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Overview

» Background
» Guideline Development

» Example: Steel Bridge Plans
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Background

Michigan Local Agency Bridges

6675 structures (vehicles, length = 20°)

87% owned by County Highway Agencies

86% rural

97% span over water

30% girders; 34% box beam; 23% culvert
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Location

University

17%

Most (63%) in Bay, Grand,
and University Regions

MDOT Regions

[ Superior

Bl North

1 Grand

[ Bay

Bl Southwest

[ University

B Metro
Region % No.
Superior 9.3 620
North 6.2 414
Grand 16.3 1085
Bay 29.5 1967
Southwest 9.6 644
University  16.7 1118
Metro 12.4 827




Traffic Volume

> 5000
15%
3001-5000
6%__ ADT % No.
<1000 62.6 4218
1000-2000 114 769
s 2001-3000 5.4 363
3001-3000 55 369
D 5000-10000 7.0 474
11% e 10000-15000 3.5 239
° 15000-20000 2.1 144
~20000 28 157

- Most (63%) < 1000 ADT
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Span Lengths

Max span (ft) % No.

<30 43.1 2878
30-40 17.2 1146
40-50 12.6 844
50-60 10.0 670
60-70 6.7 450
70-80 4.1 273
80-90 2.3 151
90-100 1.5 102
100-120 1.3 88
120-140 0.6 43
140-160 0.1 4
=160 0.3 17
No info. 0.1 10

43% < 30’
« Most are short: 73% < 50’
98% < 100’




Skew

Skew (deg) % No.

0 61.9 4130

1-30 27.0 1803

31-60 7.9 525

60-99 0.6 40

No info. 2.7 179
ol

* 91% < 30°
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Deck Width

Most (56%) from 30 - 50’

Width (ft) % No.
<20 8.2 550
20-30 20.6 1375
30-40 40.2 2681
40-50 12.4 830
50-60 4.1 272
=60 8.3 557
No info. 6.1 410




Year of Construction

Most (58%) built from 1960-2000
~ 25% 60+ years old

Year %  No.
<1921 3.9 258
1921-1940 12.3 819
1941-1960 94 625
1961-1980 28.4 1898
1981-2000 28.7 1917
= 2000 16.9 1125
No info. 0.5 33




Condition

N/A
23%

of Superstructure

0-2
r_1%

3-4

7%

5
9%
6 Satisfactory
15%

» Most (45%) rated good or better
« 17% less than satisfactory
« Over 16% posted < legal

Condition

%

0 Failed 0.1 9

1 Imminent Failure 0.1 10
2 Critical 0.9 63
3 Serious 2.6 185
4 Poor 4.4 3.2
5 Fair 9.2 647
6 Satisfactory 152 1063
7 Good 23.7 1663
8 Very Good 18.6 1306
9 Excellent 2.1 144
N N/A 2258 1579




Summary

MI Local Agency Bridges:

» Short Span (98% < 110’)

* Low skew (91% < 30°)

» Moderate width (87% < 50’)
» Over water (97%)

« Concerning condition (25% age 60+; 17% unsatisfactory & posted)




Previous Bridge Plan Development Efforts

« TRB: Innovative Bridge Designs for Rapid Renewal (SHRP2; TRB 2014):
plans for ABC; used by lowa, Vermont, New York DOTs

« PCI: Guidelines for Accelerated Bridge Construction Using Precast /
Prestressed Concrete Components (PCI 2006)

 PennDOT: Rapid Bridge Replacement Project replaced over 500
structures (2015)

« MoDOT: Safe & Sound Program: plans used to replace 550
bridges (2013)

 lowaDOT: Plans for prefabricated bridge components (Rossbach 2014).

« SDDOT, INDOT: Plans for fast construction (Rossbach 2014).

« UDOT, Idaho DOT, WSDOT: Plans for precast construction (TRB 2014).

This project: Local agency bridges rather than ABC Kﬂﬁ
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Purpose of Guidelines

Desired outcomes for new bridges

“Low cost, low maintenance, easily constructible”

* Reduce problematic design and construction issues
« Improve quality control

* Increased durability

« Lower life cycle costs

« Efficiency by using recurrent specifications and layouts



Scope of Guidelines

Provide design suggestions for local agency bridges

Present recommended bridge geometries, girder selections, and details

Format: bridge selection charts, construction notes, bridge plan templates

Audience

Local agency representatives and their consultants
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What the Guidelines are not

* Not a set of new MDOT standards

* Not required

* Not “off the shelf” plan sheets: templates
« Not complete designs

« Do not cover all cases

« Not meant to lower design costs
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Guideline Development

Initial Concepts

1) AASHTO/PCI beams

2) Painted steel beams

3) Galvanized steel beams
4) Spread bulb tees

5) Side-by-side bulb tees
6) Spread box beams

7) Side-by-side box beams
8) Precast double tees

9) Prefabricated steel/concrete double tees
10) Slab

11) Timber slab

12) Culverts

XX X XX

T I I I 11

[e]e]] [e]e]6] [e)e]6] [e]e]e] [sYe]e] [e]e]e] []e]6] [e]e]e]|

7/~ N\

-

(1)
(2,3)
(4)
(5)
(6)
(7)
(8)
(9)

(10)
(11)

(12)



Concept Review
 Focus group meeting (July 2016)

Local agency representatives, engineering consultants,
contractors, fabricators

Discussed performance, cost, constructability,
durability/maintenance, other issues

* On-line survey (advertised in Crossroads Magazine)

* Questionnaire distributed to 2017 MBC

About 90 responses
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Concepts for Plan Development

Bridge Type

Some advantages

Galvanized Steel T— 71 17 1 T
Spread Box
Side-by-side Box Tooooooooy

Bulb tee TIX XL

lower weight, small depth for short spans
popular, readily available
useful when small depth required

efficient for longer spans

Other Competitive Structures

Timber

Folded Plate 17 \J J U J

vﬂ,‘\i""?i“
Culvert —

— currently available in prefabricated kits




Cost Analysis

 Initial and life cycle cost analysis (LCCA) of superstructure

LCCA

Agency Costs

« Material, personnel, and equipment costs for construction and maintenance

« Cost BEvents:

Initial construction

Routine and detailed inspections

Deck patch, overlay, & replacement
Beam end repair & replacement
Superstructure demolition & replacement

