May 27, 2020
@ av

U.S.Department 1200 New Jersey Ave., SE
of Transportation Washington, D.C. 20590

Federal Highway
Administration

In Reply Refer To:
HSST-1/B-339
Mr. Ahmad Hammad
WSP USA Inc.
2200 Western Court, Suite 120
Lisle, IL 60532
USA

Dear Mr. Hammad:

This letter is in response to your February 7, 2020 request for the Federal Highway
Administration (FHWA) to review a roadside safety device, hardware, or system for eligibility for
reimbursement under the Federal-aid highway program. This FHWA letter of eligibility is
assigned FHWA control number B-339 and is valid until a subsequent letter is issued by FHWA
that expressly references this device.

Decision
The following device is eligible within the length-of-need, with details provided in the form
which is attached as an integral part of this letter:

e F-Shape Barrier on Cantilevered Bridge Deck with Noise Wall Panels

Scope of this Letter

To be found eligible for Federal-aid funding, new roadside safety devices should meet the crash
test and evaluation criteria contained in the American Association of State Highway and
Transportation Officials’(AASHTO) Manual for Assessing Safety Hardware (MASH).
However, the FHWA, the Department of Transportation, and the United States Government do
not regulate the manufacture of roadside safety devices. Eligibility for reimbursement under the
Federal-aid highway program does not establish approval, certification or endorsement of the
device for any particular purpose or use.

This letter is not a determination by the FHWA, the Department of Transportation, or the United
States Government that a vehicle crash involving the device will result in any particular
outcome, nor is it a guarantee of the in-service performance of this device. Proper
manufacturing, installation, and maintenance are required in order for this device to function as
tested.

This finding of eligibility is limited to the crashworthiness of the system and does not cover other
structural features, nor conformity with the Manual on Uniform Traffic Control Devices.



Eligibility for Reimbursement

Based solely on a review of crash test results and certifications submitted by the manufacturer,
and the crash test laboratory, FHWA agrees that the device described herein meets the crash test
and evaluation criteria of the AASHTO’s MASH. Therefore, the device is eligible for
reimbursement under the Federal-aid highway program if installed under the range of tested
conditions.

Name of system: F-Shape Barrier on Cantilevered Bridge Deck with Noise Wall Panels
Type of system: Bridge Barrier

Test Level: MASH Test Level 5 (TL5)

Testing conducted by: Texas A&M Transportation Institute.

Date of request: February 7, 2020

FHWA concurs with the recommendation of the accredited crash testing laboratory on the
attached form.

Full Description of the Eligible Device

The device and supporting documentation, including reports of the crash tests or other testing
done, videos of any crash testing, and/or drawings of the device, are described in the attached
form.

Notice

This eligibility letter is issued for the subject device as tested. Modifications made to the device
are not covered by this letter. Any modifications to this device should be submitted to the user
(i.e., state DOT) as per their requirements.

You are expected to supply potential users with sufficient information on design, installation and
maintenance requirements to ensure proper performance.

You are expected to certify to potential users that the hardware furnished has the same chemistry,
mechanical properties, and geometry as that submitted for review, and that it will meet the test
and evaluation criteria of AASHTO’s MASH.

Issuance of this letter does not convey property rights of any sort or any exclusive privilege. This
letter is based on the premise that information and reports submitted by you are accurate and
correct. We reserve the right to modify or revoke this letter if: (1) there are any inaccuracies in
the information submitted in support of your request for this letter, (2) the qualification testing
was flawed, (3) in-service performance or other information reveals safety problems, (4) the
system is significantly different from the version that was crash tested, or (5) any other
information indicates that the letter was issued in error or otherwise does not reflect full and
complete information about the crashworthiness of the system.



L

Standard Provisions

To prevent misunderstanding by others, this letter of eligibility designated as FHWA
control number B-339 shall not be reproduced except in full. This letter and the test
documentation upon which it is based are public information. All such letters and
documentation may be reviewed upon request.

This letter shall not be construed as authorization or consent by the FHWA to use,
manufacture, or sell any patented system for which the applicant is not the patent holder.

This FHWA eligibility letter is not an expression of any Agency view, position, or
determination of validity, scope, or ownership of any intellectual property rights to a
specific device or design. Further, this letter does not impute any distribution or licensing
rights to the requester. This FHWA eligibility letter determination is made based solely
on the crash-testing information submitted by the requester. The FHWA reserves the
right to review and revoke an earlier eligibility determination after receipt of subsequent
information related to crash testing.

