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REFERENCES CALCULATIONS RESULTS

Beam	to	Column	Web	Moment	Connection	Calculations

Design	Load/s:
	-	Vertical	Shear	Load
	-	Axial	Load

	-	Strong-axis	Moment	Load

Beam	Section	Properties:
			-	Beam	Size

	-	Beam	Depth
	-	Beam	Web	Thickness

	-	Beam	Flange	Width
	-	Beam	Flange	Thickness

	-	Beam	Area

Beam	Grade	Information:
			-	Material	Grade

	-	Beam	Yield	Stress
	-	Beam	Tensile	Stress

	-	Beam	Modulus	of	Elasticity

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

	-	Column	Modulus	of	Elasticity

Bolt	Information	at	Flange	Connection	(Beam	Side):
			-	Bolt	Size

			-	Bolting	Category
	-	Bolt	Diameter

	-	Bolt	Nominal	Tensile	Strength
	-	Bolt	Nominal	Shear	Strength

	-	Number	of	Slip	Planes
			-	Bolt	Hole	Type	at	Plate
			-	Bolt	Hole	Type	at	Beam

Bolt	Information	at	Web	Connection	(Beam	Side):
			-	Bolt	Size

			-	Bolting	Category
	-	Bolt	Diameter

	-	Bolt	Nominal	Tensile	Strength
	-	Bolt	Nominal	Shear	Strength

	-	Number	of	Shear	Planes
			-	Bolt	Hole	Type	at	Plate
			-	Bolt	Hole	Type	at	Beam

Weld	Information	at	Flange	Connection	(Column	Side):
			-	Weld	Classification

	-	Fillet	Weld	Size
	-	Filler	Metal	Classification	Strength

Weld	Information	at	Web	Connection	(Column	Side):
			-	Weld	Classification

	-	Fillet	Weld	Size
	-	Filler	Metal	Classification	Strength
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REFERENCES CALCULATIONS RESULTS

Flange	Plate	Connection	|	AISC	360-16	LRFD
Flange	Plate	Geometry:

	-	Flange	Plate	Width
	-	Flange	Plate	Length
	-	Flange	Plate	Thickness

Flange	Plate	Material	Grade:
	-	Flange	Plate	Yield	Stress
	-	Flange	Plate	Tensile	Stress

Connection	Information	at	Flange	Plate:
	-	Number	of	Bolt	Rows

	-	Bolt	Gage
	-	Bolt	Row	Spacing

	-	Number	of	Bolt	Columns
	-	Bolt	Column	Spacing

Distances:
	-	Vertical	Edge	Distance	on	Beam	Flange

	-	Horizontal	Edge	Distance	on	Beam	Flange
	-	Vertical	Edge	Distance	on	Beam	Flange

	-	Horizontal	Edge	Distance	on	Flange	Plate
	-	Unbraced	Length	at	Flange	Plate

Check	No.	1:	Connection	Detailing	Limitations	Check	at	Beam	Side

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

Minimum	Bolt	Gage 5.125 5.500 0.932 PASS

Minimum	Bolt	Row	Spacing 2.667 3.000 0.889 PASS

Maximum	Bolt	Row	Spacing 6.000 3.000 0.500 PASS

Minimum	Bolt	Column	Spacing 2.667 3.000 0.889 PASS

Maximum	Bolt	Column	Spacing 6.000 3.000 0.500 PASS

Plate	Minimum	Vertical	Edge	Distance 1.375 2.000 0.688 PASS

Plate	Minimum	Horizontal	Edge	Distance 1.375 2.250 0.611 PASS

Beam	Minimum	Vertical	Edge	Distance 1.250 2.000 0.625 PASS

Beam	Minimum	Horizontal	Edge	Distance 1.250 1.250 1.000 PASS

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	2:	Design	Capacity	of	the	Bolts	in	Shear

	-	Equivalent	Flange	Force	from	Strong	Axis	Moment

	-	Bolt	Shear	Resistance	Factor
	-	Mean	Slip	Coefficient

	-	Filler	Factor	for	Slip	Critical	Bolts
	-	Bolt	Diameter

	-	Minimum	Bolt	Pretension
	-	Number	of	Slip	Planes
	-	Number	of	Bolt	Rows
	-	Number	of	Bolt	Columns

