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 INTRODUCTION 

 

1.1 PROBLEM STATEMENT 

For this project, members of the Roadside Safety Pooled Fund prioritized the investigation 

of current practices for installing w-beam guardrail terminals near curbs. While high-speed 

roadways are often designed without curbs, State Departments of Transportion (DOTs) are 

sometimes required to provide a curb on a high-speed roadway. Currently, there is little guidance 

on the effects on the impact performance of w-beam guardrail terminals caused by curbs. Therefore, 

the Texas A&M Transportation Institute (TTI) was tasked to review current literature and research 

on this topic and then collect information on how the DOTs are currently handing w-beam guardrail 

terminals when they are installed near curbs.  

1.2 WORK PLAN 

The TTI research team first reviewed previous and on-going research regarding w-beam 

guardrail terminals installed near curbs. The TTI research team then developed a survey that 

investigated current state practices for installing w-beam guardrail terminals near curbs. This 

survey was distributed to state DOT representatives. The survey was approved by the technical 

representative of the Roadside Safety Pooled Fund prior to distribution.  

The TTI research team compiled the results of the survey and prepared visual 

documentation of these results. Lastly, the TTI research team prepared a final research report 

documenting the work completed in this project, including the results of the state survey.   

1.3 OBJECTIVE 

The objective of this project was to compile current practices on installing w-beam 

guardrail terminals near curbs. 
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 LITERATURE REVIEW AND STATE SURVEY 

2.1 LITERATURE REVIEW 

The research team first reviewed previous and on-going research projects which were 

relevant to installing w-beam guardrail terminals near curbs. The Midwest Roadside Safety 

Facility (MwRSF) completed two projects in 2000 and 2001 which evaluated w-beam guardrail 

systems installed near curbs. In these projects, the researchers identified that no crash testing on 

w-beam guardrail terminals installed near curbs had been completed at that point in time. They 

went further to state “all guardrails and guardrail terminals installed over curbs must be crash 

tested and shown to meet current impact safety standards in order for its use to be continued on 

federal-aid highways” (1,2).  

 

In 2017, researchers at MwRSF further investigated w-beam guardrail terminals installed 

near curbs. The objective of this project was to investigate whether curb placement in advance of 

guardrail end terminals degrades barrier performance on high-speed roadways. In this project, the 

researchers sent a survey to the members of the Midwest States Pooled Fund Program to 

investigate their typical practices regarding w-beam guardrail terminals installed near curbs on 

high-speed roadways. This survey provided valuable information for researchers to progress in the 

next tasks of the project, such as common w-beam terminals, curb shapes, etc. (3). 

 

MwRSF researchers continued their investigation through computer simulations and 

evaluated the results to MASH 2009 evaluation criteria. MwRSF used a previously developed 

Midwest Guardrail System (MGS) finite element analysis (FEA) model that was modified to 

include a non-proprietary end terminal that was representative of several compression-based end 

terminal systems. Two variations of the model were used. Option one consisted of a 27 ¾ in. tall 

guardrail with 8 in. blockouts, and option two consisted of a 31 in. tall rail with 12 in. blockouts. 

Both variations were 175 ft. long and used the same representative end terminal system (3). 

 

Baseline conditions were established by simulating end terminal impacts on both model 

variations without curbs. NCHRP Report 350 and MASH 2009 small car and pickup truck end 

terminal tests were simulated, and the results were compared to previous full-scale crash tests to 

ensure the end terminal model reasonably represented actual systems. Once the end terminal model 

was reasonably validated, the two model variations were simulated with various curb 

configurations. The curb configurations consisted of 2-inch., 4-inch, and 6-inch tall vertical and 

sloped wedge-shaped curbs in combination with 0-inch, 6-inch, and 6-inch. lateral offsets from the 

front face of the guardrail. The curb heights and shapes are shown in Figure 1 (3).  
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Figure 1. Curb Heights and Shapes used for Guardrail End Terminal Simulation (3) 

 

The end terminal model was also evaluated when flared at a 1:25 flare rate with a 2-foot 

lateral offset. The flared end terminal was evaluated with no curb and with 2-inch., 4-inch, and 6-

inch sloped wedge-shaped curbs with a 0-inch lateral offset from the front face of the guardrail 

(3).  

 

Overall the researchers found that the presence of curbs had a greater impact on the small 

car than the pickup truck. It was found that the pickup truck is minimally affected by the presence 

of curbs, while the small car was most affected by the 4 in. and 6 in. tall vertical curbs. The taller 

vertical curbs affected small car vehicle yaw, and sloped curbs had minimal effect on vehicle yaw. 

The larger, 6-foot. lateral offset between the curb and the face of the guardrail was found to affect 

vehicle trajectory and interaction with the impact head. The smaller offsets were found to have 

minimal impacts on vehicle trajectory and interaction with the impact head. End terminal flaring 

was found to have the most effect on tests with angled impacts (3). 

 

Some computer simulation limitations were recognized and recommended for 

improvement in future simulation efforts. Vehicle models used for simulations conducted with 

curbs and angled impact trajectories on both flared and tangent end terminal systems were found 

to have steering and suspension behavior that was unrealistic. A curb traversal study was 

recommended to calibrate steering and suspension of vehicle models. The use of one specific end 

terminal model and validation of that model was recommended for future studies. Full-scale crash 

tests were also recommended to be part of future research efforts (3). 

 

MwRSF researchers are currently planning the continuation of this research project, which 

includes survey, simulation, and full-scale crash testing efforts. The results of the survey will serve 

as the basis for computer simulation parameters. LS-DYNA computer simulations will be 

conducted to determine performance of energy-absorbing terminals adjacent to curbs with head-

on and angled impacts near end terminals. The simulation effort will also determine critical tests 

and impact points for full-scale crash testing. The testing effort will be comprised of both a small 
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car and a pickup truck full-scale crash test. These tests will serve to validate the computer 

simulation effort and provide guidance for future curb and terminal studies. 

2.2 STATE SURVEY 

The TTI research team created a state survey which investigated current state practices for 

installing w-beam guardrail terminals near curbs. The survey was focused on identifying specific 

curb configurations used when installing w-beam guardrail terminals nearby.  The survey was built 

around a series of core questions that asked respondents about the specific curb details their 

respective states use for installing w-beam guardrail terminals near curbs. For example, the 

respondent was asked to provide specific curb types and heights that were used near w-beam 

guardrail terminals. Additionally, the survey also investigated the prevalence of installing w-beam 

guardrail terminals near curbs on low-speed roadways vs. on high-speed roadways. Because curbs 

are installed more frequently on low-speed roadways than on high-speed roadways, researchers 

initially believed the w-beam guardrail terminals would be installed near curbs more frequently on 

the low-speed roadways. Additionally, different curb details may be used by designers on low-

speed roadways than on high-speed roadways. Therefore, the TTI research team included 

appropriate questions to ensure the difference between low-speed roadway configurations and 

high-speed roadway configurations was captured properly in the survey.  

 

The survey was built upon a series of core questions which repeated themselves based upon 

respondent input. One trigger for this loop mechanism was classifying the adjacent roadway as 

low-speed, high-speed, or both. If the user selected both low-speed and high-speed adjacent 

roadways, the respondent was prompted to answer the core questions with respect to low-speed 

roadways, and the questions were repeated for the high-speed condition. The other trigger for 

engaging the loop mechanism was the respondent’s input of an additional curb configuration to 

their responses. For example, the user could answer the core questions with respect to a 6-inch 

sloped curb configuration and then repeat the core question series with respect to an additional 4-

inch vertical curb configuration. This allowed readers to review specific curb configuration details 

in the responses to the survey. The list of all responses to the individual survey questions is listed 

in Appendix A.  

 

In order to simplify review of the results, the researchers also aggregated the responses into 

single data sets corresponding to repeated questions. This will allow readers to review the data 

from a much larger scale and gain an understanding of current trends in practice. For example, a 

reader may view that 6-inch curbs represented 36% of all low-speed curb configurations submitted 

to the survey. The list of these aggregated results can be found in Appendix B.  
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 SUMMARY AND CONCLUSIONS 

3.1 SUMMARY 

The Roadside Safety Pooled Fund members prioritized the investigation of current 

practices for installing w-beam guardrail terminals near curbs. Currently, there is little guidance 

on the effects on the impact performance of w-beam guardrail terminals caused by curbs. 

Therefore, the Texas A&M Transportation Institute (TTI) was tasked to review previous and on-

going research on this topic and then collect information on current state of practice for installing 

w-beam guardrail terminals near curbs. Consequently, the objective of this project was to compile 

current literature and practices on w-beam guardrail terminals when located near a curb. This was 

achieved through a review of previous and on-going research projects and a state survey. The 

results of the survey were compiled and documented in this report. Appendix A shows the results 

of the survey in a raw format to provide information on specific design configurations. Appendix 

B shows the results of the survey in an aggregated format to provide information on current trends 

in the practice.  

3.2 CONCLUSIONS 

Appendix A lists the results of the survey in their raw non-aggregated format in order to 

provide readers information on specific design details. Appendix B lists the aggregated results of 

the survey to provide readers with current trends in the practice. A few survey results are 

highlighted below.  

 

When asked if the respondent’s state installs w-beam guardrail terminals near curbs on 

high-speed roadways, low-speed roadways, both, or neither, there was a relatively even split 

between low-speed roadways or both. Furthermore, the vast majority of the respondents did install 

w-beam guardrail terminals near curbs despite the lack of formal guidance; only approximately 

12% of respondents did not install w-beam guardrail terminals near curbs. Therefore, this is a 

prevalent situation that state DOTs are encountering. This prevalence combined with the lack of 

guidance in the industry warrants further research on this topic. Figure 1 below shows the results 

of this question on prevalence in the survey.  
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Figure 1. State Usage of W-beam Guardrail Terminals near Curbs by Roadway Speed  

This need is further reinforced when states responded to questions regarding their desires 

for a crashworthy w-beam guardrail terminal with curb applications. Approximately 77% of 

respondents desired a crashworthy w-beam guardrail terminal with a curb application for low-

speed roadways. Furthermore, approximately 61% of respondents desired a crashworthy w-beam 

guardrail terminal with a curb application for high-speed roadways. Figures 2 and 3 show the 

results of these questions in the survey. 

 

 
Figure 2. Respondents’ Desire of a Crashworthy W-beam Guardrail Terminal near Curbs 

on Low-speed Roadways  
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Figure 3. Respondents’ Desire of a Crashworthy W-beam Guardrail Terminal near Curbs 

on High-speed Roadways.  

Out of the configurations submitted to this survey regarding low-speed roadways, Type B 

curbs were used most often, followed by constant sloped curbs. Figure 4 below shows the 

breakdown of survey responses for curb type on low-speed roadways. While curb type prevalence 

was clear, the design configurations submitted showed a more even split between curb heights. 

