FED. ROAD FISCAL | SHEET TOTAL
1/ u 4 1/ n 11/ u | < K ) ) pisT.NO. | STATE PROJ. NO. YEAR NO. | SHEETS
J Z ® | ﬁw wawan | waw. | piE-o-1oM | 2000 | 17 |32
6 i < f~ o GENERAL NOTES
l ! ! NE — I. All hardware, posts and fasteners shall be hot-dip zinc coafed galvanized after
T r . ¢ |=| — y : A 14" fabrication. No punching, drilling or cutting will be permitted after galvanizing.
S T \ :ir—_— 6" Hole B ::::::___:__E ~ =\N 3 7 2. Where conditions require, special post lengths in increments of 6 inches may
ol I FOTT ~ " be specified.
| os +t oY L~ 34" hole
%0 ﬁ’ H : v I3 'Y 3. All fasteners, posts, and rail elements (i.e. FBB03, PWEOI, RWMO2b, etfc.) shall
R . : {%f conform fo the latest edition and amendments of "A Guide fo Standardized
il N~ : % Highway Barrier Rail Hardware”, a report prepared and approved by the
§—$—— |;| ! AASHTO-AGC- ARTBA Joint Cooperative Committee, Subcommitfee On New
= 1| i 7%" Highway Mafterials, Task Force 13 Report. Dimensions of fastners, posts and
17" i 13 ¥ : ¥ N\ rail elements have been converted from metric units info their present form.
. : 2l | 21l ";\ m 4. The Recycled Plastic Block or Offset Block shall be approved by the State.
QL;# o) 2 \64%\ 5. All new guardrail systems (system consists of total length of guardrail
574" 7 Al exterior corners g including both end treatments) shall include the Additional Paved Area.
< 8 > " radius 6. Affer the guardrail posts are installed in the paved area, the Confractor shall
0P fill/seal around each guardrail post and all cracks in the paved area caused
LUr SIDE RECYCLED POLYETHYLENE #/rigg ;‘he guaro/;ra/;'/f post /'/;gfa//aﬁ?. If requircejdf /?y the gspicforﬁeng/’neir,
e Contractor shall tamper the paved area around the guardrail post prior to
RECYCLED PLASTIC BLOCKOUT (TYPE 1) OF FSET BLOCK (TYPE 1) filling/ sealing. All costs associated with this work shall not be paid for
separaftely, but shall be considered incidental fo the various guardrail items.
Offset Block or Blockout ¥ Offset Block or Blockout /- ;}ggigvzga%ggg ;;%; 7;;6 J ég d:S/OP ¢ area cannot be mef, a sife specific, engineer
buardrail— - Guardrail Post 8. New AC. pavement at guardrails shall extend 6 feet longitudinally beyond
P terminal ends.
\ A ' A “f=z=z== .
Strong Post e O ! 9. Reflector Markers (RM-5) mounted on guardrails shall be spaced every 25 feetf.
(PWEOI) —>)>\ i . L 5 ‘ . RM-5's shall not be installed on Terminal Sections. Furnishing and installing of
(PWEO2) /@“ v/:_/ gng;_?e (%Lgrecé’rilllj fbo/f e F ////sga/ f each RM-5 shall be considered incidental to the adjacent guardrail system.
41 oo Noke o ) 10. Reflector Markers (RM-5) shall be bi-directional with white and red
® N Pl AN ' retroreflective sheeting.
e Additional Il. RM-5's shall not be installed on the End Terminals.
" itiona
__Paved Shoulder_|_ Paved Area*
_ A II_OII
E xploded View DIMENSION
G
(Rail and washer not shown) | UARDRAIL TYPE H A
_______ | 2-0" Min. Strong Post W-Beam I-9%"| 1-6"
STEEL POST AND BLOCK DETAIL === By -‘-‘-‘-‘-‘-‘-JP‘ Gr%dfeFf//CXlr’régacf Strong Post Rubrail (W-Beam) 2-0" | 1-6"
| (See Note No. 7) Modified or Strong Post Thrie Beam | 2-0" | 2-0”
Rreflector Marker (RM-5) - Reflector, Whife Type III or IV Retroreflective Sheeting = Cuardrajl —
Side Facing Traffic, Backside Red (High Intensity); Color of Refroreflective Post
D (Mounted on Guardrail Bolt) Sheeting shall be Bi-Directional, White é}%er
for side facing oncoming fraffic and Slope Break Point
Red at backside. F by Con't, 2 | S/ {
u S~ 2 '
; Pav’f.j\ T L min il lope
: Desi an | AC. Pav'l ) ) STATE OF HAWAII
E *: “_ _ _JJ . 7 DEPARTMENT OF TRANSPORTATION
é i : é 5 Mix No. IV Rounding ~<_ HIGHWAYS DIVISION
i > | Existing =
c3igis 2 Slot lfg" X 2" -Prior to installing AC. Mix. No. IV, Ground GUARDRAIL DETAILS # NOTES
—T level # remove vegetation and compact
25 |8 sz < N existing ground to 95% compaction. | MAMALAHOA HIGHWAY GUARDRAIL REPAIRS
oL < Galvanized Steel Vicinity of Kahuku
LA (4" Min. Thickness) ELEVATION ;
Project No. 11E-01-10M
REFLECTOR MARKER (RM-5) DETAIL AND TYPICAL INSTALLAT ION [YPICAL GUARDRAIL INSTALLATION Scale: NTS Date: May, 2010
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Offset Block or Blockout NOT E- Ii"i D'-';r/;,:?- — T ;Z;; I;l;) SH;I;TS
Guardrail — All Holes are W6x8.5 ——
PWEO! 34" Dia. Structural ___||___
Sha e > | 5/ n
/(} de==z=z=== :ﬁ: P M1 A6Alek_<_7/32,, 5/8,,
™ 5%" 23 n 1 J
Wt ‘ y il 3 CE) " o x
F_ I i = ™ Mod. Heavy Recess both
! +— ol — Hex Nut sides
N ik [ 13" \ /}
PLAN : Hoqr4)- )
PWEO! o L Dfsfgggglr o ,;; ; g&%
i ; |
RWMO2a — Offset Block or Blockout : i ielk : J
i o FBB02 2 g 1y
Splice Bolts | _ o © i
Re P =~ | '
________ L S il GUARDRAIL BOLTS AND RECESSED NUT
R 1, S S
FBBOB/ | — i
| Ground 4 7 fround
N Line é ine
U}"O . m"f—"WW ¥ m__%
J S <
- PWEQ! —— 5 — 3o oy L -
/4 /4 N /4 H}’
Ground & | |
Line~ | | ”
¢ ‘ SIDE FRONT
W-BEAM STRONG POST (PWEQO!)
ELEVATION ' 6-3" >:
~ | N . J ' i
STRONG POST W-BEAM GUARDRAIL e - | ® ; ®
N L : 7 : :
(SGRO4a) . - — ! / |
32 £ 4 ® g ®
o o @ 3/4 " X 2//2 //—f _
_ 6-3 6%3 - Post Bolt Slof L4 © ®
€ Rail bolt hole € Rail bolt hole ) Y e O ) i
8-FBBO! FBBO3 B y 5'
Splice Bolts ‘\ fRWMOZa v 2 ! ©
11} x » " ,
..... o T il iy T Slot (typ.
“o’p Lap in a’jrecﬁonJ
™ y—Ground Line - of fraffic DESIGNATOR BT%%K%/&;@L - - 13-61%" )
Ll el AL RWM0Z2a 12 Gauge
) |~ PWEO! N | B
|, 2 SPACE W-BEAM GUARDRAIL (RWMO2a) DEPARTMEN o A ATION
kRS é E ELEVA T]ON | HIGHWAYS DIVISION
i | STRONG POST W-BEAM GUARDRAIL
STRONG POST W-BEAM GUARDRAIL WITH
i, |8 10 - MAMALAHOA HIGHWAY GUARDRAIL REPAIRS
. RECYCLED OFFSET BLOCK OR PLASTIC BLOCKOU Vicinity of Kahuku
: Project No. 11E-01-10M
Scale: NTS Date: May, 2010
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BY

