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Abstract

In the past decade, bridge railing design criteria have
moved away from static-load design and have focused on
full-scale crash testing as a more appropriate and reliable
means of evaluating bridge railings. The five bridge
railing plans presented reflect the results of a cooperative
research project between the Midwest Roadside Safety
Facility, University of Nebraska—Lincoln; the USDA
Forest Service, Forest Products Laboraotry; and the
Federal Highway Administration. The project objective
was to develop and crash test bridge railings and
approach railing transitions for longitudinal wood bridge
decks. The bridge railings were completed in accordance
with AASHTO Performance Level 1, Performance
Level 2, and NCHRP Report 350 Test Level 4 (TL—4).
Approach railings were tested or adapted from previous
testing in accordance with NCHRP Report 230. Full
drawing sets are provided in customary U.S. and SI units
of measure. The testing procedures, results, and drawings
have been approved by the Federal Highway
Administration Federal-Aid and Design Office for use on
Federal-aid highway projects.
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Introduction

Bridge railings have historically been designed based on static-load design criteria.
In the past decade, design criteria has refocused toward full-scale crash testing as
a more appropriate and reliable method of evaluating bridge railings. These plans
reflect the results of a cooperative research project between the Midwest Roadside
Safety Facility, University of Nebraska-Lincoln; the USDA Forest Service, Forest
Products Laboratory; and the Federal Highway Administration. The objective of the
project was to develop and crash test bridge railings and approach railing transitions
for longitudinal wood bridge decks. The bridge railings were completed in
accordance with AASHTO Performance Level 1 (PL-1) and Performance Level 2 (PL-
2) requirements and are described in the cited reports. One bridge railing was also
tested to the requirements of NCHRP Report 350, Test Level 4 (TL-4). Approach
railings were tested or adapted from previous testing in accordance with NCHRP
Report 230. For the convenience of the user, full drawing sets have been provided
in customary U.S. and Sl units. The testing procedures, results, and drawings have
been approved by the Federal Highway Administration Federal-Aid and Design Office
for use on Federal-aid highway projects.

The USDA Forest Service hereby gives notice that the information herein contained
shall not create any warranty, express or implied. The person or organization using
this information waives and relinquishes any and all claims against the United States
of America, its officers, employees, and project cooperators, for any loss, damage,
personal injury, or death incident to, or occurring as a consequence of, the use
thereof.
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General Configuration

Section A-—A

See Roil Splice Detail D.

See Rail Detail A.
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See Curb Splice Detail E.

Refer to Sheet 2 for
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Railing Details

For stress—laminoted decks, omit interncl plote, post plotes, and ASTM A722 steel bors.
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DESIGN

1. This bridge rail was successfully crosh tested to the
requirements for Performance Level 1 (PL-1), os outlined
in the 1989 AASHTO Guide Specificotions for Bridge
Railings. It is adoptable to longitudinal stress—lominoted,
spike—~lominated, nail—lomincted ond glued lominated timber
decks which ore 8 in. or grecter in actucl thickness.

2. Dimensions given for glued lominoted timber roils ore
octual dimensions. The depth of the glulom timber rail
may be increased to o moximum of 10~3/4 in. to allow
for other standord gluiom sizes. In such coses, detoil
dimensions shall be modified accordingly.

3. Dimensions for wood posts, curbs, ond scuppers ore
given aos nominal dimensions. Actual dimensions may
be o moximum of 1/2 in. less thon the stoted nominoi
dimensions depending on materiol surfacing. Dimensions
for spocer block depth are octuol dimensions.

4, The steel deck reinforcing bors shown on the drowings
are 5/8 in. diometer ASTM A722 bars. Other bor
materiols and/or diameters moy be used provided that
each bor, is designed for o moximum opplied lood of
8,000 ib. If the bar diometer is chonged, plate ond
deck holes must be modified accordingly.

5. Curb ond rail splices shall be locoted so thot curb ond
roil members ore continuous over not less than 2 posts.
Curb splices sholl be locoted o minimum of 1.5 post
spacings owoy from roil splices. It is recommended thot
glulom rails be continuous over the bridge length.

MATERIALS

6. Sown lumber ond glued lominoted timber sholl comply
with the requirements of AASHTO M168 and shall be
pressure treoted with wood preservotive in occordance
with AASHTO M133.

7. The bridge rail shoil be horizontally lominated glued
lomingted timber; visuolly groded Western Species
Combination No. 2 or visuclly groded Southern Pine
Combinotion No. 48. Other species ond grodes of glued
lominoted timber moy be used provided thot the minimum
tabulated volues are_not iess thon the following:

Fby = 1,800 Ib/in? £ = 1,800,000 Ib/in?

8. Posts, curbs, scuppers, and spocer blocks moy be sown
lumber or glued lominoted timber, When sown lumber
is used, material sholl be visuolly groded No. 1
Southern Pine or visuolly groded No. 1 Douglas Fir—
Larch. Glued lominated timber ond other species ond
grodes of sown lumber moy be used provided thot the
minimum tobuloted volues are not less thon the
following:

fy = 1,350 1b/in? E = 1,500,000 Ib/in?

9. Steel plotes ond shopes shall comply with the
requirements of ASTM A36.

10. Bolts sholl comply with the requirements ASTM A307,
Grade 2 ond should preferobly be dome head timber
bolts. Boits on troffic face of roil sholl be dome head.

11. Split rings sholl be manufoctured from SAE 1010 hot
rolled carbon steel. Sheor plotes sholl be malleoble iron
monufactured occording to ASTM A47, Grade 32510.

12. All steel components ond fasteners shall be galvonized
in occordonce with AASHTO M111 or AASHTO M232
or sholl otherwise be provided with odequote corrosion
protection. Golvonizing of high—strength steel bars shall
follow the recommendotions of the bor monufocturer so
as not to odversely offect the mechonicol properties of
the steel. Golvonize steel components ofter welding.

FABRICATION AND CONSTRUCTION

13. To the extent possible, oll wood shall be cut, drilled, ond
complete[y fobricoted prior to pressure treotment with
preservotives. When field fabrication of wood is
required or if wood is domaoged, oll cuts, bore holes, ond
domaoge shall be immediotely field treoted with wood
preservative in occordonce with AASHTO M133.

14. Unless noted, malleoble iron woshers sholl be provided
under bolt heods ond under nuts thot are in contact
with wood. Washers moy be omitted under heads
of dome—heod timber boits when the size ond strength
of the head is sufficient to develop connection strength
without wood crushing.

15. The tops of rail posts ond the top of the rail splice plate
kerf shoil be secled with roofing cement or otherwise
protected from direct exposure to weather.

The bridge railings depicted on these drawings were developed
research

and crash tested under a agreement
between the Midwest Roadside Safety Facility of the University
of Nebraska-Lincoln and the USDA Forest Service, Forest
Products Laboratory.

Crash-Tested Bridge Rails for Longitudinal Wood Decks

Glulam Timber Rail with Curb
AASHTO Performance Level 1

September 1995

Sheet 1 of 2




Approach Rail Transition General Configuration
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In oddition to the notes on Sheet 1, the following opply to
the opprooch roil tronsition:
. The approoch rail transition was successfully crosh tested
to the requirements for Service Level 2 (SL~2), os out~
lined in NCHRP Report 230.

2. Thrie beom ond thrie beom terminal connector shall be
10 gage. W—beom/thrie beam tronsition ond w-beom shall
12 guqe All sholl comply with the requirements of
AASHTO M18

3. W-beom ond thrie beom roil splice bolts ond post boits
sholl comply with AASHTO M180.
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General Configuration

{———A

Glulom rail

Section A—A

See Roil Splice Detoil D.

Section B—B

See Roil Detail A,

-3

L

Plan View

Front Elevation

Refer to Sheet 2 for
Approach Rail Transition.

Back Elevation

\See Steel Shoe Detail C.

DESIGN

1. This bridge roil wos successfully crash tested to the
requirements for Performance Level 1 (PL-1), as outlined
in the 1989 AASHTO Guide Specifications for Bridge
Roilings. It is odoptoble to longitudinal stress—lominoted,
spike—lomingted, noil~-lominated, ond glued lominoted timber
decks which ore 10-1/2 in. or greoter in octual thickness.

2. Dimensions for the wood roil, post, ond spacer ore
octual dimensions. Post dimensions correspond to the
stondord dressed dimensions for o nominal 8 x 10 in.
member that is surfaced on 4 sides (S4S).

3. The depth of the glulom timber roil moy be increosed
to 6 moximum of 13-3/4 in. to ollow for stondord glulom
timber sizes. In such coses, detoil dimensions shall be
verified ond modified accordingly.

4. The steel deck reinforcing bars shown on the drowings
ore 1 in. diometer ASTM A722 bors. Other bor maotericls
and/or diometers moy be used provided that eoch bor
is designed for o moximum opplied iood of 40,000 Ib.

If the bor diameter is chonged, plate ond deck holes
must be modified occordingly.

Railing Details

Glulom rail
See note 7.
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5. Roil spli sholl be locoted so roil members ore
continuous over not less thon 4 posts. It is recom~—
mended thot the roil be continuous over the bridge
length,

MATERIALS

6. Sawn lumber ond glued lominoted timber shall comply
with the requirements of AASHTO M168 ond shall be
pressure trected with wood preservotive in occordonce
with AASHTO M133.

7. The bridge roil shali be horizontally lominoted giued
lominoted timber; visuolly groded Western Species
Combingtion No. 2 or visuolly groded Southern Pine
Combination No. 48. Other species ond grodes of
glued laminoted timber moy be used provided thot
the minimum tabuloted values are not iess than the
following:

Fiyy = 1,800 Ib/in?
E = 1,800,000 1b/in?

8. Posts ond spocer blocks moy be sown lumber or giued
lomincted timber. When sown lumber is used, moteriol
sholl be visuolly groded No. 1 Southern Pine or
visuclly groded No. 1 Douglas Fir—Larch. Glued
lominoted timber and other species ond grodes of sown
lumber moay be used provided thot the minimum taobu-
loted volues are not less thon the following:

= 1,350 Ib/in?
€ = 1,500,000 Ib/in?

8. Steel plotes and shapes sholl comply with the
requirements of ASTM A36.

. Bolts shaoll comply with the requirements ASTM A307,
Grade 2 ond should preferobly be dome head timber
bolts. Bolts on troffic foce of rail shall be dome head.

. All steel components ond fosteners sholl be golvonized
in accordonce with AASHTO M111 or AASHTO M232
or shall otherwise be provided with adequote corrosion
protection. Goivenizing of high—strength steel bors shall
follow the recommendotions of the bor manufacturer so
os not to adversely offect the mechanical properties of
the steel. Golvonize steel components ofter weiding.

FABRICATION AND CONSTRUCTION

12. Welding shall be completed in occordance with the
requirements of the ANSI/AASHTO/AWS D1.5-88
Bridge Welding Code.

13. To the extent possible, oll wood sholl be cut, drilled, ond
completely fobricoted prior to pressure treotment with
preservatives. When field fobricotion of wood is
required or if wood is domoged, oll cuts, bore holes
ond domage shall be immediately field treoted with wood
preservotive in occordonce with AASHTO M133.

14. Unless noted, molleoble iron woshers sholl be provided
under bolt heods ond under nuts thot are in contoct
with wood. Woshers moy be omitted under heods
of dome—head timber bolts when the size and strength
of the heod is sufficient to develop connection strength
without wood crushing.

15. The tops of rail posts and the top of the rail splice
piote kerf sholl be secled with roofing cement or
otherwise protected from direct exposure to weocther.

and crash tested under a

Products Laboratory.