Curbs with a 6-inch height were most common with approximately 36% of the responses, followed 

by 4-inch height with 26% of the responses. Figure 5 below shows the breakdown of survey 

responses for curb height on low-speed roadways. 
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Type B Type D Type G 

Figure 4. Curb Type Prevalence in Submitted Configurations for Low-Speed Roadways 

 

 

 

 

 
Figure 5. Curb Height Prevalence in Submitted Configurations for Low-Speed Roadways  
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Out of the configurations submitted to this survey regarding high-speed roadways, 

constant slope curbs were used most often, followed by Type B curbs. Figure 6 below shows the 

breakdown of survey responses for curb type on high-speed roadways. Unlike the low-speed 

case, curb height prevalence was clear in the high-speed case. Curbs with a 4-inch height were 

most common with 80% of the responses, followed by 6-inch height with 20% of the responses. 

Figure 7 below shows the breakdown of survey responses for curb height on high-speed 

roadways. 

 

 
 

Figure 6. Curb Type Prevalence in Submitted Configurations for High-Speed Roadways  

 

 
 

Figure 7. Curb Height Prevalence in Submitted Configurations for High-Speed Roadways  
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The results of the survey show a need for research and guidance on installing w-beam 

guardrail terminals near curbs.  Therefore, the research team recommends further computer 

simulation, analysis, and full-scale crash testing in order to provide the state DOTs with 

appropriate guidance for implementation. 
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APPENDIX A. STATE SURVEY QUESTIONS AND INDIVIDUAL 

RESULTS 

 This Appendix is comprised of the results from the state survey distributed during this 

project. Individual responses are alphanumerically numbered, so the first respondent to the survey 

was numbered “R1,” the second “R2,” and so on. If a question did not receive any responses, the 

question was noted as “No response provided” in this report. As discussed in Chapter 2, the layout 

of the survey included a list of several core questions that were repeated depending upon user 

input. This loop mechanism was engaged when users inputted curb configurations for both low-

speed and high-speed roadways or when inputting multiple curb configurations. This Appendix 

shows the survey questions and responses in their raw format, or in other words, prior to 

aggregation. This will allow users to identify detailed curb configurations used when w-beam 

guardrail terminals are installed nearby. For example, users can find which curb height is used 

with a specific type of curb. Alternatively, Appendix B shows the aggregated list of survey 

questions and answers, which can provide a larger perspective on general trends and practices.  
 

A.1 INTRODUCTORY QUESTIONS 

The first section of the survey introduced the topic and investigated basic trends of 

installing w-beam guardrail terminals near curbs. The following questions were included in this 

first introductory section.  
 

Q4 - Does your transportation agency install w-beam guardrail terminals in close 

proximity to curbs on low-speed or high-speed roadways? If your agency does not install 

w-beam guardrail terminals near curbs, please select neither. 
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Q14 - What percentage of low-speed roadway w-beam guardrail terminal installations are 

located near curbs? 

 

 
 

Q16 - What percentage of high-speed roadway w-beam guardrail terminal installations are 

located near curbs? 

No responses provided. 

 

Q17 - What percentage of w-beam guardrail terminal installations are located near curbs? 

(When both low-speed and high-speed roadways are selected in Q4) 
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Q312 - Which of the following roadside/median terminals have you installed near curbs in 

the past or are currently installing? Please select all that apply. 

 

 
  

11.25%
2.50%

3.75%

16.25%

13.75%

0.00%

13.75%

15.00%

7.50%

2.50%

0.00%

2.50%

1.25%

0.00%

1.25%

5.00%

2.50%
1.25%

FLEAT [Road Systems, Inc.] MFLEAT [Road Systems, Inc.]

FLEAT-MT [Road Systems, Inc.] SKT [Road Systems, Inc.]

MSKT [Road Systems, Inc.] TREND 350 Flared [Trinity Highway Products, LLC]

ET-Plus [Trinity Highway Products, LLC] SoftStop [Trinity Highway Products, LLC]

SRT-350 [Trinity Highway Products, LLC] CAT 350 [Trinity Highway Products, LLC]

TREND 350 Flared [Trinity Highway Products, LLC] MAX-Tension [Barrier Systems, Inc.]

X-Tension [Barrier Systems, Inc.] X-Tension P4 [Barrier Systems, Inc.]

X-Lite [Barrier Systems, Inc.] MAX-Tension Median [Barrier Systems, Inc.]

X-MAS/X-Tension DS [Barrier Systems, Inc.] Other:
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Terminal Percentage Count 

FLEAT [Road Systems, Inc.] 11.25% 9 

MFLEAT [Road Systems, Inc.] 2.50% 2 

FLEAT-MT [Road Systems, Inc.] 3.75% 3 

SKT [Road Systems, Inc.] 16.25% 13 

MSKT [Road Systems, Inc.] 13.75% 11 

TREND 350 Flared [Trinity Highway Products, LLC] 0.00% 0 

ET-Plus [Trinity Highway Products, LLC] 13.75% 11 

SoftStop [Trinity Highway Products, LLC] 15.00% 12 

SRT-350 [Trinity Highway Products, LLC] 7.50% 6 

CAT 350 [Trinity Highway Products, LLC] 2.50% 2 

TREND 350 Flared [Trinity Highway Products, LLC] 0.00% 0 

MAX-Tension [Barrier Systems, Inc.] 2.50% 2 

X-Tension [Barrier Systems, Inc.] 1.25% 1 

X-Tension P4 [Barrier Systems, Inc.] 0.00% 0 

X-Lite [Barrier Systems, Inc.] 1.25% 1 

MAX-Tension Median [Barrier Systems, Inc.] 5.00% 4 

X-MAS/X-Tension DS [Barrier Systems, Inc.] 2.50% 2 

Other: 1.25% 1 

Other Response: Breakmaster 350 
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Q7 - Does your agency differentiate between which terminals are installed near curbs and 

those which are not installed near curbs? 

 
Answer % Count 

Yes 6.67% 1 

No 93.33% 14 

Other: 0.00% 0 

Total 100% 15 

 

A.2 LOW-SPEED ROADWAY QUESTIONS- REPETITION 1 

The second section of this survey investigated specific practices when installing w-beam 

guardrail terminals near curbs. As discussed in Chapter 2, the questions included in this section 

were considered the core questions that were repeated for different roadway or curb configurations. 

This section was the first iteration of the questions based on a low-speed roadway configuration. 

The user was directed to this section if he or she selected to input details on low-speed roadway 

configurations of w-beam guardrail terminals near curbs. The user was also directed to this section 

if he or she selected to input details on both low-speed and high-speed roadway configurations of 

w-beam guardrail terminals near curbs. At the end of this section, the user was prompted to repeat 

the questions if he or she had another design configuration to input or to proceed to the conclusion 

questions.
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Q18 - Please provide drawings, documentation, policies, or photos of w-beam guardrail terminal installations near curb. You 

may include a link in this question or upload a file in the next question. If you have multiple files to upload, please upload a 

zipped folder. 
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Maine DOT Response: 
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Other Response: If curb is necessary for drainage, we use a maximum 2" height.
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Q17 - Please provide drawings, documentation, policies, or photos of w-beam guardrail terminal installations near curb. You 

may include upload a file in this question. If you have multiple files to upload, please upload a zipped folder. 
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Respondent – Picture 1(Mountable Curb) 

 
Respondent- Picture 2(Barrier Curb) 
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Q26 - What curb shape does your agency use at sites with w-beam guardrail terminals? 

 
Answer % Count 

Sloped (includes AASHTO Type G and other constant slopes) 15.38% 2 

Type B 53.85% 7 

Type D 0.00% 0 

Vertical 7.69% 1 

Other: 23.08% 3 

Total 100% 13 

 

Respondent Response 

R2 Both Type B and Vertical but with a max 2" height. 

R3 Sloped 

R4 Type B 

R5 Type B 

R6 Current State_X Type E but historically a AASHTO Type B 

R7 Vertical 

R8 Type B 

R9 Type B 

R10 Type B 

R12 Type B 

R14 Sloped 

R15 Type B 

R17 3" height 
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Q27 - What is the curb height when w-beam guardrail terminals are installed nearby? 

 

 
Answer % Count 

Less than 4 in. 23.08% 3 

4 in. 15.38% 2 

6 in. 46.15% 6 

Other: 15.38% 2 

Total 100% 13 

 

Respondent Response 

R2 2" 

R3 4 in. 

R4 6 in. 

R5 6 in. 

R6 Currently 4", but many installations have 6" 

R7 Less than 4 in. 

R8 6 in. 

R9 6 in. 

R10 6 in. 

R12 4 in. 

R14 Less than 4 in. 

R15 6 in. 

R17 Less than 4 in. 
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Q8 - How does your agency accommodate the height of the curb? 

 

 
 

Answer % Count 

Terminal is installed at manufacturer's specified height with respect to top of curb 23.08% 3 

Terminal is installed at manufacturer's specified height with respect to top of roadway 61.54% 8 

Other: 15.38% 2 

Total 100% 13 

 

Respondent Response 

R2 Terminal is installed at manufacturer's specified height with respect to top of curb 

R3 Terminal is installed at manufacturer's specified height with respect to top of 

roadway 

R4 Terminal is installed at manufacturer's specified height with respect to top of 

roadway 

R5 Terminal is installed at manufacturer's specified height with respect to top of 

roadway 

R6 Terminal is installed at manufacturer's specified height with respect to top of curb 

R7 Terminal is installed at manufacturer's specified height with respect to top of 

roadway 

R8 Terminal is installed at manufacturer's specified height with respect to top of 

roadway 

R9 Terminal is installed at manufacturer's specified height with respect to top of 

roadway 

R10 Terminal is installed at manufacturer's specified height with respect to top of 

roadway 

R12 With respect to the gutter line. 

R14 Terminal is installed at manufacturer's specified height with respect to top of 

roadway 

R15 Terminal is installed at manufacturer's specified height with respect to top of curb 

R17 Referenced state design sheet included above 
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Q9 - What kind of w-beam guardrail terminals do you install on curbs? 

 

 
Answer % Count 

Tangent 61.54% 8 

Flared 0.00% 0 

Both 38.46% 5 

Other: 0.00% 0 

Total 100% 13 

 
Respondent Response 

R2 Tangent 

R3 Both 

R4 Both 

R5 Tangent 

R6 Tangent 

R7 Both 

R8 Tangent 

R9 Tangent 

R10 Tangent 

R12 Both 

R14 Tangent 

R15 Tangent 

R17 Both 
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Q10 - At sites where w-beam guardrail terminals are installed near curbs, what is the 

alignment of the face of guardrail in relation to the face of curb? 