« Operation, maintenance, and repair events based on MDOT practices



User costs

During construction & maintenance, the costs due to increased:

Travel time
Vehicle operation
Crashes

Life cycle costs

Cumulative yearly costs converted to present dollar value

Probabilistic LCCA

LCCA considering cost uncertainties
Costs expressed as random variables
Analysis conducted with Monte Carlo Simulation
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Example Results

Initial construction cost

Life cycle cost

1,100,000
= = = = 40" deck width
34’ deckwfdth p
1,000,000 = = = = 30" deckwidth x ‘ :
» . // N —
2 900,000 e /,"
§ ,Galvamzsd,, // AT Spread Box &
7 Steel , Pa Bulb Tee
800,000
700,000
600,000
500,000 T v !
0 20 40 60 80 100 120
Span (ft)
1180 Ol 000 ————— 40" deck width
34’ deck width Side by
L L —— 30’ deck width 7 side Box
— 1,600,000 7
@ il
2 1,500,000 — 77
8 ’Galvanlzed, /{2 - Spread Box &
1,400,000 - >tee1/%$/ Bulb Tee
P
1,300,000 S e SR =
‘Yl e
1,200,000 S S T
2 SV 77 -
5 / “ /
1,100,000 -
H / # 7 e
1,000,000 L
,000, gg/’
900,000 o
800,000 T T T T J :
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Span (ft)




Example Results
1,000,000 — — —r
% 800,000
4
7 F
) . 2 600,000
Cumulative Cost, 20’ Span s et
E
o 10000 Steel
——SSBB
200,000 ———SBB & Bulb-Tee
O T T T T 1
0 20 40 60 80 100
Year
1.00
— P (Cost Spread Box < Cost Steel)
0.95 .
- P (Cost Spread Box < Cost SBS Box)

0.90
0.85
0.80

Probabilistic Evaluation, 20" Span 0.75
0.70
0.65 m - 3 7
0.60 f '

_)_l_/—’

0.55
0.50 T T T T 1




Summary of Recommended Designs

« Balance cost, beam depth, constructability

Deck Width (2 Lane - Shoulder) ADT
30’ 11" -4 < 1500 (+ ag. equipment)
34’ 11" -6’ 1500 - 2000
40° 12°- 8 > 2000

Bridge Type Spans Skew

Galvanized Steel 20-60’ 0-30°

Spread Box 20-70°

Side-by-side Box 20-70°

Bulb tee 70-110°
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Steel

Span (ft) # beams x spacing (ft) Overhang (ft) Clear width (ft)  Total width (ft)

20 - 60 5x6.38 3.5 30 | 325
20 - 60 6x6.3 2.5 34 36.5
20 - 60 T%6.25 2D 40 42.5

Span (ft) Beam size
20-30  WI14x 120
40 W21 x 147
50 W30 x 173
60 W36 x 170




Spread Box

Span (ft) # beams x spacing (ft) Overhang (ft) Clear width (ft)  Total width (ft)

20 - 50 4x9.17 2.5 30 32.5
60-110  5x687 25 3¢ | 325
20 - 110 5x7.87 2.5 34 | 36.5

20 - 50 5% 937 2.5 40 42.5

60 - 110 6x7.5 2.5 40 ‘ 42.5

Span (ft) Beam size
20 -40 Zlx36
50 - 60 21 x48

70 27x48
80 33 x48
90 - 100 39x 48
110 48 x 48




Side By Side Box

# of beams for clear width
Span (ft) 0 34 40°
30 | 10 | 12 |

)

[ T e—
) 1)

=
(e
[
<
[a—
(N
o=
9]

N
(=]
[a—
O
[a—
N
[a—
(%]

z, 8 1 9 ? ‘
100 8 | 9 I 10
110 T

Span (ft) Beam size
20 - 50 17 x 36 ’
60-70  21x48 E
80 - 90 27 x 48 G

100 33x48
110 39x48




Bulb Tees

Span (ft) # beams x spacing (ft) Overhang (ft) Clear width (ft)  Total width (ft)

70 — 110 4x9.17 25 | 30 | 32.5
70 - 110 5x7.87 2.5 | 36.5
70 - 100 5293 25 | 40 | 42.5

"""" 110 = 5x88 35 40 425

Span (ft) Beam size

70 - 90 42 x 49
100-110 48x49




Design Guidelines

Summary Document

« Summary of design considerations

» Discussion of bridge types & pros/cons of selections

 Initial span/depth selection charts

 Initial and life cycle cost estimates

» Discussion of design assumptions/limitations on plan templates

« Example design
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Guide span-depth selections

Table 1. Typical Beam Depth Requirements

Beam Depth (in) by Bridge Type

Span (ft) Bulb Tee = SBB SSBB Steel Timber  Fold Plate
‘ 20 17 17 12 14 20
30 21 17 14 16 20
40 | 21 17 14 20 _ 22
0 a3 I
0 36 27| 21 35
80 3 33 27
90 42 39 27
100 48 39 33
110 48 48 39
35
£ 4n
=
©
2 25
o
=55
8— 20
0
15
10
5
0
0 20 40

60
Span of bridge (ft)

—li— Bulb Tee

—¢—SBB
—+— SSBB
—@— Steel
—&— Timber

—i— Folded Plate

100

120



Guide template use instructions

Summarizes:

« Sheet contents

« Variable-defined items
* Inputs required

» Selections required

« Explanatory notes
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Example template instruction information

Sheet 1: Deck Plan

Contains: deck plan, haunch detail

Variable items: span length (L), out-to-out bridge width (a), angle of crossing,
deck reinforcement, structural slab thickness (T), fascia depth (F), haunch
detall

Select: haunch detail (for concrete or steel beams), angle of crossing case

Notes: The left side of the deck plan applies to angles of crossing from 70-
90°, while the right side applies to angles of crossing 60-70°. Deck plan
should be redrawn to appropriately match the required angle of crossing. See
section sheets for out-to-out width dimension (a).




Plan Sheet Templates

28 sheets for steel, box beam, and bulb tee bridges

Templates in Mircostation and Autocad formats

Superstructure templates:

Deck plan
Approach slab
Abutment back wall
End wall

Barrier

Bridge section
Erection diagram

Selection tables for girder sizes, strands, stirrups, bearings, etc.

