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lowa DOT Bridge Rail Guide

Preface: Guide Compilation Process and Resources (p. 1 of 2)

This guide attempts to document all bridge-mounted traffic rails used in lowa. 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 lowa 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”, Mlay 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”)
o Task Force 13 Hardware Guide (https://tf13.org/guides/), Bridge Railings and Longitudinal Barriers subpages

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

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

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

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

mash-implementation/search/) | ('\WA| DOT



lowa DOT Bridge Rail Guide

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 lowa by either lowa 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 lowa DOT/BSB/Methods—MOST RECENT UPDATE 07/15/2024
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Preface: AASHTO Specifications Comparison Tables

Bridge Railing Acceptance Equivalencies
Testing Criteria
MASH TL1 TL2 ‘ TL3 TL4 TL5 | TL6
Report 350 TL1 TL2 TL3 TLA4 TL5 | TL6
Report 230 MSL-1
MSL-27F
1989 AASHTO Guide Spec PL1 PL2 PL3
AASHTO LRFD Bridge Spec PL1 PL2 PL3
T This is the performance level usually cited when describing a barrier tested under NCHRP Report 230. It is

close to TL3 but adequate TL3 performance cannot be assured without a pickup truck test.

[ whdechss | womp:0 | wmesam 0

Small car

820C
Weight: 1,809 Ib

1100C
Weight: 2,420 |b

2000P
Weight: 4,409 |b

2270P
Weight: 5,000 |b

Min. ¢c.g. height: 28 in.

Single Unit Truck

-

c’".l. : J

80005
Weight: 17,636 |b

100005
Weight: 22,000 |b

Tractor Trailer

36000V
Weight: 79,366 |b

36000V
Weight: 79,300 |b

TL-3 Small Car Speed: 62 mph Speed: 62 mph
Angle: 20° Angle: 25°

TL-3 Pickup Speed: 62 mph Speed: 62 mph
Angle: 25° Angle: 25°

TL-4 S.UT. Speed: 50 mph Speed: 56 mph

Angle: 15°

Angle: 15°

Tractor Trailer

Speed: 50 mph
Angle: 15°

Speed: 50 mph
Angle: 15°

|I®OWA.| DOT
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Index (p.1 of 3)

Section 1—Metal Tube and Channel Rails
Aluminum Rectangular 2-Tube Rail on Curb
Aluminum Rectangular 3-Tube Rail on Curb
Aluminum Round 3-Tube Rail on Curb
Aluminum Round 2-Tube Rail on Curb
Aluminum Half-Ellipse 1-Tube Side-Mount
Aluminum Safety Shape Rail
Aluminum Picket Rail on Curb
BR27C Flush-Mounted
Modified B-25 Series
Texas TBOHT
PennDOT PA
MN Type 3 Combination Railing
IL 2399 2-Rail on Curb
IL 2399 Side-Mounted
Washington DC Historic Retrofit
Wyoming 2-Tube Curb-Mounted Railing
Steel Round 2-Tube Rail on Curb

Section 1—Metal Tube and Channel Rails (cont.)

Steel Round 3-Tube Rail on Curb

Steel Rectangular 2-Tube Rail on Curb
Steel Channel 1-Rail on Curb

Steel Channel 2-Rail on Curb (Type 1)
Steel Channel 2-Rail on Curb (Type 2)
Steel Channel 2-Rail (no curb; Type 1)
Steel Channel 2-Rail (no curb; Type 2)
Steel Angle Rail (Type 1)

Steel Angle Rail (Type 2)

Steel Angle Rail (Type 3)

W-Beam on Steel Post

Metal Pipe Railing—Light Construction

Section 2—Vertical Face and Open Concrete Rails

lowa Concrete Block Retrofit

lowa Concrete Beam and Post (pre-2006)
lowa Concrete Beam and Post (2006+)
Open Concrete Bridge Rail (OCBR) (MIASH)

IOWA. | DOT
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Index (p.2 of 3)

Section 2—Vertical Face and Open Concrete Rails (cont.)
IBBR Separation Rail (MASH)

Section 3—Safety Shape and Single Slope Concrete Rails (cont.)
Sloped Face Rails under 32 in
Short Sloped Parapet on Curb

Vertical 27-in Separation Rail Section 4—Timber Rails
32-in Vertical Concrete Parapet Timber Rail Types 1 thru 6
42-in Vertical Concrete Parapet Section S—Thrie-Beam Rails (guardrail)
Texas T411 Aesthetic Concrete Baluster Thrie-Beam Types 1 thru 7
Texas FATT Section 6—W-Beam Rails (guardrail)
Aesthetic Precast Concrete Rail (US 30 Clinton) W-Beam Types 1 thru 3
Early 1900s Concrete Rails Section 7—Crash Cushions
Section 3—Safety Shape and Single Slope Concrete Rails QuadGuard
New Jersey Safety Shape QuadGuard Elite
TL-4 F-Shape Concrete QuadTrend
TL-5 F-Shape Concrete HEART
Low-Profile 22-in Separation Rail Smart Cushion
Single Slope Concrete 11 Degrees (Pre-MASH) Hex-Foam Sandwich System
38-in Single Slope TL-4 Rail (MASH) Section 8—Unlisted Rails: Procedures for Documentation

44-in Single Slope TL-5 Rail (MASH)

Single Slope with Setback Top
IOWA. | DOT
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Index (p.3 of 3)

Section 9—Barrier Rail Attachments
Acrylite Soundstop TL-4 Noise Barrier
MnDOT TL-4 Back-Mounted Bicycle Railing
Safety Shape with Combo Rail
Top-Mounted Bicycle Railing
Back-Mounted Bicycle Railing
Barrier-Mounted Fence Type 1
Barrier-Mounted Fence Type 2

Section 10—Barrier End Sections
F-Shape Barrier End for Guardrail
Single Slope Barrier End for Guardrail
Vertical-Face Barrier End for Guardrail
Steel-on-Concrete Barrier Ends
Concrete Barrier Sloped End Transitions (p.1 of 2)
Concrete Barrier Sloped End Transitions (p.2 of 2)
Steel-on-Concrete Barrier Sloped End Transitions

Section 11—Barrier Traffic Face Texture Guidelines
Concrete Form Liner Texture
Concrete Rustication
Integral Thin Veneer Brick

IOWA. | DOT



Section 1: Mletal Tube and Channel Rails

6 3/4"x
7 1/4"
post

Aluminum Rectangular
2-Tube Rail on Curb

Test Spec: unknown; unsuccessfully crash
tested to NCHRP 230in 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.O1 Code: S65

Notes: also known as the “lowa 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
10



Section 1: Mletal Tube and Channel Rails

Acceptable Variations:

Additional steel tubes
for pedestrian pass-
- through protection
| onsome bridges with
| sidewalks

(Stange Road over
loway Creek, Ames)

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 curbis irrel-
evant since metal railing height is compliant

Current MASH equivalency: unknown
AASHTO B.RH.O1 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

11



Section 1: Mletal Tube and Channel Rails

Acceptable Variations:

Vertical cast aluminum
‘ posts with bracing at
| back of mounting plate

4" O.D.
aluminum
tubes

cast
aluminum
post

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

12



Section 1: Mletal Tube and Channel Rails

Aluminum Round
2-Tube Rail on Curb

e Test Spec: unknown/not tested

e Railis not compliant with AASHTO Specifi-
cations for Highway Bridges 2.7.1 Vehicular
Railings (1" max. vertical misalignment be-
3 3/4!! O.D. tween rails on traffic face)

Current MMASH equivalency: unknown
e AASHTO B.RH.01 Code: 558

e Note: currently (as of 2023) in service on 10
cast bridges with design numbers dating from

aluminum 1958 to 1965
o W:\Highway\Bridge\MethodsSection\Barrie
post

rs\Rail Guide\2_Other Pre-MASH Rails Used
by DOT\Alum Round 2-Tube Rail on Curb

tubes

13



Section 1: Mletal Tube and Channel Rails

Aluminum Half Ellipse

=~ 71/2"+/- 1-Tube Side-Mount
| \\ | | : 6"X4 1/4||

e Test Spec: unknown/not tested

‘M | N - aluminum « Rail geometry is not compliant with AASH-
) rail TO Specifications for Highway Bridges 2.7.1
Vehicular Railings (inadequate parapet
= height, excessive space between parapet
and top rail, vertical misalignment in excess
71/2"x7" oV

; o Current MASH equivalency: unknown
aluminum AASHTO B.RH.01 Code: 557

Tee, bolted Note: this rail was part of Standards J5-1,
J5-2,and J6-1, dated as early as 1957, cur-

to back of rently (as of 2023) in service on 6 bridges

parapet and (incl. 3 within State Parks) with design num-
bers dating from 1972 to 1982.

deck edge

e W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\2_Other Pre-MASH Rails Used
by DOT\Alum Half Ellipse 1-Tube Side-
Mount

14



Section 1: Mletal Tube and Channel Rails

on g g Aluminum Safety

aluminum
post
assembly

Shape Rail

NCHRP 350, TL-4

Current MMASH 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, lowa; 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

