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National Cooperative Highway
Research Program (NCHRP) 350

NCHRP Report 350, released in

1993, was formally adopted by
FHWA for the NHS.

Recommended Procedures for the
Safety Performance Evaluation

ThiS was the firSt time that of Highway Features
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

A B, — ‘-“-dos - - -
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NCHRP 350, TL 3 Pickup Truck

5 Note deflection and rail separation from posts.






Galvanized Steel Plate Beam Guardrail
Prewous Standard No Gutter

&~ or Steel
~ i Blockout

Aggregate Shoulders Spec1al Type C
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3T wst AN _xcw"i“ an‘f' ST




\ Guardrail Height

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




Standard C1:
Galvanized Steel Plate Beam Guardrail




‘ Midwest Guardrail System with Gutter

!
!

A" i I = Post Length 6’-0” hesa
, Splice Mid Span
Top of Rail = /a ,

o Aggregate Shoulders Special, Type C

?zb”"”"zé .
wa
Tollway Detail /& o
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Increasing Guardrail Height

® This work shall consist of
the complete removal and
re-erection of existing |
steel plate beam guardrail @RS =F
and traffic barrier y g
terminals.
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Guardrail — 3 Types

Guardrail Post Spacing
System
MGS- 31" 6’- 3”
Type A
MGS- 31"
Type B 3’-17%"
Y»-Post Spacing
MGS- 31"
Type C 1°-6 %"
Y2-Post Spacing

ﬁ
-)v];gnwfs'
LZb way
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‘ MGS W-Beam Rail (2 types)

3-1%” (Typ.)

13-67%2"

F -

g

= =

=

=

i -
L. N

Fﬁ‘_ '

f

-

[€&—— 12'-6" W-Beam Section, 12 gauge,

F -

>

5 Holes

2

SECTION F-F

Post Spacing Type A (6’-3”’)and Type B (3’-1".")

1°-6%” (Typ.)

13’-6"2"

I
i

)

N
el

e

il
:

e 12" - 6" W-Beam Section, 12 gauge

9 Holes

2

SECTION F-F

Post Spacing Type C (1’-6%” )
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Galvanized Steel Plate Beam Guardrail

Strong Post Systems

W 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.

,
]Tll-gnozls'
Tollway
15 ge



‘ Galvanized Steel Plate Beam Guardrail

3r-Qn >
SEE NOTE 2 3 '_'—U"7< 5%"

TOR OF ?ML—J |

-1 | | | II' |
\ I| | I' I| Il !
II | || I'| \ :
LT
|
: G
= = '
| b
a e
G =
PAVED Ll & N & 12 SEE MOTE T
- o
SHOULDER o % =
& o SHOULDER POINT
L AGGREGATE SHOULDERS SPECIAL,
77 TYPE C (SEE NOTES 4 AND 7)

CROUND 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 Guardrail

40 >
r-gv |3V 1-0" | 5K
TOP OF [RAIL — ‘
RV
|| { I| II| I| |
|| I| | :
| — AT
|
Ll |
— E -
== =
wl|=
. E|& SEE NOTE 10
PAVED T oS _
SHOULDER i .
= | == =
= = L
110 MAX, - SHOULDER POINT
.
7/ ) E-GU - 2 [.ﬂé%%ﬂi%:cﬁ%Ed]SHDJLDE%S SPECIAL, TYPE C
o ( % )
s s
i b L.
AN Py Ny o) GROUND LINE
>>// }:\/ \:\\“"5\ /ﬁ;\/’&\;’,\\ 4 /x |
STEEL PDST—-’/_.m
B'-0" LONG
(SEE NOTE 100
APPROVED FILL MANGRIAL
SECTION WITHOUT GUTTER | s reoutren
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‘ Galvanized Steel Plate Beam Guardrail

& I =
I Ny
- 1 B
— I ™y
I
. [
B - e\
f
| )
| 9 POST
1 IDENTIFICATION
| (STAMP BOTH
SIDES?

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

11 B 11
STEEL POST CONSTRUCTION

POST BOLT —
WITH STD.
HEX NUT

vy
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Aggregate Shoulder Material

Aggregate
Shoulders
Special, Type C

Aggregate
Shoulders
Type B —
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Aggregate Shoulder Material

DO NOT MOUND AGGREGATE — RESTRICTS ROADWAY DRAINAGE

Hlinois
L]bl[way
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Galvanized Steel Plate Beam Guardrail

Shall Not Be
Bolted Down

21



Galvanized Steel Plate Beam Guardrail

Shall Not Be
Encased in
Concrete

Lllinois
L]bll way
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Galvanized Steel Plate Beam Guardrail

Shall Not Be
Encased In
Asphalt

Hlinois
L]bl[way
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Guardrail Post Leave-Outs

) A \ ™~
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Guardrail Post Leave-Outs

18” x 24” Leave-Out
Fill Leave-out with: CA6

Cap Leave-out with:
4” CMA or CLSM

25



Guardrail Post Leave-outs Video
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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

I__ la_%” __I
I |
'3
= === =
L T
:"I;DE MAIL W/16D NAIL
[ hh- T
h‘ |
- |
|
|
. |
= |
M ECCZZZLZZZZZZo
i |
|
|
|
|
1 !
SIS
CMIN. T MAX,

Two Piece Wood
Block-Out Option




Wood Block Grading Rules

Standard Specifications
for Road and Bridge
Construction

® Southern Pine
Inspection Bureau

Adopted January 1, 2012

W West Coast Lumber e

LUMBER
. 2004

Inspection Bureau =

f" _ - IIhoisDepartmentof‘lialsponaﬁon
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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.

Splits are limited to 1/6 the block length (14”) = 2'4”.

Lllinois
L]bll way
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‘ Wood Block Defect- Spllt

Limited to 1/6 the block length(14”) = 21/ ?
This split runs entire length of wood block-out.

31



Wood Block Defect-Shakes

, - - -

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

Shakes are limited to 1/3 the thickness (6”’) on end = 2”.

Lllinois
L]bll way
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Wood Block Defect-Shakes




\ Wood Block Defect- Checks

< \\J )
/

\\
\ i N \\ ’//f’\/
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 limited to the sum of "2 the thickness (6”) = 3”.

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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‘ Wood Block Defect-Knots

KNOTS
Knots are a portion of branch or limb that has
,1/\\\ become incorporated in a piece of lumber.
B/ /4 Knots shall be measured as shown in Figure.
S
Sy G : :

L L/t F F- Measure least dimension.

| G-Measure along corner or measure size most

N nearly representing diameter of branch

causing the knot.