Shear reinforcement
Beam sections
Strand layout
Diaphragms
Camber diagram
Bearing pads
Expansion joints
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Plan Sheet Templates

Table 2. Sheet Numbers Per Bridge Type.
Sheet Number: | Bridge Type

Sheet Name - Steel @ Spread Box SBS Box  Bulb Tee
Deck plan & haunch detail 1 | 1 | 1 | 1

Approach slab | 3 | 3 | |

Barrier & end walls | 4 | 4 4 | 4
’Blriudgﬁe'ISéCt'i’ohmww T e B B e e M
_Erection diagram S S 9 3 18
Shear reinforcement L 22 10 | 14 | 19
Beam sections & strands* 11,12 1516 19
‘Di’apluagms’ e S my —
VB'earith” D ———— B e e A
Expansion joint 28 | 28 | 28

NN N
0 \I.UJ:-I"-‘-‘

*For steel, a camber diagram is given in place of beam section & strand diagram.
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Example: Steel Bridge Sheets

Sheets needed:

1: Deck plan

2: Abutment back wall
3: Approach slab

4: Barrier and end wall
8: Bridge section

21: Erection diagram
22 Shear studs

23: Diaphragms

24 Camber diagram
27: Bearing assembly

28: Expansion joints




Sheet 1: Deck Plan
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Sheet 1: Deck Plan

1) Insert: span

2) Delete: rebar notes, haunch detail
3) Insert width & choose skew case
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Sheet 2: Abutment back wall
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Sheet 2: Abutment back wall

1)
2)

Insert: back wall width (D) [max(1°-8”, f(bearing dim.))]
Delete: back wall details
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Sheet 3: Approach Slab
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Sheet 3: Approach Slab

1) Insert: width
2) Select approach type (concrete, HMA, R-45)
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Sheet 4: Barrier and end wall

L
el 1= S-00 wax e L ' wax S-00 wex 1'-¢* Ll
TV POST SPACIM TVF 05T SPACING
g -
. - ¥ ’
2-11" v /N -AEF LDE
Y t Z <
s 0] Ia] - (il 0]
e 1 _ —T
SEF LDE-] g s e ’
\' 3o RALVG POST TEE oF PARWGET /
wis \Tre SEE OETAL 8
2
L
[ 11—t -0 wax £-81 wax 1-60 MAX . Y0 it e [
TP 05T SPACOVG TP POST SPACDNG
in 3 TN i . g P
" 2-11° AP 2
I /-:'T"n"-:‘ G | /1'0: OF PASAPET ’
N I =1 B K == n /
il (0] (i = (o] (0]
! /
AEF u:s\l \»a: ETAL 8 /'\-HEF s
PLA ARRIER PLAN ARRIER
{AMILE OF CROSSING 30°1 (ANLE OF CROSSING LESS THAN 90
TAESTHETIC PARAPET TUEE! (AESTHETIC PARAPET TUBE! ® CMLT LAP FoR SPAMS 40'-0' O LNSER
&
EL¢ “"5\ A [ 2ECK FASCIA
'
_____ 17—
| OUTLIVE CF
- ] PARAPET <,
r-o 0 | A1
|~ e |, ~4€F e A 7L
L OnL] .
| - - ' = « aanw post—
5" -0 '6" 15PN @3t = eg |« |5, BL0E saRS st 3 - EL0S080L |« 1
EL361100 | Hostiet (O LA W/ELGH BARS IN 3T SEAN v
. : = DETAIL B
~te EAC40T06 (FS! - 1 EADM0TOE (FS) PLACE 2 ADIITIONAL ELO4 SARS AT EACH RALINC FOST AS SHIWN.
" EAZ4D40T ) I End40403 s ADLUST SPACING OF ADUACENT PEDVFCACEMENT [F NECESSARY.
[ ey B
J 7]
EAD4 IES) = EADA (ESI =
—— —— ¥-00
- o - REF LIME
_ » ,,,] /I FAsCiA -
]
|- necx = .
~ < 7| 3 - NOTES:
A - 1
il ES tENOTES EacH SBE,
ELo4 BARS 100 tEce £L.0¢ 3aRS 100 Nconc zox sEan [ e | sea
TN SARRERT TP w/EL0¢ fans FS (ENITES FAR S2E,
I 80% BEAM -0
N5 DENOTES WEAR SIE
END WALL ELEVATION END waALL ELEVATICN SEE STAMDARD LAN 75 SESES FOS AZOITEWAL
ISPREAD 80X BEAW. BULE T BEAM. SOLLED STEEL PEAMW (S0E BY SIE BOX ZEAMI END WALL PLAN FALIMG DETALS.
FOIAL 50% FLAN REVISEONS  ISUBMOTTAL JATE: v DATE: ) SUPERSTRUCTURE DETAILS eANDNG] SHEET
OATE DESCRIFTOON NO SCALE SESTon BT o tech (et
|| 1 | L 1 FILE! Daece004.697 50 004




Sheet 4: Barrier and end wall

1) Insert: span
2) Delete: note and end wall elevation

L
Ll 18 S0 wax e L Vo' e S50 wex 1'-¢ -
TY® POST SPACIM TVF F0ST SPACIG
e 21 g .
. 2-F v /
2-11° Lk /N-AeF LDE
o t | T =2
—7
) =l 0 ™ f = 1cal] Il
| S— g 1 I_y J So——
’
¥EF L[»E\i § o \m]um POST \'mf_ oF PARRET /
wis e SEE OETSL
=
J
[ -8 $I-00_wAx X §-6' wax =60 MAX Y00 wax 1 [
TYP P0ST SPACDNG TIP POST SPACDN
y=u i g Syt
A " =110 Ap® " y
<1Fv"‘ wr /To: OF PASAPET ‘

