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H NTB For Innerbelt Bridge Jobno. 49633 Sheet no.
Made by FDB Checked by SIL Backchecked by PDB
Date 9/22/2011 Date 9/22/2011 Date 9/23/2011

(Revised for Bolt Sealing)
Floorbeam Type A, 6'-0" Kneebrace

Bolt Cap Mg = -1086 ft-kips
57.4 kips - double shear V= 138 kips eh= 3.68 in Veh = 42.2 ft-kips
P= -71 kips ev= 30.8 in Pev = -182 ft-kips
Mc = Mg-Veh-Pev = -946 ft-kips
bolt row column X y x-xb y-yb (x-xb)*  (y-yb)* v rh r
4, 1 1 0.0 3.50 -1.68 -47.4 281 2249 3.71 229 23.2 rv : vert comp of bolt force
2 2 1 0.0 10.50 -1.68 -40.4 2.81 1634 3.71 199 20.2 rh : horiz comp of bolt force
5 3 1 0.0 17.50 -1.68 -33.4 2.81 1117 3.71 16.8 17.2
4 4 1 0.0 24.50 -1.68 -26.4 2.81 698 371 13.8 14.3
5 5 1 0.0 31.50 -1.68 -19.4 2.81 377 371 107 11.4 Bot Top Total
6 6 1 0.0 38.50 -1.68 -12.4 2.81 154 3.71 7.7 85 n 19 12 31
7 7 1 0.0 45.50 -1.68 -5.4 2.81 29 371 4.6 59 xb 1.71 1.63 1.68
8 8 1 0.0 52.50 -1.68 16 2.81 2 371 16 4.0 yb 31.5 817 50.9
9 9 1 0.0 59.50 -1.68 8.6 2.81 73 371 -1.4 4.0 Ip 7,033 557 26,115
10 11 1 0.0 72.00 -1.68 211 281 444 371 -6.9 7.8 m 10.7 -11.1
11 12 1 0.0 75.88 -1.68 249 281 622 371 -8.6 9.3 rh-rp 137 -4.2
12 13 i 0.0 79.75 -1.68 28.8 281 831 3.71 -10.2 10.9 P 204 -133 71
13 14 1 0.0 83.63 -1.68 327 2.81 1069 371 -11.9 125 V| 8456 53.0 137.6
14 15 1 0.0 87.50 -1.68 36.6 281 1338 3.71 -13.6 14.1 M -3056 -242 -12,523
15 16 1. 0.0 91.38 -1.68 40.4 2.81 1636 3.71 -15.3 15.7
16 1 2 3.25 0.00 1.57 -50.9 247 2594 5.12 24.4 25.0 maxr= 25.0 kips
17 2 2 3.25 7.00 157 -43.9 247 1930 5.12 21.4 22.0 DIC = 0.43
18 3 2 3.25 14.00 1.57 -36.9 2.47 1364 5.12 18.3 19.0
18 4 2 3.25 21.00 1.57 -29.9 2.47 896 5.12 153 et [ —— 1
20 5 2 3.25 28.00 1,57 -22.9 2.47 526 5.12 123 133
21 6 2 3.25 35.00 1.57 -15.9 2.47 254 5.12 9.2 105
22 7 2 3.25 42.00 1.57 -8.9 247 80 5.12 6.2 8.0 -—:=
23 8 2 3.25 48.00 1.57 -1.9 247 4 512 31 6.0 I
24 9 2 3.25 56.00 L5F 5.1 2.47 26 5.12 0.1 5.1 J'%—)' P T —
25 10 2 3.25 63.00 1.57 12.1 2.47 146 5.12 -3.0 5.9 v M v Mg
26 11 2 3.25 72.00 1.57 211 247 444 5.12 -6.9 8.6
27 12 2 3.25 75.88 157 24.9 2.47 622 5.12 -8.6 10.0
28 13 2 3.25 79.75 1.57 28.8 247 831 5.12 -10.2 11.4
29 14 2 3.25 83.e3 157 32.7 247 1068 5.12 -11.9 13.0 l —>|p
30 15 2 325 87.50 1.57 36.6 247 1338 5.12 -13.6 145 v M
31 16 2 3.25 91.38 1.57 40.4 2.47 1636 512 -15.3 16.1
Bot 325 599
Top 19.5 980
Total 52 1579 82 26,033
L )
Knee Brace Forces
Pd Positive Forces Shown
d
vd <
]
Vg L: in
H: in
H Pg= 204 kips
Pg vg= 84.6 kips
Mg = 3056 in-kips
Mg Pd=Vg= 84.6 kips
Vd=Pg= 204 kips
Md = Mg+PgH/2+VgL/2 = 8,704 in-kips
Knee Brace Web
T 0.625 in @ Diaph Vr= 725 kips D/C= 0.28
@ Gdr Vr= 1305 kips D/C= 0.06
@ Diaph bf: 12 in A= 37 in? fa= -2.29 ksi axial stress
tf: 1lin yf= 14.4 in fu= -18.5 ksi bending stress in flange
Fy: 50 ksi I= 6741 in* fow = 34.4 ksi bending stress in web D/C
Sf= 470 in® fi= -20.8 ksi Total flange stress 0.42
Sw= 253 in® = 32.1 ksi Total web stress 0.64
vf |
1
@ Girder bf : 0in A= 45,0 in? fa= -4.5 ksi
tf: 0in yb= 36.0 in fb= 5.7 ksi
[[= 19,440 in*
S= 540 in®
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Kneebrace Connection PL - Web Weld

