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A Who We Are

A Basics of Building a Beam
A Design Pointers

A Common RFls

A ASCE / INDOT Design Topic Updates
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Prestress Services Industries,

A I-Girders, Box & NEXT Beams, Architectural Panels,
Deck Panels, Custom Prestress Sections

A PCI Certified Production Plants
| Decatur, IN

I Mount Vernon, OH

I Lexington, KY

i Melbourne, KY

A Prestress Transportation (PST)
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James Colling Drafting Manager

AEmployed at Prestress since
January 2008

APrestress has Produced over
5,180 bridge jobs over 18year
career

AOver 3,000 projects involved
with personally (Drawing,

Checking, reviewing plans.) P) ﬁ E STHR E SS

AOver 700 INDOT projects
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Basics of Building a Beam
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Prestressing Bed Basics
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Bottom of the Bed

Soffit

e ry ’
----------

R X
o
)

& R -1
B 2
- ‘.' ﬁ.‘:\‘A. \\':

Steam Lines
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Subframe Slab on Ground

INDIANA DEPARTMENT OF TRANSPORTA{E;?)N



Uprights




Bunker Stacks
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Strand Chucks and Stressing Jack
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Intermediate Beam Ends

N PRESTRESS
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Holddowns

bottom of soffit

coil-rod

hold-

Coupler

/

ground slab

INDIANA DEPARTMENT OF TRANSPORTA*;

H-55-R Strand Restraining Device

Specifications: e D

* High Strength Coil Rod | |
Diameter = 1.0" (25 mm). }-‘_J:_h}*f_.(

* Max. safe working load
per strand — 4,000 |bs,

(17.7 kM) See Mote 3 on
Page 8. C

* Max. safe working load —*—
per unit = 48,000 lbs, c
(212.0 kN) See Note 3
on Page 8. ‘**

* (A} Horizontal spacing - ©

2.0" (50 mm), +

* (B} Min. vartical spacing 5
(farm to centerline of first
strand) — 2.0" (50 mm). 4

» (C) Standard vertical spacing — 2.0° (50 mm).

» (D) Owerall width — 6-7/8" (174.6 mm).

Warning: Safe working load displayed can only be achieved by
utilizing Dayton/Richmand B-12 High $Irangth Cail Rad and B-25
Heavy Coll Muts.

mLECECECS

=
-
-«
=
.
<.
=




Holddowns

TIMRAT
Z . "/

77

Y,

hold-down
black coil rod at the
i top of the
plastic tab iy
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Holddowns

406-12.02(03) Indiana Bulb-Tee Beam [Rev. Oct. 2012, Sep. 2022, Feb. 2025]

Draped strands may be considered for use in a bulb-tee beam if tensile stresses in the top of the
beam near its end are exceeded if using straight strands, or to increase shear capacity near beam
ends. The maximum allowable compressive strength, tensile strength, extent of strand debonding,
and number of top strands should be considered in evaluating the need for draped strands. If

draped strands are used, the maximum allowable hold-down force per strand should be 3.8 kip,
with a maximum total hold-down force of 33 kips.

Hold-down points should be located as follows to facilitate beam
fabrication:

1. Beams less than or equal to 50 ft long: Use 5'-0" between
hold-down points (2'-6" each side of the beam centerline).

2. Beams greater than 50 ft long: Use 10'-0" between hold-down
points (5'-0" each side of the beam centerline).
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A Frames
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Bed

Layout

DRAPED STRAND -0y gy 1-10)
AP
TOP PARALLEL STRAND r-3 I'-6 -3}
ROWE _ 2 Sy -
T6"x3" DEEP BLOCKOUT 1 -

(SEE DETAIL H, SHEET 7)

3-9

UPPER DRAPE GROUP
LOWER DRAPE GROUP

R N =
ROW 3 o afErelE e o ofelEieEe o — =
FOW 2 o) .....:é%:gan ~
ROW 1 .é,%.-- éﬂ J —~

1BSpa@y =3-07 T{

1 A

69 (2) - 06" 270K LOW RELAX (As=0.217"%)
PREPULL AT 5,000 LES., FINAL PULL AT 43,942 LB=

POURS 3 AND 4
SPAN & THRU 11

STRAND PATTERN & DETENSIONING DETAIL

SHIPPING STRAND —\
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A
DEBONDING KEY
® DEBOND 3'-07 AT EACH BEAM END
@ DEBOND 6'-07 AT EACH BEAM END
& DEBOND 9~07 AT EACH BEAM END
& DEBOND 12-0" AT EACH BEAM END
w DEBOND ENTIRE LENGTH EXCEPT FOR
THE LAST 10'-0° EACH END AND CUT
AFTER ERECTION
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Bed Layout

