70ZI-101aN

ForpEr 20287

JOb N0. {9433 - Cleve ol TnusrdShreet no. f/Z. HNTB

Made by Y

Checkedby oG

Backchecked by L. TD

Date 3/«30/]2_ Date L e A T Date '-{[3[;2,
@\ Canning Chotlk (@b Reacl jon & A
Reactrmnlrom o it Rracket 2, More aid. €.

wae |, L L]
{’t 1 A
)
I /61/ N S_"{”
Bracket Spacieg :32 = 2,47
W p ™ [0pel x 267" = 267 ¢

WiLg = (7Y SO x287'= Y67, z,s%+
Wi > SO osfr267 = 1335 #/e+

P,: - :.’.,.?‘45‘_'{< |

| w/qucmﬁ %’5 ‘1’0 ‘;’8
co ,plseruqlme!}, 5q/

ﬂ‘LF\“"

t— 32 -1-‘“3?-'-1

ukzél/bmcfcp-r_

0,375 X2: 0475 |

o1 [soheel iscongrvatios

z L | | |
i 0-3'7,5 T S e T
2 ‘ i i ‘

Az (s 4 W) K(vo—m)y 1%’) +

(woys x (45=103) (12 +
(PFM x(ﬁs-—:o)):( - (z4-10)

b= [((25.74-!33.5')(5')(2'5') ux

(7,25 *z.?z>(1.46'> F
(2250 *(3125Y) | = 3.47
Az vol®f

6=(3,o\" { A33]) 4 2L ®



YOZL-LOLaIN

for PET 0022 JOD 049455 _ el T serboliShEt n0. S/ 2 ~INTB
Madeby /> Checked by £D G Backchecked by LI P
Date 3/30[!—&, Date Y-2-12 Date '-”3[(?.,

Te estimate deflecironinthe wab Loss of Deck Thickness

from the adﬁrhqv\s };rqd’—?’l’ foqclﬁg%,

Qe s ume the web acts g4 F6y32” Q§o = 0,037

[:ien‘e with o 2Z, 1‘4F‘concm~}r«+f4

1ofac\'iui, The plate is Stemply ¢u= o.l04

suPPo(‘“JfPa\ on ql\ S}a\PS,Thl\S
A8 3‘:&/@ o consepvative
estimate of [the ”of‘i‘cqm\!"‘ﬁr’?p&'ﬂt* ¢tat: 2,136°

F rom Roark's Formulas Lo
=t rees and Steain, (4ttac hed)

Lé 3 47S
The mox dellectron of a
S P}/ SUPPGH‘Q& {>==‘(+€ QJI+L\ |
a concentrated | |oad - off [to«m (o,;ge,-)] x 4TS =

\ =< (z. )33
':
d /qu 22000 (0,6875)3

- q%z 13 o(‘orgs—I

G.(8s D212z
(000N (06875

"

= 0.043

o ®

;76"




Formulas for Stress and Strain

502

Buore Autsearon;
9By Awaopun -ap

T
—e— = T o pue ’mnllauﬂ.c

(80=1a1§ Joyr 0 SHBUD WOy sanfey)
1600 9800 8100 guog 0900 €r0'0 zgo0
60 Lr0  gpp  gpy VE'0  9z'0 g1y

07 g o5 gg 0z

h asua
L S— c ? _ em Buore mﬁwuﬁoﬁ
yqbo— Lhi sabg ¢ Amuoprup -pr

(go=11g J9Y 30 sprmyo WOy sanes)

080 8g0 gy €90 190 1270
BE0 ¥p0 %oy §9°0 910 g
Y0 990 39 940 060 P01
080 09'0 ¥z 88°0 80T ggy
190 - 0 80T 18T gL

080 ge0 gzpo 3590 £9¢0
980 ro 19y 290 9x0
EF0 290 o099 EL0 060 3IT
380 290 zu0 ¥8'0 L0T ggT
€90 9L0 o060 80T 82T zg7
90 e60 zrT 881 z8T

9L’0
360

o G

e aj0u) s suipex
2MP= JO 91910 OrxjuRIUeD
_”m_+ahmn2= + EH_WIWWH g (xa3ue0 1Y) T[BWS 18A0 WIOFTU[) ‘qL
9%

N ! d ' gg¥'0  0B¥0 4
(€0 =4 205 12 Jou) 008'0 1080 g0S'0 9090  £0S0 66¥0 1670 Mw.w a0 g A .
IEPT0  LIPTO  OQOFT0  GEET'0  OTIT0  LIOTO 80600 0LL0 fon o

