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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 otherwlse.

STAY —IN- PLACE METAL FORMSe

Design Includes allowance for 20 |b/sq. ft.over the projected plan area of the metal forms for the unlt welght of metal
forms and concrete requlred fto flll the form flutes. Stay—In—place metal forms fo be detalled to clear ftop lateral braclng
of box glrder.

CHARPY V-NOTCHe

All ASTM A709 structural steel as deslgnated on the plans shall recelve Charpy V—-Notch testing In accordance with ASTM
A709¢

ad. Non—F racture Crltical members, as designated on the plans, shall be tested In accordance with ASTM Ar709, Table 9.
b. Fracture Criltical members, as designated on the plans, shall be tested In accordance with ASTM A709, Table [0.

All other structural steel that are main load carrylng components subject to tenslle stress shall meet the Charpy V—Nofch test
requlrements specifled In Sectlon 962, of FDOT Standard Speclifications.

STEEL FABRICATIONs

Structural steel for girders and glrder framing, Including box glrders, diaphragms, cross bracing, efc., shall be ASTM A709.
Fabrlication shall be performed In accordance wlth the current appllcable edltlon of the ANSI/AASHTO/AWS DI.5 Brldge
Welding Code. Fabricators of structural steel girders and glrder framing shall have the AISC Quallty Certification for Major
Steel Bridges. The fabricator shall also have the AISC Fracture Crltical Members endorsement.

WELDINGe

l. Welding detalls and the welding operations shall be In accordance with the current edltlon of the ANSI/AASHTO/AWS
DI.5 Brldge Welding Code. Welding procedures shall be submitted and approved prior to welding on project. Welds
requlring non—destructive testing shall be radlographlcally Inspected, except where the geometry of the reglon of the weld
wlll not permlt satlsfactory Information fo be secured for verliflcatlon of the weld quallty. When such geometrical condltlons
exlsty other Inspectlon procedures or comblnations of procedures such as Ultrasonlc Inspectlon, Dye Penetrant Inspectlion
and/or Magnetlc Partlcle Inspections shall be used. Non—destructive Testlng shall be performed as requlred by the current
edl/tlon of the ANSI/AASHTO/AWS DI.5 Brldge Weldlng Code.

2. Fleld or shop welding to any Structural Steel for the purpose of attaching erection hardware, or for anchoring condults
for box llghting shall not be permltted. Proposed method of anchoring condults/boxes for box lIighting shall be formally
submltted to the Englneer for approval. Shear Connector Installation s governed by OSHA Steel Erection Rule.

3. The followlng 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. Dralnage System Welds
FRACTURE CRITICAL MEMBERSs

See framing plans for deslgnation of Fracture Crltical Members. Structural components deslgnated on the plans or In
the speclal provislons as "Fracture Crltical" shall conform to the provisions of Chapter 2 of the current
ANSI/AASHTO/AWS DI.5 Bridge Welding Code.

FIELD CONNECTIONSS

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

PAINTINGe

All structural steel shall be palnted In accordance with Sectlons 560 and 975 of the specifications.
Palint all structural steel wlth a high performance topcoat system. The color of the finlsh coat shall
conform fto Federal Standard No. 5958, Color No. XXXXX.

[Add the followlng note for bridges with Steel Box Glrdersle
Paint the Inside surface of steel box glrders with one shop applled coat of approved primer
and a compatlble finlsh coat plgmented tfo Federal Standard 5958, Color No. 37925 (whlte).
Any other color used for the Interlor flinish coat must be pre—approved by the District
Structures Maintenance Englneer. The finlsh coat of the Interlor surface Is not requlred
fo be UV reslstant and does not have to be the same product as the finish coat of the
exterlor surface of the box glrder.

LADDERS AND PLATFORMSe

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

UTILITIESe

The utlittles Including under deck Illghting shown In the bridge plans are at approximate locatlons. For addltlonal
Information refer fo the utlilties plans.

PROJECT NAME.

GENERAL NOTES STRUCTURAL STEEL

SHEET NO.

S-2

$USERNAMES$ $$$$$$8DGNSPECIFICATION$$$$8$$$

$$8888SY TIMES$$$$$2:08:57 PMU




See Page 108
TYPICAL CROSSFRAME DETAILS "X'" TYPE

of the

GUIDELINES FOR DESIGN DETAILS (G 1.4 — 2006)
(by AASHTUO/NSBA SteelBridge Collaboration)

\(Click here for G 1.4 — 2006)]

TYPICAL CROSSFRAME DETAILS
STRAIGHT PLATE GIRDER BRIDGES

SHEET NO.

S-3

$USERNAMES$ $$$$$$8DGNSPECIFICATION$$$$8$$$

TIME$

Y TIME:



NSBAGDD-1-OL.PDF

See Page 108
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Phase 1/ Closure ‘ Phase |
‘ Pour ‘

Slotted Holes
Typ.

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

PHASED CONSTRUCTION STEEL DETAIL

¢  Girders

\ \ | | >

~ N
\ \ — /<\ Crossframe at abutment
e >

Slotted holes In thls end of crossframe.
Leave loose untll deck Is poured.

\ Crossframe typ.

PLAN VIEW - FRAMING PLAN

Ellminate Crossframe

| G/rdersl\‘ | | | | )I
N
\'\ | | '{ ,:/\

T T
l Slotted holes In thls end of crossframe.
L f Leave loose untll deck Is poured.
Crossframe typ.

Crossframe at abutment

vant

PLAN VIEW - FRAMING PLAN

FRAMING PLAN DETAIL — L[ARGE SKEWS

PHASED CONSTRUCTION STEEL DETAIL

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

are recommended In the phased pours to reduce glrder rotatlons. The deck
closure pour wldth should be sized for deck relnforcement splice requlrements.
It Is also recommended that the holes In the closure pour crossframes be
slotted to facllltate differential dead load deflectlons and flt—up

FRAMING PLAN DETAILS - LARGE SKEWS

The effects of dIfferential deflections across Intermedlate crossframes near the
bearing locatlons need fo be considered for steel bridges with large skews.
Differentlal deflectlons across crossframes near bearing locatlons can result In

bearing seat rotations and end unit distortions. In the case of large skewed curved
bridgess uplift can result. Intermedlate crossframes should be ellminated or moved away
from bearing points were possible or should be slotted to accommodate differential

DL deflectlons.

GENERAL PHILOSOPHY® FRAMING PLANS FOR PLATE GIRDERS

It Is normally desirable to space glrders equally and to detall all intermediate
crossfarmes normal fo girders. Staggered crossframes are not recommended.

A grid analysis Is required for all skewed and curved glrders to establish both
loadings and dlsplacements for glrders and crossframes. Crossframes should
be designed for the additional loads Induced by differential deflections that may
occur between glrders. It Is assumed that the glrders are fo be detalled

In the shop drawings to "fIt In the full dead load condItion".
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Steel Shop Drawing Review Gulideline
Checklist

The followlng Is a IIst of common Items that should typlcally be checked on Shop Detall
Drawings. Unusual designs may contaln unlque detalls that are beyond the scope of this gulde
and not fully covered here. The reviewer's judgment must prevail In determining the extent and
depth of review on each project.

/s Principal Controlllng Dimenslons, Materlal and Connectlon Properties

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

] d. Length of span, le. the horlzontal distance between bearings, pin centerlines or
other polnts of support.
1 o Thickness and wldth of plates In primary members and splices.
|:| C. Primary dimenslons and/or welght per foot of rolled shapes.
] d.  Dilameter, specification and grade of mechanical fasteners (bolts, nuts, studs,
couplers, efc.)y and coating If requlred (mechanlcal or hot dlp galvanizing).
] e. All dimenslons of machined plns, hangers and complex bearings.
] f.  Speclfication, grade and foughness testing requlrements for steel components.
[ 1 9. Elevation of seats or other supports for steel members.
[1 h. Size of fillet welds and partial Joint penetration weldsy appropriate partial and
complete jJolnt penetration weld conflgurations.
/1. Web and flange plates of welded members and rolled beam stringers.

[]1 a. Shop butt weld splice locations.