P 327 -6
158'-814" 5 -6/ ) 157794
_ * PLIT PER STRAND (IPPER) = 2268 LBS
7o t 0P STRAND (0P DRAFE. GROLP) 7-g%e 7-9h” * INIT UPLIT (JPPER) = 20,590 LBS 7
t 10P STRAND A+ UPLFT PER STRAND (LOWER) = 2466 T
(BOT. DRAPE GROUR) * NIT UFLFT (LOWER) = 77196 L6S
B H""-. _r__.-l""'-'-.‘rr.-
I i - 1‘:_;;*;—,& T { I
| | el | | mphl | |
= = = I e i
LS - 2% - 2%
- 0 |64 [pooof|er-at| T = |e3-olb |po-o|63-0| T =
oA
=0"| 5=07 133 -9" =0" |5=07
*
POUR 3 642 630

350" BED LAYOUT
* FOR INTERNAL USE ONLY

VY
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Design Pointers
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Camber

ESTIMATED CAMBERS

SPAN 2, 9 & 16 (EXT) 3, 10 & 17 (EXT) 4, 11 & 18 (EXT) 5, 12 & 19 (EXT) | 6, 13 & 20 (EXT) [2-6, 9-13 &16=-20 (INT)
MARK # 504, 506, 525, 532 [507, 509, 526, 533 510, 512, 527, 534 513, 515, 528, 535|516, 518, 529, 536| 505, 508, 511, 514, 517
CAMBER AT RELEASE 57" 57" 57" 5.7" 57" 5.7
CAMBER AT ERECTION 10.0" 10.0" 10.0” 10.0" 10.0” 10.0"
SUPERIMPUSED DEAD LOAD -7.% -7.3 -7.37 -7.3 -7.3" -8.6"
RESIDUAL CAMBER 2.7" 2.7" 2.7" 2.7" 2.7" 1.4"
SPAN 1 & 21 (EXT) 1 & 21 (INT) 7. 8, 14 & 15 (EXT) 7, 8, 14 & 15 (INT)
MARK # 501 & 503, 537 & 539 502, 538 519, 521, 530, 522, 524, 531 520, 523
CAMBER AT RELEASE 5.8" 5.8" 5.8" 5.8"
CAMBER AT ERECTION 10.1" 10.1" 101" 10.17
SUPERIMPOSED DEAD LOAD -6.7" -7.8" -5.4" -7.5
RESIDUAL CAMBER 3.4" 2.3" 3.7 26"

INDIANA DEPARTMENT OF TRANsPo|?TA%Z:§;Z N
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Lift Loops

A Based on PCl Handbook and Internal
PSI Testing

A RFI for Inclined or Additional Loops
for Passing

A Over RR Need 150% Capacity 0.6% TRIPLE LIFTLOOPS

(EMBEDDED 4'-=1")
ADDITIONAL (607 LOOPS PER CONTRACTOR'S

oo

REQUEST (TYF _EA EMD]

A Specification Section 707

T —
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Standard Spec 707.08

A Assumed Lifting Point =
Transportation Point

707.08 Handling and Shipping

Precast concrete and precast prestressed concrete structural members shall not be
subjected to excessive abuse which produces crushing or undue marring of the
concrete. All structural members damaged during handling, storing, transporting, or
erecting shall be replaced. Unless otherwise approved, precast concrete and precast
prestressed concrete structural members shall be handled with a suitable hoistinge
device provided with a spreader sling. The spreader shall be of sufficient length to
prevent horizontal forces being produced in the structural member due to lifting and
shall be equipped with leads and hooks at each end. NEXT beams shall be handled in
a manner that minimizes twisting of the beams. NEXT beams shall be lifted by a
minimum of four lifting points, two at each end of the beam, with a load equalizing
device at one end of the beam that will prevent torsional forces in the beam during

A Box Beams & NEXT
71J¢ 01 alUbk NP |

lifting. Unless otherwise shown on the contract plans, the location of the hifting points
along the tops of the beams shall be in accordance with the transportation support point
requirements given herein. If any other method of handling 1s used, it shall be shown

A |-Beams/ Bulb-Tees:
1 Weé Ul WO P K

m the working drawings. If the method produces horizontal forces in the precast
concrete or precast prestressed concrete structural member, design calculations shall
be submitted showing resulting stresses. The design of the structural members shall be
satisfactory to handle these stresses in accordance with AASHTO LRFD Bridge
Design Specifications. The structural members shall be lifted by the devices and
procedures shown on the working drawings.