The bridge railings depicted on these drawings were developed

agreement
between the Midwest Roadside Safety Facility of the University
of Nebraska-Lincoln and the USDA Forest Service, Forest

Lincoln

University of
Nebraska

Crash-Tested Bridge Rails for Longitudinal Wood Decks

Glulam Timber Rail without Curb
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Approach Rail Transition General Configuration

@ Steel Transition Plate

in oddition to the notes on Sheet 1, the following apply to
the opproach rail tronsition:

1. The approoch rail t lly crosh tested

l 6_3 l & 1-1/7 l 2 ot 3 1-1/2" _I 63 i 63 | Post ItI:e:’hemreb:;éx;ir;;neé\::oﬁtorzggmce Level 1 (SL—1) as out-
@ g Spocer 2-3/8+ |4t — /7 2. Thrie beam terminal connector sholl be 10 gage.
: [~ | — I HH H HH HH HIH ] W-beom/thrie beam transition ond w—~beom shall be
F I T  m— T : T 12 %oge All sholl comply with the requirements AASHTO
31" ’
See Transition Connection Detoil F. A T 3. W-beom and thrie beam rail splice boits and post bolts
6-3/4 x '3'.‘1/ 2 i".' Thrie beom termino!l connector 3 3-V/7 ] sholi comply with AASHTO M120.
glulom bridge roil ® ® ®—F  7-5/16"
’ww—beom/!hrie beam transition /-W—beom l-27‘ N 3_3{‘. -5/
=0 S Sow— =24 Extend h guordroil >
—— e - E===  ond provide croshworthy 17 ® ® 7-5/8 ®
I r-l e.r:d lermj;gal to meet \ - 3—3{4"
site specific requirements. ® ® B _ 29
{, , f 1 RN I T VI W B P W M R I 0 =58
Deck-/ i E - .l,
Abutmen(-/’ i V27 radi / 7mo/E @
: ! ragius
M ] 5‘- j Td .I. ;I. o—1
J I- L All holes ore 179, 13-1/2"
8 x 8 x 78 in. timber post with 8 x 8 x 78 in. timber post with 8 x 8 x 72 in. timber posts with
8 x 8 x 22-1/2 in. spocer block 8 x 8 x 18 in. spacer block 8 x 8 x 14 in. spocer blocks
Transition Connection Details [G:l Transition Block
27 l-6-3/4" (1-7/18
See Tronsi}ion - ! ® I .__{..
] Plate Detoil E. i ' -~ ‘_'_—?—13/16"
7-5/8" 1 i -
i . . . - . | ﬁ b |
m 3 Dimensional Explosion of Traonsition Connection i !
| ] 11 1] 1] it _/
TT 1L 1] i 1 in. ® holes
\ S el LL n % " I._B‘_.I f-3-1/4"
Glulom rail v\v - 1 T i i ; 2 3-—1'(16' [5/8
Plan View Thrie beam terminol connector Glulom Rl — = - -
See Boring Detail H. ' " 3“( 167
ks 14"
7/8 in.  bolt (typicol) "
Transition plote connection See Detail E for bolt spacing. Steel Transition Plote
Plote is flush with top of rcil,-\ -1/ See detail E.
. / s ope s N .
T Transition Glulam Rail Boring Detail
O) —© & ®
+ Thrie b
t O] & ® 1 ® A terminol connector 31-1/4
) & & <:; < 4 4 4 —-t——s —1————8"-——1 -3-1/4"
T © ® >
I Sy s 3 1 ll.l_ -l-il- —I_ TT TT ¥
® [ 0 [N 1t bl 3-1/16"
< 11 i | | | | 11 L1
\ @ ® C H ? T TT —TT 17T TT TT T
© I NN 11 / 11 l3—1/15"
\ by ] 1 11 L1 N 11 i
See Tronsition 5/8 x 31-1/4 in. kerf—/
Block Detail G.
Tronsition Block 3 | !
J— See detail G. 2 3-1/7
el i T ®  s-yr0
) ® ® 'T~|j.:_|- ”|J£:l' }{ : 3-13/16"
' oo Il T ypvEl e ® ®
, Ez—l 2 I i 3-13/16"
| A | ° o
Side View .
All holes ore 1 in. @.
Tho bridgeralings dpicied on hese dawings wes devloped o Crash-Tested Bridge Rails for Longitudinal Wood Decks
and crash tested under a research agreement University of
between the Midwest Roadside Safety Facility of the University Nebraska
) o e
of Nebraska-Lincoln and the USDA Forest Service, Forest Lincoln Glulam Timber Rail without Curb September 1995 Sheet 2 of 2
4 AASHTO Performance Level 1




General Configuration DESIGN
1. This bridge roil wos successfully crosh tested to the

ion A—A 1 _ requirements for Performaonce Level 1 (PL-1), os outlined
SeCt o SeCtlon B B in the 1989 MSHTO Guide Specifications for Bridge
d ble to longitudinal stress—lominated,

A A . . . Railings. 1t is
‘ ‘ Thrie beam—~ '{-See Rail Detail A. spike—iominoted, noil— lommcted. ond glued lominoted timber
x:

decks which are 10-1/2 in. or greater in octuol thickness.
Deck 0 X 0 0 v |
. . . . 2. The steel deck reinforcing bars shown on the drowings
ore 1 in. diometer ASTM A722 bors. Other bar moteriols
[—I r[ ﬂ H ond/or diometers moy be used provided thot eoch bor
t - = " " " < T n | b < ~ - - " T < " i is designed for o moximum opplied load of 44,000 Ib.
{ Deck 1‘ { ‘ l [ l l 1 I ! 1‘ if the bor diometer is changed, plate ond deck holes
Thrie b must be modified accordingly.
rie beamn
| - L - I P [ Refer to Sheet 2 for MATERIALS
6'~3 T o= T 6'-3 1 l Approoch Rail Transition.

I
L“—B B 3. The bridge rail shall be 10 goge thrie beam. Unless
noted, oll roil, roil splice ond post bolts sholl comply

with the requirements of AASHTO M180.

4. Steel plotes and shapes sholl comply with the
A36.

Plan View Front Elevation Back Elevation requirements. of ASTH

5. All steel components ond fosteners sholl be goivonized

in occordonce with AASHTO M111 or AASHTO M232
o . . . or sholl otherwise be provided with adequote corrosion
Ralhng Detalls For stress—laminoted decks, omit internal plote ond ASTM A722 steel bors. Rall POSt Connectlon protection.  Golvonizing of high—strength steel bors sholl
follow the recommendotions of the bor monufocturer so
as not to odversely affect the mechonical properties of

Sym. Sym. ) !
about about Note: 1 in. @ steel bors omitted for clority. the steel. Gaivanize stecl components ofter welding.
/8" See Spocer Detail F. Thrie beam roil-\ ? . ‘Q Spocer FABRICATION AND CONSTRUCTION
1-1/8"
T 5/8 in. ® button head = — N 6. Welding sholl be completed in occordonce with the
bolts with recessed nuts (2) } | requirements of the ANSI/AASHTO/AWS D1.5-88
v ' Steel bearing plote Bridge Welding Code.
’I —l~ See detoil D. 7. To the extent possible, all wood sholl be cut, drilied, ond
|y T P ' P completely fobricoted prior to pressure treotment with
9 [ | — preservatives. When field fobrication of wood is
30-7/8" e . I - required or if wood is domaged, oll cuts, bore holes and
. . t N domaoge shall be immediotely field treoted with wood
—2/3 lr(':‘ﬁ x 2 lr;-) hex 1 | B preservative in occordance with AASHTO M133,
olts per pos ' L
~See Detail C. Route to | ? 5 8. Woshers shall be provided under hex bolt nuts.
occept interno! plote - . ' wlp,
\ ond nut/bar extension. See Post Detail E. l | ost %
+ t
o o o o o e o —See Roilpost [ I [e] ]
I Connechon Detoil B.
EAp . H ! Bore deck 2 in. ® x 1 in. 7/8 in. ® x 3 in. ASTM A325
f \1 in. @ ASTM A722 b } 1 t 4 l 1 deep to occept bolt heods. bolts welded to beoring plote
f————————46 in. min.4‘l steel bor (2 per post) I__.s-._.- \_1_‘/4 in. ® hole -\_ . . . gﬁ heads (4 per post).
See note 2. - |} “3/4 in. ® x 16 in. dome head drive rovide adequote thread length.
. spike ot t/2. For stress—lamincted
See Bearing Plote Detoil D. decks only. See obove note.
End View Front View Back View End View
internal Steel Plate @ Steel Bearing Plate W6 x 15 Steel Post W6 x 15 Steel Spacer
Sym. Holes in iong flange only.
s cbout
15/1 hol ym.
5/ 6(2mea:h s-odee:; °ba“' L All holes ore 11/16 in. @.
- f-1-1/4"
1-1/8 in. ® hole 11/16 in. @ holes~-4b 8" .
(1 eoch SIGC)\ I __l }._3/4» (2 eoch side) N r 4-1/8 \<\ 1% (optionat)
H . Sym. Sym.
1-1/8 in. ® hole (typical) . ¥y | ! 8 obout obout
/[~ o : il .
¥ e ® l N
J ® 3 10-1/2] ! . - S 1/% < ceo - iy
g l © ¥ ] .
®,® 7 [l /] 7-5/18)  ho-1/8
' 1 in. @ holes with~\[.J.. %
I 1-1/4 in. vertical ¥ ! gl +
N . 5-1/2" y
. 24 slots (2 eoch side) ===9 5{{: / 2=/ " oue 7-5/8
24 BiB é" M L g
; 13 o i
( it . ] L I__ _I ] - }_\_3/4" L —3/8 x 5-7/16 in. I bt
& 4" -1 /4" l-1-3/4" steel stiffeners with
l.— *{ F _.l 6-1/ / 1/2 in. coped corners
Front View Side View Rail_Side Post Side Side View

The bridge railings depicted on these drawings were developed

Crash-Tested Bridge Rails for Longitudinal Wood Decks

and crash tested under a cooperative research agreement University of
between the Midwest Roadside Safety Facikty of the University Nebraska
of Nebraska-Lincoin and the USDA Forest Service, Forest Lincoin Steel Rail

Products Laboratory. AASHTO Performance Level 1 September 1995 . Sheet 1 of 2




Approach Rail Transition General Configuration

the
1.

6'-3" 4 1-1/2" i 2 ot 3 1-1/2" 1 6-3 : 6'-3"

/X
/X
Y

Post
Spacer

—

I H ___?

Extend opprooch guordroil ond

Thrie beam rod-\ lr 30-7/8 W-beom/thrie beom tronsition W-beam 27
—/ ~/ _
[ 8 L4
L4

provide croshworthy end terminol

to meet site specific requirements.

s z—wl H . i [ 3
1 TT— ' T
3 (3 Y SRR | i . [ e ¢
[ [ — 1
! TR — - - DN I VR B W7 \% B I VR VIS ¥ ]
Deck-/
Abutment
3 . 8 x B x 72 in. timber posts vnthJ
8 x 8 x 78 in. timber post with 8 x 8 x 14 in. spocer blocks

8 x 8 x 22-1/2 in. spocer block

8 x 8 x 78 in. timber post with
8 x B x 17-1/8 in. spacer block

in oddition to the notes on Sheet 1, the following opply to

approoch rail tronsition:

The opprooch rail tronsition was successfully crosh tested
to the requirements for Service Level 1 (SL-1), os out-
lined in NCHRP Report 230.

Thrie beom ond thrie beom terminol connector sholl be

10 gage. W—beom/thrie beom transition and w~beom shall
be 12 qoge All sholl comply with the requirements of
AASHTO M180.

W-beam ond thrie beam ronl splice bolts ond post boits
sholl comply with AASHTO M180.

Thebfidoaraillnmdeﬂdedmﬂm&m&mmdsveloped

Crash-Tested Bridge Rails for Longitudinal Wood Decks

and crash tested under a cooperative ressarch agréement University of
between the Midwest Roadside Safety Facility of the University Nebraska
of Nebraska-Lincoin and the USDA Forest Service, Forest Lincoln
Products Laboratory.

- Steel Rail
AASHTO Performance Level 1 September 1995
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General Configuration

r————- A
/ Weoring surface

/-Thrie beom roil

Section A-A

Thrie beom-+

/ Steel chonnel

fSee Roail Detoil A.

1.

Section B-B
) r" Steel chonnel splice

- L

-+

B

L

Plan

&

Front Elevation

Refer to Sheets 3 ond 4
for Approach Rail Tronsition.

Back Elevation

Railing Details

Sym.

For stress—lomincted decks, omit internal piote ond ASTM A722 steel bars.

Rail Post Connection Detail

DESIGN

This bridge roil was successfully crosh tested to the
requirements for Performance Level 2 (PL-2), os outlined
in the 1989 AASHTO Guide Specifications for Bridge
Roilings. It is odoptobie to longitudinol stress—lominated,
spike—~lominoted, ngil—lominoted, ond glued lominoted timber
decks which ore 10-1/2 in. or greoter in octual thickness.

Steel deck reinforcing bors sholl be 1 in. diometer ASTM

0 A722 bors.
= = ; 5 ﬂ . MATERIALS
m m ™ { < L ¢ . e “ 11 |' l i* 'I l- '[ l- -[ 11 3. The bridge roil shall be 10 goge thrie beam. Unless
L LSleel channel -

noted, oll rail, roil splice ond Fost boits shali comply
with the requirements of AASHTO M180.

Steel plotes ond shapes shall comply with the
requirements of ASTM A36.

Al steei components ond fosteners shall be golvanized in
accordonce with AASHTO M111 or AASHTO M232 or
sholl otherwise be provided with odequote corrosion
protection, Galvanizing of high—strength steel bors shall
follow the recommendations of the bor monufacturer so
as not to odversely offect the mechonical properties of
the steel. Galvonize steel components ofter welding.

