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Preface: Guide Compilation Process and Resources (p. 1 of 2) 
This guide attempts to document all bridge-mounted traffic rails used in Iowa. Various resources were researched for each of 
the bridge rails shown in order to determine whether rails were crash tested, had an assigned Performance Level (PL) or Test 
Level (TL), had an FHWA Eligibility Letter, AASHTO-ARTBA-AGC standard drawings, or any additional associated research be-
yond crash testing. Note that some supporting information is not in the guide, but is stored in the network folder identified on 
each rail page. Some rails in this guide were never crash tested and many of those rails do not have documentation in any of 
the resources listed. Various Iowa DOT databases were used to help find unique rail types for inclusion in this guide, but there 
are additional rails in service that are not yet covered here. 

The following resources were used in compiling support information for each barrier shown in the Guide: 

• FHWA Memorandum, “Crash Testing of Bridge Railings”, May 30, 1997 and FHWA Letter HNG-10, May 07, 1996 with attach-

ments and Appendices B5, B6 and B7c (collectively referred to as the “1997 FHWA Memo”) 

• Task Force 13 Hardware Guide (https://tf13.org/guides/), Bridge Railings and Longitudinal Barriers subpages 

• University of Nebraska-Lincoln, Midwest Roadside Safety Facility (MwRSF) Research Hub (https://mwrsf.unl.edu/

researchhub.php) 

• Caltrans Bridge Rail Guide 2003, an FHWA-funded barrier documentation project (incl. 2005 updates) 

• US Department of Transportation FHWA, Hardware Eligibility Letters (https://highways.dot.gov/safety/rwd/reduce-crash-

severity) 

• Texas A&M University, Texas Transportation Institute (TTI), roadside pooled fund (https://www.roadsidepooledfund.org/

mash-implementation/search/) 
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Preface: Guide Compilation Process and Resources (p. 2 of 2) 
Users of this guide shall be aware that no single resource listed on the preceding page is a complete and independent means 
by which the crashworthiness of a particular rail can be definitively established. Some resources contain errors and/or omis-
sions related to rail types or their crash test levels, indicate Performance Level (PL) or Test Level (TL) numbers that cannot be 
corroborated with appropriate crash test documents such as research reports or FHWA Eligibility Letters, or list inaccurate 
AASHTO testing specifications. All errors and omissions in individual resources were cross-checked against information in the 
other available resources to arrive at the most defensible documentation of a bridge rail’s crashworthiness. Published crash 
tests and FHWA-authored documents were typically used as the primary and most valid resources in any particular case. 
Where applicable, barrier names associated with the original crash test or FHWA listing have been retained for historical 
traceability. 

In cases where a resource (e.g. a Task Force 13 rail summary) indicates a more recent AASHTO test specification than can be 
fully substantiated for a rail shown in this guide, the specification known to be referenced in the crash test report for that rail 
is shown on the rail page. These specifications directly impact the “B.RH.01” or “B.RH.02” code that is assigned to a rail under 
the provisions of the AASHTO Subsection 2.3, “Roadside Hardware” bridge rail coding requirement that is now part of bridge 
maintenance and inspection operations in all states. 

The intent of this guide is to have additional pages added for rails previously undocumented by the guide so it can be as com-
plete as possible for all future users (see Section 8 of this guide). This is especially important for creating the best reference for 
the bridge maintenance coding requirement under AASHTO’s Subsection 2.3, “Roadside Hardware”. Supporting information 
pertaining to any new rail should be stored in a new folder at the network location indicated on existing rail pages. Use a simi-
lar naming convention for new rail folders to maintain consistency and to uniquely describe any new rails. 

Some rails used in Iowa by either Iowa DOT or by Local Systems (cities and counties) are unique or are represented on very few 
bridges in service. Whenever just a few examples were known to be in existence, the affected bridge locations were listed on 
the rail page as part of its documentation. 

Initial publication Feb 2024 by Iowa DOT/BSB/Methods—MOST RECENT UPDATE 07/15/2024 
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Section 1: Metal Tube and Channel Rails 

Aluminum Rectangular 

2-Tube Rail on Curb 
• Test Spec: unknown; unsuccessfully crash 

tested to NCHRP 230 in 1988 

• Rail is geometrically compliant with AASH-

TO Specifications for Highway Bridges 2.7.1 

Vehicular Railings; may be fully compliant 

with a successful structural check against 

Section 2.7.1.3; note that height of curb is 

irrelevant since metal railing height is com-

pliant 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: S65 

• Notes: also known as the “Iowa Box-

Aluminum Bridge Rail”; currently (as of 

2023) in service on ~75 bridges with design 

numbers dating from 1965 to 1980 

• Crash test report: TRP-03-13-88 (failed) 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Alum Rect 2-Tube Rail on Curb 
Note: aluminum rail posts spaced at 8’-6 c.-c. max. 
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Section 1: Metal Tube and Channel Rails 

Aluminum Rectangular 

3-Tube Rail on Curb 
• Test Spec: unknown; similar 2-tube rail was 

unsuccessfully crash tested to NCHRP 230 

in 1988 

• Rail is geometrically compliant with AASHTO 

Specifications for Highway Bridges 2.7.1 Ve-

hicular Railings; may be fully compliant with 

a successful structural check against Sec-

tion 2.7.1.3; note that height of curb is irrel-

evant since metal railing height is compliant 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: S65 

• Note: currently (as of 2023) in service on at 

least 5 bridges with design numbers dating 

from 1965 to 1977 

• Crash test report: TRP-03-13-88 (failed) 

• W:\Highway\Bridge\MethodsSection\Barrier

s\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Alum Rect 3-Tube Rail 

Acceptable Variations: 

Note: aluminum rail posts spaced at 8’-6 c.-c. max. 

(Stange Road over 

Ioway Creek, Ames) 
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Section 1: Metal Tube and Channel Rails 

Aluminum Round           

3-Tube Rail on Curb 
• Test Spec: unknown/not tested 

• Rail is geometrically compliant with AASHTO 

Specifications for Highway Bridges 2.7.1 Ve-

hicular Railings; may be fully compliant with 

a successful structural check against Sec-

tion 2.7.1.3; note that height of curb is irrel-

evant since metal railing height is compliant 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: S58 

• W:\Highway\Bridge\MethodsSection\Barrier

s\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Alum Round 3-Tube Rail 

Acceptable Variations: 

Note: aluminum rail posts spaced at 9’-6 c.-c. max. 
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Section 1: Metal Tube and Channel Rails 

Aluminum Round           

2-Tube Rail on Curb 
• Test Spec: unknown/not tested 

• Rail is not compliant with AASHTO Specifi-

cations for Highway Bridges 2.7.1 Vehicular 

Railings (1" max. vertical misalignment be-

tween rails on traffic face) 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: S58 

• Note: currently (as of 2023) in service on 10 

bridges with design numbers dating from 

1958 to 1965 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Alum Round 2-Tube Rail on Curb 

Note: aluminum rail posts spaced at 8’-0 c.-c. max. 
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Section 1: Metal Tube and Channel Rails 

Aluminum Half Ellipse 

1-Tube Side-Mount 
• Test Spec: unknown/not tested 

• Rail geometry is not compliant with AASH-

TO  Specifications for Highway Bridges 2.7.1 

Vehicular Railings (inadequate parapet 

height, excessive space between parapet 

and top rail, vertical misalignment in excess 

of 1") 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: S57 

• Note: this rail was part of Standards J5-1, 

J5-2, and J6-1, dated as early as 1957; cur-

rently (as of 2023) in service on 6 bridges 

(incl. 3 within State Parks) with design num-

bers dating from 1972 to 1982. 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Alum Half Ellipse 1-Tube Side-

Mount 
Note: aluminum rail posts spaced at 6’-6 c.-c. max. 
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Section 1: Metal Tube and Channel Rails 

Aluminum Safety 

Shape Rail 
• NCHRP 350, TL-4 

• Current MASH equivalency: TL-3 based on 

stability/height and geometry; strength 

may require verification 

• AASHTO B.RH.01 Code: 3504 

• Notes: measured height must be 2’-10 min. 

at all points on bridge; the rail shown is a 

proprietary system developed by a single 

manufacturer; currently (as of 2023) in ser-

vice on one bridge; due to its proprietary 

nature, future use requires specific MASH 

Committee review and approval 

• Example location: US 30 over the Mississip-

pi River at Clinton, Iowa; border bridge ad-

ministered by Illinois; rail updated in 1998 

to the configuration shown 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Aluminum Safety Shape Rail 
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Section 1: Metal Tube and Channel Rails 

Aluminum Picket Rail 

on Curb 
• Test Spec: unknown/not tested 

• Rail geometry is not compliant with AASH-

TO Specifications for Highway Bridges 2.7.1 

Vehicular Railings (excessive space be-

tween horizontal rails); strength unknown 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: I 

• Notes: designed for an urban low speed 

condition along the outside edge of side-

walk only; currently (as of 2023) in service 

on 1 bridge built in 1963 

• Example location: US 151 Bus/1st Avenue 

over the Cedar River, Cedar Rapids, Linn Co. 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Aluminum Picket Rail in CR 

