?fjaér PRSP FENP B8=( 1- 25. 652/ (2* 105.442))*355.0/1.76=196. 17 MPa
b/ t =153, 8TF 03P 4MPe65/ i i (Fy. ) =65/ Ni (355.0)=9.06 ..4)0 Es/tiov is Xozayt
Mat pop KB=max(H,Ipg, i, freax(1.0+381003(159.60 1 @81 GBA 13$=3601 66* 355. 0=234. 3 MPa M nor

AXi s: EFdOKZGHEYQF S« 855 1'0=08 67 2555MP-Besigla Menber 24, EQUAL LOAD, Maj or
Bendi ngy/t=1Beriisi-6 1 BesydF prgs/ &156.05995 b TsgnofXou2dr 97 < 234.3 OK 91% under

Conpr eggivweisBendi ng Stress: fbbFb, 21. 97<234. 30K91%under Desi gn Menber 24,
EQUAL WoAB, tVRp8Fo-SHEPARS 0Fj4.MPapy - 2 81 < 142.0 OK 98% under Desi gn Menber
24, EQYAYP4©AD, Major Deflection S < L/250, 0.87<_ 8.0 mm OK 89% under -
Desi gn WEfber /47 UBEJAMP 0AD, M nor Bending Tensile Bending Stress: fb <
Fb, 7.%ﬁ?lgﬁzgggr%*‘bko‘@%'%"{flh%‘é‘i’"g Conpr essi ve Bending Stress:

s
f, < Fy, 36.9 <234.3 OK 84% under
Compressive Bending Stress:
f, < Fy, 36.9 <234.3 OK 84% under
Design Member 15, EQUAL LOAD, Major Shear
f,<F, 6.13<142.0 OK 96% under
Design Member 15, EQUAL LOAD, Major Deflection
8 <L/250,5.87 <11.26 mm OK 48% under
Design Member 15, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy, <Fy, 14.91 £266.25 OK 94% under
Compressive Bending Stress:
f, <Fp, 14.91 266.25 OK 94% under
Design Member 15, EQUAL LOAD, Minor Shear
f, <F,, 0.35 < 142.0 OK 100% under
Design Member 15, EQUAL LOAD, Minor Deflection
& <£1./250,0.13 < 11.26 mm OK 99% under
Design Member 15, EQUAL LOAD, Tension . .
On gross area f; <F, 0.0 <213.0 OK 100% under ) .

On net area ﬂ <F, 0.0 <245.0 OK 100% under
Design Member 15, EQUAL LOAD, Slenderness
K *L,/r,=1.0+2816.03/136.65=20.61 < 200.0 OK 90% under
K),*Lyjrv=l .0%2816.03/77.98=36.11 < 200.0 OK 82% under
Design Member 15, EQUAL LOAD, Compression
f,<F,, 58.81 < 186.68 OK 68% under
Design Member 15, EQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fby/Fby=0.0/245.0+36.9/234.3+14.91/266.25=0.21 <1 OK 79% under
Design Member 15, EQUAL LOAD, Bending + Compression
Axial Ratio=fa/Fa=58_.81/186.68=0.32
Major Ratio=Cmx+f_/((1-f/F', )*F, )=0.85%36.9/((1-58.81/2424.62)*234.3)=0.14
Minor Rati0=Cmy*fb)/((l-fa/F'e\,)*Fb\,)=0.85*14.91/((1-58.81/789.5 1)%¥266.25)=0.05
Axial Ratio+Major Ratio+Minor Ratio=0.32+0.14+0.05=0.5 < 1 OK 50% under
fa/(0.6*F\_,)+fbx/Fbx+fb\/Fby=58.81/(0.6*355.0)1-36.9/234.3+14.91/266.25=0.49 >=1 OK 51% under
Design Member 15, EQUAL LOAD, Sway
A £Y/300.0, 0.63 < 800.0/300.0=2.67 mm OK 76% under
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fb < Fb, 7.09 <_ 266.25 K 97% under Design Menber 24, EQUAL LQOAD, M nor
Shear ff, < F, 0.025 142.0 OK 100% under Desi gn I\/bnber 24, EQUAL LQOAD,
M nor Defl ecti on 65 L/250, 0.43!5 8.0 nm OK 95% under Design Menber 24,
EQUAL . ea ft < Ft, 0.05 213.0 OK 100% under On net
area 00% under Design Menber 24, EQUAL LQOAD,
‘%s *Lx/ra 1.0%2000. 0/ 136. 65=14. 64 < 200.0 OK 93% under Ky.*LjrY

- 1. 0* 20060 17x67 98=25. 65 < 200. 0 OK 87% under Design Menber 24, EQUAL LQOAD,
a < Fa, 63.45 <_ 196.17 K 68% under Design Menber 24, EQUAL
LOAD, Bendi ng + Tension fa/Ft +f bx/ Fbx+f by/ Fby
0. 0/ 245. 0421. 97/ 234. 3+7. 09/ 266. 25=0. 12 | OK 88% under Desi gn Menber 24,
Bendi ng + Conpression Axial Ratio=fa/Fa 63.45/196.17=0.32 Mj or
x/ ((1-fal F ex)*Fbx)=0.85*21.97/((|-63.45/4806. 82)*234. 3)=0. 08
M nor Ratio=Cny*fb,;
((1-f doa'degase=BQYAD LEHAD. 09/ ( (I - 63. 45/ 1565. 2) *266. 25) =0. 02  Axi al
Rat i o+Majf6roNRat i o+M nor Rati 0=0. 32+0. 08+0. 02=0.43 5 | OK 57% under
fal (0. 69 Fextpsafchbc0 BT )C*HRIHOFRD/EES. 45! (0. 6* 355. 0) +21. 97/ 234. 3+7. 09/ 266. 25=0. 42
>= | OKOG8%eafrderr,~-Dediogrisiviiser 24, EQUAL LOAD, Sway A:5 Y/300.0, 0.43<_
800. 0/ 30.4052.465%5.0vm2.OKPB4% under Page 37 of 106 Checki ng design nenber 25
I\/Errbersm/%x(a*loyg #/r YAhaxBee0000n36.68V.2r@7/ 7. bpagesCase: EQUAL LOAD Fy==355.0 MrPa
On gr oss=@axes? L =\ p@tsliym@s;@baﬁﬂm)*zsl@ B=1bamrOn net area
Ft =0. 5*#r-506705 49017 Qe245)=B(555:01-B86 .46, Tedy & ¥oynaz0. 4* 355. 0=142. 0 MPa K |/ r - max
(KX * Lagopacky, * 1 /r,)=ma x (1.0 * 2 000.0/ 13 6.6 5,1.0 * 2000.0/7
7..98) =28,<6.. 500 ®g=0.66+F =0.66+355.0=234.3 MPa

(1- (Mkd-rys2/ ( 2*002) ) *FyJFS=(1- 25. 652/ (2*1 05. 442)) *355. 0/1.76=196.17 MPa
b/t =153@7F G0 B7E70=2p-22MIg5/ v' * (Fy. ) =651' J(355.0)=9.06 .'.4>0 Y-67 TIOV to
Xoi t a; *tS'g"WUd EQUAlGLOARMYier Bending)) cp0=0. 66* F, =0. 66* 355. 0=234.3 MPa M nor
Axi's: RSB TEVEYES) (51 355. 0=266. 25 MPa Design Menber 25, EQUAL LOAD, Mj or
Bendi n "o_ D ive Bending S

mpressne ending Stress:
" f,<F,,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 < L7250, 0.87 < 8.0 mm OK 89% under
Design Member 16, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F, 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
o 8 <L/250, 0.43 < 8.0 mm OK 93% 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
K),*Ly/ry=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
£ /F i /Fp, By F,,=0.0/245.0+21.97/234.3+7.09/266.25=0.12 < 1 OK 88% under
Design Member 16, iiQUAL 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

a €x
Minor Ratio=Cmy *fb H(E-E/F' )*Fy )= =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/(0-6*Fy)+fbx/Fbx+fb»/Fbv=63-45/(0-6*355-0)+2l~97/234-3+7-09/266~25:O-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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Tensile Bending Stress: fb < Fb, 21.97<_ 234.3 K 91% under Conpressive
Bendi ng Stress: fb<Fbl 21.97<234.3 OK 91% under Design Menber 25, EQUAL
LOAD, Major Shear f, s Ft., 2.81 < 142.0 OK 98% under -Design Member 25,
EQUAL 4,0AD) . . L/ 250, 0.87< 8.0 mm OK 89% under . Design
—2¢ BABE or—Bendi ng Tensile Bending Stress: fb <_ F. 7.09

Goo: Corrpresswe Bending Stress: fb < Fb, 7.09 5 266. 25
oK 97%;eurad&nz®e3| gn Menber 25, EQUAL LOAD, M nor Shear f" < F, 0.02 s
142.0 % under Design Member 25, EQUAL LOAD, M nor Deflection 6 <

L/ 250.0.48 < 8.0 mm K 95% under Design Menber 25, EQUAL LOAD, Tension On
gross areq ft < Ft, 0.0 < 213.0 OK 100% under On net area ft 5 Ft, 0.0 <_
245. 0 OK _100% under Design Menber 25, EQUAL LOAD, Sl enderness K, t*Lx/rX
1. 0*2000. 6. 65=14. 64 < 200.0 OK 93% under

Ky, *L, Jry=1. 0*2000. 0/ 77. 98=25. 65 5 200.0 OK 87% under Design Menber 25,
EQUAL LoadGaseoERUAISLOAD a < F, 63.45 < 196.17 OK 68% under Desi gn Menber
25, EQU#3S30GRB, Bendi ng + Tension

f a/ Ft +fGXlosbxa#{=-DyF Fe30.004324820+21. 97/ 234. 3+7. 09/ 266. 25=0. 12 < 1 K 88%
under @eskeguF-NeRper42824sBQUAL LOAD, Bendi ng + Conpression Axi al

‘Rat i o=frafoRer 63«34DFUu9EMA7=0. 32 Maj or

Rat i o=@ A1 (K144 mh 1 @3e)od Bz ps-10 BB021989 7966 ( 1- 63. 45/ 4806. 82) *234. 3) =0. 08
M Nor  F=(1-(KL/n(2+Cch)*F JFS=(1-25.65%(2%105.442))%355.0/1.76=196.17 MPa

Rat i o= @/’f%ﬂ%iéb/d((i@émﬁadaH(Fa}so/)(’SEbyw)s 050 85/416v @Xby(rfk- 63. 45/ 1565. 2) *266. 25) =0. 02
Axi al Radp+Maj or Rati 0+M nor Rati 0=0. 32+0. 08+0. 02=0.43 < | OK 57% under
fal (0. 6%FEY, )¢ fdyo/obipxa-felys Fi3234 368a 451 (0. 6+355. 0) +21. 97/ 234. 3+7. 09/ 266. 25=0. 42
>= | OKkuip8%sunder Design Menber 25, EQUAL LOAD, Sway A< Y/ 300.0, 0.63 <_ '
800. 0/ ,"o0.79E20- BT MBo% under Page 38 of 106 Checki ng desi gn nenber 26
I\/enber'ées'g"’)&m@fd)hﬁm“WLOSBC‘t‘alJ%ﬁe"d'W 12x8 7 Load Case: EQUAL LOAD

Tensile Bending Stress:
fy, <F., 21.97 <234.3 OK 91% under

Compressive Bending Stress:
f, < Fy. 21.97 < 234.3 OK 91% under
Design Member 17, EQUAL LOAD, Major Shear
f,<F, 2.81 <142.0 OK 98% under :
Design Member 17, EQUAL LOAD, .\Iajqr Deflection
8 <L/250, 0.87 < 8.0 mm OK 89% under
Design Member 17, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <Fy, 7.09 < 266.25 OK 97% under

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

Design Member 17, EQUAL LOAD, Minor Shear
f, <F,, 0.02 < 142.0 OK 100% under

Design Member 17, EQUAL LOAD, Minor Deflection
8 <1/250, 0.43 < 8.0 mm OK 95% under )
Design Member 17, EQUAL LOAD, Tension P
On gross area fI <F, 0.0 £213.0 OK 100% under .

On netarea f; <F, 0.0 <245.0 OK 100% under

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

K *Lr=1 0%2000.0/77.98=25.65 < 200.0 OK 87% under

De5|gn Member 17, EQUAL LOAD, Compression
fa < Fa, 63.45 <196.17 OK 68% under

Design Member 17, EQUAL LOAD, Bending + Tension
£/F /P Hy/F =0.0/245.0+21.97/234.3+7.09/266.25=0.12 < 1 OK 88% under

Design Member 17, EQUAL LOAD, Bending + Compression
Axial Ratio=f /F,=63.45/196.17=0.32

Major Ratio=Crx+f, /((1-f,/F', )*F, )=0.85+21.97/((1-63.45/4806.82)*234.3)=0.08

Minor Ratio=Cmy*f, /((1-f,/F'_ }¥F, )=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
[,/(0.6*F )+fy /Fy +f, /F, =63.45/(0.6%355.0)+21.97/234. 3+7.09/266.25=0.42 >= 1 OK 58% under

Design Member 17, EQUAL LOAD, Sway
A £Y/300.0, 0.63 < 800.0/300.0=2.67 mm OK 76% under
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F'=355.0 MPa On gross area Ft=0.6*F, 0.6*355.0=213.0 MPa. On net area -
Ft =0. 5*Fa 0.5*490. 0=245.0 MPa F, =0.4*Fy 0.4*355.0=142.0 MPa I
KI/r=max(Kx*I/rx, KY*l/r,,)=max(1. 0" 2816.03/136.65, 1. 0*2816.03/77.98)=36.11 -

Fa(1-(KL/r)2/(2*Cc2))*Fy/ FS=(| - 36. 112/ (2*105. 442))*355. 0/ 1. 79=186. 68 MPa
b/t= 1&3!@!219 desygnimem Qﬁﬁl}!lﬁy )=65/"'1(355.0)=9.06 ..~0 Esytiov is Xo ii
ot XT Meofoprafk op A, io: AR <_ L, .-. O op=0.66*FY=0. 66*355. 0=234. 3 MPa

M nor g&'or?mf 0. 75* Fy=0. 75*355. 0=266. 25 MPa Desi gn Menber 26, EQUAL LOAD,
Mpj or Bending Tensile Bending Stress: fb < Fb, 36.9 < 234.3 K 84% under
Conpr essi ye Bending Stress: fb <_ Fb, 36.9 <_ 234.3 OK 84% under Design
Menmber 26f EQUAL LOAD, Major Shear fv < F,, 6.13 5 142. 0 OK 96% under
Desi gn Mefrber 26, EQUAL LQAD, Major Deflection 8<_ L/250, 5.875 11.26 mm
K 48%mder Desi gn Menber 26, EQUAL. LOAD, M nor Bending Tensile Bending
Stress: fb 5 Fb, 14.91 < 266.25 OK 94% under Conpressive Bending Stress:
fb <_Lbhd CbeOtquASEOAD OK 94% under Design Menber 26, EQUAL LOAD, M nor
Shear Hd3550mpaFL., 0.35 <_ 142.0 OK 100% under Design Menber 26, EQUAL
LOAD, Mn@msamfb@cLb95530513<)\Lp4250 0.22<_ 11.26 mm OK 98% under Design
Menber @QetarQMFEWoofﬁmmPQn On gross area fc < F, 0.0:5 213.0 OK 100%
under FQ@4neJo4Q55Qa14f0Mﬁ, Ft, 0.0 < 245.0 K 100% under Desi gn Menber 26,

EQUAL h@éma\a&l@rmm@asa oK batsé @1 4of1% BB 6,031 136. 65=20. 61 5 200. 0 OK 90%
under FK-Yl (kL/F Y’*ICC FoB 1650803 [0598736.04 3oFss40Qp0 OK 82% under  Desi gn Menber

AL ; 1BSSdsQBsshAs & Fdse 8y 8Lo5a86. 68 OK 68% under Design
I\/bnber _[ 7 7 OAD%S’Bén(d?ngg+ 'I§’2r1z§x:5?lonl o

Fl +f, Z Qp)é'hf J:b)gé Ebo &=095.020:44 5p0+36. 9/ 234. 3+14. 91/ 266. 25=0.21 5 | OK 79%
. er iesk@n I{’/brrber 26, EQUAL LOAD, Bending+ Conpression Axial Ratio=fal/Fa
58. 81/ ¥36.768=015825.0=266.25 MPa
Design Member 18, EQUAL LOAD, Major Bending
Tensile Bending Stress:
fy, <F, 36.9 <234.3 OK 84% under
Compressive Bending Stress:
fy, < Fy, 36.9 <234.3 OK 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
8 <L/250,5.87 < 11.26 mm OK 48% under
Design Member 18, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy <F, 14.91 £266.25 OK 94% under
Compressive Bending Stress:
f, Fp, 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 <L/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)/ry=1.0*2816.03/77.98=36.1 1 £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
£o/F o/ Fo iy /Fy,, =0.0/245. 0+36.9/234.3+14.91/266.25=0.21 < 1 OK 79% under

Design Member 18, EQUAL LOAD, Bending + Compression
Axial Ratio=f /F =38.81/186.68=0.32

Major Ratio=Cmx*f, /((1-f/F', )*F )=0.85¢36.9/((1-58.81/2424.62)*234.3)=0.14

a ex

Minor Ratio= Cmy*f, /((l -f/F' )*Fy ) =0.85+14.91/((1-58.81/789.51)*266.25)=0.05

a” ey
Axial Ratio+Major Ratio+Minor Ratio=0.32+0.14+0.05=0.5 < 1 OK 50% under
£(0.6+F )+f, JF, +f /F, =58.81/(0.6+355.0)+36.9/234.3+14.91/266.25=0.49 >= 1 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
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Maj or

Rati o= Crrx*fbx/((l-fa/F',,)*Fbx) =0. 85#36. 9/((1 58. 81/ 2424. 62) #234. 3) =0. 14

M nor Ratio=Cny*fbyl ((1-fa/F e ,)*Fby)=0.85* 14.91/((1-58.81 /

789. 5:1%*266 25)=0.05 Axi al Ratl o+Maj or Rati o+M nor

Rat i obhgeking desigi-member 19K 50% under

fa/ 0. 696 #+% bx/ Fbx+f b~, / Foy==58. 81/ (0. 6#355. 0) +36. 9! 234. 3+14. 91/ 266. 25=0. 4
9 {glg\rggler Desi gn Menber 26, EQUAL LOAD, Sway A!'5 Y/300.0, 0.63 <_

800 o/ (5(50 67 mm OK 76% under Page 39 of 106 Checking design nmenber 27
Menber s oup: CustonR Section: CHS 114.3 x 6 0O Load Case: EQUAL LOAD
FY=355.0 a 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 F, =0. 4*F, =0. 4*355. 0=142. 0 MPa

Kl /r= [rx,Ky.*I'/ry.)=max(1. 0*3122. 9/ 38.35,1.0*%3122. 9/ 38. 35) =81. 43
Fa (1-(KL/r)2/(2*Cc2))*F / FS=(1-81.43""'-,"'(2*108.06'-))*355.0/1.9=134.08
MPa  IYRja@f C4%d: $Qlljth_(§,§|jFY-0 66%355. 0=234.3 MPa M nor Axis: Fe 0.66*FY
0. 66*355 2. 3 MPa Design Menber 27, EQUAL LOAD, Major Bending Tensile
Bendi ngO§LJSSE%§§F —ofelr $.6Fb50-33.8dp<_ 234.3 OK 98% under Conpressive Bendi ng

Stress: O,f’k[a,%a[l:i@,:,*p&()gago% 234 OK 98% under Design Member 27, EQUAL LOAD,

Maj or She@{*F J4\133§0 o o@pP2 < 142.0 OK 100% under Design Menber 27, EQUAL

LOAD, Nﬁibr%axpe @QMJR‘Q\U0513%_0/15(/62561,135@0/-996—13-21 49 mm OK 52% under Design
g/gzbg(r) 6$ (A"f Ay M 5ok, Ben *990/17-532%%1'\1‘1% Bending Stress: fb < Fb, 0.6<

) S: fb <_ Fb, 0.6< 234.3 K
100% unKb aﬁ: 24 % 6 m)g’%@?’% Ld&% JMg B Ghear ™ | < F,., 0.01 <_
142.0 O

ynp@;FJgggs,ggﬁng\@mgr 27 EQUAL LOAD, M nor Deflection S <
L/ 250, ¢ 75.:5 12.49"nm OK 94% under | @

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

Design Member 19, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, < F,, 1.14 <234.3 OK 100% under
Compressne Bending Stress:
f, <F,. 1.14 < 234.3 OK 100% under

Design Member 19, EQUAL LOAD, Major Shear
f, <F,, 0.78 < 142.0 OK 99% under

Design Member 19, EQUAL LOAD, Major Deflection
8 <L/250,0.01 < 5.4 mm OK 100% under

Design Member 19, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <Fp, 41.56 <266.25 OK 84% under

Compressive Bending Stress:
f, <F,, 41.56 < 266.25 OK 84% under

Design Member 19, EQUAL LOAD, Minor Shear
f,<F 2.4 <142.0 OK 98% under

Design Member 19, EQUAL LOAD, Minor Deflection
8 <1/250,0.61 < 5.4 mm OK 89% under

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

K),*Ly/r‘_.=l.0* 1350.0/77.98=17.31 < 300.0 OK 94% under

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

Design Member 19, EQUAL LOAD, Bending + Tension
fa/Fﬁfbx/Fb;ﬁfby/Fb,FO-Z1/213-0+1 .14/234.3+41.56/266.25=0.16 < 1 OK 84% under

Design Member 19, EQUAL LOAD, Bending + Compression

f/F,=0.0/202.71=0.0 < 0.15 .. ¢0

¢a"¢a+¢{5‘/®5§+¢[}wf¢ﬁWZO-O’QOZ'71+1 .14/234.3+41.56/266.25=0.16 < 1 OK 84% under
Design Member 19, EQUAL LOAD, Sway

A £Y/300.0, 1.24 < 800.0/300.0=2.67 mm OK 53% under
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Desi gn Menmber 27, EQUAL LOAD, Tension On gross area f,< F, 0.0 < 213.0 XK
100% under On net area f, < Ft, 0.0 S 245.0 OK 100% under Design Menber
27,0I EQUAL LOAD, Sl enderness Kx*Lx/ra 1.0*3122.9/38.35=81.43 200.0 OK 59%
under _Ky,*Lti/ry=l .0*3122.9/38.35=81.43 < 200.0 K 59% under Design
anberCheckgmmesugmnem%arpi ion fa 5 Fa, 17.45 < 134.08 OK 87% unger
Desi gn \mm%ép 27, EQUAL LOAD, Bending + Tension falFt+fbx/Fbx-fby/Fby=0
.0/ 245.?@5(‘;5,\3,2_(8234. 3+0.6/234.3=0.02 | OK 98% under Design Menmber 27, EQUAL
LOAD, Bending + Conpression fa/Fa 17.45/134.08=0. 13 5 0.15 .". O

~/ cG~+p~i JR5: p~~pWEL7. 45/ 134. 08+3. 82/ 234. 3+0. 6/ 234.3=0. 15 < | OK 85% under
Desi gn Menfber 27, EQUAL LOAD, Sway A< Y/ 300.0, 1.24<_ 800.0/300.0=2.67 mm
K 53% under Page 40 of 106 it it Checking design nenber 28 Menbers: 28
G oup: Toston? Section: CHS 114.3 x 6 0 |i 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*da¢0ase-48QUAEALBAD MPa F, =0. 4* Fy=0. 4*355. 0=142. 0 MPa

KI /- mag £46K0 Mba X, Ky* 1/ rv, ) =max( 1. 0*3122. 9/ 38. 35, 1. 0*3122. 9/ 38. 35) =81. 43
Fa( 1- ( Kbf grsheh R2oGer0) 364 EBF( hpa81. 432/ (2* 108. 062)) *355. 0/ 1. 9=134. 08 MPa
kfaj or  AxieSiea F0.50, 06%bo0-05.667.355. 0=234.3 MPa M nor Axis: Fe

0. 66j* Fyﬁpg,ﬁﬁ;@ﬁgs,@:@34w3 MPa Desi gn Menber 28, EQUAL LQOAD, Maj or Bendi ng
Tensi | exﬁﬁﬁ@kﬂgx@@lfrﬁ%ﬁi(l.&*ﬁsm34.:49,,1.0*33563&77.‘§8)213.41. 3 OK 98% under Conpressive

Bendi ngg St 185 Hi2+¢cB) F/rEly- 1732821054423 45 31 HooPRYerinder  Desi gn Menber 28, EQUAL
LOAD, MBL8% ¢8R 47 < 65(F,)=65/(355.00=9.06 .40 Sextiov 16 Xopnayt
Mapop Ao :
. Ag<Lg 00 Py=0.66%F,=0.66%355.0=234.3 MPa
g Minor Axis:
F,=0.75+F =0.75%355.0=266.25 MPa
Design Member 20, EQUAL LOAD, Major Bending
Tensile Bending Stress:
fy, <F,, 1.14 £234.3 OK 100% under
Compressive Bending Stress:
fy, <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
8§ <L/250,0.01 <5.4 mm OK 100% under
Design Member 20, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, < Fy, 41.56 <266.25 OK 84% under
Compressive Bending Stress:
fy, <Fp, 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
On gross area f, < F,, 0.21 <213.0 OK 100% under
On net area ﬂ <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
Ky*L)/rv=l.0* 1350.0/77.98=17.31 < 300.0 OK 94% under

Design I\'fember 20, EQUAL LOAD, Compression
f,<F,00<202.71 OK 100% under

Design Member 20, EQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fby/Fbv=0.21/213.0+1.]4/234.3+41.56/266.25=0.16 <1 OK 84% under
Design Member 20, iEQUAL LOAD, Bending + Compression
f,/F,=0.0/202.71=0.0 < 0.15 .40
¢a/q)a+¢ﬂg/®ﬁ§+¢ﬁq/¢ﬁw=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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fv < F, 0.02 < 142.0 OK 100% under Design Menber 28, EQUAL LOAD, Mj or
Deflection S < L/250.5.99 <. 12.49 mm K 52% under Desi gn Menber 28,
EQUAL LOAD, M nor Bending Tensile Bending Stress: fb < Fb, 0.6 < 234.3 X
100% ynder, . Conpr essi ve B diznlg Stress: fb < Fb, 0.6< 234.3 OK 100% under
Desi gi-NEGHOUID SESIGRINEMBRRL h nor Shear 1711 < F, 0.01 <_ 142.0 OK 100%
under PERFHA Menmber 28, EQUAL LOAD, M nor Deflection S <_ L/250, 0.75 5
12. 49 oI 1894%0 under Design Menber 28, EQUAL LOAD, Tension On gross area

ft < E < 213.0 OK 100% under On net area ft < Ft, 0.0 < 245.0 X
100% unde Desi gn Menber 28, EQUAL LQOAD, Sl enderness Kx*LX/ra
1.0*3122. 9/ 38.35=81.43 <_ 200.0 OK 59% under

Kv, *LyJr Y§1. 0*3122. 9/ 38. 35=81. 43 <_ 200.0 OK 59% under Design Menber 28,
EQUAL L : npression fa 5 Fa, 17.45 5 134.08 K 87% under Desi gn Menber
28, EQUAL LOAD, Bending + Tension
f a/ Ft tbhad . Gdsex EQUAIELOALD. 0/ 245. 0+3. 82/ 234. 3+0. 6/ 234.3=0.02 5 | OK 98%
under HesiograMenber 28, EQUAL LOAD, Bending + Conpression fal/Fa
17. 45/ 1348 8=F-08F50.03556-2130MmP20 C/ 4ya+( .,. (Dos+~R 00,V
17. 45/ ' 34 a0F+B5+826.5-B8428601P6/ 234. 3=0.1 5 < 1 K 85% under Design Menber
28, EQUA0 4rOAD:35sSnayo ¥ea< Y/ 300. 0, 1.245 800.0/300. 0=2.67 mm OK 53% under
Page 4IkiedallQérRpeckinag.odesbgasimrben28=1Menbers: 29 G oup: Custon?
Sect i on =(QriSrd4e:3-r3rsS(1-1131140a6h 49 86s5.0/1E60bAL WEAD  FY=355.0 MPa On gross area
Ft =0. 6*Jry5592655-355< Bra 135U I¥BR0.060%0 180 A &Burfry=0. 5~Fa=0. 5*490. 0=245. 0 MPa
F, =0. 4* )0 0445 355. 0=142.0 MPa Kl /r=max(KX*|/rc, KK. *1/ry.)=max(1. 0*
1569. 244,38, .3b ,4]-008+F :o6%:5242:38MB5) =40. 92 Fa ,
(1 - ( KL/Mijor Axts( 2* Cc2) ) * FyJFS=( 1- 40. 92--'/(2*108. 062) ) *355. 0/ 1. 8=182. 89 MPa ‘
Maj or /R0§3+F,=0.75%355.0=266.25 MPa

Design Member 21, EQUAL LOAD, Major Bending

Tensile Bending Stress:

f, <F,, 1.14 <234.3 OK 100% under

Compressive Bending Stress:
f, <Fp. 1.14 <234.3 OK 100% under

Design Member 21, EQUAL LOAD, Major Shear
f,<F, 0.78 < 142.0 OK-99% under

Design Member 21, EQUAL LOAD, Major Deflection
5 <L/250,0.01 <5.4 mm OK 100% under

Design Member 21, EQUAL LOAD, Minor Bending

" Tensile Bending Stress:

f, <Fp, 41.56 <266.25 OK 84% under
Compressive Bending Stress:
fy, < F, 41.56 <266.25 OK 84% under

Design Member 21, EQUAL LOAD, Minor Shear
f,<F, 2.4<142.0 OK 98% under

Design Member 21, EQUAL LOAD, Minor Deflection
3 < L7250, 0.61 < 5.4 mm OK 89% under

Design Member 21, EQUAL LOAD, Tension ' ‘
On gross area f, <F, 0.21 £213.0 OK 100% under ’
On netarea f, <F, 0.21 <245.0 OK 100% under

Design Member 21, EQUAL LOAD, Slenderness
K_*L_/r =1.0¥1350.0/136.65=9.88 < 300.0 OK 97% under

X X X

Ky*L)/ry=l.0* 1350.0/77.98=17.31 < 300.0 OK 94% under

Design Member 21, EQUAL LOAD, Compression
f, <F,, 0.0 <202.71 OK 100% under

Design Member 21, EQUAL LOAD, Bending + Tension
f/F A+ /Fp L y/FL,=0.21/213.0+1.14/234.3+41.56/266.25=0.16 < 1 OK 84% under

Design Member 21, EQUAL LOAD, Bending + Compression
f,/F,=0.0/202.71=0.0 < 0.15 .40
¢a/¢a+¢ﬁé/¢BF+¢BV/(DEW:O'O/202'71+1'14'/234'3+41 .56/266.25=0.16 < 1 OK 84% under

Design Member 21, EQUAL LOAD, Sway
A <Y/300.0, 1.24 < 800.0/300.0=2.67 mm OK 53% under
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Fb=0. 66* Fy=0. 66* 355. 0=234. 3 MPa M nor AXi s: Fb=0. 66*Fy, 0.66*355.0=234.3
MPa Desi gn Menber 29, EQUAL LOAD, Major Bending Tensile Bending Stress: fb
< Fb, 2.13 5 234.3 K 99% under Conpressive Bending Stress: fb < Fb, 2.13
- under Design rrber 29, EQUAL LOAD, Major Shear ft, 5 F,
0.11 g IS DIQI UHAEPSest gn Menber 29, EQUAL LOAD, Maj or Defl ect i on
6< L/ 2%(9““’6 208 5 6.28 nm OK 99% under Design Member 29, EQUAL LOAD, M nor
Bendi N@ecriog- “,,,\37Ten3| |l e Bending Stress: fb 5 Fb, 8.22 5 234.3 K 96% under
Conpressive Bending Stress: fb < F. 8.22< 234.3 K 96% under Design Menber
29, EQUALJLOAD, M nor Shear fV < F, 0.33 5 142.0 OK 100% under Design
Menmber 29,/ EQUAL LOAD, M nor Deflection 8< L/250, 1.39< 6.28 mm K 78%
under Desijgn Menmber 29, EQUAL LOAD, Tension On gross area ft < F, 5.51 <
213.0 K 97% under On net area ft 5 F, 5.51 < 245.0 OK 98% under Design
Menmber 29, EQUAL LOAD, Sl enderness Kx*LX/r,,=1.0* 1569. 24/ 38. 35=40.92 5
300. 0 LFadBO5sel BERUALKOADY/ rY 1. 0* 1569. 24/ 38. 35=40. 92 < 300.0 OK 86% under
Desi gn Newbewra29, EQUAL LOAD, Conpression fa < Fa, 0.0< 182.89 OK 100%
under’ Desdr@qureMemiser-02955 0EQUAPsl OAD, Bendi ng + Tensi on

f a/ Ft +f bxdetabxr-folbye]Fobyg0.0545dMR13. 0+2. 13/ 234. 3+8. 22/ 234.3=0.07 < | OK 93%
under Besi-grMenbeno® EQUAL LOAD, Bending + Conpression fa/F.=0.0/1

82. 89=0k f@sma K I K i =mk(1.0vB500(1 63,65 1.0 54 dDaps)=17.31

+~0, / QOMHO(I&/r%?ccfiﬁﬁﬁs—h&%@Bﬂz 18582234 dBA-870M4 < | OK 96% under  Design
Member @’&1535@&% 45 OBDir SR s B 08 . 308, ool 800. 0/ 300. 0=2. 67 mm OK 53%

under Sp4d-0f 106 CHecki ng desi gn nember 30 Menbers: 30 Group: Custon?
'tl om\ <GL£|S¢01&B40 @+P%=086+355.0=234.3 MPa _
E ’t{mor Axis:

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

Design Member 22, EQUAL LOAD, Major Bending
Tensile Bending Stress:
fy, < Fp. 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
8 <1/250,0.01 < 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 <L/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

K},*L)/'ry=].0* 1350.0/77.98=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
f,/F+, /Fbx+f \/Fb =0.21/213.0+1.14/234.3+41.56/266.25=0.16 < | OK 84% under

Design Member 22, EQUAL LOAD, Bending + Compression
f/F,=0.0/202.71=0.0 < 0.15 .40

<15m/<i[l"m+¢)[35 ¢BC+¢B <I>B =0.0/202.71+1.14/234.3+41.56/266.25=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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0 Load Case: EQUAL LOAD FY=355.0 MPa On gross area
F, =0. 6*FY=0. 6*355. 0=213.0 N 1Pa On net area Ft=0.5*F,, =0.5*490. 0=245.0 MPa
F, =0. 4* Fy==0. 4*355. 0=142. 0 MPa KUr - max(KX*1/rx, KY. *I./r,)=max(1l. 0*

1569. 24/ 38 35, 1. 0% 1869 24/ 38,.35) =40.92 Fa
(1- (K M&&Mﬁﬂé&&) 922/ (2*108. 06" -))*355. 0/ 1. 8=182. 89 MPa

Maj or 523Fe 0. 66*F, =0. 66*355. 0=234.3 MPa M nor Axis:
Fb 0. 665 fY0:,66* 355. 0=234. 3 MPa Desi gn Menber 30, EQUAL LOAD, Maj or Bendi ng
Tensile_Bendjng Stress: fb <_ Fb, 2.13 <_ 234.3 OK 99% under Conpressive
Bending Sfress: fb < Fb, 2.13 <_ 234.3 OK 99% under Design Menber 30, EQUAL
LOAD, Maj r Shear ff. < F, 0.11 < 142.0 OK 100% under Desi gn Member 30,
EQUAL LOAD, Major Deflection 8<_ L/250, 0.08<_ 6.28 nm OK 99% under Design
Menber ‘ﬁ,:E’QJAL LOAD, M nor Bending Tensile Bending Stress: fb 5 Fb, 8.22
< 234.3 K 96% under Conpressive Bending Stress: fb < Fb, 8.22 < 234.3 X
96% uhded set EQUIheADEB0, EQUAL LOAD, M nor Shear fl< F, 0.33 < 142.0
OK 100%usidefPa Desi gn Menber 30, EQUAL LCAD, M nor Deflection 5< L/250,
1. 39< _OnGro@&ea Ty SK -V 8% u2i@mrDesi gn Menber 30, EQUAL LOAD, Tension On gross
ar ea f lon<et brka,F =035 20.5€490.228.00POK 97% under On net area fi < Ft, 5.51 <_
245. 0 GK=098%unsier142.Desi gn Menber 30, EQUAL LOAD, Slenderness K,,*Lx/r,,
1. 0* 1568-mad 88\@5-)4193\82*2@68ﬂ®6£1%18&%%mden KY*LYJrY 1.0*
1569. 24#318(1(13/5%4@@: 92 /33006 0x(EXos88%6sssndes=13slesiagn Menmber 30, EQUAL LOAD,
Conpr esoﬁil'aﬂ//ﬁ@75,47QsaQ’(FS:és/i(%goﬁ&oﬁ%okgﬁ 0 UREeE,Desi gn Menber 30, EQUAL LQOAD,
Bendi ngy,,J e0si on
falF, +f:%@ifbmﬂﬂyé*5po%ﬁ5sdéih2m& 0+2. 13/ 234. 3+8. 22/ 234. 3=0.07 < 1 K 93% .
under sixgn Menmber 30, EQUAL LOAD, Bendi ng + Conpression

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

Design Member 23, 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 23, EQUAL LOAD, Major Shear

f, <F_,6.13 < 142.0 OK 96% under

Design Member 23, EQUAL LOAD, Major Deflection

8 <L/250, 5.87 < 11.26 mm OK 48% under

Design Member 23, 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 23, EQUAL LOAD, Minor Shear

f, <F,,0.35 < 142.0 OK 100% under

Design Member 23, EQUAL LOAD, Minor Deflection

8§ <1/250,0.13 £11.26 mm OK 99% under

Design Member 23, EQUAL LOAD, Tension .

