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National Cooperative Highway
Research Program (NCHRP) 350

NCHRP Report 350, released in

1993, was formally adopted by NCEIRP Reoort 33
FHWA for the NHS.

Recommended Procedures for the

This was the first time that e
FHWA adopted these
Procedures.




Test Level For Roadside Barriers

NCHRP 350 Largest \keiri%Iee Impact
Test Level Vehicle Angle for
: Impact :
For Barriers Mass Barriers
Speed
TL-1 4400 Ib. 31 mph 25 deg.
TL-2 4400 Ib. 43 mph 25 deg.
TL-3 4400 |b. 62 mph 25 deg.
TL-4 17,650 Ib 50 mph 15 deg.
TL-5 & TL-6 79,400 Ib 50 mph 15 deg.




NCHRP 350, TL 3 Small Car
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NCHRP 350, TL 3 Pickup Truck

Note deflection and rail separation from posts.






Galvanized Steel Plate Beam Guardrall
Previous Standard '|' No Gutter
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Guardrail Height

An installation too low may allow a larger vehicle to climb or
override the barrier.




Standard C1:
Galvanized Steel Plate Beam Guardrall




‘ Midwest Guardrall System with Gutter
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Top of Ral e,

B iy

e AggregateShouIdes Specia]jp C
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Increasing Guardrail Height

A This work shall consist of
the complete removal and
re-erection of existing e |
steel plate beam guardrail @SS =EE
and traffic barrier y g
terminals.
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Guardrail T 3 Types

Guardrail Post Spacing
System

MGS-3 10 6-03 0
Type A

MGS-3 10 |
Type B 301 1| 0

Y»-Post Spacing
MGS-3 10

Type C 1® 1Jo
Y2-Post Spacing

lﬁ
‘71;11'11013'
L]bllmay/
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‘ MGS W-Beam Rail (2 types)

| 1381 0
340 0 ( Thp— 5 Holes

I F -
e an am - —— e g
= = =

LN

-

F=- SECTION F-F
[€&—— 12'-6" W-Beam Section, 12 gauge, > )

Post Spaci ng3olygpred AT Y@ )B ( 36

. 1361 0
_ 9 Holes
( Fyp—>r o
~— — — 1 - —
Ft SECTION F-F
e 12" - 6" W-Beam Section, 12 gauge i

Post Spacing6ldyple C (1606

’
ﬁl-z'nolb
Tollway
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Galvanized Steel Plate Beam Guardrall

Strong Post Systems

A Since there is a considerable contribution
to the redirection capability of the system
from the strength of the strong posts, it is
necessary to develop adequate soill
support for the post to prevent it from
pushing backwards too easily.

’
}WIIZ}:{IOI:S‘
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Galvanized Steel Plate Beam Guardrall

300 )
SEE NOTE 2 ey '-'-U'j( 57"
TOP OF ?ML—] |
-1 | | | II' |
| Ly
\ | [
HI t \ H :
¢4 i
|
- o\ \\'
Ll —_ |
S =
J . Ll T_‘:
z| =g
= - - f
BAVED o Y5 il | 2 SEE NOTE 7
SHOULDER - :
& = o SHOULDER POINT
L AGGREGATE SHOULDERS SPECIAL,
-7 i TYPE C (SEE NOTES 4 AND T)
j//é GROUND LINE

GUTTER OF TYPE
SFECIFIED

STEEL POST

6'-0" LONG ] 1
(SEE NOTE T7) ESnggE%HEFJI_LL TERIAL

SECTION WITH GUTTER
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‘ Galvanized Steel Plate Beam Guardrall
— >

o
[}
E -
B 5‘ =
w |2 '
. E|F SEE NOTE 10
PAVED T oS -
SHOULDER S .
— L) =
= =
110 Max R SHOULDER POINT
TS e | AGGREGATE SHOULDERS SPECIAL, TYEE ©
o =TSR ; Ogs o , o (SEE NOTE 4)
/// O%UOES'ES&JUQ%S&Q éEo“oQ %cg:g
L A ; 1 N 8] N

i\,\\, NN .y GROUND LINE
SN RASAIA ARSI

STEEL P:JST_”"':W:N—U—
6'-0" LONG
(SEE NOTE 10)

SECTION WITHOUT GUTTER |15 reacmes - N
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‘ Galvanized Steel Plate Beam Guardrall

