
---- 

 

 
Research Project Number TPF-5(193) Supplement #152 

 

MASH TL -3 EVALUATION OF NYSDOTôS 

TRANSITION  BETWEEN HPBO AND BOX BEAM  

 
 

Submitted by 

Karla A. Lechtenberg, M.S.M.E. 

Research Engineer 

 

Ronald K. Faller, Ph.D., P.E. 

Research Professor and MwRSF Director 

Seok Hwan Yoo, B.S.C.E. 

Former Graduate Research Assistant 

 

Christopher Storf 

Former Undergraduate Research Assistant 

 

MIDWEST ROADSIDE SAFETY FACILITY  

Nebraska Transportation Center 

University of Nebraska-Lincoln 

 

Main Office 

Prem S. Paul Research Center at Whittier School 

Room 130, 2200 Vine Street 

Lincoln, Nebraska 68583-0853 

(402) 472-0965 

Outdoor Test Site 

4630 N.W. 36th Street 

Lincoln, Nebraska 68524 

 

 

Submitted to 

NEW YORK STATE DEPARTMENT OF TRANSPORTATION  

Main Office  

50 Wolf Road 

Albany, NY 12232 

 

MwRSF Research Report No. TRP-03-442-25 

 

December 18, 2025 



 

i 

TECHNICAL REPORT DOCUMENTATION PAGE  

1. Report No. 

 TRP-03-442-25 

2. Government Accession No. 3. Recipientôs Catalog No. 

4. Title and Subtitle 

MASH TL-3 Evaluation of NYSDOTôs Transition between HPBO and Box 

Beam 

5. Report Date 

December 18, 2025 

6. Performing Organization Code  

 

7. Author(s) 

Lechtenberg, K.A., Yoo, S.K., Faller, R.K. and Storf, C. 

8. Performing Organization Report No.  

TRP-03-442-25 

9. Performing Organization Name and Address 

Midwest Roadside Safety Facility (MwRSF) 

Nebraska Transportation Center 

University of Nebraska-Lincoln 

10. Work Unit No. 

 

Main Office: 

Prem S. Paul Research Center at Whittier School  

Room 130, 2200 Vine Street 

Lincoln, Nebraska 68583-0853 

Outdoor Test Site: 

4630 N.W. 36th Street 

Lincoln, Nebraska 68524 

 

11. Contract 

TPF-5(193) Supplement #152 

12. Sponsoring Agency Name and Address 

New York State Department of Transportation 

Main Office  

50 Wolf Road 

Albany, NY 12232 

13. Type of Report and Period Covered 

Final Report: 2020-2025  

14. Sponsoring Agency Code 

 

15. Supplementary Notes 

Prepared in cooperation with U.S. Department of Transportation, Federal Highway Administration 

16. Abstract 

     The New York State Department of Transportation (NYSDOT) desired to evaluate their current roadside hardware systems 

following the implementation of the Manual for Assessing Safety Hardware, Second Edition (MASH). Therefore, the transitions from 

Heavy-Post Blocked-Out (HPBO) W-Beam to box beam guide rail were evaluated according to MASH Test Level 3 (TL-3) crash 

test criteria. This transition can be used for both HPBO-to-box beam transitions and box beam-to-HPBO transitions. Test nos. 

NYHBT-1 and NYHBT-2 were conducted on the HPBO-to-box beam transition using MASH test designation nos. 3-21 and 3-20, 

respectively. Test nos. NYBHT-1 and NYBHT-2 were conducted on the box beam-to-HPBO transition using MASH test designation 

nos. 3-21 and 3-20, respectively. The target impact conditions of all four tests were a speed of 62 mph and an angle of 25 degrees. 

For each test, the critical impact point (CIP) was selected using MASH guidance and prior research data, considering the potential for 

snag at rail stiffness transitions, hardware failure, and vehicle instability. In all four tests, the vehicle was safely redirected, and all 

occupant risk values were within the allowable MASH limits. Therefore, test nos. NYHBT-1 and NYHBT-2 on the HPBO-to-box 

beam transition and test nos. NYBHT-1 and NYBHT-2 on the box beam-to-HPBO transition were deemed successful according to 

MASH TL-3 safety performance criteria.  