[] b. Flange and web tapers and haunches (controlling dimensions only).
[] ¢  Cover plate dimensions and termination detalls.

] 4. Locatlon of tension and compression zones In welded members.

. Stiffener and connection plates

[1 a. Widths thickness, material grade and If foughness testing required (curved bridges
floor beam connectlon, efc.).

[] b. Weld size and termination detalls and bolting fo web and flange detalls.

[] c¢. Appropriate spacing of Intermedlate stiffeners.

[]1 d. Avoiding interference with shop web and flange splice locations.

] e F It and location of stiffeners.

[] f. Bolthole edge dlstances and compatibliity with diaphragm/cross frame

connections.

.

vi.

vil.

vill.

IX.

Bolted Spllces

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

] b.  Number, size and spacing of bolts and holes In splice material.
] c.  Flll plates If necessary.

] d. Proper bolt hole edge distances.

Cross frames and dlaphragms

] a.  Number and spacing of connectlon plate bolts, and type of holes, especially for
sllp critlcal connectlons or detalls requlred for differentlal deflections.
] b. Length termination detalls and number of shop welds.

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

[ |Elevation at center of span or segment, fleld-splice, abutment and pler ordinates on
shop assembly dlagrams.

[ JWumber and spacing of bolts In floor beam and cross glrder connectlons as well as
speclal attachments (brackets, pot bearings, erfc.).

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, efc.) and profile depth (If
specified)

] c.  Shop Primere types manufacturers wet or dry fllm thicknessy verification of cure
before shop applicatlion of subsequent coats (requlred)y applicable restrictions on
fleld contact (faylng) surfacesy any requlrements for pre—primlng shop contact
surfaces before assembly (e.g. Inslde boxes, shop bolted assemblles)y and
deslgnation of any fleld weld areas to be left unprimed.

] d. Top Coat(sle shop or flelds types manufacturery wet or dry film thicknessy
Intermedlate coat cure times and/or recoating "window" (time) If specifled by the
Contract documents or palnt manufacturer's date sheety any block out areas where
shop fopcoats are not permlitted (e.g. fleld spllces, dlaphragm/cross frame
connections, bearings).

[|Deslgnation of materlals tension zones and welds for Fracture Critical Members
(FCM's), Including applicable nondestructive testing.

STEEL SHOP DRAWING REVIEW SHEET NO-
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Steel Shop Drawing Review Guldellne
CheckllIst (cont.)

XIl.  Material and materlial testing

] o
] b
] e

Xll.  Incorporation

1] e
(] b
1] e

Materlal specified In accordance with the Contract documents.
Substitutions for materlal less than 3" thick, especlally fills and shims.

Substltutions for materlal over 3" thick.

of all necessary revisions Info the Shop Detall Drawlngs

Errors or discrepancies In the Contract plans discovered during Shop Detall
Drawling preparation or review.

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

the extent and Importance, Contract plan correctlons or project
modIfications may be distributed by the Owner as Construction Changes
or notlfication may be verbal, followed by written documentation to all
parties.

All Constructlon Changes that affect the Shop Detall Drawlings.

Recent Construction Changes not Incorporated Info the Shop Detall
Drawings do not usually Justify rejection. Unless changes will drastically
alter fabrlcation detalls, a copy of the Constructlon Change may be
returned with "approved as corrected" Shop Detall Drawings in such
clrcumstances. Notes Corrections 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 requlrements, substltutlons of
material 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

] e
] o
1 e
] d.
] e
] r

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

Pler and abutment Identificatlons.
Orientation of structure (north arrow), skew(s), spot checks of curve or flare

geometry If applicable.

Ad Justments for speclal bearings, expanslon jolnts or other Items not adequately
covered by the contract plans to compensate for temperature or other variables
where appllcable.

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

Compare erection plan with Contractor's Traffic Control scheme. Ensure that public
safely lssues are addessed. Note speclal requltrements concerning temporary
shoring and equipment affecting public safety.

XIV.

XV.

Xvi.

VAZIN

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

Compllance wlith Owner—specific or project—speclfic requlrements that may
supersede the requlrements of thls checkllst.

[] a. Flnancial Project Numbers, drawling title and numbers titie block showing
Fabricator and Contractor name, Inltlals of persons responsible for
drawing, dates In which drawing was prepared Including revision dates as
requlred. Item decription Including Bridge Number should be clearly shown
on drawing.

[] b. Standard title box notes (hole dlameter, welding, paint, etc.) do not conflict
wlth Contract requlrements.

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

[] d. Miscellaneous project-specific Items such as utility attachments, special
connectlons or connectlon materlals (pins, IInks, cables), and stage removal and
construction.

[ ] e. Professional Engineer Sedl If requlred.

HRE Contractor's approval stamp with date and Inltlals.

[]Speclal needs for speclal structuress for examples speclal handling Instructions or
temporary fixtures for IIfting, positioning and transportationy protection of critical
components and connectionss and dImensional controls required for shop and fleld
assembly. "Speclal structures” Include truss, cable stayed, suspension, tled arch
and moveable (IIft, swing, bascule) bridges.

[ Verify that Welding Proceedures are submitted for all weld types within project.
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*When possible, provide Torque Locking Nut Stes! Plate Glrder

a Y»" gap to facilitate fo prevent remova/7
future bearlng pad A
replacement. v

— Beveled Bearing Plate

Keeper Bar when
needed (4 sides)

Bearlng Pad

Preformed Hole
wlith Grout

— Pler or Bent Cap

—— Grout Tube

\\ Swedge Anchor Bolt
wlth two Heavy Hex Nuts*

ANCHOR BOLT DETAIL FOR COMPOSITE NEOPRENE BEARING PADS

Pot Bearing Assembly
Lock Washer \

Threaded Coupler
A\ )

Grout Vent == - Pedestal Construction

=---| JoInt If requlred

Masonry Plate

o 0% 0.0,

{/’ Pler or Bent Cap

- ﬁ— Preformed Hole with Grout

Grout Tube —

~o>2° 0° O

Swedged Anchor Bolt

ANCHOR BOLT DETAIL FOR POT BEARINGS

DESIGNER NOTE

Preformed anchor bolt holes are required on all steel bridges
to facllitate flt—-up and to eliminate the need for fleld drilling.
Show all preformed holes on substructure components. The
relnforcing steel shall be detalled to clear blockouts.

CONSTRUCTION NOTE

Blockout hole shall be free of debrls prior to grouting. The
blockouts shall be grouted with a non—shrink grout conforming
fo the Specifications and having a minimum compressive
strength at 28 days of 5000 psi.

Blockout shall have a minimum diameter of 4".
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2-2" () Post—Tensloning ducts

2x7-2" ¢ Post—Tensloning ducts

spaced as shown In Sectlon A-A spaced as shown In Sectlon A-A
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| | g | ! | | | | !
] o ___ T R Lol
| | 1 | | 1
| 1 | | | |
pommmmmmmmmm e O S I -
1 | I 1
i | | i
1 ! 1
b e e e e e e e e e e e e 4
ELEVATION OF PIER CAP | B
NOTEes Beveled Anchor Plates to be finlshed stralght ‘ ‘ ‘
and true to achieve full Bearing on Glrder Web. ; ; 4_;_, ; ; ;
Surface In contact with Girder Web tfo recelve an .-/*1 |’2"1rL1r‘1 .—5+1.—6¢1.—7+1
ANS! 500 Finish SIS SRStk atnSth s b
rI'!:I‘lr"lfI‘lrI-l rfaris
B SIS athsinsihaion
B\ b\ /Oi 11 /IZ\ 131 14
— T A T
__________ L L
i %" PI. EEVCIR RNV
B el e |
Bl coat with Epoxy (Typ.) N A R A A
L N
1%" 1" Clear O
Tﬁreg’dbars</l - (Typ.) S I A
= T T T T T T
\ P.T.Cover T R

//I w B

Threadbars }3- Grout I-—

(Unstressed) Y DETA/L /

\ R_ ’_L NOTESs
I 1 /. Remove temporary shoring under Glrders | & 5

To be tightened !aturn prior to removing shoring under Glrder 3.