. E N
POST BOLT — IDENTIFICATION
WITH STD.
HEX NUT ! SIDES)

\1—-9 POST
(STAMP BOTH

WeEx9 OR WexB.D
STEEL POST \
P S TR o S R S

11 B 11
STEEL POST CONSTRUCTION
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Aggregate Shoulder Material

Aggregate
Shoulders
Special, Type C

Aggregate
Shoulders
Type B —

19



Aggregate Shoulder Material

—

DO NOT MOUND AGGREGATE T RESTRICTS ROADWAY DRAINAGE

Hlinois
L]bl[way
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Galvanized Steel Plate Beam Guardrall

Shall Not Be
Bolted Down

21



Galvanized Steel Plate Beam Guardrall

Shall Not Be
Encased in
Concrete

Lllinois
L]bll way
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Galvanized Steel Plate Beam Guardrall

Shall Not Be
Encased In
Asphalt

Hlinois
L]bl[way
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Guardrall Post Leave -Outs




Guardrail Post Leave -0uts

180 x 240OQutLeave
Fill Leave-out with: CA6

Cap Leave-out with:
40 CMA or CLSM

Hlinois
LIbl[way
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Guardrail Post Leave -outs Video

LLLI
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‘ Wood Block -Out

12"

S

i

LY

-1

-

L A
) >

"-\5_"_‘_“% /@_

NOTE:
ALL HOLES ¥ DIA.

WOOD BLOCK-QUT AND
STEEL POST DETAILS
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‘ Wood Block -Out
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Two Piece Wood
Block-Out Option




Wood Block Grading Rules

A Southern Pine
Inspection Bureau

A West Coast Lumber [

LUMBER

Inspection Bureau =

==

Standard Specifications
for Road and Bridge
Construction

Adopted January 1, 2012
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Wood Block Defect -Splits

A split is a separation of the wood through the piece to the opposite
surface or to an adjoining surface due to the tearing apart of wood cells.

k
Hlinois

Splits are | imited to 1/6 the b | e

Tollway
30 <



‘ Wood Block Defect - Spllt

Li mited to 1/6 the block | ength(1

This split runs entire length of wood block-out. ~
Hlinois
L]bllway
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Wood Block Defect -Shakes

.

. |

Shakes are a lengthwise sébaration of the wood which occurs
between or through the annual rings of growth.

knes
Hlinois

Shakes are | imited to 1/ 3 the t

Tollway
32 A



Wood Block Defect -Shakes




‘ Wood Block Defect Checks

e}
\ o P N \\ ’///,\/
L N~

Checks are a separation of the wood normally occurring across or
through the rings of annual growth and usually as a result of seasoning.

Checks are I i mted to the sum of i t he

Always measure perpendicular to the face of the block if check is

on the 6-inch face, not the actual length of the crack.
.}w-
A
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-Check

35




‘ Wood Block Defect -Knots

KNOTS
Knots are a portion of branch or limb that has
//\\\ become incorporated in a piece of lumber.
-\// Knots shall be measured as shown in Figure.
| ¥
v G : .
| [/FF F- Measure least dimension.
k{ | G-Measure along corner or measure size most
N nearly representing diameter of branch
causing the knot.
The sum of the sizes of all/l knot s

not exceed twice the size of the largest knot permitted.

Nominal Width Approximate Knot Size

6" 1-1/8”
12" 3-3/4"

36
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Wood Block Defect -Knots

o

o A
- . %_"
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-Routed Edge

\ Wood Block Defect




‘ Standard D4: Delineators

Reflector Marker
Type B

| A
4
e
— %
B
.
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D4 -Delineators

Revised Permanent Delineation Spacing

MAINLINE RAMP
TANGENT CURVE TANGENT CURVE
* | GUARDRAIL 100 100 100’ TABLE 4
# [CONCRETE BARRIER (DOUSBLE FACE) 1001 100 100’ TABLE A
% | CONCRETE BARRIER (SINGLE FACE) 100 100 100/ TABLE 4
SHOULDER WARROWING e L5 e 15 e 1 e 1y
BRIDGE APPROACHES imp 15 je i1y ie 1y ey
* | BRIDGE PARAPET 50" S0’ S0 o0
* [NOISE ABATEMENT WALL 100° 100" 100’ TABLE A
(CRASH WORTHY)
POST MOUNTED DELINEATOR 200 200 2007 TABLE A
POST MOUNTED DELINEATOR 1007 1007 NA NA
(RAMP TAPERS AND TANGENTS)

