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Specifications and Design Summary for Superstructure Construction on TxDOT Project 0-6722

Summary:

This project is to design, construct, and test a full-scale spread prestressed slab beam bridge on the western side of
Runway 17-L, Section 2 of Texas A&M University’s Riverside Campus. The bridge will be instrumented with
measuring devices to determine the load distribution between slab-beams and the slab beam deflections as truck
loads are applied both statically and dynamically at different speeds. The purpose of the research is to determine if a
spread slab beam approach is an effective and economical method for constructing a small highway bridge. The
research team consists of Texas A&M University professors Dr. Mary Beth Hueste and Dr. John Mander, as well as
graduate students Tevfik Terzioglu, Dongqi Jiang, and Joel Petersen-Gauthier. This document will illustrate what has
been completed in the design, and what is required of the superstructure construction.

Design Parameters that differ from TxDOT Standard Designs:

The following parameters for the prestressed slab beams are modifications of the standard details for typical slab
beams.

1. The H hoop reinforcement in the 5SB15 beams shall protrude from the top surface of the beam 6 " rather than 2".
The thicker 8" deck permits a longer hook length for these bars. The final total height of the H bars will be 19".

2. 56 strand positions in each 5SB15 beam will be filled by GR 270, 0.5" diameter 7-wire low relaxation strands.
However, within the first 6 feet at each end of each beam several strands will be debonded to reduce the tensile end
stresses. All debonding will be done on the bottom row of strands. The debonding will be done in accordance with the
TxDOT'’s typical debonding procedures. The specific debonding arrangement is provided on drawing S6722-3.

Notes:

1. General Notes

- A full-scale 46'-7" span (center-to-center of bearing pads), 34'-0" wide spread prestressed slab beam bridge will be
designed, constructed, and tested.

- The bridge will be constructed on the western side of Runway 17-L, Section 2 of the Texas A&M University
Riverside Campus.

- The bridge will be instrumented by measuring devices during and at the completion of the construction for data
acquisition during testing.

- Generally the same procedures and design as typical TxDOT slab beam bridges are followed with a few
exceptions.

2. Prestressed Beam Notes
- Four 5SB15 (15" x 5') that are a total of 48'-0" long (46'-7" span).
- High strength TxDOT Class H concrete with f'ci=6 ksi at release and f'c=7 ksi at 28 days.
- 56 strand locations will be filled with 0.5 in diameter, GR 270 7-wire, low relaxation strands.
- Debonding will be in the bottom row as specified in drawing S6722-3.
- Debonding shall follow TxDOT specifications for debonding requirements.
- The H hoop reinforcement in the 5SB15 beams shall protrude 6" from the top surface of the beam rather than 2",
making the final height of the H bars 19".

3. Prestressed Concrete Panel (PCP) Notes
- 18 total panels required, (18 panels 8'-0" long, all with 4 in. depth and 5’-4” width).
- TxDOT Class H concrete with f'ci=4 ksi at release and f'c=5 ksi at 28 days.
- Standard TxDOT specifications shall be used for the panels.

4. Cast-in-Place Deck Notes
- The deck will be cast-in-place after the slab beams and PCPs are positioned.
- A target haunch of 2" will be used, but this shall not be less than 0.5" nor greater than 4" at any section.
- TxDOT Class S concrete with f'c=4 ksi at 28 days.
- Mild steel reinforcement shall be ASTM A615 Grade 60.
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NOTES:
1. Concrete Strength f'¢c = 4 ksi for non-prestressed components.
2. All mild reinforcement shall be ASTM A615 Grade 60 steel.
3. These superstructure details may be used for spread-SPSB-32 only.
4. For abutment details see drawing S6722-3
5. For bearing pad details see TxDOT standard drawing PSBEB.
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NOTES :

1. The slab beams are 5SB15.
2. Total of 56 strands will be used (28 strands at both rows).

3. 0.5 in. diameter seven-wire low relaxation GR 270 strands will be used.

