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. SEE "RAIL POST SPACINGS" SHEET _ NOTES
3'-0" SPLICE 3'-0" SPLICE NOT AT THE CONTRACTOR'S OPTION, METAL RAIL MAY BE EITHER ALUMINUM OR GALVANIZED STEEL IN
1 11 - @ . @ 1 1
B EXP.JT. EXP. JT. 14 ACCORDANCE WITH THE REQUIREMENTS OF THE GENERAL NOTES AND THE FOLLOWING SPECIFICATIONS FOR
THE ALTERNATE MATERIALS; HOWEVER, THE CONTRACTOR WILL BE REQUIRED TO USE THE SAME RAIL
MATERIAL ON ALL STRUCTURES ON THE PROJECT FOR WHICH METAL RAIL IS DESIGNATED.
=1 T E::ﬂES:éé:TjABLEiL — T _JLL T ——— ALUMINUM RAILS
— L C — AP — - ! 5 — 1 . s — MATERIAL FOR POSTS, BASES AND RAILS, EXPANSION BARS AND CLAMP BARS SHALL BE ASTM B221 ALLOY 6061-T6.
[ {] | | [ {] [ {] [ {] | {1 [ {] | {1 MATERIAL FOR RIVETS SHALL BE ASTM B316 ALLOY 6061-T6. RIVETS SHALL BE STANDARD BUTTON HEAD AND CONE
F=n | o < < I T > I | T > > 1 = POINT COLD DRIVEN AS PER DRAWING.
= pqa I a3 e — LT - i i THE BASE OF RAIL POSTS, OR ANY OTHER ALUMINUM SURFACE IN CONTACT WITH CONCRETE SHALL BE THOROUGHLY
[BR [BR) [BR ol [215\ HB HB HB HB COATED WITH AN ALUMINUM IMPREGNATED CAULKING COMPOUND OF APPROVED QUALITY.
SS \SEE TABLE 1 ee ot ee MATERIAL FOR SHIMS TO BE ASTM B209 ALLOY 6061-T6.
— GALVANIZED STEEL RAILS
FOR ATTACHMENT OF METAL RAIL TO END E LEVATION MATERIALS AND GALVANIZING ARE TO CONFORM TO THE FOLLOWING SPECIFICATIONS:
POST, SEE STANDARD NO. BMRY. 1'-3%" 3 o5 HOLES POST, POST BASES, RAILS, EXPANSION BARS AND CLAMP BARS: ASTM A36 GRADE 36 STRUCTURAL STEEL -
14" (@PERMITI'ED GALVANIZED TO ASTM A123.
- —
(+.015") I ' — C CUTLINE ) - - RIVETS: RIVETS SHALL MEET THE REQUIREMENTS OF ASTM A502 FOR GRADE 1 RIVETS.
‘ ] 4 —
N RN ﬂ\l THE CUT ENDS OF GALVANIZED STEEL RAILING, AFTER GRINDING SMOOTH SHALL BE GIVEN TWO COATS OF ZINC
™ | RICH PAINT MEETING THE REQUIREMENTS OF FEDERAL SPECIFICATION MIL-P-26915 USAF TYPE 1, OR OF FEDERAL
TABLE 1 | e I SPECIFICATIONS TT-P-641.
G EXP.JT RAIL - & 1l T I — q J
SENT | - y SHIMS: SHIMS SHALL MEET THE REQUIREMENTS OF ASTM A1011 FOR GRADE 36, 40, 45 OR ASTM A1008 FOR
@ OPENING ®lo ] — GRADE C AND SHALL BE GALVANIZED IN ACCORDANCE WITH ASTM A123.
BENT No. 1 o 1= © N | o o RAIL CAPS: RAIL CAPS SHALL MEET THE REQUIREMENTS OF ASTM A1011 FOR GRADE 36, 40, 45 OR ASTM A1008
BENT No. 2 Y N | ™ - ©| ‘© FOR GRADE C AND SHALL BE GALVANIZED IN ACCORDANCE WITH ASTM A123.
L
BENT No. 3 f . a0 GENERAL NOTES
) —f ) = —o+-——1 ! RAILING SHALL BE CONTINUOUS FROM END POST TO END POST OF BRIDGE. EACH JOINT IN RAIL LENGTH SHALL
2817 il |28l O 5 — - BE SPLICED AS DETAILED. PANEL LENGTHS OF RAIL SHALL BE ATTACHED TO A MINIMUM OF THREE POSTS.