Note: aluminum rail posts spaced at 10’-11 c.-c. max. 
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Section 1: Metal Tube and Channel Rails 

BR27C Flush-Mounted 
• AASHTO Guide Specifications for Bridge 

Railings, PL-2 (equivalent to NCHRP 350 TL-

4; see 1997 FHWA Memo) 

• Current MASH equivalency: TL-4 based on 

42" min. height and geometry (parapet 24" 

min.), but strength may require verification; 

see NCHRP Report 20-07(395) 

• AASHTO B.RH.01 Code: 892 

• Note: measured height must be 3’-6 min. at 

all points on bridge 

• Crash test reports: FHWA-RD-93-058, TRP-

03-325-15, MDOT_Research_Report_R-

1397_315240_7 

• Example locations: US 20 over Iowa River, IA 

100 over Cedar River, IA 98 over Des Moines 

River, US 61 SB over Flint Creek 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\BR27C Flush-Mount 

Acceptable Variations: 

Note: steel rail posts spaced at 6’-6 c.-c. max. 
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Section 1: Metal Tube and Channel Rails 

Modified B-25 Series 
• AASHTO Guide Specifications for Bridge 

Railings, PL-2 (equivalent to NCHRP 350 TL-

4) 

• Current MASH equivalency: TL-4 based on 

42" min. height and geometry (parapet 24" 

min.), but strength may require verification; 

see NCHRP Report 20-07(395) 

• AASHTO B.RH.01 Code: 892 

• Note: measured height must be 3’-6 min. at 

all points on bridge 

• Crash test reports: FHWA-RD-93-058, 

FHWA-RD-93-065, TRP-03-325-15, MDOT 

Research_Report_R-1397_315240_7 

• Example locations: US 61 NB over Flint 

Creek (Des Moines County Design 217), IA 

28 over Raccoon River (Polk County Design 

125) 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\3_MASH Era Rails_ also see 

MASH\Modified B-25 Series 

Acceptable Variations: 

Note: steel rail posts spaced at 6’-6 c.-c. max. 
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Section 1: Metal Tube and Channel Rails 

Texas T80HT 
• NCHRP Report 230, PL-3 (equivalent to 

NCHRP 350 TL-5; see 1997 FHWA Memo) 

• Current MASH Equivalency: TL-5 based on 

height and geometry, but strength may re-

quire verification; similar rail tested for MD 

to MASH TL-4 in 2019  

• AASHTO B.RH.01 Code: 2303 

• Note: measured height must be 4’-2 min. at 

all points on bridge 

• Also known as “PA HT” (Pennsylvania DOT) 

• Crash test reports: FHWA/TX-83/416-1F, 

FHWA/TX-08/408037 (static steel rail an-

chorage test) 

• Example locations: I-80 over Missouri River, 

I-74 over Mississippi River, I-35 NB to US 30 

WB Ramp H Flyover 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\TX T80HT 
Note: steel rail posts spaced at 8’-0 c.-c. max. 

Acceptable Variations: 
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Section 1: Metal Tube and Channel Rails 

PennDOT PA 
• MASH 2016, TL-5 

• AASHTO B.RH.01 Code: M185 

• Note: measured height must be 4’-2 min. at 

all points on bridge 

• Crash test reports: Test Report No. 609591-

03 (TTI) 

• Example location: IA 9 over Mississippi Riv-

er at Lansing (Allamakee County Design 

124)  

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\3_MASH Era Rails_ also see 

MASH\PennDOT PA 

Note: steel rail posts spaced at 7’-6 c.-c. max. 

Acceptable Variations: 
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Section 1: Metal Tube and Channel Rails 

MN Type 3 Combina-

tion Railing  
• NCHRP 350 TL-4; (see 1997 FHWA Memo) 

• Current MASH equivalency: TL-4 based on 

height, but geometry (for steel rail on con-

crete parapet<24") and strength may re-

quire verification; see TRP-03-403-21 for 

modified version crash tested to MASH TL-

4 in 2021 

• AASHTO B.RH.01 Code: 3504 

• Notes: measured height must be 3’-0 min. 

at all points on bridge; 10”x4” top tube was 

changed to 12”x4” for constructability 

• Crash test reports: TRP-03-53-96 

• Example locations:  IA 5 and I-35 Inter-

change, I-235 overhead bridges, I-235 ML 

over Des Moines River 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\MN Type 3 Combo Rail 

Acceptable Variations: 

Note: steel rail posts spaced at 10’-0 c.-c. max. 

(I-235, except 
at 50th ST) 

(I-35 & IA 5 
interchange) 
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Section 1: Metal Tube and Channel Rails 

IL 2399 2-Rail on Curb 
• 1989 Guide Specification for Bridge Rail-

ings , PL-2 (equivalent to NCHRP 350 TL-4; 

see 1997 FHWA Memo) 

• Current MASH Equivalency:  TL-3 based on 

29" min. height exceeded, but geometry 

[for steel rail on concrete parapet<24") and 

strength may require verification; see 

NCHRP 20-07(395) 

• AASHTO B.RH.01 Code: 892 

• Note: measured height must be 2’-8 min. at 

all points on bridge 

• Crash test reports: FHWA-RD-93-058 

• Example locations: IA 14 over Red Rock 

Reservoir 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\IL 2399 2-Rail on Curb 

Note: steel rail posts spaced at 6’-3 c.-c. max. 
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Section 1: Metal Tube and Channel Rails 

IL 2399 Side-Mounted 
• 1989 Guide Specification for Bridge Rail-

ings , PL-2 (equivalent to NCHRP 350 TL-4; 

see 1997 FHWA Memo) 

• Current MASH Equivalency:  TL-3 based on 

29" min. height exceeded, but geometry of  

steel rail and strength may require verifica-

tion; see NCHRP 20-07(395) 

• AASHTO B.RH.01 Code: 892 

• Note: measured height must be 2’-8 min. at 

all points on bridge 

• Crash test reports: FHWA-RD-93-066 

• Example location: IA 3 over Branch 19, Po-

cahontas County Design No. 118 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\IL 2399 Side-Mount 

Note: steel rail posts spaced at 6’-3 c.-c. max. 
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Section 1: Metal Tube and Channel Rails 

Washington DC         

Historic Retrofit 
• NCHRP Report 230, PL-1 (equivalent to 

NCHRP 350 TL-2; see 1997 FHWA Memo) 

• Current MASH Equivalency:  unknown 

• AASHTO B.RH.01 Code: 2301 

• Note: measured height must be 2’-3 min. at 

all points on bridge; used as a separation 

barrier only 

• Crash test reports: FHWA-RD-98-040 

• Example location: Business US 20/Gordon 

Drive Viaduct, Woodbury County Design No. 

107 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\Wash DC Hist Retrofit 

Note: steel rail posts spaced at 6’-2 c.-c. max. 



 25 

Section 1: Metal Tube and Channel Rails 

Wyoming 2-Tube Curb

-Mounted Railing 
• NCHRP 350 TL-3; (see 1997 FHWA Memo) 

• Current MASH equivalency: Unknown; TL-3 

compliant based on height and strength, 

but rail geometry has been assessed as not 

satisfactory; see NCHRP 20-07(395) 

• AASHTO B.RH.01 Code: 3503 

• Note: measured height must be 2’-5 min. at 

all points on bridge 

• Crash test reports: Project BR-NBIS(003) 

Research Report 0368-1, FHWA-RD-96 

Project No. 472610-4 

• Example locations:  Grand Ave over MLK 

Pkwy, Geo. Washington Carver over Rac-

coon River, MLK Pkwy over Des Moines Riv-

er, Grand Ave over Des Moines River 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\WY 2-Tube on Curb 

Acceptable Variations: 

Note: steel rail posts spaced at 10’-0 c.-c. max. 
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Section 1: Metal Tube and Channel Rails 

Steel Round 2-Tube 

Rail on Curb 
• Test Spec: unknown/not tested 

• Rail is not compliant with AASHTO Specifi-

cations for Highway Bridges 2.7.1 Vehicular 

Railings (1" max. vertical misalignment be-

tween rails on traffic face) 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: S60 

• Note: currently (as of 2023) in service on 1 

bridge with a 1960 design number 

• Example location: Jasper County Design 

1060, W. 62nd Street S. over I-80 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Steel Round 2-Tube Rail on Curb 

Note: steel rail posts spaced at 10’-0 c.-c. max. 
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Section 1: Metal Tube and Channel Rails 

Steel Round 3-Tube 

Rail on Curb 
• Test Spec: unknown/not tested 

• Rail geometry may be compliant with 

AASHTO Specifications for Highway Bridges 

2.7.1 Vehicular Railings, but other factors 

unknown 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: S04 

• Note: designed for use as a separation bar-

rier in an urban area with TL-1 roadway 

characteristics only; currently (as of 2023) 

in service on 1 bridge built in 2004 

• Example location: Iowa Hwy 1/Burlington 

Street over Ralston Creek, Iowa City, John-

son Co. 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\4_ Pre-MASH Rails used in IA 

by others\Steel Round 3-Tube Rail on Curb 

Note: posts spaced at 6’-0 c.-c. max. 
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Section 1: Metal Tube and Channel Rails 

