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This guide is for educational purposes only.
See Design Manual M22-01 for design guidance. Contact HQ Design for assistance
if you encounter a guardrail terminal or anchor not shown in this guide.
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MASH Terminals

This guide is for educational purposes only.
See Design Manual M22-01 for design guidance. Contact HQ Design for assistance
if you encounter a guardrail terminal or anchor not shown in this guide.

M aX'TenSion M S KT MASH-compliant Sequential Kinking Terminal

systems/solutions/end-treatments/max-tension/

See WSDOT Standard Plan C-22.40 (TL-3) and C-22.45 (TL-2)

Steel posts (typical)

TL-3 and TL-2 models produced by manufacturer. TL-3 and TL-2 models produced by manufacturer.
Proprietary: Lindsay Corporation Proprietary: Road Systems, Inc. https://roadsystems.com/mash-mskt/
https://www.lindsay.com/usca/en/infrastructure/brands/barrier- See WSDOT Standard Plan C-22.40 (TL-3) and C-22.45 (TL-2)

Ay

[Dual tension stuts in
front of impact head. &

[Flat, rectangular face. ]

The MASH MSKT is an updated version of the NCHRP 350 SKT. The MSKT
and SKT terminals look very similar. See Page 6 of this guide for additional
information on the SKT to help determine similarities and differences between
the MASH MKST terminal and the NCHRP 350 SKT terminal.

Note: Repaired NCHRP 350 SKTs may have an MSKT head with an enclosed
feeder chute installed so that they look like an MSKT. An MSKT will have
BOTH a ground strut and steel posts. An SKT will have steel posts without a
ground strut, or wooden posts with a ground strut (see page 6).

Ground strut in front of first post ]

Center stlffener plate

] Anch ae

Traffic Side

SoftStop

TL-3 and TL-2 models produced by manufacturer
Proprietary: Valtir LLC https://valtir.com/product/softstop-system/
See WSDOT Standard Plan C-22.40 (TL-3) and C-22.45 (TL-2)
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https://valtir.com/product/softstop-system/
https://wsdot.wa.gov/engineering-standards/all-manuals-and-standards/standard-plans
https://www.lindsay.com/usca/en/infrastructure/brands/barrier-systems/solutions/end-treatments/max-tension/
https://www.lindsay.com/usca/en/infrastructure/brands/barrier-systems/solutions/end-treatments/max-tension/
https://wsdot.wa.gov/engineering-standards/all-manuals-and-standards/standard-plans
https://roadsystems.com/mash-mskt/
https://wsdot.wa.gov/engineering-standards/all-manuals-and-standards/standard-plans

® This guide is for educational purposes only.
See Design Manual M22-01 for design guidance. Contact HQ Design for assistance
if you encounter a guardrail terminal or anchor not shown in this guide.

SGET Beam Guardrail Type 31 - Buried Terminal Type 2

TL-3 model produced by manufacturer. TL-3
Proprietary: SPIG Industries, LLC Non-proprietary
See WSDOT Standard Plan C-22.40 See WSDOT Standard Plan C-22.16

- POst 1is a wood anchor post.

All other posts are steel.
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S__‘_ie See page 16 in the Anchor section of this guide for buried Beam Guardrail Anchor
2 Type 2.
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Anchor cable
to 1st post g

Traffic
| Side

Ground strut between first two posts.
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https://wsdot.wa.gov/engineering-standards/all-manuals-and-standards/standard-plans
https://spigindustry.com/
https://wsdot.wa.gov/engineering-standards/all-manuals-and-standards/standard-plans

MASH Terminals

M ATT Te m i na I (Median Attenuating Trend Terminal)

This guide is for educational purposes only.
See Design Manual M22-01 for design guidance. Contact HQ Design for assistance
if you encounter a guardrail terminal or anchor not shown in this guide.