(+.012") e (x.012") CONST. Y= 17" "o PLACE ONE JOINT SPLICE JUST BEYOND THE 3RD RAIL POST FROM EACH END, TYPICALLY 14' FROM THE END.
354 - JT-T | | T 1 o PLACE OTHER JOINTS AS NEEDED.
||‘ g PL AN - = FOR END OF RAIL TO CLEAR FACE OF CONCRETE END POST DIMENSION, SEE STANDARD NO. BMR7.
9 n 1"
276" 276 ] ) l REAR PLATE CAP SCREWS SHALL BE ASTM F593 ALLOY 305 STAINLESS STEEL. WASHERS FOR RAIL ATTACHMENT SHALL MEET
‘ ‘ \ & ;.l — ] <—11 THE REQUIREMENTS OF ASTM F844 EXCEPT THEY SHALL BE MADE FROM ALLOY 304 STAINLESS STEEL.
5 — T u 1.‘ T~ ANCHOR ASSEMBLY 2%" CERTIFIED MILL REPORTS ARE REQUIRED FOR RAILS AND POSTS. SHOP INSPECTION IS NOT REQUIRED.
riin ! T 2 ) A1y N METAL RAIL POSTS SHALL BE SET NORMAL TO CURB GRADE.
: 1] ! . | “ 3 | §°¢ METHOD OF MEASUREMENT FOR METAL RAILS: FOR LENGTH OF METAL RAILS TO BE PAID FOR, SEE THE STANDARD
! HE ! T | L 3A 1o—-— SPECIFICATIONS.
e i SECTION THRU RAIL | G CURVED RAIL USAGE: WHERE RAILS ARE TO BE USED ON BRIDGES ON HORIZONTAL AND/OR VERTICAL CURVATURE
o~ i - THE CONTRACTOR MAY, AT HIS OPTION, HAVE THE REQUIRED CURVATURE IN THE RAIL FORMED IN THE SHOP OR
| i |- | FOR ANCHOR ASSEMBLY GEE "3 BAR METAL RAIL" lo—t-— & IN THE FIELD. IN EITHER EVENT, THE RAIL SHALL CONFORM WITHOUT BUCKLING OR KINKING TO THE REQUIRED
i 1 1 i STD.No.BMRE 1S CURVATURE IN A UNIFORM MANNER ACCEPTABLE TO THE ENGINEER.
| NIR | — | e —
i 1 1 i € 1" @ HOLES & TO INSURE FUTURE IDENTIFICATION OF THE FABRICATOR, A PERMANENT IDENTIFYING MARK SHALL BE PLACED
: ] | i CPERMITTED ™ ON EACH POST. THE METHOD OF MARKING AND LOCATION SHALL BE SUCH THAT IT DOES NOT DETRACT FROM
| i | i CUTLINE ) +@O—F——] THE APPEARANCE OF THE POST, BUT REMAIN VISIBLE AFTER RAIL PLACEMENT.
i hE i ! I | 1 i.i i SHIMS SHALL BE USED AS NECESSARY FOR POST ALIGNMENT.
| ! | : Ty ALLOY 6351-T5 MAY BE SUBSTITUTED FOR ALLOY 6061-T6 WHERE APPLICABLE.
| — —_—l —
] o~/ %" x " : _ |2 174" MINOR VARIATIONS IN DETAILS OF METAL RAIL WILL BE CONSIDERED. DETAILS OF SUCH VARIATIONS, IF
— i y | ?LOTS) : o9 ~— DESIRED, SHALL BE SUBMITTED FOR APPROVAL.
-! : 1an : TYP. o0 ! ~N| O
m | LI I N : H F:F{()Pd1- F)l_/\1-EE
I | = ! -1 PAY LENGTH = LIN.FT.
T Y ~ : SHIM DETAILS
| | < i NOTE :
: o : v S : Y SHIMS MAY BE CUT ALONG PERMITTED CUTLINE OR
: L | I © w SLOTTED TO EDGE OF PLATE TO FACILITATE PLACEMENT.
| 1an | 1 ~~—— 1/ n "
! M | N SRR i 811" |
i i i T T 806
i ® i @ ] ! RIVET DETAIL 3-1" @ HOLES DRILL & COUNTERBORE
3 | i : > : | o FOR %" @ [16 THREAD] .
< : : : s S 5 D SeREW PROJECT NO
IR 174 2
= :(:) 11 (:): : ™ — 1'
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NOTES

