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Load Factors: | k |
V777 7§ 77 77
Check [aD 21 25] =" 0y W SECTION —={i  COMP SECTION
Aw Ac
—n " IW _Q >_ Ic
Check [aL >1 5]_ ...0K
Steel Properties: L i
: . = T SECTION —= =
W Section: |st, =1 At wr D/m@n
Ixt ; .
NDX des fy  Fu g B S
1 "G40.21-350W" 50 Ksi 65 Ksi| desM_ 5 :=st f =5t F =5t
st 2 vl st 3 ul st 4
st:=|2 "G40.21-300W" 44 Ksi 65 Ksi £ NDX NpX NpX
" n . . S
3 A36 36 Ksi 58 Ksi : :2-(1+v) y =489 pcf v:=0.3 E_:=29000Ksi
T Section: |st =) desM = st f =st F _:=st
o ste Stypx 2 vz Stypx 3 v Stypx 4




Beam Span:

L=20.00 ft L=6.10m Span Length

Factored Design Moment:
Mf =330 K _ft

M_=330.00K_ft M_=447.42 kN_m Factored Design Moment

Welding:

Weld Electrodes: m

NDX Desl DesM UTS

1 "E60xx" "E43xx" 60 ksi desIW = we we desMW = we e 5 Xu =we we A
e | 2 "E70xx" "E49xx" 70 ksi NDX Npx NDX
3 "E80xx" "ES55xx-x" 80 ksi
4 "E90xx" "Eo62xx-x" 90 ksi
Weld Sizes: WSyny 1=
NDX desl desM D
1 nn "3ym" 0.11811 in desID 1= ws s desMD 1= ws s 5 D:=ws s A
2 ||1/8|| nn 0.125 in NDX NDX NDX
3 e "dmm" 0.15748 in
4 "3/16" o 0.1875 in
5 o "Smm" 0.19685 in
6 o "omm" 0.23622 in
7o"1/4n o 0.25 in
8 e "Tmm" 0.275591 in
ws:=| 9 "5/16" o 0.3125 in
10 o "8mm" 0.314961 in
11 o "9mm" 0.354331 in
12 "3/8" o 0.375 in
13 o "10mm" 0.3937 in
14 o "1Imm" 0.4331 in
15 "7/16" e 0.4375 in
16 e "12mm" 0.4724 in
17 "1/2" o 0.50 in
m:=8 i m=8.0in m=203.2 mm Weld Length
n:=12 1 n=12.01in n =2304.8 mm Weld Spacing

Section Properties:

W Section: |be,  :=2 Section Properties (from CISC Handbook):
NDX

NDX desl desM d b t w

be i— 1 "Wlex36"™ "W410x54"™ 15.86 in 6.98 in 0.43 in 0.295 in
T 2 "W14x38" "W360x57" 14.1 in 6.77 in 0.515 in 0.310 in
desI_  :=be desM :=be d :=be b_:=be t _:=Dbe w_:=be
w w w w w
" beNDX beNDX 3 beNDX 4 beNDX 5 beNDX 6 beNDX 7
* . .
desI, ="W14x38" desM, ="W360x57" Designation
w d,=14.10 in d,=358.1mm Depth
.. R b,=6.77 in b, =172 mm Flange Width
£ty =0.521in £ty =13.1mm Flange Thickness
>
- w,=0.311in w,=7.9 nm Web Thickness




YW’ZTW Yy =7.051in Yy =179.1 mm Depth to Outer Fibre
szzz'bw'tw'i'{dw_z'tw]'ww
2 2
AW:ll.OZ in AW:7113 mm Area
_ 1 3 3

IXW_§~[bW d, —[bw—ww]o[dw—z-tw] ] C

Ix,=379.561in Ix,=1.58-10 mm Moment of Inertia (X-Axis)

Ix
Sx =" .3 5 3 _ :
w Y Sx,=53.841in Sx,=8.82-10 mm Section Modulus (X-Axis)
Moment Resistance

M= £, 5%y, M, =177.7TK_ft M, =240.9 kN_m Moment Resistance

T Section: |te, . =1 Section Properties (from CISC Handbook):