17. Key Words 

Highway Safety, Crash Test, Roadside Appurtenances, Compliance 

Test, MASH, TL-3, Transition, W-Beam, Box Beam, HPBO, Strong 

Post 

18. Distribution Statement 

No restrictions. This document is available through the 

National Technical Information Service. 

5285 Port Royal Road 

Springfield, VA 22161 

19. Security Classification (of 

this report) 

Unclassified 

20. Security Classification (of 

this page) 

Unclassified 

21. No. of Pages 

407 

22. Price 

 

Form DOT F 1700.7 (8-72) Reproduction of completed page authorized 



December 18, 2025 

MwRSF Report No. TRP-03-442-25 

ii  

DISCLAIMER  STATEMENT  

This material is based upon work supported by the New York State Department of 

Transportation under TPF-5(193) Supplement #152. The contents of this report reflect the views 

and opinions of the authors who are responsible for the facts and the accuracy of the data presented 

herein. The contents do not necessarily reflect the official views or policies of the University of 

Nebraska-Lincoln nor the New York State Department of Transportation. This report does not 

constitute a standard, specification, or regulation. Trade or manufacturersô names, which may 

appear in this report, are cited only because they are considered essential to the objectives of the 

report. The United States (U.S.) government and the State of New York do not endorse products 

or manufacturers. 

UNCERTAINTY OF MEASUREMENT STATEMENT  

The Midwest Roadside Safety Facility (MwRSF) has determined the uncertainty of 

measurements for several parameters involved in standard full-scale crash testing and non-standard 

testing of roadside safety features. Information regarding the uncertainty of measurements for 

critical parameters is available upon request by the sponsor and the Federal Highway 

Administration. Uncertainty measurements are not applied to the values contained herein nor 

during the evaluation against the Manual for Assessing Safety Hardware (MASH) limits. 

A2LA ACCREDITATION  

The tests reported herein are within the scope of MwRSFôs A2LA Accreditation. MwRSFôs 

accreditation documentation can be found in Appendix A. 

INDEPENDENT APPROVING AUTHORITY  

The Independent Approving Authority for the data contained herein was Mr. Brandon 

Perry, Research Engineer. 

ACKNO WLEDGEMENTS  

The authors wish to acknowledge several sources that made a contribution to this project: 

(1) The New York State Department of Transportation for sponsoring this project; and (2) MwRSF 

personnel for constructing the barriers and conducting the crash tests.  

Acknowledgement is also given to the following individuals who contributed to the 

completion of this research project. 

  



December 18, 2025 

MwRSF Report No. TRP-03-442-25 

iii  

Midwest Roadside Safety Facility  

J.C. Holloway, M.S.C.E., Research Engineer & Assistant Director ïPhysical Testing Division 

R.W. Bielenberg, M.S.M.E., Research Engineer 

S.K. Rosenbaugh, M.S.C.E., Research Engineer 

C.S. Stolle, Ph.D., Research Associate Professor 

J.S. Steelman, Ph.D., P.E., Associate Professor 

M. Asadollahi Pajouh, Ph.D., P.E., former Research Assistant Professor 

B.J. Perry, M.E.M.E., Research Engineer 

A.E. Loken, Ph.D., Research Assistant Professor 

T.Y. Yosef, Ph.D., Research Assistant Professor 

A.T. Russell, B.S.B.A., Testing and Maintenance Technician II 

E.W. Krier, B.S., Former Engineering Testing Technician II  

D.S. Charroin, Engineering Testing Technician II 

R.M. Novak, Engineering Testing Technician II 

T.C. Donahoo, Engineering Testing Technician I 

J.T. Jones, Engineering Testing Technician II 

E.L. Urbank, Research Communication Specialist 

Z.Z. Jabr, Engineering Technician 

J.J. Oliver, Solidworks Drafting Coordinator 

Undergraduate and Graduate Research Assistants 

 

New York State Department of Transportation 

Lyman L. (Terry) Hale III, P.E., Senior Engineer 

Pratip Lahiri, P.E., Standards and Specifications Section 

 