4. Initial Force on each strand shall be 31 kips.
5. Standard TxDOT debonding procedures shall be used.

6. All concrete shall be TxDOT Class H with release strength f'ci = 6 ksi and minimum 28-day strength f'c = 7 ksi.

7. All mild steel reinforcing bars shall be ASTM A615 Grade 60.
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BAR TABLE
Bar Size Length Quantity
A #5 33-8" 100
T #4 47-8" 35
P #4 4'-5" 68
D #5 33-8" 2
NOTES:

1. TXDOT Class S concrete with strength f'c = 4 ksi at 28 days shall be used for deck.

2. All mild reinforcement shall be ASTM A615 Grade 60 steel.

3. Longitudinal slab reinforcement may rest on top of prestressed concrete panels if necessary to maintain clear cover.
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Elastomer Thickness

Four (4) layers of 0.105" thick
steel laminates parallel to top
and bottom surface of the pad

ELEVATION

NOTES:

1. Elastomers shall be 50 durometer neoprene
2. The use of polyisoprene (natural rubber) for the manufacture of the bearing pads is not permitted
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Specifications and Design Summary for Substructure Construction on TxDOT Project 0-6722
Summary:
This project is to design, construct, and test a full-scale spread prestressed slab beam bridge on the western side of

runway 17-L, section-2 of Texas A&M University’s Riverside campus.The substructure construction will include the
construction of retaining structure, reinforced concrete spread footings, abutments and wingwalls.

Notes:

1. General Notes

- A full-scale 46'-7" span (center-to-center of bearing pads), 34'-0" wide spread prestressed slab beam bridge will be

designed, constructed, and tested.
- The major excavation job is removing 500 cyd of clay soil.
- The east side runway will be supported by a retaining structure

- 4" thick slab on grade will be poured below the bridge in order to provide smooth surface during construction and

testing
2. Slab on Grade Notes

- 58'-10" long, 34'-0" wide and 4" thick slab-on-grade concrete will be provided at the bottom of the excavated pit. The

thickness of the
slab-on-grade will be 12" under the spread footings.
- TxDOT Class C concrete with 3600 psi compressive strength at 28 days and 7 in. slump
3. Spread Footing Notes

-34'-0" long, 8'-0" wide and 1'-4" high spread reinforced concrete footing will be constructed at both ends of the bridge

- TxDOT Class C concrete with 3600 psi compressive strength at 28 days and 5" slump

- Backfill material will be placed after casting the footings before placing the wing wall and abutment formwork

4. Abutment Notes
- 34'-0" long having 2'-6" x 2'-6" cross-section.
- TxDOT Class C concrete having 3600 psi compressive strength at 28 days and 5" slump

- The abutment will be cast in two pours; first pour will be abutment + lower part of the wingwalls, and Second pour will be

Back-wall, elevated pedestals + upper part of the wingwalls

List of Design Drawings:

1. Specifications for SUbSIIUCLUre....... ....ooooiiiiiii e S6722-6
2. EXCAVALION.......euiiiiiiiiieeie et aaeas S6722-7
3. SPread FOOING. ......ccciiiii ettt e e e e e e e e s ae e e e enees S6722-8
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5. RetainiNng Wall........oiiie e S6722-10
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7. Bridge LayOUL.........ooiiiiie et S6722-12
8. Slab on Grade Elevations...........cooiiiiiiiiiii e S6722-13
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Bar Size Length Quantity
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-~ 4. 10 - 2" high, 5 ft long slab bolster
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H
0 LY s e P B R PR T P _
N _Slab Beam length minus 3"
@ A - - - Y - @
LU ~—M LC
Bar M ~ 2 V" —
BARS D (#6) 2' -0 6 2'-0"
ELEVATION
BARS M(#4) BARS H(%#4) BARS M1 (%#4) BARS M2 (#4)
>
3 6" (Typ) . . e — 4 —
N 3 = > - - -
: C ~ C 3 -3" -10 /2"
~ ‘7 ! f 30 3 POy 19210 V" CoS © cos &
] [] f
. : ; j i </ BARS C(#4) BARS U(#5) BARS N(#4) BARS C1 (#4) BARS N1 (#4)
" N b
s 1Y
| Civ Cov GENERAL NOTES:
\. Designed according to AASHTO LRFD Specifications.
> = 3" Al'l concrete shall be Class H. Provide Class H (HPC)
8 L ‘- 7N X if shown elsewhere in the plans
= ﬁl All reinforcing bars shall be Grade 60.
L — See TRAFFIC RAIL DETAILS and RAIL ANCHORAGE DETAILS
8} * S P for additional reinforcing or anchorage hardware to be
R SECT ION < AR cast in slab beams.
o AL BN L0 5 Setels An equal area of welded wire fabric may be substituted
- - ety for bars C and D if approved by the Engineer.
. End of S These details can be used for any skew angle up to a HL93 LOADING
>1ab Beam mozim\um Sesed oorners shall be chamfered A ded v
exposed corners sha e chamfere or rounde :
s 17-10" -3 Y, 1" -10" Bars U t0 0 %" rodius. 4 Texas Dep_arfmt_eqf_of Transportation
L ELEVAT ION OF BLOCKOUT@ Details are drawn showing Right Forward skew. See I Bridge Division
o} Bridge Layout for actual direction.
[an]
y (1)see END MAT REINFORCING detal | PRESTRESSED CONCRETE
e} . = = g s ee etail.
: | o . . . SLAB BEAM DETAILS
ITs) U ars M may be adjusted vertically to avoid strands.
o @See sheet PSBNS or PSBSD for strand locations.
@ J L L BEAM PROPERTIES @Assumes 150 pcf weight density of concrete. (TYPE SSB] 5)
M g S 2
Area in 896. 2
90° at Conventional Interior Bents. End of Beam
Bottom S*VUWUS@ _o" Boftom Strands @ Y Top in 7.50 @Sho\\ be vertical at Abutment Backwall and PSB-SSB1 5
Y Bott in 7.50 Inverted Tee Stem Benfs. Féﬁ psbzfeoll;dzggog DN TxDOT‘CK: TxDOT‘DW: TXDOT
s 4 Blockout required at Armor Jt and SEJ locations TXDOT_ Augus DISTRICT FEDERAL AID PROJECT
END MAT REINFORCING ! n 16, 805 @fo accommodate joint anchorage. REVISIONS
Bars H not shown for clarity. Weight (4)Ib/f+ 934 COUNTY CONTROL | SECT | J0B
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"Texas Engineering Practice

is governed by the
No warranty of any kind is made by TxDOT for any purpose whatsoever

TxDOT assumes no responsibility for the conversion of this standard to

The use of this standard

DISCLAIMER:
Act".

PATH:

incorrect results or damages resulting from its use.

