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

Symbol When You Know Multiply By  To Find Symbol 

LENGTH  
in. inches 25.4 millimeters  mm 

ft feet 0.305 meters  m 

yd yards  0.914 meters  m 

mi miles  1.61 kilometers km 

AREA 
in2 square inches 645.2 square millimeters mm2 

ft2 square feet  0.093 square meters  m2 

yd2 square yard  0.836 square meters  m2 

ac acres  0.405 hectares  ha 

mi2 square miles  2.59 square kilometers  km2 

VOLUME  
fl oz fluid ounces 29.57 milliliters  mL 

gal gallons  3.785 liters  L 

ft3 cubic feet 0.028 cubic meters m3 

yd3 cubic yards 0.765 cubic meters m3 

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

oz ounces 28.35 grams  g 

lb pounds 0.454 kilograms kg 

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

TEMPERATURE (exact degrees) 

°F  Fahrenheit  
5(F-32)/9 

or (F-32)/1.8 
Celsius  °C  

ILLUMINATION  
fc foot-candles  10.76 lux lx 

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

FORCE & PRESSURE or STRESS 
lbf poundforce  4.45 newtons  N 

lbf/in2 poundforce per square inch 6.89 kilopascals  kPa 

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

LENGTH  
mm millimeters  0.039 inches in. 

m meters  3.28 feet ft 

m meters  1.09 yards  yd 

km kilometers 0.621 miles  mi 

AREA 
mm2 square millimeters 0.0016 square inches in2 

m2 square meters  10.764 square feet  ft2 

m2 square meters  1.195 square yard  yd2 

ha hectares  2.47 acres  ac 

km2 square kilometers  0.386 square miles  mi2 

VOLUME  
mL milliliter   0.034 fluid ounces fl oz 

L liters  0.264 gallons  gal 

m3 cubic meters 35.314 cubic feet ft3 

m3 cubic meters 1.307 cubic yards yd3 

MASS 
g grams  0.035 ounces oz 

kg kilograms 2.202 pounds lb 

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

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

ILLUMINATION  
lx lux 0.0929 foot-candles  fc 

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

FORCE & PRESSURE or STRESS 
N newtons  0.225 poundforce  lbf 

kPa kilopascals  0.145 poundforce per square inch lbf/in2 

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

1.1 Background 

Approach guardrail transitions (AGTs) are commonly used to safeguard rigid hazards, 

including bridge railings and concrete parapets. A typical AGT is shown in Figure 1 [1]. AGT 

installations provide a gradual transition in lateral stiffness between semi-rigid guardrail and rigid 

bridge rail in order to prevent vehicle snag and pocketing within the barrier. Often, intersecting 

roadways or other roadside obstacles create space constraints that limit the ability to install an 

AGT within the desired area. Thus, a need exists to minimize the length of AGTs tangent to the 

roadway. 

 

Figure 1. AGT Installation [1] 

Installing an AGT with a flare away from the roadway would reduce the system length 

along the primary roadway, as the guardrail would intercept the vehicle runout path closer to the 

hazard, when compared to a tangent installation. Additionally, the flared AGT configuration would 

result in a greater lateral offset between the guardrail and the traveled roadway. Thus, the flared 

AGT configuration would move the hazard posed by impacts with the guardrail farther away from 

the traveled road and increase the area for the drivers to regain control of the vehicle. As a result, 

flared AGT installations would reduce both accident frequency and the overall installation 

maintenance and material costs. 

Previously, guidance for flaring the Midwest Guardrail System (MGS) away from the 

roadway [2] was established in accordance with NCHRP Report 350 Test Level 3 (TL-3) criteria 

[3]. Due to the need to reduce the length of the guardrail adjacent to the rigid parapet, initiating 

the flare in the transition region rather than the upstream MGS is more desirable as it would provide 

a greater reduction in barrier length along the primary road than flaring the W-beam section of 

guardrail at the upstream end of the transition. Unfortunately, minimal research and full-scale crash 

testing have been conducted on flared AGTs. 

Several concerns have arisen about flaring AGTs resulting from previous flare rate studies. 

