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Steel Beam ENERCALC, INC. 1983-2013, Build:6.13.8.31, Ver5.13.12.31
Lic. # : KW-06009396

Licensee : Bell Engineering
Description : W36X231 MAIN LONGITUDINAL BEAM

~ CODE REFERENCES S o
Calculations per AISC 360-05, IBC 2006, CBC 2007, ASCE 7-05
Load Combination Set : ASCE 7-05

Material Properties o ~
Analysis Method : Load Resistance Factor Design Fy : Stesl Yield : 50.0 ksi
Beam Bracing:  Beam bracing is defined as a sef spacing over all spans E: Modulus : 29,000.0 ksi
Bending Axis:  Major Axis Bending
Load Combination ASCE 7-05

Unbraced Lengths

First Brace starts at ft from Left-Most support
Regular spacing of lateral supports on length of beam = 40.0 ft

D(0.38) L(0.225) S(0.34)
v v v v v
s Sm‘ - p “ = o i = = o A T —
Applied Logqs_ \ E Sgrvice Io.'Eis entered. Load Factors will be applied for calcu!at_ifnﬂ

Beam self weight calculated anci -a-d_de'd to Idéds
Uniform Load : D =0.380, L=0.2250, S=0.340 k/ft, Tributary Width = 1.0 ft, (DEAD LOAS OF BRIDGE AND 25 PSF L)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.447:1 Maximum Shear Stress Ratio = 0.069 : 1
Section used for this span W36x231 Section used for this span W36x231

Mu : Applied 1,168.862 k-ft Vu : Applied 57.018 k
Mn * Phi : Allowable 2,617.236 k-ft Vn * Phi : Allowable 832.20 k
Load Combination +1.20D+0.50L+1.60S Load Combination +1.20D+0.50L+1.60S
Location of maximum on span 41,0001t Location of maximum on span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span# 1
Maximum Deflection
Max Downward L+Lr+S Deflection 1.280 in Ratio = 768
Max Upward L+Lr+S Deflection 0.000 in Ratio= 0 <360
Max Downward Total Deflection 2.667 in Ratio= 369
Max Upward Total Deflection 0.000 in Ratio = 0 <240
Overall Maximum Deflections - Unfactored Loads L _
Load Combination Span Max. ""Defl  Location in Span Load Combination Max. "+ Defl Location in Span
D+L+S o A 2.6674 41410 00000 0.000
Vertical Reactions - Unfactored Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 48.249 48.249 )
D Oniy 25.084 25.084
L Only 9.225 9.225
S Only 13.940 13.940
L+S 23.165 23.165
D+ 34.309 34.309
D+S 39.024 39.024
DH.+S 48.249 48.249
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Licensee : Bell Engineering

Description : W36X231 MAIN LONGITUDINAL BEAM
Steel Section Properties :  W36x231 B
Depth = 36.500 in 1xx = 15,600.00 in™4 J = 28.700 in*
Web Thick = 0.760 in Sxx 854.00 in"3 Cw = HHHHEE A in%6
Flange Width = 16.500 in R xx = 15.100 in
Flange Thick = 1.260 in Zx = 963.000 in*3
Area = 68.100 in"2 lyy = 940.000 in*4
Weight = 231.812 plf Syy = 114.000 in"3 Wno = 145.000 in"2
Kdesign 2210 in Ryy = 3.710 in Sw = 756.000 in*4
K1 = 1.563 in Zy = 176.000 in"3 Qf = 175.000 in*3
s = 4,400 in T = 4.300 in Qw = 476.000 in"3
Yeg = 18.250 in
1132
’f—"_’_,_,,..-o—-" ‘-‘s___\
- /‘__’,-—- ; o -
. e e
'_E % :}P’éﬁﬂm W%h\:‘:
& o] i ]
§ 298 ﬁﬂw w"“ﬁm%
[ ]
BEAM-—==
779 15.93 24.19 3239 4059 48.73 56.99 65,19 73.39 2159
Distance (ft)
E +1.40D B +1.2DD+D.5DL:++1.60L+1.60H B +1.200+1.60L+D.505+1.60H M +1.200+1.60L+D.5b0L ® +1.2DD+1.6DL+D.EDW M +1.20D+D.50L+1.6B5
{ +1.2DD+1.6D5+D.EDW W +1.200+D.50L++D.50L+1.60W B +1.200+D.5DL+D.5D5+1.60W W +1.200+D.50L+D.2D5+E B +D.SDD+1.6DW+1.60H W +0.S0D+E+1.6DH
| 58
| 29
= BEAM--=
2
29
= 7.79 1593 2413 3239 4059 4879 56.39 65,19 7333 2159
Distance {ft)}
W +1.40D B +1.20D+D.50L1+1.6DL+1.60H W +1.2DD+1.6DL+D.5D5+1.60H ® +1.20D+1.60L:++D.50L @ +1.20D+1.6D0L+D.BDW ¥ +1.2DD+D.SDL+1.6DS
W 4+1.200+1.6D5+0.E0W ® +1.200+D.5D0L++D.50L+1.60w B +1.200+D.50L+0.5D5+1.60W N +1.20D+D.5DL+D.2D5+E B +D.SDD+1.60W+1.60H B +D.S9DD+E+1.6DH
BEAM.—==
%%mm .wﬁ?E
a7 %_MT“M ——"“"'"’H‘ =
= 1.4 h [, %r “"% //
= N e W
T Mm _”_HM___‘,_.-—E""/
20 T ] ] ]
'\-..,,.____\
o ‘M-—-.,_,-M-//
: 738 15.17 22,96 3075 3854 4633 54.12 61.91 69.70 77.49
Distance (ft)