40




\ D4 -Delineators

New Temporary Delineation Spacing

TEMFORARY DELIMEATION SFACING

TAMGENT REVERSE CURVE SHIFT TAPER
TEMFORARY COMNCRETE BARRIER S0 25’ 25 25

* WHEN ADJACENT SHOULDER IS USED AS A TRAVELED LANE, USE SPACING REQUIREMENTS AS SHOWN FOR
TEMPORARY DELIMEATION.

41




Q: IDOT reflector Type A details the use of
butterfly delineators (metal) that slip under
the bolt on guardralil.

Why are they not used on the Tollway?

A This type delineator when
connected at posts may
Imitate the behavior of the
old steel washers and allow
the rail to remain attached to
the post and possibly become

pulled down during impact events.

42



Barrier Clearance Distance

Barrier clearance distance is measured from back of post to face of obstacle.

Barrier Clearance Distance

TOP OF RAIL —‘
= IR
\‘ “ \‘ | “ | (@)
‘\‘ ‘\‘ \‘ \l“ \ : B
e -
|\ \ N i N T
\ o\ \\ \ |
& < AN \} A
o . 4N\ ! c
3 =
T — 6" He— L
g E
PAVED SHOULDER— e
\ e
[}
a
v
74 A . -
LLIToIs
‘]bllway
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Midwest Guardrail System Video




Barrier Clearance Distance

Guardrail Post Spacing Desirable Barrier # Minimum Barrier\
System Clearance Clearance
Distance Distance
MGS-3 10 6-03 0 420 280
Type A
MGS-3 10 _
Type B 301 1 0 300
% Post Spacing
MGS-3 1 0
Type C 1-66 IJo 240
Y4 Post Spacing

Minimum Barrier Clearance distances are only to be used for Existing Obstacles

,
ﬁbolk
LIb way

45



Galvanized Steel Plate Beam Guardraill

6°-3" (MIN.)
POST SPACING
DOWNSTREAM | o 3'-1/," UPSTREAM ADDED POST (TYP.)
TRANSITION TRANSITION / £ LR
- 6"3" R 6:_3:1 N ObStaCIe I 12'-6” i 6‘-3” .
2 SPACES s [Z 4 SPACES e 3'-1%”
e 3-1Y," N

e

|
i fEAGARA&A A

FACE OF GUARDRAIL

«——— DIRECTION OF TRAFFIC N @ atidam

TRANSITION TO !/,-POST SPACING

Hlinois
L]bllway
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‘ Galvanized Steel Plate Beam Guardrall

6’-3 (MIN.)
POST SPACING
) ‘:_sy‘u
DOWNSTREAM 25’-0" UPSTREAM TRANSITION
TRANSITION Obstac'e
67-3" - 6'-3" 12'-6" 12'-6" 6'-3" ,
’ ‘ 4 SPACES 13 8 SPACES © 1'-6%" 4 SPACES 0 315" ’
+|=
=

FACE OF GUARDRAIL
G DIRECTION OF TRAFFIC LEDGE OF SHOULDER
TRANSITION TO !/4-POST SPACING




Storage Areas In Work Zones

A Materials or equipment when placed behind
guardrall, shall be placed a minimum of 4




Q: Guardrail crosses a drainage structure and
post cannot be placed where required. Can

additional block-outs

St? A 't e =y
' ’ ’ Y o e
V:* -
I: - y A N
y - Yo -,
0 St -~ N,
[ e .
S g

A: No;
the Tollway does

not allow additional
block-outs.

he used to offset the

49




‘ Maximum Post Spacing




Q: Guardrail crosses a drainage structure and post
cannot be driven. Should post be omitted or
moved? |

A: Post should not be omitted. All posts should be used.

