
11'-9 1/2" 

3'-0" 

(typ) 

l'-6" 

(typ) 

— V 

74 - 7 0 " 

1/2" SPUCE JOINT - 4" SPUCE GAP 

BOTH ENDS (typ) 

L_ _ 

EZ 
r 

LP 
LIMITS GUARDRAIL 

APPROACH SECTION 

GALVANIZED 2 RAIL 

BOX BEAM (S360B) 

(typical BOTH ENDS) 

1'-10" (4) SPACES @ 6'-0" = 24'-0" 

27'-8" = LIMITS ITEM 525.33 BRIDGE RAILING, GALVANIZED 2 RAIL BOX BEAM (S360A) 

T Y P I C A L R A I L I N G E L E V A T I O N 

L O O K I N G AT F A C E OF RAILING F R O M C E N T E R L I N E OF ROAD 
BOTH S I D E S T Y P I C A L 

B I L L O F M A T E R I A L 

ITEM 5 2 5 . 3 3 BRIDGE RAIL ING, G A L V A N I Z E D 2 RAIL BOX B E A M = 5 6 LF 

Qty mk Description Spec. 
10 BRIDGE RAILING POST W6 x 25 x 2'-2.375" OAH WITH 1 x 1 0 x 1 4 BASE PLATE (GLV) A709gr50 

2 SPLICE TUBE (FOR 8M RAIL) HSS 7 x 3 x 3 / 8 x r-8.000" OAL w/ TAPPED HOLES & 2 WELDED NUTS (GLV) A500 gr B 

2 SPLICE TUBE (FOR 4XA RAIL) HSS 3 x 3 x 5/16 x r-8.000" OAL w/ TAPPED HOLES & 2 WELDED NUTS (GLV) A500 gr B 

2 R1 UPPER RAIL TUBE HSS 8 x 4 x 5/16 x 11'-9.500" LG (GLV) one end holes, one end slots A500 gr B 

2 R2 UPPER RAIL TUBE HSS 8 x 4 x 5/16 x 14'-10.000" LG (GLV) one end holes, one end slots A500 gr B 

2 R1 LOWER RAIL TUBE HSS 4 x 4 x 1 / 4 x 11'-9.500" LG (GLV) one end holes, one end slots A500 gr B 
2 R2 LOWER RAIL TUBE HSS 4 x 4 x 1 / 4 x 14'-10.000" LG (GLV) one end holes, one end slots A500 gr B 

10 ANCHOR SPACER PLATE PL 0.375 x 13.000 x 9.375 A709 gr 36 
40 ANCHOR STUD DBL END PART THREAD - 1 " DIA x 12.000 w/ 2.250" THD EACH END (GLV) A449 

80 HEAVY HEXNUT 1" (GLV) A563 DH 
40 ROUND WASHER (SAE) - 1 " DIA SMALL (GLV) F436 

40 JAM NUT 1" (GALV) A563 DH 

40 ROUND HEAD POST BOLT slot or wrench head - no shoulder 3/4" DIA x 6" LG. FULL BODY (GLV) A449 / A325 

40 LOCK NUT 3/4" (GLV) A563 DH 

40 ROUND WASHER (SAE) 3/4" (GLV) F436 
16 HEX HEAD BOLT 5/8" DIA x 1.75" LG. (GLV) A325 

16 ROUND WASHER (SAE) 5/8" (GLV) F436 
10 BEARING PAD 0.125" THICK x 10.000 x 14.000 (NEOPRENE 80 duro +/-10) aashto M251 

• } , 
A c h a n g e s to m a t c h p recas t d r a w i n g s 

0 in i t ia l submi t t a l 0 4 - 2 8 - 1 5 

No. R e m a r k s Date 

REVISIONS 

7 - 7 0" 

H I G H W A Y S A F E T Y C O R P 
G L A S T O N B U R Y , CT 

8 6 0 - 6 3 3 - 9 4 4 5 
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£ RAIL TUBE SPL ICE OR 1 ' - 6 " ± - 0 " MAX. 

RAIL EXPANSION JOINT 

£ E X P . JOINT-

1 4 . 0 0 0 

1 .2500 HOLES 

(4) TYP. 