15



Section 1: Mletal 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 MMASH equivalency: unknown
AASHTO B.RH.01 Code: |

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 builtin 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

16



Section 1: Mletal Tube and Channel Rails

Acceptable Variations: BR27C FlUSh-MOU ntEd

e AASHTO Guide Specifications for Bridge
Railings, PL-2 (equivalent to NCHRP 350 TL-
4; see 1997 FHWA Memo)

e Current MIASH equivalency: TL-4 based on
42" min. height and geometry (parapet 24"
min.), but strength may require verification;
HSS 4"x3" see NCHRP Report 20-07(395)

e AASHTO B.RH.01 Code: 892

Note: measured height must be 3’-6 min. at
all points on bridge

e Crash testreports: FHWA-RD-93-058, TRP-
03-325-15, M\DOT_Research_Report_R-
1397 315240 7

« Example locations: US 20 over lowa River, IA
100 over Cedar River, IA 98 over Des Moines
River, US 61 SB over Flint Creek

e W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\1_1997 FHWA Memo
Rails+NCHRP 350\BR27C Flush-Mount

-
i
o

Additional top
tube on sidewalk
side when used
as a separation
barrier

HSS 4"x4"

17



Section 1: Mletal Tube and Channel Rails

Acceptable Variations:

S 4
Additional tube on i ,,’? [

sidewalk side when
used as a separation
barrier

» A
AR P

> HSS 4"x3"

HSS 4"x4"

Modified B-25 Series

AASHTO Guide Specifications for Bridge
Railings, PL-2 (equivalent to NCHRP 350 TL-
4)

Current MMASH 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, M\DOT
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\WModified B-25 Series

18



Section 1: Mletal Tube and Channel Rails

Acceptable Variations:

Additional tube on
sidewalk side when
used as a separator

47/8"x8"
ellipse

Texas TBOHT

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 M\D
to MMASH TL-4in 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, 1-35 NB to US 30
WB Ramp H Flyover

W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\1_1997 FHWA Memo
Rails+NCHRP 350\TX TBOHT

19



Section 1: Mletal Tube and Channel Rails

Acceptable Variations: Pe nn D OT PA

MASH 2016, TL-5
e AASHTO B.RH.01 Code: 1185

e 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)

e W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\3_/MASH Era Rails_also see
MASH\PennDOT PA

=
~

G
&w\ 1" rods included

for pass-through
protection when
bicycles expected ——
in the roadway

20



Section 1: Mletal Tube and Channel Rails

Acceptable Variations:

HSS 10"x4"/{

/|

| (I-.35&IA5
‘ interchange)

HSS 12"x4"

(1-235, except
at 50th ST)

v

HSS
10"x4"

HSS
7IIX5|I

MN Type 3 Combina-
tion Railing

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

Current MMASH 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 M\ASH TL-
4in 2021

AASHTO B.RH.O1 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: IA5 and I-35 Inter-
change, I-235 overhead bridges, 1-235 ML
over Des Moines River

W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\1_1997 FHWA Memo
Rails+NCHRP 350\\W\N Type 3 Combo Rail

21



Section 1: Mletal 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
W6X25 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

e Crashtestreports: FHWA-RD-93-058

« Examplelocations: IA 14 over Red Rock
Reservoir

o W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\1_1997 FHWA Memo
Rails+NCHRP 350\IL 2399 2-Rail on Curb

HSS 8"x4"

HSS 4"x4"

22



Section 1: Mletal 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

W6x25 1393

e AASHTO B.RH.01 Code: 892

HSS 8"x4"

e Note: measured height must be 2°-8 min. at
" 1
HSS 67x4 all points on bridge

e Crashtestreports: FHWA-RD-93-066

« Example location: IA 3 over Branch 19, Po-
cahontas County Design No. 118

o W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\1_1997 FHWA Memo
Rails+NCHRP 350\IL 2399 Side-Mount

23



Section 1: Mletal Tube and Channel Rails

Washington DC
Hss 12"xg" Historic Retrofit

e« NCHRP Report 230, PL-1 (equivalent to
NCHRP 350 TL-2; see 1997 FHWA Memo)

o Current MASH Equivalency: unknown
e 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

e 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+tNCHRP 350\wWash DC Hist Retrofit

24



Section 1: Mletal Tube and Channel Rails

Acceptable Variations: W\./O[T“ng 2-TU be CU I‘b
-Mounted Railing

e NCHRP 350 TL-3;(see 1997 FHWA Memo)

e Current MIASH equivalency: Unknown; TL-3
compliant based on height and strength,
but rail geometry has been assessed as not
satisfactory; see NCHRP 20-07(395)

11 1"
HSS 6"'x2 « AASHTO B.RH.01 Code: 3503

e Note: measured height must be 2°-5 min. at
all points on bridge

e Crash test reports: Project BR-NBIS(003)
Research Report 0368-1, FHWA-RD-96
Project No. 472610-4

« Examplelocations: Grand Ave over NVILK
Pkwy, Geo. Washington Carver over Rac-
coon River, MILK Pkwy over Des Moines Riv-
er, Grand Ave over Des NMoines River

o W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\1_1997 FHWA Memo
Rails+NCHRP 350\WY 2-Tube on Curb

2 in. Dia. pipe

VN

SS cables

This modification to a combination traffic and
pedestrian railing is allowed only for low
speed and low traffic volume conditions; see
Des Moines city bridges over DM River

25



Section 1: Mletal Tube and Channel Rails

1'-2+4/-

31/2" 0.D.
pipe

4" O.D. pipe

W5x16
post

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 MMASH 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
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Section 1: Mletal Tube and Channel Rails

I 5" dia. pipe
"’

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 MMASH 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 builtin 2004

Example location: lowa Hwy 1/Burlington
Street over Ralston Creek, lowa 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

27



Section 1: Mletal Tube and Channel Rails

5"x2" steel
tubes

7IIX3|I
cast iron
post

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 thereis in-
adequate setback distance to the support
posts and strength of malleable iron cast
posts is unknown

Current MMASH 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: lowa 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
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Section 1: Mletal Tube and Channel Rails

10" channel

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.O1 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
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Section 1: Mletal Tube and Channel Rails

6" bent
channel

6"x3 1/2"
channel

W5x16
post

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 MMASH 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 1-80

W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\2_Other Pre-MASH Rails Used
by DOT\Steel Channel 2-Rail on Curb\Type 1
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Section 1: Mletal Tube and Channel Rails

6" bent
channel

4" bulb
angle

W5x16
post

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 MMASH 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
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Section 1: Mletal Tube and Channel Rails

steel
channel
rails

W post

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.O1 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\WMethodsSection\Barrie
rs\Rail Guide\4_Pre-MASH Rails usedinIA
by others\Steel Channel 2-Rail
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Section 1: Mletal Tube and Channel Rails

steel
channel
rails

steel
channel
post

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: |

Note: similar rails with light steel construc-
tion are likely to receive the same B.RH.0O1
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: Mletal Tube and Channel Rails

Steel Angle Rail (Type 1)

e Test spec: unknown/not tested

e 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

steel angles

o Current MASH equivalency: unknown
e AASHTO B.RH.01 Code: |

« Note: similar rails with light steel construc-
tion are likely to receive the same B.RH.O1
code

timber curb _

« Example location: State Park road over
or no curb stream, Cold Spring S.P,, Cass County (built
ca. 1900)

e 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: Mletal Tube and Channel Rails

| [ -y
Y

S

|

Ny
S

steel
~—> angles
welded
to truss

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 misalignmentin
excess of 1"); strength unknown

Current MMASH equivalency: unknown
AASHTO B.RH.01 Code: |

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: Mletal Tube and Channel Rails

Steel Angle Rail (Type 3)

e Test spec: unknown/not tested

e 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

steel angle or tee

o Current MASH equivalency: unknown
steel angles AASHTO B.RH.01 Code: |

‘] e 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

’1 receive the same B.RH.01 code

« Example locations: local road (190th St)
over Des Moines River, Humboldt County,
built 1911

e W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\4_Pre-MASH Rails used inIA
by others\Steel Angles—Various
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Section 1: Mletal Tube and Channel Rails

VW-Beam on Steel Post

e Test spec: unknown/not tested

e Rail geometry may be compliant with
AASHTO Specifications for Highway Bridg-
es 2.7.1 Vehicular Railings, however height
W-beam rail must be checked, no parapet is present,
possible excessive space between deck and
W-beam rail, possible excessive distance
between posts; strength is unknown

o Current MASH equivalency: unknown
steeltee, . AAsSHTOB.RH.01 Code:|

ang|e or o Notes: newer installations with heavier
posts such as W sections and with short

channel 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.

e W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\4_Pre-MASH Rails used inIA
by others\Ww-Beam on Steel Post
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Section 1: Mletal Tube and Channel Rails

lightly
constructed
metal pipe or
tube railing

parapet
less than
24" tall or

no parapet

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: |

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: Mlemorial Drive over
Braddy Creek, Marshalltown, Marshall Co.

