Short-Medium Span Bridge Beams
(Prestressed Concrete)

“Fill the Gap”
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FDOT State Structures Design Office
Study and Implementation:

Gevin McDaniel P.E.
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Identify current “gap” in efficient span range for FDOT prestressed

beams/slabs;

Characterize the current inventory of Structurally Deficient and
Functionally Obsolete bridges that will predominate construction
needs for future projects;

Summarize the different beam types investigated to “fill the gap”;

Describe the implementation schedule for the preferred alternative

and other minor changes affecting Florida-1 Beams;

Elaborate on the studies undertaken by SDO to identify the optimum

solution for current needs and identify future needs and
enhancements;

Questions?
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PONTIS data 2011 (continued):
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Florida Bridge Inventory
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Florida Bridge Inventory

2011 National Bridge Inventory comparison:
Table 1. Deficient Bridges by State
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(Table 1 and Figure 3 from Roads&Bridges magazine, May 2013 edition.)
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Florida Bridge Inventory

Bridge Condition Terminology:

Structurally Deficient: means that the department believes a bridge
should undergo a series of repairs or replacement within the next six years. The
department's policy is to repair or replace all the structurally deficient state owned
bridges during that time. The department also recommends that local
governments follow the same schedule for their structurally deficient bridges.

Functionally Obsolete: only means that a bridge does not meet current
road design standards. For example, some bridges are "functionally obsolete"
because they were built at a time when lane widths were narrower than the
current standard.

Fewer
Deficient
Bridges
13 Source: U.S. DOT, Office of Bridges and Structures, 2011 National Bridge Inventory
g&sfgﬂ rrai.rn?!n (Bridge Condition Terminolog_y from FDOT Bridge Maintenance website)

Beam Types Investigated

8 different beam types investigated (described in Part 2 of the
presentation):

Truncated FIB-36 (FDOT District 2)
AASHTO Type Il
Super-T’s (PCIJ 2000, ASCE Structures 2008, FWHA Bridge 2010)

Florida Box Beam (TxDOT modified open top section using Type Il side
forms - FBB)

Pi-Girder (FHWA Turner-Fairbank Highway Research Center)

NEXT Beam (PCINE)

MnDOT Precast Composite Slab (French “Poutre Dalle” system)
Hillman Composite Beam (Proprietary Hybrid FRP/Steel/Concrete)

AASHTO Type Il Beam was the preferred alternative.

y &=
¥Pesign Training
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Prestressed Beam Span Range Gap Filled

Florida-1 Beam Estimated Maximum Span Lengths
*modgrately Aggresshe Erironment, FOOT Limits with 5.5 ks Concrete
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Implementation

Type Il Beams — Index 20120 will be re-released in July
2013 with minor modifications:

WWR details will be added similar to FIB’s;

Horizontal diaphragm reinforcing (Bars 4L) will be removed;
General Notes from previous Index 20110 will be added;
Index 20199 revised to reference Type || Beams;

IDS-20100 & Data Table will be reissued;

Bearing Pad Index 20510 updated to include Pad Type A & C;

Bearing Plate Indexes 20511 & 20512 updated to include Type Il
Beams;

SDG 4.3.1 will need to be revised to allow AASHTO Beams.

13
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Type Il Beam
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Other Revisions to FDOT Prestressed Beam Design

SDG 4.3.1 (January FDOT LRFD Prestressed
2013) revisions: Beam Program update:

Increase in debonded strand July release V3.32
limits from 25% to 30%
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Other Revisions to FDOT Prestressed Beam Design

SDG Debonding Limits (continued):

Increase in debonded strand limits from 25% to 30%

T (enerl Mathod)
Figure 116-Maximum supenmposed shear
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Table 19-Code comparison with experimental shear forces

Specimen | Fap | ACIV, |LREDF, | Tiel, | EXP/ | EXP/ | EXP
Gip) | i) | Gip | i | At | tmep | TIE
T 791 524 516 997 151 153 0.79
2 509 524 516 573 116 118 0.90
P 2
T 500 524 516 997 153 155 0.80
1B 612 52 316 997 7 e 051
“ ShiElﬂiEQ SL (45%} Avemge 1.34 136 0.78
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Other Revisions to FDOT Prestressed Beam Design

FDOT LRFD Prestressed Beam Program update

(continued): ——
July release V3.32 X [
IDS-20010 Data Table updated. =

r

{shisding nat shown)