AISC	360-16	Chapter	J3.8
Eq.	(J3-4) 	-	Design	Bolt	Shear	Capacity

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	3:	Design	Bolt	Bearing	Capacity	of	the	Flange	Plate

Calculate	the	bolt	bearing	capacity	of	the	flange	plate.
	-	Bolt	Bearing	Resistance	Factor
	-	Bolt	Diameter

	-	Flange	Plate	Thickness
	-	Flange	Plate	Tensile	Stress

	-	Number	of	Bolt	Columns
	-	Number	of	Bolt	Rows

AISC	360-16	Chapter	J3.10
Eq.	(J3-6a) 	-	Design	Bolt	Bearing	Capacity	of	Section
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Calculate	the	clear	distance	of	outer	bolts	on	flange	plate.
	-	Vertical	Edge	Distance	on	Flange	Plate
	-	Vertical	Bolt	Hole	Dimension	at	Plate

	-	Clear	Distance	at	First	Bolt	Row

Calculate	the	clear	distance	of	inner	bolts	on	flange	plate.
	-	Bolt	Column	Spacing

	-	Vertical	Bolt	Hole	Dimension	at	Plate
	-	Clear	Distance	at	Rest	of	Bolts

Calculate	the	bolt	tear-out	capacity	of	the	flange	plate.
	-	Clear	Distance	at	First	Bolt	Row

	-	Clear	Distance	at	Rest	of	Bolts
	-	Flange	Plate	Thickness
	-	Flange	Plate	Tensile	Stress

	-	Number	of	Bolt	Columns
	-	Number	of	Bolt	Rows

	-	Bolt	Bearing	Resistance	Factor
AISC	360-16	Chapter	J3.10

Eq.	(J3-6c) 	-	Design	Bolt	Tear-out	Capacity	of	Section

Determine	the	governing	bearing	and	tear-out	capacity	of	the	bolt	group	on	flange	plate.
AISC	360-16	Chapter	J3.10

Eq.	(J3-6a) 	-	Design	Bolt	Bearing	Capacity	of	Section

AISC	360-16	Chapter	J3.10
Eq.	(J3-6c) 	-	Design	Bolt	Tear-out	Capacity	of	Section

AISC	360-16	Chapter	J3.10 	-	Governing	Design	Capacity

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	4:	Design	Bolt	Bearing	Capacity	of	the	Beam	Flange

Calculate	the	bolt	bearing	capacity	of	the	beam	flange.
	-	Bolt	Bearing	Resistance	Factor
	-	Bolt	Diameter

	-	Beam	Flange	Thickness
	-	Beam	Tensile	Stress

	-	Number	of	Bolt	Columns
	-	Number	of	Bolt	Rows

AISC	360-16	Chapter	J3.10
Eq.	(J3-6a) 	-	Design	Bolt	Bearing	Capacity	of	Section

Calculate	the	clear	distance	of	outer	bolts	on	beam	flange.
	-	Vertical	Edge	Distance	on	Beam	Flange
	-	Vertical	Bolt	Hole	Dimension	at	Beam

	-	Clear	Distance	at	First	Bolt	Row
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Calculate	the	clear	distance	of	inner	bolts	on	beam	flange.
	-	Bolt	Column	Spacing

	-	Vertical	Bolt	Hole	Dimension	at	Beam
	-	Clear	Distance	at	Rest	of	Bolts

Calculate	the	bolt	tear-out	capacity	of	the	beam	flange.
	-	Clear	Distance	at	First	Bolt	Row

	-	Clear	Distance	at	Rest	of	Bolts
	-	Beam	Flange	Thickness
	-	Beam	Tensile	Stress

	-	Number	of	Bolt	Columns
	-	Number	of	Bolt	Rows

	-	Bolt	Bearing	Resistance	Factor
AISC	360-16	Chapter	J3.10

Eq.	(J3-6c) 	-	Design	Bolt	Tear-out	Capacity	of	Section

Determine	the	governing	bearing	and	tear-out	capacity	of	the	bolt	group	on	beam	flange.
AISC	360-16	Chapter	J3.10