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

On netarea f, <F,, 0.0 < 245.0 OK 100% under

Design Member 23, EQUAL LOAD, Slenderness
K *L,/r,=1.0x2816.03/136.65=20.61 < 200.0 OK 90% under
K *L I 1.0+2816.03/77.98=36.11 < 200.0 OK 82% under
De5|gn Member 23, EQUAL LOAD, Compression
f,<F,, 58.81 < 186.68 OK 68% under
Design Member 23, EQUAL LOAD, Bending + Tension
faz’F‘+fbx/’Fbx+fby/Fby=0.0/245.0+36.9/234.3+14.9l/266.25=0.21 < 1 OK 79% under
Design Member 23, EQUAL LOAD, Bending + Compression
Axial Ratio=f /F,=58.81/186.68=0.32
Major Ratio=Cmx*f,_/((1-f,/F', )*F, }=0.85%36.9/((1-58.81/2424.62)*234.3)=0.14
- Minor Ratio=Cmy *f /((1 f,/F'  )*F, )=0.85%14.91/((1-58.81/789.51)%266.25)=0.05
Axial Ratio+Major Rauo+Mmo; Ratio=0.32+0.14+0.05=0.5 < | OK 50% under
f/(0.6*F )+fb /Fy o /Fp,=58.81/(0.6%355.0)+36.9/234.3+14.91/266.25=0.49 >= | OK 51% under
Design Member 23, EQU-\L LOAD, Sway
A £Y/300.0, 0.63 < 800.0/300.0=2.67 mm OK 76% under
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fa/Fa 0.0/ 182.89=0.0 < 0.15 .'. ~0 ~al/tea-~0;/~0 4%0v=0.0./
182. 89+2. 13/ 234. 3+48. 22/ 234. 3=0. 04 < | K 96% under Design Menber 30, EQUAL
LS)QD vaal;w " Nd< Y/ 300. 0, 1.24<_ 800.0/300.0=2.67 mMm OK 53% under Page 43 of
1 i es I Menbers: 31 Group: CustonR Section: CHS
114. m‘, &351‘”51 J;‘Eﬁ'qu’c)A\D F}; =355.0 MPa On gross area
Ft =0. 60[9=0 %5+ 355. 0=213.0 MPa On net area Ft=0.5*F,, =0.5*490. 0=245.0 MPa
. =0. 4%ky=024% 355. 0=142. 0 MPa K1/

r =rrax( KX e X K . *1/r ", ) =max(1. 0*2154. 07/ 38. 35, 1. 0*2154. 07/ 38. 35) =56. 17
Fa (1-(KL/jr)"'-/(2*Cc'))*F, JFS=(1-56.172/(2*108. 062))*355.0/ 1. 84=166.5 Mra
Maj or Axi §: Fb=0.66*F =0. 66*355.0=234.3 MPa M nor Axis: Fe 0.66*FY
0. 66*355. =234. 3 MPa Desi gn Menber 31, EQUAL LOAD, Major Bending Tensile
Bending~Stress: fb < Fb- 12.41 < 234.3 OK 95% under Conpressive Bendi ng
Stress: fb < Fb. 12.41 < 234.3 K 95% under Design Menber 31, EQUAL LQAD,
Maj or LSmebCasd: EQUBALA.Q@AR 142. 0 OK 100% under Design Menber 31, EQUAL LQAD,
Maj or DeflseéeMbaon 6:57/250, 0.79<_ 8.62 nm OK 91 % under Design Menber 31,
EQUAL L QAfDyss aivk Frows+IBandpadg213.0dhsi | e Bending Stress: fb < Fb, 4.48< 234.3 X
98% undes net sCORPrESISVR.0BBRONINRG Stress: fb < Fb, 4.48 <_ 234.3 K 98% under
Desi gn KetberoBd;so4HQUAea LOAD, M nor Shear f°, <_ F, 0.17 < 142.0 OK 100%
under DeggRK Vepkeir »<3dy( . EQuAL 3LOAB200M TIoN=2De | ection S < L/250, 0.44 <
8. 62 Mk -@K1PMH e ©lrs-0es b9« Veabprss 8l76-BQWAa LOAD, Tension On gross area
ft < F, b/915@67ﬁ0271347Q6% LY 10FIBE .60 Seytiov 1o Xopmoyt

Magop Afio:
. Ag<L, .00 Bg=0.66+F =0.66+355.0=234.3 MPa

Minor Axis:

F,=0.75+F,=0.75355.0=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. <F,,21.97 <234.3 OK 91% under

Design Member 24, EQUAL LOAD, Major Shear

f,<F,, 2.8 < 142.0 OK 98% under

Design Member 24, EQUAL LOAD, Major Deflection

8 <1/250, 0.87 < 8.0 mm OK 89% under

Design Member 24, EQUAL LOAD, Minor Bending

Tensile Bending Stress:

f, <F,, 7.09 < 266.25 OK 97% under

Compressive Bending Stress:

f <F,, 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
8 <1./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,=1.0x2000.0/136.65=14.64 < 200.0 OK 93% under
KL /r=1. 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+fbx/Fbx+fby/Fby:O'O/245'0+2l'97/234'3+7'09/266'25:0'12 <1 OK 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', J*F,)=0.85%21.97/((1-63.45/4806.82)%234.3)=0.08
Minor Ratio=Cmy*fb\/((l f/F'e )3 Fy, )=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/(0.6*Fy)+fbx/Fbx+fb)/Fby=63.45/(0.6*355.0)+2l.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

'h
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On net area f,<_ Ft, 0.0 <_ 245.0 OK 100% under Design Menber 31, EQUAL
LOAD, Sl enderness KX*Lx/rX | .0*2154.07/38.35=56.17 < 200.0 OK 72% under
Ky, *L, Jr, =1. 0*2154. 07/ 38. 35=56. 17 <_ 200.0 K 72‘V(aunder Desi gnnbl\/brrgir 31,
EQUAL . Connr. ian <Eagz 15. 77<166. 50K91%under Desi gn Menber ,
E%AL SENERE design i mBsE2s f a/ Ft +f bX/ Fbx+f by/ Fb* . =0. 0/ 245. 0
12. 41/ 234:\3+4, 48/ 234. 3=0. 07 < | OK 93% under Design Menber 31, EQUAL LQAD,
Bendi n§ction: @dhpr essi on a/ Fa 15. 77/ 166.5=0.09 < 0.15 .'. ~0 J.,4"' Pv
15. 77/ 166, 2.41/234. 3-4.48/234.3=0.17 < 1 OK 83% under Design Menber 31,
EQUAL LOAD, Sway Al'-< Y/300.0, 0.43 <_ 800.0/300.0=2.67 mm OK 84% under
Page 44 o] 106 Checki ng design nenber 32 Menbers: 32 G oup: Custon?
Section_CHS 114.3 x 6 O Load Case: EQUAL LOAD F, =355.0 MPa On gross area
F,=0.6*F, = 0.6*355.0=213.0 MPa On net area Ft=0.5*F. =0.5*490. 0=245. 0 MrPa
F, =0. 4*F, =0. 4*355. 0=142. 0 MPa Kl /r =max( KX* :
| /r,.Lead CrspVEQUAIKLQAD 2154, 07/ 38. 35, |.0*2154.07/38.35)=56.17 Fa
(1- (KL/FYBOMe CC2) ) *F, / FS=(1 - 56. 17' -/ (2*108. 062) ) *355. 0/ 1. 84=166.5 MPa
Maj or Arigss rPRd-00-66*F5=01386#855. 0=234. 3 MPa M nor Axis: Fe 0.66*FV.
0. 66* 355 nQ=2340- BF.MPa Y31 §NPMENber 32, EQUAL LOAD, Major Bending Tensile
Bendi ng . BtFe84355014x0 My, 12.41 < 234.3 OK 95% under Conpressive Bendi ng
St r es s Klifpaxd&, Fh.K < 1-rbs(1. & 2RBA1 38652089 1M Bs Desi gn Menber 32, EQUAL LQAD,
Maj or  SleaKLnH(+Ce)F/Fs@-255%42+10542)-05sOK7¢:00 % wmader  Desi gn Member 32, . EQUAL
LOAD, Mejlore7/Def+47eTs a5/8m,)=65+355.0+R25 0,00 By 7190 Bodd:mm OK 91% under Desi gn Menber
32, EQuAodAAD, M nor Bending Tensile Bending Stress:
Ag<L_ .40 CDB=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 25, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <Fp, 21.97 < 234.3 OK 91% under
Compressive Bending Stress:
f, <F,,21.97 <234.3 OK 91% under
Design Member 25, EQUAL LOAD, Major Shear
f,<F, 2.81 <142.0 OK 98% under
Design Member 25, EQUAL LOAD, Major Deflection
8 <L/250,0.87 < 8.0 mm OK 89% under
Design Member 25, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <Fp, 7.09 < 266.25 OK 97% under
Compressive Bending Stress:
fb <F, 7.09 £266.25 OK 97% under
Design Member 25, EQUAL LOAD, Minor Shear
f, <F,, 0.02 <142.0 OK 100% under
Design Member 25, EQUAL LOAD, Minor Deflection
8 <1/250, 0.43 < 8.0 mm OK 95% under
Design Member 25, 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 25, EQUAL LOAD, Slenderness
K, *L,/r,=1.0+2000.0/136.65=14.64 < 200.0 OK 93% under
K},*L)/ry=l.0*2000.0/77.98=25.65 <200.0 OK 87% under
Design Member 25, EQUAL LOAD, Compression
f,<F,, 63.45<196.17 OK 68% under
Design Member 25, EQUAL LOAD, Bending + Tension
fa/F:"'fbx""'Fbx"'fb-"/Fby=0'0/245-0"'2l-97/234-3+7'09/266~25=0~12 <1 OK 88% under
Design Member 25, EQUAL LOAD, Bending + Compression
Axial Ratio=f /F =63.45/196.17=0.32
Major Ratio=Cmx+fy /((1-f,/F", )*F, )=0.85%21.97/((1-63.45/4806.82)%234.3)=0.08
Minor Ratio=Cmy*fby/((l-fa/F'ey)*Fb),)=0.85*7.09/((l-63.45/] 565.2)%266.25)=0.02
Axial Ratio+Major Ratio+Minor Ratio=0.32+0.08+0.02=0.43 < | OK 57% under _
fa/(0.6*Fy)+fbx/Fbx+fby/Fby=63.45/’(0.6*355.0)+21.97/234.3+7.09/266.25=O.42 >=1 OK 58% under
Design Member 25, EQUAL LOAD, Sway
A <Y/300.0, 0.63 < 800.0/300.0=2.67 mm OK 76% under

]
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fb < Fb, 4.48 < 234.3 K 98% under Conpressive Bending Stress: fb < Fb,
4.48 5 234.3 K 98% under Design Menber 32, EQUAL LOAD, M nor Shear f |, <
Fv, 0.17 < 142.0 OK 100% under Design Menmber 32, EQUAL LOAD, M nor '
Deflection .S < L/250, 0, 44: 8. 62 mm OK 95% under Design Menber 32, EQUAL
LoAD, Gheeking desjapmemberid6 < Ft, 0.0 < 213.0 OK 100% under On net
area fMembersgé 0 0 < 245.0 OK 100% under Design Menber 32, EQUAL LOAD,

Sl endesﬁ%g\1§87*L, ,/ra 1.0%*2154. 07/ 38.35-56.17 < 200.0 OK 72% under
Ky*L,,jr . 0*2154. 07/ 38. 35=56. 17 < 200.0 OK 72% under Desi gn Menber 32,
EQUAL L ) npression fa < Fa, 15.77:5 166.5 OK 91% under Design NEnber
32, EQUAL |LOAD, Bendi ng + Tension

f al Fi +f bX/||Fbx+f by/ Fby==0. 0/ 245. 0+12. 41/ 234. 3+4. 48/ 234. 3=0. 07 1 OK 93% under
Desi gn 32, EQUAL LOAD, Bendi ng + Conpression '

fal Fa=15. 77/ 166. 5=0. 09<_ 0. 15 .-.410 rpa/ (Dat+~py/ (D, +~, (DO,

15. 771450 Ga4de? AU RBA.GAB . 48/ 234 3=0.17 5 1 K 83% under Design Menber 32,
EQUAL LEOASs.08way A< Y/ 300.0, 0.43!5 800.0/300.0= 2.67 mm OK 84% under Page
45 of 16[6gr(glﬁgk=iomg:\,=d.e’8k5@ﬂﬂmer 33 Menbers: 33 Goup: CustonR Section:
CHS 1140mhedhrebr-00+Fl-0adooCaserMzQUAL LOAD FY= 355.0 MPa On gross area

F, =0. 6*Fy0-4)Fﬁ) 355005348 0 MPa On net area F, =0.5*F,, =0. 5*490. 0=245. 0 MPa
F, ==0. 4K1Fr¥ﬂ'aQK4f7r 5/1‘%1%412)*‘&16'\19&56 65,1.0+2816.03/77.98)1-36.11

KUr =max{ Kx&d /b ? B bt V6 ) EvRsd aby P35 2:5A-196/d 88 35, 1. 0*2154. 07/ 38. 35) =56. 17

Fa (1- (KHS 37226 2749(229/\)(}-‘)5655!@55(0595@ 307%11(03*039@&0952)) 355.0/1.84=166.5 MPa
Maj or éﬁ 6* Fy=0. 66* 355. 0=234.3 MPa. M nor AXis:
0. 66X @566@55:0@6%34:2&3%1& Desi gn Menber 33, EQUAL LOAD, Maj or
mdi ngmn;ﬁaﬂ@ I'e Bendi ng Stress:

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, < Fy, 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:
fy, < Fy. 14.91 <266.25 OK 94% under
Compressive Bending Stress:
f, <Fy, 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

‘ § <L/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
K *L‘/r =1.0%2816.03/77.98=36.11 < 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
£ /F+f JFp HBy/Fy, =0.0/245.0+36.9/234.3+14.91/266.25=0.21 < 1 OK 79% under
Design Member 26, iZQUAL LOAD, Bending + Compression
Axial Ratio=f /F,=58.81/186.68=0.32
Major Ratio=Cmx*f /((1-f,/F', )*Fy }=0.85+36.9/((1-58.81/2424. 62)*234.3)=0.14
Minor Ratio=Cmy=*f /((1- f/F e\)*F )=0.85+14.91/((1-58.81/789.51)*266.25)=0.05
Axial Ratio+Major Ratio+Minor Ratm—O 32+0.14+0.05=0.5 < 1 OK 50% under
a/(0.6*Fy)+fbx/Fb,\(+fby/Fby=58.8l/(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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fb < Fb, 12.41 < 234.3 OK 95% under Conpressive Bending Stress: fb < Fb,
12.41 < 234.3 K 95% under Desi gn Menber 33, EQUAL LOAD, Maj or Shear 17, 5
F,, 0.25 5 142.0 OK 100% under Design Menber 33, EQUAL LOAD, Mj or

8.62 mm OK 91% under Design Menber 33, EQUAL
v -' by T Hending Stress: fb < Fb, 4.48 5 234.3 OK 98%
i ftgﬁczswe Bendl ng Stress fb < Fb, 4.48 5 234.3 OK 98% under

Desi gnsd¥erioas 1133y EQUAL LOAD, M nor Shear f'. 5 F, 0.17 < 142.0 OK 100%
under Design Menmber 33, EQUAL LOAD, M nor Deflection S 5 L/250, 0.44< _
8.62 /OK D5% under Desi gn Menber 33, EQUAL LOAD, Tension On gross area ft
5 Ft, 213. 0 OK 100% under On net area ft 5 Ft, 0.0 5 245.0 OK 100%
under Dx w Menber 33, EQUAL LOAD, Sl enderness Kx*Lx/rX

1.0*2154.07/ 38. 35=56. 17 <_ 200.0 OK 72% under

Ky, *Ly/r " =1. 0*2154. 07/ 38. 35=56. 17 < 200.0 OK 72% under Design Menber 33,
EQUAL LbaA[ aseo QWAL ILOADf aSFa. 15. 77 <166.5 OK 91% under Design Menber 33,
EQUAL LIGAD.0MBendi ng + Tensi on

f a/ Ft +f oogfobslaxatf-0yF Fber 3530200 024P5. 0+12. 41/ 234. 3+4. 48/ 234.3=0.07 < | OK 93%
under ®eskeiT-Mempes+B88524sBQUAL LOAD, Bendi ng + Conpression

f./lF. =1F=0A#266559=02008r 0.15 ."'.O a/ ~a+p~/ gyps+~ ~NRw '

15. 77/ 166maad 2ir K AR BdaxB0414852340:3=0uEF5)%1.43 OK 83% under Desi gn Menber 33,
EQUAL LEQALRKL/AW 2P« Frs¥(1 3 00%/@510806244355%/1.98@00s@fp300. 0=2. 67 mm OK 84% under Page
46 of 1@f-Ghecki ng design nenber 34 Menbers: 34 G oup: Custonf? Section:
CHS 114,36xFG0.66e851mzd3 Mese: EQUAL LOAD FY= 355.0 MPa On gross area

Ft =0. 6*¥xp=@is6* 355. 0=213. 0 MPa On net area Ft~0.5*Fu=0.5*490. 0=245.0 MPa

Fb=0.66*Fy=0.66*355.0=234.3 MPa .

Design Member 27, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, < Fy, 3.82 <234.3 OK 98% under
Compressive Bending Stress:
f, < Fy, 3.82 <234.3 OK 98% under

Design Member 27, EQUAL LOAD, Major Shear
f,<F,,0.02 <142.0 OK 100% under

Design Member 27, EQUAL LOAD, Major Deflection
8 <L/250,5.99 <12.49 mm OK 52% under

Design Member 27, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, < Fy, 0.6 <234.3 OK 100% under
Compressive Bending Stress:
f, < F, 0.6 < 234.3 OK 100% under

Design Member 27, EQUAL LOAD, Minor Shear
f,<F,, 0.01 <142.0 OK 100% under

Design Member 27, EQUAL LOAD, Minor Deflection
3 <L/250, 0.75 < 12.49 mm OK 94% under

Design Member 27, 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 27, EQUAL LOAD, Slenderness
K, *L, /r, =1.0+3122.9/38.35=81.43 £ 200.0 OK 59% under

K),*L‘/ry=l .0%3122.9/38.35=81.43 < 200.0 OK 59% under

Design Member 27, EQUAL LOAD, Compression
f,<F,, 17.45<134.08 OK 87% under

Design Member 27, EQUAL LOAD, Bending + Tension
/F by Fo £ Y/Fy, =0.0/245.0+3.82/234.3+0.6/234.3=0.02 < 1 OK 98% under

Design Member 27, EQL AL LOAD, Bending + Compression
f,/F,=17.45/134.08=0.13 < 0.15 .. ¢$0

¢a/cbﬂ+¢ﬁ§/<bﬁé+¢ﬂq/®w=17.45/"134.08+3.82/234.3+0.6/234.3:0.15 <1 OK 85% under
Design Member 27, EQUAL LOAD, Sway
A <Y/300.0, 1.24 < 800.0/300.0=2.67 mm OK 53% under
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F,, =0.4*Fv= 0. 4x355. 0=142. 0 MPa
KI/r-rrax(Kx*I/rx Ky*1/r",)=max(1. 0*2154. 07/ 38. 35 1. 0*2154. 07/ 38. 35) =56. 17
Fa (1- (KL/r)2| (2*C02))*Fv/FS (1-56.172/(2*108. 062))*355. 0/ 1. 84=166.5 MPa
Maj or A > 6 =0. 5.0=234.3 MPa M nor Axis: Fb=0.66*F =
0.6 LB Nehther 34, EQUAL LOAD, Major Bending Tensile
Bendi n ’e@t"'@uéég fb <_ Fb, 12.41 5 234.3 OK 95% under Conpressive Bendi ng
Stressi.hh s 12159,‘ 12.41 < 234.3 OK 95% under Design Member 34, EQUAL LQAD,
Maj or Shear f. < F, 0.25 < 142.0 OK 100% under Design Menber 34, EQUAL
LOAD, M flection 5<_ L/250, 0.79< 8.62 nm OK 91% under Desi gn Menber
34, .l‘ LOAD, M nor Bending Tensile Bending Stress: fb < Fb, 4.48 5
234. 3 o' under Conpressive Bending Stress: fb < Fb, 4.48 5 234.3 X
98% under—Desi gn Menber 34, EQUAL LOAD, M nor Shear f,. < F," 0.17 <
142.0 OK 100% under Design , Menber 34, EQUAL LOAD, M nor Deflection S <
L/ 250, dadddase: EQBALMOAN 95% under Design Member 34, EQUAL LOAD, Tension
On gross=asemrsf t < Ft, 0.0 <_ 213.0 OK 100% under On net area ft <_ Ft,
0. 0<_ 245u&s £ 200@%0unshar213.0emi gn Menber 34, EQUAL LOAD, Sl enderness
KX* LX/ 1 & nke ofdE 2054 07/488-85086. 17 < 200. 0 OK 72% under Ky, *L/rY
1. 0* 2154 -§i#f 3B 3560060 LiF. 200. 0 OK 72% under  Design Member 34, EQUAL LOAD,
Conpr es giramxkans Fid)=mb&1.0£ 22031 65606 1.0638%)-80+sunder  Desi gn Menber 34, EQUAL
LOAD, Bengiii@)t-c '%PLSJF_&W 81.43%/(2+108.06%))*355.0/1.9=134.08 MPa
fal F+f b)g,éj,:l;;;!, fby/ Fby=0. 0/ 245. 0+12. 41/ 234. 3+4. 48/ 234.3=0.07 5 1 OK 93% under
Desi gn B{emdaev( 086355 EQAlMPL OAD, Bendi ng + Conpression .

Fa=| bind4kif:66. 5=0. 09< 0. 15 :.40 ~a/ (Da+~p,/ Op; -gypyl Opw 15. 77/

. 5+1B=U6b{F246*J+A2HZMPBA . 3=0. 17< 1 OK 83% under Design Menber 34, EQUAL
LOAD Byviry Mémber 28 JOBEDLGAD, YaidPerding 800. 0/ 300. 0=2. 67 nm OK 84% under

Tensile Bending Stress:
f, <F,, 3.82 <234.3 OK 98% under
Compressive Bending Stress:
f, < Fy, 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
5 < 1./250, 5.99 < 12.49 mm OK 52% under
Design Member 28, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,, 0.6 <234.3 OK 100% under
Compressive Bending Stress:
f, <F,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
8 <L/250,0.75 < 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
K *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/Fb\,=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 .40
¢u/¢a+¢ﬁ-"jq)l3§+¢[3uf/q)ﬂw:17'45/134‘08+3'82f234'3+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 33% under
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Page 47 of 106 Checking design nenber 35 Menbers: 35 G oup: CustonR
Section: CHS 114.3 x 6 0 Load Case: EQUAL LOAD Fy=355.0 MPa On gross area
F, =0. 6*F ==0. 6*355. 0=213.0 MPa On net area Ft=0.5*F=0.5*490. 0=245.0 MPa
F, =0. 4&FY 0. 4*355..0=142. 0, MPg, Kl / r=max(Kx*|/r,,, K, .*1/ry)=max(1l. 0*

SR 2] YOS IREREI5) =40. 92 .
gj(){jp & t?)nZ( 2*Cc2) ) *Fyj FS=(1-40. 922/ (2* 108.062))*355.0/ 1. 8=182. 89 MPa
Maj or AXo§ cusnEd H6* F, =0. 66* 355. 0=234.3 MPa M nor AXxis:

Fb=0. 66* Ev==0. 66* 355. 0=234. 3 MPa Desi gn Menber 35, EQUAL LQOAD, WMaj or
Bendi ng & | e Bending Stress: fb < Fb, 2.13 < 234.3 K 99% under

Conpre endi ng Stress: fb < Fb, 2.13 5 234.3 K 99% under Desi gn
Menber FQUAL LOAD, Major Shear fl~<_ F,, 0.11 < 142.0 OK 100% under

Desi gn Menber 35, EQUAL LQAD, -Major Deflection 6<_ L/250, 0.08 < 6.28 mm
OK 99% under Design Menber 35, EQUAL LOAD, M nor Bending Tensile Bending
Streskoaflitase: EQUAL ERAD 234. 3 OK 96% under Conpressive Bending Stress: fb
5 Fb, .8,2%.04P234. 3 OK 96% under Desi gn Menber 35, EQUAL LOAD, M nor Shear
fv _< Pngroadd-b6-E4Re+sGKI3D00% under Desi gn Menber 35, EQUAL LOAD, M nor
Def | ectdnodarca<o.4=F 260490.0=289«1pa 6. 28 mMm OK 78% under Desi gn Menber 35, EQUAL
LOAD, Tensirpn+@sogroseraarea ft < Frr 5.51 <_ 213.0 OK 97% under On net
area f ,Kl/ﬁmE(Kxﬁ’rx&;l_.*l/t<.)=r2345.0056@@/39.85%)0@3@31/38.3M.bgn Menmber 35, EQUAL LOAD,
Sl endeWQﬂS(SL/W?*bsz))JF{/PS=(I1-4@’52/@5@96224553)8.-83152?849143292 300. 0 &K 86% under
Ky*Lj r wapds0* 1569. 24/ 38. 35=40. 92 < 300. 0 OK 86% under

F,=0.66+F =0.66+355.0=234.3 MPa

Minor Axis:
Fb=0.66*Fy=0.66*355.0=234.3 MPa .
Design Member 29, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, £Fy, 2,13 £234.3 OK 99% under
Compressive Bending Stress:
f, <F, 2.13 <234.3 OK 99% under
Design Member 29, EQUAL LOAD, Major Shear
f,<F, 0.11<142.0 OK 100% under
Design Member 29, EQUAL LOAD, Major Deflection
8 <L/250,0.08 < 6.28 mm OK 99% under
Design Member 29, 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 29, EQUAL LOAD, Minor Shear
f,<F_0.33 <142.0 OK 100% under
Design Member 29, EQUAL LOAD, Minor Deflection
8 <1./250, 1.39 < 6.28 mm OK 78% under
Design Member 29, 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 29, EQUAL LOAD, Slenderness
K, *L /r =1.0%1569.24/38.35=40.92 < 300.0 OK 86% under
Ky*L)/ry=1.0* 1569.24/38.35=40.92 < 300.0 OK 86% under
Design Member 29, EQUAL LOAD, Compression
f,<F, 0.0 <182.89 OK 100% under
Design Member 29, EQUAL LOAD, Bending + Tension
fa/F‘+fbx/Fbx+fby/Fby=5.5 1/213.0+2.13/234.3+8.22/234.3=0.07 < 1 OK 93% under
Design Member 29, EQUAL LOAD, Bending + Compression
f/F,=0.0/182.89=0.0 < 0.15 ..¢0
¢u/’¢q+¢ﬁgz’¢>ﬁé+¢w/d>w=0.0/’182.89+2.13/234.3+8.22/234.3:0.04 <1 OK 96% under
Design Member 29, EQUAL LOAD, Sway
A £Y/300.0, 1.24 < 800.0/300.0=2.67 mm OK 53% under
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Desi gn Menber 35, EQUAL LQAD, Conpression fa < Fa, 0.0 < 182.89 OK 100%
under Design Menber 35, EQUAL LOAD, Bendi ng + Tension

faélFt +f bx/ Fbx+f by/ Fby, =5. 51/ 213. 0+2. 13/ 234. 3+8. 22/ 234. 3=0.07 | K 93,4
under _ Desjgn Menmher 35, LOAD, Bendi ng + Conpression fal/Fa

0. 0/ 1:Czhqu?nmdss19n1mem % dya+~~y/ gyp ipy ng

0. 094 8Dle@es20 13/ 234, 3+48. 22,/ 234.3=0.04 < | OK 96% under Design Menber 35,
EQJAL &@gﬁ”s‘% «A'5 Y/ 300.0. 1.24<_ 800.0/300.0=2.67 mm OK 53% under Page

'CH
48 of 106 Checki ng desi gn rrerrber 36 I\/brrbers 36 G oup: Custotn2 Section:

(1- (KL, r)2 (2*CcZ))*F j FS= (1 40. 92' -/ (2*108.062))*355.0/ 1. 8=182. 89 MPa
Maj or LsdCadd EQUOARL EvAD 66*355. 0=234.3 MPa O ;' Elinor Axis: Fe

0. 66* F, F &s66%1R855. 0=234. 3 MPa Desi gn Menber 36, EQJAL LOAD, Maj or - Bendi ng
Tensi | eOrBQ)Ekd}eMO&FEesS:SOiZ}EﬁIPEb 2.13 <_ 234.3 OK 99% under Conpressive
Bendi ngoﬁwax@aﬁ&o5#%&4905&430&@13 < 234.3 OK 99% under Design Menber 36,
EQUAL LOAR:r Ma;@;o Shear. f,.. 5 F,, 0.11 < 142.0 OK 100% under Desi gn

Member @fuma LOAR:«1Majs@n4/ 198 | ®Bkd 2088 358:.92 L/ 250. 0. 08 < 6.28 nm OK 99%
under Qes( 80, rF /B84 od ol M)Bss MM s0RS sofspRdi ng  Tensil e Bending Stress:
fb < Fby,8 "3 OK 96% under Conpressive Bending Stress: fb <_ Fb,

8.22 < Fbib%éw?*o@@sQ@%wmdﬁr Desi gn Menmber 36, EQUAL LOAD, M nor Shear

. Minor Axis:
R Fb=0.66*Fy=O.66*355.0=234.3 MPa
Design Member 30, EQUAL LOAD, Major Bending
Tensile Bending Stress:
fb <F,2.13< 234.3 OK 99% under
Compressive Bending Stress:
f, <F, 2.13 <234.3 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 <1L/250, 0.08 < 6.28 mm OK 99% under '
Design Member 30, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy, < Fy, 8.22 <234.3 OK 96% under
Compressive Bending Stress:
f, <F,, 8.22 <2343 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 <1./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
Kx*Lx/rx=l.0*1569.-24/38.35=40.92 <300.0 OK 86% under -
*L /r =1:0+1569.24/38.35=40.92 <300.0 OK 86% under
Deswn Member 30, EQUAL LOAD, Compressnon
f,<F,, 0.0 < 182.89 OK 100% under
Design Member 30, EQUAL LOAD, Bending + Tension
£ /Ff JF T y/Fp =5.51/213.0+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
d’a/(ba*%g/d)[}g*%\;/q)ﬁ\;/:o'0-”1 82.89+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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f , <F 0.33 < 142.0 OK 100% under Design Menber 36, EQUAL LOAD, M nor
Deflection 8< L/250,1.39< 6.28 mm OK 78% under Design Menber 36, EQUAL
LOAD, Tension On gross area f, 5 F, 5.51 < 213.0 OK 97% under On net area
f7 < F, 5.51 < 245.0 98% . under Design Menber 36, EQUAL LOAD, :
S| endﬂhﬁﬂﬂn@desmmmﬁ ensddo. 241' 38.35=40. 92 5 300.0 OK 86% under
K,,*L M?“}bCS * 1569. 241/ 38. 35=40. 92<_ 300.0 K 86% under Design Menber
36, E(f;?},”ﬁn L4380, 5 Conpression fa < F, 0.0 < 182.89 OK 100% under Desi gn
Menber 36, EQUAL LOAD, Bending + " Tensi on fal Ft+fb,
| Fox+f b 5. 51/213. 0+2. 139234. 3+8. 22/ 234. 3=0. 07 | CK 93% under Desi gn
Menber RQUAL LOAD, Bending + Conpression fa/Fa 0.01'182.89=0.0 <_ 0.15
o~0 - (D =0. 0/ 182. 89+2. 13/ 234. 3+8. 22/ 234. 3=0. 04 <_ 1 OK 96% under
pc ~a° a¥=PS ' P |~ py Design Menber 36, EQUAL LOAD, Sway A < Y/300.0, 1.24
<_800.0,/300.0=2.67 mm OK 53% under Page 49 of 106 Checki ng desi gn nenber
37 Meoh@Case3EQUOMUROABUSt o2 Section: CHS 114.3 x 6 O Load Case: EQUAL
LOAD Fys8bdrd MPa On gross area Ft= 0.6*F,,=0.6*355.0=213.0 MPa On net
area Fto;QroJé bl =06-D 2985 0724mp) MPa  F, =0. 4*Fy. =0. 4*355. 0=142. 0 MPa
KI/r-m@é@(é‘t}d%ﬁ %)5#194)0“24\{))HIHBX(1 0*3122. 9/ 38. 35,1.0*3122.9/38.35)=81.43 Fa
(1- (KL/Ff=parr[-.25650A))dMey; FS=( 1- 81. 432 (2*108. 06=)) *355. 0/ 1. 9=134. 08 MPa
Maj or  Axi-gixiker, @, H65RYFE0 6657385,10223413 3/B817 M nor Axis: Fe _ _
0. 66* F¥=0.R6r) ?eﬁéc-ﬂf-%?séu%IWﬁloso@ﬁéjagﬂsMﬁwa 37, EQUAL LOAD, Major Bending
Tensi | q,aﬁeggl ng Streess: fb < Fb, 234.3 K 98% under

F,=0.66+F =0.66%355.0=234.3 MPa

Mz‘nor Axis:: ) .
Fb=0.66*Fy=0.66*355.0=234.3 MPa a2

Design Member 31, EQUAL LOAD, Major Bending
Tensile Bending Stress:
fi, <F. 12.41 < 234.3 OK 95% under
Compressive Bending Stress:
f, < F. 12.41 <234.3 OK 95% under

Design Member 31, EQUAL LOAD, Major Shear
f,<F_,0.25 < 142.0 OK 100% under

Design Member 31, EQUAL LOAD, Major Deflection
3 <L/250,0.79 < 8.62 mm OK 91% under

Design Member 31, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy < Fy. 4.48 < 234.3 OK 98% under
Compressive Bending Stress:
f, < Fy, 4.48 <234.3 OK 98% under

Design Member 31, EQUAL LOAD, Minor Shear
f,<F,,0.17 < 142.0 OK 100% under

Design Member 31, EQUAL LOAD, Minor Deflection
8 <1/250, 0.44 < 8.62 mm OK 95% under

Design Member 31, 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 S

Design Member 31, EQUAL LOAD, Slenderness
- K *L /r,=1.0+2154.07/38.35=56.17 < 200.0 OK 72% under

Ky*Ly/rv=1.0*2154.07/’38.35=56.17 <200.0 OK 72% under

Design Member 31, EQUAL LOAD, Compression
f,<F,, 1577 <166.5 OK 91% under

Design Member 31, EQUAL LOAD, Bending + Tension
£/ F it o/t oy /F=0.0/245.0+12.41/234.3+4.48/234.3=0.07 < 1 OK 93% under

Design Member 31, EQUAL LOAD, Bending + Compression
f/F,=15.77/166.5=0.09 < 0.15 .40

¢a/¢a+¢BE/¢B§+¢ﬁJ’¢ﬁV:l5.77/166.5+12.41/’234.3+4.48/234.3:O.17 <1 OK 83% under
Design Member 31, EQUAL LOAD, Sway
A <Y/300.0,0.43 < 800.0/300.0=2.67 mm OK 84% under
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~Conpressive Bending Stress: fb < Fb, 3.82 < 234.3 OK 98% under Design
Menmber 37, EQUAL LOAD, Major Shear f. < Fv, 0.02 < 142.0 OK 100% under

Desi gn I\/Enber 37, EQUAL LOAD, Major Deflection 6< L/250, 5.99< 12.49 nm K
52% urtsiﬁ AL LOAD, M nor Bending Tensile Bending
StressT—rz 6~ . 100% under Conpressive Bending Stress: fb
5 Fb, Qe’ﬁpe's °%34.3 OK 100% under Design Member 37, EQUAL LOAD, M nor Shear

f . < Bectid.d®3 193142. 0 OK 100% under Desi gn Member 37, EQUAL LOAD, M nor

Deflectign,_ S < L/250, 0.75< 12.49 nm OK 94% under Desi gn Menber 37, EQUAL
LOAD, T#£ p On gross area f,< Fr, 0.0 < 213.0 OK 100% under On net area
f t<_ )< 245.0 OK 100% under Design Menber 37, EQUAL LOAD,
Sl ender Rg KX*LX/ra 1.0*3122.9/38.35=81.43 < 200.0 OK 59% under

Ky, *L~J~, =1. 0*3122. 9/ 38. 35=81.43 5 200.0 K 59% under Design Menber 37,
EQUAL LOAD, Conpression fa < F. 17.45 < 134.08 OK 87% under Design Menber
37, Edgad Caxm EQEAHILRADR Tension fa/ Ft+f bX ThX+f by/ Foy: =0. 0/ 245. 0+3. 82;
234. 3+0E6°28MP23=0. 02 < 1 OK 98% under Design Menber 37, EQUAL LOAD,
Bendi ngOmerGorpl @69 663 55dF Fa0 MFA. 45/ 134. 08=0. 135 0. 15 .'. ~0 Gy4pvV
-17. 45/ OMi@4re@B03*FERHERIAARL W61 ' 234. 3=0. 15! 51 K 85% under Desi gn Menber
37, EQUAELAD; 3 Swéh-0 MPH Y/ 300. 0, 1. 24< 800.0./300.0=2.67 mm OK 53% under
Page 5O0Kiofmad(@GIrChee kimmg!- 06 84 0gF8.3pbies.073835)=-Mdffber s: 38 G oup: Custon®
Sect i onE,=CHSNLb4:cB)ByFE-(1-50.1 /0ads.easss.o BRJAs MF@AD  F° =355. 0 MPa On gross area
Ft =0. G*Hq;az@xrﬁ* 355.0=213.0 MPa On net area Fr 0.5*F,, =0.5*490. 0=245.0 Mra
F, =0. 4* Byt P9 8B55 214210 MPa
Minor Axis:
F,=0.66*F =0.66+355.0=234.3 MPa
Design Member 32, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F, 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
8 < 1/250,0.79 < 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:
f, <F,, 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
5 < 1/250, 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
L 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=I .0+2154.07/38.35=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/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 32, EQUAL LOAD, Bending + Compression
f/F,=15.77/166.5=0.09 < 0.15 .. ¢0
0o/ P +bpe/Ppe+0p,/ P, =15 .77/166.5+12.41/234.3+4.48/234.3=0.17 < 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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K/ r=max(Kx* 1/ rx, K, , *I/ry)=max(1.0%3122.9./38.35. 1. 0-3122. 9/ 38. 35) =81. 43
Fa=(| -(KL/r)2/(2 Cc2)) *FJFS=(1-81. 43" //(2*108. 062))*355. 0/ 1. 9=134. 08 MPa
Maj or Axis. Fb=0 6*Fv0 66*355. 0=234. 3 MPa M nor Axis: Fe 0.66*Fv.

