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CONCRETE PARAPET


DIRECTION OF TRAVEL


TWO POSTS MIN.


SYSTEM 3 SYSTEM 2


System 3


System 2


Standard System


Standard System


AREA OF CONCERN


DIRECTION OF TRAVEL


L


CL


DIRECTION OF TRAVEL


(see sketch)


Plus 2 Posts


Area Of Concern


DEFLECTION


MAX. DESIGN


CROSS SECTION SHEET


AS SHOWN ON TYPICAL


FLARE RATE AND LENGTH


Needed


Min. Length 


a
b


L


30°


WASHER AND HEX NUT EMBEDMENT DEPTH 9’’ (229)MIN.


1’’ (25) DIA. - ’’J’’ TYPE ANCHOR BOLTS CAST IN PLACE


HEAD BOLT WITH HEX NUT & WASHER  


�’’ (16) DIA. x 12’’ (305) LONG ROUND 


4’’ x 8’’ x 11’’ (102x203x279) WOOD BLOCK OUT


WITH 30°BEVELED END 


6’’ x 12’’ x 14’ (152x305x4267) TIMBER RAIL


 BOLTS WITH HEXNUT AND WASHER


 2-5/8’’ (16) DIA. X 6’’ (152) LONG ROUND HEAD


HEX NUT & WASHER 


ROUND HEAD BOLT WITH


�’’ (191) DIA. x 8�’’ (216) LONG


LAST 4 POSTS


TRANSITION RAIL CONTINUOUS FOR 


6’’ x �’’ x 13’- 6’’ (152x9x4115) STEEL 


COUNTERBORE 


3’’ (76) DIA. x �’’(19) DEEP


TIMBER RAIL WITH


1�’’ (28) DIA. HOLES IN 


(152)


6’’


(152)


6’’


2’’ (51)


(267)


10�’’


(241)


 9�’’


ABOVE RAIL HEIGHT


3" (76) MAX. PROJECTION 


(356)


1’-2’’


STEEL SPLICE PLATE


6’’ x �’’ x 2’ - 6’’(152x9x762) 


STANDARD SYSTEM SPACED AT 10’ (3048)


(ft) (mm)


Deflection


Design


Maximum


(305)


1’


(762)


2’ - 6’’


(1219)


4’


(3048)


10’ 


(3048)


10’ 


(3048)


10’ 


(16.40m)


50’
(21.34m)


70’


(21.34m)


70’


(21.34m)


70’
(21.34m)


70’


(19.68m)
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13’-6’’ (4115)
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 (
3
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(
7
6
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3
’’


(76)


3’’


(76)


3’’


TIMBER RAIL


END OF 14’ (4267)


PAY LIMIT MERRITT PARKWAY GUIDERAIL LEADING END ATTACHMENT 24’ (73.15m)


4 SPACES AT 2’-6’’ (762) = 10’ (3048)


DIA. HOLES


�’’ (22)


CONNECTION


BOLT SLOT @ POST 


�’’ (16) x 1�’’ (38) 


14’ (4267) TIMBER RAIL


BEVELED END OF


( FOUR ) PLACES


BOLT SLOTS


1�’’ (28) x 2�’’ (63) 


3’-7 �’’ (1105)


(76)


 3’’


(76)


 3’’


(76)


3’’


(76)


 3’’


(686)


2’ - 3’’
(686)


2’ - 3’’


(686)


2’ - 3’’


(76)


 3’’ (152)


6’’


(419)


1’-4�’’


(235)


9�’’


(152)


 6’’


(565)


1’-10�’’


2 SPACES AT 5’ (1524)  = 10’ (3048)


LONG STEEL POST


W6 x 15(W150x22) - 6’-6’’ (1981) 


2’- 6’’ (762)


Posts Spaced at


W6x15 (W150x22)


5’ (1524)


Posts Spaced at


W6x15 (W150x22)


10’ (3048)


Posts Spaced at


W6x15 (W150x22)


TOP OF PAVEMENT


ELEVATION


 


 CONDITION 2


PLAN 


 


 CONDITION 1


PLAN 


CONDITION 1 :


CONDITION 2 :


LEDGE.


HOLE 24" (610) INTO


DRILL 20" (507) DIA. 


IS < 18" (457) DEEP 


IF SOIL DEPTH 


WHICHEVER IS LESS.


EMBEDMENT OF 44" (1118) 


THE DEPTH OF FULL 


1’ (305) INTO LEDGE   OR TO


DRILL 8" (203) DIA. HOLE 


IS > 18" (457) DEEP 


IF SOIL DEPTH 


ROADWAY.


EDGE CLOSEST TO


WITH POST SET AT 


20" (507) DIA. HOLE, 


ROADWAY.