Steel Rectangular 2-

Tube Rail on Curb 
• Test Spec: unknown/not tested 

• Rail geometry may be compliant with 

AASHTO Specifications for Highway Bridges 

2.7.1 Vehicular Railings for height, rail spac-

ing and vertical alignment, but there is in-

adequate setback distance to the support 

posts and strength of malleable iron cast 

posts is unknown 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: S61 

• Note: currently (as of 2023) in service on 1 

bridge with a 1961 design number 

• Example location: Iowa County Design 

3261, R Ave./Co. Rd. W16 over I-80 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Steel Rect 2-Tube Rail on Curb 

Note: cast iron rail posts spaced at 9’-6 c.-c. max. 
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Section 1: Metal Tube and Channel Rails 

Steel Channel 1-Rail  

on Curb 
• Test Spec: unknown/not tested 

• Rail geometry is not compliant with AASH-

TO Specifications for Highway Bridges 2.7.1 

Vehicular Railings (inadequate overall 

height, inadequate height above curb ref-

erence surface) 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: S57 

• Note: currently (as of 2023) in service on 2 

bridges (incl. 1 in a State Park) with Design 

Nos. ranging from 1957 to 1965  

• Example locations: bridge over Frog Hollow 

Creek, Volga River S.P., Fayette Co.;  440th 

Ave bridge over side ditch along US 18, Palo 

Alto Co.) 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\\Steel Channel 1-Rail on Curb Note: steel rail posts spaced at 6’-7 c.-c. max. 
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Section 1: Metal Tube and Channel Rails 

Steel Channel 2-Rail on 

Curb (Type 1) 
• Test Spec: unknown/not tested 

• Rail geometry is not compliant with AASH-

TO Specifications for Highway Bridges 2.7.1 

Vehicular Railings (1" max. vertical misa-

lignment between rails on traffic face) 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: S58 

• Note: currently (as of 2023) in service on 1 

bridge with a 1958 design number 

• Example location: Polk Co. Design 4558, NE 

38th Street over I-80 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Steel Channel 2-Rail on Curb\Type 1 

Note: steel rail posts spaced at 8’-0 c.-c. max. 
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Section 1: Metal Tube and Channel Rails 

Steel Channel 2-Rail on 

Curb (Type 2) 
• Test Spec: unknown/not tested 

• Rail geometry is not compliant with AASH-

TO Specifications for Highway Bridges 2.7.1 

Vehicular Railings (1" max. vertical misa-

lignment between rails on traffic face) 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: S50 

• Note: currently (as of 2023) in service on 1 

bridge with a 1950 design number 

• Example location: Pottawattamie Co. Design 

4950, US 59 over the E. Branch of the W. 

Nishnabotna River 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Steel Channel 2-Rail on Curb\Type 2 

Note: steel rail posts spaced at 8’-9 c.-c. max. 
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Section 1: Metal Tube and Channel Rails 

Steel Channel 2-Rail 

(no curb; Type 1) 
• Test Spec: unknown/not tested 

• Rail geometry may be compliant with 

AASHTO Specifications for Highway Bridges 

2.7.1 Vehicular Railings, but strength is un-

known 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: S97 

• Note: currently (as of 2023) in service on 1 

bridge built in 1997 

• Example location: Lee Co., park road over 

stream in Shimek State Forest 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\4_ Pre-MASH Rails used in IA 

by others\Steel Channel 2-Rail 
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Section 1: Metal Tube and Channel Rails 

Steel Channel 2-Rail 

(no curb; Type 2) 
• Test Spec: unknown/not tested 

• Rail geometry is not compliant with AASH-

TO Specifications for Highway Bridges 2.7.1 

Vehicular Railings (no parapet, possible ex-

cessive space between rail channels, possi-

ble excessive distance between supports); 

strength unknown 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: I 

• Note: similar rails with light steel construc-

tion are likely to receive the same B.RH.01 

code 

• Example location: local road over Canoe 

Creek, Winneshiek Co., built 1900 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\4_ Pre-MASH Rails used in IA 

by others\Steel Channel 2-Rail 
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Section 1: Metal Tube and Channel Rails 

Steel Angle Rail (Type 1) 
• Test spec: unknown/not tested 

• Rail geometry is not compliant with AASH-

TO  Specifications for Highway Bridges 2.7.1 

Vehicular Railings (inadequate parapet 

height, possible excessive space between 

curb and rail angles, vertical misalignment 

in excess of 1", possible excessive distance 

between supports); strength unknown 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: I 

• Note: similar rails with light steel construc-

tion are likely to receive the same B.RH.01 

code 

• Example location: State Park road over 

stream, Cold Spring S.P., Cass County (built 

ca. 1900) 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\4_ Pre-MASH Rails used in IA 

by others\Steel Angles—Various 
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Section 1: Metal Tube and Channel Rails 

Steel Angle Rail (Type 2) 
• Test spec: unknown/not tested 

• Rail geometry is not compliant with AASH-

TO  Specifications for Highway Bridges 2.7.1 

Vehicular Railings (inadequate parapet 

height, possible excessive space between 

parapet and rail, vertical misalignment in 

excess of 1"); strength unknown 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: I 

• Notes: structural steel truss beyond the rail 

may provide additional performance char-

acteristics that are unknown; currently (as 

of 2023) in service on one bridge 

• Example locations: State Park road over 

Honey Creek, Lake Darling S.P., Washington 

County, built 1929 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\4_ Pre-MASH Rails used in IA 

by others\Steel Angles—Various 
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Section 1: Metal Tube and Channel Rails 

Steel Angle Rail (Type 3) 
• Test spec: unknown/not tested 

• Rail geometry is not compliant with AASH-

TO  Specifications for Highway Bridges 2.7.1 

Vehicular Railings (no parapet, possible ex-

cessive space between steel angle rails, ex-

cessive distance between supports); 

strength unknown 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: I 

• Notes: structural steel truss beyond the rail 

may provide additional performance char-

acteristics that are unknown; similar rails 

with light steel construction are likely to 

receive the same B.RH.01 code 

• Example locations: local road (190th St) 

over Des Moines River, Humboldt County, 

built 1911 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\4_ Pre-MASH Rails used in IA 

by others\Steel Angles—Various 
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Section 1: Metal Tube and Channel Rails 

W-Beam on Steel Post 
• Test spec: unknown/not tested 

• Rail geometry may be compliant with 

AASHTO  Specifications for Highway Bridg-

es 2.7.1 Vehicular Railings, however height 

must be checked, no parapet is present, 

possible excessive space between deck and 

W-beam rail, possible excessive distance 

between posts; strength is unknown 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: I 

• Notes: newer installations with heavier 

posts such as W sections and with short 

post spacings may represent acceptable 

performance for low-speed conditions 

• Example locations: Bear Creek Rd over Bear 

Creek, Winneshiek Co.; 2 other local roads 

over creeks, Winneshiek Co. 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\4_ Pre-MASH Rails used in IA 

by others\W-Beam on Steel Post 
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Section 1: Metal Tube and Channel Rails 

Metal Pipe Railing—

Light Construction 
• Test spec: unknown/not tested 

• Rail type is not compliant with AASHTO  

Specifications for Highway Bridges 2.7.1 

Vehicular Railings (inadequate strength 

based on assessment against crash tested 

barrier hardware characteristics) 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: I 

• Notes: if it can be shown that the rail is po-

sitioned entirely outside of clear zone of 

the adjacent roadway, it is possible the rail 

could be given a B.RH.01 code of “SYY” with 

YY being the construction year 

• Example location: Memorial Drive over 

Braddy Creek, Marshalltown, Marshall Co. 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\4_ Pre-MASH Rails used in IA 

by others\Metal Pipe Railing Light Con-

struction 
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Section 2: Vertical Face and Open Concrete Rails 

Iowa Concrete Block 

Retrofit 
• 1989 AASHTO Guide Specification for 

Bridge Rails, PL-2 (equivalent to NCHRP 350 

TL-4; see 1997 FHWA Memo) 

• Current MASH equivalency: TL-3  for height 

and geometry; design check required for 

strength 

• AASHTO B.RH.01 Code: 892 

• Notes: measured height must be 2’-8 min. 

at all points on bridge; width varies (10” 

min.); do not mistakenly identify the full 

face retrofit (see Acceptable Variations at 

left) as a 32-in Vertical Concrete Parapet, 

which does not have a curb 

• Crash test reports: TRP-03-15-88, TRP-03-

19-90 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\Iowa Conc Block Retrofit 

Acceptable Variations: 
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Section 2: Vertical Face and Open Concrete Rails 

Iowa Concrete Beam 

and Post (pre-2006) 
• 1989 Guide Specifications for Bridge Rail-

ings, PL-2 (equivalent to NCHRP Report 350 

TL-4) 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: 892 

• Notes: measured height must be 2’-5 min. 