EDOnly MLOnly BSOnly B L+5S B D+L § D45 = D4L45

i
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~ Licensee : Bell Engineering

W12X40 CROSS BEAM @ 20' O.C. BEAM CARRYS TRUSS AND OUTSIDE STAGING

Calculations per AISC 360- 05 1BC 2006, CBC 2007, ASCE 7-05

Load Combination Set : ASCE 7-05
Material Properties

Analysis Method : Load Resistance Factor Design Fy: Steel Yield : - 50.0 ksi
Beam Bracing:  Completely Unbraced E: Modulus : 29,000.0 ksi
Bending Axis:  Major Axis Bending
Load Combination ASCE 7-05
DI{E]QIE]_[_A@.ISS) S5(6.8) D(3.2) L(4) D(7.6) L(4.38) S(6.8)
| | f |
Span=40f ~ ~ Span=120ft . Span=40f
W12x40 W12x40 WH12x40
7 Apphed Loads _ Service loads o_antered. Load ngors will be applied fo_r_ calculations.
Beam self welqhi calculated and added to loads
Load(s) for Span Number 1
Point Load : D=7.60, L=4.380, S=6.80k @ 1.20 f
Point Load: D=3.20, L=40k@0.01
Load(s) for Span Number 3
Point Load: D=7.60, L=4.380, S=680k@4.01
Point Load : D=3.20, L=40k@0.01t
DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.476: 1 Maximum Shear Stress Ratio = 0.284 : 1
Section used for this span W12x40 Section used for this span W12x40
Mu : Applied 96.021 k-ft Vu : Applied 29.959 k
Mn * Phi : Allowable 201.602 k-ft Vn * Phi : Allowable 105.315 k
Load Combination +1.20D+1.60L+0.505+1.60H Load Combination +1.20D-+1.60L+0.505+1.60H
Location of maximum on span 0.0001t Location of maximum on span 4000 ft
Span # where maximum occurs Span#2 Span # where maximum occurs Span# 1
Maximum Deflection
Max Downward L+Lr+S Deflection 0.259 in Ratio = 370
Max Upward L+Lr+S Deflection -0.165 in Ratio = 873
Max Downward Total Deflection 0.443 in Ratio= 217
Max Upward Total Deflection -0.279 in Ratio = 515
_ Overall Maximum Deflections - Unfactored Loads o o
Load Combination Span Max."-" Defl  Location in Span Load Combination Max. "+ Defl  Location in Span
D458 1 - 0.4432 0.000 ) 0.0000 6076
2 0.0000 0.000 D+H.+S -0.2795 6.076
DH+S 5] 0.4362 4.000 0.0000 6.076
Vertical Reactions - Unfactored _ Support notation : Far leftis #1_ Values in KIPS
~ Load Combination Support 1 Support 2 Support 3 Support 4
Overall MAXimum 26,900 25856
D Only 11.505 10.892
L Only 9.275 7.485
S Only 6.120 7.480
L+S 15.395 14.965
D+ 20.780 18.376
D+S 17.625 18.372
D+H.+S 26.900 25.856
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Steel Beam ENERCALC, INC. 1983-2013, Build:6.13.8.31, Ver:6.13.12.31
Lic, # : KW-06009396