1 ' - 6 " MIN. CONSTRUCTION JOINT-

BRIDGE RAILING ELEVATION 

1 - 6 MIN 

RAIL POST 

7 / Tlf>-

5 /16 

L<7/16 t> 

BASE WELD DETAIL 

- 1 " PLATE 

POST AND BASE PLATE 

6.000 

0.125 SLOT-

-0.375 

1.750 

MIN. THREAD 

3 / 4 " DIA. A 4 4 9 
ROUND HEAD BOLT 

(WITH WASHER AND PREVAILING TORQUE TYPE LOCK NUT) 

(SEE NOTE #8) 

ONLY FULL DIAMETER BODY BOLTS WILL BE ALLOWED. 

^ I C N [ ^ 

1 3 . 0 0 0 

3 /8" THICK PLATE 

1.0620 HOLES 

(4) TYP. 

5.0000 HOLE 

00 

T
H

R
E

A
D

 

B
O

T
H

 E
N

C
 

r-Oloo 
CN 
J 

-2
.2

5
0
 

(T
Y

P
) 

HEAVY HEX NUT 

-2
.2

5
0
 

(T
Y

P
) 

A ~ A N D WASHER (TYP) 

W6x25 

ANCHOR PLATE 

HEX JAMB NUT 

(TYP.) 

3 /8" ANCHOR PLATE 

- H E A V Y HEX NUT (TYP) 

RAIL POST A N C H O R A G E 

RAIL TUBES 

HSS 8 x 4 x 5 / 1 6 (TOP) 

HSS 4 x 4 x 1 / 4 (BOTTOM) 

1 3 / i 6 " 0 HOLE IN POST • 

FOR RAIL ATTACHMENT 

(4) TYP. 
^ = 4 

_3 

CN 

1 

iLL^ 
I 

i A 

> 9 CD 

- ^4 
1X6" HOLE FOR 

REFLECTOR . 

ATTACHMENT OT 

TYPICAL SECTION ELEVATION 

1 - 8 S P L I C E TUBE 

——-h-^-

HSS 7 x 3 x 3 / 8 

TOP SPL ICE TUBE 

3 / 4 " 0 HOLES IN RAIL-

FOR 5 / 8 x 1 - 3 / 4 " HEX BOLTS 

4 " 1 / 2 " 0 DRAIN HOLE 

N O T E S : 

1. A L L WORK A N D MATERIALS S H A L L C O N F O R M TO S E C T I O N 5 2 5 . 

2 . PRIOR TO GALVANIZ ING, A L L E X P O S E D C U T OR S H E A R E D E D G E S S H A L L B E 

R O U N D E D TO A 1 / 1 6 " RADIUS A N D B E F R E E O F B U R R S . 

3 . A L L P O S T S S H A L L B E S E T N O R M A L TO G R A D E . 

4 . S E C T I O N S O F RAIL T U B E S H A L L B E A T T A C H E D TO A MINIMUM O F TWO (2 ) RAIL 

P O S T S A N D P R E F E R A B L Y TO AT L E A S T F O U R (4) P O S T S . 

5 . RAIL T U B E E X P A N S I O N JOINT S H A L L B E P R O V I D E D IN A N Y RAIL BAY S P A N N I N G THE 

E N D O F AN INTEGRAL A B U T M E N T B R I D G E A N D AT A L L S U P E R S T R U C T U R E E X P A N S I O N 

JO INTS . E X P A N S I O N JOINT WIDTH S H A L L B E 4 " AT 4 5 T A N D WILL B E A D J U S T E D IN 

T H E FIELD B Y T H E E N G I N E E R FOR OTHER T E M P E R A T U R E S . 

6. H O L E S IN RAILS FOR RAIL T U B E A T T A C H M E N T S H A L L B E F I E L D - D R I L L E D . H O L E S 

S H A L L B E COATED WITH A N A P P R O V E D Z I N C - R I C H PAINT PRIOR TO INSTALLATION. 

7 . RAIL P O S T A N C H O R I N G N U T S S H A L L B E TIGHTENED TO A S N U G FIT A N D GIVEN AN 

ADDITIONAL O N E - E I G H T H T U R N . 