December 18, 2025 

MwRSF Report No. TRP-03-442-25 

iv 

SI* (MODERN METRIC) CONVERSION FACTORS  
APPROXIMATE CONVERSIONS TO SI UNITS  

Symbol When You Know Multiply By  To Find Symbol 

LENGTH  
in. inches 25.4 millimeters  mm 

ft feet 0.305 meters  m 

yd yards  0.914 meters  m 
mi miles  1.61 kilometers km 

AREA 
in2 square inches 645.2 square millimeters mm2 

ft2 square feet  0.093 square meters  m2 
yd2 square yard  0.836 square meters  m2 

ac acres  0.405 hectares  ha 
mi2 square miles  2.59 square kilometers  km2 

VOLUME  
fl oz fluid ounces 29.57 milliliters  mL 

gal gallons  3.785 liters  L 
ft3 cubic feet 0.028 cubic meters m3 

yd3 cubic yards 0.765 cubic meters m3 

NOTE: volumes greater than 1,000 L shall be shown in m3 
MASS 

oz ounces 28.35 grams  g 

lb pounds 0.454 kilograms kg 
T short ton (2,000 lb) 0.907 megagrams (or ñmetric tonò) Mg (or "t")  

TEMPERATURE (exact degrees) 

°F  Fahrenheit  
5(F-32)/9 

or (F-32)/1.8 
Celsius  °C  

ILLUMINATION  
fc foot-candles  10.76 lux lx 

fl  foot-Lamberts 3.426 candela per square meter cd/m2 

FORCE & PRESSURE or STRESS 
lbf poundforce  4.45 newtons  N 

lbf/in2 poundforce per square inch 6.89 kilopascals  kPa 

APPROXIMATE CONVERSIONS FROM SI UNITS  
Symbol When You Know Multiply By  To Find Symbol 

LENGTH  
mm millimeters  0.039 inches in. 

m meters  3.28 feet ft 
m meters  1.09 yards  yd 

km kilometers 0.621 miles  mi 

AREA 
mm2 square millimeters 0.0016 square inches in2 
m2 square meters  10.764 square feet  ft2 

m2 square meters  1.195 square yard  yd2 

ha hectares  2.47 acres  ac 
km2 square kilometers  0.386 square miles  mi2 

VOLUME  
mL milliliter   0.034 fluid ounces fl oz 
L liters  0.264 gallons  gal 

m3 cubic meters 35.314 cubic feet ft3 

m3 cubic meters 1.307 cubic yards yd3 

MASS 
g grams  0.035 ounces oz 

kg kilograms 2.202 pounds lb 
Mg (or "t")  megagrams (or ñmetric tonò) 1.103 short ton (2,000 lb) T 

TEMPERATURE (exact degrees) 
°C  Celsius  1.8C+32 Fahrenheit  °F  

ILLUMINATION  
lx lux 0.0929 foot-candles  fc 

cd/m2 candela per square meter  0.2919 foot-Lamberts fl  

FORCE & PRESSURE or STRESS 
N newtons  0.225 poundforce  lbf 
kPa kilopascals  0.145 poundforce per square inch lbf/in2 

*SI is the symbol for the International System of Units. Appropriate rounding should be made to comply with Section 4 of ASTM E380. 
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1 INTRODUCTION  

1.1 Background 

In 2009, the American Association of State Highway Transportation Officials (AASHTO) 

implemented an updated standard for the evaluation of roadside hardware. The 2009 standard, 

entitled the Manual for Assessing Safety Hardware (MASH 2009) [1], improved the criteria for 

evaluating roadside hardware beyond the previous National Cooperative Highway Research 

Program (NCHRP) Report 350 [2] standard through updates to the test vehicles, test matrices, and 

impact conditions. To encourage state departments of transportation and hardware developers to 

advance their hardware designs, the Federal Highway Administration (FHWA) and AASHTO 

collaborated to develop a MASH implementation policy that included sunset dates for various 

categories of roadside hardware. Further, the MASH 2009 safety criteria was updated in 2016, 

thus resulting in the Manual for Assessing Safety Hardware, Second edition or MASH 2016 [3]. 

The new policy requires that devices installed on federal aid roadways after the sunset dates must 

have been evaluated to MASH 2016. The proposed MASH 2016 implementation dates for the 

various hardware categories are listed below. 

