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DISCLAIMER

The contents of this report reflect the views of the authors, who are solely
responsible for the facts and accuracy of the data and the opinions, findings, and
conclusions presented herein. The contents do not necessarily reflect the official views
or policies of the Roadside Safety Pooled Fund, The Texas A&M University System, or
the Texas A&M Transportation Institute (TTI). This report does not constitute a
standard, specification, or regulation. In addition, the above listed agencies/companies
assume no liability for its contents or use thereof. The names of specific products or
manufacturers listed herein do not imply endorsement of those products or
manufacturers.
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Chapter 1. INTRODUCTION

Since the adoption of the American Association of State Highway and
Transportation Officials (AASHTO) Manual for Assessing Safety Hardware (MASH)
standard, many concrete bridge rails have been designed and evaluated. These bridge
rail systems are often tested with an open joint in the barrier to simulate joints that may
be present in actual bridge rail installations. The test vehicles are often impacted at or
near these open joints to evaluate critical loading scenarios and the possibility of vehicle
snagging on the opening. However, there can be joints with larger openings that what
was evaluated in the full-scale crash test. This project aimed to develop guidance and
recommendations for state DOTSs to address these situations.

1.1. OBJECTIVE

The purpose of this research was to evaluate concrete bridge rail systems
according to MASH evaluation criteria. The goals are to

1. Determine the width of the concrete bridge rail joints that maintain MASH
compliance for the bridge rail system.

2. For widths of concrete bridge rail joints not meeting MASH compliance:

a. Determine if having compression joint material would prevent vehicle
snagging and result in MASH compliance.

b. Determine details of cover plate and attachment to prevent vehicle
snagging and result in MASH compliance.

1.2. BACKGROUND

The 2016 MASH edition is the latest in a series of documents that provided
guidance on testing and evaluation of roadside safety features (1). The original MASH
document was published in 2009 and represents a comprehensive update to crash test
and evaluation procedures to reflect changes in the vehicle fleet, operating conditions,
and roadside safety knowledge and technology (2). The MASH documents supersede
the National Cooperative Highway Research Program (NCHRP) Report 350,
‘Recommended Procedures for the Safety Performance Evaluation of Highway
Features” standards (3).

The Federal Highway Administration (FHWA) issued a January 7, 2016, memo
mandating the AASHTO/FHWA Joint Implementation Agreement for MASH with
compliance dates for installing MASH hardware that differ by hardware category. After
December 31, 2019, all roadside safety devices must have been successfully tested
and evaluated according to the 2016 MASH standard edition. FHWA will no longer
issue eligibility letters for highway safety hardware that has not been successfully crash
tested according to the MASH edition evaluation criteria.
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Various concrete bridge rail systems have been tested and evaluated according
to MASH since its implementation (4). These systems are often installed with an open
joint in the concrete bridge rail to represent field conditions with open joints. The crash
test vehicles are often impacted near the joint as this is often the critical location for
structural loading and potential vehicle snag. Figure 1.1 shows an example of a 2-inch
joint opening in a vertical concrete bridge rail system.

Figure 1.1. Example of Joint Opening in Concrete Bridge Rail (5).

The concrete bridge rail systems tested and evaluated according to MASH
typically include joint openings between %2 to 2 inches. Bridge rail systems with larger
joint openings have not been evaluated according to MASH. State DOTs do encounter
situations with bridge rail systems having joints larger than 2 inches. They do not have
clear guidance on the acceptance of these situations for MASH evaluation criteria.
There is potential for components of the vehicles to snag on the joint opening during
impact, which may cause excessive occupant risk indices. The solution is often to
install a cover plate across the joint or use compression fill material to prevent vehicle
snagging. This additional installation step may require additional time and resources.

The Midwest Roadside Safety Facility did develop cover plate details for a
concrete bridge rail system with a 6-5/8 inch joint opening (6). The system was tested
and evaluated according to MASH Test 5-12 as the main purpose was to evaluate the
structural adequacy of the cover plate.

1.3. SURVEY

A survey questionnaire was distributed to members of the Roadside Safety
Pooled Fund. The goal of the survey was to gather information on details such as joint
widths, filler materials, and cover plates currently being used by state DOTs. The
following questions were included in the survey:

1. What is the maximum width that your agency allows for joint openings in
concrete bridge rail systems?

2. Does your agency use compression/filler material for joint openings in
concrete bridge rail systems?

3. What type of compression/filler material does your agency use?

TR No. 619651-01 2 2024-01-12



4. Does your agency use cover plates for joint openings in concrete bridge rail
systems?

What is the specified minimum joint opening width for using a cover plate?
Please provide standard details for the cover plate and attachment to the
concrete bridge rail system.

oo

A total of twelve responses were received from state DOT personnel. The
maximum width for joint openings that agencies allow ranges from two inches to five
inches.

Six of the twelve states indicated usage of filler material. Appendix A includes
some state standard details for the use of filler material. The types of materials used
varied amongst the states and are summarized as follows:

e Elastomeric compression seal
e Silicone seal

e Expansion joint strip seal

e Rubberized flexible joint filler
e Backer foam

e Bituminous joint sealer

e Preformed joint filler

e Expanded Polyethylene

Eleven of the twelve states indicated usage of a cover plate for joint openings.
The details of these cover plates varied and many states design the cover plate on a
project-by-project basis. Appendix B includes some of the details which were provided
by the states. General characteristics of the cover plates are summarized as follows:

e Steel plate, 3/s inch thickness minimum
e Flat head countersunk screws
e Six inches of minimum overlap with concrete barrier

e Recessed into concrete barrier

TR No. 619651-01 3 2024-01-12






Chapter 2. COMPUTER SIMULATIONS

This chapter presents the details of the modeling and simulation effort related to
the evaluation of open joints in concrete bridge rail systems. Different concrete bridge
rail profile shapes (e.g., F-Shape) and rail heights were considered for the evaluation of
the open joints. The research team utilized finite element (FE) simulations to aid with
the evaluation of the systems according to MASH TL-3.

2.1. MODEL

FE models of the concrete bridge rail systems were developed for evaluation
according to MASH TL-3. The models consisted of a vertical shape, single slope (10.8-
degree slope), F-Shape, and NJ-shape concrete bridge rail. Each concrete barrier was
modeled using rigid material representation. The rigid material assumption was made to
reduce simulation run time and focus the simulation efforts on potential vehicle snag
with an open joint. The intent of the simulations was not to evaluate structural
adequacy of the concrete bridge rail systems. Figure 2.1 shows the bridge rail models
(32-inch height) with an open joint.

_y Wy

(a) Vertical (b) Single Slope
(c) F-Shape (d) NJ-Shape

Figure 2.1. Concrete Bridge Rail Models.
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2.2. SIMULATIONS

All simulations were performed using the finite element method. LS-DYNA,
which is a commercially available general purpose FE software, was used for all the
analyses. An 1100C small car and 2270P pickup truck vehicle model were used for the
simulations. Figure 2.2 and Figure 2.3 show the vehicle models.

Figure 2.2. FE 1100C Small Car Vehicle Model.

Figure 2.3. FE 2270P Pickup Truck Vehicle Model.

The research team performed impact simulations using MASH Test 3-10 and 3-
11 impact conditions. This involves the vehicle models impacting the bridge rail system
at an impact speed and angle of 62 mi/h and 25 degrees. The vehicle impacted the
bridge rails with the centerline of the front impact side tire aligned with the downstream
edge of the open joint. Figure 2.4 shows an example of the impact setup. This impact

TR No. 619651-01 6 2024-01-12



location was selected to maximize the potential for the vehicle wheel snagging on the
bridge rail joint opening.

Figure 2.4. Example of Impact Location (Vehicle Parts Removed for Clarity).

The initial simulations were conducted with MASH Test 3-10 impact conditions.
The small car vehicle impact was expected to have higher occupant risk values due to
excessive snagging on the open joint. MASH Test 3-11 impact simulations were also
performed once the critical barrier shape, height, and joint width were determined.

2.2.1. Critical Concrete Bridge Rail Profile Shape and Height

Prior to evaluating different open joint widths, simulations were performed to
determine the critical barrier profile shape and critical barrier height. Once determined,
the critical barrier profile shape and height would be used to evaluate different joint
opening widths.

MASH Test 3-10 simulations were conducted on each of the barrier profile
shapes. The height of each barrier was 32 inches and the joint opening was 4 inches.
Figure 2.5 shows sequential images for the single slope concrete bridge rail. The
overall behavior of the small car vehicle was similar during impact with the other barrier
shapes.

Figure 2.6 shows the maximum vehicle snag on the bridge joint for each concrete
bridge rail. Table 2.1 summarizes the occupant risk results for each concrete bridge
rail. The vertical concrete bridge rail resulted in the highest longitudinal OIV value.
Thus, it was selected as the most critical barrier profile shape.

TR No. 619651-01 7 2024-01-12
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0.6s 0.6s

Figure 2.5. Sequential Images for MASH Test 3-10 Simulation — 32in Single Slope
Bridge Rail with 4in Joint Opening.

0.2s
04s
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(c) F-Shape
Figure 2.6. Front Impact Side Tire at Maximum Snagging with Bridge Rail Joint
(Transparency Added).

(d) NJ-Shape

Table 2.1. Occupant Risk Results for Concrete Bridge Rails.

Vertical | Single Slope | F-Shape | NJ-Shape

OIV, Longitudinal | 55 5 20.7 16.7 18.1
(ft/s)

OlV, Lateral (ft/s) 31.0 28.9 29.5 27.4
RDA,

Longitudinal (q) 3.0 5.5 -11.4 -8.1
RDA, Lateral (g) -11.4 -14.4 -13.4 -11.2
Roll (deg) -4.6 35.6 17.2 -6.4
Pitch (deg) -6.2 7.3 -9.1 9.9
Yaw (deg) 38.4 33.4 39.2 42.3

An additional simulation was conducted with a 54 inch tall vertical concrete

bridge rail to determine the critical barrier height. Table 2.2 summarizes the occupant

risk results for the two vertical concrete bridge rails. There was not a significant

difference between the two bridge rail heights but the 54 inch vertical concrete bridge

rail did result in a higher longitudinal OIV value. Thus, it was selected as the most

critical barrier height.

TR No. 619651-01

2024-01-12




Table 2.2. Occupant Risk Results for Concrete Bridge Rail Heights.

Vertical — Vertical —

32inch 54inch
OlV, Longitudinal
(ft/s) 25.2 25.5
OlV, Lateral (ft/s) 31.0 304
RDA,
Longitudinal (g) 3.0 4.2
RDA, Lateral (9) -11.4 -11.6
Roll (deqg) -4.6 -5.2
Pitch (deg) -6.2 -6.7
Yaw (deq) 38.4 36.6

A 54 inch tall vertical concrete bridge rail was determined to be the most critical
bridge rail shape and height for vehicle snagging and occupant risk metrics. This
system showed satisfactory performance with a 4 inch open joint. The next step was to
evaluate other bridge rail joint openings.

2.2.2. Open Joints

Evaluation of a 4 inch open joint in concrete bridge rails showed satisfactory
performance for MASH Test 3-10 evaluation criteria. Computer simulations were
conducted to evaluate a 6 inch and 8 inch open joint with a 54 inch tall vertical concrete
bridge rail.

6 inch Joint Width

MASH Test 3-10 was conducted on a 54 inch tall vertical concrete bridge rail with
a 6 inch open joint width. Figure 2.7 shows sequential images of the impact event.
MASH Test 3-11 was also conducted for this concrete bridge rail system. Figure 2.8
shows sequential images of the impact event. Table 2.3 shows the occupant risk
results for both simulations runs.

During the MASH Test 3-10 simulation, there was observed occupant
compartment deformation due to the wheel snagging on the joint opening and pushing
back into vehicle. Figure 2.9 shows the wheel and vehicle damage after impact with the
bridge rail. The deformation value was 4 inches in the toe pan region which is below
the MASH limit of 9 inches.

TR No. 619651-01 10 2024-01-12



0.2s 0.2s

0.6s 0.6s

Figure 2.7. Sequential Images for MASH Test 3-10 Simulation — 54in Vertical
Bridge Rail with 6in Joint Opening.
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Figure 2.8. Sequential Images for MASH Test 3-11 Simulation — 54in Vertical
Bridge Rail with 6in Joint Opening.
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Table 2.3. Occupant Risk Values for 54in Vertical Bridge Rail with 6in Joint

Opening.
MASH MASH Test

Test 3-10 3-11
OlV, Longitudinal
(ft/s) 26.5 25.3
OlV, Lateral (ft/s) 29.2 27.8
RDA,
Longitudinal (g) 38 43
RDA, Lateral (9) -7.9 -12.8
Roll (deqg) -6.1 -5.5
Pitch (deq) -6.9 5.3
Yaw (deq) 39.6 35.0

Figure 2.9. Wheel and Floor Pan Deformation after Snagging — 6in Joint.

Overall, the system showed satisfactory performance for MASH TL-3. Thus, a 6
inch joint opening in a concrete bridge rail would be considered acceptable for MASH
TL-3 compliance.

8 inch Joint Width

MASH Test 3-10 was conducted on a 54 inch tall vertical concrete bridge rail with
an 8 inch open joint width. Figure 2.10 shows sequential images of the impact event.
Table 2.4 shows the occupant risk results for the simulations run. There was observed
occupant compartment deformation due to the wheel snagging on the joint opening and
pushing back into vehicle. Figure 2.11 shows the wheel and vehicle damage after
impact with the bridge rail. The deformation value was 12.5 inches in the toe pan region
which exceeded the MASH limit of 9 inches.

TR No. 619651-01 13 2024-01-12



0.2s

0.6s

0.6s

Figure 2.10. Sequential Images for MASH Test 3-10 Simulation — 54in Vertical

Bridge Rail with 8in Joint Opening.

Table 2.4. Occupant Risk Values for 54in Vertical Bridge Rail with 8in Joint

Opening.
MASH
Test 3-10
OlV, Longitudinal
(Ft/s) 32.7
OlV, Lateral (ft/s) 28.8
RDA,
Longitudinal (g) 47
RDA, Lateral () -6.9
Roll (deg) -11.0
Pitch (deq) 7.2
Yaw (deq) 37.5
TR No. 619651-01 14
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Figure 2.11. Wheel and Floor Pan Deformation after Snagging — 8in Joint.

Overall, the system showed unsatisfactory performance for MASH Test 3-10.
Since the system showed unsatisfactory MASH Test 3-10 performance, MASH Test 3-
11 was not conducted. Therefore, an 8-inch joint opening in a concrete bridge rail would
not be considered acceptable for MASH TL-3 compliance. Alternative solutions are
needed to protect joint openings 8 inches or greater. These are discussed in the next
section.

2.2.3. Joint Protection Alternative Solutions

Joint Filler Material

Joints in bridge decks and bridge rails are often filled and sealed with a material.
These materials can range in type, specification, and usage. These joint fill materials
offer many advantages when used with bridges. One advantage is the protection of
open joints during vehicle impacts.

A simulation was conducted to evaluate the effect of filler material with an open
joint on MASH TL-3 compliance. As demonstrated previously, an 8-inch open joint
leads to unsatisfactory MASH TL-3 compliance.

Figure 2.12 shows a 54 inch vertical concrete bridge rail with an 8 inch open joint
and filler material. The filler material was modeled using MAT_057-
LOW_DENSITY_FOAM. The properties were obtained using MatWeb material
information (7) and were selected on the lower end of the spectrum.

TR No. 619651-01 15 2024-01-12



Figure 2.12. Joint Opening with Filler Material.

MASH Test 3-10 was conducted on a 54 inch tall vertical concrete bridge rail
with an 8 inch open joint width and filler material. Figure 2.13 shows sequential images
of the impact event. Table 2.5 shows the occupant risk results for the simulations run.
There was no observed occupant compartment deformation with the filler material.

TR No. 619651-01 16 2024-01-12
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04s

0.6s 0.6s

Figure 2.13. Sequential Images for MASH Test 3-10 Simulation — 54in Vertical
Bridge Rail with 8in Joint Opening and Filler Material.

Table 2.5. Occupant Risk Values for 54in Vertical Bridge Rail with 8in Joint
Opening and Filler Material.

