Appendix E

Braced Frame Connection Calculations
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Project |AE482
Date 4/8/2008
Engineer |Steve Reichwein

Brace to Girder Connection - LRFD

Fy beam S0 ksi Eolt Dia. 075 |in Lweld 12 n
Fu beam 65 ksi #Rows of Bolts 2 tweld 5 118 in
Fy, plate 36 ksi #Bolts/Row 5 [:] 375 Deg
Fu,plate 58 ksi Plate t {ea) 0.5 [in Whitmore
Erace W12K53 Flate w 9 lin Section
Girder W14X145 Gusset Plate t 05 lin Length 18 in
Brace Limit States

Tengion Yiglding ©Rn=0.9 Fy Ag

PRn T702.0 kips
Tension Rupture DRn =75 Fu{ Ag - Abolis)

@©Rn 2329396575 kips

Block Shear DRn=75{ .6 xFuxAmw +FuxAnt) = .75 ( .6 x Fy x Agv + Fu x Ant)
PRn 24219 Kips  Anv 6.98625
Ant 0.77825
Agy 9315
Bolt Limit States

Bolt Shear/Row

om 79.6 kips
Bearing on Beam/Row
@m 60.5475 kips
Bearing on Plates/Row
om 156.6 kips
Tearout on Beam/Row
Edge Bm @m 4414821875 kips
Other Bm om 882054375 kips
Tearout on Plates/Row
Edge Plate om 127 96875 Kips
Cther Plate @m 228.375 kips
@©Rn Beam 2863392135 kips
PRn Plate 293 kips
FPlate Limit States
Tension Yielding DRn =05 Fy Ag
PRn 291.6 kips
Tension Rupture DRn =75 Fu{ Ag - Abolis)
PRn 315.375 kips
Block Shear DRn=75{ .6 xFuxAmw +FuxAnt) = .75 ( .6 x Fy x Agv + Fu x Ant)
PRn 2425 Kips  Anv 10125
Ant 0.545875
Agy 135
Gusset Plate Limit States
Tension Yielding DRn =039 Fy Ag
PRn 291.6 kips
Tension Rupture DRn =75 Fu{ Ag - Abolis)
PRn 353.4375 Kips
Block Shear RN =75{ .8 x Fux Anv + Fux Ant) £ 75 ( .6 x Fy x Agv + Fu x Anf)
PRn 4850 kips  Anv 20.25
Ant 1.08375
Agy 27
Weld Limit States
Base Meta DRn=75x 6xFuxtxLlweld
PRn 765.18 Kips
Weld Rupture DRn = 1.382 x Lweld x tweld(1/16") x (1 + .5 (sin 8)"1.5)
PRn 206.68 kips
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[Project [AE482
Date 4/8/2003
Engineer |Steve Reichwsin

Brace to Girder Gonnection = LRFD

Fy.beam S0 ksi Bolt Dia. 0.75 |in Lweld 24 n
Fu,beam 65 ksi #Rows of Bolts 2 fweld 5 1MEin
Fy plate 36 ki #Bolts/Fow B =] 375  |Deg
Fu plate 58 ksi Plate t (=a) 0.75 |in Whitmeore
Brace W12KBT Plate w 9 |in Section
Girder WH4x14s Gusset Plate t 15 lin Length 18 in
Brace Limit States
Tengion Yielding DRn =095 Fy Ag
$Rn 1152.0 kips
Tension Rupture RN =75 Fu{ Ag - Abolts)
$Rn S98.7840625 kips
Block Shear DRN =75 (.6 x Fux &nv + Fux Ant) = .75 ( .6 x Fy x Agv + Fu x Anf)
$Rn 429316875 kips  Anv 12.74625
Ant 1.15875
Agv 16.995
Bolt Limit States
Bolt Shear/Row
om 79.6 kips
Bearing on Beam/Row
@m 90.3825 kips
Beanng on Plates/Row
om 2349 Kips

