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(typ.)
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SIDE

RECYCLED PLASTIC BLOCKOUT (TYPE 1)

Strong Post
(PWEQO!
(PWEQZ)

E xploded View

Offsef Block or Blockout

e

i FBBO3 guardrail bolf

with recessed nut

(Rail and washer not shown)

STEEL POST AND BLOCK DETAIL

Reflector Marker (RM-5) - Reflector,
White Side Facing Traffic Backside
Red (Mounted on Guardrail Bolf).

N

Type 111 or IV Refrorefiective
Sheeting (High Intensity) Color
of Refrorefiective Sheeting shall
be Bi-Directional White for Side
Facing on Coming Traffic and Red
al Backside.

<ot
Sejeiose

Slof ”15” X 2

2

Galvanized Steel or Plastic
(%" Min. Thickness)

REFLECTOR MARKER (RM-5) DETAIL AND TYPICAL INSTALLATION

]4!!

_v
775"

N

107

L~ 34" hole

RSN 41" N
é’\XQ%\—x

All exterior corners 6"
%" radius
RECYCLED POLYETHYLENE

OFFSET BLOCK (TYPE 1)

Offset Block or Blockout

Pav't.
Design

FED. AID

PRG. NO. FISCAL | SHEET

YEAR NO.

TOTAL
SHEETS

FED. ROAD

DIST. NO. STATE

NH-019-1(39) | 201 6 3

HAWAN HAW,

GENERAL NOTES

1. All hardware, posts and fasteners shall be hot-dip zinc
coated galvanized after fabrication. No punching, drilling or
cutting will be permitfed affer galvanizing.

2. Where conditions require, special post lengths in increments
of 6 inches may be specified.

3. All fasteners, posts, and rail elements (i.e. FBB03, PWEUI,
RWMO2b, efc.) shall conform fo the latest edition and
amendments of "A Guide to Standardized Highway Barrier
Rail Hardware”, a report prepared and approved by the
AASHTO-AGC-ART BA Joint Cooperative Committee, Subcommittee
On New Highway Materials, Task Force 13 Reporf. Dimensions
of fastners, posts and rail elements have been converfed from
metric units info their present form.

4. The Recycled Plastic Block or Offset Block shall be approved
by the Stafe.

5. All new guardrail systems (system consists of fofal length of
guardrail including both end treatments) shall include The
Additional Paved Area.

6. After the guardrail posts are installed in the paved area,
the Contractor shall fill/seal around each guardrail post
and all cracks in the paved area caused during the quardrail

Cuardrail— post installation. If required by the inspector/engineer, the
—Guardrail Post Contractor shall tamper the paved area around the gquardrail
A post prior fo filling/sealing. All costs associated with this
3 EESEEE work shall not be paid for separately, but shall be considered
L incidental tfo the various quardrail ifems.
é Fill/seal around post 7. When standards for the fill slope area cannot be mef, a site
(See Nofe No. 6) specific, engineer approved design may be used.
_PL AN 8. New AC. pavement af guardrails shall extend 6 feef longi-
— fudinally beyond ferminal ends.
e Additional 9. Reflector Markers (RM-5) mounted on guardrails shall be
Paved Shoulder Paved Area* spaced every 25 feet. RM-5s shall not be installed on
o Terminal Sections. Furnishing and installing of each RM-5
A -0 shall be considered incidental to the adjacent guardrail sysfem.
|
Jl 220" Min. GUARDRAIL TYPE D/{/MENS]%N
“““““ TP Grade ¢ Compact ] abli|  jpn
: ot il Are Strong Post WBear-n I-9%"| 1-6
(See Note No. 7) Strong Post Rubrail (W-Beam) 20" | 16"
- Guardrail — Modified or Strong Post Thrie Beam | 2-0" | 2-0"
Post, .
Bxist. Slope | /AL LEGEND FOR AS-BUILT POSTINGS
! 10 /Break Point ALALA Squiggly line for as-built deletion
L Ee ""““““*f‘/ 0 +06:00- Double line for as-built deletion
T Roadway Text for as-built posting
T BRREN Fill Slope
I | iyz’” Min. LT - 2: Max. STATE OF HAWAII
I AC. Pav't Parabolic N DEPARTMENT OF TRANSPORTATION
o K4 ROU/?G{/'DQ oS - HIGHWAYS DIVISION
Mix No. 1V Existing GUARDRAIL DETAILS # NOTES
Prior fo installing AC. Mix. No. 1V, Ground HAWAIT BELT ROAD GUARDRAIL

level € remove vegetation and compact
existing ground to 957 compaction.

ELEVAT ION

& SHOULDER IMPROVEMENTS
Papalele Road to Kaumoali Bridge
Federal Aid Project No. NH-019-1(39)

[YPICAL GUARDRAIL INSTALLAT ION

Scale: NTS

Date: Dec, 2011
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CHECKED BY
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NOTE BOOK

tdl.ruby/gquardrail/wbeamsp.dgn  (standard plan TE-50 r03/06/87)

rii/01/05

FED. AID

B . 0. Ro8> [srare | OLND. | FSgAL | SHeET | ToraL
NOTE: %—»‘ nawan | maw. | NH-019-139) | 2011 | 7 31
Guardrail — All Ho./es are W6 x8.5 ——
| %" Dia. Structural L
Shape = 5/ u
A i A gl "
& 8// 2 8” 3 ’
< 3 ‘ /é” < N S . y
: y A s (6 & " biax U
BIE N\ / Mod. Heavy Recess both
4 . E S Y | Hex Nut sides
o 11 L %" \
L : il -
' l f 3
PWEOI o o DES/_fggg/mR ]3; - — =
i [ /7
Fikoza - Offset Block or Blockout ~ s Lok o oros Z -
{ IR R 1 "6
¢ FBBOI o H | ) FBB03 10"
Splice Bolts : s | D |
| . S| < I
I © I GUARDRAIL BOLTS AND RECESSED NUT
||
FBBO3 Ground - Ground
o Line - 1 g Line
L‘g < YWNN|T VNN TNV W B
s Nk s |
PWEO! ——— N > © -
© SR AT
Ground & |
Line —~ |
L L
i /
SIDE FRONT
W-BEAM STRONG POST (PWEOT)
FLEVATION 6-3" :
|
STRONG POST W-BEAM GUARDRAIL . |
|
(SGRO43) . TR T T T e BV |
/ / @ |
SO R N N o R —i_ S
- oy : - / ,,,,,,,, Vs @
¢ Rail bolt hole ¢ Rail bolt hole ; -
8-F BBO! FBBO3 - =
Splice Bolts \ /*RWMOZa j ) ©
:ll i :T ﬂ AR 29/ n 1/ n 7 l 47 /" 1/ n !
; = "h ; ﬂ%ﬂ ﬂlﬁ < TO’ ) 746 %/O?ﬁz(f}//); )]/8 Z : /4 ! 4/4 :
~0 ek L b n+5 : ' ., :
LSP Lap In d/‘recf/'on_/ 0 : 8/ :
=~ s ~Ground Line of traffic DFsioaToR | BASE METAL f ? 13-614"
THICKNESS
e B B RWMOZ2a 12 Gauge
= PWEO! | B
2 SPACE W-BEAM GUARDRAIL (RWMOZ2a) L eormeww
ELEVA T]ON HIGHWAYS DIVISION