MASH
Test 3-10

OlV, Longitudinal
(Ft/s) 19.8
OlV, Lateral (ft/s) 31.0
RDA,
Longitudinal (g) 3.2
RDA, Lateral (g) -19.0
Roll (deqg) -5.9
Pitch (deq) -5.2
Yaw (deq) 41.4

Overall, the system showed satisfactory performance for MASH Test 3-10.
Thus, the use of joint filler material should be considered an acceptable solution to
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protect open joints during vehicle impacts. For reference, some examples of the use of
filler materials and details being used by state DOTSs are included in Appendix A. The
use of any general filler material should be considered acceptable from a MASH
crashworthiness material. A list of filler materials currently being used by some state
DOTs can be found in Section 1.3 of this report.

Cover Plates

Another method in which bridge rail open joints are protected is the use of steel
cover plates. There are different types of designs for the use of cover plates and can
vary based on the site and project needs. Full-scale crash testing was previously
conducted on a concrete bridge rail system with a steel cover plate (6). The crash was
performed according to MASH 5-12. The cover plate provided adequate protection of
the opening. While the small car and pickup truck crash tests were not conducted, the
use of a cover plate should be considered an acceptable solution for protecting joints
and maintaining MASH TL-3 compliance. For reference, some example cover plates
details being used by state DOTs are included in Appendix B.

TR No. 619651-01 18 2024-01-12



Chapter 3. CONCLUSIONS

3.1. SUMMARY

Bridges are often constructed with open joints in the deck and bridge rail.
Guidance was needed to determine when these joints can be left open and still maintain
MASH compliance.

To evaluate a variety of concrete bridge rails and open joints, finite element
computer simulations were performed. The computer simulations performed
represented MASH Test 3-10 and 3-11 impact conditions. The results were evaluated
according to MASH TL-3 longitudinal barrier criteria.

The concrete bridge rail shapes considered in the evaluation were vertical, single
slope, F-Shape, and NJ-Shape. The range of heights considered were 32 inches to 54
inches.

The simulations indicated satisfactory MASH TL-3 performance for concrete
bridge rails with a 4 inch and 6 inch joint opening. Minimal wheel snagging was
observed during the simulations with the 4 inch joint opening. Moderate wheel
snagging (i.e., half of the wheel engaged the blunt end) was observed during the
simulations with the 6 inch joint opening. However, the MASH TL-3 evaluation criteria
was still met.

The simulations indicated unsatisfactory MASH TL-3 performance for concrete
bridge rails with an 8 inch joint opening. The front impact-side tire experienced severe
snagging on the blunt end of the bridge rail and the occupant compartment deformation
exceeded the MASH limits.

Additional simulations were conducted to evaluate the effect of a filler material for
the 8 inch joint opening. The use of filler material indicated satisfactory performance for
MASH TL-3. Thus, it should be considered an acceptable alternative to maintain
crashworthiness with large joint openings.

3.2. GUIDELINES

Recommendations were prepared for the implementation of the results found in
this research study.

First, concrete bridge rails with a vertical, single slope, F-Shape, and NJ-Shape
profile and an open joint up to 6 inches should be considered acceptable for MASH TL-
3. The use of joint filler material or a cover plate would improve the crashworthiness of
the system and reduce tire snagging.

Second, concrete bridge rails with a vertical, single slope, F-Shape, and NJ-
Shape profile and an open joint greater than 6 inches require the use of filler material or
a cover plate to maintain MASH TL-3 compliance. Based on current state DOT details
and designs, the steel cover plate should meet the following recommendations:

1. Minimum thickness of 3/g inch
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2. Bolts or screws which do not protrude beyond the traffic face of the barrier.
3. Recessed into concrete barrier

Other details of the cover plate may be designed based on site and project
needs.
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APPENDIX A. EXAMPLES OF STATE DOT JOINT FILLER MATERIAL
AND DETAILS
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PARAPET PLATES, SIDEWALK PLATES, AND HARDWARE SHALL BE PAID AT THE
UNT PRICE BID FOR

STSP "EXPAMSION DEVICE MODULAR', LF,
BATSTEEL RENF, I DECK AND_CONC. DIAPHRACH. SHELL BE RESPACED 15
NECESSARY T0 ALLOW PLACEMENT OF JOINT ASSEWELY. TOP TRAN:
B,HS -\DJ#LE‘IT TO MOD. JT.. TO SE CUT AND PLACED SETWEEN JT.hJPPdRT

MODULAR EXPANSION
JOINT DETAILS

- SKEWS

- PRESTRES!
450", 54

STM\DARD COVER

-20R3 LE_L MODULAR EXPANSION JOINTS
- STEEL GIRDER BRIDGES
ED_GIROER BRIDGES (70", 36W",
" T2W' AND B2WN" SECTION)

BUREAU OF

''STRUCIURES

DATE:

seerovens Laura Shadewald

=23




APPENDIX B. EXAMPLES OF STATE DOT JOINT COVER PLATE
DETAILS

TR No. 619651-01 29 2024-01-12
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B.1. CALTRANS

JOINT SEALS DETAILS

Min [ RADIUS TO BE 4 TIMES UNCOWFRESSED
CONCRETE WIDTH OF SEAL OF AS RECOMMENDED BY THE CONCRETE
BARRIER MANUF ACTUSER, WHIGHEVER 15 GREATER — AIER
\

(8]
~
| [W LIEU OF SAW CUTTIMNG, A _1
- = THIS AREA MAY BE BLOCKED _f
OUT aND RECONSTRUCTED - |
T WATCH saW CUTTIN |

0N BOTH &

M
Q
E
[
/
S A
™

Al Al

PLAN OF JOINT (SKEW PLAN OF JOINT (SKEW > 207)

I~
O]
o

o

" FILLET
{LUBRICANT ADHESIVE}

A" RADIUS A AE\.'EL:

FRIME CONCRETE
CONTACT SURFACES
WHEM REQUIRED BY
WaNUFACTURER

=
@

[LLUSTRATION
OF PREFORNED
ELASTOMERIC
JOINT SEAL

2" Min

MR 3 1)

¥

*—GLAZED POLYETHYLENE FOAM OF
GLAZED OPEN CELL BACKER ROD.
UNCOMPRESSED WIDTH/DIAMETER
TO BE 25X GREATER THAM
ACTUAL CGROCVE WIDTH.

#3 BAR

TYPE A SEAL TYPE AL SEAL TYPE B SEAL

Langitudinal jaints anly uovemant ronge { 2"

UPTURN DETAIL

@ DRILL %" HOLE THRU
N SEALER AND CUT TO HOLE

COBNTURN CETAIL
1’_‘/ i.
\

RADIUS AS REOQUIRED
FOR SMOCTH BENWD

DETAIL A

SEAL Y\

TOP OF

#3 BAR

TYPE B JOINT SEAL

IN MINIMUM WIDTH POSITION (Wg)

Wovement range:

WATERSTOP

(1) Moke smooth cuts from the bortom of seal 4o 144" cleor of
= top leaving ot lecst one complete cell betwesn +he of
the cut and top of the seal, When necessary cut back of

PLANS AFPROWAL DATE
T STATT OF Cal SRS 38 ITF GFFICERE
o

155

2

23

ATHTT TwAlL NOF O BTSANSONS 0T

T e o
COPOES OF s ALAY SNECT,

all contralling field dimensions before
ardaring o fabricatiing any matarial,

seal to slear conduit and round openings.

Type & -

(&) WR [movement range) as

(8) other depths must be cpproved by the Engineer.
—

Deptn of sawcuts
Type A - Depth to be 2" minimum.
Septh to be equal to or grecter than the
depth of secl megsured along the contact
surface, when compressed to minimam
wiatn position (W) plus dimensions shown,

TOF OF DECX OR MIDTH @
| TOF OF HEADER —
|
BEWD A5 PER DETAIL & - ..
BEND SEAL AS SHOWN, 6" Win, EXPAMDED /e™ BEVEL
ROUND OFENINGS LOW END OF SEAL OMLY SOLYSTYRENE
BEND AS PER DETAIL A {u Max
h[l‘.(\lE'\:\
HARDBO0ARD
PPGTE['TICh
QW CONC
PL&\.EHENT S]DE.
— - i 'e" NOTE:
T WATERSTOP — verit
N WHEN REQUIRED WATERSTOP / FORMING DETAIL SAWCUT DETAIL 3
EBGE OF G1RDER WHEK REQUIRED _— _—
NOTE: EDGE OF GIRDER
- N f — TOP OF SEAL |\|:|TE3=
Type B seal shown. Type A secls to comform +o the general path of seal shown,
cuts for oending not reguired, Bend Type A seals 3" up inte curb or barrier rail ,f_rﬂLL n.H LE
an enly the |ow end of the sedl. AMD REMOVE WEDGE
COMCRETE EBARRIER AND SIDEWALK CONCRETE BARRIER L"'j]: L

(E) Cover sidewalk jaint with expen
- Jol

Sowcut groove widths shall be as erdered by +he Engineer.

shown on otrer plon sheets,

n jeirt armor.

12-98 NVY1d QHVANVY1lS €202

(MAXIMUM MOVEMENT

DEFARTWENT OF TRANSPORTATION

Expans armor detalls shown an other plon s
DIMENSIONS " OF JOINT REQUIRED
MOVEWENT RAMGE "’ DIMENSION

i) BAIDGE DECH CONCRETE FLACED
s TPE FaLL-
L4 WINTER | coomyis | SUMMER
ALL EXCEPT | Ly Lo N
n CIP/PS i 1 ¥4
CIP/PS 1" 1" "
»
ALIEuEﬁEE T e " )
1
CIP/PS " " "
ALL EXCEST " .. e
CIF/PS ! % 2
CIP/PS H" " I
ALL EXCEFT .. w Lo
o CIF/FS # # 7
CEs | i | e v
STATE OF CALIFORNIA

JOINT SEALS

RANGE =

MO SCALE

2")

[ B6-21 |
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" % B" ANCHOR STUDS

f SHEET

8 ANCHOR

. . e
&y aly 4'%" STAGGERED ON B nE" sonon =T Cect of BemRiER
CENTER, Typ (6" LONG IN OVERHANG) ® LOW SIDE—
e 1" win, ,.-" \
A 3wNexl e S O-
i . P *, [n]
[Ny - /
] J/ ’3)
I A
: / o
X /
[ ’\f |
| \\ 1
' e BEVEL, |
y Typ ! !
) g
S
e
FACE OF | l
BARRIER | L !
@ HIGH J = A4
SIDE —— / STEEL EDGE
MEMBER
{ a— e L N
SKEW > 20° A .
PLAN “-— FACE OF BARRIER SKEW ¢ 20
JLa A S @ LOW SIDE
(Ch B PLAN
10" 5" LRSS
STEEL B w2 o
BARRIER JOINT INFORMATION A’ DIMENSIONS
" oK an WOVEMENT
2‘17-- - . 114" 8 HOLE FOR LOCATION | RaNGE SKEW winter | SPRING | suuwer
— - COUNTERSUNK %"# (MR |
£2 ANCHORAGE. PLACE
ANCHOR BOLTS ON
APPROACHING
TOP OF TRAFFIC END
DECK -
™ Vi GAP
'y
TYF - -
FAVING -
MOTCH OR| RN
CLOSURE I STEEL R BARRIER —
LMITS EIF %" oxes" X8
Vo
win, . e AP
Tye \ _—— STEEL EDGE
- MEMBER -~

i

SCHEMATI
STEEL EDGE M

RO SCALE

TiC
EMBER

NOTES:Z

1.
2.

3.

Alternatively, fillet or cemplete penetration welds may be used ot anchor studs,
Alternate types of anchor studs Moy be permited aubject to the outherization

by the Engineer,

Joint seal casembly to be used in conjunetion with clesure pour.
Closure pour shall not be ploced until final ceck surfoce

sheets for limits).
is within the tolerances apeeified,

prerT e T ere [T il Fie [oeets

FECISTERED CIVIL EMCIMEER

FLANE APFROVAL DATE

. Grars af Catfarni o e arfioes or ageis
e oo e fi I
comteTeni o duae coed ar S i s,

e deisterw O gl for_te project B comouna e g adectin

(See other

slepe in deck and at

Use jeint ot crewn ef rootway, of ony erange in trongverse

Al metal

ehanges in horizental direstion, Place other jeints ot or neor lanes.
parts te be painted or galvonized ofter fobrication,

and ahall be
ot al lowsed,

Use install

Sheet Mecprene shal | be fobricated in one continuous piece
te bend areund cormers, Field gplices of the necprene are

Insert gssently or expansion anchorage for 3° x 1%" bolta.

bolts extended V3" minimum past nut and coat with bong bredier, after eoncrete
instal | HS bolts ang sheet neoprene.,

mos cured, remove inatal lotion belts,
Use sidewalk detail at all sidewalk joints. Use barrier detall low sicde
sices if the roooway is crowned, or if tre difference

in elevation between tre

faoricated

atien

at beth

ends of the seal is 6 inches or less,

agy gy ore the trermal expansion coefficients for concrete ond steel respectively.

Anchor studs shall conform to ASTM A108.

HOTE:
- SHALED AREAS
T0 BE WELDED

BAR 27 X 4" % 8"
CENTERED & BOLTS,
~~ WITH %" @ HOLES

e GaAR

e S NEOPRENE —~ ) 51I|I.||§5. L
/N OVERWANG AREA] Y
HORMAL TO JOINT _"0' i STAGGER AS SHOWN — o _,.f_\_‘
A " EXPANDED POLYSTYRENE, ANCHORAGE, |
" @ MRKIMUM TEMPERATURE, MATCH EXISTING JOINT SEE NOTE 6
EXACT WIDTA 10 BE DETERUINED  WIDTH FOR CLOSURE POLR !
SECTION A-A HIGH SIDE LOW SIDE : T -
Ly BARRIER DETAIL SIDEWALK DETAIL SCHEMATIC  SCHEMATIC -
* 70 SET MINIULM JOINT OPENING “W' = et = ware FIELD SHOP —. rﬁ/ s
{ "+ [idox Str temperature in °F |-(octual Str tempercture in °FlIM(a_ or o ](12}(contributory L in fest) WELD DETAIL WELD DETAIL b o
Mo SCALE W SCALE SECTION B-B
Y™ Minimum & = P
ac * 0,0000060
\ ez » 0.0000065
BRTCCE STARGARC DETAILS STATE OF ===-""STRIP JOINT SEAL
T W T ASSEMBLY
TR CALIFORNIA |\ o N eavices e "
S = DEPARTMENT OF TRANBPORTATION MAXIMUM MOVEMENT RANGE = 4
;;:m;‘ I ASITS =3 ST GAE RO = AR ¥ I l. I l; I I, %Ln NMBER & PHASS CONTRACT W% | [ pp— i»m’| .M|.:.:I:|-,nf|lim i <
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ce

G R
- - — |
Ve" ¥ 3" FLATHEAD Cam - o 1p R " pr— 1" AT MAxTwulk TEWPERATURE —
SCREWS WITH INSERT : - LR S R T B - - T FEGTSTERED CIVIL ENTINEER DRTE, 1ro oy
ASSEWILIES - Tef 4 FOR SPACING, SEE HIGH SIDE . | END OF CONCRETE BARAIER o 3
oy CONCA o 2 CONCRETE BARRIER ~ F— " STEEL FLATE SARRIER f \5
—~ V" RECESS IN CONCRETE BLOCKOUT 14 BARRIER 4" X 12" WIDE BACKING PLATE - ? :l
TO ACCEP SEAL FLANS APFROWAL DATE i)

CEPT JOINT SEAL 0N BOLTED SI0E OMLY. T
ASSEMBLY AND r.NCI'kHr.L.E-i (/4" GA® ON WoW BOLTED SIDE) I:',EE]IIE:E)ES L

——— 5" Clr UNDER PLATES | Ju
2 ——#5_[.! @6, Tot § EACH

SOINT SEAL —— ~
I R W A FEle

B Min— N / —

&
e Shate o Covifaria g Tfy of Ve ar gpenis
ST 3 ruponiiie Tor e sy o

o !

LINITS OF V4" RECESS

e el rarad Ciwl Dogineer v e fratact Gt reapmaioe for e
o oer g leeeion " e Sompninr e one ity monleevions snoee,

Loy
) - JOIMT SEAL aSSEwOLr EDGE SERu, S8EAM FOR N
~A) \ ; ANCHORAGE NOT SHOWN B Y R o
HIGH SIDE OF DECK / LOW SIDE OF DECK

ELEVATION A-A

SEAL INSTALLATION

N
JOINT INFORMATION "a" OIMENSTONS
| WOVEMENT : .
T \ LOCATION ALTING | skew | winTeR | SPRING | sumwes
-r-) II [ & FALL
. 1
s |
1
i -

______ - N \ #T— f—1 !
T T ! -
| H \ /‘?\\.._H. 5

#5 1 80" Tot 4 ; .
' EACH SIOE OF JOINT— 1 w = noTE: .
- I| II e L . L For details not shown, see Project Plons
4 1 4 _ #3 % 1-0" Tot 2 |
tr | | =L EACH SIDE OF JOINT — \__ﬁ?_lu—t { t e td
PR il

! ! ._q
H !
! [ ! \
Lz "~ 1 CoNCRETE BasAIER '
NOTES o AL
) "ot or oee Jeincamral, e 10 addition
=
PLAN - DECK JOINT SECTION”BGIB
Vo = 10" 3

SEE "DETAILL 0"—.