Sincerely,

71'(&:/‘4@@ A :Z"’{M

Michael S. Griffith
Director, Office of Safety Technologies
Office of Safety

Enclosures
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Request for Federal Aid Reimbursement Eligibility
of Highway Safety Hardware

Date of Request: |February07,2020 @ New (" Resubmission
Name: |paulKovacs,P.E.,ChiefEngineering Officer
Company: ||llinoisState Toll Highway Authority

Address: |27000gden Avenue, DownersGrove, IL 60515
Country: [ysa

Submitter

Michael S. Griffith, Director

To: FHWA, Office of Safety Technologies

I request the following devices be considered eligible for reimbursement under the Federal-aid
highway program.

Device& TestingCriterion -Enter from right to left starting with TestLevel | 1-1-1 I-1-1

System Type SubmissionType Device Name/ Variant Testing Criterion ITe ?/Setl
'B"Rigid/Semi-RigidBarriers | (g Physical Crash Testing |F-ShapeBarrieron AASHTOMASH TL5
~ Engineering Analysis Cantilevered Bridge
9 9 ys Deckwith NoiseWall
Panels

By submitting this request for review and evaluation by the Federal Highway Administration, | certify
that the product(s) was (were) tested in conformity with the AASHTO Manual for Assessing Safety
Hardware and that the evaluation results meet the appropriate evaluation criteria in the MASH.

Individual or Organization responsible for the product:

Contact Name: AhmadHammad,PhD, PE,SE SameasSubmitter [ ]
CompanyName:  |WSPUSAINc. SameasSubmitter [ ]
Address: 2200WesternCourt,Suite 120, Lisle, IL 60532 SameasSubmitter [ ]
Country: USA SameasSubmitter [ ]

Enter below all disclosures of financial interests as required by the FHWA “Federal-Aid Reimbursement
Eligibility Process for Safety Hardware Devices' document.

Texas A&M Transportation Institute (TTI) was contracted by WSPUSA Inc. (WSP)to perform full-scale crash
testing of the 6-ft Tall lllinois Tollway F-Shape Barrier on Cantilevered Bridge Deck with Noise Abatement Wall
Panels. There are no shared financial interests in the 6-ft Tall lllinois Tollway F-Shape Barrier on Cantilevered
Bridge Deck with Noise Abatement WallPanels by TTI, or between WSPand TTl, other than costsinvolved in the
actual crash testsand reportsfor this submission to FHWA. **690900-ITG1-3**
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PRODUCT DESCRIPTION

Help
e New Hardware or C Modification to
* Significant Modification Existing Hardware

Theinstallation was 90 ft-%2inch long and consisted of a 6-ft tall reinforced concrete F-shape concrete parapet
anchored to a cantilevered reinforced concrete deck. A%2-inch joint in the deck and parapet waslocated 30 ft
from the upstream end of the installation. W8x48 posts were secured to the back of the parapet, spacedat 11
ft-8 incheson center. These postssupported noise abatement panels that extended 18 ft above grade.

CRASH TESTING

Bysignature below, the Engineer affiliated with the testing laboratory, agreesin support of this submission that
all of the critical and relevant crash tests for this device listed above were conducted to meet the MASH test
criteria. The Engineer has determined that no other crash testsare necessary to determine the device meets

the MASH criteria.

Engineer Name: |D. LanceBullard,Jr. PE.
. . . Digitally signed by D. LanceBullard, Jr.
Engineer Signature:
g g D Lance Bu"ard ! Jr Date: 2020.02.07 13:07:50-06'00'
Address: 3100SH47,Bldg 7091,Bryan TX77807 SameasSubmitter [ ]
Country: USA SameasSubmitter [ ]

A brief description of each crash test and its result: [ Hg|p |
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Required Test Narrative Evaluation
Number Description Results

Test5-10 involves an 1100C vehicle
impacting the testarticle at a target impact
speed of 62 mi/h £2.5 mi/h and a target
impact angle of 25° +1.5°. The target CIP
was determined using the information
provided in MASHSection 2.2.1,Section
2.3.2,and Table 2-7 and was for the left
corner of the front bumper to impactat 3.6
ft upstream of the barrier joint.

The results of the test conducted on
September 26,2019,are foundin TTITest
Report number 690900-ITG1-3. The test
vehicle was traveling at an impact speed of
62.2mi/h asit made contact with the barrier
3.9 ft upstream of the barrier joint at an
impactangle of 25.1°. After loss of contact
with the barrier, the vehicle came to rest
242 ft downstream of theimpact point and
50 ft towards the traffic side.

