
SYMMETRICAL ABOUT ~ 

Y,s" (-0", +o/Js") 

0 
~ 

+I 
0 

0 
~ 

1 ~ %" x 2;12'' POST BOLT SLOT 

R= 1o/,s" 

~ 2o/a2x 1Ya" 
SPLICE BOLT SLOTS 

6Ya" 

12%" 

RAIL ELEMENT TO BE SUPPLIED IN LENGTHS OF 13'- 61,12'' OR 26'-01,12'' 

W-BEAM RAIL ELEMENT 

~ POST BOLT SLOT 

R=%" 

RAIL BOLT SLOT 

SPLICE BOLT SLOT 

2" -j 
8~" 

RAIL SPLICE 

RAIL ELEMENTS 

POST 

NUT 
WITH 

WASHER 

~-BLOCK 

OUT 

RAIL SPLICE 

BUTTERFLY-TYPE 
GUIDE RAIL DELINE A TOR 

BEAM GUIDE RAIL POST ASSEMBLY 
~ POST 

6' -3" 

12'- 6" OR 25'-0" (CENTER TO CENTER OF SPLICES) 

~ POST 
6'-3" 

~ POST 
I 

1" I 

~ POST 

3'-1~" 3'-1~" 
SEE NOTE 4 

r-1 r RAIL SPLICE l_r-1 / RAIL ELEMENT r-1 r RAIL SPLICE r-1 

r-----~: ~:-----------------.-.--+-,.--:----------------.~:~:~------------------7~~--------------------~:~:----------------.-.~,~.--:---------.------~:~:~~-+__, 

OPT. 

, 
0 

CD 

: . . : : : . . : : : 
I I • • I I I ·~RAIL BOLT . .I I I 

I I • tt I 

LAP IN __/ 
DIRECTION 
OF TRAFFIC 

\___ SPLICE BOLTS 

I I 
I I 

//~'0"// 

GROUND LINE ~ 

d( f-- 3'-4" FOR 6' POST 

I : 
I I 
!_ __ I __ _L 

II 
II 

'-II ,+. -,t, II'V 
II 
II 
II 
II 
II 

{1711 
II 
II 

A-A 

A B 

A B 

I 
I 

,+, I I 

'VI {f. 
I 
I 
I 
I 
I 

B-B 

NOTE: 

I I 

I I 
I I 

//~'0"// 

X ~ 
I I 

~--· 

OPT. 

BEAM GUIDE RAIL 

NOTE: 
DIMENSIONS SHOWN MAY VARY 
FOR RECYCLED/SYNTHETIC 
BLOCK OUTS. 

8" I I 

-. ..--'----------...,-' 

I 
I 
I 
I 
I 
1--------
1--------

OPT. HOLE FOR 
RUB RAIL 

I 
I 
I 
I 
I 

-'-u...._ __________ _, 

r-> 

I 

I 

I. 

4 ~" 

f ' 
I I , 
I I ~ - I I 
I I 
I I 
I I 
I I 

.---

I I 
I I 

X ~ 
I I 

~--· 

3" 
MIN. 

-1 1- 1Ya" 
1'-
I 
I , 
I ~ 
I 

...... 

I 

-(~~ 1-

I"--I %" DIA. 
I 
I 
I 
I 
I 

6" .I 
APPROVED RECYCLED/ 
SYNTHETIC MATERIALS 

W6x8.5 OR W6x9 STEEL POST ALL HOLES 1o/,s" DIA. 

6"x8"x14" BLOCKOUT 

6' POST 

. .I I I 

C\1 
1%" R 

8~" 

2%2" X 1Ya" 
SPLICE BOLT SLOT 

I I 
I I 

X ~ 
I I 

~--· 

END SECTION (ROUNDED) 

//~'0"// 

0 0 

0 0 

1%" MAX. 

STEEL WASHER 

BUTTERFLY-TYPE 
GUIDE RAIL DELINEATOR 

GENERAL NOTES: 

1. ALL DIMENSIONS ARE SUBJECT TO MANUFACTURING 
TOLERANCES. 

NOTES: 

1. ALL DIMENSIONS ARE SUBJECT TO MANUFACTURING TOLERANCES. 

2. FURNISH RAIL ELEMENTS SHOPCURVED, CONCAVE OR CONVEX, FOR RADII BETWEEN 20 AND 150 FEET. 

3. WHERE TRANSITIONING TO EXISTING GUIDE RAIL, AN END TERMINAL, OR A CRASH CUSHION MOUNTED 
AT A HEIGHT OTHER THAN 2' -7", THE VERTICAL TRANSITION TO BE ACCOMPLISHED IN A MINIMUM 
LENGTH OF 12'-6" FOR EACH 2" OF VERTICAL CHANGE. SEE CD-609-8. 

4. INSTALL AN END TERMINAL AS SHOWN ON THE PLANS. USE THE END SECTION (ROUNDED) ON THE END 
OF THE RAIL ELEMENT WHERE DUAL FACED BEAM GUIDE RAIL ENDS AND SINGLE FACED BEAM GUIDE 
RAIL BEGINS. 

CD-609-1.1 

DATE 

• 

• 

%" 
%"-11 THREAD P ITCH 

1\ I 1/ ~ , 
+ ~ 

' 
\ ~/ 

~ 

w 
TYPE L MIN. THREAD LENGTH 

SPLICE 1%" FULL LENGTH THREAD 

RAIL 9~" 13/4" 

%" DIA. BUTTON HEAD BOLT 

1" DIA. x Y,s" DEEP 
RECESS BOTH SIDES 1)---------i-1 

\ !11---- HEAVY HEX NUT 
./ 

GJ 
%" DIA. RECESS NUT 

SPLICE & RAIL NUT & BOLT 

BEAM GUIDE RAIL 
(MASH TL-3) CD-609-1 

FLD.BK. 