0. 66* T dasiGh -.1- ) pber 38, EQUAL LOAD, Major Bending Tensile
ey Pl SedE The 234.3 OK 98% under Conpressi ve Bendi ng
StressGmrff)guﬁam,F 3.82 < 234.3 OK 98% under Desi gn Menber 38, EQUAL LOAD,
Maj or Sl’dt&aICHSflﬁgx(K F, 0.02 5 142.0 OK 100% under Design Member 38, EQUAL
LOAD, Major Deflection 5<_ L/250.5.99 <_ 12.49 nm OK 52% under Design

Menmber QJAL LOAD, M nor Bending Tensile Bending Stress: fb <_ F.
0. 6<_ A / 100% under Conpressive Bending Stress: fb < Fb, 0.6!-
234.3 O _109% under Design Menber 38, EQUAL LOAD, M nor Shear ff <_F,

0.01 5 142. 0 OK 100% under Design Menber 38, EQUAL LOAD, M nor Deflection
S < L/250, 0.75<_ 12.49 mm K 94% under Design Menber 38, EQUAL LQOAD,
Tensi toadCapeo EQUARLLTADS F, 0.0 < 213.0 OK 100% under On net area ft <
F, 0.0 K=35924%a0 OK 100% under Design Menber 38, EQUAL LOAD, Sl enderness K,
*L, , /[ r aOnkrogagl2.6-9/~88338=280M8 5 200. 0 OK 59% under
Ky. * L) JOnnetzrda F38. 312050 884535481. 43 200. 0 OK 59% under Desi gn Menber 38,
EQUAL LIGAR:F Cartproesgdoh fa < Fa, 17.45 <_ 134.08 OK 87% under Design
Menber IQ&,maEQJVAngMQ&ED;\(Ilerrﬁdpmg 35¢L.0Fa i /esssy=foal Ft +f bx/ Fbx+f by/ Fby=0. 0/
245. 0+3 BREKRGU2-8H)-FHF 2346 B0+ &D6*)3630138%6cunaber  Desi gn Menber 38, EQUAL
LQAD, Bamlum + Corrpr ession fa/Fal7.45/134.08=0.13 !5 0.15 .-.~0 p4j (Dpw
17. 45/ 1739.608-Be682]. 2343 880, 6, / 234. 3=0. 15 1 OK 85% under Desi gn Menber 38,
EQUAL L@ADixisSway A<_ Y/ 300.0, 1.24<_ 800.0/300.0=2.67 nmm OK 53% under En.b
of chedicUBsGROGTS W BIoEP
Design Member 33, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, < F, 12.41 £234.3 OK 95% under
Compressive Bending Stress:
fy <F,, 12.41 <234.3 OK 95% under
Design Member 33, EQUAL LOAD, Major Shear
f,<F,, 0.25 < 142.0 OK 100% under
Design Member 33, EQUAL LOAD, Major Deflection
8 <L/250,0.79 < 8.62 mm OK 91% under
Design Member 33, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy <F,, 4.48 < 234.3 OK 98% under
Compressive Bending Stress:
f, < Fy, 4.48 <234.3 OK 98% under
Design Member 33, EQUAL LOAD, Minor Shear
f, <F, 0.17 < 142.0 OK 100% under
Design Member 33, EQUAL LOAD, Minor Deflection
8 <1L/250, 0.44 < 8.62 mm OK 95% under
Design Member 33, EQUAL LOAD, Tension
On gross area f, < F,, 0.0 <213.0 OK 100% under .

On netarea f <F,, 0.0 <245.0 OK 100% under

Design Member 33, EQUAL LOAD, Slenderness
K *L, /r,=1.0+2154.07/38.35=56.17 < 200.0 OK 72% under

K),*L)/r\,=l.0*2154.07/38.35=56.l7 <200.0 OK 72% under

Design Member 33, EQUAL LOAD, Compression
f,<F,, 1577 <166.5 OK 91% under

Design Member 33, EQUAL LOAD, Bending + Tension
£ /F H /Pt y/Fy, =0.0/245.0+12.41/234.3+4.48/234.3=0.07 < | OK 93% under

Design Member 33, EQUAL LOAD, Bending + Compression
f/F,=15.77/166.5=0.09 < 0.15 .40

/O 40,/ Dps+ba [ Dp =15.77/166.5+12.41/234.3+4.48/234.3=0.17 < I OK 83% under
o Ta TYRETERE TRy T By

Design Member 33, EQUAL LOAD, Sway
- A<Y/300.0, 0.43 <800.0/300.0=2.67 mm OK 84% under
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Appendi x D Steel design report to ASIC ASD Unequal Loading Condition
Page 52 of 106 Steel Design Report Checking design nenber 1 Menbers: |
G oup: V Sectl on: W12x87 Load Case: UNEQUAL LOAD FY,=355.0 MPa On gross
area F . MPa On net area Ft=0.5*F.=0.5*490.0=245.0

Members: = N ’ MPa
KI/r-rr@;g'Eﬂ{zqf’morx K, *1/r} ) =max (1. 0*2700. 0/ 136. 65; 1. 0*2700. 0/ 77. 98) =34. 63
Fa (1- Gdgtioh:rcHSs 414628 Cc2) ) * F~FS=( 1- 34. 632/ (2*105. 442) ) *355. 0/ 1. 79=188. 12 MPa
b/ t=153. 62/ 20. 57=7.47 < 65/'1(F )=65/ " x(355.0)=9.06 .'.4)0 E;(ttov ICY
XozcaXt Npop A ia: ARL," .'.4)0 cl1 =0.66*Fy. 0.66*355.0=234.3 MPa
M nor e 0. 75*FY 0. 75*355. 0=266. 25MPa Desi gn Menmber 1, UNEQUAL LQOAD,
Maj or BE g Tensile Bending Stress: fb < Fb, 43.52 < 234.3 OK 81% under
Conpressive Bending Stress: fb < Fb, 43.52 < 234.3 OK 81% under Design
Menber 1, UNEQUAL LOAD, Major Shear ff. < F, . 8.46 <_ 142.0 OK 94% under
Desi gri.omdrﬁnﬁe EQUJNEQ%DLOAD Maj or Deflection S < L/250, 5.16<_ 10.8 mm
OK 52% pndetMBesi gn Menber 1, UNEQUAL LOAD, M nor Bending Tensile Bending
St r ess: Of dypssarepy;0.6F5099%5.0=-256MRA5 OK 91% under Conpressi ve Bending Stress:
fb < FbPnm@Breig-0&F DEHEo0RR4IMB1 % under Design Menber 1, UNEQUAL LCAD, M nor
Shear FfO4*E-04B55@188M 142 0 OK 100% under Desi gn Menber 1, UNEQUAL LQAD,
M nor Défrtregk oK, Bemax(LOF R HO7/38B5,6@ 1 540385 IOK 86% under Desi gn Member 1,
UNEQUALEF £ OAID;r)*/ P81k FUAS=(1-56.17%(2*108.062))*355.0/1.84=166.5 MPa

Major Axis:

Fb=10.66*Fy=0.66*355.0=234.3 MPa

‘ Minor Axis:
- Fb=0.66*Fv=0.66*355.0=234.3 MPa

Design Member 34, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F,, 12.41 £234.3 OK 95% under
Compressive Bending Stress:
f, < Fy, 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 <1./250,0.79 < 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
8 < L/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

Onnetarea 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*Ly/ry=1.0*2154.07/38.35=56.17 <£200.0 OK 72% under

Design Member 34, EQUAL LOAD, Compression
f,<F,, 1577 <166.5 OK 91% under

Design Member 34, EQUAL LOAD, Bending + Tension
fa/Fl+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 .. ¢0.

¢a/¢)ﬁ+¢[$§/¢ﬁ§'¢ﬁ\/®ﬂw=15'77/166'5+12'41/234'3+4'48/234'3=0'l7 <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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On gross area ft <_"Ft, 12.09 < 213.0 OK 94% under On net area ft <_ Fr
12.09 <_ 245.0 OK 95% under Desi gn Menber 1, UNEQUAL LQOAD, S| enderness
Kx*Lx/ra 1.0%*2700.0/136.65=19.76 _< 300.0 OK 93% under Ky*LWrY
1.0*26}%&(% 8@ 2@ OK 88% under Design Menber 1, UNEQUAL LOAD,
A 8.12 OK 100% under Design Menber 1, UNEQUAL
LOAD, @e@chung]ﬁ Tensi on fa/ Ft +f bx/ Fbx+f by/ Fby.

12. 09/ 24idn: Onsli34. A/ 234. 3+25. 29,/ 266. 25=0. 34 | OK 66% under Design Menber 1,

UNEQUAL LQAD, Bending + Conpression fa/Fa 0.0/188.12=0.0<0.15.'.4)0

188. 12+ X/ 234. 3+25. 29/ 266. 25=0. 28 < | OK 72% under Page 53 of 106
Checki gn nenber 2 Menbers: 2 Goup: W Section: \V 12x87 Load Case:
UNEQUAL F,,=355.0 MPa On gross area F, =0.6*F"=0.6*355.0=213.0 M\Pa On

net area Ft 0.5*F,, =0.5*490. 0=245.0 MPa F, =0. 4*Fy==0. 4*355. 0=142. 0 MPa
Ki/r=max(K,,*1/r,, K .*I/r~)=max(1l. 0*4000. 0/ 136. 65, 1. 0*4000. 0/ 77.98)=51. 3
Fa=(|Lp WE-E%QW/ FS=(1-51.32/(2* 105. 442))*355 0/1.83=1 70.59 MPa
b/t =153y8%/26257=7. 47 5 65/' (Fy)=65/J(355.0)=9.06 .-.40 Es friov i6 Xointct
fr Macepss Ac Firgo F a5 X 3.0MPey 4y p=0. 6* Fv=0. 6* 355. 0:213. 0 MPa

Fb=12x 103 @/ (- +0r0F P29 008+ | | 2/ (4000. 0*317.5/ 63. 23) =494.95 MPa Fb >

0. 6* Fy F=040,Ayp=0718>*M20. 6* 355. 0=213. 0 MPa M nor Axis: Fb=0.75*Fy=

0. 75* 358 =0=pQ 8/, X5 yPeaxDerd jog i/ SRETHIEIP 0924/ 38NBCRIAL LOAD, Maj or Bending Tensile
Bendi ng,-BtKega2-Cf Iy FgFS=(Fin, 92’231 @86 x35521 8= 182.30MPB9% under  Conpr essi ve Bendi ng
St r ess:Mafobixs: Fb, 23 88 < 213.0 OK 89% under Design Member 2, UNEQUAL LOAD,
Maj or SHEATT, ~:461355-0=034.3 MPE_ 0<_ 142.0 OK 99% under Design Menber 2, UNEQUAL
LOAD, N#j°ufsDef | ection 8<_ L/250, 1.52<_ 16.0 mm OK 90% under Desi gn ‘

Menmber FEO(’(l*JNIE‘)d‘JAE’ TR0 ™M nor  Bendi ng
Design Member33, EQUAL LOAD, Major Bending

Tensile Bending Stress:
fy, < Fy, 2.13 <234.3 OK 99% under

Compressive Bending Stress:
f, < Fp, 2.13 £234.3 OK 99% under

Design Member 35, EQUAL LOAD, Major Shear
f,<F,0.11 < 142.0 OK 100% under

Design Member 35, EQUAL LOAD, Major Deflection
3 <L/250,0.08 <6.28 mm OK 99% under

Design Member 35, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,, 8.22 <234.3 OK 96% under
Compressive Bending Stress:
f, < Fy, 8.22 < 234.3 OK 96% under

Design Member 35, EQUAL LOAD, Minor Shear
f,<F, 0.33 < 142.0 OK 100% under

Design Member 35, EQUAL LOAD, Minor Deflection
8 <L/250, 1.39 <6.28 mm OK 78% under

Design Member 35, EQUAL LOAD, Tension
On gross area f, < F,, 5.51 < 213.0 OK 97% under '

Onnet area f, <F,, 5.51 <245.0 OK 98% under

Design Member 35, EQUAL LOAD, Slenderness
K, *L,/r,=1.0+1569.24/38.35=40.92 < 300.0 OK 86% under

K *L)/r) 1.0%1569.24/38.35=40.92 < 300.0 OK 86% under
Design Member 35, EQUAL LOAD, Compression

f,<F,, 0.0 <182.89 OK 100% under
Design Member 35, EQUAL LOAD, Bending + Tension

fa/Ft+fbx/Fbx+fby/Fby=5.51/213.0+2.13/234.3+8.22/234.3=0.07 <1 OK 93% under
Design Member 35, EQUAL LOAD, Bending + Compression

f/F,=0.0/182.89=0.0 <0.15 ..¢0

d3a+d>ai/<bﬁ5_+¢m/’d>w=0.0/1 82.89+2.13/234.3+8.22/234.3=0.04 < 1 OK 96% under

Design Member 35, EQUAL LOAD, Sway

A <£Y/300.0, 1.24 < 800.0/300.0=2.67 mm OK 53% under
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Tensile Bending Stress: fb < Fb, 84.64:5 266.25 OK 68% under Conpressive
Bending Stress: fb 5 Fb, 84.64:5 266. 25 K 68% under Design Menber 2,
UNEQUAL LOAD, M nor Shear f,, < F, 2.'6:5 142.0 OK 98% under Design

CAD flection S <_ L/250, 10.53:5 16.0 mm XK
34% u eF —ONEQUAL LOAD, Tension On gross area f,<_ Ft,
23. 87 %m?gu 3.0 OK 89% under On net area f, < F, 23.87 5 245.0 OK 90%
under BeshgmsMerber 2, UNEQUAL LOAD, SI ender ness K,,*LX/r,

1. 0*4000. 0/ 136. 65=29. 27 <_ 300.0 OK 90% under

Ky, *LYI g 0*4000. 0/ 77.98=51. 3 <_ 300.0 K 83% under Design Menber 2,
UNEQJA Conmpression fa S Fa, 0.0 <_ 170.59 OK 100% under Desi gn
Mermber R} UMEQUAL LOAD, Bending + Tension

falF,' fbalFb, . +f by/ Fby==23. 87/ 213. 0+23. 88%213. 0+84. 64/ 266. 25=0.54 | OK 46%
under Design Menber 2, UNEQUAL LOAD, Bendi ng + Conpression
f a/ Fastbadf Cafe:FQAUAL LOAD. 15 .. 0 | (Dov 0.0/
170. 59+R335884113. 0+84. 64/ 266. 25=0. 43 1 OK 57% under Page 54 of 106
Checki ngn gesrgR=-ofeifder3sP=21peMirer s: 3 Goup: W Section: W12x8 7 Load Case:
UNEQUAL Ob{@Aa F 8,5:FF35890-NPaM@n gr oss area F1 0. 6*Fy=0. 6*355. 0=213.0 MPa On
net area=F+E60635F0-11420M8* 490. 0=245. 0 MPa F, = 0. 4*Fy=0. 4*355. 0=142. 0 MPa
Kl / 1 =max{rioat Ry K KOr, 2odal(F.44 569 2433 199 2POT )0V 36. 65, 1. 0*2700. 0/ 77. 98) =34. 63
Fa( 1- ( KEfa @/ R4 €0RY, S4B Bax: mSM)*BSSQl(ZSQM)‘BPa44))) 355 0/1.79=188. 12 MPa
b/ t =153 ,G#H420. 57=7. 47 < 65/ v(Fy) =65/ N (355.0) = ..0rs;tnov t6
Xop| t ay F,=0.66NEpIOp 3A/0-2MMPaAp < Lc ..0 DR=0. 66* F‘ :0. 66*355. 0=234. 3 MPa

i nor MAxidgs: Fe 0. 75*F¥r§0 75*355. 0=266. 25 MPa Desi gn Member 3, UNEQUAL

LOAD, M b1 BENEP g >*Fel8i | e Bending Stress: fb < Fb, 48.18 < 9
under Design Member 36, EQUAL LOAD, Major Bending 9 ! .18 — 234.3 K 79%
Tensile Bending Stress:
f,<F,,213<23430K 99% under
Compressive Bending Stress:
f,<F.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
& <1./250, 0.08 < 6.28 mm OK 99% under
Design Member 36, EQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,.8.22 <2343 OK 96% under
Compressive Bending Stress:
f, <F,, 822 <2343 OK 96% under
Design Member 36, EQUAL LOAD, Minor Shear
f,<F,0.33<142.0 0K 100% under
Design Member 36, EQUAL LOAD, Minor Deflection
8 <1./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

K *L /r =1.0#1569.24/38.35=40.92 < 300.0 OK 86% under

Desngn ‘\Iember 36, EQUAL LOAD, Compression
f, <F,, 0.0 < 182.89 OK 100% under

Design Member 36, EQUAL LOAD, Bending + Tension
£/F o Pt iy =5 51/213.0+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’i¢°a+¢ﬁg’l¢'ﬁf¢&.;r"/q)ﬁvzo'o’!182'89+2'13’l234'3+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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Conpressive Bending Stress: fb < Fb, 48.18 < 234.3 OK 79% under- Desi gn
Menmber 3, UNEQUAL LOAD, Major Shear f,, < F,, 9.42 < 142.0 OK 93% under
Desi gn Menber 3, UNEQUAL LOAD Maj or Deflection S < dL/ 250, 8. 0i2 <Blod8 nm
X 26 @@fé NEQUAL LOAD, M nor Bending Tensile Bending
Stresg!:?bgfrg 1, g,‘i n #5 K 93% under Conpressive Bending Stress:
fb < By GfalB3 < 266 25 OK 93% under Desi gn Menber 3, UNEQUAL LQCAD, M nor
Shear Setion: CHElI4F6 0. 34 < 142.0 OK 100% under Design Menber 3, UNEQUAL LOAD,
M nor (=qet i on 5<_ L/250.1.39< 10.8 nm K 87% under Desi gn Menber 3,
UNEQUA /LOAN Tension On gross area ft < Ft, 19.79 < 213.0 OK 91% under
On net area t < Ft, 19.79< 245.0 K 92% under Desi gn Menber 3, UNEQUAL
ngderness K, t*L,t/r>=1.0%*2700. 0/ 136. 65=19. 76 <_ 300. 0 OK 93% under
Ky*L %y, 1.0*2700.0/77.98= 34 63 <_ 300.0 OK 88% under Design Menber 3,
UNEQUAL L QAD, rH)re55| on fa < Fa, 0.0 <_ 188.12 OK 100% under Desi gn
Menbel-oad Gageos Md&@AEBenm ng + Tension
fal thbF>tJ?’I9b”3?9rfb g/ 19.79.9%213. 0_48. 18/ 234. 3+17. 63/ 266. 25=0.36 1 OK 64./0
under &&ig FIV%* MBS 0PNEMBAL LOAD, Bendi ng + Conpression
fanho%mwei%%wygwwwym
al ~c+pShPEHyHRASOTH M. 094.88. 12_48. 18/ 234. 3+17. 63/ 266. 25=0. 27 <_ 1 OK 73%
under MbagedGdrEiUpoeCheBRyHgs. despyyismenber 4 Menbers: 4 Goup: W
Sect i of=(MKWPK BT -OAE=(CaIseZ-URBQWALS. 0lLGAR .08 My==355. 0 MPa On gross area
F =0. 6%@o=0is6* 355. 0=213.0 MPa On net area Ft=0.5*Fu=0.5*490. 0=245.0 MPa

. =0. ikﬁ?ib‘%%§§§?@LTﬂ2 o MPa

KI/r— y 66 *J/ nax(l 0*2700. 0./ 136. 65, 1. 0*2700. 0/ 77. 98) =34. 6
Fa(l QKL Q @% 1 34. 632; (2* 105. 442)) 355 0/ 1.79=188.12 MPa
nm U ¥ Dé“”B%’&FF ) =65; x( 355. 0) = ' .40 Esyrtov to

XO] nt Cg,r< F , 3.82 < 234.3 OK 98% under
Compressive Bending Stress:
f, <Fp. 3.82 < 234.3 OK 98% under
Design Member 37, EQUAL LOAD, Major Shear
f, <F_.0.02 < 142.0 OK 100% under
Design Member 37, EQUAL LOAD, Major Deflection
8 <1/250,5.99 <12.49 mm OK 52% under

Design Member 37, EQUAL LOAD, Minor Bending
Tensile Bending Stress:

f, <F,. 0.6 <234.3 OK 100% under
Compressne Bending Stress:
fy, <F, 0.6 <234.3 OK 100% under -
Design Member 37, EQUAL LOAD, Minor Shear
f, <F,, 0.01 <142.0 OK 100% under

Design Member 37, EQUAL LOAD, Minor Deflection
3 <1/250,0.75 < 12.49 mm OK 94% under
Design Member 37, 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 37, EQUAL LOAD, Slenderness
K, *L /r,=1.0+3122.9/38.35=81.43 < 200.0 OK 59% under
K},*L)/ry=1.0*3122.9/38.33':81.43 <200.0 OK 59% under
Design Member 37, EQUAL LOAD, Compression
f,<F, 17.45 < 134.08 OK 87% under
Design Member 37, EQUAL LOAD, Bending + Tension
fa/Ft+fbx;’Fbx+fby/Fby_=0.0/245.0+3.82/’234.3+0.6/234.3=0.02 <1 OK 98% under
Design Member 37, EQUAL LOAD, Bending + Compression
f,/F,=17.45/134.08=0.13 <0.15 .¢$0
¢a/*d>a+¢3;f¢ﬁév¢ﬁv/d>w:17.45/"1 34.08+3.82/234.3+0.6/234.3=0.15 < 1 OK 85% under
Design Member 37, EQUAL LOAD, Sway )
A <Y/300.0, 1.24 < 800.0/300.0=2.67 mm OK 53% under
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Mcxc op Aro: Ap < L~ 0 (pP=0.66*Fv=0.66*355.0=234.3 \' 1Pa hl i nor. 4xi s:
Fb=0. 75*F, =0. 75*355. 0=266. 25 MPa Desi gn Menber 4, UNEQUAL LOAD, Maj or
Bending Tensile Bending Stress: fb < Fb, 0.64< 234.3 OK 100% under

Compressive_Bending Stress: fb < Fb, 0.64< 234.3 OK 100% under Desi gn
%Wer%ﬂﬂ@;@ﬂmhear fl. < F, 0.2< 142.0 OK 100% under
Desi gn “m%ef 4, UNEQUAL LOAD, Major Deflection 5< L/250, 4.39<_ 10.8 nm
oK 59%@@%@%%@ Menber 4, UNEQUAL LOAD, M nor Bending Tensile Bending
Stress: 1b < Fb, 28.93 <_ 266.25 K 89% under Conpressive Bending Stress:
fb < F. < _ 266.25 K 89% under Design Menber 4, UNEQUAL LOAD, M nor
Shear , 1.04 < 142.0 OK 99% under Design Menber 4, UNEQUAL LOAD,

M nor DX fion 6<_L/250, 1.26 < 10.8 nm OK 88% under Design Menber 4,
UNEQUAL AD, Tension On gross area ft < Ft, 0.0 <_ 213.0 OK 100% under
On net area ft < Ft, 0.0 < 245.0 OK 100% under Design Menmber 4, UNEQUAL
LOAD, |fndsssrasquUAdXbr{ 1.0*2700.0/ 136.65=19.76 _< 200.0 OK 90% under
Ky. *LIry~3530Q#2700. 0/ 77. 98=34. 63 < 200.0 OK 83% under Design Menber 4,
UNEQUAL oh- AR Carvpr @ssbam213.0 are< Fa, 10.97 < 188.12 OK 94% under Design
Menber énneuNEQ‘dALF 1y @AR -Bendr.ng + Tensi on

fal Ft +f b\xdﬁbx(;hf*gy&}bw;@a 01245. 0+0. 64; 234. 3+28. 93/ 266. 25=0. 11 < | OK 89%

under  ReshgR JMeRDE-mfh INEQIALs LMo B8pdimg + Conpr essi on fal Fa
10. 97/ 1%8§;5ﬁ%§,@*&§).{1:_ﬂ:9=(]1_35_432;(2*log&z);l.g)ﬁg,z.,s:}ﬁgg M=0. 64/ 234, 328. 93/ 266. 25=0. 17
<_ 1 OXK;B83%under =~ Page 56 of 106 Checking design nenber 5 Menbers: 5

G oup: V})éo.(SGFg:toisﬁBlis.oé'sz,.sIMPZ?x87 Load Case: UNEQUAL LOAD

Minor Axis' :
‘ F,=0.66+F =0.66+355.0=234.3 MPa
Design Member 38, EQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F,, 3.82 £234.3 OK 98% under
Compressive Bending Stress:
f, <F,.3.82<2343 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 <1/250,5.99 < 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, <Fp, 0.6 <2343 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
§ <1/250,0.75 < 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
KX*Lx/rx=1.0*3122.9/38.35=81.43 <200.0 OK 59% under

K)_*L)/rv=l.0*3122.9/38.35=81.43 <200.0 OK 59% under
Design Member 38, EQUAL LOAD, Compression
f,<F,1745< 134.08 OK 87% under

Design Member 38, EQUAL LOAD, Bending + Tension
faf’Ft+fbx/Fbx+fby/Fbv=0.0/245.0+3.82/"234.3+0.6/234.3=0.02 < 1 OK 98% under
Design Member 38, iZQL'AL LOAD, Bending + Compression
f,/F,=17.45/134.08=0.13 < 0.15 - 60
¢a/®a+¢ﬁ.§/¢ﬁa_+¢ﬁq/®w:l 7.45/134.08~3.82/234.3+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

End of check
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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 F, =0.4*FY 0. 4*355. 0=142.0 MPa
KI/r-max(Kx*1/rx, Ky, *l /ry.)=max(1. 0*2700. 0/ 136. 65, 1. 0*2700. 0/ 77. 98) =34. 63
Fa (1-(KL/r)2/(2*Cc2))*F,/ FS=(1-34.63" -/ (2*105. 442))*355. 0/ 1. 79=188. 12 MPa
b/ t=153. 67/ 20.57=7.47 <_ 65/-,(F,,)=65/vf(355.0)=9.06 ..4)0 ZExttov to Xoza
X-C Mapop Ay ia: Ap <L, ..4)0 4yp=0.66*Fy. =0. 66*355. 0=234.3 MPa M nor
Axi s: Fb=0.75*Fy= 0. 75*355. 0=266. 25 MPa Desi gn Menber 5, UNEQUAL LQOAD,

Maj or Bending Tensile Bending Stress: fb < Fb, 2.26 < 234.3 K 99% under
Conpressive Bending Stress: fb < Fb, 2.26 < 234.3 K 99% under Design
Menmber 5, UNEQUAL LOAD, Major Shear f,.. 5 F, 0.71 5 142.0 OK 99% under
Design Menber 5, UNEQUAL LOAD, Major Deflection S < L/250,1.52< 10.8 mm
OK 86% under Design Menber 5, UNEQUAL LOAD, M nor Bending Tensile Bending
Stress: fb < Fb, 86.56 < 266.25 OK 67% under Conpressive Bending Stress:
fb < Fb, 86.56< 266.25 OK 67% under Design Menber 5, UNEQUAL LOAD, M nor
Shear fv < F, 3.26 <_ 142.0 K 98% under Design Menber 5, UNEQUAL LOAD,
M nor Deflection 8<_L/250, 1.27<_10.8 mn OK 88% under Design Menber 5,
UNEQUAL LOAD, Tension On gross area ft < Ft, 0.0 <_ 213.0 OK 100% under
On net area ft < Ft, 0.0 <_ 245.0 OK 100% under Design Menber 5, UNEQUAL
LOAD, Sl enderness Ktt*Lx/rX 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. Q, OK_83% under Desi gn Menber 5,
UNEQUAL LOAD, Conpression fa ApDen®ix DLss. 12 oK 100% under Desi gn
Menmber 5, UNEQUAL LQOAD, Bending ensi on

fal Ft +f bdb, t +f by/ Fb" =0. 0/ 245. 0+2. 26/ 234. 3+86. 56/ 266. 25=0. 33 1 OK 67% under
Design Menber 5, UNEQUAL LOAD, Bendi ng + Conpression fa/Fa 0.58/188. 12=0. '
< 0.15 .".4)0

Steel design report to ASIC ASD

Unequal Loading Condition
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~al t ea+~pSi cDP~+~pti/ Qyp4 0.58/188. 12+2. 26/ 234. 3+86. 56! 266. 25=0.34 < | K
66% under Page 57 of 106 Checki ng design nenber 6 Menbers: 6 Goup: W
Section: W 12x87 Load Case: UNEQUAL LOAD Fy.=355.0 MPa On gross area

F, =0. 6*Fy. =0. 6*355.0=213. 0 Rvica s L& . =0. 5*F, , =0. 5*490. 0=245. 0
MPa F,, =0. 4* Fy==0. 4* 355, 0=142 kx*1/1C, K

LT, AR T80 M ckAPe§Sy 1 0%2700. 0/ 77.98) =34. 63 Fa

(1- (KAEF2r 9“%%9 SIEUL Fggll.es'-/(2*105.442))*355.0/|.79:188.12 MPa
b/ t =153k 20 57=7. 47 <_ 65/' (Fy.)=65/i (355.0)=9.06 .-.~0 Ec;rttov to

Xont aySectioMmpey? A, i0o: Ap < Lc .-. QO cl =0.66*F, =0. 66*355. 0=234. 3 MPa M nor

Axis: —Eb=0 75*Fy=0. 75*355. 0=266. 25 MPa Desi gn Menber 6, UNEQUAL LOAD,
Maj or Bendging Tensile Bending Stress: fb < Fb, 2.26 5 234.3 OK 99% under
Conpr essi \fe Bending Stress: fb < Fb, 2.265 234.3 OK 99% under Design Menber
6, UNEQUAL_LOAD, Major Shear fl 5 F, 0.71 < 142.0 OK 99% under Design
Menber 6, UNEQUAL LOAD, Major Deflection 6<- L/250, 1.52< 10.8 mm OK 86%
under Design Menmber 6, UNEQUAL LOAD, M nor Bending Tensile Bending Stress:
fb < HwaddbassdNEG@BALILQ@ADG67% under Conpressive Bending Stress: fb <- Fb,
86. 56<_F288°%Y8 OK 67% under Design Menber 6, UNEQUAL LOAD, M nor Shear f |,
< F," 39pgpsgreq g2.60, OR3P tihder Desi gn Menber 6, UNEQUAL LOAD, M nor
Def | ect ProntaregG=0p 2884909~ 80 MY, 8 nm OK 88% under Desi gn Menber 6, UNEQUAL
LOAD, TeEr&Hgr+On-¢roeslEa area ft < Ft, 0.0 5 213.0 OK 100% under On net
ar ea ft Kikenfek(K,*0,.104/r, =2l 002 7@K/ 1 3630 90-8IET 9DSsp3gn Menmber 6, UNEQUAL LQAD,
Sl ender Res&KLRR dRkF/as-11-B322003. 0N FB60/68=13912FB2 <_ 200. 0 OK 90% under
b/t=153.67/20.57=7.47 < 65/N(F )=65/N(355.0)=9.06 .¢0 Zextiov 16 Xoumoyt
' Magop Afio: )

Ag=L, 00 Pp=0.66%F =0.66%355.0~234.3 MPa

Minor Axis:

F,=0.75+F,=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, < Fy, 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 <1./250, 5.16 < 10.8 mm OK 52% under '
Design Member 1, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy, <F, 25.29 <266.25 OK 91% under
Compressive Bending Stress:
f, < Fy, 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, CNEQUAL LOAD, Minor Deflection
8 <L/250, 1.53 < 10.8 mm OK 86% under
Design Member I, UNEQUAL LOAD, Tension
On gross area f, < F, 12.09 <213.0 OK 94% under .
On netarea 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
Ky*L)/ry=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/Ft+fbx/Fbx+fby/Fby=12'09/2l3'0+43'52/234'3+25'29’l266'25=0'34 <1 OK 66% under
Design Member 1, UNEQUAL LOAD, Bending + Compression
f/F,=0.0/188.12=0.0 < 0.15 .. ¢0
¢u/fbu+¢ﬁg/¢B§+¢)B\4/¢W:O.O/l88.l2-:—43.52/’234.3+25.29/266.25:0.28 <1 OK 72% under
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Ky, *L Jry==1. 0*2700. 0/ 77. 98=34. 63 < 200.0 OK 83% under Design Menber 6,
UNEQUAL LOAD, Conpression fa <_ Fa, 0.58 <- 188.12 K 100% under Design
Menber 6, UNEQJAL LOAD Bendi ng + Tensi on

/

fal Ft-e‘ 0/, 240. 0+2. 26/ 234. 3+86. 56/ 266. 25=0.33 | K 67%
under ——EESTHF EFDT ONEQSAL LOAD, Bendi ng + Conpression

falF. = 0g@lSS 12=0. 0< 0.15 .-.40 lo o0.58/1

88. 12+2ctB6 W 284. 3+86. 56/ 266. 25:0.34 < | OK 66%under a a RSA ~- PW Page 58

of 106 Checkj ng design nenber 7 Menbers: 7 Goup: W Section: \V 12x87
Load Case] UNEQUAL LOAD F,-355.0 MPa On gross area Ft
0. 6*F, =0. p*355.0=213.0 MPa On net area F1 0.5*F,, =0.5*490. 0=245. 0 MPa
F, . =0. 4*Fy==0. 4*355. 0=142. 0 MPa
K /r-max(R& /1, , K, .*I/ry)=max(1.0*2700. 0i ' 136. 65, 1. 0*2700. 0/ 77. 98) =34. 63
Fa(1- (KL/ r)'/(2*Cc' =))*FVI FS=(1- 34. 632/ (2* 105.442))*355.0/ 1. 79=188. 12 MPa
b/ t =1bGad Taze: REQUFL 098D J( F) =65/ ti i (355.0)=9.06 ..~0 Esjtlov 16 Xona;tt
Mawop AyeP:0MR- 5 L, .. (0 dy=0.66*F, =0. 66*355.0=234.3 MPa M nor Axis: Fe
0. 75* Fyn@rosg ¢ 35660 =PBE5-2330PE2 Desi gn Menber 7, UNEQUAL LOAD, Maj or Bendi ng
Tensi | @nBendiFag-Gtewso=2450Mea Fb, 0.64 <_ 234.3 OK 100% under Conpressive
Bendi ng,-8tFeg 435500420 M, 0. 64< 234. 3 OK 100% under Design Menber 7, UNEQUAL
LOAD, Mo Sveay«\r, frmax(1.06000.67136.65,12+4600.0/174R)=0 30K 100% under Design Menber 7,
UNEQUAIE, L 1QALD /(g o /iSer -5 1600 1083142)) 5./ 826, 59 ip39<_ 10. 8 nm OK 59% under
Desi gn bMessaero.s7=7.4 UNEQEMs s GAD:9. oM o ke Bendixblgo: Tensi | e Bending Stress: fb <_
F. 28. Qs 266. 25 OK 89% under Conpressive Bending Stress: fb 5 Fb, 28.93
< 266. 25> OK- 8 Fpodrtgres3basiigmivenber 7, UNEQUAL LOAD, M nor Shear f,.5 F,
1. 04 _€,=14R340,/CHA D95 B d/n00.0+317.5/63.23)=494.95 MPa -
Fy >06*F -.00 CDB—O 6*F =0.6%355.0=213.0 MPa
Minor Axis:
Fb=0.75*Fy=0.75*355.0=266.25 MPa
Design Member 2, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
f, < Fy, 23.88 < 213.0 OK 89% under
Compressive Bending Stress:
fy, <F,, 23.88 <213.0 OK 89% under
Design Member 2, UNEQUAL LOAD, Major Shear
f,<F,, 1.0 <142.0 OK 99% under
Design Member 2, UNEQUAL LOAD, Major Deflection
8 <L/250,1.52 < 16.0 mm OK 90% under
Design Member 2, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, < Fy, 84.64 < 266.25 OK 68% under
Compressive Bending Stress:
f, < F,, 84.64 < 266.25 OK 68% under
Design Member 2, UNEQUAL LOAD, Minor Shear
f <F,,2.16 < 142.0 OK 98% under ‘
Design Member 2, UNEQUAL LOAD, Minor Deflection ) : ‘
8 <L/250, 10.53 £ 16.0 mm OK 34% under
Design Member 2, 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 2, UNEQUAL LOAD, Slenderness
K, *L,/r,=1.0+4000.0/136.65=29.27 < 300.0 OK 90% under
Ky*Ly/ry=1 .0#4000.0/77.98=51.3 < 300.0 OK 83% under
Design Member 2, UNEQUAL LOAD, Compression
f, <F,, 0.0 <170.59 OK 100% under
Design Member 2, UNEQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fby/Fby=23‘87/2 13.0+23.88/213.0+84.64/266.25=0.54 < 1 OK 46% under
Design Member 2, UNEQUAL LOAD, Bending + Compression '
f,/F,=0.0/170.59=0.0 < 0.15 .40
¢a"¢a+¢g§/®g§+¢gu@pu=0-0’!l70-59*’2388/213-0+84~64’i266-25:0-43 < 1 OK 57% under
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- Design Menber 7, UNEQUAL LOAD, M nor Deflection S < L/250,1.265 10..8 mm K
88% under Design Menber 7, UNEQUAL LOAD, Tension On gross area ff <  Ft.
0.0 < 213.0 K 100% under On net area f< <_ Ft, 0.0 <_ 245.0 OK 100% under
Desi gn_Menber 7, UNEQUAL LOAD, Sl enderness TKX*L~/ra

1. 0 276hewking destan membeindo oK 90% under Ky*L, Jry.