TRACED BY

DRAWN

QUANTITIES BY

DESIGNED BY
CHECKED BY

ORIGINAL SURVEY PLOTTED BY

PLAN

NOTE BOOK

No.

Either full penetration

FED. ROAD

DIST. NO. STATE

PROJ. NO.

FISCAL
YEAR

SHEET
NO.

TOTAL
SHEETS

: Hex. Nut For Details of Concrefe r HAWAN | HAW. | JIE-OI-FIOM | 2010 | 19 32
weld or bend fo Tit for %" Bolt énchgr 7LB;)oc/k in Ground |
ee Del. below. |
Wnawa Y Plate Metal Guard —\ fF lared End e Edge of Paved Area
%" Weld all around W Weld Rail - Element Vi: 5 A ; 5 5 ; 3 5 ; 3 3 3 |
4" Wel —
%" Plate \ /4" Plate L Edae of Travel Varies —
Hex. BN \ {/ - Direction of Traffic ge or [ raveiway Paved
N N\ %" Machine . Shoulder
1 P S . N AL Bolt ¢ Cut 130" PLAN
" pia. ol _ _ _ _ L O S TR | L2 Washer on Limits of —
Stud — E=====—=¢ = \\r = ,A g~ Front Face TPayragafff/or
- RIS | ype are
116" Dia./ o 4" Weld /WZ' /7 Finished Grade—\
] L ey H !! !! H I! H .. " .. H
T Plate 2% S
Standard Swage ! t b t ? } } } } t h } }
Connection for 34" Cable
ELEVATION
ANCHOR PLATE DETAILS
TYPE "G" FLARE END TERMINAL
38//
(\6 15/ 1/ _n 3/4” Cable fo N'O—TE_:
S 7" 17 e ] 5t be swage . .
3 | | | connected Type “G” Modified End Terminal is a site specific end ferminal with a
------ taper and radial termini. A site specific detailed drawing is required for all
Innnnonnnnnm 3
7 . ——— Type “G" Modified End Terminal and must receive Engineer's approval.
=\m] ;\v[ The taper (flare rate) of the guardrail shall follow the latest edition of
Stud threaded ' ~ AASHTO'S Roadside Design Guide (currently, Table 5.6 - Suggested Flare Rafe
entire length for Barrier Design, page 5-21, Jan. 1996 edition).
The radius of the radial termini is an Engineer's judgement based on fhe
STANDARD SWAGED FITTING site evaluation. The Engineer shall consider safety (minimize the spearing %
blunt end situation); degree and potential seriousness of the hazard; bicycle
AND STUD 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.
Secure Cable Loop During construction, the Contractor shall layout the proposed Type “G”
W75 Cable Clips Modified End Terminal and receive approval from the Construction Engineer
| prior tfo installation.
2 16 , x Note: 2-0" When Installed
‘ o o 4 with Rubrail
T
i i i
g EEEE - -—J+L— #: 1A
Finished i o Hse Coate Anchor
. <7z N
Crte 1 / | i S P [ (Class A Conc.)
::\\\:: T=o a 3 -
| L%” Cable | I/ T TEsss 1 Sl K o . 6"
| | TSEay | .
N — Anchor 1 114" Galv. Rod HPRSEE 3"x3"x6" Steel
3 Plate | W/Welded Eye - li/:ﬁ Plate Welded To
| | ' < Rod STATE OF HAWAII
: : | 8_5/8 " BO/?LS : : : :_ —4 B '—4._ _: DEPARTM:E:W(,Z::STDR;C::,SOF:\,ORTAT'DN
L] w/nuts ¢ L L |