other formats or for

LEVELS DISPLAYED

o o i TABLE A (4)(5) TABLE B (4)(5
x|c At connection with cast-in-place X Beam |Normal| Min Max . Normal| Min Max
2l @ slab, extend longitudinal panel Debond al | 2lc Type | (In.) | (In.) | (In.y ||TOP Flange Widthi "o 51 (In.y | (In.)
e ¢ Beam Flange reinforcement 1°-0" (+27,-0") strands less € Bm Longitudinal Re\'m“ -1 A 3 > 3 - - > 7. > > 7,
<lcw|- \L posﬁpome\ end, (A\Temoﬂve\y, than 3.5’ long F lange ©l. S|s 2 2 1mM" to 12 4 2 4
9|z - o provide (#3) x 2'-0" dowels between panel _|_ I A N = = B 3 2 | 3% ||Over 12" to 15"| 3 3 3 s
== at 6" Max Spacing and extend edges. | — ‘ - - 3
. dowels 1'-0" past panel end. i c 4 3 4, Over 15" to 18 4 3 49,
Pl @ Four loops required per panel v 6 4 172 Over 18 2 3 /e 6 Ya
x| - I . ~
5= |, B v “lc 3 Vi |6V |4 | 8V
= b=l P @Four oo ired I Sl =
c ps required per panel. =S u40 5 | 5 | 7
- o = ;rgniver§e . & %" or 'b" strands may be used. ol - /2 /2
© ol einforcing i L@ us4 5% 51, 7
5 _| 2. 5|2 @ Normal dimensions must Sl Tx28-70| 6 4 7,
2 ol sC | be used on spans with , e@ . c 9 ;
c Elx <= Cl- parallel beams. Maximum % SlS c XB20 4 3 4
£ 9|8 Longitudinal o 2lc and Minimum dimensions 1 212 = XB28 4 3 4,
= . Reinf o apply only to spans with 2 Supp lemental ' S ‘
= ‘Ol © 9+ flared beams. #4 Remf o = XB34 4 3 4,
— c cl 9 2 Transv Reinf o+ _— XB40 4 3 4!
@ S/ v Bar Uk —-fAP o 2 @ See Normal Grading Detail on : < 219 e ‘/2
S| . Y 2 0|2 PCP standard for lap requirements 2 G XSB12 4 3 4,
ol wl- Sla ond bedding strip dimensions. o XSB15 4 3 4,
R \ N S Some laps shown in tables cannot
— utilize all bedding strip widths. <
- — 1= === - olc x|c
é-géE******************’*f* ~ @OneSpHceoHowedperpone\. No // 5/~ Eg 2\s
2|z == \ o more than two sheets of WWR are allowed. A ol I : e
B i C Beam Flange A N . 8 RS 0| — GENERAL NOTES: .
- Provide (#4) bars under tfransverse B . All concrete for panels is to be Class H. Use
- reinforcing, 10 Spaces at 4" = 3'-4", ¢ Bm Flange 8 ' Class H (HPC) concrete for panels if required elsewhere
’\m Omit for 5 degree (1:12) skew and smal ler. a| - in plans. Release strength f’'ci=4000 psi. Minimum
- « | 28 day strength f'c=5000 psi.
z End Cover 2 '4" Max, 1" Min. Cls Remove Iaitance from top panel surface.
N o|” Finish top of panel to a roughness befween a No.6 and No. 9
. . . . . @ Recess strands on indicated panel o ) concrete surface profile, inclusive, as specified by the
3" Max Transv Reinf at 6" Spacing 3" Max edge in accordance with Item 424. >~ International Concrete Repair Institute (ICRI).
T, Min |y Min . ( . - @ 2la Shop drawings for the fabrication of panels will not
L , - At the fabricator’s option, Bars U may be placed O require the Engineer’s approval if fabrication is in
Panel length (8°-0" Max ,2'-10" Min) parallel to transverse panel reinforcing with g accordance with the details shown on this standard.
horizontal legs in plane of transverse panel 3'-9" Min A panel layout which identifies location of each panel

reinforcing.

must be developed by the fabricator. Permanent |y mark

each panel in accordance with the panel layout. A copy
TYPICAL NON'SKEWED PANEL PLAN @ Use length of indicated panel edge as panel TYPICAL SKEWED END PANEL PLAN of the layout is to be provided to the Engineer.
width for purpose of determining type of n n n
transverse reinforcing. (Only to be used with details shown elsewhere in fthe plans.) TRANSVERSE PANEL REINFORCEMENT:
For panel widths over 5', use %" or '" Dia (270k)

Longitudinal

@ Timber form work permissible this edge.

No splice required
for wires parallel
to strands (transverse
pane |

Panel Reinforcing
Bar U
< ~N /
| — Y ry e | o ry
. | L2

¢ Panel and & Transverse reinforcing

reinforcement) —

Longitudinal
Reinforcement

10 V"

Contractor must coordinate necessary
adjustment to stud connector placement
with panel and steel beam fabricators.

prestressing strands with a tension of 16,1

For panel widths over 3'-6" up to and including 5', use
%" or /5" Dia (270k) prestressing strands with a tension
of 16.1 kip per strand. Optionally,
bars may be used in |lieu of prestressed strands.

For panel widths up to 3'-6", use #4 Grade 60 reinforcing
bars (prestressed strands are not allowed).

Place transverse panel reinforcement at panel
and space at 6" Max.