The barrier contained and redirected the
1100C vehicle. The vehicle did not
penetrate, underride, or override the
installation. The 1100C vehicle exited within
the exit box criteria.

Working width was43.0inchesto thefield
side of post support protrusions. Therewas
no measurable dynamic deflection during
5-10(1100C) |the test, or permanent deformation PASS
observed afterwards, for either the barrier
or thewall.

No detached elements, fragments, or other
debris were presentto penetrate or show
potential for penetrating the occupant
compartment, or present hazard to others
in thearea.

Maximum exterior crush to the vehicle was
9.5inchesin the front plane at the left front
corner at bumper height. Maximum
occupant compartment deformation was
2.5inchesin theleft floor panarea.

The 1100C vehicle remained upright during
and after the collision event. Maximum roll
and pitch angles were 10° and 9°,
respectively. Longitudinal OlVwas 21.0ft/s,
and lateral OIV was 30.8 ft/s. Longitudinal
occupant ridedown acceleration was 3.2,
and lateral occupant ridedown acceleration
9.6g. Theoccupant risk factors were
within the MASH preferred limits.

The 6-ft tall lllinois Tollway F-Shape Barrier
with Noise Abatement Wall Panels
performedacceptably for MASHtest 5-10.
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Required Test Narrative Evaluation
Number Description Results

Test5-11 involves a2270Pvehicle
impacting the testarticle at a target impact
speed of 62 mi/h £2.5 mi/h and a target
impact angle of 25° +1.5°. The target CIP
was determined using the information
provided in MASHSection 2.2.1,Section
2.3.2,and Table 2-7 and was for the left
corner of the front bumper to impactat 4.3
ft upstream of the barrier joint.

The results of the test conducted on
September 27, 2019 are found in TTI Test
Report number 690900-ITG1-3. The test
vehicle was traveling at an impact speed of
61.7 mi/h asit made contact with the barrier
5.2 ft upstream of the barrier joint at an
angle of 26.7°. After loss of contact with the
barrier, the vehicle came to rest 186 ft
downstream of the impact point and 2 ft
towards the traffic side.

The barrier contained and redirected the
2270P vehicle. The vehicle did not
penetrate, underride, or override the
installation. The 2270P vehicle exited within
the exit box criteria.

Working width was 43.0-inches to the field
side of post support protrusions. There was
no measurable dynamic deflection during
5-11(2270P) |the test, or permanent deformation PASS
observed afterwards, for either the barrier
or thewall.

No detached elements, fragments, or other
debris were present to penetrate or show
potential for penetrating the occupant
compartment, or present hazard to others
in thearea.

Maximum exterior crush to the vehicle was
15.0inches in the front plane at the left
front corner at bumper height. Maximum
occupant compartment deformation was
4.0inchesin the left front firewall area.
The2270P vehicle remained upright during
and after the collision event. Maximum roll
and pitch angles were 9° and 15°,
respectively. Longitudinal OIVwas 20.0ft/s,
and lateral OIV was 29.2 ft/s. Longitudinal
occupant ridedown acceleration was 3.7 g,
and lateral occupant ridedown acceleration
9.89. The occupant risk factors were within
the MASH preferred limits.

The 6-ft tall lllinois Tollway F-Shape Barrier
with Noise Abatement Wall Panels
performedacceptably for MASHtest5-11.
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5-12 (36000V)

Test5-12 involves a 36000V vehicle
impacting the testarticle at a target impact
speed of 50 mi/h £2.5 mi/h and a target
impact angle of 15° +1.5°. The target CIP
was determined using the information
provided in MASHSection 2.2.1,Section
2.3.2,and Table 2-7 and was for the left
corner of the front bumper to impactat 1ft
downstream of the barrier joint.

The results of the test conducted on
October 2,2019are foundin TTITestReport
number 690900-ITG1-3. The test vehicle
was traveling at an impact speed of 50.5 mi/
h as it made contact with the barrier 0.9 ft
downstream of the barrier joint at anangle
of 15.2°. After loss of contact with the
barrier, the vehicle came to rest 279 ft
downstream of the impact point and 16 ft
towards thefield side.

The barrier contained and redirected the
36000V vehicle. The vehicle did not
penetrate, underride, or override the
installation. The 36000V vehicle exited
within the exit box criteria. Thetrailer broke
atits %rd point.