00940  9LFPL'0  OTPL'O ¥EIL'0 OIS0 88950 GLISO 08970

5 S
. . . . o1 | g/
Bl 0g [0 4 o g 81 91 ¥ 2T N -

gbi ="y (saprs Suof jo 1mques 4y)

ajed payzoddns Ldws sadpa
e _ g pue In_wh =9 ="y (1oue0 3y) SI1UR I9A0 WIOITU[] BT e feje(d xemiuejoey T
»qbr— 79 . .
[nuIoq Burpeor ou esen syaoddns pue ‘edeys
sanfea oywads paje[nge; pus sg

“ou asen

UOIBIYIPOW SULMOT[Of 9T} [3im sardde g 1T a1qe], Jof uonejou mﬂE..... ZOHH&M.W m
SSaUNIIY} Juelsuod pue Sallepunoq u.._m_m._um yum mm«m_n_ 18]} 10} se|nwio4 LL 31



B g 7 3] 32fI2
TAEG - Torsional Analysis for Exterior Girders (Version 2.1) DG Y2012

RESULTS SUMMARY for.......... Ramp A5_Overhang_RFI00282.prj LID 4f3[iz

D DD D > 23 B B B > > 2> > > > 3 2> NPUT DATA <- €= <- <€ €0 <o €0 <o € € <o <o € € - <o < <=

PROJECT INFORMATION
File Name.................... Ramp A5_Overhang_RFI00282.prj
File Location....... ... N:\49633\Bridges\Design\Final Design\AS\TAEG\Ramp A5_Overhang_RFI00282.prj
Project Number........... 49633
Engineer......cccccceenees LJD
Project Title................. Cleveland Innerbelt Ramp A5
Last Modified... ... Friday, March 30, 2012
Created............... .... Friday, March 30, 2012
Units.......... ... U.S. Customary
Notes....o s

GIRDER DATA
Top Flange (Width x Thickness)............... 20x1 [in]
Web (Height x Thickness).........ccc..c.cocuu. 96 x .6875 [in.]
Bottom Flange (Width x Thickness).......... 20x 1 [in.]
Yield Srass, TV i s 50 [ksi]
Modulus of Elasticity, E...........cccccoeeeee. 29000 [ksi]

BRIDGE LATERAL DATA

Distance Between Lateral Supports.........cocoooiiiiiiiiiincee, 300 [in]
Distance Between Adjacent Girders............c.coeeeeeirinnenncneseceeeeens 131 [in]
NUMDBEr of GIFdEIS......oiiiiiieiiee s 5

Bridge Skew.............. .. 0-20 [Degrees]
Continuous Girder............c..o...... s YES
I_ength of Maximum Side Span..... ... 2662 [in.]
cength of Maximum Inner Span............ e 2168 [in]
Symmetrc Loading 2. ...wmenmmasmmmsnrsgmammr s e e YES
Continuous Diaphragms or Cross-Frames Full Width of Bridge ?.......... YES
Continuous Timber Blocks Full Width of Bridge ?..........cccooeeieiiieen. NO
Continuous Tie-Rods Full Width of Bridge 7........coooooiieiiieiee, NO

PERMANENT LATERAL SUPPORT DATA

Stiffener Width........... ... 12.5 [inl]
Stiffener Thickness.........c.ccceeveinnen. ... .875 [in.]
Permanent Lateral Support Height.............. 92 [in]
Yield Stress; FY.conmmn s ammans 50 [ksi]
Modulus of Elasticity, E..........cocceveiiiene. 29000 [ksi]
Top Offset........... 3 [in]
Cross-Frames YES

Total Section Area of Chord Member.......... 4.75 [in."2]
Total Section Area of Web Member............. 4.75 [in."2]

TEMPORARY LATERAL SUPPORT DATA

Number of Tie-RodS.........ccoovviieeiriiiiiiiiennn NONE

Number of Timber Blocks............ccoceveennnane. NONE
BRACKET DATA

Bracket Dimension A........... 70 [in.]

Walkway Width (B)........ . 15 [in]

Bracket Dimension C 45 [in.]

3racket Dimension D........... 5 [in.]
Bracket Dimension E........... 5 [in.]
Bracket Dimension F........... 52.4 [Degrees]
Bracket Dimension G.......... 80 [in]
Bracket Spacing................. 32 [in)]
Bracket Weight................... 50 [Ibs]

LOAD DATA



D.L. Concrete

Top Flange Stress Due to Max. Pos. Moment.............. [ksi]
Bottom Flange Stress Due to Max. Pos. Moment......... [ksi]
Top Flange Stress Due to Max. Neg. Moment.............. [ksi]
Bottom Flange Stress Due to Max. Neg. Moment......... [ksi]
Maximum Wheel Load.............. 2.25 [kips]

