HSS to HSS Splice Connection (version 58) — Single-Shear

Powered by ClearCalcs

ooo Atl Client: Author: Ted Goldstein Date: Apr 2, 2025
ogo as Tube pr2.
00 4 zexeLman company Project: Example HSS Design Project Job #: 00001
Add 1855 East 122nd S Chi IL, USA Subject:
ress: ast 122nd Street, Chicago, IL, .
9 Example Hss Splice[ PASS

Q) Shuriken’

References: AISC 360-2022

Summary

HSS14X14X.500

T
I
: PL 0.5x9x13
|/(Four sides)
I
1

-@_ @_ -@/‘/,/—(1 2) 17 A490 - N w/ SHURIKEN®
|
I

This calculation report
was exported from the

HSS Connections Hub™

Free forever and available at

The HSS Connections Hub was developed to
help engineers design and understand HSS
connections, and has an ever-growing list
of connection types, including beam
connections, splices, truss
connections, and more.

Read more about Shuriken details here.

Ultimate Moment Demand M, = 100 kip - ft
Ultimate Tensile Demand P = 120kip
Ultimate Compressive Demand P = 400 kip

Governing Load Combination for Axial

Prc = 1.2D+1.6L+0.5Lr
Loads

Governing Load Combination for Moment Mjpc = 1.2D+1.0L+0.2S+ 1.0Ev + 1.0Eh

ConnectionsHub.AtlasTube.com
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| Summary of Compression Capacities |

HSS Column Capacity in Bearing oR, .. = 1661 kip AISC 360-22, Section J7.

‘ Summary of Tension Capacities ‘

**Tensile yielding:** AISC 360-22, Section J4.1(a).

i = i **Tensil ture:** AISC 360-22, Section J4.1(b). **Block
HSS Column Capacity PRnct = 596 kip e o Je0-22, ection o

Bolt Capacity OR, porr = 521 kip AISC 360-22, Section J3.

**Tensile yielding:** AISC 360-22, Section }4.1(a).
**Tensile rupture:** AISC 360-22, Section J4.1(b). **Block

Plate CaPaUtY ¢Rn,p = 530 kip shear rupture:** AISC 360-22, Section J4.3. **Strength at
bolt holes in the plate:** AISC 360-22, Section J3.11

Summary of Moment Capacities

Moment Arm for the Splice ds = 12.6in

HSS C9Iumn Net Section Moment SM,, = 343 kip- £ Aot 35092 cecton 11

Capacity

Moment Capacity Based on Column Face OR,, fm = 156 kip - ft K s arSe St g o 1)
Moment Capacity Based on Bolts OR portm = 136 kip - £t AISC 360-22, Section J3.

**Tensile yielding:** AISC 360-22, Section J4.1(a).

. . . **Tensil ture:** AISC 360-22, Sect 4.1(b). **Block
Moment Capacity Based on Plate ¢Rnpm = 139kip - ft Shaar DUt AISC 360.25 Satton |45 FHsvtengih ot

J
bolt holes in the plate:** AISC 360-22, Section J3.11

| Combined Bending and Compression ‘

Ultimate Compression in One Face P,jffm = 105 kip
Compression Capacity of One Face ORy face,c = 415 kip

| Combined Bending and Tension |

Ultimate Tension in One Face P ..= 125kp <— (See load combination table below)

u,face

Tension Capacity of One Face ORy, facet = 130 kip < (1/4 of governing tensile

| ) capacity for the whole column)
Key Properties ‘

Design Method LRFD
Type of Connection Single-Shear
Column Section HSS14X14X.500
Plate Thickness t, = 0.5in
Modulus of Elasticity E = 29000 ksi AISC 360-22.
Bolt Inputs
Bolt Size 1" ASTM F1325.
Bolt Grade Gr 150 (e.g. A490) ASTM F3125-18, Table 1.

Recommended Number of Bolts per

) Tpolt hrsq = 4
Horizontal Row olts,row,h,r,sq

Number of Bolts per Horizontal Row Npolts,row,h,sqg = 3

Number of Bolts in a Single Vertical Row Npolts,rowy —

Number of Bolts Per Face of HSS Column Tolts = 12

Bolt Spacing Spolt = 3in AISC 360-22, Section J3.4.