Eq.	(J3-6a) 	-	Design	Bolt	Bearing	Capacity	of	Section

AISC	360-16	Chapter	J3.10
Eq.	(J3-6c) 	-	Design	Bolt	Tear-out	Capacity	of	Section

AISC	360-16	Chapter	J3.10 	-	Governing	Design	Capacity

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	5:	Design	Block	Shear	Capacity	of	the	Flange	Plate

Calculate	the	net	area	of	the	flange	plate	subject	to	tension.
	-	Flange	Plate	Thickness

	-	Number	of	Bolt	Rows
	-	Bolt	Row	Spacing

	-	Bolt	Gage
	-	Horizontal	Edge	Distance	on	Flange	Plate

	-	Vertical	Bolt	Hole	Dimension	at	Plate
	-	Net	Area	Subject	to	Tension	(L-pattern)

Calculate	the	gross	area	of	the	flange	plate	subject	to	shear.
	-	Flange	Plate	Thickness
	-	Vertical	Edge	Distance	on	Flange	Plate

	-	Number	of	Bolt	Columns
	-	Bolt	Column	Spacing

	-	Gross	Area	Subject	to	Shear	(L-pattern)

Calculate	the	net	area	of	the	flange	plate	subject	to	shear.
	-	Flange	Plate	Thickness
	-	Vertical	Edge	Distance	on	Flange	Plate

	-	Number	of	Bolt	Columns
	-	Bolt	Column	Spacing

	-	Vertical	Bolt	Hole	Dimension	at	Plate
	-	Net	Area	Subject	to	Shear	(L-pattern)



Connection	Design	Report
Page	5	of	15

Calculate	the	design	block	shear	capacity	of	the	flange	plate.
	-	Block	Shear	Resistance	Factor

	-	Flange	Plate	Yield	Stress
	-	Flange	Plate	Tensile	Stress

	-	Uniformity	factor	for	single	line	of	bolts

	-	Gross	Area	Subject	to	Shear	(L-pattern)

	-	Net	Area	Subject	to	Shear	(L-pattern)

	-	Net	Area	Subject	to	Tension	(L-pattern)
AISC	360-16	Chapter	J4.3

Eq.	(J4-5) 	-	Design	Block	Shear	Capacity	of	Section

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	6:	Design	Block	Shear	Capacity	of	the	Beam	Flange

Calculate	the	net	area	of	the	beam	flange	subject	to	tension.
	-	Beam	Flange	Thickness

	-	Beam	Flange	Width
	-	Bolt	Gage

	-	Vertical	Bolt	Hole	Dimension	at	Beam
	-	Net	Area	Subject	to	Tension	(2L-pattern)

Calculate	the	gross	area	of	the	beam	flange	subject	to	shear.
	-	Beam	Flange	Thickness
	-	Vertical	Edge	Distance	on	Beam	Flange

	-	Number	of	Bolt	Columns
	-	Bolt	Column	Spacing

	-	Gross	Area	Subject	to	Shear	(2L-pattern)

Calculate	the	net	area	of	the	beam	flange	subject	to	shear.
	-	Beam	Flange	Thickness
	-	Vertical	Edge	Distance	on	Beam	Flange

	-	Number	of	Bolt	Columns
	-	Bolt	Column	Spacing

	-	Vertical	Bolt	Hole	Dimension	at	Beam
	-	Net	Area	Subject	to	Shear	(2L-pattern)

Calculate	the	design	block	shear	capacity	of	the	beam	flange.
	-	Block	Shear	Resistance	Factor

	-	Beam	Yield	Stress
	-	Beam	Tensile	Stress

	-	Uniformity	factor	for	single	line	of	bolts

	-	Gross	Area	Subject	to	Shear	(2L-pattern)

	-	Net	Area	Subject	to	Shear	(2L-pattern)