Tearout on Beam/Row

Edge Brm @m 6530390625 kips
Cther Bm @m 131.8078125 kips
Tearout on Plates/Row
Edge Plate om 191953125 Kips
Cther Plate @m 342.5625 kips
©Rn Beam 453.9029063 kips
@DRn Plate 4776 Kips
Flate Limit States
Tension Yiglding RN =09 Fy Ag
@Rn 4374 kips
Tension Rupture @Rn=.75 Fu{ Ag - Abolts)
@R 473.0625 kips
Block Shear ORn =75 6% Fux Amv+ Fux Ant) = 75 { .62 Fy ¥ Agv + Fu x &nt)
$Rn 4723 kips  Anv
Ant
Agw
Gusset Plate Limit States
Tension Yielding ©Rn =029 Fy Ag
$Rn 8748 kips
Tension Rupture DRn =75 Fu{ Ag - Abolts)
$Rn 1060.3125 kips
Block Shear DR =75 { .6 x Fux Anv + Fux Ant) = .75 { .6 x Fy x Agv + Fu = Anf)
@®Rn 4723 Kips  Anv
Ant
Agw
Weld Limit States
Base Meta DRn =75 x Gx Fux txLweld
$Rn 1530.36 Kips
Weld Rupture ©Rn = 1.352 x Lweld x tweld{1/16") x (1 + 5 (sin §*1.5)
$Rn 413.37 kips
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Project  |AE4a2
Date 4/8/2008
Engineer |Steve Reichwein
Brace to Girder Connection - LRFD
Fy beam 50 kai Ealt Dia. 0.75 in Lweld 22 n
Fu beam 65 ksi #Fows of Bolts 2 ftweld 8 118in
Fy.plate 36 ksi #Bolts/Row 8 [:] 375 Deg
Fu plate 58 ki Flatz t (2a) 1.25 in Whitrnors
Erace WA12X 106 Flats w 9 [in Section
Girder W4X 145 Gusset Plate t 15 lin Length 18 in
Brace Limit States
Tengion Yielding oRn=039FyAg
©RN 1404.0 kips
Tension Rupture DRNn =75 Fu (| Ag - Aboltz)
TRn 875769375 Kips
Block Shear DRN =75 { .6 xFux v+ FuxAnt) = 75 [ .6 x Fy x Agv + Fux Anf)
RN GEI.09373 kips  Anv 20.5875
Ant 1.3725
Agv 2745
Bolt Limit States
Bolt Shear/Row
om 79.6 kips
Beanng on Beam/Row
om 107.055 kips
Beanng on Plates/Row
@m 301.5 kips
Tearout on Beam/Row
Edge Bm 2m 78.06093735 Kips
Cther Bm om 156.1215875 kips
Tearout on Plates/Row
Edge Plate om 319.921575 kips
Cther Plats om 570.9375 kips
©Rn Beam 6352608375 Kips
RN Plate 536.8 kips
FPlate Limit States
Tension Yielding P®Rn=08FyAg
©RN 729 kips
Tension Rupture RN = 75 Fu{ Ag - Abolis)
@RN TEE.437E kips
Block Shear DRN =75 { .6 xFux v+ FuxAnt) = 75 [ .6 x Fy x Agv + Fux Anf)
PR 1160.6 kips  Anv 42,1875
Ant 1.367188
Agv 1125
Gussat Plate Limit States
Tension Yielding TRn=05FyAg
©RN 874.8 kips
Tension Rupture RN = 75 Fu{ Ag - Abolis)
TRn 10603125 kips
Block Shear DRN =75 { .6 xFux v+ FuxAnt) = 75 [ .6 x Fy x Agv + Fux Anf)
RN G18.1 kips  Anv 23.3125
Ant 1.640625
Agv 2375
Wald Limit States
Base Metal DRn =75 x 6 xFuxtxLweld
©RN 1402.83 kips
Weld Rupture ORn = 1.392 x Lwald » twald(1/16") x (1 + 5 (sin8)*1.5)
©RN 606.27 kips
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Project |AF432
Date 4/8/2008
Engineer |Steve Reichwein