NDX desl desM d b t w
te ::[ 1 "WT6x29" "WT155x43" 6.095 in 10.01 in 0.64 in 0.36 in]
desIT = te desMT = te dT = te bT = te tT = te W = te
teNDX 2 teNDX 3 teNDX 4 teNDX 5 teNDX 6 teNDX 7
i Al desI, = "WI6x29" desM, = "WT155x43"  Designation
-\:-_—-. a7 | ii .
t = =9, =6.11in d,=154.8 mm Beam Depth
R b,=10.011in b, =254.3mm Flange Width
- - gtT =0.64 in t,=16.3mm Flange Thickness
. i - w,=0.41in w,=9.1mm Web Thickness
A :=b_-t d, —t 2 2
=Pyt F (=) g 374n A, =5400 mm Area
b_-d, -t
_ 1 T T T
Yoy 1= ) , +d, - t,
Ype =5.06 in Ype =129 mm Centroid Dist. to Top
Vopp i=dp = Vo, Ypp, =1.03 in Yo =26 mm Centroid Dist to Bottom
2
1 3 3 3rbpwp-ty {dT] '{dT_tT] ) )
Ix, = = b, -t +w, -[dT — tT] + a Moment of Inertia (X-Axis)
T
o4 6 4
Ix,=19.051in Ix,=7.93-10 mm
Ix 3 3 .
Sx =T Sx,. =3.76in Sx,, =61686.87 mm Section Modulus to Top
Tt
yTt
Ix .3 5 3 .
Sx =T Sx, =18.40 in Sx5, =3.02-10 mm Section Modulus to Bottom
Tb
Yop
Composite Section Centroid
A=A +A 2 2 .
c w T A =19.40 in A =12513mm Composite Area
AW'[yw+dT]+AT'yTb ° °
Yop = 7 Yo =7-9in Yo, =201.1 mm Composite Centroid Bottom

e}

Vopi=d, +d, -y, Yo =12.3in Yo =311.8 mm Composite Centroid Top

c



Tx, = IXW—I—[AW~[yW—|—dT—y
Ix
Sx =
t
c yct
IXC
Sx =
b
“ ycb

Moment Resistance

M, ::[gos -min[ fyl nSX . fyz
Weld Capacity: 1
v w::¢w'o'67'XU'ﬁ
Vrbl ::@W'O'67'Ful
Vib2 ::@W'O'67'Fu2

er '=min [[ Vew Veb1 Veb2 ]]

Maximum UDL.:
i 8 .Mrc
qf T 2
L

Maximum Reaction (Shear):
V= L
=9

Length of Reinforcing:
AM:=M_—M
£ rw

1 := 8 -4M
c qf

Shear Stress at W and T Junction
A' = AW

ybar ::dT+yW_ycb

Ve

Tt P (Yor T )
c T

Connection Shear per Unit Length
T! Z:{T-H-WT]

Weld Provided
T =2V _ +D-'m
r rw

End Connection Force:
M, '{ycb - dT]

O, 1=
1 Ix
C
Mf'{ycb _tT]
o =\ - @7
2 Ix
C
MYy
o, i —

37 Ix
C

2
cb]

+ Ix, +

IXc =1096 in

o — .3
X, =89.3in

3
Sx_, =138.51n

]

M_ =334.9K_ft

rc

v =22.22ksi
w

r

vV, =29.18 Ksi
Vs =29.18 Ksi

V.~ =22.22 Ksi
rw

g, =6.7K1f

V,=67.0K

AM=152.34 K_ft

1,=13.4887 ft

T =9.78 Ksi

' =42.2K

T _=88.9K
r

0, =6.59Ksi

0, =26.29Ksi

0, =28.60 Ksi

AT'[yTb -

7))

4
IXCZ4.56'10 mm

3 . 6 3
Xct—l.46~10 mm

. 6 3
Sch—2.27~lO mm

M_ =454.1kN m

rc

v,, =153.20 MPa
rw

v, ., =201.18 MPa

v, ,,=201.18 MPa

V_=153.2 MPa
rw

g, =97.8 kNpm

V,=297.9 kN

AM =206.54 kN_m

1,=13.4887 ft

T =067.42 MPa

' =187.9 kN

T _=395.3 kN
r

o, =45.4 MPa

o, —=181.3 MPa

o =197.2 MPa

Composite Moment of Inertia

Section Modulus of Top Fibre

Section Modulus of Bot Fibre

Moment Resistance

Weld Material Strength:
W Section Base Metal Strength
T Section Base Metal Strength
Minimum Weld Capacity

Moment Prov by Composite

Length of Reinforcing

Stress at Bot of W Section

Stress at Top of T Flange

Stress at Bot of Comp Section



Fepi=Fep T Faq

ot
£

-b
2
rr = Mg M,
_ 2 [Mer]
Ffe -
_ Ffe
= max D.V

F,, =32.28K
[dT_tT] N G, =9,
.W .
2 2 T
M_ =105.64K in
F,,=175.83K
F,.=208.11K
d r
T

M., =1015.43K_in

M, =1121.07 K_in

F._=9.34K

1,=1.68in

Mfs =11935.72 kN _mm

F.,=782.14 kN

F..=925.74 kN

5
Mff21.15~10 kN _mm

5
M., =1.27-10" kN_mm
F._=41.56 kN

le:42.72mm

Force in T Stem

Moment from Force in T Stem

Force in T Flange

Tensile Force in T Section

Moment from Force in T Flange

Moment from Force in T Section

End Connection Force

Length of Weld Required



Summary:
Material Property Factor

(Welds) @, =0.67
(Steel) ¢ ,=0.9
Dead Load Factor o, =1.25

Live Load Factor a =1.5

Check [aD21.25]:". . .OK"
Check [aL21.5]:". . .OK"

Steel Properties
W Section
Designation

Yield Strength
Ultimate Strength

T Section
Designation

Yield Strength
Ultimate Strength
Young's Modulus
Shear Modulus
Density
Beam Span Length
Factored Design Moment

Welds
Designation (Welding Electrode)

Ultimate Strength (Welding Electrode)
Designation (Fillet Weld Size)

Fillet Weld Size

Weld Length

Weld Spacing
Check ((m>1.5 in)A(m>4-D))="..