washers

ANCHOR BLOCK DETAIL

1. Concrete, G.R.P, excavation, anchor rod and miscellaneous appurtenances necessary
fo anchor the guardra// ends shall be incidental fo mefa/ guardrail.

GUARDRAIL DETAILS

MAMALAHOA HIGHWAY GUARDRAIL REPAIRS

Vicinity of Kahuku

Project No. 11E-0i-10M

Scale: NTS

Date: May, 2010
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FED. ROAD FISCAL | SHEET TOTAL
DIST. NO. STATE PROJ. NO. YEAR - NO. SHEETS

HAWAII HAw. | [IE-01-10M 2000 | 20 32

S B S BBEEES KK NN \/X/@@f\@\\\@\\\ &\\\A\\/ N QA\/X\: 5 Kg\%\\\/&\\A NS /A\a/(\Q\\ < \/g’Q\é N /::\;5/\ N /@a@\@g@/\’ié’ﬁ/ \\//S\/a/(& NG ,@;//\%/\ ] ég}f/\’ﬁ/ﬁ/é/\\?\/ \/&/\’2;5% \z\\gﬁ/g@’s\zﬁ/’é\iéﬁﬁ/@ﬁ?}&\/// /\}//éﬁ:/é/&@\\z\\
Q/&@%E\%%%\ﬁ\z\}//&//%//@/ﬁs Q/@/@@%M/g\?%//@/ﬂ éi/ékéé%\\\\/é@é\///k//&/ \\//A///é§<{ g&%&gﬁéﬁgg é%< é\ii%\i%\/ &,\\égé\ Jf\\/}i\:?ﬁ%&\\ /)/\/&?\ N /&gﬁ\/&}\é\ NS ﬁVég\%%?}\j ﬁ%zzé//f\\ S
781"9” | 12,‘6” _
LONG SPAN OVER CULVERT LONG SPAN OVER CULVERT
3 7/'6 o ' — _ 2 5/_ 0// _
Three Rail Element Sections of Nested W-Beam * Two Rail Element Sections of Nested W-Beam*
6/_ 3// 6/_ 3// 1 6/_ 3// ]8/_9// o 6/_ 3// i 6/_3// 1 6/_ 3// _ < 61'3” e 6,‘3” e ’21“6” e 6I'3” el 6l'3” =
A B B A<—o .
x| Direction of Travel = = N
N = 1 _ M 1 T W B B
ﬂ ﬂ ﬂ ﬂ ﬂ H H ﬁ z N I T N N 4
! [Ground Line ] l /—Ground Line
SNYIILN LR S ENVIGNVIIEN 7R QT LT LT LR LS LT S L K R S LR S LS SNYIILNILILN SNYIIONYIILNS) SNYIIENIILN NS4 NN /\\\\\\ L L LS SNYIGLNVIGNVIGSYIGSVIGSINIINS QL2 S QAL LN SIS
Culvert or A~<— B<=— | | '
" Other Obstacle—= B A< | =—cuivert or
Other Obsfacle |
(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.)
Recycled Plastic Spacer Recycled Plastic Spacer *Note: All nested W-Beam splices points shall be staggered.
| Block or Blockout ! Block or Blockout
ST Nested W-Beam

STATE OF HAWAI
DEPARTMENT OF TRANSPORTATION

NESTED LONG SPAN STRONG POST

DRAWN BY
TRACED BY
QUANTITIES BY
CHECKED BY

ORIGINAL SURVEY PLOTTED BY

NOTE: All Rail Elements Sections are 126"  ———b W-BEAM GUARDRAIL OVER CULVERT
—— and All Posts are 6 Long MAMALAHOA HIGHWAY GUARDRAIL REFPAIRS
Vicinity of Kahuku

PLAN

NOTE BOOK | hpgIGNED BY

No.

SECTION A-A SECTION B-B Project No. 11E-0I-10M
Scale: NTS Date: May, 2010

SHEET No. 4 OF [0 SHEETS
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Attach rubrail to rear of post
with Rail bolt-Galv. (hot-dip
zinc coated) %"% x 4" long
bolt and nut

Field bend

25'-0" Minimum

72" (min.) to . + field conditions

- - ; s to fit .