The sum of the sizes of all knots in any 6” length of piece must
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




-Routed Edge

\ Wood Block Defect




‘ Standard D4: Delineators

Reflector Marker
Type B

|
NN 'ﬁ. 3
e | e | 0k | e
3

DDDDDDDDD
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D4-Delineators

Revised Permanent Delineation Spacing
MAINLINE RAMP
TANGENT CURVE TANGENT CURVE
* | GUARDRAIL 100/ 100 100’ TABLE A
# | CONCRETE BARRIER (DOUBLE FACE) 100° 100° 100 TABLE A
% | CONCRETE BARRIER (SINGLE FACE) 100/ 100° 100" TABLE A
SHOULDER NARROWING 3015 3e 15 3e 15 S,
BRIDGE APPROACHES 3e 15 3e 15 3e 1y 3015
* | BRIDGE PARAPET 50" o0 50" oUf
* | NOISE ABATEMENT WALL 100° 100° 100" TABLE A
(CRASH WORTHY)
POST MOUNTED DELINEATOR 200 200° 200’ 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

50

25’

25

TEMPORARY DELIMEATION.

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

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 —‘

- \‘ 'v“ “‘ \l‘ ““‘ : 0
‘\‘ ‘\‘ \‘ \l“ \ : B
E-G TP S
AL SR \ \
\ '\‘ '\\‘ \\ '\ T
& WA N A
o S WA !
= 3 - c
o ™M
2 Lol ‘@Y Ha- L
= E
PAVED SHOULDER— e
\ %
(%]
o
Ll

§7777100)%3

Tollway
43 “



Midwest Guardrail System Video




Barrier Clearance Distance

Guardrail Post Spacing Desirable Barrier # Minimum Barrier\
System Clearance Clearance
Distance Distance
MGS- 31” 6’- 3” 42” 28”
Type A
MGS- 31”
Type B 3’-11." 30”
% Post Spacing
MGS- 31”
Type C 1-°6 %47 24”

Y4 Post Spacing

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

45
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Galvanized Steel Plate Beam Guardrail

L, P18

6'-3" (MIN.)
POST SPACING
DOWNSTREAM | o 3'-1/," UPSTREAM A P (TYP.)
TRANSITION TRANSITION Y ROER- ROST AT
e T Obstacle I} 126" e
2 SPACES s [Z 4 SPACES e 3'-1%”
e 31" R[5

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 Guardrail

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

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

feet behind the guardrail posts.
T O T TR
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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 9’- 47", Vilinois
L]bllway
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‘ Long-Span Test (Too Long)




Galvanized Steel Plate Beam Guardrail
Drainage Structure Conflict

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

~

-4l
EMAKIMUH}
e -3 (3 1;’2) | e -3

(

- -
‘ ‘ N MIN.L ‘ ‘
- f
/ " DRAINAGE
STHLH:EUHE
f \._../ : : 1
REFOSITION POST FACE OF CUARDRALL

\—EDGE OF SHOULDER

TYPE A GUARDRAIL-DRAINAGE STRUCTURE CONFLICT
ONE POST

¥
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Galvanized Steel Plate Beam Guardrail

Drainage Structure Conflict

(1.5) x Normal Post Spacing

6.'_3” Er_jrr r_3|r 6-’_3_.. E.-_B.-.- 6,-_3
(ADJUST AS = e 1, NADJUST AS
REQUIRED? 9°-4Y/s 37120 ) REquIRED)
(MAXIMUM) N
" DR CE” -
STRUCTURE
REPOSITINN POST REPGSI ON POST \\———FACE OF GUARDRAIL

EDGE

TYPE A GUAHDRAI:\\\DRHINyé//STRUCTURE CONFLICT

OF SHOULDER

DSTS

(0.5) x Normal Post Spacing

54

I




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

Guardrail

B MOT Manual identifies

conditions in which this ‘}Tribm
operation is allowed. o

56







NON-PROPRIETARY
TERMINALS
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£ Tllinois
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Non-Proprietary
Traffic Barrier Terminals

® Each run of guardrail needs to be anchored
on each end with a terminal.

™ Tollway Standards — Traffic Barrier Terminals
 Type T2
- Type TS
- Type T10
- Type T6
1 Type T6B

< KK KK K

’
ﬂ'ﬂoﬁ
L]b way
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‘ Standard C7:

Traffic Barrier Terminal Type T2

Anchor Plate T
with %" cable
assembly

Bearing e
PlateK | &

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

60
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‘ Traffic Barrier Terminal Type T2
with Gutter

I TRAFFIC BARRIER TERWINAL TYPE T2 11 EACH) GUARDRIL TYPE & OR TYPE 2

= THIS FOST REQUIRED
”/Fan ALl TYPES
| [ -3 ey | -3 or Wl

1
| STAUT | | ACCORDING TO TYPE
l \-—E @ ﬁ ﬁ I
;
7 7 : i
I _flr _.l'r J.-i I
BN ENCHOR TALE OF
SECTION  PLATE T J CUARDRALL gm— TRECTION OF TRAFFIC
N PLAN
= TaP OF RalL
"— L7 THE RAIL ELEWENT [ Y
Bib SECTIN THE GIRECTION OF TRAFFIG.
1 - T CE
BEARING L
FLATE B
5
% BOLTS—
Ty BOLTS E5SEMELY
ELEVATION
WOGO POST INSEAT —_—
v STEEL TUBE.
&) AR Feld
SEE WOTE 7 gy~ 12 | TG
TOP OF RALL
T
saven e & AGOREGATE 3§
SHOULDER - SPECTAL, TTPE C
T CAOLND
LINE
CUTTER OF TVPE
SFECIFIED
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‘ Traffic Barrier Terminal Type T2
Without Gutter

-l
La? THE Fall ELEWENT [
LiP ALl 0VER | THE DIECTION OF TRAFFL,
%#-_-_-_- R A — L S A SN | SR,
BEARING &
FLATE | |
% BOLTS AT b X X
CABLE ¥ ¥ nm::uyn LINE
T mILTS LSSEMBLY - - -
WOOD FIST [NSERT
S1em TuoE, ELEVATION
RA ARRTER TERMINA P - i
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Traffic Barrier Termina] Type T2

b3 7 [ < A £ < :
-~ : e . _ e
y ' - . “
.«\ " 5 : - ’

uﬂ ‘N‘;;..‘, ) . ol
."' A:‘ 9‘;!’ )

-

2 »
e ‘W. -
v dx - r“z‘ Fore Sy o
- - - - . '

Sy S vx‘ -
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Traffic Barrier Terminal Type T2

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




Traffic Barrier Terminal Type T2

Bearing Plate K
Proper Orientation
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Traffic Barrier Terminal Type T2

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

1 Condition1l (>28”, <6’)
1 Condition 2 (>6’, <12’)
1 Condition3 (> 12’)

66



Traffic Barrier Terminal Type T2
Condition 1

/—AREA OF CONCERN

DBSTACLE
c X
TRAFFIC BARRIER TERMIMAL TYPE T2 10°-0" = g
6'-3 g :? {STAMDARD GALVAKIZED STEEL
-1k © PLATE BEAM GUARDRAILY
_ 1
o —' ANCHOR /_f FACE OF
SECTION PLATE T GUARDRAIL

EDGE OF S-HDULI]EH—"!