	-	Net	Area	Subject	to	Tension	(2L-pattern)
AISC	360-16	Chapter	J4.3

Eq.	(J4-5) 	-	Design	Block	Shear	Capacity	of	Section

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	7:	Design	Capacity	of	the	Flange	Plate	in	Tension
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Calculate	the	tensile	yielding	capacity	of	the	flange	plate.
	-	Tensile	Yielding	Resistance	Factor

	-	Flange	Plate	Yield	Stress
	-	Flange	Plate	Thickness
	-	Flange	Plate	Width

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

Calculate	the	tensile	rupture	capacity	of	the	flange	plate.
	-	Tensile	Rupture	Resistance	Factor

	-	Flange	Plate	Tensile	Stress
	-	Flange	Plate	Thickness
	-	Flange	Plate	Width

	-	Number	of	Bolt	Rows
	-	Horizontal	Bolt	Hole	Dimension	at	Plate

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

Determine	the	governing	tensile	capacity	of	the	flange	plate.
AISC	360-16	Chapter	J4.1

Eq.	(J4-1) 	-	Design	Tension	Yielding	Capacity	of	Section

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

AISC	360-16	Chapter	J4.2 	-	Governing	Design	Capacity

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	8:	Design	Capacity	of	the	Beam	in	Tension
Calculate	the	tensile	rupture	capacity	of	the	flange	plate.

	-	Tensile	Rupture	Resistance	Factor
	-	Beam	Tensile	Stress

	-	Beam	Area
	-	Beam	Flange	Thickness
	-	Horizontal	Bolt	Hole	Dimension	at	Beam

	-	Number	of	Bolt	Rows
	-	Number	of	Bolt	Columns
	-	Bolt	Column	Spacing

	-	Centroid	of	WT	section
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.	9:	Design	Capacity	of	the	Flange	Plate	in	Compression
Calculate	the	compression	buckling	capacity	of	the	flange	plate.

	-	Compression	Resistance	Factor
	-	Flange	Plate	Yield	Stress

	-	Modulus	for	Steel
	-	Flange	Plate	Thickness
	-	Flange	Plate	Width

	-	Effective	Length	Factor
	-	Unbraced	Length	at	Flange	Plate
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	-	Effective	Length	Slenderness	Ratio

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

Check	No.	10:	Connection	Detailing	Limitations	Check	at	Support	Side

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

Maximum	Fillet	Weld	Size	per	Beam	Clearance 8.000 0.500 0.063 PASS

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	11:	Design	Capacity	of	Weld	to	Support	Flange

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

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

Calculate	the	total	effective	weld	length.
	-	Length	of	One	Weld	Segment

	-	Total	Effective	Length	of	Weld

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

	-	Fillet	Weld	Size
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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.	12:	Design	Capacity	of	Weld	to	Support	Web

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

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

Calculate	the	total	effective	weld	length.
	-	Total	Effective	Length	of	Weld

Calculate	the	design	capacity	of	weld.
	-	Excess	Flange	force	to	be	carried	by	the	web	welds

	-	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.	13:	Design	Capacity	of	Support	Web	in	Punching

Calculate	the	web	capacity	in	punching	of	the	supporting	member.
	-	Excess	Flange	force	to	be	carried	by	the	web	welds

	-	Web	Punching	Safety	Factor
	-	Column	Yield	Stress
	-	Column	Web	Thickness
	-	Column	T-Dimension

	-	Design	Web	Shear	Yielding	(Punching)

Result: PASS
Demand	over	Capacity	Ratio
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REFERENCES CALCULATIONS RESULTS