1. 0*2706™0F 77. 98=34. 63 <_ 200. 0 OK 83% under Design Menber 7, UNEQUAL
LOAD, Cscémr@§§g on fa < F, 10.97 < 188.12 OK 94% under Design Menber 7,
UNEQJAL LOAD, Bendi ng + Tension falF, +f bc/ Fox+f by/ Fb

=0 O ' 24570+0. 64/ 234. 3+28. 93; 266. 25=0.11 5 1 K 89% under Design Menber 7,

UNEQUAL LCAD, Bendi ng + Conpression fa/Fa 10.97/1 88.12=0.06 <_0.15 .. ~0
10. 97/ 188 12+0. 64/ 234. 3_28. 93/ 266. 25=0. 17 5 1 OK 83% under Page 59 of 106
Checkin gn nenber 8 Menbers: 8 Goup: \V Section: \V12x87 Load Case:

UNEQUAL LOAD FY=355.0 MPa On gross area F, =0.6*Fy=0.6*355.0=213.0 MPa On
net ar@@ad:(;ageE)UﬁEQ{m@t@%b 0=245.0 MPa F, =0.4*Fy=0.4* 355.0=142.0 MPa
KI/r=max(kssptka - 1, , , X1/ rv)=max(1. 0*2700. 0/
136. 65, ba 24:2426- (Qa/*l?Jo @8)=34068 Fa (1-(KL/1)2/ (2*Cc2))*F. FS=(1-34.6322
(2%105. 442) 3 855+04b 0388wk MPa b/t =153. 67/ 20. 57=7. 47 <65i V( Fy.) =65
x( 355. 0):-84*@60 4*15\17{3425&@5 iov I CY Xoaaft Alawop A, tom AR< L~ .. ~0rl) O
=0. 66* FKr.QmaQéi*»315 ﬂ—y%?aéu B2 36,4911 0500 Hxd o8)=346D=0. 75* Fy=0. 75* 355. 0=266. 25 MPa
Desi gn %, QSJQ\I_3416%J;)103 M99 oBRAE NGyp. TENSI | € Bending Stress: fb <
Fb, 48. %ﬁlﬁﬁg 493 %x(?%(@n‘idﬂd@% 06 CIRLESSE V&-Bending Stress: fb S Fb, 48.18
<_ 234.3, gﬁ 9% under Desi gn Menmber 8, UNEQUAL LOAD, Maj or Shear F.
9 42<143‘B % Q,gi%qu)egggmsgjgﬂmyemer 8, UNEQUAL LOAD, Major Deflection S
@ L/ 256;,,5.92<" 10. 8 nm OK 26% under
F,=0.75+F =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 < 17250, 8.02 < 10.8 mm OK 26% under
Design Member 3, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy, <Fy, 17.63 <266.25 OK 93% under
Compressive Bending Stress:
fb < Fb, 17.63 < 266.25 OK 95% 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 <L/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 < 5300.0 OK 93% under
}\ XL, /r =1.0%2700.0/77.98=34.63 < 300.0 OK 88% under
Design'Member 3, UNEQUAL LOAD, Compression
fa <F,00< 188.]2 OK 100% under

Design Member 3, UNEQUAL LOAD, Bending + Tension
fa,"Fr+fbx/Fbx+fby/Fby=19.79./2]3.0+48.18/234.3+17.63/266.25=0.36 <1 OK 64% under
Design Member 3, UNEQUAL LOAD, Bending + Compression
f,/F,=0.0/188.12=0.0 < 0.15 ..$0
o/ Dot/ D+, /D, =0.0/188.12-48.1 8/234.3+17.63/266.25=0.27 < 1 OK 73% under
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Design Menber 8, UNEQUAL LOAD, M nor Bending Tensile Bending Stress: fb _<
Fb, 17.63 < 266.25 OK 93% under Conpressive Bending Stress: fb <_ Fb,
17. 63 < 266. 25 OK 93% under Design Menber 8, UNEQUAL LOAD, M nor Shear f <
F, 0.34< 142.0 OK,100% ungder Design Menber 8, UNEQUAL LOAD, M nor
Def | e&hegking designdnembes4 10.8 nm OK 87% under Desi gn Menber 8,
UNEQJAE’;”JP%E), Tension On gross area ft 5 Ft, 19.79 <_ 213.0 OK 91% under
On netgareafk < F. 19.79 < 245.0 OK 92% under Desi gn Menber 8, UNEQUAL
LOAD, Sl enderness K,,*LK/rX=1.0*2700.0,/136.65=19.76 _< 300.0 OK 93% under
Ky, *L iT ¥=1.0*2 700. 0/ 77.98=34.63 < 300.0 OK 88% under Design Menber 8,
UNEQUAL L{AD, Conpression fa < F. 0.0< 188.12 K 100% under Desi gn Menber
8, UNEQUAL LOAD, Bending + Tension
fal Ft * fbx7 Fb. +f by/ Foy=19. 79/ 213. 0+48. 18/ 234. 3+17. 63/ 266. 25=0.36 < 1 OK 64%
under Design Menber 8, UNEQUAL LOAD, Bending + Conpression f./F.=0.0/1
88. 12£0af Gase: UNEQUALAL®aRy~ ' dyp, A Day=
0. 0/ 188 25048218/ 234. 3+17. 63/ 266. 25=0. 27 <_ | OK 73% under Page 60 of 106
Checki ngh gbesikgr-o pehesss9-213veambers: 9 Group: \V  Section: \V 12x87 Load
Case: UNRELIALF b OAB. s+ 5355.MPa MPa On gross area F, =0. 6*FY 0. 6*355. 0=213.0
MPa OfrvibatF)_x'Mﬁas.oElE@Mﬁ* F,,=0.5*490. 0=245.0 MPa Fv=0.4*F,, 0.4*355.0=142.0
MPa Kl/r=max(K, *I/r K */r )=max(1.0+2700.0/136.65,1.0+2700.0/77.98)=34.63
KI/ T - - e (e @Aty r AT s 6330 5B s 051146008, 1941136 . 65, 1. 0* 4000. 0/ 77. 98) =51. 3
Fa=(1 - KL ¢ h@d (2% CoR0) S EMb RSt d Bib- 53224 (&545. 442) ) *355. 0/ 1. 83=170. 59 MPa
b/t =153,,67/ 20,.57=7. 47 < 65/ Vv’ (F, )=65/x(355.0)=9.06 .-.4>0 Es fnov i6 Xorza
ft  MifRp, Apres=0.600 rechess-200vei p=0. 6* Fv=0. 6*355. 0=213. 0 MPa Fe .
12x103*sh) 44> d/ Af) =1 2x103*1. 2/ (4000. 0*317. 5/ 63. 23) =494.95 MPa Fb > .
0. 6* Fv,F430F>60:63F6620M6* 355. 0=213. 0 MPa | finor Axis:
Fb=0. 7heésifn Mthbef 3, 1358V OGP, AGdvBending
Tensile Bending Stress:
f, <F,. 0.64 <234.3 OK 100% under
Compressive Bending Stress:
f, <F,, 0.64 < 234.3 OK 100% under
Design Member 4, UNEQUAL LOAD, Major Shear
f,<F,. 0.2 < 142.0 OK 100% under
Design Member 4, UNEQUAL LOAD, Major Deflection
8 < 1./250, 4.39 < 10.8 mm OK 59% under
Design Member 4, CNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,, 28.93 < 266.25 OK 89% under
Compressive Bending Stress:
f, <F,, 28.93 < 266.25 OK 89% under
Design Member 4, UNEQUAL LOAD, Minor Shear
f <F,, 1.04 < 142.0 OK 99% under
Design Member 4, UNEQUAL LOAD, Minor Deflection
8 <1./250, 1.26 < 10.8 mm OK 88% under _
Design Member 4, UNEQUAL LOAD, Tension i
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, UNEQUAL LOAD, Slenderness
K L /r, =1.0¥2700.0/136.65=19.76 < 200.0 OK 90% under
K,*L/r,=1.0+2700.0/77.98=34.63 < 200.0 OK 83% under
Design Member 4, UNEQUAL LOAD, Compression
£, <F,, 10.97 < 188.12 OK 94% under
Design Member 4, UCNEQUAL LOAD, Bending + Tension
£ /F,+f, /F, +f,y/F,,=0.01245.0+0.64/234.3+28.93/266.25=0.11 < 1 OK 89% under
Design Member 4, l?'NEQUAL LOAD, Bending + Compression
£/F,=10.97/188.12=0.06 < 0.15 .~.¢0 _ _
0o/ D+ g/ D+, /Dy, =10.97/188.12+0.64/234.3-28.93/266.25=0.17 < | OK 83% under
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Desi gn Menber 9, UNEQUAL LOAD, Major Bending Tensile Bending Stress: fb <
Fb, 23.88 5 213.0 OK 89% under Conpressive Bending Stress: fb < Fb, 23.88
< 213.0 OK 89% under Design Member 9, UNEQUAL LQAD, Major Shear f., <_

Fv., sign Member 9, UNEQUAL LOAD, Maj or

Def | ect s —- =0 nm OK 87% under Design Menber 9, UNEQUAL
LOAD, ‘;‘ﬁﬁﬁ;’sendi ng Tensile Bending Stress: fb < Fb, 84.64 < 266.25 K
68% undetion: VGORPr essi ve Bending Stress: fb < Fb, 84.64 5 266.25 OK 68% under

Design Menmber 9, UNEQUAL LOAD, M nor Shear f" < F, 2.16<_ 142.0 OK 98%
under Degign Menber 9, UNEQUAL LOAD, M nor Deflection S <_L/250, 10.53
< 16.0 mp K 34% under Design Menmber 9, UNEQUAL LQOAD, Tension On gross
area f,5 Ht, 23.87 5 213.0 OK 89% under On net area f,<_Ft, 23.87 <_
245.0 OK 90% under Design Member 9, UNEQUAL LOAD, Sl enderness KX*Lx/r,,
1. 0*4000. 0/ 136. 65=29. 27 < 300. 0 OK 90% under Ky*LyJrY
1. 0* 40AdICASe: ABNEQUALLOAM). 0 OK 83% under Design Menber 9, UNEQUAL LQOAD,
Conpr es§rFrgfoMPig 5 Fa, 0.0 5 170.59 OK 100% under Design Menber 9, UNEQUAL
LOO\D1 B@lﬂ@ésﬂ@:a H?=0'.Eeﬁ;f§i6@ﬁ|5.0=213.0 MPa
f a/ Fc+f bxveflza F+40fSHyH0F39002335.89213. 0+23. 88/ 213. 0+84. 64/ 266. 25=0.54 | K 46%
under Besi-grodvEabres2.09Pa UNEQUAL LOAD, Bendi ng + Conpression fa/Fa0. 0/
170. 59=RUrEnas(KQ1/cL& +Iir)=md 2D 27D0.0]136:65,+p2700:@399345Np 0. 0 1
70. 59+28 -8\ 223:-Q%»BHF64/-268/(22b5=0)485.51.19-CKI25%®% under Page 61 of 106
Checki ngw=tesigsr-merdetF L5 Mabes sio 1QudEoxprWVW Section: W 12x87 Load
Case: UMERJAELOAD F)==355.0 NI Pa On gross area Ft=0.6*Fv=0.6*355.0=213.0
29 OnApdl, - ar ea0.6tE0.663F 023308 490. 0=245. 0 MPa  F, =0. 4*F, =0. 4*355. 0=142. 0
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:
f, < 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 5, UNEQUAL LOAD, Major Deflection
8 < L7250, 1.52 < 10.8 mm OK 86% under
Design Member 5, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, < Fy, 86.56 <266.25 OK 67% under
Compressive Bending Stress:
f, <F;, 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 35, UNEQUAL LOAD, Minor Deflection
] 8 <1/250, 1.27 < 10.8 mm OK 88% under
. Design Member 5, 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 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 + Tensio
f/F +f, JFy tfy/Fy =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

¢a/¢u+¢ﬁé./®gé+¢m/d>ﬁW:O.58.-"188'.l2+2.26/234.3+86.56/266.25=0.34 <1 OK 66% under
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KI/r-max(K,,*1/rx, K ,*1/r,)=max(1. 0*2700. 0/ 136. 65, 1. 0*2700. 0/ 77. 98) =34. 63
F.=(l -(KL/r)2/(2*CC2))*F/ FS=(1 -34.63 2 /(2*105.442))*355.0/1.79=188.12
MPa b/t=153.67/20.57=7.47 5 65/' (Fy.)=65/~"(355.0)=9.06 ..~0 Ec;rttov KY

; ' .-.~0 (&p=0.66*F, 0.66*355.0=234.3 MPa
355 0=266. 25 MPa Desi gn Menber 10, UNEQUAL

q&; Bendl ng TenS| I e Bending Stress: fb < Fb, 43.52< 234.3 K 81%

under SeEI(amnnBsmve Bending Stress: fb < Fb, 43.52<_  234.3 K 81% under
10, UNEQUAL LOAD, Major Shear f, < F, 8.46< 142.0 OK 94%
under Desjgn Menber 10, UNEQUAL LOAD, Maj or Deflecti on S <_L/250, 5.16 5
10.8 mm 52% under Design Menber 10, UNEQUAL LOAD, M nor Bending Tensile
Bending_Siress: fb <  Fb, 25.295 266.25 OK 91% under Conpressive Bendi ng
Stress: < Fb, 25.29<_ 266.25 OK 91% under Design Menber 10, UNEQUAL
LOAD, M nor Shear f,,. < F. 0.53<_ 142.0 K 100% under Design Menber 10,
UNEQURpad GaBe: NNERRUABLIQARIi on S < L/ 250, 1. 54< 10.8 nm OK 86% under Design
Menber G5 OUNEQUAL LOAD, Tension On gross area ft < F, 12.09 < 213.0 K
94% undeross @ Frre¢*Fat- @5 p213dMPa 12, 09 < 245. 0 OK 95% under Desi gn Menber
10, UNEQDARelFGABY ~Gl+eneressne®s Kx* Lx/rx=1. 0*2700. 0/ 136. 65=19.76 <_ 300.0
OK 93%HRntde=0.4K35.0514].rypPal. 0* 2700. 0/ 77. 98=34. 63 5 300. 0 OK 88% under Desi gn
Menber KVGmaxBNEQUALr)E@AD)+2To rps.esi9k00.0/7f =363 Fa, 0.0 < 188.12 OK 100% under
Desi gn HerBen’ /(30 ))»QNEQUM SUOAB 242 Bessdilng 138, 1 7@nsi on
fal Ft +folo=153560usb4y7 Fa/Ve hs/Q85 B2B06 04l 3@/ 1@ Jdundrk25. 29/ 266. 25=0. 34 < | K 66%
under Res) gn- Menber 10, UNEQUAL LOAD, Bendi ng + Conpression fa/Fa=0-0/1
88 12=0v; 8L 590 F}-5 66+F ~aldd+36h. -3+ AMPpSi * (| ) ps- ~p4

' Dp4, 20004x1:88. 12- 43. 52/ 234. 3+25. 29‘V266 25=0.28 < 1 OK 72% under Page 62‘
of 106 FeRévkitg ddsiooh Menber 11 Menbers: 11

Design Member 6, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F,, 2.26 < 234.3 OK 99% under
Compressive Bending Stress:
f, <Fy, 2.26 < 234.3 OK 99% under

Design Member 6, UNEQUAL LOAD, Major Shear
f,<F,, 0.71 < 142.0 OK 99% under

Design Member 6, UNEQUAL LOAD, Major Deﬂectlon
8 <L/250, 1.52 < 10.8 mm OK 86% under

Design Member 6, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <Fy, 86.56 < 266.25 OK 67% under
Compressive Bending Stress: '
f, < F,, 86.56 £266.25 OK 67% under

Design Member 6, UNEQUAL LOAD, Minor Shear
f,<F, 3.26 < 142.0 OK 98% under

Design Member 6, UNEQUAL LOAD, Minor Deflection
8 £1./250, 1.3 < 10.8 mm OK 88% under _

Design Member 6, UNEQUAL LOAD, Tension J
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, UNEQUAL LOAD, Slenderness
K_*L /r =1.0¥2700.0/136.65=19.76 < 200.0 OK 90% under

X X X
K *L /r_ 1.0%2700.0/77.98=34.63 < 200.0 OK 83% under
Design Member 6, UNEQUAL LOAD, Compression
f,<F,, 0.58<188.12 OK 100% under

Design Member 6, 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 0K 67% under
Design Member 6, UNEQUAL LOAD, Bending + Compression
f/F,=0.58/188.12=0.0 < 0.15 .".$0
¢a/¢a+¢B§!®ﬁi+¢BW/CDW:O.58/’188.12+2.26/234.3+86.56/266.25:0.34 <1 OK 66% under
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G oup: \V Section: 1V |2x87 Load Case: UNEQUAL LOAD Fy==355.0 MPa On
gross area F, =0.6*Fy, 0.6*355.0=213.0 MPa On net area F1
0. 5*F. =0. 5*490. 0= 245 0 MPa  F% =0. 4*FY 0. 4*355. 0=142. 0 MPa

Kl /r= (1.0*800.0/136.65, | .0*800.0/77.98)=10. 26
Fa (I- a 1- 10. 262/ (2* 105. 442))*355.0/ 1. 7=207. 46 MPa
b/t =15 m@j;io.57:7.47 <_ 65/J~(Fy,)=65/1(355.0)=9.06 .-.~0 Fs)'ttov t6
X0: t aytseciddBbp@p Axto-: A0 <_ Lc .. ~0 cP =0.66*Fy=0.66*355. 0=234. 3 MPa

e 0. 75*FVv=0. 75*355. 0=266. 25 MPa Desi gn Menber 11, UNEQUAL
Bending Tensile Bending Stress: fb 5 Fb, 28.01 < 234.3 OK 88%
ressive Bending Stress: fb < Fb, 28.01 < 234.3 OK 88% under
er 11, UNEQUAL LOAD, Major Shear f,, < F,., 27.95 < 142.0 XK
80% under sign Menber 11, UNEQUAL LOAD, Major Deflection 5< L/250,
0.49<_ 3.2 mm K 85% under Design Menber 11, UNEQUAL LOAD, M nor Bendi ng
Tensi | lodsbQdsergUBSEQYA. LOBD< Fb. 6. 27 < 266.25 OK 98% under Conpressive
Bendi ngFStspedBr fb < Fb, 6.27 5 266.25 OK 98% under Design Menber 11,
UNEQUAL Ob ADyrea NFOPi, =08kp6E-213 MP< F~, 0. 72 < 142.0 OK 99% under Design
Menber Odget ddNEQIAL -0 GAD24bA Mr Def |l ection 5<_ L/ 250, 0.41 < 3.2 nm K 87%
under ° rPesFgm:NephernMPd, UNEQUAL LOAD, Tension On gross area ft <_ F1,
18. 81 S5KZHdw@,“GKK 9k Yonuuxider700.00n6.a1ed-2Ap. €T 9346 Ft, 18.81 < 245.0 K 92% under
Desi gn NE(ﬂiaeﬁr) 2dge? )LJNEM 6120AID5 118 en 0 eTnBS B MPKXE LX/ r,,=1.0.800.0/
136. 65= 5/;—8356#2031;@47(26% 8HunNgens Ky i hdvhiyxdind)¥ 800. 0/ 77. 98=10. 26 <_ 300.0
K 97% wiagera:Hesi gn Menber 11, UNEQUAL LOAD, Conpression fa < Fa, 0.0 <
7. 46 QL0098 uneei-besisgreiveer 11, UNEQUAL LOAD, Bendi ng + Tension
Minor Axis:
F,=0.75+F =0.75%355.0=266.25 MPa

Design Member 7, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
fy, < Fp, 0.64 < 234.3 OK 100% under
Compressive Bending Stress:
f, <F,, 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 < Li250, 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:
fy, < F,. 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 <1/250,1.26 < 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
K),*L)/ry=1.0*2700.0i77.98=34.63 <200.0 OK 83% under

Design Member 7, UNEQUAL LOAD, Compression
f,<F,, 10.97 < 188.12 OK 94% under

Design Member 7, UNEQUAL LOAD, Bending + Tension
fa/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
¢)u/'<buf¢aa_!d>‘3§+¢Wf'd)wz10.97/"188.12+0.64/’234.3428.93./266.25:0.17 < 1 OK 83% under
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fal Ft +f b. / Fox+f by/ Fby, =18. 81/ 213. 0+28. 01/ 234. 3+6. 27/ 266. 25=0.23 | K 77%
under Design Menber It; UNEQUAL LOAD, Bendi ng + Conpression
fa/ F.=0.0/207.46=0.0<_ 0.15 ~0 VR-0.0/207. 46+28. 01/ 234. 3+6. ?- 7/ 266. 25=0. 14

< | Géﬁ 8/ Sesi 8 8106 Checki ng desi gn nenber 12 Menbers: 12
G oup W= : d Case: UNEQUAL LOAD FY=355.0 MPa On gross
area F mQ;. *Fa=0. 6*355. 0=213.0 MPa On net area Ft=0.5*F.=0.5*490. 0=245. 0

MPa Fsemn: 1 ky=0. 4* 355. 0=142. 0 MPa KI/r=max(K *I/

rx, Ky*l x(1.0*800. 0/ 136. 65, 1. 0*800. 0/ 77. 98) =10. 26 Fa .

(1- (KL/r) R/ (2*Cc2))*Fyj FS=(1- 10. 262/ (2*105. 4422) ) *355. 0/ 1. 7=207. 46 MPa

b/ t=153. 6}/ 20.57=7.47 <_ 65/,, (Fy)=65/x(355.0)=9.06 ..4)0 EsXttov t6 Xo tno
ft MipoplAdfro: Ap < Lc .. 4)0 gyp=0.66*Fy=0.66*355.0=234.3 MPa Nfi nor
AXi s: Fb=0. 75* Fy=0. 75* 355. 0=266. 25 MPa Desi gn Menber 12, UNEQUAL LOAD,

Maj or Bending Tensile Bending Stress: fb < _ Fb, 24.26< 234.3 OK 90% under
Conpr boafh\asBe IINERUALLLAD fb < Fb, 24.26<_ 234.3 OK 90% under Design
Menmber AZ23MONEQUAL LOAD, Major Shear f°. < F, 23.5 <_ 142.0 OK 83% under
Desi gn Members FEROFONECOAZIIOGIRD, Maj or Deflection 6<_L/250, 1.25 < 3.2 nmm
OK 6 1 oneiprehdr-0-DBs-PHO-MEFIE2 12, UNEQUAL LOAD, M nor Bending Tensile

Bendi ngfStirfgd4=3550pl420 M 6. 7 < 266. 25 OK 97% under Conpressi ve Bendi ng

St r ess: KifpaxK, g K, B, /78222 88702 5 136X, I97I00AdBI-340ési gn Menber 12, UNEQUAL LOAD,
M nor SheakLNTQCE)WF FO(1 865721624 0:300199%sunder Desi gn Menber 12, UNEQUAL
LOAD, Mwhnexre/Deftatt dsdmy):sﬁ-w'(;s_s.o,)lsi@SO@o )14y § X3urdytmm OK 88% under Desi gn Menber

12, UNEQHMHLALHOAD, Tensi on
Ag <L .00 By=0.66+F =0.66%355.0=234.3 MPa

Minor Axis: : .
F,=0.75+F =0.75%355.0=266.25 MPa
Design Member 8, 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 8, UNEQUAL LOAD, Major Shear
f,<F,,9.42<142.0 OK 93% under

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

Design Member 8, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F, 17.63 <266.25 OK 93% under

Compressive Bending Stress:
f, <F, 17.63 £266.25 OK 93% under

Design Member 8, UNEQUAL LOAD, Minor Shear
f, <F_, 0.34 < 142.0 OK 100% under

Design Member 8§, UNEQUAL LOAD, Minor Deflection
8 <L/250,1.39 <10.8 mm OK 87% under
Design Member 8§, 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 8, UNEQUAL LOAD, Slenderness
K, *L,/r,=1.0%2700.0/136.65=19.76 < 300.0 OK 93% under
Ky*Lyf’ry=l.0*2700.0./77.98=34.63 < 300.0 OK 88% under
Design Member 8, UNEQUAL LOAD, Compression
f,<F,, 0.0 <188.12 OK 100% under
Design Member 8, UNEQUAL LOAD, Bending + Tension
fa/Fl+fbx/Fbx+fby/"Fby=19.79/’21_3.0+48.l8/234.3+17.63/266.25=0.36 <1 OK 64% under
Design Member 8§, UNEQUAL LOAD, Bending + Compression
f/F,=0.0/188.12=0.0 < 0.15 .. ¢0
¢a;’<Da4¢B§f’CDM+¢B‘_V/CDBW:O.OI'"'I88.12—48.18/'234.3+l7.63/-"266.25:0.2? < 1 OK 73% under
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On gross area 17,< Ft, 18.72< 213.0 OK 91% under On net area ft < Ft,
18.72 5 245. 0 K 92% under Desi gn Menber 12, UNEQUAL LOAD, Sl enderness
KX*LX/ra 1. 0*800 0/ 136. 65=5.85 <_ 300.0 OK 98% under Ky*LyjrY

1. 0*80 g/ . OK 97% under Design Member 12, UNEQUAL LOAD,
Conpr 7.46 OK 100% under Design Menber 12, UNEQUAL

fal Ft +be:&an\bD2>d3f7by/ Fby=18. 72/ 213. 0+24. 26/ 234. 3+6. 7/ 266. 25=0.22 <_ 1 K 78%
under Menber 12, UNEQUAL LQAD, Bendi ng + Conpression
fa/'a00/"' 2074600 < 0.15 ..4)0
~"iqgla ~pg/ 4yp~-~pyr || Dpgi =0. 0/ 207. 46=24. 26/ 234. 3+6. 7/ 266. 25=0. 13 < | K
87% under_| Page 64 of 106 Checking design menber 13 Menbers: 13 Goup: \b
Section: W12x87 Load Case: UNEQUAL LOAD Fy==355.0 MPa On gross area
Ft =0. 6xFY 0. 6*355.0=213.0 MPa On net area Fr 0.5*F. =0.5*490. 0=245.0 MPa
F, =0. 4*qag-0asge:IPREQUAPLOADRPa Kl , / r- max( Kx*| . % X, K
1L r iy EaeNEal. 0- 800. 0/ 136. 65, 1. 0*800. 0/ 77. 98) =10. 26
Fa=( 1- ( Ri#resyaxp [ 20CG2Py5 FFHFSMEa1 - 10. 262/ (2* 105. 442))*355. 0/ 1. 7=207. 46 MPa
b/ t =153 O6Rf2OF H P 04PIO=F54 ¥y (Fy, ) =65/"' ' (355.0)=9.06 ..0 Z.ey t?ov t6
Xoaaxt FaAPHE[pbP3SA=1428MP2 AR < L~ .. QO cl =0.66*F,. 0.66*355.0=234.3 MPa
M nor AXirsmax(Rel/QK 7I5H 0080355508260 P8)MPAa Desi gn Menber 13, UNEQUAL
LOAD, Majo«KIBEedchyF,/ FRensizl@ 1 Basuismg/18i1wssmPaf b < Fb, 24.26<- 234.3 K 90%
under  GeNPIESSI-VE <BeYiH)-AYES 0096 -.¢f BysovkbXopd4gr 26 < 234.3 OK 90% under
Desi gn Mepbers13, UNEQUAL LOAD, Major Shear f, < F," 23.5 <- 142.0 OK 83%
under Deégt/gnr oWerber,~1835SUNEQYRe LOAD, Maj or Deflection S 5 L/250, 1.25 <-
mm K266 inder-12D0%i . grooMeaer3 2883494 (INEOUAL LOAD, M nor Bending Tensile
ndi NgFStoses s 0 $f0.6¢F Fi+3560-7.0286. 25 OK 97% under
Minor Axis:
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 < 1L/250, 2.08 < 16.0 mm OK 87% under
Design Member 9, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, < F,, 84.64 < 266.25 OK 68% under

Compressive Bending Stress:
f, <F,, 84.64 < 266.25 OK 68% under
Design Member 9, UNEQUAL LOAD, Minor Shear
oo f,<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
Onnet 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=l.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
fa/Ft+fbx/Fbx+fby/Fbv=23.87/2l3.0+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 ..¢0
¢a,"¢u+¢ﬂaf®ﬁé+¢ﬁW/(I)BW:O.O/170.59+23.88/213.0+84.64/266.25:O.43 <1 OK 57% under
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Conpressi ve Bending Stress: fb < Fb, 6.7<- 266.25 OK 97% under Design
Menmber 13, UNEQUAL LOAD, M nor Shear f .:5 F, 0.86<- 142.0 OK 99% under
Desi gn Menber 13, UNEQJAL LOAD, M nor Deflection 6 < L/250, 0.4<_ 3.2 mm
K 8389 0o = UNEQUAL LOAD, Tension On gross area f,< Ft,
18. 725 \SARS net area f< < Fi, 18.72 5 245.0 K 92%
under ae@n n I\/bnber 13 UNEQJAL LOAD, Sl enderness Kx*Lx/rj1.0*800. 0/
136. 65%5i0881300. 0 OK 98% under Ky, *L//ry=1.0*800.0i"' 77.98=10.26 < 300.0 XK
97% un ign Menber 13, UNEQUAL LOAD, Compression fa < Fa, 0.0 <
207.46 OK| 100% under Design Menber 13, UNEQUAL LOAD, Bending + Tension
f ai Ft +f bxf Fox+f by/ Fb~=18. 72/ 213. 0- 24. 26/ 234. 3+6. 7/ 266. 25=0.22 < | K 78%
under i Menber 13, UNEQUAL LOAD, Bending + Conpression falFa
0.0!207.46=0.0 < 0.15 .. ~0 ~a at+gyp inp; +~p4/ ~~. ~
0. 0/ 207. 46- 24. 26/ 234. 3+6. 7/ 26625=0. 13 <_ | OK 87% under Page 65 of 106
Checkl-aad §asey INROHAE LOAD Members: 14 Group: \V  Section: \h' 12x87 Load
Case: UNBDXAP2LOAD Fy.=355.0 MPa On gross area Ft ~0. 6*F =0. 6*355. 0=213.0
MPa QfPrget repfeds R0 S58Ri20P5* 490. 0=245. 0 MPa F, . 4*F}; =0. 4*355. 0=142. 0
MPa KI /Qr2eierseFRYR-¢x49K0O=2460MP3 ) - max( 1. 0*800. 0/ 136. 65 1, 0*800. 0/
77. 98) FIOAZGO0FAS5OLU4 P2l r) 2/ (2¥Cc2) ) *F j FS=(1- 10. 2622/(2* 105. 442) ) *355. 0/
1. 7=20 K@ NRer Ko/t )=masB 080 @ B6 SAARIN P/ 7R86H/6y ( Fy. ) =65i ' xJ(355.0)=9.06 .'.0
Er tt oA IBKNOARLE)FNSe(DOA®3A @447 Pe355104.79=188 1MIBP=0. 66* F, ==0. 66* 355. 0=234. 3
MPa M natis3AaxR0S7=7.47 F3=0,)65¥(B¥0)=06 75 36000266025 MPa Desi gn Menber 14,
UNEQUALVAwGAIYo- Maj or Bending Tensile Bending Stress: fb < Fb, 28.01 <_
234. 3 OK=B3% PederF,~Corpredsi Ve Bendi ng Stress: fb < Fb, 28.01 < 234.3 K
88% undér 4xis: i : g '
F,=0.75+F =0.75%355.0=266.25 MPa ,
Design Member 10, 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 10, UNEQUAL LOAD, Major Shear
f,<F,, 8.46 <142.0 OK 94% under
Design Member 10, UNEQUAL LOAD, Major Deflection
5 <L/250,5.16 < 10.8 mm OK 52% under
Design Member 10, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, < F,, 25.29 < 266.25 OK 91% under
Compressive Bending Stress:
fy, < Fy, 25.29 <266.25 OK 91% under
Design Member 10, UNEQUAL LOAD, Minor Shear
£, <F,,0.53 <142.0 OK 100% under
Design Member 10, UNEQUAL LOAD, Minor Deflection
8 < 1/250, 1.54 < 10.8 mm OK 86% under
Design Member 10, 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 10, UNEQUAL LOAD, Slenderness
K *L,/r,=1.0¥2700.0/136.65=19.76 < 300.0 OK 93% under

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

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

Design Member 10, UNEQUAL LOAD, Bending + Tension
L /F Hf SF o foy/F, =12.09/213.0+443.52/234.3+25.29/266.25=0.34 < 1 OK 66% under
Design Member 10, UNEQUAL LOAD, Bending + Compression
f/F,=0.0/188.12=0.0 < 0.15 .40
¢u/®a+¢B§/¢BET¢B\/’¢BW:O'0/188'l2_-43'52/234'3+25'29/266'25:0'28 < 1 OK 72% under
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Desi gn Menber 14, UNEQUAL LOAD, Major Shear f,<_F,, 27.95 < 142.0 OK 80%
under Design Menber 14, UNEQUAL LOAD, Major Deflection 6< L/250, 0.49:5
3.2 mm OK 85% under Design Menber 14, UNEQUAL LOAD, M nor Bending Tensile
Bendi nghakkisq: alip 266.25 OK 98% under Conpressive Bending
Stress TR O . 98% under Design Menber 14, UNEQUAL LQOAD,
M nor %h@@w fl <F, 0.72< 142.0 OK 99% under Design Menber 14, UNEQUAL
LOAD, MkcrprwiDefl ection 6<_ L/250, 0.41 < 3.2 nm OK 87% under Design
Menber 14 _UNEQUAL LOAD, Tension On gross area ft < Ft, 18.81 < 213.0 XK
91% under |On net area ft < IF,. 18.81 < 245.0 K 92% under Design Menber
14, UNEQUAL LOAD, Sl enderness Kx*Lx/rx 1.0*800.0i"'136.65=5.85 < 300.0 XK
98% under_|_Ky, *L}1r,=1.0%800.0; 77. 98=10. 26 <_ 300.0 OK 97% under Design
Menber 14, UNEQUAL LOAD, Conpression fa < Fa, 0.05 207.46 OK 100% under
Desi gn Menber 14, UNEQUAL LOAD, Bendi ng + Tension fa/Ft+fbx/Fbx~fby Fb};
18. 81/Loegl ©asxs UNEQUALL@AD7/ 266. 25=0. 23 < | OK 77% under Desi gn Menber
14, UNEQRJAMY®AD, Bendi ng + Conpression fa/Fa=00/20746=00 <_ 0.15 .-. ~0
~a ¢, AP IO EQ.50)2073464281019R234. 3+6. 27, 266. 25=0. 14 < | OK 86% under
Page 6600kt OG- 0SHseRING=dESgn menber 15 Menbers: 15 Group: W Section: W
12x87 Lbad+iCaste’’SOUNEQUAL LOAD FY= 355.0 MPa On gross area F,=0.6*F, =
0. 6* 355KIG=mR4(R,*0,.HyPa,)=mexl - 0nte.0/gf Sd 0B 7 B260. 5* 490. 0=245. 0 MPa
F, =0. 4* Es(=aQnAt 355)-0E4210.057/NPE5.44%))%355.0/1.7=207.46 MPa
KI / 1 =maseE KXE700.57%7. 4 s3(H, =88\ 353080 06l - @ 2846 :03L4:36. 65, 1. 0*2816. 03/ 77. 98) =36. |
| Fa (AgBlds)' -/ (2*Cc' -)) *Fyl FS=(1-36. 1121(2*105.44'))*355.0i ' 1. 79=186. 68
_ﬁa b/ 2153906702, BPeP5 472343 MBB/ v( Fy. ) =65!" (355.0)=9.06 .-.4>0 rEXTIoV t6
; ayrMindddripop A, , a. Le .'.4>0 di p=0. 66*Fy==0. 66*355. 0=234.3 M Pa
F,=0.75+F =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 88% under
Design Member 11, UNEQUAL LOAD, Major Shear
f <F,27.95 < 142.0 OK 80% under _
Design Member 11, UNEQUAL LOAD, Major Deflection
8 <L/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
. 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,=1.0800.0/136.65=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 11, UNEQUAL LOAD, Compression
f <F,, 0.0 <207.46 OK 100% under
Design Member 11, UNEQUAL LOAD, Bending + Tension
£/F /Byt v/ =18.81/213.0+28.01/234.3+6.27/266.25=0.23 < 1 OK 77% under
Design Member 11, UNEQUAL LOAD, Bending + Compression
f /F,=0.0/207.46=0.0 < 0.15 .40
$o/ P05/ D+, /P, =0.0/207.46+28.01/234.3+6.27/266.25=0.14 < | OK 86% under
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(r) Afinor Axis: Fb=0.75*F = 0.75*355.0=266.25 MPa Design Menber 15,

UNEQUAL LOAD, Major Bending Tensile Bending Stress: fb < Fb, 38.51 <_

234. 3 C]< 84% under Conpressive Bending Stress: fb <_ Fb, 38.51 <_ 234.3 X
he EQJAL LOAD, Major Shear f,. < F, 6.34 <

SO theT g—vetroer 15, UNEQUAL LOAD, Maj or Deflection 55
L1250, p.@B < 11 26 mm O( 55% under Design Menber 15, UNEQUAL LQOAD, M nor
Bendi regeionT€nsi7l e Bending Stress: fb < Fb, 21.26 < 266.25 OK 92% under

Conpr essi Bending Stress: fb 5 Fb, 21.26<_ 266.25 OK 92% under Design
Menmber 15, UNEQUAL LOAD, M nor Shear f, < F, 0.37 < 142.0 OK 100% under
Desi gn er 15, UNEQUAL LOAD, M nor Deflection S < 71250, 1.94 < 11.26
nom OK nder S Design Menber 15, UNEQUAL LQAD, Tension On gross area

ft 5 Ft. 0.0 < 213.0 OK 100% under On net area ft < Ft, 0.0 < 245.0 XK
100% under Design Menber 15, UNEQUAL LOAD, Sl enderness KX*LX/ra

1. 0* 2Asaa) Oase 1IBREMAOLOAD: 200. 0 OK 90% under Ky, *L Jra

1. 0*2816308MP47. 98=36. 11 <_ 200.0 OK 82% under Desi gn Menber 15, UNEQUAL
LOAD, Ooaps @3 &inF,~0fessx0=2IFaMPH8. 28< 186. 68 OK 69% under Desi gn Menber 15,
UNEQUALH heQARF ~Beidisnigd.0r24T@MB4 on

f al Ft +Fog#Eb%4#$By I RIWP=0. 0/ 245. 0+38. 5111234, 3+21. 26/ 266. 25=0.24 <_ | OK 76%
under KDesaxdr/ivigmiyermad(50+8MNECRINL-XCAD8)Bedi ng + Conpressi on Axi al

Rat i o=Fa(tfK1#BR-Q8)F 86682623 s Maj+e5.0Rati’ecd* f b,

[ ((1-faik= IFSJen@o’stN)cs@ VBB B&s5AA06 1468128/ 1@MR4162) * 234. 3) =0. 14 M nor

Rat i o=@aysfdy: ((1-fa/F e,.)*Fb .)=0.85*21. 26! ((1-58.28/789.51)*266. 25) =0. 07
Axi al Rath. oM;@WR&WM*MﬁﬁmM@atl 0=0. 31+0. 14- 0. 07=0. 53 <_ 1 K 47% under
fa/(O Gﬂ%ﬁ =):-f bz Thx+f b° JFbv=58. 28/ (0. 6*355. 0) - 38. 51x234. 3+21. 26/ 266. 25=0. 5‘
>= | S WritréY OPeyéME7 of 106 Checking design menber 16 Menbers: 16