Licensee : Bell Engineering
Description : W12X40 CROSS BEAM @ 20' O.C. BEAM CARRYS TRUSS AND OUTSIDE STAGING

_ Steel Section Properties : W12x40

Depth = 11.900 in I xx = 307.00 inM J = 0.906 in™
Web Thick = 0.295 in Sxx 51.50 in"3 Cw = 1,440.00 in*6
Flange Width = 8.010 in R xx = 5.130 in
Flange Thick = 0515 in Zx = 57.000 in"3
Area = 11.700 in*2 lyy = 44,100 in"4
Weight = 39.827 plif Syy = 11.000 in*3 Wno = 22.800 in"2
Kdesign = 1.020 in Ryy = 1.940 in Sw = 23.500 in*4
K1 = 0.875 in Zy = 16.800 in*3 Qf = 11.300 in*3
rts = 2210 in T = 2.140 in Qw = 27.800 in"3
Yeg = 5.950 in
BEAM-— = oo
g 49 i 7\\\ ﬂ://;
S e
= 73 e -
\'_ MM ::r_.:-wr-—-—m’/’
[ ————
e 1.92 390 567 785 362 1159 13.57 15.54 17.47 13.44
Distance (ft)
B +1.4DD W +1.2DD+D.5DLi+1.6DL+1.6DH = +1.ZDD\+L§DL+EI.SDS+1.BDH B +1.20D+1 6DL+D.5DL o +1.2DD+1.6DL«+D EDW ¥ +1.20D+D.5SDL+1.6D5
+1.200+1.605+D.8D0wW & +1.ZDD+D.5DLi+D.SOL+1.60W B +1,200%D.50L+0.505+1.60W W +1.2DC+D.50L4+D.2D5+E B +D.9DD+1.6DW+1.6DH W +D.20D+E+1.6DH
23 Pr— 1
===
9 y e
o BEAM-—-==
= 4 E
&
-17
ia 192 3.0 567 7.65 962 11.59 1357 1554 1747 19.44
Distance (ft)
o +14DD W +1.2DD+0.50L1+1.6DL+1.60H M +1.2DD+1.6DL+D.505+1.60H m +1.200+1.6DL1+D.5DL B +1.2DC+1.60L:+D.8EDW W +1.2D0+D.5DL+1.6D5
* +1.2DD+1.6D5+D.EDW = +1.20D+D0.5DL++D.5DL+1.60W B +1.Z200+D0.50L+0.5D5+1.60w B +1.200+D.5DL+D.2D5+E B +D.90C+1.60W+1.60H B +D.SDD+E+1.BDH
0.29

f—""—/—ﬁ o
0.10 B %w\\\

BEAM---=

-0.08

027 / B

Defl {in)

-0.45
1.92 3.90 567 7.65 9.62 1159 1357 15.54 1777 19.75

Distance {ft)
EDOnly B LOnly W SOaly M L+S B D+L B D+5 = D4+L+5
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Steel Column ENERCALC, INC. 1983-2013, Build:5.13.8.31, Ver:5.13.12.31
Lic. # : KW-06009396 Licensee : Bell Engineering
Description : PIER #3 COLUMN (WORST CASE COLUMN DUE TO HIGHER LOADS AND TALLER COLUMN)

Code References

Calculations per AISC 360-05, IBC 2006, CBC 2007, ASCE 7-05
Load Combinations Used : ASCE 7-05

General Information 7 -
Steel Section Name : W8x31 Overall Column Height 12.330 ft