Brace to Girder Connection - LRFD

Fy.beam S0 ksi Bolt Dia. 0.75 |in Lweld 30 n

Fu beam BS ksi #Rows of Bolis 3 ftweld 8 118 in
Fy plate 36 ksi #Bolts/Row 7 ] 375 Deg
Fu plate 58 ksi Plate t {ea) 2 |in Whitmore

Brace W12X136 Plate w I [11] Section

Girder WA4X145 Gusset Plate t 25 |in Length 18 in

Brace Limit States

Tension Yielding TRn=09Fy Ag )
@Rn 17955 kips
Tengion Rupture ©Rn =75 Fu { Ag - Abolts)

PRn 1433.553435 kips

Block Shear ©Rn=.75{ 6 x Fux Anv + Fux Ant) = 75 (.6 x Fy x Agv + Fux Ant)
©Rn 8443865623 kips  Anv 231075
Ant 345825
Agv 30.81
Bolt Limit States

Bolt Shear/Row

om 119.4 kips
Bearing on Beam/Row
om 207.9675 kips
Bearing on Plates/Row
om 939.6 kips
Tearout on Beam/Row
Edge Bm @m  151.6428685 kips
Cther Bm @m  303.2850375 kips
Tearout on Plates/Row
Edge Plate om TET.B125 kips
Other Plats S 1370.25 kips
Rn Beam 835.5 kips
®Rn Plate 8358 kips
Plate Limit States
Tension Yielding RN =0%Fy Ag
$Rn 1186.4 kips
Tension Rupture ©Rn = .75 Fu { Ag - Abolts)
@Rn 1108.25 kips
Block Shear RN =75( 6 x Fux Anv + Fux Ant) = 75 [ .6 x Fy x Agv + Fux Ant)
PRn 1698.4 kips  Anv 73125
Ant 2734375
Agv a7.s
Gusset Plate Limit States
Tension Yielding RN =0.9Fy Ag
@Rn 1458 kips
Tension Rupture RN =75 Fu{ Ag - Abolis)
$Rn 1872.03125 kips
Block Shear DRN=_75( .6 x Fux &nv + Fux Ant) = 75 ( .6 x Fy x Agv + Fu x Ant)
@Rn 208.7 kips  Anv 36.3625
Ant 2734375
Agv 4875
Weld Limit States
Base Mata DRN=T75x 6 xFuxtxLweld
PRn 1912.95 Kips
Weld Rupture @R = 1.382 x Lweld « tweld{116") x (1 + .5 (sin &)*1.5)
DR 326.74 kips
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Project  [AE432

Date A/8/2008

Engi Steve Reichwein

Brace to Girder Connection - LRFD

Fy. beam s0 ksi Bolt Dia. 075 [in Lweld 38 n
Fu,beam 65 ksi #Rows of Bolts 4 tweld 8 116 in
Fy plate 36 ksi #Bolts/Fow 7 [z} 3rs Deg
Fu,plate 58 ksi Plate t (ea) 225 |in Whitmare

Brace W12X170 Plate w 9 in Section

Girder W14X145 Gusset Plate t 3 in Length 18 in

Brace Limit States

Tension Yielding

Tension Rupture

Block Shear

Bolt Limit States

Bolt Shear/Row

Bearing on Bean

Bearing on Plate:

Tearout on Bean
Edgs BEm
Cther Bm

RN

RN

@Rn

@m

WRow
@m

=/Row
&m

WRow
om
@m

Tearout on Plates/Row

Edge Plate
Cther Plate

©Rn

om
om

Beam

PRn Plate

Plate Limit States

Tengion Yielding

Tension Rupture

Block Shear

Gusset Plate Limit States

Tension ‘Yielding

Tension Rupture

Block Shear

@R

RN

@Rn

RN

RN

BoE

@©Rn=0%Fy Ag

2250.0 Kips

RN =75 Fu { Ag - Abolis)

