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Menu:
Input Data Important Output Logical Constructs Units
Sum / For Important Note - Temporary Variables
Defined Units:
K:=kip Force
K ft:=K ft kN m:=kNm K in:=K in KN mm:=kNmm 1lb in:=1bf in Moment
1bf kN k .
pcf = — kNpcm := - kgpcm:= —2 Density
ft m m
K 1bf kN ) K kN .
K1f:=— plf:i=—— kNpm := — Kpi:= — kNpmm := — Force/Unit Length
ft ft m in mm
1bf K kN 1bf
psf:Z—2 st=:—2 Ksi =:7 kNpsm:Z—2 psi =:7 Pressure
ft ft in m in
N
Npsmm := — Pressure
mm
. 1bf
pci:= — Subgrade Modulus
in
st kPa
psfpf = pf—t kPapm = — Pressure per Depth
1b
pmcf = — 1b:=1bf Force
ft
mph := 1 kph = 20 Velocit
P hr P hr elocity
2 2
. in mm .
ispf:= mmspm = —— Area per Unit Length

1/10



Input Data s [

Material Property Factors:
¢_:=0.90 Rolled Sections €4 €y Q—IT\
S NCA D
@, :=0.67 Weld / b
¢, =0.8 Bolts / —- -
¢,,=0.8  Bolts Bearing [ / oy, |
p,:=0.75  Block Shear I . R
| (e fai ‘ e
- ; 2 f SIS
23 T o -t
| | ' EliiS
L e — R
Physical Properties: t ‘ t
HSSr Dimensions(Rectangular):
NDX desl desM d b t
tu:=[1 "HSS5x5x.25" "HSS127x127x6.4" 5.00 in 5.00 in 0.25 in]
desIS = tu desMS = tu d:=tu b :=tu t:=tu
tuNDX tuNDX 3 tuNDX 4 tuNDX 5 tuNDX 6
deSIS::"HSS5X5X.25" deSMS::"HSSIZ7X127X6.4"
d=5.01in d=127.0 mm HSS Depth
b=51in b =127 mm HSS Width
t=0.31in t =6.4mm HSS Thickness
Section Properties: (From CISC Handbook)
A:=d-b—(d-2-t)-(b-2-t)
o2 2
A=14.751in A =3065 mm
3 3
b-d —(b-2-t)-(d-2-t
. CRERINCEE
4 6 4
Ix=17.91 in Ix=7.46-10 mm
3
bod>—(b-2-t)-(d—2-t)
Sx 1= . a
3 5 3
Sx=7.16 in Sx=1.17-10 mm
2 2
b-d”—(b-2-t)(d-2-t
e (b-2-t)(d—2-¢)
4 o3 5 3
Zx =8.47 in Zx =1.39-10 mm
Section Properties Override: Use if Calculated Section Properties Differ From Published Section Properties

2 .
A':=4,59 in Area Override

. o2
if A'=0 in
A:=A
else 2 2
A:=A' A=4.591in A =2961 mm



3
Sx':=6.78 in

if Sx'=0 in

Sx 1= Sx
else
Sx :=Sx'

3
Zx'"':=8.07 in

if Zx'=0 in

X = 7X
else
Zx = 7x"

Gusset Plate:

W, =6 in

tz :=0.375 in

[IsN
[

[
Il

(0]
[y

|

it

a1

-

5

Connection Plate:

W, =9 in

t2 :=0.375 in

Section Modulus Override

3
Sx =6.78 in

Plastic Section Override

.3
Zx =8.07 in

w, =6.000 in
t, =0.3751in
1=4.0001in
s =0.5001in
e, =1.500in
€,=3.0001in

€,=23.0001in

w,=9.000 in

t2:O.375 in

Factored Design Force:

5 3
Sx=1.11-10 mm

5 3
Sx=1.11-10 mm

w, =152.4 mm
t; =9.5mm
1=101.6mm
s=12.7 mm
e, =38.1mm

6'2:76.2 mm

e3:76.2 mm

W2:228.6mm

t2:9.5 mm

T.:=20 K T.,=20.00K T.=88.96 kN
Steel Properties:
HSS Section:
NDX des fy Fu
1 "G40.21-350W" 50 Ksi 65 Ksi desM_, , = st st 5 fyl =st
st:=|2 "G40.21-300W" 44 Ksi 65 Ksi E NDX
3 "A36" 36 Ksi 58 Ksi G = s