8 . RAIL T U B E S S H A L L B E A T T A C H E D USING 3 / 4 " F U L L DIAMETER B O D Y A S T M A 4 4 9 

R O U N D H E A D B O L T S I N S E R T E D T H R O U G H T H E F A C E O F T H E T U B E . H O L E S IN P O S T S 

S H A L L B E 1 / 1 6 " L A R G E R T H A N T H E BOLT S I Z E . 

9 . A N Y B E N D I N G OR C U R V I N G O F RAIL S H A L L B E D O N E IN A FABRICATION P L A N T IN 

A C C O R D A N C E WITH SUBMITTED P R O C E D U R E S . 

1 0 . T H E MINIMUM DISTANCE F R O M A P O S T TO AN E X P A N S I O N JOINT S H A L L B E S U C H 

TO MAINTAIN MINIMUM E D G E D I S T A N C E O F 5 " F R O M A N Y A N C H O R S T U D TO T H E END 

O F T H E S L A B , OR TO T H E E X P A N S I O N JOINT R E C E S S P O U R , IF O N E IS U S E D . 

1 1 . A DELINEATOR ( S E E VAOT S T A N D A R D DRAWING G - 1 FOR DETAILS) S H A L L B E 

INSTALLED AT N E A R E S T P O S T TO 3 0 FT S P A C I N G . WHITE IS TO B E INSTALLED ON T H E 

D R I V E R ' S RIGHT. FOR O N E WAY B R I D G E S , Y E L L O W IS TO B E INSTALLED O N T H E 

D R I V E R ' S LEFT . P A Y M E N T S H A L L B E INCIDENTAL TO O T H E R ITEMS. 

1 2 . THIS RAILING M E E T S T H E R E Q U R I E M E N T S F O R A T L - 4 S E R V I C E L E V E L . 

MATERIALS 

RAIL TUBES ASTM A500 GRADE B OR ASTM A501 
RAIL POSTS AND BASE PLATES ASTM A 7 0 9 / A 7 0 9 M , GRADE 50 
ALL OTHER SHAPES AND PLATES ASTM A 7 0 9 / A 7 0 9 M , GARDE 36 
ANCHOR STUDS ASTM A449 
ALL OTHER BOLTS (UNLESS NOTED) AASHTO M164, TYPE1 

NUTS FOR AASHTO M164 BOLTS AND FOR ANCHOR STUDS SHALL COMPLY WITH 
AASTHO M291 (ASTM A563) . 

WASHERS SHALL COMPLY WITH AASHTO M293 (ASTM F436) SPECIFCATIONS. 

1 / 8 " PAD SHALL COMPLY WITH STANDARD SPECIFICATION SUBSECTION 731.01 OR 
731 .02 . 

RAIL POSTS AND BASE PLATES SHALL BE TESTED FOR IMPACT PROPERTIES IN 
ACCORDANCE WITH ASTM A370 CHARPY IMPACT TESTING USING TYPE A SPECIMEN. 

1 ' - 1 1 x " EXP SPL ICE TUBE 

1 / 2 " sp l i ce jo int 1 - 1 / 8 " x 3 -

IN RAIL FOR 5 / 8 

1 / 2 " SLOTTED HOLES 

x 1 - 3 / 4 " HEX BOLT 

w / P IPE S P A C E R 

l / 2 " 0 DRAIN HOLE 

FIXED SPLICE JOINT DETAIL 
BOTTOM VIEW 

EXPANSION SPLICE DETAIL 
BOTTOM VIEW 

H S S 3 x 3 x 5 / 1 6 

BOTTOM SPL ICE TUBE 

) 

3 " 

RAIL TUBE SPLICE SECTION 

NUT (OUTER 

HOLES ONLY) 

TACK WELD 

NUT 

TAPPED HOLE IN SPL ICE T U B E 8c 

3 / 4 " 0 HOLE IN RAIL TUBE FOR 5 / 8 0 BOLT 

8c PLAIN HARDENED WASHER 

FIXED SPLICE JOINT SECTION 

z ^ ^ - NUT (OUTER 

HOLES ONLY) 