Analysis Method : Load Resistance Factor Top & Bottom Fixity Top Pinned, Bottom Fixed
Steel Stress Grade A-529, Carbon Steel, Fy = 50 ksi Brace condition for deflection (buckling) along columns :
Fy : Steel Yield 50.0 ksi XX (width) axis :
E : Elastic Bending Modulus 29,000.0 ksi Unbraced Length for X-X Axis buckling = 12.33 ft, K= 0.80
Load Combination : ASCE 7-05 Y-Y giepth axis ; ' _
Unbraced Length for Y-Y Axis buckling = 12.33 ft, K= 0.80
__ Applied Loads e aleh o ) Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 382.778 Ibs * Dead Load Factor
AXIAL LOADS ...
Axial Load at 12.330 ft, D = 35.110, L= 18.230, S=31.820 k
DESIGN SUMMARY Nl -
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.3214 :1 Maximum SERVICE Load Reactions ..
Load Combination +1.20D+0.50L+1.60S Top along X-X 0.0k
Location of max.above base 0.0 ft Bottom along X-X 0.0k
At maximum location values are . . . Top along Y-Y 0.0k
Pu ! 102.618 k Bottom along Y-Y 0.0k
0.9*Pn 319.280 k
Mu-x 0.0 k4t Maximum SERVICE Load Deflections . ..
0.9 *Mnx : 107.529 kit Alor;g T-Yd o 00in at 0.0ft above base
Musy 0.0 kit or load combination :
0.9 *Mny: 52.791 k-t Along X-X 0.0in at 0.0ft above base
for load combination :
PASS Maximum Shear Stress Ratio = 0.0 :1
Load Combination
Location of max.above base 0.0 it
At maximum location values are . ..
Vu : Applied 0.0 k
Vn * Phi : Allowable 0.0 k
Maximum Deflections for Load Combinations - Unfactored Loads _ i .
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance ) )
D Only 00000 in 0000 ft 0.000 in 0.000 ft
L Only 0.0000 in 0.000 ft 0.000 in 0.000 ft
S Only 0.0000 in 0.000 ft 0.000 in 0.000 ft
D+ 0.0000 in 0.000 ft 0.000 in 0000 f
D+S 0.0000 in 0.000 ft 0000 in 0.000 ft
DH+S 0.0000 in 0.000 ft 0.000 in 0.000 ft

~ Steel Section Properties : ~ W8x31
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Steel Column ENERCALC, INC. 1983-2013, Build:6.13.8.31, Ver5.13.12.31
Lic. # : KW-06009396 Licensee : Bell Engineering
Description : PIER #3 COLUMN (WORST CASE COLUMN DUE TO HIGHER LOADS AND TALLER COLUMN)

Steel Section Properties : W8x31
Depth = 8000 in I xx = 110.00 in*4 J = 0.536 in"4
Web Thick = 0.285 in S xx = 27.50 in*3 Cw = 530.00 in"6
Flange Width = 8.000 in R xx = 3470 in
Flange Thick = 0.435 in Zx = 30,400 in3
Area = 9.120 "2 lyy = 37.100 in™
Weight = 31.044 pif Syy = 9.270 in*3 Wno = 15.100 in"2
Kdesign = 0.829 in Ryy = 2.020 in Sw = 13.200 in*4
K1 = 0.750 in Zy = 14.100 in*3 Qf = 6.350 in"3
rts = 2.260 in T = 2.180 in Qw s 15.000 in*3
Yeg = 0.000 in

1 e g

8.00in
+
(=]
[}
(=X
b4
Height = 12.330 ft

¥ | v
e . 800m | Loads are total entered value. Arrows do not reflect absolute direction.
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ENERCALC, INC. 1983-2013, Build:6.13.8.31, Ver:6.13.12.31

Licensee : Bell Engineering

Steel Column

Lic. # : KW-06009396 _
Description : ABUTMENT NO 2 ROUTE 30

Code References

Calculations per AISC 360-05, IBC 2006, CBC 2007, ASCE 7-05
Load Combinations Used : ASCE 7-05

General Information

Steel Section Name : Wax31 Overall Column Height 10.280 ft

Analysis Method : Load Resistance Factor Top & Bottom Fixity Top Pinned, Bottom Fixed
Steel Stress Grade A-529, Carbon Steel, Fy = 50 ksi Brace condition for deflection (buckling) along columns :

Fy : Steel Yield 50.0 ksi X-X (width) axis :

E : Elastic Bending Modulus 29,000.0 ksi Unbraced Length for X-X Axis buckling = 10.28 ft, K = 0.80

Load Combination : ASCE 7-05 Y-Y (depth) axis :

Unbraced Length for Y-Y Axis buckling = 12.28 ft, K =0.80

Applied Loads

Column self weight included : 319.137 Ibs * Dead Load Factor
AXIAL LOADS ...
Axial Load at 10,280 ft, Xecc =
DESIGN SUMMARY
Bending & Shear Check Results

Service loads entered. Load Factors will be applied for calculations.

