OHIO DEPARTMENT OF TRANSPORTATION

CENTRAL OFFICE, 1980 W. BROAD ST., CoLumMBUS, OHI0 43216-0899

January 21, 2011

To:  Users of the Standard Bridge Drawings

From: Tim Keller, Administrator, Office of Structural Engineering
By:  Sean Meddles, Bridge Standards Engineer

Re:  Standard Bridge Drawing Updates

The following Standard Bridge Drawings are now available:
e Bearing Details for Box Beam Bridges (BD-1-11)
e Prestressed Concrete Box Beam Bridge Details (PSBD-2-07)

A brief summary of each drawing follows:

BD-1-11:

This is a new standard drawing that provides standardized bearing details for box beam
bridges located on steep roadway grades.

This revision should be implemented on all projects beginning Stage 2 Detail Design after
January 21, 2011.

PSBD-2-07 (Sheet 2 of 4):

This revision incorporates the number of diaphragm and tie rod locations required per
prestressed box beam by span length. Prestressed fabricators have asked the Department to
place this information on the Standard Bridge Drawing. Previously, this information was
located in design data sheets and the Bridge Design Manual.

This revision should be implemented on all projects beginning Stage 3 Detail Design after
January 21, 2011.
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NOTES

GENERAL: THE PURPOSE OF THIS STANDARD DRAWING IS TO MINIMIZE
BEARING ROTATION CAUSED BY ROADWAY GRADE. THIS DRAWING IS
NOT REQUIRED FOR ELASTOMERIC BEARING DESIGNS THAT CAN AC-
COMMODATE THE ROADWAY GRADE ROTATION. THE PROJECT PLANS
SHALL INCLUDE: LONGITUDINAL GRADE, SKEW ANGLE, BEARING DI-
MENSIONS, LOAD PLATE DIMENSIONS AND BEAM SIZES.

BOX BEAM BEARINGS SHALL BE DESIGNED FOR FOUR SOURCES OF
ROTATION: ROADWAY GRADE; CAMBER; DEAD LOAD; AND LIVE LOAD.
THE MAGNITUDE OF EACH SOURCE OF ROTATION MAY BE EQUAL AT
EACH END OF THE BEAM; BUT, THE DIRECTION OF EACH SOURCE OF
ROTATION MAY BE DIFFERENT. AT THE REAR END OF THE BOX,
POSITIVE CAMBER WILL BE COUNTERCLOCKWISE; DEAD & LIVE LOAD
WILL BE CLOCKWISE; NEGATIVE GRADE WILL BE CLOCKWISE; POSITIVE
GRADE WILL BE COUNTERCLOCKWISE. AT THE FORWARD END OF THE
BOX, POSITIVE CAMBER WILL BE CLOCKWISE; DEAD & LIVE LOAD
WILL BE COUNTERCLOCKWISE; NEGATIVE GRADE WILL BE CLOCKWISE;
POSITIVE GRADE WILL BE COUNTERCLOCKWISE.

DESIGNERS SHOULD ANALYZE THE EFFECT FROM ALL SOURCES OF
ROTATION ON THE ELASTOMERIC BEARING DESIGN TO DETERMINE IF
THIS STANDARD DRAWING IS REQUIRED.

BEARING INSTALLATION: BEARINGS MAY BE INSTALLED WHILE BEAMS
ARE SUPPORTED ON TEMPORARY BLOCKING AS SHOWN HEREIN.
TIGHTEN BEARING ANCHOR NUTS SUCH THAT THE GAP AT THE PERI-
METER OF THE LOAD PLATE BETWEEN THE BOTTOM OF THE BEAM
AND THE LOAD PLATE DOES NOT EXCEED 0.125 INCH AT ANY LOCA-
TION. PROPERLY ALIGN BEARINGS ACCORDING TO MARKINGS.

WELDING: CONTROL WELDING SO THAT THE PLATE TEMPERATURE AT
THE ELASTOMER BONDED SURFACE DOES NOT EXCEED 300°F AS DETER-
MINED BY USE OF PYROMETRIC STICKS OR OTHER TEMPERATURE MON-
ITORING DEVICES. REPAIR GALVANIZED COATING DAMAGED BY WELDING
ACCORDING TO 711.02.

