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© Ra’l Bar Splice oy A
or Exp. Joint i 2™ 810" Max,

— T T , ' ATEC

; s | NOTES

i i _Rail Post

AlL work and materials shall conform
5 - Railings of the Standasrd Specif’ca

Ihe provisions of Section
ions ‘or Construction.

” § 1'/g"gholes ;2
I . g

Expension Joint Construct fon Joint

2. Tubing and posts shall meel 1 requirsments of Section 732 -
Ra’ling mater ials of the Standard Specifications for Construction.

BRIDGE RAILING ELEVATION ’ ]

3. All exposed cut or shesred edges shatl be rounded to a Yfo" radius

Rail Bors . . and se free of burrs,
TS 8 X 4 X YlLTopl N A /
wl B : 4. Rail posts shall bs set normal to groce.

TS 4 % 4 X ValBot.]  Reil Fost

5. Sections of rail bar shall be attacied to & minimur of two (2]
rail posts and preferably lo al iesst fou~ [41 posts.

BASE WELD DETAIL [

v
(

€. Rail bar expansion joints stall be provided in any rail bay span-
6l 6 n'ng o superstructure expansion joint. Expansion joint width shall be
o - “X" gt 45 °F and will be adjusted in the “ield by the Engineer.

Reflector un't. . e 5 P
e eaiton S e - 7. All parts shal be galvamized efter fabrication in accordancs with
AASHTO M1, except that hardwere shall meet the ~equiremenits of

i AKSHTO M232. Parts shall be olast - cleaned prio~ 1o galvanizing in
- SPACER PLATE accordance with SSPC - SPG.

8. Rail posts anchor ing nuts shall be tightoned fo a snuc fif and
given an acditional Y turn.

&
Gs"ghote

%" @ MI64 (TYPE 1) .
87 20 Lo1lar@holes 9. Rail bars may alternatively be attachod using % "© AASHTO MIE4 (Type |
{ ] 2 ™ 1 - St bk ¥ 9 % A P
ROUND HEAD 20LT 2n I 10 | 20 or ¥ "0 ASTM 4307 Grade A round head bolts inserted through the
Cwith washer & lock nut) e i e fage of the bar. Holes in posts shall be 'fy” larger then the bolt size.
[See Note No. 91

aiea ia RATIE N Note: ¥ "@ bolt delai: similar 1o
g - % "dbolt.
be Uy larger than cannection bo s. % "4 bo

‘ 10, Holes im rails for reil bar attschment may be field - drilled.
Holes shall be coated with an spproved zins - rich paint prior to
erection,

Il. If there is a corfiict between inese S-andard Details and the

CLEY . . 3
ELEVATION §.RAR) 15" SpUGCS = Design Drawings, the recuirements of the Design drowings shal be
TYPICAL SECTION [ or Bxpe Joinr fol lowec.
Hoavy hes rut B 4" A i ) 4 8 12, Any bending of rail shall be by shod procedure only.
& washer (typ.) [
2 CR e X T .

i ep |screws

MATERIALS

- POST & BASE PLATL

9 Rai! bars..
RET  POSIS. eurernrsrnanns
— All other shades & pla‘es

ASTM AS00, Grade B or ASTM 4501
L ASTM ATQ9/ATO9M, Grzde S0

Hex jamy nut (typ.! Single Slot | . aenETor | » ceee..ASTM ATOS/ATOIM, Grado 36
2. %" Spacer piate | & T onty tiypa ArChor: 8HUdS. s veseeessasvoirasias cervensverees o ASTM A449
-l % All cther bolls [unless noted) to o AASHTO M164, TYPE |

—Hex nut ftyp.) - .
splice tube

i - NUts for ASTM A30T bel-s and AASHTO MI64 bolts shall comply with
Threaded st . op v AASHTO M231. Nu=s for anchor studs she | comply with ASTM 583,
RAIL é%?—f UESN(HOR/:\GE RAIL BAR SPLICE & EXP., JOINT DETAIL " ' P

= L [Bottom Viewl 255 @ 120 T - %55 pE- u5's @ 1on

]

Washers shall comply w'th ASTM F436 specif calion.