STRONG POST W-BEAM GUARDRAIL WITH

RECYCLED OFFSET BLOCK OR PLASTIC BLOCKOUT

STRONG POST W-BEAM GUARDRAIL

HAWAII BELT ROAD GUARDRAIL

# SHOULDER IMPROVEMENTS

Papalele Road to Kaumoali Bridge

Federal Aid Project No. NH-019-1(39)

Scale: Not To Scale

Date: Dec., 2011
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PLAN

Slofted Holes
2%2// X , VB 7

FED. ROAD
DIST. NO. YEAR NO.

FED. AID

STATE PROJ. NO. FISCAL | SHEET TOTAL

SHEETS

NH-019-1(39) | 201 8 31

HAWAII HAW.

— e I—————GiE-—— 33/8//

l”ﬁ %// X 2//2//

2/__6//
3//
\ —
RN | o> oo 7 Jasl Bend
(optional)
2%, x 21" Lap in direction of traffic
Splice Bolt Slot (typ.) - <—
3/4// X 2//2//
1" & Holes
Post Bolt 5/07‘\ (typ.)
==l 0
“““““““““ X = | Q) — — -
X SERVNES =
S| [t e e T
N =T S
o 1 o )
The cross-sectional 3/124%/;4//4//5 81" : 4 : 4 :2
dimensions for this | | | | | |
part are to fit over T
part RWMOZ2a on the DESIGNATOR
approach end and THICKNESS
under part RWMOZ2a RWEO2b | 10 Gauge

DATE

{standard pian TE-5] r09,/01/87)

DRAWN BY
TRACED BY
DESIGNED BY
QUANTITIES BY
CHECKED BY

ORIGINAL SURVEY PLOTTED BY

PLAN

rdl.ruby/guardrail /te5irev.dgn

NOTE BOOK

r6/13/01

on the ftrailing end.

W-BEAM TERMINAL CONNECTOR (RWEOZD)

30 ® @

Contour to fit over
rail element ——

24//

<— Lap In direction

Shape fo fit of ftraffic

rafl e/emenf-7\

]2[/4//

[ he cross-sectional

2" x 11" Splice Bolt
Slot (typ.)

]6//

dimensions for this 2/
part are to fit over
part RWMOZ2a

BASE METAL
THICKNESS

12 Gauge

DESIGNATOR
RWEO6a

W-BEAM END SECTION (BUFFER RWEO6a)

21_3%// |
126" Lap |
| S
o
X 3 @
2%," x 14" Splice Bo/fl <—— Lap In direction
Slot (typ.) of fraffic
3/4// X 2y2//
Post Bolt Slot
T .
RV ‘
< O ® ’
N éb ——
= ® @ @ \
© | o
The cross-sectional L N , N /
dimensions for this 2" 144" 141"
part are to fit over | | |
part RWMOZ2a on the BASE METAL
approach end and DESIGNATOR | Th1ckNESS
under part RWMOZ2a RWEOla 12 Gauge

on the trailing end.

W-BEAM END SECTION (FLARED RWEOIa)

30° © R
<— Lap in direction 26" x 175"
of fraffic Splice Bolt Slot
Shape fo fit (fyp.)
rail e/emem‘—f |
® ®
N %
X O
2 C&
The cross-sectional | | ;
dimensions for this 1| 1/ 1 Y
part are fo fit over 2/ _ 8k ] 7/2. mf
part RWMOZa | ' Varies
DESIGNATOR %ﬁf,% K%EETS/;[‘
RWEO3a 12 Gauge

W-BEAM END SECTION (ROUNDED RWEO3a)

N\

2-0" Approx.

ELEVATTON

DESIGNATOR

BASE METAL
THICKNESS

RTEQZD

10 Gauge

[THRIE-BEAM SECTION (ROUNDED)

(RTE0ZD)

—+ & +—

|
% b
i

Contour to fit over
RTM02b

£y IaNE;

Diameter
24" and 30" (Typ)

2%” Byzﬂ 7]/2/1___,__

]/_ 8//

o 5

2"-0" Approx.

| |
Sloted Ho/eS-V

2" x 14" ELEVAT ION

DESIGNATOR | 110K NESS

BASE METAL

RTEO03b #

RTE04b 10 Gauge

[HRIE-BEAM

END SECTION (BUFFER RTEO3D

or RIE04D)

;\m (fyp.) Slot
q/% 3%\ 1
N TR T s e B
N | | - e w 5
T T T E
;\:,0 2" | 8" 4%”4%”3”3_—2%2// x 1"
2-6" Slots
ELEVATION
oesionaror | PASE METAL
RTEOIb 10 Gauge
ITHRIE-BEAM
TERMINAL CONNECT OR
(R EOIb)

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

GUARDRAIL TERMINAL CONNECTORS

AND END SECTIONS
HAWAII BELT ROAD GUARDRAIL
¢ SHOULDER IMPROVEMENTS
Papalele Road to Kaumoali Bridge

Federal Aid Project No. NH-019-1(39)
Scale: Not To Scale Date: Dec., 2011
SHEET No. 3 OF /I SHEETS
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DATE