DN 3 / 4 " 0 x 1 / 2 " LONG 

S C H . 4 0 STEEL P IPE S P A C E R 

SPL ICE TUBE TAPPED HOLE IN 

AND 1 .125 x 3 . 5 0 0 SLOT IN RAIL T U B E FOR 

5 / 8 0 BOLT AND PLAIN HARDENED WASHER 

EXPANSION JOINT SECTION 

H I G H W A Y S A F E T Y C O R P 
G L A S T O N B U R Y , CT 

8 6 0 - 6 3 3 - 9 4 4 5 

ITEM 5 2 5 . 3 3 BRIDGE RAILING, GALVANIZED 2 RAIL BOX BEAM ( S - 3 6 0 A ) 
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B R I D G E RAIL LIMITS 

X 

P A Y LIMITS BRIDGE A P P R O A C H SECTION 2 RAIL = 2 9 ' - 1 " 

DRILL & T A P H O L E 
IN O N E F A C E O F T U B E 

FOR S E T S C R E W 

L ] JL J 

| W6 x 2 5 P O S T S x 8 ' - 0 " L O N G | 

P O S T #1 P O S T #2 P O S T #3 P O S T #4 

I I T T 

- F A C E O F C U R B - F A C E O F RAIL 

10 WOOD P O S T S 

J - U 

END C A P S (GALVANIZED) 
TOP AND BOTTOM RAIL 
FIXED WITH S E T S C R E W 

• P L A N 
TERMINAL C O N N E C T O R 

C L S P L I C E 

1 -6 "± 3" | 1'-6"± 3" 

3 S P A C E S @ 2 ' - 2 " = 6 ' - 6 " 

i" ( typ.)-

M — 

D O U B L E N E S T E D 12 G A G E THRIE B E A M ( 1 2 ' - 6 " ) 

6 S P A C E S @ 1 ' - 6 f = 9 ' - 4 ^ " 

44" f-

| OI MCO i i itr Tri 

-TERMINAL C O N N E C T O R 

6 ' - 3 " TRANSITION SECTION 

( W - B E A M TO THRIE B E A M ) ( 1 0 G A G E ) 

3 ' - l i " 3 ' - l i " 

C L LAST — 
BRIDGE POST | 

D E F L E C T O R P L A T E -

W—BEAM G U A R D R A I L 12 G A G E (ROADWAY ITEM) 

( 6 ' - 3 " P O S T S P A C I N G TYPICAL) 

6 ' - 3 " 

LAP SECTIONS 
IN DIRECTION O F TRAFFIC 

±± 

A P P R O A C H RAIL ELEVATION 

L E A D I N G E N D ( R I G H T ) IS S H O W N 
D E P A R T U R E E N D ( L E F T ) S IM ILAR B U T O P P P O S I T E H A N D 

1 / 2 " RADIUS -

C O R N E R S ( typ) 

1 .000 C H A M F E R 

S' ' x 8 " WOOD 
O F F S E T B L O C K 1"0 H O L E S (9 ) 

LOCATIONS ( typ) 

A P P R O A C H C U R B 

(IF REQUIRED) 

5 / 8 " 0 P O S T BOLT 
T - 8 " L O N G WITH P L A T E 
W A S H E R , D B L R E C E S S E D 
H E X NUT &c R O U N D W A S H E R 

2 9 / 3 2 " x 1 - 1 / 8 " DIAGONAL 
SLOTTED H O L E S 
( 1 2 ) LOCATIONS ( typ) 

T 

0.125 x 1.000 x 1.000 TAB 

1/2" DIA x -
1/2" SOCKET SET SCREW 

HEX SOCKET DRIVE, 
NO HEAD, CUP POINT 

GALV. HANG HOLE 
IN ONE TAB ONLY l 

J 
- 0 . 1 8 7 

THICK 
P L A T E 

T 1 . 0 0 0 0 H O L E (8) ^ 0 .7500 HOLES (2) 

LOCATIONS ( typ) LOCATIONS ONLY 

END C A P ( 8 x 4 ) 
0 . 7 8 7 x 4.000 x 8.000 (A709 gr 36) 

C O N N E C T I O N P L A T E 
0.375 x 20.000 x 27.000 (A709 gr 36) 

1 / 2 " RADIUS -

TERMINAL C O N N E C T O R 
10 GAUGE (AASHTO Ml80 B2) 

\ 3.500 . \ 
3 O T 

" 