1.000in, Yecc= 1.000in, D=14.0,L.=9.10,5=1250k

PASS Max. Axial+Bending Stress Ratio = 0.1558 :1 Maximum SERVICE Load Reactions ..
Load Combination +1.20D+0.50L+1.60S Top along X-X 0.4329 k
Location of max.above base 10.211 it Bottom along X-X 0.4329 k
At maximum location values are . . . Top along Y-Y 0.4329 k
Pu 3 41,733 k Bottom along Y-Y 0.4329
0.9*Pn 344678 k i ;
Mu=x 3.411 kit Maximum SERVIC(I)E I{;;agzlz;(l)'l?cﬂon: 0 5899
0.9*Mnx: 111.418 Kkt Along Y-Y sl al -899ft  above base
My 3411 kit for load combination :D+L+S
09*Mn-y: 52.791 k-t Along X-X -0.01865in at 6.899ft above base
for load combination :D+L+S
PASS  Maximum Shear Stress Ratio = 0.007351 :1
Load Combination +1.20D+0.50L+1.60S
Location of max.above base 00 ft
At maximum location values are . . .
Vu : Applied 0.5028 k
Vn * Phi; Allowable 68.40 k

Maximum Deflections for Load Combinations - Unfactored Loads

Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
D Only ) 00073 in 6.899 ft 0.002 in 6.899 ft
L Only 0.0048 in 6.899 ft 0002 in 6.899 ft
S Only 0.0065 in 6.899 it 0.002 in 6.899 ft
D+L 00121 in 6.899 ft 0.004 in 6.899 ft
D+S 0.0139 in 6.899 ft 0.005 in 6.899 ft
D+H+S 0.0186 in 6.899 ft -0.006 in 6.899 ft
_ Steel Section Properties : W8x31
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Steel Column ENERCALC, INC. 1983-2013, Build:6.13.8.31, Ver#.13.12.31
Lic. # : KW-06009396 Licensee : Bell Engineering

Description : ABUTMENT NO 2 ROUTE 30

Steel Section Properties : wexdt -
Depth = 8.000 in | xx = 110.00 in™4 J = 0.536 in"4
Web Thick = 0.285 in S xx = 27.50 in"3 Cw = 530.00 in"6
Flange Width = 8.000 in R xx = 3.470 in
Flange Thick = 0.435 in Zx = 30.400 in"3
Area = 9.120 in"2 lyy = 37.100 in™4
Weight = 31.044 pif Syy = 9.270 in"3 Wno = 15.100 in*2
Kdesign = 0.829 in Ryy = 2.020 in Sw = 13.200 in™4
K1 = 0.750 in Zy = 14.100 in*3 Qf = 6.350 in*3
s = 2.260 in T = 2.180 in Qw = 15.000 in"3
Yeg = 0.000 in
|
N — T
Load 1 =
= X : 2
3 X <
o -
[}
E
| =
[
! T
\ |
Y v B
L 8.00in o Loads are total entered value. Arrows do not reflect absolute direction.
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| Steel Beam

Lic. # : KW-06009396

Description : LONGITUDINAL SUPPORT CROSS BEAM W 16X40

CODE REFERENCES

File = C:\Users\Ron\DOCUME~1\ENERCA~I\TOWNSE~1 EC6 |
ENERCALC, INC. 1983-2013, Build:6.13.8.31, Ver:6.13.12.31
Licensee : Bell Engineering

Calculations per AISC 360-05, IBC 20086, CBC 2007, ASCE 7-05
Load Combination Set : ASCE 7-05

Material Properties

Analysis Method : Load Resistance Factor Design Fy : Steel Yield : 50.0 ksi

Beam Bracing:  Completely Unbraced E: Modulus : 29,000.0 ksi

Bending Axis:  Major Axis Bending

Load Combination ASCE 7-05

D(35.11) L(18.28) S(31.82) D(35.11) L(18.28) S(31.82)
| l
|
L = s = =% -
S Span = 14.830 : W

W16x40

Service loads entered. Load Factors will be applied for calculations.