Ys" pad shall comply w'th standard szecification subsection 731,01 or

43’8 X & 3.0z,

Splice fube

Nut (Outer Set screws fo- delinea ion devices shal confurm tu ASTM Specification

roles oniy) ON %" @ X Yo' long i 3 i i i €880, condition W, Al oy Type 3
lack Weld Nut ___Schedcle 40 steel - e
pipé spacer ” - =
|
§ % " @ topped hole in splice bar & — 1 SFL_C= & EXPANSION JOINT TABLE
1Yg" X “C* slot in rail bar for i T A = i X
" 1epped hols in splice bor & bolt & plain hardened washer =5 bars [full length of curbl | Splice 4 0" i
= e e o ¥ n 7 - 7
“@hole inrail bar for bolt & < _ E] 27 2 2%
i PN Y/ R N B/ W/
plain hardened wasaer _ ST o Liens | G | iarerd) =
] iz ') 2 /8 » H
EXPANS ION JO!NT SECTION CURB REINFORCING PLAN A LA A 3 /K
For defails nof shown, S68 f
T = Total Movement * = Single Slot

RAIL BAR SPLICE SECTION *Rail Bar Splics Ssction’

REVISIONS AND CORRECTIONS APPROVED

OCTOBER Is, 1997 - ORIGINAL APPROVAL DATE

REVISION: ENGLISA SPECIFICATIONS FOR FASTENERS ;\\‘\ E I C BR][DGE RJAXIL
CORRECTED. SET SCREWS FOR DELINEATION a Yo o a & ] N\ )
DEV CES SPECIFIED. EXP. JT. DiM. IN CURB
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i. All dimensions are
2. All elevations and stations are

Mé‘@{i[fm@

in millimeters unless otherwise noted.
in meters.

4P—‘Q0§aé;;a;o§im”cs 5007 2400 Max.
Tl . E -l . i 1‘
1T I ——
I ]
R § 27dholes
Expans ion Joint // 373 Min. S\ Construst ion Joint 0 5D
BRIDGE RAITLING ELEVATION g 5
- g, L
Rail Bars < ’/ \ il
15 203 X 102 x 7.9 [Topd ) ( \ o
1,25 TS 102 X 102 ¥ 6,4 [Bot.] & Rail Post = \ ] 3
/
a5 45 ©
. : DETAIL o T ot
‘ T 50.8F . <
! i 101.2 ¢
W 150 % 37.1 i o 50,5 o = 165 165
Rail post = 2
o ‘ 330
7 o~
© p— 50. jatrg
‘ ﬂt;‘ v § 50. i &
28 Base \ 9 SPACER PLATE
an = ~
b L 1
" ! ; MleX2 MIed4M (TYPE |} ¢
308 hol
X ROUND HEAD BOLT pot 3008holes
¥ {with vasher & lock nutl 30 230, 20,
= 3 ['Ses Note No. 91 [ |
© NN Holes in rails shall Note: M20X2.5 similar to MIBX2 o ‘ ‘
2 ; be 3 larger than connection bolts. o 7 ZTZ) _Cj._ @
A L 253 ) ] | o
- ELEVATION € Rail Bar Splice 2 | t 2
Expe + = &
TYPICAL SECTION or Bxp join ‘ |
Hamvy haw niit 8 s A : A 00 B % <
% SN v rrdrrss) &. -
& washer (fyp.)
g I [ % Mis X 50 ‘ = \+
o l Cap screws ‘
I = ‘ 175 ‘ 175
s S B R S il A R 350 |
S o
| ok
: - POST & BASE PLATE
N N,
| Hex jamb rut (typ.) Single Slot c % c ¢ %
iaw il 10 Spacer plate L only (typ.1
E Hex nut = Splice rube
dramobosumernnst2 I 0

e —
Threaded stud:

RAIL POST ANCHORAGE

TS 178 X 76 X 9.5 Top
TS 76 X 76 X 7.9 Bot.