2egn
e
OFTIONMAL CONSTRUCTION 1°-g" -

’ T - g by
JOINT LOCATION ——___ | e =
14" % 6" KEY .
IN GVERHANG — Y Tat 7

-

%, . o -
A A

| . | _ e DECK OVERHANG AT HINGE

[Z72] tngicotes joint seal ossembly blockout DETAIL D
SECTION C-C

¢T-10-v20¢

ERIDCE STANDARD DETAILS BRIDSE b
AT STATE OF DIVISION OF JOINT SEAL - HINGE DETAILS
B0 | ewnam (BRI CALIFORNIA | cyangzping services F=r=z] -
il e Lk S BEPARTHENT OF TRANSPORTATION MOVEMENT RANGE GREATER THAN 4
peter 1 Pt ' e " " T T T hiTs v
o e R = Y TN FLOTTE =2 T WA AR = Ea R cll l- l; l, FROJECT WMSER & PHASES CONTRACT MOy =
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prer] coury | mours | AT BIERES [MEETINEER
- —— ]
!-"z;I c.!" FLﬂHEa.‘h Cap r = \f4" AECESSED STEEL FLATE S4RRIER, ) T
VSRR LT T GALVANIZE AFTER FARRICATION J: Foft SPACING, SEE HIGH SIDE 7 1" AT MAKIMUM TEWFERATURE | FECISTERED CIVIL ENCINEES B‘W‘“'*ﬁ'\
~ /4" RECESS IN CONCRETE $|0_'JE&:EIT[ND?£¢91£1L _P;g:,.% Ja % 12" WIDE BACKING BLATE - JE— L1 e ENG OF CONCRETE BASRIEA ( \
FT J - SLTED = o 14" L N - FLANE APROY.
ISSHELY ND ANCHORAGES P o s BOCTED s10E) ONCRETE BASAIER - 1A' - | " STEEL PLATE BaRs(er | ToiNe srmovis pere
Clr UNDER LATES E e - . e fhate af ovfarnin or fog BT o gpann
N 13 I J T ok LINITS OF i [ ot o s i o o B W,
2 5 | @& Tot 3 EACH L L o - [,
L s e e T _] SIE OF JOIN V" RECESS — T Wyt o opier o 1 oA T Pl T e STy
— e Tmc"ngss—- . ) DIRECTION T LoaTs. 0F 35 ek S e et o S el o i
) # Wi — I OF TAAFFIC i
,k\ \ - / JOINT SEAL ASSEMELY EDCE BEAM. iﬂ.l
A 7 ANCHORAGE. NOT SHOMN T I T
\ EDGE BEAW FOR JOINT
/ T SEAL ASSEMELY NOT SHONS
r~ - g ~ ~ N |
HIGH SIDE OF DECK J'I‘ LOow SIDE OF DECK X
o
]
SEAL INSTALLATION
no_ o 1
_ H=r-o \ ELEVATION A-A
=B | ————
IJ |I ¥ =
P ra 1 gt
Z | mc= s
\ — -1 JGINT_[WFOANAT 10N *a"_ DINEWSLONS
o Bk T o v e
o — 4 LOCATION RATING SKEW R 2 ne S R
I: #£3 % 1'-0" Tot 4 L I !! I - — = o — i
! | EACH SIDE CF JOINT — I et
4 ! ¥; = ml
s ~ .2 I e— -r-//' \
&r ' -
] - I: -
[___________‘__'. 1 CONCRETE BARRIER WOTES WOTES: ) )
[ Reinf shown is in oddition = 1. For detoils not shown, see Project Plons
| \ Yo slab raint 2. w is greater thom o egual to oy
L — EOCE OF SECK .
~.B) SECTICON B-B il
CPTIOHAL
PLAN — DECK JOINT PAVING ROTCH -| —4 | JOINT SEAL ASSEMBLY BLOCKOLT
P ; _— BEAD WHEN T4 CONFLICT
i B u i% QEE' WETH SUPFORT GOXES
Pt 5 Il— CONSTRUCTION JOINT
BO5 | =
SEE WOTE # — CONSTRUCTION JOINT (53 )
SEE DETAIL £ WHEN AEshohiH x Ty N WL H-w s
5 WHEN &22R04 - . CPTIONAL COMSTRUCTION ’ [
SLAR WOT RESUIRET — == -.:l-' # [ e Loewtion o'-g* — % 018
- for ™ RS #5 |—o 12" AT CORMER — Tl
4" T — 012 . \ o
-2 —— SACKWALL \
#4 is_\‘I - Tot 1 L] \
— 4 LB g4 N
B REY T fe— HE @ 17 Min
[ EE "DETALL 0" \

V//A [NDICATES JOINT SEAL ASSEWELY BLOCKCUT

SECTION C-C
g

DETAIL D

1

-t

DETAIL E

-
BACKNALL WITHOUT APFAOACH SLAB

WOTE!
Aputmant not shown

DECK OVERHANG AT ABUTMENT

WO SCALE

BRIDGE STAWDARD DETAILS i
000 | sonre | CALIFORNIA DIVISION OF JOINT SEAL - ABUTMENT DETAILS
s i P e E gine 1% o e oeparTuENT oF TRaneporTaTion | ENGINEERING SERVICES ——“— MOYEMENT RANGE GREATER THAN 4"
P ; ELEE mmnrpem | T T T 1 T T |mn P — o 3
et fre! T =) s I RaTE = i A YD =1 s FEt EINE AL | z s |PROJECT WuNEER & PHASE: ONTRACT Mat ERRLIEH REVTACGH GATRR [
. LU B IECT MARER & PHUE: h
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~ OFEM JOINT TO MATCH

- T T
pret| county | woute | it AR o, | SHEET|

. CHAIN LINK | | | ]
: TOP OF -~ SEE "DETAIL B ¢ FENCE
/" DECX JOINT WIDTH TOF OF SIDEMALK DECK ( / CONCRETE
o ® -~ SEE "DETAIL £ A RARRIER — __ ,m
| \‘-\ } SEE "DET B, CLIRE - FEGISTERED CIVIL ENGINEER  OATE g T
| ! ! _CHECKERED ot u " :,/
| ‘./' STEEL B ” Top J,.—‘:EE DETAIL B"— e
| | i T u ' ' | CE L —~ CHECKERES FLANE AFFROVAL DATE |J= —|
| L ; DECK S f ‘:TEEL 4 p— p— " -
\ _ V" ¥ 2" FLAT HEAD CaP - o - | A T ‘T"m’f"’ e o e ‘;" " 2L
\ [ 355 T Tastar £ SECTION A-A " SECTION B-B S
ASSEMBLIES @ € 12 - - - r
\-\ | ve, 31Agf}EnEnt z _— _— T e e T it ey et
Y =
, N .
1H 6 ) ToE - ) N Wil ity openings and expansion Joints
9 SEE "DETAIL (Ao © \\ SEE "DETAIL a" o — TD" oF not shown for clarity
I 1M )l . 2. Recess concrete U
o | / | 3. Pletes to be
= / CHAIN LINK s 41 Architecturel Trectment not shown
ToP of aQ FENCE ~——__ ! 5. Inaert assembly or exponsion anchorage
BARRIEA | Z?.';EWCFLK i/ for %" x 13" bolts, Use installotion
OR CURE ﬂ SIDEWA '\' i oolts extenced 4" minimum post nut and
\ Y 1 coot with bond brecker. Af+er concrete
=~ Ll 1—10r oF . | | nos cured, remove instollation bolts,
I 7 s DECK = . Install HS bBalts
/ |
GPEN JOINT TO GPEM JOINT TG/ 2
/ d{‘f" MATCH CECE —/ G~
AT Wi — JOINT WIDTH ——
STEEL PLATE ELEVATION ELEVATION
—— HOTE: Sorrier not shown BAR 2" X A" —
- - for clarity CENTERED & BOLTS,
o L OPEN JOINT TO MATEH = ®ITH ¥" @ HOLES
-0 3" STEEL ® —_  DECK JOINT WIDTH "/
PLAN SKEW ¢ 20° \ ] 0=
‘:ILEM\L'Z— \ " .
[ L L I Etl:iopqrs
= | ALL, B
L l I ﬁi‘ L SEE MNOTE 5
TOP OF SIDEWALK — TP —, / /
ToP OF BARAIER ToF OF St | e gee B
— JARRIER OR CURE | GECK — | L e SAF
I ; 1
) "
l Ye' % 2" FLAT HEAD CAP SCREWS L';’e ,"/ /J.
WITH [NSERT ASSEMSLIES & § 12 / -
- Y, ) N =
Max, STAGGERED ——_ J o= - . — \ o " T
\ v g scorecnovor mere  VIEW CC e e on ot e
16" Min Y H ON AFPROACHING TRAFFLC END
wl| = SECTION D-D
I - 4
P - : TAPER EBGE OF
N g e ——— ,/STEEL PLATE e
% T 5
L & /
= - L = g I
ST AE defeter o q /
iE o =0 |
=
- A V" CAP
5 LML
55 sim TrF
] R
Z % \
da T .
“a o —— i
PLAN SKEW:» 20
DETAIL A DETAIL B DETAIL C
MO SCALE
BRIDGE STANDARD DETAILS STATE OF ———
e DIVISION OF X
00-030 | ootover 2o | B S CALIFORNIA ForTE
e | e ‘ ‘“":m- (3 oerarTumnt or mansporration| ENGINEERING SERVICES 22— yo|NT ARMOR FOR PEDESTRIAN WALKWAYS
Farer o Tl " T T T e " - e
T P S0 I - ot morn m_irscioma | P ERAEAR P l l. L l: UJECT WUMBER & PHRSE: CORTRACT L p—— pr e 1
T T T
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TFretmmary Siege Gz
358

B.2.

1179 |

s/t | 0/

COLORADO DOT

15 ) 18

Provide 2° minimum cover between
anchors and all concrete surfoces.

PL 4 x 4 butt weid |
wertical leg of L 3x3x

céuver FL

Remuvqhbe curb cover PL. Rbe:es;

inside foce of o

only ta

/—- Top of concrete haader.
_

AT

Traffic

1

Troffic

e

%

For ociual skew direction,
soe bridge plans,

35 1o 90"
Typ.

secTion €3
%5

L3

Grind axposad H—
carners to %" rodiug ==

4" removable
curb cover PL

—_—

Miter

- =

N
1e

|2 spe. @ 23"
74"

-

"ﬁ B ¥

Tw>i—g—\ Iw)—]{—\

& Exp’n device

* .N;Wptub‘c welds

‘-;_\\

ELEVATION

}°F Threaded cone.
ingertz ond 1"
flot head cg

(countersunk?{lol‘ 3

13"

Extrusions.
(Splt aptional) = |

screws

* pcceploble welds

A

Tw}i—h Typ}i—&—\

* :
)‘——Q Exp’n davice

secTion )

L 3x3xd (down leg)

) [ E\:I!uslmns (Split eptional;
war portions
Extrusions L 3x3xd ond PL dx4)
(Selit optional) 2 7 .
(Min.) 1
codad & N '
caﬂc insarts a _-—_J- _____
N 6 % (hain.) \\\}% — J #— Extrusions
T
(Gulter
line

B-518-1A

(Use with B=518=1) 0

Computer File Information

Sheet Revisions

Colorada Dapartment of Tranzportation

As Constructed

Project No./Code

Creation Defe: 12/87 et ¥OH | (D - BRIDGE EXPANSION DEVICE
Last Modificalion_Dota: 11/99 nitias: [y W) T] 4201 Enst Ackonsas Avenus, Room 330 Ho Reisions;
- = Denver, Colorodo  B02Z2-3400 r—
Ful Pathc B e §5 Phose 3017570082 FAG J03-757-9197  |Resised: :::"'" lnutars
Orusing Fie Mome: BSAADNG | - or:
Acod Ve, RI4DI _ Scole: Unils:__English | C D Staff Bridge Branch Vel ‘Shwet, Subact: Sbeel Sheels B of Sheal Number
T T H T T g T T T T T E] T o T Al T ] T i T 5] T E
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/59

398

TPreimy

(AL T OATE | e Daies
1 | [z | o [Tare

T3

[ Cracues By

9¢

1w ] oeE |

izt

L 1 2 L 1 L 1 L L} 1 3 1 10 1 11 il 13 1 13 1 14 1 15 1 h[ ]
& B—518—1B
{Use with 8-518=1)
1" -8"

€ Exp'n device

1" Anchors @ &%
(typ.}

Extrusions
(Spfit optional}

eaded
conc. Inserts

Traffic

(Qu“er

line

104" 24" g

PL4" x4
Butt weld 1o
vertical lag of
L3w 3w g I

of barrier.

3" Removable curb cover
PL Recess 4" inside face

2'=0"

2'=10"

Provide 27 minimum cover between
anchors ond ofl concrele surfoces.

For octual skew direction,
sea bridge plans.

s 2 =f"
1°-2°
4" B 27
, || ‘n
L T 5
,—‘—’/ | ol
Grind expos — B L -
corners to id radiug —==s=ry | | i
| v ® &
| 2 A
w
4" removable — | [ J
cover FL o <
e " E ‘ 4" Threoded cone.
. : ) inserts ond 37 #
L] - -
’Ecceptuble welds . X | 3 x F:otu:t!:r:uf\a
.=
1 gpd L . :
Tvp, f "y g, 5 g

€ Exp’n davice

Extrusions
(Spiit optional) — |
Screws

Extrusionz. (Sphit optional;

8" 2"
(mr-J {min.}

=ty

Weld lower portione only to P
L3x3xd ond PLix+)

- Top o’l concr-m

S
N

LMitsr (weld lower

extrusion only)

* Acceptoble welds

& Exp’n davice

ELEVATION

skcTion €5

T)’F‘>_‘€\§ Ty )—‘—b—\;

L 3x3x 4 {down beg)

-

¢T-10-v20¢

- - — - - ) ”
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B.3. IOWA DOT

SUPPORT
BOX (TYR.)

| ~——GUTTER LINE

Vol

=X

TRAFFIC
_—

EXPANSION DEVICE PLAN
AT SOUTH ABUTMENT

{WEST SIDE SHOWN, EAST SIDE SIMILAR)

|
KN
I
END OF DECK. ‘
|
1 SLIDER R END OF
BARRIER RalL

BARRIER RAIL

58°=0 ROADWAY

kc GIRDER

. ™—eoce oF

s MOVEMENT TABLE
_—
o — N RANSY, DIM *C*
2-0 oL peansion | awoLe oF | LONRT- | THANGY.

} LOCATION | MOVEMENT T VOVEENT | MOVEMENT | MOVEMENT )
FRONT FACE | (N (N UMD [SaoF [ 507 | 10°F
OF BACKWALL — [*—END OF D|ELK SOUTH ABUT. T UNIT | 1092436 B% 1) [ T 5:

END OF N UKIT | 10°45°00° 5§ " "
PIER NO. T 12 9 13 1§
S BARRIER RAIL - LNIT 2 13752°48° &1 [ 1 "
h UNIT 2 11°29°24" B la
PIER NO. 13 7 5 T 8
i DESIGN NO. 1820 | 8°25'%8° [} 1 “ i
v
(@ DARAIER RAIL o
™ [ J 12
r—
nrir - P— 13 RECESS IN
[} 1 __ BaRRIER SIDES
=LIm. FOR SLIDER f
T 1T — TRAVEL

[
e
Ny

3" SLIDER |

BARRIER QAIL—\
L1

BLOCKOUT (T¥P.)

1"=7

L

END OF
BARRIER RAIL

RECESS IN

13 RECESS IN

36'=0 ROADWAY

— 14" RECESS IN
| BARRIER SIDES
FOR SLIDER K

TRAVEL

BUTTER
LN —/|  suFPoRT
BOX (TYP.)

B
-

GUTTER LINE—/ )

fou

SUPPORT

BOX E'IYP‘J—/

Jpeseee

§ GIRDER !