Thread Condition I(N)cluded AISC Steel Construction Manual (16th ed.), p. 7-4.
Allow Bolt Hole Deformation at Service No 0 St

Loads?

Slip-Critical Connection Yes AISC 360-22, Section J3.2.

Faying Surface Class Class A AISC 360-22, Section J3.9.



Axial Loads and Mc

Connection Load Type

Applied Loads ‘

vertical Load P (kip)

(D) Dead Load

4 ‘200

(L) Live Load

(Eh) Horizantal Earthquake

Column Grade

Column Width

Column Inside Width

Column Depth

Column Inside Depth

Column Thickness

Horizontal Workable Flat
Vertical Workable Flat

Column Elastic Section Modulus
Column Plastic Section Modulus
Column Gross Section Area
Column Yield Strength

Column Ultimate Strength

Ultimate Strength
Standard Hole Diameter
Bolt Diameter

Effective Hole Diameter

Plate Grade

Plate Yield Strength

Plate Ultimate Strength

Plate Length

Plate Width For Calculations

Plate Width

Plate Gross Section Area For Calculations
Plate Gross Section Area

Minimum Distance Between Corner Bolts
and Plate on Perpendicular Face
Distance Between Corner Bolts and Plate
on Perpendicular Face For Calculations

100

-300

Column Properties

t=0.465in
b=14in
ASTM A500 Grade C
B, 14 in
b. 12.6in
H. 14 in
h. 12.6in
t. = 0.465 in
WEF,, 11.8in
WEF,, 11.8 in
S 106 in®
Ze 124 in3
Agc 24.6 in?
Fy 50 ksi
F,. 62 ksi

Bolt Properties

F, u,bolt —
dhole =
port =

!
hole —

150 ksi
1.13in
lin

1.19in

Plate Properties

pr -
= 65 ksi

Fy
L P
WP

S

WPvS‘I -

A

9,P

AQ’P’SQ

Ss,min -

Ss

ASTM A572 Grade 50
50 ksi

13in
9in
9in
4.5 in?
4.5 in?

2.13in

3.04in

Connection Moment Loads M

100

(kip - ft)

ASTM A500, Table 2; ASTM A1085, Table 2.

AISC Steel Construction Manual (16th ed.), p. 1-6.

AISC Steel Construction Manual (16th ed.), p. 1-6.

ASTM A500, Table 2; ASTM A1085, Table 2.

ASTM A500, Table 2; ASTM A1085, Table 2.

ASTM F3125-18, Table 1.

AISC 360-22, Table J3.3.

ASTM F1325.

ASTM A36, Table 2; ASTM A572, Table 4.

ASTM A36, Table 2; ASTM A572, Table 4.

ASTM A36, Table 2; ASTM A572, Table 4.



Actual Distance Between Corner Bolts and

Sss¢g = 3.04in
Plate on Perpendicular Face 554
Plate Vertical Edge Distance ley = 2in AISC 360-22, Table J3.4.
Plate Horizontal Edge Distance len = 1.5in AISC 360-22, Table J3.4.
Minimum Edge Distance ledgen = 1.251in AISC 360-22, Table J3.4.
Recommended Plate Horizontal Edge

. leh r= 1.25in AISC 360-22, Table J3.4.

Distance ’
Recommended Plate Vertical Edge .

le’U r = 2 m AISC 360-22, Table J3.4.