N.T.S. 

REVISIONS 

CONSTRUCTION OF 

FROM 

TO 

'*' TOWNSHIP 

*** 

DATE DESIGNED 

MONTH YEAR ''' 
CHECKED 

CHK. 

BK ** PG ** 
~87-CA~LE~---tD~RA~WN~---r.A~PP=Ro~vE=o--~ 

FILE 
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AS SHOWN * * * J.N.E. 
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,%.l n r 1%" 
%"lr 

1" 
1" l ~+: 4-

_I ~-tt] 1 y;" 
--r ----$----+ [ 2 

r -$- -$--

,.--1 L 
I 

t ~ .. 
' 73!4" 

r- C6 X 8.2 

• co 

1%"- I--
12'- 1" 

- I--1W' 

SPLICE PLATE 

NOTES: 

1. RUB RAIL MAY BE SUPPLIED IN LENGTHS OF 12'-5%" OR 24'-11%" 

2. ALL RECTANGULAR SLOTS ARE 11;16 " x 2", ALL SQUARE HOLES ARE 11;16 " 

C6 X 8.2 

13'- 1" 

6'- 3" 6'-3" 

2" 3" 3" 211 

• co 

- R=4" I [ 3;1s" 
.---- ,------,----,-...t......._::-- ___ .._ 

~----.-,------,-----~------T--,~~-,--

',' 1\..----.~---c-p---+~-----,,__/_: _ ____. 
\ L %" X 1Ya" SPLICE BOLT SLOTS (TYP.) 

7YI" A --_J 

A-----, 

x 13'- 1" THICK PLATE 

1'-?Ys" FOR BEAM GUIDE 
2'-0%" FOR MODIFIED THRIE BEAM GUIDE 

%" DIA. CARRIAGE BOLT 3" LONG 
1 REQUIRED PER POST & WASHER FOR C6 x 8.2 

%"CARRIAGE BOLT 4~" LONG, 
1 REQUIRED PER POST & WASHER FOR BENT PLATE 

RAI~\ 
RAIL \ 

GROUND LINE \ 

//A'Y// 

1:: ) 
II D 
II ) 
II 

'-tt----------' 

I~ 

//A'Y// 
II II 
II II 
II I 
II 
I 

RUB RAIL SECTION 

I h ~ 
--< 111 

!111111 
</ ~/ 

o/." J\ ~ ~~v/ 
T 

1o/Js" 
L 

%" DIA. CARRIAGE BOLT 

%" DIA. CARRIAGE BOLT 1~" LONG, 
4 REQUIRED PER SPLICE & WAS HERS 

.$.-
'""' 

SECTION A-A 
f------8_:_%:.._" _ ____,\ L 1[. 11W' X 10GA 

\__ %" x 2~" POST 0 
~--

L THREAD LENGTH (T) 

BENT PLATE 

3 11 1 I " / 2 SPACES @ 112" 
~ %" x 2~" SLOT IN RUB RAIL (VERT.) ~ /.' 

~ 2W' x 1" SLOT IN L (HORIZ.) ~? 
~ .A""""'--, 

if C':l 

~ 2 SPACES @ 1%" 

~ 11;16 " DIA. HOLE FOR %" DIA. BOLT. 
8" LONG, FULLY THREADED & SET WITH 
EPOXY GROUT. (1 REQUIRED) 

RUB RAIL ANGLE ATTACHMENT 

BOLT SLOTS (TYP.) 

--1r 
1" 

PAINT SURFACE WITH ONE COAT OF ALUMINUM 
EPOXY MASTIC PRIMER. 

L ATTACHMENT 

RAIL 

1~" FULL LENGTH 

3" 1W' MIN. 

4~" 1W' MIN. 

%" DIA. HEX NUT 

CARRIAGE BOLT DETAIL 

NOTES: I 
DATE 

1. USE EITHER C6 x 8.2 OR BENT PLATE FOR RUB ~AIL. 

2. INSTALL RUB RAIL WHERE SHOWN ON THE PLAN 

CD-609-3.1 

/ 

RUB RAIL 

FILE 
NO. 

N.T.S. CD-609-3 

I I 
FlEVISIONS ElY C:HK. 

CONSTRUCTION OF 

FROM 

TO 

*** TOWNSHIP 

*** 

DATE DESIGNED 

MONTH YEAR ... ... 
SCALE DRAWN 

AS SHOWN ... . . . 

** *** **** - -

CHECKED 

APPROVED 

J.N.E . 

SHEET* OF * 



BEARING PLATE 
SEE DETAIL 

7112" X 5112" X 3'-10" 
WOOD POST 

%" DIA. ANCHOR CABLE 

GROUND STRUT 

SECURE BEARING PLATE FROM 
ROTATION WITH TWO 16d 
GALVANIZED NAILS ALONG 
TOP EDGE 

11;6" DIA. HOLE 

- ~6" x 2" SLOT 

TOP EDGE 

• co 

~l H~. 
~I 
~ 

-II-%" YOKE 

I· 
END SECTION 
(ROUNDED) 

PLAN 

PAY LIMIT BEAM GUIDE RAIL ANCHORAGE 

2" 4 11 4 11 4" 2" 
I I I I I I 

%" STEEL PLATE 

• BEARING PLATE 

BEAM GUIDE 
RAIL ELEMENT 

I I %" DIA. ANCHOR ,g~~~~'P.. I I : :: "'r--

lW__,:::.£::.-'-.:::..o _.:::_o.J...._ ~------=-~~~~o-tl ~--C_A_B_LE-=:::;::?7~='----' ·---·~Aij;·-NJC~~HU' o)i:R~I -o---tl _____ __._: __ :_.:-----l ~ 
TOP EDGE BEARING-~ PLATE N 

PLATE "M UND STRUT 

HEX NUT AND 
WASHER FOR 
1" DIA. STUD 

~ 

~ 
-. 