past finger—tight. 2. Threadbars shall be tensioned In the following orders

Tack-Weld Nut tfo 4,115 3, 5,10, 12,

bevelded plate. /5. 16
9 9

SECTION B-B 2965 951351575 8y 14

(Studs not shown for clarlty)

5/_9//
7" 6 Spaces @ 9" 746" Spacing of Threadbars
YL 7-ssie 9" |4
3 | 5512 | 31/,
b
jﬁigi 'i'#TIZQi'T:L:Z T 7=8SlI
o F—e-epog-e- oA 7-1%" @ Threadbars
4 o )#7###7##7% ol 7-13%" @ Threadbars
[¢] b i /55/30 3// C
S 5513 i over
:QQ ~ ) L i ) (Typ) ~
J il & CAP
© % N | S— S ,. | 2-13" @ Threadbars
. 75) |l 9// i i i 9// ]
ﬁq Ql | i
h o G b N o
___________ ;___________
n ‘ n o=
7/ ‘ 7-8509 @ 9" _| | 7/2" &
2'-10/s j‘ 2'-10/," ©
5/_9//
SECTION A-A

GENERAL NOTESe
Bars for Post-Tensloning shall be 136" ¢ uncoateds, High Strength, Coarse Threadbars (Type 1), conforming to ASTM
Specification A-722 with latest revisions. ultimate tensile strength of bars=/50,000 psi.

Jacking force required for each threadbar, after Anchor Set, Is 165000 Ib.

Anchorages for Threadbars shall be nuts, bearing on plate anchors, bearing on webs of exterlor glrders. Anchors
shall be fabricated of Hot-Rolled Steel of a type and quallty approved by the Englneer.

Concrete to be Class V (Special), f'c=6000 psi. Stressing operations shall not commence until the concrete has
reached a compressive strength of4500 psl as Indicated by tests.

Duct vents are to be provided at both ends and at midspan of the ducts.
The tendon path shall be stralght.

Bar relnforcement Interfering with duct allgnment shall be ad Justed as directed by the Engineer In the fleld.

Anchorage detalls are fo be determined by the Fabricator. Detalls shall be shown on the Shop Drawlings and
submitted to the Engineer for approval.

Duct placement tolerance shall be +/— Y>" In the Horlzontal direction and +/— 3" In the vertical direction.
Ducts to have an outside dlam. of 2".

The followlng facfors are used In the design of the Post—Tensloning Threadbarse

Anchor Sets0"-lg"
Friction Coefficlents 0.0

Wobble Coeffliclente 0.0
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See Page 120
INTEGRAL PIER CAP STEEL BOX

of the

GUIDELINES FOR DESIGN DETAILS (G 1.4 — 2006)
(by AASHTUO/NSBA SteelBridge Collaboration)

\(Click here for G 1.4 — 2006)]
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Top Flange Splice B

I"xI"=10"x3"=174" (FCM)*

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

Fill B ¥ "x1'-8"x1'-10"

o 3 End Welded Studs Spaced e I'-0" (Max.) 2"
i
FIlLR Uy "xt'=8"x1"=10" Top Flange Splice Top Flange £ € 7%"x7" E
77 T T _ AT, ol o /AT g X nd 35
‘ /y/ , 17 "x1'=10"x8"'-6" (FCM)»* 178 "x1'=10" (FCM)* Welded Studs A gczlces
| 1/2
g / | A ‘_B Slope  0.003 C T'
= Y o : |
Ql i 1 I E\H
22250222 _Diaphragm connection 1Y4"XI07 "x4'~3" Detall C
e oA
oo (Each Side FCM)* Web Spiice P ac ; &5 ©
|52 2 ehesel—/52-T%" OHS Bolts I"x3"x5"-2"(FCh% 10"0 Hole for ‘ 8
et Web P 8" PVC Pipe It g
| T ST E Tapered see Dranlage | < &
I . = sheet for Detalls 3% : J ®©
R Mill to Bear e\

-z ;&“I Web Connection £ ’/‘ \_Bottom Flange P L ”; . " " S P
1 /IIX//—ZIIX5I—6”(FCM)* 1 /7/8”)(/,_/0” :"i—‘\ 3 SPGCESJ Typ i/BD
=—¢€ GlIrder =—C€ Girder & | X %

‘ Al ¢ Bearing € Girder &_; e3
! ! € Bearing | € 6irder—-
} ya=-u L 9'-g" i yam-u
! o !
| | |
\
ELEVATION
Top Flange Splice £
2@5/;7,965 175 "XI"=10"X8'~6" (FCM*
Tapered FIIl B on "
\ 2 Web Splice £
. ; 1"x9"x5'-2"(FCM)»*
\V : !
L] ‘ e o o
|
| DA 577" @ HS Bolts
e offeos Each Side (Typ.)
e o o ‘ e o o
z . : e vl |m————1t——Besaring Stiffener Typ.
N N
s ! S i Jacking Stiffiner
4 : DN | D i Typ.
Sé 1 o o o | o o o i
{ el e I Tapered Bearing £
| o o offe o o }
(N P .
| [ ‘ ] !
N ; 7 1IN 1
' | ‘
| [ 1 1 j 3yl < Typ.
\ ‘ 1 %
i /1_8// {
% //_2// i /I_ZII }
| i 1
i 21_011 ! 21_011 ‘
: N— i
! | LEGEND
\
= ¢ Pler FCM - Fracture Critical Member (Including all Welds)
i
* — Charpy V-Notch toughness testing required on
SECTION A-A all Fracture Criltical Members per notes for

Structural Steel Girders.

8'-6"
2// 8// 8// 2/[
2" 2 e 3" llav | o 12 Spaces @ 3" on
paves ‘ S Pl %"0 HS Bolts
M
|
SRR N N € _Digphragn
- e & 0 ¢ o 0 o 0 o e o o i e © 0 & o 0 0 0 0 0 0 o o =
;\L&,,,,, ,,,,, [ 1 S— ersceseeocesessmesarse oo stend £
h — ® & & & & 0 % 0 0 0 0 0 o ‘ ® o & o 0 0 9o o o o ® o
M | s
1" Min 1 \
Y Top Flange Splice £
i 175 "xI"-10"x8"~6" (FCM)%
i
; € Interlor Glrder
|
SECTION B-B
3/_/% " 5V2”
n /1%
12" T ! T A" Top Flange Splice B
T 1" xI'=10"x3"=1 1y " (FCM)%
' i Top Flange Splice £
‘ Fll P 16 "XI"=10"X8'~6" (FCM)*
C .
- o / € Diaphragm
.:.} Fill B !ﬁ\\\ ﬁﬁ\
LN % 77 7R
. ] n |
| ———C Exterlor Glrder [ Min. % <
I 1 $
IR H z
‘ Al L ~
4" min. radlus
Do not exceed
roughness for
VIEW C-C DETA/IL C thermally cut

stressed edge.

GENERAL NOTES

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

2. All steel elements for Integral dlaphragms shall be ASTM A-709, Grade HPS—-70W

Including diaphragm webs and flanges, web and diaphragm connection plates,
top flange splice plates and web splice plates.

3. Allwebs shall be vertical after completlon of constructlon.
4. A full shop assembly of the entire Integral pler dlaphragm and glrders Is requlred
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CROSS SECTION AT INTEGRAL PIER CAP

€ Pler

Deck Relnforcing i
i Construction Joint
| i |
lo o o o 5o & o/ afalc o o = oPa o o ol :3
} ] L ] +_°__L2J__°__c_,_‘r_°./:3__°__‘i o O T © ! Q
| T
" o 6 1 12 7 y = N
Z o o o i o o o #* 'O\‘D ™~
ENIERE
" = ‘
% YY" Web P = | -
d i . S
) =1 12-13% "0 Thread Bess| ol s
il | wlith Sheathing s P
© = #* |
[0} ¥ 5 4 0~
* 6" Clear | =
I b
~ Each Slde WT3x6
= e _
T 1y T Q
[ 1 1
< 2" cl. N
¥ | " Bottom £
Tub Bottom B |/'-0'_ 3 Spaces /'-0"
Stud Spacing e/'-0"
21_611 ‘ 21_6//
' Notes All Headed Studs are 3 "@x6"
5/_0//
SECTION A-A

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—Tenslonlng Tendons (Superstructure Bars) Item No. 460-Il1-12.