Working width was 47.1 inches to the field
side of the wall postsat the top of the posts.
The maximum dynamic deflection during
the test was 9.6 inchesat the top of the
noise abatement wall panel,and 3.3 inches
at the top of the F-Shape barrier. The
maximum permanent deformation was 0.5
inch at the top of the wall panel, and 0.4
inch at the top of the barrier just
downstream of the joint.

No detached elements, fragments, or other
debris were present to penetrate or show
potential for penetrating the occupant
compartment, or present hazard to others
in thearea

Maximum exterior crush to the vehicle was
12.0inchesin the front plane at the left
front corner at bumper height. No
occupant compartment deformation or
intrusionwas observed.

The 36000V vehicle remained upright
during and after the collision event.
Maximum roll was 11°. Longitudinal OIV
was 4.3 ft/s, and lateral OIV was 17.1 ft/s.
Longitudinal occupant ridedown
acceleration was 10.2 g, and lateral
occupant ridedown acceleration 5.6g. The
occupant risk factors were within the MASH
preferred limits.

The 6-ft tall lllinois Tollway F-Shape Barrier
with Noise Abatement Wall Panels
performedacceptably for MASHtest 5-12.

PASS
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5-20(1100C) |Thisproductisnot a transition system. Non-Relevant Test, not conducted
5-21(2270P) |[Thisproductisnot atransitionsystem. Non-Relevant Test, not conducted

5-22(36000V) |Thisproductisnot atransition system. Non-Relevant Test, not conducted

Full Scale Crash Testing was done in compliance with MASH by the following accredited crash test
laboratory (cite the laboratory’s accreditation status as noted in the crash test reports.):

Laboratory Name:

TexasA&M Transportation Institute

. ] Digitally signed by Darrell L.Kuhn
LaboratorySignature: ‘Date: 2020.02.0712:49:09-06'00 w
Address: 3100SH47,BIdg 7091,Bryan TX 77807 SameasSubmitter [ ]
Country: USA SameasSubmitter |

Accreditation Certificate
Number and Dates of current
Accreditation period :

ISO17025-2017 Laboratory
A2LACertificate Number: 2821.01
Valid To: April 30,2021

Attach to this f

orm:.

Submitter Signature*: PaulD. KOVACS S aie v

Submit Form

ATTACHMENTS

1) Additional disclosures of related financial interest as indicated above.
2) A copy of the full test report, video, and a Test Data Summary Sheet for each test conducted in

support of this request.
3) A drawing or drawings of the device(s) that conform to the Task Force-13 Drawing Specifications
[Hardware Guide Drawing Standards]. For proprietary products, a single isometric line drawing is

usually acceptable to illustrate the product, with detailed specifications, intended use, and contact

information provided on the reverse. Additional drawings (not in TF-13 format) showing details that
are relevant to understanding the dimensions and performance of the device should also be submitted
to facilitate our review.

FHWA Official Business Only:

Eligibility Letter

Number

Date

Key Words
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General Information Impact Conditions Post-Impact Trajectory
Test AGENCY.....ccvvvvvvnrinnen. Texas A&M Transportation Institute (TTI) Speedisminiiaae 62.2 mith Stopping Distance ...............cc..... 242 ft downstream
Test Standard Test No..... MASH Test 5-10 ARG uanmaa s T 50 ft toward traffic
TTiTestNo. ...ooooveeevenoen. 690900-ITGH Location/Orientation ........... 3.9 ft upstream of ~ Vehicle Stability
TestDate.......ccveeeneeeennne 2019-09-26 barrier joint Maximum Yaw Angle...........c........ 58°
Test Article Impact Severity.................... 56 Kip-ft Maximum Pitch Angle. B0
VBB v soheesinnssonsanasnnges Longitudinal Barrier — Concrete Bridge Rail Maximum Roll Angle... . 10°
NamMe ..o 6-fi Tall llinois Tollway F-Shape Barrier on  Exit Conditions Vehicle Snagging..... . No
cantilevered bridge deck with noise Speed ... 53.1 mith Vehicle Pocketing........c.ccccovevevnn. No
abatement panels Trajectory/Heading Angle... 2.4° / 7.3° Test Article Deflections
Installation Length............ 90 ft-Y2inch Occupant Risk Values I BMIG s coves s R e i None
Material or Key Elements. 6-fttall F-Shape reinforced concrete barrier Longitudinal OIV ................ 21.0 fi/s Permanent s . None
anchored to cantilevered reinforced Lateral OIV.......ccocoviiennnene 30.8 ft/s Working Width, Barrier.................. 43.0 inches
concrete deck with noise abatement panels Longitudinal Ridedown....... 32g Height of Working Width, Barrier... 1.5 inches
that extended to 18 ft above grade Lateral Ridedown ............... 96g Vehicle Damage
Soil Type and Condition ... Concrete Deck, Dry TRV ccmmmmansss ~11.3mis MBS e ini g rssensnmpissessaor 11LFQ5
Test Vehicle ASlciiiiiiiie 2,78 EDC s s ssneinss . 11FLEW4
Type/Designation............. 1100C Max. 0.050-s Average Max. Exterior Deformation ............ 9.5 inches
Make and Madel .... ... 2008 Kia Rio Longitudinal .................... -116¢g 5151 | FRACTOTNT RS FLO110000
| 570] . . . 243110 Lateral.......... ; Max. Occupant Compartment
Test Inertial .. .. 2413 1b Vertical Deformation...........ccoeecevicnniniens 2.5 inches
Dummy ........... ..... 1651lb
Bross. Statit.acamsiis: 2578 b