Double Fillet Size : 0.3125 in Fexx : 70 ksi [ 0.80
Rr= 14.8 kfin L= 40 in Rr= 594 kips D/C= 0.34
Knee Brace - Diaphragm Connection
52 3.75in
: l row h d o
o -] o-— i[_ai7s] a2 127 bolt D : Lin
@ (-] 2 38.00 31,57 996 Ab= 0.785 jn?
L @ 3 34.25 27.82 774 Fub: 120 ksi
L] L] s 4 30.50 24.07 579
D |2 5 26.75 20.32 413 14 in
] L) 6 23.00 16.57 274 in
i [+ (=] 7 18.25 12.82 164 290 in®
@
= L] o 8 15.50 9.07 82 10
: o .‘“‘““g 9 11.75 5.32 28 n: 22
- : e 10 8.00 1.57 2 y= 18.4 in
O 1 2.50 0.00 0 Aby = 290 in?
A= 106 in?
@ d fa= -0.80 ksi 1= 8,407 in*
> fb= 36.6 ksi St= 238 in®
z Max Bolt Stress = 35.8 ksi Sc= 1307 in®
T - Max Bolt Tension, Tu = 28.1 kips
Bolt Shear, Pu = 9.3 kips
Bolt Shear Cap, &,R,, : 36.0 kips
by 0.80
Bolt Tensile Cap, §,T, = 55.4 kips D/C= 0.51
Girder connection PL
At interior girders, most of the floorbeam moment will be transferred directly from one floobeam to
the next.
Conn PL
Girder Depth, H : 8.2 ft b: 12 in
F= M/H= 100 kips t: 1.125 in
L: 2 ft Fy: 50 ksi
M=FL/2= 100 ft-kips tw: 1in
beff : IE:W = 9in
Conn PL Weld Capacity
Double Fillet Size : 0.3125 in Fexx = 70 ksi $ert 0.80 Rr= 14.8 kfin
Ls= 11in = 116.4 in
Llw= 94.4 in I= 96,730 in
horiz clip : 1in Ss= 1,966 in” - of Stiff weld
vert clip : 2in Sw= 2,048 in? - of web weld
M= -1086 ft-kips
V= 138 kips
P v v P
Me Me rnax, stiff weld shear due toM = 6.6 kfin stiff Weld D/C = 0.45
max. web weld shear due to M = 6.4 kiin
max. web weld sheardue to V= -1.5 kin
max resultant weld shear = 6.5 kiin Web Weld D/C= 0.44
| L |
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H NTB For Innerbelt Bridge Jobno. 49533 Sheet no.
Made by PDB Checked by SIL Backchecked by PDB
Date 9/22/2011 Date 9/22/2011 Date 9/23/2011
(Revised for Bolt Sealing)
Floorbeam Type A, 6'-0" Kneebrace
Bolt Cap ips Mg = 1107 ft-kips
kips - double shear V= 42 kips eh= 3.68 in Veh= 13.0 ft-kips
P= -8 kips ev 30.8 in Pev = -21 ft-kips
Mc = Mg-Veh-Pev = 1115 ft-kips
bolt row column x y x-xb y-yb (x-xb)*  (y-yb)* v h r
1 1 1 0.0 3.50 -1.68 -47.4 2.81 2248 2.22 -24.0 24.1 rv :vert comp of bolt force
2 2 1 0.0 10.50 -1.68 -40.4 2.81 1634 2.22 -20.4 20.6 rh : horiz comp of bolt force
3 3 1 0.0 17.50 -1.68 -33.4 2.81 1117 222 -16.9 17.0
4 4 1 0.0 24,50 -1.68 -26.4 2.81 698 2.22 -13.3 135
5 5 1 0.0 31.50 -1.68 -19.4 281 377 222 -9.7 9.9 Bot Top Total
6 6 1 0.0 38.50 -1.68 -12.4 281 154 222 -6.1 6.5 n 19 12 31
7 7 1 0.0 45.50 -1.68 -5.4 2.81 29 2.22 -2.5 3.4 xb 171 1.63 1.68
8 8 1 0.0 52.50 -1.68 1.6 2.81 2 222 1.1 25 yb 315 81.7 50.9
9 g 1 0.0 59.50 -1.68 8.6 2.81 73 2.22 4.6 5.2 Ip 7,033 557 26,115
10 11 1 0.0 72.00 -1.68 211 2.81 444 2.22 111 1.3 ] -9.7 16.0
11 12 1 0.0 75.88 -1.68 249 2.81 622 2.22 13.0 13.2 rh-rp| -16.1 5.0
12 13 1 0.0 79.75 -1.68 28.8 2281 831 2,22 15.0 15.2 P -184 192 8
13 14 1 0.0 83.63 -1.68 32.7 281 1069 2.22 17.0 17.1 v 25.6 16.7 42.3
14 15 1 0.0 87.50 -1.68 36.6 2.81 1338 2.22 19.0 19.1 M 3602 285 13,242
15 16 1 0.0 91.38 -1.68 40.4 2.81 1636 2.22 21.0 21.1
16 1 2 3.25 0.00 1.57 -50.9 2.47 2594 0.56 -25.8 25.8 max = 25.8 kips
17 2 2 3.25 7.00 1.57 -43.9 2.47 1930 0.56 -22.2 22.2 DiC = 0.45
18 3 2 3.25 14.00 157 -36.9 247 1364 0.56 -18.7 187
19 4 2 3.25 21.00 1.57 -29.9 2.47 896 0.56 -15.1 i e |
20 5 2 3.25 28.00 1.57 -22.9 2.47 526 0.56 -11.5 115
21 6 2 3.25 35.00 1.57 -15.9 2.47 254 0.56 <78 7.9
22 7 2 3.25 42.00 1.57 -8.9 247 g0 0.56 -4.3 4.4 .
23 8 2 3.25 49.00 1.57 -19 247 4 0.56 0.7 0.9 I
24 9 2 3.25 56.00 157 53 247 26 0.56 29 2.9 l%?_) P T e—
25 10 2 3.25 63.00 1.57 12.1 2.47 146 0.56 6.4 6.5 v }M v Mg
26 11 2 3.25 72.00 1.57 211 2.47 444 0.56 111 11.1 4
27 12 2 3.25 75.88 1.57 24.9 2.47 622 0.56 13.0 13.0 1
28 13 2 3.25 79.75 1.57 28.8 2.47 831 0.56 15.0 15.0 :
29 14 2 3.25 83.63 1.57 32.7 2.47 1069 0.56 17.0 17.0 l | P
30 15 2 3.25 87.50 1.57 36.6 2.47 1338 0.58 18.0 19.0 v M
31 16 2 3.25 91.38 1.57 40.4 2.47 1636 0.56 21.0 21.0 !
Bot 325 599
Top 19.5 980
Total 52 1579 82 26,033
K L
nee Brace Forces
Pd Positive Forces Shown
d
vd <
A
Vg L
H:
H Pg= -184 kips
Pg vg= 25.6 kips
Mg= -3602 in-kips
Mg Pd=Vg= 25.6 kips
Vd=Pg= -184 kips
Md = Mg+PgH/2+Vgl/2 = -10,743 in-kips
L
Knee Brace Web
i 0.625 in @ Diaph Vr= 725 kips D/C= 0.25
@ Gdr Vr= 1305 kips D/c= 0.02
@ Diaph bf: 12 in A= 37 in? fa= -0.69 ksi axial stress
tf: 1in yf= 14.4 in fur= 22.9 ksi bending stress in flange
Fy: 50 ksi 1= 6741 in* fou= -42.5 ksi bending stress in web D/C
5f= 470 in® fi= 22.2 ksi Total flange stress 0.44
Sw= 253 in* s -43.2 ksi Total web stress 0.86
yf
»
@ Girder bf : Oin A= 45.0 in? fa= 4.1 ksi
tf : 0in yb= 36.0 in fb = 6.7 ksi
= 19,440 in*
S= 540 in®
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Kneebrace Connection PL - Web Weld