Warranting [-eafre Dlsmni?m\;?rc’)? payment for Rubrail
Toe of Fill

Provide Rubrail when
called for in the plans.

A
6-3" <—‘

—Location of End Anchorage
Block when offset distance
from tfangent rail section
fo bank is 4-8" to 6-7".

Location of End Anchorage
Block when offsef distance
from tfangent rail section

to bank is 0-0" to 4-7".—

DRAWN BY

TRACED BY
DESIGNED BY
QUANTITIES BY
CHECKED BY

ORIGINAL SURVEY PLOTTED BY

PLAN

NOTE BOOK

L Edge of

Paved Shoulder

TOTAL

FED. ROAD FISCAL | SHEET
STATE PROJ. NO. SHEETS

DIST. NO. YEAR NO.

1E-O1-10M 2010 21 32

HAWAII HAW.

General Notes

. All posts are 6-0" in length within the
50-0" pay limit for the Modified Type "A-1"
Flare without rubrail.

—Location of End Anchorage 2.  Whenever swales or a change in grade is
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
of cuf - a minimum embedment of 4-0". Post lengths
Top Location of End Anchorage shall be adjusted to provide the minimum
Block when offset distance embedment.
from tangent rail section 3. All fasteners, posts, blocks and rail elements
| = fo bank is greafer than 9-5 shall conform to the latest edition and
B L ‘;E;“ /Q"‘“ amendments of "A Guide fo Standardized
T & K5 ,:/3/ o Invert of Gutter Highway Barrier Rail Hardware”, a report
o = —-’ 5 7-10 / prepared and approved by the AASHTO-
B i e - AGCARTBA Joint Cooperative Committee
12'-6" 12-6"  |Measured along and HDOT's Statewide Guideline for
- T ~(rail face Permanent Highway Safety Hardware.
25'-0" B 251" N 4. Limit of payment for Modified Type “A-1"
- = Double Nested W-Beam Flare shall be 50-0" from End Shoe

(see elevation plan for
post spacing)

B__..___

| Height of guardrail is parallel
l ~ fo shoulder grade

Design speed |  5.p
mph
68 15:]
62 13:1 | i
A
50 11:1
43 10:1
37 9:/
31 /[l
Paved
. Paved _,_/_ Area _ Paved _,  Paved
~ Shoulder | © Shoulder Area
| //_ " 11_0”
l
— T %
|| max ——
N ||
- H
section A-A Section B-B

T 1T 11 1T il +4
i i f i f i A f — ﬁf\g

t—H—
e e A A A A R A TR T AN

_aqr ¥ t*ﬂ
18-9 6 3>

50’ Guardrail

fe=— —

Pay Limit for Modified Type "A-1" Flare

\—Concrefe
anchor block

*  Posts at 3-16" o..

ELEVATION (Profile Along Rail) ** Posts at 167" oc.

3I’'x3'x3" Conc. Anchor Block
Buried in Cut Secftion

Guardrail v
Element

5/8 /lg X 7]/4/
Long Bolt

PLAN - ANCHOR BLOCK IN CUT SECTION

Special End Shoe for
Details See Sheet B-3

including Rubrail (when applicable),
Anchor Block and GRP work.

5.  Excavafion, Anchor Block, Backfill and
GRP work shall be considered incidental
fo the Modified Type "A-1" Flare.

€ Guar, draj/ L&\%

g
4 /@roqfed Rubble
O aving
I Slope . ;'staokf/‘//
Ix3'x3" Conc.

Anchor Block

Metal Guardrail
Metal Rubail (when applicable)

ANCHOR BLOCK IN CUT SECTION

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

MODIFIED TYPE "A-1" FLARE

MAMALAHOA HIGHWAY GUARDRAIL REPAIRS
Vicinity of Kahuku
Project No. 11E-01-10M

Scale: NTS Date: May, 2010
SHEET No. 5 oOF 10 SHEETS
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FED. ROAD FISCAL | SHEET TOTAL
DIST. NO. STATE PROJ. NO. YEAR . NO. SHEETS

HAWAII Haw. | [IE-01-10M 2000 | 22 32

W-Beam Rail — 6 x 8.5 End of insert v g
\ Steel Post fo be closed —-1 "—2 vég/;fi egagg ,’,‘3 sgﬁf 5
Offset Block
or Blockout | Threaded inserts for Gan—.ow ST
M24 x 50 galv. hex ™ ™ Note:

head cap screws T W] o W A |

Plan Cap screws fo be & ~— | & All fasteners, posts, blocks and rail
— threaded a min. 46 mm |\l _sog elements shall conform fo the lafest