N

177.8 Top
76.2 Bot.

G 180 hole in tube %

0@ hole

inrail

bar

for cap screw & plain

hardened washer

RAIL BAR SPLICE SECTION

RAIL BAR SPLICE & EXP.

JOINT DETAIL

[Bottom Viewl

- DN 20 @ X I5
) Scheduls 40 stes|
pipe spacer

¢ 18@hole inplate &
28 X "C" slot inrail
for cap screw & plain
hardened washer

bar

I5M @ 300 T - I5M & 150 I15M 2 300
15M X 1500 min.
‘D —-)J

3 e =4[] L3

EXPANS ION JOINT SECTION

For details not shown, sée

“Rail Bar Splice Sectien™”

I5M bars Cfull length of curbl

CURB REINFORCING DETAIL

NOTES

I. Al work and materials shall conform to the provisions of Section
525 - Railings of the Standard Specifications

2. Tubing and posts shall meet the requirements of Section 732 -
Railing mater fals of the Standard Specifications for Construction.

3. All axposed cut or sheared edges shall be rounded and free of
burrs.
4. Reil posts shail be set normal to grade unless otherwise shown.

5. Lengths of rail bar shall be attached 1o & minimum of two [2]
rall posts and to at least four [4] posts whemever possibie.

6. Rall bar expansion Joints shall be provided in any rail bay span-
ning a supsrstructure expansion Joint. Expansion Joint width shall be
"X"at 7 °C and will be adjusted in the field by the Engineer.

7. A{l parts shall be galvanized after fabrication in accerdance with
AASHTO M111, except that hardware shall meet the requirements of
AASHTO M232. Parts shall be blast - cleened prior to gelvanizing in
acgordanse with SSPC - SP6

8. Rail posts anchoring nuts shall be tightened to & shug fit and
given an additional Y turn,

9. Rail bars may alternatively be aftached using MIB AASHTO MiGaM (Type L)
or M20 ASTM F568M, Class 4.6 round head bolts inserted through fthe
face of the bar, Hoies in posts shall be 2 mm lagrger than the bolt size

10. Heles in posts for rall bar attachment may be field - drilled.
Holes shall be costed with an approved zing - rich paint prior fo

erection,

I1. Bolts in expansion joints shall be tightened only fo a point fhat
will altow rail movement.

12. The alternate curb projection shown is intended for use with
granite bridge curb.

i3. If there is a conflict between these Standard Details and the

Design Drawings, the requirements of the Design drawings shall be
followed.

MATERITALS

Rail DArS.iavarrrsreresararnrer. - ASTM ABOD, Grade B or ASTM ASQI

RAil POSTS.cite eincnctereninenuns ver o ASTM ATOI/2T09M, Grade 345
A1l othe shapss & plates < ASTM ATQY/ATOIM, Grade 250
APCHOr shudEse DL S e ASTM F568M, Class 8.8
Atl other boits [untess notedl.. esses ASTM F5688M, Class 4.6

Nuts for ASTM F568M, £lass 4.6 bolts and Class 8.8 studs shall
comply with AASHTO M29IM.

Washers shall comply with ASTM FA3EM specification,

SPLICE & EXFANSION JOINT TABLE

T A B C L X
Splice 100 a0 e 500 20
< 100 100 S0 (3 500 85
> 100 <165 140 €0 30 €00 100
2165 <225 165 85 225+ T00 125
>225 <330 215 110 275% 850 175

T = Totai Movement * = Single Slot

REYISIONS AND CORRECTIONS

APPRCVED
SECRETARY OF TRANSPORTATION DATE
DIRECTOR OF CONSTRUCION DATE
AND MAINTENANCE
DRECTOR OF ENGINEERING DATE
STRUCTURES ENGINEER DATE

N.ET.C. BRIDGE RAIL

STANDARD
BR1-97

DRAWN BY: J.P. SPILAK

DATE: 16 JANUARY 1997




Pay limits
Bridge railing - 2 Rail Galv. Box Beam
i 1ém rumber 525.31

-0 imax.) g -0" imax.) T ldla s 113 12°-6" of 120 6" of

‘ Nested FDSE Single HDS3

1
§ Rail Bar Sp ice
or Exp. Join- =

I

Fay limi-s Guarc ail Approach Section Type i iMod. i Pay limits
Y Y Y
stee! beam guardrail

€Y maMisd (type 1)
rouad hesd bal-

lerminal Conn:
HM-TF- i3/RE-8

SECTICON THROUGH
GUARD RAIL CONNEC

TION
AT TERMINAL CONNECTOR

_End of tubes

Al rail shall be lepped
in the direction of treve .