EDGE OF
BLOCKOUT
(TYP)

(TYPJ -

¥ SLIDER ﬁ‘_—\ e

R

GUTTER LINE—

%

l— i RECESS IN
BARRIER TOP &

5

IBC

30° CHAMFER

36'-0 ROADWAY

r =
€ GIrpER— = o

BLOCKOUT 2=
ey —

|
EOGE OF ‘}
|

TRAFFIC

EXPANSION DEVICE PLAN
AT PIER NO. 7

(SOUTH BARRIER RAIL SHOWN, NORTH BARRIER RAIL SIMILAR)

F DECK |
1
I'-3

M N

EXPANSION DEVICE

PLAN

AT PIER NO. 13

SEE DESIGN
/NC. 1820

i IN BARRIER SIDE FOO
| SLIDER K TRAVEL

MODULAR EXPANSION DEVICE NOTES:

THE CONTRACTOR SHALL SUBMIT FOR APPROVAL SHOP DRAWINGS OF THE EXPANSION
DEVICES SHOWING LAYOUT, MATERIAL TO SE USED, AND PROVISIONS FOR HOLDING THE
DEVICE DURING PLACEMENT OF CONCRETE.

THE MODULAR EXPANSION DEVICE SHALL BE GALVANIZED AFTER WELDING. ALL BARRIER
PLATES INCLUGING THEIR ANCHORAGES SHALL SE GALVANIZED.

THE MODULAFR EXPANSION DEVICE IS TO BE FARALLEL TG GRADE.
CAP SCREWS SHALL BE COUNTERSUNK ¢ BELOW TOP OF THE PLATE.

THE MINIMUM GRADE OF STRUCTURAL STEEL FOR THE EXPANSION DEVICE SHALL BE ASTM
A3S,

BLOCKOUT DETAILS MAY BE ALTERED FROM THOSE SHOWN PROVIDED THE GLAND MAY BE
INSTALLED AND REMOVED IF MECESSARY AND THE CURE AREA REMAINS WATERTIGHT.

SHOP SPLICES OF THE MODULAR EXPANSION DEVICE RAILS WILL BE PERMITTED. PRIOR TG
MAKING SHOP SPLICES, PIECES OF MODULAR EXPANSION DEVICE RAILS SHALL MAVE A
MINIMUW LENGTH OF IS FEET. THE INDIVIDUAL LENGTH OF PIECES SHALL BE CHOSEN SO
THAT A MINIMUM NUMSER OF SPLICES IS REQUIRED. ALL PIECES SHALL BE JOINED WITH A
PREGUALIFIED PARTIAL PENETRATION SINGLE GROOVE WELD DETAILED ON THE SHOP
DRAWINGS. ALL SURFACES NOT IN CONTACT WITH CONCRETE ARE TO BE GROUND FLUSH.NO
WELD SHALL BE PERMITTED IN THE INTERNAL SECTION OF THE RAILS WHERE THE NEOPRENE
GLANOS ARE TO BE LOCATED.

THE NUMBER OF FEET OF MODULAR EXPANSION DEVICE INSTALLED SHALL BE PAID FOR AT
THE CONTRACT PRICE PER FOOT BASED ON PLAM GUANTITIES.THE PRICE EID FOR
*MODULAR EXPANSION JOINT ASSEMBLY® SHALL BE FULL COMPENSATION FOR FURNISHING
AND INSTALLING THE MODULAR EXPANSION DEVICE RAILS, NEOPRENE GLANDS, SUPPORT
BOXES, BARRIER COVER PLATES anD ALL ASSOCIATED HAROWARE.THIS woRK WILL CONSIST
OF FURNISHING ALL REQUIRED MATERIALS, (INCLUDING THE 3° PLATES AT THE BARRIERS
AND THEIR ANCHORAGE SYSTEMS), AND THE INSTALLATION AND ADJUSTMENT OF THE
MODULAR EXPANSION JOINTS IN ACCORDANCE WITH THE DETAILS SHOWN ON THE PLANS AND
AS DIRECTED EY THE ENGINEER. THE FURKISHING AND INSTALLATION OF ALL NECESSARY
HARDWARE AND ACCESSCRIES AS SUPPLIED BY THE MODULAR EXPANSION JOINT

BARRIER TOP & MANUFACTURER ARE TO BE INCLUDED IN THIS WORK, INCLUDING THE ANCHORAGE SYSTEM

AND ANY TEMPORARY ERECTION MATERIAL ALL WORK AND MATERIALS FOR THE
INSTALLATION OF THE MODULAR EXPANSION JOINTS ARE TO COMPLY WITH THE WRITTEN
RECOMMENDATIONS OF THE MODULAR EXPANSION JOINT MANUFACTURER.

ANCHORAGE FOR MOOULAR EXPANSION JOINT AND SPACING OF SUPPORT BRACKETS 10 BE
PROVIDED BY THE MODULAR EXFANSION JOINT MANUFACTURER.

THERMAL MOVEMENTS OCCLR ALOMG A THERMAL MOVEMENT LINE SHOWN ON BEARING
ORIENTATION DIAGRAM WITH DISC BEARING DETAILS. MANUFACTURER SHALL DESIGN THE
EXPANSION DEVICE TO ACCOMMODATE THEAMAL MOVEMENTS AND ELIMINATE RACKING.

MODULAR EXPANSION JOINT ASSEMBLIES SHALL BE INSTALLED AFTER THE GIRDER ERECTION
AND DECK CONCRETE PLACEMENT IS COMPLETED FOR THE ENTIRE BRIDGE

PROVIDE WATERTIGHT INTEGRITY TESTS IN ACCORDANCE WITH THE SPECIAL PROVISIONS.

TEMPERATURES SHOWN ARE CONCRETE DECK TEMPERATURES ON THE UNDERSIOE OR SHADED
PORTION OF THE DECK.

TABLE OF APPROVED
EXPANSION JOINT DEVICES

FOR ADDITIONAL DETAILS,
SECTIONS 2-a, 8-8 & C-C
AND LOCATION OF DIM "C*,

SEE DESIGN SHEET |34.

LOCATION MANUFACTURER DESIGNATION

i SOUTH 4BUT.
PIER NO. 7

FIER WO, 13

WABD STM-90D
WASO STM-1500
WABO STM-900

WATSON-BOWMAN &
ACME CORP.

SOUTH ABUT.
PIER NO, T
PIER NO. 13

STEELFLEX D-240
STEELFLEX D-400
STEELFLEX 0-240

0.5, BROWN

OR APPROVED EQUAL

: DESIGN FOR 0° SKEW  RADII = 2400° & 200

2097'-0 x VARIES CONTINUOUS
WELDED GIRDER BRIDGE

LB R R R T R
MODULAR EXPANSION JOINT DETAILS

STATION BS46+90.50 (3 1-480 RAMP H) NOVEMBER 2020
POTTAWATTAMIE COUNTY
|OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIG SHEET 0. |33 oF 145 FILE M. _ 30170 DESIEN MO, __|520
—

MEDIAN BARRIER

DESIGN TEAM

N

POTTAWATTAMIE COUNTY

PROJECT NUMBER |M-029-31/93)54--13-T8

SHEET NUMBER 134

V147000 Ti7dshR M [Mausre
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THE INSIDE SURFACE OF THIS PORTION OF
THE " SLIDER PLATE |5 T0 BE PAINTED
WITH A COLORLESS OIL, OR SOME OTHER
SATISFACTORY MEANS T0 PREVENT

CONCRETE FROM ADHERING TO THE PLATE

S0 THAT THE FLATE CaN BE REMOVED IF
MECESSARY. (TTP. ALL §* SLIDER PLATES) -

END OF BARRIER R2IL

1" RECESS IN BARRIER TOP
FOR SLIDER PLATE TRAVEL

=

b : - 2" LONG HEX
|1 | —RECESS IN BARRIER SIDES NUT (T¥R
=8 | FOR SLIDER PLATE TRAVEL.
i N IJ BARRIER FOR DEPTH OF RECESS, SEE }-. X 1" (M IN—
1t (MING PLAN_VIEW OM DESIGN : -
c rl 1 RECESS CSK, CAP SCREW
“SK'E‘E SCRENS \‘5-1 SHEET 133 (SEE DETAIL)
i =1
i ] A —i sLioer 7 I+ x 8
4 x 8" BENT BOLT (YR \ || — SENT B0LT
‘ N 5‘"—(_ -1 (SEE DETAIL}
H i
2" LONG HEX NUT :TYP-:‘\‘}* i
ToP oF —
DECK ! —
b { 30" CHAMFER
~ T :
2 EDGE OF DECK
TRAFFIC
TRAFFIC,
SECTION A-A
(PIERS NO.7 & 13 SHOWN, SOUTH ABUTMENT SIMILAR)
NOTES:

DIMENSIONS MARKED THUS (%) ARE AT S0°F WITH
1" VARIATION FOR THE TEMPERATURE SHOWM IN THE
MOVEMENT TABLE. DIMENSIONS FOR OTHER TEMPERATURES
ARE PROPORTIONAL. INCREASE GAP FOR A DECREASE IN
TEMPEAATURE AND DECREASE GAP FOR AN INCREASE IN
TEMPERATURE.

% DIMENSIONS TO BE SET BY JOINT MANUFACTUREA.

le—§ EXPANSION JOINT
1

CONCRETE TO BE EDGE BEAM (TYP.)
PLACED AFTER
INSTALLATION OF
EXPANS|ON JOINT (TYP.

END OF GIRDER—

FRONT FACE OF
ABUTMENT BACKWALL —-

CENTER BEAM (TYR)

CONST, JOINT

SECTION AT ABUTMENT

{PERPENDICULAR TO € 2BUTMENT)

BENT BOLT DETAIL

Le—§ EXPANSION JOINT

CONCRETE IN BLOCKOUT

TO BE PLACED AFTER |

INSTALLATION OF |
i
i

EXPANSION JOINT (TYR,) SUPPORT BAR

CENTER BEAM (TYR)
EDGE BEAM (TYP.)

F—%¢ Bme,

SECTION AT PIER

{PERPENDICULAR TO § PIER)

2V

SECTION C-C
(SEE DESIGN SHEET 126 FOR DECK SLOPE. SEE
DESIGN SHEET 1|7 FOR DARRIER RAIL ORIENTATION.)

950

DEPRESS 2° SLIDER F.
\" BELOW THE FACE
OF BARRIER RAIL

DEPRESS I" SLIDER |
4" BELOW THE FACE
OF BARRIER RAIL (TYP.)

a

_‘_7"- -

{-——2° LONG HEX =

: NUT (TYP.)
® 17 (MM
7 } T CSK, CAP SCREW =
R (SEE DETAIL)
o / SECETIL )
; ¢ xw
BENT BOLT o
TOP OF MOOULAR r 8 ; ¢
EXPANSION JOINT (SEE DETAILY
(DEPRESS 3" BELOW k' |
TOP OF DECK) ~ »
¥ -
¢
v EDGE OF DECK

DESIGN SHEET 11T

HEX HEAD
[REU.IQBJ

1'® GALVANIZED
S[‘.“KET FLAT
COUNTERSUNK HEAD
CAP SCREW

SOCKET FLAT COUNTERSUNK
HEAD CAP SCREW DETAIL

T MIN

To BE SET BY

MANUFACTURER
4 NAX,)

F—CGUTTER LINE
TOP OF DECK

6 MIN.

.-,mw”m@

—N—couTinuous
NEOPRENE
GLAND

BLOCKOUT

SECTION AT CURB

SECTION B-B
(SEE DESIGN SHEET 126 FOR DECK SLOPE. SEE
OR BARRIER RAIL ORIENTATION.)

& CAULE CORNER SBETWEEN EDGE OF TOP PLATE AND
BACK FACE OF CONCRETE BARRIER. CAULKING
MATERIAL SHALL BE MEUTRAL CURE AND NO-SAG
SILICOME. THREE PRODUCTS MEETING THESE
CRITERIA ARE DOW 888, CSL 342 AND CRAFCO
ROADSAVER SILICONE JOINT SEALANT,

NOTES:

THE MATERIAL USED FOR THE SLIDER PLATES IS TO BE
ASTM A36 STEEL. THE BOLTS SHALL MEET THE REGUIREMENTS
OF ASTM A307. THE FLATES, BOLTS, NUTS AND CAP SCREWS ARE
TO BE GALVANIZED IN ACCORDANCE WITH ARTICLE 4100.07
OF THE STANDARD SPECIFICATIONS.

COMTRACTOR TO NOTE THAT THE CAP SCREW ANCHORAGE
SYSTEM FOR THE §* BARRIER PLATES ARE ALWAYS TO BE
PLACED ON THE ONCOMING TRAFFIC SIDE.

IT IS INTENDED THAT THE RECESSED AREA SE FOAMED
S50 THAT WHEN THE j' BENT PLATE IS INSTALLED THE PLATE
WILL BE ABLE T0 MOVE FREELY IN THIS RECESSED AREA.

CAP SCREWS SHALL BE COUNTERSUNK i* BELOW TOP
OF THE PLATE.

DESIGN FOR 0° SKEW RADII = 2400° & 1200
2097'-0 x VARIES CONTINUQUS
WELDED GIRDER BRIDGE

HI-IT 12 123'-0, 158’0, |55'-0, |55°-0, |92°-0, |48°-0, |09'-0 SPANS
NIT 221790, 208-0, 2070, 150°-0, 185°-0, 175'=0 SPANS

MODULAR EXPANSION JOINT DETAILS
STATION B546+90.50 (8 1-480 RAMP W) NOVEMBER 2020
TAWATTAMIE COUNTY
|1OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESICN SHEET %0, |34 ¢F |45  FILE w0, _ 30170 DESICN NE,_ 1520

DESIGN TEAM

m—
POTTANATTAMIE COUNTY | PROJECT NUMBER |M-028-3193)54--13-78 SHEET NUMBER 135
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I
BLOCKX OUT FLARED
AREAS AS SHOWN FOR
INSTALLATION
NEOPRENE GLAND.

DECK

FACE OF
CURB KWALL

BLOCKOUT DETAIL

(DRANN FOR 0° SKEW FOR ILLUSTRATIVE PURPOSES )

CONTRACTOR TO NOTE THAT THE CAP SCREW ANCHORAGE
SYSTEM FOR THE 3* BARRIER PLATES ARE ALWAYS T0
BE PLACED ON THE ONCOMING TRAFFIC SIDE.

HEX HEAD
@ REQUIRED

1'% GALVANIZED

FLAT WEAD SOCKET

CAP SCREW

CAP SCREW DETAIL

ADDITIONAL
OUTSIDE OF

H-—mu OF BARRIER RAIL
b
| .

= 57 ,;-\ 1l r(.p
ETAILS

END OF BARRIER RAIL

THE MATERIAL USED FOR THE BARRIER PLATES IS TO 8E ASTM A36
STEEL. THE BOLTS SHALL WEET THE REQUIREMENTS OF ASTM AJOT. THE
PLATES, BOLTS, NUTS AND CAP SCREWS ARE TO BE GALVANIZED IN
ACCORDANCE WITH ARTICLE 4100.0T OF THE STANDARD SPECIFICATIONS.

q BARRIER PLATE NOTE:

.
b L RECESS IN
BARRIER FOR

PLATE TRAVEL |

END UP EXTRUSIONS
FROM THESE POINTS

R 3x}x076

2R ixixr-o

GUTTER LINE

NOTE: JOINT SETTINGS FOR
OTHER TEMPERATURES ARE
PROPORTIONAL. TEMPERATURES

UNDERSIDE OR SHADED END OF BARRIER
T

PORTION OF THE DECK. L'0"] RAIL secTions

EXPANSION | ... AT 90° F. - = 3

JOINT arsee R 7 -

SETTINGS | ... AT 10° F.

STEEL EXTRUSION

TOP OF DECK
OR BACKWALL

END OF CONCRETE
EXPANSION OPLNING DETAIL
ATHIS DIMENSION MAY VARY SLIGHTLY DEPENDING

ANCHORAGE SYSTEM ON MANUFACTURER FURNISHING THE JOINT.
AT 1'°6 § MAX.

B
SECTION C-C

A8 USED FOR ALL OUT TO OUT DIMENSIONS OF SLAB.
THE DIMENSION MAY VARY SLIGHTLY DEPENDING ON
MANUFACTURER FURNISHING THE JOINT.