Distance

LRFD Load Combinations (ASCE 7-16, Ch. 2)

Reduce Live Load when Combined with

. i No ASCE 7-16 2.3.1.1.
Snow/Rain/Wind?
LRFD Load Combinations LCgy, =
Factored Connection  Factored Connection Compression in
Compression Load Tension Load P~ Factored Connection  Column Face Pf_.w Tension in Column
Load Combination P~ (kip) (kip) Moment M (kip - ft) (kip) Face Py, (kip)
1.4D 280 0 0 70 0
1.2D +1.6L+0.5Lr 400 0 0 100 0
1.2D+1.6L+0.55 400 0 0 100 0
1.2D+1.6L +0.5R 400 0 0 100 0
1.2D+1.0L+1.6Lr 340 0 0 85 0
1.2D + 1.6Lr + 0.5W,dn 240 0 0 60 0
1.2D+1.0L+1.6S 340 0 0 85 0
1.2D +1.6S + 0.5W,dn 240 0 0 60 0
1.2D+1.0L+1.6R 340 0 0 85 0
1.2D + 1.6R + 0.5W,dn 240 0 0 60 0
1.2D +1.0L + 0.5Lr + 1.0W,dn 340 0 0 85 0
1.2D +1.0L + 0.55 + 1.0W,dn 340 0 0 85 0
1.2D+1.0L+0.5R + 1.0W,dn 340 0 0 85 0

Governing tension

1.2D+1.0L+0.25+ 1.0Ev + 1.0Eh 40 0 100 105 95.5 demand for a single
face of the connection
0.9D + 1.0W,up 180 0 0 45 0

0.9D +-1.0Ev + 1.0Eh 0 120 100 95.5

HSS Column Capacity in Compression (AISC 360-22 Section J7)

Bearing Strength

Projected Area in Bearing Abp,c = 24.6in? AISC 360-22, Section J7.

Nominal Bearing Strength of the HSS Rugesy = 2214Kip st 2s et

Column e

Bearing Strength Resistance Factor Dyepp = 0.75 AISC 360-22, Section J7.
Bearing Strength of the HSS Column ORy, yepp = 1661 kip AISC 360-22, Section J7.

Bearing Strength Per Face SR, ypop = 415kip AISC 360-22, Section 7.



HSS Column Capacity in Tension (AISC 360-22 Sections J4.1 and J4.3)

Tensile Yielding

Gross Area Subjected to Tension Ag e = 24.6in? AISC 360-22, Section B4.3(a).

Nominal Tensile Yielding of the HSS Roger = 1230 kip st s

Column W

Tensile Yielding Resistance Factor Dyet = 0.9 AISC 360-22, Section J4.1(a).
Tensile Yielding of the HSS Column ORyyer = 1107 kip AISC 360-22, Section J4.1(a).

Tensile Rupture

Shear Lag Factor U=1 AISC 360-22, Table D3.1.

Cross Sectional Net Area of the HSS A, = 1582 092 et 8,

Column ’

Effective Net Area of the HSS Column Acct = 15.8in? AISC 360-22, Section D3,

Nominal Tensile Rupture of the HSS Ryuey = 977 kip a0 St )

Column e

Tensile Rupture Resistance Factor GDuct = 0.75 AISC 360-22, Section J4.1(b).
Tensile Rupture of the HSS Column SR, uet = 733 kip AISC 360-22, Section J4.1(b).

Block Shear in Column Face

Gross Area Subjected to Shear (Block Agpeps = 4192 ALSC 36022, Section B43(a)

Shear) o

Net Area Subjected to Shear (Block Shear) Anyeps = 2.53 in? AISC 360-22, Section B4.3(b).

Gross Area Subjected to Tension For
g Agrops = 2.79 in?

Calculations

S;ZZi)Area Subjected to Tension (Block Agpopssg = 279 m? [
Elaercﬁ{:t‘?osnibjeCtEd fofension For Ant,c,bs = 1.69in?

SN:;aAr;ea Subjected to Tension (Block Aoy = 16902 R

Tension Stress Uniformity Factor Uy =1 IS 360,22, Section J45, ATSC 360.22, Flg. 142

Nominal Block Shear Rupture For
P Rpeps = 199 kip

Calculations
Nominal Block Shear Rupture Per Face R, cpssg = 199 kip AISC 360-22, Section J4.3
Block Shear Rupture Resistance Factor beps = 0.75 AISC 360-22, Section J4.3