During transportation, the structural members shall be supported with truck
bolsters or battens no less than 4 in. wide which are padded with no less than 1/2 1n.

A PSI Checks Angled Lifting or
w8 b Il wW~1IJqdb Yl

INDIANA DEPARTMENT OF TRANSPORTA{E?)N

of rubber. The ends of [-beams, U-beams, and bulb-tee shall extend no more than the
depth of the beam and not more than 3 fi 6 in. beyond the supports. The ends of box
beams and NEXT beams shall extend no more than 1 1/2 times their depth and not
more than 3 ft beyond the supports. The supports at one end of NEXT beams shall be

Eesigne € fransportanion venicle WISt about 1ts longiudinal axis
independently from the beams, thereby eliminating the possibility of introducing
torsional forces in the beams during transportation. The ends of slabs shall extend no
more than the depth of the beam beyond the supports.




Contract Plan Lifting Notes

A Be Wary of Old Drawing Sets

A Remove Note

The beams are to be supported at bearing points while stored and while transporting to job site.

Several lifting devices are satisfactory. The type used must be guaranteed by the beam
manufacturer and approved by the Engineer on the Shop Drawings.

INDIANA DEPARTMENT OF TRANSPORTAiﬁE)N



Welded Wire Reinforcement (WWR

A Mats have 69 Week Leadtime

T
i
i

A Enable Cage PreFabrication
A~¢c+RUOel0WxRAIRqgt WYNnW?

A Cross wire is 40% size of Main
le: 0.4*0.31in2 = 0.124 In2

VY
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End of Beam Web Congestion
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End of Beam Web Congestion

401aE (Typ.)
/_ 2Il
4- #a\#4 {Tvn-J—\
a ‘ - * ﬁ
R 1
1
403 L4 ,a: %
) r
{ /Ul Ul Ul
302 {T‘.-'P-]—/ \—301 (Typ.) !-.

*6 - #6 Bars
(3 Ea. Fa.)

Sample Beam End Elevation
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END VIEW  SIDE VIEW

401aE x L

Typical 401a Bar
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Stirrup Spacing (See Elevation)

/K D20 WWR _ 4 120 wwr
|
: 401bE (Typ.
m] 7’ (Typ.)
- 1 N lo - lo e
[Fp]
Tdamia
6 - #6 x 2'-9" :
(3 Each Face)
I 403 (Typ.)
—= D31 WWR
d (Typ. U.N.)
N 7 1
- / 302 (T
|__['1 { 4 ]./2" ( yp')
~ ;* | 301 (Typ.)
1 L "
_J_| n
L 4-D20 WWR
2" .
s in bottom #6 Spacing
hout the use

Sample WWR Beam End Elevation

v,




Prestressing Strand Pattern & Debonding

A Spread Strands Across Beam Width

A Top Flange Strands Outside of Draped Strands

A INDOT Design Manual 4080.0

A Debonding Staggered in Alternate Positions, Rows
A Avoid Debonding:

- Outermost Side Strands
- Strands Under Web

INDIANA DEPARTMENT OF TRANSPORTA{E})N



Prestressing Strand Pattern & Debonding

7 - #3 BARS

¢ BEAM
EPOXY COATED \(_
Sample Contract
! SEE ELEVATION :
H (ﬁ s . T FOR SPACING Plan SGC'[IOI']S
i‘P --.-_._._-..-_.'... + +
e _.-.'.'-'-"-'" o B
t 5 6AR, TVP. ‘ ;l O 4 4 4+ %
. o + 4+ + + + + + + @ J |—— 8 STRANDS (ROW 1) 2 :
~ 7
8" 45PA. 4 45PA. 8"
@2 =8 @27 =8
30"
CB17-36 SECTION

v.-'\
\ / Sample Shop
A B Drawing Sections
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Prestressing Strand Pattern & Debonding

r_ 1:! . _ ]:lcr
TP PARALLEL , R 1-4 T
i STRAND _ ] ‘ o
1-11%" 1-11%" . DRAPED 1 —Hﬁ 97" 1 —11%
STRANDS AT
ROW 3 _2 . i ‘= ST,
.
DRAPED ~
\ STRANDS 2
3 I DD Fr D@D [ %Tomlstrands Egﬁ%ﬁ . ::::::_@_:::::: z
5" |  7Spa.@ 7 Spa, @ 5"
rer2 | [t 5| 15PA @2 = 7-6" |5
y
STRAND PATTERN AT BEAM ENDS
Scale: 1" = 1'-0"
Sample Contract Plan Section Sample Shop Drawing Section
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Skewed Box Beams