[ =]
4* RECESS IN 10 - TABLE OF APPROVED EXPANSION DEVICES
i Y I e i PART PLAN VIEW OF EXPANSION DEVICE T o for | i

h ] b NEOPRENE | OPENING FOR | NAXINUM
7 T WANFACTURER |  sTeeL  [NEOFREN R e
N =y = LA SKEW o iv 15 inmowen miar e 8 inow mecesseo TR JETALATON | TEWERARSE
-2 “ A BE FORMED SO THAT * BENT WATSON-BOWMAN & y
- =! & |ourren une 15 NSTALLED THE PLATE WILL & n:nfm.’l: i ACVE CORP. N il g —*F
! 7 ~3 800 (p EXTREION 30 e S MOVE FREELY IN THIS RECESSED AREA. B ON GO S5z | A2R-400 + —% .
= | L ==1 3 s 2 [THIS PORTION OF THE J* BENT PLATE 15 |APEROVED EQUAL
T =T 2 2 TO BE PAINTED WITH A COLORLESS OIL,
£T Il 7 mﬁsl la;:;(iw' 16 x 1* MIN) €SK OR_SOME OTHER SATISEACTORY MEANS o
£ = REVENT M ADHERI
@_ _@g | _TRagric ?PL:?;:_S:J‘, ennd THE PLATE SO THAT THE PLATE CAN BE NOTE:
i ) Slef REMOVED IF NECESSARY. (TYP. ALL SEE STANDARD SHEET 102682 FOR EXPANSION DEVICE
L ~§ﬁl‘ ;_1 - glLc 14 x 0-8 BENT BOLT LBENT PLATES) | NOTES cotnAmnn THE STEEL EXTRUSION NOTES,
- [} z‘ ul=3 EDGE OF NEOPRENE GLAND NOTES, AND WATERTIGHT INTEGRITY
Bl oy 8|<= o /—,me, ; P& ¢ xim dun csk TESTING D AEPAIR NTES:
Admmm— ng b g 4 ©aP schews (see vETAL)
8| oo (11 _-3 §° S FLUSH [
g!_! ) ’,3 * lﬁxhz. ¥ 2 2 ’c- S u|m
L—-l 00 /% s
% ' : : : BENT BOLT DETAIL s 1 - -3 ¢ x0'-8 BENT BOLT
1 o o Ramsin PP EXPANSION DEVICE DETAILS
ALL AROUND EXCEPT . OR BACKWALL
|IPART PLAN VIEW OF EXPANSION DEVICE W 5 TRAFFIC
0° SKEW STEEL EXTRUSION— SECT'ON A-A 10WA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
SECTION B'B (DRA_IN FOR 0° SKEW FOR ILLUSTRATIVE PURPOSES ) DESIGN SHET "’é FRE MO, DESIGN N0
DESIGN TEAM T 7-SPaPE EXPANSION DEVICE DETAILS STEEL EXTAUSION NITn NEGPRENE GLAND U OF 2) ] STANDARD SHEET 10268 | COUNTY | PROJECT NUNBER SHEET NUMBER




B.4. MINNESOTA DOT
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oy

3 @
W' ox ";” L goa PLATE " ¥ 6" LONG SLOTTED HOLE &) EOGE OF PLATE
;SCEEOFEE"E;EIEE]R /4" BELOW ' Dn”' I‘THV‘ "" Fti\]ncgi\ﬂ ¥ DIA. x IS0 FLAT HEAD CAP SCREW WITH
2 " 3 )
OR HEX SOCKET. APPLY BRIDGE V' SGUARE OR HEX SOCKET. APPLY BRIDGE,

2 LonG HEx COUPLING BEARTNG LUBRICANT 0 SCREW BEARING LUBRICANT TO SCREW THREADS. (3) 0 Dl U1 FLITERD Cap ScaEn
/3" SOUARE OR HEX SOCKET. APFLY
EE\.‘]['\.J

NUT AND ¥j" DIA. x & | THREADS. aF
BOLT (Tvea 9% 2'-2" PLATE TO LUEPIENNT 10 SCREW TH]EAJS. )
B AECESSED 1t BELOW
| FACE OF BARRIER L —*
ToP OF EXTRUSION % I \_, " PLATE
L ' BEVEL— ] L - §
S o o | 2 LONG HEX COURLING NUT 2 LONG HEX COUPLING
1 ’."_T-'F OF DECK @ R AND ¥ DIA. x 4" BOLT NUT WITH BOLT
BLOCK OUT CONCRETE]| / 2" LONG HEX COUPLING NUT &NO ¥, DIA, x 4" BOLT. : )
To PERMIT GLAND DO NOT TIGHTEM DOWM CAP SCREW. SEE DETAIL T @ ——To® OF DEK Ot TR T k] EMAED THREADS ¥y
PLACEMENT] L-’ - { wl TO ALLOW 3 FLATE T0
—,—j_ t CLOSE COMPLETELY
— —J o
) o ] AL AV
"—Top OF EXPANSION DEVICE Aé‘é}“}”&]’_ﬁ‘ggﬁ: -3 GRIND DETALL "A"
I GUAND INSTALLATION = SEAL TOR FLAT
r /l ° - ) WELD
|
\". MIN. " ! @ B
“—— P CK - -
__L - « TOP OF BLOCK OUT )-ISEE .- BARRIER ELEVATION GENERAL NOTES
STUD DETALL B E— E—
GUTTER LINE—] / ) SECTION C-C FUBNISH 480 INSTALL WATERPROOT EXPANSION JOINT DEVICES IN
¥ ‘ TOP OF EXPANSION DEVICE =7 Joarn ran Sl E— AITH SPEC. 2473
GUTTER LIM GALVANIZE STRUCTURAL STEEL AFTER FASRICATION IN ACCORANCE WITH
SECTION THROUGH BARRIER jOUTTER LINE ~TOP OF DECK SPEC. 3334, CALVANIZE FASTENERS IN ACCORDANCE WITH SFEC. 3392.
/

TYFE 5 BARRIER LOCATE JOINTS IN EXTRUSION AT BREAKS IN TRAMSVERSE PROFILE AND

| cHamFER
;‘J 7 CROWN BREAK
S EXTRUSTONA, y ng._.; FIT 45 OTHERAISE REGUIRED, WITH CLOSE FIT, WELDED JDINTS. REFAIR
\

1/ MINIMUM RADIUS < TRarFc R . ; - AN WELD AFTER WELDING IN ACCORDANCE WITH SFEC. 247L3L.
EXTRUSION
® - L\ PROVIDE STRUCTURAL STEEL IN ACCORDANCE WITH SPEC. 3305 OR
A . R SPEC. 3310,
@ c
J STRAIGHTEN EXPANSION DEVICE TO A TOLERANCE OF 4" IN 10 FT.
ugn " DA 1% FLAT HEAD CAF SCREW WITH 14" SOUARE DR HEX SOCKET
He" SGw 1-30 LONG BARS) PLAN VIEW @ EXPANSION DEVICE SEE BAR-RGD 357,,:,__,/‘ DETAILL "B IN ACCORDANCE WITH SPEC 3391, COUNTERSINK CAP SCREWS /" BELOW

DR 5" DLA x 1'-3" LONG RODS| TOP OF PLATE. APPLY BRIDCE BEARING LUSRICANT TO SCREW THREADS. J

MEDIAN OR RAISED SIDEWALK ALTERNATE
e % 3" x BN PLATE

/’L DETAILS SYMMETRICAL ABOUT § Jo INT—4
=y
@/lg
2
‘H

G CENTERLINE OF JOINT.
AT ALL TEMPS.

J, DIMENSIONS ARE ALOM

BAR-ROD DETAIL

DESTONER NOTE:
REMOVE NOTES AN TABLE PRIOR 70
PRINTING FINAL PLAN.

P (Z) AT 45°F: __ AT 90°F. 2

1-0" TYF.

SNOWPLOW FINGERS ARE REQUIRED FOR SKEWS OVER

@

T JsEE BENT

STUO DETAIL - (2) EHOOSE ONE JOINT GPENING NOTE AND 15 AND LESS THAM 50 DEGREES.
/ X CUT END OF SECTION A-A DELETE OTHER, SET THE TOP OF EXTRUSION AT "' BELOW PROPOSED
i DRIVING SURFACE,

§ IoLann HoATZONTAL (3) INSERT A GEPTH DIMENSION BASED O

THE TABLE BELOW.

EXTRUSION DEPTH DIMENSION
THCLUDES BRIOGE

EE BEMT
TuD DETAIL

~CUTTER LINE Y
i \ ;
L
G

(4} SEE SUPERSTRUCTURE DETAILS FOR RADIUS.

(:); SEE SHEET MWO. __ FOR DIRECTION OF TRAFFIC.

NORMAL_TO JEI[NT ON NEW BRIDGES
CEMENTS, ON JOINT REPLACEMENTS

NO BRIDGE

(&) PLACE BAR-
OECK PLANING | OECK PLANING

AND JOINT

LTRAFFIC CL,,N,:J"\'\’“\ g,
Ie 3 1 " :
® N 1 EI:' :—2" \TSM = 0T0 15 A P WHEN SKEW IS OVER 157 AND LESS THAN 50° BEND
EXTAUSION S)} IN NON TRAFFIC AREAS. OVER 15 BT o RODS FARALLEL TO § ROADWAY,
o WELD TO EXTRUSION. LESS THAN 50 L il

(7) EXTEND GLAND 1" MIN. BEYOND THE END OF THE
EXTRUSION, SEE DETAIL "t

(8) PROVIDE SMODTH CONCRETE FINISH BENEATH PLATE WITH
0" MIN. TO /" MAX. GAP BETWEEW CONCRETE AND
UNDERSIOE OF PLATE. PROYIDE BOMD SREAKER ¢ DUCT
TAPE, ETC.) TO UNDERSIDE OF COVER PLATE.

(3) LUBRICANT PER MNDOT APPROVED/OUALIFIED PRODUCTS

LISTi BRIDGE CREASE.

50 OR GREATER

A

L DETAIL ' Cv BENT STUD DETAIL

“GUTTER LINE

DESICNER MOTE:
REMIVE THE 67 ANG CURVE
DIMENSTONS IF EXPANSION

CROWN BREAX

¢T-10-v20¢

vLY”C JOINT IS A STRAICHT LINE) DwAY
& ROM GUTTER TO GUTTER. ) b o
. _ ’3“""5| ’——CLTTE: LINE
L L - Ea (L. ABUT.
_ Wh_BREAK 08 OF EXP. . ABUT.
PLAN VIEW @ EXPANSION DEVICE / . / J/1DEvIcE |\ [O
WITH CURVED DEVICE ALTERNATE \ T == ] ; ; 7 ;
PROKCTS OMIT ELEVATIONS
REVISION: DECEMBER 21, 2022 A" MAX. | 16" MAX. 5PG. | gn | an ‘ 1'-6" MAX, SPG. g | g 16" MAX. SPG. gn | 9 1'-6" MAX, SPG. | A" MAX.
PLAN VIEW @ EXPANSION DEVICE ANCHORACE SFC,
aPPRO‘:%:USTM?-I/ZOl o) SECTION B-B ~ ALONG § JOINT
{di}( WITH STRAIGHT DEVICE ELEVATIONS SHOWN ARE AT G OF JOINT AND ARE AT &
"TAIATL BAIBGE (hCInETR DEPTH BEGLW THE TOP OF SLa8 A5 SPECIFIED IN NOTE(3). FIG. 5-397.627(B)
T HEREEY CERTIFY THAT THIS FLAN WAS PREFARED CERTIFIED BY e WATERPROOF OESH I a8 APPROVEDN BRIDGE NO
BY ME OR UNDER MY DIRECT SUPERVISION AND THAT CHE: CHE= -
Taw & DULY LICENSED PROFESSIONAL EWGINEER LIEBSED PFLISIL Boben T EXPANSION DEVICE
DATE REVISION DESCRIPTION BY LADER THE LAWS OF THE STATE OF WINNESOTA NAME: LIC. NO. (NITH TYPE S BARAIER) SHEET NO. OF SHEETS
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L'-6" MWAX. SPG.

BOLT ANMD FL HEAD CAP

‘ SCREW
_——SEE PARAPET ELEVATION

\

i

¥ RADIUS

SEE BENT 1
STIH DETJ!]L
}—/ BLOCK OUT FLARED AREA—'
3" 'TTP\ ‘

ﬁT.l“ OF DECK

A
T \‘

SECTION THROUGH RAISED SIDEWALK

@, x>

3" = 105" RAISED ‘ |
PATTERN COVER PLATE

SEE DETAIL " h"—\-

TOP OF DECK—)

¥ i

¥ DIA. x 4" BOLT
STAGGERED (TYP.} AT
120" WAK. SPACING

2" LONG HEX
COUPLING NUT
YR
2" LONG HEX C
0O MOT TIGH

SECTION D-D 3

(IMTECRAL SIDEWALK}

2" LONG HEX COUPLING
WUT (TYR.)

¥ DIt x 4
BOLT (TYP.)

® 1 B H
USH CURE TO BE RECESSED bl

BLOCK ouT
TO PER

FLATE WITI

#* TOP OF 8LOCK OUT

PLACEMENT

1ogn

MAX. SPG.

RAISED PATTERM PLATE TO

BOLT AMD FLAT

HE&D

CAP SCREW

¥4 RADIUS

| BLOCK OUT FLARED AREA

-T10P OF DECK
Ve

w1l 2E
o ESSED g FROM HORIZONTAL TOP ‘lI‘F-.‘E}—
o '/." FROM VERTICAL CURB FACE OF SIDEWALK

2" LONG HEX COUPLING NUT

¥ DIA x 4" BOLT
_"”'/J_ ! "
=

——TOP OF DECK
Fi

REA AS SHOWN FOR

| [BLOCK OUT FLARED
LAND INSTALLATION

T T
v

—GUTTER LINE

RAISED SIDEWALK DETAILS

TRAFFI
ELEVATION

- OPTION 2

— GUTTER LINE SEE REMN-; Slgg DTET»QIL
—~ OPTION 1 SECTION THROUGH RAISED SIDEWALK
@,
§ ¥ DInx /2" FLAT ‘
HELD CAP SCRE i Il A

TOP OF BRUSH

1" x " LONG SLOTTED HOLE an
¥ Ol x 14" FLAT HEAD CAP SCAEW
14" SOUARE OR HEX SOCKET.

m»u BRIDGE BEARING LUBRICANT TO

SCREW THREADS.(2)|

OUPLING NUT AND ¥y OLA. x 4" B
TEM DOWN CAP SCREW. SEE DETAIL
ON STAMDARD FIGURE 5-397.627(B

~
Q

CONCRETE
MIT GLAND

LONG HEX COUPLING W=

FROM FACE OF BARRIER NUT AND ¥, OLA. x 4" T BE

1¥4' INSIDE BEND RADIUSHTYP. SOt Y FACE
w

BLOCK OUT COMCRETE
TO PERMIT GLAND
FLACEMENT

»on

ToP OF L‘Ecxﬁl a —

an

D‘-| E:

SEE BENT
STUD DETAIL
TYR.

CURB—

PLATE
FROM

Tn BE PEfEﬁREn w'
{ FACE OF BARRIER

\_ ¥ DIA, % 1Y FLAT HEAD CAP ‘CQEN WITH
';z" SOUARE OR HEX SOCKET. APPLY BRIDGI

‘ BEARING LUBRICANT TO SCREW THPEADS.\M

21 LONG HEX COUPLING WUT
AND ¥ DLh x 4" BOLT

TRAFFIC

!
LTor oF DECK

BLOCK OUT AREA
FLARED AS SHOWN FOR
GLAND INSTALLATION

PARAPET ELEVATION

a2

RECESSED
OF BARRIER

Il

LATE
FROM

CRETE PARAPET AND BACK OF TYPE 5 BARRIER!

DESIGNER WOTE
REMOVE PRIOR 70 PRINTING FINAL Pt ANE

ALNAYS INCLUDE STANDARD FIGUSE 5-397.62 7}
ALONG WITH THIS SHEET.

1
BE RECESSED A" FROM HORIZOWTAL
TOP SURFACE AND VERTICAL CURB

~9% RAISED PATTERN PLATE TO
L CURB |
FACE OF SIDEWALK ]|

# DIA =

EXPANSION OEVICE

18" MAX. 525,

lin | 1" MIN. 1"‘ MIN.

™ \nm.l m |

CUTTER LINE —=i

CONCRETE PARAPET

REVISION, DECEMZER 21, 2022

SECTION THROUGH BARRIERS -

SENT STUDS

[ -
f—— GUTTER LINE—={

TYPE S BARRIER

INTEGRAL SIDEWALK

APPRO\%;USTWO]E

STATE BAILCE EnGINEER

CLA,

TRAFFIC

MEDIAN ELEVATION

" LONG HEX
PLING NUT

f TOP OF DECK

3" RAISED PATTERN

COVER PLATE
= 61 MINIMUM @
.
= ‘ &
\ i
¥ (
DETAIL "A" 3

GENERAL NOTES

SEE OTHER WATER
OETAILS AND NOTES.