G oup: Dew M f 2dAEQIAI2LELPD. Major Bending

Tensile Ben mt7 Stress:
f, <F,. 24.26 < 234.3 OK 90% under
Compressive Bending Stress:
f, < Fy, 24.26 <234.3 OK 90% under
Design Member 12, UNEQUAL LOAD, Major Shear
f.<F,23.5<142.0 0K 83% under
Design Member 12, UNEQUAL LOAD, Major Deflection
8 <L/250,1.25 <3.2 mm OK 61% under
" Design Member 12, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,, 6.7£266.25 OK 97% under
Compressive Bending Stress:
f, < F, 6.7 £266.25 OK 97% under
Design Member 12, UNEQUAL LOAD, Minor Shear
f,<F,0.86<142.0 0K 99% under
Design Member 12, UNEQUAL LOAD, Minor Deflection
8 < L7250, 0.4 < 3.2 mm OK 88% under
Design Member 12, UNEQUAL LOAD, Tension -
On gross area f <F, 18.72 <213.0 OK 91% under .
On net area ft <F, 18.72 £245.0 OK 92% under
Design Member 12, UNEQUAL LOAD, Slenderness
K, *L,/r,=1.0+800.0/136.65=5.85 < 300.0 OK 98% under
Ky*Ly/ry=l.0*800.0/77.98=10.26 < 300.0 OK 97% under
Design Member 12, UNEQUAL LOAD, Compression
f,<F,, 0.0 <207.46 OK 100% under
Design Member 12, UNEQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fby/Fby=18.72/2l3.0+24.26/234.3+6.7/266.25=0.22 <1 OK 78% under
Design Member 12, UNEQUAL LOAD, Bending + Compression
f/F,=0.0/207.46=0.0 <0.15 .40
WL ¢ﬁg/qaﬁa ¢B CDW—O 0/207.46+24.26/234.3+46.7/266.25=0.13 < 1 OK 87% under
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Load Case: UNEQUAL LOAD Fy==355.0 MPa On gross area Ft :
0. 6*F,, =0. 6%*355.0=213.0 MPa ~ On net area Ft=0.5*F,, 0.5*490.0=245.0 MPa
F, =0. 4*Fy=0. 4*355. 0=142.0 MPa Kl /r-max(K,,* 1/rx,K .* I/r" )-max( |.0#
2000.0 13%65, . 0*2000. 0/,77. 2) =25.65 Fa
(1- (KL Igrtmembeur 652/ (2*105. 442))*355. 0,/ 1. 76=196. 17 MPa
b~'t=1 Be 7130. 57=7. 47 <_ 651\" (F})=65/\(355.0)=9.06 .'.4>0 7Eyrtov to
Xount a @mg’n fHagop A5l 6: AP < Le ..4>0 tUR=0.66*F ==0. 66*355. 0=234.3 MPa
M nor AXxis: Fb=0. 75* FY==0. 75* 355. 0=266. 25 MPa Desi gn Menmber 16, UNEQUAL
LOAD, ] dr Bending Tensile Bending Stress: fb < Fb, 18.57 < 234.3 K 92%
under Conpressive Bending Stress: fb < F. 18.57 < 234.3 OK 92% under
Desi gn Menber 16, UNEQUAL LOAD, Major Shear 171. < F, 1.28 < 142.0 XK
99% und ign Menber 16, UNEQUAL LOAD, Major Deflection 5 <L/250,
0.39< 8.0 nm K 95% under Design Menber 16, UNEQUAL LOAD, M nor Bendi ng
Tensi | lcoReCcds ) ISEQERL LOBD< Fb, 67.02 < 266.25 OK 75% under Conpressive
Bendi ngrStssess: fb < Fb, 67.02< 266.25 OK 75% under Design Menber 16,
UNEQUAL oh £2ADea Nroer =08ksear-2136 ypa< F. 1. 88<_ 142.0 OK 99% under Design Menber
16, UNEQAL:reh CAB:F Msngro=Bed ecti on 6<_ L/ 250, 5.28 < 8.0 mm OK 34% under
Desi gn Neobero4650-UNBQBAL LOAD, Tension On gross area ft < Ft, 0.0 5
213. 0 OKirARKo-uKlerr )=nfaXi1 0 &ub.o/e86 6521 0k d00. 77 Bf)510.8. 0 <_ 245.0 K 100% under Desi gn
Menber 16. (MNE@&%!L,(%\D, oSk @R AeLMessS o1 KidhaiX 1. 0¥ 2000. 0/ 136. 65=14. 64 <
200.0 O(§[=9§%jd@'ﬁi$£7<6k(¥{y ks d55.670.00* 2009 QI 4op28725. 65 < 200. 0 OK 87% under
Desi gn epber,16, UNEQUAL LOAD, Conpression fa < Fa, 62.25 <_ 196.17 OK
%A) undey<iesi gro.derives:3h6s234UNEQUAL LOAD, Bendi ng + Tensi on
: | +f bowbFkix+f bv/ Tb™ =0. 0/ 245. 0+1857/ 234. 3=67. 02/ 266. 25=0. 33 | OK 67% under
Desi gn Kehieh=016355UksEMPa LOAD, Bendi ng + Conpressi on

Design Member 13, UNEQUAL LOAD, Major Bending

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

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

Design Member 13, UNEQUAL LOAD, Major Deflection
8 <L/250,1.25 < 3.2 mm OK 61% under

Design Member 13, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <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, NEQUAL LOAD, Tension
s On gross area f, < F,, 18.72 <213.0 OK 91% under

On net area f! <F,1872< 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

K)_,*Ly/ry=l.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
£ /F + JF oy /F,,=18.72/213.0+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”l¢a+¢ﬁ.§!¢pg+¢ﬁu/¢5xu:0'0/207'46_24'26/234'3+6'7/266'25:0'13 <1 OK 87% under
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Axi al Ratio=fal/Fa 62.25/196.17=0. 32 Mj or
Rati o=Cnx*f bx/ ((1-fa/F el)*Fbx)=0.85* 18.57/((1-62.25;4806.82)*23 4.3)=0.07
M nor Ratio=Cmy*fb ;' ((1-fa/F e}.)*Fb,,)=0.85*67.02/ ((1-62.25/
1565. 2),*266. 25)=0.22 Axi Bl ti o+Maj or Rati o+M nor
Rat i o=01S9XH ! eMPOer 1£ ok 39% under fa/ (0. 6*Fv)-fbx/Fbx
f byl Fb %;@Zié‘s "(0.6*355.0)+18.571234. 3+67. 02/ 266. 25=0. 62 >= | OK 38% under
Page 68.0f wifler Checki ng desi gn nenber 17 Menbers: 17 Goup: \ = Section:
IN 12x87 lLoad Case: UNEQUAL LOAD Fy=355.0 MPa On gross area F
0. 6*Fy=0. $*355.0=213.0 MPa On net area Ft 0.5*FL~=0.5*490. 0=245.0 MPa
Ft,=0.4*F|, 0. 4*355. 0=142. 0 MPa _
KI/r=max(KX*I1r\,K ,*I/ry.)-max(1. 0*2000. 0. 136. 65, 1. 0*2000. 0/ 77. 98) =25. 65
2*105. 44——))*355.0/1.76=196. 17 MPa Fa
(1-(KL/r)"'/(2*Cc')) *Fy! FS=(1-25. 6521 b;t=153.67/20.57=7.47 5 65/ N (FN
) =65/ K638 T AT YNEQUALQLOSDitov t6 Xo raft Macpop A, to: AR< L, .. tp0
(Pp=0. 6650 MPa66* 355. 0=234.3 MPa M nor Axis: Fe 0.75*Fv=0.75*355. 0=266. 25
MPa DedgingnssMeirpesFiTe3INEQUAIEa LOAD, Maj or Bendi ng Tensile Bending Stress:
fb < Flonn@deak265+F 2844980-0K.08890 under Conpressive Bending Stress: fb 5 Fb,
27.12 <34, 8.40088% wmder Design Menber 17, UNEQUAL LOAD, Mjor Shear fl
< F, 3.2Fnbd 42 kO:/KnR8 Yesuond eves. Desiogm kerwber 17, UNEQUAL LOAD, . Maj or
Def | ectd-@nkLa¥24clR50rs=A-10/8%2+18.40))np8 00K=208%nmnder Desi gn Menber 17, UNEQUAL
LOAD, M/atﬂ@3(67;Bﬁsﬁ£lii.4ﬂgéS/x!ZFQ%/k’(bﬁ.O)Bﬁd%diaﬂge;ﬁw BSSurof:b <_ Fb, 80.71 <_ 266.25 K
70% undgf,., Spr essi ve Bending Stress: fb < Fb, 80.71 < 266.25 OK 70% under
Desi gn Ayeopep a0 c64eNEQIAdo=3@dpa M nor Shear f,.:!: F ., 1.91 < 142.0 K
99% undesor Desi gn Menber 17, UNEQUAL LOAD, M nor Deflection 6< L/250,
4. 45<_ Fg005+Fm- OR 4D tnite r

Design Member 14, UNEQUAL LOAD, Major Bending

Tensile Bending Stress:
f, <F,,28.01 <234.3 OK 88% under
Compressive Bending Stress:
fy, <Fy, 28.01 £234.3 OK 88% under

Design Member 14, UNEQUAL LOAD, Major Shear
f, <F. 27.95 < 142.0 OK 80% under

Design Member 14, UNEQUAL LOAD, Major Deflection
8 <L/250,0.49 < 3.2 mm OK 85% under

Design Member 14, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:

. f, <F,, 6.27 £ 266.25 OK 98% under

Compressive Bending Stress:
f, < Fy. 6.27 £266.25 OK 98% under

Design Member 14, UNEQUAL LOAD, Minor Shear
f, <F,, 0.72 < 142.0 OK 99% under

Design Member 14, UNEQUAL LOAD, Minor Deflection
§ < L/250, 0.41 < 3.2 mm OK 87% under

Design Member 14, 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 14, UNEQUAL LOAD, Slenderness
K *L /r,=1.0+800.0/136.65=5.85 < 300.0 OK 98% under

K),*Ly/r‘,,:l.0*800.0i77.98=10.26 <300.0 OK 97% under

Design Member 14, UNEQUAL LOAD, Compression
f, <F,, 0.0 <207.46 OK 100% under

Design Member 14, UNEQUAL LOAD, Bending + Tension
fa/'Ft+fbx/Fbx+fb)'/’Fb),=l8.81/213.0+28.0I./234.3+6.27/266.25=0.23 <1 OK 77% under
Design Member 14, UNEQUAL LOAD, Bending + Compression
f,/F,=0.0/207.46=0.0 < 0.15 .40
¢a.’¢ﬂ+¢ﬁg’fbﬁi+¢ﬁ\‘/rbﬂW:O.O./'207.46+28.01!234.3+6.27/"266.25:0.14 <1 OK 86% under
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Design Menber 17, UNEQUAL LOAD, Tension On gross area ft < Ft, 0.0< 213.0
K 100% under On net area ft < Ft, 0.0 < 245.0 OK 100% under Design
Menmber 17, UNEQUAL LQAD, Sl enderness Kx*L,./r,,=1.0*2000.0/136.65=14.64 <
200.0 93% under. Ky. *L Jr . 0*2000. 0/ 77.98=25. 65 <_ 200.0 OK 87% under
Desi g : 2S1 2 Conpression fa s Fa, 63.72 <_ 196.17 K
68% ungef"Pesi gn Menber 17, UNEQUAL LOAD, Bending + Tension
fa/ Ft +tshahbvssh by/ Fby=0. 0/ 245. 0+27. 12/ 234. 3+80. 71/ 266. 25=0.42 < 1 K 58%
under Design Menber 17, UNEQUAL LOAD, Bendi ng + Conpression Axial
Rat i o=fa/ {5 63. 72/ 196. 17= 0.32 Mj or
Rat i o=Cnx*|f bx/ ((1-fal/ F' ex) *Fbx) =0. 85*27. 12/ ((1-63. 72' 4806. 82) *234. 3) =0. |
M nor Ratijo=Cny*fbJ((Il-fa-F
e~.)*Fb—, )=0.85*80. 71/ ((1- 63. 72/ 1565. 2) *266. 25) =0. 27 Axi al Rati o=Maj or
Rati o- M nor Rati 0=0.32+0. 1+0.27=0.69 < | OK 31% under
f a/ (0.L5ddyCagé:IINEQUALDLORBY =63. 72. ' (0. 6*355. 0) +27. 12/ 234. 3-80. 71/ 266. 25=0.
72 >= | FEK5.2886 under Page 69 of 106 Checking design nenmber 18 Menbers: 18
G oup: Wﬁro:ﬁ@@fw@rf‘ =0Ws20873.0oted Case: UNEQUAL LOAD FY=355.0 MPa On gross
area F, ofneGiFy=36,05389-0=P4B. 0 MPa On net area Ft 0.5*F,, =0.5%*490. 0=245. 0
MPa  F, E00.4F Fo.4-05.dx885P0=142. 0 MPa K1/r
max ( Kx* &, s K pir yempae s (6o /056 280628634/ 1736=65] 1. 0- 2816. 03/ 77. 98) =36. 11
Fa( 1- ( KEEn @/ €n2p F$dak s iSat o5 B6)- 15121 {92i86.0Ba 442) ) *355. 0/ 1. 79=186. 68 MPa
b/ t =1534/6155 200 5727 <ATNB)-6DUx{ Fype6d %4355 @< 06 .. 0 Esyriov | CY Xo7tarT
Merrop AabHazbR < Lc . 4)0 (D=0.66*F .0.66*355. 0= 234 3 MPa Mnor Axis: Fb
0. 75* Fyaz., 7W@§566@—“%66925=7Wa1%8| gn Menber 18, UNEQUAL LOAD, Maj or

di nguMindreisi | e Bending Stress: fb < Fb, 43.22 <_ 234.3 K 82% under

npr esBFVEIBEATINE2%2f Mis: fb < Fb, 43.22 < 234.3 OK 82% under Design
Menmber D%B""%Q@MEQWO%}IQWB%EQr f < F, 7.29<_ 142.0 OK 95% under
Desi gn E?éﬂb% S UNEQUAL LOAD, Maj or Defl ection -

Compressive Bendmg Stress:
f, < Fy, 38.51 £234.3 OK 84% under

Design Member 15, UNEQUAL LOAD, Major Shear
f,<F,634<142.00K 96% under

Design Member 15, UNEQUAL LOAD, Major Deflection
8 <1250, 5.06 < 11.26 mm OK 55% under

Design Member 15, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy, < Fp, 21.26 < 266.25 OK 92% under

Compressive Bending Stress:
f, S 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 <1/250,1.94 <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%x2816.03/136.65=20.61 < 200.0 OK 90% under

K =L Jr.=1.0%2816.03/77.98=36.11 < 200.0 OK 82% under

Y Yy

Design Member 15, UNEQUAL LOAD, Compression

f, <F, 58.28 < 186.68 OK 69% under
Design Member 15, GNEQUAL LOAD, Bending + Tension

£,/F +f, JF, +f y/F =0.0/245.0+38.5 1/234.3+21.26/266.25=0.24 < 1 OK 76% under
Design Member 15, tNEQUAL LOAD, Bending + Compression

Axial Ratio=f/F,=58.28/186.68=0.31

Major Ratio=Cmxx*f /((1-f/F', )* F,,)=0.85+38.51/((1-58.28/2424.62)%234.5)=0.14

a ex

Minor Ratio= Cm)*fb)J((l -f/F', )*F,, )=0.85%21.26/((1-58.28/789.51)%266.25)=0.07

a (23
Axial Ratio+Major Ratio+Minor Ratio=0.31+0.14--0.07=0.53 < 1 OK 47% under
f,/(0.6+F )+f, Foxtfoy/Fiy =58.28/(0.6+355.0)~38.51/234.3+21.26/266.25=0.52 >= 1 OK 48% under
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5< L/250. 8.05 <_ 11.26 mn K 29% under Design Menber 18, UNEQUAL LQAD, -
M nor Bending Tensile Bending Stress: fb < Fb, 9.72 < 266.25 OK 96% under
Conpressive Bending Stress: fb S Fb, 9.72< 266.25 OK 96% under Design

Menber Shear f ; < F. 0.32 < 142.0 K 100% under
De5| QW@@M M nor Deflection S <_L/250. 1.79<_ 11.26
%{18 wnder Desi gn Menber 18, UNEQUAL LOAD, Tension On gross area fj <

Ft 0. @ecﬁz)nm&w OK 100% under On net area fl < F1, 0.05 245.0 OK 100%
under Resign Menber 18, UNEQUAL LOAD, Sl enderness KX*LX/rY
1. 0*2816. 3/ 136. 65=20. 61 < 200.0 OK 90% under
Ky*L, I r =]. 0*2816. 03/ 77.98=36. 11 <_ 200.0 OK 82% under Desi gn Menber 18,
UNEQUAL_LOMAD, Conpression fa < Fa, 56.89 < 186.68 OK 70% under Design
Menber T8, 5NEQJAL LOAD, Bendi ng + Tension '
fa' Fl +f bx/ FbX+f by/ Fby=0. 0/ 245. 0+43. 22/ 234. 3+9. 72/ 266. 25=0. 22 < 1 K 78%
under Lodd<CGage: UNEQUALZ, OAREQUAL LOAD, Bendi ng + Conpression Axi al
Rat i o=f 571> @4%B6. 891 186. 68=0. 3 Maj or
Rat i o=Cpneropsiared {OPf-apFS5@x ¥ FiPa, ) =0. 85*43. 22/ ((1- 56. 89/ 2424. 62) - 234. 3) =0. 16
M nor On net area F=0.5+F =0.5+490.0=245.0 MPa
Rat i o=Cryosfi=oi4+36{d=1.aMP | 1 v) *Fb" ) =0. 85*9. 72/ ((1- 56. 89' 789. 51) *266. 25) =0. 03
Axi al  Reltrirex/Bljr oy, « lR&tnh\ﬂ-BMOW(D/ﬂﬁRatQ*@m@/ﬁﬁ)ﬁiﬁ 0.03=0.5 < | OK 50% under
fa' (0. 6¢HK)-KLhbe/R:FFBUIS BFRabtiB®ss (0s89355r0) +43. 229234, 3+9. 72;
266. 25=0= 149«579@57#7@&6%]19{&und55m) =Pesg e00 7y -of Mfachecki ng desi gn rrenber 19
Menber siegh@afs-oup: \V Section: \'1' 12x87 Load Case: UNEQUAL LOAD FY=355.0
MPa On gr<dsseoap e fF=566+6%5 9320 MBE 355. 0=213. 0 MPa On net area
Ft =0. 5*¥a45* 490. 0=245.0 MPa F, =0. 4*Fy 0. 4*355. 0=142. 0 MPa .
KI / 1 - mel(OKeF E0-75r3%3-K2062 1 Miey ) =rax (1. O* 1350. 0/ 136. 65, 1. O*
1350. OPGW" "1‘? l‘BﬁQUAF:éc(’(\Ew‘(alQL#MQé' (2*Cc2)) *Fy;
FS=(1- ]?7 jjfﬁ&@,cﬂﬂf\ge)r)*SSS 0/ 1.73=202.71 MPa b/t=153.67/20.57=7.47
<65/ |(g)nprg§/oéf§§g“g§ .0 e;rttov is Xonayt Magop A i6: Ap < Lc

0 O<F qs576<254:3&9@@un3§5 0=234.3 Mra

Design Member 16, UNEQUAL LOAD, Major Shear
f, <F,_, 1.28 < 142.0 OK 99% under

Design Member 16, UNEQUAL LOAD, Major Deflection
8 <1./250, 0.39 < 8.0 mm OK 95% under -

Design Member 16, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,, 67.02 <266.25 OK 75% under
Compressive Bending Stress:
f, <F,, 67.02 <266.25 OK 75% under

Design Mcember 16, UNEQUAL LOAD, Minor Shear
f,<F,, 1.88<142.0 OK 99% under

Design Member 16, UNEQUAL LOAD, Minor Deflection
6 <1./250, 5.28 < 8.0 mm OK 34% under
Design Member 16, UNEQUAL LOAD, Tension :
On gross area f, < F,, 0.0 <213.0 OK 100% under .

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

Design Member 16, UNEQUAL LOAD, Slenderness
K *L_/r =1.0%2000.0/136.65=14.64 < 200.0 OK 93% under

X X X

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

Desngn Member 16, UNEQUAL LOAD, Compression
f, <F,. 62.25<196.17 OK 68% under

Design Member 16, UNEQUAL LOAD, Bending + Tension
£ /F 1 Fp t iy y/F,=0.0/245.0+18.57/234.3+67.02/266.25=0.33 < 1 OK 67% under

Design Member 16, LI\EQL AL 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)x234.3)=0.07

a ex

Minor Ratio=Cmy*f, /((1-f/F', )*F} )=0.85%67.02/((1-62.25/1565.2)%266.25)=0.22

a'’ ey
Axial Ratio+Major Ratio+Minor Ratio=0.32+0.07+0.22=0.61 < 1 OK 39% under
fa/(0.6*F‘,)—fbx/Fbx—fb)j'Fbv=62.25/(0.6*355.0)+I8.S7/’234.3+67.02/266.25:0.62 >=1 OK 38% under
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; El'i nor Axis: Fb=0.75*Fy=0.75*355. 0=266. 25 MPa Desi gn. Menber 19, UNEQUAL
LOAD, Major Bending Tensile Bending Stress: fb < Fb, 3.67< 234.3 K 98%
under Corrpresswe Bending Stress: fb < Fb, 3.67 < 234.3 K 98% under
Desi g . Maj or Shear f .< F, 1.59< 142.0 OK 99%
under £BCEBHNGAEAAN ReHJM LoAD, Major. Deflection 5< L/250, 0.77<_
5.4 m"r%'ﬁ@”___éz’/o under DeS| gn I\/bnber 19, UNEQUAL LOAD, M nor Bending Tensile
Bendi ngecgtlr\\as\gy fb < Fb, 46.47< 266.25 OK 83% under Conpressive Bendi ng
Stress: _fb < Fb, 46.47:5; 266.25 OK 83% under Design Menber 19, UNEQUAL
LQAD, I\ﬁ ndr éhear fl' < F," 0.27< 142.0 K 100% under Desi gn Menber 19,
UNEQUAL LMAD, M nor Deflection 6< L/250, 0.54< 5.4 mm K 90% under Design
Menber 19, UNEQUAL LOAD, Tension On gross area ft < Ft, 2.27:-< 213.0 K
99% under _Oh net area ft < Ft, 2.27< 245.0 OK 99./0 under Design Menber
19, UNEQUAL LOAD, Sl enderness KX*Lx/ra 1.0* 1350.0/136.65=9.88 < 300.0 X
97% undad C4e&: IUNEQUPALA*OABS0. 0, ! 77. 98=17. 31 300. 0 OK 94% under Desi gn
Menber dSs5dNEQUAL LOAD, Conpression fa <_ Fa, 0.0 < 202.71 OK 100% under
Desi gn dAurerea 1-9.6+-FUNEQIAL2 1 LMD, Bendi ng + Tension fal/ F>+f bx/ Fbx+f by/ Fba
2. 27/ 21Gn rorui3a IGP5F 2B &4 B0LBs. ML 266. 25=0. 2 1 OK 80% under Desi gn Menber 19,
UNEQUALF t0@Af:0.4Beneiangvra Conpression fa/ Fa 0.0!202.71=0.0 5 0.15 .". 4>0
"] =" ARk Gl K 100420200043 6§ 70«8/ 398485 47/ 266. 25=0. 19 < | OK 81% under
Page 71Fgf(K1Q6(7£aa@cd</rglg 26leSi90s aBRher 29 %. IMapbers: 20 Group: \V  Secti on:
' 12x87 {,0n6s6a8e1.47 UNEQUAL/ \LQ%P9O(J:)’¢@—£35¢5>~Q‘NE’@/OI gross area
Ft =0. 6* Bgpo48%355. 0=213. 0
. Ag <L, .00 @p=0.66+F,=0.66%355.0=234.3 MPa
‘ Minor Axis:

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

Design Member 17, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
f, < Fy, 27.12 £234.3 OK 88% under

Compressive Bending Stress:
fy, <Fp, 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, < F\, 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
8 <1/250, 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
Kx*Lx/rx=1.0*2000.0f’136.65=14.64 <200.0 OK 93% under

*L /r =1.0%¥2000.0/77.98=25.65 < 200.0 OK 87% under

Desngn Member 17, UNEQUAL LOAD, Compresswn
f,<F,, 63.72<196.17 OK 68% under

Design Member 17, UNEQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fby./Fby=0.0/245.0+27.12/234.31‘-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, )=0.85%27. 12/((1-63.72/4806.82)%234.3)=0.1

a  ex

Minor Ratio=Cmy*f, /((I -f/F' )*Fb\) 0.85%80.71/((1-63.72/1565.2)*266.25)=0.27

a ey

Axial Ratio+Major Rano*\imor Ratio=0.32+0.1+0.27=0.69 < 1 OK 31% under
fa/(0.6*Fy)+fbx/'Fbx foy/Foy=63.72/(0.6%355. 0)+27.12/234.3+80.71/266.25=0.72 >= 1 OK 28% under

by’
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On net area Ft 0.5*F.=0.5%*490. 0=245.0 Nl1Pa F,,0.4*Fy.=0.4.355.0=142.0 MPa

KI/r-max(KX*1//rx. K ,* I/r,)=max(1. 0* 1350.0. %36. 65, 1. 0*

1350.0/77.98)=17. 31
*

7.312/ (2*105. 442))*355.0/ 1. 73=202. 71 MPa

—BF A0 . - ) =65! x(355.0)=9.06 .-.~0 Esytiov is Xouaa;tt
| LI ar' '@rgupA:;i a. AP < L," . . g0 (D0=0.66*Fy, 0.66*355. 0=234.3 MrPa

M nor , dxios wiaxs#b 0. 75*F , 0. 75*355. 0=266. 25 MPa Desi gn Menber - 20, UNEQUAL
LOAD, Major Bending Tensile Bending Stress: fb < Fb, 1.49 < 234.3 OK 99%
under Cofmpressive Bending Stress: fb < Fb, 1.49< 234.3 OK 99% under Design
Menmber 20] UNEQUAL LOAD, Major Shear f,!5 F, 0.08 < 142.0 OK 100% under
Desi gn Mefmber 20, UNEQUAL LOAD, Major Deflection 5< L/250.0.75< 5.4 mm XK
86% under Desi gn Member 20, UNEQUAL LOAD, M nor Bending Tensile Bending
Stress: fb < Fb, 88.41 < 266.25 OK 67% under Conpressive Bending Stress:
fb < Lbbd C$e4UNEQBAL2DAM 67% under Design Menber 20, UNEQUAL LOAD, M nor
Shear H5330MPE 4,94 < 142. 0 OK 97% under Desi gn Menber 20, UNEQUAL LOAD,
M nor DefeosetafghoF8espp280,0MF281 = 5.4 mm OK 85% under Desi gn Menber 20,
UNEQUALOnn OB F =T RS- D0.0=20 Mjr 0SS area ft <_F. 0.0 < 213.0 OK 100% under On
net ar ga0l+#,~a+B§5,0-02.0vra 245. 0 OK 100% under Design Menber 20, UNEQUAL
LOAD, Slreneler, nessHir Knaxt1 0x2816.0x13d6509+2418B07.813486. 6i =9. 88 200. 0 OK 95% under
Ky. * L, IRyRiU¥ 2350, /BET-F6. 9821B.481-3200.78-1 68 B%% under Desi gn Menber 20, -
UNEQJALb/til@QSDZO.S@QWp{(ﬁ&"&i,,)&ﬂ’v’(ﬁaiciﬁ)=9§0_6 Fa,zetio88 xsuna202. 71 OK 99% under Desi an
Menber 280, ANEQUAL LOAD, Bendi ng + Tension fa/ Fmf bx' Fox+fb /Ft,

=0. 0/ 24§ <0+10 49=0/62840.8+38:-%1 266. 25=0. 34 1 OK 66% under Design Menber 20,
UNEQUALVileOAE, Bendi ng + Conpression fa!Fa 1.88/202.71=0.01 < 0.15 .'. ~0

4p4; DP»DTBBFPDZ5V126425409R234. 3+88. 41; 266. 25=0. 35 < 1 OK 65% under Page 7
of 10@Pesign Member 18, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:

f, <F, 43.22 £234.3 OK 82% under
Compressive Bending Stress:
f, <F,,43.22<234.3 OK 82% under
Design Member 18, UNEQUAL LOAD, Major Shear
f, £F,, 7.29 <142.0 OK 95% under
Design Member 18, UNEQUAL LOAD, Major Deflection
8 < L7250, 8.05 < 11.26 mm OK 29% under
Design Member 18, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F, 9.72 £266.25 OK 96% under
Compressive Bending Stress:
fb <F,972< 266.25 OK 96% under
Design Member 18, UNEQUAL LOAD, Minor Shear
f, <F, 0.32 <142.0 OK 100% under
Design Member 18, UNEQUAL LOAD, Minor Deflection
5 <1/250,1.79 <11.26 mm OK 84% under
Design Member 18, 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 18, UNEQUAL LOAD, Slenderness
K *L/r,=1.0+2816.03/136.65=20.61 <200.0 OK 90% under

K),*L‘/_r\,=1.0*2816.03/77.98=36.1 1 £200.0 OK 82% under
Design Member 18, UNEQUAL LOAD, Compression
f,<F,, 56.89 < 186.68 OK 70% under

Design Member 18, UNEQUAL LOAD, Bending + Tension
fa"!F:"Lfbx/Fbx+fby"/FbyZO-O/245'0+43'22/234'3"'9'72/266'25=0'22 <1 OK 78% under

Design Member 18, UNEQUAL LOAD, Bending + Compression
Axial Ratio=f,/F =56.89/186.68=0.3
Major Ratio=Cmx+f, /(1-f,/F', J*F, )=0.85+43.22/((1-56.89/2424.62)+234.3)=0.16
Minor Ratio=Cmy £, /((1-f,/F', )*F, )=0.85+9.72/((1-36.89/789.51)*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 )~f, /F, +F, JF, =56.89/(0.65355.0)+43.22/234.3+9.72/266.25=0.49 >= 1 OK 51% under

Page 70 of 106



Checki ng desi gn nenber 21 Menbers: 21 Group: W Section: W12x87 Load
Case: UNEQUAL LOAD Fy.=355.0 MPa On gross area Fi 0.6*Fy=0.6*355.0=213.0
MPa On net area Ft=0.5*F=0.5*490.0=245.0 MPa F, =0. 4*Fy 0. 4*355. 0=142.0

MPa Kl Aks =max( 1. 0* 1350. 0/ 136. 65, 1. 0*
1350. oé%'@%ﬁﬁég@“ Ele"mé”?’
(1- (KLATSSR(2* Cc2) ) * F. JFS=( 1- 17. 3122/ ( 2* 105. 442))*355 0/1.73=202. 71 MPa

b/ t =153eBeb/ ROxB7=7. 47 <_ 65/ JI(FY) 65/' | (355.0)= .'.40 rs fnov t6
Xortcsy—r__AlLfayoop A, r6: Ap < .".~0 rUp= 0 66*Fy--0 66* 355. 0=234. 3
MPa M norf Axis: Fb 0.75*FY O. 75*355 0=266. 25 MPa Desi gn Menber 21, UNEQUAL
LOAD, Majar Bending Tensile Bending Stress: fb < F. 1.49 < 234. 3 XK 99%
under Conpressive Bending Stress: fb <_ Fb, 1.49<_ 234.3 K 99% under

Desi gn Member 21, UNEQUAL LOAD, Major Shear fv < F, 0.08 <_ 142.0 OK 100%
under Design Menmber 21, UNEQUAL LOAD, Major Deflection 15 L/250, 0.75 <
5.4 mholad Gase:WNEQUAdsLGQADVENber 21, UNEQUAL LOAD, M nor Bending Tensile
Bendi ngh,St?e¥&: fb < Fb, 88.41 <_ 266.25 OK 67% under Conpressive Bendi ng
St ress: Of giossarea F-0.685-04B550=21268P25 OK 67% under Design Menmber 21, UNEQUAL
LOAD, NPhorareSHddrf,=0pywH 0R4s gMB4<  142. 0 OK 97% under f Design Menber 21,
UNEQUALF.EQAE0445nom 42084 ect i on 5< L/ 250.0.78 <_ 5.4 mm K 85% under

Desi gn KembpeK, B1K I NEQUA 1 3500AB,65, Tensi.on.syansigr oss area ft < Ft, 0.0 <_ _
213.0 Gﬁ(lOﬂ%/uFu}lersF,FQm net/aneal)fiss £1.735H2.7109 5 245.0 OK 100% under Desi gn
Menber @153 NEQIM2 sh@lé@:esstzesrm.bmeas:gxd&xﬁd&%{a,ﬂ 1.0* 1350.0/136.65=9.88 <_
200. 0 Oke@bWswinder Kv.*L~r = 1.0* 1350.0/77.98=17.31 :5 200.0 OK 91% under
%I gn Mertbet0 Pu10.661INBERIAE.0-2ADIPa Conpr essi on

Minor Axis:
F,=0.75*F y—0-75%355.0=266.25 MPa

Design .\Iember 19, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
fy, <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:
f, <F,, 46.47 £266.25 OK 83% under
Compressive Bending Stress:
f, <F,, 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 <L/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
K *L Jr,=1.0¥1350.0/77.98=17.31 < 300.0 OK 94% under

Deswn \Iember 19, UNEQUAL LOAD, Compression
f,<F,, 0.0 <202.71 OK 100% under

Design Member 19, UNEQUAL LOAD, Bending + Tension
fa/F‘+fbx/Fbx+fby/Fbv=2.27/'2l3.0+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/®u+¢ﬁa./(bg;+¢l3W’CDW:O.O.QOZ.71+3.67/234.3+46.47/’266_.25:0.19 <1 0K 81% under
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fa < Fa, 1.88 <_ 202.71 OK 99% under Design Menber 21, UNEQUAL LOAD,
Bendi ng + Tensi on '
fal Ft +f bX/ FbX+f by/ FbV=0. 0/ 245. 0+l . 49/ 234. 3+88. 41/ 266. 25=0. 34 1 OK 66% under
Desi gnaMenper 21, .UNE ALb Bendi ng + Conpression falFa
1. 88/ 202CeRIN0 SESIGNNEMDET 445, ——1 . g8;
202. 71%?0'252:1{9.‘9 234.3+88. 41/ 266. 25=0. 35 | K 65% under Page 73of 106 Checki ng
desi gnsdmahgsg22 Menbers: 22 G oup: W Section: W12x87 Load Case: UNEQUAL
0O MPa On gross area Ft=0.6*F, =0. 6*355.0=213.0 MPa On net area
Ft =0. 5*F, ,|=0. 5*490. 0=245.0 MPa F, =0. 4*F, =0. 4*355. 0= 142.0 MPa
Kl /r-max(
1350. 0/ 77. .
Fa=(1- (RCIT) 2/ (2*Ce2)) *F, / FS=(1- 17. 3122/ (2*105. 442) ) *355. 0/ 1. 73=202. 71 MPa
b/ t=153. 67/20.57=7.47 < 65hi (Fy.)=65/V(355.0)=9.06 .-.40 Esvtiov t6 Xora;rt
Mapop LdvadeCastn UNEQUAQ LQAD. 66* Fx==0. 66* 355. 0=234. 3 MPa M nor AXxi s:
Fb=0. 75¢,Bj=O\PA5* 355. 0=266. 25 MPa Desi gn Menber 22, UNEQUAL LQOAD, Maj or
Bendi ngon glensi i-@.6Bendidng=3t0ess: fb < Fb, 3.67< 234.3 OK 98% under
Conpr eseai e@reBeaoHF g S BonedsoMiab < Fb, 3. 675 234.3 K 98% under Design
Menber 2204UMEQ=1204B Maj or Shear f , < F, 1.595 142. 0 OK 99% under
Desi gn Meshagk 22 +1kJNmQUAL350QAD,65. Maj3oroDedH11edt i on  6< L/ 250, 0.775 5.4 nm K
86% under-Respgrecherrbe(-122:2UbEQYALss iOAB2. Mvror  Bendi ng  Tensi | e Bendi ng
St ress: pf B3 &250-7.46 ¢3Ni5)-3616525-0 6K - §3% wn delouzefgonpr essi ve Bending Stress: fb
<- Fb, 4B8,Ak:5 266.25 OK 83% under Desi gn Menmber 22, UNEQUAL LOAD, M nor
Shear  R;'<15. fovp-OesitF0be+ 15422030 100% under Desi gn Menmber 22, UNEQUAL LOAD,
M nor De#drestion 6:5 L/250, 0.395 5.4 mm OK 93% under
Fb=0.75*FV=0.75*355.0=266.25 MPa
Design Member 20, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F,. 1.49 <234.3 OK 99% under
Compressive Bending Stress:
f, <Fy, 1.49 <234.3 OK 99% under
Design Member 20, CNEQUAL LOAD, Major Shear
f,<F_0.08 < 142.0 OK 100% under
Design Member 20, UNEQUAL LOAD, Major Deflection
§ <L/250,0.75 < 5.4 mm OK 86% under
Design Member 20, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F, 88.41 <266.25 OK 67% under
Compressive Bending Stress:
f, <Fy, 88.41 <266.25 OK 67% under
Design Member 20, UNEQUAL LOAD, Minor Shear
f,<F,, 4.94 < 142.0 OK 97% under
Design Member 20, UNEQUAL LOAD, Minor Deflection
8 <L/250, 0.81 < 5.4 mm OK 85% under
Design Member 20, 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 20, UNEQUAL LOAD, Slenderness
K *L /r =1.0«1350.0/136.65=9.88 < 200.0 OK 95% under
K}.*L)_j’ry=1.0*]350.0/"77.98=l7.31 <200.0 OK 91% under
Design Member 20, UTNEQUAL LOAD, Compression
f, <F,, 1.88 <202.71 OK 99% under
Design Member 20, UNEQUAL LOAD, Bending + Tension
fa/Fp'—fbx/’Fbx+fby/Fb\_=0.0/'245.0+l.49/234.3+88.41/266.25=0.34 <1 OK 66% under
Design Member 20, UNEQUAL LOAD, Bending + Compression
£ /F,=1.88/202.71=0.01 <0.15 .¢0
¢a/’¢a—¢ﬁif’®ﬁf¢ﬁwf¢ﬁu:1.88/202.71+1.49./"234.3+88.41/‘266.2520.35 <1 OK 65% under
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Desi gn Menber 22, UNEQUAL LQOAD, Tension On gross area ft < Ft, 2.27 <
213.0 K 99% under On net area ft < Ft, 2.27 5 245.0 K 99% under Design
Menmber 22, UNEQUAL LQAD, Sl enderness KX*L,/rX 1.0* 1350.0/136.65=9.88 <
300.0 OK 97% under Ky, *Ly/rte 1.0* 1350.0/77.98=17.31 300.0 OK 94% under
Desi g Compression fa 5 Fa, 0.0 < 202.71 K 100%
under ﬁ' I\/bnber 22, UNEQUAL LOAD, Bending + Tension

fal Ft+ “tmg; bN / Fby= 2.27/213. 0+3. 67/ 234. 3+46. 47/ 266. 25=0.2 | OK 80%
under DeS| n Menber 22, UNEQUAL LOAD, Bending + Conpression fa/Fa

