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(typ.J 

I 

: ~/ If~ 
' 

3/la" 
I 

I 2'' 

5/la" 7/lall 

TOP SIDE 

RECYCLED PLASTIC BLOCKOUT <TYPE IJ 

Strong Post 
(PWEOIJ 
(PWE02J 

/ 

/ 

/ 

/ 

/ 

~ .. a 

Exploded View 
(Rail and washer not shown) 

Off set Block or Blackout 

/ 

FBB03 guardrail bolt 
with recessed nut 

STEEL POST AND BLOCK DETAIL 

Reflector Marker (RM-5) - Reflector Type I I I or IV Retroreflective 
Sheeting (High Intensity) Facing Traffic (Mounted on Guardrail Bolt) 

--J~~;:.:~ -~ 

~~--- --- ---~- ~~ 
- - ~ec"-oc,<'~cc,cc-. - 7 

- -~~-

""" 

2-%" 

:;' 

~Slot 1V,6" X 2" 
~ 
~,, < Galvanized Steel 

rYa" Min. Thickness) 

----- --·---------·- -- - ------ ------------- ---------- ---------------------

14" 

7" 

l f.t" hole 

7/la" 

%"~4Y,,~ ~ 
~43;1~~ 

All exterior corners 
f2" radius 

~-6" 

RECYCLED POLYETHYLENE 
OFFSET BLOCK <TYPE I IJ 

Offset Block or Blackout 

Guardrai~, 

/\ 
u 
i.J.... 
i.J.... 
<( 
0::: 
f-

e.s. 
I 

0 11~-~ _1 

0 

PLAN 

Guardrail Post 

Fill/seal around post 
rsee Note No. 6J 

FED. ROAD 
DIST. NO. 

STATE PROJ. NO. 
FISCAL 
YEAR 

GENERAL NOTES HAWAII I HAW. I 36BC-02-17M I 2017 

I. All hardware, posts and fasteners shall be hot-dip zinc 
coated galvanized after fabrication. No punching, drilling or 
cutting will be permitted after 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, PWEOI, 
RWM02b, etc.J shall conform to the latest edition and 
amendments of 11A Guide to Standardized Highway Barrier 
Rail Hardware", a report prepared and approved by the 
AASHTO-AGC-ARTBA Joint Cooperative Committee, Subcommittee 
On New Highway Materials, Task Force 13 Report. Dimensions 
of f astners, posts and rail elements have been converted from 
metric units into their present form. 

SHEET 
NO. 

9 

TOTAL 
SHEETS 

42 

4. The Recycled Plastic Block or Off set Block shall be approved by the State. 

5. All new guardrail areas, shoulder shall be grubbed, graded and 
paved as shown on the plan. Paved shoulder width shall be 
determined in the field and approved by the Engineer. This work 
will not be paid separately but shall be made under Item 401.0100 
A.C. Pavement, Mix IV. 

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 guardrail 
post installation. If required by the inspector /engineer, the 
Contractor shall tamper the paved area around the guardrail 
post prior to filling/sealing. All costs associated with this 
work shall not be paid for separately, but shall be considered 
incidental to the various guardrail items. 

7. When standards for the fill slope area cannot be met, a site 
specific, engineer approved design may be used. 

8. New A.C. pavement at guardrails shall extend 6 feet longitudinally 
beyond terminal ends. This work will not be paid separately but 
shall be made under Item No. 401.0100 A.C. Pavement, Mix IV. 

Paved Shoulder 
Additional 

Paved Area* 9. Reflector Markers (RM-5) mounted on guardrails shall be spaced every 25 
feet. Spacing of RM-5's on Horizontal Curves shall comply with Table III-I 
of the MUTCD. RM-5's shall not be installed on Terminal Sections. RM-5 
on existing and new guardrail shall be incidental to guardrail pay item. 

Pav't. 
Design 

::r: 

A l'-011 

2'-0" Min. 
Grade ¢ Compact 

at Fill Area 
(See Note No. 7) 

10. Type G end terminals shall be paid for under Strong Post 
W-Beam Guardrail. 

II. The Contractor shall removed guardrail and post and shall be 
dispose of, in accordance with existing environmental protection 
policies and guidelines. This work shall not be paid for separately 
but shall be considered incidental to guardrail pay items. 

Guardrail~,, " ~AC. Break Point 
Post Filler /~ 

10' /. Slope · '1><-to· 
GUARDRAIL TYPE 

DIMENSION 
H A 

I c on't. - - - - - , 

H 
ii II 
L _ _ll 

11/;:" Min. 
HMA Pav't., 
Mix No. IV 

Parabolic 
Rounding 

Prior to installing A.C. Mix. No. IV, 
level ¢ remove vegetation and compact 
existing ground to 95% compaction. 

ELEVATION 

Fill Slope 
2:1 Max. 

