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HSS HOLLOW STRUCTURAL SECTIONS 

HSS structures, in general, 
are more expensive than 
those made up primarily of 
wide flange sections
§ Material
• Columns
• Beams

§ Fabrication
• Weld shop or bolt 

shop?
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TRUE OR FALSE ??



HSS HOLLOW STRUCTURAL SECTIONS 

SHEAR CONNECTIONS
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SINGLE PLATE CONNECTION
SCALE : 1" = 1'-0"
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WT CONNECTION
SCALE : 1" = 1'-0"
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DOUBLE ANGLE CONNECTION
SCALE : 1" = 1'-0"
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THROUGH PLATE CONNECTION
SCALE : 1" = 1'-0"
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HSS HOLLOW STRUCTURAL SECTIONS 

Research found it is 4 times more expensive to 
specify a through plate than a shear plate welded 
to the face of the HSS wall.

Increase your wall thickness to avoid a through 
plate connection.

Watch your weld symbols.
2 directions.

THROUGH PLATE SHEAR 
CONNECTION

THROUGH PLATE CONNECTION
SCALE : 1" = 1'-0"
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HSS HOLLOW STRUCTURAL SECTIONS 

When to specify a through plate shear connection
• Axial loads
• Delegated connection engineer and column is 

too thin

When NOT to specify a through plate shear 
connection
• As your standard connection!!!

THROUGH PLATE SHEAR 
CONNECTION
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PJP OPTION
SCALE : 1" = 1'-0"
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MOMENT CONNECTION

THROUGH PLATE OPTION
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MOMENT CONNECTION
COST COMPARISON

PJP Weld CJP 
Weld

Through 
Plate

Cut Out 
Plate

Column 
Wall t 
(in)

5/8 5/8 3/8 3/8

Relative 
Costs

1.0 1.43 1.59 1.38



HSS HOLLOW STRUCTURAL SECTIONS 

WELDS
MATCHED VS STEPPED 

CONNECTION

Matched Connection Stepped Connection
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WELDS
MATCHED CONNECTION

Tube Profiling Weld backing Steel backing



HSS HOLLOW STRUCTURAL SECTIONS 

MATCHED VS STEPPED 
CONNECTION



HSS HOLLOW STRUCTURAL SECTIONS 

Minimum weight of the truss ≠ least cost
Fabrication costs factor heavily into finished structure cost

TRUSSES
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HSS HOLLOW STRUCTURAL SECTIONS 

Size to develop the yield strength of the branch member
• Conservative
• Upper limit of weld size
• Appropriate if plastic stress redistribution is required 

for connection (moving loads)
Size to resist applied forces
• Must account for effective weld lengths

Proper joint design should allow you to specify an 
economical fillet weld

TRUSS CONNECTIONS-
WELD SIZING
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HSS HOLLOW STRUCTURAL SECTIONS 

Gapped
• Less expensive

TRUSS CONNECTIONS –
WELD SIZING
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Overlapped
• Stronger joint
• Higher percentages of overlap, 

the higher the joint strength -> 
stiffer truss



HSS HOLLOW STRUCTURAL SECTIONS 

PJP welds are a good option if fillet weld sizes become large

CJP welds are generally not required and should be avoided
Increase HSS wall thickness if needed

Fillet weld ≈ 2 hours 
fit up work for one guy

CJP weld ≈ 1 – 1.5 days 
fit up work plus owner-incurred
UT testing

PJP VS CJP WELDS
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HSS HOLLOW STRUCTURAL SECTIONS 

Lengths of members?  Waste?
Available sizes – Capability Tool

PURCHASING HSS FROM 
A SERVICE CENTER
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HSS HOLLOW STRUCTURAL SECTIONS 

….. THE CODE!

NOW TO THE REALLY 
EXCITING STUFF…



HSS HOLLOW STRUCTURAL SECTIONS 

q Tables
q Prescriptive
q Unique to the Spec

q Repetitive
q Limits of Applicability

AISC 360-10, 
CHAPTER K



HSS HOLLOW STRUCTURAL SECTIONS 

q “Additional Requirements for HSS and 
Box-Section Connections”

q Introduction clearly states the 
requirements of Chapter J also apply

AISC 360-16,
CHAPTER K



HSS HOLLOW STRUCTURAL SECTIONS 

q Largely unchanged
q New Limit of Applicability
q Shear tab not mentioned
q Cap plate not mentioned

Packer, 2015

ROUND SECTIONS
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THROUGH PLATE-TO-ROUND HSS CONNECTIONS 
 
by Jeffrey A. Packer1 

1Bahen/Tanenbaum Professor of Civil Engineering, University of Toronto, Ontario, Canada 
_____________________________________________________________________________________	
	
	 Design	recommendations	for	longitudinal	and	transverse	branch	(or	gusset)	plate	T-connections,	
with	the	plate	subjected	to	a	quasi-static	load	axial	to	the	plate,	are	now	well-established	in	modern	steel	
design	 codes,	 specifications	 and	 international	 guides,	 including	 AISC	 360	 Chapter	 K	 (AISC,	 2010).	 	 An	
important	 feature	 of	 all	 these	 recommendations,	 however,	 is	 that	 the	 connection	 design	 capacity	 is	
independent	of	the	sense	of	the	branch	plate	load;	i.e.,	the	same	connection	strength	is	assumed	for	both	
branch	tension	and	compression	loading	cases,	with	a	lower	bound	being	taken	to	accommodate	both	
load	cases.	
	
	 	A	 widely	 used	 stiffening	 and	 strengthening	method	 is	 a	 plate-to-tube	 connection	 where	 the	
branch	plate	 is	slotted	through	the	HSS	and	welded	to	two	opposing	faces	(see	Figure	1).	This	has	the	
advantage	of	engaging	much	more	of	the	cross	section	in	load	resistance,	and	hence	has	a	higher	capacity	
than	the	equivalent	branch	plate	connection,	but	 the	 through	plate	connection	 is	a	more	difficult	and	
more	expensive	fabrication	procedure.	Also,	a	part	of	the	through	plate	protrudes	beyond	the	far	side	of	
the	HSS	(Figure	1),	which	may	affect	connections	to	that	side	of	the	HSS.	
	

	
	

Figure	1:	Example	of	a	through	plate	connection	to	a	round	HSS	
	
	 Research	on	longitudinal	through	plate	connections	to	rectangular/square	HSS	members	(Kosteski	
and	Packer,	2003)	showed	that	the	connection	strength	was	double	that	of	the	equivalent	branch	plate		



HSS HOLLOW STRUCTURAL SECTIONS 

q References Chapter J
q Fundamentally 

RECTANGULAR 
SECTIONS



HSS HOLLOW STRUCTURAL SECTIONS 

RESOURCE – LIMIT 
STATE TABLE - AXIAL



HSS HOLLOW STRUCTURAL SECTIONS 

RESOURCE – LIMIT 
STATE TABLE

q https://steeltubeinstitute.org/hss/hss-information/aisc-360-16/

https://steeltubeinstitute.org/hss/hss-information/aisc-360-16/


HSS HOLLOW STRUCTURAL SECTIONS 

§ DUAL CERT!!!
§ Always specify Grade C!

A500 GR B VS GR C 
SMACKDOWN



HSS HOLLOW STRUCTURAL SECTIONS 

Due to the flexibility of their walls, local strength of 
an HSS at the connection may control the capacity 
of the connection.  

This is very different than designing for Wide 
Flange (WF) supports.

Understanding this while sizing members will mean 
efficient and economical connections without the 
need for costly stiffeners or reinforcing.

PARTING WISDOM
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