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STRUCTURAL STEELs

All structural steel shall be In accordance with ASTM A709, Grade 50. except that stiffeners, Internal and external cross
frames and lateral bracing shall be grade 36 unless shown otherwise.

STAY-IN PLACE METAL FORMSe

Deslgn Includes allowance for 20 Ib/sq.ft.over the projected plan area of the metal forms for the unit welght of mefal
forms and concrete requlired to flll the form flutes. Stay—In-place metal forms to be detalled to clear top lateral bracing
of box girder.

CHARPY V-NOTCHs

All ASTM A709 structural steel as designated on the plans shall receive Charpy V—-Nofch testing in accordance with ASTM
A709 and supplemental requlrement S83 or S84 as noted below.

ad. Redundant members, as deslgnated on the plans, shall be tested In accordance wlith Table SI.2 (Zone |) of ASTM
A709 (S83).

b. Non—redundant members, as deslgnated on the plans, shall be tested In accordance with table SI.3 (Zone /) of ASTM
A709 (S84).

All other structural steel shall meet the Charpy V-Notch test requlrements speclfied In Section 962, Table A, of FDOT
Standard Specifications.

STEEL FABRICATIONe

Structural steel for glrders and glrder framing, Including box glrders, dlaphragms, cross braclng, efc., shall be ASTM A709.
Fabrication shall be performed In accordance with the current applicable edition of the ANSI/AASHTO/AWS DI.5 Bridge
Welding Code. Fabricators of structural steel glrders and glrder framing shall have the AISC Quallty Certification for Major
Steel Bridges. The fabricator shall also have the AISC Fracture Critical Members endorsement.

WELDINGs

/. Weldlng detalls and the weldlng operations shall be In accordance with the current editlon of the ANSI/AASHTO/AWS
DI.5 Bridge Welding Code. Welding procedures shall be submitted and approved prior to welding on project. welds
requiring non—destructive testing shall be radiographically Inspected, except where the geometry of the region of the weld
wlll not permlt satlsfactory Information to be secured for verlficatlon of the weld quallty. when such geometrical condltlons
exlst, other Inspectlon procedures or combinatlons of procedures such as Ultrasonlc Inspection, Dye Penetrant Inspection
and/or Magnetic Particle Inspection, shall be used. Non—destructive Testing shall be performed as requlred by the current
edltion of the ANSI/AASHTO/AWS DI.5 Bridge Welding Code.

2. Fleld or shop welding to any Structural Steel for the purpose of attaching erectlon hardware, or for anchoring condults
for box llghting shall not be permitted. Proposed method of anchoring condults/boxes for box lighting shall be formally
submitted to the Engineer for approval. Shear Connector Installation Is governed by OSHA Steel Erection Rule.

3. The following members are classlfled as anclllary members In accordance wlth the current edltlon of the
ANSI/AWS DI.5 Bridge Welding Codes

a. Expanslon Joint Welds
b. Drainage System Welds

FRACTURE CRITICAL MEMBERSs

See framing plans for designation of Fracture Critical Members. Structural components designated on the plans or In
the special provisions as "Fracture Critical" shall conform to the provisions of Chapter 12 of the current
ANS//AASHTO/AWS DI.5 Brldge Weldlng Code.

FIELD CONNECTIONSs

All fleld connections shall be made with 7" dlameter high strength slip critical type bolts In accordance with ASTM A325
unless otherwlse noted.

PAINTINGe

All structural steel shall be painted with a self—curing Inorganic zinc coating system In accordance with Sectlon 56/ of the
Specifications. A three (3)coat system Is required regardless of environmental classifications on the exterior of the box
glrders and the exterlor dlaphragms. the finish coat shall conform to Federal Standard No. Color Number__. one (/) shop
coat (first coat of a three (3) coat inorganic paint system) is required in the Interior of the box girders. Interior of box
fo be palnted light grey or white.

CONSTRUCTION OVER TRAFFICs
The following construction activitles shall not be allowed over traffice
a. Girder placement.

b. Deck form placement and removal.

c. Concrete deck placement.

LADDERS AND PLATFORMSs

Structural steel for ladders and platforms shall conform with ASTM A36 and shall be hot—dlp galvanized In accordance
with ASTM Al23.Welding shall conform to ANSI/AWS DI

UTILITIESe

The utilities including under deck lighting shown In the bridge plans are at approximate locations. For additional
Informatlon refer to the utllltles plans.

PROJECT NAME:

SHEET NO.

GENERAL NOTES STRUCTURAL STEEL

S-2

e:\projects\florida_details\Notes.dgn

ui

11:29:03 AM

07/02/2003




Both Ends (2)

Where more than
2 Bolts are Requlred @

PREFERRED INTER IATE CROSSFRAME
STRAIG BRIDGES

IHBICAL INTERMEDIATE CROSSFRAME DETAILS - STRAIGHT BRIDGES
USE K TYPE FRAMING WHEREVER POSSIBLE

This Type of Crossframe Requlres Only 4 Components.

I

2.
3.
4.
5.
6.

7.

8.

Keep these dimenslons the same and slope the crossframe members.

Keep all weldlng on one slde.

Increase slze of the members as requlred.

Permlt the use of overslze holes for crossframe connectlons.

Terminate welds 5" short of edge.

Provide 34" minimum clearance from edge of member to edge of flilet weld.

Provide preferred edge distances egs 134" for 7" dla. bolts.

Orlent members such that flange Is on the fop fo minimize collecting

2I7 debrls and molsture.

9.

Show clipping of stiffener as "optional". Unclipped stiffener may conflict

237 with deck forming system.

DETAIL NAME.

TYPICAL CROSSFRAME DETAILS
STRAIGHT PLATE GIRDER BRIDGES
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Drop

DIfference In Elev
Between Girders

PREFERRED INTERMEDIATE CROSSFRAME - CURVED BRIDGES
USE K TYPE CROSSFRAMES WHEREVER POSSIBLE
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PREFERRED END TYPE CROSSFRAME STRAIGHT & CURVED BRIDGES

TYPICAL INTERMEDIATE AND END CROSSFRAME DETAILS - CURVED BRIDGES

I Provide preferred edge distances egs 134" for 7g" dla. bolts.
2. Provide 3" minlmum clearance from edge of gusset plate fo edge of flllet weld.

3. Include allowances for notes | & 2 In determining stiffener wldth.
Normally a 75" wide stiffener Is required for the connectlon shown.

4. Keep gusset plates rectangular.

5. Terminate welds /2" short of edge.

6. Avold all around welds. Keep all weldlng on one slde.

7. Avold clips on stiffener. Lower channel fo avold coplng.

8. Permlt the use of oversized holes for crossframe connectlons.

9. Orlent member such that flange Is on the top to minlmlze collecting
debris and molsture.

ADVANTAGES

All stiffeners would have the same layout and the same mark.
No layouts are required since connection plates are rectangular.
Welght of materlal simllar since angles are cut back.

All angles can be cut without any layouts.

® @ © @& @

Erection Is much faster, due to fewer erection pleces since
frames are Jlgged, change of fleld misflts are minimlzed.

® Al plates can be stack drilled or multlple punched, since
the hole patterns are Identical.

®  Changes In the geometry of the frame can easlly be accommodated
by the moving one side of the Jig for differences in the drop.

®  All welding Is done from near slde, therefore assembly does not
have to be turned over.

GENERAL PHILOSOPHY® CROSSFRAMES FOR PLATE GIRDER BRIDGES

Fabricators unanlmously prefer single angle (or when necessary
single member l.e.WTs) bracing. The use of double angles

should be avolded as they are expensive to fabricate and palnting
the backs of the angles creates many unnecessary problems.

They prefer crossframes that can be welded from one side only.
Confliguration of crossframes should be such that there are as

many Identical frames as possible. Differences In elevations should
be accounted for In the crossframes not the connection plates.
Configuring the crossframes as parallelograms instead of rectangles
will in  many Instances increase the number of Identical crossframes.
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| N Prequalifled AWS Full Penetration Weld
| el type should be at fabricators option

ELEVATION VIEW

TYPICAL FIELD SECTION

T Ordered PL

2

T Ordered PL 3

48" MIn.Width Avallable From Mllls

Full Penetration Weld
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WIDE PLATE
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CURVED GIRDER CASE

TYPICAL FLANGE DETAILS

Detalling should be consistent with fabrication practices. In the case of glrder
flange fabrication, Slabbing and Stripping Is usually utilized for both curved and
stralght bridges. See sketfches and description below. Glrder detalllng should
be conslstent with thls fabricatlon approach whenever possible. In general,

the following detalling practices should be followeds

Avold varying flange wlidths within a fleld sectlon. Vary flange
thicknesses.
Keep the flange plates of adjacent girders the same thickness where possible.
Keep the length of the center sectlon within a fleld plece constant for all stralght glrders.
In general, the number of flange splices within a fleld section should never be
greater than two. It is more economical fo extend a thicker plate In many
Instances because of the labor cost Involved in making a splice.
Rule of thumbe Change flange thickness and add shop weld splice only
when savings In weight exceeds 1200 to /1400 pounds.
Size plates based on the rolled sizes available from the mills.
For curved glrder flanges that are to be cut curved, nesting of Illke sized plates are
particularly Important fo minimize waste.
Keep the number of dIfferent plate thicknesses reasonable for the slze of the project.
Avold sizing flange thicknesses In Yg" thicknesses.

DESCRIPTION OF SLABBING AND STRIPPING PROCESS

The ordered plate ends are prepared and then welded fogether, as shown.

The IndIvidual flange plate assemblles are then flame cut fo thelr flnlshed wldths
by multiple torches. Non—destructive testing Is performed prior fo the flange plate
assemblies belng welded to the web plates.
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Phase 11 Closure ‘ Phase /
‘ Pour

Slotted Holes

SECTION THROUGH CLOSURE POUR
Orlentation of Bolt Holes
Before Phase /I Slab Is Cast

PHASED CONSTRUCTION STEEL DETAIL

€ Girders

\ | | | >

» ]
\ \ \ — (/<\ Crossframe at abutment
_— >

Slotted holes In this end of crossframe.
C Leave loose untl/ deck s poured.

\ Crossframe typ.

PLAN VIEW - FRAMING PLAN

f Ellminate Crossframe

21

Crossframe at abutment

Slotted holes in this end of crossframe.
} Leave loose untll deck Is poured.

Crossframe typ.

PLAN VIEW - FRAMING PLAN

FRAMING PLAN DETAIL — LARGE SKEWS

PHASED CONSTRUCTION STEEL DETAIL

Differentlal dead load deflections normally necessitate the need for a
longltudinal closure pours on steel bridges bullt In phases. Deck overhangs

are recommended In the phased pours to reduce glrder rotations. The deck
closure pour width should be sized for deck reinforcement splice requirements.
It Is also recommended that the holes In the closure pour crossframes be
slotted fo facllitate differential dead load deflections and fit-up

FRAMING PLAN DETAILS — LARGE SKEWS

The affects of dIfferentlal deflectlons across Intermediate crossframes near the
bearing locatlons need to be considered for steel bridges with large skews.
Differential deflections across crosstrames near bearing locations can result In

bearing seat rotatlons and end unit distortions. In the case of large skewed curved
bridges, uplift can result. Intermediate crossframes should be eliminated or moved away
from bearing points were possible or should be slotted fo accommodate differential

DL deflectlons.

GENERAL PHILOSOPHY® FRAMING PLANS FOR PLATE GIRDERS

It 1s normally deslrable to space glrders equally and to detall all Intermediate
crossfarmes normal fo glrders. Staggered crossframes are not recommended.