Inserts threaded min edition and amendments of “A Guide fo

Offset Block of 45 mm 5" A | Standardized Highway Barrier Rail
or Blockout 6 x 85 Hardware,” a report prepared and
\ Steel Post approved by the AASHTO-AGCART BA
ANCHOR ASSEMBLY Joint Cooperative Committee and HDOT's
by CONCRETE BLOCK ANCHOR Statewide Guideline for Permanent
. Highway Safety Hardware.
N
93 | ’ L,—O;/= 3/_0// _ l/_0//
| O\ = N
‘ e :;ug—a@.%aﬁ;ugé o
A M AN\ GRP —— — % |
o é —\ -
3 Z@RY
| | Q 5 Q Sl
L | 7172 =
! < Anchor assembly for threaded @
|3 inserts (see detail this sheet) —g! - ®
I ] &
I | S X
| - ]DC —
N >
Elevation ?
STRONG POST W-BEAM GUARDRAIL 3 %4
0" 00ps
4”<_ 2/_6// X 2/_6//
™ 4 “4; //_0//
Terminal connector RWEOZD |
= D) S
\ SyayE=cas 2
| & — — "6: _ i _;I__ [_ _ *
= S 1R
= 5 o5
[ — — | +—  J=_|
il —s \
— [am) T — c“ l\1 ‘9
..... — — ¥ (ij (\\.)
(o) (¢ S
[a—) (o) o ™
| & (—-/:’;/ J
I b = = = — — — = —
X Rubrail (when applicable) / s ’—':”4 \ 2\\ \ !
L - 205 4 tars 24 fong oeeamweny o5 TiANSponTATION
5 & E ; é é E /evaf/ on HIGHWAYS DIVISION
HiH CONCRETE BLOCK ANCHOR MODIFIED TYPE "A-I" FLARE
L, |8 (3" X 3’ X 3) MAMALAHOA HIGHWAY GUARDRAIL REPAIRS
* E | Vicinity of Kahuku
2 BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS Project No. IE-OI-10M
MODIFIED TYPE "“A-1" FLARE Scale: NTS Date: May, 2010

SHEET No. 6 OF 32 SHEETS
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Offset Block

i

or B/ockouf—\
A

2 2//

!

" <

#

|

1" steel

plate

\

|

Elevation

!

6 x 85
Steel post (PWEOI)
6-0" long

Drill extra "8 hole
in post flange each side

C 16"

878 "
5

RUBRAIL ANCHOR DETAILS

‘j7%§u #S%éﬁ
~ 13%" _ |
Steel post (PWEQOI) — ;
=21/2//>=2%//==-2//> _‘_2”__":23/8”‘: =2y2//= \\"
[——7” x 134" slots (typ.) |
. | W-Beam ra/'/——/
= Plan
[N
A
R T | 3 - 7”@ holes to be field drilled in rail
\\ ‘e and attached to steel plate with 75"% hex
> 2= bolts 14" long with square washer
TN T O T N
N N N " AN
N NIEEE
£ oo /p@ —
1"8 holes to be field drilled in | jloy !
ONRY " i1 and through post fl
NI, < rail and through post flange. ¢ of post
RN \ \\ B Attach to steel plate with 7g"% hex
1 ! bolts 2" long with square washer
¢ of post \\ Front View
— 130-"% holes (only if
7% 57 plate is bolfted to post)

:::::

DRAWN BY
TRACED BY
DESIGNED BY
QUANTITIES BY
CHECKED BY

ORIGINAL SURVEY PLOTTED BY

PLAN

NOTE BOOK

Steel Plate - 1"

(Hot-dip Zinc Coafed Galvanized-

Welded or Bolted fo Post)

/3/4//

78//

T

N

R

|

\

73/4//

\

|

\—/”;zf hole

Square Washer

(36" Thick - Hot-dip

Zinc Coated Galvanized)

Steel post (PWEQI) ——

_ 139" _

77 ”_}5781

N\

.. W -1

L N

i
\—W-Beam rail

Plan

3 - %"% holes to be field drilled in rail
and attached to steel plate with 73"# hex

bolts 14" long with square washer

|

"8 holes fo be field drilled in

rail and through post flange.

Attach to steel plate with 75"% hex /
bolts 2" long with square washer

RUBRAIL DETAIL FOR MODIFIED TYPE "A-1" FLARE

HsE
' O[Ol [pl©] !

—=—C of post
Front View

III L

6 x 85
Steel post (PWEOI)
6"-0" long

!

BN

Nofte:

All fasteners, posts, blocks and rail
elements shall conform to the latest
edition and amendments of “A Guide to
Standardized Highway Barrier Rail

Bolt plafe fo post
with 4 - %"%
hex bolts 2" long
with hex nuts

Hardware”, a report prepared and

approved by the AASHTO-AGCART BA

Joint Cooperative Committfee.

$

?

s

/

/

|

!

{

Elevation

POST ANCHOR DETAILS

(WHEN CALLED FOR IN PLANS)

Drill extra 3”@ hole
in post flange each side

"
878 "
5

Bolt plafte fo post
with 4 - %"%
hex bolts 2" long
with hex nufs

W-Beam rail

Offset Bl
or Blockout

FED. ROAD
DIST. NO.

STATE

PROJ. NO.

FISCAL
YEAR

SHEET
NO.

TOTAL
SHEETS

HAWAII

HAW.

11E-01-10M

2010

23

32

TN

Offset Block

or Blockout

-

Plan

6 x 85
Steel post (PWEOI)

6 x 85
Steel post (PWEOI)

|

3//

|

-
0

?

| 3-8" (Max.