EDGE CLOSEST TO 


WITH POST SET AT


8" (203) DIA. HOLE, 


S
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RAIL ELEMENT


FRONT FACE OF 


RAIL ELEMENT


FRONT FACE OF 


DRILLING IN ROCK FOR GUIDERAIL POSTS


LC


CL


LC


(76)


3’’ TYP.


GENERAL NOTE:


PLAN


ELEVATION


REAR VIEW


PLAN


ATTACHMENT AT LEADING END


SYSTEM 2 AND 3


APPROACH TO FIXED OBJECTSFOR LEADING END ATTACHMENT


6’’ x 3/8" x 13’-6" (152x9x4115)


STEEL TRANSITION RAIL


(JERSEY SHAPE BARRIER SHOWN)


B


A


A


B


(SEE NOTE 2)


(SEE NOTE 2)


A


B


(SEE NOTE 2)


ALL METRIC DIMENSIONS ARE IN MILLIMETERS (mm) UNLESS OTHERWISE NOTED. 


2’ -6" (762)


  MATERIAL (CLSM). 8" (203) DIA. HOLE SHALL BE BACKFILLED WITH SUITABLE MATERIAL.


  MAY BE SET IN EXCAVATED HOLE AND BACKFILLED WITH CONTROLLED LOW STRENGTH 


  OR GRANULAR FILL COMPACTED IN 6" (150) LIFTS BEFORE DRIVING POST OR POSTS 


2. 20" (507) DIA. EXCAVATED HOLE SHALL BE BACKFILLED WITH SUITABLE MATERIAL, 


  CHEMICAL ANCHORS.


  AT EXISTING PARAPETS ATTACH GUIDERAIL USING D.O.T.  APPROVED 


1. THIS DRAWING SHOWS LEADING END ATTACHMENT TO PROPOSED PARAPETS.  


SEE GUIDE SHEETS.
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TOP OF SLOPE
1:12 MAX. SLOPE


STRAIGHT SPLICE PLATE


STEEL RAIL


STANDARD


DELINEATOR


TOP OF SLOPE


DELINEATOR


d


STEEL


ASTM A 588 


UNCOATED 


DELINEATOR SPACING


CURVE RADIUS SPACE


3’’


1�’’


(Degrees)


Dia. / 2


Flat


2.05
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2.40


2.60


2.86


3.18


3.58


4.10


Dia. / 2 (IN DEGREES)


Dia. / 2 (IN DEGREES)


SHEETING


RETROREFLECTIVE


TYPE V  


HINGE


POLYURETHANE/VINYL 


SEE DETAIL "A"


DELINEATOR


9’ - 6’’ (2896)


(38)
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3’’ (76)


3’’ (76) (TYP.)
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3’’ (76) (TYP.)
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(209)
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8�’’


LAG SCREWS (TYP.)
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SLOTS (TYP.)
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(
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2
)


6
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STEEL RAIL (TYP.)


(152x9x2896)


6’’ x�’’ x 9’- 6’’


& WASHER (TYP.)


HEAD BOLT WITH HEX NUT 


�’’ (19) DIA. x 8’’ (203) ROUND 


& WASHER (TYP.)


HEAD BOLT WITH HEX NUT 


�’’ (16) DIA. x 6’’ (152) ROUND 


STRAIGHT SPLICE PLATE


(152x9x762)


6’’ x �’’ x 2’- 6’’


LAG SCREWS (TYP.)


�’’ (16) DIA. HOLES FOR


4’ - 9’’ (1448)


2’ - 2’’ (660)


�’’ (21) DIA. HOLES (TYP.)


(38)


1�’’


3’’ (76)


(38)


1�’’


(190)


7�’’


(76)


 3’’ 


(127)


5’’


(127)


5’’


(76)


 3’’ 
(190)


7�’’


(381)


1’-3’’


(222)


8�’’


(222)


8�’’


(381)


1’-3’’


3’’ (76)


3’’ (76)
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�’’
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 3’’ 


(76)


 3’’ 


(38)


1�’’


(38)


1�’’


(38)


1�’’


(25)


1’’


(25)


1’’


(102)


 4’’


(102)


 4’’
 6’ - 6’’ LONG (1981)


W6 x 15 (W150x22) STEEL POST, 


 (TYP.)


3’’ (76) DEEP IN TIMBER


�’’ (9) HOLES


LAG SCREW PRE-DRILL 


�’’ (16) DIA. x 4’’ (102) 


WOOD BLOCKOUT


4’’ x 8’’ x 11’’ (102x203x279)


(762)


2’ - 6’’


(38)


1�’’


(38)


1�’’


3’’ (76)


2’ - 6’’ (762)


(76)


3’’


(76)


3’’


(190)


7�’’


(76)


3’’


BOLT SLOTS (TYP.)