A grid analysis is required for all skewed and curved girders tfo establish both
loadlngs and dlsplacements for glrders and crossframes. Crossframes should
be deslgned for the addltional loads Induced by differentlal deflectlons that may
occur between glrders. It 1s assumed that the glrders are fo be defalled

In the shop drawings to "fIt In the full dead load condition".
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N

4
MIll to bear

VZII

N

VZII

Min. Length 4 x weld
size or I's" typ.

BEARING/JACKING STIFFENER

JackIng

Stiffener
Bent Connector

R as requlred

Bearing

End|Crossframe  "p gs required

£ P
v, ,V
Tenslon Tab - é /
%
yzul /

Min. Length 4 x weld __|
slze or 15" typ.

TENSION TAB

yzu

CLIP PLATE DETAIL

at,< 7 < 6ty

JackIng <

Stiffener
Bent Connector

Stiffener

U

Intermediate Crossframe

Angle Angle
J Vertical
= Vertical Bearing T
| — ] I
Stiffener /_/__/—
Wedge P Wedge R
Level

Level

ELEVATION VIEW
AT END BENT
OR EXP.JT.

ELEVATION VIEW
AT INTERIOR PIER

BEARING AND JACKING STIFFENER DETAILS

Bearing and Jacking stiffeners should be detalled normal to glrder webs. On
skewed bridges, end dlaphragms should be attached to normal stiffeners using
bent connector plates.

Glrder end cuts, bearing and Jacking stiffeners should be detalled to be vertical
In the flnal glrder poslition.

Provide sufficlent space between the end dlaphragms and back wall fo facllltate
fIt up.

Bearing and Jacking stiffener connectlon fo bottom flange should be detalled
as a mill to bear surfaces with a fillet weld.

For bearing and Jacking stiffeners, the top flange connection should be a
flllet weld except as followss
— When bearing and Jacking stiffeners connect to dlaphragms, a tension
tab should be utilized when a direct welded connectlon does not meet
fatigue requlrements.

Clear spaclng between stiffeners shall not be less than 8" for manual and seml—
automatlc welds.

Clear spaclng between stiffeners shall be not less than the followlng for automatic
weldse
- 10" or IMotimes the maximum stiffener wldth whichever Is larger
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Transverse
Stiffener
fyp.

—
V_\\

-

S

L\

Front Face
of Backwall

Bent Connector

Skewed
Crossframe
fyp.

Bearing
Stiffener
fyp.

PLAN VIEW
AT INTERIOR PIER

T ransverse

Stiffener

Crossframe
Angle

) Jacking
b Stiffener
/ 1yp.
N A
- "
E 20
G Bearing
%
PLAN VIEW
AT END BENT
OR EXP.JT.
7 V
" Transverse Jackin iy
Jacking ! Stiffener Sitreney
Stiffener AT
Bent Connector T == Bent Connector
it — Crossframe
P (Typ, it % Angle B (Typ,
n
Bearing i = Vertlcal Bearing
Stiffener Stiffener

Level

ELEVATION VIEW
AT END BENT
OR EXP.JT.

Level

ELEVATION VIEW

AT INTERIOR PIER

Vertical

—Bearing R

END CROSSFRAME/DIAPHRAGM CONNECTION DETAIL

End Crossframe/Diaphragm Connection Detalle It is recommended that the

end crossframes be connected dlrectly fo the bearing stiffeners where possible.
On skewed bridges It Is deslrable to keep all stiffeners perpendicular to the web
and to fasten the crossftrame fo the stiffener uslng a bent connector plate that
Is welded to the crossframe assembly and bolted to the stiffener. Addltlonal
transverse stiffeners may be added to allow the crossframes to align with

the centerline of bearing. Crossframes may also be connected dlrectly fo a
bearing stiffeners resulting In a stepped conflguration. In any case, the crossframe
assembly needs to be checked fo make sure It can be rotated Info place during
construction. It Is also recommended that all stlffeners be spaced to facllltate
welding. The clear distance between stiffeners shall not be less than 8" for
manual and seml—automatic welds. The clear dlstance between stiffeners shall
not be less than 10" or IY/otimes the maximum stiffener width for aufomatic
welds. All bearing stiffeners to be vertical In the flnal glrder position.

Deslgn to place jacks dIrectly under beam Ilnes for future bearing replacement
where possible. Pler/Endbent caps and bearings should be sized fo
accommodate Jacks. Full depth bearing stiffeners are recommended.
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End Bent No.! .

7 Equal Spes. Along GI ("Y" Max.)

Ven

t Hole (Typ.)

o
ya € Bridge
l O
Radlal Along € Box I
Crossframes € Fs =
Access
Opening
(Typ.) PLAN
€ o ¢ 62
Horizontal Dimension "y " nyow
o verles 4
varles |

Constant
Haunch

Proflile Grade
Applled Here

varies
_ variee

Constant Depth

Cross Slope

CROSS SECTION

GENERAL GEOMETRY PHILOSOPHY - STEEL BOXES

It Is generally desirable fo hold the horlzontal dimension between box glrders
constant and to rotate boxes for the required bridge cross slope. This requires
that dlaphragms between glrder Ilnes vary In length as the cross slope varles,
but allows for the Internal box bracing to be constant throughout.

FRAMING PLAN GEOMETRY

[ Baslc Information Requlreds
— Starting Coordinates
- Statlons at PC, SCy PT, € Brg, efc.
- Azlmuths or Bearings of € Pler
— Statlon at Cross Slope or Lane WIdth Changes.
— Depth of Concrete Haunch (Top of Slab To top of Web)
2. Space Crossframes along € of Longest Glrder & note max. spacing.

3. Locate Fleld Spllces (FS) Radlally to each Box. Locate € FS from & Pler.

CROSS SECTION GEOMETRY

|. Rotate Box wlth Cross Slope.
2. Malntaln Constant T rapezoldal Shape.

3. Malntaln Constant Concrete Haunch.

4. Horlzontal Station Offsets preferred.

Horizontal Dimension "X

varles

Profile Grade
Applled Here

i wp

|
‘.
| \ )

Horlzontal Offset F rom

~——¢ Brg.

Top Working Point

CROSS SECTION SHOWING
BEARING OFFSET
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W\

¢ Brg. ¢ Brg.
"X" Equal Spcs
LINE 0 / 2 3 4 5 6 7 8
STEEL
Gl oL 0 0
CONCRETE
DL 0 0
TOTAL DL 0 0
ve 0
3 0
~
D
Wel ToTAL 0 0

Cambers can be glven In fractlons, declmal of a foot or
decimal Inches.

Camber Information Is shown for a Box Glrder, the
same Information would also apply to Plate Glrders.

BOX GIRDER CAMBER DIAGRAM
Show Camber Data Along € Box

| Offset
Due to Camber

/ Flnal Posltlon
]
I S Cambered Posltion

Rotation Due to Camber

Camber

DIFFERENTIAL CAMBER

Problems When Near Web and Far web have dIfferent Cambers.
This can be avolded If the Box Is cambered along Its €
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BOX GIRDER CAMBER DIAGRAM
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\ Fatique Stress Range
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Preferred I'5"

\ Fatique Stress Range
‘ Must Be Investigated

WELDED CROSSFRAME

TYPICAL CROSSFRAME DETAILS FOR BOX GIRDER BRIDGES

Deslgner should show both Welded and Bolted Alternates

I. 15" (MIn.) bottom flange extenslon Is required for flux support and for the welding

machine to track on.

2. Web, top flange and stiffeners are usually fabricated as a sub—assembly prior fo

fitting to the bottom flange.

3. The Crossframe Is built in a Jig as a sub—assembly, fit—up and welded. Note that all

welding Is made from near slde.

4. The Crossframe sub—assembly 1s then bolted tfo the web/top flange sub—assembly which

helps shape the final glrder assembly.

5. The web/top flange sub—assembly with the crossframes bolted In place Is then fltted
fo the bottom flange plate which has been blocked to Its cambered shape. The web fo
bottom flange plate welds are then made. The 32" gap at the botfom allows the web

fo flange welding fo be made wlthout Inter ruptions.
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BOX GIRDER BRIDGES
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Use Preferred Pitch & Edge Dist.
(Don't use Minlmum) ——————— 3«

Top Flange A /\
/ \ | | | | \ﬁ | | |
| 1 1 1 | | RV 1 1
& Z T — S— SN
i ! @_ ! i#— No Weld [4
| |
N i
Web /E/ 1t |l @ F il plate
0o | as requlred
YO N i
| |
| I
=3 || | |
NRS \ | | \
SE | SORIN
ss | I
| g | | |
: § 1 i
3 1 i
o = % i | | |
3 | I 2eSsozereses — ||
Q * I 1 i
o L ‘ | il Brg stiFr
= T i | \ | | 1 (Normal)
IS I | -
L 1 I o
; N ! ! I
| | ! | | | . A

V2

Flinish fo Bear
0,

=— € Bottom Flange
Bottom Flange Width

End Dlaphragm Int. Pler Dlaphragm

PIER DIAPHRAGMS

PIER DIAPHRAGMS

I, Detail diaphragm assembly/bottom flange connection with fillet welds and
filnlsh to bear surfaces. Avold full penetration welds.
2. Use preferred edge dlstance and pltchy, not minimums. Allow sufficlent
distance between end diaphragms and back walls to facilitate field bolting.
3. General Detalllng Phllosophys Detall dlaphragm so It can be sub—assembled,
then fitted tfo bottom flange and web assemblies In the shop. It is preferable to
keep stiffeners normal fo bottom flangey allow to rotate with box as requlred.
4. Slze diaphragm access openings In accordance wlith Structures Deslgn Guldellnes.
5. Provide openings in diaphragm to facilitate raceways for maintenance box
lIghting condult.
6. Diaphragm access openings at end of units shall be covered by screened
door to allow for Inspection access at plers while prohlblting animals access.
7. Shim tle—plate as required to faslilltate flt—up and to ellminate the Ilkellhood of
Introducing residual stresses.

DETAIL NAME.

PIER DIAPHRAGMS - BOX BRIDGES

SHEET NO.
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Top Plate

End Bent Dlaphragm

{4 A1

=1 Plate

Bearing

30" x 48"
1 Open Hole

N Provide Aluminum
Handle & Latch
N (Push—Pull)

Stiffener

Bearing
Stiffener

21_0//
Max.

Bottom Flange —

L 2 — Jacking Stiffeners

ELEVATION OF ACCESS DOOR AT END BENT DIAPHRAGM OPENING

End Dlaphragm

V6" Thick
Neoprene Gasket

3"x3"x3% "Alum. Angle

door frame (All welded)

Stiffener — =

Ma" X Yg" Aluminum
Screen Retainer (Continuous)

Aluminum
wire cloth
6" X 6" Steel Hinge
(Galvinized) with
removable pins

SECTION A-A

Aluminum welded
wire cloth, 12 Gage
4 openings per Inch

/

3"x3"x3% "Alum.
Angle door frame
(All welded)

DOOR FRAME

l. Door must open fowards the Inside of the steel box glrder.