 

 

 
Answer % Count 

Aligned together 53.85% 7 

Behind curb 30.77% 4 

In front of curb 7.69% 1 

Other: 7.69% 1 

Total 100% 13 

 

Respondent Response 

R2 Behind curb 

R3 Aligned together 

R4 Aligned together 

R5 Behind curb 

R6 Behind, but typically still in very close proximity (i.e., enough to allow for installation of hardware) 

R7 Aligned together 

R8 Aligned together 

R9 Aligned together 

R10 Behind curb 

R12 Aligned together 

R14 In front of curb 

R15 Aligned together 

R17 Behind curb 
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Q11 - What is the offset between the face of rail and face of curb? 

 

Respondent Response 

R2 Typically face of guardrail matches face of rail so the end treatment follows that alignment. 

R5 1 foot 

R10 6" 

R14 6 ft 

R17 It is variable 

 

Q12 - At sites where w-beam guardrail terminals are installed near curbs, do you offset 

your w-beam guardrail terminal head from alignment with the rail? 

 
 

Answer % Count 

Yes 53.85% 7 

No 23.08% 3 

Other: 23.08% 3 

Total 100% 13 
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Respondent Response 

R2 won't that defeat the purpose of a 50' tangent length for the impact head? 

R3 Yes 

R4 Yes and no. It depends on site conditions, prevailing speeds, etc. 

R6 Yes 

R7 Yes 

R8 No 

R9 Yes 

R10 No 

R12 Yes 

R14 No 

R15 Yes 

R17 It is inline with the taper of the end terminal 

 

Q13 - What is the offset between the w-beam guardrail terminal head and face of rail? 

 

Respondent Response 

R3 One foot 

R5 1 foot 

R6 6" typ. 

R7 2-4 feet 

R9 24" max offset 

R12 1-2 feet 

R15 Enough to get the head completely outside of the shoulder or travel lane. 
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Q313 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an 

intersection. 

 
Answer % Count 

Yes 15.38% 2 

No 84.62% 11 

Total 100% 13 

 

Respondent Response 

R2 No 

R3 No 

R4 No 

R5 No 

R6 No 

R7 No 

R8 No 

R9 Yes 

R10 Yes 

R12 No 

R14 No 

R15 No 

R17 No 

 

Q314 - What was the offset between the back of curb and the head of the w-beam guardrail 

terminal? 

Respondent Response 

R9 24" max offset 

R10 6" min. 
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Q22 - What backfill material is used behind the curb? This is concerning the top level of 

backfill material. If you use multiple levels of backfill material (concrete over soil, for 

example), please select the lower level in the next question. 

 

 
 

Answer % Count 

Soil 69.23% 9 

Concrete 7.69% 1 

Asphalt 7.69% 1 

None 0.00% 0 

Other: 15.38% 2 

Total 100% 13 

 

 

Respondent Response 

R2 Asphalt 

R3 Concrete 

R4 Soil 

R5 Soil 

R6 Soil 

R7 Soil 

R8 Soil 

R9 Soil 

R10 Soil 

R12 Soil 

R14 Typically AB 

R15 Soil 

R17 Soil, base, asphalt 
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Q69 - What backfill material is used behind the curb? This is concerning the bottom level 

of backfill material. If you only have one layer, please choose that material in the previous 

question and select "None" in this question. 

 

 
 

Answer % Count 

Soil 61.54% 8 

Concrete 0.00% 0 

Asphalt 0.00% 0 

None 23.08% 3 

Other: 15.38% 2 

Total 100% 13 

 

Respondent Response 

R2 Soil 

R3 Soil 

R4 Soil 

R5 Soil 

R6 Soil 

R7 Gravel 

R8 Soil 

R9 None 

R10 Soil 

R12 Soil 

R14 None 

R15 None 

R17 Soil, base, asphalt 
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Q23 - What is the height of the top level of backfill material? 

 
Answer % Count 

Aligned with top of curb 92.31% 12 

Aligned with top of roadway 0.00% 0 

Other: 7.69% 1 

Total 100% 13 

 

Respondent Response 

R2 Aligned with top of curb 

R3 Aligned with top of curb 

R4 Aligned with top of curb 

R5 Aligned with top of curb 

R6 Aligned with top of curb 

R7 Aligned with top of curb 

R8 Aligned with top of curb 

R9 Aligned with top of curb 

R10 Aligned with top of curb 

R12 Aligned with top of curb 

R14 Aligned with top of curb 

R15 Aligned with top of curb 

R17 It isn't clear 
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Q75 - Does your agency use another curb configuration for installing w-beam guardrail 

terminals near curbs (only considering low-speed applications)? For example, a variation 

in curb height or curb type? 

 
Answer % Count 

Yes 38.46% 5 

No 61.54% 8 

Total 100% 13 

 

Respondent Response 

R2 No 

R3 No 

R4 Yes 

R5 No 

R6 Yes 

R7 No 

R8 No 

R9 No 

R10 No 

R11 
 

R12 No 

R13 
 

R14 Yes 

R15 Yes 

R16 
 

R17 Yes 
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A.3 LOW-SPEED ROADWAY QUESTIONS- REPETITION 2 

The third section of the survey investigated specific practices when installing w-beam 

guardrail terminals near curbs on low-speed roadways. As discussed in Chapter 2, the questions 

included in this section were considered the core questions that were repeated for different roadway 

or curb configurations. The user was directed to this section if he or she selected to input details 

on an additional design configuration regarding w-beam guardrail terminals near curbs on low-

speed roadways in the previous section. At the end of this section, the user was prompted to repeat 

the questions if he or she had another design configuration to input or to proceed to the conclusion 

questions.
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Q79 - Please provide drawings, documentation, policies, or photos of w-beam guardrail terminal installations near curb. You 

may include a link in this question or upload a file in the next question. If you have multiple files to upload, please upload a 

zipped folder. 
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Q80 - Please provide drawings, documentation, policies, or photos of w-beam guardrail terminal installations near curb. You 

may include upload a file in this question. If you have multiple files to upload, please upload a zipped folder. 

 

No responses provided. 
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Q83 - What curb shape does your agency use at sites with w-beam guardrail terminals? 

 
Answer % Count 

Sloped (includes AASHTO Type G and other 

constant slopes) 

25.00% 1 

Type B 25.00% 1 

Type D 0.00% 0 

Vertical 0.00% 0 

Other: 50.00% 2 

Total 100% 4 

 

Respondent Response 

R4 Sloped (includes AASHTO Type G and other constant slopes) 

R6 See previous answer 

R15 Type B 

R17 3" 
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Q84 - What is the curb height when w-beam guardrail terminals are installed nearby? 

 
 

Answer % Count 

Less than 4 in. 25.00% 1 

4 in. 25.00% 1 

6 in. 25.00% 1 

Other: 25.00% 1 

Total 100% 4 

 

Respondent Response 

R4 4 in. 

R6 See previous answer 

R15 6 in. 

R17 Less than 4 in. 
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Q85 - How does your agency accommodate the height of the curb? 

 
 

Answer % Count 

Terminal is installed at manufacturer's specified height with respect to top of curb 66.67% 2 

Terminal is installed at manufacturer's specified height with respect to top of roadway 33.33% 1 

Other: 0.00% 0 

Total 100% 3 

 

Respondent Response 

R4 Terminal is installed at manufacturer's specified height with respect to top of roadway 

R6 Terminal is installed at manufacturer's specified height with respect to top of curb 

R15 Terminal is installed at manufacturer's specified height with respect to top of curb 
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Q86 - What kind of w-beam guardrail terminals do you install on curbs? 

 
Answer % Count 

Tangent 66.67% 2 

Flared 0.00% 0 

Both 33.33% 1 

Other: 0.00% 0 

Total 100% 3 

 

 

Respondent Response 

R4 Both 

R6 Tangent 

R15 Tangent 
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Q87 - At sites where w-beam guardrail terminals are installed near curbs, what is the 

alignment of the face of guardrail in relation to the face of curb? 

 

 
Answer % Count 

Aligned together 33.33% 1 

Behind curb 0.00% 0 

In front of curb 0.00% 0 

Other: 66.67% 2 

Total 100% 3 

 

Respondent Response 

R4 It depends on site conditions, prevailing speeds, etc. 

R6 See previous answer 

R15 Aligned together 

 

 

 

Q88 - What is the offset between the face of rail and face of curb? 

No response provided. 
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Q89 - At sites where w-beam guardrail terminals are installed near curbs, do you offset 

your w-beam guardrail terminal head from alignment with the rail? 

 
 

Answer % Count 

Yes 66.67% 2 

No 0.00% 0 

Other: 33.33% 1 

Total 100% 3 

 

Respondent Response 

R4 It varies depending on site conditions, prevailing speeds, etc. 

R6 Yes 

R15 Yes 

 

 

Q90 - What is the offset between the w-beam guardrail terminal head and face of rail? 

 

Respondent Response 

R6 See previous answer 

R15 Enough so that the head is clear of the shoulder or travel lane. 
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Q315 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an 

intersection. 

 

 
 

Answer % Count 

Yes 0.00% 0 

No 100.00% 3 

Total 100% 3 

 

Respondent Response 

R4 No 

R6 No 

R15 No 

 

 

Q330 - What was the offset between the back of curb and the head of the w-beam guardrail 

terminal? 

No response provided. 
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Q91 - What backfill material is used behind the curb? This is concerning the top level of 

backfill material. If you use multiple levels of backfill material (concrete over soil, for 

example), please select the lower level in the next question.  

 

 
 

Answer % Count 

Soil 100.00% 3 

Concrete 0.00% 0 

Asphalt 0.00% 0 

None 0.00% 0 

Other: 0.00% 0 

Total 100% 3 

 

Respondent Response 

R4 Soil 

R6 Soil 

R15 Soil 
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Q92 - What backfill material is used behind the curb? This is concerning the bottom level 

of backfill material. If you only have one layer, please choose that material in the previous 

question and select "None" in this question. 

 
Answer % Count 

Soil 66.67% 2 

Concrete 33.33% 1 

Asphalt 0.00% 0 

None 0.00% 0 

Other: 0.00% 0 

Total 100% 3 

 

Respondent Response 

R4 Soil 

R6 Soil 

R15 Concrete 
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Q93 - What is the height of the top level of backfill material? 

 
Answer % Count 

Aligned with top of curb 100.00% 3 

Aligned with top of roadway 0.00% 0 

Other: 0.00% 0 

Total 100% 3 

 

Respondent Response 

R4 Aligned with top of curb 

R6 Aligned with top of curb 

R15 Aligned with top of curb 
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Q96 - Does your agency have another design for installing w-beam guardrail terminals 

near curbs (only considering low-speed applications)? 