0.125 x 1.000 x 1.000 TAB 

(fyp)^ 

GALV. HANG HOLE 
IN ONE TAB ONLY 

1/2" DIA x -
1/2" SOCKET SET SCREW 

HEX SOCKET DRIVE, 
NO HEAD, CUP POINT 

S E C T I O N A - A END C A P (4x4) 
0.187 x 4.000 x 4.000 (A709 gr 36) WB1 

TIMBER B L O C K O U T 
6 X 8 X T - 6 " 

W B 2 
TIMBER B L O C K O U T 
6 X 8 X T - 6 " 

W B 3 
TIMBER B L O C K O U T 
6 X 8 X 1 * - 2 " 

CONNECTION - i 
P L A T E \ 

% " R O U N D SLOTTED 
HEAD BOLT x 6 " L G . 
WITH HEX NUT 

TERMINAL-
C O N N E C T O R 

R O U N D H E A D 
BOLT x 2 " L O N G 

WITH H E X N U T 

D E F L E C T O R P L A T E 

%'0 x W L G . 
BUTTON HEAD 
S P L I C E B O L T ( 2 0 ) T Y P . 

WOOD B L O C K DETAILS 

B E N D LINE (%" RADIUS; GRIND E D G E S 
O F P L A T E NEAR B E N D LINE B E F O R E BENDING) 

FLAT P A T T E R N L E N G T H 

- 0 . 3 7 5 THICK P L A T E (GALVANIZED) 

- 1 . 4 3 7 

- 0 . 9 3 7 x 1 .500 SLOTTED H O L E 

SECTION B - B THRIE TRANSITION P A N E L 
7 0 GAUGE (AASHTO M180 B2) 

D E F L E C T O R PLATE 
0.375 x 4.000 x 13.500 (A709 gr 36) 

RIGHT HAND A P P R O A C H S H O W N - LEFT HAND B E N T O P P O S I T E 

- 1 . 125 x 1 .375 
SLOTTED H O L E S 

- W 6 x 2 5 P O S T 

N O T E S : 
1. P A Y M E N T FOR GUARDRAIL A P P R O A C H SECTION - GALVANIZED 2 RAIL, S H A L L 
I N C L U D E T H E TERMINAL C O N N E C T O R , T H E C O N N E C T I O N P L A T E , THE D E F L E C T O R 
P L A T E , RAIL, P O S T S , B L O C K S A N D ATTACHMENT H A R D W A R E . 

2 . A L L A P P R O A C H RAIL S P L I C E S S H A L L B E L A P P E D IN T H E DIRECTION O F TRAFFIC 
FLOW. 

3 . T U B E AND S T E E L P O S T MATERIALS, DIMENSION S I Z E S A N D NOTES S H A L L B E 
THE S A M E A S T H O S E O F THE B R I D G E RAIL U N L E S S OTHERWISE NOTED. 

4 . A P P R O A C H RAIL B O L T S S H A L L B E ASTM A 3 0 7 G R A D E A A N D NUTS S H A L L B E 
AASHTO M291 (ASTM 5 6 3 G R A D E A OR BETTER (GALVANIZED) . W A S H E R S S H A L L B E 
A S T M F 8 4 4 . 

5 . WELD TOP S P L I C E BAR TO FIT B E N D . U S E C O M P L E T E PENETRATION WELD 

( B - U 2 ) . 

S T E E L POST 

S T E E L P O S T C H A R T 

1 1 .875 

0
.2

5
0
 

N o . L 

#1 1'-3.250" 

1'-3.000" 

# 3 1'-2.687" 

# 4 1'-2.375" 

B E V E L 

A N G L E D S P L I C E DETAIL 
H S S 7 x 3 x 3 / 8 - FOR U P P E R RAIL S P L I C E 

S E E BRIDGE RAIL S H E E T FOR DETAIL ON LOWER RAIL S P L I C E T U B E 

BILL OF MATERIAL 

ITEM 6 2 1 . 7 2 G U A R D R A I L A P P R O A C H S E C T I O N , G A L V A N I Z E D 2 RAIL B O X B E A M = 4 UNITS 

Qty Description Spec. 