at all points on bridge; note the dimensional 

differences to the 2006 beam and post rail 

• Crash test reports: FHWA-RD-89-119, TRP-

03-28-091, TRP-03-51-95 

• Example location: north entrance to 

Pammel State Park, Madison Co. (2002) 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\Iowa Conc Beam and Post 

Acceptable Variations: 

Note: 1’-0 x 1’-0 posts set back 2” from traffic face, spaced at 7’-0 c.-c. 
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Section 2: Vertical Face and Open Concrete Rails 

Iowa Concrete Beam 

and Post (2006+) 
• NCHRP Report 230, PL-2 (equivalent to 

NCHRP Report 350 TL-4) 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: 2302 

• Notes: measured height must be 2’-8 min. 

at all points on bridge; note the dimensional 

differences to the pre-2006 beam and post; 

this rail was adopted from the Kansas Cor-

ral rail successfully tested to NCHRP 230 PL

-2 in 1991 

• Crash test reports: TRP-03-26-91 (Kansas 

Corral rail) 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\Iowa Conc Beam and Post 

Note: 1’-0 x 2’-0 posts set back 2” from traffic face, spaced at 8’-0 c.-c. max. 
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Section 2: Vertical Face and Open Concrete Rails 

Open Concrete Bridge 

Rail (OCBR) (MASH) 
• MASH 2016 (TL-4) 

• AASHTO B.RH.01 Code: M234 

• Note: measured height must be 3’-0 min. at 

all points on bridge; note the dimensional 

differences to the pre-2006 and 2006 

beam and post designs 

• Crash test reports: TRP-03-406b-24 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\3_MASH Era Rails_ also see 

MASH\OCBR Beam and Post 

Note: 10” x 3’-0 posts set back 4” from traffic face, spaced at 9’-0 c.-c. max. 
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Section 2: Vertical Face and Open Concrete Rails 

IBBR Separation Rail 

(MASH) 
• MASH 2016, TL-2 

• AASHTO B.RH.01 Code: M202 

• Notes: measured height of concrete para-

pet must be 2’-0 min. at all points on 

bridge; for use as a separation barrier only; 

while the bicycle railing was crash tested as 

part of the complete rail system, it is not 

intended to redirect vehicle strikes so is not 

considered a Metal Tube Rail as shown in 

Section 1 of this guide; changes to the bicy-

cle railing details are not allowed 

• Crash test reports: TRP-03-408-20 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\3_MASH Era Rails_ also see 

MASH\IBBR Separation Rail 

Note: bicycle railing posts spaced at 10’-0 c.-c. 
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Section 2: Vertical Face and Open Concrete Rails 

Vertical 27-in           

Separation Rail 
• 1989 Guide Specifications for Bridge Rail-

ings, PL-1 (equivalent to NCHRP Report 350 

TL-2) 

• Current MASH equivalency: unknown, but 

height and geometry are compliant for TL-2 

(24-in min. vertical parapet height); design 

check required for strength 

• AASHTO B.RH.01 Code: 891 

• Notes: measured height must be 2’-3 min. 

at all points on bridge; for use as a separa-

tion barrier only, often with a bike rail 

attachment 

• Crash test reports: unknown, but compliant 

with all historical AASHTO specifications for 

minimum vertical bridge parapet height 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Vert 27 in Separator 

Acceptable Variations: 

Note: for 2’-8 or taller rail, see 32-in Vertical Concrete Parapet 



 45 

Section 2: Vertical Face and Open Concrete Rails 

32-in Vertical Concrete 

Parapet 
• 1989 Guide Specifications for Bridge Rail-

ings, PL-2 (equivalent to NCHRP Report 350 

TL-4; see 1997 FHWA Memo) 

• Current MASH equivalency: TL-3 for height 

and geometry; design check required for 

strength  

• AASHTO B.RH.01 Code: 892 

• Notes: measured height must be 2’-8 min. 

at all points on bridge; often used as a sep-

aration barrier with a bike rail attachment 

(not crash tested); Iowa DOT’s BMBR rail is 

an example of this rail, but it requires a 1’-0 

min. parapet width when used with a back-

mounted bicycle railing attachment 

• Crash test reports: FHWA-RD-93-058, 

FHWA-RD-93-062 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\32-in Vertical Parapet 

Acceptable Variations: 

Note: see 42-in Vertical Concrete Parapet for tall version 
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Section 2: Vertical Face and Open Concrete Rails 

42-in Vertical Concrete 

Parapet 
• 1989 Guide Specifications for Bridge Rail-

ings, PL-3 (equivalent to NCHRP Report 350 

TL-5; see 1997 FHWA Memo) 

• Current MASH equivalency: TL-5 for height 

and geometry; design check required for 

strength  

• AASHTO B.RH.01 Code: 893 

• Note: measured height must be 3’-6 min. at 

all points on bridge 

• Crash test reports: FHWA-RD-93-067 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\42-in Vertical Parapet 

Acceptable Variations: 

Note: see 32-in Vertical Concrete Parapet for short version 
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Section 2: Vertical Face and Open Concrete Rails 

Texas T411 Aesthetic 

Concrete Baluster 
• NCHRP Report 350, TL-2 

• Current MASH equivalency: TL-2 for height 

and geometry; design check required for 

strength; see updated MASH TL-2 version 

for future project applications 

• AASHTO B.RH.01 Code: 3502 

• Notes: measured height must be 2’-8 min. 

at all points on bridge; can be used as a sep-

aration barrier under certain conditions; 

consult the BDM for guidance; top-mounted 

pedestrian railing attachments are allowed 

only in low speed conditions and with Iowa 

DOT approval; Texas C411 42-in version is 

also acceptable for use with similar re-

strictions to those listed in BDM for T411 

• Crash test reports: FHWA/TX-98/1804-3 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\TX T411 Aesth Baluster 

Acceptable Variations: 

Elevation 
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Section 2: Vertical Face and Open Concrete Rails 

Texas F411 
• NCHRP Report 350, TL-4 

• Current MASH equivalency: TL-4 based on 

stability/height and geometry, but not 

strength; see updated MASH version for TL

-4/TL-5 under name "C412" 

• AASHTO B.RH.01 Code: 3504 

• Note: measured height must be 3’-6 min. at 

all points on bridge 

• Crash test reports: FHWA/TX-03/4288-1, 

FHWA/TX-05/9-8132-P7 

• Example locations: US 20 & Southwest Ar-

terial Interchange, Dubuque Co. Designs 

116, 717, 817 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Texas F411 

Elevation 
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Section 2: Vertical Face and Open Concrete Rails 

Aesthetic Precast  

Concrete Rail (US 30 

Clinton) 
• Test spec: not tested 

• Rail geometry is compliant with AASHTO 

Specifications for Highway Bridges 2.7.1 

Vehicular Railings; may be fully compliant 

with a successful structural check against 

Section 2.7.1.3; see MwRSF comments on 

crashworthiness concerns due to some rail 

features (waved top, traffic face rustication, 

light pole pedestals, attachments) 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: S99 

• Example locations:  in service on just 2 

bridges carrying US 30 in Clinton, IA 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Aesth Conc US 30 Clinton 



 50 

Section 2: Vertical Face and Open Concrete Rails 

Early 1900s Concrete 

Rails 
• Test spec: not tested 

• Rail geometry may be compliant with 

AASHTO Specifications for Highway Bridges 

2.7.1 Vehicular Railings with a successful 

structural check against Section 2.7.1.3 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: S00 

• Note: these rail types are most commonly 

found on county and local (often unpaved) 

roads; typically found on short span slab 

bridges or culverts 

• Example locations:  

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\4_ Pre-MASH Rails used in IA 

by others\Early 1900s Concrete 
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Section 3: Safety Shape and Single Slope Concrete Rails 

New Jersey Safety 

Shape 
• NCHRP Report 230, TL-4 (equivalent to 

NCHRP 350 TL-4*; see 1997 FHWA Memo) 

• Current MASH equivalency: TL-3  for height 

and geometry (proven through testing); de-

sign check required for strength 

• AASHTO B.RH.01 Code: 2304 

• Note: measured height must be 2’-8 min. at 

all points on bridge; note the dimensional 

differences in the traffic face compared to 

the F-Shape 

• Crash test reports: FHWA-RD-93-058, TRP-

03-177-06, TRP-03-178-06, NCHRP Project 

22-14(3)/Web-Only Document 157 (*failed 

2019 re-test of 32-in NJ Safety Shape to 

NCHRP 350 TL-4 with a single unit truck) 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\TL-4 NJ Safety Shape Rail 

Acceptable Variations: 
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Section 3: Safety Shape and Single Slope Concrete Rails 

TL-4 F-Shape Concrete 
• NCHRP Report 350, TL-4 (see 1997 FHWA 

Memo) 

• Current MASH equivalency: TL-3  for height 

and geometry; design check required for 

strength 

• AASHTO B.RH.01 Code: 3504 

• Notes: measured height must be 2’-8 min. 

at all points on bridge; note the dimensional 

differences in the traffic face compared to 

the New Jersey Safety Shape; barrier 

attachments such as bicycle railing, chain 

link fence, or noise wall may indicate a 

different effective Test Level. See other de-

vices in this guide for the appropriate docu-

mentation associated with these attach-

ments. 