TRACED BY
DESIGNED BY _X

QUANTITIES BY
CHECKED BY

ORIGINAL |SURVEY PLOTTED BY
PLAN DRAWN BY [

NOTE BOOK

(standard plan TE-52 ril/03/89)

tdl.ruby/guardrail/rubrail.dgn

ril/01/05

FED.ROAD | srare | pmoJ.No. | FISCAL | SHEET | ToTAL
RWMOZa -Offset Block or Blockout }eﬁ,—ﬁ D:N:: RS ETR e 9' 3
Soiice Bolfs | All Holes are %" Dia. stryctural -
| S_ Shape = |
o | 5%6// —
B BT -
] 57 " 3/ = =T/ 1 5/ u
FBBO3- | / :NZ/‘Q LA W | v /8
__ - sl € (6 & r Dia x i
S o ] ;—*{’.}:ﬁ" - g \ W/ Mod. Heavy Recess bo;/67
S \l i | .
El\J O i 0 o i / ’3/8// HeX NUf \ S/deS
- FNOI [ \
_ : I
_ PWEDZ L H DESIGNATOR | L f@\ TR
. ok FBBOI 1%" &J% [
Ground NN I fFBBOZ 2" 1/ 1
Line I ® 1|/~ Hole Tor FBBO3 10" Ve i
—————— — | 5 __—mt!g_ W-Beam
v / : N H , Rubrail
PWEQD?— i GUARDRAIL BOLTS AND RECESSED NUT
Ground b Zﬁ% - ~Ground
L/'ne\ I / Line
EFLEVAT ION N\ N R /. — NN TR N —
| A/ L Ll
STRONG POST RUBRAIL 7 0 Bk ||¢ ]
(W-BEAM) GUARDRAIL |
SIDE FRONT
W-BEAM STRONG POST (PWEOZ) - |
6,_3// 6/_3// :
¢ Rail bolt hole ¢ Rail bolt hole i s
8-FBBO! FBB03 — RWMO2 ¢ 34" x 26" -l 1
| Splice Bolts \,\ i; L post Bolt'Siof—
3 A £ / IR ’
| T ) T S VAR ®
= | | ‘ | l l =4 E\| — —
| = PWED2 1 “—Ground Line || ©
L] L] L] TOL 6”
Slot (typ.)
ELEVATION 0,5 e
STRONG POST RUBRAIL (W-BEAM) GUARDRAIL WITH DESIGNATOR ’?‘}fng%grs’qsL 13-6)5"
RECYCLED OFFSET BLOCK OR PLASTIC BLOCKOUT RWMO02a 12 Gauge

2 SPACE W-BEAM GUARDRAIL (RWMOZa)

/\ ; /\ ] DEPARTM:E;,%:Z:T'E%EA% F;ORTATION
a5 { AT o T = STRONG POST RUBRAIL
N (W-BEAM) GUARDRAIL
1% As 15 Y’ HAWAII BELT ROAD GUARDRAIL
- Required ¢ SHOULDER IMPROVEMENTS
| Papalele Road to Kaumoali Bridge
HEX BOLT¢ NUT (FBX16a) Federal Aid Project No. NH-019-1(39)
Scale: Not To Scale Date: Dec., 2011
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FED. AD
FED. ROAD STATE PROJ. NO. FISCAL | SHEET TOTAL
DIST. NO. YEAR NO. SHEETS

HAWAII HAaw. | NH-019-1(39) | 201 10 3

Ll Ll | fam | o | [ | £ Ll o | | | | [ | o | | o | [ o= | [ | | - | f e | m o= | | - | I | - | f - | m 3 - | o | Ll
TUUTNUIETERE UU ey EN U UT TR it YU U ST SO TN N U TS RS U o g
B >\</5>§//5\\ e o A\Q% RARAY77 Z \\//X\ﬁg\\\//ﬁ/\\/ax\\ R M SO AN e SO A /ﬁ\\/&z\\yk\y//@\//ﬁ‘ T RN CRESEREN Siaadd ’z§\%§§\é§< €SS S 4§\<¢§</5/§/¢ SERGERAEAS
s SHASVZS 78 VSV \\//\\/KQR/Z@\\/ZS ST RSS2 S R SO S
18-9" ” 126" N
I 1 I 1
37/_6// 25/__0//
/ / - * | E Secti -Beam *
Three Rail Element Sections of Nested W-Beam Two Rail Element Sections of Nested W-Beam

6/__3// 6/_3// 72/_6// 6/_3// 6/__3//

61‘_311 6/__3// . 6/___3// ]8/__9// 6/_3// 6/_3// 6/_3//

B —_~ Aé—— -
x| Direction of Travel A= B , N |
N — 4 — — —

|
|
|
|

= _ | _ 1 M ] il il ] ]
B 1 | Il | % I %
% i i | % N I || N ||

| |
[Ground Line [Ground Line
SIS WSS S A A AT A W S S S YOS IS Y SH SIS HISTIIILS SIS SIS ST N4 SN SIS IS HUNIS IS TS S S SIOSUUSIS SN SSTISTISanerShyi i N S YeS
- || || - - ] - L]
Culvert or _ _ l l
Other Obstacle—= A 5 B—=— A=—r =—Culvert or
Other Obstacle

(SPLICE IN CENTER OF 12-6" SPACING)

NESTED LONG SPAN STRONG POST

W-BEAM GUARDRAIL OVER 18-9" CULVERT NESTED LONG SPAN STRONG POST
(MAXIMUM DYNAMIC DEFLECTION OF 3.2 FT.) W-BEAM GUARDRAIL OVER 12-6" CULVERT
(MAXIMUM DYNAMIC DEFLECTION OF 3.1 FT.)