MGS (31-inch rail height) single rail section has been

successfully tested to span up to 96 4i a Vilinois
L]bllway
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Long -Span Test (Too Long)




Galvanized Steel Plate Beam Guardrall
Drainage Structure Conflict

(0.5) x Normal Post Spacing (1.5) x Normal Post Spacing

~

W AR-VAE W
L B-3 6'-3" _§_’-1sz:> —&-3" |  &-3"  &-3"

| - - -
‘ ‘ N v ‘ ‘
- f
/ " DRAINAGE
STHLH:EUHE
I I 1 ‘\_H_/ - I T I
REFOSITION POST FACE OF CUARDRALL

\—EDGE OF SHOULDER

ONE POST

TYPE A GUARDRAIL-DRAINAGE STRUCTURE CONFLICT
}
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Galvanized Steel Plate Beam Guardrall
Drainage Structure Conflict

(1.5) x Normal Post Spacing

6.'_3” Er_jrr
CADJUST AS
REQUIRED?

r_3|r

5-dlfy

5

g

&'—3*

/\

0 0

1, NADJUST AS
3'-1/2"1 ) REQUIRED)

(MAXIMUM) N
DR CE"
STRUCTURE

00

REPOSITIN POST REPGSI ON POST \\———FACE

OF GUARDRAIL

TYPE A GUAHDRAIL\DRMN/

EDGE

OF SHOULDER

STRUCTURE CONFLICT

DSTS

(0.5) x Normal Post Spacing

54
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Q: Would drilling a new hole in the Midwest
Guardrail System (MGS) guardrail weaken
the system?

A. FHWA does not recommend altering a conventional w-
beam rail by drilling new holes to accommodate the
MGS.

However, drilling may be permitted to accommodate the

repositioning of posts at drainage structures when pre-
punched spacing rail cannot be configured.

The use of torching is not allowed.

ﬁ
.}Y]l-gnois'
L]b way
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Temporary Access To Work Area
Remove and Reinstall Existing
Guardrall

A MOT Manual identifies

conditions in which this ‘}'izum
operation is allowed.

MARCH 2013

THE ILLINOIS STATE TOLL HIGHWAY AUTHORITY

Lllinois
L]bll way
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NON-PROPRIETARY
TERMINALS

SN
£ Tllinois

£ Illinor
§/ Dollway




Non - Proprietary
Traffic Barrier Terminals

A Each run of guardrail needs to be anchored
on each end with a terminal.
A Tollway Standards i Traffic Barrier Terminals

Type T2
Type T5
Type T10
y
y

ne T6
ne TeB

O 0000

,
_}YIIZ}'HOE
L]b way
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‘ Standard C7:

Traffic Barrier Terminal Type T2

-—

Wood Posts in : ,g 2
{ USSt ¢ 9fCc O

Anchor Plate T
gAUK cé Ol
assembly

| Yoke and
Channel

Bearing

Plate K P ies

Typically utilized
on the departing
end of a steel
plate beam
guardrail system.

60

Hlinois
None of length counts toward length of need Lﬂ’ﬂw‘qy



‘ Traffic Barrier Terminal Type T2

with Gutter

Pat LIWITS OF GALwANIZED STEEL PLATE BE&M

TRAFFIC BARRIER TERWIMAL T¥PE T2 i1 EACH)

GUsRADRAIL TYPE & OR TYPE O

THIS FOST REJUIRED
FOR &Ll TYPES

¥-s” ’/:-:_" [

| ACCORDING TO TYPE

i

I

i

L racE oF

EraRaRALL A GTRECTION GF TRAFFIE

= TaP OF RalL
"— L7 THE RAIL ELEVENT [ Y
Bib SECTIN THE GIRECTION OF TRAFFIG.
T —
i g o
BEARING i - }
PL&TE | B
e =
% BOLTS— o
1] "y
Te BOLTS ASSEMBLY a -
ELEVATION
W00 POST INSEAT
IV STEEL TUBE.
&) AR Feld
SEE MOTE 7 4~ 18 | Tie
TOP OF RALL:
I, L
{l.\ \' WITHIN
& ] TEI!)&:II{_L;L
nl &
PAVED & 5 s [ ACGREGATE §
SHOULDER wl ™ SPECTAL, TYPE C
CAOUND
LINE
CUTTER OF TVFE
SPECTFIED

61




‘ Traffic Barrier Terminal Type T2
Without Gutter

i
La? THE Fall ELEWENT [
LiP ALl 0VER | THE DIECTION OF TRAFFL,
o e A
BELRING r ' o
FLATE
%" BOLTS ST T FINISHED
EABLE ] ¥ ¥ GROLKD LINE
T BALTS ASSEMELY - - -1
WOID POST [MZERT
0 BT o ELEVATION
H4 AHRTEH TERMIMA P - R
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Trafflc Barrler Termlnal Type T2
f -

63



Traffic Barrier Terminal Type T2

A Cable is tightened to a taut condition; cannot
lift up on the cable more than 1 inch.