Flaring a guardrail system away from the roadway increases the vehicle impact angle with the 

barrier installation, which increases the chance for pocketing and vehicle snag. The increased 

impact angle also results in larger loads imparted to the barrier system, which could lead to 

component failure or rail rupture. Thus, a need exists to evaluate and establish guidance for flaring 

AGT installations under the American Association of State and Highway and Transportation 

Officialsô (AASHTO) Manual for Assessing Safety Hardware (MASH) safety performance criteria 

[4]. 
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Phase I of this research effort was conducted to identify the critical flare rate for a thrie-

beam AGT, which would provide the greatest reduction in length of need (LON) while ensuring 

the system remained crashworthy to MASH Test Level 3 (TL-3) [5-6]. Phase I efforts included a 

literature review of existing AGTs and flared guardrail installations, validation of a tangent AGT 

LS-DYNA model, and determination of the critical flare rate for an AGT installation using the 

validated LS-DYNA model. Computer simulations identified a 15:1 flare rate (3.81 degrees from 

the roadway) as the maximum critical flare rate for full-scale testing, as steeper flare rates showed 

increased risks of snag and vehicle instabilities.  

Phase I of the study concluded with computer simulations to identify critical impact points 

(CIPs) for both MASH test designation nos. 3-20 and 3-21 impacting the 15:1 flared AGT [5]. 

However, no funding was allocated for the full-scale crash testing and evaluation of the flared 

AGT installation during the Phase I research effort. Thus, a need existed to full-scale crash test 

and evaluate flared AGTs according to the MASH TL-3 safety performance criteria. 

1.2 Objective 

The objective of the research study was to identify the critical flare rate for flaring AGTs 

away from the primary roadway. Research focused on determining the maximum allowable flare 

rate that could safely be applied to 31-in. tall thrie-beam AGTs without curbs below the guardrail. 

Additionally, the standardized buttress was targeted for use at the downstream end of the AGT 

because it included chamfers intended to mitigate tire snag. 

The objective of Phase II of the research project was to evaluate the safety performance of 

AGTs flared away from the roadway using full -scale crash testing according to the TL-3 criteria 

of MASH. Both MASH test designation nos. 3-20 and 3-21 were to be conducted on both the 

upstream and downstream ends of the AGT. Test no. FLAGT-1, documented herein, was 

conducted with the 2270P pickup truck impacting the downstream end of the flared AGT to 

evaluate the potential for vehicle snag on the rigid buttress.  

1.3 Scope 

The research objective was achieved through the completion of several tasks. First, a 

sponsor survey was conducted to identify the preferred connection method to facilitate the 15:1 

flare away from the roadway. CAD details for the 15:1 flared AGT were developed, and the test 

installation was constructed. One full -scale crash test was conducted on the 15:1 flared AGT 

according to MASH test designation no. 3-21. The crash test results were analyzed, evaluated, and 

documented. Conclusions and recommendations were then made pertaining to the safety 

performance of the 15:1 flared AGT. 
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2 FLARED AGT CONNECTION OPTIONS  

A special connection design was necessary to attach an AGT with a 15:1 flare rate to a 

rigid buttress installed tangent to the roadway. Four options for connecting the flared AGT to the 

rigid buttress were explored: 

¶ Option 1: Flared Concrete Buttress  

¶ Option 2: Tapered Concrete Buttress 

¶ Option 3: Angled Connector Plate Assembly 

¶ Option 4: Radiused Thrie-Beam Guardrail 

The four options are discussed in the following sections. 

2.1 Option 1: Flared Concrete Buttress  

The first option was to modify the geometry of the upstream end of the concrete buttress 

to match the flare rate of the AGT. As shown in Figure 2, the upstream 3 ft of the buttress was 

flared back at 3.8 degrees (matching the 15:1 flare rate) through the entire thickness of the 

standardized buttress. While this option would require alteration of the standardized buttress and 

a new standard detail, it would achieve the desired flare rate without requiring additional 

connection hardware and would utilize standard (unbent) thrie-beam guardrail. 