W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\4_Pre-MASH Rails used inIA
by others\Metal Pipe Railing Light Con-

struction
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Section 2: Vertical Face and Open Concrete Rails

AcceptabIeIVariations: IO\Na ConCFEte BlOCI‘(
| [ — U Retrofit

LY

e« 1989 AASHTO Guide Specification for
Bridge Rails, PL-2 (equivalent to NCHRP 350
TL-4; see 1997 FHWA Memo)

o Current MASH equivalency: TL-3 for height
and geometry; design check required for

para pet strength
e AASHTO B.RH.O1 Code: 892

e 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

curb . Crash test reports: TRP-03-15-88, TRP-03-
19-90

o W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\1_1997 FHWA Memo
Rails+NCHRP 350\lowa Conc Block Retrofit

2'-8 min.

|t

Full Face
Retrofit

——— Height
Extension
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Section 2: Vertical Face and Open Concrete Rails

L

Acceptable Variations:

1'-3

T~

lowa Concrete Beam
13 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.O1 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\lowa Conc Beam and Post
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Section 2: Vertical Face and Open Concrete Rails

lowa 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
-2in 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\lowa Conc Beam and Post
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Section 2: Vertical Face and Open Concrete Rails

Open Concrete Bridge
Rail (OCBR) (MASH)

e MMASH 2016 (TL-4)
e AASHTO B.RH.01 Code: 1234

» 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

e Crash testreports: TRP-03-406b-24

e W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\3_/MASH Era Rails_ also see
MASH\OCBR Beam and Post
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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: 202

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, itis 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
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Section 2: Vertical Face and Open Concrete Rails

Acceptable Variations: Ve I‘tica| 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.O1 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
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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)

o Current MIASH equivalency: TL-3 for height
and geometry; design check required for
strength

¢ AASHTO B.RH.01 Code: 892

e 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); lowa 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

e Crashtestreports: FHWA-RD-93-058,
FHWA-RD-93-062

o W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\1_1997 FHWA Memo
Rails+NCHRP 350\32-in Vertical Parapet

Acceptable Variations:

Shallow traffic Non-traffic-side
face rustication treatments such
and texture are as projections,
acceptable if rustication or
within limits texture have no
i prescribed by effect on crash
lowa DOT performance or

B.RH.01 code
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Section 2: Vertical Face and Open Concrete Rails

Acceptable Variations:

Non-traffic-side
treatments such
as projections,
rustication or
texture have no
effect on crash
performance or
B.RH.01 code

10" min.

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
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* Top-mounted

Section 2: Vertical Face and Open Concrete Rails

Acceptable Variations: Tean Tq-l 1 AESthEtiC
Concrete Baluster

allowed only with ":‘ : e ° NCH RP Report 350, TL-2

approval

o Current MASH equivalency: TL-2 for height
and geometry; design check required for
strength; see updated MASH TL-2 version
for future project applications

e AASHTO B.RH.01 Code: 3502

e 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 BDMW for guidance; top-mounted
pedestrian railing attachments are allowed
only in low speed conditions and with lowa
DOT approval; Texas C411 42-in version is
also acceptable for use with similar re-

strictions to those listed in BDMW for T411
o Crash test reports: FHWA/TX-98/1804-3

o W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\1_1997 FHWA Memo
Rails+NCHRP 350\TX T411 Aesth Baluster
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Section 2: Vertical Face and Open Concrete Rails

Texas F411
1'-51/2 . NCHRP Report 350, TL-4
le >
/ o Current MAASH equivalency: TL-4 based on
stability/height and geometry, but not

strength; see updated MASH version for TL
-4/TL-5 under name "C412"

e AASHTO B.RH.01 Code: 3504

» Note: measured height must be 3’-6 min. at
all points on bridge

e Crash testreports: FHWA/TK-03/4288-1,
FHWA/TX-05/9-8132-P7

« Example locations: US 20 & Southwest Ar-
terial Interchange, Dubuque Co. Designs
116,717,817

o W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\2_Other Pre-MASH Rails Used
by DOT\Texas F411

Elevation

LT

-
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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 M\wRSF 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
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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 MMASH equivalency: unknown
AASHTO B.RH.01 Code: SO0

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

Acceptable }Jari?tions: | New JEI‘SE\./ SafEtV
| 2o Shape

e« NCHRP Report 230, TL-4 (equivalent to
NCHRP 350 TL-4%; see 1997 FHWA Memo)

o Current MASH equivalency: TL-3 for height
and geometry (proven through testing); de-
sign check required for strength

e AASHTO B.RH.01 Code: 2304

it e Note: measured height must be 2°-8 min. at
RSN all points on bridge; note the dimensional
differences in the traffic face compared to
the F-Shape

e Crash testreports: FHWA-RD-93-058, TRP-
03-177-06, TRP-03-178-06, NCHRP Project
22-14(3)/web-0nly Document 157 (*failed
2019 re-test of 32-in NJ Safety Shape to
NCHRP 350 TL-4 with a single unit truck)

o W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\1_1997 FHWA Memo
Rails+NCHRP 350\TL-4 NJ Safety Shape Rail
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Section 3: Safety Shape and Single Slope Concrete Rails

9.5" TL-4 F-Shape Concrete

e NCHRP Report 350, TL-4 (see 1997 FHWA
Memo)

Acceptable Variations:

| g 25"

e Current MASH equivalency: TL-3 for height
and geometry; design check required for
strength

e 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.

e Crashtestreports: FHWA-RD-93-058

o W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\1_1997 FHWA Memo
Rails+NCHRP 350\TL-4 F-Shape Rail

Non-traffic-side
treatments such
as projections,
rustication or
texture have no
effect on crash
performance or
B.RH.01 code
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Section 3: Safety Shape and Single Slope Concrete Rails

Acceptable Variﬂations: TL-S F-Sha pe CO”CFEte
= . |,5">|3'5|: 82} « 1989 Guide Specifications for Bridge Rail-

I ings, PL-3 (equivalent to NCHRP Report 350
TL-5; see 1997 FHWA Memo)

e Current MASH equivalency: TL-5 for height
and geometry; design check required for
strength

e AASHTO B.RH.01 Code: 893

e 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.

e Crashtestreports: FHWA-RD-93-058,
FHWA-RD-93-068

e W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\1_1997 FHWA Memo
Rails+NCHRP 350\TL-5 F-Shape Rail

Non-traffic-side
treatments such
as projections,
rustication or
texture have no
effect on crash
performance or
B.RH.01 code
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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 1-235,
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)

o Current MASH equivalency: TL-4 for height
and geometry; design check required for
strength

¢ AASHTO B.RH.01 Code: 892

e 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

e Crashtestreports: FHWA-RD-98-43

« Examplelocation: US 6 Broadway Viaduct
in Council Bluffs, Pott. Co. Design 210

e W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\1_1997 FHWA Memo
Rails+NCHRP 350\Single Slope Conc 11 de-
grees

6"+ (for 2'-8 height)
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Section 3: Safety Shape and Single Slope Concrete Rails

73/8" 95/8"

38-in Single Slope TL-4
Rail (MMASH)

MASH 2009, TL-4

See also Mlethods MASH folder of barriers
approved for lowa

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 MVASH equivalency: TL-5

See also Mlethods MASH folder of barriers
approved for lowa

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

e NCHRP Report 350, TL-5

e 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

e AASHTO B.RH.01 Code: 3505

e 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)

e Crashtestreports: TRP-03-194-07

« Example locations: 1-80 median bridge rails
through Coralville and lowa City, I-80/1-380
interchange median bridge rails

o 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: 548

Note: historical usage was as a separation
rail mounted to a curb or raised sidewalk

Example location: IA 48 over Red Oak CRin
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: |

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

o 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

e 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

8" dia. rail
with steel
plate

« Examplelocation: Backbone S.P., Delaware
County (retrofit rail, pre-2010)

e 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

e Railis not compliant with AASHTO Specifi-
cations for Highway Bridges 2.7.1 Vehicular
Railings (insufficient overall height);
strength unknown

e AASHTO B.RH.01 Code: |

e 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

timber
post

timber
rail

« Example location: Canyon Rd over Pease
Creek, Ledges S.P., Boone Co. (pre-2010)

e 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

e Test Specification: unknown/not tested

iy e e Rail is not compliant with AASHTO Specifi-

111 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: O

« Note: rails with similar light dimension lum-
ber construction will likely receive the same
B.RH.01 Code

« Examplelocation: 410th St over Lost
nominal Branch Creek, Lucas Co.