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

Bars shall be stressed fo 165,000 Ib., after anchor set, from both ends.Stressing shall proceed In the
sequence shown in Sectlon 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
fo fleld erection and disassembled prior to shipping.

Concrete for Integral Caps shall be Class X, f'c = 6500 psl. Concrete shall reach a minlmum
compresslve strength of 4000 psl prior to Post—Tensloning.

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

Integral Caps shall be perpendicular to Glrder Flanges at € Bearing.
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N
<
M|
5|8
NE ~
o Full Depth S0 s
3\ Dlaphragm ® g N
[ W= -
— =
= PC Typ.
[S)
@
T f
wl rmal 10
Nc%rve fyp-
|2 Equal Space®
90° typ-
5 Spaces
Gf /I)(I/ 65
al 5pa°

Cross Frame varies
as required In
outer bay

9
504/0/ er
Ces

FRAMING PLAN - EXAMPLE ONE

ear /nf/ecf/on Pt

End G//-de/_ 5
£ Pler 3

N,

| |

| Spaces

Cross Frame varles
as required In
Inner bay typ.
Normal fo &

curve typ, &
&
%v/
}3 Spaces
~ gt "X

FRAMING PLAN — EXAMPLE TWO

KEY PLAN

FRAMING PLAN — TAPERED RAMPe

Framing Plan — Tapered Rampe It Is deslrable fo utllize equally spaced beams with
standard—-sized crossframes where possible. For bridges with varying cross—sectionss
some varlatlon In crossframes are requlired. When variable bridge widths are required,
keep beam llnes parallel and drop glrder Ilnes at or near Inflection points Instead of
splaylng glrders. Under thls layout only one bay varles. Although thls framing scheme

Is more likely fo require temporary support fowers to facilltate fit—up It Is simpler fo
fabricate and erect. It also saves materlal costs by reduclng the fotal length of glrder
required.

Example One shows parallel glrder /lnes on the Inslde of the curve. Example Two shows
parallel glrder Ilnes on the outslde of the curve. Effects of Ilve load centrifugal forces
and forslon make Example Two more deslrable because all girder Illnes are more equally
loaded.
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Varles

/I_6V2 n /0/_011 /2/_0// /21_0// ‘ /2/_0// V(J/'fes ‘ /2,_0,, /0,_0,, //_672”
i ! Varles |
=@ Ramp A Floor Beam SBL W seypome 8-
_. Slope | W Section . Slope|varles

BH

3 ~Girder 7
L/ N ~—Glrder 6
aries Glider 8—

LSubsfr/nger 4
~——-3.ubstringer 3
l=—Glrder 5

! Varles Varles

Girder 2 Varies
Glrder 4
Substringer |

Substringer 2 —=

L l~cirder 3‘: t AN

~=—Glrder |

3 Equal Spaces 2 Equal Spaces

CROSS SECTION THRU GORE AREA

! 5 Equal Spaces
| Along Girder |
|
Along B | Span 4
R A
amp =€ Pler 4
4
DR Lepr 2 _
o R I ) I Substringer | §§
< —Substringer 2
ORI N opr 5 S YR
e | — — TN Substrin rJQM
— ? T | N Subs e
' | PT/—T F—1—" (‘%Subsz‘r/nger 4
/ / |
R I I i s S S e S R VAR I A N W AN EN AN AN D
7 7 | o
GDR 6 | GpR 7 L ! ~C Pler 7 S
GDR 8 L @ RG/T?D B i oo
i 4 Spaces @ 5 Spaces @ _ 2 Equal 5 Spaces e !
= Varlable Spacing Variable Spacing “"Spaces ' Varlable Spaclng |
! Span 4 Span 5 Span 6 | Along B
' " Ramp B

FRAMING PLAN GORE AREA

¢ Pler 4— j

€ Pler 3—= ‘\ j
€ Plor 2= | \ j gent 10
B Ramp A i | End
N \ € Pier 9
FFBW o =—C€ Pler 8
End Benf [ — e ~C€ Pler 6
! \ W =€ Prer 5 =€ Prer 7

\

KEY PLAN

FRAMING PLAN — GORE AREAes

Framing Plan — Gore Areas It Is deslrable fo utlllze equally spaced beams
with standard—-sized crossframes where possible. For bridges with gore
areas, some varlatlon In glrder spacing ls necessary. For thls case,
consider keeping 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 unlque dlaphragms In the splayed reglon. Under thls optlon, The

W Sectlon floor beams vary In length as requlred.

A reflnement fo this framing plan would be fo terminate GDR 5 at an
Inflection point In Span 4 or 5. The end of the girder would tle Info a
full depth dlaphragm.
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N

P

3'-2" Q Access Door

/Il

3'-0" @ Access Opening

/II

/'-6" B /' -6"
Typ.
Access —!‘ (//@ NEA
Opening - T ~<0
23 ‘ RN f'] %" @ Grab Rall
P ;é n 4? N N | ! ’//*
,’ / Access Door NN - —— - — - — B!
See Hinge ) ' (Aluminum) N\ : |
Detall | N “
| \:\ < %
‘ € Access Opening \i ? J
= |3 (Longltudinal) | = =
BE |

2~ "
(HInge Bar)

lelX 3”X %IIX 6‘"
Stop Angle (Alumlnum)

%" £ (Door

|
|
|
Handle Bar) |
(Aluminum) |

/yz n ,

Q 9& n w
Hinge Bo/Ts\J

€ Access Opening

\\ Hlinge Bar)
\

N —_ = -

(T ransverse) \ﬂ

I" @ Ladder
Brace (Steel)

|
B /'-g" ‘
»

[%6 n

2 ~ " B (Hinge Bar)

(Provide 2" gap between
B's for Door Hinge Bar) ‘

€ " @ Hing Bo/fs/j

N o
oL

/ %" B (Door Hinge Bar)
/

14" Weld Termination (Typ.)

Edge of Access Door

Y

HINGE DETAIL

N

the hinges are located fowards
the abutment or pler.

Lock Bar)
SECTION THRU ACCESS OPENING

L /" @ Ladder

Brace (Steel)

/'-8" _J
T 1
’\V
PLAN VIEW OF ACCESS DOOR
6% n 5 /1_0% n
[
Access Door In upright 5" @ Pilpe S
74/ posltion (shown dotted) Grab Rall F«I-,
kY 5o (Steel)
Yo P R Yo" ® Hinge %" B
Stop Bar Bolts (Steel) Access Door
P (Aluminum)
2~ P %" F (Door
(HInge Bar) \ Hinge Bar) %" £ (Lock N
] 3" X 3" X KX 6 PlvotBar)7 &
p AY o A
II‘
(\ S?A L Stop Angle (Alumlnum) / | )
| . e y
: Iy ~ Ln
Top of Bottom Flange Yo @ (Door\ 1~ eI (ZB /Lz I:EB )
Handle Bar) 0X Lock bar.
l )
NOTEs (Alumlnum) )
Orlent the Access Door so that Yo" B (Door |

\

\ 3"

5y2 n

Al

1/ n
’—T—\\j/@ 5" @ Lock Bolt
\ /ff Edge of Access Door

Typ.
" @ (Door Ya ¥
Handle Bar) % P (Lock
T C(C Plvot Bar)
. Yo" B (Door
= M Lock Bar) 7
%}f——f——l—t,u—i————
[
™
- T
_ U Va Tack Weld

¢ Access Opening |
& Lock Plvot Bar

2 ~lp" B (Box Lock Bar)
(Provide Yo" gap between
P's for Lock Pivot Bar)

BOTTOM VIEW A-A

NOTESe

/. All Structural Steel materlal In Access Door Assemblles shall conform fo ASTM A709 Grade 36.
All aluminum material In Access Door Assemblies shall conform to ASTM B209, Alloy 606/-T6.
2. 5" ® Pipe Grab Rall shall be In accordance with ASTM A53 Grade B for standard welght

plpe (Schedule 40).