Traffic Barrier Terminal Type T2

BREAKWAY > 2 - GALV.
WOOD POST ] NAILS
6D WIN

FIN
GROUNG ™\,

\—rmmmou TUEE

-

POST NO. 1
CROUNG STRUT NOT SHOWN FOR CLARITY.

Bearing Plate K
Proper Orientation

65



Traffic Barrier Terminal Type T2

A Terminal location is dependent on
offset distance to the obstacle.

C Condition1l (>2 8 &6 0)
C Condition2 (>606, <126)
C Condition3 (>120)

,
ﬁbolk
LIb way
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Traffic Barrier Terminal Type T2
Condition 1

TRAFFIC BARRIER TERMINAL TYPE T2

10°-0"

/—AREA OF CONCERN

-1l

i

c
DBSTACLE

= X
=

(oo

[o0]

o~ Q@ {STAMDARD GALVAKIZED STEEL
© PLATE BEAM GUARDRAILY

i

—

EMD AMCHOR FACE OF
SECTION PLATE T GUARDRAIL
EOGE OF S-HEH.ILDEH—"! dp— DIRECTION OF TRAFFIC
PLAN

CONDITION 1

67
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Traffic Barrier Terminal Type T2
Condition 2

/—MEA OF CONCERN
QBSTACLE
TRAFFIC BARRIER TERMINAL TYPE T2 w
h
| 6-3" | §'-3" o ISTANDARD GALVANIZED STEEL
_— /' ancron Liace o
SECTION PLATE T GUARDRAIL
EDGE OF 5H0ULDERJ e [IRECTION OF TRAFFIC
FLAN
CONDITION 2

F:
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Traffic Barrier Terminal Type T2
Condition 3

/—AREA OF COMCERM

y

OESTACLE

TRAFFIC BARRIER TEAMINAL TYPE T2 | -
o
| 6'-3" . 6'-3" -4 - {STANDARD GALVAMIZED STEEL
| PLATE BEAM GUARDRAILY
STRUT —\ @ @ — @ ﬁ
EnO _/ AMNCHOR j ZFM:E OF
SECTION FLATE T GUARDRAIL
EDGE OF EHWLDE“J +—— DIRECTION OF TRAFFIC
FLAN

CONDITION 3

’
ﬂbozﬁc
L]b way

69




Traffic Barrier Terminal Type T2

Deficiencies?

Steel Foundation
Tubes Too High-
Potential Snag Point

Bearing Plate K Not
Correctly Orientated

No Aggregate Shoulder

70
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Hlinois
L]bllway



Standard C8:
Traffic Barrier Terminal Type T5

Terminal is typically
utilized to connect
to the departing end
of aNEWbridge.

21 14. 6706 counts toward



i Traffic Barrier Terminal Type T5

420 Lejn
(embedde

P&Y LIMITS OF
OTHER TYPE

TRAFFIC BARRIER TERMIKAL TYPE TS5 (OME EACH:

31l £'-3" 3oue =g

1" DIA. AMCHOR BOLT
SEE NOTE &

FLATE [ FLACED BETWEEN
PLATE E AND RAIL ELF_MEI

[
FINISHED GROLUMND
LINE ORF GUTTER

aed

oolao

i
|
i
1
H
i
|
i
i
i
|
i
i
i
i

///I ,-' RN, j
A (TRECTION OF TRAFFIC
WHEN EMD OF PARAPET Is TAPERED

1
1 ]
1 I
1 i
1
U # SALICE |
_/ I I
1 I ]
Wax3 OR | 1
1
1
]
i

| |
] |
| 1
| |
I |
I | BOLTS USE TIMEER WEDGE IM BETWEEN
: : PLATE ¢ AWD THE COMSHETE.
WexB.5 | 1
STEEL o
POST ot
L_d
FOST BOLT WITH PLATE WASHER F
& LONG PLACED UMDER HEAD AMD MUT.
STEEL POST

TYPE T5 - CONCRETE BRIDGE PARAPET
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‘ Traffic Barrier Terminal Type T5

W Beam Ral
Element

Plate G is placed
between Plate E
and the Rail Element .