MAX-Tension Median Terminal

TL-3 model produced by manufacturer.
Proprietary: Valtir LLC

Traffic on

both sides e 4 sts of slotted rail elements

o, o

Ground strut between 1t and 2nd post '

Traffic
Side

S
in?gzgi head WSDOT Standard Specification 8-17

J Note: This item is listed and paid under
as an impact attenuator.
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TL-3 Model produced by manufacturer
Proprietary: Lindsay Corporation

‘?Fafﬁ:on | | Rail elements on bthside
both sides Besls WISEE/ P < e

._.’ _-

behind the rail element through
two circular openings to the right
of the impact plate

[Rectangular impact head ]

Dual tension struts in
front of impact head

[Ground strut in front of 15t post

Note: This item is listed and paid under WSDOT Standard
Specification 8-17 as an impact attenuator.



https://www.valtir.com/
https://www.lindsay.com/usca/en/infrastructure/brands/barrier-systems/solutions/end-treatments/max-tension/

NCHRP 350 Terminals

This guide is for educational purposes only.
See Design Manual M22-01 for design guidance. Contact HQ Design for assistance
if you encounter a guardrail terminal or anchor not shown in this guide.

S KT (Sequential Kinking Terminal)

Wood Post

Steel Post

Repaired With MSKT Head

TL-3 model produced by manufacturer
Proprietary: Road Systems, Inc.

& Wood posts

Traffic Side

Some SKT Terminals still have a ground strut and wood posts. If the

terminal has a ground strut and steel posts, it is an MSKT and NOT
an SKT.

TL-3 model produced by manufacturer
Proprietary: Road Systems, Inc.

Traffic
Side

Discharges away
from traffic

: Bl o Steel posts with
=== Prominent septum || no ground strut

‘S'-. .-,.

|
\

i

-

i

[Anc

Some SKT Terminals still have a ground strut and wood posts. If the

terminal has a ground strut and steel posts, it is an MSKT and NOT
an SKT.

or cable to first post ]

TL-3 model produced by manufacturer
Proprietary: Road Systems, Inc.

=

The manufacturer allows damaged NCHRP 350 SKT terminal
heads to be replaced with MASH MSKT heads. The MASH
MSKT terminal heads with the solid chute cover are
interchangeable with and can be used on SKT terminals. See the
post and strut configurations in the other entries on this page
to identify if a terminal is an SKT or MSKT.

Replacing an older terminal head with an MSKT terminal head
does NOT retrofit NCHRP 350 SKT to MASH MSKT.
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NCHRP 350 Terminals

This guide is for educational purposes only.
See Design Manual M22-01 for design guidance. Contact HQ Design for assistance
if you encounter a guardrail terminal or anchor not shown in this guide.

E LT Eccentric Loader Terminal

M E LT Modified Eccentric Loader Terminal

X-Tension

TL-3
Non-proprietary

Parabolic shap

Tr_affic sid

]

Blockout 2nd post

_..!-.

R

- } L P -Y '
1 - . ‘ ;
g Distinctive cylindrical _ N
(2o _J-' corrugated impact head .,,':.“-.

ool "'«7’;;!2‘& 1

PG M

TL-2
Non-proprietary

Blocout 2" post ¥ - 14 !“

“ Mtftmim >y

Same design as the ELT except for the nose design.

TL-3 model produced by manufacturer
Proprietary: Lindsay Corporation

Posts 2- 6 are wood breakaway
posts or steel posts (wood
breakaway posts shwn).

[Ground strut in front of 15t post ]
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NCHRP 350 Terminals

This guide is for educational purposes only.

See Design Manual M22-01 for design guidance. Contact HQ Design for assistance
if you encounter a guardrail terminal or anchor not shown in this guide.

F LEAT Flared, Energy-Absorbing Terminal

B EAT Bursting Energy-Absorbing Terminal

SRT Slotted Rail Terminal

TL-3 and TL-2 models produced by manufacturer
Proprietary: Road Systems Inc.
See WSDOT Plan Sheet Library TB-C4b

Wood or steel posts (wood posts shown)

This square bar is
unique to FLEAT

Traffic side

omewatrectangular like ET Plus, but
flanged on all four edges like SKT & ET-2000

A strut at each end
- unique to FEAT

TL-3 model produced by manufacturer
Proprietary: Road Systems, Inc.

” Extruder discharge is towards the roadway
- unique to FLEAT

The BEAT terminal connects directly to 6” x 6” box beam barrier
(steel square tubing).