PLAN
CONDITION 1

44— DIRECTION OF TRAFFIC

67




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

Lllinois
L]bll way
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Traffic Barrier Terminal Type T2

Condition 3

/—AREA OF COMCERM

OESTACLE

y

TRAFFIC BARRIER TERMINAL TYPE T2

3 12

(STANDARD GALWAMIZED STEEL

L

PLATE BEAM GUARDRAILY

i

i

EnO ANCHOR Z FACE OF
SECTION FLATE T GUARDRAIL
EDGE OF SH[N.ILDER—"'I’ e DIRECTION OF TRAFFIC
PL AN

CONDITION 3

69
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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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Standard CS8:
Traffic Barrier Terminal Type T5

Terminal is typically
utilized to connect
to the departing end
of a NEW bridge.

71 14.67’° counts toward length of need LTbllway



‘ Traffic Barrier Terminal Type T5

P&Y LIMITS OF

42” Length
(embedded 38”)

TRAFFIC BARRIER TERMIKAL TYPE TS5 (OME EACH:

OTHER TYPE

31l

&-3" 3oue

72"

1" DIA. AMCHOR BOLT

00} 00

_____¢__.._______ —L

FLATE [ FLACED BETWEEN

SEE MWOTE B

PLATE E AND RAIL ELFJ-IEI

FINISHED GROLUMND
LINE ORF GUTTER

WExE.S
STEEL
POST

1

1

1

1

1

i I
/ I
1 1

Waxd OR |
1

T

!

i

TYPE

aed

15

A [JTRECTIOM OF TRAFFIC

1

I

e

# SALICE |
i

]

1

I
|
!
I
| BOLTS
I
I
I
I
I

B LONG
STEEL POST

CONCRETE BRIDGE PARAPET

L e
I _-_.___a?-_.- j

WHEM EMD OF FARAPET IS TAPERED
USE TIMBER WEDGE IN BETWEEN
PLATE G AND THE CONSRETE.

FOST BOLT WITH PLATE WASHER F
PLACED UMDER HEAD AMD MUT.

72




‘ Traffic Barrier Terminal Type T5

W Beam Rail
Element

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

1ax2 /s
SLOTTED HOLES

L g5

T

S 2 =
1 i B — o E A L) a9
B | ! -E-\ | - Ij
3 = 1
R e i =4 s
o ST CLASS 8 RAIL

ELEMENT

1" STEEL PLATE

Tooxs
SLOTTED HOLES
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

W\ » ..»_“. : “ :

------
v (]

Plate G was placed behind Plate E.
*Bolts were epoxied into concrete.
Plate Washer D was not installed.
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‘ Traffic Barrler Terminal Type TS5

~— %" DIA..
STEEL ROD

PLATE
;f;_.WASHER D

b
b
3

| 774b 4 — CONCRETE
BRIDGE
SERE SR PARAPET

. . . A .‘q .
c. a4, ce &, T.e &4,

a, . & - a .

PLACEMENT OF PLATE WASHER D

(PLAN)

/6

No Plate Washer D was installed.

Standard Washer was used with nut set

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 existing concrete structure.

Hlinors
Zero counts toward length of need L]b”""’)’
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Traffic Barrier Terminal Type T10

TRAFFIC

BARRIER TERMIMAL

TRAFFIC SARRIER TERMINAL

TYPE TIO (ONE EACH] PaY LIWITS,
Fat LIVITS OTHER TreE
oF [ — STaMDARD
OTHER TYFE t SPLICE & Y EMD SHOE
]
STANDARD
EMD SHOE T 3
A
% 3"1':‘”2"
:I',TPE
VATION
—
SPACING PER CuT ao0p. BLock & POST BOLT N0 — PARAPET STEEL BEARING
ar RALL oWy caernstm THE | BLA
o C 0 &
g —DRILLED 1 HOLE T \
1 STEEL BEARING FLATE - \ 14 EACH IM‘[V]D 1AL
s % STEEL BEARING FLATE PLATES WIIH
= v Y| T
m [T 1 ﬁ% =) - == Ly H
Tl = Il r
SPLICE Yo BOLTs ¥ #
10LTSIDES +—— OIRECTION OF TRAFFIC
TREATED wWOOD BLOCK - .
o ] ] NOTES
R E"xd"x1'-1" SLOPE litan
3ol ELAN BACK TO FIT WING. ?.:L%E%gg L
N ) +—— DIRECTION OF TRAFFIC
CURVED WING H
AR
3
CEMPLETEL 1AMV AN REPLACED
SEﬂC[NC FER CONFORMS TO THE CURRENT STANDARD,
" 4,
1" j—ORILLED 1" HOLE MAMUFACTURER'S DETAILS AMD SPECIFICATIONS.
% W, STEEL BEARING PLATE o gy .
I [ 1
A s _:\_ I . BOINT THAT WILL ALLOW GUASDRAIL MOVEMENT,
SALICE Yo BOLTS ¥ ¥ 3 == .
(OUTSIDET A DIRECTION OF TRAFFIC L =+ THE COWCRETE,
il ELAN 1

TANGENT WING

GEMEFRAL WOTEs

# OR TO BE DETERMINED IN THE FIELD.
## HEAD OF BOLT TO BE OM TRAFFIC SIDE.
SEE DETAL "&"

e SLOTTED voe—"1

1 BV

EMD SHOE

0 HOLES m -ﬂT BE
3"FoR THE PLATE SHOWH

SEE STAKDARD Cl FOR DETAILS OF GUARDRAIL NOT SHOWN.

THE TYFE T10 TERMINAL IS TYPICALLY UTILIZED TO CONMECT
GALVAKIZED STEEL PLATE BEAM GUARDRAL TC THE DEPARTING
EWD OF &M EXISTING BRIDGE CONCRETE WING wall OR FaRSPET.

UNDER WO CIRCUMSTAMCES SHALL AN EXISTING TERMIMAL, THAT
WaSs DESIGMED USING & PREWIOUS STANDARD, BE ATTACHED ToO
©OF MODIFIED [N ANTWAY FROM ITS ORIGINAL DESIGN, [F ANY
IJO:I[FI"J-TICN [5 REQUIRED 4ND & PROPER BARRIER WARRAMT Has
BEEM COMPLETED, THE EMTIRE DARRIER INSTALLATION SHALL BE
WITH & HEW SYSTEM THAT

TRAFFIC BARRIER TERMINAL SHALL BE IM ACCORDANCE WITH THE

WHEN END SHOE IS ATTACHED TO & BRIDGE FARAPET WHICH Has
ay ExPanslon JOINT, THE BOLTS SHall SE PROVICED wITH &
LOCKNUT OR COUBLE WUT amD SHall BE TIGHTENMED ouly To &

THE ANCHOR COME SHALL BE SET FLUSH WITH THE SURFACE OF

EXTERNALLY THREADED STUDS PROTRUDING FROM THE SURFACE
QF THE CONCRETE WILL NOT BE FERMWITTED.