1ax2 /s
SLOTTED HOLES

™ 5 y'-5" .9
1
1o 17001 g0
a5 ! :4 1A ‘
\ | ! ! B
T i = | -== |~ 1" STEEL PLATE
5 s i = | -

ELEMENT
Tooxs
SLOTTED HOLES

1 i B E == Tl "
B | ! -E-\ | - Ij
3 —_— 1
R =5 T =4
ST CLASS 8 RAIL

PLATE G

Lllinois
L]bll way
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Traffic Barrier Terminal Type T5

Plate G was placed over the rail element.

74



‘ Traffic Barrier Terminal Type T5

"\ ‘.;:.“ b "

------
v (]

Mlate G was placed behind Plate E.
Molts were epoxied into concrete.
Mlate Washer D was not installed.

75



‘ Traffic Barrier Terminal Type T5

T -
an >— ==
=g 1 1 PLATE
TACK WELD i As WASHER D
pLATE 6| |[][ E Y fiss
s X’ T T e T R ./ Eéi':" — CONCRETE
v A TR T BRIDGE
= AR ARanciuki LI * YR Yhty PARAPET
T~ 1/8" DIA.. "'.q‘ - q. i .~'.qu 3 .'A.Q ‘..A.Q ._."q ...
g STEEL ROD R i fa S
1" DIA. — v v v
HOLE
PLATE WASHER D PLACEMENT OF PLATE WASHER D
(PLAN)

No Plate Washer D was installed.

Standard Washer was used with nut set
76 into Plate G end plate instead of rod.




‘ Standard C11.
Traffic Barrier Terminal Type T10

Typically utilized to connect to the departing end of

an existingconcrete structure.

Hlinors
Zero counts toward length of need L]b”""’)’

77



Traffic Barrier Terminal Type T10

TRAFFIC BARRIER TERMIMAL

TRAFFIC SARRIER TERMINAL

TYPE TIO (ONE EACH] PaY LIWITS,
: oF
= P'—;*IT‘-' OTHER TYPE STAMDARD
OTHER' TYPE tsased | ™ En SHOE
]
i i
STANDARD S=a ~ o
EMD SHOE e 3
:, T il %" STEEL —
A
17 pIa.
— C -1 HOLES
Gl TR
TYFE
VATION
—_—
SPACING PER CuT ao0p. BLock & POST BOLT N0 — PARAPET STEEL BEARING
w RAIL ORLY. caernstm THE | Bl A i
16" —ORILLED 1 HOLE T \“
5 “ EACH INDLVIDUAL s
STEEL BEARING PLATE ~——
M. % STEEL. BEARING PLATE PLATES WITH TGS war BE
= *1s0 — E ) FOR THE °L TE SHOWnN:
| [T 1 | - ~4 — 1
Tl = Il r
SPLICE Yo BOLTs ¥ #
1OUTSIDEY +—— DIRECTION OF TRAFFIC TREATED WOOD SLOCK ~ NOTESy
-t BLAN 6"xdxl'-1" SLOPE SPLICE i
BACK TO FIT WING. 1DUTSIDE! L SEE STANDARD Cl FOR DETAILS OF GUARDRALL MOT SHOWN.
. ) +—— DIRECTION OF TRAFFIC
CURVED WING 2 THE TYWFE T10 TERMINAL IS TYPICALLY UTILIZED TO COMMECT
GALVANIZED STEEL FLATE BESM GUARDAAL TO THE DEPARTING
AR END OF &N EXISTING BRIDGE CONCRETE WING WALL OR FARSFET.
3. UNDER NO CIRCUMSTAMCES SHALL &N EXISTING TERMINAL, THAT
WAS DESIGNED USING & PREVICUS STANDARD, BE ATTACHED TO
0" MOOIFIED [N ANYWAY FROM ITS ORIGINAL DESIGM. [F_ ANY
IJO:I[FI"J-TICN [5 REQUIRED 4ND & PROPER BARRIER WARRAMT Has
BEEM COMPLETED, THE ENTIRE BARSIER INSTALLATION SHALL BE
~ (‘JMPLETELT REMOVED AND REPLACED WITH & MEW SYSTEM THAT
szacm, FER CONFORMS TO THE CURRENT STANDARD.
. 4, TRAFFIC BARRIER TERMINAL SHALL BE IN ACCORDANCE WITH THE
r — DRILLED 1” HOLE MANUFACTURER'S DETAILS AMD SPECIFICATIONS.
WM, STEEL BEARING PLATE o falfe
|.,_..|..._._ 5. WHEN EMD SHOE IS ATTACHED TO & BRIDGE FARAPET WHICH HAS
AW EXPANSION JOINT, THE BOLTS SHalL SE PROVIDED WITH &
4 bl [ T 1 LOCKNUT O COUBLE WUT aw0 SHALL BE TIGHTEWED oLy To &
il '1'\_ . (I PFOINT THAT WILL ALLOW GUARDRAIL MOVEMENT,
2| Il ¥ BOLTS ¥ # = - —
SRLICE ! = 6. THE ANCHOR COME SHALL BE SET FLUSH WITH THE SURFACE OF
(OUTSIDET +—— DIRECTION OF TRAFFIC T = THE CONCRETE.
y-tlfp ELAN 7. EXTERNALLY THREADED STUDS PROTRUDING FROM THE SURFACE
— OF THE COMCRETE WILL NOT BE PERMITTED.
TANGENT WING /" SLOTTED HOLE
1 |
GENERAL NOTEs | L
# OR TO BE DETERMINED IN THE FIELO. { = | !
## HEAD OF BOLT TO SE ON TRAFFIC SIOE. |:—|——j
SEE DETALL “&" !
EnD SHOE Hlinois Tallvway,
e Roads for 3
DaTE REVISIONS

