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WELCOME
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§ Your phone lines are muted during the 

presentation. You may submit your 

questions during the presentation through 

the questions’ widget in your 

GoToWebinar control panel. Questions 

will be answered during the Q&A session 

at the end.

§ This webinar accredits the registered 

attendee one PDH for the hour. Please 

indicate your request for a completion 

certificate during the poll at the end. You 

must complete the poll to receive a 

certificate.

§ For the polling question, please be sure 

that your pop-up blocker is disabled. If 

you’re in full-screen mode, the 

GoToWebinar polling widget will appear 

behind the slides. You’ll need to exit full 

screen to be able to access.

§ If you purchased a site registration, you 

need to complete the Site Registration 

Attendance Sheet. This is available in the 

handouts’ widget in your GoToWebinar

control panel. You must complete this and 

email it to 

sfontaine@steeltubeinstitute.org in order 

to receive certificates.

mailto:sfontaine@steeltubeinstitute.org
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WELCOME

3

§ If you are licensed in FL, MD, NC and/or 
NY, we need your license number to issue 

your certificate. You may send this to us 
via the questions’ widget in the 

GoToWebinar control panel or email us at 
sfontaine@steeltubeinstitute.org.  For 

those attending through a site registration, 
this is included on the Site Registration 

Attendance Sheet.

§ For those registered in FL, MD, NC, 

and/or NY, you are required to complete 
a quiz.  The link will be emailed to you at 

the conclusion of the webinar and must be 
completed within 24 hours of the 

conclusion of the webinar.

§ PDF handouts are included in your 

GoToWebinar control panel and you will 

receive links in the follow-up email after 

the presentation.

§ The webinar is being recorded.

mailto:sfontaine@steeltubeinstitute.org
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• End Plates

• Splice Plates

• Welded Splices

AGENDA
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• Columns

• Truss Chords

• Welded and Bolted

• Seismic

SPLICES
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§End Plates

BOLTED SPLICES
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§Splice Plates



zEND PLATES
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• Design procedures found in AISC Design Guide #24

• Examples in STI HSS Manual V4

• Additional information:

• CIDECT Design Guide #9: Column Connections

• CIDECT Design Guide #3: Rectangular HSS 

Joints

• CIDECT Design Guide #1: Round HSS Joints

END PLATES
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END PLATES WITH COMPRESSION
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§ Compressive force is uniformly distributed through the 

end plate

§ No special design requirements exist for end plates in 

compression

§ Care must be taken to position the end plates squarely 

on the HSS ends so that full contact is provided and the 

bearing assumed in calculations actually occurs
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END PLATES IN TENSION
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Packer (1989), CIDECT Design Guide #3
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• AISC Design Guide #24: 

Section 5.6

END PLATES WITH BOLTS ON FOUR SIDES
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END PLATES WITH BOLTS ON FOUR SIDES
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§ AISC Design Guide #24: Section 5.6
§ More common than bolts on two sides
§ Centerline of bolts not positioned beyond the 

corner of HSS
§ Limit states
§ Yielding of end plate
§ Tensile strength of the bolts, including prying 

action
§ Strength of weld (end plate to HSS)
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END PLATES WITH BOLTS ON FOUR SIDES
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§AISC Design Guide #24: Section 5.6
§Complex analysis required to account for prying 

action and the position of the yield lines in the 
plate
§Difficult to directly determine nominal 

resistances according to AISC 360
§Modified hanger connection design 

procedure (Manual)
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END PLATES WITH BOLTS ON FOUR SIDES
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§ AISC Design Guide #24: Section 5.6
§ Simplified equations from AISC Manual, 15th

Edition (pages 9-11 to 9-14)
§ Force in one bolt 𝑇 = ⁄!! "

§ Fyp used instead of Fup

§ Willibald et al. 2003
§ Bolt pitch, p, is calculated differently
§ Uses full width of plate
§ Not limited to s or 2b
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DESIGN GUIDE #24: SECTION 5.6
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§Plate thickness with no prying 𝑡# ≥
$( ⁄!! ")("

#)#$
(5-23)

§Number of bolts !!" ≤ 𝑟* (5-24)

§ ra = available bolt strength from Manual Table 7-2

§Weld size 𝑤 ≥ !! +
)%&,%

(5-25)

§ Fwc from J2.4
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• AISC Design Guide #24: 
Section 5.5