Gusset Plate: |st

NDX St
Connection Plate: Sty =2 desM_, ,:=st
Weld Design:
Electrodes: m
NDX Desl DesM UTS
1 "EoOxx" "E43xx" 60 ksi desIW

e e 2 "E70xx" "E49xx" 70 ksi
- 3 "E80xx" "E55xx-x" 80 ksi

4 "E9O0xx"

=) desMstZ := st

NDX

"Eo2xx-x" 90 ksi

2
2 v StNDX 3
f 5= st
NDX 2 StNDX 3
= we desMW = we
we . we

Width of Gusset Plate

Thickness of Gusset Plate
Length of Weld

Clearance of HSS to Conn Plate
Fastener Clearance (See Image)
Fastener Clearance (See Image)

Fastener Clearance (See Image)

Width of Connection Plate

Thickness of Connection Plate

Connection Design Force

Ful = st
3 StNDX 4

v:=0.3 ES :=29000 Ksi

Fu2 = st
stNDX 4

Fu3 = st
stNDX 4

we 4

NDX NDX



Weld Size:

NDX desl desM D
1 nn "3Syum" 0.11811 in desID = WS s desMD = WS
"1/8m" 0.125 in NDX
3 nn "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 nn "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 mn "10mm" 0.3937 in
14 o "1Imm" 0.4331 in
15 "7/16" ne 0.4375 in
16 nn "12mm" 0.4724 in
17 "1/2" o 0.50 in

Weld Strength:
Weld Material Strength
1 .
er’:@w'0.67-Xu-ﬁ VrW:22.2kSl

Base Metal Strength

Vo 59, 0.67F Vo, =29.2Ksi
Voo =9, 0.67F Vo, =29.2Ksi
Vo3 i=®, 0.67F Vo3 =29.2Ksi

Minimum Weld Capacity
er '=min [[ Vew Veb1 Vepz Vb3 ]]

V. =22.2Ksi
w

r

Bolt Design:
O::li6 in| 0=0.06251n
N N =2
wr wr
NWC ; NWC = 2
Total Quantity of Bolts:
N :=N -N N =4
w wr wC w
Grade: Add Data for 'Unknown'
NDX des fy Fu des. :
1 "A325" 92 Ksi 120 Ksi b
ba i— 2 "A490" 130 Ksi 150 Ksi
T3 waz07"  50Ksi 60 Ksi

4 "Unknown" 40 Ksi 50 Ksi

fyb =
ngDX 2

v_=153.2 MPa
w

r

vV, ,, =201.2 MPa
V,,, =201.2 MPa

vV, p3=201.2 MPa

V__=153.2 MPa
rw

0 =1.5875mm

F =
b
ngDX 3 B

NDX NDX

HSS Section
Gusset Plate

Connection Plate

Hole Clearance on Fastener
Rows of Bolts

Columns of Bolts

Number of Bolts

baypy 4



Threads: |(th, . =1

NDX des

" n] des,, :=th
£h = 1 "Included h th 5
2 "Excluded" NDX
Diameter: bd, =3
NDX Dia
1 0.51in
= bd ¢, :=bd +o
. b h
2 0.625 in bd 2 bd 2
bd:=|3 0.75 in
4 0.875 in
5 1.00 in
for 1€ [1..rows(bd)]
2
o)
4 A :=bd
bd =\ =) b
i 3 4 bdNDX 3
Shear Strength:
Connection Type:
NDX des
" i " d :=cn
en 1 Snug Tight es_, on 5

NDX

2 "Slip Critical"

Cleaning (Slip Critical): sfrx=1

NDX Class Description ks cs A325 cs A490
1 "A"™ "HDG, Cleaned w/ Class A Coating™ 0.30 1.00 0.92
2 "B" "Blast Cleaned w/ Class B Coating™ 0.52 1.04 0.96

des _:=sf
st sf 3

k :=sf
S

sf =

if SfNDX =1
if ngDX =1

cs:::sf £
= NDX5

else
if ngw<=2

c :=sf

k =0.30

c_ =0 cszl.OO



if Chyry = 1
if thNDX =1

v, :=0.70-0.6-¢, -A - F_

else
Ve =0.6-0, -4 -F,
else
Vrb::0'53'ks‘cs'Ab.Fub

Vop = 17.8K
Tensile Strength:

t,,=0.75-9¢, -A -F t,, =31.81K

Bearing Strength:
brb =3 (pbr ) Fu2 ) ¢b ‘min [[ tl t2 ]]
]or]O =43.9K
Resistance of HSS Section:
Trtg::(ps'A-fyl Trtg:206'6K
T ppi= @, ~[A—2-t : tl]~Ful T, .n=257.5K
Resistance of HSS Weld:

Shear Lag:

HSS Half Centroid:
A'::{b—.S‘tl]-t+(d—2't)-t

o2
A'=2.331in

t.[£]2+t2-(d—z-t)
2 2
X =
AV
x=0.732 in
X'::O_S‘(b—t)—x x'=1.643 in

Block Shear for Weld (CSA S16 Clause 13.11 a)):

x!
if >0.1
1
x!
A  :=min A-[l.l— ]O.S-A
ne
else
A =A
ne
o2
Ane=3.l61n
{fy1+Ful]
T = A )
bs1 u ne 2

T,o; =136.4K
Resistance of Gusset Plate:

Tppg = 0g Wy ;£ T .o =101.3K
T

o ::(ps~[wl _2‘¢h]'t1 F, T,.,=257.5K

Block Shear for Gusset Plated (CSA S16 Clause 13.11 a)):

Vrb:79.2 kN

t =141.49 kN
rb

b, =195.2 kN

T .o =918.8 kN

T,.,=1145.6 kN

2
A' =1502 mm

X =18.6mm

x'=41.7 mm

2
A =2041 mm
ne

T,., =606.8 kN

T =
rgq = 450.4 kN

T,.,=1145.6 kN

Shear Strength

Tensile Strength

Minimum Bearing Strength

1=4.001n

X —0.41
l_'

2
A=4.591in



.2 B 2
Ag—l.l31n Ag—725.8lmm
An::[[ch—l]-ez—i-el—ch ¢h]-tl 2
o2 2
An:2.161n An:l39l.l3mm
_ [fy2+Fu2]
Tbsl _gDu' Ut'An.Fu2+O'6'Ag 2
Tbsl:90'7K Tbsl:403'3 kN
Resistance of Connection Plate:
Trcg =P W, t2 -fyl Trcg =151.9K Trgg =450.4 kN
T =@ (w,—2-¢, -t F N _
recn s [ 2 h] 2 ul Trcn_l61'8K Trtn_ll45'6 kN

Block Shear for Connection Plate (CSA S16 Clause 13.11 a)):
a, ::[w2 —[NWr —1]-e3]-t2

2
A =2.251n Ag:l451.6lmm

g
An ::[[ch_l]'62+el _ch'¢h]'t2'2

2 2
A =2.161n A =1391.13 mm
n n
o [fy3+Fu3]
Tps2 =¥y Ut'An'Fu3+O'6'Ag'f
Tb32:118.3K Tbs2:526.0 kN
Resistance of Welds:
TrW::4-l-VrW-D TrW:88.9K TrW:395.3kN
Resistance of Bolts:
Trb ::Nw-min[[vrb brb]] Trb:71_31< Trb:316.9 kN

Minimum Connection Resistance:
Tr ::min[[ Trtg Trtn Trgg Trgn Trcg Trcn Trw Trb Tbsl Tsz]]

T =71.3K T =316.9 kN
r r



Summary:

Material Property Factor

Steel ¢, =0.90
Weld @, =0.67
Dead Load Factor o, =1.25
=1.50
Live Load Factor %
Check [orD > 1.25] ="...0K"
Check [aL 21.5] =0, ,0K7
Steel
HSS

Designation (Metric)
Yield Strength
Ultimate Strength

Gusset Plate
Designation (Metric)

Yield Strength
Ultimate Strength

Connection Plate
Designation (Metric)

Yield Strength
Ultimate Strength
Young's Modulus
Shear Modulus
Density
Connection Design Force

Connection Properties
HSS
Designation

Depth
Width

Wall Thickness
Check (d>b)="...0K"