 
Answer % Count 

Yes 33.33% 1 

No 66.67% 2 

Total 100% 3 

 

 

Respondent Response 

R4 No 

R6 No 

R15 Yes 
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A.4 LOW-SPEED ROADWAY QUESTIONS- REPETITION 3 

The fourth section of the survey investigated specific practices when installing w-beam 

guardrail terminals near curbs on low-speed roadways. As discussed in Chapter 2, the questions 

included in this section were considered the core questions that were repeated for different roadway 

or curb configurations. The user was directed to this section if he or she selected to input details 

on an additional design configuration regarding w-beam guardrail terminals near curbs on low-

speed roadways in the previous section. At the end of this section, the user was prompted to repeat 

the questions if he or she had another design configuration to input or to proceed to the conclusion 

questions. 

 

Q98 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include a link in this question or upload a file in 

the next question. If you have multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q99- Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include upload a file in this question. If you have 

multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q102 - What curb shape does your agency use at sites with w-beam guardrail terminals? 

 

Respondent Response 

R15 Sloped (includes AASHTO Type G and other constant slopes) 

 

 

Q103 - What is the curb height when w-beam guardrail terminals are installed nearby? 

 

Respondent Response 

R15 4 in. 

 

Q104 - How does your agency accommodate the height of the curb? 

 

Respondent Response 

R15 Terminal is installed at manufacturer's specified height with respect to top of curb 

 

Q105 - What kind of w-beam guardrail terminals do you install on curbs? 

 

Respondent Response 

R15 Tangent 
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Q106 - At sites where w-beam guardrail terminals are installed near curbs, what is the 

alignment of the face of guardrail in relation to the face of curb? 

 

Respondent Response 

R15 Aligned together 

 

Q107 - What is the offset between the face of rail and face of curb? 

 

No response provided. 

 

Q108 - At sites where w-beam guardrail terminals are installed near curbs, do you offset 

your w-beam guardrail terminal head from alignment with the rail? 

 

Respondent Response 

R15 Yes 

 

 

Q109 - What is the offset between the w-beam guardrail terminal head and face of rail? 

 

Respondent Response 

R15 Enough so that the head is clear of the roadway 

 

Q317 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an 

intersection. 

Respondent Response 

R15 No 

 

 

Q331 - What was the offset between the back of curb and the head of the w-beam guardrail 

terminal? 

No response provided. 

 

Q110 - What backfill material is used behind the curb? This is concerning the top level of 

backfill material. If you use multiple levels of backfill material (concrete over soil, for 

example), please select the lower level in the next question. 

 

Respondent Response 

R15 Soil 
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Q111 - What backfill material is used behind the curb? This is concerning the bottom level 

of backfill material. If you only have one layer, please choose that material in the previous 

question and select "None" in this question. 

 

Respondent Response 

R15 None 

 

 

Q112 - What is the height of the top level of backfill material? 

 

Respondent Response 

R15 Aligned with top of curb 

 

 

Q115 - Does your agency have another design for installing w-beam guardrail terminals 

near curbs (only considering low-speed applications)? 

Respondent Response 

R15 Yes 

A.5 LOW-SPEED ROADWAY QUESTIONS- REPETITION 4 

The fifth section of the survey investigated specific practices when installing w-beam 

guardrail terminals near curbs on low-speed roadways. As discussed in Chapter 2, the questions 

included in this section were considered the core questions that were repeated for different roadway 

or curb configurations. The user was directed to this section if he or she selected to input details 

on an additional design configuration regarding w-beam guardrail terminals near curbs on low-

speed roadways in the previous section. At the end of this section, the user was directed to the 

conclusion questions. 

 

Q117 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include a link in this question or upload a file in 

the next question. If you have multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q118 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include upload a file in this question. If you have 

multiple files to upload, please upload a zipped folder. 

 

No response provided. 
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Q121 - What curb shape does your agency use at sites with w-beam guardrail terminals? 

 

Respondent Response 

R15 Sloped (includes AASHTO Type G and other constant slopes) 

 

 

Q122 - What is the curb height when w-beam guardrail terminals are installed nearby? 

 

Respondent Response 

R15 4 in. 

 

 

Q123 - How does your agency accommodate the height of the curb? 

 

Respondent Response 

R15 Terminal is installed at manufacturer's specified height with respect to top of curb 

 

 

Q124 - What kind of w-beam guardrail terminals do you install on curbs? 

 

Respondent Response 

R15 Tangent 

 

 

Q125 - At sites where w-beam guardrail terminals are installed near curbs, what is the 

alignment of the face of guardrail in relation to the face of curb? 

 

Respondent Response 

R15 Aligned together 

 

 

Q126 - What is the offset between the face of rail and face of curb? 

 

No response provided 

 

Q127 - At sites where w-beam guardrail terminals are installed near curbs, do you offset 

your w-beam guardrail terminal head from alignment with the rail? 

 

Respondent Response 

R15 Yes 
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Q128 - What is the offset between the w-beam guardrail terminal head and face of rail? 

 

Respondent Response 

R15 Enough so that the head is clear of the roadway. 

 

Q318 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an 

intersection. 

Respondent Response 

R15 No 

 

Q332 - What was the offset between the back of curb and the head of the w-beam guardrail 

terminal? 

 

No response provided. 

 

Q129 - What backfill material is used behind the curb? This is concerning the top level of 

backfill material. If you use multiple levels of backfill material (concrete over soil, for 

example), please select the lower level in the next question. 

 

Respondent Response 

R15 Concrete 

 

Q130 - What backfill material is used behind the curb? This is concerning the bottom level 

of backfill material. If you only have one layer, please choose that material in the previous 

question and select "None" in this question. 

 

Respondent Response 

R15 Soil 

 

Q131 - What is the height of the top level of backfill material? 

 

Respondent Response 

R15 Aligned with top of curb 

 

 

Q134 - Does your agency have another design for installing w-beam guardrail terminals 

near curbs (only considering low-speed applications)? 

 

Respondent Response 

R15 No 
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Q136 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include a link in this question or upload a file in 

the next question. If you have multiple files to upload, please upload a zipped folder.  

 

No response provided. 

 

Q137 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include upload a file in this question. If you have 

multiple files to upload, please upload a zipped folder.  

 

No response provided. 

 

Q140 - What curb shape does your agency use at sites with w-beam guardrail terminals? 

 

No response provided. 

 

Q141 - What is the curb height when w-beam guardrail terminals are installed nearby? 

 

No response provided. 

 

Q142 - How does your agency accommodate the height of the curb? 

 

No response provided. 

 

Q143 - What kind of w-beam guardrail terminals do you install on curbs? 

 

No response provided. 

 

Q144 - At sites where w-beam guardrail terminals are installed near curbs, what is the 

alignment of the face of guardrail in relation to the face of curb? 

 

No response provided. 

 

Q145 - What is the offset between the face of rail and face of curb? 

 

No response provided. 

 

Q146 - At sites where w-beam guardrail terminals are installed near curbs, do you offset 

your w-beam guardrail terminal head from alignment with the rail? 

 

No response provided. 

 

Q147 - What is the offset between the w-beam guardrail terminal head and face of rail? 

 

No response provided. 
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Q319 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an 

intersection. 

No response provided. 

 

Q333 - What was the offset between the back of curb and the head of the w-beam guardrail 

terminal?  

No response provided. 

 

Q148 - What backfill material is used behind the curb? This is concerning the top level of 

backfill material. If you use multiple levels of backfill material (concrete over soil, for 

example), please select the lower level in the next question. 

 

No response provided. 

 

Q149 - What backfill material is used behind the curb? This is concerning the bottom level 

of backfill material. If you only have one layer, please choose that material in the previous 

question and select "None" in this question.  

 

No response provided. 

 

Q150 - What is the height of the top level of backfill material? 

 

No response provided. 

A.6 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 1 

The sixth section of the survey investigated specific practices when installing w-beam 

guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions 

included in this section were considered the core questions that were repeated for different roadway 

or curb configurations. This section was the first iteration of the questions based on a high-speed 

roadway configuration. The user was directed to this section if he or she selected to only input 

details on high-speed roadway configurations of w-beam guardrail terminals near curbs. At the 

end of this section, the user was prompted to repeat the questions if he or she had another design 

configuration to input or to proceed to the conclusion questions. 

 

Q32 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include a link in this question or upload a file in 

the next question. If you have multiple files to upload, please upload a zipped folder.  

 

No response provided. 

 

Q33 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include upload in this question. If you have 

multiple files to upload, please upload a zipped folder.  

 

No response provided. 



 

TR No. 613141-01 110 2020-10-15 

 

Q67 - What curb shape does your agency use at sites with w-beam guardrail terminals?  

 

No response provided. 

 

Q37 - What is the curb height when w-beam guardrail terminals are installed nearby?  

 

No response provided. 

 

Q38 - How does your agency accommodate height of the curb?  

 

No response provided. 

 

Q39 - What kind of w-beam guardrail terminals do you install on curbs?  

 

No response provided. 

 

Q40 - At sites where w-beam guardrail terminals are installed near curbs, what is the 

alignment of the face of guardrail in relation to the face of curb? 

 

No response provided. 

 

Q41 - What is the offset between the face of rail and face of curb? 

 

No response provided. 

 

Q42 - At sites where w-beam guardrail terminals are installed near curbs, do you offset 

your w-beam guardrail terminal head from alignment with the rail?  

 

No response provided. 

 

 

Q43 - What is the offset between the w-beam guardrail terminal head and face of rail?  

 

No response provided. 

 

Q320 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an 

intersection.  

No response provided. 

 

Q334 - What was the offset between the back of curb and the head of the w-beam guardrail 

terminal?  

No response provided. 
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Q44 - What backfill material is used behind the curb? This is concerning the top level of 

backfill material. If you use multiple levels of backfill material (concrete over soil, for 

example), please select the lower level in the next question.  

 

No response provided. 

 

Q71 - What backfill material is used behind the curb? This is concerning the bottom level 

of backfill material. If you only have one layer, please choose that material in the previous 

question and select "None" in this question.  

 

No response provided. 

 

Q45 - What is the height of top level of backfill material? 

 

No response provided. 

 

Q76 - Does your agency have another design for installing w-beam guardrail terminals 

near curbs? 

No response provided. 

A.7 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 2 

The seventh section of the survey investigated specific practices when installing w-beam 

guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions 

included in this section were considered the core questions that were repeated for different roadway 

or curb configurations. The user was directed to this section if he or she selected to input details 

on an additional design configuration regarding w-beam guardrail terminals near curbs on high-

speed roadways in the previous section. At the end of this section, the user was prompted to repeat 

the questions if he or she had another design configuration to input or to proceed to the conclusion 

questions. 