Hlinois Tallvway,

e Roads for 3

RE VISTONS

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 where qutter is
installed.
Hlinors
43.15’ counts toward length of need LIMIW""«V
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‘ Standard C9:
Traffic Barrier Terminal Type T6

45°-7Y4" PAY LIMITS OF TRAFFIC BARRIER TERMINAL TYPE T6 (I EACH) ¥ GUTTER LINES OMITTED FOR CLARITY  puy 1MITS OF
POSTS 1-1) HAVE 2ERD OFFSE! FROM BACK OF GUTTER GUTTER TRANSITION (SEE STANDARD B%) OTHER: TYPE
CONCRETE PARAPET — x
. STEEL BEARING PLATE
| —T r
FORMED OR ——__ : ]]'],A'IF ia — ﬁ— j— .S :
DRILLED 1" WOLE : 5 6 B FL_E - N . = PALCR B
- e — . (%)
\—FACE OF RAIL TAPERS 373
PARAPET WOOD
BLOCK-0UT TWO SECTIONS OF THRIE BEAM L SINGLE SECTION OF THRIE BEAM J. SINGLE SECTION Biy-BEAM
¥, BOLTS ONE SET INSIDE THE OTHER ‘ SEE STANDARD C1
4 —— DIRECTION OF TRAFFIC PLAN mesmon SECTION (SEE DETAIL) .
JLAN NCLUDED IN TRAFFIC DARRIER TCRMINAL TYPE T o
e e Face of rail taper 37:1
-4 - Wy PAY LIMITS OF
. T SPAcass - “T OTrER TYPE
THRIE BEAN EXD SMOE —‘ "4 / AL, \
——— ..—
— - T T - = = £ y -
) -1t - X T — = = / ‘
X 1 .y A, —
i o T T e
o
| ] | ! (!
| | (! |
| \ 1! |
| 0!
| ] [ | ,' L ]
3 ‘ & ' ' £ 10 n .
< 1
ELEVATION 3

. . . For Parapet (Safety Face
Post spacing becomes closer as it nears the bridge parapet and T | )

With Type G-3 Gutter
the rail is stiffened by transitioning to a single then double
section of thrie beam

Hlinois
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Traffic Barrier Terminal Type T6

2 8 1'-8" VAR
X #?'_ ;5 ------
B = T——-— Eitebatn
® \ 4?)—— | 33 ey
IEE IR
- |
N~ hléLl)EIs‘"(TvP.)
2'-6" 1
PARAPET WOOD BLOCK-OUT DETAIL
Note that this is different than IDOT linois
‘Ibllway
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Traffic Barrier Terminal Type T6

1/2 I T V-
| B |
s | ]

I |
A |
T B
M
el
o |1 pit
____J$_ ﬁ e

. i I

=
- / 1" DIA.

PARAPET STEEL BEARING PLATE DETAIL

Alternate Detalil
Individual Plates

Hlinois
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Stan

dard B3:

Type G-3 Gutter Transition

4 .D OF CUTTER TAPER 33

20

®GUARDRZN. BLOCKOUTS SN0 RAIL OMITTED FOR CLANITY 1 T
S
e L I 2 S gt B BT
BARKTEA ) LT =T AR Y I
TIPE G-)
‘\ OUTTES
\— UUTTER FLON LDE
\
FaoNT E
sed OO L yed el PLAN @ DIRLCTHN OF TRAFFIC 5
o ! LRt/ % 'l 2k Lt |
IV TAPE S8 GUTTER TRasSITION Terg G-3 QUTIER
- =
— ————— —~— — ~ — —— ~
. T s = - e e ——
g‘ T . T e o T "};;’T“/

I 1 i 1] T |
T i  —— ~4  —— g e Tt — ——

" |~\-| ) ) [ ) 1 o 1 [ ] (3 vy V ] " ]

wl ULM Al AL M o~ Al al Al '\ a mi s Ml b o i
FRONT EDGE BOTTOV OF GUTTER ST oF GUTTER YD “—.n:l OF SUTTER

EDCE OF SOMATER PRCFLE

oy
3 L R
e | ] LEvEL = S LBVL
S e [ s fivs oWy oy || = V'3 Sty | — LB
LN VANIES L g & VMI’E’.H & -] 2l 10" m' h‘ e
= 2 Sh s Yo L‘Jr
G
G-3 SECTION &-4 -3 SECTION B-8 -3 SECTION C-C CTION 0D & 30 &
At !F"E‘CE‘I:'TEPA:‘”[I -3 rhov ranaret B-10Me" rhou FaAreT IT-0 THON PARAAET
LTS THAMSLTION MOTES)
LU TP WATOH UMD MO YT TIMOLLY @ S RITH RMGITEAG L I GMTRETD T3 FIT T STGss
:r‘nqwam;lmnuuA!utmv o C s JOT AR IVE T
Ty * FAT R COIETE TR 10T G LA QLS E ERECED 45 TS OF VERTIOA CISAAEMNT
TO TS O WRITCATEL (RPLACEVENT Xt Lor 3
L FROVEE 1 EFWAIN AN] WIT) PRFSED KINT LU
() ol g wELIE TVE ¢ TN TUNITEN TR S0 WAL 7 BT WL, & U w4 e vt 10wy T
T F T ATES FRE 1wy Y
L DEIMLATIN O LMY ALY ShLeL TR PAPET PROFLES. Mﬁg:oqy
L FOR DETALS OF ACWR IS 1 » X U R R
Tt s T susers T, Tt e T R e AT B aare | wevreron e gored o
J AGITION AT T
Gl ¥ynmca . IYPE C-3 CUTTER TRANSITION AT TRAFFIC SARRIER TERMINAL, TYPE T6 UM TEWINGTYPE-T8
. -y gy ™ TR STANDARD 83-04
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‘ Standard B3:
Type G-2 Gutter Transition

SCusCRAl SLOXOUTS B0 NAE 35 OVITTED Fon CLaMITr RACL OF CUTTER [ PARALL  [eq
A (Re ] te /  ToEREE OF sho.iew
CONRETE FAINET 4
somerf  1fr T 1 T /I T T T T I T T I
BANTIER .
— R g
—GUTTER FLOA LINE v
N_papar TTER ; ;
aed TREHE e ved ced ELAN ped e OIRECTEN GF THAFFIC
[/ 61 I i ) § Ued )/ 0
FT-HA" TIPE G-7 GUTTIR TRANSTION I -2 GoTTEN
S
= — — - — — — —
= : 2
P T < o 0 e i S— 1 P S— > -t T - -
I N N O | l L |
I = bt o s = =F s —— o i‘ = 3
1 ] [ L) 1 1] . [ [
S L VR T T e u a u‘\ M AL AN o\ W e a !
rhONr Bo0s BOTION O LUTTER T oF TR Ak o urTEN
COCE OF SeOLL ey Mornc
EyATIOH

- FAVED ey
o - ouEn | -
. ; e 3
odses | L e ® \' un_ 8 e % e
-~ - L
f L B "z - —_ S ) o .
T et (M . g s 4 e
W