2. Cost of screened closure door Is Incidental to the cost of
Structural Steel.

3. Structural steel fabricator shall submit shop drawings for
approval.

4. All alumlnum members shall conform fto alloy 606/-T6.

5. Allwork shown on this sheet shall be shop fabricated and
mounted prior fo shipping to the job slte.

6. Allwork shall conform to Sectlon 965 Of the FDOT
Standard Specliflcations.

NOTE "A"s Cover vent holes and
drain holes with 20 gage galvanized

Z welded metal screening (/4" opening).
Tack weld to girder webs/flanges.
€ 1" @ Vent Hole
see note "A"
,7,,ﬁ7 ><
~ Io" Thick adheslive caulklng to
; be applied to bottom flange fo
‘ ‘ dlrect flow fowards draln hole
_Slope__ T (Typ. all drain holes)
iy 7t
i |
4| | 4 I
4>“ "7 4>‘\ "7 I
| | |
Requlred at 1 1 ‘ " 3
WT longttudinal :,4/;/—‘% grc72/n¢;70/ . g
stiffiners on/yg.ﬁ see note "A" o %
Q

PLAN OF DRAIN HOLES

SECTION - WEB VENT HOLE/GIRDER DRAIN HOLE DETAIL

Place vent holes and draln holes at 50'-0" maximum spacing.
Vent holes to be located 25'-0" minimum and draln holes at
5'=0" minimum from € pier/FFBW.

PROJECT NAME:

STEEL BOX SCREENING

SHEET NO.

S-13
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7

\ £\
RTTRHTH T

N
AN

M‘ *LVZ’*H 4y Z < Bly

Min. Length 4 x weld
slze or I'p" typ.

STIFFENER TERMINATION TYPE A

Min. Length 4 x weld
slze or I'b" typ.

Vz IIY\

(s

STIFFENER TERMINATION TYPE B
% INSTALL BOLTS PRIOR TO MAKING WELDS.

Termlination
of Weld

Cut stiffener with
max. ¢lip fo facilitate
web/flange welding

,—Tight fit

4

V2" typ.

STIFFENER TERMINATION TYPE C

STIFFENER TERMINATION DETAILS
BOTTOM FLANGE SHOWN TOP FLANGE SIMILAR

L LI LTI LTI T 7L L7

SECTION- A-A

STIFFENER TERMINATION DETAILS

Stiffener Termination Type As Stiffener Termination Detall Type A Is Intended
for both connection and Intermediate stiffener/compression flange Interfaces.
Stiffener Termination Detall Type A Is acceptable for all connectlon stiffener/
tension flange interfaces when the live load stress range Is within the allowable
Category C fatigue lIimlts.

Stiffener Termination Type Be Stiffener Termination Detall Type B Is acceptable
for all connection stiffener/tenslon flange Interfaces when a dlrect weld connection
does not meet the fatigue requirements.

Stiffener Termination Type Ce Stiffener Termination Detall Type C Is Intended
for Intermedlate stiffener/tenslon flange Interfaces.

STIFFENER SIZING AND PLACEMENT

Connectlon and Intermediate stiffeners should be detalled normal fo glirder webs.
Stiffeners should not be less than Yo" thick.

Placement of Plate Girder Stiffenerss Intermediate stiffeners shall be placed on

one slde of web only. All non—bearing stiffeners located on exterlor glrders should
be placed on the inside face of the web only. Consideration should be given fo

allowing stiffeners on the outslde face of exterlor glrder webs when future wlidenlng
Is anticlpated.

Conflicts between stiffeners and fleld splices should be avolded. All flange and web
splices should be located a minlmum of I'-0" from the nearest stiffener to facllltate NDT.

DETAIL NAME:

STIFFENER DETAILS

SHEET NO.
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Steel Shop Drawing Review Guldellne
Checklist

The following Is a list of common Items that should typically be checked on Shop Detail
Drawlings. Unusual deslgns may contaln unique detalls that are beyond the scope of thls gulde
and not fully covered here. The reviewer's Judgment must prevall In determining the extent and

depth of review

on each project.

/s Principal Controlling Dimensions, Material and Connection Properties

The following principal controlling dimensions, material and connection properties shall be
consldered essentlal Items for reviewing all Shop Detall Drawingss

] e
] o
] e
] ad.
] e
]
] 9
] M
Il Web and
] e
] o
] e
] e

Length of span, le. the horlzontal distance between bearings, pln centerllnes or

other points of support.

Thickness and width of plates in primary members and splices.

Primary dimensions and/or weight per foot of rolled shapes.

Diameter, specification and grade of mechanical fasteners (bolts, nuts, studs,
couplers, etfe.)y, and coating If required (mechanical or hot dip galvanizing).

All dimensions of machined pins, hangers and complex bearings.

Speclificatlon, grade and toughness testing requlrements for steel components.

Elevatlon of seats or other supports for steel members.

Size of fillet welds and partial Joint penetration weldsy appropriate partial and
complete Joint penetration weld configurations.

flange plates of welded members and rolled beam stringers.

Shop butt weld splice locatlons.

Flange and web tapers and haunches (controlling dimensions only).
Cover plate dimenslons and termination detalls.

Locatlon of tenslon and compresslon zones In welded members.

11, Stiffener and connection plates

] e
] o
] e
] @
] e
] f

Width, thickness, material grade and If toughness testing requlred (curved bridge,

floor beam connectlon, efc.).

Weld size and termlination detalls and bolting fo web and flange detalls.
Appropriate spacling of Intermediate stiffeners.

AvoldIng Interference with shop web and flange splice locatlons.

F It and location of stiffeners.

Bolt hole edge distances and compatibility with diaphragm/cross frame
connectlons.

.

Vi,

vil.

vill.

IX.

Bolted Spllces

] a. Length of flange splices, width and depth of web splices.

] b. Number, slze and spacing of bolts and holes In spllce materlal.
] c.  Fill plates If necessary.

] d.  Proper bolt hole edge dlstances.

Cross frames and dlaphragms

] a.  Number and spacing of connection plate bolts, and Tfype of holes, especially for
slip crltical connectlons or detalls required for differentlal deflections.
] b.  Length termination details and number of shop welds.

[JCamber and/or mid-ordinate for cambered rolled beams or glrder sectlons (spot
check).

|:|E/evaf/on at center of span or segment, fleld—spllce, abutment and pler ordlnates on
shop assembly dlagrams.

[ JNumber and spacing of bolts In floor beam and cross glrder connections as well as
special attachments (brackets, pot bearings, efc.).

General notes and detall sheets relative to cleaning and painting.

] a. Corner preparation (If required for cut edges)

] b.  Cleaning, required surface preparation (SP6, SPIO, etfc.) and profille depth (If
specified)

] c.  Shop Primere typey manufacturery wet or dry film thicknessy verification of cure
before shop application of subsequent coats (requlred)s applicable restrictlons on
field contact (faying) surfacesy any requirements for pre—priming shop contact
surfaces before assembly (e.g. Inside boxes, shop bolted assemblles)y and
designation of any fleld weld areas fo be left unprimed.

] d. Top Coat(s)s shop or fleldy typey manufacturers wet or dry fllm thicknessy
Intermedlate coat cure times and/or recoating "window" (tIme) If specifled by the
Contract documents or paint manufacturer's date sheets any block out areas where
shop fopcoats are not permitted (e.g. fleld splices, diaphragm/cross frame
connectlons, bearings).

[]Designation of material, tension zones and welds for Fracture Critical Members
(FCM's)s Including applicable nondestructive testing.

DETAIL NAME.

STEEL SHOP DRAWING REVIEW
GUIDELINES (lof 2)
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Steel Shop Drawing Review Guldellne
Checkllst (cont.)

Xl Materlal and materlal testing

]
O

(I

a.
b.

C.

Materlial specifled In accordance with the Contract documents.
Substltutlons for materlal less than 3" thick, especlally fllls and shims.
Substltutlons for material over 3" thick.

XIl.  Incorporation of all necessary revisions Into the Shop Detall Drawings

]

d.

b.

Ce

Errors or dlscrepancles In the Contract plans dlscovered during Shop Detall
Drawling preparation or review.

Such errors must be conveyed to the Owner and the Contractor fo
determine and Implement appropriate corrective actions. Depending on

the extent and Importance, Contract plan corrections or project
mod|Ificatlons may be distributed by the Owner as Construction Changes
or notlflcatlon may be verbal, followed by written documentation fo all
partles.

All Construction Changes that affect the Shop Detall Drawings.

Recent Constructlon Changes not Incorporated Info the Shop Detall
Drawings do not usually Justify rejectlon. Unless changes will drastically
alter fabrication detaills, a copy of the Construction Change may be
returned with "approved as corrected” Shop Detall Drawings In such
clrecumstances. Notes Correctlons noted on Shop Detall Drawings do not
constitute "Construction Changes" and should not be used to Informally
affect Construction Changes.

Fabricator—-proposed modifications approved by the Owner and Contractor.
These Include deviations from the Contract requirements, substitutions of
materlal or modifications to the Contract plan detalls, based upon the
Fabricator's request (at no cost to the Owner), that have recelved prior
approval from the Owner and Contractor.

XIll. Erectlon Framing Plan detalls

]
O]
]

[]

€.

f.

Baslc span lengths and, where appropriate, transverse girder spacing.

Pler and abutment Identifications.
Orlentation of structure (north arrowl, skew(s), spot checks of curve or flare

geometry If applicable.

Ad Justments for speclal bearings, expansion Jolnts or other [tems not adequately
covered by the contract plans to compensate for temperature or other varlables
where applicable.

Pilecemarks Indicated for every element, and thelr relative location (end, side) Is
shown fto clarify member orlentation.

Compare erection plan with Contractor's Trafflc Control scheme. Ensure that publlc
safety Issues are addessed. Note speclal requirements concerning temporary
shoring and equipment affecting public safety.

XIV.

XV.

Xvi.

XVil.

[JAnswer or acknowledge all appropriate questions noted on Shop Detall Drawings as
"Englneer verlify" (does not Include "Contractor verify" or "Fleld verify" queries
that must be resolved by others before final Shop Detall Drawing approval).

Compliance with Owner—specific or project—specific requirements that may
supersede the requirements of this checklist.

(] a. Flnanclal Project Number, drawling title and number, title block showing
Fabricator and Contractor name, Initlals of persons responsible for
drawling, dates In which drawing was prepared Including revislon dates as
requlred. Item decription Including Bridge Number should be clearly shown
on drawing.

[] b. Standard title box notes (hole diameter, welding, paint, efc.) do not conflict
with Contract requirements.

[] ¢ Proper notatlon of revision date(s) and number(s)on revisions after the flrst
submlssion.

[] d- Miscellaneous project—specific items such as utllity attachments, special
connectlons or connectlon materlals (plns, IInks, cables)y, and stage removal and
constructlon.

[] e. Professional Englneer Seal If required.

. Contractor's approval stamp with date and initials.

[JSpecial needs for speclal structures, for examples speclal handilng Instructions or
temporary fixtures for lifting, positioning and transportationy protection of critical
components and connectlonsy and dlmenslonal controls requlred for shop and fleld
assembly. "Speclal structures” Include truss, cable stayed, suspenslon, tled arch
and moveable (lift, swing, bascule) bridges.

[verify that Welding Proceedures are submitted for all weld fypes within project.

DETAIL NAME.
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*When possible, provide Torque Locking Nut Steel Plate Glrder

a 5" gap to facllltate fo prevent removal
future bearing pad \
replacement. (
— Beveled Bearing Plate
Keeper Bar when R N
needed (4 sides) ] : Bearing Pad
DESIGNER NOTE

Preformed Hole
wlith Grout

— Pler or Bent Cap
Preformed anchor bolt holes are requlred on all steel bridges
fo facllltate flt—-up and to ellminate the need for fleld drilling.

—— Grout Tube Show all preformed holes on substructure components. The
reinforcing steel shall be detalled fo clear blockouts.

CONSTRUCTION NOTE

\\ Swedge Anchor Bolt Blockout hole shall be free of debrls prlor to grouting. The

with two Heavy Hex Nuts* blockouts shall be grouted with a non—-shrink grout conforming
fo the Speclficatlons and having a minlmum compressive
strength at 28 days of 5000 psl.