 

Q155 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include a link in this question or upload a file in 

the next question. If you have multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q156 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include upload in this question. If you have 

multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q159 - What curb shape does your agency use at sites with w-beam guardrail terminals? 

 

No response provided. 
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Q160 - What is the curb height when w-beam guardrail terminals are installed nearby? 

 

No response provided. 

 

Q161 - How does your agency accommodate height of the curb? 

 

No response provided. 

 

Q162 - What kind of w-beam guardrail terminals do you install on curbs? 

 

No response provided. 

 

Q163 - At sites where w-beam guardrail terminals are installed near curbs, what is the 

alignment of the face of guardrail in relation to the face of curb? 

 

No response provided. 

 

Q164 - What is the offset between the face of rail and face of curb? 

 

No response provided. 

 

Q165 - At sites where w-beam guardrail terminals are installed near curbs, do you offset 

your w-beam guardrail terminal head from alignment with the rail? 

 

No response provided. 

 

Q166 - What is the offset between the w-beam guardrail terminal head and face of rail? 

 

No response provided. 

 

Q321 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an 

intersection. 

 

No response provided. 

 

 

Q335 - What was the offset between the back of curb and the head of the w-beam guardrail 

terminal? 

No response provided. 

 

Q167 - What backfill material is used behind the curb? This is concerning the top level of 

backfill material. If you use multiple levels of backfill material (concrete over soil, for 

example), please select the lower level in the next question. 

 

No response provided. 
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Q168 - What backfill material is used behind the curb? This is concerning the bottom level 

of backfill material. If you only have one layer, please choose that material in the previous 

question and select "None" in this question. 

 

No response provided. 

 

Q169 - What is the height of top level of backfill material? 

 

No response provided. 

 

Q172 - Does your agency have another design for installing w-beam guardrail terminals 

near curbs (only considering high-speed applications)? 

 

No response provided. 

A.8 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 3 

The eighth section of the survey investigated specific practices when installing w-beam 

guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions 

included in this section were considered the core questions that were repeated for different roadway 

or curb configurations. The user was directed to this section if he or she selected to input details 

on an additional design configuration regarding w-beam guardrail terminals near curbs on high-

speed roadways in the previous section. At the end of this section, the user was prompted to repeat 

the questions if he or she had another design configuration to input or to proceed to the conclusion 

questions. 

 

 

Q174 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include a link in this question or upload a file in 

the next question. If you have multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q175 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include upload in this question. If you have 

multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q178 - What curb shape does your agency use at sites with w-beam guardrail terminals? 

 

No response provided. 
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Q179 - What is the curb height when w-beam guardrail terminals are installed nearby? 

 

No response provided. 

 

Q180 - How does your agency accommodate the height of the curb? 

 

No response provided. 

 

Q181 - What kind of w-beam guardrail terminals do you install on curbs? 

No response provided. 

 

Q182 - At sites where w-beam guardrail terminals are installed near curbs, what is the 

alignment of the face of guardrail in relation to the face of curb? 

 

No response provided. 

 

Q183 - What is the offset between the face of rail and face of curb? 

 

No response provided. 

 

Q184 - At sites where w-beam guardrail terminals are installed near curbs, do you offset 

your w-beam guardrail terminal head from alignment with the rail? 

 

No response provided. 

 

Q185 - What is the offset between the w-beam guardrail terminal head and face of rail? 

 

No response provided. 

 

Q322 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an 

intersection. 

 

No response provided. 

 

 

Q336 - What was the offset between the back of curb and the head of the w-beam guardrail 

terminal? 

No response provided. 

 

Q186 - What backfill material is used behind the curb? This is concerning the top level of 

backfill material. If you use multiple levels of backfill material (concrete over soil, for 

example), please select the lower level in the next question. 

 

No response provided. 
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Q187 - What backfill material is used behind the curb? This is concerning the bottom level 

of backfill material. If you only have one layer, please choose that material in the previous 

question and select "None" in this question. 

 

No response provided. 

 

Q188 - What is the height of top level of backfill material? 

 

No response provided. 

 

 

Q191 - Does your agency have another design for installing w-beam guardrail terminals 

near curbs (only considering high-speed applications)? 

 

No response provided. 

 

A.9 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 4 

The ninth section of the survey investigated specific practices when installing w-beam 

guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions 

included in this section were considered the core questions that were repeated for different roadway 

or curb configurations. The user was directed to this section if he or she selected to input details 

on an additional design configuration regarding w-beam guardrail terminals near curbs on high-

speed roadways in the previous section. At the end of this section, the user was prompted to repeat 

the questions if he or she had another design configuration to input or to proceed to the conclusion 

questions. 

 

 

Q193 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include a link in this question or upload a file in 

the next question. If you have multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q194 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include upload in this question. If you have 

multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q197 - What curb shape does your agency use at sites with w-beam guardrail terminals? 

 

No response provided.  
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Q198 - What is the curb height when w-beam guardrail terminals are installed nearby? 

 

No response provided. 

 

Q199 - How does your agency accommodate the height of the curb? 

 

No response provided. 

 

Q200 - What kind of w-beam guardrail terminals do you install on curbs? 

 

No response provided. 

 

Q201 - At sites where w-beam guardrail terminals are installed near curbs, what is the 

alignment of the face of guardrail in relation to the face of curb? 

 

No response provided. 

 

Q202 - What is the offset between the face of rail and face of curb? 

 

No response provided. 

 

Q203 - At sites where w-beam guardrail terminals are installed near curbs, do you offset 

your w-beam guardrail terminal head from alignment with the rail? 

 

No response provided. 

 

Q204 - What is the offset between the w-beam guardrail terminal head and face of rail? 

 

No response provided. 

 

Q323 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an 

intersection. 

No response provided. 

 

Q337 - What was the offset between the back of curb and the head of the w-beam guardrail 

terminal? 

No response provided. 

 

Q205 - What backfill material is used behind the curb? This is concerning the top level of 

backfill material. If you use multiple levels of backfill material (concrete over soil, for 

example), please select the lower level in the next question. 

 

No response provided. 
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Q206 - What backfill material is used behind the curb? This is concerning the bottom level 

of backfill material. If you only have one layer, please choose that material in the previous 

question and select "None" in this question. 

 

No response provided. 

 

Q207 - What is the height of top level of backfill material? 

 

No response provided. 

 

Q210 - Does your agency have another design for installing w-beam guardrail terminals 

near curbs (only considering high-speed applications)? 

 

No response provided. 

A.10 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 5 

The tenth section of the survey investigated specific practices when installing w-beam 

guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions 

included in this section were considered the core questions that were repeated for different roadway 

or curb configurations. The user was directed to this section if he or she selected to input details 

on an additional design configuration regarding w-beam guardrail terminals near curbs on high-

speed roadways in the previous section. At the end of this section, the user was directed to the 

conclusion questions. 

 

 

Q212 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include a link in this question or upload a file in 

the next question. If you have multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q213 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include upload in this question. If you have 

multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q216 - What curb shape does your agency use at sites with w-beam guardrail terminals? 

 

No response provided. 

 

Q217 - What is the curb height when w-beam guardrail terminals are installed nearby? 

 

No response provided. 
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Q218 - How does your agency accommodate the height of the curb? 

 

No response provided. 

 

Q219 - What kind of w-beam guardrail terminals do you install on curbs? 

 

No response provided. 

 

Q220 - At sites where w-beam guardrail terminals are installed near curbs, what is the 

alignment of the face of guardrail in relation to the face of curb? 

 

No response provided. 

 

Q221 - What is the offset between the face of rail and face of curb? 

 

No response provided. 

 

Q222 - At sites where w-beam guardrail terminals are installed near curbs, do you offset 

your w-beam guardrail terminal head from alignment with the rail? 

 

No response provided. 

 

Q223 - What is the offset between the w-beam guardrail terminal head and face of rail? 

 

No response provided. 

 

Q324 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an 

intersection. 

 

No response provided. 

 

Q338 - What was the offset between the back of curb and the head of the w-beam guardrail 

terminal? 

No response provided. 

 

Q224 - What backfill material is used behind the curb? This is concerning the top level of 

backfill material. If you use multiple levels of backfill material (concrete over soil, for 

example), please select the lower level in the next question. 

 

No response provided. 

 

Q225 - What backfill material is used behind the curb? This is concerning the bottom level 

of backfill material. If you only have one layer, please choose that material in the previous 

question and select "None" in this question. 

 

No response provided. 
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Q226 - What is the height of top level of backfill material? 

 

No response provided. 

A.11 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 1 (SUBSEQUENT TO 

LOW-SPEED ROADWAY CONDITIONS) 

The eleventh section of the survey investigated specific practices when installing w-beam 

guardrail terminals near curbs. As discussed in Chapter 2, the questions included in this section 

were considered the core questions that were repeated for different roadway or curb configurations. 

The user was directed to this section if he or she selected to input details on both low-speed and 

high-speed roadway configurations of w-beam guardrail terminals near curbs. The user answered 

the questions regarding w-beam guardrail terminals near curbs on low-speed roadways in earlier 

sections and was then directed here to answer questions regarding high-speed roadway 

configurations. At the end of this section, the user was prompted to repeat the questions if he or 

she had another design configuration to input or to proceed to the conclusion questions.
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Q66 - Are all of your answers to the questions regarding high-speed roadways the same as 

what you entered for low-speed roadways? 

 
Answer % Count 

Yes 60.00% 3 

No 40.00% 2 

Total 100% 5 

 

Respondent Response 

R3 Yes 

R4 No 

R10 Yes 

R12 Yes 

R15 No 
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Q50 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include a link in this question or upload a file in 

the next question. If you have multiple files to upload, please upload a zipped folder. 

 

Michigan DOT Response: 
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Q51 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include upload a file in this question. If you have 

multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q68 - What curb shape does your agency use at sites with w-beam guardrail terminals? 

 
Answer % Count 

Sloped (includes AASHTO Type G and other constant slopes) 100.00% 2 

Type B 0.00% 0 

Type D 0.00% 0 

Vertical 0.00% 0 

Other: 0.00% 0 

Total 100% 2 

 

Respondent Response 

R4 Sloped (includes AASHTO Type G and other constant slopes) 

R15 Sloped (includes AASHTO Type G and other constant slopes) 
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Q55 - What is the curb height when w-beam guardrail terminals are installed nearby? 

 
Answer % Count 

Less than 4 in. 0.00% 0 

4 in. 100.00% 2 

6 in. 0.00% 0 

Other: 0.00% 0 

Total 100% 2 

 

Respondent Response 

R4 4 in. 

R15 4 in. 
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Q56 - How does your agency accommodate the height of the curb?