OF EXPANSION DEVICE SHEET FOR ADDITIONAL

PAQVIDE RAISED PATTERN PLATE IN ACCORDANCE WITH SPEC. 3310,
ASTM ATOS, GRADE 50, GALVANIZED IN ACCORDANCE WITH SPEC. 33%34.

TRANSVERSE DECK REINFORCEMENT MAY BE SHIFTED THE
WINIMUM DISTANCE REQUIRED FoR EXPANSION DEVICE PLACEMENT.

¥ OLaLw 1Y FLAT HEAD C4® SCREW WITH A" SOUARE OR

HEX SOCKET ‘TN ACCORDANCE WITH SPEC 331, COUNTERSINE CiP
SCREWS Yig" FROM TOP OF PLATE. APPLY SRIOGE BEARING LUBRICANT
TO SCREW THREADS. (4)

(D)PROVIDE SMOOTH CONCRETE FINISH BENEATH FLA TE WITH

O WIN.TO ' MAX. GAP BETAEEN CONCRETE A

UNOERSIOE OF PLATE, PROVIDE, BOMD SREAKER (DLCT TAPE,

ETC. TO UNDERSIDE OF COVER FLATE.
@sza NOTE (Z) ON OTHER WATERPROOFING EXPANSION DEVICE SHEET.
(FIDIMENSIONS SHONN ARE REGUIRED TO COMPLY WITH A.D.A. STANDARDS.
(A)LUBRICANT PER WNDOT APPROVED/GUALIFIED PRODUCTS
~ LIST: BRIDGE GREASE.

SYMMETRICAL ABOUT

§ MEDIAN

r\SEE NOTE (7} ON OTHER WATERPROOF
EXPANSION DEVICE SHEET.

GUTTER LINE —=]
5", 1'-8" MAX. SPG v
BOLT AND CAP SCREW |

¥ RADIUS —\

AND
v BOLT

i
0F 0
T DE:EH

B5LOCK ouT SEE BENT STUD DETALL
FLARED n[.}_ ‘_{l 1§ MAX. SPC.(TYP.

MEDTAN SECTION

FIG. 5-397.630(B)

IHEP[E" CERTIFY THAT THIS PLAM WAS FREFARED
UNDER MY DIRECT SUPERVISION AND THAT

REV. N

DATE REVISION DESCRIPTION

I!.u L JLL\‘ LICENSED PROFESSIONAL ENCINEER
BY UNDER THE LAWS OF THE STATE OF MIMKESOTA

CERTIFIED 8T

NAWES

LICERSED PRcFESSIohAL EXGIVEER Wi

LIC. NO.

(RAISED MEDIAN OR SIDEWALK
AITH 5 BARRIER AND PARAPET)

WATERPROOF EXPANSION DEVICE

OER [om

APPROVED:

cHE:

BRIDGE NO.

SHEET NO. OF

SHEETS
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FO NOT TI(HTEN DOWN CAP [ |
SCREW. SEE DETAIL "A". |

E ROADWAY
DR 4PPROACH PANEL

"k 1B PLA
REL

TE
BELOW

FINAL

CLR.

"

SOCKET. APPLY BRIDGE BEARING
L_BQ[:-:\TI TO SCREW THREADS.(2)

T
o
L

\sp PLATE GALvANE

GENERAL NOTES:

PROVIDE STRUCTURAL STEEL IN ACCORDANCE WITH SPEC. 3306 OR SPEC,

STRUCTURAL STEEL AFTER F.

3309,

CATION IN ACCORDANCE WITH

3394. GALVANIZE FASTENERS IN ACCORDANCE WITH SPEC. 3392,

10 SED iy
FACE OF BARRIER —
e = GUTTER LINE
:UTLAP,:E :E-‘x é]TP:I\a" : 2 LONG HEX l_ 116" FLATE WITH
s0LT (TYP. 1 COUPLING NUT (TYR.} URB TO BE RECESSED
' FROM FACE OF BARRIER
21 LOWD pEx courLig (" INSIDE BEND RADIUS) (TYP.)
NUT AND ¥ O B x Z10M x 2Pt PLATE —
T Lo T0 BE RECESSED BELOW " DIA. x 41 &
FACE OF BARRIER —TOP OF DECK “aoLT iTvR i
7R 7 :ﬁé ﬂ% H
CALVANIZED —TOP OF DECK
COVER B — EXPANSION E /
JOINT SEAL e
X | ‘ e
\
SECTION THROUGH BARRIER |
\
TYPE § BARAIER _._l ] T
EXPANSION
GUTTER LINE CAINT SEAL
GALVANIZED N R PARAP
P oo , € 3 DIAx 148 FLAT SECTION THROUGH ET
JOINT SEAL I x 6" LONG SLOTTED | : I |HEAD CAP SCREW WITH
HOLE | 15" SOUARE OR HEX
r 4 1 AT HEAD SOCKET, APPLY BRIOGE an 3 "
i SOUARE DR HEX SOCKET. - NG LUBRICANT _
SECTION THROUGH BARRIER APPLY BRIDGE BEARING | | an (B 4t e [ T EW THREADS. (Z)
LUBRICANT TO SCREY - \ f ! !
TYPE 5 BARRIER FULL HEIGHT FLATE THREADS. (2) \ ' ] 3" x $'x 1-6" PLATE TO T
N0 WEARING COURSE) | /—<]E RECESSED " FROM < |
Vit BEVEL | ¥ 1-;_ | FACE OF BARRIER 1 Wox 100 x -6 PLATE WITH
- b | 1" % 6% LONG SLOTTED sk tofe To'sE Rece
© e | ‘ . 2" LONG HEX COUPLING NUT HOLE FOR ¥ OIA x 1)y /4" FROM FaCE OF B4 ]:EI!
AND 3 DIA x 4" BOLT FLAT HEAD CAP SCREW WITH L
2" LONG HEX COUPLING F\LT‘ | ‘ & T SalAAE O HEX S0CK -
ano UIa, v Bl ! T0P OF ROADWAY e SiﬁbLE gPIE‘EE ES.gKPIENTG' § ¥ DIAx 1/ FLAT HEAD CAP
Bc‘NUQ'ERTIEE'{EgﬁgEI»A"C.\”P ] LUBRICANT TO SCREW SCREW WITH 141 SOUARE 0R HEX
Fgn - = THREADS. O SOCKET, APPLY BRIOGE BEARING
EXPANSIO e L | =5 | LUBRICANT To scAEw THREADS. (3)
XFANSION -2
JODNT SEAL &2 = o0 LONG HEX COUPLING MuT \ 2" LONG HEX COUPLING NUT
e $ A i AND 0 DIA, x 4\. ac6LT. ! AND 3" DIA. x A" BOLT
LT FACE OF BARRIER TRAFFIC | 00 NOT TIGHTEN 00! ‘ Lo |
; 'L' T WM OCAx 1/ FLAT = CREW. SEEDETALL 1A, 1 -
' EE:‘U;:‘" “U’E"‘ “ITH BARRIER ELEVATION [ — X T 1
- LBekeT. seeLY avibeE ' BEVEL: =2 TOF OF ROADWAY
: BEATING LUBRICANT L ) ™ EXPANSION
: o 5.(3)
Lol TO SCREW THREADS.(Z) 5 ) —{5onT SEAL
[ %" PLATE T - ' ! RAFFIC o
Lo BE RECESSED BELOW " 5.‘ 3 Jrarrle
; FACE OF BARRIER PARAPET ELEVATION
. & EDGE OF
; 2" LONG HEX COUPLING NUT
[ T AND ¥ DIA. x 4 BOLT N I FLATE
a LUN(; HEX o | T G ¥ OIA x 14" FLAT HEAD CAP
7 : o OTA. % U4
x 4" BOLT. [} o clg SCREW WITH /0 SGUARE OR HEX
'

EXPANSION

JOINT SEAL

BARRIER ELEVATION
CONCRETE BARRIER 36!

\T\‘I‘E 51 SHOWN,
§ 10N FOR DETAILS

REVISED:

AEV. MO,

DATE

REVISION DESCRIPTION BY

I’U‘;ITI\]N PLATE AND BOLT

NCHORAGE IN CONCRETE

70 Sibow W' PLATE To
o5t

E COMPLETELY

t =
\ GALVANIZE STRUC
\ SPEC, 3394, ANIZ
e G COUPLING
NUT WITH BOLT
EMBED THREADS ¥,"
w,fn" MAX, CAP BEMEE;

DETAIL

LonG HEX PLING

SHOP

DRAWING SUBMITTALS REGUIRED IN ACCORDANCE WITH SPEC. 247L

COUNTERSING CAP SCREWS " BELOW TOP OF PLATE.

(T)PROVIDE SMOOTH CONCRETE FINISH BENEATH FLATE WITH 0" WI!
CRETE AND UNDERSIDE OF FLATE. P

80ND BREAKER (DUCT TAPE, ETC.) TO UNDERSIOE OF COVER PLATE.

npn

(Z)LUBRICANT N A

LIST: BRIDGE GREASE.
-] REFER TO STAMDARD FICLS ’E

STANDARD

FIGURE 5-24T,

JOINT DETAILS.

?

ND

223 FOR EXPANSION
5-297.226 FOR SILL AND EXPANSION

DANCE WITH MNDOT APPROVED/GUALIFIED PRODLCTS

JOINT TYPE AND

FIG. 5-397.635(A)

1 HEREEY CERTIFY THAT THIS FLAN WAS PREFARED
BY ME OR UNDER MY DIRECT SUPERWISION AND THAT
Tau g ouly LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA

CERTIFIED BY

T

NAMES

LICENSED Pack ESSIchaL ENGINEER

““BRIDGE APPROACH PANEL

LIe. NO. COVER PLATE DETAILS

OES)

BRIDGE NO.

SHEET NO.

QF

SHEET S
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% STEEL BEAM OR P/S BEAN T00TH PL- / w
"'r — SLIDING PL 0 NOT WELD CRADE 60 STEEL REINFORCEWENT BARS UNLESS
—WTig % 75 L Hn SPECIFIED.
y . oL % 3
| CLIPw TYP. STEEL OF CONCRETE L% Ay fid s /; 2. PROVIOE MATERIALS AND WORKMANSHIP IN ACCORDANCE WITI
D1APHRAGN 1 PENNSYLVANTA DEFARTMENT OF TAAMSPGATATION PUELTCATION 408
/ - 1 1_7 AND AASHTO/AWS WELDING SFECIFICATIONS.
-
ri 3. GALVANIZE STEEL [N ACCORDANCE WITH SECTIOM 1105, 02 (sl OF
[ L L PUBLICATION 408. IF SPECIFIED, PAINT ALL GALWAN)ZED STEEL
1 SURFALES. [N THE SHOP" [N ACCORGANCE WITH PUBLICATICM 406,
SECTION 1080.2 (b)
SECTION B-B 4 PROVIOE AASHTD W 270, CRADE 3G [ASTM A 109, CTADE 36,
GALVANIZED, UNLESS OTH C1 WINGS.
- ANCHOA STJI:S TO BE 1 105. 02 (&)

N
OF PUS. 403, STUDSMAY BE ’IUu" BACKED TO ACHIEVE REQUIRED
LENGTH.

5. USE FLATHEAD STAINLESS STEEL ASTM F 738 0R F 593 (TYPE 304)
FOR COUMTERSUNC SCREWS WITH INSERTS. ALL CONCRETE INSERTS
AND COUMTERSLNG uAr‘H]NE SCRENS ARE ¥4 " DIAMETER UNLESS
OTHERWISE MOTED.

6. BALL TYPE OR WILD STEEL KNOCK-OFF STUDS SHOULD BE PROVIDED
IMCESS OTHERWISE SPEGIF(ED. BALL STUDS ARE To 0 E 3

D35 WL sE ANE L5k 10
FF Q. :E “is NOWINAL O[AMETER

\LTERNFTE FJ\TTEP\IS OTHER THAN SHOWNM ON
BALL OR KNOCK-OFF STUD DETAIL MUST BE APPROVED BY THE
DEPARTMENT.

7. ALL BOLTS TO CONFORM TD ASTM A 325,

" TYP.

8. USE THIS ORAWING A5 A GUIDE IN THE FREFARATION OF SHOP
ORANINGS.

9. CONSTRUCT EXFANSION DAW TO MATCH ROADWAY GRADE AND CROSS
SLOPE.

CUTTER- | an
LINE—=f

10. PLACE CONCRETE UMDER THE OAM AND VIBRATE UNTIL THE CONCRETE
s FORCED THROUGH THE g ' DIAMETER 41R HOLES. STRIK F
5 CON ACTER CONCRETE KAS CURED, INSPECT THE HOLES
S REUGVE. UNSOIMD CONCRETE. - LLEA THE HOLES WiTH M0 AR JET
AND FILL WITH AFPROVED SEALER.

11. Co C IGH_ S8
BALL STUD DETAIL " 0T COuE| (N1 CONTACT WETH THE SUBSTRLCTLAE OF THE ERIDCE

{SEE CENERAL NOTE & 12. SET DAM_AFTER ADJACENT DECKS HAVE BEEN PLACED. 00 NOT PLACE
1 COUCRETE [N T0F OF ABUTVENT GACKMALLS UNTIL THE SEAMS. OAUS

DESIGN INFORMATION AND DECK SLAB HAVE BEEN PLACED
LNA]\ N’ 13. FABRICATOR T0 PROVIDE A CHART SHOWING JOIMT OPENING FOR
TROUGH HORMAL TEMPERATURE = GB°F. TEUFERATURES BETWEEN -10°F T0 110°F FOR STEEL STRUCTURES
TEMPERATURE RANGE = -10°F TO 110°F FOR STEEL & 10°F To 100°F FoR /S, N TERTALS On ok banWings CHERETE STRUCTURES, IN 10°F
TEWPERATURS CUANGE = 4Z°F RISE, TO°F FALL FOR STEEL 4 33°F RISE, 59F FALL FOR P/5. 14, PERFOAM NON-DESTRUCTIVE TESTING OF WELDS AS REQUIRED [N
T £ = THERMAL COEFFICIENT = 0. 0000065 PER °F FOR STEEL & 0.00000G0 PER *F FOR P/S. ACCORDAMCE ® [TH \ASHT;I!IIS SEECIFICAT [OMS.
NOTE 18) - % TMPAGT =
DESIGH LIVE LOAD = 100 PSL + GOX IMPACT = 160 PSI 15. BEFORE PLACING BLOCKOUT COMCRETE APPLY APPROVED EPOXY
DEFLECTION OF TOOTH SHALL NoT EXCEED T/300 WHERE f = CANTILEVER LENGTH OF TOOTH. GONDING AGENT TO TRANSVERSE DECK CONSTRUCTION JOINTS.
STEEL gu EXPANSION: MIN. Ao =B+ETe L (L IN [N.) =0.00672 L @ 68 "F [L IN FT.) -
DIAPHRAGH 3 - : . ) sos o 16, FABRICATOR 10 SHOW DETA[L OF ALL SHIPFING AND ERECTION
— Ly CONTRACTION: MIN. A =E+ETe L (L IN 1N 00853 L & 68 “F (L 1N FT.) TEWFORARY ATTACHMENTS ON SHOF DRAWINGS. AFTER ERECTION,
STEEL BEAM OR P/5 BEAM SEE TABLE BELOY FOR VALUES ® B3* F AKD AFTER ODPENIKG 1S MJJL&TEL. Fi RECTLON TENPE‘#TUNE.
SLOPED CURS X . : + = THICKNESS OF STEEL FLATE OR THICKNESS OF TOOTH.. TEWFGRARYT ATTACHMENTS ARE TO BE SEWOVED BY CHIFFIN
& BARRLER PLAN AT P [ ER L - EXPANDED LENGTH CONNECTION WELGS AND GRINDING SURFACE SMOOTH.
\,g/ - W = WIDTH OF TEOTH EXPANSION DAM. E_CLASS AAAP CEMENT COMCRETE IM THE PLOCKOUT AREA EXCEPT
SKEW ANGLES < 15° L ) A5 SPECIFIED 0A [KDICA S WORK 1S INCIOENTAL To DECK
BLAN AT ABUTMENT SIMILAR. FOR SECTLON 4T ABUTMENT, SEE SHEETS 3 awp 5, b = L/290, BUT NOT LESS THan 1+ (L IN FT.0. COMCRETE EXCEPT AS SPECCFIED O [NOICATED.
THE VALUE OF /ol T FOR TEMPERATURE OF TIME OF DAM ERECTION OTHER THAN GE° Fi 16. MAINTAIN 4% MIN. BETWEEN EDGE OF STEEL TO THE EDGE OF
A 10+ AotT) =Lol 68" F) - (T-68° FIL CONCRETE AT TEWPERATURE OF - 10°F FOR STEEL AND
fio Pl o OV EoR Frs Conen
OPEN R AalB3'F) =Mo FOR T 65'F KORVAL TEWPERATURE SRIND AL EDGES EXPOSED TO TRAFEIC OR PEDESTRIANS TO
T 4 A5 SHOWN 0N PLAN. Fs* MIN. RADIUS.
WIN. FILLET WELD SIZE SHALL BE THE *WINIMUM FILLET WELD S[ZE" AS SPECIFLED [N
For RECESS — AWS 01,5 UNLESS OTHERWISE NOTED.
IN CONCRETE " WIN. ISEE GEMERAL NOTE 18
Fav —— FL. 14" BENT
(Tve. (sL1018G)
HIGH SI0E
sl o
& scaew mp COMMONWEALTH OF PENNSYLVANIA
CONGRI NSERTS FOR STEEL BEAMS ® ' I
L IFT. 251 300 350 400 450 500 550 600 850 T00 750 aco B50 900 350 1000 DEPARTMENT OF TRANSPORTATION
Liolr | 1% 2 z 2% H 3% | 3% ] 2% | 4% 5 5% | 5% 0 5% | &% BUREAU OF PROJECT DELIVERY
w1 | 23 R 70 VS T PO IO R 7 S I B 8% ]
] 1 1 ] 1 1 T | Vs 1V 1k | 1k 17 2 2 STANDARD
® FOR P/S BRIDGES, USE % OF& o &4 VALUES IN THIS TABLE.