. d 2 4 b i = A
O T 2 Tl B i e 2 SIS N
oOny oA o ; + ‘ A6 Jr_ 3 rc L

i 5?‘ W -0 | & i
BERS YR, > \ut’t"
Ll R o
G-2 SECTION A-2 -2 SECTION B-8B C~2 SECTION C-C G-2 SECTION ,;_..1
AT _CONCSETE 2ARAPET g-81/" FROV PARASET 15'-al4" FI0M PARAPET Z1-§/" FRQM PARAPET

SEE WITE 41
AOTES:
L KT SIEET 1 OF THES EAES FON GUTTDR TRSASSTION WOTEL

TR TR -2 o TRAVSITION SAALL T PAD %8 FOT
o COMOETR GUTTON T G,

wxY > 2
] Linois
@imﬁ DHONERT PRIM. TR © Opvae Mol fowr &
P -2 0 ANS C i) Es Y3 e
£-200-3 SU
Wifi a1 TORHE:
D Yymma RARRIER TERMINAL, TYPE 7%
B STANDARD 83-0¢
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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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1I0NS

Improper Gutter Transi




‘ Guardrail Block-outs

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

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

Hlinois
a8 43.15’ counts toward length of need ‘]bllway



Traffic Barrier Terminal Type T6B

Fo" BNCHOR BOLTS *17 4T
,7 EACH BLOCKOUT!

5-¥;" ANCHOR BOLTS*
‘ NAV

B & /b &

P 1 @

PAY LIMITS OF TRAFFIC AARRIER TERMINAL TYPE T6B i1 EACH) PAY LIMITS OF

I OTHER TIPE
AT it
ACE OF RAIL TAPER J0: OR FLATTER I eosT

REQUIRED)
FOR ALL
THRES

T =7
SEE DETAILS OF WOOD BLOCKOUTS A, B, C, & 0. (SEE SHEET 2 OF 2)

SINGLE SECTION OF THRIE BEAM

SINGLE SECTION OF W-BEAM

S NIRECTION OF TRAFFIC

'

SEE STANDARD C1

# WITH STANDARD WASHERS.

AFTER TIGHTEMING, CUT THE ANCHOR BOLTS

FLUSH WITH THE NUTS AMD DAMAGE THE NUTS TO PREVENT THEM FROM
LOOSENING, BOLTS SHALL BE ANMCHORED INTO ORILLED HOLES USING A

CHEMICAL ADHESIVE. MINIMAL EMBEDMENT 10%,

TRAMSITION SECTION (SEE DETAILI
INCLUDED 1N TRAFFIC BARRIER TERMINAL TYPE TeB

PLAN

;'jglESHBDEEW SINGLE SECTION OF THRIE BEAM THO SECTIONS OF THRIE BEAM
] 126" OKE SET INSIDE THE OTHER
. ” gedlfy | 34-die |PaY LIMITS OF
COMCRETE & SPACES AT I'-B74" A 11 SPACES AT 3-lp" OTHER TYPE
STAUCTURE W '-|
¥ i o = 18 L L L L L. . . L LA . HaL o oy o HE-L o 4
Tt e L L T T T T T L L L ot ]
.l\ :m: Tal InT Tal Tal InT Tal .Ill.l Tal Jal InT II.IEI B I L
o : o2 =
: JIRININIE | |l 4
L ! S
IVM//&WWW&V e B i Y ’r’m“}v'r%rmlm:lyﬁl/ :I'W"m'I”/ :I :I 'IJJMM': I: b h I 11 Il Nl
i chpo b I o h I I I b by by I h I I I
# I | | i by i b [ by by 1 H i
I o [ ot il il il by il [ | hy by 11 Nl 1
' N I R R B I A [ I [ b I I h ] 14 1
' [ N I| I| h I h h y Iy I
P SO oo gl 1 1 1 Ll 1 L 1 1 1
1 2 1 4 5 & 1 8 E 10 u 12 13 1 15 I 17
- | §-0"
POSTS | POSTS
ELEVATION
2 ///1
lllinois
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Type T6 installed instead of Type T6B




‘ Vehicle Impact (Wheel Snag)







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

-
}”3;1101:9’
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\ Runoff Path

Area of
Concern




' Runoff Path

CLEAR DISTANCE LINE —\

AREA OF «
CONCERN
(OBSTACLE)

LR

USE
CRASHWORTHY
TERMINAL

END OF
BARRIER
Cc NE

LINE

FIGURE 5.24 'Approach barrier layout variables -
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Traffic Barrier Terminal
Type T1 (Special)

DIRECTION OF TRAFFIC [ >

1 PAY LIMITS 0F TRAFFIC BARRIER 0 PAY LIMITS OF
| TERMINAL TYPE TI (SPECIALI] EACH | OTFER TVPE

AGGREGATE
SHOULDERS <
A SPEEIAL ¢ SPLICE ‘Io

50:1 TAPER

LA AT A A A A B R

"R’II,,, /I’[ 'RED /// / / / /l
///I’. LA A A A A LA A ) /l, 1 7 P S8 2% 2 35 A% O 3 2% o8 N B A 4
//50‘11"’{////// ’ s s SREw‘I/I,// ’ ’

i T Ty
@ ___ ~ ——— —r-r'r‘l'7‘)’“"f r s rl SN
F 0 S0 B 5 ALY 2 K Loy B B A 4
////////111
7 7 7

s/
) ) VA A A A A Y A A SV A A

RO R I T T BT 4 RecoveryArea20x90 LA AN AAAAAA RS A

;o P
P2 A S A 3 AT 4 - s
’ VAV T A A A S AV A A S T SV S AV VA A M A VA A A S A A A A A A )

L BBl LANA- LA A FRA R T AL LA AL L LA AL CAMATLAMATL B ELA LA AL LAA

| 25 X N X B i S S M &Y B B 2 2k A S I B X ) 1 5 Y X 2 N N Ny X Ko e o a5 9 B e A N B IoF Sy W it P Y 5y 3 A
| S0'-0" NN |
I 1

SHOULDER WIDENING TRANSTTION-WITHOUT GUTTER
FOR TRAFFIC BARRIER TERMINAL TYPE T1 (SPECIAL)

99 37.5’ counts toward length of need



\ NCHRP 350 Terminal Tests

Test 30 Test 34

Test 31
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Traffic Barrier Terminal
Type T1(Special)




'Traffic Barrier Terminal
Type T1(Special)

1 il

B

—— -
- —

— —_—
B ——— Y ‘—-. I —

s
/ .
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Traffic Barrier Terminal Type T1(Special)-Anchor