Wheel Spacing [1 - 2 - 3] 48 - 40 - 48 [in]

ADVANCED LOAD OPTIONS

Use Advanced Load Options 2.........cccccevvevriniiininieens NO

CONNECTION DETAILS

Welded Connection.........ccccoocveeivvieiiciieceneeane. YES

o G G G e e D Ce e e e e € € S S <= < OUTPUT DATA > > -2 > >3 2> 25 23 3 -5 253 23 25> 25 =5 > >

I'11 NOTICE : Values for 'Stresses Due To Non-Composite Dead Load' on the Load Data Form =0 [ksi] !!!
One of the main limitations of TAEG is that it is not a structural analysis program. The program's input of the
‘Stresses Due To Non-Composite Dead Load,' if desired, must be determined from a separate analysis program.
Once this information is determined from another source it can be input into the program's Load Data form.
These stresses are added to the torsionally induced stresses in the Calculated Stresses form and are

compared against yield as is done in the AISC Design Guide.

CALCULATED STRESSES

* POSITIVE MOMENT REGION

Top Flange Stresses Due To Non-Comp. DL............... 0.00 [ksi]
Top Flange Stresses Due To Torsion............cceeeeee -4.34 [ksi]
Sum of Top Flange Stresses.........ccocvvvveiiieviiiiiciinnns -4.34 [ksi]
Bottom Flange Stresses Due To Non-Comp. DL.......... 0.00 [ksi]
Bottom Flange Stresses Due To Torsion 4.34 [ksi]

Sum of Bottom Flange Stresses................... weeee 4.34 [ksi]
* NEGATIVE MOMENT REGION

Top Flange Stresses Due To Non-Comp. DL............... 0.00 [ksi]
Top Flange Stresses Due To Torsion..........c.ccceeeeene. 4.34 [ksi]
Sum of Top Flange Stresses.........coeevieeveniniinnceeenns 4.34 [ksi]
Bottom Flange Stresses Due To Non-Comp. DL.......... 0.00 [ksi]
Bottom Flange Stresses Due To Torsion -4.34 [ksi]

Sum of Bottom Flange Stresses................... -4.34 [ksi]

Compare Sums To Yield At 50.00 [ksi]

CALCULATED DEFLECTIONS

Lateral Top Flange Deflection (T_horiz)........ccccoeviieiiinninn. 0.09 [in]
Lateral Bottom Flange Deflection (B_horiz).................. ... 0.09 [in]
Vertical Deflection of the Bracket at the Rail (R_vert).......... 0.09 [in]
Rotation of the Girder (Theta).........cccceevvie i, 0.104 [Degrees]

CALCULATED BRACKET FORCES

Hanger Force................... .... 6.86 [kips]
Horizontal Force (Top).......c....... 2.16 [kips]
Horizontal Force (Bottom).......... 2.16 [kips]
Vertical Force.........c.cccocvvvenenn 4.85 [Kips]
Diagonal Force.........cccccceeeveeenes 3.54 [kips]
L.L. Walkway........cccooeein 0.13 [kips/ft.]
o - [ Co— ... 0.13 [kips/ft.]

0.03 [kips/ft.]
D.L. Concrete.......coooeveveeiceee 0.47 [kips/ft.]
Wheel Load...........cocoooveeeenin . 2.23 [kips]




CALCULATED LATERAL SUPPORT RESPONSE

Lateral Support Reaction of the Top Flange (Ft)............occooviceiceniinnn. 10.26 [kips]
Lateral Support Reaction of the Bottom Flange (Fb)................c......... 10.26 [Kkips]
Resulting Moment Acting on the Permanent Support (M)........cooiviniee 82.93 [kip-ft.]

ULTIMATE STRENGTH CHECK

Check for Ultimate Strength Using Eq. (10-155) AASHTO : 0.043 < 1 |
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TAEG - Torsional Analysis for Exterior Girders (Version 2.1)

RESULTS SUMMARY for.......... Ramp A5_Overhang_Span 1_RFI00282.prj

> EE R PR B B> > B 3 > 2> 2> 2> [NPUT DATA <- <- <o <o <€ <o € € <o <o € <€ - <= <o <= <- <

PROJECT INFORMATION

File Name..........ccocouee. Ramp A5_Overhang_Span 1_RFI100282.prj
File Location............... N:\49633\Bridges\Design\Final Design\AS\TAEG\Ramp A5_Overhang_Span 1_RFI100282.prj
Project Number........... 49633
Engineer.....coamiesi LJD
Project Title................. Cleveland Innerbelt Ramp A5
Last Modified.............. Friday, March 30, 2012
Created.............. .... Friday, March 30, 2012
Units......... e U.S. Customary
Notes:..unmmmnan
GIRDER DATA
Top Flange (Width x Thickness)............... 20 x .875 [in.]
Web (Height x Thickness)...........cc.cc..... 96 x .6875 [in.]
Bottom Flange (Width x Thickness).......... 20 x .875 [inl]
Yield Stress, Fy o umunusmammmassa: 50 [ksi]
Modulus of Elasticity, E..........cccocvnninne 29000 [ksi]

BRIDGE LATERAL DATA

Distance Between Lateral SUPPOMS............ccocoeviiiiiiveciiieeie e 180 [in.]