�’’ x 1�’’ (22x32)
BOLT SLOTS


�’’ x 2�’’ (19x57)


(190)


7�’’


(76)


3’’


(76)


3’’


(229)


9’’


(305)


12’’


(229)


9’’


HEX NUT AND WASHER (TYP.)


ROUND HEAD BOLT WITH


�’’ (19) DIA. x 8’’ (203) LONG


(
1
9
8
1
)


6
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-
 
6
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3’’ (76)


(152)
6’’


(12)


� ’’
(TYP.)


8� ’’ (222)


(Typ.)


3’’ (76)


TIMBER RAIL


(152x304x1524)


6’’ x 12’’ x 5’


DEEP IN TIMBER (TYP.)


PRE-DRILL �’’ (9) HOLES 3’’ (76)


�’’ (16) DIA. x 4’’ (102) LAG SCREW


HOLE (TYP.)


13/1’’ (25) DIA. 


WOOD BLOCKOUT


(102x203x279)


4’’ x 8’’ x 11’’ 


6’ - 6’’ (1981) LONG


STEEL POST


(W150x22)


W6 x 15


LONG STEEL RAIL


4’ - 9’’ (1448) 


WITH HEX NUT & WASHER


LONG ROUND HEAD BOLTS 


2 -�’’ (16) DIA. x 6’’ (152)


(
7
6
2
)


2
’-
 
6
’’


�’’ (13)


�’’ (13)
(306)


1’ -�’’


2’ (610)


�’’ (13)


4’’ (102)
(13)


R=�’’ 


(305)


1’


(63)


2�’’


(82)


3�’’


(406)


1’ - 4’’


MIN.


2’ (610)


GALVANIZING


EXPOSED


1’’ (25) MIN.


4’’ (102)


1’’ (25)


3�’’ (82)


3’’ (76)


(
7
6
2
)


2
’ 
-
 
6
’’


GALVANIZING


EXPOSED


1’’ (25)MIN.


MIN.


2’ (610)


3’’ (76)


(38)


1�’’


3�’’ (82)


(25)


1’’ 


(38)


1�’’


(76)


3’’


GALVANIZING


EXPOSED


1’’ (25)MIN.


STEEL POST


(W150x22)


W6 x 15


TIMBER RAIL


ROUGH SAWN 


(152x305x3048)


6’’ x 12’’ x 10’ 


< 300’ (91.4m)


> 300’ (91.4m)


20’ (6.10m)


50’ (15.2m)


WITH ASTM A 123


IN ACCORDANCE


GALVANIZED


(1346)


 4’ - 5’’


3�’’(92)


HOLES


�’’ (19) DIA.


1�’’ (38)


  


  TO ACCOMODATE FOR SHRINKAGE OF THE WOOD ELEMENTS.


4. ALL CONNECTION HARDWARE SHALL BE SUFFICENTLY TIGHTENED


  STANDARD SYSTEMS.


  WASHERS SHALL BE INSTALLED AT ALL MID-SPAN POINTS FOR 


3. TWO ADDITIONAL �" (16) DIA. X 4"(102) LONG LAG SCREWS AND 


  SECTIONS ADJACENT TO THE LEFT SHOULDER OF TRAVEL LANES.


  ADJACENT TO THE RIGHT SHOULDER, AND YELLOW ON RAIL


  SHEETING SHALL BE SILVER-WHITE ON ALL RAIL SECTIONS


  REFLECTORS ON FLARE OR TERMINAL SECTIONS. REFLECTIVE


  PERPENDICULAR TO THE ADJACENT EDGE OF LANE. DO NOT ATTACH


  IN ACCORDANCE WITH TABLE 1 , AND POSITIONED


  ACCORDANCE WITH DETAIL "A". REFLECTORS SHALL BE SPACED


2. DELINEATORS SHALL BE PLASTIC INVERTED T-SECTIONS IN


  WITH THE PROJECT.


  GUIDERAIL SHALL CONFORM TO SPECIAL PROVISION PROVIDED


1. MATERIALS AND CONSTRUCTION OF THE MERRITT PARKWAY


  SPACE POSTS AT 5’ (1524).


6. FOR RAILING SET ON A CURVE WITH RADII < 70’ (21.3m)


  MINIMUM BEND ANGLE AS SHOWN IN TABLE 2.


5. WHEN FURNISHING THE SHOP BENT SPLICE PLATES, USE THE


�’’ (21) DIA. HOLE (TYP.)


TIMBER RAIL


ROUGH SAWN 


(152x304x3048)


6’’ x 12’’ x 10’ 


IN ACCORDANCE W/ ASTM A-153.


GALVANIZED AFTER FABRICATION 


DELINEATOR. SCREW SHALL BE 


WOOD SCREWS FOR ATTACHING 


(4) 1" (25) LONG �" (12) DIA. 


