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25 Bolt prying action

Prying action on a bolted tee or angle flange: flange, connection, bolt and web checks.

Inputs
Symbol Value Unit  Description
Fup 830 MPa Tensile strength of bolt
d 20 mm  Diameter of bolt
n 4 Number of bolts
g 80 mm  Gauge of bolts
D 100 mm  Pitch of bolts
L 300 mm  Length of the member
fy 300 MPa Yield strength of member
Py 273 kN Factored axial load
o} 0.9 Resistance factor, member
dp 0.8 Resistance factor, bolts
section  W920x223 Tee or W section
Figures

g =80 mm

ti23.9

b=32.05 mm
w .9 mm

P=273kN

Section through the tee, with the two prying lever arms as the calc computes them.
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by =304 mm

g =80 mm

L 3

Plan on the flange: the bolt pair and the tributary length the calc divides by.

Checks
Name Check Result
Geometry valid g<by = 80 mm <304 mm PASS
Flange adequate tpmin <t = 11.19 mm <239 mm PASS
Connection adequate Py < F, = 273 kN <699.4 kN PASS
Bolt adequate Tw <Typ, = 68.25 kN <156.5 kN  PASS
Web adequate P <P. = 273 kN <1.288 MN PASS
Results
Quantity Description Value Unit
tp,min Minimum flange thickness, with prying fully developed 11.19 mm
tp max Flange thickness at which prying can be disregarded 14.93 mm
F. Factored connection capacity 699.4 kN
T Factored bolt tensile resistance 156.5 kN
P, Factored web tensile resistance 1.288 MN
Derivation

bo = 304 mm
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Width of flange or horizontal leg

t =239 mm

Thickness of flange

w =159 mm

Thickness of web

d
W=b——
2

= 32.05 mm — 20 mm

2

= 22.05 mm

a:min(bO;g,1.25.b>

. (304 mm — 80 mm
= min 5

,1.25-32.05 mm)

= 40.06 mm

/— J—
a —a+2

20
= 40.06 mm + mm

2

= 50.06 mm

d =d+2 mm
=20 mm + 2 mm

=22 mm

P
Pp="-L CISC HSB Cl. 6.3
n

273 kN
4
= 68.25 kN
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d/
0=1—-— CISC HSB Cl. 6.3 (net over gross section)
22 mm

100 mm
=0.78

075 ¢y Fypy - - d?

B 4

~0.75-0.8-830 MPa - 7 - (20 mm)®
B 4

Ty, CL 13.12.1.3

= 156.5 kN

4. -1 GPa
K=———— CISC HSB Eq. 6.13
o-p- fy
B 4.22.05 mm -1 GPa
~0.9-100 mm - 300 MPa

= 3.267

K-P
tpmin = b CISC HSB Eq. 6.13
’ (115-1)-1GPa

1+0.78-1)-1 GPa
=11.19 mm

_\/ 3.267 - 68.25 kN
R

K-P
tp max = b CISC HSB Eq. 6.13
’ (116-0)-1GPa

1+0.78-0)-1 GPa
= 14.93 mm

_\/ 3.267 - 68.25 kN
V

tp,min
t
~11.19 mm

23.9 mm
= 0.4683

tutilization -
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K-Trb _ . !
(t2-1 GPa 1) a

Qcy = S - (a’ + b’)
3.267-156.5 kN
(@i 1) 5006 mo
0.78 - (50.06 mm + 22.05 mm)

CISC HSB Eq. 6.12, 6.13

= —0.0937
a. = min (1, max (0, ae)) CISC HSB Cl. 6.3 (0 <= alpha <= 1)
= min (1, max (0, —0.0937))
=0
2
FT:?-(I%—(S-aC)-n-lGPa CISC HSB Eq. 6.13
(23.9 mm)?
=-——">".(140.78-0)-4-1GP
5267 U T ) :
= 699.4 kN
. Py
connectionytilization = -
F;
273 kN
©699.4 kN
= 0.3903
2K~be -1
ay = % CISC HSB Eq. 6.13
_3.26T:68.25 kKN _
(239 mm)?-1 GPa
B 0.78
= —0.7817
ap = min (1, max (0, ap)) CISC HSB Cl. 6.3 (0 <= alpha <= 1)
= min (1, max (0, —0.7817))
=0
b/ -0 - Qyp
Ty =Py - [1+ ————— CISC HSB Eq. 6.12
b b <+a’-(1—|—5-ab)> 4

:68.25kN~<1+ 22.05 mm-0.78 -0 >

50.06 mm - (1 + 0.78 - 0)
= 68.25 kN
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T;
BOltStrutilization — Tifz
~ 68.25 kN
~156.5 kN
=0.4362
P=¢-L-w-f, Cl 13.2 a) i)
=0.9-300 mm - 15.9 mm - 300 MPa
= 1.288 MN
Py
WebSt utilization — 55~
€ Tutilizat P,
273 kN
~ 1.288 MIN
=0.212
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