TL-3 model produced by manufacturer
Proprietary: Valtir LLC
See WSDOT Plan Sheet library TB-C4b

Ground strut between flrst two posts ]v

L e L e e

Slots
-unique to SRT

[Terminal flared over its length ]
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https://roadsystems.com/
https://roadsystems.com/
https://wsdot.wa.gov/engineering-standards/all-manuals-and-standards/plan-sheet-library/traffic-barrier-tb
https://www.valtir.com/
https://wsdot.wa.gov/engineering-standards/all-manuals-and-standards/plan-sheet-library/traffic-barrier-tb

P This guide is for educational purposes only.
See Design Manual M22-01 for design guidance. Contact HQ Design for assistance
I if you encounter a guardrail terminal or anchor not shown in this guide.

ET-Plus/ET-31 ET-2000

TL-3 and TL-2 models produced by manufacturer TL-3 model produced by manufacturer
Proprietary: Valtir LLC Proprietary: Valtir LLC g2

CRT wood posts, or Steel Yielding Terminal
(SYT) posts (CRT wood posts shown)

- like FLEAT

[Rectangular head J

Traffic Side

| [ One strut ]
; 3 : -unique to ET-Plus | A
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https://www.valtir.com/

This guide is for educational purposes only.
See Design Manual M22-01 for design guidance. Contact HQ Design for assistance

[ J
N ( : I I I a I 3 ;O I ‘ rI I l I I la |S if you encounter a guardrail terminal or anchor not shown in this guide.

Beam Guardrail Type 1 - Buried Terminal Type 2

TL-3 TL-3
See WSDOT Plan Sheet Library TB-10 See WSDOT Plan Sheet Library TB-C-22.14
Non-proprietary

Non-proprietary

Beam Guardrail Type 1 - Buried Terminal Type 1

Connecjcs to ,”type 1 Buried beam guardrail 5
guardrail (27" tall)
_ anchor type 2

Vs

Connects to type 1 . .
. . . » Buried beam guardrail
Buried terminal . guardrail (27" tall) anchor type 2
rail retains height — Y SRR B e e TR S
consistent with e v o Traffic side :
roadway e s T2 1y W-beam rail
Buried terminal
Wood or steel posts rail retains
(wood posts shown) height
consistent with [ Sl
roadway s ' 5 A% .
e o & Wood or steel posts Rubrail

o 4 (wood posts shown)

See page 16 in the Anchor section of this guide for buried beam guardrail

See page 16 in the Anchor section of this guide for buried
anchor type 2.

beam guardrail anchor type 2.
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https://wsdot.wa.gov/engineering-standards/all-manuals-and-standards/plan-sheet-library/traffic-barrier-tb
https://wsdot.wa.gov/engineering-standards/all-manuals-and-standards/plan-sheet-library/traffic-barrier-tb

This guide is for educational purposes only.

[ J
See Design Manual M22-01 for design guidance. Contact HQ Design for assistance
I if you encounter a guardrail terminal or anchor not shown in this guide.

CAT-350 X-TENuator Median Terminal Brakemaster 350

TL-3 model produced by manufacturer TL-3 model produced by manufacturer TL-3 model produced by manufacturer. No longer in production.

Proprietary: Valtir LLC Proprietary: Lindsay Corporation Repair/replacement no longer supported by manufacturer.
Proprietary: Valtir LLC (formerly Energy Absorption Systems, Inc.)

[Rail elements on both sides ]

Traffic ¥
side

Traffic
side

[Support legs, typical ]

Tapered impact head
and nose cover

[Support legs and struts in front ]

[ Head curves around 1st post and attaches to 2" post ]

[Strut assembly in front of 15t post ]

Note: This item is listed and paid under WSDOT Standard Note: This item is listed and paid under WSDOT Standard Note: This item is listed and paid under WSDOT
Specification 8-17 as an impact attenuator Specification 8-17 as an impact attenuator Standard Specification 8-17 as an impact attenuator
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https://www.valtir.com/
https://www.lindsay.com/usca/en/

PY This guide is for educational purposes only.
- See Design Manual M22-01 for design guidance. Contact HQ Design for assistance
I if you encounter a guardrail terminal or anchor not shown in this guide.