0. 0/ 20Z. .0_<015.'. ~0 4/ Va+4(3,.V PV -~Q /(D ow

~0.0/202. §1+3. 671234, 3+46. 47/ 266. 25=0. 19 5 1 OK 81% under a ~ 4~S Page 74
of 106 Che¢cki ng design nenber 23 Menbers: 23 Goup: W Section: W12x8 7
Load . EQUAL LOAD FY=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. £oadfTéeH UNBEQOALADADMPa

Kl/r-naxészml/rx KY*I !'rv)=max(1. 0*2816. 03/ 136. 65, 1. 0*2816. 03/ 77. 98) =36. 1 |
Fa (1- ((KL,_JroEs)areaHoZ»#Gc2*);5)5’55Y1d-'1\83(1 36.11-'/(2*105. 442))*355. 0/ 1. 79=186. 68 MPa
b/ t =1530Bieradei0-0 5565490 0<245.068h v ( FY) =65i \ ' (355. 0)=9. 06 ..4>0 sytiov i 6 Xoaayt
Mapop A =040k =oARssso=keompA>0 (D =0. 66*F, =0. 66* 355. 0=234. 3 MPa Mnor Axis: Fe
0. 75* FYmQ—n%Siﬁﬁ? OF 26612 3 Wbascloesi- gsu.ovesepers123, UNEQUAL LOAD, Maj or Bending
Tensi | e; Bemilﬂr)ﬂg )I:Pe/$§=(l 15.02/8 1 13%42)435 22350223%p3 OK 82% under  Conpr essi ve
Bendi ngb/ﬁ%h%%ﬂ fH< 55/\'5113):6341§5~%)2966 %*sﬁlo%x%%éaunder Desi gn Menber 23,
UNEQUAL,, J S0\, -V or < 142. 0 OK 95% under Desi gn

_,Wer ,QB&L LEHEQJ)%*FLWSJW40MPDGHGCU on < L/ 250, 8.05 <_ 11.26 nm K

undgo- Desi gn Member 23, UNEQUAL LOAD, M nor Bendi ng

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

Design Member 21, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
fy, <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, NEQUAL LOAD, Major-Deflection
8 < L7250, 0.75 < 5.4 mm OK 86% under

Design Member 21, UNEQUAL LOAD, Minor Bendmg
Tensile Bending Stress:
f, <F, 88.41 <266.25 OK 67% under
Compressive Bending Stress:
f, <Fy. 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 <L/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

K *L /r, =1.0¥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, GNEQUAL LOAD, Bending + Tension
f/Ff/Foy +fby/Fb =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 .40

O/ P+ ¢GCI¢B +¢B“/d>ﬂ”—l 88/202.71+1.49/234.3+88.41/266.25=0.35 < 1 OK 65% under
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Tensile Bending Stress: fb < Fb, 9.72 < 266.25 OK 96% under Conpressive
Bending Stress: fb < Fb, 9.72 < 266.25 OK 96% under Design Menber 23,
UNEQUAL LOAD, M nor Shear fl, <_ F,, 0.32 < 142.0 OK 100% under Desi gn
Deflection S < L/250, 1.79 <_ 11.26 mm XK
‘ 1 BRoMPAREE MFQUAL LOAD, Tension On gross area f, < Ft,

0.0 <(1\3’@2‘f3 ¥ OK 100% under  On net area f> <_ Ft, 0.0 < 245.0 OK 100% under
DeS| gne.Mamers-23, UNEQUAL LOAD, Slenderness Kx*Lx/ra

1.0%2816. 03/ 136. 65=20. 61 < 200. 0 OK 90% under - KY*L~ry
1.0%2816.p3777.98=36.1 | < 200.0 OK 82% under Desi gn Menber 23, UNEQUAL
LOAD, Conpression fa <_ Fa, 56.89 < 186.68 OK 70% under Desi gn Menber 23,
UNEQUAL LIOAD, Bendi ng + Tension fa/Ft+fbx/ Fbx+fby/ Fby
0. 0/ 24570+43. 22/ 234. 3+9. 72/ 266. 25=0. 22 1 OK 78% under Desi gn Menber 23,
UNEQUAL LQOAD, Bendi ng + Conpression Axial Ratio=fa/Fa 56.89/186.68=0.3
Maj or Load Case: UNEQUAL LOAD
Rat i o=@pe3shobixi ((1-fa/ F' eX) * Fbx) =0. 85*43. 22/((1 56. 89/ 2424.62)*234. 3)=0. 16
M nor On gross area F=0.6+F =0.6*355.0=213.0 MPa
Rati o= @?(yéiiréa#((s(ﬂ HsaJ9EO£MbR1EbY) =0. 85*9. 72/ ((1-56. 89/ 789. 51) *266. 25) =0. 03
Axi al Rabuerbhpson-iRainm@+M nor Rati 0=0. 30. 16+0. 03=0.5 <_ | OK 50% under
fal/ (0. &’Y/Fmax)xchfn,bx{*ﬁhxﬁhf\(waEbb/ﬁ5& 189500768355, 0) +43. 22/ 234. 3+9. 72/ 266. 25=0. 49
>= | J(ﬁ’ﬂ/xl)hﬂii@ﬁ)) Fage Bl 1506y Sheski-ng desi gn member 24 Menbers: 24

G oUp: s S B Bag Lo hon o DAL 1 ORD FY 3550 WPa Ongr oss
area Fi,,0, 6+, =0. SR RIAR0 Eas s DG 9D 6 5*F, , =0. 5*490. 0=245. 0

MPa F,A— L4*Eybﬁ-_-ﬁ'@(, A*@@Q;ﬁ—ﬂ;é&,@uﬂ I\/Pa Kl /r=max(Kx* I/ rx,Ky* I/r,)=max(1. 0 *
2000. 0/,»;,,11;,3&565 1. 0%2000. 0/ 77. 98) =25. 65 Fa
(1- ( KL/Fg=p. 25+t £02r5-Ces2ypé ByipkS=( 1- 25. 652/ ( 2* 105. 4422)) 355 0/1.76=196.17 MPa

b/ t 15&-mtea&r5z7mwxnxouﬁafa,on(e ig=65/ " (355 0) = .40 Es fnov to
Xol uta/TFnsﬂel'mﬁ trogs: AR < L. .-.~O (=0.66*F, . o. 66*355.0:234.3 MPa M nor
Axis: by Sf <78 3&‘%"96/"“7‘8@‘355 0=266. 25 MPa

Compressne Bending Stress:
f, <F,, 3.67 <234.3 OK 98% under
Design Member 22, UNEQUAL LOAD, Major Shear
f,<F,, 1.59 < 142.0 OK 99% under
Design Member 22, UNEQUAL LOAD, Major Deflection
8 <L/250,0.77 < 5.4 mm OK 86% under
Design Member 22, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <Fy, 46.47 <266.25 OK 83% under
Compressive Bending Stress:
fi, < Fy, 46.47 <266.25 OK 83% under
Design Member 22, UNEQUAL LOAD, Minor Shear
f,<F,, 0.27 < 142.0 OK 100% under
Design Member 22, UNEQUAL LOAD, Minor Deflection
8 <1./250, 0.39 < 5.4 mm OK 93% under ’ )
Design Member 22, 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 22, UNEQUAL LOAD, Slenderness
K, *L /r,=1.0¥1350.0/136.65=9.88 < 300.0 OK 97% under
Ky*L)/rv=1.0*1350.0/77.98=I7.31 <300.0 OK 94% under
Design Member 22, UNEQUAL LOAD, Compression
f,<F,, 0.0 <202.71 OK 100% under
Design Member 22, UNEQUAL LOAD, Bending + Tension
f/F A Foh \/Fb =2.27/213.0+3.67/234.3+46.47/266.25=0.2 < 1 OK 80% under
Design Member 22, UNEQUAL LOAD, Bending + Compression
f/F,=0.0/202.71=0.0 <0.15 . ¢0
¢u/¢a+¢B,;’¢BF+¢W/¢>BW=O.0/202.71+3.67/’234.3+46.47.."266.25=0.19 <1 OK 81% under
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Design Menber 24, UNEQUAL LOAD, Major Bending Tensile Bending Stress: fb 5

Fb, 27.12 5 234.3 OK 88% under Conpressive Bending Stress: fb < Fb, 27.12

< 234.3 OK 88% under Design Member 24, UNEQUAL LOAD, Mjor Shear f < F,

42 0 oK, 98% under gn Menber 24, UNEQUAL LOAD, Major Defl ection

5< L/ Zshecking design MRMPEFaeR nder De5|gn Menber 24, UNEQUAL LOAD, M nor

Bendi ngZ’e“‘bF'éﬁél |l e Bending Stress: fb < Fb, 80.71 s 266.25 OK 70% under

Coerre&&[m\(e,le@ﬂdl ng Stress: fb 5 Fb, 80.71 < 266.25 OK 70% under Desi gn

Member 24 NEQUAL LOAD, M nor Shear fl? 65 F, 1.91 5 142.0 OK 99% under

Desi gn Menper 24, UNEQUAL LOAD, M nor Deflection 6<_ L/250, 4.45< 8.0 mm

K 44% undger Design Menber 24, UNEQUAL LOAD, Tension On gross area ft <_

Ft, 0.0 <] 213.0 OK 100% under On net area ft < Ft, 0.0 < 245.0 OK 100%

under TDésign Member 24, UNEQUAL LOAD, Sl enderness

Kx*L,,/rx=1.0*2000. 0/ 136. 65=14.64 5 200.0 OK 93% under

Ky* L, lrodl. OisIAUINEQUALIBOARD. 65 < 200. 0 OK 87% under Desi gn Menber 24,

UNEQUALFEGADPaConpression a 5 IF,, 63.72 < 196.17 OK 68% under Design

Menber BugrosdNCCIIALE, L OAD, 0-Bemdtang + Tensi on

fal F, +f bixdefabxro by (B YD.0804 2008020+27. 12/ 234. 3+80. 71/ 266. 25=0. 42 < | OK 58%

under ResigribBnberoRds UNEQUAL LOAD, Bending + Conpression Axial

Rat i o=f airax(83vr [ AL Heaxl (1=1316321 38/B5, 10F2816.03/77.98)=36.11

Rat i o=Caxi-fdoxt/cly kb8 o) 12/, 50, 850276~ 1k pd - 63. 72/ 4806. 82) *234. 3) =0. 1

M nor  pi=153.6720.57= 7.47 < 65/N(F,)=65/(355.0)=9.06 .40 Teytiov 6 Xopmoyt

Rat i 0=Caysdhnzb( (1-fa/ F'e4.)*Fbv.)=0.85*80. 71/ (( 1- 63. 72/ 1565. 2) *266. 25) =0. 27
| al Rajd10* dbporsshabic@hbnon Rat | 0=0. 32+0. 1+0. 27=0. 69 <_ | OK 31% under
(0. 6¥thy pef bx/ Fbx+f b

JFby=63F, 72306+ 35520+ 12/ 234. 3+80. 71/ 266. 25=0. 72>= 1 OK 28% under Page

76 of DEB» Wreellp.AYEAeT| P PvdndyBendi2S  Menbers: 25 Group: W Section: fit'

Str —_
12x87 Lﬁéﬁ %gﬁ;;émis QAL LOAD  FY=355.0 MPa

Compressive Bending Stress:
f, <F,, 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
5 <1/250,8.05 <11.26 mm OK 29% under
Design Member 23, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy, <F,, 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
) §<L/250,1.79 £ 11.26 mm OK 84% under
. Design Member 23, CNEQUAL 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-
K),*L‘/ry=1.0*28l6.03/77.98=36.l 1 £200.0 OK 82% under
Design Member 23, UNEQUAL LOAD, Compression
f,<F,, 56.89 < 186.68 OK 70% under
Design Member 23, GNEQUAL LOAD, Bending + Tension _
£/F + /Fy +fb\f/Fb =0.0/245.0+43.22/234.3+9.72/266.25=0.22 < 1 OK 78% under
Design Member 23, UNEQUAL LOAD, Bending + Compressmn
Axial Ratio=f /F =56.89/186.68=0.3
Major Ratio=Cmx+*f, /((1-f/F' )*Fy )= =0.85%43.22/((1-56.89/2424.62)*234.3)=0.16

a €X:
Minor Ratio=Cmy *f /((l -f/F )»<1-'b )=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
fa/(0.6*Fv)+fbx/Fbx+fb‘/’Fby=56.89/(0.6*355.0)+43.22/234.3+9.72/266.25=O.49 >=1 OK 51% under
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On gross area F, =0. 6*Fa=0.6*355.0=213.0 MPa- On net area Fi 0.5*Fa
0.5*490. 0=245.0 MPa F,, 0.4*Fy=0.4*355.0=142.0 MPa Kl /r-max(KX*1/r,
KK, *1!'r, ) =max( 1. 0*2000. 0/ 136. 65, 1. 0*2000. 0/ 77. 98) =25. 65

* =(lr 25. 6522/ (2* 105. 442))*355.0/ 1. 76=196. 17 MPa
7 M > — Fy) =65/"'(355.0)=9.06 .-.4>0 ZEyttov t6
Xonayt g, Mwop A, to- .-AP <_ Le .-.0 (D p=0.66*Fy=0. 66*355 0=234. 3 MPa
M nor Auios: w1kl 0. 75*Fy0 75* 355, 0= 266 25 MPa Design Menber 25, UNEQUAL LQAD,
Maj or i Tensile Bending Stress: fb < Fb, 18.57 < 234.3 K 92%
under Cofpressive Bending Stress: fb < Fb, 18.57 < 234.3 OK 92% under
Desi gn Mefber 25, UNEQUAL LOAD, Major Shear fv < F,, 1.28 <_ 142.0 K 99%
under Desiign Menmber 25, UNEQUAL LOAD, Major Deflection 6:5 L/250, 0.26 <
8.0 inm OK-97% under Design Menber 25, UNEQUAL LOAD, M nor Bending Tensile
Bending Stress: fb <_ Fb, 67.02 <_ 266.25 OK 75% under Conpressive Bending
St r esboafiiCase: HNE(BUADELG:ADZGG 25 OK 75% under Desi gn Menber 25, UNEQUAL
LOAD, M,m6¥0¥ear f"< F, 1.88<_ 142.0 OK 99% under Design Menber 25,
UNEQUALOnz@A@e2 Rf-fry=0-PeBpa¢xtidia  6<_L/ 250, 5. 28<_8. 0 nm OK 34% under Desi gn
Member @SetatNEQUAEL *OAD245Pési on On gross area ft 5 Ft, 0.0 <_ 213.0 K
100% unilerrOa<3petisared ft < Ft, 0.0 <_ 245.0 K 100% under Desi gn Menber
25, UNE%A@(ILX@AB,,*VSJ—eﬂd@fzp@sfs“éwc*%zomwmis)@f@000 0/ 136. 65=14.64 <_ 200.0 XK
93% undes1-KLhl A iry By 24650002 QB0 @) B55071.7868%27 p65 <_ 200. 0 OK 87% under
Desi gn oheastxero 25,47 LNEQLAL/NEGRE) 06CoNPERSS icOBuhig < " Fa, 62.25:5 196.17 OK 68%
under Desiogmsdermber 25, UNEQUAL LOAD, Bending + Tension
f a/ Ft +fAyx LR M epFpyes@Bsf-245MB+18. 57/ 234. 3+67. 02/ 266. 25=0.33 | OK 67%
under Mesign Menber 25, UNEQUAL LQOAD, Bending + Conpression Axi al
Rat | o=ffai0EHT 62753570=260% MPF=0. 32 Maj or Rati o=Cnx*fbx/ ((1-fa/F eC)*Fbx)=0.85
18. 57/ RefiemNepoor o, UBAY A 2PAD Skiogendyie7

f, <F,, 27.12 <234.3 OK 88% under

Compressive Bending Stress:
f, <Fy, 27.12 £234.3 OK 88% under
Design Member 24, UNEQUAL LOAD, Major Shear
f,<F,3.27<142.0 OK 98% under
Design Member 24, UNEQUAL LOAD, Major Deflection
8 <L/250, 1.79 < 8.0 mm OK 78% under
Design Member 24, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F, 80.71 £266.25 OK 70% under
Compressive Bending Stress:
fy, < Fy, 80.71 £266.25 OK 70% under
Design Member 24, UNEQUAL LOAD, Minor Shear
f, <F, 1.91 <142.0 OK 99% under
Design Member 24, UNEQUAL LOAD, Minor Deflection
8 < L/250, 4.45 < 8.0 mm OK 44% under
Design Member 24, 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 24, UNEQUAL LOAD, Slenderness
K, *L, /r,=1.0+2000.0/136.65=14.64 < 200.0 OK 93% under
K),*L\/ry=l.O*2000.0/77.98=25.65 <200.0 OK 87% under
Design Member 24, UNEQUAL LOAD, Compression
f,<F,, 63.72<196.17 OK 68% under
Design Member 24, UNEQUAL LOAD, Bending + Tension
f/F A+ F A \/Fb‘—O 0/245.0+27.12/234.3+80.71/266.25=0.42 < 1 OK 58% under
Design Member 24, UNEQUAL LOAD, Bending + Compression
Axial Ratio=f /F =63.72/196.17=0.32

Major Ratio=Cmx*f, /((1-f/F', )*F, )=0.85+27.12/((1-63.72/4806.82)*234.3)=0.1

a €x
Minor Ratio=Cmy *fb\/((l o ev)"‘Fb\) 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 < | OK 31% under
fa"/(O'6*Fy)+fbx/Fbx+fbij =63.72/(0.6%355.0)+27.12/234.3+80.71/266.25=0.72 >= 1 OK 28% under
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M nor -
Rati o=Cny*fb~((1-fa/F ey)*Fby)=0.85*67. 02/ ((1-62. 25/ 1565. 2) *266. 25) =0. 22
Axi al Ratio+Maj or Rati o+M nor Rati 0=0.32+0.07+0.22=0.61 <_ | OK 39% under

fal (0.8 Fv. )+ Fhx+ 25/ (0. 6*355. 0) +18. 57/ 234. 3+67. 02/ 266. 25=0. 6
2 >= ﬁﬁ%%%é%fa Page E%_%& 1,1 Checking design nenber 26 Menbers:
26 Gro%ﬁ7 “Section: \y 12x87 Load Case: UNEQUAL LOAD FY=355.0 MPa On
gr oss a{caﬁ\ﬁb\a;(i) 6*Fy0. 6*355.0=213.0 MPa On net area Ft=0.5*Fu
0.5*490.0=245. 0 MPa F,.=0.4*Fy==0.4*355.0=142.0 MPa Kl /r-max(K,,*1/rx, K *
1/rY)=max({1. 0*2816. 03/ 136. 65, 1. 0*2816. 03/ 77.98) =36. 11 Fa=(I
-(KL/r) 2/ (12*Cc2) ) *FyJFS=( 1- 36. 11221"(2* 105. 442))*355. 0/ 1. 79=186. 68 MPa
b/ t=153. 64/ _20.57=7.47 < 65/ v(FY)=65/"'J(355.0)=9.06 .. 40 Es frtov to Xona
ft Mrpop AE ra: A <L, ..qO0 (U=0.66*F, =0. 66*355. 0=234.3 MPa M nor AXxis:
Fb 0. 75*Fy=0. 75*355. 0= 266. 25 MPa Desi gn Menber 26, UNEQUAL LOAD, Maj or
Bendi rgradTeass:|UNBRRALNGOBDress: fb < Fb, 38.51 < 234.3 OK 84% under
Conpr es§r¥&0Bendi ng Stress: fb <  Fb, 38.51 < 234.3 OK 84% under Design
Member 26grostINEEQIALFAVGAD.0-NB) W2 Shear fl, < F, 6.34 < 142.0 OK 96% under
Desi gn Nerber F26+F AUNEQUALS-LTAD, Maj or Def I ecti on 6 <_ L/250, 5.06!5 11.26
mm OK 5590 under3sDesi2gMPMenber 26, UNEQUAL LOAD, M nor Bending Tensile
Bendi ngK®toia @8 SUr,. K Jo/r semb{0].0+ 200,00 .65 1. 0880 @B 9K &2% under  Conpr essi ve Bendi ng
St ress: rEbatirfs cCaﬁfﬁﬁﬁg -25 266 54403590 Veetinde MPDesi gn Menber 26, UNEQUAL
LQAD, M;/ﬂ(BBé?ﬁbE?&VMdSS/«F) P35 0)-376 <oolZtRud) «OKub@O% under Desi gn Menber 26,
UNEQUAL ak:6pRz:0M nor Defl ection 5< L/ 250, 1.94<_ 11.26 nm K 83% under
i gn Menheno E69.66LNEEIAS 0128RDIPa Tensi on  On gross area ft < Ft, 0.0 5 213.0
100%under:

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

Design Member 25, UNEQUAL LOAD, Major Bending

Tensile Bending Stress:

f, <F,, 18.57 <234.3 OK 92% under

Compressive Bending Stress:

fy, <F,, 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

§ <1/250,0.26 < 8.0 mm OK'97% under -

Design Member 25, UNEQUAL LOAD, Minor Bending

Tensile Bending Stress:

f, < F,, 67.02 < 266.25 OK 75% under

Compressive Bending Stress:
f, <Fy, 67.02 <266.25 OK 75% under

Design Member 25, UNEQUAL LOAD, Minor Shear
f,<F,1.88<142.00K 99% under
Design Member 25, UNEQUAL LOAD, Minor Deflection
& <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
On netarea f <F, 0.0 < 245.0 OK 100% under
Design Member 25, UNEQUAL LOAD, Slenderness
lg‘*Lx/rx=l.0*2000.0/136.65=14.64 <200.0 OK 93% under .
Ky*L/ry=l.0*2000.0/7—7.98=2—5-.65 <200.0 OK-87%: under -
Design Member 25, UNEQUAL LOAD, Compression
f,<F,,6225<196.170K 68% under

" Design Member 25, UNEQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fby/Fby=0.0/245.0+18.57/234.3+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'  )*Fy,)=0.85%] 8.57/((1-62.25/4806.82)%234.3)=0.07
Minor Ratio=Cmy*fb)/((1-fa/F'ey)*Fby)=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/(O.6*FV)+fbx/Fbx+fbV/Fbv=62.25/(0.6*355.0)+18.57/234.3+67.02/266.25=O.62 >=1 OK 38% under

Page 77 of 106




On net area ft < Ft, 0.0 <_ 245.0 OK 100% under Design Menber 26, UNEQUAL

LOAD, Sl enderness Kx*Lx/rx 1. 0*2816. 03/ 136. 65=20. 61 s 200.0 OK 90% under

KY*L, Jry=1. 0*2816. 03/ 77. 98=36. 11 < 200. 0 OK 82% under Desi gn Menber 26,

UNEQUA & iR g He 23S ?ﬁ‘ef‘ )g<_ Fa, 58.28:5 186.68 OK 69% under Design
ATy - 2 g + Tension

fal Ft +a‘31mp/\Fbx+f by/ FbyO. 0/ 245 0+38. 51/ 234. 3+21. 26/ 266. 25=0.24 < 1 K 76%

under SePesivgh8Venber 26, UNEQUAL LOAD, Bendi ng + Conpression Axial

Rat i o=f-atFa=58. 28; 186. 68=0. 31 Maj or

Rat i o=Cnx[ff bx/ ((1-fa/F ex)*Fbx)=0.85*38.51/ ((|-58.28/2424.62)*234. 3)=0. 14

M nor

Rati o=Caytrfhj ((1-fa/F ey)*Fbv.)=0.85*21.26/((1-58.28/789.51)*266.25)=0.07

Axi al Rati o- Myj or Rati o- M nor Rati 0=0.3110.14-0.07=0.53 < |1 OK 47% under

fal (0, 6*Fy) +f bx Fbx+f by5hb 58 28i ' (0. 6*355.0) +38. 51

/ 234. 522d Caseo HNEQIAL £9 OK 48% under Page 78 of 106 Checki ng design

nenber g7 "NEiber s: 27_ Grou;]z Custonm? Section: CHS 114.3 x 6 0 Load Case:

UNEQUAL " BOARF? FEYS 53583 590RPBAMBH gross area Ft 0. 6*Fv=0. 6*355. 0=213.0 MPa On

net ar é4rEtads F&b“%ﬂ@@“@%ms 0 MPa F"=0.4*FY 0.4*355.0=142.0 MPa K

|/ r=m & RHEROB3PFIFOMPRy * | [ry)=max (1.0 * 3122.9/3 8.3 5 ,1.0 * 312

2.9/ 3 KVmEJoY Koty )=rmy(1.042816.03/136.65,1.042816.03/77.98)=36.11

( 1- ( KLFE)YIZRPATER)F yis=l- 5531:((4*4(8142)4*353—0//1(/92*8&%1@62)) 355.0/ 1. 9=134. 08 MPa

Maj or As18:67/BHZ=0.4565 My, )-60Y(B66)386 . 0284030 Kaa: M nor AXi s:

Fb=0. 68#k¥=1066* 355. 0=234. 3 MPa Desi gn Menber 27, UNEQUAL LOAD, Maj or

Bendi ng <Hend (8 BB ISBHeds: fb < Fb, 1.86<_ 234.3 OK 99% under
Corrpre é’i"’v%’sBendl ng Stress: fb < Fb, 1.865 234.3 OK 99% under Design I\/bnt.
27, R TIGAE >0 ?ZoP‘PShear . <_F, 0.05 <_ 142.0 OK 100% under Desi gn

ile Be
67% un(i&r BES L 683 3 Mepbghe27, UNEQUAL LOAD, M nor Bendi ng
Compressive Bending Stress:
fy <F\, 38.51 <234.3 OK 84% under
Design Member 26, UNEQUAL LOAD, Major Shear
f,<F, 6.34 < 142.0 OK 96% under
Design Member 26, UNEQUAL LOAD, Major Deflection
8 <1/250,5.06 < 11.26 mm OK 55% under
Design Member 26, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy < Fy, 21.26 <266.25 OK 92% under
Compressive Bending Stress:
f, S Fp, 21.26 £266.25 OK 92% under
Design Member 26, UNEQUAL LOAD, Minor Shear
f, <F,, 0.37 <142.0 OK 100% under
Design Member 26, UNEQUAL LOAD, Minor Deflection
8 <L/250, 1.94 < 11.26 mm OK 83% under
Design Member 26, UNEQUAL LOAD, Tension _ .
On gross area f, <F, 0.0 <213.0 OK 100% under
On netarea f, <F,, 0.0 <245.0 OK 100% under
Design Member 26, UNEQUAL LOAD, Slenderness
K *L /r,=1.0+2816.03/136.65=20.61 < 200.0 OK 90% under
Ky*Ly/ry=1.0*2816.03/77.98=36.11 £200.0 OK 82% under
Design Member 26, UNEQUAL LOAD, Compression
f,<F, 58.28 < 186.68 OK 69% under
Design Member 26, UNEQUAL LOAD, Bending + Tension
fa/Ft+fbx/'Fbx+fby/Fby=0.0/245.0+38.51/234.3+21.26/266.25=0.24 <1 OK 76% under
Design Member 26, UNEQUAL LOAD, Bending + Compression
Axial Ratio=f /F,=58.28/186.68=0.31
Major Ratio=Cmx*f, /((1-f,/F', )*F, )=0.85%38.51/((1-58.28/2424.62)*234.3)=0.14
Minor Ratio=Cmy*f, /((I1-f/F", )*F, )=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 < | OK 47% under
fa/'(O.6*}:)_,)+fbx/’Fbx+fb /Fb =58.28/(0.6%355.0)+38.51/234.3+21.26/266.25=0.52 >= 1 OK 48% under

I\/bnber “T[Nﬁ@@f%ﬁ@“%f’&’rmﬁé‘ﬁl ection 6<_ L/250, 4.18<_ 12.49 nm K
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Tensi
Bendi

Membe
82% u

Desi g
1.0*3

le Bending Stress: fb < Fb, 16.11 < 234.3 OK 93% under Conpressive

ng Stress: fb < Fb, 16.11 < 234.3 OK 93% under Design Menber 27,

UNEQUAL LOAD, M nor Shear fl' < F, 0.36 <_ 142.0 OK 100% under Design

r 27, UNEQUAL LOAD, M nor_Deflection 5< L/250, 2.21 < 12.49 mm XK
c mempen3fFquAL LOAD, Tension On gross area ft <_ F,

0.0 <_Y213337 0K 100% under On net area ft <_ Ft, 0.0:

n SRR 27 UNEQUAL LOAD, Sl enderness Kx*Lx/rX

5

122. 9/ 38.35=81. 43 < 200.0 OK 59% under Ky.*LylrY

/ Bendi ng + Tension atFt+f bx/ Fbxf bYt Fbv

0. 0/ 245. OFT, 86/ 234. 3+16. 11/ 234. 3=0. 08 < | OK 92% under

UNEQUAL LQOAD, Bendi ng + Conpression Axi al

Maj or
| . 86/

LRl OFAPUNBEQUALILGADF' ex) * Fb, ) =0. 85
((,-6%9 68/ 163. 06) *234. 3)=0. 01 M nor

245. 0 OK 100% under

38. 35=81. 43 200. 0 OK 59% under Desi gn Menber 27, UNEQUAL LOAD,
fa <_ Fa, 69.58<_ 134.08 K 48% under Design Menber 27,

Desi gn Menber 27,

Rati o=fa/ Fa 69.58/134. 08=0. 52

Rat i 0=Coygididaned { fob~{-akbbssews1) diry) =0. 85* 16. 11/ ((1- 69. 58/ 163. 06) * 234. 3) =0. |
Rad dertMBio 84F Ratidon+M nar. Rat i 0=0. 52+0. 01+0. 1=0. 63 < | OK 37% under
fa/ (0. 61’?15()4#940f4b‘,,55d:b1,zd‘fv1b)ay/ Fby. =69. 58/ (0. 6*355. 0) +1. 86/ 234. 3+16. 11/ 234. 3=0. 4
Oﬁ(l%@(ﬂmﬂ ARRGE(109%10f0/34.30.06heokimgsidesi gn nmember 28  Menbers: 28

G oup: UsheM- cpt/fslnm%*lw s J>3<0/16) LeadpsGase: UNEQUAL LOAD Fy, =355.0

Axi al

>= |

MPa On grnss. area Ft'=0.6* Fy=0

=213.0 MPa On net area

Ft =0. 5*FH)%@*F5’54@Q 024500 MPa F, , —0.4* Fy==0. 4*355. 0=142. 0 MPa
| e My 1/ 1 x, Ky* 1/ 1> . ) =max( 1. 0*3122. 9/ 38. 35, 1. 0*3122. 9/ 38. 35) =81. 43
W (1- (KEY6OF,=0p66B5. @B MPE" | FS=( 1- 81. 432 (2*108. 062))*355. 0/ 1. 9=134. 08 MPa
Maj or %mshle@bﬁwUGm%Y @A P Ben@n234. 3 MPa M nor AXi s:
341 BE
66 ny?fgi §§ 355,0=234. 3 MPa Design Menber 28, UNEQUAL LOAD, Major

r-

Fb=0.
Bendi

Compresswe Bending Stress:
<F,, 1.86 £234.3 OK 99% under

Deswn Member 27, UNEQUAL LOAD, Major Shear
f,<F,0.05<142.0 OK 100% under

Design Member 27, UNEQUAL LOAD, Major Deﬂecuon
8 <1/250,4.18 £ 12.49 mm OK 67% under

Design Member 27, LVEQUAL LOAD, Minor Bending
Tensile Bending Stress:™
f, <F,, 16.11 <234.3 OK 93% under

Compressive Bending Stress:
f, <F, 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 netarea 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=l.O*3122.9/38.35=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
f/FHy JF, i y/Fp,=0.0/245.0+1.86/234.3+16.11/234.3=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', J*F, )=0.85% 1 86/((1-69.58/163. 06)+234.3)=0.01
Minor Ratio=Cmy*f, /(1-£,/F', )*F, }=0.85+16.11/((1-69.58/163.06)+234.3)=0.1

Axial Ratio+Major Ratio+Minor Rati0=0.52-0,01-+0. 1=0.63 < 1 OK 37% under

£,/(0.6%F £, JFy +F;, JF, =69 58/(0.6+355.0)+1.86/234.3+16.11/234.3=0.4 >= 1 OK 60% under
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‘Tensile Bending Stress: fb < Fb, 7.99< 234.3 K 97% under Conpressive
Bending Stress: fb <_ Fb, 7 99! g 234.3 OK 97% under Design Menber 28,
UNEQUAL LOAD, Maj or Shear . 5 F 0.02 <142.0 OK 100% under Design Menber
28, U %‘MLQ D, .Maj or %fl tion 8< L/250, 9.14 < 12.49 nm OK 27% under
Desi g Wﬁ‘.ﬁéﬁ M nor Bending Tensile Bending Stress: fb <
 Fb, 14&’8"7’55 2?34, 3 OK 94% under Conpressive Bending Stress: fb <_ Fb,

14. 87< B3 K 949% under Desi gn Menber 28, UNEQUAL LOAD, M nor Shear f
< F, 0.34 < 142.0 K 100% under Desi gn Menber 28, UNEQUAL LOAD, M nor
Deflect' on\\5: 5 L/ 250, 0.56 < 12.49 mm OK 96% under Desi gn Menber 28,
UNEQJA LOAD, Tension On gross area f c< Ft, 35.71 5 213. 0 OK 83% under
On net \ t< Ft, 35.71 < 245.0 K 85% under Design Menber 28, UNEQUAL
LOAD, Slerderness KX*L,,/rX 1.0*3122.9/38.35=81.43 <_ 300.0 OK 73% under
Ky, *Ly/ry, 1.0*3|22.9/38.35=81.43 < 300.0 OK 73% under Design Menber 28,
UNEQUAbad ONge: ORTIGABIL@WADTa < F, 0.0:-< 134.08 K 100% under Design
Menber 55.00MEQUAL LOAD, Bendi ng -+ Tensi on

fal Fr+f @/oEbrxaff bk Floor 362021 3. 0+7. 99/ 234. 3+14. 87/ 234.3=0.27 | K 73%
under da8 g, anbtesr*wa&usldl}\EQJAL LOAD, Bendi ng + Conpression

fal 1a0(}1_0134£8>(3§30<14901\1;5 . ~0 '0OPWO. 0/ 134.08+7.99/234. 3+14. 87/ 234. 3=0. 1
<_ | Cl%u%%md [slr Pﬂg@oﬁ(kz@is310@31@imk5)ﬂg43de3|gn menber 29 Menbers: 29

G oup: FO&S(RQ/H%;C Qt/l*sQ(nm@‘@l@soé-ﬁw%ou)é 184.08@pl-0ad Case: UNEQUAL LOAD.
FY=355.,0,, gross area F, =0.6*Fy=0. 6*355.0=213.0 MPa On net area

F, =0. 5*FE1%60F50‘(48@5(QB2415%0 MPa F, =0.4*Fy. 0.4*355.0=142.0 MPa

Minor Axis: )
Fb=0.66*Fy=0.66*355.0=234.3 MPa : ‘
Design Member 28, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
fy, < F,, 7.99 <234.3 OK 97% under
Compressive Bending Stress: '
f, < Fy, 7.99 < 234.3 OK 97% under
Design Member 28, UNEQUAL LOAD, Major Shear
f.<F, 0.02 <142.0 OK 100% under
Design Member 28, UNEQUAL LOAD, Major Deflection
8 <1./250, 9.14 < 12.49 mm OK 27% under
Design Member 28, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <Fy, 14.87 <234.3 OK 94% under
Compressive Bending Stress:
f, <Fp, 14.87 £234.3 OK 94% under
Design Member 28, UNEQUAL LOAD, Minor Shear
f,<F,_ 0.34 < 142.0 OK 100% under
Design Member 28, GNEQUAL LOAD, Minor Deflection
5 <L/250,0.56 < 12.49 mm OK 96% under
Design Member 28, UNEQUAL LOAD, Tension
On gross area f, < F, 35.71 £213.0 OK 83% under .