i — | i 2 %, Tor— {0 : 74

I /
~J
AEF LDE ‘W \,& €L 8 /'\-m €
PLA ARRIER PLA ARRIER
TAWGLE OF CROSSING 30°1 ANLE OF CROSSING LESS THAN 90%
(AESTHETIC PARAPET TUEE VMRESTHEDC PARAPET TUREN © OMT LAP FOR SPANS 40'-0' SR uwaER
&
ELD¢ BaAs. A [ SECK FASCIA
\ ! 4
b —— I — — ———— ]
| OUTLIVE CF
- 1 PARAPET <,
e i | RAILME
|~ e |, ~SEF LE IO, - 1 0 SY——
aige . ) .
24 g ¥ = « Aanws posT—
yore | l
g gr= 2-pr gt |« |5, BL0E saRS st 3 - EL0S080L |« 1
EL061100 (O LAP W/ELG% BARS IN 00T SEAN | v
: : = DETAIL B
- EAC40T08 (FSi - EADM0TOE (FS) PLACE 2 ADITIONAL ELO¢ ZARS AT EACH RALINC FOST AS SHIWN.
[ “ EAC40403 (A1 l EAD0403 N3 ADJUST SPACING OF ADUACENT FEDNFCRCEMEMT [F NECESSARY.
[ ks B
) 7
EADY IES) 5 EADA (ESI Ly
| EAO4 ES | EACd ESI v
= . - REF LMVE
- - ;.I -teck pascie
£
&~
- 0ECx E n
.t ,{ R NOTES:
\ ra 1
v ES 0ENOTES EacH SBE,
004 8ARS 100 tEcs FL0¢ SRS 100 Ncowc sox seaw » re | see i
TIN SARRERT TF w/ELot aans FS (ENOTES FAY S2E,
v B0k BEAM =00
N5 DENOTES WEAR SDE
END WALL ELEVATION w 5 SEE STAMDARD LAN B-2% SES(ES FOR AZOITIINAL
ISSREAD 80X BEAM. BULE T BEAM. SOLLED STEEL PESk (SDE BY SNE BOX ZEAMI M RALING DETALS.
FOVAL ROW FLAN REVISIONS nurJ.m ::m ) § DATE: Cs: SUPERSTRUCTURE DETAILS AWDNG | SHEET
[ oescermim ]
TE_[Mm DESCRIPTION NO SCALE SES)N U m TECK |SECT
| | | || | | FILE) Dace_ 004,099 TS0 o0




Sheet 8: Bridge section
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Sheet 8: Bridge section

1, 2) Insert: bridge width parameters (a, b, c)
3) Insert: beam spacing parameters (d, e, f)

4) Insert: overhang (h)
5) Select on table: bridge span and width
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Sheet 8: Beam size & spacing selection table
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32 =" 30'-0" 155=0" 4 6'=4's) 25°=6" W14 x 120 3:=o"
30 36'-6" 34'-0" 170" 5 B =B 313" W14 x 120 2! =Tl
42'-6" 40'-0" 20'=0" 6 6! =3" 3T\ =6" W14 x 120 2'=h"
32'-0" 30'-0" 15%=0" 4 6'-4's 25'=6! W21 x 147 3'-e"
40 36'-6" 34'-0" 17'-0" 5 6'-3" i B 1 W21 x 147 0=y
42'-6" 40'-0" 20'-0" 6 6'=3" 3('=6" W21 x 147 2'=6"
32'-6" 30'-0" 15"=0" 4 6'—4'sy 25'-6" W30 x 173 3'-6"
50 36'-0" 34'-0" 11=01 5 6'=37 31'-3" W30 x 173 2!l
42'-6" 40'-0" 20/=0" 6 6=37 G (i X3 W30 x 173 25l
32'-6" 30'-0" 15:=0" 4 6'=4'77 25'-6" W36 x 170 SV S
60 Sbl=6" 34'-0" 1 (=0 5 63 S =g W3c x 170 2' =Tl
42'-6" 40'-0" 20'-0" 6 6'-3" 37'-6" W36 x 170 2'-6"
*a'_OUT T OUT DECK FASCIA
11-0" ' CLEAR ROADWAY 103
TYE) - - GRET
E/' e ” EE | —BRIDGE CONSTRUCTION & e OF BARRIER\E
N EAQS BARS @ 9° MAX SPA (TOP) E% 5% |
(TYP EACH BAY) xi z[2 EDOG BARS (TOP)
J— |2 o= >'/caovm PT 8 PG =[3 '[/-EAOG BARS (BOTT) caoss siore_ |
e e e e s e e
— == 1 ” T = —
i - |
=|T EAO5 BARS @ 9° MAX SPA (BOTT) le = 'Zi — i
:chv: (TYP EACH BAY) ITYPY ' :
e | g SPA @ 'e' = ' | e

*g" ROLLED STEEL BEAMS (HOT-DIP GALVANIZED!



Sheet 21: Erection diagram

f BAMCE CONSTRUCTION &

ERECTION DIAGRAM

G —c
/
REF PT

SPAN LENGTH (1
L2 L2
U, R B S—— ____usmstmew |
REF |.|‘ﬂI i
o 8 s
||
B T R TR | N e e I L T NAT SO0
| T
[ E2 ]
|| = H
90°0'0° /
u SEF PT ’_‘I\q_ '
[t N I N S A
-~ /
| 5
3 a o
| ] !
Y
o S S S S S S —"—"—-—-—-———————-—-—-—-—--f-f—@
nwl ! /!
}-— s a B |
M f
; T T 1Tt TTmEEELGE T T 7@

SERVICE BEAM REACTIONS (KIPS)
DECK WIDTH 30 FT

(L) SPAN (¥1) DC | oW [ L+l
30 6.5 8 ‘
40 4.5
50
0 55 3 5
DECK WIDTH 34 FT
(L)_SPAN (f) DC_| oW [ u+l
20 XX XX XX
30 XX XX XX
40 X x| oxx
50 XX XX
60 XX XX XX
DECK WIDTH 40 FT
(L) SPAN (1) DC_| DOW | LL+I
20 XX XX XX
30 XX XX
40 ®x_ XX XX
50 X xx
60 X X xx

& TOATHRAGHS
0¥ DENOTES SERVICE BEAM SEACTION DUE TO FUTURE WERRDNG SUSFACE
LL+) DENOTES SERVXE LIVE LOAD PLUS JWPACT SEACTION PER LANE

NOTES:
THE DESDOM OF THESE STRUCTUSES IS BASED ON 1.2 TIMES THE CUSRENT RASHTO UWFD
SRIDCE DESION SPECFICATION HL-9Y LOADONG WITH THE EXCEPTION THA' {03

HL—43 WOD. LIVE LOAD PLUS DYMAMIC LOAD ALLOWANCE DEFLECTION DOES MOT EXCEED

17800 OF SPaM LEAGTH
SHEAR GEVELOYERS SHALL 9E M2 GIAMETER STuos,

ALL STRUCTURAL STEEL SHALL 8€ COATED ACCOSDDN TO SUBSECTION 716 OF THE
STANDARD SPECTFICATIONS AND SHALL 2E HOT-0JPPED GALVAMIZED

STRUCTURAL STEEL SHALL COMFORM TO AASHTO M270, GRADE 50 OR AASHTO M2TD. GRALE
S0W. AASHTD M270, CRADE 38 STEEL MAY BE USED v LIEL OF THESE STEELS FOS THE
SOAPHIAGHS (EXCEFT CONMMECTION PLATES!