 
Answer % Count 

Terminal is installed at manufacturer's specified height with respect to top of curb 50.00% 1 

Terminal is installed at manufacturer's specified height with respect to top of roadway 50.00% 1 

Other: 0.00% 0 

Total 100% 2 

 

Respondent Response 

R4 Terminal is installed at manufacturer's specified height with respect to top of roadway 

R15 Terminal is installed at manufacturer's specified height with respect to top of curb 
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Q57 - What kind of w-beam guardrail terminals do you install on curbs? 

 
 

 

Answer % Count 

Tangent 50.00% 1 

Flared 0.00% 0 

Both 50.00% 1 

Other: 0.00% 0 

Total 100% 2 

 

Respondent Response 

R4 Both 

R15 Tangent 
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Q58 - At sites where w-beam guardrail terminals are installed near curbs, what is the 

alignment of the face of guardrail in relation to the face of curb? 

 
 

Answer % Count 

Aligned together 100.00% 2 

Behind curb 0.00% 0 

In front of curb 0.00% 0 

Other: 0.00% 0 

Total 100% 2 

 

Respondent Response 

R4 Aligned together 

R15 Aligned together 

 

 

 

Q59 - What is the offset between the face of rail and face of curb? 

 

No response provided. 
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Q60 - At sites where w-beam guardrail terminals are installed near curbs, do you offset 

your w-beam guardrail terminal head from alignment with the rail? 

 

 
 

 

Answer % Count 

Yes 100.00% 2 

No 0.00% 0 

Other: 0.00% 0 

Total 100% 2 

 

Respondent Response 

R4 Yes 

R15 Yes 

 

 

Q61 - What is the offset between the w-beam guardrail terminal head and face of rail? 

 

Respondent Response 

R4 Typically 1 foot 

R15 Enough so that the head is clear of the roadway. 
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Q325 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an 

intersection. 

 
 

Answer % Count 

Yes 0.00% 0 

No 100.00% 2 

Total 100% 2 

 

Respondent Response 

R4 No 

R15 No 

 

 

 

Q339 - What was the offset between the back of curb and the head of the w-beam guardrail 

terminal? 

No response provided. 
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Q62 - What backfill material is used behind the curb? This is concerning the top level of 

backfill material. If you use multiple levels of backfill material (concrete over soil, for 

example), please select the lower level in the next question. 

 

 
 

Answer % Count 

Soil 50.00% 1 

Concrete 50.00% 1 

Asphalt 0.00% 0 

None 0.00% 0 

Other: 0.00% 0 

Total 100% 2 

 

Respondent Response 

R4 Soil 

R15 Concrete 
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Q72 - What backfill material is used behind the curb? This is concerning the bottom level 

of backfill material.  If you only have one layer, please choose that material in the previous 

question and select "None" in this question. 

 

 
Answer % Count 

Soil 100.00% 2 

Concrete 0.00% 0 

Asphalt 0.00% 0 

None 0.00% 0 

Other: 0.00% 0 

Total 100% 2 

 

Respondent Response 

R4 Soil 

R15 Soil 

 

 

Q63 - What is the height of top level of backfill material? 

 

Answer % Count 

Aligned with top of curb 100.00% 2 

Aligned with top of roadway 0.00% 0 

Other: 0.00% 0 

Total 100% 2 

 

Respondent Response 

R4 Aligned with top of curb 

R15 Aligned with top of curb 
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Q306 - Does your agency have another design for installing w-beam guardrail terminals 

near curbs (only considering high-speed applications)? 

 

 
 

Answer % Count 

Yes 0.00% 0 

No 100.00% 2 

Total 100% 2 

 

Respondent Response 

R4 No 

R15 No 

 

 

A.12 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 2 (SUBSEQUENT TO 

LOW-SPEED ROADWAY CONDITIONS) 

The twelfth section of the survey investigated specific practices when installing w-beam 

guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions 

included in this section were considered the core questions that were repeated for different roadway 

or curb configurations. The user was directed to this section if he or she selected to input details 

on an additional design configuration regarding w-beam guardrail terminals near curbs on high-

speed roadways in the previous section. At the end of this section, the user was prompted to repeat 

the questions if he or she had another design configuration to input or to proceed to the conclusion 

questions. 
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Q232 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include a link in this question or upload a file in 

the next question. If you have multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q233 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include upload a file in this question. If you have 

multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q236 - What curb shape does your agency use at sites with w-beam guardrail terminals? 

 

No response provided. 

 

Q237 - What is the curb height when w-beam guardrail terminals are installed nearby? 

 

No response provided. 

 

Q238 - How does your agency accommodate the height of the curb? 

 

No response provided. 

 

Q239 - What kind of w-beam guardrail terminals do you install on curbs? 

 

No response provided. 

 

Q240 - At sites where w-beam guardrail terminals are installed near curbs, what is the 

alignment of the face of guardrail in relation to the face of curb? 

 

No response provided. 

 

Q241 - What is the offset between the face of rail and face of curb? 

 

No response provided. 

 

Q242 - At sites where w-beam guardrail terminals are installed near curbs, do you offset 

your w-beam guardrail terminal head from alignment with the rail? 

 

No response provided. 

 

Q243 - What is the offset between the w-beam guardrail terminal head and face of rail? 

 

No response provided. 
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Q326 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an 

intersection. 

 

No response provided. 

 

Q340 - What was the offset between the back of curb and the head of the w-beam guardrail 

terminal? 

 

No response provided. 

 

Q244 - What backfill material is used behind the curb? This is concerning the top level of 

backfill material. If you use multiple levels of backfill material (concrete over soil, for 

example), please select the lower level in the next question. 

 

No response provided. 

 

Q245 - What backfill material is used behind the curb? This is concerning the bottom level 

of backfill material.  If you only have one layer, please choose that material in the previous 

question and select "None" in this question. 

 

No response provided. 

 

Q246 - What is the height of the top level of backfill material? 

 

No response provided. 

 

Q307 - Does your agency have another design for installing w-beam guardrail terminals 

near curbs (only considering high-speed applications)? 

 

No response provided. 

A.13 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 3 (SUBSEQUENT TO 

LOW-SPEED ROADWAY CONDITIONS) 

The thirteenth section of the survey investigated specific practices when installing w-beam 

guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions 

included in this section were considered the core questions that were repeated for different roadway 

or curb configurations. The user was directed to this section if he or she selected to input details 

on an additional design configuration regarding w-beam guardrail terminals near curbs on high-

speed roadways in the previous section. At the end of this section, the user was prompted to repeat 

the questions if he or she had another design configuration to input or to proceed to the conclusion 

questions. 
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Q251 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include a link in this question or upload a file in 

the next question. If you have multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q252 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include upload a file in this question. If you have 

multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q255 - What curb shape does your agency use at sites with w-beam guardrail terminals? 

 

No response provided. 

 

Q256 - What is the curb height when w-beam guardrail terminals are installed nearby? 

 

No response provided. 

 

Q257 - How does your agency accommodate the height of the curb? 

 

No response provided. 

 

Q258 - What kind of w-beam guardrail terminals do you install on curbs? 

 

No response provided. 

 

Q259 - At sites where w-beam guardrail terminals are installed near curbs, what is the 

alignment of the face of guardrail in relation to the face of curb? 

 

No response provided. 

 

 

Q260 - What is the offset between the face of rail and face of curb? 

 

No response provided. 

 

Q261 - At sites where w-beam guardrail terminals are installed near curbs, do you offset 

your w-beam guardrail terminal head from alignment with the rail? 

 

No response provided. 
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Q262 - What is the offset between the w-beam guardrail terminal head and face of rail? 

 

No response provided. 

 

Q327 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an 

intersection. 

No response provided. 

 

Q341 - What was the offset between the back of curb and the head of the w-beam guardrail 

terminal? 

No response provided. 

 

Q263 - What backfill material is used behind the curb? This is concerning the top level of 

backfill material. If you use multiple levels of backfill material (concrete over soil, for 

example), please select the lower level in the next question. 

 

No response provided. 

 

Q264 - What backfill material is used behind the curb? This is concerning the bottom level 

of backfill material.  If you only have one layer, please choose that material in the previous 

question and select "None" in this question. 

 

No response provided. 

 

Q265 - What is the height of the top level of backfill material? 

 

No response provided. 

 

Q308 - Does your agency have another design for installing w-beam guardrail terminals 

near curbs (only considering high-speed applications)? 

 

No response provided. 

A.14 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 4 (SUBSEQUENT TO 

LOW-SPEED ROADWAY CONDITIONS) 

The fourteenth section of the survey investigated specific practices when installing w-beam 

guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions 

included in this section were considered the core questions that were repeated for different roadway 

or curb configurations. The user was directed to this section if he or she selected to input details 

on an additional design configuration regarding w-beam guardrail terminals near curbs on high-

speed roadways in the previous section. At the end of this section, the user was prompted to repeat 

the questions if he or she had another design configuration to input or to proceed to the conclusion 

questions. 
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Q289 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include a link in this question or upload a file in 

the next question. If you have multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q290 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include upload a file in this question. If you have 

multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q293 - What curb shape does your agency use at sites with w-beam guardrail terminals? 

 

No response provided. 

 

Q294 - What is the curb height when w-beam guardrail terminals are installed nearby? 

 

No response provided. 

 

Q295 - How does your agency accommodate the height of the curb? 

 

No response provided. 

 

Q296 - What kind of w-beam guardrail terminals do you install on curbs? 

 

No response provided. 

 

Q297 - At sites where w-beam guardrail terminals are installed near curbs, what is the 

alignment of the face of guardrail in relation to the face of curb? 

 

No response provided. 

 

Q298 - What is the offset between the face of rail and face of curb? 

 

No response provided. 

 

Q299 - At sites where w-beam guardrail terminals are installed near curbs, do you offset 

your w-beam guardrail terminal head from alignment with the rail? 

 

No response provided. 

 

Q300 - What is the offset between the w-beam guardrail terminal head and face of rail? 

 

No response provided. 
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Q328 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an 

intersection. 

 

No response provided. 

 

Q342 - What was the offset between the back of curb and the head of the w-beam guardrail 

terminal? 

 

No response provided. 

 

Q301 - What backfill material is used behind the curb? This is concerning the top level of 

backfill material. If you use multiple levels of backfill material (concrete over soil, for 

example), please select the lower level in the next question. 

 

No response provided. 

 

Q302 - What backfill material is used behind the curb? This is concerning the bottom level 

of backfill material.  If you only have one layer, please choose that material in the previous 

question and select "None" in this question. 

 

No response provided. 

 

Q303 - What is the height of the top level of backfill material? 

 

No response provided. 

 

Q309 - Does your agency have another design for installing w-beam guardrail terminals 

near curbs (only considering high-speed applications)? 