Onnetareaf <F,35.71 < 245.0 OK 85% under

Design Member 28, UNEQUAL LOAD, Slenderness
K, *L,/r,=1.0+3122.9/38.35=81.43 < 300.0 OK 73% under
Ky*L /r =1.0%3122.9/38.35=81.43 < 300.0 OK 73% under
Design Member 28, UNEQUAL LOAD, Compression
f,<F,, 0.0 <134.08 OK 100% under
Design Member 28, UNEQUAL LOAD, Bending + Tension
f/F +fb)‘/Fbx+fb)/Fb =35.71/213.0+7.99/234.3+14.87/234.3=0.27 < 1 OK 73% under
Design Member 28, UNEQUAL LOAD, Bending + Compression
f/F,=0.0/134.08=0.0 <0.15 .. ¢0
¢u’/¢a+¢B§/¢B’+¢B\4//®-BW=0'0/134'08+7'99/234'3+14‘87/234'3:0'1 < 1 OK 90%-under
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CKIJr-max(Ka*1/r, , K. *1/ry.)=max(1. 0* 1569. 24/38. 35, 1. 0*

1569. 24/ 38. 35)=40. 92 Fa
(1- (KL/r)2/(2*CC2))*Fy/FS (1-40. 922/ (2*108. 062)) *355. 0/ 1. 8=182. 89 MPa

Maj or ' R 0=234.3 MPa , Mnor AXxis:
Fb=0. 6eREESH 6088 313423 Pa Desi gn Menber 29, UNEQUAL LOAD, Mj or
Bendi ng;roub'f'r gnp,,l e Bendl ng Stress: fb < Fb, 1.61 <_ 234.3 OK 99% under

Conpr esahoeiBending Stress: fb 5 Fb, 1.61 5 234.3 OK 99% under Design
Menber 2UNEQJAL LOAD, Major Shear f,<_ F,., 0.07 <_ 142.0 K 100% under

Desi gn \ 29, . UNEQUAL LOAD,. Major Deflection S <_ L/250, 0.93 <_ 6.28
nm OK fler Design Menber 29, UNEQUAL LOAD, M nor Bending Tensile
Bendi ng £s: fb < Fb, 15.55:5 234.3 K 93% under Conpressive Bendi ng
Stress: Fb, 15.55 < 234.3 OK 93% under Design Menber 29, UNEQUAL

LOAD, M nor Shear f,<_ Fv, 0.56< 142. 0 OK 100% under Design Menber 29,
UNEQUAloald@aye: MNORUPBEL@ADi on 6 5 L/ 250, 0.885 6.28 nmm OK 86% under
Desi gn NeydberPa29, UNEQUAL LOAD, Tension On gross area f,<_ Fi, 12.53 5
213. 0 Okp 9Aseulrdert, =0@3s5atl>Gyikea ft < F,, 12.53 5 245.0 0K 95% under Desi gn
Menmber Qfhet atdNEQUAL-0B@RD;248I ader ness  Kx*LX/ r X 1. 0* 1569. 24/ 38. 35=40. 92 <
300. 0 OK-BBRFuLINGBI-142) MRy * Ly Jry=1. 0* 1569. 24/ 38. 35=40. 92 <-300.0 OK 86%
under Deg+ngrK Mepm e, =281 INBQURLS. LEND) 24Chp#eddsi on fa < Fa, 0-0!5 182.89
K 100% umd@rr)l/D&sl))gWF%mbmma@s 06 UNEQUAE=1sL@AD: Bendi ng + Tensi on
al F, +f babkbxs+ by/ Fb, =12. 53/ 213. 0+1. 61/ 234. 3+15. 55/ 234.3=0. 13 <_ 1 K 87%
under Defséif)'grromm@ﬂﬂzgﬂ’ﬂ UNEQUAL LOAD, Bendi ng + Conpression
(‘ =0Mingrl482. 89=0. 0:50.'5 .'. ~0 ~a/rGa+~ps/(Dp, +~p,/ 4yp

| 182F:86F, G40 B2 44182 55/ 234. 3=0. 07 | OK 93% under Page 81 of 106
Checki ngngﬁg?mrprﬁ’éﬁ%'é‘r“éb“’ ' MaderBef8e 30 Group: Custon?

g Stre
f, <Fp, 1.61 <2343 OK 99% under
Compressive Bending Stress:
f, <F,, 1.61 <2343 0K 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
8 <L/250,0.93 <6.28 mm OK 85% under
Design Member 29, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy, <Fp, 15.55 <2343 0K 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
0 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
K *L /r =1.0%1569.24/38.35=40.92 < 300.0 OK 86% under
De5|gn \lember 29, UNEQUAL LOAD, Compression
f, <F,, 0.0 < 182.89 OK 100% under
Design M_ember 29, UNEQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx+fby/Fbv=]2.53/213.0+1.61/234.3+15.55/234.3=O.13 <1 OK 87% under
Design Member 29, UNEQUAL LOAD, Bending + Compression
f/F,=0.0/182.89=0.0 < 0.15 60
¢a’/¢a+¢ﬁ§/¢B§+¢B\|/¢Bv:0'0/182'89+1 .61/234.3+15.55/234.3=0.07 < 1 OK 93% under
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Section: CHS 114.3 x 6 O Load Case: UNEQUAL LOAD F}=355.0 MPa On gross
area F, =0. 6*Fy==0. 6*355. 0=213.0 MPa On net area F, =0.5*F,, =0.5*490. 0=245.0
%Pa F 0.4*Fy==0.4*355.0=142.0 MPa Kl /r=max(KX*1/r,,,Ky.*I/r",)=max(1l. 0*
1569. kiR 4l p&035) =40.92 F, =(I
- (KL/ Mijemitt. —T—40- 922/ () *108. 062) ) *355. 0i 1. 8=182. 89 MPa Maj or
Axi s: EbpQuecsFY 0. 66*355. 0=234.3 MPa M nor AXxi s: :
Fb=0. 68tk B6*355. 0=234.3 MPa  Desi gn Menber 30, UNEQUAL LOAD, Maj or
Bendi ng _regsil e Bending Stress: fb < Fb, 3.18 < 234.3 OK 99% under
Conpr eg endi ng Stress: fb < Fb; 3.18 < 234.3 OK 99% under Design
Menber y EQUAL LOAD, Major Shear |IT,, <F, 0.15 < 142.0 OK 100% under
Desi gn “enb€r 30, UNEQUAL LOAD, Major Deflection 6< L/250, 0.78< 6.28 mm
OK 88% under Design Menber 30, UNEQUAL LOAD, M nor Bending Tensile Bendin
Stress: fb < Fb, 30.28 < 234.3 K 87% under Conpressive Bending Stress: f
5 Fb, Load Sgse: UNEQUAK LOAR under Desi gn Member 30, UNEQUAL LOAD, M nor
Shear H733304PE » 111 < 142.0 OK 99% under Desi gn Member 30, UNEQUAL LOAD,
M nor [EErEEtFeho*Te-35pPI28GMPP 04< 6. 28 mm OK 68% under Design Menber 30,
UNEQUALOPPERD F=orashsl-6ti0 0-8i0yPoss area ft < Ft, 0.05 213.0 OK 100% under n
net ar aoff, &3 POTHYP NP5 245, 0 OK 100% under Desi gn Menber 30, UNEQUAL
LOAD, Hensentads !, rnax@ pgop-23/34.3500+116369329#48%. 35=40. 92 < 200. 0 OK 80% under
Ky. * L/ myrHiKIOY /(669 F Z41(B 89382240 0892355.02808239 @a 80% under Desi gn Menber 30,
UNEQUALMalOAR), Conpression fa < Fa, 1.76 < 182.89 OK 99% under Design
Menber FgB UNBEORRI-BEAB? Bendi ng + Tensi on
falF, +f‘F”fisg76;Fp_ao+6f6 bv/ FhV=0. 01245. 0+3. 18/ 234. 3+30. 28/ 234. 3=0. 14 < | K 86%
p=0.66+F =0. *355.0=234.3 MPa

n r
unde Design Member 30, UNEQUAL LOAD, Major Bending

Tensile Bending Stress:
f, <Fy, 3.18 < 234.3 OK 99% under
Compressive Bending Stress:
fy, < F,. 3.18 < 234.3 OK 99% under

Design Member 30, UNEQUAL LOAD, Major Shear
f,<F,, 0.15 < 142.0 OK 100% under

Design Member 30, UNEQUAL LOAD, Major Deflection
8 <L/250,0.78 < 6.28 mm OK 88% under

Design Member 30, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
fy, < F,, 30.28 <234.3 OK 87% under
Compressive Bending Stress:
fy, < F,,.30.28 < 234.3 OK 87% under

Design Member 30, UNEQUAL LOAD, Minor Shear
f,<F, 1.11 < 142.0 OK 99% under

Design Member 30, UNEQUAL LOAD, Minor Deflection
8 <1./250, 2.04 < 6.28 mm OK 68% under

Design Member 30, UNEQUAL LOAD, Tension
On gross area f <F,, 0.0 <213.0 OK 100% under 0

On net area f <F,, 0.0 < 245.0 OK 100% under
Design Member 30, UNEQUAL LOAD, Slenderness
K, *L /r =1.0%1569.24/38.35=40.92 < 200.0 OK 80% under
KY*L)/ry=] .0%1569.24/38.35=40.92 < 200.0 OK 80% under
Design Member 30, UNEQUAL LOAD, Compression
f,<F,, 1.76 < 182.89 OK 99% under
Design Member 30, UNEQUAL L.OAD, Bending + Tension
f/F ) /Py Hy/F, =0.0/245.0+3.18/234.3+30.28/234.3=0.14 < | OK 86% under
Design Member 30, UNEQUAL LOAD, Bending + Compression
f/F,=1.76/182.89=0.01-<0.15 .40
¢a/¢a+¢ﬁgfd)ﬁé+¢w"d>swzl.76/182.89+3.l8/234.3+30.28/234.3:0.15 <1 OK 85% under

g
b
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‘Desi gn Member 30, UNEQUAL LOAD, Bending + Compression fa/Fa 1.76/182. 89=0.0

1 <0.15.. ~0 '"( 1.76/ 182.89+3.18/234.3+30.28/234.3=0.15 < | OK 85% under
Page 82 of 106 Checking design nenber 31 Menbers: 31 G oup: Custon?

Secti oR; Case: UNEQUAL LOAD FY= 355.0 MPa On gross
ar ea Femg=o% - - —o MPa On net area Ft 0.5*Fa0.5*490. 0=245.0
MPa  Fll dxk,7=0. 4*355. 0=142. 0 MPa KI /r=max(KX*I/rX, K}.*

L/r\, )s&&x(clis®142154 07/ 38. 35, 1. 0*2154. 07/ 38. 35)=56. 17 Fa

(1- (KL/r) (2*Cc2))*Fyl FS=(1-56. 172/ (2*108. 062) ) *355. 0/ 1. 84=166.5 MPa
Maj or /—\\ e 0.66*Fy=0.66*355.0=234.3 MPa F.66* s: b=0 Fe
.66F~: $5.0=234.3 MPa Design Menber 31, UNEQUAL LOAD, Major Bending

Tensi |l eNgenM ng Stress: fb < Fb, 11.22 <_ 234.3 OK 95% under Conpressive
Bending Stress: fb <_ Fb, 11.22 <_ 234.3 OK 95% under Design Menber 31,
UNEQUAL LOAD, Major Shear f., < F, 0.2 < 142.0 OK 100% under Design
MenberLaat CapEQINMEQUAAD-.ORB or . Def lection. S <_L/250, 0.36<_ 8.62 nmm XX
96% undér3spedPgn Menber 31, UNEQUAL LOAD, M nor Bending Tensile Bending
St r ess: Ofi fgossarea i, 6* I3 D6FSHP=ANZAMB OK 87% under Conpressive Bending Stress: fb
< _ Fb, B8ineGreaF=02F403*4qR-BYWtnder Desi gn Menmber 31, UNEQUAL LOAD, M nor
Shear F04:5~F4+3500-718.051P442. 0 OK 99% under Design Menber 31, UNEQUAL LQAD,
M nor DafrresK|xonK, *18xmai(). PHOH.07/88 B 0BISBITGL3IHIM-IOK 34% under Desi gn Menber 31,
UNEQUAL F =@Ar/Reni-BIrs=(O6.1 Greesosaasacf $4-165 s, 0.0 <_ 213.0 OK 100% under

Major Axis:

Fb=jO.66*Fy=0.66*355.0=234.3 MPa
. Minor Axis:
‘. F,=0.66+F =0.66%355.0=234.3 MPa

Design Member 31, ULNEQUAL LOAD, Major Bending

Tensile Bending Stress:

f, <F,, 11.22 <234.3 OK 95% under

Compressive Bending Stress:
f<F, 11225 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 <1/250, 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,<F,, 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 < L/250, 5.69 < 8.62 mm OK 34% under

Design Member 31, UNEQUAL LOAD, Tension

0 On gross area f, < F,, 0.0 <213.0 OK 100% under
Onnetareaf <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
KL /r 1.0%2154.07/38.35=56.17 < 200.0 OK 72% under

Desngn Member31 UNEQUAL LOAD, Compression
f,<F,19.21 < 166.5 OK 88% under

Design Member 31, UNEQUAL LOAD, Bending + Tension
fa”Ft+fbx'/Fbx+fby’lFbv:O'O/245'0+l 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 .40
¢a/¢a+¢ﬁg/¢'ﬁz_‘“¢m/¢w:19-21/166-5+1 1.22/234.3+31.3/234.3=0.3 < 1 OK 70% under
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" On net area ft < F. 0.0:5 245.0 OK 100% under Design Member 31, UNEQUAL

LOAD, Sl enderness KX*LX/ra 1.0*2154.07/38.35=56.17 5 200.0 OK 72% under
Kv*L,,Jdry, 1.0*2154.0 7/ 38.35=56.17 5 200.0 OK 72% under Design I\/Errb_er 31,
lt2<_ Fa, 19.21 <_ 166.5 OK 88% under Design

i Benttng + Tensi on

fal Ft *ﬁr&NCEQR(Q-f by/ Fbyx 0/ 245. 0+11. 22/ 234. 3+31. 3/ 234.3=0.18 5 1 K 82% under
Desi grﬁedvemﬂtt}@rmmm UNEQUAL LOAD, Bending + Conpression falFa

=0.12 5 0.15 .-.40 ~,,,/47a+0p~/ ( DoF- ~o, / Opy

11 22/ 234. 3+31 3/234.3=0.3 <_ | K 70% under Page 83 of 106

di gn menber 32 Menbers: 32 Group: Custon? Section: CHS 114.3 x
d_Zase: UNEQUAL LOAD FY. 355.0 MPa On gross area

F, =0. 6* Fy=0. 6*355. 0=213. 0 MPa On net area Ft=0.5*F,, =0.5*490. 0=245. 0 MPa
F, =0. 4*FY _0.4*355.0=142. 0 MPa

KI/r:lnﬁh%QﬁﬁsquNEQWAU E@AEax (1. 0¥2154. 07/ 38. 35, 1. 0¥*2154. 07/ 38. 35) =56. 17
Fa (1-(REPPYP21 (2. COr2))*FyFS=(1-56.17' /(2*108.062))*355. 0/ 1. 84=166.5 MPa
Maj or AB%x§gs rEh=ygeor S =3 68*355. 0=234. 3 MPa M nor. Axis: Fb=0. 66*FY

0. 66* 38502 BASF NPH90.0-PesMgn Menber 32, UNEQUAL LOAD, Maj or Bendi ng

Tensi | &~Behdi 1y Gt26882 fb < Fb, 13.43 <_ 234.3 K 94% under Conpressive
Bendi n§lrSear@Es K iy )maf0+213907/4%35502840788. ©DIK5Q4% under Desi gn Member 32,
UNEQUAE,=(L- WD) 2N oF, /F Stiies 72/ N8 e62)F355.01. 231665 MEb42. 0 OK 100% under Desi gn
Menber M8@ Ax4NEQUAL LOAD, Major Deflection S < L/250, 1.825 8.62 mm OK 79%
under De%qf”grrroﬁﬂérfbéﬂ)“s”ﬂpa UNEQUAL LOAD, M nor Bending Tensile Bending

Mingridxi 0 .
St ress; Mj F~20|6:6*353022345'3,2\5})&234 3 K 90% under Conpressive Bending Stress:

DeSIgn Member 32, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F,, 13.43 < 234.3 OK 94% under
Compressive Bending Stress:
fy, <F,, 13.43 <234.3 OK 94% under

Design Member 32, UNEQUAL LOAD, Major Shear
f,<F,0.23 <142.0 OK 100% under

Design Member 32, UNEQUAL LOAD, Major Deflection
5 <L/250, 1.82 < 8.62 mm OK 79% under

Design Member 32, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <F,, 22.52 <234.3 OK 90% under
Compressive Bending Stress:
f, < Fy, 22.52 <234.3 OK 90% under

Design Member 32, UNEQUAL LOAD, Minor Shear
f,<F,, 0.45<142.0 OK 100% under

Design Member 32, UNEQUAL LOAD, Minor Deflection
5 <1./250, 4.84 < 8.62 mm OK 44% under

Design Member 32, UNEQUAL LOAD, Tension
On gross area f; < F, 0.0 < 213.0 OK 100% under
On net area ft <F.0.0<245.0 OK 100% under .

Design Member 32, UNEQUAL LOAD, Slenderness
Kx*Lx/rx=l.0*2154.07/38.35=56.17 < 200.0 OK 72% under

Ky*L\/ry=l.0*2]54.07/38.35=56.17 < 200.0 OK 72% under

Design Member 32, UNEQUAL LOAD, Compression
f,<F, 6.39<166.5 OK 96% under

Design Member 32, UNEQUAL LOAD, Bending + Tension
f/F 6 JF i y/Fy =0.0/245.0+13.43/234.3+22.52/234.3=0.15 < | OK 85% under
Design Member 32, UNEQUAL LOAD, Bending + Compression
f,/F,=6.39/166.5=0.04 < 0.15 .40

G/ P05/ Pyt /Pp,=6.39/166.5+13.43/234.3+22.52/234.3=0.19 < 1 OK 81% under
of Ta RS TRV py T By
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fb 5 Fb, 22.52< 234.3 OK 90% under Desi gn Member 32, UNEQUAL LOAD, M nor =~
Shear f, 5 F, 0.45:5 142.0 OK 100% under Design Menber 32, UNEQUAL LQAD,

M nor Deflection 5!5 L/250. 4.84!5 8.62 nm K 44% under Design Menber 32,
UNEQUAL, L D Té‘l-l area ft < Ft, 0.0 5 213.0 OK 100% under On
net arss—=i—— 100% under Desi gn Menber 32, UNEQUAL LOAD,
Sl enderigse,s J@(*L t/rx 1.0%2154.07/38.35=56. 17 200.0 OK 72% under

KY* L, Jrsycoh: @E2m54607/ 38.35=56.17 5 200.0 OK 72% under Design Menmber 32,
UNEQUAL LQAD, Conpression fa 5 Fa, 6.39 < 166.5 OK 96% under Design

Menber EQJAL LOAD, Bendi ng + Tension

fal Ft +f l- +f by/ Fby=0. 0/ 245. 0+13. 43/ 234. 3+22. 52/ 234.3=0.15 5 | OK 85%
under Menber 32 UNEQUAL LOAD, Bendi ng + Conpression fal Fa639/
166.5 0.0 <0.15 .'.

jal "Qya+~ps/ Qp~+~p /4th V=6. 39/ 166. 5+13. 43/ 234. 3+22.52/234.3=0.19 5 1 K
81% unidead C@aquUEQNALl ©AQhecki ng design menber 33 Menbers: 33 G oup:
Cust o2 F,=5é6éMPon: CHS 114.3 x 6 Load Case: UNEQUAL LOAD FY=355.0 MPa On

gr oss a@eaosF@ma?(@*H%Wffﬁ*%QBPMwla0 MPa On net area

Ft =0. 5* Pu=0urs F AFEE, O=248-05APee  F, , =0. 4* Fy=0. 4*355. 0=142. 0 MPa Kl / r =max(K, , *
I/r,,, KF=UHFy0 33568 20.M38 2154, 07/ 38. 35, 1. 0* 2] 54. 07/ 38. 35) =56. 17

Fa=( 1- ( KuAny@[ (2K Qo Py FR(YISB62 5728425408, 062) ) * 355. 0/ 1. 84=166.5 MPa
Maj or Axj=g:KiF/(BcHET Fp==6.166 BBE)I0T2F4843160PdP2 M nor Axis: Fe 0. 66*Fv

0. 66*35340=234. 3 MPa Design Menmber 33, UNEQUAL LOAD, Major Bending Tensile
Bendi ng FSP-peels 666102342 13, 43 < 234.3 OK 94% under Conpressi ve Bendi ng
St ess: My Ads: Fp, 13.43 < 234.3 K 94% under Design Menber 33, UNEQUAL

D 6% JDO 3 1Pa "
' I\ééegltv&n?‘\leﬁfé’%ﬁb\'Eég‘ALtO-\ﬂ \IaJQrB%r‘l?:im? 142.0 OK 100% under

Tensile Bending Stress:
f, <F, 13.43 <234.3 OK 94% under
Compressive Bending Stress:
f, <F,, 13.43 <234.3 OK 94% under
Design Member 33, UNEQUAL LOAD, Major Shear
f,<F,, 0.23 < 142.0 OK 100% under
Design \Iembel 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, <Fy, 22.52 <234.3 OK 90% under
Compressive Bending Stress:
f, <Fy, 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
& <1L/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,=1.0x2154.07/38.35=56.17 < 200. 0 OK 72% under
K *L /r =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 \Iember 33, UNEQUAL LOAD, Bending + Tension
£ /F Pty Fyy =0.0/245.0+13.43/234.3+22.52/234.3=0.15 < 1 OK 85% under
Design Member 33, UNEQUAL LOAD, Bending + Compressmn
f /F,=6.39/166.5=0.04 < 0.15 ..¢0
¢a/<ba+¢B§/<DB;+¢B\L/CDBW:6.39/'166.5713.43/234.3+22.52/234.3:0.l9 < 1 OK 81% under
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Desi'gn Member 33, UNEQUAL LOAD, Major Deflection S <  L/250, 1. ‘82 < 8.62
mm OK 79% under Design Menber 33, UNEQUAL LOAD, M nor Bending Tensile
Bending Stress: fb < Fb, 22.52 < 234.3 OK 90% under Conpressive Bendi ng
Stresgs i@, 3 OK 90% under Design Member 33, UNEQUAL

> éé)kl esi nri%n? of 34 45 < 142.0 OK 100% under Design Menmber 33,
UNEQJAtrodprAD;sz nor Defl ectl on S < _ L/250, 4.84 < 8.62 mm OK 44% under
Desi gnSevierbBY 11836 UNEQUAL LOAD, Tension On gross area ft <_Ft, 0.0 <_

'213.0 0% under On net area ft < Ft, 0.0 < 245.0 OK 100% under

Desi gn 33, UNEQUAL LOAD, Sl enderness

Kx* Lx/ 2154. 07/ 38. 35=56. 17 200.0 OK 72% under Ky, *L/rY

1.0*21 38.35=56. 17 200.0 OK 72% under. Desi gn Menber 33, UNEQUAL LQAD,

CorrpreSS| on fa <_ Fa, 6.39 <_ 166.5 OK 96% under Design Menber 33, UNEQUAL
LQAD, . Bendi n% + Tensi on _ fal Ft +f bx/ Fbx+f by/ Fby

0. 0/ 2k83@ Case UNEQUAL LOA 234 3=0. 15 1 OK 85% under Desi gn Menber 33,
UNEQIJALFI_ﬁ&\IZ’)I ®Bendi ng + Conpression fal/Fa=6.39/166.5=0.04 5 0.15 .'. ~0

al Qa+pREes e FEABT IS BN 13301P166. 5- 13. 43/ 234. 3+22. 52/ 234.3=0.19 <_ 1 OK 81%
under qr»a geags0- BE-0BOCAEERPhg desi gn nenber 34 Menbers: 34 Group: Custon?
Sect i oriy "EHS* 11403430 M2 0 Load Case: UNEQUAL LOAD FY= 355.0 MPa On gross
area FK""U"’BW"‘&*@*@E?S(‘0‘212‘1@/363391#0?2%07/@%‘)1’?&7 area

Ft =0. 5*FF,<1,<&Ur)5M<§mF,0=ﬁﬂ&56 10Y/(MIPg 062 355(0/1 44+=Pog = @PA#355. 0=142. 0 MPa

KI / r - medeordxis* 1/ r *1/ry) =max(1. 0*2154. 07/ 38. 35, 1. 0*2154. 07/ 38. 35) =56. 17
Fa=(1- K 4$y?%6€2*5ét2233"4'12yr FS=(1-56.172,' (2* 108.062))*355.0/ 1. 84=1665 MPa

Maj or%éko"g;{f %%%% Y5z0. 66*355. 0=234.3 MPa M nor , Axi s:
. 3P MP, . .
Fb=0. SIanIer_nybOeré Ing-a) \Iajorl\ﬂoadmﬂ .

Tensile Bending Stress:
f, £Fp, 11.22 <234.3 OK 95% under
Compressive Bending Stress:
fy, <F,, 11.22 <234.3 OK 95% under

Design Member 34, UNEQUAL LOAD, Major Shear
f, <F, 0.2 <142.0 OK 100% under

Design Member 34, UNEQUAL LOAD, Major Deflection
8 <L/250, 0.23 < 8.62 mm OK 97% under

Design Member 34, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f, <Fy, 31.3 <2343 OK 87% under
Compressive Bending Stress:
f, <Fy, 31.3 £234.3 OK 87% under

Design Member 34, UNEQUAL LOAD, Minor Shear
f,<F,, 0.78 < 142.0 OK 99% under

Design Member 34, UNEQUAL LOAD, Minor Deflection
3 < L/250, 5.69 < 8.62 mm OK 34% under

Design Member 34, UNEQUAL LOAD, Tension
On gross area f, <F, 0.0 <213.0 OK 100% under

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

Design Member 34, UNEQUAL LOAD, Slenderness
K #*L,/r,=1.0¥2154.07/38.35=56.17 < 200.0 OK 72% under
K *L /r =1.0+2154.07/38.35=56.17 < 200.0 OK 72% under
Deswn ‘\lember 34, U\EQL AL LOAD, Compression
f,<F,, 19.21 £ 166.5 OK 88% under
Design Member 34, UNEQUAL LOAD, Bending + Tension
L/F 0Py foy/F, =0.0/245.0+11.22/234.3+31.3/234.3=0.18 < | OK 82% under
Design Member 34, UNEQUAL- LOAD, Bending + Compression
f,/F,;=19.21/166.5=0.12 < 0.15 .40

¢a’/¢a+¢ﬁi/¢{i§+¢ﬁ\4/l¢]3w=19'2]/166'5+1 1.22/234.3+31.3/234.3=0.3 < 1 OK 70% under
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Desi gn Menber 34, UNEQUAL LOAD, Major Bending Tensile Bending Stress: fb <
Fb, 11.22 < 234.3 K 95% under Conpressive Bending Stress: fb < Fb, 11.22
5 234.3 OK 95% under Desi gn Menber 34, UNEQUAL LOAD, Major Shear ff. 5 F~,
0.2:5 c : [sTel=T @g/n Menber 34, UNEQUAL LOAD, Major Defl ection
6 5 L/ o under Design Menber 34, UNEQUAL LOAD, M nor
Bendi ng;mu;,l'e@@,hj e Bendl ng Stress: fb 5 Fb, 31.3 5 234.3 OK 87% under
Conpr essdiaecHlBendikng Stress: fb < Fb, 31.3 < 234.3 OK 87% under Design

Member 3NEQJAL LOAD, M nor Shear fV. < F, 0.78<_ 142.0 OK 99% under
Desi gn Ml 34, UNEQUAL LOAD, M nor Deflection 6 < L/250, 5.69 5 8.62 mm
XK 34% Desi gn Menber 34, UNEQUAL LOAD, Tension On gross area fc <

Ft, 0.0221% 0 OK 100% under On net area f< 5 Ft, 0.0:5 245.0 OK 100%
under Design Menber 34, UNEQUAL LOAD, Sl enderness

KC*LX/ r X=1. 0#2154. 07/ 38. 35=56. 17 < 200.0 OK 72% under Ky, *Ly/rte

1. 0* 2 llsapdh@ass. UNEGUALTLOA® 0 OK 72% under Design Member 34, UNEQUAL LOAD,
Conpres$itdadMfag 5 | F,, 19.21 < 166.5 OK 88% under Design Menber 34,
UNEQUAL Ot eipyrea Bedpefiy TG * - OFEREMBN fal Ft+fb

| Fbx- f byi EhpeeeDz 00 2AS 00T 98234, 3+31. 3/ 234. 3=0. 18 | OK 82% under Design
Menber 3B40+ENECUIA-I20MD2 Bendi ng + Conpression fa/Fa 9.21/166.5=0. 12:5

0. 15 .' Ki#A@xKeDpK g 2] 0r 667 B/383p.1 02762348 F¥3%4923/ 234, 3=0.3 5 | OK 70% under
Page 86 Fpfl-(KIQB/(BheeKirsg!-eBiy s pabre s/ 8382808er s: 35 Group: Custon?
Secti onMay@HSs:114. 3 x 6 Load Case: UNEQUAL LOAD FY=355.0 MPa On gross area
Ft =0. 6* Fs~0-66¢F, 56835092 M320 MPa On net area F, =0.5*F, =0. 5*490. 0=245. 0 MPa.

“—0 4*’@“]”4@’54 355.0=142. 0 MPa
F,=0.66+F,=0.66+335.0=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:
f, <F,, 3.18 £234.3 OK 99% under

Design Member 35, UNEQUAL LOAD, Major Shear
f,<F,015< 142.0 OK 100% under

Design 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:
f, < Fy, 30.28 <234.3 OK 87% under
Compressive Bending Stress:
f, < Fy, 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 <L/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*Ly/ry=l .0%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/Ft+fbx/Fbx+fb)'/Fb»-=0~0/245'0+3'l8/234'3"'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 ..¢0
¢a/¢a+¢[3&/¢sa+¢ﬁ\p/¢ﬁ\y=1'76/182'89"'3'18/234'3+30'28/234'3:0'15 <1 OK 85% under
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KI/r-max(K,,*I/rx, Ky, *1/ry)=max(1. 0* 1569. 24/ 38. 35, 1. 0*

1569. 24/ 38. 35)=40.92 Fa( |-(KL/r)2/(2*Cc2))*F~FS=(1-40.922/(2*
08.062))*355.0/1.8=182.89 MPa Major Axis: Fb=0.66*FY 0.66*355.0=234. 3MPa
b=0. AGHecKihcPEEEYaR rAénsber 36234. 31 viPa Design Menber 35, UNEQUAL LOAD,
Maj or 3. 550 ensite Bending Stress: fb <_ Fb, 3.18<_ 234.3 K 99% under
Conpr egsipAGestddendi ng Stress: fb < Fb, 3.18 < 234.3 OK 99% under Design
MemberSeg@ign: CIINEQUAL LOAD, Major Shear f.,. < F, 0.15 < 142.0 OK 100% under
Desi gn Meskher 35, UNEQUAL LOAD, Major Deflection 5<_ L/250, 0.78< 6.28 nm

K 88% Design Menber 35, UNEQUAL LOAD,. M nor Bending.. Tensile
Bendi ng s: fb < Fb, 30.28 < 234.3 K 87% under Conpressive Bendi ng
Stress: Fb, 30 28 < 234.3 OK 87% under Design Menmber 35, UNEQUAL
LOAD, M nor Shear , ., 1.11 < 142.0 K 99% under Design Menber 35,
UNEQJﬁLM% %E‘%@l EC[EI on 5:5 L/250, 2.04 <_ 6.28 mm K 68% under

Desi g RA QAD, Tension On gross area f< <_Ft, 0.0 <_
213.0 under net area f,<_ Ft, 0.0 <_ 245.0 OK 100% under Desi gn

Menber O:%S“’SSENE AL ‘Lﬁé}&bo 2808 Yer ness” Kx*L,,/ra 1.0* 1569. 24/ 38. 35=40. 92
200. 0 &“%ﬁwu?fd’ér‘”* WpOMPa1 0 1569. 24/ 38. 35=40. 92 200.0 OK 80% under
Desi gn."RE&THEF 3387 AINEQUAL LOAD, Conpression fa < Fa, 1.76 < 182.89 K
99% und%"m‘t’ﬁs‘i"gﬁ Knerresed 0% 24UNE§1172\E69E‘@&E)” ‘B&ndi ng + Tension f

| F[ +f bErAEkLS° WCWPFBS%”WO?*MB 04301 8718233 M8 30, 28/ 234. 3=0. 14 1 OK 86%

under M¥r4sDe ign Member 35, UNEQUAL LOAD, Bending + Conpression falFa

1. 76/ 1§?0@29E-v(9661°923h’“1'33 . ~0 .76/182.89+3. 18/ 234. 3+30. 28/ 234.3=0. 15 | K

85% un@éﬁ’ﬁ’%:,i;lMRQQ% B9, 106 Checking design nenber 36 .
Design \Iember 36, UNEQUAL LOAD, Major Bending

Tensile Bending Stress:
f, <Fy, 1.61 £234.3 OK 99% under
Compressive Bending Stress:
fy, < Fy, 1.61 <234.3 OK 99% under
Design Member 36, UNEQUAL LOAD, Major Shear
f, <F_0.07 <142.0 OK 100% under
Design Member 36, UNEQUAL LOAD, Major Deflection
T 8<1/250,0.93 <6.28 mm OK 85% under
Design Member 36, UNEQUAL LOAD, \Imor Bending
Tensile Bending Stress:
fy, < Fy. 15.55 <234.3 OK 93% under
Compressive Bending Stress:
f, <Fp, 15.55 <234.3 OK 93% under
Design Member 36, UNEQUAL LOAD, Minor Shear
f.<F,0.56 <142.0 OK 100% under
Design Member 36, UNEQUAL LOAD, Minor Deflection
8 <1/250, 0.88 < 6.28 mm OK 86% under
Design Member 36, 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 36, UNEQUAL LOAD, Slenderness
K *L /r, =1.0%1569.24/38.35=40.92 < 300.0 OK 86% under

X XX

K *L /r =1.0%1569.24/38.35=40.92 < 300.0 OK 86% under

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

Design Member 36, UNEQUAL LOAD, Bending + Tension
fa/Ft+fbx/Fbx-i-'fby/’Fby=12.53/213.0+1.61/234.3+15.55/234.3=0.l3 <1 OK 87% under

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

¢a/¢a+¢ﬁi/¢ﬁi+¢ﬁ\g/l®ﬁwzo'0/] 82.89+1.61/234.3+15.55/234.3=0.07 < 1 OK 93% under
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Menbers: 36 Group: Custon? Section: CHS 114.3 x 6 0 Load Case: UNEQUAL
LOAD FY=355.0 MPa On gross area F, =0.6*Fy=0.6*355.0=213.0 MPa On net area
Ft =0. 5*F, , =0. 5*490. 0=245.0 MPa F,, =0. 4*Fy==0. 4*355. 0=142. 0 MPa
Kl /r- $ &K n e BE 1.0* 1569. 24/38. 35, 1. 0* 1569. 24/ 38. 35) =40. 92
Fa( 1- %%@—%%%( 1-40.92221 . ; (2*108.062)) *355. 0/ 1. 8=182. 89
MPa Majo@rcudeizs: Fb 0. 66* Fy=0. 66* 355. 0=234.3 MPa M nor AXxis: .
Fb=0. 66ty £0s B6¥3565. 0=234. 3 MPa Desi gn Menber 36, UNEQUAL LOAD, Maj or
Bendi ng Qusile Bending Stress: fb < Fb, 1.61 < 234.3 OK 99% under
Conpr eg endi ng Stress: fb <_ Fb, 1.61 < 234.3 K 99% under Desi gn
Menber EQUAL LOAD, Major Shear f" 5 F,., 0.0.7< 142.0 OK 100% under
Desi gn \z-,_-ge«‘/ 36, UNEQUAL LOAD, Mpjor Deflection 6 <_ L/250. 0.93< 6.28 mm
OK 85% under Design Menber 36, UNEQUAL LOAD, M nor Bending Tensile Bending
Stress: fb < Fb, 15.55 5 234.3 K 93% under Conpressive Bending Stress:
fb 5 Fgad £asssUNESHIABLEAD3, under Desi gn Menber 36, UNEQUAL LOAD, M nor
Shear BTy, 0.56 5 142.0 OK 100% under Desi gn Menmber 36, UNEQUAL LQOAD,
M nor DBEPEtifehs F,e 3552380 Pa 0. 88 < 6. 28 nm OK 86% under Desi gn Member 36,
UNEQUALO"PCRBF=trehsl- o100 04Poss area ft < Ft, 12.53 < 213.0 OK 94% under
On net faléd, P#380=I|g0MPRD 53 < 245.0 OK 95% under Design Menber 36, UNEQUAL
LOAD, HNVemetentagslr, koex(.0+3)22.5G8535,0"313868 32414338, 35=40. 92 < 300.0 OK 86% under
Ky, * L) jF8-BLAQA 21830,/ 1348183354 06292554/ 30 0L.OMEBK 86% under Desi gn Menber 36,
UNEQUAMaCl®, Conpression fa 5 Fa, 0.0 5 182.89 OK 100% under
F,=0.66+F,=0.66+355.0=234.3 MPa
Minor Axis:
. F,=0.66+F,=0.66+355.0-234.3 MPa
Design Men;ber 37, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
£, <Fy. 7.99 < 234.3 OK 97% under
Compressive Bending Stress:
f, <F,, 7.9 < 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 <1/250,9.14 < 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, < F,, 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 < L/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

X XX
Ky*L)/ry=l.0*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
fa/F(+fbx/Fbx+fby/Fby=35.71/213.0+7.99/234.3+l4.87/234.3=0.27 <1 OK 73% under

Design Member 37, UNEQUAL LOAD, Bending + Compression
f/F,=0.0/134.08=0.0 <0.15 .. ¢0
¢a/¢a+¢Bi.’/¢Bi_+¢Bv/¢BWZO‘O/134'08+7'99/234'3+14'87/234'3=0'1 <1 OK 90% under
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Desi gn Menber 36, UNEQJAL LOAD, Bending + Tension : ' '
f 2Ft +f bx/ Fox+f by/ Fby==12. 53/ 213. 0+1. 61/ 234. 3+15. 55/ 234. 3=0.13 <_ 1 K 87%
under - Design Menber 36, UNEQJAL LOAD, Bendi ng + Conpression
falFaQ.,0/' 182 9=0. .40 ~~/ 4ya+~py/ dypy+bR TRW
-.\'e'lers: : .3=0.07 < | OK 93% under Page 88 of 106
Checkléigj design menber 37 Menbers: 37 G oup: CustonR Section: CHS 114.3 x
6 LoadSeQa,seHs IWNEQUAL LOAD Fy==355.0 MPa On gross area
F, =0. 6* Fy==0. 6*355. 0=213.0 MPa On net area Ft=0.5*Fu=0.5*490. 0=245. 0 MPa

F 4*355. 0=142. 0 MPa
[r.,Ky,*I'/r,)=max(1.0*3122. 9/38. 35, 1.0*3122. 9/ 38. 35) =81. 43
_ L/ Y2/ (2*Cc2))*F/ FS=(1-81. 432/ (2*1 08. 062) ) *355. 0/ 1. 9=134. 08 MPa
Maj or Axi's: Fb=0.66*Fy=0. 66*355.0=234.3 MPa M nor AXxis:
Fb=0. 66*F, =0. 66* 355. 0=234. 3 MPa Desi gn Menber 37, UNEQUAL LOAD, Maj or
Bendi hgad Caset UNERUALAPADress: fb < Fb, 7.99 < 234.3 OK 97% under
Conpr essi3wed MBendi ng Stress: fb 5 Fb, 7.99 5 234.3 K 97% under Desi gn
Menber @ZossNEQUAE,LCRDI=NMIP Shear f~ 5 F,., 0.02 < 142.0 OK 100% under
Desi gn veererF=3%F ~UNPOUALS OIMBAD, Maj or Deflection S 5 L/250, 9.14< 12.49 mm
XK 27%nynder-0Desiog2 Metvber 37, UNEQUAL LOAD, M nor Bending Tensile Bending
St r ess: kifmalK Fla, K 14)-8#8. 02849738 JOKO-QUIB AT 43 Conpr essi ve Bending Stress: fb
< F. 14 8ilxbn234:3-FK-94%undexosDesigr=weiber 37, UNEQUAL LOAD, M nor Shear
f,,. 5 AFay(;;Aﬁ 34 5 142.0 OK 100% under Desi gn Member 37, UNEQUAL LOAD, M nor
Def | ecti,®n6eFS0.6*3I.@BA3 MEr 77< 12.49 nm OK 94% under Desi gn Menber 37,

UNEQUALMikoDANE:;
QU oy 061;?!5]55(; ggmgw gross area f,5 F, 35.71 5 213.0 OK 83% under .