Figure 26-Typical flange splitting crck location
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Short-Medium Span Bridge Beams
(Prestressed Concrete)
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(Part 2)

FDOT State Structures Design Office
Study and Implementation

Medium Span Bridge Prestressed

Concrete Beam Study
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Medium Span Bridge Prestressed
Concrete Beam Study

8 different beam types investigated:
Truncated FIB
Type Il AASHTO
Super-T
Florida Box Beam (FBB - Modified open top)
Pi-Girder
NEXT Beam
MnDOT Precast Composite Slab System (T-shape)
Hillman Composite Beam

13
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Medium Span Bridge Prestressed
Concrete Beam Study

Typical TFIB Beam Cross Section Super-T Prestressed Beam Typical NEXT Beam Cross Section
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. i | )
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13 : v ¥ T Hillman Composite Beam
esign Training :
Expe — Typical Pi Girder Cross Section
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Medium Span Bridge Prestressed
Concrete Beam Study

Weighting Factor Proposed Beam Type
(=1.0)
Criteria Initial Longterm|Super-T| FBB NEXT PiG TFIB PCSS HCB AASHTO
CaseA CaseB CIP Deck| No Deck | (uses uHPC) (Prop v| Typell
Erection Weight 0.05 0.00 2 2 2 1 2 1 1 3 3
Speed of Construction 0.05 0.00 2 2 2 3 1 1 2 1 1
Stability 0.05 0.00 3 3 3 3 3 2 3 2 1
Setup Cost 0.10 0.00 1 3 1 1 1 2 2 3 3
Weight/Beam Spacing 0.10 0.10 3 2 2 2 3 3 1 2 3
Deck Casting Cost 0.10 0.10 2 2 2 3 1 1 2 1 1
Durability 0.05 0.05 3 3 3 3 3 2 3
Inspectability 0.05 0.05 2 1 3 3
Repairability/Redundan|{ _0.05 0.05 3 3 2 2
Span Range (40'-90') | 015  0.15 3 3 3 A A A 3
UPErstructure Uepon Uiy uIu 3 £ E 1
Continuity Adaptable 0.05 0.05 3 3 2 2 1 2 3 1 2
Curve Adaptable 0.05 0.05 3 2 2 1 2 2 2 2
GRS Useability [ 0.05 0.05 3 3 1 1 2 2 3 2 2
GrossSum=| 1.00  0.75 35 34 31 |J 28\[/30\[[20 \[J31\[/28 ] 30
Weighted Index (Case A) = 0.70 || 0.63 \ I 0.67 \ 0.65 0.65 I 0.68 0.68
Weighted Index (Case B) = 0.73 0.64 0.71 0.69 0.64 0.64 0.67

y
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X

Remove proprietary beam types.

Remove beam types that cannot accommodate

the maximum span range.

COLOR LEGEND:
Constructability

Cost

Off-System Bridge Replacement Study
(Short-Medium Span Bridges)

Survey of stakeholders conducted for shorter span bridges as part of
Off-System Bridge Package development project (Spans < 60°).

Rating (0 - 9)

Short Span Bridge Beam Preference Survey

Constructability Urban Area
u Constructability Rural Area
u Speed of Construction
m Overall Average

5
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Prestressed Slab Unit Advantages
Benefits of the PSU’s over other beam types:

Significant preference from construction industry;

Relatively simple deck construction for durable system in Florida
conditions;

Speed and simplicity of construction;
Low vertical profile;

Simple implementation for larger sections (PSU-18 pending as
Index D20370 series);

Simple/Low Cost (almost no cost) conversion to Continuous-For-
Live Load. (= 5 ft span increase, SDG 4.1.7 variation required);

Good candidate for lightweight deck concrete with the benefit of
internal curing to minimize deck shrinkage cracking. (= 5 ft span
increase, SDG 1.4.1.D approval required for Design-Bid-Build
projects);

Thickening overlay from 6” to 8” increases span capacity = 5 ft.