BCT Buried Cable Terminal Type' 1 Te rminal

Non-proprietary Non-proprietary

Cable eyelet One of the most |mportant |dent|fy|ng feature
v & > . . _?-

e 1

L T Anchor cable through first
PSRN post that is secured with a
Post 2 is a wood, CRT bearlng plate

post. Only one CRT _ -

post

See page 14 of this guide for additional information on identification
of BCT (Buried Cable Terminal) devices vs. type 1 anchors.
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This guide is for educational purposes only.

o
- See Design Manual M22-01 for design guidance. Contact HQ Design for assistance
I if you encounter a guardrail terminal or anchor not shown in this guide.

Buried Terminal Turndown End

Non-proprietary Non-proprietary

See Note |

| ""I

=T _!.\.
e
/

ean Guardroi! Anchor Type 2/

ELEVATION

BURIED TERMINAL (BT)
Traffic Side

Were often designed so rail height was relative to embankment/ditch
grading rather than relative to edge of paved shoulder.

Differs from a buried
terminal. Rail elements are
not turned down for buried
terminals and are attached to
anchors buried in
embankment.

Traffic Side
Sy

& F i
= |
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® ® ’ This guide is for educational purposes only.
See Design Manual M22-01 for design guidance. Contact HQ Design for assistance
if you encounter a guardrail terminal or anchor not shown in this guide.

At first glance, a BCT may not look very different from a Type 1 anchor. This is because the BCT INCLUDES a Type 1 anchor. The most
distinguishing characteristic of the BCT is the parabolic flare (as shown below)

T 4 ,‘-‘7‘5:'-' JBW e
L . h_‘.' ‘ 2

"‘ "“ - ¥ ““ . ; y
; ; Parabolic shape is one ke i kA & oy
Parabolic Offset Distances Shap y ' s
characteristic; however, there was a . + . .
POST MO. | (7) | (6) | €50 ) {4) | (3) | (2) ] (0) period of time when BCT’s were !
OF cTance lo.00 e 11 o, a1 0071 Te ] 2. 78 4. 00 installed without the parabola.

37'-6"" Parabola (See Note 3) — Terminal Design 6

{See Note 2)

vy

6" x 8" treated

+imber posts 10/ N

See Note 1

c LEdge of widened |
) embank ment

-

6" -3 (TYP) 3 @)

E Beam Guardrail
] ____________ - Anchor Type 1
_______ Tangent 1ine extended—~
l —Varies (See Note T) (See Note 8)
&
Omit or remove snow load rail washers or rail washers, L Edge ¢ [Controlled Releasing Terminal (CRT) Post]
posts 2 through 8 (See Note b).
-
PLAN | | - = E I H r: ||||I
EAKAWAY CABLE TERMINAL (BCT) /1 S

| Note that a Type 1 anchor is part of a BCT [ —

If constructed correctly, a BCT will not
have rail washers on posts 2 through 8

[Hole in Post located at ground surface ]
Beam Guardrail Type 1 Anchor
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This guide is for educational purposes only.
See Design Manual M22-01 for design guidance. Contact HQ Design for assistance
if you encounter a guardrail terminal or anchor not shown in this guide.

ANchors
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MASH Anchors

Beam Guardrail Anchor Type 11

TL-3
See WSDOT Standard Plan C23.70
Non-proprietary

) I————

Traffic
Side

Jeis Eia | Anchor cable to first post

%’Fﬂ“ {Ground strut between first two posts ]

.‘_l“ .'h.fr

Note: The Type 11 Anchor differs from the Type 10
Anchor in that it has only 2 posts, post spacing is different
and the Type 11 has a ground strut. Guardrail anchors are
not crash worthy for head on impacts.

Beam Guardrail Anchor Type 10

TL-3
See WSDOT Plan Sheet Library TB-126

Non-proprietary
Type 10 anchors are no longer installed on new installations and are
replaced by Type 11 anchors in the Standard Plans and QPL.