Figure 5.6. Summary of Results for MASH Test 5-10 on 6-ft Tall Illinois Tollway F-Shape Barrier on Cantilevered Bridge
Deck with Noise Abatement Panels.
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N mipact Angle Exit Angle Box ) ] .
General Information Impact Conditions Post-Impact Trajectory
Test Agency.......cc.vveenns Texas A&M Transportation Institute (TTI) (] 1= o e §1.7 mith Stopping Distance ..........cccoo e 186 ft downstream
Test Standard Test No..... MASH Test 5-11 Angle .o 26.7° 2 ft toward traffic
QLI =1 O — 620900-ITG2 Location/Orientation ........... 5.2 ft upstream of  Vehicle Stability
2019-09-27 barrier joint Maximum Yaw Angle...... it
Impact Severity................... 129 kip-ft Maximum Pitch Angle
Longitudinal Barrier — Concrete Bridge Rail Maximum Roll Angle.................... 9°
INAIE s siiemmisimmiasssasians 6-ft Tall llincis Tollway F-Shape Barrier on  Exit Conditions Vehicle Snagging.............ccccocco..... No
carntilevered bridge deck with noise ST r1 (o [T 50.6 mith Vehicle Pocketing...........cccccoevee. No
abatement panels Trajectory/Heading Angle... 5.5° / 8.4° Test Article Deflections
Installation Length............ 80 ft-4 inch Occupant Risk Values DYRaMIC. o None
Material or Key Elements. 6-Fitall F-Shape reinforced concrete barrier Lengitudinal OIV 20.0 ft/s PEmASHEt. s, None
anchored to cantilevered reinforced Lateral OlV.............. : 29.2 ft/s Working Width, Barrier.................. 43.0 inches
concrete deck with noise abatement panels Longitudinal Ridedown ....... 3.7 g Height of Working Width, Barrier... 1.5 inches
that extended to 18 ft above grade Lateral Ridedown i Vehicle Damage
Soil Type and Condition ... Concrete Deck, Dry TH I mmrnsiina. . B Ty 11LFQ5
Test Vehicle S 2.06 COC: s ... 11TFLEW4
Type/Designation............. 2270P Max. 0.050-s Average Max. Exterior Deformation............ 15.0 inches
Make and Model ..... ... 2014 RAM 1500 Pickup Longitudinal 6 FLOO10000
CUIB: i e » .. 4943 |b Lateral........... Max. Occupant Compartment
Test Inertial .. 5014 1b Netheal o s Deformation........c...c...ccovonnnnn. 4.0 inches
Dummy ......... cevenven. 165D
Gross Static.........c.......... 5179 b

Figure 6.6. Summary of Results for MASH Test 5-11 on 6-ft Tall Illinois Tollway F-Shape Barrier on Cantilevered Bridge
Deck with Noise Abatement Panels.
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General Information
Test AQENCY ovvveeveeiiie
Test Standard Test No.......
TTITest No. ..ovevvienenveieerinns
Teshlate: umanmmuemess
Test Article

Installation Length..............
Material or Key Elements...

Soil Type and Condition .....

Test Vehicle
Type/Designation...............
Make and Model ................

Gross Static..........