. . W:\Highway\Bridge\MethodsSection\Barrie
dlmenSIOn rs\Rail Guide\2_Other Pre-MASH Rails Used
lumber by DOT\Timber Rails—Various
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Section 4: Timber Rails

Timber Rail Type 5

e « Test Specification: unknown/not tested

e Rail is not compliant with AASHTO Specifi-
cations for Highway Bridges 2.7.1 Vehicular
Railings (no curb or parapet); strength un-
known

e AASHTO B.RH.01 Code: O

« Example location:

inal » Note: rails with similar light dimension lum-
nomina ber construction will likely receive the same

dlmenS|On B.RH.01 Code

lumber o 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

e Test Specification: unknown/not tested

e 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

e AASHTO B.RH.01 Code: O

e Note: rails with similar light dimension lum-
ber construction will likely receive the same
nominal B.RH.01 Code

dimension « Example location: bridge No. 225450 over
RR, Lucas Co.

o W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\2_Other Pre-MASH Rails Used
by DOT\Timber Rails—Various

lumber
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Section 5: Thrie-Beam Rails (guardrail)

k! 4

6 Posts at 1/4 spacing I—\

-1

I-i%”

1% \ [ {

[3 10"X10" post

12' 6" of nested
Thrie beam

PLAN VIEW

Installation Line

Extanzion of Bridgs Curb Lune

A\

Washers on bolts |

GENERAL NOTES

The intent of this plan 1s to show the installation of the
Standerd Tronsition Section. This section includes 2 - 125" olemets
of Thein Boom Guordreil Mestediond & "W 1o Thrie Beam Tronsition
Section. Refer to Tabulations of Steel Beom Guardrail Instollation
ond applicable Standerd Road Plans for sdditional details regarding
paynent for and nstallation of quordrail.

Hori1zontal and vertical aligwment of the guardrail shall be
odjusted to a smoothly curved line with no abrupt changes.
Exact details of the installation shall be as directed by the

anginesr,
fry materials not specificelly detarled hereon shall be in sccor-

dance with other appropriate Standerd Rosd Plans as well os
current Stondard Specificetions.

Washers shall be mode of steel and shall meet the dimensional
requirements of ANSJ B27.2 Type “#" plon woshers.

Thrie-Beam
Type 1

e Test Specification: unknown
e« AASHTO B.RH.02 Code: 588
e 31”or32” mounting height
e 12’-6 nested Thrie-Beam

~—ISymmetrical
transitions

q Standsrd Transition Saction [STS ) 1B.75'

63
\ 12-6"12 Afhm Beam Sections Nested ) LW o Theia Bean lrmslhé

Contract tems Tor The Standerd Tramsition Section ore:

Formed Steel Theie Beam Guardral (3125 lineer ft. °
Beom Guardroil Fost I6),

3 10”"x10” posts
e 6 postsat3’-1 1/2” spacing

Bogin Porsbolic or Circuler Grvo Price bid Tor Contract 1tems shall be comsidered full conpensation

for furmshing all necessary materials end mstalling quardrail as
nchcated herson,

« Symmetrical transition

Formed Steal Thrie Beom Guordrail

“¥" 1o Thrie Basm Trarsition Section refer to
Standerd Rood Plan RE-ZB. [ ]

Washers on bolts; if no
washers on bolts, see Thrie-
Beam Type 2

(3) Formed Stesl "W Beam Guerdrosl

(4) 10" X 107 Wood Post I6'-E" long) with Spacer Black
= (5) B"% B” Wood Post 156" long) with Spacer Block

(£)

B" X B" Wood Post (60" long) with Spacer Block

ELEVATION Mastad Stasl
>>___ e fone e W:\Highway\Bridge\Method
Washer detail | : : :
, % \ / sSection\Barriers\Rail
_ 14> o Q / Jowa Demartment of Transportation Guide\6_Guardrails from DB
\ | =] Hlghway Divlslon
| <€—31" mounting height; '

NN

e B.RH.02 Code S88 ™~

32" allowable

e

1)/ 1w

IE STANDARD TRANSITION SECTION
M
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Section 5: Thrie-Beam Rails (guardrail)

rr&.’nr\l. lfl‘ﬁ”\"\"!\f HUi\f‘Jr‘}Ibl“‘AT!U:V Th ri e_ B e a
12.5" elements of Thrie Beom Guudrﬁltﬂeﬁod]mdn W-Beam
| | | ..—Q ’ J | to Thrw llum Tm:num Saction. Refer to Tabulotions of Stesl T e 2
Beam G and licable Standord Road Plans
for odditional details regarding pay for and installation of Vp
- -
Horizontal and verfical alignment of the guardrailshall be odiusted = ;
: 4 S g g . Test Specification: unknown
________________________________ e ———_— of the i shall b os by the Engineer.
) anes with ‘bt pproprine Standord Reod Plank os wallos e AASHTO B.RH.02 Code: S96
4" of ot -Q = Imatallotion Line current Standard Specifications.
PLAN VIEW e of B Gt e bt sy oo w0 b et 3177 or 32" mounting height
et e S (5151 78 ContrctHoms for the Stondard Tronsifon Secton e 12’-6 nested Thrie-Beam
ransition Section ) mﬁmmﬂm;n Guardrail 31.25 Iinowfoef}
w/—{No washers e 31710"X10" posts
5-3"
G612 - 126" Thrim Lioms 1 “H” o Thein o tion o n Par. e or Circular Curve o & J o -
S e e T e et QITININIUIEIIL | . 6 posts at 3-11/2% spacing
g Formed Stesl W-Bsam Guardrall; Reter fo Standord Rood RE-1ZA.
10" 1 10" Wood Post (6'-0" long] with Specer Block. . ..
() x " Wood P 40" o it Sy Bk o Symmetrical transition

e No washers on bolts; if
washers on bolts, see Thrie-

ELEVATION Beam T\/pe 1
) e Nowasher | o W:\Highway\Bridge\Method
1 . - . o
3§ - sSection\Barriers\Rail
p <§ N / WK owa bepariment of Tt Guide\6_Guardrails from DB
I | -’ lopme
\\\ | STANDARD ROAD PLAN | RE-68 |
e 2 o = =
SECTION A-A BRH02 COde 896':;::: smgz% ?;i%fﬁmsgg}m

-
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Section 5: Thrie-Beam Rails (guardrail)

[ ]
“m% LR eN | ek | 1-eRT  3-1 3-1% <t e [ o —— h rl e_ B e a rn

| @.j ‘ ‘ Details indicated hereon are for the installation of the Steel
i
|

Beam Guardrail Transition Section. This section includes (2)

‘ 12.5" elements of Thrie Beam Guardrail (Nested) and @ W-Beam
to Thrie Beam Tronsition Section. Refer to Tabulations of Steel V p e
Beam Guardrail installation and applicable Standard Road Plans
_ for additional details regarding payment for and installation of
"""""""""""" Tt guardrail.

L 1 1 | e T T L S S o e T yemm o
| I
~ g 7 Horizontal and vertical alignment of the guardrail shall be adjusted -
6 pOStS at /s I to a smoothly curved line with no obru\:)' changes. O NCH RP 350[ TL 3
spacing @__,
12.5" nested thrie PLAN VIEW I (] AASHTO B-RH.OZ COde: 3503
beam symmetric
—————  Standard Transition Section (STS) 18.75" transition ” - o
j ect e 31" mounting height
Formed Steel Beam Guardratl 81d [tem Length) ) - ;2 Formed Stesl Thrie Beam Guordrail; refer to Standard Road Plan RE-128
12.5° 6.25' I\/g/ W-Beom to Thrie Baom Tronsifion Secfion; reder to Stondard Rood Plan RE-28. ’ .
\] 2 - 125" Thrie Beam Sections Nested) W-Beam to Thrie Beam Transitiop Secticn W-Beam Guardrail kj) Formed Sten! W-Beam Guardrail; Refer to Stondord Rood RE-12A ° 1 2 _6 n ESted Th rl e_ Bea m
= S A B R i Ik . (4) 6" x8" Wood Post 7"-0" long) with Spacer Block
A (5) & x8" Wood Post (6-0" long) with Spacer Block .
o) = () S i i @ 34" round holes in Wood Post and Spacer Block ° 6 pOStS at 1 ’-6 3/4 " S paC| n g
N\ —® (7)  A17' posts shellbe marked with 1) the postlength ond 2) the supplier or
= A4 P, = X o o o ~ manufacturer .
== « Symmetrical transition
St . —= . —_——

”W\[r::‘\.l“ I ll 7Wlijl;itﬁ\%]‘;:i“\‘MM‘MH-H I I H‘HH TITT I I I I i B'RH.OZ COde: 3503 * NO WaSherS On b0|ts
ELEVATION N D e W:\Highway\Bridge\Method

31" mounting / Note

-1-10d Galvanized Natl per o 6 £ For detatls of ratl el t, attachment bolts i i .l
li 77%" ?\ + _ﬂ F%” muc; \\ft: s:lxoce ;Ils aen’;e:uts. and p’::{‘ backfill S SECtI 0 n\ B a rrl e rS\ Ra I
(18" I;%,, LT T 5
{ % I I

5 R requirements see Standard Road Plan RE-12B. G u i d e\6_G u a rd rai |S from D B

== Thrie Beam

Guardratl ———

height / post to hold spacer block <T\)
) S > T
7% | N
Fsraet | L oo o e
31" ::::::‘::;l 6-0" .
Mounting - } [ or \
Height | T / T 70 70" &
% ole %" Bot—— /|2 Min- "i lowa Department of Transportation
i -
| 10:1 Siope
|