• Crash test reports: FHWA-RD-93-058 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\TL-4 F-Shape Rail 

Acceptable Variations: 
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Section 3: Safety Shape and Single Slope Concrete Rails 

TL-5 F-Shape Concrete 
• 1989 Guide Specifications for Bridge Rail-

ings, PL-3 (equivalent to NCHRP Report 350 

TL-5; see 1997 FHWA Memo) 

• Current MASH equivalency: TL-5  for height 

and geometry; design check required for 

strength 

• AASHTO B.RH.01 Code: 893 

• Notes: measured height must be 3’-6 min. 

at all points on bridge; barrier attachments 

may indicate a different effective Test Lev-

el. See other devices in this guide for the 

appropriate documentation associated 

with these attachments. 

• Crash test reports: FHWA-RD-93-058, 

FHWA-RD-93-068 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\TL-5 F-Shape Rail 

Acceptable Variations: 
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Section 3: Safety Shape and Single Slope Concrete Rails 

Low Profile 22-in   

Separation Rail 
• NCHRP Report 350 TL-2 

• Current MASH equivalency: unknown, but 

MASH test of a short (18") vertical face TBR 

by FL suggests possible TL-2 equivalency 

• AASHTO B.RH.01 Code: 3502 

• Notes: measured height must be 1’-10 min. 

at all points on bridge; for use as a separa-

tion barrier only, 30 MPH max. posted 

speed, and requires a Design Exception 

process due to non-compliant height on 

sidewalk side (24-in min. per AASHTO) 

• Crash test reports: TRP-03-109-02 

• Example location: 9th Street over I-235, 

Des Moines, Polk Co. Design No. 2406 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\Low Profile 22-in Separa-

tor 
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Section 3: Safety Shape and Single Slope Concrete Rails 

Single Slope Concrete 

11 Degrees (Pre-MASH) 
• 1989 Guide Specifications for Bridge Rail-

ings, PL-2 (equivalent to NCHRP Report 350 

TL-4; see 1997 FHWA Memo) 

• Current MASH equivalency: TL-4  for height 

and geometry; design check required for 

strength 

• AASHTO B.RH.01 Code: 892 

• Notes: measured height must be 2’-8 min. 

at all points on bridge; for 3’-2 and taller 

single slope rails, see 38-in Single Slope TL-

4 Rail and 44-in Single Slope TL-5 Rail 

• Crash test reports: FHWA-RD-98-43 

• Example location: US 6 Broadway Viaduct 

in Council Bluffs, Pott. Co. Design 210 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\1_1997 FHWA Memo 

Rails+NCHRP 350\Single Slope Conc 11 de-

grees 
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Section 3: Safety Shape and Single Slope Concrete Rails 

38-in Single Slope TL-4 

Rail (MASH) 
• MASH 2009, TL-4 

• See also Methods MASH folder of barriers 

approved for Iowa 

• AASHTO B.RH.01 Code: M114 

• Note: measured height must be 3’-0 min. at 

all points on bridge 

• Crash test reports: FHWA/TX-12/9-1002-5 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\3_MASH Era Rails_ also see 

MASH\38-in Single Slope Rail_TSS TL-4 
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Section 3: Safety Shape and Single Slope Concrete Rails 

44-in Single Slope TL-5 

Rail 
• NCHRP Report 350, TL-5 

• Current MASH equivalency: TL-5 

• See also Methods MASH folder of barriers 

approved for Iowa 

• AASHTO B.RH.01 Code: 3505 

• Note: measured height must be 3’-6 min. at 

all points on bridge 

• Crash test reports: 9429C-1 (TTI) 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\3_MASH Era Rails_ also see 

MASH\44-in Single Slope Rail_TSS TL-5 
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Section 3: Safety Shape and Single Slope Concrete Rails 

Single Slope with    

Setback Top 
• NCHRP Report 350, TL-5 

• Current MASH equivalency: TL-5  for height 

and geometry; rail was given acceptance to 

pending MASH requirements in 2008; see 

FHWA letter HSSD/B-182; design check may 

be required for strength 

• AASHTO B.RH.01 Code: 3505 

• Notes: measured height must be 3’-6 min. 

at all points on bridge; shallow texture al-

lowed with DOT approval (example shown 

was slip-formed using special equipment) 

• Crash test reports: TRP-03-194-07 

• Example locations:  I-80 median bridge rails 

through Coralville and Iowa City, I-80/I-380 

interchange median bridge rails 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Single Slope w Setback Top 
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Section 3: Safety Shape and Single Slope Concrete Rails 

Sloped Face Rails      

Under 32 in 
• Test Specification: unknown/not tested 

• Rail is not compliant with AASHTO Specifi-

cations for Highway Bridges 2.7.1 Vehicular 

Railings (insufficient sloped face barrier 

min. height) 

• AASHTO B.RH.01 Code: S68 

• Note: historical usage was as a separation 

rail mounted to a curb or raised sidewalk 

• Example locations: Pocahontas County De-

sign 268, Emmett County Design 173, Des 

Moines County Design 975 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Sloped Face Rails Under 32 in 
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Section 3: Safety Shape and Single Slope Concrete Rails 

Short Sloped Parapet 

on Curb 
• Test Specification: unknown/not tested 

• Rail is not compliant with AASHTO Specifi-

cations for Highway Bridges 2.7.1 Vehicular 

Railings (insufficient overall and parapet 

height, insufficient sloped face barrier min. 

height, and noncompliant with 1" max. ver-

tical misalignment between rails on traffic 

face) 

• AASHTO B.RH.01 Code: S48 

• Note: historical usage was as a separation 

rail mounted to a curb or raised sidewalk 

• Example location: IA 48 over Red Oak CR in 

Red Oak, orig. Des. No. 1148  

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Short Conc Parapet on Curb 
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Section 4: Timber Rails 

Timber Rail Type 1 
• Test Specification: unknown/not tested 

• Rail is not compliant with AASHTO Specifi-

cations for Highway Bridges 2.7.1 Vehicular 

Railings (insufficient overall height); 

strength unknown 

• AASHTO B.RH.01 Code: I  

• Notes: rail was assessed by MwRSF against 

1993 research performed on various timber 

rail curb shapes for low speed (15 MPH) and 

low impact angle (15 degrees) and was con-

sidered unsuitable for those impact charac-

teristics; see TRP-03-31-93 for more infor-

mation 

• Example location: Backbone S.P., Delaware 

County Design 233 (original rail) 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Timber Rails—Various 
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Section 4: Timber Rails 

Timber Rail Type 2 
• Test Specification: unknown/not tested 

• Rail may be compliant with AASHTO Specifi-

cations for Highway Bridges 2.7.1 Vehicular 

Railings for height, but other features and 

strength unknown 

• AASHTO B.RH.01 Code: S10 

• Notes: 1993 research performed on various 

timber rail curb shapes indicates that con-

figurations similar to the rail shown may 

exhibit acceptable performance at low 

speed (15 MPH) and low impact angle (15 

degrees); see TRP-03-31-93 for more infor-

mation 

• Example location: Backbone S.P., Delaware 

County (retrofit rail, pre-2010) 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Timber Rails—Various 
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Section 4: Timber Rails 

Timber Rail Type 3 
• Test Specification: unknown/not tested 

• Rail is not compliant with AASHTO Specifi-

cations for Highway Bridges 2.7.1 Vehicular 

Railings (insufficient overall height); 

strength unknown 

• AASHTO B.RH.01 Code: I 

• Notes: 1993 research performed on various 

timber rail curb shapes indicates that con-

figurations similar to the rail shown may 

exhibit acceptable performance at low 

speed (15 MPH) and low impact angle (15 

degrees); see TRP-03-31-93 for more infor-

mation 

• Example location: Canyon Rd over Pease 

Creek, Ledges S.P., Boone Co. (pre-2010) 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Timber Rails—Various 
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Section 4: Timber Rails 

Timber Rail Type 4 
• Test Specification: unknown/not tested 

• Rail is not compliant with AASHTO Specifi-

cations for Highway Bridges 2.7.1 Vehicular 

Railings (no curb or parapet, excessive dis-

tance between rail and deck); strength un-

known 

• AASHTO B.RH.01 Code: 0 

• Note: rails with similar light dimension lum-

ber construction will likely receive the same 

B.RH.01 Code 

• Example location: 410th St over Lost 

Branch Creek, Lucas Co. 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Timber Rails—Various 
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Section 4: Timber Rails 

Timber Rail Type 5 
• Test Specification: unknown/not tested 

• Rail is not compliant with AASHTO Specifi-

cations for Highway Bridges 2.7.1 Vehicular 

Railings (no curb or parapet); strength un-

known 

• AASHTO B.RH.01 Code: 0 

• Example location: 

• Note: rails with similar light dimension lum-

ber construction will likely receive the same 

B.RH.01 Code 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Timber Rails—Various 
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Section 4: Timber Rails 