 

Figure 2. Option 1 ï Flared Concrete Buttress 

2.2 Option 2: Tapered Concrete Buttress 

Option 2 was similar to Option 1, but only the front face of the concrete buttress was 

tapered at 3.8 degrees to match the 15:1 flare rate. The back side of the buttress would remain 

tangent to the roadway, as shown in Figure 3. Thus, the upstream end of the standardized buttress 

would be tapered to facilitate the 15:1 flare. Option 2 would require alteration of the standardized 

buttress geometry and a new standard detail, but like Option 1, would not require additional 

components and would utilize standard (unbent) thrie-beam guardrail to achieve the 15:1 flare rate. 
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Figure 3. Option 2 ï Tapered Concrete Buttress  

2.3 Option 3: Angled Connector Plate Assembly 

Option 3 included a wedge-shaped connector plate installed between the thrie-beam 

terminal connector and the standardized concrete buttress, as shown in Figures 4 and 5. Similar 

connection plates have been used to connect vertical thrie beam to the sloped faces of safety shape 

and single slope parapets [7-8]. However, this angled connector plate assembly would be used to 

fill the gap between the angled thrie beam and the vertical buttress face.  

 

Figure 4. Option 3 ï Angled Connector Plate Assembly 

 

Figure 5. Option 3 ï Angled Connector Plate Assembly, Enlarged 
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Use of an angled connector plate assembly would enable the use of standard AGT 

components (i.e., the standardized transition buttress and unbent thrie beam segments). However, 

the connector plate assembly would be an additional required component and the plate would 

extend 2 in. from the face of the buttress into the traveled way, which could result in a snag hazard 

in the reverse direction. To mitigate the snag hazard, the downstream end of the connector plate 

would transition back to the traffic-side face of the standardized concrete buttress with a 5:1 taper. 

Steel connection plates with a 5:1 taper/slope have demonstrated acceptable safety performance in 

previous MASH TL-3 crash testing [9]. 

2.4 Option 4: Radiused Thrie-Beam Guardrail 

Option 4 would utilize bent, or radiused, guardrail to achieve the 15:1 flare away from the 

roadway, as shown in Figures 6 and 7. The bend in the thrie beams would initiate 13½ in. from the 

downstream end of the thrie-beam segments, which would coincide with the upstream end of the 

thrie-beam terminal connector. Rather than bending the guardrail at a single point, the radiused 

guardrail would achieve the 15:1 flare rate over a 16-in. long bend with a 240-in. radius. Only the 

first post immediately upstream from the standardized buttress would be located within the 

radiused section. This option would require the fabrication of radiused thrie-beam guardrail 

sections, but the thrie-beam terminal connector would be mounted flush with the traffic-side face 

of the buttress and the standardized transition buttress geometry would be unchanged. Fabrication 

of a radiused thrie beam guardrail has previously been done for other guardrail systems, such as 

the bullnose crash cushion [10]. However, nesting of bent guardrail sections may prove to be 

difficult as the bent sections may not perfectly line up to fit together.  

 

Figure 6. Option 4 ï Radiused Thrie-Beam 

 

Figure 7. 12.5-ft Long Radiused Thrie-Beam Section 
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2.5 Discussion 

Each of the connection concepts were considered viable options for connecting a flared 

AGT to a tangent buttress. Further, all four options were expected to perform similarly and provide 

MASH crashworthy solutions, but the angled connector plate (Option 3) may have a slightly higher 

risk for snag underneath the thrie-beam guardrail. As shown in Figure 8, the flared AGT connector 

plate geometry results in a ¼-in. reduction in the offset distance from the front face of the guardrail 

to the edge of the lower chamfer on the buttress. In each of the other three options (Options 1, 2, 

and 4) the thrie-beam terminal connector would be bolted flush with the face of the buttress, so the 

guardrail immediately upstream from the buttress would have the same offset as the tangent AGT 

installation. Thus, Option 3 was selected as the critical connection design for full-scale crash 

testing. If the angled connector plate configuration was found to perform acceptably during crash 

testing, the other three connection options would also be considered crashworthy. 
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Figure 8. Comparison of Guardrail Offset from Buttress Lower Chamfer 

Option 1 ï Flared Concrete Buttress Option 2 ï Tapered Concrete Buttress 

Option 3 ï Angled Connector Plate Assembly Option 4 ï Radiused Thrie-Beam Guardrail 

Tangent AGT 
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2.6 Vertical Slotted Terminal Connector 

Thrie-beam terminal connectors are used at the downstream end of a thrie-beam AGT to 

connect the thrie-beam guardrail to a rigid bridge rail, buttress, or concrete parapet. Alignment 

issues often occur at the splice between the terminal connection and the nested thrie beam segments 

that result in difficulties installing the splice bolts.  