FABRICATION AND CONSTRUCTION

AASHTO Performance Level 2 September 1995

6. Welding sholl be completed in accordaonce with the
about Ch ! sof ot requirements of the ANSI/AASHTO/AWS D1.5-88 Bridge
. . ¢ annel spiice plote Note: 1 in. @ steel bors omitted for clority. Welding Code.
See Channel Connection Steel chonnel Thrie beom rail
Detoils | ond L. [ 1/4 in. gop Steel channel 7. To the extent possible, all wood sholl be cut, drilled, and
e See Spocer Detoil F. / A _ completely fabricated prior to pressure treatment with
] | presprvo(ivcs:’ When field fobrication of wood is
5/8 in. ¢ button heod ) required or i woqd is d_omoqeg!. all cuts, bc_:re holes ond
- T i daomoge shoil be immediotely field treoted with wood
:S't‘ss é‘;h recessed 0| ~— Spocer Steel g:g"ggm‘?,"’ff presegrvotive in occordonce v{ith AASHTO M133.
33-1/4" T 8. Woshers sholl be used in combination with hex head nuts.
‘| i T
T 3
rSee Detoil C. L 5/8 in. ® x 2 in, hex !
Route to accept plote y \ —— B’
ond nut/bor extension, bolts (4 per post) ' Post e L
e () 9
e .
2" weoring surfoce See Post Detail E. . ! i ! / '
s . S — e |y SR 4 ! L [ 2 i I 0 v (2 S i
3:_!'{ THTIEIATAIETIRATHTIATIATIAS 3 i 1 (-] ° J \
<4—See Roil Post I ) N . . N
i i Bore deck 2 in. @ x 1 in. 7/8 in. ® x 3 in. ASTM A325
t Connection Detail B. I i T 1 I \\ deep to accept bolt heads. bolts weldc(ag to becrirsg plate
po-r——————— 46 in. m'n.-————‘! . L— — - in. ing Pl il D. ot heods per post).
in i 1 in. 8 ASTM A722 8 — 1-1/4 in. @ hole See Beoring Plote Detoil D Provide odequate thread length.
steel bor (2 per post) |
See note 2 :
End View Front View Back View End View
internal Steel Plate @ Steel Bearing Plate W6 x 15 Post W6 x 15 Spacer
Sym. Holes in long flonge only.
s about
15/16 in. @ holes Pecdlin & All holes ore 11/16 in. @.
(2 eoch side) 5
§ ST N
1-1/8 in. ® hole 11/16 in. 8 holes 4-1/8" tionol
(1 eoch side)\ ! ,_i |_3/4- (2 eoch side) / \[} (optionol) Sym. Sym. ¢
/—1-—1/8 in. @ hole (typicol) 4 g Y ‘Ty g obout obout I
) 1 - |-1-3/16"
2 ® I ® ® —f* I ‘,— '/ ~ -4 1-1/4 ~ﬂ|:2-3/8“
® 43 10-1/7" l : o R B et e
i ' | | £ l /] 8-5/16"| |
? | ® 1 in. @ holes with - E ’Q olle o [13-vE
1-1/4 in. verticol 5—1/2" -
- . slots (2 each side) § " / / i 7-5/8" !
24 24 5 L 9 1
9 1z W I i
— L — ( ) ~ F1-3/a 3/8 x 5-7/16 in. l :
; A |
4 4 —1/8 -1-3/4 steel stiffeners with
!— _l i.— —4 |'5 ’/4‘| 1-3/4 1/2 in. coped corners
Front View Side View Rail Side ~ Post Side = Side View
s C d Bridge Rails for Longitudinal Wood
The bidge ralings depicted on these crawings wore developed - SR, rash-Tested Bridge Rails for Longitudinal Wood Decks
and crash tested under a cooperative research agreement University of £ '§
between the Midwest Roadside Safety Facility of the University Nebraska ) U‘S
of Nebraska-Lincoln, the USDA Forest Service, Forest Products Lincoln S Steel Rail
Laboratory and the Federal Highway Administration. s

Sheet 1 of 4




[G] steel Channel Details [H] End Plate Connection Detail
Type A: Interior Segments c8 x 11-1/2 chonnel; Al holes ore 3/4 in. & with 1-1/16 in. slots. ¢
¢ ¢ —1—1/4" 316, Geeo
¢ e ¢ 3 o1 L | -~ |—3/8' ) e
sz:&z* ’J FT ‘J FT 2—1/2":1- _____ D T
il = = - 566 |
7 e ainiai B R il i e ) Sl iy Channel ! A |
1 ) - - A D Cross Section €D) I €D) / R
i 6 2-7/8" 6'~3" interior spacing (typical) | osg,;:t & ! Z Weld Schematic: ottachment to chonniel
e i inindniininininialuiinininisininlnioiisinitaliini ininindininininiinininininiuir 3 sivisiininiiniisiniots i T | / End View
_ S B el st z
. . k 3/16‘:.' r :\End plote is welded to chonnel.
Type B: Exterior Segments at Bridge Ends c8 x 11-1/2 chonnel; Al holes ore 3/4 in. @ with 1-1/16 in. slots. ¢ UZZ | See End Plote Detail K.
| Plan View
3 , j. j d
‘ll:‘zj Vo z r ‘l LI:" €
1-7/8" Iy | |:4' ' t:r -2-1/8"
/ --Il:ary- ————————————————————————————— j—l!-f—-—-—-—————-——-———-———-——————--——---——-—jl-!b—l —————————————————————————————— l—ii— Plate welded to chonnel end. ‘”T-'!"r"l -2-1/8
gl (== : : : : e« :-' See End Plote Connection Detail H. _'_____'__l,__-____.:.__;
| S NN, | S— =
i 6’ 2-7/8 6'~3" interior spocing (typicol) i l A
me e e e |
Side View
[1] channel Connection Details Steel Splice Plate Steel End Plate
i — Sym.
C Section C-C Sym. about 13/16 in. ® hole with
°b€“‘ ¢ [ 1-1/2 in. siots Sym.
5/8 in. @ button—head | ~|-5/16" obout
or carrioge bolts (4) I /-Chcnnel i 1—13/16 1116 in. @
P n,
See Chonnel Detoil G. J T > ! hole (typicol) !
ee Chonnel Detd | o o @ ® I @ \ i e
B 1 ° 1 ‘ - o i Tone
1 . \An ] l -
5/8 in. ® hex heod bolts (2) o ? @ @ ! @ 2-5/8" éB ® @ H
Thrie beam o|le j ! | ]
¥ 5/8 in. @ x 1-1/2 in. bolt (typical) i - |
c : ) 8-1/2"
¢ 2—1/2"—| i——z"j'
End View Side View Plon View
Channel Splice Connection Details @ Steel Angle
Section D-D  sym. Sym 3-1/2 x 3-1/2 x 5/16 in. ongle
obout 5/8 in. 2 x 2 in. bolts abyoui
) . € (2 eoch side) 4
See Splice Plote Detoail J. Splice plote-\ l /-Chonnel 1\1 I |—4-5/8"— —4~-5/8"— I._Z-_.l
R y: X i | l
il G. [ p. K in. wil in
o Chams d SEEXIEE A o | o e T e b
i Ay - ' i - '
SeeeeAg;%e[)gtoil Ms. ° 1/4 in. qcp/ [~-Angle ® (? :: ® e @ I (-y (typicol) l/ @ !
5/8 in. ® hex head boits (2) - 4| | J |
i 2-3/8" 2-3/8
0, ® -ﬂ—w in. gap / -! l:'—3/16" / -l l:-:s/w"
5/8 in. @ x 1-1/2 in. bolts: I |
D (2 eoch side) ¢ ¢
Plan_View End View ide View
End View Side View Plan View
& OF ¥ » . . .
The bridge rall on these drawings were Saw, -
e tridge raligs depicted developed oniverity o PV Crash-Tested Bridge Rails for Longitudinal Wood Decks
between the Micwest Roadside Safety Facility of the University Nebraska B ‘5
of Nebraska-Lincoln, the USDA Forest Service, Forest Products Lincoln KDt Steel Rail
Laboratory and the Federal Highway Administration. AASHTO Performance Level 2 September 1995 Sheet 2 of 4




s gt » : i i In oddition to th t Sheet 1, the followil ly t
Approach Rail Transition General Configuration [N] Transttion Detail e aaraccr e troneiion, Sect 1 the following opoly to
e € chomnay 1508 Trorsion e M. See pte-to-pite comaction, Do . b The gopraces 1 Lorlion was succasoly e e
Type B chonnel-\ Type C channel Type E chonnel 5/8 in. @ hex bol!s.(;u;se roggn:::{;:’:s)\ Type D :ﬁto¢nel Type € chonnel lined in NCHRP Report 230.
S ) I } } E See Detoail 2 2. Thrie beom ond thrie beam terminal connector shall be
{r: N i 3 ] n| 4 == Tz bt ] <T: 10 lg;:cge. w-bNeom/thrie beom transition ond w-ba(m'\f sholl
F Post 17 Post 27 10 gouge thrie beom 7 _-_— ote —_ -+3 be goge. All shall comply with the requirements of
! 2 N - k3 AASHTO M180.
Spocer Spacer W-beom/thrie beom tronsition e = =
/' = I 3 w;bﬁnm onld th{;,e A!Acsc‘-r‘?orml gghce bolts ond post bolts
L e 4 1 ) " S 6'- shall comply wil
l &3 -7 r ot 3 1-1/7 ¥ Type C channel Type E channel
S—O — — o See Detoil X. See Detoil Z.
: , - e : Thrie beom omitted for clority.
H ﬂ See Chonnel Connection Detoil V.
% Pam— P— Extend opproach guardrail J See Chonnel Connection Detail S. :::er“th%:ﬂpc:stiszz in.
ond provide crashworthy = = = e = ’
end terminol to meet B 1 == T._:er—__ T |
site specific requirements. e =
ollo oo ono
W6x15 x 84 in. steel posts with T T T T T J See Spacer 1 Detoil 0.~ See Spocer 2 Detoil P.—
W6x15 x 22-1/8" steel spacers W6x9 x 78 in. steel post with oilo ono e
W6x9 x 14" steel spocer —H—]
@ W6 x 15 Spacer 1 See Post 1 Detail Q.— See Post 2 Detail R.—
Sym. Sym. .
obout about | L PR S
1-1/4° = 1-1/4~ % Deck
] \ 2}"— ! Lt L
7-5/16" 3-1/8"
One —t
o [l [R]
W6 x 15 Post 1 W6 x 15 Post 2
22-1/8 -3/4 in. 6 nole (typicol) 7-5/8" 100
® /
O —
Sym. Holes in one flange only. Sym, Holes in one flonge only.
about about
¢ ¢ ¢
Lo - ]:1—3/16" 2 - l:—3/16'
Rail_Side Post_Side Side View e B < gz e N =Hel
T 71/8, 93\ T s-i/8 9!"\
— N
@ W6 x 15 Spacer2 i \11/16 in. @ A 1 ! \-11/16 in. @
osg(::’t ‘,Smt olle ! hole (typical) ! hole (typical)
G | |
i ol
1174 - 1=1/8 - 10° ' !
T - | ' |
4" ! ® '
7-5/16" \ | g2-/E olia] I Nes/aine !
| ~3/4 in. @ ! hole (typical) |
ol 8o H hole (typicol) ] |
- AN | Sy N | —_— AN 1 By AN | I
22-1/8" /-3/4 in. @ hole (typicol) 7-5/8" 10" :
\/ [ |l o |l T
oo ' | I | |
Front View Side View Front View Side View
Rail_Side Post_Side Side View
VS“OHM h ° . . »
The ki alings depitad on these crawngs vere doveoped University of DR Crash-Tested Bridge Rails for Longitudinal Wood Decks
crash tested b
between the Midwest Roadside Safety Facility of the University Nebraska < vf
&mmmm%ummmm Lincoln R Steel Rail September 199 Sheet 3 of
- tember 1995 eet 3 of 4
AASHTO Performance Level 2 P
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[S] Channel Connection at Post 1 8-1/2 in. Steel End Plate 8-5/8 in. Steel End Plate

£ Section E—E Sym. Sym.
about obaut
5/8 in.  x 1-1/2 in. button head
/8 in ;oﬂs o/r c:;‘rrio;e OI;‘ollse(O‘«) Type £ chonnel\ Type £ chonnel-\ i E
1
qL-E 1 See Chonnel Detoil Z. A -G?”F """""""""" 8 ‘I/T ‘* t“3/5' 8 ‘?/ & "I l""/ )
\- ale N-Steel ongles (both sides) { ® @ < i :[1"7/15' j i :["7/15-
See Angle Detail M. Type C Type D ® @ “_ 2-5/8 ® @ @P 2-5/8" ® @ (.?
ts ! H-5/8 in. ® hex head bolts (2) chonnel chonnel | A ———- || kbt [ ! | !
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General Configuration

—

Weoring Surfoce

Section A—A

See Rail Splice

Detail D.

Section B—

See Rail Detail A.

B

1.

Front Elevation

Refer to Sheet 2 for
Approach Rail Tronsition.

ack Elevation

Glulom roil-\ : : gg gg
s )
o7 o1 @l e [of 3t D . . 0
7] | I ] 7] | I T I ] ] 2
o =T * ' Deck : ° ) ) / i : { © © o [=] L@ [=] =] =]
vy vy vy vr—vvv vty v vV vV vy
NL Post: X :SP"C*—" Ml \'Curb I See Curb Splice Detoil E.-/
N

Railing Details

For stress—lominated decks, omit internal plote, post plates, and ASTM A722 stee! bors.

Glulom roil

4-3/4 in. spocer block
6—3/4'/5“ note 3.
See note 2.

v/

Sym.
about

5/8 in. @ bolt (typical}

Sym.
about
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See note 3. 5

|- Nominal 6 x 12 in. curb 1/4
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in. plote washer
-3/8 in. @ hole
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(3 ecch side)
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~ See Detoil C.
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opposite hond.
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\-5/8 in. @ ASTM A722
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See note 4.
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Pt 1Ts TR EN——————

End View
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Front View
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Back View

v TY LAY AR

l\\ See Post Plate Detail B.
3/4 in. ® x 16 in. dome head drive

spike ot t/2. For stress—lominoted
decks only. See obove note.
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[D] Rail Spiice Details
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Plan View
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13.

\—3/4 in. 8 bolt (typical)

14,

Side View

———¢

15.

DESIGN

This bridge roil was successfully crosh tested to the
requirements for Test Level 4 (TL—4), os outlined in
NCHRP Report 350. In addition, the roil meets crosh
test requirements for Performance Level 2 (PL-2), os
outlined in the 1989 AASHTO Guide Specifications for
Bridge Railings. It is odoptoble to longitudinol stress—
lomincted, spike—lominoted, noil-leminated, ond glued
lominated timber decks which are 10-1/2 in. or
greoter in octual thickness.

. Dimensions given for glued lominated timber rails are

octual dimensions. The depth of the glulam timber rail
may be increosed to @ maximum of 13-3/4 in. to allow
for other stondord glulom timber sizes. In such cases

detoil dimensions sholl be verified ond modified occordingly.