AW

. All exposed edges of plates and openings shall be ground smooth.
. See Framing Plan sheets for locations of Access Door Openings.
. Payment for Access Door Assemblles are Included In the Contract Unit Price for Structural

Steel (Low Alloy). Contractor fo furnlsh Locks, all keyed allke. Included In Door Assembly
are Door, Hinges, Locking Plates, Handle Bar, Grab Ralls & 5" @ Bolts, Nuts and Washers.

2V2 n

N

Bottom of
Access Door |

25" plus Bottom
Flange thickness —1

f—m

DOOR LOCK BAR DETAIL

P ON— 96" @ Hole

4" plus Bottom
Flange thickness

| — Botfom of
Access Door

N

b |
| 96" @ Hole

W :J‘ X Yo" B (Aluminum)

A W Nt B (Stel
==

BOX LOCK BAR DETAIL

3”

//Vz " P (Steel)

N
A ‘ L Ys" @ Hole
" \\ Top of Bottom
" Flange
HINGE BAR DETAIL
7"
/VZL 5y2 n

Vzll

n
|/

178

1

i ~Y6" @ Hole
I

35/8 n

3/4"

n

n

%.J. L%"’E

Flange
(Aluminum)

DOOR HINGE BAR DETAIL

STOP BAR DETAIL

6[/4 n
/ll | 4//4 n J /ll
I n
‘ (/2 )] Ho/e‘

T

;é " 62
(Steel)

Ys" @ Ho/eS

LOCK PIVOT BAR DETAIL

LTop of Bottom

/I/4 ll‘ 2% n
;g! .4795 n é?
© (Steel)
4" Top of Bottom
Flange

" Radlus
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Stay-In—Place (S./.P.)

Metal Forms
m

Deslgn Deck
Thickness

\

Ll

Al
See Detall ‘A’ /1/

Stesl GIrder — |

7]

S..P. Metal
Form Depth

-

PARTIAL SECTION THRU SUPERSTRUCTURE
(Showlng Typlcal Detalls and Notes for S.l.P.Metal Forms)

Deslgn Deck
Thickness

f See Note |

S./.P. Metal
Form Depth

Galvanized Metal
Form Support

Steel GIrder /

DETAIL 'A’

S.I.P. metal Form

Galvanized
Support Bar

Design Deck
Thlckness

(Concrefe Deck

<=
See Note | — 103) 3
= 2 S.L.P. Metal
Galvanized S5 Form
Support Bar 0w
End Dlaphragm B Galvanlzed Metal

Form Support

PART/AL SECTION THRU END OF SPAN

NOTE ls See Sectlon 400 of the Speciflcatlons for Installatlon
requirements for S./.P.Forms and support components. Electrical
grounding to Structural Steel and Relnforcing Steel Is prohlblted.

CoordlInate S.lI.P.forms and glrder framing Shop Drawlngs. Ensure
that S.l.P. forms wlll not conflict with top flange lateral bracing.

FROJECT NAE: STAY-IN-PLACE METAL FORMS
FOR STEEL GIRDERS
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Stay—In—Place (S./.P.)

Metal Forms
B ‘ijs\\\\\\\\\\\\\\\\\\\\

L\

L
N\
See Note 2 /

See Detall 'A’

Deslgn Deck
Thickness

-

S./.P. Metal
Form Depth

Steel Box Glrder

PARTIAL SECTION THRU SUPERSTRUCTURE
(Showlng Typlcal Detalls and Notes for S./.P. Metal Forms)

DesIgn Deck
Thlckness

f See Note |
=

\ ’Q/ Top Flange Lateral
/ | o Bracing (shown with

g g \ Gusset Plate and Bolts)

See Note 2

S..P. Metal Form

S./.P. Metal
Form Depth

Galvanized
Support Bar

Galvanized Metal
Form Support

Steel Box Glrder

DETAIL 'A’

See Note | ——

Galvanlzed
Support Bar

End Dlaphragm

Deslgn Deck
Thickness

(Concrefe Deck

=

E

S./.P. Metal
Form

S./.P. Metal
Form Depth

L Galvanized Metal
Form Support

PART/AL SECTION THRU END OF SPAN

NOTE ls See Sectlon 400 of the Speciflcatlons for Installatlon
requirements for S./.P.Forms and support components. Electrical
grounding to Structural Steel and Relnforcing Steel Is prohlblted.

NOTE 2¢ As requlred by deslgn, elther a stay—In—place corragated
galvanlzed metal form or a smooth removable form shall be used.

CoordInate S.lI.P.forms and box framlng Shop Drawlngs. Ensure
that S.I.P. forms will not conflict with fop flange lateral bracing.

e e STAY-IN-PLACE METAL FORMS
FOR STEEL BOX GIRDERS

SHEET NO.

S-26
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~—¢ Expansion Joint
|

Bearing |
‘ q Jacking Stiffener

7 Stiffener ﬁ
Steel Plate / f i \ \
Glrder e < &» ) =—— Steel Plate

JackIng Stiffener

L Glrder
Composlte Neoprene — Composlte
t Neoprene
@ Bearing Pad

| I 1 |

[ 1 L1 |

i

|

|

Bearing Pad |
| !

|

i

|

n
(N

N
1
1
|
%7— Anchor Bolts
1

fmm——————

Pier Cap
L ‘*Q Bearing —— k
i i
ELEVATION VIEW OF STEEL PLATE GIRDER
ﬁf Jacklng Stiffeners
|
‘ ¢ Girder and Bearing Pad
Beveled Bearing Plate
Pier Cap @ /
Composlte
Neoprene Neoprene Pad

Bearlng Pad — Anchor Bolts

SECTION THRU STEEL PLATE GIRDER
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Detall Hook with proper
MInImum Pln Slze

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

~— % 0" O Tremle Pipe

‘T

*¥%% 4" min

A
\ \
SECTION A-A

Longltudlinal relnforcing steel
may be placed +/— 2"

from plan locatlon fo mlss
Drllled Shaft reinforcing

*¥¥ To allow for shaft
placement folerances.

N

g
*_xe 2//

%% To create a seal
wlth cap form

CROSS SECTION AT INTERMEDIATE BENTS

DESIGNERS NOTEs

Shaft—-Column Detallse Whereas columns are to be placed with zero tfolerances, 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 tfo oversize the shaft size relative fo the column size. Another solution
may be fo relax the column tolerance so that the drilled shaft and column can be bullt
concentric. In the second case, the design should assume a worst—case placement.

Relnforcing Conflictse Conflicts between the shaft steel and cap steel can sometimes
be a problem during constructlon. It Is recommended that a note be added to the plans,
where posslble, to allow the cap steel fo be adjusted In the fleld where necessary.

Tremle Plpe Access and Caslng Extractlons Relnforcing steel at the fop of drilled shafts
should be hooked only when necessary. Hooks, when requlred, should be orlented

Inward fto facllltate casing removal. The hooks should also be detalled to allow for
concrete placement. For smaller shafts, this may requlre rotating the hooks fo allow
fremie access.

DETAIL NAME.

DRILLED SHAFT REINFORCING DETAILS

SHEET NO.

S-29
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24"

6V2 n

¢ Plle
L I I . d

/=7"

S I R R I i
L ©n o o # 10 bars
L ) fyp.
¢ ple —~
PLAN

2 1 _7 n
Depth of 1%" @ holes

Bottom

| of cap

/'-0"

A A T N R

\—Epoxy for

structural
applications

\

ELEVATION
TENSION PILE DOWEL DETAIL

¢ Pler——:

/ 6 10 /3 7
N O 0O 0 N
2 7 i /8
o 0O | 0O 0O
|
! € Footing
3 " /9
,,E]L ,,,,,,,,, ,, ,,,,,,,,, E},JC ,,,,,,,,
4 8 : 5 20
o o | 0O O
5 9 2l e 2
N 0O 0 O O
|

FOOTING TYPE |
PLAN VIEW

I 2l

/6 6
N 0 08 N

2 7 el 7 22
O 0O 0O
|
3 8 31 I8 23 ]f € Footing
*’B’”EW’*”*EF”E **************
4 9 4l 19 24
O O 0O

5 10 50 20 25
|
FOOTING TYPE Il
PLAN VIEW

LEGEND
N 24" TENSION PILE

O 24 PiE
[0 24" 1esT PILE

All plles are plumb

FOOTING DETAILS

Tenslon Pllese For bridges with large lateral loads, It may be
beneficlal fo utllize the tenslon capacity of the soll. This approach
can serve fo reduce the size of the footings. For land plers,
when a 1'-0" pile embedment Is utilized, a mechanical connection
between the plle and cap Is requlred fo transmit tenslon loads.
The Mechanical connectlon should be designed based on proJect
requlrements. The detall shown Is for example only.