�" x �" (6x12) SLOT USE 
TIMBER RAIL


(152x305x1524)


6’’ X 12’’ X 5’


(ft.)(m)


Radius R


(in.)(mm)


d


 0


�(8)


�(9)


�(9)


�(11)


�(11)


�(13)


�(14)


�(16)


Over 70 (21.3)


70 (21.3)


65 (19.8)


60 (18.3)


55 (16.8)


50 (15.2)


45 (13.7)


40 (12.2)


35 (10.7)Min.


GENERAL NOTES:


TABLE 2


DELINEATOR


(152x9x2896)


6" x 3/8" x 9’-6"


STANDARD STEEL RAIL DETAIL


TABLE 1


STANDARD SECTION WITH MOUNTABLE CURB
FOR CURVES WITH R < 70’ (21.3m)


POST CONNECTION (W150x22)


W6 X 15


POST DETAIL


STRAIGHT SECTIONS


POST CONNECTION FOR


(NO CURB)


ASECTION


2:1 M
AX.


STRAIGHT SPLICE PLATE


ELEVATION


(1829 x 9 x 1448)


6’ x 3/8" x 4’-9"


STEEL RAIL DETAIL


2:1 MAX.


DETAIL A


POST CONNECTION


REAR VIEW ELEVATION


BENT SPLICE PLATE


ELEVATION


FOR CURVES WITH R < 70’ (21.3m)


SIDE VIEW FRONT VIEW


(152x9x762)


6’’ x 3/8’’  x 2’- 6’’


STEEL SPLICE PLATE DETAIL


A


ALL METRIC DIMENSIONS ARE IN MILLIMETERS (mm) UNLESS OTHERWISE NOTED.  
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DELINEATOR SEE NOTE 2, 
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FRONT FACE OF PARAPET


C


TIMBER RAIL ELEMENT


L TIMBER RAIL ELEMENT


TOP OF PAVEMENT


TOP OF PAVEMENT


TOP OF PAVEMENT


GUTTER LINE


WT 10.5 x 50.5


MEDIAN BARRIER


MERRITT PARKWAY


TRANSITION CURBING


GRANITE STONE


ATTACHMENT DETAIL


SEE LEADING END


FRONT FACE OF PARAPET


LINE UP TIMBER RAIL WITH 


RAIL WITH FRONT FACE OF MEDIAN


ALIGN TOP CORNER OF TIMBER


 


GUTTER LINE


BARRIER AT


FRONT FACE OF


ATTACHMENT DETAIL


SEE LEADING END


MEDIAN BARRIER


MERRITT PARKWAY


TRANSITION CURB


GRANITE STONE


C


PAY LIMIT MERRITT PARKWAY GUIDERAIL TRAILING END ATTACHMENT


PAY LIMIT MERRITT PARKWAY GUILDRAIL TRAILING END ATTACHMENT


TOP OF PAVEMENT


D


C


B


DIRECTION OF TRAVEL


DIRECTION OF TRAVEL


DIRECTION OF TRAVEL


TRAILING END ATTACHMENT AT EXISTING BRIDGE PARAPET
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LAG SCREW
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CLIP AS REQUIRED
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WASHER (TYP.)


HEAD BOLT WITH NUT AND 


�’’ (19) DIA.  x  8’’ (203) ROUND 


WASHER (TYP.)
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ATTACHMENT BRACKET
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  ELEMENTS TO AND INCLUDING THE FIRST POST.


4. THE PAY LIMIT FOR TRAILING END ATTACHMENT INCLUDES ALL HARDWARE AND RAIL


  ACCORDANCE WITH ASTM A123.


3. ATTACHMENT BRACKETS SHALL CONFORM TO ASTM A36 AND BE GALVANIZED IN 


  M.03.01-15


2. CHEMICAL ANCHORING MATERIAL SHALL CONFORM TO SECTION M.03, SUBARTICLE


  BOLTS SHALL CONFORM TO THE SPECIAL PROVISIONS PROVIDED WITH THE PROJECT.


  CONCRETE SHALL BE GALVANIZED IN ACCORDANCE WITH ASTM A153. ROUND HEAD 


  CONFORM TO ASTM F436. THREADED NUTS AND WASHERS IN CONTACT WITH 


  NUTS CONFORMING TO ASTM A563, GRADE C. CIRCULAR HARDENED WASHERS SHALL 


1. THREADED RODS SHALL CONFORM TO THE REQUIREMENTS OF ASTM A325, WITH 


 


- -


-


-


-


- -


- - -


- - - -


- - -


- - -


- - - -


    


MERRITT PARKWAY GUIDERAIL


TRAILING END ATTACHMENTS
HW-910_12c





				2010-10-16T14:59:09-0400

		Leo Fontaine





				2010-10-18T08:47:39-0400

		James H. Norman