. Dimensions for wood posts, curbs, ond scuppers are

given os nominal dimensions, Actuc! dimensions moy

be o moximum of 1/2 in. less than the. stoted

nominaol dimensions depending on moterial surfocing.
Dimensions for spocer block depth ore octuol dimensions.

. Steel deck reinforcing bors shall be 5/8 in. diometer ASTM

A722 bars.

. Curb ond roil splices shall be locoted so thot curb ond

roil members ore continuous over not less thon 2 posts.
Curb splices sholl be located o minimum of 1.5 post
spacings oway from roil splices. It is recommended that
glulom rails be continuous over the bridge length.

MATERIALS

Sown lumber ond glued lominated timber shall comply
with the requirements of AASHTO M168 and shoil be

pressure treoted with wood preservotive in occordonce
with AASHTO M133.

. The bridge rail shall be horizontolly lominated glued

lominated timber; visuolly groded Western Species
Combinotion No. 2 or visually graded Southern Pine
Combincotion No. 48. Other species ond grodes of glued
lominoted timber moy be used provided thot the
minimum tobuicted volues ore not less thon the
following:

Fb,,= 1,800 Ib/in? £ = 1,800,000 Ib/in?

. Posts, curbs, scuppers, ond spocer blocks may be sown

lumber or glued lominated timber. When sown iumber
is used, moterial shall be visuclly groded No. 1
Southern Pine or visuclly graded No. 1 Douglos Fir—
Lorch. Glued lominoted timber ond other species and
grodes of sown lumber may be used provided that the
minimum tobuloted values ore not less thon the

following:
Fy= 1,350 Ib/in2 E = 1,500,000 ib/in2

. Steel plotes ond shapes sholl comply with the

requirements of ASTM A36.

. Bolts sholl comply with the requirements ASTM A307,

Grode 2 ond should preferobly be dome head timber
bolts. Bolts on traffic foce of rail shall be dome head.

. Split rings sholl be manufoctured from SAE 1010 hot

rolied corbon steel. Sheor plotes sholl be mallecble iron
monufoctured occording to ASTM A47, Grade 32510.

. All steel components ond fosteners sholl be golvonized

in occordonce with AASHTO M111 or AASHTO M232

or shall otherwise be provided with odequote corrosion
protection. Golvonizing of high-strength steel bars shall
follow the recommendotions of the bor monufacturer so
os not to odversely offect the mechonicol properties of
the steel. Golvonize steel components ofter welding.

FABRICATION AND CONSTRUCTION

To the extent possible, oil wood shail be cut, drilled, ond
completely fabricated prior to pressure trectment with
preservatives. When field fabrication of wood is

required or if wood is domaged, all cuts, bore holes, and
domaoge sholl be immediotely field treoted with wood
preservotive in occordonce with AASHTO M133.

Unless noted, molleoble iron waoshers sholl be provided
under bolt heods ond under nuts that ore in contoct
with wood. Woshers may be omitted under heads

of dome—head timber bolts when the size and strength
of the head is sufficient to develop connection strength
without wood crushing.

The tops of roil posts ond the top of the rail splice plate
kerf sholl be seoled with roofing cement or otherwise
protected from direct exposure to weother.

The bridge railings depicted on these drawings were developed
and crash tested under a cooperative research agreement
between the Midwest Roadside Safety Facility of the University
of Nebraska-Lincoln, the USDA Forest Service, Forest Products
Laboratory and the Federal Highway Administration.

University of

Nebraska
Lincoln

LA Crash-Tested Bridge Rails for Longitudinal Wood Decks
§ %
% S Glulam Timber Rail with Curb
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Approach Rail Transition General Configuration

6'~3"

& 1—1/2"—1——4 ot 18-3/4" i
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i_
K

H ] N 41

——] LN—TN

-

4 sp at 3 1—1/2"——-————‘

R E B 8

See Tronsition Connection Detail G.

6-3/4 x 13-1/2 in. 35" from deck
glulom bridge rail
[Thrie beom

Thrie beam terminal connector

W-beam/thrie beam transition

VA

Extend opproach guardroil

ond provide crashworthy

T

[ ( W 2w 3 ) 3 X 3
—t
I

end terminal to meet

1 10} 101 - v - D .

] T T M

site specific requirements.

Deck-/
Abutment L

T Tor

»—8 x 8 x 72 in. timber post with
8 x 8 x 14 in. spocer block

N P ..f. LTJ LI-
8 x 8 x 78 in. timber posts with]

8 x 11-1/2 x 22-1/2 in. spocer blocks

8 x 8 x 72 in. timber posts with
8 x 11-1/2 x 22-1/2 in. spacer blocks

1
i
i
1
1
H
Lo Ly 3
S S
8 x 8 x 72 in. timber post with
8 x 8 x 18 in. spocer block

8 x 8 x 72 in. timber posts with
8 x B x 22-1/2 in. spacer blocks

Curb Transition Block

27 -6-3/4"~ 2-5/16
7=/ ! : Is-u/us"
L P
1 in. ® hole (typicnl)-/
s —&—o |-3-1/4"
Vi bl 1
o T o G
: ; : : 3 1’ 16" !
1 it - {
l—s" 14"

Depth of tronsition block is bosed on roil depth of 13-1/2 in. ond
dressed curb ond scupper (5-1/2 and 7-1/2 in. in height, respectively).
If dimensions of ony components increase, depth of transition block
must be verified ond reduced os necessory. '

in oddition to the notes on Sheet 1, the following opply to
the approoch rail tronsition:

1. The opprooch roil tronsition wos successfully crosh tested
to the requirements for Service Level 2 (SL-2), os out-
lined in NCHRP Report 230.

2. Thrie beam ond thrie beam terminal connector shall be
10 goge. W-beom/thrie beam tronsition ond w—beom shall
be 12 goge. All sholl comply with the requirements of
AASHTO "M180.

3. W-beom ond thrie beom roil splice bolts ond post bolts
sholl comply with AASHTO M180.

@ Transition Connection Details

P__J :' Curb transition See Transition {i
= : b : [ Pite Detail J. H
il iy
]

| i

Curb Transition

13/16 in. 8 hole (lypicol)\

ot 18-3/4 in mmmmmeeeeee]

<

™" ™

Curd | i 3 Dimensional Explosion of Transition Connection Nominol 12 in, §—f--e--—e-—%—-o-lL
i IR YU TERL AT il i .
AN R S S i 14716 in. & hote (ypica)
. n. ole ICO!
\Giulom roit \v 1 | s gluloan rail detoil | 3| o6 6 / yp
i { ee Boring Detail I. N I HE PR e o e o [ i i
Plan View Thrie beam terminal connector & / INom nal & in.
Flan View 7
8'-8"
7/8 in. ® bolt (typical)
Transition plote connecﬁop-\ / See Detail J for boit spocing.
Plote is flush with top of rail. 2 Thrie, beam oae . . » s
— all / terminol connector m Transition Glulam Rail Boring Detail Transition Plate
10} ) @ ® ) /
0] : ® 4 eees” 431—1/:" Y -3-1/4" = .I—.-4 T‘ -,T:_‘ -.T._S vy ? b 0z
. _ I SRS S S s S
gleeangn::i_t:og S Trogsitiodn tb!:)ch -l i : i i i i i E i i E 5 J—E /e 31"
OC! ietat . . N
oo e Steel tronsition plot '?S T TT —TT 17 TT T T ¥
T T " e s i IR R VAR ST o——o ol
.-«hl-a @ rJIJl- 5/8 x 31-1/4 in kerf-/ N 3"3( « T 8-3/18
== o o ° - ® ®
Ei ii \—-See Curb Tronsition A 1 " '-"-’ 3-f|a" 7-5/8°
L pn poen Detoil H. Y 4-3, I S -
;.J L;.J L;J T 0—0 6-3/4" / © © o1 7-5/8" z
n it o il " 5/8 in. @ bolt (typical) N ! ®
1 T TR == S% ! 3-13/16"
i T TR T [7-v/2 @0 / o
1 1 1 1 == " : @___{_ \/Z codi 7-5/8"
- i = 3/4 in. ® bolt (typical) ® ® 3-13/16 odius
] 1R ' ® i (C o
. Vi L All holes ore 1 in. @,
Side View All holes are 1 in. 9. 13-3/7
The kdgerlings dpicled o these dravinge waro doveopad Oniversty o ‘% Crash-Tested Bridge Rails for Longitudinal Wood Decks
between the Midwest Roadiside Safety Facility of the Universily Nebraska é(ug
gabo:ato:yandthenégd,:ml Highway Administration Lincoln Pomaa Glulam Timber Rail with Curb September 1995 Sheet 2 of 2
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Genel'al Conﬁguratlon All units ore in millimeters bosed on o soft conversion from customory U.S. units.

Section A-A

See Roil Splice Detoil D.

Section B-B

A

v-ve-v

v

Deck-/ See Curb Splice Detoil E.-/

o] [

i
— == = = ailic

Refer to Sheet 2 for
Approoch Rail Tronsition.

v

Plan Front Elevation Back Elevation
Railing Details Steel Post Plate
. - 330
For stress—lominoted decks, omit interncl plote, post plotes, ond ASTM A722 steel bors. T AN Left rail plote shown
Sym. Sym. _7l6_ / Right rail plote is
121 spocer block obout obaut 203 19 :":a 192 opposite hond.
Glulom rail 171 / See note 3. & 16 ® bolt (typical) Bolts ond spiit rings 5! A
See note 2. 13 l / ) omitted for clority. | 25
ST ‘S | E—— 75ﬁ ! ® i ¥
267 T— e 115 > < E60 ~ ~76
=VAENd — ] ® ] 5T
Nominal 203 x 203 post | | I 1 £60
Curb See note 3. 140 x 140 x 6 H 19 @ bolt "?2 x ‘h52 x,‘g ! 76 x 102 x 13 piote 8 V1s2 l-76 x 76 x 9.5 ongle
813 © |1 Nominal 152 x 305 curp Plote washer ,:';‘,:\ | (2 eoch side)  Plote wagher WL [ 1978 o
Curb — ™ -  — 19 I——-—na———
~See Detoil C. G SHE=r==f3—32 ¢ bolt TL e *@' W < < <
Route to accept I 102 ® solit f bock glby cdby piby pdby
internal plote and T —/,- sphit rings or boc ¥ L33 | o7 e | s L9 | e g vow | o
nut/bor extenstion to back sheor plotes '
; ' : ; ' | CJ Intemal Steel Plat
AL 3 \~ Nominal 152 x 305 S | nem: ee ate
763 3 TATATATATA scupper, 914 long E’-_.]D 1 D o
\ .
T N\-16 @ ASTM A722 \ : 19 9 hole (ypica) oo
- steel bor (2 per post) I v l LA 1 ' N
fr———————1168 min, —————— See note 4. 76
279 — See Post Plote Detoil B. 152 ®
19 @ x 406 dome head dirve
spike ot t/2. For stress—lominoted 762
. - . deck: ly. by .
End View Front View ack_View ecks only. See obove note . !
1024 1024
(D] Rail Spice Details oo vt S Steel Spiice Plate [E] curb spice Detai
(2 eoch side)
Sym. (18 @ holes )
about ' 2 eoch side;
Post { ! Sym. 08 !
= \ h I f cbout 24 ® holes . o |
H T
l Spacer N l 1 | (4 each side) :
[roz-127+ |5 22 @ bolts [l y i |’\l -0 © (? @: o—-—¢
T (4 each side) il See Steel Splice 76 l 1
g I I N Plate Detoil, @—@—o ! © ® o ! \
Roil ] 1 | ] 19 @ bolt (typical)
1 1 115 H 267 Plan_ View
2 115 2 oo i n / i1l 855 ®o—o—o | @ ® @
ROACROIOROLO) O s e i i -+ 2 LT
Rail 1] |l 1 1" \ A 1] 85.5 T
e~~~ 635 76~ }—3 at 152—-1
6 mm moximum gap ' \_ t T {
szI ‘27j L 15 x 648 kerf ! 13 — ————G
Post : 51 on rail G for plote L =~
s 324——| |—102-|—127——l =51
I . .
Front View Plan View Side View

DESIGN

1.

This bridge roil wos successfully crash tested to the
requirements for Performonce Level 1 (PL-1), os outlined
in the 1989 AASHTO Guide Specificotions for Bridge
Railings. it is odoptable to longitudinat stress—lominoted,
spike~lominated, nail-laminated ond glued lominoted timber
decks which are 203 mm or greoter in actual thickness.

. Dimensions gnvan for glued lominoted timber roils ore

octual dimensions. The depth of the glulom timber rail
moy be increcsed to o maximum of 273 mm to cliow
for other stondord glulom sizes. In such coses, detoil
dimensions shall be modified accordingly.

. Dimensions for wood posts, curbs, and scuppers ore

given os nommol dimensions. Actual dimensions moy
be ¢ moximum of 13 mm less thon the stoted nominal
dimensions depending on matericl surfocing. Dimensions
for spacer block depth ore octuo! dimensions.

. The steel deck reinforcing bars shown on the drawings

ore 16 mm diometer ASTM A722 boars. Other bor
materiols ond/or diometers may be used provided that
eoch bor is designed for o moximum opplied lood of
35.6 kN. If the bor diameter is chonged, plote ond
deck holes must be modified accordingly.

. Curb ond rail splices shall be located so thot curb ond

roil members ore continuous over not less thon 2 posts.
Curb splices shcoll be locoted o minimum of 1.5 post
spacings owoy from rail splices. It is recommended thot
glulam roils be continuous over the bridge length.