2176.2 Kips

DR =75 BxFuxdnv+FuxAnt) = 75 ( .6 x Fy x Agv + Fu x Anf)

1125.54 kips

159.2 kips

336.96 kips

1409.4 kips

2457 kips
491.4 kips

1151.71875 Kips
2055375 Kips

1114.4 kips
1114.4 kips

©Rn=0%Fy Ag

1312.2 kips

Any 25.08
Ant 6.24
Agy 744

RN =75 Fu { Ag - Abolis)

1076.625 kips

DR =75 BxFuxdnv+FuxAnt) = 75 ( .6 x Fy x Agv + Fu x Anf)

1635.7 kips

©Rn=0%Fy Ag

17496 kips

Anv 63.8125
Ant 4921875
Agy 87.75

RN =75 Fu { Ag - Abolis)

1852.25 Kips

DR =.75 (.6 x Fux &nv + Fux Ant) = .75 (.6 x Fy x Agv + Fu x Ant)

@Rn 10304 kips  Anv 43.875
Ant 3.28125
Agy 58S
Weld Limit States
Base Meta ©Rn =75 % 6xFuxtxlweld
@®Rn 2423 .07 kips
Weld Rupture ORn = 1.352 x Lweld x tweld({1/16") x (1 + .5 (sin §)*1.5)
@Rn 1047.20 kips
[
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Project:  AE 482
Date: 4/8/2008
Enyineer. STEVE REICHWEIN

GUSSET PLATE CAPACITY (LRFD) . % : '
N N ) \:‘\.\.,
Fy= 36 ki )‘-\\\'\—\é} S . C/
Bolt Diameter= 075 In NN X~
#of Rows of Bols= 1 AR A (P\ . __,.-3»\\ /
Lb- 18 in / ¥, PN A B,
Gussetpl| Brace | JRNPL | oRnyid | RML [0RNDS.| oFn | y/~ KN AN
() | size k) (k) k) k) k| W, — e TN
VI 14 4273 | 6075 | 75785 | 66411 | 42729 ’*‘\{’q\ AN Y ’Q T
0625 | W2 | 3133 | A155 | 5A0.35 | A46E1 | 31334 >Ny X L Ve
W10 | 2849 | 405 | 48598 | 39224 | 78486 ol TN GO I 61 TR
V14 4489 5832 | 71367 | 60119 | 24885 GUSSET PLATZ WITH WHITMORE SECTION 14 GUSSET sl Pﬁ(wu%nwm- SECTHN N GUESET
073 V2 | 4114 | 5346 | 64842 | 53534 | 41143 | o Lowi fon BUCING OECK = (LIALLY/ COERWIVELT USE LS FOR SHPLCTY.

N 17 0.6 74 0/ A = R OF WHTHORE SECTION THWT 15 T THE CO1LIWY
wio 374.0 1E6 5831 17069 71.01 o = AREL OF ATMORE SEETON THT 3 IO THE EEAL

W14 6545 TTT6 | 95196 | 80188 | E5453 | rop skscw cicks OF THE GeITMORE SECION, TME JREA CF THE BEAY AND COLINK CN BE LTLZED, A5 WELL 43

1 w12 600.0 7128 854 56 7458 £49 .09 THE 1IELD STRESS OF THE BE&M OF COLUMK, |E. #n= ﬂ|.'.\.fr_\':jl—m;:Pr_t.;HA;_I[F\‘ol]}. t_\'lEE\HE UMY B_?ﬁl[rﬂ[u
o 5454 648 777 56 677 58 Fa54d hw::}i IS 10 THE COMMECTONCOLUMY WER PEREBDEULAR T0 GUSSET). THE WHINMORE SECTION WUST 3 TRINCARED,
W14 8528 972 118945 | 100198 | 85279
1.25 w2 817 851 1080.70 | 893.23 | 78172
W10 710.7 810 97195 | 78448 | 71086
Viid 1046.6 1166.4 | 1427.34 | 1202.37 | 1046.63
14 w12 9594 10682 | 12¢6.84 | 1071.87 | 95043
w10 8722 972 1166.34 | 941.37 87221