ANCHOR BOLT DETAIL FOR COMPOSITE NEOPRENE BEARING PADS Blockout shall hove @ minfmum diameter of 4"

Pot Bearing Assembly

Lock Washer \
TN Threaded Coupler
Masonry Plate j
I\l

Grout Vent : ” ’/4; Pedestal Construction

- JoInt If requlred

00 =0,

r— Pler or Bent Cap

fk\

+— Preformed Hole with Grout

| [

Grout Tube —

0% PO
N

Swedged Anchor Bolt

ANCHOR BOLT DETAIL FOR POT BEARINGS

e:\projects\florida_details\anchors.dgn
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2-2" (¢ Post-Tenslonlng ducts 2x7-2" @ Post-Tenslonlng ducts
spaced as shown In Section A-A spaced as shown In Sectlon A-A
o "‘7‘ ‘t‘ U:‘ 5i_gt
N S5 25500 5| 3| 3
Ei gi - gl gl Gi 7" 6 Spaces @ 9" 7Y5" Spacing of Threadbars
RS e I - © T e Jamw
. T ] : —I]_ Post-Tensloning - - =) —
j== FEFE =9 Anchorage Encasement Tﬁgi lji;:'\:;:'\:l:jr 7=8SIl
= T gzsz)efa// s This 5 :77 7\%77%7 ?77?77?7 % f % 7-1%" @ Threadbars
< ~ gL 4-1" @ Threadbars I A e ot B 7-I1%" @ Threadbars
" == == S =N — | 58I,
i@ﬁ‘ " 1. e e 4¢3<5'-0" long (Typ.) @ P ; 1| 3" cover
7(—//\/75 eggggsf s : =24 I oo T —F Ef_\ T |(No ducts requlred) . L8 SIS | (Typ) 1
reg.) , ;F ;f“/% " E//‘M i ij\”J:\POf 2 o || 1 >—Pot Bearing~i L. P E i € CAF
10" 1174 2xI9=5SI3 A, | IOt Begring il A [ © N | bl | 23" Threadbars
1 Stirree 5%" (Typ) 111 | Pl T & © = P
oI @ AR |[A i oA h B o'l | e
Py N L o el s4——-"| —|P + q
¥ PR B " N g Lo "_pn ||| Temporary Supports DY RN by
s 10-6 — x 06 o 0 -6 i : — l0-6 ~ | must allow movement 2, - Y -
a ! 111 ! N ' }i} ! \|1at Plers (& /> T /oot T
o o o Lo | land be flxed at 1 | e
[ i | | | | | — n
Iy ! :1:\\:\ B P 7 (Plers 2V s 2R Ve L rssme 9 | L7
B i | Tsimpc;fafy/”: . o 2'-10" | 2'~10};
L R L oring v il Do | an
Lo i P! w i l i l i Permanent 5'-9
o R Permanent | R .
b Lo Column ' . o Column |
o R o b o
N o ! Lo N SECTION A-A
) o B o o
o o N o )
L R L HINEE L
77777777777777777777777 Jliii‘iigiiI777777777777777 7L777777777777777Iiiiﬂ‘iiiIiiiiiiiiiiiiiii‘iiiiii
] 1 ] ] | :
____________ L___p___L________________________________J____F___L___________
i | | i GENERAL NOTES:
: | | :
i i
I H Bars for Post-Tensloning shall be 134" @ uncoated, High Strength, Coarse Threadbars (Type 1), conforming to ASTM
Speclificatlon A—-722 wlth latest revisions. ultimate tenslle strength of bars=/50,000 psl.
l? Jacking force required for each threadbar, after Anchor Set, Is 165000 Ib.
ELEVATION OF PIER CAP
Anchorages for Threadbars shall be nuts, bearing on plate anchors, bearing on webs of exterlor glrders. Anchors
NOTE: Beveled Anchor Plates fo be finlshed stralght o o shall be fabricated of Hot—Rolled Steel of a type and quality approved by the Engineer.
and true to achleve full Bearing on Glrder Web. — ——
Surface In contact with Glrder Web to recelve an 1L.2.3. 47 5 6L 1L, Concrete to be Class V (Speclal), f'c=6000 psl. Stressing operations shall not commence untll the concrete has
ANS/ 500 flnlsh *”[ijﬁ; ;‘;g}i_*fjt?jt?}[@;f - reached a compressive strength of4500 psi as Indlcated by tests.
iglieielrelioleliol |-
| bi /oi‘ 7‘/( /Ei 1314 Duct vents are to be provided at both ends and at mldspan of the ducts.
— T IR R T
___________ W—F_j I : Col The tendon path shall be stralght.
AT NPT
x I A S S A Bar relnforcement Interfering with duct allgnment shall be adJusted as dlrected by the Englneer In the fleld.
}a- boloya [oela b
/ Coat with Epoxy (Typ.) | | i | | | |
% 0 /, }j‘ 1" Clear . bbb Anchorage detalls are to be determined by the Fabrlcator. Detalls shall be shown on the Shop Drawlngs and
8 [ < T D o IO N I I . .
Threadba/’s<7 - TypJ ””'-T-'W{*1‘5’77’%’7{’7'-‘-'"” submitted to the Englneer for approval
\ ’Mr F R Duct placement folerance shall be +/— " In the Horlzontal direction and +/- 3jg" In the vertical dlrection.
/II w
Threadbars }3- Grout I.B— Ducts to have an outside dlam. of 2".
(Unstressed) Y DETA/L /
;, ’e/” NOTESes The following factors are used In the design of the Post-Tensloning Threadbarss
‘ T I il To be Hghtensd o /. Remove temporary shoring under Glrders |& 5 Anchor Sets0"—l/g"
4 fef/ ¢/ ff;}e hfz urn prior fo removing shoring under Glrder 3. Frictlon Coefficlents 0.0
past Tinger=rignt. 2. Threadbars shall be tensloned In the followlng orders
Tack-Weld Nut to Wobble Coefficients 0.0
bevelded plate % lls 39 5, 10, 12,
: 15, 164
SECTION B8-8 25659513, 157, 8, 14 —
(Studs not shown for clariiy) EXAMPLE OF INTEGRAL PIER CAPS 0




///_0//

//I_OII

€ Box |

I"'-o"

[

30 //X

| Open Hore P 1"x76"

B Ramp

~——=C Cross Box Glrder
(Symmertical)

- € Box 2

E 7 ”X/ n
Typ. g r\
ﬂ‘\ I R S
90° WP ;
/E x|l B %"
8‘73 0 '\d’;‘Y'/ '—o"
90° s J
. ?f ,
: NV
Hole ] N 4
Bear - 3'-6 3'-6 \ P 1y "x70"
T— ’.—S_ — Beveled P
€ Bearings
SECTION AT PIER

SECTION T-T

Bevel P

F

2" Clip Typ.

Vzll
Slope to match Grade, Typ. [
— T T

57" @ Hol
wlth screen

Typ.
Z_E 72 ”X "
I~y — =(Bof/? Sldes)
N /l / 30"x30"
! Open Hole
7 W< Typ.

pper Beveld £

<Typ.

i N

t 2

=

.

~—C Pler

SECTION S-S

B 1", "xI'-0"(Both Sides)

|
= |
N - A
w B AN R iy
M1l fo . ] P 1"x9"
Bear>——p ‘ ¥——Jacking Stiffener
v %" 7 . P 1, "x5"x2!-2"

1" Clip Typ. 4

I-L—y*g Pler

SECTION R-R

R
[ \ N
(_73/ mi_23/ 1l m (Typ.
/ 7/;‘ 7% Yy
! Beveled £

/'=5" E7 <Typ.
L8i_2'-6" _2'-6"_8! = N5TT‘ ¢ :
| N _ i
{I_ : A "L - 1 r/\4n :’ e L30”)(4 "
L ! . Y MR F el e Open Hole
Top Flange : Z“o cefle | <ol Box Glrder
Beyond | AR T | A Web Beyond
| © i : °
! 9 - N : T .
| S 2 | i N
Box Glrder: ! & B B S W
Bottom Flange : S 7// ﬁ“T'} :
L i N = = — ‘ =+
q I /!‘/ T 9 E\I [ 17 \k
i 2|, P s x6" ! Box Girder
‘ @ |Box Giraer
ﬁ(@ Pler % g Both Sldes :‘Q pier Bottom Flange
i [~ o i
1 £|§
Q=<
SECTION Q-Q
SECTION P-P

GENERAL NOTES

All Structural Steel shall be ASTM A709, Grade 50 unless otherwlse noted.

All Bolted connectlons shall be slip—critical, with I"® A325 Bolts In IYe"

@ holes.

Top flanges and webs of dlaphragm are fracture critical and shall meet
the requirements of Chapter 12 of ANSI/AASHTO/AWS DI.5 Bridge Welding
Code, F racture control Plan (FCP) for Nonredundant Members.

PROJECT NAME:
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Top Flange Spllce
1"xI"=10"x3 =134 " (FCM)»*
o 3 End Welded Studs Spaced e

Top Flange Splice £
1"xI"™=10"x3 =134 " (FCM)*

Fill B % "xI'-8"x!1'-10"
1'-0" (Max.) o

=1t P
FillR Yy "x1'-8"xI'=10" Top Flange Splice £ Top Flange € %'\ E
77, T _ AT ol _of /AL U 8 X nd 35
‘ /V/ , 175 "xI"=10"x8'~6" (FCM)* 178 "xI'=10" (FCMP* Welded Sfuds @ gqf:es
A
. i V " S/ope 0.003 —'
< 2 T == C C
N B
N L0 3 Y g O A
Diaphragm Connectlon 1Y "XI0 2"X4'”‘3 ! Defall C .
P 1o "x3'—2/y 'x4'~9" Stiffener £ D
(Each Slde FCM)% Web Spiice P (Each SidesFCMM¥* o
—152-73" OHS Bolts T"x3"x5"-2"(FCh% 10"0 Hole for ‘ 8
Web P 8" PVC Pipe ) - g
see Dranlage i < »
I"X5"=2"( FCM* Tapered g 2 Y ©
s | N =
/8” | } o::.l::::.\\ _
. T E |£ =L || | [N
Web Connectilon ol Bottom Flange E I Vo | o D
| Ixi-2"x5'-6"FCuk 7o "X1"~10" I - 30" _ aim A 1N
~—C Girder A %g Glrder & ¢ cirder & ! o ga”oe %Y
| i Bearing raer |
i : ¢ Bearm ¢ Glrder—=
; 7/_9// _L 91_611 73‘ 7/_9//
| | !
|
ELEVATION
Top Flange Splice £
£ shaces 5 "XI'~I0"x8'-6" (FCMp*
e
Tapered Fill B o on
\ Web Splice P
R ; 1"x9"x5'-2"(FCMM*
Qal [ ‘ 1
L] ‘ e o o
0 B ¥ 577" @ HS Bolts
socffece Each Slde (Typo)
= e o ofle o e
: .o : . @ Bearing Stiffener Typ.
@ 5 NG T
8§ i coeffene : Jacking Stiffiner
% | | D | Typ.
C\O } oo ofle oo i
{ . : . i Tapered Bearing £
| e o ofle oo i
: celle ok !
_ | [ ] |
N : 7 N ;
| ‘
1 [ ; ] i TV <Typ.
1 ‘ ‘ %
1 /1_811 i
| ‘ !
. | |
1 /1_211 ‘ //_2// i
A
‘ \ |
! 21_011 | 21_0// _“
! N— ;
! | LEGEND
|
ﬁjﬂi@ Pler FCM - Fracture Crltical Member (IncludIng all Welds)
|
% — Charpy V-Nofch toughness testing required on
SECTION A-A all Fracture Critical Members per notes for

Structural Steel Girders.