Group Footlngse It Is also useful to group pler footings within a
project, when possible, fo maxImize the reuse of relnforcing Jlgs,
formwork and driving templates. Pulllng plles from a standard
plle grid Is one way fo achleve thls. Least materials Is not

always least cost. Labor costs and materlal costs need fo also

be consldered.

DETAIL NAME.

FOOTING DETIALS

SHEET NO.

S-30
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Min. Cross Slope

SPLIT CAP FORM

Max. Cross _Slope

#P DIFFERENT RADIUS - SPLIT CAP FORM

OPTION ONE

Min. Cross Slope

Max. Cross Slope

“‘ SAME RADIUS - SPLIT CAP FORM

SPLIT CAP FORM

OPTION TWO

Offset To !

€ Superstructure ii

Min. Cross Slope

P
N éE‘
N Q. i
& <
|

AWP

A
ROTATE FORM ABOUT WP

Offset To I

¢ Superstructure | |

SAME RADIUS - ROTATE SINGLE CAP FORM ABOUT WP

OPTION THREE

PIER SHAPEs

For multl-pler Interchanges It Is Important to utlllze pler shapes that make
best use of formwork and reinforcing detalls, while balancing aesthetics. Thils
Is especlally difficult when the pler cross slopes vary due to superelevated
curved ramps. When curved hammerhead plers are utilized with varying cross
slopes, three methods of detalling are normally employed.

Optlon One utllizes two spllt forms of differing radll. Under thls optlon, the
forms are lowered or ralsed to accommodate the varying cross slopes. Although
many of the relnforcing cages are simllar, they vary based on the cross slope.
The two radil are chosen based on aesthetics and the cross slope extremes.

Option Two Is simllar to Optlon One except that the radil are the same. This
option has the same advantages and dlsadvantages as optlon one above, however
the aesthetics may not be as deslrable depending on the cross slope varliation.

Option Three utilizes a single cap form.Under this options the form Is rofated
about a working polnt at Its base. The cage steel for all plers Is the same or
slmllar based on the loads. Thls optlon Introduces a slight P.l. at the
column/radlus Interface and requlres the superstructure and substructure tfo be
offset slightly based on the glven cross slope.

Of the three optlons, Optlon Three Is preferred based on Its simpliclty and

aesthetlc value.

MIN. CROSS SLOPE

w

%

MAX.CROSS SLOPE

EXAMPLE OPTION THREE

(under thls optlon the pler Is rotated
at a point as the cross slope changes)

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

SHEET NO.

S-3/
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Slope Varl ef'

\

Helght Varles

ROTATE SINGLE CAP FORM ABOUT WORKING POINT

Typ.

§ s
2 g | Working Polnt 90°
S5 ! Typ.
§ W
3
\\‘L/

|
8 |
< i
N |
S i
SZL’ I\
(5} \
T \

5
S Slope Varles
Q.) I
IS 5 .
S| \ 90
§ S Working Point  7yp,
© 4
2 \\g/ Flller Plates
o \
t E \
g8
S
3

PIER SHAPE:

For multl-pler Interchanges It Is Important fo utlllze pler shapes that make
best use of form work 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.

The two examples shown utlllze a single cap form rotated about a working polnt

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 wlth the
pedestal locatlons ad Justed as requlred.

DETAIL NAME.

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

SHEET NO.

S-32
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Cap Steel ——]
L—— Column Steel

* Space cap reinforcing fo miss
preformed anchor bolt holes, * y
dralnage plpes, and to allow 5 .
for concrete placement.

N ’
N L ’
19 (
[}

! | _—Pler Rustication
L \ (Typ.)

SECTION THROUGH CAP
Case Showing Flush Pier Face w/ Rustication

Pler Cap Cage

Delete Column Tles
Provlide Conflnement w/
Cap Cage

| L Pler Column Cage

REINFORCING STEEL — PICTORIAL VIEW

REINFORCING DETAILS — HAMMERHEAD PIERS
Case Showing Flush Pler Face w/ Rustication

@ﬁ \\_ N
R

Pler Rustlcatlon —— |
/

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

Cap Steel ——|

PREFABRICATION OF STEEL CAGES FOR HAMMERHEAD PIERS

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

and lifted Info the form by crane are preferred. This requires that the pler cap

be slx Inches wider than the column so that the column steel can extend Inside

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

the column/cap Interface. As a general rule all pler lap relforcing should be vertical
where possible fo facilitate lowering adjoining cage.

X

3//

o

L —— Column Steel

Y

(Typ.)

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.

tandard Cap)
Form

\

/DIer Helght Varles

PIER AESTHETICS

On bridges requiring many piers , It Is deslrable to standardize the
plers throughout so that the formwork can be reused. Generally bridge
aesthetics can best be achieved 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 fo
utlllze a constant column sectlon which varles In helght as requlred.

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

Consideration should be given to Increasing the chamfer slzes 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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0 M| S | W A
L X X A XX X

PIER ALTERNATE |

B_T,J:
)
g
g
p=<|
=1

XX X%

n

PIER ALTERNATE 2

R ﬂ

PIER ALTERNATE 3

PIER ALTERNATE 4

FAMILY OF PIERS

PIER AESTHETICS

Uniformlty of pler shapes within a project Is preferred due to constructiblilty

as well as aesthetic reasons. This can be a difficult task on projects with variable
pler helghts and wldths. Pler Alternates | through 4 are examples of how unlformlty
within a project can be achleved when pler helghts and wldths vary. Projects with
multiple structural types also Introduce deslgn challanges from an aesthetic point of
view.

The best approach Is to flrst determine the various substructure arrangements
requireds then determine the other factors which wlll affect the selectlon

of the substructure detalls. Slte specific Issues also have to be conslsdered.

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

detall and aesthetlc treatment utllized be commensurate with the site requlrements.

Costs assoclated with pler construction Is often related to the Contractor's ability to
reuse formwork, relnforcing Jigs and utlllze assembly lline construction technlques.
The pler detalls need to be consistant with this approach when possible. Grouping
of plers wlithin a large project Is also beneficlal.

DESIGNERS NOTEe It Is generally deslrable fo make the substructure appear slightly
heavler than requlred and fo make the superstructure appear as light and streamlined
as possible.

!

—

.

X

)
~mr

X

/]
i
—

EXAMPLE PIER SHAPES

DETAIL NAME.

PIER AESTHETICS (SHEET 2 OF 2)

SHEET NO.
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e
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—9
COLUMN CROSS SECTION PREFERRED AVOID

PREFERRED COLUMN TIE DETAIL

Spllce Varles

(Typ.)
/G_ ° [ﬁ ° o
/‘7 7 Splice Varies
I's ﬁ === o o)
= =
U Bars
e o oo o) e o o o ) L]

Pler Column Cage

COLUMN CROSS SECTION AT FLARE

~ Delete Column Tles
== = Provide Confinement w/
< Cap Cage

Spliced Cross Tle Typ.

’

/ Full Height of Flare

’

P R Pler Flare Cage \

' (All Tles Not Shown

i " Bars Each Way

Bent Corner Bar
(Typ.)

fl For Clarity)

AN

i Pler Column Cage

PARTIAL PICTORIAL VIEW COLUMN CAGE AT FLARE

VARIABLE CONCRETE REINFORCING DETAIL

PIER REINFORCING DETAILs

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

Varlable width pler columns are dIfficult to detall. Consideration should be glven
fo extending the typlcal pler column cage through the flared section and detalling
the flare with "U" bars. Horilzontal "U" bars may be detalled with a constant mark
by varying laps.