TOOTH EXPANSION DAM
FOR PRESTRESSED CONCRETE &

STANDARD ANCHOR SYSTEMS

WALL CONSTR, & EXPANSION JT. DETAILS STEEL I-BEAM BRIDGES

SECTION A-A

SECTION 4-A NOTED

CRETE RECESS AREA [N BARRIER AND GRIND TO PROVIDE
‘;MLJTH SURFACE. APPLY OME COAT OF &SPHALT \EHE‘IT [NT

BRIDGE DRAINAGE
®WA-1 OR PERFORMANCE GRADED ASPHALT CEMENT P " T 5 JAN. 3 209 o JAN. 31, 2018 SHEET 1| OF 7
L R e AT o WO E agEL WaTHoUT FR1iTron. DETASLE A ERPROGFING AND EXPANSION HE““”E"“H;}"— “E“’;}FXU
T Hrrac B Moceata, et (A7 AT _
REFERENCE DRAWINGS EI T e | BC-T62M

¢T-10-v20¢
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A" WK,

{ SEE GEWERAL
NOTE 18 ON

PARRIER
|

2o
C BUT NOT TO
EXCEED WIOTH OF

SHOULDER Y

© STEEL BEAM
[ OR PJS REAW [TYP.)
|

BUT NOT T0
EXCEED ®IDTH GF
SHOULDER

6 SCRENS AND [NSERTS

SPACED | 6t NOTES:

. TO_IMSURE THAT IMSEATS & SCREWS
ARE AL[GMED PROPEALY, PLACE CURB

& SIDEI’-\Lﬁs A'ITH \Vam SLIDING

LATES APPLY BOND BREAKER
TE'ILI0NG PLATES PRIGH TO
[NSTALLATION.

b

ERDS OF DRAIN TROUGH TO BE CLOSED AND
MADE WATER TIGHT IM & MANNER
ACCEPTAELE TD THE DEPARTWENT.

TYFE OF DRAINAGE DISCHARGE [S DEPEMDENT
UPON THE LOCATION OF THE STRUCTURE.

4, CONTRACT DRAWINGS T0 SHOW DETAILS OF
TIE-IN TO EXISTING DRAINAGE SYSTEM.

. TROUGH SYSTEW AS SHOWN MAY BE
SUBSTITUTED BY APPROVED EGUAL.

. ALL DETAILS ARE SHOEN WITH & SEPARATI

w

 Ya® RECESS

o

SHEET 1) :
Bt —
(TYRL —SCRENS AND, TNSERTS — BaR 2'
T e, SLIDING TG T A,
UBENT'TD FOLLOW CURE)
SKEW ANGLES > 75°
PLAN AT SIDEWALK
H_OF
[NSERTS (TYR.)
SCREWS AND
INSERTs S2ACED
€ 5% C.C, WAK. , TYP.
FL Y3 ' BENT O TO Myt MAX.
tSLIDING!

SAR B x Mp" LEENT!

BL Wy
BENT
:SLI[‘ING)—\

-
o
o~ /_ LATE Yor
OR P/S REAM

SEE NKOTE 2 —e=
§:¥

SEE TYP. DRAIN BOX
INSTALLATION ON SHEET 7.

g

SCREWS AND [NSERTS

L STEEL SEAM rt + OF ER[DGE
f | |
RN Rt

— DIAPH,

pu—
TZe

I/ CONTINUOUS SHEET, OR&N TROUGH

SMININUM SLOPE

MIN,

TYPICAL SECTION

|—PL Vst SLIDIN
UBENT TO FCLLDW C

SKEW ANGLES ¢ 75°

IN CONC. <[I‘E#1Lk TgEI)II-'H DETAILS MAY BE M‘]r‘]F]En

SHOW A STNGLE THOUGH TC REDUCE DECK

I:“A]NS. SEE 7_FOR EXAMPLE. ALL
DRAIN LOC) ATIENﬁ llli‘[ BE SHOWN OM THE

CLRED . / DESIGH DRAWINGS.

L PL '/ " BENT

750 15L16 (NG

LTYR

TOOTH PLATE NOTE:

THE SCROLL [§ TO BE MADE BY A SINGLE CuT
OF & MACHINE GUIDED TORCH. SHAR®

CORNERS

T0 BE REMOYED BY GRINDING.

PLAN SECTION E-E

TOOTH PLATE DETAIL

r=—A" (SEE GENERAL
NOTE 18 ON SHEET 11
’_SCEE“ ;h?Z']'NEFE.Tsu AX. (e —-|—1-——,’\o "'—‘EM AT IMINL D 4v (SEE GE
— {FOR SKEWS < — .
. Vv SLIOING PLATE B 4 O Aosiis e e’ G St o COMMONWEALTH OF PENNSYLVANIA
woasess - K| P .| oF o Aowrn 2 e o DEPARTMENT OF TRANSPORTATION
- T KEERTS —
. 1/ A :: IN CONC. =i "_rtL;E:thhT L BUREAU OF PROJECT DELIVERY
3 b E ton sz Ll L ¥, nccess 7 5 STANDARD
Y L -] 1N COMCRETE |‘.=.‘= N
=, =3 [ | TOOTH EXPANSION DAM
o < COAT OF ASPHALT & |+ b 4
wran— 1 L] — HF= ColREMR Bems SN Py | ' FOR PRESTRESSED CONCRETE &
Gl AL ENT PG Rd-72
JEETILE—TE;:JQNGCKA <. 41— ) lcsEE bELT]JI\ A= NOGTE STEEL T-BEAM BRIDGES
SECTION C-C :T‘“’-‘>_V".-..
SECTION AT ALTERNATE SIDEWALK i RECOMMENDED 4. 31, 2013 nE:o:u/;zn JAN. 31, 2009 | SHEET 2 oF 1
SECTION D-D Sy v W7/ 87y Ty
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gv 1oz
gn W , LIMITS OF BLOCKOUT . TRANSVERSE CONSTR. JT. LEGEND:
# VaRY TO PROVIDE HIYIHUN 13 12H,
0 0 S1GN WG,

\
t a;_l_i SLOPE_To DRAI
) gn FER AcTUAL BESTON SLOPE.
HH N x un P STAINLESS STEEL

T _—2-%_TOF & BOTTOM
PLACED PARALLEL TO SKEW
STUDS SPACED 4T 145 Wyt . {TPPE 3041 , FULL LENGTH OF DRAIN
POINTS EETWEEN ~PL %" TYR.) 012 TROUGH
CLIPS ALTERNATELT. STAINLESS STL. FE»:%EEEEABRE%EIENTLNGIT
| = A . S LI
- ! | ya i " C B R C.C..
= @ | | _a " a —TOP OF BEAM
Eaz WT 18 % 75 & 47 -0 uAlx, — \Kk wa‘ %'1‘ - Vow PL. @ 4'-gn A r‘;"; le I:-!L.JTTEIJ HOLES FoR
| 7 \\ # A w7 = T )
Bl ROUGH CONSTR. |\ o w L ) W APPLY Vi BEAD OF AN
§E" JoINT— V. Gue BECF H==H= (TYP.) EXTERLO® RATED 5ILICONE CAULK
i B MAX. \ 7\‘ ~ SEALANT PRIOR TO ASSEMBLY.
& 2" MIM. o ——— WT 18 % 75 & 4" -0 Pl SEE FUBLICATION 408 SECTLOM [020.3 EOR
z 1 | WATERIAL SPECIFLCATION.
8
— A TYR
T 7-#5 PLACED BETWEEM M
L aeHRacu STRINGERS PARALLEL TO SKEW 1. AL VERTICAL STUDS ARE Ji
FL 340 MIN.UTYR. ) x 10 LONG.
STAINLESS STL. . 2. Han[;am-u STUDS [N ASUTMENT
¥ "2 % 12 LON
I F:E[NF. ‘ - STRINGER 3. HOR[ZONTAL STUDS [N SLAB ARE
SEE DESIGN DRANINGS — TYP. >—|7J' | DRATH %% Yo' ox 16" LONG.
FOR S[ZE AND SPACING. TRoUeH M A MINIMIM DEPTH OF CONCRET
OVER DIAFHRAGHS 15 120,
. . " " 5. BEFORE PLACING BLOCZOUT
4-% "8 x 30" NIM. ANCHOR AFELY APSROVED EFONY SONDING
CONSTRUCTION . ﬂINT$

BOLTS W/NUTS & WASHERS

SECTION AT ABUTMENT
FOR STEEL BEAMS

FOR DECK TOP RE[NFORCEMENT MAT! TRANSVERSE BARS
SHOWN ON TOP, SIMILAR WHEN LONGITUDINAL BARS ON TOP.
2% __l% E:.&;-.-. ALR HOLES
20 gn
= 14"
Hx SIN B+ g 1-3n P " *
b st P I
(SEE GENERAL NOTE 18 / T
ON SHEET 1) / - — i G WIN 'r
! LIMITS OF BLOCKOLT L TRANSVEASE CONSTA. JT. ——“—-‘— g " uIl
Hox SING + 11— | ———— / B MAX.
WIN, 2* BAR 2 + t ./ = >
/ E-%E TOP & BOTT
i ,"' Thre AR SLACED SARALLEL To SKEW e Hire 50 WIN.
STUDS SPACED AT 1/5 for / ”O'j‘*‘” n e
POINTS HETWEEN d DECK sLag
CLIPS ALTERNATELY, | | g ozn TYPICAL STUD —ow —EOTRERT—
LTYR.) ‘\ _EL ‘I’-‘“ . T CENTERED RETREEN. LoNGIT
WK, / T | 2 el [NDIVIDUAL STUDS MAY BE BENT Of SHORTER
| [ r TOF RE INFORCEMENT. STUDS MAY RE USED | WHERE CLEARANCE IS
= | LT ] ‘ ——TOP OF SEAM LIMITED) , IF PERMITTED BY THE STRUCTURE
Bl 2 CONTROL EMGINEER OR DISTRICT BRIOGE ENGINEER.
42 wTiExTses —o-lu-\:,—\ Yo PL. @ 4°-00 MAX.
- A
gz RoUCH CoNSTR. STUD DETATL
sl JOINT — N\ —— 2" CLR. {TYR.
Z|hs Y
L2 6 WAX, ]
g-g 20 MIN, T WT 18 x TS € 4°-0" MAX.
2z iy
H -
- S~ A (TR
TTS=—p-w§ PLACED BETWEEN
o STRINGERS PARALLEL TO SKEW
=D JAPHRAGY LN .
| COMMONWEALTH OF PENNSYLVANIA
4 = DEPARTMENT OF TRANSPORTATION
e 3 3 STRINGER BUREAU OF PROJECT DELIVERY
BACKWALL REINF.
SEE DESIGN DRAWING
255 2EsLon 37 Lo = STANDARD
FL. %" W d-Tg '@ % 30% WIN. ANCHOR
Uras) Siness sTeL unfn AHUTS & WASHERS TOOTH EXPANSION DAM
FOR PRESTRESSED CONCRETE &
SECTION AT ABUTMENT (@ SHOULDER) STEEL I-BEAM BRIDGES
FOR STEEL BEAMS
. JAN. 31, 7013 JH , 2018 7
FOR DECK TOP RE[NFORCEMENT MAT: TRANSVERSE BARS KELCPE\IDE; ;4 . RECQ?‘/Z- ED fy. o SHEET 3 oF 7
[ J‘Zm = BT T {iZ s
e o e | oo o o ez v | BC~ 1 B2 M
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TOP OF BEAM § TYP. )

L TRANSVERSE & TRANSVERSE
CONSTR. JT. LIMITS OF BLOCKOUT CONSTR. JT.
. " I (TTP.)
STUDS SPACED AT 145 f 2 | L] . L
FOINTS BETWEEM BL iTve -
e[S | e T E e
(TYP.) ] I [l . Lx FARALLEL TO SKEW { TYP.)

1War (TYP. ) —=
Vot CTYR.) ——*4 0
h PARALLEL

FLACE] T0
& CE\ITEREC BETWEEHN

f

LOMGIT. TOP HEI‘IFUHLEMEM’
BETWEEN BEAM FLANGES.

SLAB
[={ P L]
s =
=t L
- A AcrvRa
T=— WT 18x75 & 4" -0" MAX,
(TR,
_\— 2-%E PLACED SETWEEM
2" MIN. T » TrE. ) STRINGERS PARALLEL TO SKE® (TYP. !
LTYP b DTAPHRAGY (TYP.} ¢
% g ‘s
ot
3 " MIN, LTY / ORAIN * % % e
STintess Sree TROUGH * K STRIMGER VTYR-1
SECTION AT PIER
FOR DECK TOP REINFORCEMENT WAT: TRANSVERSE BARS
SHONK ON TOF, SIMILAR WHEN LONGITUDINAL BARS ON TOP.
ﬂx SIN B + |
M. 40
bE'E \:EVEV\L NOTE 18
DK SH — 2-%6 TOF &
{  BOTTOM PLACED
fioox SINB + 1" [ PARALLEL TO SKEW (Tre.)
MIN. 2" /
LIMITS OF BLOCKOUT !
8 2e \ ¥ 3r i TYR. )
T TRANSVERSE LML [—& TrausvErse
CONSTR. JT. | CONSTR. JT.
an Tve AlR BL Bgr (TYP,)
K HOLES © STAINLESS STL T
STUDS SPACED AT 1.5 PL %"= [ FLACED PARALLEL TO
POINTS BETWEEN b v & CENTERED GETHEEN
CLIPS ALTEANATELY. —|] \ LOKGIT. TOP REINFORCEMENT
[RET \ lzn / 5 BETHEEM SEAM FLANGES.
TOP OF BEAM I TYP.) r
I ]
2 LOW SIDE F T ,.I- 2n ClA.
5| OF DA ] e
T HIGH S10E
Gl fl OF DAM

e A (TYRD

L1t LI Y
NIH. CTTE, ) Bu
TYP. ) \ TN

L\ M
I oraennagn ) ' TP
[TYP.)

WE 18x75 @ 4'-D" ([ TYP.)

[ 2-%5 PLACED BETWEEN

sl 3

Y MIN. (23]
STAINLE‘N ‘STEEL—‘/

1 -
* A
¥

STRINGER [TYP. 1

G oratw
TROUGH

SECTION AT PIER

(@ SHOULDER)
FOR STEEL BEAMS

FOR OECK ToP REINFORCEMENT MaT: TRANMSYERSE BARS
SHOWN ON TOP, SIMILAR WHEN LONCITUOIKAL BARS OM TOR.