LIFTING INSERTS: SHIFT LIFTING INSERTS AS NECESSARY TO CLEAR
BEARING ANCHOR HOLES AND RECESS POCKETS BY 1% " MINIMUM.
REFER TO PSBD-2-07 FOR ADDITIONAL INFORMATION.

PREFORMED BEARING PADS: IN ADDITION TO THE PREFORMED BEARING
PADS REQUIRED ABOVE EACH LOAD PLATE AS SHOWN HEREIN, SUPPLY
PREFORMED BEARING PADS ACCORDING TO PSBD-2-07.

BEARING MARKINGS: PERMANENTLY MARK BOTH SIDES OF EACH LOAD
PLATE WITH AN ARROW POINTING TO THE NEAREST BEAM END AS
SHOWN IN THE BEARING DETAIL SIDE ELEVATION. PERMANENTLY LABEL
EACH END OF THE LOAD PLATE WITH THE BEAM NUMBER, SPAN NUMBER
AND LOCATION AS FOLLOWS:

EX. B2/S2/RR - BEAM LINE #2, SPAN #2, RIGHT REAR END

EX. BI/S2/LF - BEAM LINE #1, SPAN #2, LEFT FORWARD END

/G BEARING ANCHORS

MATERIAL: FURNISH MATERIAL CONFORMING TO THE FOLLOWING:

LOAD PLATE: ASTM A709, GRADE 50, GALVANIZED ACCORDING TO
CEMS 711.02

ELASTOMERIC BEARING: C&MS 711.23
BEARING SHIM: C&MS 711.21

REBAR COUPLER: CAPABLE OF DEVELOPING 125 PERCENT OF YIELD
STRENGTH OF CONNECTED BAR (PROOF LOAD = 33 KIP), GALVANIZE
ACCORDING TO C&MS 711.02.

BEARING ANCHOR RODS: 7 “ DIA. SMOOTH STEEL RODS CONFORM-
ING TO ASTM A31l, GRADE 1018 (Fy = 60 KSI), GALVANIZED ACCORD-
ING TO C&MS T711.02 AND THREADED AT EACH END. THREADS SHALL
BE IN ACCORDANCE WITH ANSI BI.1.

PLATE WASHER: ASTM A36, GALVANIZED ACCORDING TO C&MS
711.02

NUTS: ACCORDING TO C&MS 711.09.
GROUT: ACCORDING TO PSBD-2-07

PREFORMED FILLER: SHALL BE CORK IN ACCORDANCE WITH AASHTO
MI53, TYPE II OR SELF EXPANDING CORK IN ACCORDANCE WITH
AASHTO MI53, TYPE III

MEASUREMENT & PAYMENT:

THE DEPARTMENT WILL INCLUDE THE MORTAR USED FOR THE BEARING
ANCHOR RECESS HOLES AND PREFORMED FILLER WITH THE BOX BEAMS
FOR PAYMENT.

THE DEPARTMENT WILL PAY FOR ACCEPTED PREFORMED BEARING SHIMS
AT THE CONTRACT PRICE AS FOLLOWS:

ITEM 516  EACH  1/8-INCH PREFORMED BEARING PADS
THE DEPARTMENT WILL PAY FOR ACCEPTED BEARING ASSEMBLIES IN-
CLUDING LAMINATED ELASTOMERIC BEARINGS, LOAD PLATE, REBAR

COUPLER, THREADED REBAR, HARDWARE, MATERIAL, AND LABOR AT
THE CONTRACT PRICE AS FOLLOWS:

ITEM 516  EACH ELASTOMERIC BEARING WITH INTERNAL
LAMINATES AND LOAD PLATE
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FILL THESE TRIANGULAR SPACES WITH

SAME MORTAR USED IN KEYWAY
SEE ANCHOR DOWEL NOTE FOR SPACING
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THIS TIE ROD ARRANGEMENT MAY ALSO BE USED ON BRIDGES WITH SLIGHT SKEW
AND LIMITED WIDTH. BEAMS WILL NOT BE IDENTICAL IN THIS CASE.