Double Fillet Size : 0.3125 in Fexx : 70 ksi $ez 0.80
Rr= 14.8 kfin L= 40 in Rr= 594 kips p/C= 0.31
Knee Brace - Diaphragm Connection
s 375in
= l row h d d
~ © @ [ a7s] 32 1247 bolt D : 1in
L o 2 36.25 29.82 889 Ab= 0.785 in?
@ @ 3 3250  26.07 679 Fub: 120 ksi
(o] L] 2 1 28.75 2232 498
-] @e| s 5 25.00 18.57 345 w 14 in
e e 6 2125 1482 220 d:[_ ea3)in
é @ -] 7 17.50 11.07 122 Ay = 290 in®
< [ (=] g8 13.75 7.32 54 Nyows = 10
% o 9 10.00 357 13 n: 22
ia 10 6.25 0.00 0 y= 18.4 in
1 2.50 0.00 0 Aby = 290 in®
A= 106 in?
fa= -0.24 ksi = 7,631 in*
fo= 49.7 ksi St= 216 in’
Z Max Bolt Stress = 49.5 ksi Sc= 1186 in®
Max Bolt Tension, Tu= 38.9 kips
T Bolt Shear, Pu = -8.4 kips
Bolt Shear Cap, R, : 36.0 kips
[ 0.80
Bolt Tensile Cap, T, = 55.7 kips p/c= 0.70
Girder connection PL
At interior girders, most of the floorbeam moment will be transferred directly from one floobeam to
the next.
Conn PL
Girder Depth, H : 8.2 ft b: 12 in
F= M/H= 100 kips t 1.125 in
L: 2 ft Fy: 50 ksi
M=FLf2= 100 ft-kips tw: 1in
beff : tw = 9in
Conn PL Weld Capacity
Double Fillet Size ; 0.3125 in Fexx= 70 ksi ey 0.80 Rr= 14.8 kfin
Ls= 11in L= 116.4 in
Llw= 94.4in = 96,730 in®
horiz clip : 1in Ss= 1,966 in? - of Stiff weld
vertclip: 2in Sw= 2,049 in® - of web weld
M= 1107 ft-kips
V= 42 kips
P v v
Me Me max. stiff weld shear due to M = -6.8 Kiin Stiff Weld D/C=  -0.46
max. web weld shear due toM = -6.5 kfin
max. web weld shear due toV = -0.4 Kin
max resultant weld shear = 6.5 K/in Web Weld D/C= 0.44
| PN
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H NT B For Innerbelt Bridge Jobno. 49633 Sheet no.
Made by PDB Checked by FDB Backchecked by S
Date 9/22/2011 Date 9/22/2011 Date 9/30/2011
(Revised for deeper Knee brace)
Floorbeam Type B, 6'-6" Kneebrace
Bolt Cap : 28.7 kips Mg = -3114 ft-kips
57.4 kips - double shear V= 240 kips eh= 1,66 in Veh = 33 ft-Kips
P= -386 kips ev 250 in Pev= -806 ft-kips
Me = Mg-Veh-Pev = -2341 fi-kips
bolt row column x y xxb y-yb (exb) (y-yb) v th r
1 1 1 0 3.67 -1.66 -74.2 2.74 5500 3.92 34.7 349 rvi vert comp of bolt force
2 2 1 0 11.00 -166 -66.8 2.74 4466 392 320 32.2 rh: horiz comp of bolt force
3 3 1 0 18.33 -166 -59.5 2.74 3539 3.92 293 29.6
a a 1 o 25.67 1,66 -52.2 274 2721 3.92 26.6 26.9
5 5 1 ] 33.00 166 -44.8 274 2009 3.92 238 24.2 | Bot Top Total
6 6 1 0 40.33 1.66 -37.5 2.74 1406 3.92 212 215 n 13 34 53
7 7 1 0 47.67 -1.66 -30.2 2.74 910 3.92 18.4 18,9 xb 171 163 1.66
8 8 T o 55.00 -1.66 -22.8 2.74 521 3.92 157 16.2 vb 33.0 102.9 77.8
9 9 1 0 62.33 -1.66 -15.5 2.74 240 3.92 13.0 13.6 Ip 7,714 8,709 75,934
10 11 1 0 76.88 -1.66 -10 2.74 1 3.92 7.6 8.6 P 239 2.0
11 12 1 0 80.13 -1.66 23 274 5 3.92 6.4 7.5 th-rp 122 9.6
12 13 1 0 83.38 -1.66 55 274 31 3.92 5.2 6.5 P| 454 -68 386
13 14 1 0 86.63 1.66 838 2.74 77 3.92 4.0 5.6 v 86 154 240
14 15 1 a 89.88 -166 12.0 2.74 145 3.92 2.8 43 M 2,854 3222 7,449
15 16 1 0 93.13 1.66 153 2.74 234 3.92 16 42
16 17 1 ] 96.38 1.66 18.5 2.74 344 392 0.4 39 5.1 kips
17 18 1 o 95.63 1.66 218 274 a7s 3,92 0.8 40 36.1 kips
13 19 1 0 10238 -1.66 25.0 274 627 3.92 2.0 4.4 36.4 kips
19 20 1 0 10613 -1.66 283 2.74 201 3.92 32 5.0
20 21 1 0 109.38 -1.66 315 2.74 995 3.92 -14 5.9 pic = 0.63
21 22 1 0 11263 -1.66 34.8 2.74 1211 3.92 5.6 6.8
22 23 1 0 115.88 -1.66 380 2.74 1448 3.92 6.8 7.8
23 24 1 0 11913 -1.66 413 2.74 1706 3.92 8.0 8.9
24 25 1 0 12238 -1.66 445 274 1985 3.92 92 10.0
25 26 1 0 12563 -1.66 47.8 2.74 2285 3.92 -10.4 111
26 27 3 0 128.88 -1.66 510 2.74 2606 3.92 -11.6 12.2
27 1 2 325 0.00 1.59 -77.8 2.54 6057 5.12 36.1 364 151
28 2 2 325 7.33 159 -70.5 2.54 4969 5.12 33.4 33.8 vkv } i T
29 3 2 3.25 14.67 159 -63.2 2.54 3989 5.12 30.7 311 M Vow/mg
30 4 2 3.25 22.00 159 -55.8 2.54 3117 5.12 27.9 28.4 _'E‘
31 5 2 3.25 29.33 1.59 -48.5 2.54 2352 512 25.2 257
32 3 2 3.25 36.67 1.59 -41.2 254 1694 5.12 225 231 v\ )
33 7 2 325 44.00 1.59 -33.8 254 1144 512 19.8 204 l >(p
34 ] 2 325 5133 1.59 -26.5 2.54 702 5.12 17.1 17.8 }
35 9 2 3.25 2,67 1.59 -19.2 2.54 367 5.12 14.4 153 v
36 10 2 3.25 66.00 1.59 -11.8 2.54 140 5.12 117 12.7
37 11 2 3.25 76.88 1.59 -1.0 2.54 1 5.12 76 g2 ———
33 12 2 3.25 80.13 1.59 23 2.54 5 5.12 6.4 8.2
39 13 2 3.25 83.38 1.59 5.5 2.54 31 5.12 52 73
40 14 2 325 86.63 1.59 8.8 254 77 512 4.0 65
a1 15 b3 3.25 85.88 159 12.0 2.54 145 5.12 2.8 5.8
az 16 2 3.25 93.13 159 15.3 2.54 234 5.12 16 5.4
a3 17 2 3.25 96.38 159 18.5 2.54 344 5.12 0.4 5.1
a4 18 2 325 99.63 1.59 21.8 2.54 a7s 512 -0.8 52
45 19 2 325  102.88 1.59 25.0 2.54 627 5.12 -2.0 5.5
46 20 2 325 10613 1.59 28.3 254 201 5.12 432 6.0
47 21 2 325  109.38 1.59 315 2.54 995 512 4.4 6.7
43 22 2 325 11263 1.59 34.8 2.54 1211 5.12 5.6 7.6
49 23 2 325 11588 1.59 330 2.54 1448 5.12 6.8 8.5
50 24 2 325 11913 1.59 413 2.54 1706 5.12 -8.0 9.5
51 25 2 325 12238 159 44.5 2.54 1985 5.12 9.2 105
52 26 2 325  125.63 159 47.8 2.54 2285 5.12 -104 116
53 27 2 325  128.88 1.59 51.0 2.54 2606 5.12 -116 12.7
Bot 33 627
Top 55 3498
Total 83 4125 140 75794
Knee Brace Forces
L
Pd
d
vd
Ve I—
in
Pg 454 kips
H Vg= 86 kips
Pe Mg = 2854 in-kips
Pd=vg= 86 kips
Mg vd=Pg= 454 kips
Md = Mg+PgH/2+VglL/2 = 18,207 in-kips
&
Knee Brace Web
(H 0.625 in @ Diaph Vr= 979 kips p/c= 0.46
@ Gdr vr= 1414 kips p/c= 0.06
@ Diaph bf: 12 in A= a4 jn? fa= -1.95 ksi axial stress
tr: 0.875 in yf= 214 in fyr= -27.3 ksi bending stress in flange
Fy: 50 ksi I= 14230 jn* fow = 42,9 ksi bending stress in web p/C
sf= 666 in’ fi= -29.3 ksi Total flange stress 0.59
Sw= 425 in? f.= 40.9 ksi Total web stress 0.82
e — _‘;')‘Ff T
@ Girder bf : 0in 48.8 in® fa= -9.3 ksi
tr: 0in 39.0 in fb 4.5 ksi
24716 in*
634 in®
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32"