'0' 
//,0._'/// 

2" DIA. x 5" STD. GAL V 
PIPE IN 2%" DIA. HOLE IN 
WOOD POST 

0 

%" DIA. HEX HEAD BOLT 
10" LONG WITH HEX NUT o!:~- - *I 
AND STEEL WASHER I I 

UNDER HEAD AND NUT .II .II 
VB" DIA. HEX HEAD BOLT . . 
8" LONG WITH STEEL -~~---'--
WASHER UNDER HEAD I I 
AND NUT L ________ J 

STEEL FOUNDATION TUBE 

ELEVATION 

GROUND 
LINE 

GROUND 
LINE 

VB" DIA. HEX HEAD BOLT 8" 
LONG WITH HEX NUT, 1" DIA. 
HOLE IN TWO SIDES OF THE 
TUBE TO ACCOMMODATE 
HEX BOLT 

6' -0" STEEL FOUNDATION 
TUBE TS, 8" x 6" x o/,5" 

• N 

"y 

< ·-< ----

0 
~ ---- ~ 

I 
' ' ' ' ' .--u--. 

' ' 
' ' 
' ' 
' ' 
' ' 
' ' 
' 

:1 
' ' ' 

I I 
' ' ' ' I I 
' ' L----···--···-J 

7112" X 5112" X 3'-10" 
WOOD POST 

• 

%" DIA. BUTTON HEAD 
BO L T (RAIL BOLT) WITH 

X NUT AND WASHER 
THREADED END 

HE 
ON 

~ 
N 

1" 
• 

BOLT 
SIZE 

%" 

%" 

HEX BOLT 

0 
0 

HEX NUT 

THREAD 
A PITCH 

%-11 %" 

VB-9 Ys'' 

B c L 

1o/, " 16 3% " 64 1112", 10" 

1o/,6" 3f4" 8" 

"'" ' 
~ HEX NUT AND BOLT 

1Y,5" MIN. FOR 7"!'' BOLT, 
1%" MIN. FOR Ys" BOLT 

~-i 1Y,5" MIN. FOR 1" DIA. STUD 

%" DIA. HOLE 

YOKE DETAIL 

• 
~ -_____________ ..... _ 

VB" DIA. HOLE 
SECTION A-A I BEAM GUIDE RAIL END ANCHORAGE 

1'-3" 

5" 7" 
%" DIA. CABLE TO BE \ 
SWAGE CONNECTED _ _l 

11111111111111111111111111111111111111111111111111(...___1 ______..[..J--1 __ ____.t = = = f, ~ = =-
-

- 11111111111111111111111111 

~ 
~ 

• 
~ 
~ 

+)--

13/a" 

ANCHOR BRACKET 
BEARING PLATE 

HEX NUT FOR %" BOLT 

ANCHOR BRACKET 
BEARING PLATE 

11;6" DIA. HOLE 

W-BEAM RAIL ELEMENT 

%" DIA. (6 x 19) 
GALVANIZED CABLE 

4" DIA. -

CABLE ASSEMBLY 

NOTE: 

11h'' DIA.-

SWAGED FITTING AND STUD 

OTHER ANCHOR CABLE ASSEMBLIES MAY BE USED. MINIMUM 
BREAKING STRENGTH OF ASSEMBLY TO BE 40,000 LBS. 

%" DIA. HEX BOLT 
11f2'' LONG WITH STEEL 
WASHER ON FRONT 
FACE AT NEUTRAL 
AXIS OF RAIL 

NEUTRAL AXIS 

3/a" X 3" X 2 3/4" 
ANCHOR BRACKET 
BEARING PLATE 

2" 
%" DIA. HOLE 

STANDARD SWAGED 
CONNECTION FOR 
%" CABLE 

11;6" DIA. HOLE IN %" PLATE 

1" DIA. x 7" LONG 
STUD THREADED 
ENTIRE LENGTH 

3" 
MIN. 

0 

0 

%4" MIN. FOR %" BOLT, 
%4" MIN. FOR VB" BOLT 
%4" MIN. FOR 1" DIA. STUD 

1%" MAX. FOR %" BOLT, 
2/'4" MAX. FOR VB" BOLT 
2W' MAX. FOR 1" DIA. STUD 

STEEL WASHER 

51 " /16 

~ 
---------------.-

2W _j 

2%" DIA. HOLE 

FRONT 

WOOD POST 
%" 

SPLICE BOLTS 

%"X 11 
THREAD 
PITCH /I ~ :::- \ • 

0 

0 

2%2" X 11;6" 
SPLICE BOLT SLOT 

+ 
\ '--!--'/ 

1/'4" R 

%" DIA. BUTTON HEAD BOLT 

TYPE 

RAIL 

SPLICE 

HEAVY 
HEX NUT 

L 

10" 

1/'4" 

MIN. THREAD LENGTH (T) 

4" 

FULL LENGTH THREAD 

1" DIA.xY,s" 
DEEP RECESS 
BOTH SIDES 

1/'4" l~y,<l 

~ 
' ~ 

ANCHOR PLATE HEX NUT AND WASHER FOR 1" DIA. STUD END SECTION (ROUNDED) 

%" DIA. RECESS NUT 

RAIL NUT & BOLT 
• 

CD-609-4.1 • 

7112" 

SIDE 

/ R=1" t C6 X 8.2 

03/ " .... 
/16 

5'-7" 

STRUT DETAIL 
YOKE 

]I--~ --------([ 

DATE 

• 0 
~ 

' -C'l 

PLAN 

6'-3" 

6'-6" 

ELEVATION 

GROUND STRUT 

l ~3" 
I 

3/ "..,() 
/16 

- ~ -------

. "'- %" DIA. 