Area
Section Modulus
Plastic Modulus

Gusset Plate
Width of Gusset Plate

Thickness of Gusset Plate

Wo

S [
e e (2
// — b =
i/ : ¢b |
i — — ‘ \ L
q T g5
= | > T o t
A | ' B8
I i R

desMStl ="G40.21-350wW"

f =50 ksi
vl

F =65 ksi
ul

f . =345 MPa
vl

F =448 MPa
ul

desMStZ ="G40.21-300wW"

fy2 =44 ksi

F.,=65ksi

f , =303 MPa
2

F =448 MPa
u2

desMStZ ="G40.21-300wW"

fy2 =44 ksi
F.,=65ksi
E_=29000Ksi
G,=11153.8462 Ksi

Y, =489 pct

T,=20.00K

desIS = "HSS5x5x.25"

d=5.01in
b=51in
t=0.31in
o2
A=4.59 1in

.3
Sx =6.78 in

.3
Zx =8.07 in

w, =6.000 in

t, =0.3751in

f =303 MPa
2
F _ =448 MPa
u2
5
ES =2.00-10 MPa
GS =76903.1 MPa

Y, =76.8 kNpcm

T,=88.96k

desMS = "HSS127x127x6.4"
d=127.0mm
b =127 mm

t =6.4 mm

2

A =2961 mm
5 3
Sx=1.11-10 mm

5 3
Sx=1.11-10 mm

W, =152.4 mm

tl =9.5mm



Length of Weld

Check (1 >b)="...NG"
Clearance of HSS to Conn Plate
Fastener Clearance (See Image)
Fastener Clearance (See Image)
Fastener Clearance (See Image)

Connection Plate:
Width of Connection Plate

Thickness of Connection Plate

Welding:
Electrode
Designation

Ultimate Strength

Size
Designation

Size
Minimum Weld Capacity

Bolts:
Designation

Yield Strength

Ultimate Strength

Threads (Included / Excluded)

Bolt Diameter

Bolt Hole Diameter

Bolt Area

Connection Type (Snug Tight / Slip Critical)
Surface Cleaning (Slip Critical Only)

ks Coefficient (Slip Critical Only)

cs Coefficient (Slip Critical Only)

Bolt Strength
Shear Strength

Tensile Strength
Minimum Bearing Strength

Connection Resistance:
HSS (Gross)

HSS (Net)

Gusset Plate (Gross)
Gusset Plate (Net)

Gusset Plate (Block Shear)

Connection Plate (Gross)

1=4.0001in

$=0.500 in
e, =1.500 in
e, =3.000 in

e, =3.000 in

w,=9.000 in

t,=0.375in

desIW ="E70xx"

X =70 ksi
u

desID ="1/4"
D=0.2500 in

V. =22.2Ksi
w

r

des, ="A325"

fyb =92 Ksi
Fp,=120Ksi
desth ="Included"
¢, =0.751in

¢, =0.81251in

A, =0.4418 in2

descn ="Snug Tight"

1=101.6mm

S =12.7 mm
e, =38.1 mm
62:76.2mm

e3:76.2 mm

W2:228.6mm

t2:9.5 mm

desMW ="E49xx"

X =483 MPa

desMD:""
D=6.4 mm

V_=153.2 MPa
rw

f =634.3 MPa
vb

F =827.4 MPa
ub

¢b:19.lmm
¢h:20.6mm

A — 2
b—285mm

dessf:"HDG, Cleaned w/ Class A Coating"

k =0.30

c =1.00

Vrb:17.8K
t,,=31.81K

b, =43.9K

T tg:206.6K

r

T,.,=257.5K

r

T,,g=101.3K

T,.,=257.5K

r

T, ., =90.7K

T =151.9K

reg

Vo =79.2 kN
t  =141.49 kN
rb

b =195.2 kN
rb

T ., =918.8 kN

r

T,.,=1145.6 kN

T, g =450.4 kN

T,.,=1145.6 kN

T, ., =403.3 kN

T, g =450.4 kN



Connection Plate (Net) T,.,=161.8K T,.,,=1145.6 kN

r

Connection Plate (Block Shear) T,.,=118.3K T, ., =526.0 kN
Welds T, =88.9K T =395.3 kN
Bolts T,=71.3K T, =316.9 kN

Minimum Connection Resistance T =71.3K T ,=316.9k

Check (T_>T_)="...0K" "
[ r= f] Check ="...0K" Allow for Overload