Timber Rail Type 6 
• Test Specification: unknown/not tested 

• Rail is not compliant with AASHTO Specifi-

cations for Highway Bridges 2.7.1 Vehicular 

Railings (1” max. vertical misalignment be-

tween rails); strength unknown 

• AASHTO B.RH.01 Code: 0 

• Note: rails with similar light dimension lum-

ber construction will likely receive the same 

B.RH.01 Code 

• Example location: bridge No. 225450 over 

RR, Lucas Co. 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Timber Rails—Various 
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Section 5: Thrie-Beam Rails (guardrail) 

Thrie-Beam          

Type 1 
• Test Specification: unknown 

• AASHTO B.RH.02 Code: S88 

• 31” or 32” mounting height 

• 12’-6 nested Thrie-Beam 

• 3 10”x10” posts 

• 6 posts at 3’-1 1/2” spacing 

• Symmetrical transition 

• Washers on bolts; if no 

washers on bolts, see Thrie-

Beam Type 2 

• W:\Highway\Bridge\Method

sSection\Barriers\Rail 

Guide\6_Guardrails from DB 
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Section 5: Thrie-Beam Rails (guardrail) 

Thrie-Beam          

Type 2 
• Test Specification: unknown 

• AASHTO B.RH.02 Code: S96 

• 31” or 32” mounting height 

• 12’-6 nested Thrie-Beam 

• 3 10”x10” posts 

• 6 posts at 3’-1 1/2” spacing 

• Symmetrical transition 

• No washers on bolts; if 

washers on bolts, see Thrie-

Beam Type 1 

• W:\Highway\Bridge\Method

sSection\Barriers\Rail 

Guide\6_Guardrails from DB 
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Section 5: Thrie-Beam Rails (guardrail) 

Thrie-Beam          

Type 3 
• NCHRP 350, TL-3 

• AASHTO B.RH.02 Code: 3503 

• 31” mounting height 

• 12’-6 nested Thrie-Beam 

• 6 posts at 1’-6 3/4” spacing 

• Symmetrical transition 

• No washers on bolts 

• W:\Highway\Bridge\Method

sSection\Barriers\Rail 

Guide\6_Guardrails from DB 
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Section 5: Thrie-Beam Rails (guardrail) 

Thrie-Beam          

Type 4 
• MASH 2009, TL-3 

• AASHTO B.RH.02 Code: M103 

• 31” mounting height 

• 12’-6 nested Thrie-Beam 

• 6’-3 single-ply Thrie-Beam 

• 9 or 10 posts at 1’-6 3/4” 

spacing 

• Asymmetrical transition 

• W:\Highway\Bridge\Methods

Section\Barriers\Rail 

Guide\6_Guardrails from DB 
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Section 5: Thrie-Beam Rails (guardrail) 

Thrie-Beam          

Type 5 
• MASH 2009, TL-3 

• AASHTO B.RH.02 Code: M143 

• 31” or 32” mounting height 

• 12’-6 nested Thrie-Beam 

• 6’-3 single-ply Thrie-Beam 

• 12’-6 nested W-Beam 

• 9 or 10 posts at 1’-6 3/4” 

spacing 

• Asymmetrical transition 

• W:\Highway\Bridge\Methods

Section\Barriers\Rail 

Guide\6_Guardrails from DB 



 72 

Section 5: Thrie-Beam Rails (guardrail) 

Thrie-Beam          

Type 6 
• MASH 2016, TL-3 

• AASHTO B.RH.02 Code: M193 

• 34” mounting height 

• 12’-6 nested Thrie-Beam 

• 6’-3 single-ply Thrie-Beam 

• 12’-6 nested W-Beam 

• 9 or 10 posts at 1’-6 3/4” 

spacing 

• Symmetrical transition 

• W:\Highway\Bridge\Methods

Section\Barriers\Rail 

Guide\6_Guardrails from DB 
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Section 5: Thrie-Beam Rails (guardrail) 

Thrie-Beam          

Type 7 
• MASH 2009, TL-2 

• AASHTO B.RH.02 Code: M112 

• 32” mounting height 

• 3’-1 1/2” nested Thrie-Beam 

• 12’-6 nested W-Beam 

• 4 posts at 3’-1 1/2” spacing 

• Asymmetrical transition 

• W:\Highway\Bridge\Methods

Section\Barriers\Rail 

Guide\6_Guardrails from DB 
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Section 6: W-Beam Rails (guardrail) 

W-Beam     

Type 1 
• Test Specification: unknown 

• AASHTO B.RH.02 Code: S69 

• 27” mounting height 

• 3 10”x10” posts 

• 5 posts at 3’-1 1/2” spacing; 

if 7 posts at 3’-1 1/2” spa. 

see W-Beam Type 2; if 6 

posts at 3’-1 1/2” spa. see   

W-Beam Type 3 

• End anchor 

• W:\Highway\Bridge\Method

sSection\Barriers\Rail 

Guide\6_Guardrails from DB 
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Section 6: W-Beam Rails (guardrail) 

W-Beam     

Type 2 
• Test Specification: unknown 

• AASHTO B.RH.02 Code: S71 

• 27” mounting height 

• 3 10”x10” posts 

• 7 posts at 3’-1 1/2” spacing; 

if 5 posts at 3’-1 1/2” spa. 

see W-Beam Type 1; if 6 

posts at 3’-1 1/2” spa. see   

W-Beam Type 3 

• End anchor 

• W:\Highway\Bridge\Method

sSection\Barriers\Rail 

Guide\6_Guardrails from DB 
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Section 6: W-Beam Rails (guardrail) 

W-Beam     

Type 3 
• Test Specification: unknown 

• AASHTO B.RH.02 Code: S79 

• 27” mounting height 

• 3 10”x10” posts 

• 6 posts at 3’-1 1/2” spacing; 

if 5 posts at 3’-1 1/2” spa., 

see W-Beam Type 1; if 7 

posts at 3’-1 1/2” spa. see   

W-Beam Type 2 

• End anchor 

• W:\Highway\Bridge\Method

sSection\Barriers\Rail 

Guide\6_Guardrails from DB 
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Section 7: Crash Cushions 

QuadGuard 
• Test Specification: NCHRP 

Report 350 (TL-1 for 1 or 2 

bays, TL-2 for 3 to 5 bays, TL

-3 for 6 bays) 

• Important Note: Although it 

contains a cartridge, the 

nose section of the attenua-

tor DOES NOT count as a bay 

• AASHTO B.RH.02 Code: 

 No. of Bays Code 

 1 or 2  3501 

 3 to 5  3502 

 6   3503 

• W:\Highway\Bridge\Method

sSection\Barriers\Rail 

Guide\8_Crash Cushions 

from DB 
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Section 7: Crash Cushions 

QuadGuard 

Elite 
• Test Specification: NCHRP 

Report 350 (TL-2 for 5 or 7 

bays, TL-3 for 8 or 11 bays) 

• Important Note: The nose 

section of the attenuator 

DOES NOT count as a bay 

• AASHTO B.RH.02 Code: 

 No. of Bays Code 

 5 or 7  3502 

 8 or 11  3503 

• W:\Highway\Bridge\Method

sSection\Barriers\Rail 

Guide\8_Crash Cushions 

from DB 
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Section 7: Crash Cushions 

QuadTrend 
• Test Specification: NCHRP 

Report 350 (TL-3) 

• AASHTO B.RH.02 Code: 3503 

• W:\Highway\Bridge\Method

sSection\Barriers\Rail 

Guide\8_Crash Cushions 

from DB 
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Section 7: Crash Cushions 

HEART 
• Test Specification: NCHRP 

Report 350 (TL-3) 

• AASHTO B.RH.02 Code: 3503 

• W:\Highway\Bridge\Method

sSection\Barriers\Rail 

Guide\8_Crash Cushions 

from DB 
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Section 7: Crash Cushions 

Smart Cushion 
• Test Specification: NCHRP 

Report 350 (TL-2 for 13.5’ 

length, TL-3 for 21.5’ length) 

• AASHTO B.RH.02 Code: 

 Length  Code 

 13.5’   3502 

 21.5’   3503 

• W:\Highway\Bridge\Method

sSection\Barriers\Rail 

Guide\8_Crash Cushions 

from DB 
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Section 7: Crash Cushions 

Hex-Foam 

Sandwich 
• Test Specification: not test-

ed 

• AASHTO B.RH.02 Code: I 

• W:\Highway\Bridge\Method

sSection\Barriers\Rail 

Guide\8_Crash Cushions 

from DB 
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Section 8: Unlisted Rails: Procedures for Documentation 

Attempt to establish the rail’s crashworthiness through investigation of the resources listed in the Preface of this Rail Guide. 
Keep in mind that some of the listed resources contain errors or omissions. See the Preface for more information. 

If the rail appears in multiple resources but is assigned different specification information in each, use published crash tests and 
FHWA-authored documents as the primary and most valid resources to determine specification, Test Level, and any equivalen-
cies. Where applicable, retain barrier names associated with the original crash test or FHWA listing. 

Many rails that do not already appear in this Guide will not have crash test data. A new page should be created whether crash 
tests are found or not, so that future users of the Guide will not have to re-create the rail information. 