In 2017, the Texas A&M Transportation Institute (TTI) evaluated existing thrie-beam 

terminal connector designs and developed design improvements to improve constructability and 

reduce or eliminate the need for rail modifications in the field [11]. The research study 

recommended the use of splice slots oriented in the vertical direction, as this splice slot orientation 

demonstrated adequate strength during component testing and improved the constructability of the 

nested connection. Thus, a thrie-beam terminal connector with 1-in. wide by 1¼-in. tall splice slots 

oriented in the vertical direction was selected for use during the evaluation of the flared AGT and 

would be recommended for use with any of the four connection options. The vertical slotted 

terminal connector is shown in Figure 9. 

 

Figure 9. Vertical Slotted Terminal Connector 
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3 TEST REQUIREMENTS AND EVALUATION CRITERIA  

3.1 Test Requirements 

Longitudinal barriers, such as AGTs, must satisfy impact safety standards in order to be 

declared eligible for federal reimbursement by the Federal Highway Administration (FHWA) for 

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

guidelines and procedures published in the 2016 edition of MASH [4]. Note, for longitudinal 

barriers, there is no difference between the 2009 edition of MASH [12] and the current 2016 

edition except that additional occupant compartment deformation measurements, photographs, and 

documentation are required. According to TL-3 of MASH, longitudinal barrier systems must be 

subjected to two full -scale vehicle crash tests, MASH test designation no. 3-20 with the 1100C 

small car and MASH test designation no. 3-21 with the 2270P pickup truck. However, recent 

testing has demonstrated that there are two CIPs for an AGT: (1) near the downstream end of the 

AGT to maximize snagging on the buttress and (2) near the upstream end to maximize snagging 

and pocketing at the W-to-thrie transition section. Thus, four crash tests were required to evaluate 

the flared AGT, as summarized in Table 1. 

Table 1. MASH TL-3 Crash Test Matrix for AGT 

Test 

Article 

Test 

Designation 

No. 

Test 

Vehicle 

Vehicle 

Weight 

lb 

Impact 

Conditions Evaluation 

Criteria 1 
Impact Point 

Speed 

mph 

Angle 

deg. 

Longitudinal 

Barrier 

3-20 1100C 2,420 62 25 A,D,F,H,I 
Downstream 

AGT 

3-21 2270P 5,000 62 25 A,D,F,H,I 
Downstream 

AGT 

3-20 1100C 2,420 62 25 A,D,F,H,I 
Upstream 

AGT 

3-21 2270P 5,000 62 25 A,D,F,H,I 
Upstream 

AGT 
1 Evaluation criteria explained in Table 2. 

 

3.2 Evaluation Criteria  

Evaluation criteria for full-scale vehicle crash testing are based on three appraisal areas: 

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

structural adequacy are intended to evaluate the ability of the flared AGT to contain and redirect 

impacting vehicles. In addition, controlled lateral deflection of the test article is acceptable. 

Occupant risk evaluates the degree of hazard to occupants in the impacting vehicle. Post-impact 

vehicle trajectory is a measure of the potential of the vehicle to result in a secondary collision with 

other vehicles and/or fixed objects, thereby increasing the risk of injury to the occupants of the 

impacting vehicle and/or other vehicles. These evaluation criteria are summarized in Table 2 and 

defined in greater detail in MASH [4]. Each full -scale vehicle crash test was conducted and 

reported in accordance with the procedures provided in MASH. 
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In addition to the standard occupant risk measures, the Post-Impact Head Deceleration 

(PHD), the Theoretical Head Impact Velocity (THIV), and the Acceleration Severity Index (ASI) 

were determined and reported. Additional discussion on PHD, THIV and ASI is provided in 

MASH [4]. 