¢

Dlaphragm

175 "x1'=10"x8'-6" (FCM)*

Top Flange Splice £

176 "xI'-10"x8'-6" (FCM)*

8'-6"
2”‘ ‘ 8/1‘ 8” ‘2”
2" 2's, @ 3" ||2" | pn 12 Spaces @ 3" 2"
paces “ A 2 > 7"9 HS Bolts
I
\
o o e o 00 0 0 0 0 00 1 eii® o @ e e o o 0 0 o
® & o @ 0o 0 0 0 0 o o [ ‘ ® ® o 0 0 0 0 0 0 0 0 (o)
&w,, ,,,,,,,,,,,,,,,,,,,,,,,,,, A -
M = ® o 0 0 0 0 0 0 0 0 0 0 0 i ® 6 ® 00 0 0® 0 0 0 0 0
® @& & 0 ©® © ® ® 0 0 ° o 0 0 i @il ® 0 ®@ & 0 0 0 ® 0o 0 0 0 o
" Min. | \
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|
i € Interlor Glrder
\
SECTION B-B
A
/4 5V2//
" //%
12" T " | 9" Top Flange Splice £
i 1" xI"™=10"x3"=14" (FCM}*
|
‘ Fill
o o ‘ L]
e E % € Diaphragm

.. o M e } Fii e [ \:\ ‘\ Al ﬁ" ﬁ
LI . ‘ @ /II M/n. | il .
" Min | & Exterlor Glrder i S
I $
| R e -
P ) =
VIEW C-C DETAIL C

4" min. radius
Do not exceed
roughness for
thermally cut
stressed edge.

GENERAL NOTES

I. All fasteners for dlaphragms shall be 73" @ High Strength Bolts, ASTM A-325

2. All steel elements for Integral diaphragms shall be ASTM A-709, Grade HPS-70W
Including dlaphragm webs and flanges, web and dlaphragm connection plates,
fop flange splice plates and web splice plates.

3. All webs shall be vertical after completlon of construction.

4. A full shop assembly of the entire Integral pier diaphragm and girders is required

PROJECT NAME

EXAMPLE OF INTEGRAL PIER CAP STEEL GIRDER

SHEET NO.

S-20
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SECTION A-A

CROSS SECTION AT INTEGRAL PIER CAP
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oo
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oo
oo

Stud Spaclng along

Boffom of Tub

GENERAL NOTES

P.T.Bars shall be 13"® Threadbars with 2" 0.D. Sheathing for Grouting. Grouting for Threadbars
and end covers at exterlor Glrders shall be Included In the Contractors bld price for
Post—Tensloning Tendons (Superstructure Bars) Item No. 460-/11-12.

P.T.Bars shall be uncoated 150,000 ps! High Strength Coarse Thread Bar Meeting the requlrements of
ASTM A-722, Type 11

Bars shall be stressed to 165,000 Ib., after anchor set, from both ends. Stressing shall proceed In the
sequence shown In Section A—A at the first end and In the reverse sequence at the opposite end.

Fleld sectlon of Glrders 1,2 &3 along with the Integral Cap Tubs shall be fully shop assembled prior
to fleld erectlon and dlsassembled prior to shipping.

Concrete for Integral Caps shall be Class Y, f'c = 6500 psi.Concrete shall reach a minimum
compressive strength of 4000 psl prior to Post—Tensloning.

Contractor shall take care to Insure proper placement of concrete under Glrder and Tub Flanges.
No voids will be permitted.

Integral Caps shall be perpendicular to Glrder Flanges at € Bearing.

PROJECT NAME

EXAMPLE OF INTEGRAL CAP CONCRETE

SHEET NO.

S=2/
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90° typ-
5 Spaces

nyn

o €02

&:
S
53
St o
Full Depth o 5
Dilaphragm 2?8 Q
W= « Cross Frame varles
as required In
outer bay
*
N
rmal 10
NoTve typ- S
|2 Equal Spaces
g 8000/5‘ 23 Spaces
ey ~2oat X"
FRAMING PLAN - EXAMPLE ONE
5:'
Vg
PES
>/ 8
SIx ™
(SYRS
© )
) § oy Cross Frame varies
T w as requlred In
Inner bay typ.
Normal to  w

curve fyp, &
&

Cw/

}3 Spaces
~Lat X"

FRAMING PLAN - EXAMPLE TWO

KEY PLAN

FRAMING PLAN - TAPERED RAMPe

Framing Plan — Tapered Ramps It Is deslrable fo utilize equally spaced beams with
standard-sized crossframes where possible. For bridges with varylng cross—sectlons,
some variation in crossframes are required. When variable bridge widths are required,
keep beam Ilnes parallel and drop glrder Ilnes at or near Inflectlon points Instead of
splaylng glrders. Under this layout only one bay varles. Although thls framing scheme

Is more llkely fo requlre temporary support fowers fo facllltate flt—-up It Is simpler fo
fabricate and erect. It also saves materlial costs by reducing the fotal length of glrder
required.

Example One shows parallel girder lines on the Inside of the curve. Example Two shows
parallel girder Illnes on the outside of the curve. Effects of Iive load centrifugal forces
and tforsion make Example Two more desirable because all girder lines are more equally
loaded.

DETAIL NAME:

EXAMPLE OF FRAMING DETAILS-TAPERED RAMP

SHEET NO.

S$-22
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Varies

I'-62"| 10'-0"  j2'-0" _j2'-0" _ /2'-0" Varles _12'=0" | I10'-0" , | I'-6/2"
1 ] Varles |
B Ramp A Floor Beam — B Ramp B
W Section
Slope W Section . Slope|Varles

3 31 1331 B ‘ ‘ B Sfid
cirder 3 t N AL \&T Glrder 7 FRAMING PLAN - GORE AREAs
Glrder 2 Varies > Varies> [ Elrder g/ld g
Glrder 4 —= Substrl 4 er
~—Glrder | Substringer | ubstringer Framing Plan — Gore Areas It Is deslrable to utlllze equally spaced beams
Substringer 2 —] ~——Substringer 3 with standard-sized crossframes where possible. For bridges with gore
l<—Glrder 5 areas, some varliatlon In glrder spacing ls necessary. For thls case,

3 Equal Spaces Varles Varles 2 Equal Spaces consider keeplng glrders equally spaced where possible and use of a
floor beam—substringer system In the gore area. The substringers can
be splayed on top of floor beams as requlred. Thls ellminates the need
for unique dlaphragms In the splayed reglon. Under thls option, The

CROSS SECTION THRU GORE AREA W Sectlon floor beams vary In length as requlired.

A reflnement to this framing plan would be fo terminate GDR 5 at an
Inflectlon point In Span 4 or 5. The end of the glrder would tle Info a

c6s full depth diaphragm.
al S%a‘(der \

E U
ond 06
al 5pdce spe B ,
j 6 EQUT=Grrder | B Aamp A |
| 5 Equadl Spaces Alond \/ g
I Along Girder | Span 5 -
I
Along B | Span 4
fomo A ¢ prer 4
| —GDR |
i r GDR 2 .
O Wt e s s s 8
:Q J ’l N V%
| / L / | T
! | I b e I ——Substringer 3
I I i PT f/— T | (FSUbsfr/nggJer 4
| 7 7 |
I / / I
——-4] 1T |
, =1 == "t F5+—"F——F—F--
; GDR 6 ! L / TL L__ S
; —GDR 7 DR 8 B Ramp B i ¢ Pier 7 m;
I ! q
| 4 Spaces e 5 Spaces @ _ 2 Equal 5 Spaces e N
i~ Varlable Spacing Varlable Spacing “"Spaces Varlable Spaclng
! Span 4 Span 5 Span 6 | Along B
’ T Ramp B

FRAMING PLAN GORE AREA

€ Prer 4—= / .
¢ Pler 3= |
|

\

KEY PLAN
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Varies
See Framing Plan

~—— & Access Opening

~—& End Bent
) o Dlaphragm or
At Pler j=on 9% Yo Pler Diaphragm
At End Benfi /'-8" 1'=35"
Y%6" @ Hole for PiIn ———=!
%" B Typ. € We" @ Hole for lock
34" @ Eye bolt for ladder hook
I \ %" B
" Typ. 8

€ Access Opening o' @ Bolt with lock nut

(€ Box at Bottom) > e
‘ B 1V B ‘

s " BTyp.)
N b T T
346 " ‘ \ .
2" @ Bolt with lock nuz‘.: i
(Typ.) \ g 14" Door
Typ. T —_— - /4
%6 "

24" 9 at Plers

3"x 3"x 3%"x 3"Stop L
36" ¢ at End Bents

PLAN VIEW

20°
4" x " x 6" Stop B ———

Ya" Door
Top of Bottom

Flange \ k3 Q

|
. i
N
W N
5 | Lr
34" @ Eye bolt for ladder hook —| " ! ' | 1%

|
575 " i
|

| L Door Handle (172" @ Bar)

€ Access Opening——=

SECTION B-B

VIEW C-C

Nut

Lock Washer

Nut

34" @ Eye Hook

NOTES

For Access Opening location see Framing Plan.

MATERIALe All structural steel in access hatch
shall be ASTM A709 Grade 36 and shall be
galvanized after fabrication In accordance
wlith ASTM A-123.

FINISHe All exposed edges of plates and openlngs
shall be ground smooth.

EYE HOOK DETAIL

PROJECT NAME

ACCESS OPENING DETAILS

SHEET NO.

S-24
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Stay-In—Place (S./.P.)

Metal Forms
ﬁ\

Deslgn Slab
Thickness

/

See Detall 'A’

Form Depth

Steel Glrder — |

| v anv.a)

PARTIAL SECTION THRU SUPERSTRUCTURE

(Showlng Typlcal Detalls and Notes for S./.P.Metal Forms)

Deslgn Slab
Thickness

-

Fleld Weld
(See Note)

S..P. Metal
Form Depth

Galvanized Metal
Form Support

Steel Glrder /

DETAIL 'A’

S..P. metal Form

Galvanized
Support Bar

Design Slab
Thickness

( Concrete Slab

Fleld Weld—

S./.P. Metal
Form

S.I.P. Metal
Form Depth

End Dlaphragm L Galvanized Metal
Form Support

PARTIAL SECTION THRU END OF SPAN

NOTEe Do not Weld fo nor permlt Weld Spatter on Supporting
Steel Girders, Diaphragm, Bracing, etc. Electrical Grounding

fo Structural Steel Is Prohibited. See Sectlon 400 of the
Speclificatlions for Fleld Welding of S./.P. Forms In place and
Painting of the Top Flange.

As required by design, either a stay—in—place corragated
galvanized metal form or a smooth removable form shall
be used

PROJECT NAME STAY-IN-PLACE METAL FORMS
FOR STEEL GIRDERS

SHEET NO.

S-25
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Stay—In—-Place (S./.P.)

Metal Forms
L j\

Deslgn Slab
Thickness

/

See Detall 'A’

Steel Box Glrder

(Showlng Typlcal Detalls and Notes for S./.P.Metal Forms)

Design Slab
Thickness

Form Depth

PARTIAL SECTION THRU SUPERSTRUCTURE

Fleld Weld
/ (See Note)

S./.P. Metal
Form Depth

S..P.Metal Form

Galvanized

Galvanized Metal
avan el Support Bar

Form Support

Steel Box Glrder

DETAIL 'A’

Fleld Weld—

Deslgn Slab
Thickness

( Concrete Slab

S.1.P. Metal
Form

S.l.P. Metal
Form Depth

E

End Dlaphragm L Galvanized Metal

Form Support

PARTIAL SECTION THRU END OF SPAN

NOTEe Do not Weld fo nor permlt Weld Spatter on Supporting
Steel Box Girders, Diaphragm, Bracing, efc. Electrical Grounding
fo Structural Steel Is prohlblted. See Sectlon 400 of the
Speclificatlions for Fleld Welding of S./.P. Forms In place and
Painting of the Top Flange.

