Case Study: Harford Road over Herring Run
Replacement of Bridge No. BC3212
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Proposed Project Improvements

IAV Q13I4¥3LSIHD

STORM WATER
MANAGEMENT
FACILITY

RELOCATED
HERRING RUN

SIGNALS GREENWAY TRAIL

PROPOSED PEDESTRIAN
UNDERPASS

RETAINING WALL

STORM WATER
MANAGEMENT
FACILITY

RELOCATED

Utility Relocations

HERRING RUN

®* 20-inch Water Main

GREENWAY TRAIL

® Electrical Duct Bank
® Telecom Duct Bank
¢ 8-inch Sanitary Line
¢ 21-inch Storm Drain

HARDFORD ROAD BRIDGE
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I Harford Road Bridge Built 1911

* Maryland Historical Trust
 Maryland Inventory of Historic Properties No. B-4613
 Eligible for inclusion in the National Register of Historic Places

« Direction: replacement bridge shall be as close to the original in
appearance as is feasible.
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Prestressed Concrete Girder Bridge

Cast-in-place
Retaining Wall

. Abutment

B




& Concrete Highlights

Structural Cast-in-place Concrete

®* Mix No. 3 ® Supplier
* Fooftings * Rowen Concrete, Inc.
* Abutment stems
* Pierwalls

_ * Retaining wall stems

B - Mix No. 6

| * Abutment backwalls

* Abutment cheek walls

* Pier cheek walls

* Pier continuity diaphragms

* Bridge deck slab

* Approach slabs T )
* Moment slabs GONCRETE
* Parapets DEC'S'ON-
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& Concrete Highlights

Structural Cast-in-place Concrete

|
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& Concrete Highlights

Mass Concrete

. .
* Applications
i

* Foofings

e  Abutment walls Flioned Pt Gimiiors

Average Alr Temperature = 70°F
Initial Goncrete Temperature = 75°F
Re23% Surface Insulation

5+t by 7-ft Cross Section Caps.
Rowen's Mass Mix No. 6 Concrate

e Pier walls
* Reqguirements

* Thermal conftrol plan

*  Max. concrete temperature of 160° F

* Age-based stepped temperature difference limit
e Controls

 Thermal modeling included in submittal

e Insulation on all surfaces

*  Min. 4 temperature sensors MAKE A = =1/ 523
* Two primary sensors with backup sensors GONCRETE
 Completion of monitoring DECISION.
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e Priaclictad Tarmperature at the ‘Center’ Sensor
= Predicted Termperature al he Side Surface’ Sensor
——— Predicted Temperatine at the Top Surface’ Sensor
- Predicted Temporature Difference
Specified Age-Stepped Temperature Difference Limit
— - Specified 160°F Maximum Ternperature Limil
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Concrete Highlights

Precast Presiressed Concrete

* Prestressed Concrete Girders

8 Girder

Lines

PCEF 32/87 bulb tee girders
133-foot main span
74-foot end spans

PennStress fabricated these girders

OUT-TO-OUT STRUCTURE

5.8

s
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|
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ey

50
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SOUTHBOUND LANE
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EE NOTE 20 (TYP)

200%
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ONSTRUGTION

g O
HARFORD ROAD, POL. wm\
— 8%' DECK SU8

INCLUDING " INTEGRAL

WEARING SURFACE

NORTHBOUND LANE

NORTHBOUND LANE

SEE GIRDER HAUNCH
TABLE THIS SHEET

RAPET INSIDE FACE —~|

‘ ¥ PER FT.