Distance Between Adjacent Girders..........cccooveoieiiiiiiiiccie e 131 [in.]
Number of GIrders........coco oo 5

Bridge Skew.........ccooeeviicincenns .... 0-20 [Degrees]
Continuous Girder..............cccev... ... YES

Length of Maximum Side Span.........cc.ccccovvviiiiiiiiisiicceiee e 2140 [in.]
i_ength of Maximum INNer Span...........ccocoevveiiie i 2124 [in.]
Symmetric Loading 2. mmnmissmassmninmmaiaasnimes it YES
Continuous Diaphragms or Cross-Frames Full Width of Bridge ?.......... YES
Continuous Timber Blocks Full Width of Bridge ?.........c.cccoooveeevicveen. NO
Continuous Tie-Rods Full Width of Bridge ?.........cccooovieiiieeeeeee NO

PERMANENT LATERAL SUPPORT DATA

Stiffener Width........... ... 12,5 [in]
Stiffener Thickness..........cccoecvveiviiiiiecnnn, .875 [in.]

Permanent Lateral Support Height.............. 92 [in.]
Yield Stress, P mmunansunn s 50 [ksi]
Modulus of Elasticity, E.... .... 29000 [ksi]
Top Offset........ ... 2.875 [in]
Cross-Frames.........cocovevvvviiniieiiiecnecnn, YES

Total Section Area of Chord Member.......... 4.75 [in.A2]
Total Section Area of Web Member............. 4.75 [in.A2]

TEMPORARY LATERAL SUPPORT DATA

Number of Tie-Rods...........ccccoeviieeiieeie, NONE

BRACKET DATA

Bracket Dimension A........... 70 [in.]
Walkway Width (B)............. 15 [in]

Bracket Dimension C........... 45 [in.]
Bracket Dimension D........... 5 [in.]

Bracket Dimension E........... 5 [in.]

Bracket Dimension F........... 52.4 [Degrees]
Bracket Dimension G.......... 80 [in.]
Bracket Spacing................. 32 [in]
Bracket Weight................... 50 [lbs]

LOAD DATA

LID 3[30[12
&6 Sy
LT H[3[iv



B o T s R S 175 [psf]

l'op Flange Stress Due to Max. Pos. Moment.............. [ksi]
Bottom Flange Stress Due to Max. Pos. Moment......... [ksi]
Top Flange Stress Due to Max. Neg. Moment.............. [ksi]
Bottom Flange Stress Due to Max. Neg. Moment......... [ksi]

Maximum Wheel Load................
Wheel Spacing[1 - 2 - 3]

ADVANCED LOAD OPTIONS

Use Advanced Load Options Z...........ccecvvvevecinveecinnen, NO

CONNECTION DETAILS

Welded Connection..........cc.ccoovviieeiiieee, YES

G e adatat g €S 2 < QUTPUTDATA-> > > > > -5 > b e D e s> a3 a3 a3 3> 3 >

I''l NOTICE : Values for 'Stresses Due To Non-Composite Dead Load' on the Load Data Form =0 [ksi] !!!
One of the main limitations of TAEG is that it is not a structural analysis program. The program's input of the
'Stresses Due To Non-Composite Dead Load,' if desired, must be determined from a separate analysis program.
Once this information is determined from another source it can be input into the program's Load Data form.
These stresses are added to the torsionally induced stresses in the Calculated Stresses form and are

compared against yield as is done in the AISC Design Guide.

CALCULATED STRESSES
* POSITIVE MOMENT REGION

Top Flange Stresses Due To Non-Comp. DL............... 0.00 [ksi]

Top Flange Stresses Due To Torsion................ ... =1.99 [ksi]
Sum of Top Flange Stresses.........cccvveveeeieciieceiee -1.99 [ksi]
Bottom Flange Stresses Due To Non-Comp. DL.......... 0.00 [ksi]
Bottom Flange Stresses Due To Torsion . 1.99 [ksi]

Sum of Bottom Flange Stresses.................. 1.99 [ksi]
* NEGATIVE MOMENT REGION