[

<

o
I

Elevation

4’-0" Min. Embedment

\Z\

STEEL POST GUARDRAIL

WITH RUBRAIL

\IW

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

MODIFIED TYPE "A-1" FLARE

RUBRAIL DETAILS

MAMALAHOA HIGHWAY GUARDRAIL REPAIRS

Vicinity of Kahuku

Project No. I1E-01-10M
Scale: NTS

Date: May, 2010

SHEET No. 7 OF [0
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FED. ROAD STATE PROJ. NO. FISCAL | SHEET TOTAL

Cab/e Anchor BOX 5760 | | GENERAL NOTES DIST. NO. | YEAR | NO. SHEETS
%5 59/48585/} s;vou//d%- fo/;s, W-Beam Guardrail End Section [ F1303 1. Breakaway steel posts are required with the FLEAT awan | waw. | JIE-OIFIOM | 2010 | 24 | 32
o e WG - Terminal. ITEW | qry, BILL OF MATERIALS
WO50A | Washers eam Guardrajy : NO.
Length of neeq Steel Breakaway Line Posts 2. All bolts, nuts, cable assemblies, cable anchors and 2000 l TVPACT HEAD
Zg,ggcf , (post 3 thru 7) [ PB62I bearing plates shall be galvanized. |
0 W-Beam Center Section 3. The soil fubes shall not protrude more than 4 above F1303 I | W-BEAM GUARDRAIL END SECTION, 12 GA
eam Lenier , / : : 61203 2 W-BEAM GUARDRAIL, 12 GA.
‘ G1203 W-Beam Guardrail ground (measured along a 5’ cord). Site grading may —— ,
_ —— 61203 E "1 ‘Za};f"e”; f‘;” be necessary to meet this requirement. 5730 2 *FOUNDATION SOIL TUBE, 6" x 8" x 72"
u et h Instaiiarion fea. 4. The soil tubes may be driven with an approved driving E750 ! BEARING PLATE
e gaaijl,f?gi;,gg e n h | head. Soil tubes shall not be driven with the post S760 ! CABLE ANCHOR BOX
oo | h in the tube. If the tubes are placed in drilled holes, E770 ! BCT CABLE ANCHOR ASSEMBLY
376" _Straight £ , the backfill material must be satisfactorily compacted E780 / GROUND STRUT
are to prevent settlement. PB620 2 STEEL BREAKAWAY END POST
5. When rock is encountered during excavation, a 12" Dia. PB621 5 STEEL BREAKAWAY LINE POST
PLAN post hole, 20" deep may be used if approved by the 5 RECYCLED PLASTIC BLOCKOUT OR OFFSET BLOCK
TRAFFIC engineer. Granular maferial will be placed in the bottom / IMPACT HEAD REFLECTOR MARKER - IHRM(R) OR (L)
of the hole approx. 2 15" deep to provide drainage. The B HARDWARE
Standard W-Beam Guardrail soil tubes will be field cut to length, placed in the hole B580122 25 %" Dia. x 1%" SPLICE BOLT, POST #2
@ @ @ @ @ r_qu @ r_qu @ 1 Installation and backfilled with adequately compacted material B580754 2 %" Dia. x 7%" HEX BOLT
6-3" 6"-3" 6-3" 6-3" 6-3 6-3 6-3 _ tod T the ol 8 . 2
excavared froim 1ne noie. B341004 2 %" Dia. x 10" HEX BOLT
6. The breakaway cable assembly must be taut. A locking B581002 5 %" Dia. x 10" HG.R. BOLT (POST 3 THRU 7)
device, (vice grips or channel lock pliers) should be used NO50 32 %" Dia. HGR. NUT  CUCE 2 SOIL TUBES 2
to prevent the cable from twisting when tightening nuts. NO30 2 %" Dia. HEX NUT '
LA L~ B | 7. (R) or (L) indicates right or left Impact Head Reflector WO050 P HGR. WASHER
| “ Marker (IHRM). Providing and installing of IHRM shall O30 y 3/ '
. . 4" ID WASHER
: , ) be considered incidental fo end treatment.
| Ground Line . NIOO 2 1” ANCHOR CABLE HEX NUT
R 4 ! R o IS 8. The stripes for IHRM shall slope downward at an angle
! Cable ! il m Al AL i o . . w100 2 1” ANCHOR CABLE WASHER
Anchor ! | | | | | of 45° ftowards the side of the end freatment that fraffic T
Box | | | | | is to pass BI40404 2 %" x 4" HEX BOLT
Assembly i i i it ! _ ’ iz 2 %" HEX NUT
5160 8 (8) Splice Bolts [ B580122 i Wor4 4| W WASHER
L SGround  |U Rail not affached and H.G.R. Nuts [ NO50 Breakaway Y Dia. x 4" Bolt [Bi40404 4 SB58A 8 CABLE ANCHOR BOX SHOULDER BOLT
Line —A at post #3 End Post 4 oo |
Strut w/Nut | NOI4 NO55A 8 %" A325 STRUCTURAL NUT
£780 PB620 # (2) Washers | W014 WO50A 16 | 1s" 0D x Yg" ID A325 STR. WASHER
ELEVATION Foundation Tube Options For Posts | ¢ 2
; . 3% *6-0" Split Foundation Tubes S730
Impact v -~ L *6'-0" Solid Foundation Tubes E73I