This detall Is not appropriate when plastic hinging due fo ship Impact or high selsmic
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 locatlon varles throughout the length
of the column.

Alternate Locatlon
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.

[
| € Conste ¢ prigge
| Varles | _ Varles
] Temporary
Temporary Concrete Barrier

Sheet Plle Wall —=

Excavation for Soil

Ground Line

Anchor Installation 7 ’
ExlIsting x

17 ExIsting Roadway
[ N VG R gLy

Prestress Soll

U5

First Phase
E xcavation

(LT
S

Anchor

L |
Minimun Unbonded
Length (Horlzontal)

S

b

EXCAVATION AND SOIL ANCHOR INSTALLATION
FOR PHASE ONE CONSTRUCTION

Steel Flller Plate
as Necessary

Cut SheetIng
—+— to Allow for
Cap Connectlon

__ Top of Sheeting
Elevation

Steel Flller Plate
attached to MSE Wall

I

Phase Two
Construction

Anchor Spacing and

Elevation

Deslgn Force

To be

Phase One Sheeting, i
as Requlred 43/

Sheet _Tobe | |To

Filter Fabric
| __ 7
‘: | I Phase One

I Construction

i Phase One Sheeting,
E T Fliter Fabric, Flller

g Plate as Requlred

PLAN VIEW MSE WALL

Piling  Removed ' Remaln Removed

SLIP JOINT DETAIL

SECTION THROUGH BRIDGE END BENT

PHASE ONE

U

Phase One Const. Phase Two Const.

=& Const.
\ ~ ¢ Bridge
Temporary ‘_ Varles ﬂ‘ Varles
Concrete Barrier | |
| e
~— Temporary

Sheet Plle Wall

Deadman Anchor
(To remain)

]

]
Excavatlon for Tle Rod %%%%%%

Wale Installation i LT T

i

MSE Retalnlng Wall

,,,,,,

Prestressed SOI/J
Anchor (To be

%%%% removed)
iy
Si
—— Phase Two
Excavation

Zhem

COMPLETION OF PHASE ONE CONSTRUCTION AND
EXCAVATION FOR PHASE TWO CONSTRUCTION

TEMPORARY WALL DETAILS TO FACILITATE PHASED CONSTRUCTION

OF MSE WALLS AT BRIDGE ENDS

In many cases, maintaining traffic on bridge replacement project necessitares
phasing the bridge constructlon. Thls can be especlally dIfficult In cases where
MSE walls are belng proposed under the new structure. The difficulty arises
because the exlsting flll has to be removed to the levellng pad elevation In the
vicinlty of the bridge so soll reinforcement can be placed. Also the temporary
wall helghts usually necessitates an anchored system. The detalls shown

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

also be utllized.

CONSTRUCTION NOTES

Install Sheet Pllling, start sheeting Installation at proposed MSE wall Interface.
Excavate existing flll slope to Just below soil anchor wale location. Install and
proof test soll anchors. Care should be taken to milss exlsting bridge plling.
Excavate to the levellng 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 connection. Once the

phase one wall and bridge Is complete, move trafflc onfo new structure.
Excavate existing fill fo the Phase Two leveling 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 dlrectly under the end bent cap should remaln.

PROJECT NAME.

TEMPORARY SHEET PILE WALLS
PHASED CONSTRUCTION AT BRIDGE ENDS

SHEET NO.

S-=37
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Deadman Anchor

Phase | Construction

€ Bridge —
!

/VZ " .

(Min.)

& Existing Brldge

Spacing

a|nd Anchors

Temporary MSE Wall To Remain
a

n
JE

I

I

" " I " H
s, J , H '
[ [ [ [ [ "

\

I
|
i
\
I
|
i
e
I
[
I
|
|
[

1 i
.
i P
i I I I I I I I

Phase | Steel Sheet Piles

ExlIsting F 1l Slope

PHASE | CONSTRUCTION

/. Drive Prestressed Concrete End Bent Plles.

2. Drive Steel Sheet Plles and construct Deadman Anchors.

3. Construct Phase | portlon of new Brldge and Approach Slabs
and place approach fill material and temporary MSE wall.

¢ Bridge—"1

i

I
!
i -
I
\
I
I

r
i

Phase 2 Construction

/VZ 0
(Min.)

Deadman Anchor

Spaclng

‘ 1 and Anchors

ExlIsting Fll Slope

‘ Phase 2 Steel Sheet Plles

PHASE 2 COSTRUCTION

I« Move traffic onfo Phase | Bridge and remove existing bridge.

2. Drive Prestressed Concrete End Bent Plles.

3. Drive Steel Sheet Plles and construct Deadman Anchors.

4. Construct Phase 2 portlon of new Brldge and Approach Slabs
and place approach flll material.

¢ Bridge —

y

PHASE 3 CONSTRUCTION

l. Excavate flill slope.

2. Attach shear studs to steel sheet plle wall, and construct concrete faclng

and cap.

CONSTRUCTION SEQUENCE

¢ Bridge —

2 |
|

Begln Brldge
€ Retalning Wall

PLAN VIEW

Cast—In—-Place Cap

\__ & Steel Sheet Piles and

STEEL SHEET PILE WALL WITH CIP FACING AT BRIDGE ENDS

On brldge 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 condltlons, MSE walls may more costly fo construct because
of the difficultly In placing straps. Anchored temporary walls using grouted
soll anchors and deadmen anchors are normally requlred because of the

grade separations involved.

DETAIL NAME.

SHEET PILE WALL WITH CIP FACING

SHEET NO.

S-38

$(_USTN_MACHIN&EMputer _suppori\StructuresSoftware\StructuresManual\2005 Jan\Graphics\PreferredDetailsDGNs\stwalltemp.dgn

/:48:18 PM

/27 /2005




M@ Expansion Joint
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Concrete Deck

€ Anchor
Cover Plate
with Non - Slip Surface
(Sidewalk Area Only)
Bridge —
Grade | N
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SECTION THRU STRIP SEAL EXPANSION JOINT
WITHIN LIMITS OF SIDEWALK
(POURED JOINT SIMILAR)

COVER PLATE NOTES

/. Cover plates are required at all bridge expansion joints for
the full width of the sidewalk.

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

See Design Standards 2110G AND 2I110.

AMERICANS WITH DISABILITIES ACTe

Bridge and bridge approach sidewalk surfaces shall conform to the Americans
with Disablilities Act (ADA)and Florida Accessibility Code

Special attention is required whens

- Bridge or bridge approach grades are greater than 5X%.

— Drainage grates or scuppers are placed within the limits of the sidewalk.
- Expansion Joints are placed within the limits of the sidewalk.

- Sidewalk cross slopes exceed 2%.

In cases where grades greater than 5%, ramps and landIng shall be
provided. See the ADA Requirements (3 of 5)and (4 and 5) for details.

In some cases drainage within the sidewalk Iimits can be minimized or
ellminated by addressing the roadway drainage separately and by

carrylng the sidewalk drainage to the end of bridge or fo the fouch-
down paint. Cover plates are required on all expansion Joints with openings
greater than 5", A strip-seal and modular Jolnt example s shown on

ADA Requirement (/ of 5)and (2 of 5), respectively. See ADA

Requirement (5 of 5) for example showing how structures with sidewalks
and cross slopes greater than 27 can be detailed.

o Max.

)" Max.

/ / ’

/! 7] (/77
7/, / /7,

EXPANSION JOINT OR
GRATING OPENINGS

VERTICAL STEP

SIDEWALK SURFACES

Sidewalk surfaces shall be firm, stable and slip—resistant.

" Max.

N

7
TAPERED STEP

Expansion joint openings or openings In drainage grates or
scuppers shall not exceed /5",

Vertical changes In surface shall be as followss

- Abrupt Vertical Steps shall not exceed /4"
- Tapered Steps shall not exceed 'o" with a 1:2 tapered slope.
- Vertical changes from level greater than '/>" shall have
slopes not greater than le 12 slope with landings placed
at every 2'-6" of vertical rise.