=_, -=_, 

HOLE 

- =~~ ---------------
1" DIA. HOLE 

FRONT 

TS-8" x 6" x 'Y1s" 
STRUCTURAL TUBING 

4" 

--

-

I 

1- -

I 

L 
8" 

SIDE 

r 1" 
--

• 
""" ' ~ 

---

• 0 
' (Q 

STEEL FOUNDATION TUBE 

BEAM GUIDE RAIL 
ANCHORAGE (MASH TL-3) 

N.T.S. 

REVISIONS 

FLD.BK. 

CONSTRUCTION OF 

FROM 

TO 

* * * TOWNSHIP 

*** 

DATE DESIGNED 

MONTH YEAR ''' 

CD-609-4 

CHK. 

CHECKED 

BK ** PG ** 
~S~CA~LE~-~DR~AW~N--+A~PP~RO~V~ED-~ 

FILE 
NO. 

AS SHOWN * * * J.N.E. 

** - *** - **** SHEET* OF * 



.,... 

n 

PAY LIMIT BEAM GUIDE RAIL 

TANGENT GUIDE RAIL TERMINAL 

.,... 

n 
\__ LENGTH OF NEED 

40'-71h" PAY LIMIT FLARED TERMINAL 

37'-6" FLARED TERMINAL 

1-
• w 
0 (/) 
'LL. 

"<!" LL. 
0 

L. 

TRAFFIC 

I APPROACH END AS 
PER MANUFACTURER 1 

• 

NOTES: 

1. NUMBER OF POSTS, TYPE OF POST, POST SPACING, FLARE RATE, AND MATERIALS 

TO BE IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS AND 

THE DEPARTMENT'S QUALIFIED PRODUCTS LIST. 

2. RAIL SPLICE LOCATIONS MAY VARY. SEE MANUFACTURER'S OPTIONAL PANEL 

CONFIGURATIONS. 

3. WHERE GUIDE RAIL IS INSTALLED FLUSH WITH THE GUTTER LINE, CONSTRUCT THE 

TANGENT TERMINAL WITH A STRAIGHT FLARE FOR ITS ENTIRE LENGTH TO PROVIDE 

A ONE FOOT OFFSET SO THAT THE EXTRUDER HEAD DOES NOT PROTRUDE INTO THE 

ROADWAY . 

4. WHERE THE DOWNSTREAM GUIDE RAIL IS ON A HORIZONTAL CURVE, CONSTRUCT 

THE FLARED OR TANGENT TERMINAL IN A STRAIGHT LINE AS SHOWN ON THIS DETAIL 

(DO NOT FOLLOW THE HORIZONTAL CURVE). 

FLARED GUIDE RAIL TERMINAL 
AND 

TANGENT GUIDE RAIL TERMINAL 
(MASH TL-3) 

N.T.S. 

I ---~~~-------TMI -----------------f=r------,.-~------~r---------------~=r----------------r.F~----------------r..i.~h-------~~====~,~~ll -.---1- ' 
• <r- :t:ll lltll 11,11 :.:11 11,11 11,11 :.:11 llf,ll €~,_ 1!: I--PLASTIC COVER 
1';- o o • • • o ·... WITH REFLECTIVE 

! T T ............... ~ SHEETING 

I I 
I I 
I I 
I I 
I I 
I I 
Ll 

POST 7 

I I 
I I 
I I 
I I 
I I 
I I 
Ll 

POST 6 

I I //.0-'Y'// I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
Ll Ll 

POST 5 POST 4 

FLARED GUIDE RAIL TERMINAL 

I I 
I I 
I I 
I I 
I I 
I I 
Ll 

POST 3 

1-

I I 
I I 
I I 
I I 
I I 
I I 

POST 2 

• 
//.0-'Y'// 

I I 
ij I 
II I 
u I 
I I 
I I 
I I 
'-' 

POST 1 

DATE 

CD-609-5.1 1/ FILE 
NO. 

REVISIONS 

CONSTRUCTION OF 

FROM 

TO 

* * * TOWNSHIP 

*** 

DATE DESIGNED 

MONTH YEAR ... ... 
SCALE DRAWN 

AS SHOWN ... . . . 

** *** **** - -

CD-609-5 

I I 
BY CHK. 

CHECKED 

APPROVED 

J.N.E . 

SHEET* OF * 



MAIN HIGHWAY %" BUTTON HEAD BOLT, 11;4'' LONG AND RECESS NUT 30" DIAMETER BUFFER 
END SECTION 

GENERAL NOTES 

LIMIT OF PAYMENT (L.O.P.) FOR BEAM GUIDE RAIL 3" DIA. x 9'-0" LONG CABLE 
WITH ONE SWAGED END 
(SEE NOTE 4) 

ADJUST TO FIT 

1. NO WASHERS ARE USED ON THE %" DIA. BUTTON HEAD 
BOLTS CONNECTING THE RAIL TO THE CONTROLLED 
RELEASE TERMINAL (CRT) POSTS. 