A Minimize Skew as Possible

A Clip Corners for Reduced Cracking
AAURYDURADW?Z ROWEL Us t W2 YEF g
A Design for Unevenness T

A Shims Now Included

INDIANA DEPARTMENT OF TRANSPORTALBHN PRESTRESS



Beam End Notches

11

Beam End Notches Create Corners | N ¥ CHAMFER

(4) §402 BARS

Avoid or Minimize Notches 2 A FAE, N WD)

=

Lower Draped Strand

S SR SO

Provide Additional Reinforcement to \ :
Prevent Crack Propagation & e e

il s e~
\/|/ PARTIAL ELEVATION
BEAM END

INDIANA DEPARTMENT OF TRANSPORTAiﬁE)N



Common RFlIs
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Request for Information (RFI)

V) AF! Form ]
PLEASE SEND ALL HARDWARE (NOT SUPPLIED BY PSI) sted D
THAT IS TO BE CAST IN THE BEAMS TO: Anticipated davs beam seats will he poured. prior to delivery:
Mt. Vernon Plant @ 435 Columbus Road, Mt. Vernon, OH 43050 K@
: . GENERAL NOTES LIFTING LOOP_GUIDELINES: £ % HEIRE
RE: T Ty ALL UFTING DEVICES FROVIDED BY PRESTRESS SERVCES EEEEEE
1. ALL ﬁTme COMPOSITE B;)K BEAMS7ARE M;:DE IN ACCORDANCE WITH 20T|9 OHFJO DEPARTMENT OF TRANSPO?TAT]ON spgcmcmton: A DESOD 0 B USED SwLTMENLY M6 Eay, | DRAWING INDEX |BI|SIE[E |2 |2
FEuGeTed AND STANDARD DRAWING PSBD—2-07 AND THE 9th EDITION, 2020 AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS AND THE ODOT BRIDGE 40 DEGREES 10 T BEAN 45 RECOUMENDED By PCL e 1=
Date Sequested DESIGN MANUAL, 2020. LOADING IS PER HL93., FWS = 0.060 KSF. CUBELMES WTH THE USE OF A SPREADER BEAU CR TV HEEEEE
Return Date: CRANES. ANY ADDITIONAL LTING OEVCES THAT ARE Cl==EEE=E
2. CONCRETE: 150 LBS/CF (INCLUDES REINFORCEMENT) REQUESTED THAT DEVIATE FROM THES STANDARD FOR i s =ElElEEE
To: From: ERECTNG PURPOSES 15 THE RESPORSIBLITY OF THE e o B £ ST EST S
3. CONCRETE STRENGTHS: 6,000 PSI AT RELEASE, B,000 PSI AT 28 DAYS. CINTRACTOR. THE CONTRACTOR IS ADVIEED TO HAVE N 1 OOVER SHEET
. ENGINEER REVIEW ANY DEVIATION FROM THIS STANDARD 2 | ERECTION LAYOUT & DETALS
Deck Forming: 4 FINISHES: TOP — SCORE 1) 0.C. §' DEEP. MTH CONSDERATICN GVEN 10 BEAM STRESSES, SRENETH, |5 Geecrion peThls
BOTTOM & SIDES — AS CAST AGAINST FORMS, AND STABILITY. PRESTRESS SERVICES WLL WOT EE LIABLE
Is there a mini xi casting date between beam and deck fabrication? I O YES | O NO & ENDS - FIELD APPLY TYPE B WATERPROOFING THAT ARE NOT COMPLETELY EMCASED IN CONCRETE (BY OTHERS) FOR ANY VARIATIONS 0 THE STAMOARD PROCEDURE. + BEAM DETALS
; ) é SURFACE PREP — 100 GRIT SANDBLAST/WATER BLAST FINISH ACCORDING TO 0DOT CMS 512.03 SECTION F. ] BAR BENDING DETALS
If YES 1o above questions please specify how many days & SEALER PREP 10 BE COMPLETED BY PS. NOTES | RENFORCOMENT SECTIONS
1s this a phase job? | @ YES | O NO SEALER — EPOXY-URETHANE TO BE FURNISHED AND APPLIED BY PS. COLOR:LIGHT NEUTRAL, FED#: 17778 7 [STRAND DETIAS & END WATS
- COVERAGE — ODOT APPROVED EPOXY/URETHANE APPLIED AT AN APPROVED RATE AS SPECIFIED PER MANUFACTURER 1 201 FENFORCENENT
Bearn lines requiring inserts: 2 (LISTED ON ODOT QUALIFIED PRODUCTS LIST) RECOMMENDATIONS (SEE DETAIL) 3 707 RENFORCEMENT
Using exterios form hangers / {nserts? I @ VES | @) NO H KEYWAYS — MEDIUM SANDBLAST AT PLANT WITHIN FOUR DAYS PRIOR TO SHIPPING.
Sing WECE/ATEETA BEAM ENDS - SEAL ALL STRANDS WITH TYPE E WATERFROOFING PER 512.08. WATERPROOFING SHALL il 203 RENORIEMENT
Tvpe: Snacing: § EXTEND A MINIMUM OF 2° SURROUNDING EACH STRAND END. (BY OTHERS) ] 204 RENFORCEMENT
T'ype: Spacing: =
5 12 205 RENFCRUEVENT
Using stay in place forms & metal deck clips? | (@] YES | @] NO : 5. HANDLING DEVICES SHALL BE IN ACCORDANCE TO THE CURRENT EDITION PCI DESIGN HANDBOOK 5 206 FEIF CRUEMENT
Spacing: auge: £ ) 1t 207 RENFCRCEMENT
Spacing | Gauge E 6. ESTIMATED CAMBER: SAN183] SPANZ % R N
- 5 ATOAY 0= & i 15| 209 RENORIEMENT
nal Hardware: H . -
Additio ; AT DAY 30 =] 1A 2% 7 0 HAROWARE