| oo

| ©:0° TO 5° FOR 3’ WIDE BEAMS *
6=0° TO 4° FOR 4’ WIDE BEAMS *

\ ONE % '@ NON-FERROUS DRAIN HOLE, EACH END OF ALL VOIDS EXCEPT AS NOTED.
SECTION A-A

P TOP OF BEAM T

© OVER 5° TO 18° FOR 3’ WIDE BEAMS *
© OVER 4° TO 4° FOR 4° WIDE BEAMS *

* AS AN OPTION THE FABRICATOR MAY MAKE PROVISION FOR GREATER
INTERCHANGEABILITY OF INTERIOR BEAMS BY FURNISHING DOUBLE

B —J'T—&: ___”m@g{[_: N = I 4_“24@&@ %\ N
—_— ELASTOMERIC
BEARING ____““ 1 i - — L —_ — . JE— ﬁ
i | Il | I [¥imi 6 5 | I
. 1 1 L L woesror i o | S HOLES FOR I @ ) L L woes For 1 0 Il L1 ” \ Il
y \\\\\ STEEL TIE RODS 1 STEEL TIE RODS \ STEEL TIE RODS N e g, \
___J““\[__ ] |!.|\ L ] |||| N Jll“ 4|||L__ “””’ | W
1] IX I ONLY ONE %@ DRAIN 45 —| 2 \ 1 I N\
/-6 30" MAX. | 2X"+12" 30" MAX. | X"+i2" NOTED IN SECTION 4-4 x x| Q?%\

€ ABUTMENT BEARINGS
AND € 2@ MIN. HOLES FOR
ANCHOR DOWEL AS
REQUIRED

© OVER 18° TO 30° FOR 3° WIDE BEAMS *

© OVER 14° TO 26° FOR 4° WIDE BEAMS * © OVER 26° TO 30° FOR 4’ WIDE BEAMS *

TIE ROD HOLES IN THE DIAPHRAGMS AND PERMITTING ONE TIE ROD

TO TIE TWO BEAMS TOGETHER.

©
1 . I @ STEEL TIEROD |
e TREADED BOTH ENDS : |
SN WITH NUT AND WASHER N
N e - AT EACH END.
N AN
-\V N
° — —
T . 47X4"XY3" STEEL fp— ;\\,L‘F ‘ _
NS PLATE WASHER l/ s
; S
B =
O N
12 DEEP BEAM ONLY 37
STAGE 1 STAGE 2

19 FOR BEAMS 17" THRU 27** DEEP
‘I’-Z” FOR BEAMS 33’ THRU 42°* DEEP

.

@

ACCESS HOLES SHALL BE PROVIDED
AS REQUIRED TO PERMIT PLACEMENT
OF WASHERS AND NUTS UNLESS THE
CONTRACTOR ELECTS TO THREAD
BEAMS OVER RODS PROJECTING FROM
BEAMS PREVIOUSLY PLACED. WHEN

USED, HOLES SHALL BE THE SAME SHAPE
AS THE RECESSES SHOWN IN SECTION B-B.
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—=—AFTER TIE RODS ARE TIGHTENED FILL

RECESSES IN FASCIA BEAM FLUSH
WITH FACE OF BEAM WITH
NON-SHRINKING MORTAR.

N\ I\ I\ N\
\ \ \ \

SLEEVE NUT 3 OR 5 LONG, WITH RIGHT HAND THREADS.
(MADE FROM HEX. OR SQUARE STOCK, 15" MIN. ACROSS FLATS)

FOR STAGE CONSTRUCTION

SECTION B-B
(ALL BEAMS)

END DETAILS OF TRANSVERSE
TIE ROD ANCHORAGE

HOLES IN BEAMS FOR TRANSVERSE TIE RODS SHALL
BE NOT LESS THAN 2@ AND NOT MORE THAN 3°@.

DIMENSIONS OF RECESSES IN FASCIA BEAMS AND
SHEAR KEYS AND VERTICAL LOCATION OF TRANSVERSE
TIE RODS MAY VARY FROM THE DIMENSIONS SHOWN
HEREON, SUBJECT TO APFROVAL BY THE DIRECTOR.