Å December 31, 2017: W-beam barriers and cast-in-place concrete barriers 

Å June 30, 2018: W-beam terminals 

Å December 31, 2018: cable barriers, cable barrier terminals, and crash cushions 

Å December 31, 2019: bridge rails, transitions, all other longitudinal barriers (including 

portable barriers installed permanently), all other terminals, sign supports, and all other 

breakaway hardware 

Å Temporary work zone devices, including portable barriers, manufactured after December 

31, 2019, must have been successfully tested to the 2016 edition of MASH. Such devices 

manufactured on or before this date, and successfully tested to NCHRP Report 350 or the 

2009 edition of MASH, may continue to be used throughout their normal service lives. 

 The New York State Department of Transportation (NYSDOT) currently uses roadside 

hardware systems, such as cable, W-beam supported by either weak posts or heavy posts with 

blockouts, and box beam systems. NYSDOT desires to continue to have access to these systems 

following the MASH implementation date noted above. However, the increased mass of the 

MASH 2270P vehicle and kinetic energy of the crash test has been shown to increase impact 

loading and dynamic deflection of guardrail systems. Thus, a need exists to evaluate the noted 

systems under the MASH 2016 criteria to determine each systemôs dynamic deflection, working 

width, and crashworthiness under MASH 2016 Test Level 3 (TL-3). 

1.2 Objective 

The research objective was to evaluate the NYSDOTôs Heavy-Post Blocked-Out (HPBO) 

W-beam to box beam transition system. The system was to be evaluated according to the TL-3 

safety performance criteria of MASH 2016 [3]. 
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1.3 Scope 

The research objective was achieved through the completion of several tasks. Four full -

scale crash tests were conducted on NYSDOTôs HPBO W-beam to box beam transition system 

according to MASH test designation nos. 3-20 and 3-21. Next, the full -scale crash testing results 

were analyzed, evaluated, and documented. Conclusions and recommendations were then made 

pertaining to the safety performance of HPBO W-beam to box beam transition system. 
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2 TEST REQUIREMENTS AND EVALUATION CRITERIA  

2.1 Test Requirements 

Longitudinal barriers, such as transitions between HPBO W-beam and box beam, must 

satisfy impact safety standards to be declared eligible for federal reimbursement by FHWA for use 

on the National Highway System. For new hardware, these safety standards consist of the 

guidelines and procedures published in MASH [3]. Note that there is no difference between MASH 

2009 [1] and MASH 2016 for longitudinal barriers such as the transition system tested herein, 

except that additional occupant compartment deformation measurements, photographs, and 

documentation are required by MASH 2016. 

According to TL-3 of MASH, longitudinal barrier transition systems must be subjected to 

one full -scale vehicle crash test, as summarized in Table 1. Test designation no. 3-20 is an optional 

test for transitions and is only conducted if there is reasonable uncertainty regarding the impact 

performance of the system for impacts with small cars. Based on guidance from the sponsor, four 

full -scale crash tests were deemed necessary to evaluate the transition: (1) MASH 2016 test 

designation no. 3-21, which evaluates the transition with the 2270P pickup truck vehicle; (2) 

MASH 2016 test designation no. 3-20, which evaluates the transition with the 1100C small car 

vehicle; (3) a reverse-direction impact of test designation no. 3-21 with the 2270P vehicle; (4) a 

reverse-direction impact of test designation no. 3-20 with the 1100C vehicle. The reverse-direction 

impact test would be required to evaluate the transition for box beam to HPBO W-beam 

installations. MASH 2016 also requires that transitions be evaluated adjacent to their connection 

to rigid barriers and in the stiffness transition region. 

Table 1. MASH TL-3 Crash Test Conditions for Longitudinal Barrier Transitions 

Test 

Article 

Test 

Designation 

No. 

Test 

Vehicle 

Vehicle 

Weight 

(lb) 

Impact Conditions 
Evaluation 

Criteria 1 
Speed 

(mph) 

Angle 

(deg.) 