Summary	of	Checks

Design	Checks Demand Capacity DCR Result

Connection	Detailing	Limitations	Check	at	Beam	Side 1.250 1.250 1.000 PASS

Design	Capacity	of	the	Bolts	in	Shear 349.215 1254.029 0.278 PASS

Design	Bolt	Bearing	Capacity	of	the	Flange	Plate 349.215 7239.375 0.048 PASS

Design	Bolt	Bearing	Capacity	of	the	Beam	Flange 349.215 6917.918 0.050 PASS

Design	Block	Shear	Capacity	of	the	Flange	Plate 349.215 1542.938 0.226 PASS

Design	Block	Shear	Capacity	of	the	Beam	Flange 349.215 2150.826 0.162 PASS

Design	Capacity	of	the	Flange	Plate	in	Tension 349.215 786.094 0.444 PASS

Design	Capacity	of	the	Beam	in	Tension 349.215 980.612 0.356 PASS

Design	Capacity	of	the	Flange	Plate	in	Compression 349.215 1021.025 0.342 PASS

Connection	Detailing	Limitations	Check	at	Support	Side 0.500 8.000 0.063 PASS

Design	Capacity	of	Weld	to	Support	Flange 231.091 231.091 1.000 PASS

Design	Capacity	of	Weld	to	Support	Web 118.124 208.817 0.566 PASS

Design	Capacity	of	Support	Web	in	Punching 118.124 250.800 0.471 PASS
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REFERENCES CALCULATIONS RESULTS

Shear	Plate	Connection	|	AISC	360-16	LRFD
Single	Plate	Geometry:

	-	Single	Plate	Width
	-	Single	Plate	Depth

	-	Single	Plate	Thickness

Single	Plate	Material	Grade:
	-	Single	Plate	Yield	Stress
	-	Single	Plate	Tensile	Stress

Connection	Geometry:
	-	Number	of	Bolt	Rows

	-	Bolt	Row	Spacing
	-	Number	of	Bolt	Columns

	-	Bolt	Column	Spacing

Distances:
	-	Beam	Web	Clearance

	-	Horizontal	Edge	Distance	on	Beam	Web
	-	Horizontal	Edge	Distance	on	Single	Plate
	-	Vertical	Edge	Distance	on	Single	Plate

	-	Bolt	Group	Eccentricity

Check	No.	1:	Connection	Detailing	Limitations	at	Beam	Side

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

Minimum	Bolt	Row	Spacing 2.667 3.000 0.889 PASS

Maximum	Bolt	Row	Spacing 6.000 3.000 0.500 PASS

Minimum	Bolt	Column	Spacing 2.667 3.000 0.889 PASS

Maximum	Bolt	Column	Spacing 6.000 3.000 0.500 PASS

Plate	Minimum	Vertical	Edge	Distance 1.250 1.500 0.833 PASS

Plate	Minimum	Horizontal	Edge	Distance 1.375 2.000 0.688 PASS

Beam	Minimum	Horizontal	Edge	Distance 1.250 2.000 0.625 PASS

Minimum	Connection	Depth 11.500 21.000 0.548 PASS

Maximum	Connection	Depth 23.625 21.000 0.889 PASS

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	2:	Design	Capacity	of	the	Bolt	Group	in	Shear

Calculate	the	design	shear	capacity	of	the	bolt	group.
	-	Bolt	Shear	Resistance	Factor
	-	Bolt	Diameter

	-	Calculated	Bolt	Group	Coefficient
	-	Bolt	Nominal	Shear	Strength

	-	Number	of	Shear	Planes
AISC	360-16	Chapter

J5.2(a) 	-	Filler	Factor	for	Bearing	Bolts

AISC	360-16	Chapter
J3.6	Eq.	(J3-1) 	-	Design	Bolt	Shear	Capacity

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	3:	Design	Capacity	of	the	Bolt	Group	in	Bearing	and	Tear-out	on	Single	Plate

Calculate	the	bolt	bearing	capacity	of	the	single	plate.
	-	Bolt	Diameter
	-	Single	Plate	Thickness

	-	Single	Plate	Tensile	Stress
	-	Calculated	Bolt	Group	Coefficient
	-	Bolt	Bearing	Resistance	Factor

AISC	360-16	Chapter
J3.10	Eq.	(J3-6a) 	-	Design	Bolt	Bearing	Capacity	of	Section

Calculate	the	clear	distance	of	outer	bolts	on	single	plate.
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	-	Vertical	Edge	Distance	on	Single	Plate
	-	Vertical	Bolt	Hole	Dimension	at	Plate

	-	Clear	Distance	at	First	Bolt	Row

Calculate	the	clear	distance	of	inner	bolts	on	single	plate.
	-	Bolt	Row	Spacing

	-	Vertical	Bolt	Hole	Dimension	at	Plate
	-	Clear	Distance	at	Rest	of	Bolts

Calculate	the	bolt	tear-out	capacity	of	the	single	plate.
	-	Clear	Distance	at	First	Bolt	Row