Top Flange Stresses Due To Non-Comp. DL 0.00 [ksi]
Top Flange Stresses Due To Torsion... 1.99 [ksi]
Sum of Top Flange Stresses...........ccoooveiicineceee, 1.99 [ksi]
Bottom Flange Stresses Due To Non-Comp. DL.......... 0.00 [ksi]
Bottom Flange Stresses Due To Torsion .. -1.99 [ksi]
Sum of Bottom Flange Stresses............ccccoecvvveiveennnn, -1.99 [ksi]
Compare Sums To Yield Ab.......c.ccooiiiniinniiiiinneins 50.00 [ksi]
CALCULATED DEFLECTIONS
Lateral Top Flange Deflection (T_horiz).........ccocoeviinenne. 0.02 [in.]
Lateral Bottom Flange Deflection (B_horiz)............cc.ccuoe.. 0.02 [in.]
Vertical Deflection of the Bracket at the Rail (R_vert).......... 0.02 [in]
Rotation of the Girder (Theta)..........ccocvviiiiiiiiieee 0.021 [Degrees]

CALCULATED BRACKET FORCES

Hanger Force........cccooo..... 6.86 [kips]
Horizontal Force (Top) 2.16 [kips]
Horizontal Force (Bottom).......... 2.16 [kips]
Vertical Force.........oovvvviiiiinnnnnn. 4.85 [kips]
Diagonal Force.........cccccooevvnnnn. 3.54 [kips]
L L Walloways. ..o 0.13 [kips/ft.]
L L Slabiseias v 013 [Kips/ft]
Bk FOrmwoKswsmmasanmis 0.03 [kips/ft.]
D.L.Concrete......ccoccceevevnvevnnnnne 0.47 [kips/ft.]

Wheel Load...........ccooovvvecereeee.. 2.23 [kips]



CALCULATED LATERAL SUPPORT RESPONSE

Lateral Support Reaction of the Top Flange (Ft).........ccccocociiiiniinnnnn. 6.64 [Kips]
Lateral Support Reaction of the Bottom Flange (Fb) 6.64 [kips]
Resulting Moment Acting on the Permanent Support (M)......................... 53.61 [kip-ft.]

ULTIMATE STRENGTH CHECK

Check for Ultimate Strength Using Eq. (10-155) AASHTO : 0.02 < 1 !



TAEG - Torsional Analysis for Exterior Girders (Version 2.1)

RESULTS SUMMARY for.......... Ramp A5_Overhang_Span 4_RFI00282.prj

S>> > > > > > > > > > > > > > [NPUT DATA <- <- <o € < <o <o € o <o <o <o €- €= €= €= <= <

PROJECT INFORMATION

File Name..........cco....... Ramp A5_Overhang_Span 4_RFI00282.prj
. N:\49633\Bridges\Design\Final Design\AS\TAEG\Ramp A5_Overhang_Span 4_RFI00282.prj

File Location........

49633

Project Number..........
Engineer..........ccc....... LJD
Project Title................. Cleveland Innerbelt Ramp A5

Last Modified.............. Friday, March 30, 2012
. Friday, March 30, 2012

U.S. Customary

GIRDER DATA

Top Flange (Width x Thickness) 22 x1.25 [in]

Web (Height x Thickness)..........c.cccceevne 96 x .6875 [in.]
Bottom Flange (Width x Thickness).......... 24 x1.5 [in.]
¥ield . Stress, By cummmnnunemnns s 50 [ksi]
Modulus of Elasticity, E...........ccoccoeiiieiinnnes 29000 [ksi]

BRIDGE LATERAL DATA

Distance Between Lateral SUupports..........cooooviiiiiiiioiieiceeeeeeee

Distance Between Adjacent Girders.....
Number of Girders............ccoooveeee.

Bridge Skew...............
Continuous Girder.........ccccceeeveeenne e S RS
Length of Maximum Side Span...... e

Length of Maximum Inner Span

Symmetric’LOAdING. 7. v wwamnamimimamaniaas it e s YES
Continuous Diaphragms or Cross-Frames Full Width of Bridge ?
Continuous Timber Blocks Full Width of Bridge ?..........cccoocvvvevieivinnnn, NO
Continuous Tie-Rods Full Width of Bridge ?........ccoccvoeiiiiiiieieeiceee, NO

PERMANENT LATERAL SUPPORT DATA

Stiffener Width...........cociie 12.5 [in]
Stiffener Thickness.......ccccccoeieeeinni. ... .875 [in.]
Permanent Lateral Support Height.............. 92 [in.]
Yield:Stress, BV onannmmnennnans: .. 50 [ksi]
Modulus of Elasticity, E.........c.ooovveevvicinnns 29000 [ksi]
Top Offset...oooiiiieeie i 3.25 [in.]
GrOSEFTAMBS . vousiossssmvsmssgsssmsnsanois sssia s YES

Total Section Area of Chord Member.......... 4.75 [in.A2]
Total Section Area of Web Member............. 4.75 [in.A2]

TEMPORARY LATERAL SUPPORT DATA

Number of Tie-Rods..........ccooovvieciiiiie NONE

Number of Timber Blocks...........c..coccoiiee NONE
BRACKET DATA

Bracket Dimension A........... 70 [in.]