Longitudinal 

Barrier 

Transition 

3-20 

(optional) 
1100C 2,420 62 25 A,D,F,H,I 

3-21 2270P 5,000 62 25 A,D,F,H,I 
1 Evaluation criteria are explained in Table 2. 
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Table 2. MASH Evaluation Criteria for Longitudinal Barrier Transitions 

Structural 

Adequacy 

A. Test article should contain and redirect the vehicle or bring the vehicle 

to a controlled stop; the vehicle should not penetrate, underride, or 

override the installation although controlled lateral deflection of the 

test article is acceptable. 

Occupant 

Risk 

D. Detached elements, fragments or other debris from the test article 

should not penetrate or show potential for penetrating the occupant 

compartment, or present an undue hazard to other traffic, pedestrians, 

or personnel in a work zone. Deformations of, or intrusions into, the 

occupant compartment should not exceed limits set forth in Section 

5.2.2 and Appendix E of MASH. 

F. The vehicle should remain upright during and after collision. The 

maximum roll and pitch angles are not to exceed 75 degrees. 

H. Occupant Impact Velocity (OIV) (see Appendix A, Section A5.2.2 of 

MASH for calculation procedure) should satisfy the following limits: 

 Occupant Impact Velocity Limits 

Component Preferred Maximum 

Longitudinal and Lateral 30 ft/s 40 ft/s 

I. The Occupant Ridedown Acceleration (ORA) (see Appendix A, 

Section A5.2.2 of MASH for calculation procedure) should satisfy the 

following limits: 

 Occupant Ridedown Acceleration Limits  

Component Preferred Maximum 

Longitudinal and Lateral 15.0 gôs 20.49 gôs 

 

2.2 Evaluation Criteria  

Evaluation criteria for full-scale vehicle crash testing are based on three factors: (1) 

structural adequacy, (2) occupant risk, and (3) vehicle trajectory after collision. Criteria for 

structural adequacy are intended to evaluate the ability of NYSDOTôs HPBO to Box Beam 

Transition to contain and redirect impacting vehicles. In addition, controlled lateral deflection of 

the test article is acceptable. Occupant risk evaluates the degree of hazard to occupants in the 

impacting vehicle. Post-impact vehicle trajectory is a measure of the potential of the vehicle to 

result in a secondary collision with other vehicles or fixed objects, thereby increasing the risk of 

injury to the occupants of the impacting vehicle or other vehicles. These evaluation criteria are 

summarized in Table 2 and defined in greater detail in MASH. The full-scale vehicle crash tests 

were conducted and reported in accordance with the procedures provided in MASH. 

In addition to the standard occupant risk measures, the Post-Impact Head Deceleration 

(PHD), the Theoretical Head Impact Velocity (THIV), and the Acceleration Severity Index (ASI) 
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were determined and reported. Additional discussion on PHD, THIV and ASI is provided in 

MASH. 

2.3 Soil Strength Requirements 

In accordance with Chapter 3 and Appendix B of MASH, foundation soil strength must be 

verified before any full-scale crash testing can occur. During the installation of a soil dependent 

system, W6x16 posts are installed near the impact region utilizing the same installation procedures 

as the system itself. Prior to full-scale testing, a dynamic impact test must be conducted to verify 

a minimum dynamic soil resistance of 7.5 kips at post deflections between 5 and 20 in. measured 

at a height of 25 in. If dynamic testing near the system is not desired, MASH permits a static test 

to be conducted instead and compared against the results of a previously established baseline test. 

In this situation, the soil must provide a resistance of at least 90 percent of the static baseline test 

at deflections of 5, 10, and 15 in. Further details can be found in Appendix B of MASH. 
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3 DESIGN DETAILS  

The test installation consisted of an approximately 187 ft long New York Stateôs HPBO to 

box beam transition, as shown in Figures 1 through 38. Photographs of the NYHBT and NYBHT 

test installations are shown in Figures 39 through 43 and Figures 44 through 46, respectively. The 

installation for the box beam to HPBO transition (NYBHT) was identical to the installation for 

HPBO to box beam transition (NYHBT). The only differences between the two systems were the 

impact points, direction of travel, and the posts were numbered beginning at the upstream end at 

the box beam instead of the upstream end of the HPBO. The New York Standard sheet for the box 

beam to HPBO transition is shown in Appendix B. Detailed drawings of the box beam to HPBO 

transition are shown in Appendix C. Material specifications, mill certifications, and certificates of 

conformity for the system materials are shown in Appendix D. 