Block or Blockout Block or Blockout

| |
S N |

______

I l i fRecyc/ed Plastic Spacer /—Recyc/ed Plastic Spacer “Note: All nested W-Beam splices points shall be staggered.
l

e .. Nested W-Beam

b e e e e

<& :

E\; %Z:: % —  W6x8.5 Post W6x8.5 Post DEPARTM:E?L%\% TZR?CE%:ORTAHON
THHE NESTED LONG SPAN STRONG POST
I HIE W-BEAM GUARDRAIL OVER CULVERT
5 |8 | % v NOTE: All Rail Elements Sections are 12'-6" v HAWAIT BELT ROAD GUARDRAIL
il || e and All Posts are 6" Long ¢ SHOULDER IMPROVEMENTS
i LA Papalele Road to Kaumoali Bridge

) SECTION A-A SECTION B-B Federal Aid Project No. NH-019-1(39)

Scale: Not To Scale Date: Dec., 2011
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FED. AD

FED. ROAD FISCAL | SHEET | TOTAL
pIsT.NO. | STATE PROJ. NO. YEAR NO. | SHEETS
HAWAII Haw. | NH-019-1(39) | 201 I 31

Extend Rubrail or Modified Thrie-Beam 25-0" Extend Rubrail or Modified Thrie-Beam 25-0"

Beyond Obstruction Beyond Obstruction
2 5, TraHSi 7‘/0/7 3/_/ ]/2 " 3/_] 1/2 " 31_, yZ " 3/_ /yz " 3/_, yZ " 3/_1 ’/2 " 3/_/ yZ " \él—/ yZ " 3/_’ yz 7 3/_/ 1/2 7, 3/_] yZ " 3/_, 1/2 1, 3/_/ yz " 3/_/ yz " 3/_’ yz " 3/_ ] yZ 7 2 5, Tfaf)S/ flon NOfma / [/)5 fa / /a ﬁOﬁ
vy 1 (Strong Post W-Beam)
Attach rubrail to rear of post I=0"- I-6%" Atfach rail fo rear of post
w/Rail bolt-Galv. (hot-dip P05 Min. (typ) P57 w/ Rail bo/f—Gg/\,/,. ( hof—g/p
zinc coated) %"8 x 4" long >/ N ‘ 6} zinc coated) "% x 4" long
bolt and nut ——. bolt and nut (Rubrail only) Edge of Paved Area

| |
z Tee—— 1 SN S S S S S s S s S S s S S S S — S %\ z I . I
[ 1] 1 i L1 L] | lllllllll}”ﬂllllll] 11 11 L 1 1 [ L1 1 i 11 i \

\ \ Fdge of Shoulder —

DATE

(standard plan TE-53 r09/01/87 ¢ TE-54 rll/03/89)

L Obstruction _ Direction of Traffic \ Edge of Pavement -/
P/ AN See Note No. 3
Normal .
Installation w25 Transition Extend Rubrail or Modified Thrie-Beam 250" Extend Rubrail or Modified Thrie-Beam 250" 25" Transifion Normal _Installation
(Strong Post Beyond 0Obstruction Beyond Obstruction (Strong Post W-Beam)
W-Beam) Obstruction
}ﬂ Metal Guardrail Element
i =3 = = =+ 3 = 3 =+ = 3 3 3 s = = = = Y = ] = =t 3 =~ . . II-95/8”
S = N ¢ SN i v s S S | S S A1 S S S — ini
ro% I 41 1 S NSNS N S S R0 O NS S S S ¥ H— B [T Ground
L U i i i 0 i (1 0 L i i i 1 O i P i o i :KZ’—O” i i i 0 i '

) Z Metal Rubrail or
Modified Thrie-Beam Transition
ELEVAT ION

NOTES:

I. All Guardrail and Concrete Barrier Designs at Obstructions shall be
approved by the Engineer.

-1-0" Paved Area
2. It X < 2-0% Concrete Barrier or special guardrail design;

Paved Shoulder '
Qarvezd Obstruction 4 2-0" < X < 3-0", Strong Post Rubrail or Strong Post Thrie-Beam
with reduced post spacing;
3-0" < X, Strong Post W-Beam with 6™-3" post spacing
X [ (Normal Installation).
See

Shoulder Pavement W_"_,-,__E:__,__., Note 3. It a pedestrian walkway or bicycle route is located behind the guardrail,

Design as specified No. 2 the Engineer should install the Modified Thrie-Beam System. The Rubrail

on Plans @ | 5} fermini may become a hazard to pedestrians € bicyclists.

N
AL T O O T T —— /ANNY//A\\"//;\\N

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

S~ S

BY _X

DRAWN

TRACED BY
DESIGNED BY _X

QUANTITIES BY
CHECKED BY

ORIGINAL SURVEY PLOTTED BY

PLAN

NOTE BOOK

tdl.ruby/quardrail/teb4rev.dgn

r6/21/01

[YPICAL SECTION AT OBSTRUCTION

DETAIL OF GUARDRAIL INSTALLATION AT OBSTRUCT ION

GUARDRAIL DETAILS
(AT_OBSTRUCTION)

HAWAII BELT ROAD GUARDRAIL
# SHOULDER IMPROVEMENTS

Papalele Road to Kaumoali Bridge

Federal Aid Project No. NH-019-1(39)
Scale: Not To Scale Date: Dec., 2011

SHEET No. 6 OF [ SHEETS
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DATE __

(standard plan TE-58 r07,/01/86)

SURVEY PLOTTED BY

DRAWN BY
QUANTITIES BY

TRACED BY
DESIGNED BY _/
CHECKED BY

ORIGINAL
PLAN
NOTE BOOK

tdl.ruby/guardrail/te58rev.dgn

r3/,01/99

FED. ROAD FED. AID FISCAL | SHEET | TOTAL
.NO.
pisT. NO. | STATE PROJ.N YEAR NO. | SHEETS

HAWAII HAW. | NH-019-1(39) 2011 12 31

— Stafe approved Guardrail

End Terminal NOTES:

Fill  Requiring Guardrail . : :
1. Metal Guardrail connection to concrete structures requires

Type “A” Flare —
End Post Connection. See Structure Plans.

T S -
Cut S/O,DG T P Fill Slope |
T - P | T ] O i

2. Depending on the existing field conditions, the Engineer shall
determine which guardrail end terminal should be installed.

(STRUCTURE) ~
o - 3. Refer to State’s most current approved Product List for

NCHRP 350 approved Guardrail End Terminals.