 

No response provided. 

A.15 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 5 (SUBSEQUENT TO 

LOW-SPEED ROADWAY CONDITIONS) 

The fifteenth section of the survey investigated specific practices when installing w-beam 

guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions 

included in this section were considered the core questions that were repeated for different roadway 

or curb configurations. The user was directed to this section if he or she selected to input details 

on an additional design configuration regarding w-beam guardrail terminals near curbs on high-

speed roadways in the previous section. At the end of this section, the user was directed to the 

conclusion questions. 
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Q270 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include a link in this question or upload a file in 

the next question. If you have multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q271 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include upload a file in this question. If you have 

multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q274 - What curb shape does your agency use at sites with w-beam guardrail terminals? 

 

No response provided. 

 

Q275 - What is the curb height when w-beam guardrail terminals are installed nearby? 

 

No response provided. 

 

Q276 - How does your agency accommodate the height of the curb? 

 

No response provided. 

 

Q277 - What kind of w-beam guardrail terminals do you install on curbs? 

 

No response provided. 

 

Q278 - At sites where w-beam guardrail terminals are installed near curbs, what is the 

alignment of the face of guardrail in relation to the face of curb? 

 

No response provided. 

 

Q279 - What is the offset between the face of rail and face of curb? 

 

No response provided. 

 

Q280 - At sites where w-beam guardrail terminals are installed near curbs, do you offset 

your w-beam guardrail terminal head from alignment with the rail? 

 

No response provided. 

 

Q281 - What is the offset between the w-beam guardrail terminal head and face of rail? 

 

No response provided. 
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Q329 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an 

intersection. 

No response provided. 

 

Q343 - What was the offset between the back of curb and the head of the w-beam guardrail 

terminal? 

No response provided. 

 

Q282 - What backfill material is used behind the curb? This is concerning the top level of 

backfill material. If you use multiple levels of backfill material (concrete over soil, for 

example), please select the lower level in the next question. 

 

No response provided. 

 

Q283 - What backfill material is used behind the curb? This is concerning the bottom level 

of backfill material.  If you only have one layer, please choose that material in the previous 

question and select "None" in this question. 

 

No response provided. 

 

Q284 - What is the height of the top level of backfill material? 

 

No response provided. 
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A.16 CONCLUDING QUESTIONS 

The last section of the survey asked several questions that focused on broad trends in state 

design practices and identifying new research needs. The following questions were included in 

this last concluding section.  

 

Q344 - Do you differ your configuration for curbs near w-beam guardrail terminals when 

they are used with an approach terminal vs a trailing end/downstream terminal? 

 
 

Answer % Count 

Yes 23.08% 3 

No 76.92% 10 

Total 100% 13 

 

Respondent Response 

R1 Yes 

R2 Yes 

R3 No 

R4 No 

R5 No 

R6 No 

R7 No 

R8 No 

R9 Yes 

R10 No 

R12 No 

R13 No 

R15 No 
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Q345 - Please describe the differences. 

 

Respondent Response 

R1 Use roll away curb instead. 

R2 
2" height for the approach (likely to be struck) 

Typical curb height on downstream end if it is outside of the clearzone. 

R9 
Downstream terminals may be more likely to flair away from the face of curb.  It still is project 

dependent, so difficult to make a blanket statement. 

 

Q29 - Has your agency received any guidance from w-beam guardrail terminal 

manufacturers with regards to installing their product near curbs? 

 

 
 

Answer % Count 

Yes 23.08% 3 

No 76.92% 10 

Total 100% 13 

 

Respondent Response 

R1 No 

R2 No 

R3 No 

R4 No 

R5 Yes 

R6 Yes 

R7 No 

R8 No 

R9 No 

R10 No 

R12 Yes 

R13 No 

R15 No 
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Q30 - Please provide that guidance, if possible. 

 

Respondent Response 

R6 Install as crash tested... 

R12 SoftStop Installation Manual 

 

Q19 - Do you have a desire for a crashworthy w-beam guardrail terminal for low-speed 

roadway applications near curbs? 

 
Answer % Count 

Yes 76.92% 10 

No 23.08% 3 

Total 100% 13 

 

Respondent Response 

R1 Yes 

R2 Yes 

R3 No 

R4 Yes 

R5 Yes 

R6 Yes 

R7 Yes 

R8 Yes 

R9 No 

R10 Yes 

R12 Yes 

R13 No 

R15 Yes 
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Q20 - Do you have a desire for a crashworthy w-beam guardrail terminal for high-speed 

roadway applications near curbs? 

 
 

Answer % Count 

Yes 61.54% 8 

No 38.46% 5 

Total 100% 13 

 

Respondent Response 

R1 Yes 

R2 Yes 

R3 No 

R4 Yes 

R5 Yes 

R6 No 

R7 No 

R8 Yes 

R9 No 

R10 Yes 

R12 Yes 

R13 No 

R15 Yes 
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Q21 - Thank you for participating in this survey. If you have any additional comments, 

please use the text box below. 

 

Response: Louisiana does not have any policy or guidance related to guard rail end terminals 

installed near curbs and there is little official guidance available from AASHTO or FHWA on 

this subject.  However, our needs require that we install end terminals behind curbs while trying 

to follow the manufacturer's original recommendations as best we can.  This usually results in 

installing a tangent end aligned with the face of the curb with the head offset enough to stay 

clear of the roadway.  The end terminal is also installed with respect to the top of the curb so 

that the ground strut is clear and not buried.  This results in the end terminal being slightly higher 

than the rest of the rail.  Again, given the site conditions along curbed roadways and the lack of 

any guidance, we feel this type of installation is the best of the available alternatives.      
Response: MoDOT is currently reviewing policy changes to terminate curbs prior to CET's.  
Response: Current best practices would be helpful until a tested system is available!  
Response: Please refer to Section 7.01.34 of the Michigan Road Design Manual (MiRDM) for 

MDOT's guidelines pertaining to guardrail in conjunction in curb. Please note that MDOT does 

not have specific guidelines for guardrail terminals. Currently, the guidelines from 7.01.34 - 

MiRDM apply to all guardrail installations, including guardrail terminals. 

https://mdotjboss.state.mi.us/stdplan/englishroadmanual.htm 
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APPENDIX B. STATE SURVEY QUESTIONS AND AGGREGATED 

RESULTS 

The results presented in this section of the report represent the aggregated responses 

collected from the survey. If a question did not receive any responses, the question was noted as 

“No response provided” in this report. As discussed in Chapter 2, the layout of the survey included 

a list of several core questions that were repeated depending upon user input. This loop mechanism 

was engaged when users inputted curb configurations for both low-speed and high-speed roadways 

or when inputting multiple curb configurations. Because of this loop mechanism, the TTI research 

team aggregated the results of the survey to provide readers a perspective on the trends in current 

design practice regarding w-beam guardrail terminals installed near curbs. This Appendix lists 

these aggregated results in the following sections.   

B.1 AGGREGATED INTRODUCTORY RESULTS 

This first section of this Appendix shows the aggregated results from the introductory 

section in the survey. 

 

Q4 - Does your transportation agency install w-beam guardrail terminals in close 

proximity to curbs on low-speed or high-speed roadways? If your agency does not install 

w-beam guardrail terminals near curbs, please select neither. 
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Q14 & Q17 - What percentage of low-speed roadway w-beam guardrail terminal 

installations are located near curbs? 

 

 
 

Q16 & Q17 What percentage of high-speed roadway w-beam guardrail terminal 

installations are located near curbs? 
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Q312 - Which of the following roadside/median terminals have you installed near curbs in 

the past or are currently installing? Please select all that apply. 

 

 
  

11.25% 2.50%

3.75%

16.25%

13.75%

0.00%

13.75%

15.00%

7.50%

2.50%

0.00%

2.50%

1.25%

0.00%

1.25%

5.00%

2.50% 1.25%

FLEAT [Road Systems, Inc.] MFLEAT [Road Systems, Inc.]

FLEAT-MT [Road Systems, Inc.] SKT [Road Systems, Inc.]

MSKT [Road Systems, Inc.] TREND 350 Flared [Trinity Highway Products, LLC]

ET-Plus [Trinity Highway Products, LLC] SoftStop [Trinity Highway Products, LLC]

SRT-350 [Trinity Highway Products, LLC] CAT 350 [Trinity Highway Products, LLC]

TREND 350 Flared [Trinity Highway Products, LLC] MAX-Tension [Barrier Systems, Inc.]

X-Tension [Barrier Systems, Inc.] X-Tension P4 [Barrier Systems, Inc.]

X-Lite [Barrier Systems, Inc.] MAX-Tension Median [Barrier Systems, Inc.]

X-MAS/X-Tension DS [Barrier Systems, Inc.] Other:
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Terminal Percentage Count 

FLEAT [Road Systems, Inc.] 11.25% 9 

MFLEAT [Road Systems, Inc.] 2.50% 2 

FLEAT-MT [Road Systems, Inc.] 3.75% 3 

SKT [Road Systems, Inc.] 16.25% 13 

MSKT [Road Systems, Inc.] 13.75% 11 

TREND 350 Flared [Trinity Highway Products, LLC] 0.00% 0 

ET-Plus [Trinity Highway Products, LLC] 13.75% 11 

SoftStop [Trinity Highway Products, LLC] 15.00% 12 

SRT-350 [Trinity Highway Products, LLC] 7.50% 6 

CAT 350 [Trinity Highway Products, LLC] 2.50% 2 

TREND 350 Flared [Trinity Highway Products, LLC] 0.00% 0 

MAX-Tension [Barrier Systems, Inc.] 2.50% 2 

X-Tension [Barrier Systems, Inc.] 1.25% 1 

X-Tension P4 [Barrier Systems, Inc.] 0.00% 0 

X-Lite [Barrier Systems, Inc.] 1.25% 1 

MAX-Tension Median [Barrier Systems, Inc.] 5.00% 4 

X-MAS/X-Tension DS [Barrier Systems, Inc.] 2.50% 2 

Other: 1.25% 1 

Other Response: Breakmaster 350 

 

Q7 - Does your agency differentiate between which terminals are installed near curbs and 

those which are not installed near curbs? 

 
Answer % Count 

Yes 6.67% 1 

No 93.33% 14 

Other: 0.00% 0 

Total 100% 15 
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B.2 AGGREGATED LOW-SPEED ROADWAY RESULTS 

This section of the Appendix shows the aggregated results of the survey questions regarding low-speed roadways. 

 

Q18, Q79 - Please provide drawings, documentation, policies, or photos of w-beam guardrail terminal installations near curb. 