ALL HOLES SHALL BE 'S, FOR * HIGH-STREMSTH BOLTS.

FIELD COMECTIONS SHALL 9E GSLTED wITH -2 HEH-STREWGTH BOLTS IEXCEFT AS WOTED),
THE GUANTIT® STRUCTUSAL STEEL DNCLIKES:

STEEL _— 3 - L3S

EROMIE
TOTAL

X 1 ! DATE: 03/07/13 cst STRUCTURAL STEEL DETAILS ANDNG| SHEET
NO SCALE SESIN UNIT n: ROLLED STEEL BEAM STEEL [SECT
| L1 L1 || FILE! srhusl 003 T5C: o0t




Sheet 21: Erection diagram

1, 2) Insert: bridge length (L; L/2)
3) Insert: angle of crossing ()

4) Read reactions per bridge type
5) Enter material quantities

RECTION D[AGRAM

Seax LDWTH 40
Lz I L2
2 2 SERVICE BEAM REACTIONS (KIPS)
. DECK WIDTH 30 FT
i L_‘ o \/ ,,\‘" e 10 _SPAN (¥ DC_| oW [ L+t
RILLED STEEL GEA™ y 5
b B e e T —-+4—0 o
11 o 40
Ty | /ve 50 _
i a8 = ety 60 5
Il !/ DECK WIDTH 34 FT
)t
1 (L) SPAN (1) DC_| DN [ L+
| T _____________________ ] B S T 7 R i i e e L e e o T S ey -+ 'f_’@) 20 3 3 X
1 / /' 30 XX xx XX
/ 40 XX xx
|l ' B & 3 4 50 X | Do |
o )N v 60 XX XX
2 me e | | an DII0CE COMSTRUCTION € DECK WIDTH 40 FT
g —_— e e — = e = o o e o e e e o e e e e e e e = - (L)_SPAN (ft) DC | ON [ L+
B | [ 20 XK XK X
11 !/ FEF PT 30 XX xx XX
|| a 3 [ 40 x| xx xx
"’ - /1 50 X xx X
i i LA 60 XX XX XX
o o e e e e e e e e e e of e e e e e e e e e i) +4—@®
| I ‘o oc mTE’: SD\!I’LE DEAD Loans uE Te sEaw SELF WEIGHT SECe WELGHT
5 I & DIAPHRA G
AES = s ] roe 0¥ [ENOTES SEAVICE BEAM SEACTION DLE TO FUTURE WERRDNG SUFFACE
[ ,/ ,” LL+) DENOTES SERVXE LIVE LOAD PLUS JMPACT SEACTION PER LANE
(o= A S| i T 1@
| /

NOTES:

TNE (€SN OF TIE$£ STRUCTUSES 15 BASED M 1,7 TIMES TIE CURSENT AASHTO LRFD

CESDM SPECIFTCATOW HL-2) LOstdw: ¥ITH THE EXCEFTIOw THaT THE CESIEM
Tl'l(l PORTION OF THE HL—53 LOAS DEFIMTIIN SHALL BE FEPLACED 0% A SDNLE 50 ©°
ASLE LOAD BEFOVE AFPLICATLON OF THIS 1.2 FACTON. THE SESLTODN LOAD [S SESICNATED
HL~52 W00, LIVE LOAD PLIS DFWAMES LOAD ALLOWANCE SEFLECTION DOCS MOT ERCERD
1/830 OF SPAN LENETH,

SHEAR SEVELIPERS SHALL FE M DIMGETER STUSS,

AL STRUCTURAL STEEL SHALL BE COATED ACCORDING TS SISECTIIN 716 OF THE
STANDEAY SPECIFICATIONS aM3 SHALL 3E HIT—00PZED GaLvaMED,

STRUCTUSAL STEEL SHALL CONFOSM TO ASSHTO M270. GRADE 53, 08 AASHTO w270 GRM(E
SOw. AASITS WITO, CRAZE 35 STEEL MAY BE SED D1 LEC OF THESE STEELS FO¥ TIE
DJAPHRAGHS (ESCEPT CONMECTIEM PLATES,

AL HILES SHALL 3K "hg® FOK M2 HOIE-STIENCTE BOLTS.

FILO COMECTIONS SHALL $E 9LTED wITH %) HIGH-STOENCTH S0LTS (EsCEFT as soTEN.

THE QUANTITY STRUCTLRAL STEEL KL‘CSI

- FDVL #0¥ 7LAN SEVISIONS  (SOMITTAL S4TE L DATE: 33/07/18 cs: STRUCTURAL STEEL DETALS ceARdNe| SHEET
|'“= =E rm: LT 11 '1[ L {'m‘l £ he NO SCALE SES) T N: ROLLED STEEL BEAM STEEL |%EoT
(| 1 1 1 FILE: stod 001,097 Tic 00




Sheet 22: Shear studs

LENCTH OF SEAM 1L

vz | L2
P S ( i/-.c DINTERMESCATE COAPHRAGH
H § B
is_' 5P e 1=0n s e
1 | e
| i
ol T
1* 4 HILE |
bl [N~ INTEAMESUTE STIFFEMER e _|| | e
| ] AT 2(PHIAGH IES || |
1 « L
1
! 1 : 5\'
OLE MLATE (Tv! —I &
BEAM ELEVATION
12 NI 3 v o5 = »
T M o g i) EN a ;
b 2 TR OF WAB BEAM DIMENSION TABLE
J I [ i L;;:‘.I‘H ;}m:{r 9 b g d
ENG YP
’ I 3 I x . : :
ER | L [ X w8 T 4 0 1 G
ETAL STAY 4 LB SR : 2 12 24
PLACE Folss
e METAL S5TAT D¢
€ BEAY FLACE FORMS
r/' T L« BERN
SECTION SECTION
SHEAR STUD DEVELOPER DETAILS SHEAR STUD DEVELOPER DETAILS
Widx 100 8 W14 5 145 SEANS W10 % 173 & W33 x 152 SEAWS
1o 1ot
BEn STUD 5°A 1'—or s 1'2 8 FOR
(| { ST A ST S 7 am
-—-F-1 ¢ —¢1 / / : : b
B Lo L B _;;"_f”c“ _--9__-?-_ 0 - — - ok T
s S TR T T . & $
Il__o____e.__ — S ] -y l _.c_-aé-:-ué-c_q— _5_% -_'
_é____é___ - P 4 -G -—G—-— b - — - TCP OF FLAMGE-
T I f f ! : | |