Block Shear Rupture Per Face For

Calculations ORn fs = 149 kip

Block Shear Rupture Per Face ORy fbs,sg = 149 kip AISC 360-22, Section 4.3
Block Shear Rupture for Entire Column OR, cps = 596 kip AISC 360-22, Section J4.3



Strength at Bolt Holes in the Column Face

Clear Distance of Interior Bolts
Clear Distance of Exterior Bolts
Nominal Bearing Strength per Bolt Holes

Nominal Tearout Strength of Interior Bolt
Holes

Nominal Tearout Strength of Exterior Bolt
Holes

Nominal Strength at Bolt Holes Per Face
For Calculations

Nominal Strength at Bolt Holes Per Face
Bearing and Tearout Resistance Factor
Strength at Bolt Holes For Calculations
Strength at Bolt Holes Per Face

Strength at Bolt Holes for Entire Column

Plate Capacity (AISC 360-22 Sections 4.1, J4.3 and J3.11(a))

Tensile Yielding

Gross Area Subjected to Tension For
Calculations

Gross Area Subjected to Tension
Nominal Tensile Yielding of the Plates
Tensile Yielding Resistance Factor

Tensile Yielding of the Plate

Tensile Rupture

Cross Sectional Net Area of the Plates
Effective Net Area of the Plate
Nominal Tensile Rupture of the Plate
Tensile Rupture Resistance Factor

Tensile Rupture of the Plate

lc,b,i
lc,b,e

Rn,b,c,holes

-an,t,c,i,holes
Rn,t,c,e,holes

Rn,f,holes

Rn,f,holes,sq =

@ holes

DRy, £ holes
DRy, £ holes,sq
DRy ¢ holes

Agt,p

Agt,p,sq -

Rn,yp,t

¢’yp,t
¢Rn,yp,t

Ant,p
Ae,p,t
Rn,up,t
¢up,t
¢Rn,up,t

1.81in
0.906 in
69.2 kip

62.7 kip

31.4 kip

282 kip

282 kip
0.75

212 kip
212 kip
847 kip

18 in?
18 in?
900 kip
0.9
810 kip

10.9 in?
10.9 in?
707 kip
0.75

530 kip

AISC 360-22, Section J3.11(a).

AISC 360-22, Section J3.11(a).

AISC 360-22, Section J3.11(a).

AISC 360-22, Section J3.11(a).

AISC 360-22, Section J3.11(a).

AISC 360-22, Section J3.11(a).

AISC 360-22, Section J4.3.

AISC 360-22, Section J3.11(a).

AISC 360-22, Section J3.11(a).

AISC 360-22, Section B4.3(a).

AISC 360-22, Section J4.1(a).

AISC 360-22, Section J4.1(a).

AISC 360-22, Section J4.1(a).

AISC 360-22, Section B4.3(b).

AISC 360-22, Section D3.

AISC 360-22, Section J4.1(b).

AISC 360-22, Section J4.1(b).

AISC 360-22, Section J4.1(b).



Block Shear

Bolt Capacity (AISC 360-22, Section J3.7 and J3.9)

Shear Strength

Nominal Area of the Bolt

Nominal Shear Stress of the Bolt
Nominal Shear Strength of One Bolt
Shear Strength Resistance Factor
Shear Strength of One Bolt

Shear Strength of the Bolt Group For
Calculations

Apoit
FTL'U

Rn,s,bolt =

Prolt =

¢Rn,s,bolt

¢Rm,s,bolt,gr,f ==

0.785 in?
68 ksi
53.4 kip
0.75
40.1 kip

240 kip

AISC 360-22, Section J3.7.

AISC 360-22, Table J3.2.

AISC 360-22, Section J3.7.

AISC 360-22, Section J3.7.

AISC 360-22, Section J3.7.