Table 2. MASH Evaluation Criteria for Longitudinal Barrier 

Structural 

Adequacy 

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

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

override the installation although controlled lateral deflection of the 

test article is acceptable. 

Occupant 

Risk 

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

should not penetrate or show potential for penetrating the occupant 

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

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

occupant compartment should not exceed limits set forth in Section 

5.2.2 and Appendix E of MASH. 

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

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

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

MASH for calculation procedure) should satisfy the following limits: 

 Occupant Impact Velocity Limits 

Component Preferred Maximum 

Longitudinal and Lateral 30 ft/s 40 ft/s 

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

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

following limits: 

 Occupant Ridedown Acceleration Limits  

Component Preferred Maximum 

Longitudinal and Lateral 15.0 gôs 20.49 gôs 

 

3.3 Soil Strength Requirements 

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

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

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

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

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

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

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

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

deflections of 5, 10, and 15 in. Further details can be found in Appendix B of MASH [4].  
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4 DESIGN DETAILS  

The flared AGT test installation was approximately 81 ft ï 6 in. long and consisted of five 

main components: (1) a concrete buttress, (2) a thrie-beam AGT, (3) standard MGS, (4) a guardrail 

anchorage system, and (5) the flared AGT connector plate. Design details for test no. FLAGT-1 

are shown in Figures 10 through 36. Photographs of the test installation are shown in Figures 37 

and 38. Material specifications, mill certifications, and certificates of conformity for the system 

materials are shown in Appendix B. 

The downstream end of the installation consisted of a concrete parapet with dimensions 

matching those of the standardized concrete buttress [1]. The buttress was 84 in. long and 36 in. 

tall. To prevent vehicle snag on the buttress above the thrie-beam rail, the upstream end of the 

buttress was 32 in. tall and incorporated a 24-in. long slope to bring the barrier height up to 36 in. 

The upstream end of the standardized buttress utilized a dual tapered design, or dual chamfer, as 

shown in Figure 18. The lower tire chamfer was 18 in. long by 4½ in. wide by 14 in. tall and was 

designed to reduce the propensity for wheel snag on the buttress. The upper chamfer measured 4 

in. long by 3 in. wide and extended vertically 18 in. along the remaining height of the buttress. The 

upper chamfer was designed to limit vehicle snag on the buttress, prevent the guardrail from 

bending around a rigid corner, and to limit the unsupported span length of the rail upstream from 

the buttress. The buttress was reinforced with Grade 60 rebar, as detailed in Figures 19 through 

22, and the vertical steel in the buttress was anchored to the tarmac using an epoxy adhesive, as 

detailed in Figure 19. 

The AGT consisted of a 12½-ft section of nested 12-gauge thrie-beam, a 6¼-ft section of 

12-gauge thrie-beam, a 6¼-ft long 10-gauge W-to-thrie transition section, and a 12½-ft section of 

nested 12-gauge W-beam guardrail. Upstream from the AGT was 37½ ft of 12-gauge W-beam 

guardrail, which included the MGS and a guardrail anchor. All guardrail sections were mounted 

with a top guardrail height of 31 in. and were supported by W6x8.5 ASTM A992 steel guardrail 

posts. Posts. 3 through 15 were 72 in. long and embedded 40 in. into the soil, while the six posts 

adjacent to the buttress, post nos. 16 through 21, were 78 in. long and embedded at a depth of 49 

in. As shown in Figure 11, post nos. 1 through 8 were spaced at 75 in., post nos. 8 through 12 were 

spaced at 37½ in., and post nos. 12 through 21 were spaced at 18¾ in. 

The nested thrie beam AGT utilized herein was previously shown to be MASH TL-3 

crashworthy via full-scale crash testing [1, 13]. The AGT configuration was selected for use in this 

flared AGT study because it was a common AGT configuration that had a lower lateral stiffness 

than other crashworthy AGTs (i.e., it allowed higher system displacements than other MASH TL-3 

AGTs). Thus, this AGT configuration represented a critical configuration to evaluate vehicle snag 

on the buttress.  