MATERIALS

6.

Sown lumber ond glued laminated timber sholl comply
with the requirements of AASHTO M168 ond shali be

pressure treated with wood preservotive in accordonce
with AASHTO M133.

. The bndge rail shall be horizontally lominated glued

lominoted timber; visuolly groded Western Species
Combination No. 2 or visually graded Southern Pine
Combination No. 48. Other species ond grades of glued
lominated timber moy be used provided thot the minimum
tobuloted volues are not less thon the following:

Fb,,= 12.4 MPa £ = 12410 MPa

. Posts, curbs, scuppers, and spacer blocks moy be sown

lumber or glued lominated timber. When sawn lumber
is used, materiol shall be visually groded No. 1
Southern Pine or visually graded No. 1 Douglos Fir—
Lorch. Clued lominoted timber ond other species ond
grodes of sown lumber moy be used provided thot the
minimum tobulated volues are not less thon the
following:

fp= 9.3 MPa E = 10342 MPo

. Steel plotes ond shopes ssholl comply with the

requirements of ASTM A3

. Boits sholl comply with the requirements ASTM A307,

Grade 2 ond should preferably be dome heod timber
bolts. Bolts on troffic foce of rail sholl be dome head.

. Split rings sholl be monufoctured from SAE 1010 hot

rolled corbon steel. Sheor plotes sholi be molleabie iron
maonufactured according to ASTM A47, Grode 32510.

. All steel components and fasteners shall be goivanized

in accordonce with AASHTO M111 or AASHTO M232

or shall otherwise be provided with odequote corrosion
protection. Golvanizing of high—strength steel bars shall
follow the recommendations of the bor monufacturer so
as not to odversely offect the mechonical properties of
the steel. Galvanize steel P its ofter welding.

FABRICATION AND CONSTRUCTION

13.

14.

15.

To the extent possible, all wood shall be cut, drilled, and
completely fobricoted prior to pressure treotment with
preservotives. When field fobricotion of wood is

required or if wood is domaged, all cuts, bore holes, and
domoge shall be immediotely field treated with wood
preservotive in occordance with AASHTO M133.

Unless noted, mollecble iron woshers sholl be provided
under bolt heads and under nuts that ore in contoct
with wood. Woshers moy be omitted under heads

of dome—head timber bolts when the size ond strength
of the head is sufficient to develop connection strength
without wood crushing.

The tops of rail posts and the top of the rail splice plate
kerf sholl be seoled with roofing cement or otherwise
protected from direct exposure to weother.

Mbddgemlllnmdepmdmﬂwdrmmdevabped
and crash tested under a cooperative research agreement
between the Midwest Roadside Safety Facility of the University
of Nebragka-Lincoin and the USDA Forest Service, Forest
Products Laboratory.

University of
Nebraska
Lincoln

Crash-Tested Bridge Rails for Longitudinal Wood Decks

Glulam Timber Rail with Curb
AASHTO Performance Level 1

September 1995 Sheet 1 of 2
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Approach Rail Transition General Configuration

All units are in millimeters based on o soft conversion from customory U.S. units.

Transition Block

In oddition to the notes on Sheet 1, the following apply to
the opproach rail tronsition:

1. The opproach roil tronsition wos successfully crosh tested

L J L 4 16 ! a _1 to the requirements for Service Level 2 (SL-2), os out-
F 1905 ] 1257 [ 4 ot 476 T 4 sp ot 953 tined in NCHRP Report 230.
I E m , . S 686 —171— 2. Thrie beom ond thrie beom termina! connector shall be
b S——i* NN g 10 goge. W—beom/thrie beam tronsition ond w-—beom shall
k T T ; ® L] _._;_——]—r be 12 goge All sholl comply with the requirements of
1 1| 97 AASHTO M
See Tronsition Connection Detail G. ! | 3. W-beom ond thrie beom roil splice boits ond post bolts
24 ! - ==~ shall comply with AASHTO M180
lulom 1‘;”} d xe 2:,?' 813 Thrie beam terminal connector 784 W-beom/thrie beam transition : : 97 24 .
glulom brids Thrie beam / W-beom | p i |
{ ! 1
e . —— A— : ——Z - 7
[ o L3 x x L3 X H Extend opproach guardroil 25 @ hole (typicol)
¢ and provide croshworthy
t o o KON N ——C —‘_—l_l e.r;d terminol to meet \ {26 ll'l—2°3"“.*783‘ ;
T 70 )Y NS ;< ;¢ FC , " 75< HE S % L site sp requirements. _T___ i HH 78
t / i 686 1 L1 i £'s
¥ R R
Abutment | i 5 l—203 x 203 x 1829 timber post with 11 13 i
BN ¥ Ly g i I:' P 203 x 203 x 356 spacer block 76 "'l 356
l 1 i ith
203 x 203 x 1981 timber posts with ggg : ggg : 4:;9;:?:2:'!;;0:: v Depth of transition block is bosed on roil depth of 267 mm and
203 x 292 x 572 spocer blocks P dressed curb ond scupper (both 140 mm in height). If dimensions
of ony components increose, depth of transition block must be verified
203 x 203 x 1829 timber posts with 203 x 203 x 1829 timber posts with ond reduced 0s necessory.
x x 57 r block: x x spacer blocks
203 x 292 x 572 spacer blocks 203 x 203 x 572 block:
@ Transition Connection Details Curb Transition
21 9 hole (typicol)
\ 154~ | ot 476 4 51
1 Curb tronsition \ . . . e . T
L PJ bt \ /S-e Tronsition ht 3 Dimensional Explosion of Transition Connection
1 Picte Detml J. ,: ] Nominol 305 §—|-e-—e—
\ 1
Curb : ” l : i
Hr :: H i
ﬂz T TIIT AT i1 | I Glulom rail i 18 @ hole (typicol)
M I PR 11 Tt ] i See boring detail I 76~ |—3 ot 152_.|
\ Uil 1 Thetl 1l 1] ! o : N 4
N = ] e ¢ e O e e o ot e e o o —t 1 ]Nominol 152
Glulom rail } I {
. Thrie beom termincl connector 608
Plon View 2769

22 ¢ bolt (typ:ccl)
Tronsition plate connection See Detoil J for bolt spacing.
Plate is flush with top of ro:l\

Thrie beom
/ terminal connector
1

29
T 1 f O
U
o——F—0 Gl <1
IO ]
® —C ©1 1 @
- Py @"@I Transition block
VT p. See detail F.
See Tronsit @ ® o >
Block Detail F. Steel
LD -— N s T Za
TT 1T T T T TT
m @ i 1 I 11 1t 1l
1 1 H [} 1]
o ' e T bt | il 1.1 il LY
e T W W \
1
r--”--| foe e} l"':':"l See Curb Tronsition
e b el 1 Detoil H.
H I o I )
1] 1 H 16 @ bolt (typicol)
1 1 1l
1 TRET Deck
Ll 1l 19 ¢ bolt (typcol)
g v l
Side View

transition plate
See detoil J.

[1] Transition Glulam Rail Boring Detail

730
l——s at 89—-"1021'—203‘-'-83*
1L i LRI |IR] [} Tt ¥
I I
| 11
‘71% LI | ] LI [ [IR] L] 1]
[ [ [ i i / 11 l78
L1 |3 ] L1 i1 il 11 3
15x730ker'—/
’I
76! Js
ol T ® ® ®
267 & 4 ® —— @ 97
60] | —]
T @ ® @
1
1

All holes are 25 @.

Steel Transition Plate

704 f—3 ot 89—-1024—203—] (13
L HIH HIH HIH HH HIH HIM ]
T
725
' ¥
76 89
60 ® ® o 186
267 ® ®
60
® ® 194 ®
508
/ ®— 194
13 mm radius 194 ®
@__
All holes ore 25 o. 343

mbrldgerallirmdepuedonthesedmweredeveloped

and crash tested under a research agreement University of
between the Midwest Roadside Safety Facility of the University Nebraska
of Nebraska-Lincoln and the USDA Forest Service, Forest Lincoln

Products Laboratory.
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General Configuration

Plan_View

Section A—A

See Rail Splice Detail D.

All units ore in millimeters based on o soft conversion from customory U.S. units.

Section B-B

See Roil Detoil A

Front Elevation

Refer to Sheet 2 for
Approach Rail Tronsition.

Back Elevation

\See Steel Shoe Detail C.

DESIGN

1. This bridge roil wos successfully crash tested to the
requirements for Performance Level 1 (PL-1), as outlined
in the 1989 AASHTO Guide Specifications for Bridge
Roilings L |s cdoptoble lo longitudinol stress—lominoted,

, noil~lar d, ond glued lominated timber
decks which are 267 mm or greater in actual thickness.

2. Dimensions for the wood rail, post, ond spacer ore
octuol dimensions. Post dimensions correspond to the
stondord dressed dimensions for a nominal 203 x 254 mm
member that is surfaced on 4 sides (S4S).

3. The depth of the glulom timber roil moy be increcsed
to o moximum of 349 mm to ollow for stondord glulom
timber sizes. In such coses, detoil dimensions shall be
verified and modified occordingly.

4. The steel deck reinforcing bars shown on the drawings
ore 25 mm diometer ASTM A722 bors. Other bor moteriols
ond/or diometers may be used provided that each bar
is designed for o maximum opplied lood of 177.9 kN.
if the bor diometer is chonged, plote and deck holes
must be modified occordingly.

Railing Details

146
Glulam roil 171
See note 7-\ -241"{ 3

See Detail C.
Route to occept
internal plote ond
nut/bor extension,

25 ¢ ASTM A722 steel
bar (2 per post)

See note 4.

End View

191 x 241
wood post
See notes 2 ond 8.

50d common
wire noil

894

Sym.
obout

& /-16 ® bolt (typicol)

—&
165
4

[RERS VY

[EEESY,

See Shoe
Detait C.

|

L]

Internal Steel Plate

/-32 @ hole (typicol) ..1 !.. 25

V4 S

203

610

Front View

®
|
|
|
|
|

1 I
l—32 ¢ hole

203'l

Back View

-+
[=]
N
N
¥ k4

1024

[D] Rail Splice Details

Sym.
about

1

51

!—-127—-1'—-127—!

Rail

OOl

16 @
(2 eoch

Post\ R
|

Spacer

32 o bolts
(4 each side)

bolts
side)

~n-———6 mm moximum gap

Post

A

Side View

Plan View

| See Steel Splice
Plaote Detail.

15 x 750
kerf on rail §

85.5

85.5

Steel Splice Plate

Sym,

18 # hol
about 8 0les

(2 each side)

34 @ holes
(4 each side)

—@-—0—2eo

-]
®
®

—e
—®
— @

13

—194

Sym.
obout

Steel Shoe Details

38 x 19 stiffener

Side View

about

\Q-sz ® hole
10 ¢ hole

610

[ "-102

254

13 | |

51

I
wacrr

14

I
1
|
;
|
i
I
|
H

4

-7 772

Plon View

N11N38

11 N267 60

~-51 x 210 x 13 strop

E60
60" 356

E60) v

¥
76

T—::

191

25

End View

5. Rail sholl be locoted so roil members ore
continuous over not less than 4 posts. It is recom-—
mended thot the rail be continuous over the bridge
length.

MATERIALS

6. Sown lumber ond glued laminated timber sholl comply
with the requirements of AASHTO M168 ond sholi be
pressure treoted with wood preservotive in occordonce
with AASHTO M133.

7. The bridge rail shall be horizontally lominated glued
lominoted timber; visuolly groded Western Species
Combinotion No. 2 or visuolly graded Southern Pine
Combinotion No. 48, Other species ond grodes of
glued lominoted timber moy be used provided thot
the minimum tobulated volues ore not less thon the
following:

Foyy = 12.4 MPg
E = 12410 MPo

8. Posts ond spacer blocks moy be sown lumber or glued
lomincted timber. When sown lumber is used, moteriol
sholl be visuolly graded No. 1 Southern Pine or
visually groded No. 1 Douglas Fir-Larch. Glued
lominated timber ond other species and grodes of sown
lumber may be used provided thot the minimum tobu—
loted volues ore not less thon the following:

o= 9.3 MPg
E = 10342 Mpo

9. Steel plates ond shapes shail comply with the
requirements of ASTM A36.

10. Bolts sholl comply with the requirements ASTM A307,
Grode 2 ond should preferably be dome head timber
bolts. Bolts on troffic foce of rail sholl be dome head.

11. All steel components and fosteners shall be golvanized
in occordonce with AASHTO M111 or AASHTO M232
or sholl otherwise be provided with cdequote corrosion
protection. Golvonizing of high-strength steel bors sholl
follow the recommendotions of the bor monufocturer so
as not to adversely offect the mechomcol properties of
the steel. Galvonize steel ents ofter

FABRICATION AND CONSTRUCTION

12. Welding sholl be completed in accordance with the
requirements of the ANSI/AASHTO/AWS D1.5-88
Bridge Welding Code.

13. To the extent possible, all wood shall be cut, drilled, and
comple!el_y fabricated prior to pressure treatment with
preservotives. When field fobrication of wood is
required or if wood is domoged, oll cuts, bore holes,
ond domage sholl be immediotely field treoted with wood
preservotive in accordonce with AASHTO M133.

14. Unless noted, moliecble iron woshers sholl be provided
under bolt hecds ond under nuts that are in contact
with wood. Woshers moy be omitted under heads
of dome—heacd timber boits when the size ond strength
of the head is sufficient to develop connection strength
without wood crushing.