1 1
8% STRUCTURAL CONCRETE ANCHOR ASSEMBLY 43, _
TYPE 2 THE STRUCTURAL CONCRETE ANCHOR ASSEMBLY SHALL CONSIST OF THE FOLLOWING COMPONENTS: ; : e
; A FERRULES SHALL BE MADE FROM STEEL MEETING THE REQUIREMENTS OF AASHTO M169, B 32" |
I .1 (7" DROP) LRGN GRADE 12114 AND SHALL HAVE A MINIMUM LENGTH OF THREADS OF 2" FOR %" FERRULES "
o ) THREADED STEEL FERRULES AND 1%" FOR %" FERRULES 2"l
| (6" DROP)—" TYPE 1 | WITH CLOSED BOTTOM TO FIT ' 1
o Y = ®%a" [ BOLT WITH ROUND WASHER. B. 3-%"® x 2%" BOLTS WITH WASHERS. BOLTS SHALL CONFORM TO THE REQUIREMENTS A"l e
o .1 TVPE 2 OF ASTM A307. BOLTS AND WASHERS SHALL BE GALVANIZED. AT THE CONTRACTOR'S
"o ) TYPE 2 FERRULE OPTION, STAINLESS STEEL BOLTS AND WASHERS MAY BE USED AS AN ALTERNATE FOR
| (7" DROP) THREADED STEEL FERRULES THE" @ x 2%" GALVANIZED BOLTS AND WASHERS. THEY SHALL CONFORM TO OR i
Ty (6" DROP) WITH CLOSED BOTTOM TO FIT EXCEED THE MECHANICAL REQUIREMENTS OF ASTM A307. THE USE OF THIS ALTERNATE X
n ) %" 1] BOLT WITH ROUND WASHER. SHALL BE APPROVED BY THE ENGINEER. 5//16 Qgt
TYPE 1 C. 2-%"@x2%" BOLTS WITH WASHERS. BOLTS SHALL CONFORM TO THE REQUIREMENTS - 16 . \ MAJOR
674 OF ASTM A307. BOLTS AND WASHERS SHALL BE GALVANIZED. AT THE CONTRACTOR'S < . AXIS
8 PLAN L (Typ OPTION, STAINLESS STEEL BOLTS AND WASHERS MAY BE USED AS AN ALTERNATE FOR H-\ool S
_ 7 4" (TYP.) THE %" @ x 2%" GALVANIZED BOLTS AND WASHERS. THEY SHALL CONFORM TO OR i
3%6" 376" gl 674" EXCEED THE MECHANICAL REQUIREMENTS OF ASTM A307. THE USE OF THIS ALTERNATE =¢¢ I ¢ il
TVYPE 1 4 SHALL BE APPROVED BY THE ENGINEER. y o I
- I D. WIRE STRUT SHOWN IN THE CONCRETE ANCHOR ASSEMBLY DETAIL IS THE MINIMUM igT MINOR
E _f ALLOWABLE SIZE AND SHALL HAVE A MINIMUM TENSILE STRENGTH OF 100,000 PSI. i .J AXIS
) — — 3(5) é\OI\IOOPPS'II'II%NAéACéS;_XQB\If\IIEIRE STRUT WITH A MINIMUM TENSILE STRENGTH OF
ol X 3 TYPE 2 ' | TOP & MIDDLE RAIL SECTION
RPW 0.375" @ RPW E. THE METAL RAIL ANCHOR ASSEMBLIES TO BE HOT DIPPED GALVANIZED TO CONFORM TO
WIRE STRUT REQUIREMENTS OF ASTM A123 .
4 ' 1
t ) v (TYP.) 7\ ) F. THE COST OF THE METAL RAIL ANCHOR ASSEMBLY WITH BOLTS AND WASHERS COMPLETE ~ ™
IN PLACE SHALL BE INCLUDED IN THE PRICE BID FOR LINEAR FEET OF METAL RAIL. Y
4
LEFT SIDE VIEW ELEVATION RIGHT SIDE VIEW G. BOLTS TO BE TIGHTENED ONE-HALF TURN WITH A WRENCH FROM A FINGER-TIGHT POSITION. -+
5-BOLT METAL RAIL ANCHOR ASSEMBLY !
- BREAK %" RAD.WITH wgu " MINOR
GRINDER - BOTH ENDS DIMPLE "B <L><7_AX|S
( ASSEMBLIES REQUIRED) i 3114, 21,
/,/’ RN <7—>- -
113%4u 3'.0" /,’ <_[ 3 /16 .«
- / Qa ]-/é
3/ >| / \ - —> |'<— | | \
4" RAD. | \ S -
I |————— ! _ MAJOR ] 1"
N e  Vai _f f AXIS ju—r ™
m\% \’\\ / -
2 N , > —DIMPLE "A"  TO FIT RAIL:
l . ) eeeoe- gl — SECTION ) N
e | SECTION B-B BAR SECTION —
‘ 6" / | Y4" @ x 1" LONG
50°-30" 1'-6" | ALUMINUM PIN 3'-0"
(TYP.) - ( DRIVE FIT ) ~ -
- /” - 8" - 3" >
END VIEW PLAN VIEW B = DIMPLE "A" ="
BOTTOM RAIL EXPANSION BAR P b &
o 0] o
%2" i 13
/ n
DIMPLE "B"—"1 L) B 16
TS BACK ELEVATION =5 Y
V" ‘ ' (TYP.) 1" RAD.
| —
1 TOP & MIDDLE RAIL EXPANSION BAR
- BOTTOM RAIL SECTION
1 1}
EA 17
%" @ [13 THREAD] HOLE FOR%" @ x 1" STAINLESS STEEL . =~
HEX HEAD CAP SCREW & 1%6" 0.D.,*%2" I.D., -1 1
6" THICK WASHER (TYP.) X | = _
B <
\ ] 3 i
\ ‘ - == =========1 \‘ﬂT =N
] i O PR T .
- ~——— W ) TOP & MIDDLE RAIL CAP OJECT NO
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51/ 7 TOP RAIL SHOWN RALEIGH
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- - L . ——I . 1 °> ( ) STANDARD
—
— 71/8" > - 23/32" -
ELEVATION SECTION X-X Y -
Y \Q§§\§52
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¢ %" @[ 13 THREAD] x 1%"
STAINLESS STEEL HEX HEAD CAP 3,
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RAIL POST
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' ¢ %" STRUCTURAL