The upstream end of the system featured NYSDOT HPBO W-beam rail with a BCT anchor 

at post nos. 1 and 2. Post nos. 3 through 13 were 72-in. long, W6x8.5 steel posts with timber 

blockouts. The posts were spaced 75 in. on center and embedded 40 in. in the ground. The 12-

gauge W-beam rail had a nominal 31 in. top mounting height. Between post nos. 11 and 13, the 

rail height transitioned linearly to a 30ȧ in. height and the HPBO post embedment was adjusted 

accordingly, as shown in Figure 4. The W-beam rails were layered such that the upstream rail 

section was in front of the downstream section to reduce vehicle snag potential at the splices. 

The downstream end of the system featured NYSDOT box beam guide rail with a cable 

anchorage assembly on the backside of the system near post no. 32. Post nos. 14 through 34 were 

65-in. long, S3x5.7 steel posts with soil plates and were embedded 38 in. in the ground. The typical 

post spacing was 72 in., with a reduced spacing of 36 in. between post nos. 14 through 20. All 

posts in the critical impact region were placed in 24-in. diameter holes, which were backfilled with 

well-graded gravel and tamped. Soil details are shown in Appendix E. The TS6x6xįù  box beam 

rail had a nominal top mounting height of 27 in. top-of-rail height. The rail was bolted to the posts 

with angle brackets. The box beam rail segments were connected using bolted splices with the 

splice plates positioned on the inside of the box beam sections. 

At the transition from HPBO to box beam guide rail, a 12-ft 6-in. section of nested W-beam 

rail began at post no. 13. The leading edge of the box beam was behind the nested W-Beam rail at 

the midspan between post nos. 13 and 14. Post nos. 15, 17, and 19 were not connected to the box 

beam rail. The front face of the box beam was positioned against the back face of the nested W-

beam rail section. To reduce vehicle snag potential, a 12-gauge transition cover plate was shaped 

to conform to the W-beam and create a smooth transition between the two rail sections. Four ȩ-

in. guardrail splice bolts secured the transition cover plate to the end of the nested W-beam rail 

and one ¾-in. bolt connected the downstream end of the cover plate to the box beam rail. 

The transition anchor assembly consisted of three cable assemblies with ¾-in. diameter 

wire rope. The upper ends of the cables were connected to mounting brackets bolted to the box 

beam, while the lower ends of the cables were connected to a bracket assembly bolted to a concrete 

anchor block. The embedded concrete anchor block was positioned with the center of the block 30 

ft downstream and 2 ft behind the leading end of the box beam.
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Figure 1. Test Installation Layout, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 2. Post Sections, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 3. Anchor Post Sections, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 4. Rail Elevation Transition Details, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 5. Transition Layout, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 6. Transition, Post Attachment, and Box Splice Details, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 7. Cable Bracket Connection Details, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 8. Upstream Anchorage, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 9. Upstream Anchorage Details, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 10. Downstream Anchorage Details, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 11. Downstream Anchor Mounting Details, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 12. Transition Anchor Assembly, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 13. Concrete Anchor Components, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 14. Transition Cable Bracket Assembly, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 15. Transition Cable Bracket Components, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 16. Box Beam Post Assembly, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 17. Box Beam Post Components, Test Nos. NYHBT-1 and NYHBT-2 



 

 

2
4 

D
e
c
e
m

b
e
r 18

, 2
0

25
 

M
w

R
S

F
 R

e
p
o

rt N
o
. TR

P
-0

3-4
4
2-2

5
 

 

Figure 18. Box Beam Component Details, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 19. W-Beam Post Components, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 20. Anchor Post Assembly, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 21. Anchor Post Components, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 22. Downstream Cable Anchor Assembly Details, Test Nos. NYHBT-1 and NYHBT-2 
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Figure 23. Upstream Cable Anchor Components, Test Nos. NYHBT-1 and NYHBT-2 






















































































































































































































































































































































































































































































































































































































































































































































