B |

Highway Division
i [

STANDARD ROAD PLAN | RE-68

Retnforced Bridge Approach

~Lom, |
Section or Shoulder o S B SEST B ) T T Tt Dok TR
~ f‘e%pe ¢ ’{ I o / Meets NCHRP Report 350, TL-3. 5
NG i }4— - ]»47 ” / :
- W-Beam to Thrie Beam / D a ﬁh REVISION DATE

\ " Transition Section —— AFTROVED B DESICIPAE 113005 ENGINEER 10-02-01
w Front View Stde Vie:
LAPPING SEQUENCE STEEL BEAM GUARDRAIL

STANDARD TRANSITION SECTION
SECTION A-A POST AND SPACER BLOCK DETAILS AT LOCATION A (STS)
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Section 5: Thrie-Beam Rails (guardrail)

{Bor 0posts at 178 spacing | e — e Ta =R e =EIn

Bridge End Dralns abut 8).
BTS© BTS BTS 8T8  BTS BTS B8BTS BTS BTS BTS ae poskis)
Post

Past Post Post Post Post Post Post  Post
#T #5 4 #
© H, @ Guardrail mounting helght al barrier connection s 32 I e 4
Xl inches. Transition guardrall mounting height down to 31
“ inches over the length of the Barrer Transition Section.

#1312 #11 #10 #0 #8
(2) Possibla curb. Sea project plans.

A A A

- ECsT =
@-r | (3 Depending on end anchor type, BTS Post #13 may be e MWMASH 2009: TL-3
26" Nestod Thre Bom I | o . eliminated o modiflad. See BA-202.

Transitlon Section

12.5' of nested PLAN . e AASHTO B.RH.02 Code: 1103
Thrie Beam 6'3" single ply thrie Asymmetric ) - _
ﬂbeam Transition e 31” mounting height
Barrior T Section (8TS) 2
Y% 10 spaces @ 1-6f" = 15:7 W 3 spaces @ 9-1} = 0-4f e 12’-6 nested Thrie-Beam
2@ _?_3‘;.@ , ) .
Ve = o e 6'-3single-ply Thrie-Beam
H.jw“_ T et Elevation
i St S e 9o0r10 posts at 1'-6 3/4”
: ll | - ! Possible Contract Item: SpaCing
: : | : ) Steel Boam Guardrail Barrier Transltion Section . .
U Matarsls incuded n e Convact ° Asymmetrlcal transition

{B) 6" x 8" x 7-0" posls

rorpess ' o rene ! (06 e 12 1 bkt « W:\Highway\Bridge\Methods

ELEVATION {1) Asymmetrical Transitlon Section

gj;?ﬁi;}mm'ém@' Section\Barriers\Rail
prov ts, nuis, end washers - o
Jodnan Refr 1 BA-200 for uarirl components Guide\6_Guardrails from DB
A ot oo of 119 12-5" sbtuons and the o-3° sacon os.
i 3?:00‘:1: 81 8 S al g:1:] as
31@ 31:::: =p a1|-®§===:=)
Mo 7 o N lowa Department e
of Transportation
%1 ! %-' ot L)
‘—k—- X = STANDARD ROAD PLAN|-BA-201.
ge Approach Bridge Appronch S ]
Section or Shoulder Sectlon or Shoulder REVISIONS: mﬂ m:n::”H“ & & an Shest 1.
AN P
SECTION A-A SECTION B-B | CEES
'B.RH.02 Code: M103 | .
. . . BARRIER TRANSITION SECTION
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Section 5: Thrie-Beam Rails (guardrail)

I
3

BTS\J BTS BTS

Post  Post  Post

#15 #14 #13
, O

BTS BTS
Post Posl

@
— 126" Nested Thrie-Beam %»Lo 3" Thrie-Beam Ji 0-3" Asymmetiical ——L——— 126" Nested W-Beam

32
Mounling
Helght

10 spaces @ 1'-6%“ = 15‘-7%'

Barrier Transition Section (BTS) 37.5'

Transition Section

At Bridge End Drains, cut Scour Protection (Scourstop and
TRM) or remove rock as required to place post(s) such that
Bridge End Drains abut posl(s).

@ Guardrail mounting height at barrier connection is 32
inches. Transition guardrail mounting height down to 31
inches at BTS Post #3.

(2) Possible 4 inch sloped curb. See project plans.

@ Depending on end anchor lype, BTS Post #15 may be
eliminated or modified. See BA-202.

12.5' nested
/_ beam

W-

131 IERANRE 4
%)

7-0" Posts I

LT

QT HIIIIIIIIIIlIIIlIlI T T

4 spaces @ 313" = 12-6" IPS._:,,,. i

e

Mounllng
Helght Ground
i / Elevation

34 EUNRRREARRRARRANN |55 DNNERRRRRANARRAN, Ll

Mounting
Height

Bridge Approach
Saction or Shoulder

SECTION A-A

ELEVATION

[
6'-0" Posts !

Mounting
Height

Bridge Approach
Seclion or Shoulder

SECTION B-B

B.RH.02 Code: M143

Possible Contract ltem:
Steel Beam Guardrail Barrier Transition Section

Malerials included in the Contract Item:
(9) 6" x 8" x 60" posts
(6) 6" x 8" x 70" posts
(12) 6" x 12" x 19" blockouts
(3)6"x12"x 14&" blockouts
(1) Asymmetrical Transition Section
(2) 12'-6" Thrie-Beam rail sections*
(1) 63" Thrie-Beam rall section*
(2) 12'-6" W-Beam rail sections
Approved bolts, nuts, and washers
Refer to BA-200 for guardrail components

* One 18'-9" Thrie-Beam rail section may be substituted
for one of the 12'-6" sections and the 6'-3" section as
shown

@IOWADOT [ L=
STANDARD ROAD PLAN|- SA"201

REVISIONS: Added 126" of nested W-Beam.

APPROVED BY DESIGH METHODS ENGINEET

STEEL BEAM GUARDRAIL
BARRIER TRANSITION SECTION

Thrie-Beam
Type 5

e MMASH 2009, TL-3

e AASHTO B.RH.02 Code: 143
e 317” or 32” mounting height

e 12'-6 nested Thrie-Beam

e 6'-3single-ply Thrie-Beam

e 12’-6 nested W-Beam

e 9o0r10 posts at 1'-6 3/4"
spacing

o Asymmetrical transition

o W:\Highway\Bridge\Methods
Section\Barriers\Rail
Guide\6_Guardrails from DB
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Section 5: Thrie-Beam Rails (guardrail)

BTS BTS BTS BTS BTS BTS BIS BTS BTS B8BTS BTS BTS

5 s L]
412 e g At Brldge End Dralns, cut Scour Protection (Transition Mat I I l r I e -— B e a I I l
L " and Turf Relnforcement Mat) or remove rock as required to

Post  Post  Post  Post Post

#15 #14 #13 ' Ty

ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ place postis) such that Brldge End Dralns abut pest(s),
— = =1 ____A% —~

(1) Guardrall mounting helght &t barrler connectlon and posts I e 6
5-15 Is 34 Inches, Guardrall mounting helght at posts 1-3
ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ot
PV=102 for curb and runout detalls,
: =} e MASH 2016, TL-3

:: Posslole £ Inch sloped curb, See project plans, Refer to

& st
126" Nested Thrle-Beam 63" Thrle-Beam metrical

¢ AASHTO B.RH.02 Code: M\\193
pnting Feignt ransiton e 34” mounting height
e 12'-6 nested Thrie-Beam

e 6'-3single-ply Thrie-Beam

{ JULNRNN (001 N RTHRRRHEN RN 01 JRRTRRN T I — _ F'Dsglvlelgcﬂtracel ltem: S A
() (2) E tee| Beam Guardrall Barrler Transltlon Sectlon, BA- ’
I [T Y I R I I [ | I I I [ (] y = = m
I (R T T R I [P | I I ] [ (] ® 12 6ne5tedWBea
i i i I I i i i I i i i 1 I i Materlals IncludcdllntthnnwadIlcm:
[N [N [N [} [} [N [N [N [} [N [N [N [ (] [ Steel Post Option:
I I [T I [P | I I ] [ (] (9) WEx8 x 6-0" posts
[N T 1 Y O 1 Y TR A [N [N i 1 0l {6) WEx3 x 7-0" posts e 90r10 pOStS at 1’-6 3/4”
: : : : : : : : : : : : || H H B || || || | - (12) 6" x 12" x 16" blockouts
(3) 8" x 12" x 14" blockouts e
ILJ ILJ ILJ ILJ !._: ILJ Woed Post Option: SpBClng

19) 6" x B" x 80" posts
o — P e
I 0" Posts 1 6-0° Posts 1 ) 6" x 12" x 19" blockouts 1 141
(3]%"x12"x14"blockouts o S\/mmetrlcal tran5|t|0n
(1) Symmetrical Transition Section
ELEVATION (2) 125" Thrle-Beam rall sectlons*
(1) 6-3" Thle-B Il sectlon® o H H
() 12-6' Weseam ral sacions o W:\Highway\Bridge\Methods
 Rail Elments —. Approved bolts, nuts, and washers