OTHERWISE ’w)s

DIAPHRAGM PLACEMENT

PROVIDE INTERMEDIATE DIAPHRGAMS AS FOLLOWS:
SPAN < 50°-0°, ONE DIAPHRAGM
50°-0"< SPAN < 75°-0", TWO DIAPHRAGMS
SPAN > 75°-0”, THREE DIAPHRAGMS

TYPICAL PLANS OF DIAPHRAGMS AND TRANSVERSE TIE RODS

€ ROADWAY

CROWN POINT TO MATCH ROADWAY CROWN

CONSTANT SLOPE ¥s” PER FOOT SLOPE +

‘ SLOPE SIDES OF BEAMS LOCATED AT
6 0 /
FOR ANY WIDTH, UNLESS NOTED 4\[

\ SLOPE BOTTOM OF BEAMS /

PARALLEL TO ROADWAY CROWN
JOINT AT £ ROADWAY

¢ ROADWAY
/ CONSTANT SLOPE ¥ PER FOOT

FOR ANY WIDTH, UNLESS NOTED
H /‘\\ ‘ I or~5nw1557\1

|

‘ ‘

|

|

|

\ LEVEL /
SLOPE BOTTOM OF BEAMS

PARALLE! TO ROADWAY CROWN

SLOPE SIDES OF BEAMS LOCATED AT
gfg/i;/ﬁ/y POINT TO MATCH ROADWAY CROWN
+

JOINT OFFSET FROM § ROADWAY
+ REQUIRED ONLY FOR ROADWAY CROWN SLOPES OF lY4** PER FOOT OR GREATER.

NORMAL CROWN TREATMENT AT & ROADWAY
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NOTES: NOTES: ( CONTINUED) ()
I. STRANDS SHALL BE PLACED AS SHOWN AND SHALL BE DISTRIBUTED 4. FABRICATOR'S SHOP DRAWINGS SHALL SHOW COMPLETE DETAILS OF oA
SYMMETRICALLY OVER THE BEAM WIDTH. STRAND PATTERN AND THE BEAM REINFORCING. g 9
DEBOND LENGTH SHALL BE SYMMETRICAL ABOUT THE VERTICAL € 5. SEE SHEET 4 OF 4 FOR REINFORCEMENT DETAILS, BENDING DI AGRAMS. E
OF THE BEAM. DEBONDED STRANDS SHALL BE IN THE BOTTOM LAYER. AND BEAM SECTION PROPERTIES. S m
2. ALTERNATE TOP STIRRUPS TO LAP BOTTOM STIRRUPS AT EACH END OF EP
BEAM WHERE TWO TYPES OF TOP STIRRUPS ARE PROVIDED. o
3. THE MINIMUM TOP LONGITUDIANL REINFORCING STEEL SHALL BE
. 4-NO. 5 BARS. SEE PROJECT PLANS FOR ADDITIONAL REQUIREMENTS. 3 / 4
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N 1 N COMPOSITE BEAM z
P Y, = LOCATION OF THE NEUTRAL AXIS OF THE NON-COMPOSITE SECTION Ow
ASURED FROM THE EXTR TTOM FIBER (IN)
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* AP BARS SAME SIZE AND NUMBER AS BEAM BARS. HOOKS MAY BE ROTATED FROM b
THE VERTICAL POSITION TO PROVIDE THE REQUIRED CLEARANCE. FROM THE EXTREME BOTTOM FIBER (IN) o g
*+ PROVIDE 6 No. 6 BARS EACH BEAM END IN 48" WIDE BEAMS AND 4 No. 6 BARS c. £ COMPOS] T
O EACH BEAM END_IN 367 WIDE BEAMS. No. 6 BARS SHALL BE LOCATED ON TOP OF ZF T SELTION YoguLus FOR THE EXTREME TOP FIBER OF COMPOSITE
STIRRUPS AND SHALL BE UNIFORMLY SPACED ACROSS THE BEAM.
+ AT THE FABRICATOR'S OPTION, STRANDS MAY BE EXTENDED AND BENT UP IN LIEU OF No. & 2,6 SECTION MODULUS FOR THE EXTREME BOTTOM FIBER OF THE
BARS. 48" WIDE BEAMS WITH A TOTAL OF 12 OR MORE STRANDS SHALL HAVE A MINIMUM COMPOSI TE SECTION (IND)
OF & STRANDS BENT UP. 48" WIDE BEAMS WITH LESS THAN 12 STRANDS TOTAL SHALL HAVE
APPROXIMATELY ONE HALF OF THE TOTAL NUMBER OF STRANDS BENT UP. 367 WIDE BEAMS
WITH A TOTAL OF 8 OR MORE STRANDS SHALL HAVE A MINIMUM OF 4 STRANDS BENT UP.
36" WIDE BEAMS WITH LESS THAN 8 STRANDS TOTAL SHALL HAVE APPROXIMATELY ONE HALF
OF THE TOTAL NUMBER OF STRANDS BENT UP -
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