SEE NOTE 2 

>-
<( 

:s:>-
0<( 

(3:s: 
a:W 

> 
::ca: 
00 
<( 
oa: 
a:O 
a.. 
a.. 
<( 

' co 
1-
<( 

() en a..-
l-
en 
0 
a.. 
1-

5 A 

6" X 8" X f -2" 
WOOD BLOCK 

W-BEAM RAIL ELEMENT 

%" DIA. BUTTON 
HEAD BOLT,18" LONG 

CRT LINE 

6' -3" 

POST 

PT 6,~ 

L 

SECURE BLOCK FROM 
ROT A TION WITH 
10d GALVANIZED NAIL 

WASHER FOR 
%" DIA. BOLT 

6" X 8', X 6' -0" 

WOOD POST 

SECTION B-B 

CRT LINE POST 

T 
a.. 
0 
_J 

~------A 25' MINIMUM VERTICAL TRANSITION IS REQUIRED 
FROM THE CRT LINE POST (2'-31;4'' RAIL HEIGHT) TO 
STANDARD GUIDE RAIL (2'-7" RAIL HEIGHT). SEE CD-609-8. 

~- AREA BEHIND GUIDE RAIL TO 
BE FREE OF FIXED OBJECTS 

RADIUS 

8' 

16' 

24' 

32' 

T 
ll. 

0 
_J 

NO. OF CRT 
POSTS 

5 

6 

8 

10 

T 
ll. 

0 
_J 

REQUIRED AREA FREE 
OF FIXED OBJECTS 

PT 

L X W 

25' X 15' 

30' X 15' 

40' X 20' 

50' X 20' 

1- L.O.P. 

f8l CRT POST 

~ 
~ 

CRT LINE POST 

STANDARD POST 
AND BLOCKOUT 

POST LAYOUT (POSTS AT 6'-3" SPACING) 

W-BEAM RAIL ELEMENT 

%" DIA. BUTTON HEAD BOLT, 
91!;/' LONG, AND RECESS NUT -~-... J•G 

SLOPE=15H:1V 
C\1 OR FLATTER 

~~"7""r"--Ll 

3W' DIA. HOLES 
CENTERED IN POST 

I 

%" DIA. HOLE 

WASHER FOR %" DIA. BOLT 
(PLACED UNDER RECESS NUT) 

2'-0" 
MIN. 

C\1 
6" X 8" X 6'-0" CRT~ 
WOOD POST ~----'-

SECTION A-A 
CRT POST 

SEE DETAIL B 2. FOR 8 FOOT RADIUS, THE RAIL ELEMENT NOT TO BE 
BOLTED TO THE CRT POST AT THE CENTER OF THE 
NOSE AS SHOWN. 

6' -3" 

TERMINAL CONNECTOR 

::1: = 
I ________ J 

%" DIA. HEX. BOLT, 11!;/' LONG, WITH 
RECTANGULAR PLATE WASHER 
UNDER BOLT HEAD AND NUT 

6' -3" 

PLAN 

%" DIA. BUTTON HEAD BOLT, 
2"LONG & RECESS NUT 
(SEE NOTE 3) 

3. ATTACH W-BEAM TO STEEL PIPE WITH BUTTON HEAD BOLT 
WITH NO WASHER. NO CONNECTION TO POST IS REQUIRED. 

4. WIRE ROPE CABLE TO CONFORM TO THE REQUIREMENTS 
OF AASHTO M30 AND BE %" DIAMETER PREFORMED, 
6 x 19, WIRE STRAND CORE OR INDEPENDENT WIRE ROPE 
CORE, GALVANIZED, RIGHT REGULAR LAY, MANUFACTURED 
OF IMPROVED PLOW STEEL WITH A MINIMUM BREAKING 
STRENGTH OF 42,800 POUNDS. 