|
|
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STANDARD .
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ELEVATION 4
2! 2"
Ly R
¢ 6" x 1" 2—R> -— —FEZ?SI%E |__ | |
SLOTS 1%" @ HOLE -
L yi 7]
1 p -1 &;§I__E 17 %
TYP.>—H7 | AN
' ,II ,,\" D ¢ 1%" @ HOLE A Al f:I
+ | ﬂ et 57
5%" ™ _<_Lé2"
¢SLOTS— | |
_PLAN END VIEW
( FIX. AND EXP.)
DETAILS FOR ATTACHMENT BRACKET
( TOP & MIDDLE RAIL ONLY )
ASSEMBLED BY : DATE :
CHECKED BY : DATE :
. REV. 10/1/11 MAA/GM
CECKED B : GO 1788 |REV- 12717 MAA/THC

11/27/2023

S:\DEV\Squad_D\EDS Documents\Standards\working Standards\OBD STANDARD\BMR TO OBD\BMR56&7.dgn

bbarodawala

¢ %" @[ 13 THREAD] x 1%"
STAINLESS STEEL HEX HEAD

CAP SCREWS & 1%s6" O.D.,

e 1.D.,

RAIL SECTION

STANDARD
CLAMP BAR

Ye6" THICK WASHER

SECTION H-H

FOR BOTTOM RAIL )

NOTES

METAL RAIL TO END POST CONNECTION

THE METAL RAIL TO END POST CONNECTION SHALL CONSIST OF THE FOLLOWING COMPONENTS:

A. %" PLATES SHALL CONFORM TO ASTM A36 GRADE 36 AND SHALL BE GALVANIZED AFTER FABRICATION.

B. %" STRUCTURAL CONCRETE INSERT SHALL HAVE A WORKING LOAD SHEAR CAPACITY OF 4800 LBS. THE
FERRULES SHALL ENGAGE A 7" @ x 1%" BOLT WITH 2" O.D. WASHER IN PLACE. THE %" @ x 1%"

BOLT SHALL HAVE N.C. THREADS.

C. CAP SCREWS FOR RAIL ATTACHMENT TO ANGLE SHALL CONFORM TO THE REQUIREMENTS OF ASTM F593 ALLOY
305 STAINLESS STEEL. CAP SCREWS TO BE CENTERED IN SLOTS AT 60°F. WASHERS FOR RAIL ATTACHMENT SHALL
MEET THE REQUIREMENTS OF ASTM F844 EXCEPT THEY SHALL BE MADE FROM ALLOY 304 STAINLESS STEEL.