Kneebrace Connection PL - Web Weld

Double Fillet Size :

0.3125 in Fexx @ 70 ksi - 0.80
Rr= 14.8 kfin L= 54 in Rr= 202 kips p/c= 0.57
Knee Brace - Diaphragm Connection
i.,l s: 3.75 in bolt D :
raw h d d* Abs=
L @ 1 42.13 1,775 Fub: 120 ksi
@ L 2 45.50 38.38 1,473
-} e 5 3 4175 3463 1,199 16 in
T, (-] -] & 4 38.00 30.88 954
':‘ (-] @ s 3425 2713 736 Ay= 406 in*
@ [} L] 6 30.50 2338 547 Mg = 12
z 7 26.75 19.63 385 n= 26
= 8 23.00 15.88 252 = 215 in
= 9 1925 1213 147 Aby = 405 in*
10 15.50 838 70 = 132.8 in?
11 11.75 4.63 21 1= 13,801 in*
12 5.00 0.88 1 st= 328 in?
: 13 2.50 0.00 o Se= 1938 in®
i -0.65 ksi
fb=
Max Bolt Stress =
Manx Bolt Tension, Tu = 43.1 kips Bolt Shear, Pu = 17.4 kips
Bolt Shear Cap, &,R,, : 35.9 kips
LT 0.80
Bolt Tensile Cap, §,T, = 50.1 kips p/c= 0.86
Girder connection PL
At interior girders, most of the floorbeam moment will be transferred directly from one floobeam to
the next.
Conn PL
Girder Depth, H : 13.2 ft 12 in
F=M/H= 100 kips 1125 in
L: 2ft 50 ksi
M=Fl/2= 100 fe-kips : 1in
beff:[ oftw= 9in
Conn PL Weld Capacity
Double Fillet Size : 03125 in Fexx= 70 ksi 0.80 Rr= 14.8 kfin
| TR |
Ls= 11in L= 176.4 in
lw= 154.4 in 1= 375732 in*
horiz clip : 1in S5= 4,744 in? - of Stiff weld
vert clip : 2in Sw= 4,867 in” - of web weld
M= 3114 fi-kips
V= 240 kips
P v v p
Mg Mg * "
max. stiff weld shear due to M = 7.9 Kin Stiff Weld D/C = 0.53
max. web weld shear due to M = 2.7 Kiin
max. web weld shear dueto V= 1.6 Kin
max resultant weld shear = 7.8 Kin Web Weld D/C = 053
| et s—— |
N:\49633\Bridges\Design\Final Design\Unit 2\Excel h al forces\L I rbeamConns 0922 xIsx]B-T Min M




HNTB For Innerbelt Bridge Jobno. 49633 Sheet no.
Made by PDB Checked by PDB Backchecked by SiL
Date 9/22/2011 Date 9/22/2011 Date 9/30/2011
(Revised for deeper Knee brace)
Floorbeam Type B, 6'-6" Kneebrace
Bolt Cap © 287 Kips Mg = 2445 fi-kips
57.4 kips - double shear V= -204 kips eh= 1.66 in Veh= -28 ft-kips
P -225 kips ev 250in Pev= -470 fi-kips
Mc = Mg-Veh-Pev = 2943 fi-kips
boit row column X y x-xb y-yb (x-xb)  (y-yb)* v th r
1 1 1 0 3.67 -1.66 -74.2 2.74 5500 -3.08 -30.2 304 rv:vert comp of bolt force
2 2 1 ] 11.00 -1.66 -66.8 274 4466 -3.08 -26.8 27.0 rh: horiz comp of bolt force
3 3 1 (1] 18.33 -1.66 -59.5 2,74 3539 -3.08 -234 23.6
4 4 1 o 25.67 1.66 -52.2 274 2721 -3,08 -20.0 202
5 5 1 o 33.00 -1.66 -44.8 274 2009 -3.08 -16.6 16.9 | Bot Top Total
6 6 1 o 40.33 -1.66 -37.5 274 1406 -3.08 -132 13.5 n 19 34 53
7 7 1 0 47.67 -1.66 -30.2 274 910 -3.08 9.8 10.3 xb 171 1.63 1.66
B 8 1 o 55.00 -1.66 -22.8 274 521 -3.08 -6.4 7.1 yb 33.0 102.9 718
9 9 1 0 62.33 -1.66 -15.5 274 240 -3.08 -3.0 4.3 Ip 7,714 8,709 75,934
10 1 4 o 76.88 -1.66 -1.0 274 1 -3.08 38 4.3 P -16.6 159
11 12 1 o 80.13 -166 23 274 5 -3.08 53 6.1 rh-rp| -15.3 121
12 13 1 0 8338 -1.66 5.5 2.74 31 3.08 68 75 P -315 540 225
13 14 1 0 86.63 -1.66 8.8 2.74 77 -3.08 83 8.3 v -74 -130 -204
14 15 1 1] 89.88 -1.66 120 2.74 145 3.08 9.8 103 M| -3,587 -4,050 3,711
15 16 1 0 93.13 -1.66 153 2.74 234 -3.08 114 118
16 17 1 o] 96.38 -1.66 18.5 2.74 344 -3.08 12.9 13.2 4.6 Kips
17 18 1 o 99.63 -1.66 21.8 2.74 475 -3.08 14.4 14.7 40.4 kips
12 19 1 0 10288 -1.66 250 2.74 627 -3.08 15.9 16.2 40.7 kips
19 20 1 0 10613 166 283 2.74 801 -3.08 17.4 177
20 21 1 0 10938 1.66 315 274 995 -3.08 18.9 192 D/C = 071
21 22 1 0 11263 -1.66 348 274 1211 -3.08 204 20.7
22 23 1 [+] 115.88 -1.66 38.0 274 1448 -3.08 21.9 22.2
23 24 1 [+ 119.13 -1.66 413 274 1706 -3.08 235 23.7
24 25 1 0 12238 -1.66 44.5 2.74 1985 -3.08 25.0 252
25 26 1 0 12563 -1.66 47.8 2.74 2285 -3.08 26,5 26.7
26 27 1 0 12888 -1.66 51.0 2.74 2606 -3.08 28.0 28.2
27 1 2 3.25 0.00 1.59 -77.8 2.54 6057 -4.59 -31.9 323
28 2 2 3.25 7.33 1.59 -70.5 2.54 4969 -2.59 -28.5 28.9 —
29 3 2 3.25 14.67 1.59 -63.2 254 3989 -4.59 -25.1 25.5 v Mg
30 4 2 3.25 22.00 1.59 -55.8 254 3117 -4.59 -21.7 22.2
31 5 2 3.25 29.33 1.59 -48.5 2.54 2352 4.59 -18.3 18.9
32 6 2 3.25 36.67 1.59 -41.2 2.54 1694 4.59 -14.3 15.6 \
33 7 2 3.25 44.00 1.59 -33.8 2.54 1144 -4.59 115 12.4 l >|(p
34 8 2 325 51.33 1.59 -26.5 2.54 702 -4.59 -8.1 9.3 /
35 L] 2 3.25 58.67 1.59 -19.2 2.54 367 -4.59 -a.7 6.5 Y
36 10 2 3.25 66.00 1.59 -11.8 2.54 140 -4.59 -13 4.8
37 11 2 3.25 76.88 1.59 -1.0 2.54 1 -4.58 38 6o —— 1
38 12 2 3.25 80.13 1.59 23 2.54 5 -4.59 5.3 7.0
39 13 2 3.25 83.38 1.59 5.5 2.54 31 -4.59 6.8 8.2
40 14 2 325 86.63 1.59 B8 2.54 77 -4.59 83 95
41 15 2 325 89.88 1.59 12.0 2.54 145 -4.59 9.8 109
42 16 2 3.25 93.13 1.59 153 2.54 234 -4.59 11.4 123
43 17 2 325 96.38 1.59 18.5 2.54 344 -4.59 12.9 13.7
44 18 2 3.25 99,63 159 218 2.54 475 -4.59 14.4 151
45 19 2 3.25 102.88 1.59 250 2.54 627 -4.59 15.9 16.5
a6 20 2 3.25 106.13 1.59 283 2.54 801 -4.59 17.4 18.0
47 21 2 325  109.38 1.59 315 2.54 995 -4.59 18.9 19.5
48 22 2 325 112,63 1.59 348 2.54 1211 -4.59 204 20.9
49 23 2 3.25 115.88 159 330 2.54 1448 -4.59 21.9 22.4
50 24 2 325 119.13 1.59 413 2.54 1706 -4.59 235 23.9
51 25 2 3.25 122.38 1.59 44.5 2.54 1985 -4.59 25.0 25.4
52 26 2 325 125.63 1.59 478 2.54 2285 -4.59 26.5 26.9
53 27 2 3.25  128.88 1.59 51.0 2.54 2606 -4.59 28.0 284
Bot 33 627
Top 55 3498
Total 88 4125 140 75,794
Knee Brace Forces
L
Pd
d
vd <
ve i
in
-315 kips
H Vg= -74 kips
Pe Mg = -3587 in-kips
Pd=vg= -74 kips
Mg Vvd=Pg= -315 kips
Md = Mg+PgH/2+VgL/2 = -13,901 in-kips
7
Knee Brace Web
t: 0.625 in @ Diaph Vr= 979 kips D/Cc= 032
@ Gdr Vr= 1414 kips p/c= 0.05
@ Diaph bf: 12 in A= 44 in? fa= 1.66 ksi axial stress
t 0.875 in yf= 214 in for= 20.9 ksi bending stress in flange
Fy: 50 ksi I= 14230 in* fow = -32.7 ksi bending stress in web D/c
Sf= 666 in® fi= 22.5 ksi Total flange stress 0.45
Sw= 425 in® fu= -31.1 ksi Total web stress 0.62
PREESS .  ——
@ Girder bf: 0 in 48.8 in? fa= 6.5 ksi
tf: 0in 39.0 in = -5.7 ksi
24716 in*
634 jn*
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312"