- - -~ 

lExist~;,q 
Ground 

Strong Post W-Beam l'-95/a II l'-6" 

Strong Post Rubrail (W-BeamJ 2'-011 l'-611 

Modified or Strong Post Thrie Beam 2'-011 2'-0" 

STATE OF HAWAII 

DEPARTMENT OF TRANSPORTATION 
HIGHWAYS DIVISION 

GUARDRAIL DETAILS ¢ NOTES 

HANA HIGHWAY RESURFACING 
Hookipa Park to Kaupakalua Road 

Project No. 36BC-02-!7M 

~ 1 REFLECTOR MARKER (RM-5) DETAIL AND TYPICAL INSTALLATION TYPICAL GUARDRAIL INSTALLATION I Scale: As Shown Date: December, 2016 1 ~ SHEET No. f OF 9 SHEETS 
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-• .- ,-- Off set Block or Blackout 

Guardrail -~ 

A 
u 
LL. 
LL. 
<t: 
a::: 
t-

-PWEOJ 
10 
I ii----'---

1 -;_ -= :: -= :: -= :: = --=r 
I ~ 
L0 75/a" 5fafl 

• 

PLAN 

RWM02a - Offset Block or Blackout 

rt. FBBOI 
Splice Bolts 1 

I 

I 
- -- -- -- -- -- --~ -=-=-:: -=-=-=-=1 

FBB03~ 1 

I 

~ I 
~ 
Q) 

I --- PWEOJ II 

Ground 

K-

I Line ~ II - - - - -Ir-----

-C::> 
-· \..Q 

I, 

' 

Ground 

NOTE: 
All Holes are 
Jj," Dia. 

1· 57,,"·1 

.,_____ PWEO! 

, 
' r +-+ 

Line~ ~I 
'(Jiii», - - I ~»'AW»l t 

, , --\..Q 
I 

' r +-+ -(\') 

SIDE 

411 n 
W6x8.5 L---, .----J 

Structural _ 1 ~:j-l~ 1_ 1 _ Shape---
' 

23/sfl~ 31 11 
~ . 1 1. 14 

' 
--

I I _____ t 
i 11 i I "' 
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11 
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FRONT 
II II 

116 

11 1 

--------

5/ 11 

~ 

1\ "-._-I/ / 

~ 
-l: 

--"' ~ -
' 

13/a II 

DESIGNATOR L 

FBBOI 13/s fl 
FBB02 2" 
FBB03 10" 

--
~ --

FED. ROAD 
DIST. NO. 

Mod. Heavy 
Hex Nut \ 

HAWAII 

GUARDRAIL BOLTS AND RECESSED NUT 

2Y:>fl 

!Ya" 
1~ -. 

~-.----I-! { - - - - J-
~ -- '-

I 

STATE I PROJ. NO. 

HAW. I 36BC-02-17M 

lfl Dia. x Yf 6 fl 
Recess both 
sides 0 

__,__ - -'--

I :Yt<'I 

FISCAL 
YEAR 

2017 

SHEET I TOTAL 
NO. SHEETS 

10 I 42 

W-BEAM STRONG POST <PWEOIJ 

3%11 

211 II 
/~ 

gp 1 D 3/s" R 

ELEVATION 

STRONG POST W-BEAM GUARDRAIL 

<SGR04aJ 

01 i 
; -f -1-~~I f: 
~ , , 

Q) 

-· -.. 

6'-3fl 
rt. Rail bolt hole 

.--8-FBBOJ FBB03 \ 
Splice Bolts \ 

I ~1 1; I 
I +n-~ I 

RWBO!a-j :i 11 1 

r Ground Line 

[F---- PW E OJ u 
ELEVATION 

6'-3fl 

rt. Rail bolt hole 

/RWM02a 

Lap in direction 
of traffic 

111 ~ ,. . 
~; - f, 
I ,, 11 

' 

u 

STRONG POST W-BEAM GUARDRAIL WITH 

RECYCLED OFFSET BLOCK OR PLASTIC BLOCKOUT 

. 

' 

I 51 II ! 
/8_ I I 

~r- ~JOo±J° f 
"' .I. I I 

- - - - - - - - - --' - ' \\ I " -ir-- - - - - - - - - - - - - - - -

~ ..:._"" 55° ' l.O _, \ 

~ (\') (typ.J ! 

--------;,- -- 'j - -- I 

(/;_ %11 x 2!6 11 _:] -_- - - i 

'5/,611 R f typ.J 
~ 

15/,6" R f typ.J ~ 
I'-

Post Bolt Slot ~ 

.--..._ 

- l.O - I~ 
~* 
"' -.. ' +i 

'-

\..Q -- - 1- --------- ~ - -

3/sllR 

(/;_ 2%/' x 7 Ya fl 
Toi. Slot ftyp.J 

O+r::\ 
(- , 

BASE METAL 
DESIGNATOR I THICKNESS 

RWM02a 12 Gauge 

291 II R 
164 

(±) 

(!) 