"ﬁ'cév Rail Rail Post Rail
Numpe-  Hesight! Spacing  Length  Height i
ted ol |
T 5r [ -5% "
T R - ]

Yo
|
i

plate

o
- IABLE OF DIMENS IONS ! t£ splice j fr—e - "'E -l

Note

I. Refer tc standard detail BRi-97 for additional datails,
rates and ma-er iais specifications.

2. To fazilitete fiels fit - up of the fransition ra’\?ng
posts shall be set foosely info fiber form tubes while
travsition parts are being sssemb ed. Pest holes shall be
besalilled wilh & concrele mix approved by the Engineer.
Paynent for compurents. ircluding backup plate and end terminal
comnector for guard rail, and ins*allation shall be corsidered
incidental to Bridge railing.

3. The reflectorized eluminum delinea-‘on is to be erectad
evary 20 lor closet pestwith 2 No. 8 X 3" selt tapping screws.
Uelineators shall meet specitication requirements for ASTM

B209 alloy 5052-H3Z

4. Refleciive material shall mest requirements of subsecticn
750.08 anc snall be of ercapsulatec lens silver or arber.
Amber is fo be installed on fre driver’s feft and = lver

on thoir right.

5. 0n bridgss with a sidowalk, dolincators sre not fo be
installod on ~ho 5 dewalk side of the bridge (i.e.
delinsators inatalled only on the curb side ard on the
approach on the curb sidel. Payment shail be subsid ary
to all other "tems.

Reflective
. mater iai

| = —_ P B
v
! I R | .
I = i
g on _Concrete filled e .
H i = i rkl L omin, 12" ¢ fiber form tube. : Tyo- 0 73 3 gt wide x 1 Long
= - o SToFTed Fole.
I | He e
v & U :
H [ LA LFor details of post and "
: back w0t | L8 conmection see Std. G-ld. DEL!NEAT‘QN
H 3| = abutment mn. : BEY R JETAILS
@ @ ‘ .
: [ \ ‘ P S
£ , [ <
F || | : y : o5
H Ground ‘ Granular Backfill for Structures 2% " to
. | | (to subgrade) o ) . end of 1Ubcs
3 . C post ne. | § post no. 2 R
a p z i 1% "oholes
|
& T v T
I ELEVATION - S
| - %
I -  +7 &
' 2°-0' Flared End ‘ i
b
o
e e . % i A"
Sl - S o _._._._ _Foce of Rail_ L - i
= 5" S
% ‘ I
29 uf41
BACK - UP 2LATE
TYPICAL SECTION PLAN VIEW
REVISIONS AND CORREC IIONS APPROVED

OCTOBER 16, 1997 - ORIGINAL APPROVAL DATE
REVISICON: CCRRECTIONS TQ TUBE WELD AT BEND,

DIMENSION L INE.

JUEOW. 06-05-98

N.ET.C. BRIDGE RAIL
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Steel bridge railing 2 - ber

Bridge trensition rail

Hoavy duty stoel beam guardrail

I'tem number 525,31

2400 (max,

)

G Rail Bar

1800 [nax.)

Splice

or Exp.