5. STRUCTURAL TUBING TO CONFORM TO ASTM ASOO. 
CD-609-6.3 

TO NEXT POST 

WOOD BREAKAWAY 12" 18" 
21h" X 21h" X 1,4" X 8" 
GALVANIZED STRUCTURAL 
TUBE POST 

Va" 
ANCHOR 
PLATE 

I I 
I I 

SEE DETAIL A 

4 Yf' I lj:.- WOOD BREAKAwAy POST 

TACK WELD 21h" x 2W' x 1;4'' 
STEEL PLATE WITH 1/"16" DIA. 
HOLE TO TUBULAR STEEL 

DETAIL B 

NUT 

1" x 4" STUD 
THREADED FULL LENGTH 

2" ('typ) 7 
~~~;=;;~~~fo~~============~)~~~==~~~~,~~~~1"HEX.NUT,WASHER AND 'to' 2" GALVANIZED STANDARD PIPE 

3/a" X 4'' X 1'-0" 
STEEL PLATE 

l ~3" 

Va" DIA. 
HOLES 

POST B 

SEE DETAIL B SLEEVE, 6" LONG (2%" O.D.) 
%" CABLE CLIPS (6) 

1,4 

STEEL TUBE 
%" HEX. BOLT, 
10" LONG & NUT 
WITH 2 WASHERS 

ELEVATION 

CRT ANCHOR 

~--TWO %" HEX. BOLTS, 71!;/' LONG 
& NUTS WITH 2 WASHERS EACH 

1,4 

POST A 

OR 

WELDED CONNECTION OPTION 
FOR SOIL PLATE AND STEEL 
TUBE CONNECTION. 

- -- 3" 
3'' ~ H- r 1" . 

----- .-- __ _, -----
I I 

~ 
' I ' , I I (!) 

f(i ~ 

. 

~-N ----- ---

I I 

• 0 
(!) 

I 

CROSS SECTION IS TO :l I NEUTRAL AXIS 
NEST WITH BUFFER END I 1 
SECTION 30" 

Let - - - -

1 

71,4" 22%" 

-

3" 

,, ,, ,, 

BEND AS ------' 
REQUIRED 

(o 1----- 10" O.D. SCHEDULE 40 
_,___ ___ IL.,t-----+..11 GALVANIZED STEEL PIPE 

%" DIA. HOLE 
DETAIL A 

Va" DIA. HOLES 
1,4" STEEL PLATE 

·- ·- ---- -~ 

2' -0" 

SOIL PLATE 

SECURE BEARING PLATE FROM 
ROT A TION WITH TWO 16d 
GALVANIZED NAILS 

1/"16" DIA. HOLE 

%" STEEL PLATE 

, 
Ol 

'?'1s II X 1'1 X B11 

STEEL PLATE 
TACK WELDED 
TO %"STEEL 
PLATE 

, 
CXl 

, 
C') 

CONTROLLED RELEASE TERMINAL CD-609-6.1 3" 41,4" 41,4" 4" 4" r--- 2" 

f-_q I 

~ 
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WOOD BREAKAWAY POST 
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~DIA.HOLES 
BEND AND HOLE REQUIRED 

-
FOR USE IN CRT ANCHOR 

TERMINAL CONNECTOR 

CONTROLLED RELEASE TERMINAL ANCHORAGE 

CD-609-6.2 

DATE 

• 

• 
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( ;r; ;r; 

I·ANCHORAGE·I 

SEE PLANS FOR V OBSTRUCTION 
REQUIRED LENGTH ~ , / 

'( : :l,_ 

4' OR GREATER~ 2 _.--~·-----
;r; ;r; ;r; ;r; ;r; ;r; ;r; - - - - -;i; ;r; ;r; ;r; ;r; ;r; 

\__ MINIMUM ONE 6'-3" SPACE BEFORE 
A FLARE OR FLARED TERMINAL 

6'-3" POST A SPACING 

' 

WHERE CLEARANCE FROM FACE OF RAIL TO 
OBSTRUCTION IS 4' OR GREATER (SEE NOTE 2) 

OBSTRUCTION 

TRAFFIC 

( ;r; 

.SEE NOTE 1 I 

SEE PLANS FOR 1.5' OR GREATER BUT LESS THAN 2.5' 
REQUIRED LENGTH :} 

MINIMUM TWO 1'-6%" SPACES "-
BEYOND OBSTRUCTION ~ / 

( ;r; ;r; ;r; ;r; ;r; ;r; ~~ ;r; rr . ' ' ' ;r; ;r; ;r; ' 

ANCHORAGE 

MINIMUM TWO ----~ J 
3'-1W' SPACES 

1'-6%" POST 
SPACING 

\ MINIMUM FOUR 6'-3" 
SPACES BEFORE 

A FLARE OR 
FLARED TERMINAL 

MINIMUM FOUR 3'-1W' SPACES 

~-MINIMUM FOUR 1'-6%" SPACES IN 
ADVANCE OF OBSTRUCTION 

WHERE CLEARANCE FROM FACE OF RAIL TO OBSTRUCTION 
IS 1.5' OR GREATER BUT LESS THAN 2.5' (SEE NOTE 2) 

TRAFFIC 

;r; 

.SEE NOTE 1 OBSTRUCTION 

SEE PLANS FOR 
REQUIRED LENGTH 

---~ ... 
;r; ;r; ;r; ;r; ;r; ;r; ;r; ;r; ;r; ;r; ;r; ;r; ;r; ;r; - - - -~ - - - - ~ ;r; 

~ 

\ -\ 
MINIMUM FOUR 6'-3" 

6'-3" POST 3'-1112" POST SPACES BEFORE 

TRAFFIC 

MINIMUM 
BEYOND 

SPACING J SPACING \'_ A FLARE OR 
11

/ FLARED TERMINAL 
TWO 3'-1/2" SPACES 
OBSTRUCTION 

MINIMUM FOUR 3'-1W' SPACES 
IN ADVANCE OF OBSTRUCTION 

WHERE CLEARANCE FROM FACE OF RAIL TO OBSTRUCTION 
IS 2.5' OR GREATER BUT LESS THAN 4' (SEE NOTE 2) 

NOTES: 
1. WHERE AN APPROACH END TREATMENT AT THE TRAILING END OF GUIDE 

RAIL IS SHOWN ON THE PLANS, THE POST SPACING REQUIREMENTS SHALL 