ADA SURFACE REQUIREMENTS

"ADA"REQUIREMENTS (10F 5 ) - COVER PLATE AT
EXPANSION JOINTS WITHIN LIMITS OF SIDEWALK

SHEET NO.

5-39
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SECTION THRU EXPANSION JOINT
WITHIN LIMITS OF SIDEWALK

COVER PLATE NOTES See Design Standards 21100 for
Cover Plate requirements and details.
I. Cover plates are required at all bridge expansion joints for
the full width of the sidewalk.
2. The cover plate must be capable of accommodating the anticipated
expansion jJoint opening and operating ranges.
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BRIDGE SECTION AT SIDEWALK
WITH 32" "F" SHAPE BARRIER (MODIFIED)

SIDEWALK RAMP BUILD-UP NOTES

/. Sand—-blast or water—>blast deck surface wlthin IImlts of the sldewalk.

2. Remove all loose concrete and laltance In accordance with 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. Finish deck surface In accordance with Section 522.

RAMPS

ADA ramps, landings and ADA handralls shall be provided wlthin the sldewalk
/Imlts 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 handralls shall be placed a constant distance from the
landing/ ramp surface. It Is aesthetlcally deslrable to malntaln a constant helght
pedestrian/ roadway barrler for the full bridge length. The helght of the
pedestrian/roadway barrler should be sufficient to hide the ADA handrall.

A minlmum clear dlstance of 5'-0" between ADA handralls shall be
provided.

—

Wy" to Ip" 0.D. 2"
Aluminum Plpe
34" Dla. Solld

T 4 Alumlnum Rod

21_9//4//

Both Ends

ADA HANDRAIL

*kk Level

Typ.

Sldewalk Ramp/
Landing Surface

Bridge Roadway
Surface

-
¥k ¢ Pler
and Expansion Joint

30'-0" Max. — Slopes from 6.2% to 8.3X% 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
*% 6'-0" Minimum at Bottom Landing

*Hk 2% or Less Slope.

Vary the ramp and landing dimensions as required so that
expanslon Joint locatlons are at the points of minlmum bulld—up
to simplify detalling.

DETAIL NAME.

BRIDGES GRADES GREATER

ADA REQUIREMENTS (3 OF 5 )— ADA RAMPS FOR

SHEET NO.

THAN 5/ S-4
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Rall Return

af Ends Face of Pedestraln/

/ Roadway Barrier

i

¢ Expanslon Joint

PLAN VIEW AT ENDS

Index 810
Alum. Post & Rall

ADA Handralil

2" x 2" - W4 x Wi4

1" MInlmum Overlay
Sldewalk Ramp/ Latex Modifled

< Landlng Surface \ Concrete

21_6//
Max.

Stainless Steel Mesh |

*kkk ¢ Pler

and Expanslon Joint

J Typlcal Ramp and

|k 5'-0" ‘ 30'-0" Max. — Slopes from 6.2% to 8.3X% 5'-0" ﬂ
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

Fok 6'-0" MInlmum at Bottom Landing

Fkk 2X or Less Slope.

¥k Vary the ramp and landing dimenslons as requlred so that
expansion Jolnt locations are at the polnts of minimum bulld—up
to simplify detalling.

ALUMINUM ADA HANDRAIL NOTES

I

o Q
DN

Payment for the ADA handrall shall be per pay Item 5/5—-1-2 whilch Includes the furnishing and Installatlon of the

grab ralls, rail splice assemblies, wall brackets, wall returns, anchor bolts, nuts, washers, screws, resillient pads
and all Incldental materlals and labor requlred fo complete the Installation on the bridge and roadway barriers.

Structural requirementse ADA handralls, assemblles, wall brackets and attachments shall withstand a

minimum uniform load of 250 pounds per foot applled vertically down and horizontally, but not simultaneously
on the top of the rall. The contract all provide the manufacturer's englneering design of the rall systemy Its
components, bracket spacing and mechanical fasteners. — See submittals (below).

Regulatory requlrementss The rall systems Its components and Installation shall be In compliance with the
current ADA Standards For Accessible Deslgn and all applicable state and local authorlties.

Submlttalss The Contractor shall submit the following for the Englneer's approval prior to fabrication.
Shop drawings with complete detalls Including rally bracket and expansion jfoint locatlons. Indlcate
component detalls, materials, finlshes, connectlons and Jolning methods, and the relationship to adjoining work.
Summary of the materlials proposed for the rall system, Including mill analysis with certification by the
producer that the parts are of the alloys speclfled and meet the speclficatlons called for.— Per Sectlon 965-2
of the speclifications.
The manufacturer's englneering deslgn and data for the rall system and components slgned and sealed
bty a Professional Engineer reglstered In the state of Florida.
The manufacturer's Installation Instructlons and product data.

Materlals and flnlshess
Ralls and spllce assemblles — extruded alumlnum plpe. Alloy 6063-T52 meeting ASTM B 22l. Ralls shall
be schedule 40 with a nominal size of |-1/2 Inches (1.900 Inches outside diameter), and a 0.45 Inch minlmum
wall thickness, with a clear anodlz flInl/sh.
Wall brackets — extruded aluminum alloy 6063—-T52 meeting ASTM B 22/, with a clear anodized finish.
Mechanlical fasteners shall be of the type and slze required per the manufacturer's speciflcation and deslgn
caleulations.
I Anchor bolts for the brackets shall be In accordance wlth ASTM A36 or ASTM FI554, Grade 36. Anchor
bolts, nuts and washers shall not be hot dip galvanized In accordance with Section 962 of the Specifications.
2.  Fasteners and washers used at the rall splice assemblles and to mount the ralls fo the brackets shall
be stalnless steel, ASTM F-593, Alloy Group 2 (326).

Weldinge Welding of aluminum components shall be In accordance with ANSI/AWS DI.2 "Structures Welding
Code — Aluminum".

Installations
Install In accordance with the approved shop drawings and manufacturer's Instructions.
Erect ralls parallel to and 2'-I0" above the top of pedestrian ramp as Indlcated In these plans.

Wall brackets shall be set normal fo the pedestrian ramp profile longitudinally. Wall brackets shall be seated on

lie" thick resillent pads In accordance with Sectlon 932 of the Speciflcations. The dimensions of the reslllent pads
shall be the same as the wall bracket.

Ralls shall be continuous 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.

After Installatlon Is completed, wash all rall components thoroughly with clean water and soapy rinse with clean

water. Do not use acid solution, steel wool or other harsh abrasives. If staln remalns after washing, remove finish and

restore In accordance wlth NAAMM metal finlshes manual.

“"ADA REQUIREMENTS (4 OF 5 )— ADA RAMPS FOR | S*&T™

BRIDGES GRADES GREATER THAN 5X S-42
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7'-6 " Min.

I'-6" 5'-0" Min. /'=0"
32" "F" Shape Pedestrian/Bleycle
Barrler Rall
P.l. In Deck
Bridge Cross Slope
7'-6 " Min.
I'-6" 5'-0" Min. /'-0"
3om g Shape Pedestrian/Blcycle
Barrier / Rall
P.l. In Deck
%

BRIDGE SECTION AT SIDEWALK WITH BRIDGE

CROSS SLOPE GREATER THAN 2X

Bridge Cross Slope

ADA REQUIREMENTS FOR BRIDGES WITH
CROSS SLOPE GREATER THAN 2X

Sldewalk cross slopes on bridges shall not exceed 2.

Malntalning the same cross slope throughout the width of the bridge

Is generally desirable to simplify deck screeding. Maintain a constant
cross slope and provide a latex modified concrete overlay as requlred
to meet the 2% cross slope criteria. Depending on bridge cross slopes
and sldewalk wldths, the overlay may be foo thick. In these cases, It Is
recommended that a change in deck cross slope (P.l.) be provided at
the gutter Iine.

The sidewalk may slope to 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 " Min.

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

/'=0"

32" "F" Shape
Barrier

P.l. in Deck

Slopes 02 Ft/Ft

Pedestrian/Blcycle
Rall

DETAIL _NAME.

ADA REQUIREMENTS (5 OF 5 ) - BRIDGES WITH
CROSS SLOPES GREATER THAN 27

SHEET NO.

S-43
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