Jpint

factored

1.4 times

4 spaces @ 952.5

§ mM20x2.5

W -_beam terminal connector

W - beam section,

[double beaml

RAILING TRANSITION ELEVATION

Back - up plate

MIBAM (type 1}
round head bo!t
63.5§ ™ _Terminal Connector
I
50. 834
wf {63.5 2
3

SECTION THROUGH

GUARD RAITL CONNECTION
AT TERMINAL CONNECTOR

lenqth [C1

Post

TABLE OF DIMENSIONS
Fost Rail Rail Post
Number | Height| Spacing] tength
[A] 3] el
T 850 100 2135
2 702 254 1390 T
4 g ]
S
“a 2
= s -
3
= =
bl 5
af i
2
o = Bsok of |
L= abutment
s &
3

Groumd

TYPICAL SECTION

Rail_bar cap

550

_ Congrete filled
3054 fiber form tube.

@ post no. |

ELEVATION

¢ post no. 2

\_Grenulsr material

(to subqrade)

141.5

Q2

141.5

‘Qzﬂaho\es

178
e

BACK -

- ‘jL.LJ?L,
260

UP PLATE

B

M@ﬁlﬁf‘ﬁ@

Notes:

I. Refer to standard detail BRI-97 for addiiional details,
notes and materials specifications.

2. The bottom rail may be bent to shape from one

cont inous \eng?h of stock provided that the fabricator
can schieve the required geometry without deforming the
tube.

3. To facilitate field fit - up of the fransition railing
posts shall be set loosely into fiber form tubes while
transition ports ore being sssembled. Post holes shall be
backfilled with a concrete mix spproved by the Engineer.
Payment will bs considered incidenta’ to the steel transi-
tion railing pay item.

TS 203X 102X7.9 (Typ.) 85.7
TS 102X 102%6. 4 (Typ.) 8.9
. 3
. Bar 25 X 6
“fl% (Typ.) ‘
Gypr |
==
T o : ik
o ] IERE
—1 " Bho
oo [ -1
30.8 ‘ a0 ‘ 0.8
6 ! |
101.6

# Drive fit

RAIL BAR CAP

Notet Corner radius shell match rail bar

REVISIONS AND CORRECTIONS

APPROVED
SECRETARY OF TRANSPORTATION DATE
| DIRECTOR OF CONSTRUCTION T oaE |
AND MAINTENANCE
DRECTOR OF ENGINEERING DATE
STRUCTURES ENGINEER DATE