You may include a link in this question or upload a file in the next question. If you have multiple files to upload, please upload 

a zipped folder. 
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Maine DOT Response: 
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Other Response: If curb is necessary for drainage, we use a maximum 2" height. 
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Q17 - Please provide drawings, documentation, policies, or photos of w-beam guardrail terminal installations near curb. You 

may include upload a file in this question. If you have multiple files to upload, please upload a zipped folder. 
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Respondent – Picture 1(Mountable Curb) 

 
Respondent- Picture 2(Barrier Curb) 
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Q26, Q83, Q102, Q121 - What curb shape does your agency use at sites with w-beam 

guardrail terminals? 

 
 

Answer % Count 

Sloped (includes AASHTO Type G and other constant slopes) 26.32% 5 

Type B 42.11% 8 

Type D 0.00% 0 

Vertical 5.26% 1 

Other: 26.32% 5 

Total 100.00% 19 

 

Q27, Q84, Q103, Q122 - What is the curb height when w-beam guardrail terminals are 

installed nearby? 
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Answer % Count 

Less than 4 in. 21.05% 4 

4 in. 26.32% 5 

6 in. 36.84% 7 

Other: 15.79% 3 

Total 100% 19 

 

Q8, Q85, Q104, Q123 - How does your agency accommodate the height of the curb? 

 
 

Answer % Count 

Terminal is installed at manufacturer's specified height with respect to top of curb 38.89% 7 

Terminal is installed at manufacturer's specified height with respect to top of roadway 50.00% 9 

Other: 11.11% 2 

Total 100% 18 
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Q9, Q86, Q105, Q124 - What kind of w-beam guardrail terminals do you install on curbs? 

 

 
Answer % Count 

Tangent 66.67% 12 

Flared 0.00% 0 

Both 33.33% 6 

Other: 0.00% 0 

Total 100% 18 
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Q10, Q87, Q106, Q125 - At sites where w-beam guardrail terminals are installed near 

curbs, what is the alignment of the face of guardrail in relation to the face of curb? 

 

 
 

Answer % Count 

Aligned together 55.56% 10 

Behind curb 22.22% 4 

In front of curb 5.56% 1 

Other: 16.67% 3 

Total 100% 18 
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Q12, Q89, Q108, Q127 - At sites where w-beam guardrail terminals are installed near 

curbs, do you offset your w-beam guardrail terminal head from alignment with the rail? 

 

 
 

Answer % Count 

Yes 61.11% 11 

No 16.67% 3 

Other: 22.22% 4 

Total 100% 18 

 

  

113

4

Yes 61.11% No 16.67% Other: 22.22%



 

TR No. 613141-01 188 2020-10-15 

Q313, Q315, Q317, Q318 - Is the curb perpendicular to the w-beam guardrail installation? 

For example, at an intersection. 

 
 

 
Answer % Count 

Yes 11.11% 2 

No 88.89% 16 

Total 100% 18 
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Q22, Q91, Q110, Q129 - What backfill material is used behind the curb? This is concerning 

the top level of backfill material. If you use multiple levels of backfill material (concrete 

over soil, for example), please select the lower level in the next question. 

 

 
 

 

 

Answer % Count 

Soil 72.22% 13 

Concrete 11.11% 2 

Asphalt 5.56% 1 

None 0.00% 0 

Other: 11.11% 2 

Total 100% 18 
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Q69, Q92, Q111, Q130 - What backfill material is used behind the curb? This is concerning 

the bottom level of backfill material. If you only have one layer, please choose that material 

in the previous question and select "None" in this question. 

 

 
 

Answer % Count 

Soil 61.11% 11 

Concrete 5.56% 1 

Asphalt 0.00% 0 

None 22.22% 4 

Other: 11.11% 2 

Total 100% 18 
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Q23, Q93, Q112, Q131 - What is the height of the top level of backfill material? 

 

 
 

Answer % Count 

Aligned with top of curb 94.44% 17 

Aligned with top of roadway 0.00% 0 

Other: 5.56% 1 

Total 100% 18 
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B.3 AGGREGATED HIGH-SPEED ROADWAY RESULTS 

This section of the Appendix shows the aggregated results of the survey questions 

regarding high-speed roadways. These results were compiled from respondents who selected to 

input design configurations regarding high-speed roadways or both low-speed and high-speed 

roadways. This section also included the responses derived from selecting that their state’s 

design configuration for high-speed roadways was the same as their design for low-speed 

roadways.  
 

Q66 - Are all of your answers to the questions regarding high-speed roadways the same as 

what you entered for low-speed roadways? 

 
Answer % Count 

Yes 60.00% 3 

No 40.00% 2 

Total 100% 5 
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Q50 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include a link in this question or upload a file in 

the next question. If you have multiple files to upload, please upload a zipped folder. 

 

Michigan DOT Response: 
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Q51 - Please provide drawings, documentation, policies, or photos of w-beam guardrail 

terminal installations near curb. You may include upload a file in this question. If you have 

multiple files to upload, please upload a zipped folder. 

 

No response provided. 

 

Q68 & Q26- What curb shape does your agency use at sites with w-beam guardrail 

terminals? 

 
 

Answer % Count 

Sloped (includes AASHTO Type G and other constant slopes) 60.00% 3 

Type B 40.00% 2 

Type D 0.00% 0 

Vertical 0.00% 0 

Other: 0.00% 0 

Total 100% 5 
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Q55 - What is the curb height when w-beam guardrail terminals are installed nearby?  

 

 
Answer % Count 

Less than 4 in. 0.00% 0 

4 in. 80.00% 4 

6 in. 20.00% 1 

Other: 0.00% 0 

Total 100% 5 
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Q56 - How does your agency accommodate the height of the curb?  

 

 
 

 

Answer % Count 

Terminal is installed at manufacturer's specified height with respect to top of curb 20.00% 1 

Terminal is installed at manufacturer's specified height with respect to top of roadway 60.00% 3 

Other: 20.00% 1 

Total 100% 2 
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Q57 - What kind of w-beam guardrail terminals do you install on curbs? 

 

 
 

Answer % Count 

Tangent 40.00% 2 

Flared 0.00% 0 

Both 60.00% 3 

Other: 0.00% 0 

Total 100% 5 
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Q58 - At sites where w-beam guardrail terminals are installed near curbs, what is the 

alignment of the face of guardrail in relation to the face of curb? 

 

  
 

Answer % Count 

Aligned together 80.00% 4 

Behind curb 20.00% 1 

In front of curb 0.00% 0 

Other: 0.00% 0 

Total 100% 5 
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Q60 - At sites where w-beam guardrail terminals are installed near curbs, do you offset 

your w-beam guardrail terminal head from alignment with the rail? 

 

 
 

 

Answer % Count 

Yes 80.00% 4 

No 20.00% 1 

Other: 0.00% 0 

Total 100.00% 5 
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Q325 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an 

intersection. 

 

 
 

Answer % Count 

Yes 20.00% 1 

No 80.00% 4 

Total 100% 5 

 

 

 

  

1

4

Yes 20.00% No 80.00%



 

TR No. 613141-01 201 2020-10-15 

Q62 - What backfill material is used behind the curb? This is concerning the top level of 

backfill material. If you use multiple levels of backfill material (concrete over soil, for 

example), please select the lower level in the next question. 

 

 

 

 
 

Answer % Count 

Soil 60.00% 3 

Concrete 40.00% 2 

Asphalt 0.00% 0 

None 0.00% 0 

Other: 0.00% 0 

Total 100% 5 
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Q72 - What backfill material is used behind the curb? This is concerning the bottom level 

of backfill material.  If you only have one layer, please choose that material in the previous 

question and select "None" in this question. 

 
Answer % Count 

Soil 100.00% 5 

Concrete 0.00% 0 

Asphalt 0.00% 0 

None 0.00% 0 

Other: 0.00% 0 

Total 100% 5 
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Q63 - What is the height of top level of backfill material? 

 

 
 

Answer % Count 

Aligned with top of curb 100.00% 5 

Aligned with top of roadway 0.00% 0 

Other: 0.00% 0 

Total 100% 5 

 

 

B.4 AGGREGATED CONCLUSION QUESTIONS 

This last section of Appendix B shows the aggregated results from the concluding section 

in the survey. 
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Q344 - Do you differ your configuration for curbs near w-beam guardrail terminals when 

they are used with an approach terminal vs a trailing end/downstream terminal? 

 
 

Answer % Count 

Yes 23.08% 3 

No 76.92% 10 

Total 100% 13 

 

Q345 - Please describe the differences. 

 

Respondent Response 

R1 Use roll away curb instead. 

R2 
2" height for the approach (likely to be struck) 

Typical curb height on downstream end if it is outside of the clearzone. 

R9 
Downstream terminals may be more likely to flair away from the face of curb.  It still is project 

dependent, so difficult to make a blanket statement. 
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Q29 - Has your agency received any guidance from w-beam guardrail terminal 

manufacturers with regards to installing their product near curbs? 

 

 
 

Answer % Count 

Yes 23.08% 3 

No 76.92% 10 

Total 100% 13 

 

Q19 - Do you have a desire for a crashworthy w-beam guardrail terminal for low-speed 

roadway applications near curbs? 

 
Answer % Count 

Yes 76.92% 10 

No 23.08% 3 

Total 100% 13 
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Q20 - Do you have a desire for a crashworthy w-beam guardrail terminal for high-speed 

roadway applications near curbs? 

 
Answer % Count 

Yes 61.54% 8 

No 38.46% 5 

Total 100% 13 

 

Q21 - Thank you for participating in this survey. If you have any additional comments, 

please use the text box below. 

 

Response: Louisiana does not have any policy or guidance related to guard rail end terminals 

installed near curbs and there is little official guidance available from AASHTO or FHWA on 

this subject.  However, our needs require that we install end terminals behind curbs while trying 

to follow the manufacturer's original recommendations as best we can.  This usually results in 

installing a tangent end aligned with the face of the curb with the head offset enough to stay 

clear of the roadway.  The end terminal is also installed with respect to the top of the curb so 

that the ground strut is clear and not buried.  This results in the end terminal being slightly higher 

than the rest of the rail.  Again, given the site conditions along curbed roadways and the lack of 

any guidance, we feel this type of installation is the best of the available alternatives.      
Response: MoDOT is currently reviewing policy changes to terminate curbs prior to CET's.  
Response: Current best practices would be helpful until a tested system is available!  
Response: Please refer to Section 7.01.34 of the Michigan Road Design Manual (MiRDM) for 

MDOT's guidelines pertaining to guardrail in conjunction in curb. Please note that MDOT does 

not have specific guidelines for guardrail terminals. Currently, the guidelines from 7.01.34 - 

MiRDM apply to all guardrail installations, including guardrail terminals. 

https://mdotjboss.state.mi.us/stdplan/englishroadmanual.htm 
 