As required by design, either a stay—in—place corragated
galvanized metal form or a smooth removable form shall
be used

PROJECT NAME STAY-IN-PLACE METAL FORMS

SHEET NO.

FOR STEEL BOX GIRDERS

S-26
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Jacking Stiffener

/

Bearing

~—¢ Expansion JoInt

|
Stiffener —‘—7
|

T Jacking Stiffener

Steel Plate v v
Glrder = /\

Composite Neoprene

Bearing Pad

.

L Glrder

— Composite

t Neoprene

g Bearlng Pad

/\ =—— Steel Plate

\

]

Jack

Pler Cap

F-——-——--
S

- Bearing ]
| |

| I f f M|
e B -

— Anchor Bolts

ELEVATION VIEW OF STEEL PLATE GIRDER

Pler Cap

Composlite
Neoprene
Bearing Pad

Jacking Stiffeners

€ Girder and Bearing Pad

@ Beveled Bearing Plate

Neoprene Pad

Anchor Bolts

SECTION THRU STEEL PLATE GIRDER

PROJECT NAME:

BEARING REPLACEMENT-STEEL GIRDERS

SHEET NO.

S-=2r
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Detall Hook with proper
Minlmum Pin Size

sk 4" min

* Show orlentation of bars
fo allow space for Tremle
Pipe and casing removal.

% 10" ¢ Tremle Pipe

AP

A\
\ \
SECTION A-A

Longltudinal reinforcing steel
may be placed +/—- 2"

" from plan location to miss
Drllled Shaft relnforcing

¥¥k To allow for shaft
placement tolerances.

NP

/
N
*% 2"
*% To create a seal
wlith cap form

CROSS SECTION AT INTERMEDIATE BENTS

DESIGNERS NOTEs

Shaft—Column Detallse Whereas columns are to be placed with zero folerances, shafts
can be bullt up to a +/— 3" out of place In accordance with the Standard Specifications.
Plan detalls should accommodate worst-case tolerances. When caps are used, the

caps should be sized accordingly. For single columns founded on single shafts, one
solutlon may be to oversize the shaft size relative fo the column size. Another solutlon
may be to relax the column folerance so that the drlilled shaft and column can be bullt
concentric. In the second case, the design should assume a worst—-case placement.

Reinforcing Conflictse Conflicts between the shaft steel and cap steel can sometimes
be a problem durling construction. It Is recommended that a note be added to the plans,
where possible, to allow the cap steel fo be adjusted In the fleld where necessary.

Tremle Plpe Access and Casing Extractlons Relnforcing steel at the top of drilled shafts
should be hooked only when necessary. Hooks, when required, should be oriented

Inward fto facllitate casing removal. The hooks should also be detalled to allow for
concrete placement. For smaller shafts, thls may require rotating the hooks to allow
tremle access.

DETAIL NAME.

DRILLED SHAFT REINFORCING DETAILS

SHEET NO.

5-29
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[ € Pile
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24"

W J | 4= ori%" ¢
© 3 1 d holes for
© . # /0 bars
L 3 ) e
¢ Pilg —
PLAN

. hook typ. __________
NS
|
/ N
o ? Bottom
2 ~| [ of cap
<
= S — ] - - - e D - - -
’I\ =
4 R
o |
S \—Epow for
SQ structural
8 applicatlons

7/4//

\

ELEVATION
TENSION PILE DOWEL DETAIL

/ 6 ol 37
N O 0O 0O K
2 7 : 4 I8
o 0o 0O 0O
3 I i /9 € Footing
N B I B B*[ *******
4 8 5 20

|
OO
N

0 O O

FOOTING TYPE |/

PLAN VIEW
¢ P/erﬁ:
i
/ ‘ 6 ‘ | 16 ‘ 2l ‘

2

7 rr 22
N 0 0 O N

2

3 8 31 8 23 lf € Footing
**B*”B*”*”E*”B” ***********
14| 24

4 9 19
N O 00O

5 o 5 2 25
J 0 0 0 ©
|

FOOTING TYPE 1/
PLAN VIEW

LEGEND
N 24" TENSION PILE

O 2+ pue
(] 24" 1eEST PILE

All piles are plumb

FOOTING DETAILS

Tenslon FPlisss Far brldges wirn large lareral loads, It may be
pensficial to utlilze tne renslon capaclty of the soll. This approach
can serve 1o reduce tne gize of the foorings. For land plers,
wnen a 1'=0" plis empedment s urlilzed, a mechanlcal connscrlon
perween the plie and cap Is required 1o Transmir renslon lodads.
Tne Mecnanlcar connectlon snould be deslgned based on projecr
requlrements. Tne dstrall shown Is for example only.

Group Foorlngse It Is also useful ta group pler footings wirnin g
projects wnen possiple, 1o maximize tre reuse of reinforcing jigs,
formwork and driving remplarss. Pulllng pliss from a standard
plie grid Is one way to achleve tnls. Least marerials s ror

alwavs 1edst 20T, Labor costs and marerial costs need To 4lso

be consldered.

DETAIL NAME.

FOOTING DETIALS

SHEET NO.

S-30
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Min. Cross Slope

Max. Cross Slope

i

SPLIT CAP FORM

DIFFERENT RADIUS - SPLIT CAP FORM

OPTION ONE

Min. Cross Slope

Max.Cross Slope

I

SPLIT CAP FORM

SAME RADIUS - SPLIT CAP FORM

OPTION TWO

Offset To

! Offset To Iy

€ Superstructure Ti

€ Superstructure | |

Z,
4

A
ROTATE FORM ABOUT WP

MIn. Cross Slope

SAME RADIUS - ROTATE SINGLE CAP FORM ABOUT WP

OPTION THREE

PIER SHAPEs

For multl-pler Interchanges It Is Important to utilize pler shapes that make
best use of formwork and relnforcing detalls, while balancing aesthetics. This
Is especlally dIfflcult when the pler cross slopes vary due to superelevated
curved ramps. When curved hammerhead plers are utilized with varylng cross
slopes, three methods of detalllng are normally employed.

Option One utilizes two split forms of differing radil. Under this option, the
forms are lowered or ralsed to accommodate the varylng cross slopes. Although
many of the relnforcing cages are similar, they vary based on the cross slope.
The two radll are chosen based on aesthetics and the cross slope extremes.

Option Two Is similar to Option One except that the radil are the same. This
optlon has the same advantages and dlsadvantages as optlon one above, however
the aesthetlcs may not be as desirable depending on the cross slope varlation.

Optlon Three utllizes a single cap form.Under thls optlon, the form Is rotfated
about @ working point at its base. The cage steel for all piers is the same or
slmllar based on the loads. This optlon Introduces a slight P.l. at the
column/radlus Interface and requires the superstructure and substructure to be
offset slightly based on the glven cross slope.

Of the three options, Option Three is preferred based on its simplicity and
aesthetlc value.

i

|

L

MIN. CROSS SLOPE

MAX.CROSS SLOPE

EXAMPLE OPTION THREE

(under this optlon the pler Is rotated
at a polnt as the cross slope changes)

""CURVED HAMMERHEAD PIERS - VARYING CROSS
SLOPES (BOXES OR |-GIRDERS)

SHEET NO.

S-3/
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Slope Varles

90°
Typ.
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S |

\

Helght Varles

ROTATE SINGLE CAP FORM ABOUT WORKING POINT

o

Flller Plates
Typ.

PIER SHAPEs

For multi-pier Interchanges It is Important to utilize pler shapes that make
best use of form work and relnforcing detalls, while balancing aesthetics. This
Is especlally dIfficult when the pler cross slopes vary due to superelevated
curved ramps. When curved hammerhead plers are utllized with varylng cross
slopes.

The two examples shown utllize a single cap form rotated about a working point

at Its base. In elther case, the cage steel for all plers Is the same or simllar based
on the loads. The cap should be slzed based on the largest cross slope with the
pedestal locatlons ad Justed as required.

DETAIL NAME:

HAMMERHEAD PIERS - VARYING CROSS
SLOPES (BOXES OR |-GIRDERS)

SHEET NO.

§-32
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Cap Stee] —— ]|

% Space cap relnforcing to miss L —— Column Steel

preformed anchor bolt holes, " E
dralnage pipes, and tfo allow 3 .
for concrete placement. X J

|_——Pler Rustication
\ (Typ.)

SECTION THROUGH _CAP
Case Showing Flush Pler Face w/ Rustlcation

bmm—-

Pler Cap Cage

Delete Column Tles
Provide Confinement w/
Cap Cage

| ’ Pler Column Cage

REINFORCING STEEL — PICTORIAL VIEW

REINFORCING DETAILS - HAMMERHEAD PIERS
Case Showling Flush Pler Face w/ Rustication

@ﬁ \\_ -
| IR

| Pler Rustlcation —]

ELEVATION VIEW - HAMMERHEAD PIERS
Case Showing Flush Pler Face w/ Rustication

Cap Steel —|

3//

L]

o

oo
Xy
Y
LX)
seo
Te
LY
X
e

(Typ.)

PREFABRICATION OF STEEL CAGES FOR HAMMERHEAD PIERS

It Is deslrable fo standardize pler relnforcing where possible for the maximum reuse
of relnforcing Jlgs. Detalls which allow the steel cages to be tled on the ground

and lifted Into the form by crane are preferred. Thls requlres that the pler cap

be six Inches wlder than the column so that the column steel can extend Inside

the cap steel. Another method Is fo allow the column rustlcatlon to terminate at

the column/cap Interface. As a general rule all pler lap relforcing should be vertical
where possible to facllltate lowering ad Joining cage.

L — Column Steel

SECTION THROUGH __CAP

Case Showing Cap 6" Wider than Column

DETAIL NAME:

HAMMERHEAD PIER DETAILS

SHEET NO.

S-33
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Standard Cap Form

\

Standard Cap Form

\

Standard Cap Form

\

Chamfer
Typ.

==

=—

e

tandard Cap

\

/’-"/e/’ Helght Varles

Form

PIER AESTHETICS

On bridges requiring many piers , it Is desirable to standardize the
plers throughout so that the formwork can be reused. Generally bridge
aesthetics can best be achleved through pler shapes. If pler forms
can be reused on a project, the cost of an aesthetic form Is normally
a small percentange of the overall cost. The best approach Is to
utllize a constant column sectlon which varles In helght as required.

It Is Important to look at both the tallest pler and the shortest pler
before selecting a pier shape.

Conslideration should be given to increasing the chamfer sizes on
large concrete elements to Improve on the large blocky appearance.
Examples Include exposed plle caps and large bridge pler columns and
caps.

DETAIL NAME:

PIER AESTHETICS (SHEET |0F 2)

SHEET NO.

S-34
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PIER ALTERNATE |/
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A
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PIER ALTERNATE 2

'
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PIER ALTERNATE 3

PIER ALTERNATE 4

FAMILY OF PIERS

PIER AESTHETICS

Uniformlty of pler shapes within a project Is preferred due fo constructibllity

as well as aesthetic reasons. Thls can be a difficult task on projects with variable
pler helghts and widths. Pler Alternates | through 4 are examples of how uniformity
wlthin a project can be achleved when pler helghts and wlidths vary. Projects with
multiple structural types also Introduce design challanges from an aesthetic point of
view.