Require safety post inserts? I [@] YES | O NO H REAMAINING DEAD LOAD DEFLECTION =| " & [ 202 HARDWARE
Insert Type & Size: | Spacing: H 7. LIFTLOOPS ARE TO BE REMOVED AND PATCHED AFTER ERECTION (NOT BY PS). ;; ;gi mm
z
Other inserts” | O YES | 6] NO 4 8 BEAM SHIPPING LENGTHS & WEIGHTS (FOR INTERNAL USE ONLY) n 205 HARDWARE
FPE— I S - H MK 201, 203, 207 & 209 MK 202 & 208 MK 204 & 206 MK 205 7 205 HARDWARE
peert Type & Size 2pacing = SHIPPING WEIGHT:17 TONS SHIPPING WEIGHT:17 TONS SHIPPING WEIGHT: 18 TONS SHIPPING WEIGHT: 18 TONS 7 207 HAROWARE
. SHIPPING LENGTH: 51'—1 SHIPPING LENGTH:51'—1" SHIPPING LENGTH: 539" SHIPPING LENGTH: 539" 2 TS
" . 8 SHORT POINT TO SHORT POINT:45'-9"  SHORT POINT TO SHORT POINT:45'-8"  SHORT POINT TO SHORT POINT:48'=11"  SHORT POINT TO SHORT POINT: 48'=11" 4 M
Diaphragms: & SHIPPING WIDTH: 4'-0" SHIPPING WIDTH: 4'~0" SHIPPING WIDTH: 4'~0" SHIFFING WIDTH: 4'-0" k] 209 HARDWARE
Concrete Diaphragm Notice: For diaphragms at the beam ends, PST will snly provide straight threaded bars. Contractor is responsible for field bending as SHIPPING HEIGHT:1'—10" SHIPPING HEIGHT:1"=10" SHIPPING HEIGHT: 1'-10" SHIPPING HEIGHT:1'—10"
neaded
I Mone I Conerete O Steel O | Steel Supplier name: | .
SHIPLOOSE HARDWARE 4-0
. K " TIE RODS (G) s . 5
Product Inspection: 132 - Fxd"x4” PLATE WASHERS w/1f' HOLE (6) 3
| State Job | LPA: | County: | Private | 132 = 1" HEAVY HEX NUTS (G) i by ETURY AT INT
24 — 1"9x2'~5" DOWEL RODS (SMOOTH, A-311) (G) ] |/ FACEONLY LPA PROJECT
3 48 = 1"2xI'-10" DOWEL RODS (SMOOTH, A-311) (G) i T ’1
Sealer: Please be sure to fill out all information 5 72 — 1"x6"x6” PEJF GROUT RETAINERS = ‘ — COVER SHEET
L 232 LF — 7 STRAND JUTE E j’” c
Sealer requirement? YES NO (skip seetion) Federal Color: 70 LBS — INTERPLAST N GROUT ADDITIVE L@ J . Ev ALLEN COUNTY, OHIO  PID: 115921
=11 =F " S WEST ST. OVER OTTAWA RIVER
Ext. Bottom Ext. Face Tops All Beams 2 zle= e i | w| f BRIDGE [D: ALL-MEST-00.000 SFN: 260096
] ClEg = S
Thoroseal Silane Non-cpoxy urcthanc Other (specily) § g EE L e 2:70:?8“ g?g;o;gﬁfgg{:isws
&|m=
Lifting devices: Indicate 90° to pass beams (2 cranes) or 60° for single crane INSTALLED HARDWARE Il=e . 5
- - - Eleg (3 34 CHAWFER (1) PR
Requesting altemate lift loops? (including loops to pass beams) O YES O no E|E
14 = TOTAL GAL OF EPOXY-URETHANE. CALCULATED AT B2
Uitting boaps wil ba providad In 3¢condanca with 3pplicabla stata standarts and the katast adition f tha P! Deslgn Handbook, Beams ara dasignad ta ba pickad using 3l provided It I6ops smultanously and A RATE OF 120 SF/GAL & TYPICAL SECTION Prodaction WL Veman, (H (140) 1| Oratig: Cumibus, OH (858) 2990461
equally, engaged 30 to the beam [ver Prestress Services s not lisble for any improper use of the provided loops. DATE: 10—12—23 [ORAME__KADEN RUCKER [HEDER 15SAC HEARN
i i Adilitional Whing loops may be provided in alternate locations and orlentations upon request, The design, capacities,locations of any additional I loops is the sole responsibility of the CB17480 palls 3
ctor and designer. it will be their respansibility to provide design calculations bo the fabricator prior to the subemittal of the beam shop drawings. The calculations will show that the COATINGS (LE@END! PLEASE SUBMIT DRAWINGS 10 THE OFFICE E}A
- 1 it loaps can handle the beams, &5 well as showing that there will be 1o adverse effects on the beams, Prestress Services Industries, LLE reserves the right to reject any and all it loop =]
request. The Fabricatar shall nstell appeapriately sized loogs at he anghe an ocation ecuested n sczardance withal apgliabie POl stendards e ' (G) HOT DIP GALVANIZED ASTM A123 OR A1S3 ﬂDMQI[pT:LEHMNAGE“ENT ANDREA SALYER, i
IDesigner - respansih ch e e icked with | at To ictated by Contractar, (EP) ELECTROPLATED ASTM B633
o (E) BLAGK ASTM 4615 PER ODOT OMS 501.04 CODE:CB17480 | SHEET: 1 OF 25]J0B NO: P23358