4 01 W6X25 APPROACH POST - #1 X 8'-0" OAL (GALV) A709 gr 50 

4 02 W6X25 APPROACH POST - #2 X 8'-0" OAL (GALV) A709 gr 50 

4 03 W6X25 APPROACH POST - #3 x 8'-0" OAL (GALV) A709 gr 50 

4 04 W6X25 APPROACH POST - #4 X 8*-0" OAL (GALV) A709 gr 50 

4 UPPER RAIL APPROACH TUBE HSS 8 x 4 x 5 / 1 6 X 9'-4.000" w/ 3.500 SLOTS FOR 4" EXP GAP (GALV) A500 gr B 

4 LOWER RAIL APPROACH TUBE HSS 4 X 4 X 5/16 x 9'-4.000" w/ 3.500 SLOTS FOR 4" EXP GAP (GALV) A500 gr B 

4 CONNECTION PLATE PL 0.375" x 20.000" x 27.000" (GALV) A709 gr 36 

2 DEFLECTOR PLATE (RIGHT) PL 0.375 x 4.000 x 13.375 (GALV) A709 gr 36 

2 DEFLECTOR PLATE (LEFT) PL 0.375 x 4.000 x 13.375 (GALV) . A709gr36 

4 END CAP FOR 8x4 TUBE 0.187 THICK PLATE 8.000 x 4.000 w/ WELDED TABS (GALV) A709 gr 36 

4 END CAP FOR 4x4 TUBE 0.187 THICK PLATE 4.000 x 4.000 w/ WELDED TABS (GALV) A709 gr 36 

4 (ANGLED) SPLICE TUBE (EXPANSION) FOR 8x4 UPPER RAIL HSS 7x 3x 3/8 X 1*-11.750" OAL (GALV) A500 gr B 

4 SPLICE TUBE (EXPANSION) FOR 4x4 LOWER RAIL HSS 3 x 3 x 5 / 1 6 X 1'-11.750" OAL (GALV) A500 gr B 

32 WOOD POST (WP1) 6 x 8 X 7*-0" TIMBER 

32 WOOD BLOCKOUT (WB1) 6 x 8 x 1'-6" TIMBER 

4 WOOD POST (WP2) 6 x 8 x 7'-0" TIMBER 

4 WOOD BLOCKOUT (WB2) 6 x 8 x 1'-6" TIMBER 

4 WOOD POST( WP3) 6 X 8 x 7'-0" TIMBER 

4 WOOD BLOCKOUT (WB3) 6 X 8 x 1-2" TIMBER 

4 THRIE FLAT LIP BRIDGE SHOE (MODIFIED) 10 GA. GALV aashto M180 B2 

4 THRIE TRANSITION PANEL 6'-3" / 3'-1 1/2" 10 GA. GALV. aashto M180 B2 

8 THRIE PANEL 12'-6" / T-6 3/4" 12 GA. GALV. aashto M180 A2 

92 ROUND HEAD POST BOLT slot or wrench head - no shoulder 3/4" DIA x 6" LG. (GLV) w/ LOCK NUT & FLAT WASHER A449 

4 ROUND HEAD POST BOLT slot or wrench head - no shoulder 3/4" DIA x 2" LG. (GLV) w/ HEX NUT A449 

8 ROUND HEAD POST BOLT - oval shoulder 5/8" DIA x 1'-8" LG. (GALV) w/ DBL R E C E S S NUT, FLAT WASHER A307 

68 ROUND HEAD POST BOLT - oval shoulder 5/8" DIA x 1'-6" LG. (GALV) w/ DBL R E C E S S NUT, FLAT WASHER A307 
32 HEX HEAD BOLT 5/8 x 1-3/4" (GALV) w/ FLAT WASHER A325 

128 PANEL SPLICE BOLT 5/8 x 1-1/4" (GALV) w/ DOUBLE RECESSED NUT A307 

76 RECTANGULAR PLATE WASHER 0.187 x 1.750 x 3.000 (GALV) A709 gr 36 

32 SPACER PIPE - GALVANIZED 3/4" SCH. 40 x 1/2" LONG (GLV) A53 gr B 

H I G H W A Y S A F E T Y C O R P 
G L A S T O N B U R Y , CT 

8 6 0 - 6 3 3 - 9 4 4 5 
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