The best approach Is to first determine the various substructure arrangements
requlred, then determine the other factors which wlll affect the selection

of the substructure detalls. Site specific Issues also have fo be consisdered.

Are the bridges to be viewed at 65 mlles per hour or 35 mlles per hour. Is there
high pedestrian traffic at the site. Are the bridges to be viewed from far away
or up close. These are key questions to be asked when determining the detail
requlred In the pler design. Cost effective solutions dictate that the level of

detail and aesthetic treatment utilized be commensurate with the site requirements.

Costs assoclated with pler construction Is often related to the Contractor's ablilty to
reuse formworky reinforeing Jigs and utilize assembly line construction techniques.
The pler detalls need to be conslstant with this approach when possible. Grouping
of piers within a large project is also beneficial.

DESIGNERS NOTEe It Is generally deslrable to make the substructure appear slightly
heavier than required and fo make the superstructure appear as llght and streamlined
as possible.

[\w |
g X

EXAMPLE PIER SHAPES

DETAIL NAME.

PIER AESTHETICS (SHEET 2 OF 2)

SHEET NO.

S-35
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COLUMN CROSS SECTION PREFERRED AVOID
PREFERRED COLUMN TIE DETAIL
Splice Varies
(Typ.)
0 ° lﬁ L 7o —o—ﬁ ° °
ﬁ7 Splice Varles
Vg ® o L)
U’ Bars
) ) C[CC]
Pler Column Cage
COLUMN CROSS SECTION AT FLARE
\\\\\\\\\\\\ | =
e - N U 5 Delete Column Tles
A Provide Confinement w/
) ’ Cap Cage
Vertical A Spllced Cross Tle Typ.
(Typ.) ~ K Full Helght of Flare
. / (All Tles Not Shown
PR . Pler Flare Cage \ For Clarlity)
] %E "U" Bars Each Way . :
L\ 777777 Aj \\\7 ”””””””””
Bent Corner Bar Prer Column Cage

(Typ.)

PARTIAL PICTORIAL VIEW COLUMN CAGE AT FLARE

VARIABLE CONCRETE REINFORCING DETAIL

PIER REINFORCING DETAILe

Column cross—tles with 180-degree hooks at each end of the bar are dIfficult fo
place. The preferred method Is fo have a 90—degree hook at one end. Thls allows the
bar fo be rotated Into position making fabrication of the column cage easier.

Varlable width pler columns are difficult fo detall. Conslderation should be given
fo extendIng the fyplcal pler column cage through the flared sectlon and detalllng
the flare with "U" bars. Horizontal "U" bars may be detalled with a constant mark

by varying laps.

This detall Is not approprlate when plastic hinglng due fo ship Impact or high selsmlc
loads are anticipated because the concrete cover may spall making the standard lap
of the "U" bars unacceptable.

Unless plastic hinging Is antlcipated, standard hoops may be used on clreular columns
provided that the tles are rotated so the lap splice location varies throughout the length
of the column.

Alternate Location
of Lap Splice

CIRCULAR COLUMN CROSS SECTION

DETAIL NAME:

PIER REINFORCING DETAILS

SHEET NO.

S-36
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Phase One Const.

Phase Two Const.

~
| € Cconst. - ¢ Bridge
L Varles | _ Varles
W Temporary
Temporary Concrete Barrier

Sheet Plle Wall —=

Excavation for Soll L
Anchor Installation

Exlsting 0
Ground Line e

=

FIrst Phase
E xcavation

IrEm

EXCAVATION AND SOIL

J\r

MEIH

Prestress Soil
Anchor

|
L Minimun Unbonded
Length (Horizontal)

ANCHOR INSTALLATION

FOR PHASE ONE CONSTRUCTION

__ Top of Sheeting

Elevation
Steel Flller Plate
as Necessary Steel Flller Plate
attached to MSE Wall I
Lo Cut Sheet!
o [ eefviminid Fliter Fabric
o Cap Connectlon ! I—‘E“L ‘
bl Phase Two : =T i
S ‘ ‘ ¢ wae  COSTruction ] L phase one
} | e e——e— " f Constructi
Y TT T T T T T T Elevation B TN i
P i ase One Sheeting,
Phase One Sheefing, | 3”0’/7” Ep"o’”g and Fliter Fabric, Flller
as Requlred e esign Force ‘ h Plate as Requlred
Sheet _Tobe _| |To To be PLAN VIEW MSE WALL

Plling  Removed ' Remaln Removed

SLIP JOINT DETAIL

SECTION THROUGH BRIDGE END BENT
PHASE ONE

Phase One Consf;_ Phase Two Const.

COMPLETION OF PHASE ONE

=& const.
1 = € Bridge
Temporary | Varles | Varies
S Concrete Barrler | |
E i L
~— Temporary
- } 1 Sheet Plle Wall
[ %% Excavatlon for Tle Rod %%%%%% .
Deadman Anchor Wale Installation 4%%7 A
(To remaln) \ L
~Tle Rod
T s
MSE Retaining Wall T
Prestressed SOI/J
%% Anchor (To be
%%%% %%%% removed)
L i
=i
Phase Two
TTT=TIT= E xcavation
%%%%%
L]
T gy
i
,J\r,

CONSTRUCTION AND

EXCAVATION FOR PHASE TWO CONSTRUCTION

TEMPORARY WALL DETAILS TO FACILITATE PHASED CONSTRUCTION
OF MSE WALLS AT BRIDGE ENDS

In many cases, malntalning traffic on bridge replacement project necessltates
phasing the bridge construction. This can be especlally difficult In cases where
MSE walls are being proposed under the new structure. The difficulty arises
because the exlsting flll has to be removed to the levellng pad elevation In the
vicinity of the bridge so soll relnforcement can be placed. Also the temporary
wall helghts usually necessltates an anchored system. The detalls shown

deplct soll anchors and dead man anchors for this purpose. Soll nalls can

also be utilized.

CONSTRUCTION NOTES

Install Sheet Pllling, start sheeting Installation at proposed MSE wall Interface.
Excavate exlsting flll slope fo Just below soll anchor wale location. Install and
proof test soll anchors. Care should be taken to miss exlsting bridge plling.
Excavate fo the leveling pad elevation. Install the phase one MSE wall.

Place dead man anchors and rods Info MSE soll volume. Cut sheeting fo
bottom of end bent cap elevation to allow for cap connectlon. Once the

phase one wall and bridge Is complete, move traffic onfo new structure.
Excavate exlsting flll to the Phase Two levellng pad elevation. Install phase
two MSE wall. Once wall construction proceeds to the deadman anchor
elevation, remove wale and cut anchor. Complete phase two MSE Wall
construction. Remove all temporary sheet plling except that the sheeting
located directly under the end bent cap should remain.

PROJECT NAME:

TEMPORARY SHEET PILE WALLS
PHASED CONSTRUCTION AT BRIDGE ENDS

SHEET NO.

S=37
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€ Bridge —=1
Phase | Constructlon !
2-o"

- |
(M(n.)/_\ / Temporary MSE Wall To Remain
‘ !

& Existing Brldge

Deadman Anchor

‘ 2'—0" !
(Min.) @ j ﬁ o
| | S — e

and Anchors

Phase | Steel Sheet Plles Exlsting FIll Slope

PHASE | COSTRUCT ION

I« Drive Prestressed Concrete End Bent Piles.

2. Drive Steel Sheet Plles and construct Deadman Anchors.

3. Construct Phase | portion of new Bridge and Approach Slabs
and place approach flll materlal and temporary MSE wall.

¢ Bridge—"1 Phase 2 Construction

V i

2/_0//

i
: }_\ (MinJ)

Deadman Anchor
Spacing

I I I and Anchors
| ]

Existing Fill Slope ‘ Phase 2 Steel Sheet Plles

PHASE 2 COSTRUCTION

l. Move traffic onto Phase | Bridge and remove exlsting bridge.
2. Drive Prestressed Concrete End Bent Plles.
3. Drive Steel Sheet Plles and construct Deadman Anchors.
4. Construct Phase 2 portlon of new Bridge and Approach Slabs
and place approach fill material.

€ Bridge —

| 0 i i

PHASE 3 CONSTRUCTION

I, Excavate flll slope.
2. Attach shear studs to steel sheet pile wall, and construct concrete facing
and cap.

CONSTRUCTION SEQUENCE

12

Beglin Brldge

Cast-In—Place Cap
€ Retalning Wall

PLAN VIEW

STEEL SHEET PILE WALL WITH CIP FACING AT BRIDGE ENDS

On bridge replacement projects that requlre phase construction,

a permanent steel sheet plle wall with a cast—In—place concrete facing
may be a cost effective solution when walls are required at bridge ends,
but where wrap around walls are not necessary.

Under these conditlons, MSE walls may more costly fo construct because

of the difflcultly In placing straps. Anchored temporary walls using grouted
soill anchors and deadmen anchors are normally required because of the
grade separations Involved.

DETAIL NAME« SHEET NO.

SHEET PILE WALL WITH CIP FACING S_38
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‘_f € Expansion Joint

¢ AnchorL‘
! - L Alumlnum Cover Plate
| YO with Non - Slip Suface
; " o (Sldewalk Area Only)
Bridge [— 1 Pl i
Grade NN i HERN NN N~
Reslllent Pad | { “—Aluminum surface shall KE

\ be coated with asphalt

% ]
1Ln "
Concrete Deck i I "o x6

Stud e I'-0" ¢/¢c
(Alternate @ 6")

N

SECTION THRU EXPANSION JOINT
WITHIN LIMITS OF SIDEWALK

COVER PLATE NOTES

l. Aluminum cover plates are required at all bridge expanslon joints for
the full width of the sidewalk.

2. The cover plate must be capable of accommodating the anticlpated
expansion Joint opening and operating ranges.

3. Provlide a reslllent pad between the deck surface and cover plate
along the high side of the joint.

4. The cover plate shall be accordance with ASTM B22/, 6005-T5 or
6063-T6 aluminum alloy and shall have a striated non-sllp surface.
5. The cover plate shall be anchored with 4" long Y4" dla. stalnless steel
anchor bolts located on the high slde of the JoInt spaced at not more

than I'-6" on center.

AMERICANS WITH DISABILITIES ACTe

Brldge and brldge approach sldewalk surfaces shall conform to the Amerlicans
wlith Disablllties Act (ADA)and Florida Accessibllity Code

Speclal attentlon Is requlred whene

— Brlidge or brldge approach grades are greater than 5X.

— Dralnage grates or scuppers are placed wlithin the Iimits of the sidewalk.
— Expanslon Jolnts are placed wlthin the IImits of the sldewalk.

— Sldewalk cross slopes exceed 2.

In cases where grades greater than 5, ramps and landing shall be
provided. See the ADA Requlrements (3 of 5)and (4 and 5) for detalls.

In some cases dralnage wlithin the sidewalk IImits can be minimized or
ellminated by addressing the roadway dralnage separately and by

carrying the sidewalk dralnage fo the end of bridge or fo the tfouch—
down polnt. Cover plates are requlred on all expanslon jJoints wlth openings
greater than '/2". A strip—-seal and modular Jjoint example Is shown on

ADA Requlrement (I of 5)and (2 of 5), respectively. See ADA

Requlrement (5 of 5) for example showing how structures wlith sidewalks
and cross slopes greater than 2% can be detailed.

E 1" Max.
X
), 7 7]
5 / / / / , /
VERTICAL STEP EXPANSION JOINT OR
GRATING OPENINGS
é /
= SIDEWALK SURFACES
;\‘\' Sldewalk surfaces shall be firm, stable and sllp—resistant.