Box Beam Drains

A Sized for thickness of
HYqaYaWwt ac HLLIbIPl'OPI-bLLlN! Grob

ANwW?RcAIaldl
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Inserts at Form Seams

=— FORM SEAM AT 47
CONFLICTS WITH INSERT

INDIANA DEPARTMENT OF TRANSPORTA )N PRESTRESS



Web Holes & Inserts

FAR SIDE -7
NEAR SIDE I8}
1407 SPACING "0 HOLES

[END DIAPHRAGY)

—
3 S
oo

r-¢
i)
A

-0
g =~
i a=o
B — a=-D
o . |7k T T
Il = l “]
4SPABT = 10"
1w
301 % 4302 12 " '\ L 67 SPACING PER PLANS

SPACING 7

PARTIAL ELEVATION
TYPICAL BEAM END
(NORTH END SHOWN, SOUTH END SIMILAR)

INDIANA DEPARTMENT OF TRANSPORTA{/




Bottom Bulb Confinement Bars

H l!l
-
/}
17>
il‘“l'?- 1»
N 12 @
126° 243
302 x 2'-8" ’
’ n
#302x2'—8
Design Manual Detail Shop Drawing Detail
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Bearing Plates ;AI/
3;’; CHAMFER

A?qu?ﬁM[GéUDUMQYIUUIMC$m9”CunUI

V'
A 713¢l RUDWAGCEqlJt WNoY wll (HI- I Yl__i:é IH—HWIE C A O L
ERT UWbINO MwWNY q¢ b @t
. . ] s E ; = T - i ¢ BRG
A Prevents Binding of Plate in Form T| RS ° | =
r-7§ r-7¢ R I-473-2]
A Ensure Stud Spacing Works with Bar /Bw o i

Spacing

P1 PLATE (PRIME)

(ASTM A709 GRADE 36)
(10 REQD)

(AT BENT ENDS) W

INDIANA DEPARTMENT OF TRANSPORTA?QE)N



ASCE / INDOT Design Topic Updates
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Beam Camber
AWhat is prestressed beam camber?