BE THE SAME AS THE APPROACH END. 

2. IN A FILL SECTION WHERE THE DISTANCE FROM THE BACK OF THE POST TO 
THE PVI IS LESS THAN 1' AND THE SLOPE IS STEEPER THAN 3:1, THE MINIMUM 
CLEARANCE FROM THE FACE OF THE RAIL TO AN OBSTRUCTION IS 
INCREASED BY 1' DUE TO INCREASED POST DEFLECTION. 

3. ADDITIONAL POSTS AND BLOCKOUTS WILL BE PAID FOR UNDER PAY ITEM 
"BEAM GUIDE RAIL POST". 

CLEARANCE FROM FACE OF RAIL TO OBSTRUCTION 

. . ; 
• 0 01 

0 01 
0 0 i 

I ; 
I I 
I I 

I I 

~ 
I I 

STANDARD GUIDE RAIL 

; I 
I I 
I I 
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0 
0 

0 
0 

• ,.._ 
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Cll 

01 
01 

01 
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NOTE: 

I I 
I I 
I I 

~ 
I I 

25' MINIMUM VERTICAL TRANSITION (SEE NOTE) 

//;(:$:/// 

I I 
I I 
I I 

I I 
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6'-3" POST SPACING 
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3'-1112" 

I ; 
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6'-3" 

I I 

~ 
I I 

CD-609-8.1 

EXISTING GUIDE RAIL 

"' ' 

///::-..V// 

WHERE TRANSITIONING TO EXISTING GUIDE RAIL, AN END TERMINAL, OR A CRASH CUSHION MOUNTED AT A HEIGHT OTHER THAN 2'-7", 
THE VERTICAL TRANSITION SHALL BE ACCOMPLISHED IN A MINIMUM LENGTH OF 12'-6" FOR EACH 2" OF VERTICAL CHANGE. 

VERTICAL TRANSITION TO EXISTING 27Y4" HIGH GUIDE RAIL 

I I 
I I 
I I 

I I 

DISTANCE FROM BACK 
OF POST TO PVI 

IF LESS THAN 2' BUT 
GREATER OR 
EQUAL TO 1' 

IF LESS THAN 1' 

SLOPE 

6:1 OR FLATTER 
STEEPER THAN 6:1 TO 3:1 
STEEPER THAN 3:1 TO 2:1 

6:1 OR FLATTER 
STEEPER THAN 6:1 TO 3:1 
STEEPER THAN 3:1 TO 2:1 

ADDITIONAL 
POST LENGTH 

NO CHANGE 
1' 
2' 

1' 
2' 
3' 

ADDITIONAL LENGTH BEAM 
GUIDE RAIL POSTS 

CD-609-8.2 

< ;1 / FULL LENGTH POST 

<_: 
< , 1 /SHORTEN POST 
< _: V AS REQUIRED 

• 

/GROUND LINE GROUND LINE 

........ .r.,f: . z ROCK LINE 
..... .,- v -

.. 4,•: C"II::;E --·-.. :..~ ~ ..... ~ ... · 

- GREATER THAN 18" 

~COURSE AGGREGATE ASTM -
C 33 SIZE #57 OR SIMILAR 

8" MINT8 ) OR 0 
w DiJ 

MIN. MIN. 

8" MIN.I8 

CASE 1 CASE 2 

GUIDE RAIL POST 
INSTALLATION IN ROCK 

CD-609-8.3 

I 
DATE 

BEAM GUIDE RAIL 
TREATMENTS 
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6" X 8" X 14" 

PAID FOR UNDER "BEAM GUIDE RAIL" ITEM 
W-BEAM RAIL ELEMENT~ \ 10d GALVANIZED NAIL 

STANDARD GUIDE RAIL 3 CRT 18' -9" OR 25' -0" 3 CRT STANDARD GUIDE RAIL 

- SECURE BLOCKOUT FROM 

WOOD BLOCK~~ ROT A TION WITH 

\. r %" DIA. BUTTON HEAD BOLT, 
-.------'<~"'-=~k-11'\ 18" LONG, WITH WASHER 

(NOTES 1, 2, 3 & 4) POSTS UNSUPPORTED SPAN POSTS (NOTES 1, 2, 3 & 4) (~~~~~PLACED UNDER RECESS NUT 

I~ ~ %" DIA. HOLE C\1 

\ \ 

----~,-----\-------- \ \ --- r A' 2· -o" MIN. 
~ rPVI 

//AV// ~ , 

31h" DIA. HOLES /1 ~ l ! 

-- \ \ 

_;I; ___ ;I;---;I;--;I;-.'<1'-.-;- ~ N~TE 6~- \, r \, 1 ~ 
------· -.-----------

6'-3" POST SPACING 

CULVERT, UTILITY, OR OTHER 
BELOW GRADE OBSTRUCTION 

\ 
\ 

\ 
\ 

' 
\ 

' 
6'-3" POST SPACING 

---CLEAR AREA FREE 
OF FIXED OBJECTS 

CENTERED IN POST 1"'-' ~ 

6" X 8" X 6'-0" ~ ~ 
• 

25' MIN. 25' MIN. WOOD POST ~ _ _J_ 

I p 
I [> C"J 

I w • I"- I-
' 0 

C\1 z 

GUTTER 
w 
w 
rJ) 

2" MAXIMUM CURB HEIGHT (SEE NOTE 5) 

POST LAYOUT CRT POST FOR UNSUPPORTED SPAN 

NOTES: 

1. A MINIMUM OF TEN 6'-3" POST SPACES OF TANGENT GUIDE RAIL ARE REQUIRED BETWEEN THE OUTER CRT POSTS OF 
CONSECUTIVE 18-9" OR 25'-0" UNSUPPORTED SPANS. 

2. THE OUTER CRT POSTS MUST BE A MINIMUM OF TEN 6'-3" POST SPACES FROM THE APPROACH END OF A TANGENT 