N.ET.C. BRIDGE RAIL

STANDARD
BR2-97

DRAWN BY: J.P. SPILAK DATE: 16 JANUARY 1997




NOTES

STANLESS DETAL A
3AND TILS @ 170" 0:Cs I THREADS OF STUDS AND U-BOLTS TO BE 5/8-Il UNC.
TYPICAL TOP & BOTTOM 1'/4" DIAM. GALV.
i SfVEEL PVBE = 2. ALL CONNECTION PLATES TO BE GALVANIZED AFTER FABRCATION,
2 Ve = | 3. 1Ye' PIPE LENSTH SHALL BE FIELD CUT TO FIT POST SPAZING.
2 / V7
‘ ) e 1 f 4. CHAIN LINK FABRIC TO BE KNUCKLED TOP AND BCTTOM.
W6 X z5 | 1'/2* DIAM, GALVANIZED ! g
; Rail Post "-TEEL PIPE (TYP.) | 2 5. ALL BOLTS, NUTS AND WASHERS SHALL CONFORM TO THE
‘ i ! S4"DIA U-BOLT WITH S o | ¥ ‘ SPECIFICATIONS FOR ASTM A307.
] STEEL GALV.NUTS & |
; . ! WASHERS | ¥ op -~ r. 6. ALL STEEL PLATES SHALL CONFORM TO THE SPECIFICATION
‘ } — %éaggw;%.&w ! T 1 AT FOR AASHTO M270 GRADE 36.
] i I o g < LENSIONSRODRBAND 7. ALL GALVANIZING SHALL CONFORM TO THE REQUIREMENTS OF
| ) TT . | STEEL GALY, ! . ¥ 5 a:
‘ 1= o ‘ ¢ RAIL POST <FE N AASHTO M-I8l WITH HARDWARE AND FITTINGS CONFORMING TO THE
‘ I g I 7 "~ ¢ A REQUIREMENTS OF AASHTO M-MOR AASHTO M-232 WHICHEVER IS
‘ I ! ND POST s 20LTS 3
1 ‘ e = Z'D\AEM,DCAEVAMZED N “ Ty, APPLICABLE., ALL BOLTS, NUTS AND WASHERS SHALL BE EITHER
] © %*DIA STUD, 5* LONG TEEL PIPE g ‘ HOT-DIP GALVANIZED IN ACCORDANCE WITH THE ABOVE AASHTO
i o) THREADED FULL LENGTH | 3 4 \/% REQUIREMENTS OR MECHANICALLY GALVANIZED USING A MECHANICALLY
‘ : . WITH STEEL GPALV‘ NUTS & ., DEPOSITED PROCESS CONFORMING TO THE REQUIREMENTS OF
S WASHERS (TYP.) I S AASHTO M-298, CLASS IO,
) N \/ ’ 7 8. GALVANIZED CHAIN-LINK FABRIC SHAL. BE TYPE I (ZINC) CLASS D
; & NS : ’
) = | ‘ \/ AS SPECIFIED IN AASHTO M-8l
% - | Y. “..)/a" DIA_TENSION ROD . SNOW BARRIER SHALL BEGIN AT THE BRIDGE RAIL POST
© &) STEEL GALV. B WHICH WILL PROVIDE A MIN, DISTANCE OF 20° (AS SHOWN)
o) < 9R AS DIRECTED BY THE ENGINEER.
\ 5 \\/\ 10, Al REFERENCI TO THI IAMETER! F GALVANIZE! TEEL PIPE
TYPICAL SECTION >, 0. ALL REFERENCES TO THE DIAMETERS OF GALVANIZED STEEL
— ] Wil 2040 LIS, . : SHALL REFER TO THE OUTSIDE DIAMETER (0. D.).
NOTE: FOR DIMENSIONS SEE SHEETS BRI& BR2. i
o |
STEEL PIPE 2° Diam. _ PREFORMED STAINLESS STEEL BAND
{ GALVANIZED END POST 1'/3" DIAM. GALVANIZEG STEEL PIPE
7 i . H 5
P ) d L 5
V/a" DIAM. TENSION ROD
" WIDE, Il GA, STEEL
TENSION ROD BAND GALV.
__ %! DiAM. BOLT wITP
NUT AND WASHIRS END CLAMP CHAIN. LiNK
| 5 REO'D. PER END POSI (STEEL GALV. T ABRIC
%v
TENSION RCD BAND ' ZND _POST DETAILS
[ DR OF TRAVEL
] " FIRST POST BEYOND
— g | LIMITS OF SNOW BARRIER 2 FACE OF RAIL
] 674" ‘ /8" 107-0" MAXIMUM OR EDGE OF SHOULDER
% = ¥ - = (WHICHEVER APPLIES)
b Twms s ‘ s BOULEVARD CLAMP (TYP) = e
SLOTTED HOLES ‘ | ‘ ’ :
4 A :
IS
_MELD i PLAN VIEW AT END POST o /
; = .
. T © CHAIN_LINK FABRIC SEE NOTES ‘ //
,,,,, any - . T MESH-
‘ er l 1" MESH-9 GA. EXGE OF! e omer
: Rl | YR
| X S o EDGE SHOULDER 9
Yo 1/4 DIAM. GALVANIZED STEEL PIPE (TYP.) TOP & BOTTOM T 7
THREADED STUD W . %' X 3'X 9 GALVANIZED 2 * i \/ P
STECL PLATC ™
PLATE DETAILS FLEVATION SNOW BARRIER SCHEMATIC SNOW BARRIER LIMITS
REVISIONS AND CORRECTIONS APPROVED
OCTOBER 16, 1997 - ORIGINAL APPROVAL DATE v
REVISION: END POST DETAILS CORRECTED. J.H.W.06-23-38 S \ @ V&/ FE \ CE F@R P
¥
UKLL IR OF F N

SNOHEN T

N.ET.C. BRIDGE RAIL

BR3-97
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