—— = ) \ Refer to BA-200 for guardrall components Section\Barriers\Rail

= E: :I . = * One 189" Thrle-Beam rall section may be substituted

NEAREST :: = = ::II gﬁ:\‘:: of the 126" sectlons and the 6'-3" sectlon as G u i d e\6_G ua rd rai |S from D B

TRAFF|C

REVISION

—1| | MODIFIED[= L=

_ e = = || [STANDARD ROAD PLAN| BA-209

MODIFICATIONS; REW
NEAREST
TRAFFIC

APPTICVE D B D SIS W THO0E ENGINEER,

STEEL BEAM GUARDRAIL
BARRIER TRANSITION SECTION

B 5 RH £ 02 COde M 1 93 (MASH TL-3, 34" mounting helght)

LAPPING PROCEDURES
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Section 5: Thrie-Beam Rails (guardrail)

L]
At Bridge End Dralns, cut Scour Protectlon (Transltlon Mat -—
and Turf Relnforcement Mat) or remove rock as required to

place post{s) such that Bridge End Dralns abut post{s),

= "¢ =
\ 1) Guardrall mountlng helght at barrler connectlon |s 32 I e ;
Inches, Transltlon guardrall mounting helght down to 31

inches at BTS Post #3.

o)

(Z) Posslble 4 Inch sloped curb, See project plans, Refer to

e _____% PV-102 for curb and runout detalls, A N\ASH 2009, TL—2
¢ AASHTO B.RH.02 Code: M\112
e 32” mounting height
e 3'-11/2” nested Thrie-Beam
—{T : __i\ a1 (1
i e 12’-6 nested W-Beam

Barrler Transltlon Secon (BTS) 21-107"

4 spaces @ 3-11" = 126" 53" LT —

3z
Mounting m
Helght

T T R T T T T
@

£/

e 4 postsat3’-1 1/2” spacing

Posslble Contract Item!
Steel Beam Guardrall Barrler Transllon Sectlon, BA-221

[} [} [
[} [} [
[} [} [
[} [} [
[} [} [ . )
[} [} [
[ (8] [N Materlals Included In the Contract ltem: ® Asvmmetrlcal tranSItlon
Steel Post Optlon;
(5) WBx9 x 6'-0" posts . -
(2) 6" x 12" x 19" blockouts [ °
| @12 x 19 bickout W:\Highway\Bridge\Methods
I &'-0" Wood or Steel Post: 1 Woed Post Optlon: 1 1 1
(5)6" 8" x6.0"posts Section\Barriers\Rail
ELEVATION (2) 6" x 12" x 19" blockouts
(3) 6" x 12" x 14" blockouts H H
(1) Asymmetrlcal Transltlon Sectlon G U I d E\G G U a rd ra I IS from D B
(2) 313" Thrle-Beam rall sectlons -
(2) 12'-6" W-Beam rall sectlons
Approved bolts, nuts, and washers

== == Rall Elemenis —
= = — /_ \ Refer to BA-200 for guardrall components

NEAREST F: - - ::I|
TRAFFIC

REVS|ON

@IOWADOT [~ o=

e S = STANDARD ROAD PLAN] DA-22f

1#] o] fo

g

]
o

REVIZIONE; Ravlad curb note,

[
0
0
‘

NEAREST
TRAFFIC ™ Ciwt i
APPROVED BY DES|GN ME THOOS ENGINEER
LAPPING PROCEDURES STEEL BEAM GUARDRAIL

B.RH.O2 Code: M112 | * e
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Section 6: W-Beam Rails (guardrail)

End anchor

TH VAR

(Yl

GENERAL NOTES:

Details are indicated hereon tor the narmal installation of gwm rail at pridge

approaches. Refer in the Standard Road Plans indicated for additional details of

Nmmﬂmrﬂlhlﬁ'lmw“h‘h ancher section. Refer
of Guard Rail for compiete data regarding specific

5 posts @ 3'-1 1/2 |

Imh

Appropriate ad|ustment In method of installation shall be made at the direction

of the Enginssr for curvad roadway, skewsd bridges or other conditions not shewn.
Horizentai and vertical slinement of the guard rail in the ares immediately adjacent
to the bridge shall, where necessary, be adjusted io a smoothly curved line with
no srupt changes. Exact details of the instaliation shall Se as directed by the
Enginesr,

Guard rail instaltations shall be simitar at both ends of bridges for two-way traffic,

Three 10"X10"

//]’f_ posts

Guard rail shall be placed only st the approach end of bridges for ona-way traffic.

Price hll lol‘ conlract items shall be considercd Ilm wtw!miim
g all materiais and

—

for B
2 indicated hereon.

ALINEMENT OF MEDIAN FLARE

e,
CASE 'A’ shil be 10" by 10" by 6,

(FoRr BRIDGES OF FULL ROADBED WIDTH)

CONNECT RAIL END TO
BRIDGE., SEE APPROP
RIATE ST'D. ROAD PLA
FOR DETAILS OF CONS

TRAFF [ wm——p

RE*33 End Ancharage
CASE 'B’

(FoR BRIDGES LESS THAN FULL ROADBED WIDTH)

COMNMECT RAIL END TO
BRIDGE. SEE APPROPRIATE
ST'D. ROAD PLAN FOR DETAILS
OF CONSTRUCTION,

*Varidie Imm. isa

27" Mounting
height

ishing a smoath profile for the quard rail with no
rizontal or vertical dinement, with a meximum mounting
hehght for the guard ralt of. 27 Inches mave the ground,

BEAM RAIL REQUIREMENTS FOR APPROACH FLARE
MEDIAN TOTAL BEAM RAIL
WIDTH L) (FEET) wafeen REQUIRED (FEET) %

o' .5 31.5 125.
o' 5 25 137.
¥y 7 25 150,
o 87,3 125 150.
‘D TALS ARE TYPICAL. ACTUAL INSTALLATION MAY
REQUIRE m N)JUSTN‘:NT WHEN SO DIRECTED THE

ENGINEER.

Refer o "Taulation of Guard Rail |nstallations" and applicable
Standard Road Plans for additional detalls regarding installation
of guard rall.

B.RH.02 Code: S69

3[=]__IOWA HIGHWAY COMMISSION |
bl [RE-32 ]

STANDARD ROAD PLAN

Firet three posts, adjacent o the bridge,

S b 10° by 1 by RECOMMENDEDROAD

DESIGN ENGINEER

HOTE
CASE “A" and "B" are fllustrated for instailation on right
side — beft side instafiation is similar,

|
| Arreoveo DEPUTY CHIEF ENGINEER _ DAT

TYPICAL GUARD RAIL INSTALLATIONS
BRIDGE APPROACH - INTERSTATE AND PRIMARY

W-Beam

Type 1

e Test Specification: unknown

e« AASHTO B.RH.02 Code: S69

e 27” mounting height

e 310”%10" posts

e 5 postsat3’-11/2” 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

e End anchor

e W:\Highway\Bridge\Method
sSection\Barriers\Rail
Guide\6_Guardrails from DB
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Section 6: W-Beam Rails (guardrail)

-—
¥ 1S OFFSET FROM INSTALLATION LINE

TO LINE OF FACE RAIL. "X" 1S TANGENT
DISTANCE FROM BEGIN CURVE POINT

QFFSET DATA :
7 posts @ 3-11/2 | emeratnoms. TV p € 2
o

Details are indizated hereon for the nermal installation of guerd roil in median

EDGE OF PA\‘!MM?