	-	Clear	Distance	at	Rest	of	Bolts
	-	Single	Plate	Thickness

	-	Single	Plate	Tensile	Stress
	-	Calculated	Bolt	Group	Coefficient
	-	Number	of	Bolt	Rows

	-	Bolt	Bearing	Resistance	Factor
AISC	360-16	Chapter

J3.10	Eq.	(J3-6c) 	-	Design	Bolt	Tear-out	Capacity	of	Section

Determine	the	governing	bearing	and	tear-out	capacity	of	the	bolt	group	on	single	plate.
AISC	360-16	Chapter

J3.10	Eq.	(J3-6a) 	-	Design	bolt	bearing	capacity	of	single	plate

AISC	360-16	Chapter
J3.10	Eq.	(J3-6c) 	-	Design	bolt	tear-out	capacity	of	single	plate

AISC	360-16	Chapter
J3.10 	-	Governing	Design	Capacity

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	4:	Design	Capacity	of	the	Bolt	Group	in	Bearing	and	Tear-out	on	Beam	Web

Calculate	the	bolt	bearing	capacity	of	the	beam	web.
	-	Bolt	Diameter

	-	Beam	Web	Thickness
	-	Beam	Tensile	Stress

	-	Calculated	Bolt	Group	Coefficient
	-	Bolt	Bearing	Resistance	Factor

AISC	360-16	Chapter
J3.10	Eq.	(J3-6a) 	-	Design	Bolt	Bearing	Capacity	of	Section

Calculate	the	clear	distance	of	inner	bolts	on	beam	web.
	-	Bolt	Row	Spacing

	-	Vertical	Bolt	Hole	Dimension	at	Beam
	-	Clear	Distance	at	Rest	of	Bolts

Calculate	the	bolt	tear-out	capacity	of	the	beam	web.
	-	Clear	Distance	at	Rest	of	Bolts
	-	Beam	Web	Thickness
	-	Beam	Tensile	Stress
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	-	Calculated	Bolt	Group	Coefficient
	-	Bolt	Bearing	Resistance	Factor

AISC	360-16	Chapter
J3.10	Eq.	(J3-6c) 	-	Design	Bolt	Tear-out	Capacity	of	Section

Determine	the	governing	bearing	and	tear-out	capacity	of	the	bolt	group	on	beam	web.
AISC	360-16	Chapter

J3.10	Eq.	(J3-6a) 	-	Design	bolt	bearing	capacity	of	beam	web

AISC	360-16	Chapter
J3.10	Eq.	(J3-6c) 	-	Design	bolt	tear-out	capacity	of	beam	web

AISC	360-16	Chapter
J3.10 	-	Governing	Design	Capacity

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	5:	Design	Capacity	of	Single	Plate	in	Block	Shear

Calculate	the	net	area	of	the	single	plate	subject	to	tension.
	-	Single	Plate	Thickness

	-	Number	of	Bolt	Columns
	-	Bolt	Column	Spacing

	-	Horizontal	Edge	Distance	on	Single	Plate
	-	Horizontal	Bolt	Hole	Dimension	at	Plate

	-	Net	Area	Subject	to	Tension	(L-pattern)

Calculate	the	gross	area	of	the	single	plate	subject	to	shear.
	-	Single	Plate	Thickness

	-	Vertical	Edge	Distance	on	Single	Plate
	-	Number	of	Bolt	Rows

	-	Bolt	Row	Spacing
	-	Gross	Area	Subject	to	Shear	(L-pattern)

Calculate	the	net	area	of	the	single	plate	subject	to	shear.
	-	Single	Plate	Thickness
	-	Single	Plate	Depth

	-	Vertical	Edge	Distance	on	Single	Plate
	-	Number	of	Bolt	Rows

	-	Vertical	Bolt	Hole	Dimension	at	Plate
	-	Net	Area	Subject	to	Shear	(L-pattern)

Calculate	the	design	block	shear	capacity	of	the	single	plate.
	-	Single	Plate	Tensile	Stress