Create a new rail page using the format established by this Rail Guide. Illustrate the rail using a drawing or photograph as an ex-
ample. Include major dimensions for easy reference. For each of the listed characteristics of the rail (right side panel of new rail 
page), use the following guidance: 

• List only the specification known to be referenced in the crash test report for the rail. If none can be found, show as “Test Spec-
ification: unknown/not tested”. If no crash test data is available, review the rail’s characteristics against AASHTO Specifications 
for Highway Bridges 2.7.1 “Vehicular Railings”. 

• If test specification equivalencies are listed, these must be supported by documentation such as the 1997 FHWA Memo or by 
written assessment by an accredited testing agency (e.g. UNL/MwRSF, TTI, etc.). 

• The “B.RH.01” or “B.RH.02” code that is assigned to a rail must conform to the AASHTO Subsection 2.3, “Roadside Hardware” 
bridge rail coding requirement. Consult the selection matrix in that document to establish an appropriate code. Review with Io-
wa DOT Bridges and Structures Methods Unit or Design Bureau Methods personnel as appropriate. 

• Include any pertinent notes regarding how the rail is used, or if use is known to be conditional in any way. 

• If possible, list one or more known locations of the rail on the new rail page.  

• List the network folder location for supporting information pertaining to the rail. Store in a new folder at the network location 
indicated on existing rail pages in the Rail Guide. Use a similar naming convention for new rail folders to maintain consistency 
and to uniquely describe any new rails. Be careful not to use a rail name already used in the Guide.  

• Publish an updated PDF of the Rail Guide and make available to users. Retain superseded versions in an archive for reference. 
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Section 9: Barrier Rail Attachments 

Acrylite Soundstop    

TL-4 Noise Barrier 
• NCHRP 350, TL-4 

• Current MASH equivalency: unknown, but a 

revised version of the illustrated system 

has been crash tested to TL-4 under MASH 

• AASHTO B.RH.01 Code (if needed): 3504 

• Notes: system shown is only approved for 

use in Iowa when mounted to a 2’-10 mini-

mum height safety shape rail; system is 

proprietary and was manufactured by 

Armtec/Evonik Cyro LLC for the single ex-

isting installation in Iowa; new MASH sys-

tem manufacturer is Durisol 

• FHWA Letter: HSA-10/B-136 

• Example location: WB I-380/US 218/US 20 

over McCoy RD, Evansdale, Black Hawk Co. 

Design 1115 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Acrylite Soundstop on Safety Shape 
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Section 9: Barrier Rail Attachments 

MnDOT TL-4 Back-

Mounted Bicycle    

Railing 
• NCHRP 350, TL-4 

• Current MASH equivalency: unknown, but a 

revised version of the illustrated system 

has been crash tested to TL-3 under MASH 

• AASHTO B.RH.01 Code (if needed): 3504 

• Notes: system shown is only approved for 

use in Iowa when mounted to a 2’-8 mini-

mum height safety shape rail; system in-

cludes cable retention system inside hori-

zontal tubes; cost $220/LF (2021) 

• Crash test report: TRP-03-74-98 

• Example location: Pole Line RD over stream, 

Decorah, Winneshiek Co. (built 2021) 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\MnDOT Bicycle Railing 
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Section 9: Barrier Rail Attachments 

Safety Shape with 

Combo Rail 
• Test spec: unknown/not tested 

• AASHTO B.RH.01 Code: (NA) 

• Notes: known as Standard 1028 and 1029 

in Iowa, this design has been used exten-

sively as a separation barrier on low-speed 

roadway bridges; Task Force 13 lists a simi-

lar Georgia design as NCHRP 350 TL-4 com-

pliant, but no supporting crash test re-

search can be found; UNL/MwRSF also 

could not locate test data for a barrier with 

this type of attachment; no longer used on 

State bridge projects (as of 2023), but can 

be used at the Local Systems level on low 

speed roadways 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Safety Shape with Combo Rail 

Variations: 
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Section 9: Barrier Rail Attachments 

Top-Mounted Bicycle 

Railing Attachments 
• Test spec: not tested 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: (NA) 

• Notes: many attachments of the type 

shown were developed prior to AASHTO 

RDG guidance in 2011 which recommended 

the barrier’s Zone of Intrusion (ZOI) be kept 

clear of attachments when practical, and 

prior to research studies on vehicle intru-

sion above the barrier and how such 

attachments could affect rail performance 

(MwRSF Report TRP-03-98-03, 2003); top-

mounting of bike rails can increase risks of 

vehicle passenger head contact as well as 

snowplow blade interaction 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Bicycle Railing Attachments\Top-

Mounted Bike Rail 

(traffic on left side typ.; examples shown are not all-inclusive for this type) 

Multi-pipe railing on 
Standard 1028/1029 

separator (see “Safety 
Shape with Combo Rail”) 

Texas T411 with bike rail-
ing, IA 1 over Ralston 

Creek, Iowa City and IA 
150 over Wapsipinicon 
River, Independence IA 

Multi-pipe railing on Iowa 
Beam and Post, Douglas 

Ave over Fourmile Cr, Des 
Moines IA 

US 169 over E. Fork of 
Des Moines River,      

Algona IA 

IA 1 over Des Moines 
River, Keosauqua, IA 

(sidewalk side of bridge) 

6th Street and Grand 
Avenue bridges over 

Ioway Creek, Ames IA 
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Section 9: Barrier Rail Attachments 

Back-Mounted Bicycle 

Railing Attachments 
• Test spec: not tested 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: (NA) 

• Notes: attachments of this type were de-

veloped to reduce the potential for passen-

ger head ejection contact with top-

mounted bike rails, and to reduce chances 

of snowplow blade contact; extra sidewalk 

width is required beyond the barrier foot-

print to accommodate back-mounted bike 

rails; check all new designs against criteria 

established in NCHRP Report 1018 to keep 

bike rails out of expected ZOI for the barrier 

height and roadway conditions (posted 

speed, presence of trucks, etc.) 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Bicycle Railing Attachments\Back-

Mounted Bike Rail 

US18/US 71 over Little 
Sioux River, Spencer IA 

MLK Parkway over Des 
Moines River, Des Moines IA 

US 52 over Mill Creek and 
RR, Bellevue IA 

IA 1 over Des Moines 
River, Keosauqua IA 

(trail side of bridge) 

50th Street over I-235, 
West Des Moines IA 

Co Rd S14 over US 30, 
Nevada IA (“BMBR” 

separation rail system) 

(traffic on left side typ.; examples shown are not all-inclusive for this type) 
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Section 9: Barrier Rail Attachments 

Back-Mounted Fence 

on Rail (Type 1) 
• 1989 Guide Specification for Bridge Rail-

ings, PL-2 (NCHRP 350 TL-4) 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code (if needed): 892 

• Notes: use of back-mounted fence in low-

speed applications was approved by the   

Iowa DOT MASH Committee on 08/02/2023; 

installations must comply with setback dis-

tance guidelines found in NCHRP Report 

1018 for barrier height and conditions 

• Crash test report: FHWA-RD-96-032 

• Locations: US 63 over CC&PRR, Waterloo, 

Black Hawk Co. Design 915; IA 117 over US 

163, Prairie City, Jasper Co.; 27th Ave over   

I-380, Cedar Rapids, Linn Co. Design 324 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Barrier-Mounted Fence\Type 1 

Acceptable Variations: 
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Section 9: Barrier Rail Attachments 

Back-Mounted Fence 

on Rail (Type 2) 
• Test spec: not tested 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: (NA) 

• Notes: fence is for decorative purposes and 

is mounted to traffic barrier adjacent to ve-

hicular traffic only, not pedestrians; set-

back distance from traffic face complies 

with guidance found in NCHRP Report 1018 

for the barrier’s height and roadway condi-

tions (posted speed, presence of trucks, 

etc.) 