flead |3 r *5"-0" Foundation Tubes S735 W./Soil
F30001 | » “Ta Plates SP600
: BN *4-6" Foundation Tubes E735 W/Soil
éﬁ » — Plates SP600
aC 3//
IMPACT HEAD CONNECTING DETAIL Yellow Reflector
IHRM(R)
IMPACT HEAD REFLECTOR
%"? x 114" | B580122 MARKER INSERT
Breakawavy End Post w/HG.R. Nut | NO50 DETAIL
PB620 / # (1) Washer |W050
l I | i I Impact Head Hex Nut under Nut only
—F ' F3000 gIOO BCT Cable Anchor Assy.
B ra- Washer E770 Breakaw. '
it Wi00 End Post Ground Strut Roayoled | iastic Slock
Bearing Plate | P& Ground Strut £780 or set Bloc
Hex Nut | NIOO PB620 7 ;
E750 |— ¢ Washer | W00 E780 Steel Break W-Beam Guardrail
eel Breakawa P "
B Bearing Plate /1IN S Tire oot V| t———%" Dia. x 10" [B581002
- 3 n " E750 i 3/4”¢ x 10" PB62| w/H.G.R. Nut | NO50
X %3 x 7" rl/.ﬁ %% x 10 Ly fead Bolt K %2 x 10" # (1) Washer [ W050
a Hex Head Bolt Hex Head Bolf Hex Head Bolt | B341004 under Nut on/y STATE OF HAWAIl
g A B580754 B341004 %" x 75" 3337604 # 9" Nut | NO30 DEPARTMENT OF TRANSPORTATION
LN B £ %" Nut ¢ %" Nut [NO3O] Hex Head Bolt ¢ %" Nut [NO30 w/(2) Washers | WO30 HIGHWAYS DIVISION
HUE VG50 w/(2) Washers [ W030 B580754 w/(2) Washers [W030 S 5 71 FLEAT-350
SEEASE G.R. Nut "% x 7"
: # HOR. Nu Hex Head Bolt [B580754 FLARED ENERGY ABSORBING TERMINAL
P - Soil Tube NO50 Soil Tube ox [10ad B9
%E i 730 - Soil Tube <730 # H.G.R. Nut | NO50 MAMALAHOA HIGHWAY GUARDRAIL REPAIRS
PR | & * o _ o
5713 S730 | Vicinity of Kahuku
SECTION B-B Project No. 11E-01-10M
FRONT VIEW OF POST 1 PARTIAL VIEW OF POST 1 SECTION A-A (Typical @ Post 3 - 7) Scale: NTS Date: May, 2010
af Post #2 NOTE: RAIL NOT BOLTED e POST *#3
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FED. ROAD STATE PROJ. NO. FISCAL | SHEET TOTAL
o e.p. . totn e.p. Var | ‘ DIST. NO. YEAR NO. | SHEETS
exlsting Varles . | cxisting aries | nawan | naw. | JIE-OIHOM | 2000 | 25 | 32
pavement o e (Shoulder) pavement (Shoulder) NOTES:
.S, . e.S. : |
_Varies | Hand, Machine work_ . Pay limits for AC. Mix V, Handwork, and
Note 1: Machine fWork exist. paved | > #?/073 wor exist. paved New AC. Mix V, Machine work, are as shown.
it 3-3" or greafter. ~= Py =z v drail ,
Hand Work g/'f less onlar. varies E xisting '\ An shiar. varies Guar _a_/) PP 2. AC Mix V, Handwork shall be paid for under Ifem No.
than 3-3" Cuardrai <1'-0 ) '-0 401.0501 - Asphalt Concrete Pavement, Mix No. V,
- o | Hand Paving under Guardrails.
DX q] | o ] AC Mix V, Machine Work shall be paid for under Ifem
: 2 147 \min 55/(max) - 1" min. No. 401.0502 - Asphalt Concrete Pavement, Mix No. V,
______ 5:/_%7 ixi o | ;\ Ag‘ Vix V o =" AC ,V',,- x V Machine Paving Under Guardrails.
I RLLLLLR T I L ———— |, ex/sr. {———_L_— BN - = T~ ex/sr. 3. Excavating, placing, leveling, and compacting of
%———-—I / .\ S/ ground SxiEhnG. e N/ ground suitable excavated material shall not be paid for
existing 3 ~ paved shoulder 1% min. ) ~ separately, but shall be considered incidental fo
paved shoulder 1" min, — Suitable Excavated Material for AC Mix V Use Suitable Excavated various contract items in Section 401 - Asphalf
| Use Sulta C - 0 Concrete Pavement.
AC Mix V filling and leveling (when available). Material for filling and
| leveling (when available). 4. Compaction requirements of Cold Planed
TYPICAL PAVING UNDER EXISTING GUARDRAIL TYPICAL PAVING UNDER NEW GUARDRAIL material shall be in accordance with
Not To Scale Not To Scale
| 5. Maintain longitudinal drainage as shown on the
plans or as directed by the Engineer.
o) 6. Contractor's attention is called to the increase in the
A el asphalt content and compaction requirements in
X/ NOTE: Section 401 - Asphalt Concrete Pavement, Paragraph
AC MIx No.V may be placed 401.05-(E)-(3) of the Special Provisions.
\/ | In I1fts up to 6" thick. Top of Cut

RN i (Approx.
{Q Paving Limits | { {T/T ] ;r
- J\/é i i i i U JL J U i l l J J i M F'; New GRP (Refer fo