GLE OF CROSSING < 507

PLAN

TANGLE OF CROSSING = 307

IAMSLE OF CROSSDNG < 9o

IANGLE OF CROSSNG = 0%

PLAN

DETAIL OF STUD

® DVCREASE LENCTH OF STUC a5 MEECED TO WAINTADN
2 W)uos PERETRATION OF STud INTO SECE SLas,
11* INCREMENTS)

W14 x 105 & WA x 145 BEAMG

S0wS OF STUDS SHALL 2E SET FARALLEL

To

TRANSYERSE SEDNFORCEWENT,

W0 w 173 & W33 x 132 BEANS

S04S OF STUOS SHALL BE SET PARALLEL

TO TRAKSYERSE SEINFCACEWENT,

FONAL ROW PLAN REVISIONS

SUBMITTAL DATE: ]

lol OATE Inl'l'll DESCSIPTION

| T

NO SCALE

DATE; 03/07/13 1] STRUCTURAL STEEL DETAILS orawnG| SHEET
SES)EN UNIT: JN: ROLLED STEEL BEAM STEEL |sECT
FILE: srhuel 002,050 = 002




Sheet 22: Shear studs

1, 2) Insert: bridge length (L = b)

3) Insert: # of studs (a) & length (b)

4) Insert: #of holes (c); spacing (d); tot. dist. (e)
5) Read dimensions per bridge span

IE}:ms Jo] SESLAPTION ] aTE JumH
1 1 | EE |

1

LENGTH OF a1

773 N 773
1
L |~ ¢ WIEWELIATE cluritace 2
F UE— ] [| -t e 2 ; -
i o e¥ieittay e
i | |3 e
| |
1 |
I ! L mu.’l ! LR
|l [~ DTBNEGTE STIFFDER Lb dl 1 e
I 1 AT ePHRAGH (ESH I 1
1
1

iMl.[ PLITE T

1° e

lETM. ﬂlv I)l:

(( EAv

\Tl’l
( B
SECT[DN
SHEAR STUD DEVELOPER DETAILS
WL4 x 10% & Wi w145 BEANS
S'I"w °9A | “:-"09. ||
1! I
f -
Fit=—7 F=f
Y St R et o

f—{)—-—-@--—
!l_

[ [}
INELE OF CROSSDNG ¢ %07

PLAN
WI4 X 139 R W14 x 143 (EANS

R0wS OF STUdS SHALL 2€ SEI "IRALI.E.I.
TO TRANSVERSZ SmIArofcCen|

IASCLE OF CADSSDMG = 50

BEAM ELEVATION

—

SECTION

SHEAR STUD DEVELOPER DETAILLS
W10 1 303 8 3D x 152 REMG

! / ; :
PP P L
s S e m— o 4 e
—-G--—G—-— |b-—4-

! / | |

IAMCLE OF CHOssDs ¢ %%

FLAN
W10 x 173 4 WS) x 152 (EANS

F095 OF STUOS SHALL GE SET FARLLEL
T TRAMSYERSE AEDIRCRCESENT.

IMCLE OF CROSSDG = 50%

i I:._ 4
Il

BEAM DIMENSION TABLE

b

LéHuI.H
5 w2 14
W 1
W3 17
142 8 FR
RS
1
M -
ST s

To# OF FllME:

DETAIL OF STUD

. I'CIEASE LENGTH OF STUD &5 MEEZED T3 WAINTA
MIDaw !G!ETIAT]MI OF STUD INTO LECE SLas

I'('Eh

FOASL PN PLAN SEVISIONS  (SORMITTAL 34TE 3
LESCRIP TN

1 1 ||

DATE:25/07/18

STRUCTURAL STEEL DETALS o W

SHEET

NO SCALE

DESYIN eqT: JN:

FILE: stod 007250

Tt

ROLLED STEEL BEAM STEEL

o3

SECT




Sheet 23: Diaphragms

© = SEE TABLE EELOW

r VEASHED PARALLEL TO AEF LIVES
¢ Qpt— £
7= /Q'JEWE,‘E Eof Lt e
T — ]
..4 e R A
+h -1
r aifie pud I |
Al= L L e VA
; i ¥ o a avz i\ ; -
:I al®* I—: |
S ik 2 i
agﬁ\ DTEAMEDIATE L otaw sszs—-1
| STIFFENER (TYP1 £ hs bours

adsl '

INTERMEDIATE D[APHRAGM D1 ELEVATION

]

¥,

454

LT a el s
TR \ T

R )

g

ALTERNATE

TYPICAL INTERMEDIATE DIAPHRAGM

DISWETE slimaLcK 01 |
{PASALLEL T0 AEF LIVE: -
—_ »
é—_—__:[] Y s \«L won |
e ——— ——.—-_: — N —
4 - INTERMEDAT "'a‘#da-—-—‘-_:;'-
'a STIFFEMER 41'!?» \
- _J l- ¢ N2 ANS
. 1. BoLTE
|\‘ e Uiane ™
SECTION A-2A b o
1
iTres
_/
o e/ /
“ ’
o \T,P—Gavz’ wTES LA cup 1o RLaNGE~L. /
/ oo / \¢
L & wote 3 ¢ CHIER
\—7 AwT| T S ey
A T SETAILT |4 V¥ THICOESS 3 ;_lvj-
DIAPARAGM DIVENSION TABLE e L4
g TIHT FIT iTe | L
= . . . . : N | J/ A
W1 x 120 N 1 FAD 2y 10 [ "" 2 o
W21 x 147 1 2y oy ® 10* sip
- i L < - e
RS R " — i
[NTERMEDIATE TRANSVERSE TOP FLANGE CLIP DETAIL
STIFFENER DETAIL @ CROSSFRAME * BASED OV ABUTUENT AND EADWE CEQMETRY
B0LT HOLES MOT SHOWN FOR CLARTTY
NOTE 11 STOP WELD '»2 SHORT OF COSWER CLIPS
NOTE 7 WEAR WELD ARD:HD OUTSILE EDCE
FOVAL ROW PLAN REVISOONS  ISUBMITTAL DATE: ] DATE; 03/07/18 CS: STRUCTURAL STEEL DETAILS orANING| SHEET
pol aite pumd NO SCALE SESN WIT: o ROLLED STEEL BEAM STEEL [sect
| T | 1 FILE) srhoal_021.050 150 003