Walkway Width (B)............. 15 [in.]

Bracket Dimension C........... 45 [in.]

Bracket Dimension D........... 5 [in.]

Bracket Dimension E........... 5 [in]

Bracket Dimension F........... 52.4 [Degrees]

Bracket Dimension G.......... 80 [in.]

Bracket Spacing................ 32 [in]

Bracket Weight................... 50 [lbs]

LOAD DATA

... 0-20 [Degrees]

LTD 3/z0fiz
&P 6 Y-2-lT
LD Y31z



L. Lo WWalKWAY: covos v nsssvmsisssmminsssssssnss srvsssasgsess 50 [psf]

L.L. Slab

D.L: FormWOrK.couammanmmmnnaanieiisammsa, 10 [psf]

DL Concrete.. ..o 175 [psf]

l'op Flange Stress Due to Max. Pos. Moment.............. [ksi]

Bottom Flange Stress Due to Max. Pos. Moment......... [ksi]

Top Flange Stress Due to Max. Neg. Moment.............. [ksi]

Bottom Flange Stress Due to Max. Neg. Moment......... [ksi]

Maximum Wheel Load............cccoeeiieeiieiiicciieecece 2.25 [kips]

Wheel Spacing [1 = 2 = 3o, 48 - 40 - 48 [in]

ADVANCED LOAD OPTIONS

Use Advanced Load Options 2.......cccocevieiiiiiiennnn NO

CONNECTION DETAILS

Welded Connection..........c.ccccvvvvvecineniiiininienns YES

<= €= < < € € €n K € € K €e K €e €e €2 <= <= QUTPUT DATA -2 -2 -2 -2 > 2> 22> 2> 23 23> 23 23> 23 23 23 2> 2> o>

I'11 NOTICE : Values for 'Stresses Due To Non-Composite Dead Load' on the Load Data Form =0 [ksi] !!!
One of the main limitations of TAEG is that it is not a structural analysis program. The program'’s input of the
‘Stresses Due To Non-Composite Dead Load,' if desired, must be determined from a separate analysis program.
Once this information is determined from another source it can be input into the program's Load Data form.
These stresses are added to the torsionally induced stresses in the Calculated Stresses form and are

compared against yield as is done in the AISC Design Guide.

CALCULATED STRESSES
* POSITIVE MOMENT REGION

Top Flange Stresses Due To Non-Comp. DL............... 0.00 [ksi]
Top Flange Stresses Due To Torsion...... ... -2.86 [ksi]
Sum of Top Flange Stresses............ccccevvvviiniviiiininne. -2.86 [ksi]
Bottom Flange Stresses Due To Non-Comp. DL.......... 0.00 [ksi]
Bottom Flange Stresses Due To Torsion 2.02 [ksi]
Sum of Bottom Flange Stresses...........ccocvecinciinnnn. 2.02 [ksi]
* NEGATIVE MOMENT REGION

Top Flange Stresses Due To Non-Comp. DL............... 0.00 [ksi]
Top Flange Stresses Due To Torsion........ccccoeveeeee. 2.86 [ksi]
Sum of Top Flange Stresses..........cocceieninieceninanns 2.86 [ksi]
Bottom Flange Stresses Due To Non-Comp. DL.......... 0.00 [ksi]
Bottom Flange Stresses Due To Torsion -2.02 [ksi]
Sum of Bottom Flange Stresses.........cccccccevviineicen. -2.02 [ksi]
Compare Sums To Yield At..........cccoiiiiiiiiiiciienne 50.00 [ksi]

CALCULATED DEFLECTIONS
Lateral Top Flange Deflection (T_horiz)......cccccovviecveiennnen. 0.05 [in.]
Lateral Bottom Flange Deflection (B_horiz)..........ccccoen....... 0.04 [in.]
Vertical Deflection of the Bracket at the Rail (R_vert).......... 0.04 [in.]
Rotation of the Girder (Theta)............c.cccevvvcevvivnrieeiiee e 0.052 [Degrees]

CALCULATED BRACKET FORCES

Hanger Force.........c.ccvnninecenen. 6.86 [kips]
Horizontal Force (Top)............... 2.16 [kips]
Horizontal Force (Bottom).......... 2.16 [kips]
Vertical Force..........ocooevieeneen. 4.85 [kips]
Diagonal Force..........cccovoeenene. 3.54 [kips]
Lok VWRIKWAY i sz sponmvmvmvanysy 0.13 [kipsfft.]
L.L. Slabqum, 0.13 [kips/ft.]