Applied Loads

Beam self weight caiculated and added to Ioads

Load(s) for Span Number 1
Point Load : D=35.110, L=18.280, S=31.820k @1.330 ft
Point Load : D=235.110, L=18.280, S=31.820k @ 13.50 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.760: 1 Maximum Shear Stress Ratio = 0.700 : 1
Section used for this span W16x40 Section used for this span W16x40

Mu : Applied 137.230 k-ft Vu : Applied 102.541 k
Mn * Phi : Allowable 180.635 k-ft V/n * Phi : Allowable 146.40 k
Load Combination +1.20D+0.50L+1.60S Load Combination +1.20D+0.50L+1.60S
Location of maximum on span 7.4151t Location of maximum on span 14.830 #
Span # where maximum occurs Span#1 Span # where maximum occurs Span#1
Maximum Deflection
Max Downward L+Lr+S Deflection 0.210 in Ratio= 845
Max Upward L+Lr+S Deflection 0.000 in Ratio = 0 <360
Max Downward Total Deflection 0.361 in Ratio= 493
Max Upward Total Deflection 0.000 ijn Ratio = 0 <240
Overall Maximum Deflections - Unfactored Loads
Load Combination Span Max. "' Defl  Location in Span Load Combination Max. "+'Defl  Location in Span
D+L+8 1 0.3607 7.489 0.0000 0.000
Vertical Reactions - Unfactored Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 85.508 85508
D Only 35.408 35.408
L Only 18.280 18.280
S Only 31.820 31.820
L+S 50.100 50.100
D+L 53.688 53.688
D+S 67.228 67.228
DHA+S 85.508 85.508

WP
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DESIGN CONSIDERATIONS FOR 3¢ . -

Table 7-1
Available Shear
Strength of Bolts, kips

| e
" loaded connections greater than 38 in., see

i}

mic

ase @
212 3

425
287

T

3

LW :

534 4

o574

Nominal Bolt Diameter, d, in. 53 34 g
Nominal Bolt Area, in.2 0.307 0.442 0.601
Load- Q| o WIQ | O Q| oM
ASD |LRFD | ASD |LRFD | ASD |LRFD
a20] 124 | 119 | 179 | 162 24§
166 | 249 | 239 | 358 | 325 | 48.
104 | 157 | 150 | 225 [(204) 307
209 | 313 | 301 | 451 | %09 | 613
104 | 157 | 150 | 225 | 204 | 307
009 | 313 | 301 | 451 [ 409 | 613
120 | 193 | 186 | 27.8 | 252 | 379
258 | 387 | 374 | 557 | 505 | 757
so7| sor| 811|122
119 | 179 | 162 | 244
™ Nominal Bolt Diameter, d, in. 1V 11s 19
Nominal Bolt Area, in.2 \ 0.994 1.23 1.48
F0 | oF
ast | Thvead | sy | (ks |Loze | ™ o | W/ | G | /2 Of
Desig. Cond. in — ————
ASD | LRFD ASD |LRFD | ASD |LRFD | ASD |LRFD
s | 268 | 403 | 332 | 498 | 400 | 599
0 \49‘5 \J =37 | 805 | 664 | 996 | 798 |120
. 418 | 627 | 503 | 755
36 [125 101|151
" 2.8 | 627 | 50.3 | 755
g36 125 |101  [151
o | 517 | 775 | 622 | 932
N \é__,’f,_,_,l_“z'“ el a35 [125 (108 [155  [124 186
Selmee o .- 166 | 250 | 200 | 30.0
: 332 | 499 | 400 | 60