15. The tops of rail posts and the top of the roil splice
plote kerf sholl be sealed with roofing cement or
otherwise protected from direct exposure to weother.

muldoaralllngsdapmdmmmﬂsmdevdoped

and crash tested under a research agreement
between the Midwest Roadside Safety Facility of the University
of Nebraska-Lincoin and the USDA Forest Service, Forest
Products Laboratory.
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Approach Rail Transition General Configuration

All units ore in millimeters bosed on o soft conversion from customary U.S. units.

1 1 ! 3
[ 1905 T 1257 T 2 ot 953

g

+

1905 T

S

1805

-
| Post
% Spacer
-

; =R

K

171 x 343 glulom
bridge roil

See Transition Connection Detoil F.
Thrie beam terminal connector

784 W-beom/thrie beam tronsition W-beom 686
v

Extend opprooch guordrail

———

ond provide croshworthy

— 1

end terminal to meet
site specific requirements.

27N B

§ 1 i

L
Abutment —"]

PR —

U T

203 x 203 x 1981 timber post withJ

P P WP W W i

", T

NN f

1

03 x 203 x 1981 timber post with

2
203 x 203 x 572 spocer block 203 x 203 x 457 spacer block

l-20.'5 x 203 x 1829 timber posts with
203 x 203 x 356 spocer blocks

@ Steel Transition Plate

In oddition to the notes on Sheet 1, the following apply to

the approoch rail tronsition:

1. The approoch roil tronsition wos successfully crosh tested
to the requirements for Service Level 1 (SL-1), as out-
lined in NCHRP Report 230.

Thrie beom terminal connector shall be 10 goge.

Jis 2.
]

W-beom/thrie beam tronsition and w—-beam shall be

¥ ’1‘2188093. All sholl comply with the requirements AASHTO

3. W-beom ond thrie beam roil splice bolts and post bolts
shall comply with AASHTO M180.

70~ |102~-102-102+4—127——203—]
I HIH HIM HIH HIH HIH
789
¥ 1
7‘5 89 I
T° ® o— 186
95
343 ; ® ® 194 ®
95
L0 ® o— 1ge | 533
/ b ®
13 mm rodius
@.__
All holes ore 25 @. 343

Transition Connection Details

See Tronsition 2
Plate Detoil E. "

1)
T i
1l

|
T
Il

7

\- Glulom rail

Plan View

Tronsition plate connection
Plote is flush with top of rail:\

22 o bolt (typical)
/ See Detail £ for bolt spocing.
7
©

?

ng
I 1 [ ]
® O, ®
t O] = ® 1 ®
O——o—0—o < (
[ ——————
&@ ®—; )
) © 1
\-See Tronsition
Block Detoil G.
=
@ ® =1l
S ”—
Deck L
T
Side View

1
-\Eaﬁe beom terminal connector

L~ Thrie beam

terminal connector

3 Dimensional Explosion of Transition Connection

Glulom Rail

/i

X

ANANNARNANNY

AN\

Tronsition Block
See detoil G.

See Boring Detoil H.

Steel Transition Plate
See detail E.

@ Transition Block

o 171—]
686 37
T | -~
| (C] A | I
194 i ] e7
! g | nat
i Il
25 ¢ holes—/
25 f—203—-83+
T TT ¥
T [N} [ 78
L1 L v {15
TT TT T
[} [ 78
L1 i1 §
76+ 356

Transition Glulam Rail Boring Detail

794

‘ |—1oz+1oz-|—1oz-t—-127-'——203—l-l-83-
/

15 x 794 kerf-/

78

T
!
1
l
1
1

TT
[
L1
TT
i
1.1

T
75{ ] 5‘9
e e |

I " 97

343 S 1901 @— @ @__*.

1
| 9‘7

|

All holes ore 25 @.

The bridge rallings depicted on these drawings were developed
and crash tested under a research agreement
between the Midwest Roadiside Safety Facility of the University
of Nebraska-Lincoln and the USDA Forest Service, Forest
Products Laboratory.

University of
Nebraska
Lincoln
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General Configuration

{——’A

Thrie beam

All units ore in millimeters bosed on o soft conversion from customory U.S. units.

Section A—A

Thrie becm\

A7

ISee Rail Detail A.

Section B—B

v 2

Deck : A

3 .

. o

[ L

!r 1905 -+

L5

1905 t

Plan View

1905———&[_—1

Front Flevation

Refer to Sheet 2 for

Approach Rail Transition.

Back Elevation

Railing Details

For stress—laminoted decks, omit internal plote ond ASTM A722 steel bars.

Sym.
acbout
T See Spocer Detoil F. Thrie beom ’0“‘\ ? Spacer
T l 16 @ button head i /
(‘ I/ bolts with recessed nuts (2) T
Y ] -
q e e l 'S <
784 M ‘.
=16 8 x 51 hex bolts I
I (4 per post)
See Detoil C. Route to [
accept internal plote | . ' e P
ond nut/bor extension. See Post Detail E. I ost
HtHTHIHTHTIHTIHTA: l-See Roilpost ° i ° o
76 Connection Detoil 8.
H
H - I 25 o ASTM A722 steel | | Y ! ‘\_ !
1168 min. 1 g:; (r:‘::tzerz.pos') 203-; 32 @ hole See Bearing Plate Detail D.
End View Front View Back View

Rail Post Connection

Note: 25 # steel bars omitted for clarity.

Steel

bearing plote
See detail D.

N P

<

p

R

Bore deck 51 @ x 25J
deep to occept bolt heods.

End View

\-22 ® x 76 ASTM A325
bolts welded to beoring plate
ot heods (4 per post).

Provide odequote thread length.

D]

Internal Steel Plate

Steel Bearing Plate

[E] W150 x 22 Steel Post

W150 x 22 Steel Spacer

DESIGN

1.

This bridge roil wos successfully crosh tested to the
requirements for Performance Level 1 {PL—1), os outlined
in the 1989 AASHTO Guide Specifications for Bridge
Roilings. It is adoptoble to longitudinal stress—lominated,
spike~lominated, nail-laominoted ond glued lominoted timber
decks which ore 267 mm or grecter in octual thickness.

The steel deck reinforcing bors shown on the drowings
ore 25 mm diometer ASTM A722 bars. Other bar
materiols ond/or diometers moy be used provided thot
eoch bor is designed for o moximum opplied lood of
195.7 kN. If the bor diometer is chonged, plote ond
deck holes must be modified accordingly.

MATERIALS

3.

The bridge roil shoil be 10 goge thrie ‘beom. Unless
noted, oll roil, rail splice and post bolts shall comply
with the requirements of AASHTO M180.

Steel plotes ond shopes sholl comply with the
requirements of ASTM A36.

All steel components and fosteners sholl be galvonized
in occordance with AASHTO M111 or AASHTO M232

or sholl otherwise be provided with odequote corrosion
protection. Galvonizing of high—strength steel bars shall
follow the recommendations of the bar monufocturer so
as not to odversely offect the mechonical properties of
the steel. Golvanize steel components after welding.

FABRICATION AND CONSTRUCTION

6.

Welding shall be completed in accordonce with the
requirements of the ANSI/AASHTO/AWS D1.5-88
Bridge Welding Code.

To the extent possible, all wood shall be cut, drilled, and
completely fobricated prior to pressure treatment with
preservotives. When field fobricotion of wood is

required or if wood is domoged, oll cuts, bore holes, ond
domage sholl be immediotely field treoted with wood
preservotive in occordonce with AASHTO M133.

Washers shall be provided under hex boilt nuts.

Products Laboratory.

AASHTO Performance Level 1

Sym. Holes in long flange only.
Sym. ob&ut
(2 2:0;, 2?;:3 obout All holes are 18 o.
¢ ~ |-32 108
(1 zcgch‘ s?gs ! 4| I-—19 (2 1e8°‘;| y;?;eei .t \<\'1% (optionat) s s
/——29 ® hole (typicol) 'i |..25 é} ‘B A 203 about obout
L *je © '
G{ ® 267 l i 127 927 342 L £60 a2 32 y l
3 186
? » @ —L 25 @ holes with— .. l / _f140 ol 237
| 32 mm vertical 8 76{ | / . 1
510 610 siots (2 eoch side) A 562 j:_ s
] l @ ‘27-3— t l, 27 oue
( IR [ ] { H I H ] ] "0 x 138 .
oz Frozd Fise—] . sl enes o
Front View Side View Rail Side Post Side Side View
The bricge rallngs depicted on these crawings were developed Crash-Tested Bridge Rails for Longitudinal Wood Decks
and crash tested under a research agreement University of
between the Midwest Roadside Safety Facility of the University Nebraska .
of Nebraska-Lincoln and the USDA Forest Service, Forest Lincoln Steel Rail

September 1995

Sheet 1 of 2
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Approach Rail Transition General Configuration

Al units ore in millimeters bosed on o soft conversion from customary U.S. units.

1905 1257 } 2 ot 953 1905 } 1905 |
l | l Post
. % % % % Spccer
3 ] -
i 1 1 L 1 I __—?
Thrie beamn m"\ [784 W-beom/thrie beam tronsition W-beom 686
e ) (] ')__‘\—-‘\l e ! bl | Extend opprooch guordrail ond
) ) 3 ! i . | ry i o provide croshworthy end terminol
1 N to meet site specific requirements,
{ o - I T W W S I M W I

Abutment

203 x 203 x 1981 timber post with
203 x 203 x 572 spocer block

203 x 203 x 1981 timber post with
203 x 203 x 435 spocer block

T

203 x 203 x 1829 timber posts withJ
203 x 203 x 356 spocer blocks

In oddition to the notes on Sheet 1, the following apply to
the opprooch roil tronsition:

1. The opprooch rail tronsiti fully crosh tested
to the requirements for Servuce Level 1 (SL-1), os out~-
lined in NCHRP Report 230.

2. Thrie beom ond thrie beom terminol connector sholl be
10 goge. W—beom/thrie beom tronsition ond w~beom shall
be 12 go%e All sholl comply with the requirements of
AASHTO M

3. W-beom ond thrie beom roil splice bolts ond post boits
sholl comply with AASHTO M180.

ﬂlebrldgeralllnosdeplctedonmesedrmmdmloped
research agreement

of Nebraska-Lincoin and the USDA Forest Service, Forest
Products Laboratory.

University of
Nebraska
Lincoln

Crash-Tested Bridge Rails for Longitudinal Wood Decks

Steel Rail
AASHTO Performance Level 1

September 1995 Sheet 2 of 2

21



Genera] Conﬁguratlon All units ore in millimeters based on a soft conversion from customory U.S. units. DESIGN
1. This bridge roil was successfully crash tested to the
requirements for Performonce Level 2 (PL-2), os outlined
. . in the 1989 AASHTO Guide Specificotions for Bridge
Section A-A See Roil Section B-B Roilings. 1t is odaptable to longitudinol stress—lominated,
. ee Roil Detail A, Steel ch | spli spike—laminoted, noil-lominated, ond glued lominated timber
A A l Thrie becm-! /- Steel chonnel / “r/.. eel channel splice decks which are 267 mm or greater ?n actual thickness.
Weori f .
eoring surfoce Thrie beom roil Deck = ; i N ! 2. Steel deck reinforcing bors shall be 25 mm diometer ASTM
/ = : - = ! A722 bors.
: : = = i A A - MATERIALS

. . {

The bridge roil shall be 10 goge thrie beom. Uniess

{ 3.

T’ Lsteel chonnel 4 ";' i

= 1905 T 1905 t 1905 |
L5 g1
Plan

Front Elevation

Refer to Sheets 3 ond 4
for Approach Roil Tronsition.

Back Elevation

noted, oll rail, roil splice ond ?ost bolts shall comply
with the requirements of AASHTO M180.

4. Steel plates ond shapes shail comply with the
requirements of ASTM A36.

5. Al steel components ond fosteners shali be golvonized in
accordance with AASHTO M111 or AASHTO M232 or
sholl otherwise be provided with odequote corrosion
protection. Golvonizing of high-strength steel bars shali
follow the recommendotions of the bor monufocturer so

Railing Details

See Chonnel Connection Thrie

Details | ond L.

Steel channel

See Spocer Detail F.

16 9 button heod
bolts with recessed
nuts

rSee Detail C.
Route to occept plote
and nut/bor extension.

16 @ x 51 hex bolts
(4 per post)

\-See Post Detail E.

51 mm weoaring surfoce
B " &

763,
T 44— See Roail Post

I Connection Detoil B.
1168 min.———-————*"

Fnd View

25 @ ASTM A722 steel
bor {2 per post)
See note 2.

For stress—laominoted decks, omit internol plote ond ASTM A722 steel bors.

Sym,
obout Chonnel splice plote
beom roil
\ mm gop /Stee! chonnel
r i 1
1
.i -+ Spocer
j
‘|
|
= ——-
Post
I b
L N ] L i
= v - M [ 3 v v
® i o ]
| \
T Gee X
203+ 32 ¢ hole See Bearing Plate Detail D.
|
Front View Back View

Rail Post Connection Detail

Note: 25 @ steel bars omitted for clarity.

Stee! beoring plate
See detoit D.

os not to odversely offect the mechonicol properties of
the steel. Golvonize steel components aofter welding.