A (-) Downward deflection due to beam self weight
A (+) Upward deflection due to internal prestressing

A (=) Beam camber at release (immediately after strand detensioning)
A Beam camber at erection (considers increase in camber due to creep)

A Highly variable and hard to accurately predict (concrete stiffness,
humidity, temperature, time)
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Beam Camber

AWhat issues can result from unanticipated prestressed beam

camber?

A Too much camber can cause beam to interfere 3
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with deck reinforcement
A Too little camber can result in excessive fillet
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loads )
A Too little camber can require additional fillet /
reinforcing
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Beam Camber

APrestress Services shared abuilt camber data for hundreds of
prestressed beams.
ADiscrepancies between predicted and actual cambers much more

pronounced in larger beams, and undecamber much more frequent
than overcamber in all sizes

red Camber minus Plan Camber Measured Camber minus Plan Camber
AASHTO Type Il Wide Bulb-T, 66x49 & 66x61
L]
30 60 20

(Negative values indicate the beam
cambered less than predicted)

(Negative values indicate the beam
cambered less than predicted)
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Beam Camber
ANew IDM Figure 404.2E
provides example of fillet load

calculations
AExample has been simplified by
assuming a constant grade
vertical roadway profile
AProject-specific calculations

should include appropriate
vertical curve corrections in

EXAMPLE FILLET DESIGN: THICKNESS USED TO CALCULATE FILLET LOAD

Antldpated Camber from Beam Analysls:
Prestress Camber at Release; 6,0 In,
Beam Self Welght at Release: -3.0 In.
Beam Camber at Release = 6.0 10, = 3.0 In, = 3,0 In.
Deflecon Multlpler at Erectlong 1,75

Deslgn Camber at Erecthon used for Geometry:

Cakulate beam camber at erectlon w (6,0 In, = 3,0 In,){1,75) = 5,25 In,
Minimum fllet thickness at mid=-span of beam = 0.75 In. + 49 In. ® 0.5 % 2% = 1.24 In. {see 404=2.02{03))

Allet thlckness zt ends of beam = 5,25 In. + 1,24 In. = 649 In. {Assuming a constant grade vertical
roadway proflle. Bldges constriscted with vertkal curves will requlre vertcal curve correctlon cakulatlons,)

Assumed Camber at Erectlon used for Allet Loads:
Cakulate beam camber used to calculate fllet load = 5,25 I, x 75% = 3,94 Tn, (see 406-12.04(03))

Min, flllet thickness for fllet load m 1,24 Jn, + (5,25 In, = 3,94 |n,) = 2,55 |n,

Fllet Summary:
Deslgn fllet thickness used to calculate fllet bbad vares from 6,49 In, at beam ends to 2,55 In, at mld=-span
Actual fillet thickness used for bridge geometry varles from 6.49 In. at beam ends to 1.24 In. at mid-span

Top of Deck
4I-1II
Top of Beam & Bottom af Fllet = -
A=— 2%
| -

/

fillet thickness calculations

ABeam seat elevations should

be based on full anticipated
camber (not 75% of calculated)
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Beam Camber

AHow can we better deal with
prestressed beam camber?

AMake sure plans are consistent
and clear

ANew IDM Figure 404.2F
provides example of camber
Information to be shown on
design plans

A Continue to evaluate predicted
versus measured beam
camber to determine if
multipliers should be updated,
but for now continue to IDM
guidance of 1.75
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Beam
Camber
Flllet Varles Along
Length of Beam
3/4" Min, at Mid-Span

ELEVATION VIEW SECTION A-A
TABLE OF CAMBERS (In.)
Span A Span A Span B Span B
Ext, Beam Int, Beam Ext. Beam Int. Beam

Beam Camber at Release 3.00 3.00 3.25 3.25
Beam Camber at Erection 5.25 5.25 5.69 5.69
Deflectdon due to Deck Pour -2,50 -2,50 -2,80 -2.80
Resldual Beam Camber 2.75 2.75 2.59 2.89

Camber Notes:

(1) Beam camber at release Is the upward camber due to prestress minus the downward deflectlon

due to beam self=welght, without time dependent creep effects.

{2) Beam camber at erectlon Is upward camber due to prestress minus the downward deflectlon due
to beam self-welght, with time dependent creep effects.
(3) Deflectlon due to deck pour Is the beam deflectlon due to the welght of wet concrete at the time

of deck pour.