120

126

743
43 °

4B

AISC Specification Table J3.2 footnote =

b\t v 8 Bolts” 163 p

o5
® . T

l%.m-n-: oF STEEL CONSTRUCTION
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Table 7-4
Available Bearing Strength at Bolt Holes
[o2 * 364 Based on Bolt Spacing
kips/in. thickness
= Z/WK%
Nominal Bolt Diameter, 4, in.
Bolt 5 3 7
T ) 1
W < Hole Type | Spacing, | Fu, ksi s . L
5,in. RiQ O mQ ory RIQ o, nlQ ]
-7": = ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | L&
_— 58 | 341 [ 511 [ 413 | 620 | 486 | 729 | 558 | =
STD 73 0y 65 | 382 | 573 | 463 | 695 | 544 | 817 | 626 o
SSLT T 58 | 435 | 653 | 522 | 783 | 609 4 | 674 |0
: 65 | 488 | 731 | 585 | 878 | 683 (02 756 | 112
_— 58 [2760 413 [348 | s22 {4240 631 |4z | A
— 3% | g5 | 309 |463 | 390 | 585 | 471 | 707 | 528 | 73
” 58 | 435 | 653 | 522 | 783 | 609 | 914 | 587 | =
- 65 | 488 | 731 | 585 | ars | 683 | 102 658 | =
_— 58 | 297 | 446 | 37.0 | 555 | 442 | 663 | 493 | 74
ovs 30p | g5 | 333 | 500 | 414 | 622 | 498 743 | 553 | &
2 58 | 435 | 653 | 522 | 783 | 60.9 | 914 | 609 | =
i 65 | 488 | 731 | 585 | 878 | 683 | 102 683 | 162
; - 58 362 | 544 | 435 | 653 | 508 | 781 58 | =
- 130 | g5 406 | 609 | 48 | 731 | 569 | 853| 650 | 2
- 58 | 435 | 653 | 392 | 587 | 283 | 424 | 174 | =
i 65 | 488 | 731 | 439 | 658 | 317 | 475 | 195 | =
i 58 | 284 | 426 | 344 | 517 | 405 | 607 | 465 | &
LSLT 13 dy 65 | 318 | 477 | 386 | 579 | 454 | 680 | 521 =
. 58 | 363 | 544 | 435 | 653 | 508 | 761 | 562 | =
n 65 | 406 | 609 | 488 | 731 | 569 | 853 | 630 | =
oo | oo | 88 435 | 653 | 522 | 783 | 609 | 914 | 696 |14
e | Tl g5 | 488 | 73.1 585 | 87.8 | 68.3 | 102 780 | 11
68 | 363 | 544 | 435 | 653 | 508 | 761 | 580 | &=
LSLT | s2sSwr | g5 | 406 |coo | 488 | 731 | 569 | 853 | 650
STD,
15 5 11 1
Spacing for full Slgg, 1%he Zhe 2 Sthe
. sy Py [Tows 2146 2Ths 213 3
Fe ] fﬂ”'l . SSLP 21!8 21/2 2?/3 35/15 i
LSLP 2135 3% 31555 4 &
Minimum Spacing? = 22/2d, in. 1Tl 2 25/46 2
STD = standard hole
" SSLT = short-slotied hole oriented fransverse to the line of force

SSLP = short-slotted hole oriented parallel to the line of force i
QVS = oversized hole b
LSLP = long-slotted hole oriented parallel to the line of force
LSLT = long-slotted hole oriented transverse fo the line of fo

ASD LRFp | Note: Spacing indicated is fr Znter o lot to the center of the adjacent hols =

_ see AISC Specification Sec S
" Q=200 | 0=075 |apecimal value has bee




DESIGN CONSIDERA'I'IONS FOR BOLT®
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Group A ' Table 7-3
Bolts Slip-Critical annections
Available Shear strength, Kips

(Class A Faying Surface, W= 0.30)

Group A Bolts

Hole Type " Loading

g = single shear

STD = standard hole
D = double shear

ovs = oversized hole

SSLT = short-slotted hole transverse 1o the line of force

SSLP = short-slotted hole parallel to the tine of force

LSL = long-slotted hole transverse or parallel to the line of force
Note: Stip-critical polt val

or bolts have been added

See AISC Specification Sections

are present. *

Eor Class B faying surfaces,

ues assume no mo
to distribute joads in the fillers.”
J3.8 and J5 for provisions when filless

multiply the tabulated available strength =

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