FABRICATION AND CONSTRUCTION

6. Welding sholl be completed in occordonce with the
requirements of the ANSI/AASHTO/AWS D1.5-88 Bridge
Welding Code.

7. To the extent possible, oll wood sholl be cut, drilled, ond
completely fobricated prior to pressure treatment with
preservotives. When field fobricotion of wood is
required or if wood is domaged, oll cuts, bore holes, ond
domoge sholl be immediotely field treoted with wood
preservotive in occordance with AASHTO M133.

e\ mpr—

8. Woshers sholl be used in combinotion with hex heod nuts.

P

i

LNN RN RN

Bore deck 51 ¢ x 2:‘:J
deep to occept bolt heads.

End View

\22 ® x 76 in. ASTM A325
bolts weided to bearing plote
ot heods (4 per post).

Provide adequote threocd iength.

Internal Steel Plate

29 ¢ hole
{1 each side)

@ Steel Bearing Plate

24 ¢ holes ym.
(2 eoch side) about

/—-29 @ hole (typicol) 4 k25 é ) !
d K e ©
e 267 '
203 ® l ]
® ., e
L
1
610 610
|
T

i—‘IOZ.—II 'l—'102—i

W150 x 22 Post

Sym. Holes in long flange only.
about
3
32 105
£
18 @ holes—yt-4 }— \<\ .
S 1\ (optionat)
(2 eoch side) \Nie T 3
203
*
927 352 6
25 @ holes with~\L_tL. l / _[140
32 mm verticol_\g 8 76] /
slots (2 each side) [Z.iiY 5
8 @ 127] 1I7
Tt
Front View Side View

L—10 x 138 steel
stiffeners with 13 mm
coped corners

E60

W150 x 22 Spacer

All holes cre 18 9.

Sym, Sym,
ob)g:t ob)g:t T
- =~ 30
32 4 2 || 0
. T
oo '
587 e 194 !
o _— | || 203
olle ;
Rail _Side Post Side Side View

The bridge railings depicted on these drawings were developed
and crash tested under a cooperative research agreement
between the Midwest Roadside Safety Facility of the University
of Nebraska-Lincoln, the USDA Forest Service, Forest Products
Laboratory and the Federal Highway Administration.

University of
Nebraska
Lincoln

Crash Tested Bridge Rails for Longitudinal Wood Decks

Steel Rail
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@ Steel Channel Details  ai units are in milimeters bosed on o soft conversion from customary U.S. units. lEl End Plate Connection Detail
Type A: Interior Segments c200 x 17 chonnel: Al holes are 19 @ with 27 siots. . s
¢ ¢ -6 £60
3 3 ¢ X ~ 10 / ¢ 6
-1 32 —l 51 ...l 51 321'— E '|— {
'-64 ] ' G4t~ e
ol | Fm wll Fm | {}ee F ® © @
SUAEEEEEEEEEEEESS e 1—4-& ——————————————————————————————— i S § S ==H Channel ' L3
= B S A Cross Section @ | @ ,
i 1902 1905 interior spocing (typicol) ! I asgo.:_l 4 ! Weld Schematic: attochment to channel
i linfinlbuisininininiuintnininininiiniisininie i intininiuiuinbniniuisinininisinininisinisisisinininisininisin [ | FE=———————— i T- | I I End View
. . 30*1 B r End plote is welded to chonnel.
Type B: Exterior Segments at Bridge Ends €200 x 17 chonnel; Al holes are 19 8 with 27 slots. N Flzr\J | See End Plote Detoil K.
Plan View
¢ ..(li j- J st
| Fg’f |:51 l:sa | 102 ¢
- 1 102 | 102 54
*® :-Ig: ————————————————————————————— :l—%;—-————-————-——-—-—-——-——-——-———-————-—j;!Ll ———————————————— C——— : ii-— Fs’late welded to channel end. . . I'_51+51+5‘—"
P. ' ee End Plote Connection Detail H. I SONENRNS S SN SR S
i == ed Ko R DO, pd lnd . /
e e e e e e e A—— + 4
i 1902 1905 interior spacing (typicol) | % | ¢
me e p—— = |
Side View
m Channel Connection Details Steel Splice Plate Steel End Plate
H - Sym,
c Section C~C Sym. obout  _ 27 g hole with
r about ?l. [ 38 mm stots -”-—8 Sym.
16 @ button—heod ] about
or carrioge bolts (4) R | N /-Chonnel i :TG_ 18 @ hole (typicol) (i_
3 See Channel Detoil G. p. i - ® ® @ @ ' @ \ i 10
Egte s X . T ® 3 152 | i : | ylas
n M. Angle
16 ® hex heod bolts (2) ? & ® ! ® D 67 243 ® @ ﬂ—'—
Thrie beam. @l j ! l | ]
4 16 @ x 38 bolt (typical) 330 I-—51——i
t | ) 216
C I——s4—-l——51~i
End View Side View Plan View
Channel Splice Connection Details [M] steel Angle
Section D-D  sym. 89 x 89 x 7.9 mm ongle
D about 16 (o x 51 bon§ oi{,’.’,‘;
2 eoch side 4
16 tton heod l . . .
or cor:o:: bolts e(%) \ See Splice Plote Detoil J. Splice plote I Chonnel \ l 118 ———118—o t__51 _I
—\ ] ]
: See Chonnel Detoil G. - { ‘l H t 18 ® hole with t 18 ¢ hole T"
. 1N ? (“'3 :: ® ® { 85 i V" 34 mm siots g i @//-(M’ic"') j:_
et yeiees) 6 mm gon”] [ Angle ooloo ) ] ® | (typical) ) ® |
16 @ hex heod bolts (2) ] i L | | L ! |
60 60
Thrie beom ! / _l 6 mm gop -1 —-1—-30 "I —1'30
16 @ x 38 bolts:
(2 each side) ¢ ¢
D Plon View End View ide View
End View Side View Plan_View
OF TRAN,

The bridge railings depicted on these drawings were developed
and crash tested under a cooperative ressarch agreement
between the Midwest Roadside Safety Facility of the University
of Nebraska-Lincoln, the USDA Forest Service, Forest Products
Laboratory and the Federal Highway Administration.
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Approach Rail Transition General Configuration

See Transition Detail N.
Type D chonnel
Type £ channel

Type E chonnel
Type B chonnel-\ Type C channel

All units ore in millimeters baosed on o
soft conversion from customory U.S. units.

@ Transition Detail

See plote—to—plote connection, Detoil W.
16 @ hex bolts, nuts and washers
3 per connection)

Type D chonnel
/- See Detail Y. /-Type £ chonnel

In addition to the notes on Sheet 1, the following opply to
the approoch roil transition:

1.

The opproach rail tronsition wos successfully crosh tested
to the requirements for Service Leve! 1 (SL~1), os out—
lined in NCHRP Report 230.

. ] I { :F { See Detoil Z 2. Thrie beam ond thrie beom terminal connector sholl be
[ i35 A 2E] J ——= == FFo—m = —r~ 10 goge. W~beom/thrie beom tronsition ond w-beom shall
= va 7 - 1 _— b4 — LR be 12 gage. All sholl comply with the requirements of
Post 1 Post 2 10 gouge thrie beom - L) ®, AASHTO M180.
Spocer 1 Spocer 2 i . "'j152 o= ok oo odca
W-beam/thrie beam transition == \ 3. th'eam onld tha‘e Ay:sc‘;norml gghce bolts ond post bolits
1 5 ol 4 sholl comply wil
f 1905 1257 oF ot 953 1905 Type C channel Type E channel
L - - = o See Detail X. See Detoil Z.
: : . . : - e = : Thrie beom omitted for clority.
H ﬂ See Chonnel Connection Detoil V.
: . Top of post 1 is 51 mm
{ . . . . J Extend opproach hguo;groil J See Chonnel Connection Detoil S. lower than post 2.
L, ond provide crashworthy | = &Ee===== E o
end terminol to meet 2 i Ay A T i 8 i |
site specific requirements. l I
T ollo olle ono
W150x22 x 2134 steel posts with T T T T See Spocer 1 Detoil 0.— See Spacer 2 Detail P.—~ o
W150x22 x 563 steel spacers W150x13 x 1981 steel post with olio oue
Wi150x13 x 356 steel spocer Pttt
- —H—
@ W150 x 22 Spacer1 See Post 1 Detoil Q.— See Post 2 Detoil R.~
) Sym. Sym. )
about about r i PR P
¢
32+ = 32+ E" Deck
b s ~u— !
\ 76 i N
186 79
oo el
[Q] wis0x22Post 1 [R] w1s0x22 Post 2
562 /-19 @ hole (typicol) 194 254
® / I -
ele
Sym. Holes in one flange only. Sym. Holes in one flonge only.
obout about
Q
32 L ': 30 » L I: 30
Rail Side Post Side Side View 1r oo -‘i] H 60 Bl “1 H
o | o]
! 181 %18 o note ! 130 P18 0 hote
E W150 x 22 Spacer 2 . ! (typicat) , olie i (typicot)
Sym. Sym. olle | !
cbout about i i
i 254 i
32 ~ 32 ~ 254 . .
] \ , (1)2 2134 ! 2134 ® !
186 L 54 ® I 190 noe !
o' e\~-19 ® hole || ! (typical) !
) i | (typical) | [
__\/'\_._ _.+._ - AN _.\/\_-_
562 /-19 @ hole (typical) 194 254 '| C 'I j
oid oo “L ! T | T |
Front View Side View Front View Side View
Rail_Side Post Side Side View
“‘of’m,w C . . . .
The rkigo aings depicted on heso rawings war devlaped Universit of R rash-Tested Bridge Rails for Longitudinal Wood Decks
and crash tested under a cooperative research agreement Nmt‘)/er kW § 3
between the Midwest Roadside Safety Facility of the University lebraska A Ug -
aboraiony and e Fodaral Highway Adminiat ool P Steel R September 1995 Sheet 3 of 4
Administration. ember eet 30
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16 @ x 38 button heod
boits or corriage bolts(4)

g30

16 @ button head boits —
with recessed nuts (2)

s

T A Y

f

~

Bt See Chonnel Detail 2.

- Steel ongles (both sides)
See Angle Detail M.

16 @ hex heod boits (2)

| H—16 @ hex heod bolts (4)
. l -—41+—-See Post 1 Detoil Q.

Thrie tm:lrr\J

lSpm:(sr 1

See Detoil 0. L
E

@ Channel Connection at Post1 All units are in millimeters based on o soft conversion from customary U.S. units.

Section E—E

Type € chonnel-\

1 |

chonnel chonnel

Wk e

Type E chonnel

L

v

Type D chonnel-/

Type C chonnel

216 mm Steel End Plate

1l 9o

\-18 hole (typicol)

Weld Schemctic: ottochment to chonnel

219 mm Steel End Plate

Sym.
about

-1 I-m 21:9 -1 I—-lo
e T eoa| IF
1 ]

\-18 # hole (typical)

b6 /3-9-4:50 T—s
‘-6
1 ¥
® @ @ @ ® @ ¢
E.ﬁ _‘E

Weld Schematic: attachment to chonnel

16 ¢ x 38 button heod
bolts or carrioge bolts(4)

g30
—

16 @ button heod bolts —]
with recessed nuts (2)

B[] See Chonnel Detoil Z.

- Steel ongles (both sides)
See Angle Detoil M.

H~16 @ hex heod bolts (2)

H-16 @ hex heod bolts (4)

H—See Post 2 Detoil R.

End View

3 Spacer 2
Thrie bech S%e Detail P.

-

Type E chonnel

Type D
channet

Side View

Type E chonnel

L

\-Type D chonnel

Plan View

End View Side View Plon View
Channel Connection at Post 2 Plate Connection Details
Section F—F

ai

Typical Welded Connection

L ~16 x 51 hex boits
(3 per connection)

Piote welded
to channel (typicol)

-

Typical Bolted Connection

Type C - C200 x 17 Steel Channel

i
T

w

S

Type D - C200 x 17 Steel Channel

IN- Ends of chonnel ore cut
ond removed.

32~ |- 219 mm End Plote, Detail U,
is welded to eoch end of the
chonnel,

For clarity, plotes are not shown.

10-]-/

Ends of channel ore cut
ond removed.

216 mm End Picte, Detoil T,
is welded to each end of the
channel.

For clority, plotes ore not shown.

Type E - C200 x 17 Steel Channel
Sy obout Section G-G
G
—— 1 ovout
® : ® |
(=) i ] \-216<mm End Plote, "i }"30
————— 'i"——"—_ 2:::?!” et;dlso'w::l‘ie‘::h?nnel. | ; | i l
JU | N |
10 324 !
51| L

All holes ore 19 @
with 27 mm slots.

The bridge railings depicted on these drawings were developed

0 DERq
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g
b
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Crash-Tested Bridge Rails for Longitudinal Wood Decks

and crash tested under a cooperative research agreement University of

between the Midwest Roadside Safety Facility of the University Nebraska v{,

of Nebraska-Lincoin, the USDA Forest Service, Forest Products Lincoln %%mw&* Steel Rail
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: DESIGN
General Conﬁguratlon All units are in millimeters based on o soft conversion from customory U.S. units.

1. This bridge roil was successfully crosh tested to the
. . requirements for Test Level 4 (TL—4), os outlined in
Section A-A Section B—B NCHRP Report 350. In oddition, the roil meets crosh
test requirements for Performance Level 2 (PL-2), os
outlined in the 1989 AASHTO Guide Specifications for
Bridge Railings. It is odoptoble to longitudinal stress—

See Roil Splice Detail D. See Rail Detoail A.