TRAFFIC BARRIER
TERMINAL, TYFE Ti0

2 BRRD TR STAMDARD C11-03

Mounting
height and
use of base
plate is
different
than IDOT




Standard C9:
Traffic Barrier Terminal Type T6

Typically utilized to attach to
the upstream end of retaining
walls and the bridge concrete
parapet wheregutter is
Installed.

Hlinois
43.156 counts toward | WY o f
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‘ Standard C9:
Traffic Barrier Terminal Type T6

# GUTTER LINES OMITTED FOR CLARITY oo | 1uite of
T T ateR TYRE

A5°<7¥" PAY LIMITS OF TRAFFIC BARRIER TERMINAL TYPE T6 (1 EACH)

{ POSTS 1-11 HAVE Z2ERD OFFSE! FROM BACK OF GUTTER GUTTER TRANSITION (SEE STANDARD BY)

CONCRETE PAHAPET ——
w STEEL BEARING PLATE

FORMED OR ——_
DRILLED 1 WOLE 42
_/ \—FACE OF RAIL TAPERS 3T
PARAPET WOOD
BLOCK-OUT TWO SECTIONS OF THRIE BEAM ‘ SINGLE SECTION OF THRIE BEAM | SINGLE SECTION G W-BEAM
‘' BOLTS ONE SET INSIDE THE OTHER ) ) y TANDARI
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Post spacing becomes closer as it nears the bridge parapet
the ralil is stiffened by transitioning to a single then double
section ofthrie beam
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Traffic Barrier Terminal Type T6

2 8 1'-8" VAR
X #?'_ ;5
'k i‘& .T____
SR EaERE:
ARSI e
ko i
N~ hléLl)EIs‘"(TvP.)
2'-6" I
PARAPET WOOD BLOCK-OUT DETAIL
Note that this is different than IDOT linois
‘Ibllway
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Traffic Barrier Terminal Type T6
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PARAPET STEEL BEARING PLATE DETAIL

Alternate Detalil
Individual Plates
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Standard B3:
Type G -3 Gutter Transition
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‘ Standard B3:
Type G -2 Gutter Transition
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‘ Gutter Transition at Terminal Type T6

Gutter profile transitions to
match barrier wall face profile.

Gutter does not conflict with
terminal posts.

Hlinois
LIbl[way
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‘ Improper Gutter Transitions




‘ Guardrail Block -outs

Use of multiple
block-outs is
not allowed.
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‘ Standard C10:
Traffic Terminal Barrier Type T6B

. \
\'
» . s VA
7

Typically utilized to attach at the upstream end of retaining walls
and bridge concrete parapets whegutter does not exist

Hlinois
43.156 counts toward | WY o f
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Traffic Barrier Terminal Type T6B

f

Fo" BNCHOR BOLTS *17 4T
EACH BLOCKOUT!