FLo
H,‘/ POST.Si

—

—

1

TEVEL

KGVRDER NUMBER (TYP)

PROPOSED 20" DIA.
WATER LINE

7

PROPOSED ELECTRICAL DUCT BANK

7 SPACES AT 8

CAST-IN-PLACE CONCRETE é
ABUTMENT DIAPHRAGM O
INTERMEDIATE. DIAPHRAGM
U]

PROPOSED
TELECOMUNICATIONS
DUCT BANK

®

PRESTRESSED CONCRETE
PCEF 32 /87 BULB TEE
GIRDER (TYP)

3 FOOT ORNAMENTAL FENCE,
SEE NOTES 17 AND 18 (TYP)

23" DIA CONDUIT, SEE NOTE 14 (TYP)

SDEWALK WITH STRAIGHT BACK PARAPET,
SEE NOTES 13 THROUGH 16 (TYP)

SUPPORT BRACKET FOR BRIDGE MOUNTED
UGHT POST, SEE NOTES 11 AND 12 (TYP)

EAST EDGE OF DECK SLAS

ARCH SPANDREL WALL PANEL
LOCK, SEE NOTE 10 (TYP)

ARCH SPANDREL WALL
PANEL, SEE NOTE 19 (TYP)
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= Concrete Highlights
| Structural Precast Concrete

® Mechanically Stabilized Earth Retaining Wall

* 415-footlong wall
* Reinforced Earth designed and fabricated this wall
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& Concrete Highlights
Architectural Precast Concrete
* Precast Concrete Arch Ribs & Spandrel Walls

* 3-section precast concrete arches

* Fabricated Structural Steel field erection connections
Cast-in-place concrete splices
Precast concrete spandrel walls
PennStress fabricated these elements

HERRING RUN PARK
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i Precast Concrete Arch Rib Construction

£ St | o
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§ Precast Concrete Arch Rib Construction
Arch Springing Bracket — Abutment

MOUNTING PLATE 1,
SEE DETAIL, THIS
DRAWING

BACK GOUGE
(TYP.)

STIFFENER, SEE DETAIL
THIS DRAWING (TYP.- 2
LOCATIONS)

Wi2xi20

€ Wi2xi20

%" DIA. ANCHOR STUD,
4" LONG (TYP)

€ BRACKET CONNNECTION PLATE 1

e BRACKET CONNECTION PLATE 1,
SEE DETAIL, THIS DRAWING

" e
BASE PLATE, SEE
DETAIL, THIS DRAWING

ARCH SPRINGING BRACKET 1 DETAIL
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™ Precast Concrete Arch Rib Construction

Cast-in-place Concrete Springing — Abutment
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Precast Concrete Arch Rib Construction

Cast-in-place Concrete Springing — Pier

HH

6 — #8 ATCH SPRINGING BARS
#8 ARCH
SPRINGING BARS,

6 — #8 ARCH
SPRINGING BARS

EL.123.02

g SR 2R R
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GG
R= 126-0" ARCH SPRINGING BRACKET 1, SEE NOTE 7
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" DIA.PVC SLEEVE, -1 MIN. LENGTH,

2" DA
ORIENTED PLUMB IN FINAL POSITION (TYP)

211"
MEASURED ALONG EXTRADOS
#4[] @ 12" MEASURED ALONG EXTRADOS
PLACE [J PERPENDICULAR TO INTRADOS

[~ #8 BARS, EACH FACE

>

ARCH RIB_BRACKET

CONNECTOR 2, SEE
NOTE 4
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o1
(Tvp)

¢ WOTES
R

ARCH RIB BRACKET

ARC MIDPOINT

CONNECTOR 2, SEE
OTE &

LAP (TYP)

6 - #8 BARS

2" CL MIN. (rvp)
MECHANICAL COUPLER

MEASURED ALONG INTRADOS

" CL M, vp)

#4]

PRECAST CONCRETE ARCH RIB 2 — REINFORCEMENT

SCALE: 1" =1'-0"

T )
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B Precast Concrete Arch Rib Construction

Precast Concrete Arch Rib Field Connection

o
"
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SPANDREL WALL PANEL

6 - #8,ARCH RIB 1
#4 [ ,ARCH RIB 1

Precast Concrete Arch Rib Construction

Precast Concrete Arch Rib Field Connection

ARCH RIB BRACKET
CONNECTOR 1, SEE NOTE 8

ARCH RIB 1, SEE NOTE 5

FIELD SPLICE 1, SEE
DETAIL, THIS DRAWING

HEAVY HEX NUT AND WASHER, SEE
NOTE 10 (TYP)

MOUNTING PLATE 1, SEE NOTE 8 (TYP.)