—~—

cut Slope t | -
AR S Fill Slope -~ \Z
Type “A" Flare State approved Guardrail

End Terminal

PLAN

[WO WAY ROADWAY

Fill  Requiring Guardrail

Type "A"——— See Note No. 2 See Note No. 2
L | |
Cut Slope Ty
e i B et e L Foh B W
‘_ (STRUCTURE) —~
] Median — ) B B o
/
- 77
o S/Ope - r(ﬁ,ﬂ?A\ﬂ _____ o o o :;‘,T;‘;:_t: cauin | Zu“ T
R e ~~__  Fill Slope -7~ See Note No. 2

i

P [_ A N STATE OF HAWAII
—_— DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

ONE WAY ROADWAY (DIVIDED HIGHWAY) GUARDRAIL DETAILS
HAWAII BELT ROAD GUARDRAIL

¢ SHOULDER IMPROVEMENTS
Papalele Road to Kaumoali Bridge

Federal Aid Project No. NH-019-1(39)
Scale: Not fo Scale Date: Dec., 2011
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DATE

(standard plan TE-59 ril/03/89)

TRACED BY
QUANTITIES BY
CHECKED BY

DRAWN BY X
NOTE BOOK | ppgIGNED BY X

ORIGINAL SURVEY PLOTTED BY

PLAN

tdi.ruby/guardrail/te59rev.dgn

r3/13/02

Either full penetration

Id bend to fit Hex. Nuf
weld or bend to fi for 54" Bolt

1L 3 D3/, Metal Guard
5"x3"x23," Plate .
14" Weld all around , \  Rail Element

" Weld —

%1/ P/afe L v %” P/afe

| X \
o\l

Hex. N\ F = = - = — K

Nut - ° %" Machine
B e el < | ¥ 2 Bolt ¢ Cut

" Dia. ¢ i:7 e U U Dl NG SN Washer on

Stud - / ~—-—é§:————- = ~ 57 \» Front Face

ot e e was g |

HO/e /f? * 3/ u

15" Plate 2%

Standard Swage
Connection for 34" Cable

ANCHOR PLATE DETAILS

S %" 34" Cable 1

Q 7" ! ’546". 56" bg swaag: ’

~ | | connected
nnonnnnonnom o P

]V4//

f -
Stud threaded N
entire length —

STANDARD SWAGED FITTING
AND STUD

Secure Cable Loop
W/5 Cable Clips

For Details of Concrefe
Anchor Block in Ground

See Det. below. ——\ /\ Flared End

FED. AD
FED. ROAD FISCAL | SHEET TOTAL
DIST. NO. STATE PROJ. NO. YEAR NO. SHEETS

HAWAII HAW. | NH-019-1(39) 2011 13 31

Edge of Paved Area
/‘ g

Uk A g

SS—

Direction of Traffic

<
]3/_0//
Limits of

Payment for
Type "G" Flare

PLAN

A i g 5 A
\—E dge of Travelway fvgg%’z‘; N
Shoulder

TT T I T TT

Finished Grade—\
T 0 ==

0 !

nl il H
u ]

I
I
il
u

ELEVAT ION

I Il i
I I I I Il
I I l 1 H
I K I H H
u u u u u

[YPE "G" FLARE END TERMINAL

NOTE:

Type “G” Modified End Terminal is a site specific end terminal with a

faper and radial termini. A &ite specific detailed drawing is required for all
Type “G” Modified End Terminal and must receive Engineer's approval.

I'he taper (flare rate) of the guardrail shall follow the latest edition of
AASHTO'S Roadside Design Guide (currently, Table 5.6 - Suggested Flare Rate
for Barrier Design, page 5-21, Jan. 1996 edition).

T'he radius of the radial termini is an Engineer's judgement based on the
site evaluation. The Engineer shall consider safety (minimize the spearing €
blunt end situation); degree and pofential seriousness of the hazard; bicycle
and pedestrian accessibility; maintenance equipment accessibility; Right-of-Way
availability; the smallest radii the metal w-beam/thrie-beam railing can be
constructed (check with supplier/contractor); posted speed limit; angle of vehicle
impact; and aesthetics when designing the Type "G"” Modified End Terminal.

During construction, the Contractor shall layout the proposed Type "“G”
Modified End Terminal and receive approval from the Construction Engineer

prior to installation.

12 6 4 * Note: 2-0" When [nstalled
l y B with Rubrail
2 | | | | 2
I lann
ﬁ + 4+ .+ + ﬂ—&‘: ] :
s S == S i E Ix3Ix3’
Finished — | Eerg V] R Concrete Anchor
Grade 1 / I‘E&@::::\:\ N (Class A Conc.)
\:\\\:::\ a4 l
| L’%” Cable | / CTreee 1 X G
| | TTEs4LL L
N — Anchor L 114" Galv. Rod IDARE |
| Plate 1 W/Welded Eye 1 |
. | | | Rod
[ 1
1 “8-%" Bolts . S i
L) w/nuts & L B
washers

ANCHOR BLOCK DETAIL

I. Concrete, G.R.P.,, excavation, anchor rod and miscellaneous appurtenances necessary

fo anchor the guardrail ends shall be incidental fo metal guardrail.

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

GUARDRAIL DETAILS
HAWAII BELT ROAD GUARDRAIL
¢ SHOULDER IMPROVEMENTS
Papalele Road to Kaumoali Bridge
Federal Aid Project No. NH-019-1(39)

Scale: Not fo Scale Dafte: Dec., 2011
SHEET No. 8 OF /I SHEETS




DATE _
(standard plan TE-58 07/01/86, TE-59 r]l/03/89 & TE-60 07/01/86)

DRAWN BY _X
TRACED BY
DESIGNED BY _X
QUANTITIES BY
CHECKED BY

ORIGINAL |SURVEY PLOTTED BY
X
X

PLAN

‘di.ruby/guardrail /flare_al_ldgn

NOTE BOOK

Neo.

r8/21/0]

Aftach rubrail to rear of post Fggfgg{: STATE P;Ecl))J.A:\?o. ﬁSEiQL SFLECT STSET:TLS
\/(‘Wﬁh Rail bolt-Galv. (hot-dip HAWAI | HAw. | NH-019-1(39) | 2011 | 14 31
zinc coated) JB"% x 4" long - -
/ / zinc coated) Location of End Anchorage LBO/(C)Z';/ OVC hce); g ?%eénfj?;]; angci General Nores
- Block when offset distance . : 1. All posts are 6-0" in length within the
) : from tangent rail section vy - - WA
— from fangent rail section to bank i 48" to 6-7" 50™-0" pay limit for the Modified Type "A-1
I fo bank is 0-0" to 4-7".— ' Flare without rubrail.
— / °
—Location of End Anchorage 2. Whenever swales or a change in grade is
Field bend Block when offset distance encountered within the 50-0" pay limit for
from tangent rail section the Modified Type "A-1" Flare, a rubrail
\ . to bank is 6-8" to 9-5". shall be installed and all posts shall have
- — / . . / .
700 (i) m\w/ ﬁ ,,,,, 0 M/()/m’ id conditions To — a minimum embedment of 4-0". Post lengths
- WarranﬁngeF eafure | jstance varies fo 1if : l?or Rubrail Location of End Anchorage shall be adjusted to provide the minimum
' Limit of Paymen Block when offset distance embedment.
from tangent rail section 3. All fasteners, posts, blocks and rail elements