Sheet 23: Diaphragms 1) Insert: beam spacing (a) 3) Insert: diaphragm depth (f)
2) Insert: #of holes (b); 4) Insert; angle of crossing (8)
spacing (C, e); tot. dist. (d)  5) Read diaphragm dim. per beam type

@ — SEE TASLE BELOW
MEASLFED FARMLLEL TO REF LDES

y INTESMIEIATE E K -~y 8
/;munc- o ;oo® LS PR UPEY S
T ~ r T
A L » \ 7“ (TeP)

o B
-

. ¢ " R
AN it 1] T
2 /i G iy |3 Lt

"~ INTERESATE €3 0 0351
STFFEMER (TrP) 15, BILTS

i)
A
a
:

cl
[
o
.l
-
T

L)
T

.

» -rvan\

INTERMEDIATE DIAPHRAGM D1 ELEVATION

|
TYPICAL INTERMEDIATE DIAPHRAGM
-IWTEMESITE GLAPHIEY D)
[ PARALLEL TO FEF LINES: .

S e e N

e

= IWTEMELTE "
STIFFRER (TP) \
H 2 € L2
- —& | H. BILTS
}\( o 4 1R s
}\( BEAW

SECTION A-A

1l
1T
C
TXHT Fn’/
- s e~/ 4 /

o \"b (T Tor 8 Tt / /
e SEE MOTES ) & 2 cur T H'NE-I

/ 3

_--w—&—-( SEE WOTE 1 ¢ GuER

/ ———\—ff——:ij:.—n—._——z‘:’
’ 3

u |
oy
lll.Ym.IATF CETsL - \ L@ AN THICEESS
DIAPHRAGM DIVENSION TABLE i \ "~ Y I8 :
- e ¢ b \\ | // < rk.( £
g - ~ o -'- [ / g

TYPE a ® ' .
S5 =z - ; -
1
v':?'\"w’ % %’: : — T
INTERMEDIATE TRANSVERSE TOP FLANGE CLIP DETAIL
STIFFENER DETAIL ® CROSSFRAME « BASED O ABUTUDNT A0 SEAADN: GESWETRY

BALT HOLES WoT SHoww For cLaTy

NOTE 3! STOP #ELD '-2 SHIAT OF CORMER CLDPS
NOTE 21 WRAP WELD AROUND OUTSIOE EICE

= U?\AL ROV PLAN FEVISCOS AsmmT'All:. ‘F ) DATE 01/07/18 CS: STRUCTURAL STEEL CETAILS DiARIW
i OTE fa E S T 2 N3 L G 31 7 NO SCALE SESTn T: : ROLLED STEEL BEAM STERL

|| |
FILD steal 00000 [ T5C: 00

| I |
| I .| T 1 |




Sheet 24: Camber diagram

BEAM LYW On ITYS su(;/of__ —

B

1
I
CEFLECTED tEAM AnD D]AMHRAGHS [y l/-( BRC
EAECTED POSITION Mo OTHE® LoaDS as#L|ED 1

|

I

|

cEOSPA @b =¢

CAMBER DIAGRAM

URDINATE DIMENSION TASLE THEORETICAL CAMBER TABLE
™ CAWAER SHLINATES
Loem e @ » b T 12 | =% [ i [ 15 [ 1% [ -1 [ 18 [ 1= [ im0
3 W14 x 120 X X i X X X X X X X X 1 X X
() W2l x 147 X X ] X X X X ] X X X 1 X X
' N0 x 113 X X [l X X X X X X X X [ X X
0 W36 x 170 X X X X X X 3 X x X X X X X
NOTES:
THE SEAMS SHALL HAVE A FARASOLIC CAWEER WITH CRDJWATES AS SHOWN O THE
CAMZER DIACAAM. HEATING [S TO BE CSED, [F AECESSARY. TO PROVIDE THE
CAMEER WITHIM A TULERAMCE OF +'-} AT THE CENTER THE CAMEER SHWK 15 TO
BE MEASHED WITH THE BEAM LYIMG O TS SRE,
FOIAL ROW PLAN REVISIONS ISUBMCTTAL DATE: ] DATE: 03/07/13 Cs: STRUCTURAL STEEL DETAILS (AWDNG| SHEET
N0 oate Jaum] [wol oatE | OESCRITLN NO SCALE SEIN T N ROLLED STEEL BEAM STEEL |SECT
1 | 11 T FILES srhoel_004.050 TS0 o




Sheet 24: Camber diagram

1) Insert: number of ordinates (a), spacing (b), length (c)
2) Read ordinate location per span
3) Read camber values per span

FISAL ROW PLAN FEVISLOMS

a0 0aTE [T SESCHPTION
| T

1
I
(EFLECTED SEaw AAD SOAPHRAGHS W € w
ESECTED POSITION %0 OTHES LOADS APPLIED

I

I

oE0 A ane=c

CAMBER DIAGRAM

ORDINATE DIMENSION TABLE THEORETICAL CAWBER TASLE
@ o ™ P CAMIER CHBIMTES
1D<TH T s A e &= wen [T 7 [ [ e [ 3= [ 1% [ 37 [ 3% [ i3 [
2 »* W14 x 120 X X 1 3 ( 0 [ X X ] X 1
5 ] 147 X X X w2l x 147] 4 [ X [ X X [ X [
0 mn X X L Wox 15[ 5 X X [ [} 0
5] [H 170 X X i W36 x 170] 60" 1 X X 1 X 0
NOTES:
THE $EauS SHALL HavE A PAAASOLIC CAVEER WITH GRODGTES AS SHOWN oW THE
CAMEER SOAGRAM. HEATING IS TO BE WSED. [F MECESSARY TO PROYLE THE
CAMEER wITHDN A TOLERANCE OF +'<J AT THE CENTER. THE CAMBER SHOww 15 TO
SE WEASUSED WITH THE BEAM LYING ON ITS SITE.
‘»a. m‘rl:" _i—‘F 5 PATE 03/01/18 cs STRUCTLRAL STEEL DETAILS osawius| stEET |
et O ! CECADTIoN NO SCALE SESTA UNT: N ROLLED STEEL BEAM STERL | SECT
| | FILD steal 004000 [ T5C: 004