Am‘ A,,/ Au/
A’“' Auz' An(‘
Case 1 Case 2 Case 3
Nominal Block Shear Rupture Rypps = AISC 360-22, Section J4.3.
Gross Length Gross Area Net Length Net Area Subjected Gross Length Net Length Net Area Subjected Nominal Block
Case Subjected to Shear Subjected to Shear Subjected to Shear to Shear Ay pbs Subjected to Tension Subjected to Tension to Tension Apt pps Shear Rupture
# Lo pps () Agyp s (in?) Ly s (in) (%) Lyt s (in) Lyt pps (in) (in?) Ropps (kip)

Cas&1e 9 18 5.44 10.9 6 3.62 7.25 895
Case 9 18 5.44 10.9 6 3.62 7.25 895
Casg 4.5 9 2.72 5.44 7.5 4.53 9.06 801

Nominal Block Shear Rupture R, pps = 801 kip AISC 360-22, Section J4.3.

Block Shear Rupture Resistance Factor ¢dpps = 0.75 ATSC 360-22, Section J4.3.

Block Shear Rupture OR, pps = 601 kip AISC 360-22, Section J4.3.

Strength at Bolt Holes

Clear Distance for Interior Bolts l;i= 1.81in AISC 360-22, Section J3.11.

Clear Distance for Exterior Bolts lee= 1.41in AISC 360-22, Section J3.11.

Nominal Bearing Strength per Bolt Holes Ry b pholes = T8 kip AISC 360-22, Section J3.11.

Nominal Tearout Strength per Interior Rutipholes = T0.7 ki 02 et o

Bolt Holes b

Nominal Tearout Strength per Bolt Holes Ryt epholes = 54.8 kip AISC 360-22, Section J3.11.

Nominal Strength at Bolt Holes in the Ry nores = 1506 kip 02 st 1

Plate ’

Bearing and Tearout Resistance Factor Op.holes = 0.75 AISC 360-22, Section J4.3.

Strength at Bolt Holes in the Plate DRy hotes = 1130 kip AISC 360-22, Section J3.11.



Shear Strength of the Bolt Group Per Face @Ry, s poit,gr,f,s¢ = 240 kip AISC 360-22, Section J3.7.

12% | Shear Strength of the Bolt Group for
Entire Colurgn P ¢Rn,s,bolt,gr,c = 961 kip AISC 360-22, Section J3.7.

Slip Resistance

Bolt Pre-Tension Multiplier D, = 1.13 AISC 360-22, Section J3.9.
Factor for Fillers hf=1 AISC 360-22, Section J3.9.
Minimum Bolt Pretension T, = 64kip AISC 360-22, Table 3.1.

Number of Slip Planes ng= 1 AISC 360-22, Section J3.9.
Mean Slip Coefficient p= 0.3 AISC 360-22, Section J3.9.
Nominal Slip Resistance of One Bolt R, orpoit = 21.7kip AISC 360-22, Section J3.9
Slip Resistance Factor Do, or = 1 AISC 360-22, Section J3.9.
Slip Resistance of One Bolt DRy s poit,sr = 21.7 kip AISC 360-22, Section J3.9.

Slip Resistance of the Bolt Group For

R =1 ki
Calculations SR s bolt,sr.gr. f 30 kip
S|ip Resistance of the Bolt GI’OUp Per Face ¢Rn,s,bolt,sr,gr7f7sq =130 kip AISC 360-22, Section J3.9.

Slip Resistance of the Bolt Group for
Entire Column

DR, s poit,sr.gr.c = 521 kip AISC 360-22, Section J3.9.
Moment: HSS Column Capacity (AISC 360-22 Section F)
Flexural Strength of the HSS Column

GrOSS Area Of Tension Flange Afg .= 5'46 in2 **Gross area:** AISC 360-22, Section B4.3a. **Flexural
)

Strength:** AISC 360-22, Section F13.1

Net Area of Tension Flange Afpe= 3.81in? Stangiher AISC 560.25. Section Fra b e
Yield-to-Tensile Strength Factor Y. = 11 ATSC 360-22, Section F13.1.
Nominal Flexural Strength M,. = 382kip-ft AISC 360-22, Section F13.1.
Flexural Strength Resistance Factor orfs = 0.9 AISC 360-22, Section F1(a).
Flexural Strength in the Tension Flange of

M,. = 343 kip - ft AISC 360-22, Section F13.1.

the Column $Mne P
| Comments |

| Assumptions |
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