TERMINAL, FOURTEEN 6'-3" POST SPACES FROM THE APPROACH END OF A FLARED TERMINAL, AND EIGHT 6'-3" POST 
SPACES FROM THE BEGINNING OF A FLARE OR REDUCED POST SPACING. 

3. THE OUTER CRT POSTS MUST BE A MINIMUM OF TEN 6'-3" POST SPACES FROM THE LAST POST OF AN END ANCHORAGE. 

4. THE OUTER CRT POSTS MUST BE A MINIMUM OF SIX 6'-3" POST SPACES FROM A THRIE BEAM TO W-BEAM ASYMMETRICAL 
TRANSITION SECTION. 

5. WHERE THERE IS CURB, THE MAXIMUM CURB HEIGHT IS 2" FROM 25' IN ADVANCE OF THE FIRST CRT POST ON THE 
APPROACH END TO 25' PAST THE LAST CRT POST ON THE TRAILING END. 

6. THE REQUIRED CLEAR AREA FREE OF FIXED OBJECTS IS 7' FOR AN 18'-9" UNSUPPORTED SPAN AND 8' FOR A 25'-0" 
UNSUPPORTED SPAN. 

7. IF THERE IS A VERTICAL DROPOFF BEHIND THE UNSUPPORTED SPAN, THE FACE OF RAIL MUST BE A MINIMUM OF 3' FROM 
THE DROPOFF. 

18'-9" OR 25'-0' UNSUPPORTED SPAN 

4' OR GREATER 

II g I 
I C"J 

I w 
I-

• 0 
I"- z 
' 

C\1 w 
w 
rJ) 

I p 
It-: ___ _,[> ~ 

• 0 
";' z 
C\1 w 

w 
rJ) 

CD-609-8A.1 

NOTES: 

~ OMITTED POST 

(NOTES 1, 2, 3, 4, & 5) (NOTES 1, 2, 3, 4, & 5) 

r--12-'6" UNSUPPORTED SPAN 
(PAID FOR UNDER "BEAM GUIDE RAIL" ITEM) 

STANDARD GUIDE RAIL STANDARD GUIDE RAIL 

6'-3" POST SPACING 6'-3" POST SPACING 

---·--------------....----- --- ---------
\ ... \ ... 

;I; '<I' ,;x; ;I; ;I; \ I!) \ ;I; I ;I; ~I 

I \ \ I 
CULVERT, UTILITY, OR OTHER X \ - CLEAR AREA FREE 

BELOW GRADE OBSTRUCTION ! OF FIXED OBJECTS . 
I 

18' -9" MIN. 18' -9" MIN. . 
2" MAXIMUM CURB HEIGHT 

(SEE NOTE 7) 

NOTES: 

1. A MINIMUM OF NINE 6'-3" POST SPACES OF TANGENT GUIDE RAIL ARE REQUIRED 
BETWEEN TWO CONSECUTIVE SINGLE POST OMISSIONS. 

2. THE OMITTED POST MUST BE A MINIMUM OF TEN 6'-3" POST SPACES FROM THE 
APPROACH END OF A TANGENT TERMINAL, ELEVEN 6'-3" POST SPACES FROM THE 
APPROACH END OF A FLARED TERMINAL, AND FIVE 6'-3" POST SPACES FROM THE 
BEGINNING OF A FLARE OR REDUCED POST SPACING. 

3. THE OMITTED POST MUST BE A MINIMUM OF TEN 6'-3" POST SPACES FROM 
THE LAST POST OF AN END ANCHORAGE. 

4. THE OMITTED POST MUST BE A MINIMUM OF SIX 6'-3" POST SPACES FROM A THRIE 
BEAM TO W-BEAM ASYMMETRICAL TRANSITION SECTION. 

5. THE OMITTED POST MUST BE A MINIMUM OF SEVEN 6'-3" POST SPACES FROM AN 
OUTER CRT POST OF AN 18'-9" OR 25'-0" UNSUPPORTED SPAN. 

6. THE REQUIRED CLEAR AREA FREE OF FIXED OBJECTS IS 5' BEHIND A 12'-6" 
UNSUPPORTED SPAN. 

7. WHERE THERE IS CURB, THE MAXIMUM CURB HEIGHT IS 2" FOR A MINIMUM 
LENGTH OF 18'-9" IN ADVANCE OF AND ON THE TRAILING END OF THE 
OMITTED POST. 

12'-6" UNSUPPORTED SPAN 
CD-609-8A.2 

1. WHERE GUIDERAIL ADJACENT TO CURB IS 
FLUSH WITH THE GUTTERLINE (6" OFFSET 
FOR SLOPING CURB) AND IS TAPE RED TO 
AN OFFSET OF 4' OR GREATER, A VERTICAL 
TRANSITION IS REQUIRED. THE VERTICAL 
TRANSITION SHALL BE ACCOMPLISHED IN A 
MINIMUM LENGTH OF 12' -6" FOR EACH 2" OF 
VERTICAL CHANGE. 

BEAM GUIDE RAIL 
TREATMENTS 
(MASH TL-3) 2. SEE PLANS FOR GUIDE RAIL OFFSET. 

GROUND LINE ~ LINE\7 GROUND GROUND 
LINE--... 

/EDGE OF PAVEMENT 3. 2'-10" FOR MODIFIED THRIE BEAM GUIDE RAIL. 

/7AV// 
II II 

II II !._,_ II 

~ 
II 

CURB II 

II 
II 

LINE--... 

~// LGUTTER 

!._,_ 

""--CURB 

LINE 

II 
II 

II 
~// I 

GUIDE RAIL FLUSH WITH GUTTERLINE 
(SEE NOTE 4) 

GUIDE RAIL OFFSET 4' OR GREATER FROM GUTTERLINE 

RAIL HEIGHT DETERMINATION WITH CURB 

RAIL HEIGHT DETERMINATION 
WITHOUT CURB 

RAIL HEIGHT DETERMINATION 

4. FOR SLOPING CURB, FACE OF RAIL IS 
OFFSET 6" FROM GUTTER LINE. 
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