: Sheet B-10A ¢ B-10B)
i A VA A A A Y A VA A WA AV Laitne / Guardrail —,
Type *G" Modif fed 77777/ 77 7 I 77T AT T /T LS 0. Paving fo face
N__ 2 -/ Type "ET2000"
Edge of 2 New Guardrall < Dilrectlon of Travel or SKT 350 of concrete
paved shoulder & | anchor block

PLAN - PAVING UNDER GUARDRAIL oo Efé 7] oot o

Not To Scale " A" o= ——7 = block (3'x3')

varlies Under Guardrails

Top of %‘Uf T Al
rox.
(App ’}( AC Mix V for Paving

..... . ModIf led Not To Scale

Paving Limits
| s art - B v
L/ l/i\ /J*/ // \q; Gutter
\ . //
[Beete= =7 STATE OF HAWAII

VA = .
|

[l ~ [ i o ratments - \/4( ) SECTION "A-A"

BY

TRACED BY
DESIGNED BY
QUANTITIES BY
| CHECKED BY

DRAWN

ORIGINAL SURVEY PLOTTED BY

PLAN

A TYPICAL GUARDRAIL PAVING DETAILS
\\— Edge of New Guardrall —/ 3
paved shoulder S

—— Direction of Travel é FULL PAVING UNDER GUARDRAIL
n" A"

MAMALAHOA HIGHWAY GUARDRAIL REPAIRS
Vicinity of Kahuku

NOTE BOOK

No.

PLAN - PAVING UNDER GUARDRAIL Project No. IE-0I-10M

Scale: NTS Date: May, 2010
Not To Scale Y
SHEET No. 9 oOF [0 SHEETS

25




50-0"

GUARDRAIL LENGTH

37-6" FLARE

Concrete Anchor
Block (Typ.)

Modified Type
“A-1" Flare

RM-2 MARKERS ON FLEX POST e 200' oc. TYP.

—— RM-2 Bi-Directional
on Flex Post )

RM-2 Bi-Directional
on Flex Post w
]

Offset Distance
To E.P. Stripe

DRAWN BY

[ T S Y

TRACED BY
DESIGNED BY
QUANTITIES BY
CHECKED BY

ORIGINAL SURVEY PLOTTED BY
PLAN

NOTE BOOK

Edge of Travelway J

PROVIDE RM-5 MARKERS e 25 oc. PER DETAIL ON SHEET 17

TYPICAL @ "MODIFIED A" & "FLEAT 350" END TREATMENT

Type II Object Marker
on Flex Post

=—— Direction of Travel

50-0" FLARE

GUARDRAIL LENGTH _
o b +nf?n
~———— RM-2 Bi-Directional ——
- \  RM-3 Bi-Directional on Flex Post
L, Marker on Flex Post @ Culvert
RM-2 Bi-Directional / 7
/ on Flex Post /AN
Modified I i i
Type G / 7/ .
Fl Offset Distfance
(R-Radius) s To E.F. Stripe gl;_rz-ggg/
Edge of Travelway J y ’ / ’ <—— Direction of Travel
/ 7/
/ /
RM-2 MARKERS ON FLEX POSTS e 200 oc. TYP.
PROVIDE RM-5 MARKERS @ 25' oc. PER DETAIL ON SHEET 17
TYPICAL @ MODIFIED "G" & "SKT-350"/"ET-2000" END TREATMENT
TYPICAL GUARDRAIL REFLECTOR MARKER INSTALLAT ION
Nof To Scale
NOTES:

l. All reflector markers located behind gquardrail and other locafions
shall be installed with flexible delineator posts.

2.  Exact location of Reflector Markers shall be determined in the field

by the Engineer.

3. Color of flexible delineator posts shall be white except for RM-3,
RM-3 bidirectional, and RM-3/RM-2 combinations shall be yellow posfts.

4.  RM-2 Bi- Directional shall be white in color.
5.  RM-5 shall be per Standard Guardrail Defails.

FED. ROAD
DIST. NO.

STATE

PROJ. NO.

FISCAL
YEAR

SHEET
NO.

TOTAL
SHEETS

HAWAII

HAW.

IE-01-10M

2010

26

32

Approximate Spacing for
Delineators on Horizonatal Curves

Radius (R) Approximate
Of Curve Spacing (S)
Of Curve on Curve

(feet) (feet)

50 20

115 25

180 35

250 40

300 50

400 55

500 65

600 70

700 7’5

800 80

900 85

1000 90
Distances were rounded fo

the nearest 5 feef

Spacing for specific radii may be interpolated
from table. The minuimum spacing should
be 6.1 m (20 ff). The spacing on curves should

not exceed 90 m (300 ft). In advance of or

beyond a curve, and proceeding away from the

end of the curve, the spacing of the first

delineafor is 2S, the second 3S, and the third
6S but not to exceed 90 m (300 ¥t.). S refers

fo the delineator spacihg for specific radii
computed from the formula S=I1.7 R-15 for

mefric units and S=3 R-50 for Englis units.

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

GUARDRAIL REFLECTOR

MARKER DETAIL

MAMALAHOA HIGHWAY GUARDRAIL REPAIRS

Vicinity of Kahuku

Project No. 11E-01-10M

Scale: NTS

Date: May, 2010
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