_ Design \lember 38, UNEQUAL LOAD, Major Bending
Tensile Bending Stress:
f, <F,, 1.86 <234.3 OK 99% under
Compressive Bending Stress:
f, <F,, 1.86 <2343 0K 99% under
Design Member 38, UNEQUAL LOAD, Major Shear
f, <F,, 0.05 < 142.0 OK 100% under
Design Member 38, UNEQUAL LOAD, Major Deflection
§ <L/250, 4.18 < 12.49 mm OK 67% under
Design Member 38, UNEQUAL LOAD, Minor Bending
Tensile Bending Stress:
f,<F,, 16.11 £234.3 0K 93% under
Compressive Bending Stress:
f, <Fp, 16.11 <234.3 OK 93% under
Design Member 38, UNEQUAL LOAD, Minor Shear
f,<F,, 0.36 < 142.0 OK 100% under
Design Member 38, UNEQUAL LOAD, Minor Deflection
& <1./250, 2.19 < 12.49 mm OK 82% under
Design Member 38, UNEQUAL LOAD, Tension
On gross area f, <F,, 0.0 <213.0 OK 100% under T
Onnetareaf <F.0.0< 245.0 OK 100% under ’
Design Member 38, UNEQUAL LOAD, Slenderness
K *L,/r,=1.0%3122.9/38.35=81.43 < 200. 0 OK 59% under
K L fry= =1.0+3122.9/38.35=81.43 < 200.0 OK 59% under
Design Member 38, UNEQUAL LOAD, Compression
. f,<F,,6958<134. 08 OK 48% under
Design Member 38, UNEQUAL LOAD, Bending + Tension
£ /F Pty /Fy —0 0/245.0+1.86/234.3+16.11/234.3=0.08 < 1 OK 92% under
Design Member 38, Ll\EQU-\L LOAD, Bending + Compression
Axial Ratio=f/F,=69.58/134.08=0.52
Major Ratio=Cmx*fy /((1-f,/F', )*F )=0.85*1. 86/((1-69.58/163.06)%234.3)=0.01
Minor Ratio=Cmy *f j((] £ /F' e))*Fb )=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 < | OK 37% under
£./(0.6+F )y+f /F +1 /F, —69 58/(0.6%355.0)+1.86/234.3+16.11/234.3=0.4 >= 1 OK 60% under

End of check
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‘On het area f, 5 Ft; 35.71 < 245.0 OK 85% under Desi gn Menber 37, UNEQUAL =

LOAD, Sl enderness KX*Lx/ra 1.0*3122.9/38.35=81.43 5 300.0 OK 73% under K
.*Ly ry 1.0*3122.9/38.35=81.43 < 300.0 OK 73% under Design Menber 37,
UNEQUAL LOAD, Conpression fa < Fa, 0.0< 134.08 OK 100% under Desi gn Menber
37, UNEQUAL LOAD, Bending + Tension .
fal F, +f bx/ Fbx+f by/ Fby=35. 71/ 213. 0+7. 99/ 234. 3+14. 87/ 234. 3=0.27 < | K 73%
under Design Menber 37, UNEQUAL LQOAD, Bending + Conpression
f,,/F, ,=0.0/134.08=0.0< 0.15 ."'. 40 ~a/ Na+~p /' Dp"+~p JQyp
0.0/ 134.08+7.99/ 234. 3+14. 87/ 234.3=0.1 1 OK 90% under Page 89 of 106
Checki ng design nenber 38 Menbers: 38 G oup: CustonR Section: CHS 114.3 X
6 0 Load Case: UNEQUAL LOAD Fy.=355.0 MPa On gross area
Ft =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*F, ==0.4.355.0=142.0 MPa KI-/ r--max(K,,* 1/rx,K},* 1/r")=max(l .O*
3122.9/38.3 5,1.0%*3122. 9/ 38. 35)=81. 43
Fa(l-(KL/r)2/(2*Cc2))*FYLFS=(1-81.432/(2* 108.062))-355.0/1.9=134.08 Mra
Maj or Axis: Fe 0.66*F =0.66*355.0=234.3 MPa M nor AXxis:
Fb=0. 66* Fy=0. 66* 355. 0=234. 3 MPa Desi gn Menber 38, UNEQUAL LOAD, Maj or
Bending Tensile Bending Stress: fb < Fb, 1.86 < 234.3 K 99% under
Conpressive Bending Stress: fb < Fb, 1.86 < 234.3 OK 99% under Design
Menber 38, UNEQUAL LOAD, Major Shear f,..< _F, 0.05 <_ 142.0 OK 100% under
Desi gn Menber 38, UNEQUAL LOAD, Ayp mdidedlion 8< 1/250. 4.18 < 12.49
nm OK 67% under Design Menber 38, UNEQUAL LOAD, M nor Bending Tensile
iipding Stress: fb < Fb, 16.11 5 234.3 OK 93% under Conpressive Bendi ng
ess:

Lifting Lugs Design Report to ASIC ASD
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“fb < Fb, 16.11 < 234.3 K 93% under Design Menber 38, UNEQUAL LQAD, M nor -
Shear f~ < F, 0.36:5 142.0 OK 100% under Design Menber 38, UNEQUAL LQAD, _
M nor Deflection S 5 L/250, 2.19:5 12.49 nm OK 82% under Des#(ygyﬁ%bnber 38,
UNEQUAL LOAD, Tension On gross.area f,< F,, 0.0< 213.0 K YO8 LAY S5,
net area ft < Ft, 0.0 < 245.0 OK 100% under Design Menber 38, UNEQUAL
LOAD, S| enPESTRSVERIRGATION LIFIINGLEE,> 9/ 38, 35=81. 43 < 200. 0 OK 59% under

Ky*L~ra=1. Q*312: =81, 4 200. 0 % under Design Member 38,
ORECUAL Lot Bl BB, 23 T el o W08 e T80 Under pes: o

Menber 38, piéidifbar@D, Bendi ng + Tension

fal F, +f bx/ Fbx+f by/ Fby=0. 0/ 245. 0+1. 86/ 234. 3+16. 11/ 234. 3=0. 08 <_ 1 OK 92%
under Desii@apariaer 38, UNEQUAL LOAD, Bendi ng + Conpression Axial

Rati o=f a/ Fa 69. 587134. 08=0. 52 Maj or Rati o=Cnx*fb,//((1-fa' F' ex)*Fb,,)=0.85*
1. 86/ ((1- 6%xmedled fiingQdal* 234. 3) =0. 01 M nor Ratio=Cny*fb /(| - f.ahFmy, ) * Fby)
O.85* 16.11/((1-69.58/163.06)*234.3)=01 Axial Ratio+Majof Ratio. M nor
Rat i 0=0. 52+020®aQe®¥0. 63 <_ | OK 37% under fa/(0.6*F,,,f)shfidaxs Fowkf by/ Fb”,
69. 58i (0. 6*355. 0) +1. 86/ 234. 3+16. 11/ 234.3=0.4 >= 1 K 60% under End of check
" Page 90 of PYORSABBEAEAC C Lifting Lugs Design Report to fsFESASD Page 91
-of 106 LI F'BI NG |Ini'hJC-5io§‘NALYS| S DESI GN VERI FI CATI“?\I - LIFTING LUG ITEM IN TH' S
ANALYSI S : P5B9BRAS%Yi fting LU= reendd fommecli fti ng Frigat >BeS'GE DATA
LOAD DATA _lﬁép&ﬁ%gd lifting load: Wexpect := 35-tonne Load. cpntigency:
fcontigency := 10% Dynham c |npact Factor: flirt- 7= 1.5 s gn lifting

| oad: Load : = V‘éx-pect'; 1 + fcontigency) Load = 3.85 x 104 kg No. of lugs
plug :=1 4 OF, LE Shackle size & type considered: 55 Tonne S. WL.

GN Forged Shagkl e Shackle inside.width at pin, A DimA := 90mm Y =
oo 960, RaRR OGS conc @Bt ol ShA MG E A Bidiue D DT oo o, (@

Dini = 24@n58%k inside width at pin, A Dim, := 90mm
:QShackIe pin diameter, B- : L : o Dimp ;=-.5'6';.mm
Shackle inside height above pin,QC' : _ : :DimC = 240-mm
4
O. _
B -
A g -
m :
¥ . .
A -
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‘U Page 92 of 106 LIFTING LUG ANALYSIS LIFTING LUGDATA Tc 02 i % I I
TI Y Tc J fdd Lh Zi Lw Material used for lug: GL.-E36 Mnimmyield
strength of |ug naterial 6yi el d 340MPa M nimumtensile striemychuehNALgS
material: 6tensile = 490MPa Mninmumdesign lifting sling angle: 01 :=

90deg NBX|nun1aIIE§ﬁ§I§ side swing angle: 02 := Odeg Lug hole dianeter '
used: d : | ug hol e -above |ug base: Lh := 100nm .| Radius
of lug used: r.1 := 100 nn1 Radi us of cheek plate used: rc := Omm Wdth-
of lug at base of attachenent: Lw := 278nn1 Thi ckness of lug used: T1 :=

50omm Thi ckness 9 cheek pl ate used: Te:= 0-nm Page 93 of 106 LLETING LUG
ANALYSI S CHECK 5L iNG LUG TO SHACKLE DI MENSI ON | mTERFACE

0.556 < 1 Di \** x**¥fx | UG TH CKNESS TO S =y IS O K.
xrkxxsakx D pB\= ). 93p < 1 g rEEEEEkEkkE | HO__EE TO PI'N DI METER
IS O K xxxwxxxqaxsk \2rl=0.833 <1 Dime *** TTWEIRADFUS JTO SHACKLE -
| NTERNAL HEJEGHT-I SAAAELL LD . .

S /,/" Te—

Material used for lug: _ _ “GL-E36'
.N.Imlmum yield strength of lug materlal | Syieid = 3'4;0MPa
' .Minimum tensile strength of lug materlal ..ct'e'nsile := 490MPa

.Mlnlmum desngn Irftlng sllng angIe 0= 90de'gl' |
Maximum allowable side swmg angle | 8= Odeg
Lug hole diameter used ' ' R d:= 60mm

. BT _.Hei_ghtof'l'ug hole above lug base: ' Lh’ = IOOmm
F:?E:ac.iius -of lug used: B | : : : ' )= 100rixrr;
'Radius of cheek plate used: . ' S : r; = Omm
:Wldth of Iug at base of attachement ' ' Ly = 278@
Thickness of lug used: : | : T):= 50:mm
“Thickness of cheek plate used: ' T, := 0:mm
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‘Page 94 of 106 LIFTING LUG ANALYSI'S ALLOMBLE STRESS FOR LUG AS PER Al SC -
ASD MANUAL OF STEEL CONSTRUCTI ON Al l owabl e tensile stress: at := 0.6-ayield
at = 2.04 x 108 Pa Allowable shear stress: (YS := 0.4ayi el
108 Pa Al l owabl e bendi ng stress ab := 0. 66ayie|d ab i%ﬂﬂ%LfSé %QSé
- Al'l onabl e bearrno stress = 0. 9a |eId a bear 3. 06 x 108 Pa

STRESSES | RHEE i U NSIONINTERFACE Loadg F=23.776 x 105 N
njug z Fbrlzontal force in X dlrectlon F:=Fz Fx 2.312 x 10 11 N
tan(01) x Horizontalllfdtce i Y direction: \Fy := Fztan(02) Fy = 0 N
Resul t ant Force at Iugm%Fr 03304 F72 + Fx2 + Fy2 Fr = 3.776 x 105 N
Resul tant | oad at shackle @@n1n|nunrsllng angle Fr = 3.85 x 104 kg ¢
Bendi ng nonent about X-axis: g Lh Mk = 0 J Bendlng nonent about
Y- axi s: = FxLh™M LUQTﬁE%NﬁéslgsﬂA KLﬁnﬁﬁﬁﬂﬁ&WHBT%FV%ss*"*3Ut X-axis at
| ug base.. X M be Sbx = 0 Pa T1 2 Lw.- 6 Bending stress about Y-axis
at |lug base: Sby := Mum§by =3.59 x 10 9 Pa 2 LW .T1 6 Tensile stress at
|l ug base: S Fz St 2. 7&6—L013Pa LwTl t <2 2 Shear Stress at | ug base: Fx +
Fy 9 T 1.663 x 10 Pa% Ti. LW

kit LUG HOLE TO SHACKLE PIN DIMETER IS Q.K, **+##xsex

bear
ACK

2-rl
—— = 0.833 < 1
Dlmc
et LUG RADIUS TO SHACKLE INTERNAL HEIGHT IS Q.K, *wkestxtx .
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.1 I.{ Page 95 of 106 LIFTING LUG ANALYSIS Unity Check: Shx Shy St T -

-+-+-+-=0.133 < 1 ab ab 6t 6s *******x*x*x BEND| NG STRESS AT LUG BASE | S
ACCEPTABLE ******x*x**x  Tengj| e stress above pin: Fr flift SFhncEUGENALESIS
8.09 x 107 Pa TI(2r1 - d) + 2Tc(2rc - d) Unity Check: Stl = 0.529 <1
0.45.6yield *****x*x%xx TENS| LE STRESS ABOVE PI N | S ACCEPTABLE ******%x*%x
Shear stress above pin: flirt Ss Ti. '
8.09 x 10 R WABLE STRESS EQOR |:.U ;v:\;:; - ASD MANUAL.QF STE! S ABOVE
PIN I S ACCEPTABLE ****x**x*x*  (Cross sectional area at the thi nnest section
of lug: Al:sndwablitensiB)strdskcr c- 2) Al= 03R4 10 3n2 Crosssseotkonda area of
shackle pin used: z As :=DnB12) = 2.463 x 10 3 m2 As - = 0.704 <
1 Al xExxg xRk kR L AREA CHECK | S ACCEPTABLE ******x*x48, Beari ng
stress at pﬁ"?lvyab'_e SEQEEFEF%VASb Di nﬁffﬁgﬁyﬁc) Sb = 2.023 % 1103§x|:1>21 'PaUni ty

Check: Sbh 1 = 0.661 < a bear ** ******x BFAR| NG STRESS | S ACCE(I)%'I;ABLE
xxxx*xx*xx Al ke bgpdingrstrass op = 0'66'°yield op=2244x10" Pa
8
Allowable bearing stress: Opear = 0'9'°yie1d Opear = 3-06x 10° Pa
STRESSES IN LUG
. . . _ Load
Vertical design load of Lug: F, = . g E — 3776 x 10° N
lug 2z
. . . . l:z — 11
; Horizontal force in X direction: Fy = x = 2312x 10 N
Horizontal force in Y direction: N '
F, = F,tan(6)) Fy=0N
Resultant Force at lug: 2 2 2 N 5
F,:= ’FZ +F+Ey F.=3.776 x 10" N
. : Fr . .4
Resultant load at shackle @ minimum sling angle —=385x10 kg
g
Bending moment about X-axis: M, = Fy'Lh M, =01J
. . - 12
Bending moment about Y-axis: My = Fy-Lp _ My = 2312 x 10 J
- Bending stress about X-axis at lug base::
I‘ Vix — 0 P
be = 5 be = a
Ty
L. .—
Y6
Bending stress about Y-axis at lug base:
M
y _ -9
Shy = — Spy=3.59x 10 " Pa
LW
—T
6
Tensile stress at lug base:
F
S, 1= — S,= 2716 10 Pa
LaT
' ’F 2 2
. + _
Shear Stress at lug base: R y = 1663 x 10 9 Pa
Tily
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LIFTING LUG ANALYSI §  DESI GN 'VERI FI CATION - LIFTING LUG I TEM IN TH'S
ANALYSI S : 150 Tonne Lifting Lug for 700 Tonne Lifting Franme DESI GN DATA
LOAD DATA Expected lifting | oad: Wexpect 150-tonne Load c i
fcontigency := 10% Dynam c Inpact Factor: flirt := 1.5 Deg_lr%rh%ﬁ%mmv&s

| oad: Load Wexpect'( 1 + fcontigency) Load = 1.65 x 10 kg No. of lugs plug
| DETAIL OF MASTER LINK Load Cell size & type conS| dered: 150 Tonne JCL

Load ShackMetySeskkl e i nsi de wi dt ’Fbxat_bgl nSt AD = 170mm  Shackl e pin

dianmeter, B DinB:= 108. ram Shae Ie nss deghei ght above pin,. CDne :=

400mm 0 _m Page 97 of 106 LIFTI ANAL Y3 S LIFTING LUG DATATc Z T
iel

I
Xy O0li' Tc ek L Material used for |ug; G-E36 Mninmy d
strength of |ug rrater|B§HD”‘@%S§MWQBA§EI§WW%%QI e strength of |ug
mat eri al : Beneiestressad@@Pa M ni num design. lifting sling angle: A1l :=
90deg MaX| mum al | owa,tr[@ side swing angle: 02 := Odeg Lug hole 7di anet er
used: d:= %45 ol e above lug base: Lh :S5=839ri?® a Radi us of
| ug used: r1l : ‘8)f cheek plate used: rc := 110mm Wdth of | ug
at base of attachenent: Lw := 450gm Thickness of lug used: Tl := 76-mm

Unity Check: — 0529 < 1
0.45.

yield
wkioet TENSILE STRESS ABOVE PIN |S ACCEPTABLE ***xxswwixx

Shear stress above pin:

< . Frfli .
ST T(an - d) + 2T (2, - d) S¢ = 8.09x 10" Pa |
s

Unity Check: L 0.595 < 1
(¢}

w1

wweer SHEAR STRESS ABOVE PIN IS ACCEPTABLE ***#*a*x+

Cross sectional area at the thinnest section of lug:

d d -
A= Tl'(rl - _\ + Z'Tc'(rc - _\ Aj=35x10 3 m2

) 2)

Cross sectional area of shackle pin used:

. 2
DlmB\\ -3 2
AS =T AS =2463x10 " m

2 ) A
< 1 .

— = 0.704
Al
oot SECTIONAL AREA CHECK IS ACCEPTABLE *r**x*x**
Bearing stress at pin:

_ Friiin _ .
Dimg-(T| + 2-T;) S, = 2.023 x 10" Pa

Unity Check: Sp

= 0.661 < 1
S pear

Frmwest BEARING STRESS IS ACCEPTABLE it
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Thi ckness of cheek plate used: Tc := 12-mm Page 98 of 106 LI FTI NG LUG
ANALYSI S CHECK ON LI FTI NG LUG TO SHACKLE DI MENSI ON | NTERFACE Tl + 2Tc
=0.588 < 1 DimA **¥**x**xx%xx% | UG TH CKNESS TO SHACKLE | NTERNAETING DIG-ANASYEIS K.
FoR koK kK ko Kk ok Di nMB = 0.939 < 1 d ******xx'*x | UG HOLE TO SHACKLE PI N DI METER
IS QK **'peid \7ERIFIC2fIbN QiFdikG gl Dime ** rrxrrrr LUG RADIUS TO SHACKLE
| NTERNAL HEIGHT IS O *kkkkkkkk ] it Page 99 of 106 LI'FTING LUG
ANALYSI S Mmﬂﬁﬁ&?ﬁ FOR 5b ks nASHIRER gAbr 3@ TonASDRidgMane. OF STEEL
CONSTRUCTI ON Al Towabl e tensile stress: at := 0.6-ayield at = 2.04 x 108 Pa
Al L owabl e IHESIGNDAISA: as := 0.4-avield as = 1.36 x 108 Pa Allowable
bendi ng st“r'ess_:_' ab := 0. 66av-i eld ab = 2.244 x 108 Pa Allowabl e bearing
stress: ' bdQADDATAy | eI d 'bear = 3.06x 108 Pa STRESSES IN LUG Verti cal
desi gh | oad of Lug .= Load 6 Z 9 FZ=1.618x10N plug [i zorﬂg& force in
X d|rectlorﬂ:"‘pei“—'ste_"dJl ’I@2°Elf| = 9.908 x 10 11 N x tan(6 x Hori @m‘:@l‘ of¢€ in Y -
direction: Xdcb_uFZt an(02) Fv. = 0 N Resultant Force at..lug: Fr: qgv, FZ2 +
- Fx2 + Fv2 I'l‘P ggri%( x 106 N Resultant | oad at shackl e @’%‘Fﬁfynum sling
angl e Fr :&nﬁwﬁc%pQQFa&Q g Bendi ng monment about X-axi s: 1}{5@15- FvLh Mk = 0

>“II

J Bendi ng nonent about Y-axis: |vy "FxLh My = 1.486 x 10 Bend| ng
stress abouesign @ingSoaat | ug b@saa WM;Sect @0 o%t1g§pc§) = 0 Pa Load-165>< 10° kg -
| ‘No. oflu_gs ' Nyg = l -

DETAIL OF MASTER LINK

0 | : Load CeII size & type conS|dered 150 Tonne JCL Load Shackle
Shackle msnde width at pin, A - : : QE 3 -DimA -:= 170mm
-_Shackle pin diameter, B ' ' D1mB = 108 mm
.Shackle |nS|de helght above pln__C__ h - - : -_Dlmc = 400-mm

1
o - '_
o ..g,__A_,._
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T

Ti L'w 6 Bendlng stress about Y-axis at lug base: My, 9 Shy := 2 Shy =
5.794 x 10 Pa LW- .TI 6 Tensile stress at lug base: S := FZ St 4.73 x 10
Pa St LW T1t 2 2 Shear Stress at lug base: Fx + F.

R R

Lw Page 100 of 106 LIFTING LUG ANALYSI S Unlty

10 Pa Ti.
BENDI NG STRESS AT LUG BASE I S

T -+-+-+-=0.232 < 1 ab ab at as ***x*x**x*x

ACCEPTABLELEINGLYGDATA Tensi| e stress above pin: Ff  Stl =r lift Sti =
1.191 x 108 Pa Ti(2ri - d) + 2Tc(2rc - d) :Unity Check: Stl = 0.778 < 1

#xxxxxxxxxx TENS| LE STRESS ABOVE PIN |'S ACCEPTABLE ** %%k«

0. 45ayi el d
Frofliff Ss TI~2r1 - d) + 2 Tc (2rc - d) Ss =

Shear stress above pin:

1.191 x 108 Pa ¢ Unity Check: = 0.876 <1 as *********;EEEAR STRESS
ABOVE PIN IS -ABL% kxkxkkxkxx Cross sectiopetrees—ej—the tthi nnest
section of |ug = rl - 21 + 2Tc. rc -[d) AT § ¢:0L 1} 0SS
secti onal areaiof\§'ack e pin used: T :
)S . "\ Y .
~. Loei o
N e
v
./;" T~ ' \\
v D N _

_ Matenal used for lug:

: Mmlmum yleld strength of lug materlal

Page 98 of 106

Lw

GL-E36

Oyield = 340MPa

Minimum tensne stre ngth of lug materlal O tensile := 490MPa

melmum deS|gn Irftlng sllng angle -6-_1 = 90dég

_ Mam_mqm allowable §ld_§ swmg angle: éz = Odeg

Lug hole diameter us:ed: d:= 115mm

H_ei:ght (.):f lug hole above lug bas'e':. Lh = -130mm '
‘Radius of Iu_gz used: | = 173mﬁ

Radius of ch.éek plate used: I, = 110mm

Width of Iug at base of attachement Ly = 450mm

Thlckness oflug used: Tl = 76-mm

Thickness of cheek plate used: T, := 12-mm

C




AsT'Dim_JAs=9.161x 10312 :nl B22 ° As=0.899 < A

kxxkxkx" % SECT| ONAL AREA CHECK | S ACCEPTABLE *******%x*'  Bearing stress

pin: Fr' flirt ¢ Sb = 2.247 x 108 Pa Sb. DinB(TlI + 2T ) Umrttng LCheskiysBb =

0.734 < 1 a bear ***x#** ** BEARING STRESS |'S ACCEPTABLE *#**#** xxx

Page 101 of :lli' i T E’ héON Rg,&lc ERI FI CATI ON - LI FTI NG LUG

| TEM IN TH . S| GN DATA LOAD DATA
Expected lifting | oad: Wexpect := 725-tonne 10% Load contigency: f
contigency - Dynam CTIIEQ'&c;OE ctor: flirtt 145 Design lifting |oad: Load
Wexpect ( 1 + fcontigeney) Load = 7.975 x 10 kg No. of lugs n IUg. 4
DETAI L OF MASTER LI NK Shackl e size & type considered: 300 Tonne. GN For ge
Rope Shackle  Shagkl e_.insi i ' ' ‘= k8amm.Shackl e pin
di aneter, B Dim B: - i@ﬁH%KﬂEﬁ%QFEA%ﬁ%@E%Ng\l['g%f{?ﬁébso(\)i;e(' pin, CDnC:=
600mm U A Page 102 of 106 LIFTING LUG ANALYSIS LI FTING LUG DATA Tc

Dimp

= 0.939" < 1

wworsniint | )G HOLE TO SHACKLE PIN DIMETER IS O K, s

2'!'1
— = 0.875 < 1
DlmC
‘ wewwrenxs | | JG RADIUS TO SHACKLE INTERNAL HEIGHT IS O.K, *rrs e
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= (deg Lug hol e dlaneter used: d : 140mm
base Lh *
used: rc :

Thi ckness of 76- nn1 Thlckness

Iug used T,
40- mMm Pagidlow@® te!fSllel@eSSLI FTI NG IsU@Q%NALe\gSI S

SHACKLE DI MENSI ON | NTERFACE Tl + 2-Tc:
THI CKNESS /iGnsaidAGK: BrdsNTERNAL W,DTH 4.S
*kkkkkkkkx | UG HOLE TO SHACKLE PPN D
1 Drre *k*kkhk*kki*k*k*%x

xxxrnnnxx HOVEE] B 106 L1 Pt
AS PER Al SC - ASD MANUAL OF STEEL CONSTRUCTI

M‘?‘FER l

0. 6-6; , i eldowblebegringatregs:1 08 Pa  opl.} WAk @dShear Str esSihes 306 dayirel d as

1.36 x 108 Pa Allowable bending stress: ab

STRESSES IN LUG

Vertical design load of Lug: F, = Load 2
Mug
I:Z
Horizontal force in X direction: F =
tan(e 1)
Horizontal force in Y direction:
Fy =F, tan(62)
Resultant Force at lug: . 2
Fr FZ + Fx + Fy

Resultant load at shackle @ minimum sling angle

Bending moment about X-axis: M, = F, Ly
Bending moment about Y-axis: My = Fy Ly
Bending stress about X-axis at lug base::
MX
Spx = 5
T
L —_—
W 6
Bending stress about Y-axis at lug base
o - My
by -~ 2
LW
T
Tensile stress at lug base:
FZ
5=
Ly T
2 2
Shear Stress at lug base: N Fy + F_v
T|-L

Page 100 of 106

“1 e ZI'TI I , xy IN rc (tad Lh'Z. Fes---(r) Lw. Material used for
lug:. G-E36 Mninumyield strength of lug material: 6yield := 340MPa

M ni mum t ensi | e strength of lug material: 6tensile 490MPa (Mrncnuondessgn
I fting sling angle:. 01 := 60deg Maxinmum allowabl e side swi ng angle: 02

Hei ght of 1 ug hol e above | ug
1Radlus of cheek pl at e

of cheek plate used: Tc :
CHECK ON d,|-FTH N&' LG TO

0 843 < 1 D n-A kkk Kkhkkkk*x LLJG

* *********

.957 <1 d
2rl =0.75 <

Dl B0
****5*******

S OK

RADI US TO S LE | NTERNAL HEI GHT |
SY@JANALYSI S ALL"@VVA?BH‘E éng‘e’Ess FOR LUG

at

ON Al | owabl e tenS|I§ stress:

0.66 'yield ab = 2.244 x 108 Pa

F,= 1618 x 10°N

11

Fy=9.908x10 "' N ;
.F,=0N
F,= 1.618x 10° N
Fr
L= 165% 10" ke
g
My =017
- 11
M, = 1.486x 10 " J
Sox = 0P @
< -9
Spy = 5.794x 10 " Pa

S, = 4.731 x 10’ Pa

-9

1=2897x 10 ~ Pa




® %= Ty (2 - d) + 2T (21, - d)

Al | owabl e bearing stress: 'bear 0.9ay,ield 'bear = 3.06 x 108 Pa STRESSES
IN LUG Load Vertical design load of Lug: FZ .g F = 1.955 x 106 N plug Z
Hori zontal force in X direction: F:= FZ F x 1.129 x 106 N LIRTINGLYGANACYSIS
Horizontal force in Y direction: Fy := FZtan(02) Fv = 0 N Resultant Force.
at lug: 226 Fr :=JFZ + Fx + Fy, Fr = 2.258 x 10 N Resultant |oad at
shackl e @ m nj .sling angle Frs= 25s302sx 10 kg g | Bendi ng nonent about
X-axi s: I\/kU:mB’(%d,gﬂ_h M =0 J Bend-?fng—%onegﬁfabmmzﬁaxﬁs: My, := FxLh My =
1.975 x 105 J Bending stress ab&ut XbvaxPs &t | ug base:: Mk Sbx := 2 Sbx
O Pa T1 -w 6 Bending stress about Y-axis at |ug base: M+ 7 Sby := Sbhy.
7.702 x 10 Pa L\2~H BENDIN®BRESS AtUUESBASEL'S AOQEABEE ~8~FZ St 5. 717 107 Pa
L'y TI t 7TeSh<§asrtr Stress. at | ug base: Fx2 + F, 7 T T=3.301 x 10 Pa TI Lyy.
Page 105 of B ErEPPRE L UG ANALYSI S Unity Check: Sbx Shy St z
-+-+-+-=0.866 < 1 % Bhift6t 65 ***xxxxxx** BENDI NG STRESG AT 4UG,BASE 1S
ACCEPTABLE “**Tl’-‘(i-?l*—*d’)i 2TI€ngHldg stress above pin: d

S
Unity Check: B =0.778 < 1
0.45-c

yield
Hakcs TENSILE STRESS ABOVE PIN IS ACCEPTABLE ***  ***»*

Shear stress above pin:

Frflig

S, = 1.191 x 10° Pa

S
Unity Check: = - 087 < 1
Os

ks SHEAR STRESS ABOVE PIN IS ACCEPTABLE *r#r#=ne*
Cross sectional area at the thinnest section of lug:

d)

d) 2
Al = Tl(rl - E) + 2.Tc.(rc —- - Al =0.0l m

2)

Cross sectional area of shackle pin used:

2

Dim \' _

Aszzn( B Ag=9.161x 107 ° m’
2 ) A

' | f=0.899 ' < 1

1

ks SECTIONAL AREA CHECK IS ACCEPTABLE *ex s+

Bearing stress at pin:

_ Frfiift .
Dimg-(T) + 2-T;) Sy, = 2.247 x 10" Pa

Sb:

Unity Check: b _ 0734 < 1

Shear

swrreons BEARING STRESS IS ACCEPTABLE e

Page 101 of 106




Stl .= Frfllf't St1 =9. 314 x 107 Pa TI(2rI -d +2.T,.(2-re - d) Unity
“Check: Stl 0.609 < 1 0.45.ayield ***x**xx*xxx* TENS| LE STRESS ABOVE PI N
IS ACCEPTABLE *¥rxkxkxkkxkk  Shear stress above pin: Frfli ft ,_,F‘q‘;meG'];;W(Y%rsl -
~d) + 2Tc(2rc - d) Ss = 9.314 x 107 Pa Ss Unity Check: = 0.685 < 1

KRR ERE KRk EQEQR,Eﬁmﬁ&%NEL%IS ACCEPTABLE *******x**  (Cross sectlonal

area at the thinnest section of Tug: Al := Tl rl - d) + 2Tc.(re - dl A =
0.018 N2  (HEMSS TABANANSIS : ar eao@fonkdiatigran N used: \ DinB 2 2 s

As=0.014m As:=z J 2 A= 0.776 <1 A x*x*xxxx%x GFCT| ONAL AREA CHECK | S
ACCEPTABLEDESIGN*DATA Bearing stress at.pin: Frtlift Sb DinB(TI + 2Te) Sb-
= 1.62 x 108 Pa Unity Check: Sb < 1 = 0.529 u bear ****xxxxxx BEARI NG

STRESS | S R@EBEPARE| E * * * % * % x x x % Page 106 of 106 NEEH~OY Q DCS ,~"~ Jr
"tI7anzaJw COPY ~w zmmo z mCL -22.0 wx NMnLD ii 6'Z Q) a OOQu
pa Om oQ 25¥egediipolgath 0 0 o ww I ~» Wp' o~ .. ~5 ZONelpert Y72Non® pa it
Opw W&Ea it _

Load contlgency fcontlgency 10%

Dynamic Impact Factor: ' o - flig=15 .

- " N « . ‘1. . : o . . . . 5

Design Inftlhg_load._ L?ad = Wexpect (1 + fcontxgency) 3 ;_oad:: 7.975 x 10 kg

No. of lugs Njyg = 4

DETAIL OF MASTER LINK

'Shaékle size & type cohsidered' 300 Tonne GN Forge Rope Shackle _ ) .

Shackie ms:de W|dth atpin, A _ : ‘Dimy := 185mm

Shackle pm diameter, B : : Dimp :=j-134Jmm'

Shackle |n3|de helght above pin, C ' - I _ Dirhc_:= 600-mm -
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Material used for lug:.

Minimurﬁ yield strength.bf lug material: .

" Minimum tensile strength of lug material:

E Minimum design I'rﬁtin:g”s.ling aﬁgle:_

 Maximum ailowable side swing angle:

" Lug hole diameter used:

_ Height of lug hole above lug base:

Radius of lug used:

' Radius of cheek plate used:

Width of lug at base of attachement:

Thickness: of lug used:

‘Thickness of cheek pléte used: -
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GL-E36

| éténsi'le.:';_ 490MPa

| 8= 60d:eg:..

62 = Odeg
d= 140@

Ly t="175mm

fyi= 225mm

.= 150mm

Ly, = 450mm

Tl = 76;mm

T. = 40-mm
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dO - ~a0 vNawrn =wo w  rnT.- U L _NC,. O'O~N NAm neL
3~vN~ E'Om E6 LI rnmnECovm cntc LLcmV'i JV Nt,/] ~+Zo0rno

. a3. mNPPrvPoaaPVvwNP--.0Q srr ttrr . a l
1. VN ~~~m N-wwwef p MMMMMMQQQQIN IA |ntn|n|LﬁF|T}re{|G%Pn%§HA%'fz
Eb01 J 07 J NLLI F VYYFNV~NJa ~, t7VtIVVxxodewbt
= QQ J Z&HRCKOWLIFT 1Q SHA ION | ACEQ rv ~- LLul.L ~F T~

Nl r vy YNYYYnpY-X~aUO mmmmmmx X- xn ~n J- OZ No vX oX
Inmo 03 x Ix .1 NvWawgwwrj XWONNOONPINI f Uc rvrvYti
Goownw"+ oo PNo,p

e LUG THICKNESS TO SHACKLE INTERNAL WIDTH IS QK **#*twsaxs

T = 0.957 < 1

Frmemer LUG HOLE TO SHACKLE PIN DIMETER IS O.K, ** sk

2-rl
— =0.75 <1
DlmC
oo L UG RADIUS TO SHACKLE INTERNAL HEIGHT IS O.K. *#ttssexsx ' ’
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NDOOavmn'-"""~~woOoawxaai~~wPzmmmmmnx X X j
riz-~ Om=so00-+ n2luul uu3 REItQ- U- - = 0Ooff EbOT ~~
Z+MPIIIIDan MPInDnuma(LUwf n F 1Y el n
~aN~p3Pvit~" mum r Ori JJ '~OFQ, F-i v mn U%T.”JI:GL#GQ\TVWQYIS{/SVm
J ~9(~~9RJ ~wcJ!l 09&xy ~O ~ ' .-:=7~L LL "G m 0s9 09E 4
7~ V1 Ha Qv E"'; QZoOPPpPY 00o0O;i wOJBC3mV

~~~~ 0Oy aALIOWEBLEBTRESS FORILOG ASIPER ASBl- ASDIMANDAHOWSTEEL CONSTRUCTION . r Z a o
Fp~0 zZ0CZr,~

Allowable tensile stress: o= 0'6'6)'ield o= 2.04x 10 Pa
. A\ 8
Allowable shear stress: og:= 0'4'5)-ield o,=1.36x 10" Pa
Allowable bending stress: Op = 0-66'°yield Op = =2.244 x lO Pa
Allowable bearing stress: Ohear = 0'9'Gyield  Opear = 306 % 108 Pa
STRESSES IN LUG
. . Load
Vertical design load of Lug: = .
g ’ Fo=l—8 F, = 1.955x 10°N
lug
e , . e F, 6
. Horizontal force in X direction: F = F, = 1129x 10 N
- tan(e l)
Horizontal force in Y direction:
orizontal force i i Fy - F tan(ez) F,=0N

Resuitant Force at lug:

F= 2258 x lO6 N

F <
Resultant load at shackle @ minimum sling angle —=2302% 10° kg
g
Bending moment about X-axis: M, = F, Ly M, =0
Bending moment about Y-axis: M, = F-Ly M, = 1.975 x 105 J
' Bending stress about X-axis at lug base::
' M
X
be = 5 be =0 Pa
T
w 6
Bending stress about Y-axis at lug base:
- = 10’
Sby.'= 5 Sb) = 7.702 x Pa
w
T
Tensile stress at lug base:
F
S = —— S,=5.717x 10 Pa
Ly Ty
| F 2 + F 2
Shear Stress at lug base: e \j X y 3301 x 10 pa
T L
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Unity Check: Sox  Sby St o«
fty Chec X L L D _oses < 1

% % Ot O

wrweexnes BENDING STRESS AT LUG BASE IS ACCEPTARBLE x>

Tensile stress above pin: '
Sy = Fellify

T1~(2-r| - d) + 2-TC-(2-rC - d)

S =9314x 10" Pa

S
Unity Check: —t—l— = 0.609 < 1
0430)1eld

wrxxmisrk TENSILE STRESS ABOVE PIN IS ACCEPTABLE **x e

Shear stress above pin:

. - Frilif
> Tl'(?'rl - d) + 2'Tc'(zrc - d) Sy =9.314 x 107 Pa

b

Unity Check: = 0.685 < 1

G

wv

weerrnioss SHEAR STRESS ABOVE PIN IS ACCEPTABLE *xxxxxxx*
Cross sectional area at the thinnest section of lug:

d d .
Ap= Tl'(rl - _\ + 2'Tc'( \\ _ A;=0018 m2

2) 7 3)

Cross sectional area of shackle pin used:

2
Dim \ ) _
AS:ZH( B ' Ay = 0.014 m”
7 ) N
— =0.776
A

kst SECTIONAL AREA CHECK IS ACCEPTABLE ***xxx=x

Bearing stress at pin:

) Frflify
Sb = .
DlmB-(Tl + 2-Tc)

5, = 162 10° Pa

Unity Check: b — 0.529 < 1

Shear

s BEARING STRESS_' IS ACCEPTABLE ****#exs
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