END PLATES WITH BOLTS ON TWO SIDES
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END PLATES WITH BOLTS ON TWO SIDES
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§AISC Design Guide #24: Section 5.5
§Centerline of bolts not positioned beyond corner 

of HSS
§ Limit states
§Yielding of end plate
§Tensile strength of the bolts, incl prying 

action
§Strength of weld (end plate to HSS)
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• AISC Design Guide #24: 
Section 5.5
• Complex analysis required 

to account for prying action 
and the position of the yield 
lines in the plate
• Modified T-stub design 

procedure

END PLATES WITH BOLTS ON TWO SIDES
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DESIGN GUIDE #24: SECTION 5.5
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§Plate yielding 𝑅" =
-$' ./01 "

2
(5-14)

§Bolt tension 𝑇" =
!!
" 1 + ("

*"
1
./1 ≤ 𝑟* (5-15)

§ ra = available bolt strength from Manual Table 7-2

§Weld size 𝑤 ≥ !! +
+3)%&

(5-16)

§ Fwc from J2.4
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• AISC Design Guide #24: 
Section 5.4
• Bolts equally spaced
• Distance, b, as small 

as practical
• a = b

END PLATES WITH ROUND HSS
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• AISC Design Guide #24: Section 
5.4
• Limit states
• Yielding of end plate
• Tensile strength of the bolts, 

including prying action
• Strength of weld (end plate to 

HSS)
• Complex analysis required to 

account for prying action and the 
position of the yield lines in the 
plate

END PLATES WITH ROUND HSS
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DESIGN GUIDE #24: SECTION 5.4
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§Plate thickness 𝑡# ≥
+!!

4)($56)
(5-5)

§Number of bolts 𝑛 ≥ !!
7&

1 − .
6)

+ .
6)89( ⁄:* :')

(5-6)

§Rc = available bolt strength from Manual Table 7-2

§Weld size 𝑤 ≥ !! +
)%&5;

(5-7)

§ Fwc from J2.4



Steel Tube Institute Hollow Structural Sections ® 2020 Steel Tube Institute. All Rights Reserved

§End Plates

EXAMPLES
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§Example 4-11.F.1

§Example 4-11.F.2

§Example 4-11.F.3



zPOLL QUESTION
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zSPLICE PLATES
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SPLICE PLATES
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• Plates can be on two or 
four sides
• Plates can be inside or 

outside
• Plates could be welded to 

one column

SPLICE PLATES WITH RECTANGULAR HSS

27
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• Tack weld nuts to interior
• Access holes
• One sided bolts

SPLICE PLATES WITH RECTANGULAR HSS

28

Make sure interior plates fit
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ONE SIDED BOLTS
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SHURIKEN – TubularConnect.com
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SHURIKEN – TubularConnect.com
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• Longitudinal Plate Splices

SPLICE PLATES WITH RECTANGULAR HSS
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• Longitudinal Plate Splices

SPLICE PLATES WITH ROUND HSS
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HIDDEN / INTERNAL SPLICE PLATE
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HIDDEN / INTERNAL SPLICE PLATE
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DIABLO™ BOLTED SPLICE
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§ Cast steel fittings that provide a hidden splice

§ HSS5.563 thru HSS12.75
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DIABLO™ BOLTED SPLICE
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zWELDED SPLICES
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• Generally for columns only

WELDED SPLICES

39
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• CJP
• Backing may be 

difficult
• ($$$) Don’t over 

specify
• PJP
• Design for required 

strength
• Fillet weld (with cap pl)
• No directional increase

WELDED SPLICES

40
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• Manual Part 14

WELDED SPLICES
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WELDED SPLICES
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WELDED SPLICES – CJP OR PJP
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§ Welding can only be done from one side

§ Any groove-welded joint detail that 

requires penetration and welding on both 

sides is not possible

§ PJPs are preferable when possible and 

designed for applicable loads

§ CJP – steel backing should be used, 

where possible, with a detailed root 

dimension to allow placement of sound 

weld metal in the full depth of the joint

§ Special inserts may be required to 

accommodate the HSS geometry

§ Discussion of backing and joint details 

given by Post (1990)



Steel Tube Institute Hollow Structural Sections ® 2020 Steel Tube Institute. All Rights Reserved

HSS TO HSS END BEARING
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HSS TO HSS END BEARING
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§Section Properties for 

Detailing

§Note:
• (b/t) → R=1.5tdes
• Workable flat → 

R=2.25tnom

2tR = 2t B – 4t

t = tdes

ri = t
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HSS TO HSS END BEARING
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HSS6x6x1/2 HSS6x6x1/4
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HSS TO HSS END BEARING
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Bearing Area

HSS Below

HSS Above
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WELDED SPLICE WITH CAP PLATE
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WELDED SPLICE PLATES
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WELDED SPLICE PLATES
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z
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THANK YOU

hssinfo@steel tubeinst i tute.org