Impact Conditions

Texas A&M Transportation Institute (TTI) DB oo s 50.5 mith
MASH Test 5-12 BOGIE. e g 15.2°
590900-ITG3 Location/Qrientation........... 11 inches dwnstrm
2019-10-02 of joint

Impact Severity................ 469 kip-ft

Longitudinal Barrier - Concrete Bridge Rail Exit Conditions
6-ft Tall lllinois Tollway F-Shape Barrier on  Speed ..........ccccocveveeeeeein. 41.7 mith

cantilevered bridge deck with noise Trajectory/Heading Angle .., 8.3°/ 3.6°
abatement panels Occupant Risk Values

90 ft-% inch (over fifth wheel)

6-ft tall F-Shape reinforced concrete Longitudinal OIV ................ 4.3 ft/s
barrier anchored to cantilevered reinforced  Lateral OV e 171 s
caoncrete deck with noise abatement Longitudinal Ridedown....... 10.2 g
panels that extended to 18 ft above grade Lateral Ridedown.............. 5.6 g

Concrete Deck, Dry THIV ..... 18.4 km/h
] T — 0.84

36000V Max. 0.050-s Average
2004 Freightliner w/1998 Lufkin 53-ft Longitudinal .................... 2849
trailer Lateral ...7.0g
30,2701b Vertical......cocooevviinnn. 18¢g

... 80,000 Ib

. Ne dummy

80,000 Ib

Post-Impact Trajectory
Stopping Distance.................... 279 ft downstream
16 ft twd field side

Vehicle Stability
Maximum Yaw Angle ................ 25°
Maximum Pitch Angle .. -1
Maximum Roll Angle .... .
Vehicle Snagging .. ... No
Vehicle Pocketing ..................... No
Test Article Deflections
Dynamic...........ccccoooviiceiae. 3.3 inches (barrier)
9.6 inches (wall)
Permanent..........c.cccoevvcnincarinns 0.4 inch (barrier)
0.5 inch (wall)

Working Width, Top of Wall....... 47.1 inches

Height of Working Width, Wall... 18 fi
Vehicle Damage

IS st e T s o SR NA

CRE s st ns., ... IFLEW3

Max. Exterior Deformation......... 12.0 inches

B e T T B — NA

Max. Occupant Compartment
Deformation........ccceveiiiconinns Naone

Figure 7.12. Summary of Results for MASH Test 5-12 on 6-ft Tall Illinois Tollway F-Shape Barrier on Cantilevered Bridge

Deck with Noise Abatement Panels.
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SS(E), #5 bar for Single Slope
5" Spacing

SSA(E), #5 bar only at

Post Anchor Bolt Location

5" Spacing

10"Deep Built Up Shape
See details on page 11 #6 Longitudinal Bar

16 In Single Slope Barrier

SS1A(E), #6 Bar at End Region (15' from ends)

SS1(E), #5 Bar at Interior Region

5" Spacing

#8 Longitudinal Bar al1(E), #5 Bar
10" Spacing

Custom Right Angle Anchor Bolts
1" Diameter, F1554 Grd105

1" heavy Hex Nut x 2

1" Hardened Flat Washer

4 Places

SS2A(E), #6 Bar at End Region (15' from ends)

SS2(E), #5 Bar at Interior Region

5" Spacing #5 Longitudinal Bar
12" Spacing, 13 Places

#8 Longitudinal Bar
DCKA(E), #8 bar at End Region
a(E), #6 bar at Interior Region
5" Spacing

#4 Longitudinal Bar a2(E), #5 Bar

#5 Longitudinal Bar %16 in Wall 10" Spacing
6 places as shown
#5 Longitudinal Bar
Wall to Slab, #5 bar 15" Spacing, 11 places
5" Spacing

#4 Longitudinal Bar
x 56 in Slab

#4 Tranverse Bar, 14' 2" Long

10" Spacing
Single Slope
End View = Texas A&V Roadside Safety and
A Transportation Physical Security Division -
A nstitute Proving Ground
3a. All Rebar is 60 ksi rated Project #690900-ITG FShape and Single Slope 2019-08-22

3b. All Epoxy Coated Rebar is designated with (E) Drawn by BLG Scale 1:30  Sheet 3 of 35 Single Slope bar Callout
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5-5/8" Cover
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8a. All Rebar is 60 ksi rated
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Detail L
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10a. All Steel plate, beams and angles shall be A36 (minimum 36 ksi yield) material
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1/2" x 1/2" Chamfer
/ 2 places
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11a. All Steel plate, beams and angles shall be A36 (minimum 36 ksi yield) material
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F1554 Grd 105
4 needed per post