(4) Resldual camber Is the difference between beam camber at erectlon and the deflectlon due to
deck pour and represents the camber of the beam immediately after the deck pour.



Beam Camber
AEffect of beam camber over time on continuous bridges

A If unrestrained, beams continue to camber upwards for about 120 days
A Continuity is often established by pier diaphragms prior final camber

A Pier diaphragms provide restraint against camber (halt upward deflection)
A Secondary positive restraining moment develop
A Increase in tension at the bottom of the beams
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Beam Camber

AHow do we design prestressed beams to account for secondary
restraining moments?

AAssume a reasonable time between beam casting and pier diaphragm
pour (more time reduces restraining moments but constrains
construction schedules)

A Secondary restraining moment might necessitate additional strands
AIDM 40612.06(04) specifies between 28 days and no more than 60 days

AA note should be placed on the plans indicatingy N6 IJIOH13¢ Gt Ot 6 ¢
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Beam Camber - -
AEHYUT ¢! ! W 3t gql ¢cRURUNDWGYAaGWUQqt Wt
result in a less conservative design

APositive restraining moments at interior supports will offset negative
moments due to loads that are applied to the composite section

A Longitudinal deck reinforcement requirements will be reduced, so
positive restraining moments should be ignored when designing for
negative moment capacity
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Beam Camber

AChanges in beam camber over time can result in secondary
positive restraining moments incontinuous structures only
ASinglespan (ormulttt G¢ Ulls Raqé Ye qUHEYUqRU2 Rq! LWI F
provide any resistance to beam end rotation due to creep

Alntegral and semiintegral end bents are assumed to allow rotation at
beam ends

AGI¢ct Wl YUK qWRUHTG 2
related to casting dates on
plans for single-span bridges

GENERAL BEAM NOTES

1. Beams shall be cast a minimum of 60 days prior to pouring the deck.]

Allawwianra In tha haam lanath chninilld ha mada Anirina fabkhrcatian 0
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Beam Camber

2026 Standard Drawings for Elastomeric Bearing Assemblies will
Include standard load and flange plates, and standard shims that
can be used to account for unanticipated camber

Structural Steel Shim —/

Plate as req'd.

Bridge Seat

138

1 3/8

138"

|
i 718" dfa. Hole In Shim and !
Bearlng Plate (4 req'd each) |
,,,,,,,,,,,,,,, N
I
T

.2F|ange Connecthon Mate (top), ‘
Shikn Plate (mBdle) and ‘
\

!
Baaring Plete (battom) Z _/'2 Bearing |
[

\
Drfl and tap hole (1" depth)

for 3/4" dia. A325 Bok In ‘
Flange Connectlon Plate

(4 reqd) \
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PLAN
BEARING PLATE, SHIM & FLANGE CONNECTION PLATE

Structural Ste=] Shim
Plate as req'd.

Bottom of Benm\ /—Flarw Canneciion Plate
L
+ ¢ brfll and tap hole (1" denth)
i £ for 34" dla., A325 Balt Iy
va T S Flange Connection Plate
: - 3/4" dla, A325 Bok
F ]
- 5“"\ ‘ | z with Lock Washer
J/ 7 w (4 reqd each)
thraugh 7/8" dis.
Baarng Plate: Elastomerlc: Bearing Pad to
= Baarig Pad be vuleankzed hole b Brearkg
to Bearing Plate _am Shim Plates
o Bearlng Pad {See Std, Drawdng E T26-8E55-03 for detalls) =1 3/

ELEVATION
BEARING TOP PLATE, SHIM & FLANGE CONNECTION PLATE

TABLE OF DIMENSIONS

£ .§ Mate | Plate c::xn Bearing
i g, Width | Length Blate Plate

w L Thickness | Thickness
11 I TS 112 34"
2 %12 | 18 112" 34"
T3 28 12" 18" 112 3t
T4 312" 20" 112 34"
™ [y | e 112" "
™2 | 412 | 18" S 34"
TH3 41120 18* 1L El
TH4 41 172" 20" 142" 374"
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ELASTOMERIC BEARING ASSEMBLY DETAILS
TYPE T1 to TH4 FOR PRESTRESSED BULB-TEE AND
WIDE FLANGE PRESTRESSED BULB-TEE BEAMS

SEPTEMBER 2026

STANDARD DRAWING NO.  E 726-BEBP-04

DESIGN STANDARDS ENGINEER naTe

CHIEF ENGINEER DATE




Questions?
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