5-¥;" ANCHOR BOLTS*
‘ NAV
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SEE STANDARD C1

TRANSITION SECTION (SEE DETAIL)
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CHEMICAL ADHESIVE. MINIMAL EMBEDMENT 10°,
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Type T6 installed instead of Type T6B

Oéli2i(e:200"




‘ Vehicle Impact (Wheel Snhag)







PROPRIETARY
TERMINALS
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‘ Standard C6: Traffic Barrier Terminal
Type T1 (Special)
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Traffic Barrier Terminal Type T1 (Special)
GATING PORTION OF TERMINAL

ﬁ
.}vﬂ-ﬁ']m]ﬁs’
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' Runoff Path

Area of
Concern




\ Runoff Path

CLEAR DISTANCE LINE —\

AREA OF " L
CONCERN R
(OBSTACLE) R

USE

CRASHWORTHY

— TERMINAL
] BARRIER
c NE
LINE

FIGURE 5.24 'Approach barrier layout variables -
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‘raffic Barrier Terminal
'ype T1 (Special)

DIRECTION OF TRAFFIC :>
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SHOULDER WIDENING TRANSTTION-WITHOUT GUTTER
FOR TRAFFIC BARRIER TERMINAL TYPE T1 (SPECIAL)

37.506 counts toward | e
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NCHRP 350 Terminal Tests

Test 30 Test 34

Test 31

Test 32
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Traffic Barrier Terminal
'ype T1(Special)




Traffic Barrier Terminal
Type T1(Special)
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Traffic Barrier Terminal Type T1(Special) -Anchor




\ Traffic Barrier Terminal

Type T1 (Special) without Gutter
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‘raffic Barrier Terminal
'ype T1 (Special), w/ Gutter, Type G~ -3

[:> DIRECTION OF TRAFFIC

Type G-3 Modified Gutter
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Trinity Highway Products

ET-31

Test Level 3
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%1’110119
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I
-

[
C

ESTE CUSTOWER: TO PROVEE
TERUHEL
FLAETIC OFFSET ELOC

[ROUEY) &FE ACTEFTSEIE

5w WG HGR. BOLT
WHER WL,

BH 513 o

CROUMT -
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ET-31™ Guardrail
End Treatment

Product Description
Assembly Manual

Create

W i POST
(UPPER) W = 4.5

EILL OF WATERIAL

Wi F

AMELS, 1 ¢
FLAN, BLEVATION & =

SYT/1 HE

A TRINITY

L
dh 4
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‘ET 31, Postl (Hlnged Breakaway ™)

BOTTOM POST TOP POST

‘Hl’lﬂs 2‘9 I

TOW‘ARD‘S POST 21
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ET 31, HBA Post 1

TOWARDS POST 2

3/ 40 DI A. X 43/ 80 DI A. X 20 HEX
HD BOLT W/WASHER HD BOLT W/WASHER
AND LOCK WASHER AND LOCK WASHER
UNDER HEX NUT UNDER HEX NUT

HIGH STRENGTH BOLTS
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|ET 31, HBA Post 1

4 0
Max

THE EARS ON THE HBA BOTTOM POSTS SHOULD NOT BE
MORE THAN 40 ABOVE THE FI NI SHED| GR#

Lllinois
L]bll way
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ET 31, Post 2 (Steel Yielding  Post)

I MATERIAL
LEMGTH [ Lie/Each | WATERAL
[ 4 | 74 Aw




ET 31, Posts 3 -8 (Standard Line Posts)

|

I /—fufs"a x 14" LG HGR. ROLT
l W/HEX MUT,

E: ==== :ﬂﬂ:f’f ﬂ-l

PN 4E50B mm_/ /—F"N 533G POST
BLOCK ROUTED W6 x 8.5
(SEE NOTE 3)

SECTION "A—A"

(TYP @ POSTS #3 THRU §8)
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‘ ET 31, Installation of the Strut




ET 31, Post 1

DO NOT BOLT THE RAIL TO POST 1
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ET 31, Attaching the Extruder head




‘ ET 31, Attaching the Extruder head

5=

Extruder Head should be Parallel to the Guardrail i
Not dipping down.

Lllinois
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