= Texas A&V Roadside Safety and
A Transportation Physical Security Division -
A nstitute Proving Ground

Project #690900-ITG FShape and Single Slope 2019-08-22
Drawn by BLG Scale 1:10 = Sheet 11 of 35 SS Post Build Up Details
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13a. All Rebar is 60 ksi rated
13b. All Epoxy Coated Rebar is designated with (E)

See next page for
blown up view

End View
F-Shape

#5 Longitudinal Bar
12" Spacing, 13 places

a1(E), #5 Bar
10" Spacing

a2(E), #5 Bar

10" Spacing #5 Longitudinal Bar
Wall to Slab, #5 bar

5" Spacing

#4 Longitudinal Bar

16 Places in Wall #4 Longitudinal Bar

28 places in slab

15" Spacing, 11 places

= Texas A&V Roadside Safety and
A Transportation Physical Security Division -
A nstitute Proving Ground

Project #690900-ITG FShape and Single Slope

2019-08-22

Drawn by BLG Scale 1:30 Sheet 13 of 35 FShape bar Callout
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Post Assembly with
Built up Shape

3/4" Flat Washer
3/4" Hardened Flat \Washer

FS(E), #5 bar
3/4" x 3.0" Long Hvy Hex Head Bolts, A449 5" Spacing
3/4" Heavy Hex Nut

3/4" Jam Nut

3/4" Hardened Flat Washer #6 Longitudinal Bar

16 in F-Shape Barrier

3/4" Headed Anchor Bolts, F1554 Gr105
12" Long, 9" of Embedment

3/4" heavy hex Nut x 2t

3/4" Flat Washer

3/4" Hardened Flat Washer

#8 Longitudinal Bar

FSA1(E), #6 bar at End Region

FSA(E), #6 Bar at Interior Region
3/4" Chamfer, Top and Bottom

3/4" Headed Anchor Bolts, F1554 Gr105
10" long, 6-3/4" of Embedment

3/4" heavy hex Nut

3/4" heavy lock Nut

3/4" Hardened Flat Washer

#8 Longitudinal Bar

FSA2(E), #6 bar at End Region
FS2(E), #5 Bar at Interior Region

a3(E), #6 Bar

4 Needed at each Extension #5 Longitudinal Bar
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b3(E), #4 Bar
2 Required per Extension

a4(E), #4 Hook Bar
2 Required per Extension

b4(E), #4 Bar
2 Required per Extension

DCKA(E), #8 bar at End Region
a(E), #6 bar at Interior Region
b5(E), #4 Bar

= Texas A&V Roadside Safety and
A Transportation Physical Security Division -
End View A nstitute Proving Ground
2 Required per Extension

14a. A|| Rebar is 60 ksi rated F-Shape Project #690900-ITG FShape and Single Slope 2019-08-22
14b. All Epoxy Coated Rebar is designated with (E) Drawn by BLG  Scale 1:15  Sheet 14 of 35 FShape bar Callout, 2
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A Transportation Physical Security Division -
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16a. Al Rebar is 60 ksi rated _ _ Project #690900-ITG FShape and Single Slope 2019-08-22
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ﬁ 171" ﬁ
al(E), #5 Bar
(= 170" >
a2(E), #5 Bar
i o ™
' @ 3-3/4" 49"

®6-1/2" jh@)w\ o

DCK(E), #6 Bar

W

H724" J

Wall to Slab, #5 bar

—
[ 125" >
. i |
8"
J L ¥ DCKA(E), #8 bar
6"

19a. A|l Rebar is 60 ksi rated
19b. All Epoxy Coated Rebar is designated with (E)

= Texas A&V Roadside Safety and
A Transportation Physical Security Division -
A nstitute Proving Ground
Project #690900-ITG FShape and Single Slope 2019-08-22
Drawn by BLG Scale 1:25 Sheet 19 of 35 Deck Rebar Details
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¥y ﬂ X
Y

?i\.