2J;" DIA. THREADED ROD,
1'-9" LONG, SEE NOTE 10 (TYP.)

ARCH AT ABUTMENT

BLOCKOUT FOR ARCH
SPANDREL WALL PANEL \

#4a @ 12" (TYP), ARCH
SPRINGING BARS ————

6 - #8, ARCH 9
SPRINGING BARS — |

ARCH SPRINGING

BRACKET 1, SEE NOTE 8\

ARCH RIB BRACKET
CONNECTOR 1, SEE NOTE 8

ARCH RIB 1, SEE NOTE 5

FIELD SPLICE 1,
CAST-IN-PLACE CONCRETE

6 — #8, FIELD
SPLICE 1

#8 EACH FACE,

FIELD SPLICE 1

MECHANICAL COUPLER,

SEE NOTE 9 (TYP)
NS 75" MIN.

OR PIER, SEE NOTES 3 AND 4

ARCH SPRINGING BRACKET 1, SEE NOTE 8

NOTE:
ABUTMENT AND PIER
REINFORCEMENT NOT

SHOWN—FOR—CLARITY

LAP (TYP)
6 - #8, ARCH
#8 EACH FACE, SPRINGING BARS

ARCH SPRINGING BARS ARCH_SPRINGING, SEE

NOTES 3 AND 4

NOTE:
REINFORCEMENT NOT SHOWN FOR CLARITY.

FIELD SFPLICE T UETAIC

ARCH RIB_TO ARCH SPRINGING CONNECTION DETAIL

SCALE: 1" =1'-0"

SCALE: 1" =1'-0"
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B Precast Concrete Arch Rib Construction

Cast-in-place Concrete Arch Rib Field Splices
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Precast Concrete Arch Spandrel Wall
Deck Slab Overhang and Arch Spandrel Wall Panel Lock
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24" P SPACED AT 12, SEE NOTE 8

SIDEWALK REINFORCEMENT (TYP.)

| FORM HANGER, PARAPET REINFORCEMENT
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K 2"CL
PRESTRESSED (TYP)
CONCRETE GIRDER

WALL PANEL LOCK

ED AS SHOWN

¥ E)(lFANS\ON 1 EXPANSION
JT. MATERIA JT. MATERIAL
L7 10"
’ SPANDREL
WALL PANEL
DECK SLAB 18"

WALL PANEL LOCK

ARCH SPANDRELSC\/,\VLQI;;}EAyEL LOCK DETAIL MAKE Aé@
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Precast Concrete Arch Spandrel Wall

Precast Concrete Arch Spandrel Walls

s
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3.FOR ADDITIONAL LOCATIONS OF SECTION D4-04,SEE DWG, S2.76
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Precast Concrete Arch Spandrel Wall

Precast Concrete Arch Spandrel Walls
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Precast Concrete Arch Spandrel Wall
Deck Slab Overhang and Arch Spandrel Wall Panel Lock
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SIDEWALK

#5,1-6" LONG,
WITH MECHANICAL SPLICE
24" P SPACED AT 12, SEE NOTE 8

SIDEWALK REINFORCEMENT (TYP.)

| FORM HANGER, PARAPET REINFORCEMENT
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& Precast Concrete Arch Spandrel Wall

=S

Cast-in-place Concrete Arch Spandrel Wall Panel Lock
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IXIMATE _EXISTING _AND PROPOSED GROUNDLINE AT THE WEST SIDE_OF THE BRIDGE
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Case Study: Harford Road over Herring Run
Replacement of Bridge No. BC3212
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