Kneebrace Connection PL - Web Weld

Double Fillet Size:  0.3125 in Fexx @ 70 ksi [ 0.80
Rr= 14.8 kjin L= 54 in Rr= 802 kips njc= 039
Knee Brace - Diaphragm Connection
Nl s: 3.75 in balt D : 1in
row h d d Ab= 0.785 in*
i as2s]  aim 1,740 Fub: 120 ksi
2 43.75 36.21 1,311
3 40.00 32.46 1,054 w: 14 in
3 4 3625 2871 824 54]in
5 3
= 5 32.50 24.96 623 Ay= 398 in
® 6 28.75 2121 450 Priown = 12
z 7 25.00 17.46 305 = 26
a 8 2125 13.71 188 y= 211 0n
bl 9 17.50 9.96 99 Aby = 398 in®
10 13.75 6.21 3g = 124.4 in?
1 10.00 2.46 3 1= 12,428 in*
12 6.25 0.00 [ St= 298 in?
13 2.50 0,00 ] Sc= 1649 in®
fa= 0.59 ki
= 46.7 ksi
Max Bolt Stres: 47.3 ksi
Max Bolt Tension, Tu = 37.1 kips Bolt Shear, Pu = 12.1 kips
Bolt Shear Cap, &,R, : 359 kips
[ 0.80
Bolt Tensile Cap, T, = 53.9 kips p/C= 0.69
Girder connection PL
At interior girders, most of the floorbeam moment will be transferred directly from one floobeam to
the next.
Conn PL
Girder Depth, H : 132 ft b: 12 in
F=M/H= 100 kips t: 1125 in
Lz zft Fy: 50 ksi
M=FL/2= 100 ft-kips tw 1in
beit:[ o= 9in
Conn PL Weld Capacity
Double Fillet Size : 03125 in Fexx= 70 ksi dar: 0.80 Rr= 14.8 kfin
Ls= 11 in L= 176.4 in
Lw= 154.4 in I= 37573200
horiz clip = 1in Ss= 4,744 in® - of Stiff weld
vertdlip: 2in Sw= 4,867 in® - of web weld
M= 2445 fi-kips
v= 204 kips
P v v I
e Me max. stiff weld shear due to M = 6.2 win sffweldp/c= 042
max. web weld shear due to M 6.0 kfin
max, web weld shear dueto V = 1.3 Kin
max resultant weld shear = 6.2 Kiin Web Weld D/C = 0.42
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| TB For Innerbelt Bridge Jobno. 49633 Sheet no.
H N Made by PDB Checked by PDB Backchecked by SIL
Date 9/22/2011 Date_5/23/20 Date_5/23/2011
(Revised for deeper Knee Brace)
Floorbeam Type D, 6™6" Kneebrace
Bolt Cap: 28.7 kips Mg=  -3114 frkips
57.4 kips - double shear V= 240 kips. eh= 3.2510n Veh= 65 ft-kips
P= -386 Kips ev 28.90n Pev= -930 ft-kips
Mc = Mg-Veh-Pev = ~2249 ft-kips
bolt oW column x y *xb yyb  xexB) (yyb) v th '
1 1 1 0 0 -3.25 -75.3 10.56 5676 2.10 197 158 rv: vert comp of bolt force
2 2 1 0 625 -3.25 -69.1 10.56 4773 2.10 184 185 th: horiz comp of bolt force
3 3 1 0 1250 -3.25 -62.8 10.56 3948 2.10 17.2 173
4 4 1 0 18.75 -3.25 -56.6 10.56 3202 210 15.9 160 | Bot Top. Total
5 5 1 0 25,00 -3.25 -50.3 1056 2534 210 14.6 14.8 n 36 51 87
6 6 1 0 31.25 -3.25 44,1 10.56 1544 210 134 135 xb 3.25 3.25 3.25
7 7 1 0 37.50 -3.25 -37.8 1056 1432 210 121 12.3 yb 384 104.3 753
8 8 1 0 4375 -3.25 316 1056 998 210 108 11.0 lp| 17011 13288 133,337
3 9 1 0 50.00 325 -25.3 1056 642 210 %6 9.8 P 12.7 1.4
10 10 1 0 5625 -3.25 -19.1 1056 364 210 8.3 85 th-rp| 7.0 53
11 11 1 0 6250 325 -12.8 1056 165 210 7.0 7.3 P 458 72 386
12 12 1 0 6875 4325 6.6 10.56 43 2.10 5.8 6.1 V] 99 141 240
13 13 1 0 7825 -3.25 2.9 10.56 8 2.10 38 4.4 M 3,443 2,689 6,809
14 14 1 0 8150 -3.25 6.2 10.56 38 2.10 32 38
15 15 1 o Ba7S -3.25 2.4 10.56 89 2.10 25 33 = 200 kips
16 16 1 0 8800 -3.25 127 10.56 160 2.10 1.9 2.8
17 17 1 0 9125 3.25 159 10.56 253 2.10 12 24 DIC = 0.35
18 18 1 0 9450 -3.25 182 10.56 367 210 06 22
15 19 1 0 9775 -3.25 224 10.56 502 2.10 01 21
20 20 1 0 101.00 -3.25 5.7 10.56 659 2.10 0.8 22
21 21 1 0 10425 -3.25 283 10.56 836 210 1.4 25
22 22 1 0 107.50 -3.25 322 1056 1035 2.10 2.1 3.0
23 23 1 0 11075 -3.25 354 1056 1254 2.10 2.7 3.4 Iy g 1)
24 24 1 0 114.00 325 38.7 1056 1495 2.10 -3.4 40 ¢ A =
25 25 1 0 117.25 325 41.9 1056 1757 2.10 -4.0 4.6 v 3"" Vw/mg
26 26 1 0 12050 3.25 45.2 1056 2040 210 a7 5.2
27 27 1 0 12375 -3.25 484 1056 2344 210 -5.4 5.8 T
28 28 1 0 12700 -3.25 51.7 10.56 2669 2.10 -6.0 64 19_> G
29 29 1 0 13025 -3.25 54.9 10.56 3016 2.10 -6.7 7.0
30 1 2 325 0.00 0.00 -75.3 0.00 5676 2.76 19.7 19.9 v
31 2 2 3.25 6.25 0.00 6.1 0.00 4773 2.76 184 186
32 3 2 325 1250 000 628 0.00 3948 276 172 g b—8o ]
33 a 2 3.25 18,75 0.00 56.6 0.00 3202 2.76 159 16.1
34 5 2 325  25.00 0,00 -50.3 0.00 2534 2.76 14.6 149
35 6 2 3.25 3125 0.00 -44.1 0.00 1944 2.76 134 135
36 7 2 325 37.50 0.00 -37.8 0.00 1432 276 121 124
37 8 2 325 4375 000 316 0.00 998 276 108 112
38 El 2 325 50.00 0.00 -25.3 0.00 642 2.76 5.6 10.0
39 10 2 325 5625 0.00 -19.1 0.00 364 2.76 83 87
40 11 2 3.25 62.50 0.00 -12.8 0.00 165 2.76 7.0 76
a1 12 2 3.25 68.75 0.00 6.6 0.00 43 2.76 5.8 64
42 13 2 325 78.25 0.00 2.9 0.00 8 276 3.8 a3
43 14 2 3.25 8150 0.00 6.2 0.00 38 276 3.2 42
44 15 2 3.25 84.75 0,00 9.4 0.00 89 2.76 25 37
45 16 2 3.25 28.00 0.00 12.7 0,00 160 2.76 1.9 3.3
46 17 2 325 9125 0.00 15.9 0.00 253 276 1.2 3.0
47 18 2 325  94.50 0.00 19.2 0.00 367 2.76 056 2.8
48 19 2 3.25 97.75 0.00 224 0.00 502 2.76 0.1 2.8
49 20 2 325  101.00 0.00 257 0.00 659 2.76 0.8 2.9
50 21 2 325  104.25 0.00 283 0.00 836 2.76 -14 31
51 22 2 325  107.50 0.00 322 0.00 1035 2.76 2.1 3.5
52 23 2 325 11075 0.00 354 0.00 1254 2.76 2.7 3.9
53 24 z 325 11400 0.00 387 0.00 1455 2.76 3.4 4.4
54 25 2 325  117.25 0.00 419 0.00 1757 2.76 -4.0 4.9
55 26 2 325 12050 0.00 45.2 0.00 2040 276 a7 55
56 27 2 325 12375 0.00 48.4 0.00 2344 2.76 5.4 50
57 28 2 325  127.00 0.00 51.7 0.00 2669 276 -6.0 6.6
58 29 2 3.25 13025 0.00 54.9 0.00 3016 2.76 6.7 7.2
59 1 3 65 0.00 3.25 -75.3 10.56 5676 342 197 200
0 2 3 65 6.25 3.25 -69.1 10.56 4173 342 184 187
61 3 3 65 12,50 3.25 -62.8 10.56 3948 3.42 17.2 17.5
62 4 3 65 1875 3.25 -56.6 10.56 3202 342 15.9 163
63 5 3 65 25.00 3.25 50.3 10.56 2534 3.42 14.6 150
64 6 3 6.5 3125 3.25 -44.1 10,56 1944 3.42 134 138
65 7 3 65  37.50 3.25 -37.8 10.56 1432 342 121 126
66 8 3 65 43.75 325 -31.6 10.56 998 3.42 108 114
67 E 3 65 50.00 325 -25.3 10,56 642 3.42 L3 10.2
68 10 3 65 56.25 325 -19.1 10.56 364 342 8.3 9.0
69 1 3 &5 62.50 325 -12.8 10.56 165 3.42 7.0 7.8
70 12 3 65 68.75 3.25 6.6 10.56 43 3.42 5.8 6.7
71 13 3 65 78.25 3.25 2.9 10.56 8 3.42 3.8 5.1
72 14 3 65  B150 3.25 6.2 10.56 38 3.42 32 47
73 15 3 65 8475 325 9.4 1056 89 3.42 25 4.3
74 16 3 65 83,00 3.25 12.7 10.56 160 342 19 3.9
75 17 3 65 91.25 3.25 15.9 10.56 253 342 12 36
76 18 3 65 94.50 3.25 19.2 10.56 367 342 0.6 35
77 19 3 6.5 87.75 3.25 224 10.56 502 342 01 34
78 20 3 65  101.00 3.35 257 10.56 659 342 0.8 35
79 21 3 65  104.25 3.25 289 10,56 836 342 14 3.7
20 22 3 65  107.50 3.25 322 10.56 1035 342 21 a0
81 23 3 65 11075 325 35.4 10.56 1254 3.42 2.7 a4
82 24 3 65  114.00 325 38.7 10,56 1495 3.42 3.4 48
3 25 3 65 11725 325 413 10.56 1757 3.42 4.0 5.3
84 26 3 65 12050 325 452 10.56 2040 3.42 4.7 5.8
85 27 3 65 12375 3.25 484 10.56 2344 3.42 -5.4 6.4
86 28 3 65  127.00 3.25 517 10.56 2669 3.42 -6.0 6.9
87 29 3 65 13025 3,25 54.9 10.56 3016 3.42 -6.7 7.5
Bot 117 1238
Top 166 5317
Total 283 6554 613 132,724
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Knee Brace Forces

125PA@11/2"