D. STANDARD CLAMP BARS ( STD. No. BMR6 ).

THE COST OF THE STANDARD CLAMP BARS AND CAP SCREWS USED IN THE METAL RAIL TO END POST CONNECTION
SHALL BE INCLUDED IN THE UNIT CONTRACT PRICE BID FOR LINEAR FEET OF 3 BAR METAL RAIL.

THE %" STRUCTURAL CONCRETE INSERT WITH BOLT SHALL BE ASSEMBLED IN THE SHOP.

THE COST OF THE %" STRUCTURAL CONCRETE INSERT ASSEMBLY, AND THE %" PLATES COMPLETE IN PLACE

SHALL BE INCLUDED IN THE VARIOUS PAY ITEMS.

THE CONTRACTOR, AT HIS OPTION, MAY USE AN ADHESIVE BONDING SYSTEM IN LIEU OF THE STRUCTURAL
CONCRETE INSERT EMBEDDED IN THE END POST. IF THE ADHESIVE BONDING SYSTEM IS USED, THE %" @ x 1%"
BOLT WITH WASHER SHALL BE REPLACED WITH A %" @ x 6%" BOLT AND 2" O.D.WASHER. ALL SPECIFICATIONS
THAT APPLY TO THE %" @ x 1%" BOLT SHALL APPLY TO THE %" @ x 6%" BOLT. FIELD TESTING OF THE

ADHESIVE BONDING SYSTEM IS NOT REQUIRED.

NOTES

STRUCTURAL CONCRETE INSERT

THE STRUCTURAL CONCRETE INSERT ASSEMBLY SHALL CONSIST OF THE FOLLOWING COMPONENTS:
A. FERRULES SHALL BE MADE FROM STEEL MEETING THE REQUIREMENTS OF AASHTO M169, GRADE 12L14 AND

SHALL HAVE A MINIMUM LENGTH OF THREADS OF 1%".

B. 1-7"® x1%"BOLT WITH WASHER. BOLT SHALL CONFORM TO THE REQUIREMENTS OF ASTM A307. BOLT
AND WASHER SHALL BE GALVANIZED. AT THE CONTRACTORS OPTION, STAINLESS STEEL BOLT AND WASHER

MAY BE USED AS AN ALTERNATE FOR THE 7" @ x 1%" GALVANIZED BOLT AND WASHER. THEY SHALL
CONFORM TO OR EXCEED THE MECHANICAL REQUIREMENTS OF ASTM A307. THE USE OF THIS ALTERNATE

SHALL BE APPROVED BY THE ENGINEER.

C. WIRE STRUT SHOWN IN THE CONCRETE INSERT ASSEMBLY DETAIL IS THE MINIMUM ALLOWABLE SIZE AND

SHALL HAVE A MINIMUM TENSILE STRENGTH OF 100,000 PSI.
A MINIMUM TENSILE STRENGTH OF 90,000 PSI IS ACCEPTABLE.

AS AN OPTION, A %¢" @ WIRE STRUT WITH

R.P.W.( TYP.ALL CLOSED-END
110 CONTACT POINTS ) f FERRULE
- 10%" _ 1 %A
[@ 1%" @ HOLE FERRULE X
: : - 0.375" @ o
N -® —@® / 3 WIRE STRUT =
ST ke v
\r"“’I | i 4 R © PLAN ELEVATION
LH\N | ! ¥ STRUCTURAL CONCRETE
A INSERT
13 n 1] " Bl -
€ 716" x 1" SLOTS 37" 3 3 * EACH WELDED ATTACHMENT OF WIRE TO
1% = ~ ™ ANGLE TO BE MADE FROM FERRULE SHALL DEVELOP THE TENSILE
ELEVATION G L.l /% 6" x 11" B AND STRENGTH OF THE WIRE.
" ]/u 4|| 6||
'R B IXATXOTR PROJECT NO.

—>.<_

4II

¢ 1%" @ HOLES (2)7 i

@ 13/16" X 1II
SLOTS -] T I
{ eI YR
|
=G=| 5]/8" 3]/2"
‘_\N -t 1

PLAN

¢ 1%" @ HOLES (2)

€ SLOTS— =
END VIEW
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