[Three pOsts ] Traffic side

— No blockout on first post

Traffic side = /

Note: The Type 10 Anchor differs from the Type 11 Anchor
in that it has 3 posts, post spacing is different and the Type

10 does not have a ground strut. Guardrail anchors are not

crash worthy for head on impacts.

This guide is for educational purposes only.
See Design Manual M22-01 for design guidance. Contact HQ Design for assistance
if you encounter a guardrail terminal or anchor not shown in this guide.

Beam Guardrail Anchor Type 2

TL-3
See WSDOT Standard Plan C-6a
Non-proprietary

Used with Buried Terminals

Type 2 Anchor

),.
'

A
L

ISOMETRIC
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https://wsdot.wa.gov/engineering-standards/all-manuals-and-standards/standard-plans
https://wsdot.wa.gov/engineering-standards/all-manuals-and-standards/plan-sheet-library/traffic-barrier-tb
https://wsdot.wa.gov/engineering-standards/all-manuals-and-standards/standard-plans

This guide is for educational purposes only.
N < H R P 3 5 O A n C O rS See Design Manual M22-01 for design guidance. Contact HQ Design for assistance

if you encounter a guardrail terminal or anchor not shown in this guide.

Beam Guardrail Anchor Type 1 Beam Guardrail Anchor Type 3

TL_3 TL_3 e E———
See WSDOT Plan Sheet Library TB-Cé See WSDOT Plan Sheet Library TB-50
Non-proprietary =P I AF 2~ o 2 = Non-proprietary

& |l No blockout 2" pos

L p— o

[ 2nd post is CRT

BEAM GUARDRAI ANCHOR PAY LIMIT (SEE NOTE 7
PAY LM

ANCHOR RAIL WASHER

SEE
SHEET 2 AND NOTE &)

Anchor cable through
1st post and secured
with a bearing plate

TYPE 1 ANCHOR

The Type 3 anchor was
primarily used at bridge ends.
This anchor consisted of a
steel pipe mounted vertically
in a concrete foundation.

Type 1 anchors are used for (old)
beam guardrail type 1 runs and can
be used on either the upstream or
downstream end located beyond
the Design Clear Zone where a Bridge approach guardrail
crash-tested terminal is not was then mounted on the

needed. _, S steel pipe.
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https://wsdot.wa.gov/engineering-standards/all-manuals-and-standards/plan-sheet-library/traffic-barrier-tb
https://wsdot.wa.gov/engineering-standards/all-manuals-and-standards/plan-sheet-library/traffic-barrier-tb

NCHRP 350 Anchors

This guide is for educational purposes only.

See Design Manual M22-01 for design guidance. Contact HQ Design for assistance
if you encounter a guardrail terminal or anchor not shown in this guide.

Beam Guardrail Anchor Type 4

Beam Guardrail Anchor Type 5

Beam Guardrail Anchor Type 7

TL-3
See WSDOT Plan Sheet Library TB-Céc
Non-proprietary

Note: A Type 4 Anchor is identical to Type 1 anchor but has no
CRT post and is placed on trailing ends only. Type 4 anchors
are used for (Old) Beam Guardrail Type 1 where a crash-tested

terminal is not needed.

TL-3
See WSDOT Plan Sheet Library TB-Céd
Non-proprietary

Anchor cables to both
anchor posts

o

PRI

TRt
Wl T

N—r— e e e
s e T

R
R

15t two posts are anchor
assemblies

Type 5 anchors are used for (old) beam guardrail type 1 with
the Weak Post Intersection design.

TL-3
See WSDOT Plan Sheet Library TB-Céf
Non-proprietary
[V TR X ‘ ;

Anchor cable attached | .L:(_ \
to anchor post W

Type 7 anchors are used for (old) beam guardrail type 1 to
develop tensile strength in the middle of a guardrail run when

the guardrail curves and weak posts are used.
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This guide is for educational purposes only.
- See Design Manual M22-01 for design guidance. Contact HQ Design for assistance
if you encounter a guardrail terminal or anchor not shown in this guide.

No Obvious Design

TL-3 TL-3
Non-proprietary Non-proprietary

Contact HQ Design if there is no obvious design.

Contact HQ Design if there is no anchor.

WSDOT Guardrail Terminal and Anchor Identification Guide
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