D.L. Formwork 0.03 [kips/ft.]
D.L. Concrete........ccoocevevcvennnnn. 0.47 [kips/ft.]
Whesl Loaid. .o 2.23 [kips]



CALCULATED LATERAL SUPPORT RESPONSE

Lateral Support Reaction of the Top Flange (Ft).........ccocoeovviiiiiiiieiien, 10.23 [kips]
Lateral Support Reaction of the Bottom Flange (Fb).................. ... 10.25 [Kkips]
Resulting Moment Acting on the Permanent Support (M)..........cocoevveeene.. 83.06 [kip-ft.]

ULTIMATE STRENGTH CHECK
Check for Ultimate Strength Using Eq. (10-155) AASHTO : 0.028 < 1 |
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H NTBThE HNTE Companies Made KDG Date 71712011 Job Number 49633
Engineers Architects Planners Checked LJD Date 71812011
For Cleveland Innerbelt Backchk'd KDG Date 711512011 Sheet No.
_I" T e— ——

Global Superstructure Distortion (d)g)

Girder twist due to superstructure deformation can be neglected
when the tributary deck load carrier by the facia girder does
not exceed 110% carried by the interior member.

Span 1 Right Overhang G1 & G2

1.13
feet 4
D
J; J
P 71
375 10.9
feet feet
Slab thickness = 9.25 inches
G1 Top Flange W = 20 inches
G1 TopFlanget= 0.88 inches
G2 Top Flange W = 20 inches
G2 TopFlanget= 0.88 inches
Top of deck to top of Web = 14
Interior
Slab = 1262 #/ft
Haunch = 80.7 #/ft
9"wedge = 445 #ft
SIP (16psf)= 148 #/ft
Total= 1536 #/ft
Exterior
Half Interior= 768 #/ft
Overhang = 492 #/ft
Conc. on Flange= 137 #/ft
Total= 1397 #/ft
Ratio Exterior to Interior = 0.91 <11

OK - Neglect Distortion

s

inches

N:\49433\Bridges\Design\Final Design\AS\TAEG\Ramp A5 Girder Twist.xls
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WL CHANGE. LEAVE ASILS

LT 3[38)in

Span 1 Leftt Overhang G5 & G4

1.13 ,
feet

|
‘:

3.75
feet

9.83
feet

9.25
28
1.63

inches
inches
inches

Slab thickness =
Top Flange W =
Top Flange t =
Top Flange W = 20 inches
Top Flange t = 1.38 inches
Top of deck to top of Web =

G5
G5
G4
G4

14 inches

Interior
Slab =
Haunch =
9" wedge =
SIP (16psf)=
Total=

1137
70.3
445
131
1382

#it
#Ift
#ift
#Ift
#ft

Exterior
Half Interior =
Overhang =
Conc. on Flange=
Total=

691
436
180
1308

#Ift
#Ift
#ift
#ift

Ratio Exterior to Interior = 0.95 <11

OK - Neglect Distortion




HNTBThE HNTB Companies Made KDG Date 71712011 Job Number 49633
Engineers Architects Planners Checked LJD Date 718/2011
For Cleveland Innerbelt Backchk'd KDG Date 7/15/2011 Sheet No.

Span 4 Right Overhang G1 & G3

1438
feet

Il*-kﬂ

A

o

3.75
feet

9.83
feet

Slab thickness = 9.25
G1 Top Flange W = 28
G1 Top Flanget= 15
G3 Top Flange W = 22 inches
G3 Top Flange t= 1 inches

Top of deck to top of Web =

inches
inches
inches

Interior
Slab =
Haunch =
9" wedge =
SIP (16psf)=
Total=

1137
85.9
44.5

128
1395

it
it
#ift
#ift
#ift

Exterior
Half Interior =
Overhang =
Conc. on Flange=
Total=

698
436
182
1316

Pt
#Ift
#ift
#Ift

Ratio Exterior to Interior = 0.94

OK - Neglect Distortion

14

<1.1

inches

N:\49¢

Span 5 Leftt Overhang G5 & G4
|
L g

|

T
3.75
feet

1:43
feet

N

r
9.83

feet

Slab thickness =  9.25
G5 Top Flange W = 24
G5 TopFlanget= 1.25
G4 Top Flange W = 22 inches
G4 TopFlange t= 1 inches

Top of deck to top of Web = 14

inches
inches
inches

inches

Interior
Slab =
Haunch =
9" wedge =
SIP (16psf)=
Total=

1137
85.9
445

128
1395

#/ft
#/ft
#Ift
#it
#it

Exterior
Half Interior =
Overhang =
Conc. on Flange=
Total=

698
464
159
1321

#ift
#Ift
#iit
#it

Ratio Exterior to Interior = 0.95 <1.1

OK - Neglect Distortion

33\Bridges\Design\Final Design\AS\TAEG\Ramp A5 Girder Twist.xls
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July 2008
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BDM SECTION 300 DETAIL DESIGN July 2009

C.