Check ((n—m)<12 in)="...0K"
Check ((n—m)<18 in)="...0K"

W Section
Designation

Depth

Area

Moment of Inertia (x-axis)
Centroid Distance

Moment Resistance

TSECTION —=ff
Ar
e —

[
= p—

desMStl ="G40.21-350w"

f _ =50Ksi
vl

F  =65Ksi
ul

f . =345 MPa
vl

F =448 MPa
ul

desMStZ ="G40.21-300wW"

fy2 =44 Ksi
F.,=65Ksi
E_=29000Ksi
G,=11153.8462 Ksi
Y, =489 pct

L =20.00 ft

M, =330.00 K_ft

desIW ="E70xx"
X =70 Ksi
u

desID ="1/4"

D=0.251n
m=28in
n=12in

.OK"
< 12" for Compression Attachment

< 18" for Tension Attachment

desIW ="W14x38"
dW:14.10 in
2
A,=11.021in
4
Ix, =379.56in
yW:7.05 in

M _=177.7K ft
rw —

f =303 MPa
2
F _ =448 MPa
u2

5
ES=l.9995'lO MPa
GS:769O3MPa
Y, =76.8 kNpcm
L=6.10m

M_=447.42 kN_m

desMW ="E49xx"

Xu =483 MPa

desMD:""

D=6.35mm
m=203.2 mm
n =304.8 mm

desMW ="W360x57"
dW:358.1 mm

2
AW: 7112.8 mm

8 4
IXW:l.58'lO mm
Y= 179.1 mm

M _=240.9 kN m
rw —



Check [MrW ng] ="...OK"
T Section
Designation
Depth
Web Width
Area
Moment of Inertia (x-axis)
Centroid Distance
Centroid Distance

Composite Section
Area

Moment of Inertia (x-axis)
Centroid Distance (top)
Centroid Distance (bot)

Section Modulus (design x-axis)
Section Modulus (design x-axis)
Moment Resistance

rc

Check [Mrc ZMf] ="...0K"  Ccheck

>,
S

Maximum UDL
Maximum Reaction (Shear)
Length of Reinforcing

Check [lch]:". . .OK"

Shear Stress at W and T Junction based on Max Shear
Minimum Weld Capacity

Connection Shear per Unit Length

Minimum Weld Capacity

Weld Resistance per Unit Length

T

Check[TrZT']:"...OK" Check >

r
(pS

End Connection Force:
Stress at Bot of W Section

Stress at Top of T Flange
Stress at Bot of Comp Section
Tensile Force in T Section
Moment from Force in T Section
End Connection Force

Length of Weld Required

=W, 5 0K

desIT ="WT6x29"
dT =6.10 in
w,=0.361in
A — 2

T =8.37 in

4

Ix,=19.051in
Ype =5.061n

Yy, =1.03in

A — o2
c—l9.41n
4
Ixc:lO96in
yct:12.3in
ycb:7.9in
.3
SXct:89.3ln
3
Sch=l38.5 in

M =334.9K ft
re =

Allow for Overload
9, = 6.7 K1f
Vf =67.0K

1,=13.4887 ft

T =9.78 Ksi

V. _=22.22Ksi
rw

' =42.2K

V. _=22.22Ksi
rw

T _=88.9K
r

="...0K" Allow for Overload

0, =6.59Ksi
0,=26.29 Ksi
0,=28.60Ksi
F.p,=208.11K

M., =1121.07K_in
B = 9.34K

1,=1.68 in

desMT:"WT155x43"
dT =154.8 mm
Wy = 9.1 mm

2
AT =5400.1 mm

6 4
IXT:7.93'10 mm
Yope = 128.5 mm

yTb:26.3 mm

2
Ac =12513 mm
8 4
IXc:4.56'lO mm
Yor =312 mm
Yep =201 mm
6 3
SXct:l.46~lO mm
6 3
Sch=2.27~lO mm

M =454.1 kN m
re _

g, =97.8 kNpm
V,=297.9 kN

1,=13.4887 ft

T =067.42 MPa

V. =153.2 MPa
rw

' =187.9 kN

V _=153.20 MPa
rw

T _=395.3 kN
r

0, =45.4 MPa
02:181.3 MPa
03:197.2 MPa
FfT:925.74 kN

. 5
MfT—l.27~lO kN _mm
Ffe:4l.56 kN

le:42.72mm