L
Pd
d
vd
Ve O
H in
pg= 458 kips
H Vg= 99 kips
Pe Mg= 3443 in-kips
Pd=vg= 99 kips
Mg Vd=Pg= 458 kips
Md = Mg +PgH/2+VgL/2 = 18,631 in-kips
Z
Knee Brace Web
t: 062500 @ Diaph 379 kips p/c= 047
@ Gdr 1414 kips p/c= 0.07
@ Diaph bf: 12in A= a4 it fa= -2.24 ksi axial stress
¥: 0.875 in yf= 214 in fur= -28.0 ksi bending stress in flange
Fy: 50 ksi I= 14230 jn* fow = 43,9 ksi bending stress in web D/c
sf= 666 in® f -30.2 ksi Total flange stress 0.60
Sw= 425 in® fu= 41.6 ksi Total web stress 0.83
@ Girder bf: 12in A= 68.7 in? fa= -6.7 ksi
tf: 0.875 in yb= 39.0 in fb= 2.5 ksi
= 5438in’
= 1393 in®
Kneebrace Connection PL- Web Weld
Double Fillet Size: 03125 in Fexx : 70 ksi bat 0.80
Rr= 14.8 kfin L= 54in Rr= 802 kips D/Cc= 0.57
Knee Brace - Diaphragm Connection
’,\,l s 375 in boltD : 1in
row h d d Ab= 0785in?
1 49.25 4171 1,740 Fub: 120 ksi
2 45.50 37.96 1,441
3 4175 34.21 1,171
4 3800 3048 528
5 34.25 26.71 714
6 30.50 22.96 527
7 26.75 1921 369
8 23.00 1546 239 :
E] 1925 1171 137 Aby = 398 in®
10 1550 7.96 63 = 124 jn?
11 11.75 an 18 = 13,539 jn*
12 8.00 0.46 o St= 325 in*
13 2.50 0.00 [] = 1757 in*
f -0.80 ksl
fbo= 57.4 ksi
Max Bolt Stress = 56.6 ksi
Max Bolt Tension, Tu = 44.5 kips Bolt Shear, Pu= 17.6 kips
Bolt Shear Cap, §,R,: 35.9 kips
Gt 0.80
Bolt Tensile Cap, §,T, = 49.5 kips p/c= 0.89
Girder connection PL
At interlor girders, most of the floorbeam moment will be transferred directly from one floobeam te
the next.
Conn PL
Glrder Depth, H : 1221t
F= M/H= 100 kips
L 2ft
M=FL/2= 100 ft-kips
gin
Conn PL Weld Capacity
Double Fillet Size 1 0.4375 in Fexx = 70 ksl dert 0.80 Rr= 20.8 kfin
Ls= 11in L= 164.4 in
Lw= 142.4 in 1= 299,570 in®
hariz clip : 1in Ss= 4,092 in? - of Stiff weld
vert clip = 2in Sw= 4,207 in® - of web weld
M= 3114 ft-kips
= 240 kips
P v v P
M
5 Mg max. stiff weld shear due to M = 3.1 Kin Stiff weld D/c = 0.4
max. web weld shear due toM = B.9 kfin
max. web weld shear dustoV = 1.7 kfin
max resultant weld shear = 9.0 kfin Web Weld D/C = 0.43

N:\49633\Bridges\Design\Final Design\Unit 2\Excel\

\ beamConns 0922.x1sx]D-T 787 Min M



H NTB For Innerkelt Bridge Jobno. 49633 Sheet no.
Made by PDB Checked by PDB Backchecked by S
Date 5/22/2011 Date_9/23/20 Date 9/23/2011
{Revised for deeper Knee Brace)
Floorbeam Type D, 6'-6" Kneebrace
Bolt Cap 28.7 kips. Mg= 2445 fi-kips
57.4 kips - double shear = -204 kips eh 3.25in veh= -55 ft-kips
P -225 kips ev= 289in Pev= -542 fi-kips
Mc = Mg-Veh-Pev = 3042 f-kips
beit row column x y X-xb y-¥b (exb)® (y-yb)* v th r
1 1 1 0 0 -3.25 -75.3 10.56 5876 -1.45 -18.0 181 rv: vert comp of bolt force
2 2 1 4] 6,25 -3.25 -65.1 10.56 4773 -16.3 164 rh: horiz comp of bolt force
3 3 1 0 1250 -3.25 -62.8 10.56 3948 146 14,7
4 4 1 0 1875 -3.25 -56.6 10.56 3202 -12.8 130 | 8ot Top Total
5 5 1 o 25.00 -3.25 -50.3 10.56 2534 -11.2 113 n 36 51 87
& 6 1 0 31.25 -3.25 -44.1 1056 1944 -9.5 9.6 xb 3.25 325 3.25
7 7 1 ¢ 37.50 -3.25 -37.8 1056 1432 -7.8 7.9 yb 34.4 104.3 753
8 8 1 0 43.75 -3.25 =316 1056 998 -6.1 6.2 Ip 17,011 13,288 133,337
9 9 1 o 50.00 -3.25 -25.3 10.56 642 4.4 4.6 p -8.6 10.5
10 10 1 o 56.25 -3.25 -19.1 10.56 364 -2.6 30 rh-rp| -9.4 71
1 " 1 o 62.50 -3.25 -12.8 10.56 165 -0.9 17 P -311 536 225
12 12 1 0 68.75 -3.25 -6.6 10.56 43 0.8 17 v -84 -120 -204
13 13 1 0 78.25 -3.25 2.9 10.56 B 34 37 M -4,658 -3,638 5,989
14 14 1 o 81.50 -3.25 6.2 10.56 38 43 45
15 15 1 0 84.75 -3.25 9.4 10.56 89 52 54 = 18.3 kips
16 18 1 o E8.00 -3.25 12.7 10.56 160 6.1 6.2
17 17 1 o 91.25 -3.25 159 10.56 253 6.9 71 DiCc = 0.32
8 18 1 o 34.50 -3.25 13.2 10.56 387 7.8 80
19 19 1 o 97.75 -3.25 224 10.56 502 8.7 8.8