/
Foe of Fill | ;'oz' fo bank is greafer than 9-5" shall conform to the latest edition and
B \ Y e amendments of "“A Guide to Standardized
. ] == Invert of Gutter Highway Barrier Rail Hardware”, a report
X = / 7" ’
Frovide Rubrail when ' e T |70 / prepared and approved by the AASHTO-

6-3 '
e called for in the plans. | R AGCARTBA Joint Cooperative Committee
| g PPN Measured along and HDOT's Stafewide Guideline for
- a rail face Permanent Highway Safety Hardware.

257 ()" 4. Limit of payment for Modified Type “A-1"
Flare shall be 50-0" from End Shoe
including Rubrail (when applicable),
Anchor Block and GRP work.

v / /7
L Edge of 250 -

Paved Shoulder ouble Nested W-Beam
| (see elevation plan for
A ‘J post spacing)

|
1

.,

B 5. Excavation, Anchor Block, Backfill and
PLAN GRP work shall be considered incidental
Desi d : fo the Modified Type "A-1" Flare.
oo | b f_ Height of guardrail is parallel _ P N
58 151 fo shoulder grade . @{\@
62 134 | o % 0
. i i f f j f i i f f i i f f S S N R \O
gg ;,2/ I u u 'J ! 'J ! 'J 'J ! ! I ’_' 'J L AN \L @’\C)
43 10:1 X L’,"*,, Concrefe € oy .
/8/_9// 5 __3 afdfa \
37 0. | | anchor block /! /\¥9”
I L 20" Guaradrail Grouted Rubble
- o oA 1 Paving
Pay Limit for Modified Type "A-1" Flare C ot
’ Yr Slope . \Backf/'//
* Posts at 3/3/2 oc. Metal Guardrail~" / ~—3'x3'x3" Conc.
ELEVATION (Profile Along Rail) ** Posts at 1674" oc. Metal Rubail (when applicable) Anchor Block
ANCHOR BLOCK IN CUT SECTION
Paved
_ Paved _._/_ Area _ Paved _ _ Paved _
Shoulder ” Shoulder Area 3'x3'x3" Conc. Anchor Block

[-0" -0 C.R.P N Buried in Cut Section

Y \‘\ STATE OF HAWAFI
. A - - . DEPARTMENT OF TRANSPORTATION
\ Special End Shoe for HIGHWAYS DIVISION

Details See Sheet B-3 MOD[F[ED T)/PE //A__’// FLARE

HAWAII BELT ROAD GUARDRAIL

# SHOULDER IMPROVEMENTS

PLAN - ANCHOR BLOCK IN CUT SECTION Fapalele Road fo Kaumoal Gridge
Federal Aid Project No. NH-019-1(39)

Scale: Nof To Scale Dafte: Dec., 2011
SHEET No. 9 OF /| SHEETS

- N 14

] Gyardra/’/
e @ Element |
| | max ———
LI : : 5/8 //¢ X 7 ]/4 /"
- | Long Bolt

Section AA Section B-B




DATE _
(standard plan TE-58 07/01/86, TE-59 r]1/03/89 ¢ TE-60 07/01/86)

TRACED BY
QUANTITIES BY
CHECKED BY

DRAWN BY _X
NOTE BOOK | ppgiGNED BY X

ORIGINAL SURVEY PLOTTED BY

PLAN
X
_X

tdl.ruby/qguardrail /flare_al_2.dgn

No.

r5/27,00

FED. AID
FED. ROAD FISCAL | SHEET TOTAL
DIST. NO. STATE PROJ. NO. YEAR NO. SHEETS

HAWAII HAW. | NH-019-1(39) | 2011 15 31

W-Beam Rail 6 x 85 End of insert y g
\ Steel Post fo be closed j T—Z Végfj e[()jarfg ,fﬁ ngf <
Offset Block R
or Blockout - Threaded inserts for ﬂ; - SISt
M24 x 50 galv. hex ™ Note:
head cap screws | Mﬁ ————————— O 111 -
Plan Cap screws tfo be &n T~ || & All fasteners, posts, blocks and rail
E— threaded a min. 48 mm (U oy 1 el elements shall conform fo the lafest
Inserts threaded min 5 ) 3 edition and amendments of “A Guide fo
Offset Block of 45 mm A Standardized Highway Barrier Rail
or Blockout / —6 x 85 Hardware," a report prepared and
—\ Steel Post approved by the AASHT O-AGCART BA
ANCHOR ASSEMBLY Joint Cooperative Committee and HDOT's
] 3 CONCRETE BLOCK ANCHOR Statewide Guideline for Permanent
R Highway Safety Hardware.
R
& i 30" A
‘ _ \ ~
. = = S
L N — ;LEQOE::;VQF\QLJQ = 1 i
| 7N GRP - S
| : S O ! ! DQ <
| | S j[ I R E'\J
| | & P I I Q ~
1 /\/ L %C I I )ﬁ N
a d e | i
< Anchor assembly for threaded 7( N
~n S inserts (see defail this sheef) — = I = ™
| | R ) I I S
s S 3@{ | I j:j R
I e N\ g I C ™
I DC Iﬂlﬁ—::HfHZW::::::::” %G
— U & U N !
Elevation - = 7 f
Plan
STRONG POST W-BEAM GUARDRAIL 3 - #4 Hoops
2/_6// X 2/_6//
Terminal connector RWEQZD
)
~i
$
N
| | / orP— Y ° v
Rubrail (when applicable) N \
- 3-0 - 3 #4 bars 2-4" /ong DEPARTMESIJ'?TEIC:) FTFI:X:\?E":PORTATION
E/evaﬁon HIGHWAYS DIVISION
CONCRETE BLOCK ANCHOR MODIFIED TYPE "AT” FLARE
/ ; , HAWAII BELT ROAD GUARDRAIL
(3 X 3 X 3 # SHOULDER IMPROVEMENTS
Papalele Road o Kaumoali Bridge
BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS Foderal Aid Project No. NH-019-1(39)
MODIFIED TYPE "A-1" FLARE Scale: Not To Scale Date: Dec., 201