LONGITUDINAL PANEL REINFORCEMENT:

Any of the following options may be used for

centroid

longitudinal

o] Beam—=| ¢ Beom panel reinforcement:
1. (#3) Grade 60 inf i teel at 6" M S ing.
SECTION A-A WELDED WIRE | See Span Details for Beam Spacing i No sp\'\ces. g?‘gwed.re\.m oreing steel o ox Dcc.mg
(Not Showing supplemental #4 bars REINFORCEMENT (WWR) |  Panel Width Varies (Max =9’ -6") 2. ¥" Dia prestressing strands at 4" Max Spacing
for Skewed End Panels.) SPL ICE DETAIL (umsf‘re“sse.d). No spl ices al lowed. . .
See Table B See Table A 3. Y," Dia prestressing strands at 6" Max Spacing

- Edge of Beam
%Bors U W

(unstressed). No splices allowed.

kips per strand.

#4 Grade 60 reinforcing

4, Deformed Welded Wire Reinforcement (WWR) (ASTM A497)
Panel Length ‘H; providing 0.22 sq in per foot of panel width. Wires
2 0" M (Typ) . larger than D11 not permitted. Provide transverse wires
_ ax yP ‘ to ensure proper handling of reinforcing. One splice per
9" Min i panel is allowed. See WWR Splice Detail.
No combination of longitudinal reinforcement options in
6" 2" |2" 6" (Typ) a panel is allowed.
‘ - ‘ ‘ P Top of Panel Place longitudinal panel reinforcement above or below
Min Min PRESTRESSED CONCRETE transverse panel reinforcement. Must be placed above
Bars U may . STEEL BEAMS BEAMS OR GIRDERS transverse panel reinforcement for skewed end panels with
1w be continuous. S Typ unless noted otherwise supplemental #4 reinforcement.
1 Y," Rad ~
(Typ) B
I A O Y ¢ Beam F\Q Beam Flange HL93 LOADING
Flange ‘ ‘ , U .
@ __See Span Details for dimension | 5'-4Y," for U40 Beams é Texas Department of Transportation
n . " . R
BARS U (%3) ~ Panel Width Varies (Max = 9'-6") 5-11 15" for U54 beams I Bridge Division
See Table A . 3 /4" (Typ)
Outside edge J_E. 4
‘ E of Beam Flange | Inside Edge of PRESTRESSED CONCRETE
Panel Length = 5'-2" or Greater Beam F lange
| 7‘,/Bors U ’ ‘ ,‘/Bors u ' PANEL FABR I CAT ION
|
2'-0" Max (Typ) Top of Panel | DE TAILS
17-4" Min
L2 3M3T 12" (Typ) Strand may = B
Min Min be continuous < NS ‘
A A o 1 PCP-FAB
-l - PRESTRESSED CONCRETE U-BEAMS FILEe:  popstde2. dgn DN TXDOT [ok: TxDOT [ow: JTR | ok JWH
(©TxDOT October 2010 DISTRICT FEDERAL AID PROJECT SHEET
REVISIONS
OPTIONAL STRAND FOR BARS U (3) TYPICAL SECTIONS FOR DETERMINING PANEL WIDTH




The use of this standard is governed by the "Texas Engineering Practice

DISCLAIMER:
Act".

PATH:

No warranty of any kind is made by TxDOT for any purpose whatsoever.

TxDOT assumes no responsibility for the conversion of this standard to

other formats or for incorrect results or damages resulting from its use.

LEVELS DISPLAYED

Laminated ——

Bearing Pad

TRl
€ Slab Beam— m2 |!4;f
\

€ Brg

Face of Abutment Cap —=
or Inverted Tee Corbel
or Bent Cap

[}

1 V% "
Min 1

L

e

TWO-PAD DETAIL PLAN

(At Abutment or Inverted Tee Cap
or at Interior Bent)

1II

Min 1 V"
‘ Min
} } | ——€ Slab Beam

TAAAAAAAAH
| rgl
‘ 7 Laminated
1 | Bearing Pad
L= ‘
03 BrQAAAAT Face of Abutment Cap