Sheet 27: Bearing assembly

k b« or om b - i
| e ¥ 0P
. . £ 1'%2 8 HILE Iv EEAM
= N | Fum:‘nﬁu ANGHR
o /2 1 BOLTS AFE RESSDIER A BN OF SEAN
TS .
1 N (Y » 2 L ) i 1 Pl
R N ——% Y7 9 THFEALED STWO & 5 o H—% 1 # THREATED STWD & —f<
et -~ F o | TR Hole W sate ¢ ‘,ﬂ : I rr e AR, s \-:ﬂ_ 1 M ¥ TAPES HOLE O S0ls ¢ [ = i “
SOLE €~ ] e o | [« % # HoLES e 3 s e G
N M 1 #ﬁ.l:rnun ;—-‘!" r | v 0TTOM FLAMIE P L |- cusves stem. sae ¢ j E B T &
L PRECAST ASUTUENT SEAT \ T . . g P R
E——— I WAt A I e o ST
.
- IETH [T I|I - e ELASTONERIC SEAKING T e
I’ BEm w2 weg L' I’ : 3 B2 B2 ETR 2 - 5
e BNENT s | yLm b DoreLs i v e T[S ez T2E
— € 1" ¥ F155¢ o, 5% R R S B R ] PRCECTION 1SPACE 2MF . i3
- I < AMCHOR B2LT (Y9 R - DOWELS & € t'e7 # HOLE DY EACH SBE OF € 2Eaw1 3 b 2 d
L 1 ELASTOMERLC PAD & SOLE € RS ANCHO LTS FOR
ELASTOMERIC ELASTOMERIC CURVED STEEL PLATE CURVED STEEL PLATE
EXPANSION BEARING EXPANS1ON BEARING EIXED BEARING FIXED BEARING
pesp SOE IEw EW VIEW SUE VIEY
2 2
€ OF THIEAZED STUD L%z & THERZED STWD Sx
I Al ¥/ FLAT WASHER & HEX wuT 1
(4 FEOUSED FER BEARIMGI
HE : i r!-nn
2= B
= | 1 |ﬂuﬂﬂ]ﬂuﬂﬂﬂu!uuﬂﬂ B
Ls [ 108 F1554 08, %5
g T ANCHIR BOLT WITH HEx
EMxH e WIT AMD WASHER (TTF)
ANCHOR SOLT DETAIL BEARING ASSEMSLY DIMENSIONS
B AU DULl utiall
SOLE PLATE DETAILS I Lo s
SIE VEN 1914 x 120 X X X X X X X X x X X X X
W21 x 147 X X X X X X X X X X X X X
w30 = 173 X X X X X X X X X X X X X
w36 x 170 X X X X X X X X X X X X X
<< :
- qan, A"y NOTES:
ya 1 ES DENOTES EACH SITE
:] £ — ] R ~. FUOR SDVLE SPAN STRUCTUSES &0'—0% OR LESS IV LENCTH, ALLOWANCE FOR EXPANSION 15 WOT
> = ' >3 SEOL0SED IN THE CESIN OF THE ELASTOUENLS EEARDNG PADS.
- 7 |1z - £ —@— —_—— - FER SOVLE SPan STRUCTUSES WITH SPAN LEMSTHS OVER 4028, ALLOWANCE FoR EXPANS[ON 15
- 7 ¥ r — e ¥V ~d SEOUNED IN THE CES)in CF THE ELaSTOWER[C BEARING PaDS,
P L g I | \l L) - USE MON-TEFORVED STEEL POOS DV ACCORDANCE WITH AASHTO ¥ 210 GRATE 36 AND HIT-OIP
J-' T = -3 > GALWANUED 3% ACCOSDANCE WITH AASHTO M 111, A5 POSITION DOWELS FOR RECAST BEAWS,
(%% ‘o SHM PLATES \, S 4 € 10 8 HOLE P, o s{ _— = STEEL FOR SOLE FLATES AND OTHER BEARING COMPONENTS SHALL MEET THE PEQUISEWENTS OF
— e coEr | = I Es eS| - AASHTO W 270 CRADE 35
e LU ANCHOR BoLT Foft SIMFLE SPAM STRUCTLPES, OME ASLTWENT SHALL BE EXPANSION SEAVINGS AG THE OTHER
ELASTOMER[C BEARING DETAILS P POSITION MUTUERT SHALL 6E FMIED SEARINGS.
SIE VIEW 1% ¥ F155¢ GA. 55 DOW DETA avcHO® BOLT LEMGTHS SHown ARE WM, 09LTS LOMGER THAM THAT SHOWN WY OE FussSHED
ELEVATION AMCHOR BOLT PLAN J AT KO ADIITIONAL COST, ANCHOR BELTS 1AD FOSCTION O3WELS SHALL 1€ GALVANIED ACCORSONG
A M WL
AMCHOR BOLTS SHELL CONFORM TO SECTOON 90815,
SIDE RETAINER AMCHOS BOLTS SHALL BE DNSTALLED AFTER BEAMS ARE ESECTED Dv PLACE.
FDVAL ROV PLAN REVESOONS mm S DATE: 03/07/13 cs: ROLLED STEEL BEAM BEARING DETAILS omanpuc] SHEET
. l: ; N~
| H: NO SCALE SES)N UATT: N BC |SEcT
| | | T FILES srhoal 005,00 750 o




Sheet 27: Bearing assembly

1) Insert: bearing dimensions (A-N)
2) Read dimensions from table per girder type

"
2 N2
L | =
« 2 e i 1T i 8 THiEm STu?
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Sheet 28: Expansion joints
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Sheet 28: Expansion joints

1) Select joint dimensions
2) Enter bridge information

NOTES:
JOINT TYPES
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