SHEET No. /0 OF 1! SHEETS




DATE __

TRACED BY
QUANTITIES BY
CHECKED BY

DRAWN BY X
NOTE BOOK | npgiGNED BY X

ORIGINAL SURVEY PLOTTED BY
X
X

PLAN

No.

v5/2/01  tdl.ruby/quardrail/flare_ai_3.dgn

- EDOAD |sTATE | erouNo. | TEcAL | SWEET | JorAL
-~ wawart | waw. | NH-0I9139) | 2011 | 16 | 3
T 0k
133" _ — ~
Steel post (PWEOI) — ; |
42y2//~ _23/8”_ 42”_4_2”_‘_23/8”‘ ‘_ZyZ”_ \
- T - ' 6 x 85
W-Beam rail
/____],, x 134" slots (yp. i ‘\ | Steel post (PWEO!)
/ Offset Block
. | | W—Beam /’a/'/ or B/OCkOUf "‘}_—“zl
&~ Flan Offset Block 6 x 8.5
I or Blockout Steel post (PWEO!)
Hr+(H) ) P/
N “ 3 - 7" holes to be field drilled in rail W 6-0" long rian
\\ \&, and attached to steel plate with 73"# hex I
2 bolts 1" long with square washer Drill extra '¥s" hole Offg?f kBlO(;k
] N : < | s » in post flange each side or blockou 6 x 8.5
C*D CD C_%m D 1{ ‘§ i l N ml \ Steel post (PWEO!)
~ |
— q |
e / oot ] ? L T 1™6" Bolt plate to post . 5 >
§ | ': :‘ ! ' | fh 4 _ 5///¢ © ml
oA v hex bolts 2" long S i |
\"b\\ ) o rail and through post flange. ¢ of post %" steel I ™
\L\ \\ L,‘?J Attach to steel plate with 75"% hex plate /\/ —
= ! bolts 2" long with square washer RN -
& or post —— \ front View Elevation AR
, \ | QO
135 holes (only if L S
T 57y plate is bolted to post) RUBRAIL ANCHOR DETAILS R
8 e 8 - [ /\/5 'S
_B% Not A | &
Sf@@/ P/afe - yZH 771/ 57// ore: l ' F
(Hot-dip Zinc Coated Galvanized- — 8~{‘ % All fasteners, posts, blocks and rail : : :z
Welded or Bolted to Post) - : elements shall conform fo the latest Lt
Steel post (PWEOD | edition and amendments of "A Guide fo -
\ Standardized Highway Barrier Rail .
I . Hardware”, a report prepared and Elevation
| approved by the AASHTO-AGCART BA
Joint Cooperative Committee.
3% N W-Beam rail P STEEL POST GUARDRAIL
o Flan WITH RUBRAIL
8
- 3 - "% holes to be field drilled in rail 5 x 85
A i and attached to steel plate with 7g"% hex nge/ Dost (PWEO!) Drill extra 3s"# hole
/\ %o bolts 146" long with square washer 5-0" long in post flange each side
St 1] Y/
J< | ;‘ J x ¥ | | : L1%6" Bolt plate 5/7‘0 post
—~ L — 87" with 4 - "%
) , o :@@ﬁ@: / V Je hex bolts 2" long
"% hole / ¢ holes to be field drilled in | ool | : 155" with hex nuts
S W rail and through post flange. — @ |
quare Washer Attach to steel plate with 73”2 hex / of post 4/ o
( ‘%5” l'hick - Hof-dip bolts 2" long with square washer DEPARTMlelzgwissTDRC::Z:ORTAHON
Zinc Coated Galvanized) Front View Elevation MODIFIED TYPE "A-1" FLARE
RUBRAIL DETAILS
POST ANCHOR DETAILS HAWAII BELT ROAD GUARDRAIL
¢ SHOULDER IMPROVEMENTS
RUBRAIL DETAIL FOR MODIFIED TYPE "A-1" FIARE | e R L e o 5s)
(WHEN CALLED FOR IN PLANS) Scale: As Noted Date: Dec., 2011

SHEET No. /I OF [ SHEETS

1 * -6




' | FED.AD | _op '
FED. ROAD FISCAL | SHEET | TOTg
. - : . NO.
NOTE: DIST. NO. STATE PROJ. N YEAR NO. SHEETS

BEAM GUARDRAIL BEAM GUARDRAIL BEAM GUARDRAIL

BEAM GUARDRAIL

INSTALL RAIL PARALLEL TO ROADWAY EDGE LINE. Q
WHEN TAPER IS REQUIRED BY DESIGN ENGINEER, T ASSEMBLY CABLE PC 30006 nawan | waw. | NH-019-1(39) | 2011 |ADDA7| 31
A 504 TAPER OVER THE LENGTH OF SYSTEM IS Sl= PC 338756 STRUT 3" x 3" -
ALLOWABLE. S PC 782G BEARING PLATE
, , , PC 704A CABLE ANCHOR ,
! | ! GUARDRAIL EXIT.SLOT AWAY
| | TRAFFIC
™1 | | [ | ! o
ol | i | | . R
S S | ] | [T | [ L
\ | \ ! \ 1 \ } \
| PC 9G DEEP | | PC 9G DEEP E PC 96 DEEP i PC 296 DEEP
! | ! | |
| | | | |
i i i

_@_____.________-__
>
_@_

SYSTEM LENGTH = 50~0 12 GA x 126" LG 12 GA x 12-6" LG 12 GA x 126" LG 12 CA x 126" |G 21 1/2"
TRAFFIC
STANDARD LINE @r? | @ @ | | | @ @ —
FROM POST # 9 'LA 6/__ 3// ! 6/_ 3// ! 6/_ 3// ! 6/_ 3// ! 6/_ 3// ! 61_ 3/[ ! 6/__ 3” ! 6 !
%" dia. x 1" LG HGR.,| | | %" dia. x 4G HGR. |, | %" dia. x 114" LG HGR. .\ | ~po NOT ATTACH RAIL TO| %" dia x 1lf" L6 HGR. | 9% dia T HEX HD BoLT~— [ J1®°°|
SPLICE BOLTS ¢ NUTS || | | "SPLICE BOLTS #WUTS 111 | SPLICE BOLTS # NUTS 111/ POST BLOCKS @ RAIL | SPLICE BOLTS # NUTS 111 \W/ WASHER, LOCKWASHER !
N | N | 11/ SPLICES L | in \$HEX NUT |
[ ] N Yy 4 - N — g | h
L a= \i =t VAl * an ﬂ =+ === =g |
o bl | o I R Y HIK i',.
i@__l:__:z: 1§ ; :\ 1 A 1 it | A I &
1
o L]

L TO POST #2
2

2-3 3/4"
=
i
N
1T
I
™\
1=

D0 NaT ATTACH =" ?
=

1=

% Y24 \

SEE DETAIL "K”

RIS %o

.