\ Traffic Barrier Terminal
Type T1 (Special) without Gutter

DIRECTION OF TRAFFIC ::>

|::> b PAY LIMITS [F TRAFFIC BARRIER " PAY LINITS OF
EDSE OF PAVENENT —, | TERMINAL TYPE TI (SPECIALN] EACH | OTHER TYPE
AGGREGATE
EDGE OF PAVED SHOULDER SHOULDERS
oZ SPECTAL ¢ SPLICE e
= TYPE J
EDGE OF GUARDRALL EXTRLDER HE&I]—\2 ¢ ~
P i1 TAPER
2 SLOPE %10 : 5 5
< i S -_...._....... S 4
3 @ @ ____ - G S A I' ")’“"f 7 Sy 7 7
Py S 77 P B AT 25 A e A ,,
///,////////////1/1/1//,1/1 = w //,/////11/////
r/I/,’Iz i / ,”,’,’,”/'&J‘ /////IIIIII,I,III,II'
L4 4 I//I / I// 4 . 7 - LA o d b AT
"Lo’A/,,””” SOJTAOER /l/////,’/ASRiw‘,//’/I'///////////I//n
10-0 ,,//rz/////////////////111////,//////,’///l///l//////|
,I/I/I////I/III/IIIIII//////I//////I,I//I/IIIII//I/
> D B 5T A% 3 S i ¥ M) VAT S N7 S A A T S S S S S S SRy A o A s A
'(l’/’,/// W T T Oy TT I P
s /7 V& 7/
V’IIIIIIIIIIII//III RecoveryAreaZO’xQO’ VA R N ey
E U T A AL LA A R AR VTN AV A A AV A A |
| JCar 07 87 %" T B0 SF 463 S8 452 580 5 0% 3% N & 4 a Pl &R LA A A AN EAS

ELLELELLE LT LD ELL AL L L L ELS LT ELILELAELELFEE AN AAA LT L
B8 LAR NN LD Ll ERR R TRl T AL L RA A A AEAALL R HRA P AL L AT
sttt bttt bt S h bdobdodoldolddodo b dodhodald Sadldoldod b doh Skl daldSod o ldal s

| S0'-0" NIN. |

SHOULDER WIDENING TRANSITION-WITHOUT GUTTER
FOR TRAFFIC BARRIER TERMINAL TYPE T1 (SPECIAL)




Traffic Barrier Terminal
Type T1 (Special), w/ Gutter, Type G-3

[:> DIRECTION OF TRAFFIC

Type G-3 Modified Gutter

: 225 NN PAY LIMITS OF TRAFFIC BARRIER PAY _LIMITS OF oY W/
EDGE OF PAVED | EDGE OF PAVEENT W/G-3 GUTTER TERMINAL TYPE T1 (PECTALIT EACH OTHER TYPE il e L
SHOULOER X |
TYPE G-3 AGGREGATE 160" GUTTER TRANSITION
GUTTER N w SHOULDERS
[ e 400 A SPECTAL ¢ SPLICE— TYPE -3 GUTTER
| e | EDGE OF GURORALL EXTRUDER HEAD — i
TAPER : .
Vol Ll—ﬁ 50:_TAPE ! i E_ i
DRAINACE Lack 0F GUTTER ol V7 m !_@ @@ g ..E@,,- s -—-- NI AP AR ¥ 8 LA 8 AT 7 P !
STRUCTURE %’ ;_ ’,'; 2 :,-;"’ '/'/ ) -7-/./ , A \1WE ,r,l 7 , AT QA S o S ey 4 I/r r,,)
AS / 4 4 / /’/ ,/ & RED / A DRAINAGE STRUCWRE /7
77 ’/IIIIIII UPER////////// ' REOU"”/’
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TYPE B '(',’,// Vil XA T Y Y, , , ////’/1///////1/////)
v/ Lttt s Recovery Area 20° x990’ V. /S 0 S S A
A S50 S5 B 87 Y 0 L7 S5 N AR I 4 PRt SR MY AW ST B K0V AN Y S A0 I BN S B AR AW AN 4
VL 0S8 S ) pp——————————————— PO NALAAAMAAA S LA

/7
(//lIIIIIIl//IIIII/IIIIII/IIl//l/III/IIIIIIIIIIIII/IJ
LA AN P AT ML A AN AN A ANCA A A AL AMEA AL
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L 900" Ml |
I 1

LDER WI RANSITION-WIT R, TYP
OR TRAFFIC BARRIER TERMINAL TYPE T1 (SPECIAL)

W E

*4 BARS CONTINUOUS —
EPOXY COATED

TYPE G-3, MODIFIED GUTTER




Trinity Highway Products

ET-31

Test Level 3
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%1’110119
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TSR 15

LERGTH 0F SEED

P T

FN N00G CEAE
2 STRUT 1 a3
AMIHOR

P 1035AA BERAING FLATE

o GUSRCREL EXIT SLET sway FROM TRAFFY

¥

P EM

[y

P aEE RATIRAL ENTRUIES

D0 KOT &TTACH AL TO FOET 81

U u

ESTE CUSTOWER: TO PROVEE
TERUHEL

FLAETIC OFFSET GLOCKS [ROMIED) &RE ACCEFTAEIE

5w WG HGR. BOLT
WHER WL,

BH 513 o

CROUMT -
usE
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ET-31™ Guardrail
End Treatment

Product Description
Assembly Manual

Create

A TRINITY

WATHER
FLASGE]

I
-

W i POST
(UPPER) W = 4.5

EILL OF WATERIAL

LEE N

AMELS, 1 SYT/1 HE
FLAN, BLEVATION & =

L
dh 4

Hlinois
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‘ ET 31 Post 1 (nged BreakawayTM)

BO1TOM POST | TOP POST

by




ET 31, HBA Post 1

TOWARDS POST 2

3/4” DIA. X 2 72” HEX 3/8” DIA. X 2” HEX
HD BOLT W/WASHER HD BOLT W/WASHER
AND LOCK WASHER AND LOCK WASHER
UNDER HEX NUT UNDER HEX NUT

HIGH STRENGTH BOLTS

109



'ET 31, HBA Post 1

THE EARS ON THE HBA BOTTOM POSTS SHOULD NOT BE

MORE THAN 4” ABOVE THE FINISHED GRADE.
Lllinois
L]bllway
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y MATERL

LENGTH | Lt/ Each | MATERAL

] [ 4 | 74 Aw
gane &)
HOLES THRU
mine
d.f\’__
e
. it i
WS - POST RN a3 a0
SR HELOING POST oy po ot
y ?J 8.5x 60" ‘
- I INDUSTRIES, INC.
FT-D\\\A"‘




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)

GROUND

SECTION "A—A"

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

—
e

n

R
Q
8

T

VIEW "K-K"




ET 31, Post 1

DO NOT BOLT THE RAIL TO POST 1

114



'ET 31, Attaching the Extruder head

115



ET 31, Attaching the Extruder head

Extruder Head should be Parallel to the Guardrail —
Not dipping down.
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ET 31, Installation of Anchor Bracket

117



‘ ET 31, Installation of Cable and
earing Plate

I
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Road Systems, Inc.