7 at bridge approach efor o "Tabuk Guord Roil Insrallations™ i .
s T e ke i e Test Specification: unknown
Tmu e et o e st ot e e el )
l S0 3476 e wih ne sbru change. Apsreseion adfesmen i mted om0 AASHTO B.RH.02 Code: S71
| o Loaa sholl ba made for curved roadway, skewad bridges or othar conditions not
__] Three ']O"X"]O” shown. Exact details of the instaliotion shall be ax directed by the Engineer. . .
oo sehon , posts Pric bid o cotacs s chll b comidred bl empenssion e wnitio. @ 2 7 MMOUNEINEG height
~ _M_S‘Tgﬂuﬂms __ _i T N {' — all s and ing guard rail as indi d harson.
| sAM BAR l Fint s adiacsat ta the bridge mmwmw;:“ww e 3 10”)(1 0" pOStS
v shall be 0" % 10" x & I First seven posts Bsam Guard Rail Post
| sholl b spaced ot 3-1%" Beam Guord Reil Anchor , " . .
(A comueraan o 1o oot Necessory Dolinactors shell b incdad and considered mitemst o wo. @ 7 POSES @t 3°-1 1/2” Spacing;
[ enes e comnon e ¥ e o o e o if 5 posts at 3'-1 1/2" spa.
! CURVE DATA m“s‘.‘,"ﬂﬁ."ﬁfa"&'.m.?? MWMWT&:.M see WW-Beam T\/pe 1: |f 6
T ey .hnhmminww.mrmh:;‘wwm-»m 4
1 — = oot il gty posts at 3'-1 1/2” spa. see
- T W-Beam Type 3
ALIGNMENT OF MEDIAN FLARE R=i314' ‘
27" Mounting \} e Endanchor
- height ! . c
seooe /| = teame ¢ Ve W:\Highway\Bridge\Method
BACKING RAR . pr——— prp— BEAM RAIL REQUREMENTS FOR APPROACH FLARE o o o
g oo _ ?‘\ —— — T B Ty sSection\Barriers\Rail
BEAM GUARD RAIL - s;::mw;:uo:“wams ? c=== auma s Rl e g’,&g_hﬂm T weoumeo e G d \6 G d | f DB
ACER BLOCK TRAFAC —=- | // BRIDGH 56— 7 z 3 - uide\b_Guararalls rrom
o —-= &4 50.0 12.; 13 3 3 nz.s
APPROACH SIDE RAIL 16 | 500 9 16 9 3 1000
TYPICAL INSTALLATION ) % Requires posts with 2 spocers.
DETAIL "A" DUAL ROADWAY %# Dutails shown are typical. Actual installation may require
soms odj t when so di d by the U
(1) One M9-3 (Vertical) amber defi shall by required ot each side

duﬂh‘ﬁ-ndlbcwm:ﬂu-nrmy 4 af two-way).
MOTE: Sea Standard Rocd Plon RE-7 for details of delineaters.

D =2 —
e e
B.RH.02 Code: S71 [ oottt
= = = A TYPICAL GUARD RAIL INSTALLATION
=2 MEDIAN FLARE
! |~ BRIDGE APPROACH - INTERSTATE AND PRIMARY
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Section 6: W-Beam Rails (guardrail)

310"X10" post . :%" W_Bea m

e : : 6 @ 1/4 post spacing
{‘:::_—’ " tdae of Pavement g ﬂ zfx " (’v] ficat roor ! n.of TV p e 3
{ ‘s’;:ﬁ:- : o e ® 25 Tangent Section g:' ff: ‘ t t ! “:\
Widrh : First 3 posts adiacent to bridge :‘: I . f ' | 1 :: . .
) T b TS i ‘ 'S « Test Specification: unknown
] ; ‘_'_‘ T Tr'ﬂ'ﬂ""'ﬁ" ‘ T { L 2'1: hak ol this plen t 01 .
“)iﬂﬂUﬂE‘:. %lgﬁﬁ”“ﬂm,ﬂ g e e o e e | N SR
B e i S pe o  Comnast Rl fnd o rden Morizontal and vrical i the ren . . :
J - e 4 1552 o Anchrone sl L FA hp « 27" mounting height
Eke e it ‘ ¢ i
: - i . o | e 310”"%10” posts
) AT e Gu rail s | d t

1" e if 5 posts at 3'-1 1/2” spa.,

Be
Pa abolic Curve |

ot ( ot 28 custer Won o lumiaing il materls nd con e 6 postsat3’-11/2" spacing;

RE.52 Beam L;‘,;\“v trail End Anchorages see W-Beam T\/pe 1 ; if 7
s oibsia ; g verlaps

Whe bridge spproach gu ; posts at 3’-1 1/2" spa. see

Bridge End Post

2 - Assumed 27" mounting height ' W-Beam Tupe 2
/'-// OFFSETS FOR CURVED PORTION OF GUARDRAIL & vp
CASE "H") B @® Rofer to Standard Road E i Pe Section

e End anchor

e W:\Highway\Bridge\Method
B.RH.02 Code: S79 sSection\Barriers\Rail
Guide\6_Guardrails from DB

| . — —_—

‘IIA"I(——'D - o ' Circular Curve |

Edge of Pavement \‘

First 3 posts adjacent to bridge

" —— ——— — - e ————
L= end shall be 10"x10", AT
Design Installation Line ol | SRS | l 1S:0
Shouldet \ [
Width PPN (P T ‘
| \ paraholic Curve Installation Hias : . ‘_"_]_A_m_c"‘lm'—'lﬂ ; ' oL 53
“~fist 6 posts : i | ]
{"r‘ arr) r e S Connect Rail End to Bridge [ {
[ TTTer 1M 63" o See Appropricte Standard H e
Wil T ! Typicol Road Plan for details. | SR
3= \} i O ¢ ; Edge of Shoulde o = DA
- . \ o it | o
w2 RE-52 End Anchorage e 1 - e L
CASE ""H" (
|
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QuadGuard

Section 7: Crash Cushions

Wide system

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

1or2 3501
3to5 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 QuadGuard

Elite

e Test Specification: NCHRP
Report 350 (TL-2 for5or7
bays, TL-3 for 8 or 11 bays)

e Important Note: The nose
section of the attenuator
DOES NOT count as a bay

e AASHTO B.RH.02 Code:
No. of Bays Code
Sor7 3502
8or1i1 3503

« W:\Highway\Bridge\Method
sSection\Barriers\Rail
Guide\8 _Crash Cushions
from DB
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Section 7: Crash Cushions

[JuADTREND® 320 SYSTEM ,
THE ENDREATMENT FOR R[IASIE EI]ERETEWBAR_RIERS |

QuadTrend

Test Specification: NCHRP
Report 350 (TL-3)

AASHTO B.RH.02 Code: 3503

e W:\Highway\Bridge\Method

sSection\Barriers\Rail
Guide\8 _Crash Cushions
from DB
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Section 7: Crash Cushions

HEART™ 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)

e« AASHTO B.RH.02 Code:

Length Code
13.5° 3502
21.5’ 3503

e W:\Highway\Bridge\Method
sSection\Barriers\Rail
Guide\8 _Crash Cushions
from DB

Smart Test Test
Cushion® Level 2 Level 3
Dimensions NCHRP 350 NCHRP 350

B 24" 24"
it C 34" 34"
Weight 2470 Ibs. 3450 Ibs.

Weights are for attenuators only
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Section 7: Crash Cushions

N r s 2 2 BEECONDARY CARLES -

®

" FRONTDIAPHRAGM
: Sua\s F P agy # PUIOUTGABLE * *

SAFETY-FLEX

SAFETY-FLE

SUPPORT L

_ FRONTC/ ‘
ANCHOR _ jessssss,

Miscellaneuos

Hex-Foam
Sandwich

e Test Specification: not test-
ed
e AASHTO B.RH.02 Code: |

o 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. lllustrate 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:

o Listonly 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”.

o Iftest 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.).

e 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 lo-
wa DOT Bridges and Structures Methods Unit or Design Bureau Methods personnel as appropriate.

e 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.

o Listthe 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.

e 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 lowa 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 lowa; new MASH sys-
tem manufactureris Durisol

FHWA Letter: HSA-10/B-136

Example location: WB I-380/US 218/US 20
over MicCoy 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

e NCHRP 350, TL-4

o Current MASH equivalency: unknown, but a
revised version of the illustrated system
has been crash tested to TL-3 under MASH

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

e Notes: system shown is only approved for
use in lowa 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)

e Crashtestreport: TRP-03-74-98

« Examplelocation: Pole Line RD over stream,
Decorah, Winneshiek Co. (built 2021)

o 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

Variations:

single pipe railing

Safety Shape with

Combo Rail

Test spec: unknown/not tested
AASHTO B.RH.01 Code: (NA)

Notes: known as Standard 1028 and 1029
in lowa, 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
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Section 9: Barrier Rail Attachments

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

Top-Mounted Bicycle

_ Railing Attachments
L
! e Test spec: not tested

| o Current MASH equivalency: unknown

e AASHTO B.RH.01 Code: (NA)

« Notes: many attachments of the type
shown were developed prior to AASHTO

Multi-pipe railing on Texas T411 with bike rail- Multi-pipe railing on lowa . . .
Standard 1028/1029 ing, IA 1 over Ralston Beam and Post, Douglas RDG guu;lance In 2011 WhIC'h recommended
separator (see “Safety Creek, lowa City and IA Ave over Fourmile Cr, Des the barrier's Zone of Intrusion (Z0l) be kept
Shape with Combo Rail”) 150 over Wapsipinicon Moines IA clear of attachments when practical and
River, Independence IA . . . N
prior to research studies on vehicle intru-
sion above the barrier and how such
attachments could affect rail performance
o (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
e W:\Highway\Bridge\MethodsSection\Barrie
US 169 over E. Fork of IA 1 over Des Moines 6th Street and Grand rs\Rail Guide\2 Other Pre-MASH Rails Used
Des Moines River, River, Keosauqua, IA Avenue bridges over ; ...
Algona lA (sidewalk side of bridge) loway Creek, Ames IA b\/ DOT\B'C\/de Rallmg Attachments\Top—

Mounted Bike Rail
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Section 9: Barrier Rail Attachments