CHE: DWME ofitfeans
BN Y LER 2w

Permanent Lateral Support Data: < ‘Ace - Frowae wy Treuk Top & Bot

The default crossframe type assumed by the TAEG software consists of a stiffener and

L diagonal x-bracing with top and bottom horizontal chords. In order to analyze the structure

vs?ith.,g standard ODOT crossframe, designers should input stiffener dimensions and select the
“Diaphragms (Inputted Ix)” option. For ODOT Type 1 crossframes, designers should
assume a fibtij:jous stiffener of dimensions: 5” x 3/8”. Determine the diaphragm moment of
inertia for all standard ODOT crossframes as follows:

h2s e . ———— —
Ix = 1 IJ ¥ L] 1
4L3d[ 2 T 3 : 3 J ~F i :
AL, AL +AL . i ]
E . ] 1
£ Y | ]
Where: o Do, :
1 1
Aq= Area of the diagonal v s . 9
member (inz) i i 1
Ay = Area of the horizontal Lh :
member (inz) " g e 5 i

.

. Temporary Lateral Support Data: ¢ Wone > v

Designers should generally avoid utilizing temporary tie rods and timber blocks; however, if
required these should be detailed in the contract plans.

|

-
=

Load Data:

L. Live Lo 0N WAIKWAY...i:ii. commmersoesssesssssmssnessessosmssasen savas sessisasses sossorssesssecassmsssemesnssss 50 Ib/ft?
AR DL e T R T S 50 Ib/ft?
3. Dead Load of FOIMWOIK. .............ocovueveoeeeemeeeeeeeeseseeoeooeoooooeoooooooeooooo 10 Ib/ft?

4. Dead Load of CONCIEe ...........o..vvveeeeeeeeeeeeoeeooooooooooo 150(tayg) Ib/f?

(tave = Average thickness [ft.] of deck slab overhang) +, = 147 e

5. Wheel S8pacing [1-2-3].......ccouiuiiocerieeeeseesens s eesess e e eeeeeeeeseeeemo
6. Maximum Wheel Load: ( See Cole 00 pevt el \;*/ 1{8". yo~-4 8‘"

To estimate the total finishing machine length required for placement along the skew, add
the rail-to-rail length and the extra end length from the following table using the plan
specified skew rounded to the nearest 5 degrees. W is the rail-to-raj length as measured
perpendicular to the centerline of the bridge.

WwhEee sPACING
cHANGE D,

1748



BDM SECTION 300 DETAIL DESIGN July 2008
eHK: DHE oxfisfaon
Vi OLER B[1gw

Skew Angle Rail-to-Rail Length, ft. Extra End Length, ft.
0 L.oowW 0.0
15 1.04 W 5.0
20 1.06 W 35
25 1LI0OW 6.5
30 1.ISW 7.0
35 1.22 W 8.0
40 131 W 9.0
45 1.41W 10.5
50 1.56 W 11.5
55 1.74 W 13.5

For total machine lengths of 36 ft. and less, assume a total machine weight of 7.6 kip.
Add 0.09 kip for each additional foot of machine length required above 36 ft. The
maximum total machine length shall not exceed 120 ft. If greater lengths are required,
consult the Office of Structural Engineering for recommendations.

To determine the maximum wheel load, divide the total machine weight by 8.0.
F. Bracket Data:

1. Refer to the following figure to determine TAEG dimensions A,B,C,D,E, F and G.
2. Designers may assume a center-to-center bracket spacing of 48.0 in.

3. Designers may assume a bracket weight of 50 Ibs.

e ,J‘Q ;\/H‘
OIEPELPLLS »/ = A 7 o /
: ,5,_,".-'.;-‘~ = sz - CREG AT &, 2—50 Y ."« QNA‘_« ‘b ;” ‘§_. £, Jo =~3; u}gkg\}
‘ = b3
= Tk 40,08 (004 3D
i "j“'.?/ }.\v/
v /

H\h; - "";’{:E‘i’:;}{ = L% K Agved) =23 oy !Lg ig“

LID If29/12
1) C i U

b <3z
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