Aﬂ or Inverted Tee Corbel

3"‘ ‘ or Bent Cap

444.+_7

8 p" ~——Face of Abutment Backwal |

or Inverted Tee Stem
or € of Interior Bent

ONE-PAD DETAIL PLAN

(At Abutment or Inverted Tee Cap

= g
g =2
°——
e
S ™| o
Z 52

~———Place 0.105" thick steel l|aminates = &

parallel to the bottom surface of =

the pad, except the top laminate(s) g g zZ
may be sloped to satisfy maximum S
and minimum thickness criteria for 0 1

tapered elastomeric top layers. EA7—¢:

w =

=2

2" Max(>)
8" Max(=

Bevel to match Beam Slope

or at Interior Bent)

-

T

Y
%
S

e
\
s
\=

h»%")

©—
[l
[1]1
1
o |
Il
fif
|||l,
!
HW
i
H
il
it
o

LAMINATED BEARING PAD

All beam type

c

=
ELEVATION 2
(50 DUROMETER)

NOTE: The
rubber), f
pads, is n

use of Polyisoprene (natural
or the manufacture of bearing
ot permitted.

Pad Taper in inches (

i ~— Face of Abutment Backwal |
or Inverted Tee Stem or
€ of Interior Bent

\
~—Face of Abutment Backwal | \
\ or Inverted Tee Stem ¢

\ »

o'l

—=€ Interior Bent

€ Brg
Brg

\

Face of Abutment Cap

or Inverted Tee Corbel Face of Bent Cap

Laminated —

Bearing Pad Laminated —

Bearing Pad e

€ Slab Beam—/

TWO-PAD DETAIL SKEW PLAN
(At Interior Bent)

TWO-PAD DETAIL SKEW PLAN
(At Abutment or Inverted Tee Cap)

7—C Slab Beam %

:44* ——@C€ Slab Beam
4 Laminated
— Laminated \ Bearing Pad

Bearing Pad \
€ Brg
% \ Face of Abutment Cap R
N or Inverted Tee Corbel NEY \\ . Face of Bent Cap
)

210

Face of Abutment Backwal |
or Inverted Tee Stem

ONE-PAD DETAIL SKEW PLAN
(At Abutment or Inverted Tee Cap)

\—€ Interior Bent

ONE-PAD DETAIL SKEW PLAN
(At Interior Bent)

ELASTOMERIC BEARING PLACEMENT DIAGRAMS

Place one bearing at forward station beam end.
Place two bearings at back station beam end.

C)Maximum and minimum |ayer thicknesses
shown are for elastomer only, on tapered
|ayers.

C)BEARING TYPE shall be indicated on all
pads. For tapered pads, BEARING TYPE
shall be located on the high side. The
Fabricator shall include the value of
"N" (amount of taper in Yg" increments)
in this mark.

Examples: N=0, (for 0" taper)
N=1, (for V " taper)
N=2, (for /5" taper)
(etc.)

Fabricated pad top surface slope shall not
vary from plan beam slope by more than
( 0.0625" ) IN/IN.

Length

C)Loco+e Permanent Mark here.

TABLE OF ELASTOMERIC
BEARING PAD DIMENSIONS
(ALL PRESTR CONC SLAB BM TYPES)

One-Pad (Ty SB1-"N")(2)|[Two-Pad (Ty SB2-"N")(2)

w L T w L T

[187] 2" 2"

Pad sizes shown are applicable for the
following conditions:

(1) All one, two and three span units
where the minimum span length is
not less than 25’ and the maximum
span is not more than 50’.

(2) Skews less than or equal to 30°.

GENERAL NOTES:

Shop drawings for approval are required.

A bearing layout which identifies
location and orientation of all bearings
shal | be developed by the bearing
fabricator. Permanently mark each bearing
in accordance with the bearing l|ayout.
A copy of the bearing layout is to be
provided to the Engineer.

Cost of furnishing and installing
elastomeric bearings shall be included
in unit price bid for "Prestressed
Concrete Slab Beams".

HL93 LOADING

=t Texas Department of Transportation
A" Bridge Divislon

ELASTOMERIC BEARING

DETAILS
SKEWS FROM 0° TO 30°
PRESTR CONCRETE SLAB BEAM

PSBEB

FILE:  psbste06. dgn on: TxDOT [ ck: TxDOT [ows  TxDOT [ ck: TxDOT

©7TxDOT  August 2009 DISTRICT FEDERAL AID PROJECT
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