W14 1237.8 13608 | 166523 | 140277 | 123778
1.75 w2 1134.8 12474 | 191298 | 125052 | 113463
W10 1031.5 1134 1360.73 | 1088.27 | 103148
V4 14271 15552 | 1903.13 | 1603.16 | 1427.13
2 w12 1308.2 14256 | 172913 | 1429.16 | 130820
wio 1188.3 1298 158513 | 125516 | 1189.2T
wid 1615.2 17496 | 2141.02 | 1802.56 | 161524
225 w2 1480.6 1603.8 | 194527 | 160781 | 148054
w10 1346.0 1458 1749.52 | 141206 | 134604
w14 1802.5 1944 2378.91 | 2003.95 | 180249
25 W12 1652.3 1732 2161.41 | 1786.45 | 165228
w10 1502.1 1620 1943.91 | 1568.95 | 150207
w14 198%.1 21384 | 2616.80 | 2204.35 | 1989.09
2735 wWi2 1823.3 1960.2 | 2377.95 | 1965.10 | 1823.33
W10 1657.8 1732 213830 | 172585 | 165757
W4 21762 | 2332.8 | 285469 | 240474 | 217519
3 W12 1993.9 | 21384 | 2553.69 | 2143.74 | 1993.93
W10 1812.7 1944 232289 | 1862.74 | 1812.66
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Project: AE 482
Date: 4/8/2008
Engineer: STEVE REICHWEIN

CLAW ANGLECAPACITY (LRFD)

Fy= 36 ksi
Bolt Diameter = 0.75 in
# Angles per Conn = 4
b Rn Angle Group (k)
# of Bolts 3 | 4 | 5 | 6 | 7 | 8
Angle
L3X3X1/2 356.4 356.4 356.4 356.4 356.4 356.4
L3X3X7/16 314.9 314.9 314.9 314.9 314.9 314.9
L3X3X3/8 273.5 273.5 2735 273.5 273.5 273.5
L3X3X5/16 230.7 230.7 230.7 230.7 230.7 230.7
L3X3X1/4 186.6 186.6 186.6 186.6 186.6 186.6
L3X3X3/16 141.3 141.3 141.3 141.3 141.3 141.3
L3 1/2x3 1/2x1/2 401.2 423.8 423.8 423.8 423.8 423.8
L3 1/2x3 1/2x7/16 351.1 374.5 3745 374.5 374.5 374.5
L3 1/2x3 1/2x3/8 300.9 324.0 324.0 324.0 324.0 324.0
L3 1/2x3 1/2x5/16 250.8 272.2 272.2 272.2 272.2 272.2
L3 1/2x3 1/2x1/4 200.6 220.3 220.3 220.3 220.3 220.3
L4X4X3/4 601.8 703.7 703.7 703.7 703.7 703.7
L4X4X5/8 501.5 597.5 597.5 597.5 597.5 597.5
L4X4X1/2 401.2 486.0 486.0 486.0 486.0 486.0
L4X4X7/16 351.1 427.7 427.7 427.7 427.7 427.7
L4X4X3/8 300.9 370.7 370.7 370.7 370.7 370.7
L4X4X5/16 250.8 311.0 311.0 311.0 311.0 311.0
L4X4X1/4 200.6 250.1 250.1 250.1 250.1 250.1
L5X5X7/8 7021 976.2 1039.4 1039.4 1039.4 1039.4
L5X5X3/4 601.8 836.7 904.6 904.6 904.6 904.6
L5X5X5/8 501.5 697.3 764.6 764.6 764.6 764.6
L5X5X1/2 401.2 557.8 620.8 620.8 620.8 620.8
LEX5X7/16 351.1 488.1 548.9 546.9 5.6.9 545.9
L5X5X3/8 300.9 418.4 473.0 473.0 473.0 473.0
L5X5X5/16 250.8 348.6 397.9 397.9 397.9 397.9
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