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REFERENCES CALCULATIONS RESULTS

Brace	to	Column	Flange	Knee	Brace	Connection	Calculations

Column	Section	Properties:
			-	Column	Size
	-	Column	Depth

	-	Column	Web	Thickness
	-	Column	Flange	Width
	-	Column	Flange	Thickness

	-	Column	Area

Column	Grade	Information:
			-	Material	Grade

	-	Column	Yield	Stress
	-	Column	Tensile	Stress

Brace	Section	Properties:
			-	Brace	Size

	-	Brace	Area
	-	Brace	Leg	on	Gusset

	-	Brace	Leg	off	Gusset
	-	Brace	Thickness

	-	Brace	Slope	from	Support	in	Degrees
	-	Brace	Unbraced	Length

Brace	Grade	Information:
			-	Material	Grade

	-	Brace	Yield	Stress
	-	Brace	Tensile	Stress

Design	Loads:
	-	Brace	Tension	Load
	-	Brace	Compression	Load

Connection	Information	at	Brace	to	Gusset	Plate:
	-	Gusset	Plate	Thickness

	-	Fillet	Weld	Size
	-	Weld	Length

			-	Filler	Metal	Classification

Connection	Information	at	Gusset	Plate	to	Support:
	-	Fillet	Weld	Size
	-	Weld	Length	1
	-	Weld	Length	2

			-	Filler	Metal	Classification
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REFERENCES CALCULATIONS RESULTS

Brace	Connection	to	Gusset	Plate	|	AISC	360-16	LRFD
Check	No.	1:	Connection	Detailing	Limitations

Detailing	Limitations Limit	Value	(in) Actual	Value	(in) DCR Result

Minimum	Fillet	Weld	Size 0.188 0.250 0.752 PASS

Maximum	Fillet	Weld	Size 0.438 0.250 0.571 PASS

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	2:	Design	Capacity	of	the	Welds	at	Brace	to	Gusset

Calculate	the	maximum	fillet	weld	size	in	16th	of	an	inch	for	base	metal	check.
	-	Brace	Thickness
	-	Brace	Tensile	Stress

	-	Gusset	Plate	Thickness
	-	Gusset	Plate	Tensile	Stress

AISC	15th	Ed.	Part	9	Eq.	(9-
2) 	-	Maximum	Fillet	Weld	Size	for	Base	Metal	Strength

Calculate	the	total	effective	weld	length	for	NS/FS	fillet	welds.
	-	Fillet	Weld	Size

	-	Weld	Length
	-	Total	Effective	Length	of	Weld

Calculate	the	design	capacity	of	the	weld.
	-	Filler	Metal	Classification	Strength

	-	Fillet	Weld	Size
AISC	15th	Ed.	Part	9	Eq.	(9-

2) 	-	Maximum	Fillet	Weld	Size	for	Base	Metal	Strength

	-	Total	Effective	Length	of	Weld
	-	Fillet	Weld	Resistance	Factor

AISC	360-16	Chapter	J2.4
Eq.	(J2-4) 	-	Design	Strength	of	Welds

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	3:	Design	Block	Shear	Capacity	of	the	Gusset	Plate

Calculate	the	net	area	of	the	gusset	plate	subject	to	tension.
	-	Gusset	Plate	Thickness

	-	Brace	Leg	on	Gusset
	-	Net	Area	Subject	to	Tension	(C-pattern)

Calculate	the	gross	area	of	the	gusset	plate	subject	to	shear.
	-	Gusset	Plate	Thickness
	-	Weld	Length

	-	Gross	Area	Subject	to	Shear	(C-pattern)

Calculate	the	net	area	of	the	gusset	plate	subject	to	shear.
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	-	Gusset	Plate	Thickness
	-	Weld	Length

	-	Net	Area	Subject	to	Shear	(C-pattern)

Calculate	the	design	block	shear	capacity	of	the	gusset	plate.
	-	Gusset	Plate	Tensile	Stress

	-	Net	Area	Subject	to	Shear	(C-pattern)
	-	Uniformity	factor

	-	Net	Area	Subject	to	Tension	(C-pattern)
	-	Gusset	Plate	Yield	Stress

	-	Gross	Area	Subject	to	Shear	(C-pattern)
	-	Block	Shear	Resistance	Factor

AISC	360-16	Chapter	J4.3
Eq.	(J4-5) 	-	Design	Block	Shear	Capacity	of	Section

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	4:	Design	Capacity	of	the	Brace	in	Tension
Calculate	the	tensile	rupture	capacity	of	the	brace.

	-	Tensile	Rupture	Resistance	Factor
	-	Brace	Tensile	Stress

	-	Brace	Area
	-	Brace	Centroid

	-	Weld	Length
AISC	360-16	Chapter	D3

(Table	D3.1	case	2) 	-	Shear	Lag	Factor

AISC	360-16	Chapter	J4.1
Eq.	(J4-2) 	-	Design	Tension	Rupture	Capacity	of	Section

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	5:	Design	Capacity	of	the	Gusset	Plate	in	Tension
Calculate	the	tensile	yielding	capacity	of	the	gusset	plate.