20 20 1 0 10100 -3.25 25.7 10.56 659 9.6 9.7
21 2 2 & o 104.25 -3,25 2838 10.56 836 10.5 106
22 22 & o 107.50 -3.25 322 10.56 1035 114 115
23 23 1 kel 110.75 -3.25 354 10.56 1254 123 124
24 248 1 o 114.00 -3.25 387 10.56 1495 13.2 13.3
25 25 1 o 117.25 -3.25 419 10.56 1757 141 141 l > T oo
6 26 1 Q 120.50 -3.25 452 1056 2040 -1.45 150 15.0 v M ¥ Mg
27 27 1 Q 123.75 -3.25 484 1058 2344 -1.45 15.8 159
28 28 1 o 127.00 -3.25 51.7 1056 2669 -1.45 16.7 16.8
29 29 1 0 130.25 -3.25 54.9 10.56 3016 -1.45 17.6 17.7 Ly
30 1 2 3.25 0 0.00 -75.3 0.00 5676 -2.34 -18.0 18.2
3 r 2 325 6.25 0.00 -69.1 0.00 4773 -2.34 -16.3 16.5 v
32 3 2 3.25 12.50 0.00 -62.8 0.00 3948 -2.34 -14.6 14.8
33 4 2 3.25 1875 0.00 -56.6 0.00 3202 -2.34 -12.9 131
34 5 2 3.25 25.00 0.00 -50.3 0.00 2534 -2.34 -11.2 114
35 6 2 3.25 31.25 0.00 -44.1 0.00 1944 -2.34 9.5 s.8
36 & 2 325 37.50 0.00 -37.8 0.00 1432 -2.34 -7.8 81
37 8 2 325 43.75 0.00 -316 0.00 998 -2.34 -6.1 &5
38 9 2 3.25 50.00 0.00 -25.3 0.00 642 -2.34 4.4 4.9
39 10 2 325 56.25 0.00 -1%.1 0.00 364 -2.34 -2.6 35
40 1 2 3325 62.50 0.00 -12.8 0.00 165 234 -0.9 25
a1 12 2 3.25 68.75 0.00 -6.6 0.00 43 -2.34 0.8 25
42 13 2 325 78.25 Q.00 29 0.00 8 -2.34 34 4.1
43 14 2 3.25 81.50 0.00 6.2 0.00 38 -2.34 43 4.9
as 15 2 3.25 B84.75 0.00 8.4 0.00 89 -2.34 52 57
45 16 2 3.25 88.00 0.00 12.7 0.00 160 -2.34 6.1 6.5
46 17 2 3.25 91.25 0.00 15.9 0.00 253 -2.34 6.9 7.3
47 18 2 3.25 94.50 0.00 18.2 0.00 387 -2.34 7.8 8.2
48 19 2 3.25 97.75 0.00 224 0.00 502 -2.34 a7 8.0
49 20 2 3.25 101.00 0.00 257 0.00 659 -2.34 9.6 2.9
50 21 2 325 104.25 0.00 289 0.00 836 -2.34 105 108
51 22 2 3.25 107.50 0.00 322 0.00 1035 -2.34 114 11.6
52 23 2 325 110.75 0.00 354 0.00 1254 -2.34 123 125
53 24 2 3.25 114.00 0.00 387 0.00 1495 -2.34 13.2 134
54 25 2 3.25 117.25 0.00 419 0.00 1757 -2.34 14.1 14.3
55 26 2 325 120.50 0.00 45.2 0.00 2040 -2.34 15.0 15.1
56 27 2 325 123.75 0.00 484 0.00 2344 -2.34 15.8 15.0
57 28 2 3.25 127.00 0.00 51.7 0.00 2669 -2.34 16.7 16.9
58 29 2 3.25 130.25 0.00 54.9 0.00 3016 -2.34 17.6 17.8
59 1 3 65 0 3.25 753 10.56 5676 -3.23 -18.0 183
60 2 = 65 6.25 325 -69.1 10.56 4773 -3.23 -16.3 16.6
61 3 3 6.5 12.50 325 -62.8 10.56 3948 -3.23 -14.6 15.0
62 4 3 65 1875 325 -56.6 1056 3202 -3.23 -12.9 133
63 5 3 6.5 25.00 3325 -50.3 1056 2534 -3.23 -11.2 1.7
64 & 3 6.5 31.25 325 -44.1 10.56 1944 -3.23 9.5
65 7 3 8.5 37.50 325 -37.8 10.56 1432 -3.23 -1.8
66 1 3 6.5 43.75 3.25 -31.6 10.56 298 -3.23 -6.1
67 9 3 6.5 50.00 3.25 -25.3 10.56 642 -3.23 44
&8 10 3 6.5 56.25 3.25 -19.1 10.56 384 -3.23 -26
€9 11 3 6.5 62.50 325 -12.8 10.56 165 -3.23 09
70 12 3 6.5 68.75 3.25 -6.6 10.56 43 -3.23 0.8
71 13 3 6.5 78.25 3.25 2.9 10.56 3 -3.23 34
72 14 3 6.5 81.50 3.25 6.2 10.56 38 -3.23 4.3
73 15 3 65 84.75 3.25 a4 10.56 89 -3.23 52
74 16 3 6.5 88.00 3.25 127 10.56 160 -3.23 6.1
75 17 3 6.5 91.25 3.25 158 10.56 253 -3.23 6.9
76 18 3 6.5 94.50 325 192 10.56 367 -3.23 7.8
77 19 3 6.5 97.75 3325 224 10.56 502 -3.23 8.7
78 20 3 6.5 101.00 325 25.7 10.56 659 -3.23 9.6
79 21 3 65 10425 325 28.9 1056 836 -3.23 10.5
-] 22 3 6.5 107.50 325 322 10.56 1035 -3.23 11.4
81 23 3 6.5 110.75 3.25 35.4 1056 1254 -3.23 123
82 24 3 6.5 114.00 3.25 38.7 1056 1495 -3.23 13.2
83 25 3 8.5 117.25 3.25 41.9 10.56 1757 -3.23 14.1
24 26 3 6.5 120.50 3.25 452 10.56 2040 -3.23 15.0
a5 7 3 6.5 123.75 3.25 484 10.56 2344 -3.23 15.8
86 28 3 6.5 127.00 325 51.7 10.56 2669 -3.23 16.7
87 23 3 6.5 130.25 3.25 54.9 10.56 3016 -3.23 17.6
Bot 117 1238
Top 166 5317
Total 283 6554 613 132,724
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312"