	-	Net	Area	Subject	to	Shear	(L-pattern)
	-	Uniformity	factor	for	multiple	line	of	bolts

	-	Net	Area	Subject	to	Tension	(L-pattern)
	-	Single	Plate	Yield	Stress

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

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

Result: PASS
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Demand	over	Capacity	Ratio

Check	No.	6:	Design	Capacity	of	Single	Plate	in	Shear

Calculate	the	gross	area	of	single	plate	subject	to	yielding.
	-	Single	Plate	Depth

	-	Single	Plate	Thickness
	-	Section	Gross	Area

Calculate	the	shear	yielding	capacity	of	the	single	plate.
	-	Single	Plate	Yield	Stress

	-	Section	Gross	Area
	-	Shear	Yielding	Resistance	Factor

AISC	360-16	Chapter
J4.2	Eq.	(J4-3) 	-	Design	Shear	Yielding	Capacity	of	Section

Calculate	the	net	area	of	single	plate	subject	to	rupture.
	-	Single	Plate	Thickness
	-	Single	Plate	Depth

	-	Number	of	Bolt	Rows
	-	Vertical	Bolt	Hole	Dimension	at	Plate

	-	Section	Net	Area

Calculate	the	shear	rupture	capacity	of	the	single	plate.
	-	Single	Plate	Tensile	Stress

	-	Section	Net	Area
	-	Shear	Yielding	Resistance	Factor

AISC	360-16	Chapter
J4.2	Eq.	(J4-4) 	-	Design	Shear	Rupture	Capacity	of	Section

Determine	the	governing	shear	capacity	of	the	single	plate.
AISC	360-16	Chapter

J4.2	Eq.	(J4-3) 	-	Design	shear	yielding	capacity	of	single	plate

AISC	360-16	Chapter
J4.2	Eq.	(J4-4) 	-	Design	shear	rupture	capacity	of	single	plate

AISC	360-16	Chapter
J4.2 	-	Governing	Design	Capacity

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	7:	Connection	Detailing	Limitations	at	Support	Side

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

Maximum	Fillet	Weld	Size	per	Beam	Clearance 8.000 0.500 0.063 PASS

Result: PASS
Demand	over	Capacity	Ratio

Check	No.	8:	Design	Capacity	of	Weld	to	Support	Web

Calculate	the	maximum	fillet	weld	size	in	16th	of	an	inch	for	base	metal	check.

	-	Single	Plate	Thickness
	-	Single	Plate	Tensile	Stress
	-	Column	Web	Thickness
	-	Column	Tensile	Stress

AISC	15th	Ed.	Part	9	Eq.
(9-2) 	-	Maximum	Fillet	Weld	Size	for	Base	Metal	Strength
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Calculate	the	total	effective	weld	length	for	NS/FS	fillet	welds.
	-	Fillet	Weld	Size
	-	Single	Plate	Depth

	-	Maximum	weld	length	reduction
	-	Total	Effective	Length	of	Weld

Calculate	the	design	capacity	of	weld	in	shear.
	-	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
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REFERENCES CALCULATIONS RESULTS

Summary	of	Checks

Design	Checks Demand Capacity DCR Result

Connection	Detailing	Limitations	at	Beam	Side 2.667 3.000 0.889 PASS

Design	Capacity	of	the	Bolt	Group	in	Shear 400.000 1121.549 0.357 PASS

Design	Capacity	of	the	Bolt	Group	in	Bearing	and	Tear-out	on	Single	Plate 400.000 2851.875 0.140 PASS

Design	Capacity	of	the	Bolt	Group	in	Bearing	and	Tear-out	on	Beam	Web 400.000 2303.438 0.174 PASS

Design	Capacity	of	Single	Plate	in	Block	Shear 400.000 495.422 0.807 PASS

Design	Capacity	of	Single	Plate	in	Shear 400.000 494.813 0.808 PASS

Connection	Detailing	Limitations	at	Support	Side 0.500 8.000 0.063 PASS

Design	Capacity	of	Weld	to	Support	Web 400.000 453.830 0.881 PASS