Florida PSU Estimated Maximum Span Lengths
FDOT Limits with 6.5ksi & 8.5 ksi Concrete

Prestressed Slab Units — Example Span Chart
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PSU15y,
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@ - - e
@ + .
5 -
60 .
= /‘ —e—NWC 65 PSULSHE NWC6.5-PSUTSa8
B =B NWC-8 5-PSULS:a8
—E— NWE/LWD-6.5-FSULSH4E
NWE/LWD-8 5-PSU15x48
ABBREVIATION KEY: o LWE/NWD-6.5-PSULS 48
CFLL = Continuous for Live Load
LWE = Light Weight Beam —+— LWE/NWD-8.5-PSULSx48
55 LWD = Light el | W/ C-6.5-PSU15x48
NWE = Normal Weight Beam LWC8.5-PsULSNIE
NWD = Normal Weight De
LWC = Light Weight Concrete (Beam & Deck) e CFLL NWC-6.5-PSULSxa8
NWC = Normal Weight Concrete (Eeam & Dack) == CFLL: NWCB.5-PSUL5xe8
6.5=6500 ksi Tc == CFLL: LWC-6.5-PSUSkd8
8.5=8500 ki ' CFLL: LWC-8.5-PSU15x48
Simple Span Support unless otherwise noted;
CFLL: NWB/LWD-8 5-PSULS 138
50 T T T T T T T
6 6.5 7 7.5 8 8.5 L] 9.5 10
gﬁ Deck Thickness (in)
PPesign Training
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Other Beam Type
Span Ranges:

Proposed Beam Depth Span Range ||-|] Comments
Type i) Min. Max.
-T's " 5
F5T30 (750mm]| 295 49 73 |78 (7.2 3p.) or BY max [6° 3p.) with
FSTA0 (1000emm) 4 65 L-r 3 FDOT modifications & HL-93
F5T48 (1200rmm) 47.2 80 105
FSTEO (1500emim) 59.1 as 118
FST72 (1800mm) e 105 131
[Fiorida Box Beam
FRAI0 an
FB8a32 a2 86
FBB36 36
MEXT Beam [C1F Deck - PennDOT)  |iqan hangs rom 121 Nechess:
NEXT24 24 a0 &80
MNEXT28 28 60 65
NEXT32 a2 &0 %5
MNEXT36 36 65 BO
[NEXT Beam [Decked - PCINE) 5w R i P21 Mertbonat
NEXT24 24 a0 a5
NEXT28 28 60 7%
MNEXT32 a2 70 B85
NEXT38 L] 5 50
|Pi Girder (UHPC Decked)
MG a3 a5
[Truncated Florida | Beam
TRe| 33 65
[Prestressed composite Slab System (Poutre Dalle)
PCSS16 16 50
JAAsHTO Type Beams
TYPEN 36 40 B4 4" to 11" spacing
TYPE I 435 35 110 4" to 11" spacing
[Hitiman compeosite Beams |itpan raage provises by sshe Mitmman 1114713}
HCB21 21 25 42 4" to 6 spacing
HCB24 24 40 48 4" to 6" spacing
HCR27 a7 48 55 4" to & spacing
HCB31 31 35 &0 4" to 6 spacing
HCR3Z EE] &0 m 4" to & spacing
HCB3G 36 70 75 4" to 6 spacing
HCB3 39 75 B2 4" to 6 spacing
HCR4Z a2 57 [ 7.33" spacing (High Road Bridge, ILL)

y
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Benefits of the Type II:

changes).
System redundancy

5
esign Training

Type || Beam Advantages

Common form shape used in other states;

Simple implementation (re-issue previous Ind

Variable camber heights have no effect on the as-built capacity —
increased composite section balances additional dead load;

Relatively light weight (385 Ib/ft) = 46% of FIB-36 weight;
Established performance and constructability history;

exes with minor

Typical Type |l Beam Cross Section

6/18/2013
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Super-T Beam Advantages

Benefits of the Super-T:
No under-deck forming required;
Torsionally stiff, so no intermediate bracing required;
Variable heights can be accommodated with single outside form;
Similar to Florida-U beam possible shallower depths;

Lighter weight than Florida-U Beams
i L

SuperT-30

T

13 i Seion doh |-l Sectin 8
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EXxpo TYPICAL SECTION b

Super-T vs. FUB Span Chart

Florida-U Beam Estimated Maximum Span Lengths
*Moderately Aggressive Environment, FDOT Limits with B.5 ksi Concrete
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Beam Spacing (ft.)
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Questions and Comments?

Contact Information:

Gevin McDaniel
(850) 414-4284

gevin.mcdaniel@dot.state.fl.us

State Structures Design
Office (Tallahassee)

Steve Nolan
(850) 414-4272

steven.nolan@dot.state.fl.us

\

13

esign Training
Ens

C Al

6/18/2013

14