BILL OF MATERIAL
AFTER FINAL ASSEMBLY,

RECHECK CABLE TO BE

PC | QTY DESCRIPTION
\ SURE IT IS TAUT AND

HAS NOT RELAXED. 9G 12 GA./12'6"/6'3"/S (GUARDRAIL)

b e e e
- -
e - ————
b e e o e
[ - - N
| PO SRS S W

-

-

, I
NOTES: 326 12 GA./12%6"/6'3"/S ANC (GUARDRAIL)

1) DO NOT ATTACH GUARDRAIL TO POST # 1. 704A CABLE ANCHOR BRACKET

2.) DO NOT ATTACH GUARDRAIL TO POST BLOCKS AT

(UPPER)

|
|
|
|
|
|
|
|
|
|
|
!
{
|
|
!
i
|
|
J

GUARDRAIL LAP SPLICES. (AT POSTS #3, 5 ¢ 7) 995A ET-2000 PLUS EXTRUDER

3.) THE %" FLAT WASHER IS USED UNDER THE NUT, |-> B L J 30006 CABLE 34" x 66"

3
/
/
782G | 1 |5/8" x 8" x 8" BEARING PLATE
/
/
6

BEHIND THE POST ONLY. NO WASHER IS USED 33006 5/8" WASHER

AT THE RAIL
3340G | 38 |5/8" HEX NUT

4.) MANUFACTURER SUGGESTS CUSTOMER TO PROVIDE

3360G | 32 |5/8" dia. x11/4" SPLICE BOLT

REFLECTORIZATION OF TERMINAL
3500G | 6 |5/8" dia. x 10" POST BOLT

‘ M}’/‘ 1% SI5L2A POST (UPPER) 1oy dia._x 2/ HEX HD BOLT 37016_| 19 | 3/4" WASHER
] X 0. _ A -
TRAFFIC SIDE W/ WASHER, LOCKWASHER ! % dia. x 2" NEX HD BOLT s FC 33671A POST (UPPER) 37176 | 15 | 3/4" dia._x 2 1/2" HEX HD BOLT
n

W6 x 85

B\ UNDERATEX NUT ! INSTALL W/ HEADQN STRUT 37186 | 1 |3/4" dia. x 3" HEX HD BOLT

" SIDE W/ WASHER #YQCKWASHER "

39006 | 2 |I" WASHER

SEE NOTE BELOW

Siu i N R /HEX o : K 3906 | 2 |1 HEX T
%" dia. x 10" LG HG.R. BOLT 5 Ve WA ! PC3000G CABLE
Wy HEX T/Vé/@)% WASHER r N & ;/ i L ﬁgfxg%gwmgﬁ 53068 | ¢ | RECICLED PLASTIC BLOCKOUT OR
| — S e b OFFSET BLOCK
\\f‘
" & 7 ovron posT WL% \/ """""" i EQ FACTEND 42546 | 18 | 3/8" WASHER
. i ]
/ P 336028 LOST (UPPER) pe o FosT E: PC 336756 STRUT \__-_-;___l 42556 | 2 | 3/8" FENDER WASHERS
N " %" dia. x 2" HEX HD BOLT | 4258G | 16 | 3/8" LOCKWASHER
RECYCLED PLASTIC . - ?
| OFFSET BLOCK _ i SEE DETAIL "H" - I 46996 | 16 | 3/4" LOCKWASHER
i f L d l VIEW “H-H" " 1< I3B1A FOST (LOWER) 63216 | 16 |3/8" dia. x 2" HEX HD BOLT
a0 &W\\\\L A1l D —_ DETAIL K" e 64056 | 18_| 3/8" HEX NUT
: { \ - ST 3387IA | 1 | ET2000 HBA POST # TOP
A Bl 33872A| 7 | ET2000 HBA POST #2-#8 TOP
- \ Pe 338724 POST (LOWE T ) TRAFFIC SIDE PC 7826 BEARING PLATE 8" x %" x 8" 33673A| 2 | ET2000 HBA POST #-#2 BOTTOM
W6 x 85 - 33874A| 6 | ET2000 HBA POST #3-#8 BOTTOM
_ __—— TRAFFIC .. TRAFFIC SIDE BN i 338756 | 1 | 6-6" ANGLE STRUT ET HBA
: ; N | g
3 ‘ ""j\'ﬂ/ = : L:-1: STATE OF HAWAII
NEECRIRS == v L= I A EPARTMENT OF TRANSPORTATION
Y- ok | I évt—O(,‘;ngN A 1S SIMILAR @ POST 1 :% —'ﬂ; E,)I HIGHWAYS DIVISION
1= "AA @ R ) 2\ -
sg8258| ol EXCEPT RAIL IS NOT ATTACHED - N i J -2000 PLUS
L gy \W?Q__q 4 1 HAWAILI BELTNROAD GUARDRAIL
3 M = NrFO MWW "A-A S b= , »
e SECTION "A-A Y dia. 3 2" HEX i o STACK 2-3 WASHERS O - ¢ SHOULDER IMPROVEMENTS
212200 9 (TYP_&"POSTS 4, 6 ¢ 8) i G X e chen L Jo dia x 2t HEX 3" dia. BOLT BETWEEN —
=5 HEX NUT ] HEX NUT OVER 0. BOLT HEAD Federal Aid Project No. NH-D19:1(39)
SECTION “B-B" DETAIL "H” g dia ) 1/12/12 | Delefes Sheet -
V]EW //D“D// (POST #2) Dafe.’ DBC.,\?QK
1 (POST #2) | DATE REVISION SHEET No. SHEETS

I ofF |
ADD.17
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