{——— A
Weoring Surface

) ® EER ° lominated, spike—laminoted, nail-lominoted ond glued

Glulom roil-\ 2 e € SOBYOY ® lominated timber decks which ore 267 mm or greoter
e e S, CERERIER 53 SONRSPAR Y ‘ - Scupper 3 | 5 ) ; ) in octuol thickness.
[ L"“ﬁ L L4 r—'—"""j

Sl T * . S, ‘?J o r/ T T = T T 0 ] ol l‘: ! ° T T T ] MRS = 2. Dimensions given for giued lominated timber rails cre
H - T '_}_ L . s B . T - . T -E octual dimensions. The depth of the glulom timber rail
: T : : T : + =1 =T 1‘ Deck / * #—@ = LEU = o = @ I may be increosed to o moximum of 349 mm to allow
vvrv—Vvvry vrvr—vvy v vVr—vv vvv—vvv Vv vV vvr—Vvvv vvVVv—vvv v vV for other stondord glulom timber sizes. In such coses

NI pos‘;NL CSpc:cer N \Curb M] See Curb Splice Detail E./ detoil dimensions sholl be verified ond modified occordingly.

1905 T 1905 1= Refer to Sheet 2 for

Approoch Rail Transition. 3. Dimensions for wood posts, curbs, and scuppers ore

given as nominal dimensions. Actucl dimensions moy

be a maximum of 13 mm less thon the stoled

. . nominol dimensions depending on material surfacing.
Plan Front Elevation Back Elevation Dimensions for spacer block depth ore octucl dimensions.

4. Steel deck reinforcing bors sholl be 16 mm diometer ASTM

A722 bors.

Ralllng Details Steel Post Plate S. Curb ond roil splices sholl be locoted so thot curb ond

roil members ore continuous over not less thon 2 posts.

For stress—lominoted decks, omit internal piote, post plotes, and ASTM A722 steel bors. Curb_splices sholl be loccted o minimum of 1.5 post
330 spocings oway from rail splices. It is recommended that
. glulom rails be continuous over the bridge length.
Sym. Sym. LN Left roil plate shown.
121 spocer block Obé’“( °b$-h‘t 19 _75 I z;gp’gsi;:"hg‘:ée is MATERIALS
. See note 3. PR ﬁl:a .
SGW'O": '02“ 171 16 @ bolt (typical) Eﬂgaegn?orspc‘:llzrangs 203 51 152 6. Sown lumber and glued lominoted timber shall comply
ee note 2. 13 | ) | ‘ Y l A l with the requirements of AASHTO M168 and sholl be
] —] T 89 6 1 I @ 1 25 pressure treoted with wood preservotive in occordonce
L= i | f 1 T with AASHTO M133.
343 T 165 > & g
1 = ====b’ X ] 1 @ \g E60 ™ 76 7. The bridge roil shall be horizontally lominated glued
Nominol 203 x 254 post | 1 I | 1 8 ¥76 lominoted timber; visuolly graded Western Species
Curb See note 3. 140 x 140 x 6 l 19 8 bolt 152 x 152 x & ! 76 x 102 x 13 plate Combinotion No. 2 or visuolly groded Southern Pine
r51 mm ¢ . plote wosher with ! (3 eoch side) plate wosher with | with 19 @ hole E60 5 Visa 76 x 76 x 9.5 angl Combinotion No. 48. Other species and grodes of glued
wearing surface 889 | —1——Nominal 152 x 305 curb 35 ¢ hole | g 35 ¢ hole . n - x x 9.9 ongle lominated timber may be used provided that the
_See Detgil ¢ Curb P F ;“‘I?"".”"f tobuloted volues ore not less than the
Rt eeept | & S rof)-32 0 bolt % B @I oo } 19 f—178—] TS 2.4 MPa £ = 12410 MPo
internol plote and [.1,:.1 f_—107 @ split rings or back f}}:] q::} E:,U {::F} E:g} f:ﬁ:] Oy
nut/bor extension. A to bock sheor plotes H W i I i i i ' { 8. Ploz::, curbs.‘ szu;;per_s. {Jréd t.spc';c:er bvlcsr::ks may l:e st;“m
il T “d . ] pdbq pdlg pdbq \ by pdbq b B [ l ) lumber or glued lominated timber. en sown lumber
Y Nominal 203 x 305 L o O 0 C lntemal Stee| Plate is used, moteriol shall be visuolly groded No. 1
H+H+HFH R FH+H £ #4 F3 #5 scupper, 1219 mm long Woe ‘ (o1 H E Southern Pine or visually groded No. 1 Douglos Fir—
78-’ § 1 il ' Larch. Glued lominoted timber ond other species ond
K LY 1 hok i f lumb i hot th
1 N16 o astu w22 ' - (198 ole Copiead glns T 1 e e
I i steel bar (2 per post) ) ! v Yy | L AN 1 following:
1168 min, See note 4. 152 | 19 @ hole 279~ See Post Plote Detoil B. 182 ® s F, = 9.3 MPo £ = 10342 MPo
152 203 ! 19 @ x 406 dome heod drive 9. Steel plotes ond shopes shall comply with the
“ spike ot t/2. For stress—lominoted requirements of ASTM A36.
decks only. See cbove note. . )
. . . . 762 10. Bolts sholl comply with the requirements ASTM A307,
Ltng View Back Vi -
End View Front View Back_View Grode 2 ond should prefercbly be dome heod timber
i‘ ‘{ l" ‘i bolts. Bolts on troffic foce of rail shall be dome head.
102 102

11, Split rings sholl be monufactured from SAE 1010 hot

rolled corbon steel. Sheor plotes shall be molleable iron
manufactured occording to ASTM A47, Grade 32510.

12. All steel components and fosteners sholl be golvonized

@ Rail Splice Details (2 S P cmeut Steel Splice Plate @ Curb Splice Detail
¢ in occordonce with AASHTO M111 or AASHTO M232

Sym. or sholl otherwise be provided with odequote corrosion
about Post i 1l Sg'm.t (128 [ h:le§d ) r, 608 protection. Golvonizing of high—strength steel bars shall
¢ ' obou eoch sige ) follow the recommendotions of the bar monufacturer so

l | 1 340 hole§ i os not to odversely offect the mechonicaol properties of
! :: :: (4 eoch side) the steel. Golvanize steel components ofter welding.
N J——
1 — — —
}"‘27“‘1"‘27—‘| s Spocer I ! OO) ® & FABRICATION AND CONSTRUCTION
I l I ! I
89 32 ¢ bolts — o
Roil | (4 each side) \ H H See Steel Splice ® ®
1l 1 Plote Detoil.
1]
. th H .. ,ﬁ_
1] I
a] i |
' Ll L 1 1 1
e 1] 13 m T (\'
H B {
1 11 1

Rail 851-5

€ mm maximum gop L \ 737 %
E—127I?27J =51 15 x 750 3 i v v without wood crushing.

|
Post | kerf on roil G C T -t . .
A/ 375 i '——127—-1—-127—-; '—51 Side View 15. The tops of rail posts ond the top of the rail splice plote
kerf sholl be seoled with roofing cement or otherwise

Front View Plan View protected from direct exposure to weother.

@ —=|

o]
@0

completely fabricated prior to pressure treotment with

19 @ bolt (typical) preservotives. When field fabricotion of wood is

required or if wood is damaged, all cuts, bore holes, and
domoge sholl be immediotely field treoted with wood
preservative in occordonce with AASHTO M133.

¥ A\ N 13. To the extent possible, oll wood shall be cut, drilled, ond

85.5 : ®

@ — 0

® ®
‘ l 343 Plan_View
@ ®
| I

l

&
8 SR R SN Bp— )

- 14. Unless noted, malleoble iron washers shall be provided
76 }°—‘3 ot 152"’1 under bolt heads ond under nuts thot are in contoct
with wood. Woshers may be omitted under heads
— - — of dome—heod timber bolts when the size ond strength
} of the heod is sufficient to develop connection strength

H
ti i
1L £
T T
1 t
11 |

&

The o aling deictd on these crving waro dovlood Universiy o 1%"; Crash Tested Bridge Rails for Longitudinal Wood Decks
between the Midwest Roadside Safety Facility of the University Nebraska s ~5
of Nebraska-Lincoln, the USDA Forest Service, Forest Products Lincoln Ko, Glulam Timber Rail with Curb

Laboratory and the Federal Highway Administration. e NCHRP 350 Test Level 4 September 1995 Sheet 1 of 2




ApprOaCh Rai' Transition Genera’ Conﬁguration All units ore in millimeters bosed on o soft conversion from customary U.S. units.

F 1905 —1257— 4 ot 476 - 4 sp ot 953 -
5 X I T |
[ AN N — -
I ] NN ﬁ
L) —— T 1 T T 1
See Tronsition Connection Detail G.
17! * 3"‘.3 889 from deck Thrie beam termincl connector W-beom/thrie beom tronsition
glulom bridge roil
Thrie beom
AL
s ¥ ) ¥ x Extend opprooch quardroil
o — ¥ T ¥ " ond provide crashworthy
. L end terminal to meet
¢ I® o] T D 0 D 0 site specific requirements.
— T 1 R - S I —
$ ! P2 S I Less
P
Deck-/ i —203 x 203 x 1829 timber post with
I
Abutment L ] ] } ] . 203 x 203 x 356 spocer block
g - Lpd

I—20:5 x 203 x 1829 timber post with
203 x 203 x 457 spocer block

203 x 203 x 1981 timber posts with]

203 x 292 x 572 spocer blocks

203 x 203 x 1829 timber posts with 203 x 203 x 1829 timber posts with
203 x 292 x 572 spocer blocks 203 x 203 x 572 spocer blocks

Curb Transition Block

686 17 1—
[
T T
1 L | i
| ® I o
191 : 1l g7
1
, s e
L P Eodpg-t
25 ¢ hole (typicol)-/
£25 —203—-}-83-|
TT TT ¥
T 1t 1t 78
14 L LS
TT TT 7
1t 1 78
14 14

76~] p——356

Depth of tronsition block is bosed on roil depth of 267 mm ond
dressed curb ond scupper (140 ond 191 mm in height, respectively).
it dimensions of ony components increase, depth of transition block
must be verified ond reduced os necessory.

In oddition to the notes on Sheet 1, the following cpply to
the opproach rail tronsition:

1. The opproach roil tronsition wos successfully crosh tested
to the requirements for Service Level 2 (SL—2), as out-
lined in NCHRP Report 230.

2. Thrie beom ond thrie beam terminal connector shall be
10 ?oge. W-beam/thrie beom tronsition ond w—beom shall
be 12 goge. All sholl comply with the requirements of
AASHTO M180.

3. W-beom ond thrie beom roil splice bolts and post bolts
sholl comply with AASHTO M180.

, Transition Connection Details

Curb transition
i See Tronsition 1
L _]/:E;T\L.—..:&:__\ \ Plate Detail J. :: .
' ! i ' T T . . . - .
‘ o ': n ) ‘ it 3 Dimensional Explosion of Transition Connection
4
p T .
:”i N A il 1 i
L E LI f1
N\ R | § i

Glulam roil
See Boring Detail 1.

- :
\Glulom roil w 1 [ ?
Thrie beom termina! connector

Plan View

22 @ bolt (typicol)

Curb Transition

21 ¢ hole (typicol)
\ 27|} 4 sp

Nominol 305 Q_—- [P

76~ |—3 ot 152—

1
q__ b I it I — e e = P /.. ...... G e o e +—4— Nominal 152
[

608

Srargg oF

Laboratory and the Federal Highway Administration.

Transition plote connection / See Detoil J for bolt spacing.
Plote is flush with top of roil.-\ Thrie beom
—— 71 | /_terminal connector m Transition Glulam Rail Boring Detail Transition Plate
(O] e O /
' O] G
' 'y 794 70 102+}-102+4~102}—127 203
. i i o s P
T 102+}=-102~+}102+}—127 203 83+ T S - r
, proro o par-—s— e
See Transition @ @ ? Transition block : { : : : : : | ; } : } 7‘8 789
Block Detoit F. See detoil F. 17 3 i1 11 11 14 1l 11 ) T 1
= = = - = Steel tronsition plote : : } : } : : : : : / : : i 7’5 76 L 1
i @ 1] 1 no L ® See detail J. NN R R L L f ® ® 208
£ ey ety el l \ 15 x 794 kert/ i
T TRTIT \_ 343 ® ®
i oo See Curb Tronsition % 1 I i o RN
pity FE pobey eehey Detoil H. i ! ® ® . 1;1 e ® ———— ® 533
T Rl i T J ® g
" e " 16 @ bolt (typical) S i _L =~ ! h
i BN A o /| T
W 19 @ bolt (typical) | ® ® ix 13 mm rodius
| BT . |
Side View ! b All holes ore 25 ®. -
- All holes ore 25 ®. 343
OF TRa, . . . »
The rail onthese d were S, -
The rkcge alings dopicted rawings wers developed University of PV: Crash-Tested Bridge Rails for Longitudinal Wood Decks
between the Midwest Roadside Safety Facllity of the University Nebraska S Ug -
of Nebraska-Lincoln, the USDA Forest Service, Forest Products Lincoln % o Glulam Timber Rail with Curb

NCHRP 350 Test Level 4 September 1995 Sheet 2 of 2

27



Ritter, Michael A.; Fuller, Ronald K.; Lee, Paula D. Hilbrick; Rosson, Barry T.; Duwadi,
Sheila Rimal. 1995. Plans for crash-tested bridge railings for longitudinal wood decks. Gen.
Tech. Rep. FPL-GTR-87. Madison, WI: U.S. Department of Agriculture,

Forest Service, Forest Products Laboratory. 27 p.