	-	Tensile	Yielding	Resistance	Factor
	-	Gusset	Plate	Yield	Stress

	-	Gusset	Plate	Thickness
	-	Whitmore	Section

AISC	360-16	Chapter	J4.1
Eq.	(J4-1) 	-	Design	Tension	Yielding	Capacity	of	Section

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	6:	Design	Capacity	of	the	Gusset	Plate	in	Compression
Calculate	the	compression	buckling	capacity	of	the	gusset	plate.

	-	Compression	Resistance	Factor
	-	Gusset	Plate	Yield	Stress

	-	Gusset	Plate	Thickness
	-	Whitmore	Section

	-	Effective	Length	Factor
	-	Brace	Unbraced	Length

	-	Effective	Length	Slenderness	Ratio
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Since,	 .
AISC	360-16	Chapter	E3	Eq.

(E3-4) 	-	Elastic	Buckling	Stress

	-	Effective	Length	Slenderness	Ratio	Limiter

Since,	 .

AISC	360-16	Chapter	E3	Eq.
(E3-2) 	-	Critical	Buckling	Stress

AISC	360-16	Chapter	E3	Eq.
(E3-1) 	-	Design	Compressive	Capacity	of	Section

Result: PASS
Demand	over	Capacity	Ratio

Summary	of	Checks

Design	Checks Demand Capacity DCR Result

Connection	Detailing	Limitations 0.188 0.250 0.752 PASS

Design	Capacity	of	the	Welds	at	Brace	to	Gusset 25.000 122.506 0.204 PASS

Design	Block	Shear	Capacity	of	the	Gusset	Plate 25.000 513.750 0.049 PASS

Design	Capacity	of	the	Brace	in	Tension 25.000 295.742 0.085 PASS

Design	Capacity	of	the	Gusset	Plate	in	Tension 25.000 536.769 0.047 PASS

Design	Capacity	of	the	Gusset	Plate	in	Compression 25.000 495.074 0.050 PASS
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Gusset	Plate	Connection	to	Support	|	AISC	360-16	LRFD
Check	No.	1:	Connection	Detailing	Limitations

Detailing	Limitations Limit	Value	(in) Actual	Value	(in) DCR Result

Minimum	Fillet	Weld	Size 0.250 0.250 1.000 PASS

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	2:	Design	Capacity	of	Weld	at	Gusset	to	Support
Connection	Information:

	-	Fillet	Weld	Resistance	Factor
	-	Fillet	Weld	Size

	-	Filler	Metal	Classification	Strength
	-	Column	Flange	Thickness
	-	Column	Tensile	Stress

	-	Gusset	Plate	Thickness
	-	Gusset	Plate	Tensile	Stress
	-	Total	Plate	Length

Calculate	Dmax:
AISC	15th	Ed.	Part	9	Eq.	(9-

2) Maximum	Fillet	Weld	Size	for	Base	Metal	Strength

Calculate	Total	Weld	Length:
Total	Effective	Length	of	Weld

Design	Loads:
Moment	Load	at	Gusset	to	Support

Brace	Component	Perpendicular	to	Support

Brace	Component	Along	Support

Resultant	Load

Loading	Angle	at	Weld	in	Degrees

Calculate	Weld	Capacity:
AISC	360-16	Chapter	J2.4

Eq.	(J2-4) 	-	Design	Strength	of	Welds

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	3:	Design	Capacity	of	the	Support
Calculate	the	web	local	crippling	capacity	of	the	Support.

	-	Web	Local	Crippling	Resistance	Factor
	-	Column	Web	Thickness

	-	Bearing	Length:	Half	Gusset	Plate	Length	along	Support
	-	Column	Depth

	-	Column	Flange	Thickness
	-	Column	Yield	Stress
	-	Modulus	for	Steel

AISC	360-16	Chapter	J10.3
Eq.	(J10-4) 	-	Design	Web	Local	Crippling	Capacity	of	Support

Calculate	the	web	local	yielding	capacity	of	the	Support.
	-	Web	Local	Yielding	Resistance	Factor

	-	Column	Yield	Stress
	-	Column	Web	Thickness
	-	Column	kdes
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	-	Bearing	Length:	Half	Gusset	Plate	Length	along	Support
AISC	360-16	Chapter	J10.2

Eq.	(J10-2) 	-	Design	Web	Local	Yielding	Capacity	of	Support

Calculate	for	the	governing	design	capacity	of	the	Support.
AISC	360-16	Chapter	J10 	-	Governing	Design	Capacity	of	the	Support

	-	Required	Load:	Half	total	Nbr

Result: PASS
Demand	over	Capacity	Ratio

Summary	of	Checks

Design	Checks Demand Capacity DCR Result

Connection	Detailing	Limitations 0.250 0.250 1.000 PASS

Design	Capacity	of	Weld	at	Gusset	to	Support 26.135 329.777 0.079 PASS

Design	Capacity	of	the	Support 9.625 391.294 0.025 PASS