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

Back-Mounted Bicycle
Railing Attachments

e Test spec: not tested

o Current MASH equivalency: unknown
e AASHTO B.RH.01 Code: (NA)

e Notes: attachments of this type were de-
veloped to reduce the potential for passen-

DoEmaciy  MiRReges ) oo 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

o ) rails; check all new designs against criteria
s - established in NCHRP Report 1018 to keep
bike rails out of expected 20l for the barrier
height and roadway conditions (posted
speed, presence of trucks, etc.)
e W:\Highway\Bridge\MethodsSection\Barrie

IA. 1 over Des Moines 50th Street over I-235, Co Rd S14 over US 30, rs\Rail Guide\2_0ther Pre-MASH Rails Used

River, Keosauqua IA West Des Moines IA Nevada IA (“BMBR” . .re

(trail side of bridge) separation rail system) bV DOT\B'C\/de Rallmg Attachments\Back-

Mounted Bike Rail
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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)

e Current MASH equivalency: unknown
e« AASHTO B.RH.01 Code (if needed): 892

e Notes: use of back-mounted fence in low-
speed applications was approved by the
lowa DOT MIASH Committee on 08/02/2023;
installations must comply with setback dis-
tance guidelines found in NCHRP Report
1018 for barrier height and conditions

e Crashtestreport: FHWA-RD-96-032

e Locations: US 63 over CC&PRR, Waterloo,
Black Hawk Co. Design 915; IA 117 over US
163, Prairie City, Jasper Co.; 27th Ave over
1-380, Cedar Rapids, Linn Co. Design 324

W:\Highway\Bridge\MethodsSection\Barrie
m— rs\Rail Guide\2_Other Pre-MASH Rails Used
[ by DOT\Barrier-Mounted Fence\Type 1

Acceptable Variations:

M

3'-0t0 6'-0

)

2'-8 min.
g

1D

3'-0to 6'-0

)

2'-8 min.
EEE
°
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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

7'-0
1< ~)
N 7
34” F-Shape Rail O a————————
,-v B et ety L
Elevation
Plan
7'-0
< >
44" F-Shape Rail D RURETRTR
o B “
A
Elevation
Plan

F-Shape Barrier End
for Guardrail

NCHRP 350, TL-3
o Current MASH equivalency: unknown
e« AASHTO B.RH.01 Code (if needed): 3503

e Notes: known as Standard 1017/1017Sin
lowa

e Crashtestreports: FHWA/TK-04/4564-1,
TRP-03-069-98, TRP-03-175-06

« W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\7_Barrier End Sections
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Section 10: Barrier End Sections

< Single Slope Barrier
End for Guardrail

¢« MASH 2016, TL-3
gl e AASHTO B.RH.01 Code (if needed): 1163

e Notes: adopted for new single slope stand-

J ard rails for projects beginning in 2024
D « Crash test report: TRP-03-369-20

Plan
o W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\7_Barrier End Sections

38” Single Slope Rail

Elevation

9'-5

44" Single Slope Rail

Elevation

*’

Plan
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Section 10: Barrier End Sections

7'-0
1< |
D |
i ]
34" \Jertical-Face Rail e e
Elevation
Plan e
7'-0
1< |
o~ 7
i ]
44" \Jertical-Face Rail e e e e e
%Wm
Elevation
Plan ""

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
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Section 10: Barrier End Sections

Steel-on-Concrete
Barrier Ends

e Test spec: unknown/not tested

AR >/ Ll X : o Current MASH equivalency: unknown

e AASHTO B.RH.01 Code: (NA)

Texas TBOHT 44" F-shape Texas TBOHT

e Notes: also see Steel-on-Concrete Barrier

T8OHT rail end example where continuous ap- T8BOHT rail end example where approach guard-

proach barrier is present; includes a modifica- rail transition (AGT) is required; includes TxDOT Sloped End Transitions for low speed condi-
tion to the T*DOT standard steel rail end detail; standard detail for steel rail termination; see I- tions

see |I-74 over the Mississippi River, Bettendorf 80 over Missouri River, Pottawattamie Co. De-

1Az ScotbCarBesisns Tl 7,513 signm 408 o W:\Highway\Bridge\MethodsSection\Barrie

rs\Rail Guide\7_Barrier End Sections

-
|
J

| N
\.

: 3 3 ) [Finge e e avs. " ;

PennDOT PA T BR27C

PennDOT PA rail end example where approach BR27C rail end example where approach guard-
guardrail transition (AGT) is present; special steel rail transition (AGT) is present; see US 61 over
AGT connection details are required; configura- Flint Creek, West Burlington IA, Des Moines Co.
tion and changes to PennDOT standard details Design 117

were favorably reviewed by MwRSF; see IA 9
over the Mississippi River, Lansing, Allamakee
Co. Design 124
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Section 10: Barrier End Sections

| | Concrete Barrier
i ” Sloped End Transitions
34" F-shape - 34" F-shape ! (p.-l Of 2)

YV
y

N

Design Bureau Standard Road Plan BA-108 V8i bridge Standard 1019 series sloped end transition to
sloped end transition (SET) typically used fit7 -Q abutment wing; BA-‘IOB_ SET on approach pave- e Test spec: unknown/not tested
on approach pavement ment is preferred over this design
o Current MASH equivalency: unknown
- 70
R > « AASHTO B.RH.01 Code: (NA)
e Notes: sloped end transitions (SETs) are for
34" vertical-face 34" vertical-face use in low speed conditions only, generally
V8i bridge Standard 1019-based design for vertical- Custom transition for vertical-face barrier on 7°-0 abut- 30 MPH and lower pOStEd speed
face barrier on 7°-0 abutment wing; BA-108 SET on ment wing (used on I-235); BA-108 SET on approach . £ | . £
approach pavement is preferred over this design pavement is preferred over this design  InService Performance Evaluation (ISPE) o
some lowa concrete SETs: TRP-03-421-20
, e Y 1 < 27°-0 5| * Related research: TRP-03-109-02, TRP-03-
127-03, TRP-03-408-20
1 : e W:\Highway\Bridge\MethodsSection\Barrie
44” F-shape 44" F-shape 2 . c -
A | : | rs\Rail Guide\7_Barrier End Sections
Custom transition for tall F-shape Custom transition for tall F-shape (example at Johnson Co. Design
(example at Linn Co. Designs 321/421 1020); mount on approach pavement when 44-in barrier extends to the
and 425/525); BA-108 SET on approach end of abutment wing (unlike when guardrail is attached to reduced-
pavement is preferred over this design 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)

34" vertical-face (BMBR rail shown)
Sloped end transition configured to match profile of BA-108 SET but with verti- o Testspec: unknown/not tested
cal facein lieu of safety shape or single slope; mount to approach pavement

o Current MASH equivalency: unknown
. o0 e AASHTO B.RH.01 Code: (NA)
J‘{ i< ’l e Notes: sloped end transitions (SETs) are for

- — use in low speed conditions only, generally
IBBR Separation Rail (MASH) \

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

e In Service Performance Evaluation (ISPE) of
some lowa concrete SETs: TRP-03-421-20

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

_ 7'-0 o 16'-0 -
> 127-03, TRP-03-408-20
@ 5{| @ %] K 7| « W:\Highway\Bridge\MethodsSection\Barrie
agq T4 as(t4 . . c -
Ll L &2y TIEL I rs\Rail Guide\7_Barrier End Sections

Texas T411 rail with sloped transition Texas T411 with sloped end transition configured to match profile

sized to fit V8i standard 7'-0 abutment of BA-108 SET but with vertical face in lieu of safety shape or sin-

wing; longer transition matching BA-108 gle slope; mount to approach pavement; shallow traffic face rusti-

is preferred over this design cation (0.75in) is acceptable
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Section 10: Barrier End Sections

Steel-on-Concrete

7 1 Barrier Sloped End
Transitions
= _ = : == e e Test spec: unknown/not tested

Texas T8OHT sloped end transition configured to match profile of BA-108 SET but with safety shapein lieu of

single slope; mount to approach pavement; example shown is the trail separation barrier at I-35 over 1st Street e Current MMASH equivalency: unknown

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

200 e AASHTO B.RH.01 Code: (NA)

. u i e Notes: sloped end transitions (SETs) are for
. 55— use in low speed conditions only, generally
————— 30 MIPH and lower posted speed

PennDOT PA o W:\Highway\Bridge\MethodsSection\Barrie

WeE
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

rs\Rail Guide\7_Barrier End Sections

4'-4 +/-

" Wyoning 2-Tube Curb-Mountef Rail [ ] [T

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 VLK 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
1417 over Middle Raccoon River, Coon Rap-
ids, Guthrie Co. Design 314

W:\Highway\Bridge\MethodsSection\Barrie
rs\Rail Guide\Surface-Textured Conc Rails
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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. 514
over US 30, Nevada, Story Co. Design 123
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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 brickis in con-
formance with guidelines in the listed re-
search documents; brick thickness (nhominal
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 lowa River,
lowa Falls, Hardin Co. Design 110; E Ave
over |IA 100, Cedar Rapids, Linn Co. Des. 915
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