SKT SP-MGS

Test Level 3

ﬂ
mmoth
LIbllway
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' SKT-SP-MGS

(TEM [T
6' WOXS Poste, 12" [locks and 12 gage W—Beam Required (Ses Note #7) | : - i e | s
€'~ 3" 8’3" a' 43" b © | mmnT posT Ton (exaxi” Tuhe) TEHP 1A
ﬁ 'ﬁ lﬁ I« 5 FONT HOTTOM (0° woxit) TEH T
Ll . P e — & ' GET AL | UHPES,
— — r 1
B N R T 2
M’ [ 1 CADLE ANCHOR nOX nren
A bl I t t' f J 1| BCT OABLE ANCHOR ASSEMBLY /70
&) Ssel “ y nS I'UC IOnS Or 3 || DEARING PLATE RETAINER TE CT—100%
D FAHOWATTE (AL DIMEAZIGNE T TREAEL]
- " 3 B/18 w1 HEX BOLT GND N N1 00104A
@&, b | 4 | 5718 WASHDW wos 16
- - - < b 5/16 HEX NUT nNoste
[FFHi KT P Tangent Terminal O N 7 NP2 QT S
g B T B/8 T w @ HEX BOLT GRD & BENGOTAA
0 3| BN WANHEN WO
p Cl) & g | 10 | »/n Gia. H.GR_NUT NORO
o " 1| 374 Bla. « & 174 W _DOLT OKO AAIY DSACBEAA
5 See ) | [ 374 Dia. HEX NUT NOJO
Datall - - 3 2|7 ANGHOR CARLE HEX WUl W00
FLEAT P Flared Termina T meveon A oo
Soll Mate on m A | CADLE ANCHOR DOX BHOULDER BOLT SOAGA
Downstream Side n_| B | 172 A325 STRUCTURAL AUT NOB5A
e oo o /e oD a6 0 ANST STR _WARHER | WOROA

SP - Standard Post System Guardrail Terminals

GENERAL NOTES;

1Al balte, nute, canle sassmbllos, cable anchom and bearlng
plates anall e galvanzedad,

2, The lowwr swctions of the Poxts 182 shinll not protrude more
than 4 |n above the graund (measured along a 6 card), Slte
Wradlng may be necessary 1o meet s regulrement,

9. The lower sectians of the hinged sonts shoukd not b ddven with
the upper post attached, |Fine post |s placed oo drilled hols, the
Do roatorlal et bo satlsfaotarly compeaoteo o reven
soltlomant,

4, Whan campetent rock |a encountered, & 12" @ post holw, 20 In,
Ae0p Goraa 1Nt the raok surface may be used If approved by the
wnglower for post 1, Granular materdnl will be placwd In e bolior
of the hole, spproximately 2.5" deap to pravide dralnage. The ot
pont ann Be flela out 1o length, placed [n the Hhole aod baokllea
with sultablo backill. Tha soll plnte may be dmmed If requlred,

06, Aslie should be I therw |6 [wan than 26
oot the outlet slde of the teomlnal and any aotaoent dilving
I,

0, The breakaway cable assembly must be taut, A locking device
(wlom grpn o chinnnel lack pllers) anould be used 10 prevent the
oubsle from twlatlng when tghtenlig nuts,

requlred af turminnl (sew
rall asctlons))

-0 to 24" Rail Offast Over B0
O to 18" Rall Offeet Over 37.5'

7. I
plan far requlred webis
ar

Dow Jtenid
10 " x 1 14" Bplloe Bolt B580122
22 O DIn, MLGR Nl NOAG

RSl
ROAD SYSTEMS, INC.

P.O. Box 2163
- SKT-SP-MGS Terminal
Big Spring. Texas 79721 Mldwest Guardrall System

s . 0 —_— Phone: (432) 263-2435  FAX: (432) 267-4039 pa Systoms, inc. 31" Top of Ral

W. ™
|:.:I‘. - 201 - 2400
prdenl: B30=540-0721

Technical Support & Marketing Phone: {(330) 346-0721 Bici-ora-vos | Nons
Technical Support & Marketing Fax: (330) 346-0722
Hlinois

Tollway

All RST Installation Manuals can be downloaded from RSI web site
www.roadsystems.com

120



SKT-SP-MGS

Standard steel guardrail posts at Special Slots in End pan|
locations #3 and beyond. .. L& b | ir

| b N
I ‘! . YA No Rail to Post Attachment at Post #1

A )

N

Impact
Head

A"’n ,

Hinged Post #1 & #2'

121



SKT-SP-MGS Post 1

Special End Rail Panel
with 72" x 4” Slots

=0=
Bl[A

;*Iafu\—.:vr"—
/ 4

mm%ﬁ

; Universal Cable Anchor
S Anchor Cable Bracket with Shoulder Bolt,

%" nut and (2) washers —

\ 8 places

Be sure the 5/8" x 9" hex bolt at Hinged
Post #1 is on the upstream side of the

\post

Soil Plate on Downstream Side

The lower section post #1 should not be

122

driven with the upper post attached
Hlinois
L]bllway



SKT-SP-MGS Post 1

—_— P— — — —_— e | — s e —

Post Cap~

Soil Plate
1I_2'l x 1’_8!’

Lower Post #1

W6” x 15# Post

: . Lower
& Post #1

123




SKT-SP-MGS Post 1

: Upper
% Post #1

Rectangular
Openings
Both S\ides

M [*
]
+ i 2 L

Upper Post #1 6” x 6” x Vs Tube
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\ SKT-SP-MGS Posts 1-2 (Hinged Post)

»
,ll

A
\

Zru
4 11
“J
{ &

o

¢

—

3/4" bolt at hinged post #2 on 5/8" bolt at hinged post #1 on
downstream side of the post upstream side of the post

125



' SKT-SP-MGS Post 2 (Hinged Post)

% | Open-ended |
*%  sloton
upstream
side of the
post (facing
post #1)

Y

|‘,
v m‘

N AT
3/4" bolt at
hinged post #2

E
on downstream NG :f':‘_ o f 5/8" Washer
5 : S N g
h
J

Upper Post #2 W6"
5/8" x 1 %" Guardrail Splice Bolt

!;% side of the post
‘\ (facing post #3)
bR S RGO I Tk
3" Qe ‘?d@ismm; N\

5/8" Nut
%" x 8 ¥2" Hex Bolt
%" Nut

|
|
|
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SKT-SP-MGS Posts 3

L

¥ -
l‘;'_"\ Al

> AR
-
o

: . .;.,,_ '_.'

2

127



SKT-SP-MGS Cable Anchor Bracket

e £ ‘ﬂ"il?li . ’}5 j,-’\é

v e ¥ ‘., -

. &"
“* L PRt K S
> S i e e J QT -

Hlinois
‘Ibllmay

S~

— -! ‘Nk .'7‘ ) Q '..
o -. ‘\‘("‘a ..'. - \ 4 ﬂ? l.—

Bolted to Rail w/ SpeC|aI Shoulder Bolts
(8 places)
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SKT-SP-MGS Anchor Bracket Shoulder

Bolts

A325 STURCTURAL
BOLTS

1/2” STRUCTURAL NUTS

STRUCTURAL WASHERS
ON BOTH SIDES OF RAIL

{-1/16" 0.D: x 9/16" 1D
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Standard C12:
Traffic Barrier Terminal Type T1-A

For Ramp
Installation with
Design Speed
<40 MPH
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‘ Traffic Barrier Terminal Type T1-A
(Special) without Gutter
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‘ Traffic Barrier Terminal Type T1-A
(Special) with Gutter, Type G-2
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Installation on Curve:

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

EJCE OF TERMIMAL

TERMINAL UKIT | STAKCAED ﬁm“m
ExTRUDER HEsD | ——

-

il S-Tinu.m ‘_"'--._L_
EQGE OF TEAWIMAL "/”’/A_\ 'IE“"'"!' '-'*-'-"I-H'muu -_""‘..
EXTRLUDER HEAD ]

TROLE 1

DIEWSI0Y 70 EDGE OF TERWIMAL EXTRUDER HEAD
TMEIIE RADLILE OF CURWE

LATERAL OFFSET

DUTSICE RADTIUS OF CLURYE
MO GUTTER -0 I'-0" W, ¥
TYPE G-2 CLTTER =¥ -2 M ¥
TrFE G-3 CUTTER Z-2%"

2 MINE

1 EIFFEEI' DISTA%CE WILL wiRY BASED ON RADILE OF HOR]ZONTAL CURVE aMD
THE TERuIMEL BETMG IRSTSLLED [8 & STRa[GHT LIME.

Lllinois

No curved W-beam sections are permitted within terminal Iimit7—
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Trinity Highway Products

ET-31

Test Level 2
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L]bllway
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ET-31, TL-2
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Road Systems, Inc.

SKT SP-MGS

Test Level 2

ﬂ
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QuadGuard HS-Energy Attenuator
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750[30.00] | 305 550]12.00-22.00] | 760-1076[50.00-40.00] | 102 [+ © 815 [32.00] ABOVE GRADE & USE DIMENSIONS PROVDED I TABLE "A" T0
’ e 3.00] | a%7-711018,00-28.00] | a14—1168] 56 00— 45 00] 102 [4.
. BE ANGLED SUGH THAT MAXIMUM GAR FROM FENDER PANEL OVERLA® DOES
TABLE
. ~ ks GREY OR Y = YELLOW INSTALLED N 150]6.00] MIN. ASPHALT WHEM AMCHORED WATH 18°
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‘ QuadGuard HS-Energy Attenuator

@ Self Supporting Nose
@ Space Fram Diaphragm
@ Standard Diaphragm
O Replaceable Cartridge
@ Monorail Base
© Quad-Beam Panel

9 Bay Unit
TL-3
70 MPH
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‘ QuadGuard HS-Energy Attenuator
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‘ QuadGuard — Concrete Pad

Pad shall be installed per
manufacturer’s requirements

Site Considerations
* Cross Slope < 8%

« Slope A front to back < 2%

« Maximum curb height < 27

* Cross slopes in front of unit
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QuadGuard — Monorail

100 mm [4"]

}ENSION STRUTBACKUP  MONORAIL 3/4"X 7" STUD

Figure 16 "
Backup and Monorail Location for Tension Strut Backup %

255 mm [10]
CONCRETE BACKUP ™ | B MONORAIL 3/4 X 7 STUD

| |
N /
‘.. Jf“l l—l—f—'l y—ﬂ/ =1/ CENTERLINE

| CONSTRUCTION LINE

Figure 17

Monorail Location for Concrete Backup

Every hole and slot in backup and monorail
144 must have an MP-3 bolt anchoring it.




\ QuadGuard — Backup Assembly

Concrete Backup Tension Strut Backup

——— BACKUP FACE PLATE

VERTICAL MP-3 KIT
7 WITH 3/4" X 7" STUD

HORIZONTAL MP-3 KIT
WITH 3/4" X 6 1/2" STUD

Figure 14 Figure 15
Anchoring Backup Face Plate to Concrete Backup Anchoring Tension Strut Backup to Foundation

Hlinois
L]bllway

145



‘ QuadGuard — Quad-Beam Diaphragms

DIAPHRA

3/4" NUT
3/4" LOCK WASHER

<\\
é 3/4" HEX BOLT
MONORAIL GUIDE

Figure 19
Monorail Guide Attachment

l

915 mm liﬁ"] 915 mm [36"]
|

TYPICAL !

(Diaphragms 4 through 9)

HS DIAPHRAGMS

Figure 23

Diaphragm spacing
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‘ QuadGuard — HS Diaphragms

CARTRIDGE SUPPORT BRACKET

1/2" FLAT WASHER ~ 1/2" NUT

1/2" FLAT WASHER ~ 1/2" X 3" BOLT

015 mm [36°] 915 mm [367] QUAD-BEAM DIAPHRAGMS HS DIAPHRAGMS
‘ I TYPICAL | : 3

' |

| )

~ | — -

Figure 23

Diaphragm spacing

Hlinois
‘]bllway
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QuadGuard — Fender Panel Assembly

BACKUP OR DIAPHRAGM  SPRING

5/8" HEX NUT (SMALL)

5/8" FLAT WASHER
DIAPHRAGM

SIDE PANEL, FENDER PANEL,
OR TRANSITION PANEL

5/8" RAIL NUT (LARGE) |»

MUSHROOM WASHER 5/8" RAIL BOLT i
o

g
- LB
z o
i 5/8" RAIL NUT (LARGE)
5/8" FLATHEAD i
SOCKET SCREW FENDER PANEL ’
KEEP CENTER HOLE EMPTY
5/8" RAIL BOLTV-' FOR NEXT PANEL
Figure 25
Fender Panel Assembly
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QuadGuard — Fender Panel Assembly

| SR

FENDER PANEL
SPRING A 5/8" HEX NUT
FENDER PANEL \ uusunooféﬁ*« yP— T
WASHER ~Eh  F SOCKET SCREW / o o
\ =L g
MUSHROOM WASHER \ ; t quggl;ﬁ_‘_v‘ ‘

T _
SLOT \5/2 s /,{;é.;.»* ;\S"“"‘ﬁ 58" FLAT CORRECT INCORRECT
HOL et WASHER
Dﬁmm— —= E-\-‘—hqj . D‘:P:m" Figure 27
7 Yigure 26 B
5/8" FLATHEAD 5/8" HEX NUT (SMALL) PPl lnp ey ED Mushroom Washer Orientation
SOCKET SCREW i

/

FENDER PANEL (ATTACHED) /

DIAPHRAGM OR
BACKUP

Figure 26a
Mushroom Washer Attachment
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‘ QuadGuard — Transition Panels

E g
m M
m E
) .
8 8
5
g 3
i §
© 5 el |
£ 55
& § 8
: {
m 3
8
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QuadGuard — Transition Panels

Transition Panel to Guardrail

Asymmetrical — connects to MGS

Symmetrical — connects to previous
standard

Figure 7
Quad-Beamto W Transition Panel

Lllinois
L]bll way
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q

tridge Installation

DO NOT PLACE
CARTRIDGES HERE

Figure 39

Cartridge Placement

Placing a cartridge in the first or second bays, or placing a cartridge in the

wrong bay may result in unacceptable crash performance as described in
NCHRP 350.
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MEDIAN PIER
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\ Standard C2:
Median Pier Protection
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‘ Questions ?

E-Mail: tborchardt@getipass.com

Hlinois
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