Knee Brace Forces

L
Pd
d
vd
Ve
Pg -311 kips
H Vg= -84 kips
Pe: Mg= -4658 in-kips
Pd=Vg=
Mg vd=Pg=
Md = Mg+PgH/2+VgL/2 =
<
Knee Brace Web
t: 0625 in @ Diaph 979 kips D/c= 0.32
@ Gdr 1414 kips D/C= 0.06
@ Diaph bf: 12in A= 44 in* fa= 1.91 ksi axial stress
tf: 0.875 in yf= 214 1in fu= 21.8 ksi bending stress in flange
Fy: 50 ksi I= 14230 in* fow = -34.1 ksi bending stress in web p/c
sf= 666 in* fi= 23.7 ksi Total flange stress 0.47
Sw= 425 in® o= -32.2 ksi Total web stress. 0.64
7 uf |
@ Girder bf: 12in A 68.7 in? fa= 4.5 ksi
[# 0.875 in yb= 39.0in b -3.3 ksi
= 54318in*
s= 1393 in®
Kneebrace Connection PL - Web Weld
Double Fillet Size:  0,3125 in Fexx : 70 ks [ 0.80
Rr= 14.8 kfin 54 in Rr= 802 kips p/c= 0.39
Knee Brace - Diaphragm Connection
Rl boltD: 1in
d d Ab= 0.785 in?
1" L 4171 1,740 Fub: 120 ksi
L (-] 36.21 1,311
o o 32.46 1,054
Y = 28.71 824
= a L] 24.96 623
-
@ 2121 450
S 17486 305 n= 2%
o 1371 188 y= 211 in
- 2.96 %9 Aby = 398 in*
6.21 39 A= 124 in?
246 3 = 12,42
0.00 a St= 291
0.00 0 Sz 164
fa= 0.68 ksi
= 487 ksi
Max Bolt Stress = 48.3 ksi
Max Bolt Tensien, Ti 38.7 kips Bolt Shear, Pu= 11.9 kips
Bolt Shear Cap, ¢,R,, ! 35.9 kips.
e 0.80
Bolt Tensile Cap, ¢,T, = 54.0 kips D/c= 072
Girder connection PL
Atinterior girders, most of the floorbeam moment will be transferred directly from one floobeam to
the next.
Conn PL
Girder Depth, H : 122 1t b: 121in
F= MMH= 100 kips t: 1125 in
%] 2t Fy: 50 ksi
M=FLf2= 100 ft-kips 1in
tw = Sin
Conn PL Weld Capacity
Double Fillet Size : 04375 in Fexx = 70 ksi et 0.80 Rr= 20.8 kfin
Ls= 11in L= 164.40n
w 1424 in 1= 299,570 in°
heriz clip : 1in Ss= 4,092 in? - of Stiff weld
vertclip : 2in Sws= 4,207 in? - of web weld
M= 2445 ft-kips
v 204 kips
v v P
Me Me max. stiff weld shear due to M = 7.2 kfin Stiff Weld D/C= 034
max. web weld shear duetoM = 7.0 kfin
max, web weld shear duetoV = 1.4 kfin
max resultant weld shear = 7.1 kfin Web Weld D/C = 0.34
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