• Example location: 1st Street NB and SB 

over I-80, Coralville, Johnson Co. Designs 

524 and 624 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\2_Other Pre-MASH Rails Used 

by DOT\Barrier-Mounted Fence\Type 2 
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Section 10: Barrier End Sections 

F-Shape Barrier End 

for Guardrail 
• NCHRP 350, TL-3 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code (if needed): 3503 

• Notes: known as Standard 1017/1017S in 

Iowa 

• Crash test reports: FHWA/TX-04/4564-1, 

TRP-03-069-98, TRP-03-175-06 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\7_Barrier End Sections 

34” F-Shape Rail 

44” F-Shape Rail 

Elevation 

Plan 

Elevation 

Plan 
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Section 10: Barrier End Sections 

Single Slope Barrier 

End for Guardrail 
• MASH 2016, TL-3 

• AASHTO B.RH.01 Code (if needed): M163 

• Notes: adopted for new single slope stand-

ard rails for projects beginning in 2024 

• Crash test report: TRP-03-369-20 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\7_Barrier End Sections 

38” Single Slope Rail 

44” Single Slope Rail 

Elevation 

Plan 

Elevation 

Plan 
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Section 10: Barrier End Sections 

Vertical-Face Barrier 

End for Guardrail 
• 1989 Guide Specifications for Bridge Rail-

ings, PL-2 

• NCHRP 350 equivalent: TL-4 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code (if needed): 892 

• Notes: the guardrail attachment as tested 

was not set back from the gutter line as it is 

with safety shapes and single slopes; there 

is no reason to create setback from the 

gutter line to the face of guardrail unless 

minimum roadway width is compromised; 

any change to the tested configuration may 

void the crashworthiness of the system 

• Crash test report: FHWA-RD-93-058 

• Example locations: E Ave over IA 100, Cedar 

Rapids, Linn Co. Design No. 915 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\7_Barrier End Sections 

34” Vertical-Face Rail 

44” Vertical-Face Rail 

Elevation 

Plan 

Elevation 

Plan 
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Section 10: Barrier End Sections 

Steel-on-Concrete 

Barrier Ends 
• Test spec: unknown/not tested 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: (NA) 

• Notes: also see Steel-on-Concrete Barrier 

Sloped End Transitions for low speed condi-

tions 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\7_Barrier End Sections 

T80HT rail end example where continuous ap-
proach barrier is present; includes a modifica-

tion to the TxDOT standard steel rail end detail; 
see I-74 over the Mississippi River, Bettendorf 
IA, Scott Co. Designs 1417, 1519 

T80HT rail end example where approach guard-
rail transition (AGT) is required; includes TxDOT 

standard detail for steel rail termination; see I-
80 over Missouri River, Pottawattamie Co. De-
sign 408 

PennDOT PA  rail end example where approach 
guardrail transition (AGT) is present; special steel 

AGT connection details are required; configura-
tion and changes to PennDOT standard details 
were favorably reviewed by MwRSF; see IA 9 

over the Mississippi River, Lansing, Allamakee 
Co. Design 124 

BR27C rail end example where approach guard-
rail transition (AGT) is present; see US 61 over 

Flint Creek, West Burlington IA, Des Moines Co. 
Design 117 

Texas T80HT 44” F-shape Texas T80HT 

PennDOT PA BR27C 
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Section 10: Barrier End Sections 

Concrete Barrier 

Sloped End Transitions 

(p.1 of 2) 
• Test spec: unknown/not tested 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: (NA) 

• Notes: sloped end transitions (SETs) are for 

use in low speed conditions only, generally 

30 MPH and lower posted speed 

• In Service Performance Evaluation (ISPE) of 

some Iowa concrete SETs: TRP-03-421-20 

• Related research: TRP-03-109-02, TRP-03-

127-03, TRP-03-408-20 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\7_Barrier End Sections 

Design Bureau Standard Road Plan BA-108 
sloped end transition (SET) typically used 

on approach pavement 

34” F-shape 34” F-shape 

V8i bridge Standard 1019 series sloped end transition to 
fit 7’-0 abutment wing; BA-108 SET on approach pave-

ment is preferred over this design 

34” vertical-face 34” vertical-face 

44” F-shape 44” F-shape 

V8i bridge Standard 1019-based design for vertical-
face barrier on 7’-0 abutment wing; BA-108 SET on 

approach pavement is preferred over this design 

Custom transition for vertical-face barrier on 7’-0 abut-
ment wing (used on I-235); BA-108 SET on approach 

pavement is preferred over this design 

Custom transition for tall F-shape 
(example at Linn Co. Designs 321/421 

and 425/525); BA-108 SET on approach 
pavement is preferred over this design 

Custom transition for tall F-shape (example at Johnson Co. Design 
1020); mount on approach pavement when 44-in barrier extends to the 

end of abutment wing (unlike when guardrail is attached to reduced-
height end section, with barrier height transition on bridge) 
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Section 10: Barrier End Sections 

Concrete Barrier 

Sloped End Transitions 

(p.2 of 2) 
• Test spec: unknown/not tested 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: (NA) 

• Notes: sloped end transitions (SETs) are for 

use in low speed conditions only, generally 

30 MPH and lower posted speed 

• In Service Performance Evaluation (ISPE) of 

some Iowa concrete SETs: TRP-03-421-20 

• Related research: TRP-03-109-02, TRP-03-

127-03, TRP-03-408-20 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\7_Barrier End Sections 

34” vertical-face (BMBR rail shown) 

IBBR Separation Rail (MASH) 

Texas T411 Texas T411 

Sloped end transition configured to match profile of BA-108 SET but with verti-
cal face in lieu of safety shape or single slope; mount to approach pavement 

IBBR separation rail includes a long straight tapered end section based on crash 
tested transitions; see TRP-03-408-20 for more information 

Texas T411 rail with sloped transition 
sized to fit V8i standard 7’-0 abutment 

wing; longer transition matching BA-108 
is preferred over this design  

Texas T411 with sloped end transition configured to match profile 
of BA-108 SET but with vertical face in lieu of safety shape or sin-

gle slope; mount to approach pavement; shallow traffic face rusti-
cation (0.75 in) is acceptable 
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Section 10: Barrier End Sections 

Steel-on-Concrete 

Barrier Sloped End 

Transitions 
• Test spec: unknown/not tested 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code: (NA) 

• Notes: sloped end transitions (SETs) are for 

use in low speed conditions only, generally 

30 MPH and lower posted speed 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\7_Barrier End Sections 

Texas T80HT 

PennDOT PA 

Wyoming 2-Tube Curb-Mounted Rail 

Texas T80HT sloped end transition configured to match profile of BA-108 SET but with safety shape in lieu of 
single slope; mount to approach pavement; example shown is the trail separation barrier at I-35 over 1st Street 

DDI, Ankeny, Polk Co., IM-NHS-035-4(196)92—03-77 (grading) 

PennDOT PA sloped end transition configured to match profile of crash tested transitions described in TRP-03-

408-20; example shown is barrier termination used at IA 9 over the Mississippi River at Lansing, Allamakee 

County Design No.124, STP-009-9(82)—2C-03 (grading and pavement); steel rail terminus reviewed by MwRSF 

Wyoming 2-Tube steel rail transition in accordance with WY standard plans; basic rail system is approved at 
NCHRP 350 TL-3, but there is no evidence that the steel railing terminus shown has been crash tested; example 

shown is barrier termination used at Grand Ave over MLK Parkway, Des Moines (city bridge project) 
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Section 11: Barrier Traffic Face Texture Guidelines 

Concrete Form Liner 

Texture 
• NCHRP 350 TL-3 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code (if needed): 3503 

• Notes: texture characteristics must be in 

conformance with guidelines in the listed 

research documents 

• Applicable research: FHWA/CA/TL-2002/03 

California Department of Transportation, 

“Crash Testing of Various Textured Barri-

ers”, 2002 and FHWA Letter HSA-10/B110; 

NCHRP Report 554, “Aesthetic Concrete 

Barrier Design”, 2006 

• Example locations:  US 52 over Mill Creek 

and RR, Bellevue, Jackson Co. Design 108; IA 

141 over Middle Raccoon River, Coon Rap-

ids, Guthrie Co. Design 314 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\Surface-Textured Conc Rails 

IA 141 near Coon Rapids 

I-80 median near Iowa City 

Pole Line Rd near Decorah US 52 near Bellevue 
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Section 11: Barrier Traffic Face Texture Guidelines 

Concrete Rustication 
• NCHRP 350 TL-3 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code (if needed): 3503 

• Notes: rustication characteristics must be 

in conformance with guidelines in the listed 

research documents 

• Applicable research: NCHRP Report 554, 

“Aesthetic Concrete Barrier Design”, 2006 

• Example locations: IA 1 over Des Moines 

River, Keosauqua, Van Buren Co. Design 

105; US 169 over E. Fork Des Moines River, 

Algona, Kossuth Co. Design 107; Co. Rd. S14 

over US 30, Nevada, Story Co. Design 123 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\Surface-Textured Conc Rails 

US 169 near Algona 

Co. Rd. S14 near Nevada 

US 71 near Okoboji IA 1 near Keosauqua 
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Section 11: Barrier Traffic Face Texture Guidelines 

Integral Thin Veneer 

Brick 
• NCHRP 350 TL-3 

• Current MASH equivalency: unknown 

• AASHTO B.RH.01 Code (if needed): 3503 

• Notes: integral thin veneer brick is in con-

formance with guidelines in the listed re-

search documents; brick thickness (nominal 

0.625 in) may be considered part of the 

clear concrete cover over near reinforcing 

• Applicable research: FHWA/CA/TL-2002/03 

California Department of Transportation, 

“Crash Testing of Various Textured Barri-

ers”, 2002 and FHWA Letter HSA-10/B110; 

NCHRP Report 554, “Aesthetic Concrete 

Barrier Design”, 2006 

• Example locations:  US 65 over Iowa River, 

Iowa Falls, Hardin Co. Design 110; E Ave 

over IA 100, Cedar Rapids, Linn Co. Des. 915 

• W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\Surface-Textured Conc Rails 
US 65 in Iowa Falls 

E Avenue near Cedar Rapids 

Co. Rd. S14 near Nevada 

IA 3 in Waverly 