——]F— V" PL. & 4 -0" MAX. (TYP.]

ff
WATERSTOP

L

¥ RECESS
IN COMC.

i ¥
(Tresfho v 1w

;
| GuTrER LINE _|

PLAN AT SPLIT MEDIAN BARRIER

NOTE: PLAK AT SELIT COMCRETE DIVISOR SIMILAR

o FL Yav BENT
| i

SC’EIS lh 0, INSERTS

2NN
|II
‘

SEE NOTE 7

OK SHEET 2.

SECTION AT SPLIT
CONCRETE DIVISOR

DRAIN TROUGH

NOTE: F(‘Q CONCRETE DIV[SOR WOT SPLIT, U<E %E

(TYR

STRINGERS PARALLEL TO SKEW (TYP.!

1

ECE 2" BENT SLIDING PLATE.

TROUGH NAY BE CONTINUOUS THRDLIGH \I\IsoH.

NOTES:
FOR LEGEND AND SECTIOW WOTES, SEE SHEET 3.

PL 2" BENT
{SLIDING)

Biellpn (BENT)
PROVID
WATERSTOF A5
PER BC-T35M ———
FLATE =,

DEPTH_OF
[NSERTS! TTP.)

SCRENS AMD
INSERTS SPACED
© 5% L0 MAX.

DRAIM TROUGH

SEE NOTE 2

WATERSTOP SHUULD
BE PLACED [N DEC)
WHEM BARRIERS .!F'E
SLIF FORMED.

N SHEET 7.

SECTION AT SPLIT

MEDIAN BARRIER

NOTE: FOR MEDIAN BARRIER NOT SPLIT, LsE ONE
PIECE 2" BENT SL1DIMG PLATE.
TROUGH MJ'\‘ BE CONTINUOUS TH?I”.JGH D[\'[SOR

COMMONWEAI

.TH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

BUREAU OF PROJECT DELIVERY

TOOTH

STEEL

STANDARD
EXPANSION DAM

FOR PRESTRESSED CONCRETE &

1-BEAM BRIDGES

RECOMMENDED *AN-

A, TYP.

THIE" BACOE EWG DEER

31, 2019 | preou ED JaN. 31, 2018 | SHEET 4
T Heraa b Maccea, i e -
o oo e e | DO~ (62M
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STUDS SPACED AT ‘
1/5 POINTS BETHEEN

CLIPS ALTERMATELY 1 TYE. I‘\\

NT 1BxTS @ 47 -0 MK,

BAR 2v
PL %" (TYP.)

“

Lok SIN B 41"
an

( SEE SENERAL

ON SHEET 1)

Sooox SINE +10
WIN, PM ——————

NOTE 18

LINITS

WT1BXTS @ 4700 MAR

L TRANSVERSE CONSTR. JT.

L

B
Tote AIR &

|
-

— 7-*& TOP & BOTTOM

HOLES o £'F | |

PLACED PARALLEL TD SKEW

| —FL Mt e 40" uaK.

2r—gn

FL 5" (TYR.
STAINLESS STL.
|

STUDS SPACED 11 1/5

FOINTS BETWEE
CL18% ALTEARATELY.
(TYP.

Zeo ROUGH

EHEG CONSTH.

ShEe JOIN
=

S5E BY MAX,

ZEeE 20 WIN, —

s

= |

TRANSVERSE COMSTR. JT.

F4 @ 12" PLACED

FARALLEL TO & CENTERED BETMEEM
LONGIT. TOP REINFORCEMENT.

2-#6 TOP & BOTTOM

PTYRG

1]

T
LIMITS OF BLOCKOUT
W an
Vg TYE
e T 1
AIR HOLES & 6" |—
353
1t —

BACKWALL REINF,
SEE CONTRACT DRARINGS
FOR SLZE AND SPACING

FL. 3" (MIN O THR
STAINLESS STL.

#4 @ 12" PLACED FARMLLEL
/ TO & CENTERED DETWEEN
2" LONGIT. TOP RE [NFORCEMENT,

H

il o ROUGH
ELSG cansn
e

oTZE N
g5 & M.nx.
SEPE 2" MIN.—
Bt ‘

BACKWALL REINF, ——
SEE CONTRACT DRAWLNGS
FOR S1ZE #MD SPACING

FL. 3" (MINDETYR.D
STAINLESS STL.

R, i
4-Tgve x 2 -6" WIN.

. DRAIN TROUGH

BOLTS W/NUTS & WASHERS

ANCHO®

—— A (TP
— KT 18x75 @ 4°-0" WAX,

—5LAg 2
Elie
Fla
B|E
BEN 1|~
[T NOTCH —

) T %{ TR,
. y
— PROVIDE WASONRY

ON DIAPHRAGM AT
=~ CLIP LOCATIONS

——2-%*5 PLACED BETWEEN

RO
LONG STUDS
ON &® CTRS.

F/S BEAN

i D1APHRAGM

SECTION AT ABUTMENT (e SHOULDER

FOR P/S BEAMS

FOR DECK TOF REINFORCEMENT MAT:
SHOWN ON TOP, SIMILAR WHEN LONGITUDINAL BARS ON TOP.

TRANSVERSE BARS

FLATE (3" WIN. THL.

CTYP.) (BY DESIGNERD

STRINGERS PARALLEL TO SKEW

FOR

u—/ —
Lol

PLACED PARALLEL TO SKEW

(I . .
V2* e 4" -0" MAX. (TYP.)
"

[—sLaE =

‘—— BT 1BxTS @ 47 -0" MAX.

BEAY
[ NoTeH =

Ve WIN.
LOCATIONS (TYP. )
[-—2-%& PLACED BETWEEN
STRINGERS.
L

LONG STUDS
ON & CTRS.

L ORAIN TROUGH \

A-Tte x 20 -6" WIN
BOLTS W/NUTS

& WASHERS

ANCHOR
—ot

SECTION AT ABUTMENT

FOR P/S BEAMS

DECK TOF REINFORCEMENT MAT: TRANSWERSE BAl
SHOWN ON TOF, SIMILAR WHEN LONGITUDINAL BARS ON ToF.

NOTES:

P75 BEAM

APHRAGM

FOR LEGEND AND SECTION MOTES, SEE SHEET 3.

z. T:lCTH EXFANSION DAMS ARE MOT PERMITTED TO BE USED
[TH PRESTRESSED CONCRETE ADJACENT BOX BEAM SRIDGES.

OTAPHRAGH AT LL]*

PROVIDE MASONRY ’LlTE

FARALLEL TO SKEW

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

BUREAU OF PROJECT DELIVERY

STANDARD

TOOTH EXPANSION DAM
FOR PRESTRESSED CONCRETE &
STEEL [-BEAM BRIDGES

RECOMMENDED

£ Mowcerea

I4H. 31, 7019

RECONMENDED A 31, 2013

i
ke onibse EwEEm

AETING BOR, D OF PROJEIT DRLIVERT

SHEET &£ OF 7
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LINITS oF BLOCKOUT

T TRANSVERSE

CONSTR, JT. an ¥ an
Tove ALR L |

TRANSVERSE CONSTR. JT.

®4 @ 12" PLACED PARALLEL
TO & CENTERED BETWEEM
LONGIT. TO® REINFORCEMENT.

I
| HoLEs e EE |
|

=_‘L %t '_rvp,u ; — — Yar TYP
STALNLESS >TL.\‘+ (TR ‘ | _.1_._

2-#5 PLACED BETWEEN
STRINGERS PARALLEL TO SKEW

; M i, ~ |

=

STUDS SPACED AT 145
POINTS BETWEEN

CLIPS ALTERNATELY. —=F="———
[TYP.]

3" UTYR

I A O

Fla

.

— WT 1ExTS € 4°-0" MAX. [ BEanw |7
NOTCH —

-
P*rk

— T H
.
TYP.
N

F'!G"'IDE MASONRY PLATE ' MIN, THE.
M DIAPHRACM AT CLIP L"J[‘iT[DNS CTYPLY
lﬁf DES1GNER!
— 2-#G PLACED BETWEEM
STRINDERS PARALLEL T SKEW ( TYR.)
| — O" LONG
$TUDs ON Gw CTRS. (TYe,
[— F/S BEAM (TYP.)

—OIAPHRAGH [ TYP. | NOTES:

¥ - ¥

L DRAIN TROUGH

SECTION AT PIER
FOR P/S BEAMS

L] ggx EE-\N SHOWN, 1-BEaW SIMILAR EXCEFT, REMOYE TOP

® FOR DECK TOP RE[NFORCEMEMT MAT: TRANSVERSE BARS
SHO®N ON TOP, SIMILAR WHEN LONGITUDINAL BARS ON TOP.

Lax S]'l 8okl
Y36E SenenaL woTe 18
ON SHEET 1) —p
" / 2-%& PLACED BETWEEN
A;\[hc 231" 8+ .‘I .,f"is'rn?nssnf, PARALLEL TD SKEW
§ TRANSVERSE P LIWITS OF BLOCKOUT /
CONSTR. JT. i ¥ /
- /
STUDS SPACED AT 1/5 | %a a1k
FOINTS BETWEEN HOLES 0 67 % L et e 4 -0 WA,
CLIPS ALTERMATELY. —— \ ~ \ #4 @ 12" PLACED FARALLEL
(TYP) L sy Yyt 0TYRL /l TO & CENTERED BETWEEN
—--I-—'./z " LONGIT. TOP RE[NFORCEMENT.
|
LOW S10E L L—sLas 2
OF DAW £l
Ele _
S =lz NOTES:
— A (TYP M |-
WT 18xT5 © 4° -0" MAX. | MOTCH & 1. FOR LEGEND AND SECTION WOTES, SEE SHEET 3.
2. TOOTH EXFANSION DAMS ARE NOT PERMITTED TO BE USED
WITH PRESTRESSED CONCRETE ADJACENT 80X BEAM SRIDGES.
“+ y HIGH SIOE
~ TYP.  OF GAM
PLOS40 (TYR. ) — " PROVIDE MASONRY
STAINLESS 5 & FLATE (s * MIN. THE. 1
I, ON DIAFHRAGN AT
) CLIP LOCATIONS
(TR 1 LBY DESIGHER COMMONWEALTH OF PENNSYLVANIA
“—2-%6 PLACED BETWEEN
STRINGERS PARALLEL TO SKEW {TYP.1 DEPARTMENT OF TRANSPORTATION
BUREAU OF PROJECT DELIVERY
Yove x 10m
LONG STUDS OM
| \ & e, (T STANDARD
. DRAIN TROUSH
P45 BEAM {TYP.) TOOTH EXPANSION DAM
\_ 6 )
OTAFHRAGH [ TTE. FOR PRESTRESSED CONCRETE &
SECTION AT PIER (@ SHOULDER) STEEL 1-BEAM BRIDGES
FOR P/S BEAMS
FOR DECK TOP REINFORCEMENT MAT: TRANSVERSE SARS JAN. 31, 7019 I s 2019 T
SHOWN ON TO®, SIMILAR WHEN LOWGITUDIWAL BARS ON TOP. RECOMMENDED ;— RE“;}:{D o SHEET & OF 7
T harae B Mocoo e o
e e e | e oo o e maseer e | 3G~ 1 B2 M
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SEE DETAIL & FOR
SKEW ANGLES » 75°

L STEEL BEAW OR PrS BEAM

SEE SHEET | FOR DETAILS

j—SEE SHEET | FOR DETALLS o o

SEE TYPICAL SECTION AT SIDEWALX

FOR SCREW AND TMSERT SPACING

DI1APHRAGH

NOTE?
1. ALL DETAILS AEE SHOWN WITH & SINGLE

£
DRJ'-[N Loch T]Jh‘\ NUJT BE SHOMN ON THE
DESIGM ORANINGS,

DETAIL A

SKEW ANGLES > 75°

an

/\( SIN B 410 —— /
(UIN, 47 [ ——
SLOPED CURB
Ao SINE +1v & BARRIER
TMIN, 2

PLAN AT SIDEWALK

*TH
NS ERTS TP

fst—PROVIDE 10%@ HOLE [N CRAIM

je=d—FROVIDE 102 HOLE [N DRAIN
TROUGH DVER DRAIN BOX

PL " BENT, o B
1 St TROUGH OVER GRAIN 50K ORAIN
3 /—DRAIN i
T / THDESH / TROUGH
|
- V4" SPLASH
= i Lscse-« AND, ENSERTS FLATE
i | SPACED B 5° C. I | —
| | PEDESTRIAN RAILING, i - G SPLASH PLATE
SIDEWALL PROTECTIVE i FoR DAAIN
| | FENCE Oft SARRIER SCREWS & INSERTS . 5 p PLAEHRAGM [L %, BOX DETAIL
SFACED © 6 C.C. —y 00 Vit MAX. T o peTarL, | . ; BETu
| | _L “H= SEE DAAIN BOX | conincen YADLF [CaTIgNS
DLAEHRAGY WODIFICATION | STRING ARE REQUIRED
| | SCAEWS AND INSERTS SPACED 8 1°-0° C.C. WAX. _\ - . [ SHOW ON_DESIGN
| DRAWINGS)
| | Ve MK, —] ' T 6%, va EXF. :
Yeu SLIDING FL. L Lexexly ANCHOR BOLTS e w
20 N . F/S_SEAM
i N | CLR. e e
E T 3 FOR JomNSEOUT LucaT oK 1 4 —JL
\ S2e"BETYEN Brtwince. ——FOR DOWNSPOUT LOCATION,
L # BOLTED CONNECTION SEE DESIGN DRAKINGS.
ST WILL BE ACCEPTED
AS_AN APPROVED
b= ALTERNATE. CUT BOTTOM FLANGE To
OVIDE 1°-2 WIN.
IF NECESSARY OR AS REQUIRED BY DESIGN DRALN TROUGH & DRAIN BOX
EE _NOTE 2 DRAIN TROUGH & DRAIN 80X
oM SHEET 2 DRAIN TRIUGH F
[ e Tve. omAM S0 FOR STEEL BEAM FOR P/S BEAMS
INSTALLATION
TYP. SECTION AT SIDEWALK
£ V2@ HOLE FoOR
NOTE: SECTION 15 SIMILAR FOR RA[SED SIDEWALK. FOR v,{i . Voo LoNs TYP. DRAIN BOX INSTALLATION ® PIERS
SIDEWALS DRAINAGE SLOPES, SEE BC-767M, SHEET 4. il INSTALLATION AT ABUTMENTS SIMILAR
gn =
"
4n WIN. {SEE GEMERAL z
/e SPLASH g
NOTE 18 ON SHEET 1.} 21 aTES. =J )
ar O SIME £ 10 = =
MIN. 2 - e SPLASH
| Lexdxs . BLATE
HIGH SIDE | | B \ . * *
OF DAM - |‘ | | v pecess A —n—, COMMONWEALTH OF PENNSYLVANIA
o ),"4 | il [N CONC. " * DEPARTMENT OF TRANSPORTATION
’ BUREAU OF PROJECT DELIVERY
. H R Yuox tar o [T / STANDARD
SCRENS AND ] | BoLTs — | /
CONCRETE INSERTS | — FOR DRAIN § W A
[ BOX DETALL I
i S oA sl TOOTH EXPANSION DAM
(8] DA TNAGE " & Yo r2 HOLE FOR
H @ x 14" LONG
COAT RECESS WITH ASSHALT b AR FOR PRESTRESSED CONCRETE &
4% DEPTH_OF - " CEMENT PATHT Ha~1 | A4S REQ'D
INSERTS [ T¥P. 1 FEREORMANCE GHADED 1 BOX STEEL [-BEAM BRIDGES
KSPHALT CEVENT PG 64-22 -
SECTION F-F  [SEE SEGTIOR A- SECTION G-G SECTION H-H

NOTE SHEET 1)

DRAIN BOX MODIFICATION

RECOMMENDED VAN 3T, 2018

SHEET 7 OF T

T Rraa B Mar tea

REcjz_E“ JAN. 31, 2009
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TENNESSEE DOT

MEDIAN BARRIER

MEDIAN BARRIER

\ Vi END PLATES.,

N

[

ugwuug rrnmr
PER EXP
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SECTION © - ©
£ NOTEx WELD WIDTH OF CONTACT POINT

SLAB

-

Yo
[ —

FLAN VIEW
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’—F\l
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ot | T s
T L
=l [ )
¥ \L‘/-r n [}
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[
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T

I o)
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=]

Ty EnD PLATE
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-PER EXPANSION

JOINT MAMUFACTURER

SECTION I

2o
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-1
£ DENOTES: ONE HALF OF THE TOTAL
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SECTION I - I
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~SEE DETAIL ¥
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_ Ve e
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SECTION X - X
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