The upstream stiffness transition, or the W-beam to nested thrie beam transition, was also 

previously full-scale crash tested to MASH TL-3 [14]. Nested W-beam was placed adjacent to the 

W-to-thrie transition segment to strengthen the AGT and prevent rupture of the W-beam, as was 

previously done to strength the upstream stiffness transition installed behind a curb [15].   

All guardrail segments were installed with a 15:1 flare rate relative to the face of the 

concrete buttress. An angled connector plate assembly was placed between the thrie-beam terminal 

connector and the buttress to connect the guardrail at a 15:1 flare rate, as shown in Figure 12 and 
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detailed in Figures 29 through 31. The angled connector plate assembly was constructed with a 
3/16-in. thick steel face plate and ¼-in. thick steel gussets. The plate extended 2 in. laterally from 

the traffic-side face of the buttress and the downstream end of the plate tapered flush with the face 

of the buttress via a 5:1 slope to mitigate snag in the reverse direction. As shown in Figure 33, the 

10-gauge thrie-beam terminal connector had 1¼-in. tall by 1-in. wide splice slots oriented in the 

vertical direction to improve constructability of the nested thrie-beam splice connection. Five Ȫ-in. 

diameter ASTM F3125, Grade 120 heavy hex head bolts were used to connect the guardrail and 

connector assembly to the buttress. 

The upstream end of the guardrail installation was configured with a non-proprietary 

guardrail anchorage system. The anchorage system consisted of timber posts, foundation tubes, 

anchor cables, bearing plates, rail brackets, and channel struts. The guardrail anchorage system 

had a strength comparable to other crashworthy end terminals. This anchorage system was 

successfully crash tested to MASH TL-3 as a downstream, trailing-end, guardrail terminal [16-

19]. 
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Figure 10. Test Installation Layout, Test No. FLAGT-1 



 

 

1
4 

M
a

y
 1

6
, 2

02
5
 

M
w

R
S

F
 R

e
p

o
rt N

o
. TR

P
-0

3-4
3

9b
-2

5
 

 

Figure 11. System Details, Test No. FLAGT-1 
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Figure 12. Thrie-beam End Connector and Buttress Details, Test No. FLAGT-1 
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Figure 13. Post Nos. 3-10 Details, Test No. FLAGT-1 
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Figure 14. Post Nos. 11-21 Details, Test No. FLAGT-1 
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Figure 15. Splice Detail, Test No. FLAGT-1 
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Figure 16. End Section Detail, Test No. FLAGT-1 



 

 

2
0 

M
a

y
 1

6
, 2

02
5
 

M
w

R
S

F
 R

e
p

o
rt N

o
. TR

P
-0

3-4
3

9b
-2

5
 

 

Figure 17. BCT Anchor Details, Test No. FLAGT-1 
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Figure 18. Buttress Details, Test No. FLAGT-1 
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Figure 19. Rebar Detail, Test No. FLAGT-1 
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Figure 20. Rebar Detail Sections, Test No. FLAGT-1 
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Figure 21. Vertical Rebar Details, Test No. FLAGT-1 
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Figure 22. Horizontal Rebar Details, Test No. FLAGT-1 
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Figure 23. Post Nos. 3 through 9 Components, Test No. FLAGT-1 
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Figure 24. Post Nos. 10 through 15 Components, Test No. FLAGT-1 
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Figure 25. Post Nos. 16 through 21 Components, Test No. FLAGT-1 
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Figure 26. BCT Timber Post and Foundation Tube Details, Test No. FLAGT-1 
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Figure 27. Ground Strut Details, Test No. FLAGT-1 
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Figure 28. BCT Anchor Cable, Test No. FLAGT-1 
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Figure 29. AGT Connector Plate Assembly, Test No. FLAGT-1 
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Figure 30. AGT Connector Plate Assembly Face Plate Details, Test No. FLAGT-1 
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Figure 31. AGT Connector Assembly Components, Test No. FLAGT-1 
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Figure 32. Guardrail Section Details, Test No. FLAGT-1 




















































































































































































