~

/
/ Expanslon Jolnt openings or openings In dralnage grates or
TAPERED STEP scuppers shall not exceed 5",

Vertical changes In surface shall be as followss

— Abrupt Vertlcal Steps shall not exceed 4"
— Tapered Steps shall not exceed Yo" with a Is2 tapered slope.
- Vertical changes from level greater than Yo" shall have
slopes not greater than Ie 12 slope with landings placed
at every 2'-6" of vertical rise.

ADA SURFACE REQUIREMENTS

“ADAREQUIREMENTS (I1OF 5 ) - COVER PLATE AT | 1%

EXPANSION JOINTS WITHIN LIMITS OF SIDEWALK $-39
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- € Joint
\
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\

Seal Opening
i
Closure i
pour (Typ.) | —Aluminum Cover Plate
¢ Anchor ; i with Non - Slip Suface
- | (Sidewalk Area Only) |3
Bridge — | | N=
Grade [ A\ -;- \} N S—]
T ’L R J T ! -\ Aluminum surface shall "™~~~ " T - [>
T Restient pag ‘ be coated with asphalt: R /o°/

N1 i i

P ° e | *
P ’ o 7 o
.- e . °

\— Support

bar
Jo/Int

Opening

SECTION THRU EXPANSION JOINT
WITHIN LIMITS OF SIDEWALK

COVER PLATE NOTES

I« Aluminum cover plates are required at all bridge expansion jJoints for
the full width of the sldewalk.

2. The cover plate must be capable of accommodating the anticipated
expanslon Jolnt opening and operating ranges.

3. Provide a reslllent pad between the deck surface and cover plate
along the high side of the joint.

4. The cover plate shall be accordance with ASTM B22/, 6005-T5 or
6063-T6 aluminum alloy and shall have a striated non-sllp surface.
5. The cover plate shall be anchored with 4" long 4" dla. stalnless steel
anchor bolts located on the high side of the joint spaced at not more

than I'-6" on center.
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7'-9%" Min.

of Ped. Ramp Bulld-up

3/1 3/4 n
/'-6" 5'-0" Min. /'-0"
— Alum. Post & Rall
o
32" "F" Shape T
Barrler Modified W ADA Handrall (Typ.) @E =
N 1 &
/ N
:N
N - s
~ (1 1 0 - , a
"5 + = = 3// /4‘—7 5
\J \J =
0l a X X Zn 9
87 ? P N S
e / N ™ .| B
=5 Latex ModIfled " = =
| a Concrete (fine aggregatel. - +
3§ ¥
S| ?
2" x 2" - Wi4 x Wi4 N
Stalnless Steel Mesh 5
[
Slopes .02 Ft/Ft
T 8
g<
g8
55
3|2
“b -~
B3

BRIDGE SECTION AT SIDEWALK
WITH 32" "F" SHAPE BARRIER (MODIFIED)

SIDEWALK RAMP BUILD-UP NOTES

I« Sand—-blast or water—blast deck surface within limits of the sidewalk.

2. Remove dll loose concrete and laltance In accordance wlith the
manufacturer's recommendations.

3. Apply an approved epoxy bondIng agent to the exposed concrete
surface.

4. Overlay with latex modified concrete to the dimensions Indicated for
the speclal pedestrian ramp and landings.

5. Flinish deck surface In accordance with Section 522.

Sldewalk Ramp/
LandIng Surface

Bridge Roadway
Surface

RAMPS

ADA ramps, landIngs and ADA handralls shall be provided wlthin the sldewalk
limlts where bridge and bridge approaches have grades greater than 5.

ADA handralls are requlred on both sldes of the sldewalk In areas where ramps
are required. The ADA handrails shall be placed a constant distance from the
landIng/ramp surface. It Is aesthetlcally deslrable to malntaln a constant helght
pedestrian/roadway barrier for the full bridge length. The height of the
pedestrian/ roadway barrler should be sufficlent fo hlde the ADA handrall.

A minimum clear distance of 5'-0" between ADA handralls shall be

provided.

4" to 15" 0.D.
Aluminum Plpe

21_9//4 "

Both Ends

—

/yz n

%" Dia. Solld

4 Aluminum Rod

ADA HANDRAIL

¥k Level

Typ.

-
*x¥k ¢ Pler

30'-0" Max. — Slopes from 6.2% to 8.3% 5'-0" | Typlcal Ramp and
Min. 40'-0" Max. — Slopes from 5.5% to 6.2% Min. LandIng Layout

RAMPS — MAXIMUM SLOPES AND LANDING

SPACING AND DIMENSIONS

*K 6'-0" Minimum at Bottom Landing

*okk 2% or Less Slope.

¥¥¥k  Vary the ramp and landIng dimensions as required so that
expanslon Jolnt locations are at the polnts of minimum bulld—up
fo sImplIfy detalllng.

and Expansion Joint

DETAIL NAME:

ADA REQUIREMENTS (3 OF 5 )- ADA RAMPS FOR

BRIDGES GRADES GREATER

THAN 5%

SHEET NO.

S-41

e:\projects\florida_details\NADA_Hand rail .dgn

n

12:35:03 PM

07/02/2003




ADA Handra//j\ Typ.

Rall Return

/" Minimum Overlay

i /N

1 L

¢ Expanslon Jolnt

PLAN VIEW AT ENDS

Index 810
Alum. Post & Rall

! ADA Handrall
2" x 2" - W4 x W4

‘ af Ends Face of Pedestrain/
gt / Roadway Barrier

Stalnless Steel Mesh

Sldewalk Ramp/ Latex ModIfled o
LandIng Surf N
anding Surface Concrete a *kk ¢ Pler
= and Expanslon Joint
** 5'-0" 30'-0" Max. — Slopes from 6.2% to 8.3X% 5'-0" ‘Typ/ca/ Ramp and
Bridge Deck Min. 40'-0" Max. — Slopes from 5.5% to 6.2% Min. LandIng Layout
Surface
RAMPS — MAXIMUM SLOPES AND LANDING
SPACING AND DIMENSIONS
*% 6'=0" MInimum at Bottom LandIng
Sk 2% or Less Slope.
*¥xk  Vary the ramp and landing dimensions as required so that

expansion Joint locations are at the points of minimum bulld—up
fo simplify detalling.

ALUMINUM ADA HANDRAIL NOTES

I.. Payment for the ADA handrall shall be per pay Item 515—-/-2 which Includes the furnishing and Installation of the
grab ralls, rall splice assemblies, wall brackets, wall returns, anchor bolts, nuts, washers, screws, resilient pads
and all Incidental materials and labor required to complete the installation on the bridge and roadway barriers.

2.  Structural requirementse ADA handralls, assemblles, wall brackets and attachments shall withstand a
minlmum unlform load of 250 pounds per foot applled vertleally down and horlzontally, but not simultaneously
on the top of the rall. The contract all provide the manufacturer's engineering design of the rall system, Its
components, bracket spacing and mechanical fasteners. — See submittals (below).

3. Regulafory requlrementss The rall system, Its components and Installation shall be In compllance with the
current ADA Standards For Accesslble Deslgn and all appllcable state and local authorlties.

4.  Submittalss The Contractor shall submit the following for the Engineer's approval prior to fabrication.

a.  Shop drawlngs with complete detalls Including rall, bracket and expanslon jolnt locatlons. Indlcate
component detalls, materlals, finishes, connections and joining methods, and the relationship to adjolning work.

b. Summary of the materlals proposed for the rall systemy Including mill analysls with certification by the
producer that the parts are of the alloys speclfled and meet the specifications called for. — Per Sectlon 965-2
of the specifications.

C. The manufacturer's englneering deslgn and data for the rall system and components slgned and sealed
by a Professional Engineer registered in the state of Florida.

d. The manufacturer's Installation Instructlons and product data.

5. Materials and finishese
d. Ralls and splice assemblles — extruded alumlnum plpe. Alloy 6063—-T52 meeting ASTM B 22/. Ralls shall
be schedule 40 with a nominal size of /-1/2 inches (1.900 Inches outside diameter), and a 0.45 Inch minimum
wall thickness, with a clear anodlz finlsh.
b.  Wall brackets — extruded aluminum alloy 6063—-T52 meeting ASTM B 22/, with a clear anodized finish.
c.  Mechanical fasteners shall be of the fype and size required per the manufacturer's specification and design
calculatlons.
I« Anchor bolts for the brackets shall be In accordance with ASTM A36 or ASTM FI1554, Grade 36. Anchor
bolts, nuts and washers shall not be hot dIp galvanized In accordance with Sectlon 962 of the Speclfications.
2.  Fasteners and washers used at the rall splice assemblles and to mount the ralls fo the brackets shall
be stalnless steely, ASTM F-593, Alloy Group 2 (326).

6.  Weldings Welding of aluminum components shall be in accordance with ANSI/AWS DI.2 "Structures Welding
Code — Aluminum".

7.  Installations
d. Install In accordance with the approved shop drawings and manufacturer's Instructions.
b.  Erect ralls parallel to and 2'-10" above the top of pedestrian ramp as indicated in these plans.
c.  Wall brackets shall be set normal fo the pedestrian ramp proflle longltudinally. Wall brackets shall be seated on
Ie" thick resillent pads In accordance with Sectlon 932 of the Specifications. The dimenslons of the resillent pads
shall be the same as the wall bracket.
d.  Ralls shall be contlnuous over a minimum of 3 wall brackets. Splices shall be spaced at 40'-0" centers
maximum. Locate the center of a splice near the edge wall brackets.
e. After Installatlon 1s completed, wash all rall components thoroughly with clean water and soaps rinse with clean
water. Do not use acld solution, steel wool or other harsh abrasives. If staln remalns after washing, remove finlsh and
restore In accordance with NAAMM metal finishes manual.

DETAIL ME 1

ADA REQUIREMENTS (4 OF 5 ) - ADA RAMPS FOR

SHEET NO.

BRIDGES GRADES GREATER THAN 5X

S-42
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7'-6 " Min.

I'-6" 5'-0" Min. I'-0"
32" "F" Shape Pedestrian/Bicycle
Barrler Rall
P.l. In Deck
Bridge Cross Slope
\
\
7'-6 " MIn.
I'-6" 5'-0" Min. I'-0"
3om npn Shape Pedes?‘f/an/B/CyC/e
Barrier / Rall
P.l. In Deck
Bridge Cross Siope[—__

BRIDGE SECTION AT SIDEWALK WITH BRIDGE

CROSS SLOPE GREATER THAN 2/

ADA REQUIREMENTS FOR BRIDGES WITH
CROSS SLOPE GREATER THAN 2X

Sldewalk cross slopes on brldges shall not exceed 2.

Maintaining the same cross slope throughout the width of the bridge

Is generally deslrable to simpllfy deck screedIng. Malntaln a constant
cross slope and provide a latex modified concrete overlay as required
fo meet the 2% cross slope criteria. Depending on bridge cross slopes
and sldewalk wlidths, the overlay may be too thick. In these cases, It Is
recommended that a change in deck cross slope (P.l.) be provided at
the gutter lIlne.

The sldewalk may slope fo the outside or Inside as long as the slope Is
0.02 or less and as long as the dralnage can be handled appropriately.

7'-6 " MiIn.

I'-6" 5'-0" Min. I'-0"

32" "F" Shape Pedestrian/Blcycle
Barrler Rall
P.l. In Deck

Brldge Cross Slope

DETAIL_NAME.

ADA REQUIREMENTS (5 OF 5 ) - BRIDGES WITH
CROSS SLOPES GREATER THAN 2%

SHEET NO.

S-43
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