@ 3-3/4" . {
Typ. ——41.7/8" — > 5.1/8"
SS2(E), #5 bar
Interiors

27"
Overlap
L J\é t

P8112" o |y 4/

SS(E), #5 bar
SS1(E), #5 bar

Interiors

5-7/8" — @ 5-3/4"

p4-5/8" :I »8"
A P

FI ! 4 4

21-3/4"
T 1-1/4 34-1/2"

L} _5 "
o7m 45-1/2 37-5/8

L %L By S @4_1/4” ' M
| |
®8-1/2" >

Y ' L5 1/2"
378" 12" D 4-1/2" -
~—41-7/8"
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SS1A(E), #6 Bar
Ends SS2A(E), #6 Bar
Only difference is Ends
Rebar size and dimensions shown

= Texas A&V Roadside Safety and
A Transportation Physical Security Division -
A nstitute Proving Ground

ggz- /XIHRI’Eebar iSC 60tk80: rRat%d < desianated with (€ Project #690900-ITG FShape and Single Slope 2019-08-22
) poxy Coated Rebar is designated with (E) Drawn by BLG Scale 1:25 Sheet 20 of 35 Single Slope Rebar
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}

FSA2(E), #6 bar
for F-Shape, Ends
All other Dimensions similar to FS2(E) above

21a. Al Rebar is 60 ksi rated
21b. All Epoxy Coated Rebar is designated with (E)

@ 6-1/4"

37-3/4"
11-1/8"

5-7/8" —»

FS1(E), #6 bar
Interior for F-Shape

\1
i

FSA1(E), #6 bar
For F-Shape, Ends
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@ 3-3/4"

p4a-1/2"
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e )
-
A

Project #690900-ITG FShape and Single Slope
Drawn by BLG
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27"
Overlap

All other Dimensions similar to FS1(E) above

Texas A&GM
Transportation
Institute

Scale 1:25
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1
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» C
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for F-Shape
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Proving Ground

Sheet 21 of 35 FShape Rebar
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a3(E), #6 Bar

e 41-3/4" 47
/3-1/2"
A

. B i
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a4(E), #4 Hook Bar

36-3/4"

22a. Al Rebar is 60 ksi rated
22b. All Epoxy Coated Rebar is designated with (E)

‘ TZT‘—T

~ " \ "
ST | #3

}

b3(E), #4 Bar

‘ ri 23" —»

i

7
_ " \ ]
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!

b4(E), #4 Bar

‘ ‘,ﬁ 23" ——»

858" | \ 53
}

b5(E), #4 Bar

= Texas A&V Roadside Safety and
A Transportation Physical Security Division -
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Project #690900-ITG FShape and Single Slope 2019-08-22
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Scale 1:20 Sheet 22 of 35 FShape Extension Rebar
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P Q
Sheet 24 Sheet 24
R —S
| Sheet 25 /Sheet 25
[ —

F-Shape Deck Elevation View
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Drawn by BLG  Scale 1:125 Sheet 23 of 35 FShape Deck Views
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t——— 2" Cover
Wall to Slab, #5 bar

DCKA(E), #8 bar
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a— 4-1/2" Cover

Cover 4-1/2" J«

Detail P

Deck Expansion Joint

24a. Al Rebar is 60 ksi rated
24b. All Epoxy Coated Rebar is designated with (E)

End Region
Stops 15' from end

Interior Region
begins 15' from end

i Wulufﬁ

T

£ Bl BB BRI =
T i

DCKA(E), #8 bar

Detail Q

Deck End to Interior Region
Transition

Z Texas AGM _
W Transportation
Al institute

Project #690900-ITG FShape and Single Slope
Drawn by BLG Scale 1:35

LDCK(E), #6 Bar

Roadside Safety and
Physical Security Division -
Proving Ground

2019-08-22

Sheet 24 of 35 FShape Deck Detall
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Go-Pro Camera
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Expansion Joint

Single Slope Barrier

Go-Pro Cameras:

Camera to be mounted on top of NAW post, facing
along the front of the NAW toward the impact zone near
the full joint in the barrier and deck
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Single Slope Plan View

o i i T — T i — m
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84" —vr
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\ *:\
36" — g 5/8" OD Dowels, 24" Long,
. 8" embedment into 60 deck, 4 places
Cover 11-3/4 12" spacing on centers,
center in deck
F-Shape Plan View
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@24"
84" —|
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36" - - - - - ]
O O O O ;s\
AN
5/8" OD Dowels, 24" Long,
36" \8" embedment into 60 deck, 4 places
12" spacing on centers,
Cover 11-3/4" center in deck
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Dowels only between

30" and 60' sections
Dowels, only between

30" and 60' sections

Barrier Concrete Barrier Concrete
] .
Deck Concrete || E
Deck Concrete
L
YV Yy YV 1j
Wall Concrete Wall Concrete
Slab Concrete Slab Concrete
F-Shape End View Single Slope End View
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