G 

G 
I 

211 I 4%" 

I 

I 

-----+- -- ,___ ·--·-

C1:::J 
I 

I 

I 

Bf611 

4%11 

6'-311 

G 
-- - ---· 

G /' \r 
' 

·-----------

G l }' 
1-----· -· -

G 

I 6'-3'' 

I 

I - ~ I G G 

v l G G , 

~ 

( + ) CH±_:J 

1 } G G 
--

G G 

13'-6 !6 11 

2 SPACE W-BEAM GUARDRAIL <RWM02aJ STATE OF HAWAII 

DEPARTMENT OF TRANSPORTATION 
HIGHWAYS DIVISION 

STRONG POST W-BEAM GUARDRAIL 

HANA HIGHWAY RESURFACING 
Hookipa Park to Kaupakalua Road 

Project No. 36BC-02-!7M 

~ I Scale: As Shown Date: December, 2016 
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Ill I I 

2'-fl" 

I~ - ~ 
- 12Y2" 

I 

2'-3Y2" 

I I I I 11 1 11 II I I I I 

3" Min. 

rt_ 
Post 61),"R 

~rr c=i -- ------/"-"'-,f.-2sY2° Bend 
C"J L 5? roptionalJ 

!'-6 '),"± 
Lap -S? --

~[I ~. G) ------~ 
29/Jl' x 215/,6 11 

Splice Bolt Slot rtyp.J 

-%" x 2Y2" 
Post Bolt Slot 

--
~ 

cµ 

~ 
CI) 

<E-- Lap in direction of traffic 29/Jl' x !Ya" Splice 
Bolt Slot rtyp.J 

<E-- Lap in direction 
of traffic 

I I 
- <B- -<B-

211 II I I 811_ II I 711_ "± /4 3' E /2 3' E /2 :: 

/" ¢ Holes 31 11 x 2~" ~1 1 cp cp 

14 • !typ.J Post Bolt Slot~ ; ii 

I ...... 

1 ' G) G) I Q 14_ -- ~ - I Q 

,--:---, ~ ___.....--- : I ~~ ' © © i\, : <( ~ - ,. ,.., """ -, ' ' ~ - "' . - ,<V- ' "" "- ' "' 
I :)>- -- <"") 

The cross-sectional 
dimensions for this 
part are to fit over 
part RWM02a on the 
approach end and 
under part RWM02a 
on the trailing end. 

-,-~! -, --~; ----J--.__ : i ~ -- G) i G) - - : ~ 
I• G 8 

311 i41! 11j4l111; 8//_ II i 4" i 4" i 2" ' 14 ' 14 ' 12 ' ' ' 
2" I ;411 " ;411 "i ' 14 ' 14 ' 

BASE METAL 
DESIGNATOR I THICKNESS 

RWE02b 10 Gauge 

The cross-sectional 
dimensions for this 
part are to fit over 
part RWM02a on the 
approach end and 
under part RWM02a 
on the trailing end. 

I E: :::: 1C::: 

BASE METAL 
DESIGNATOR I THICKNESS 

RWE Ola 12 Gauge 

Slotted Holes 
29/Jl' x I YB"-~ BASE METAL 

DESIGNATOR THICKNESS 

RTE02b 10 Gauge 

W-BEAM TERMINAL CONNECTOR (RWE02bJ W-BEAM END SECT JON (FLARED RWEO!aJ 
THRJE-BEAM SECTION rROUNDEDJ 

rRTE02bJ 

30° 
G) G) 

Contour to fit 
over rail element - -{ 

G) 

~-
Lap in direction 

I - -(-

1 

,, 
\i 

29/Jl' x I Ya II 

--
~ 

Shape to fit 
rail element 

of traffic Splice Bolt Slot rtyp.J 

~ I ~ ~ . ' ' . . 23 
Q " °' a 

~ 

Ci'; 
c., 
f-

"' ; .!" I 
C.; 

--
~ 
('.J --

~ 
m 
Q 

ii The cross-sectional 
~ dimensions for this 

~ I I I~ ~ ~ m ~ 
..l>o;..mi3ci 
!lo IQ Ill ... 

Q .. Q 

t; z ~~i'.== 
>!:l uci Z v 
;i:.:<<~<!!111 
::i a: =' Ill ::i z: fl)"'...,"' a u 

part are to fit over 
~I part RWM02a 
.1; .,., 
~ 

" ·;;; 
.J ~ t 
<( z ~ ~ 
~ < ~ 
" .J "1 ""' jta. !-- ~ 

© 

21)," 8Y2" 7Y2" 

BASE METAL 
DESIGNATOR I THICKNESS 

RWE06a 12 Gauge 

--~ 

W-BEAM END SECTION (BUFFER RWE06aJ 
0 0 . -i:::. 

z z 2, ...__._ _ __, '3 i _, 

I 

! xiii' 
I 

- -·-
I 

G) 3 oo w ""-1 'h, :--.. --

Shape to fit 
rail element 

--
~ 
~ 

Lap in direction 
of traffic 

© 

© © 

29hl' x I YB" 
Splice Bolt Slot 
(typ.J 

~ 

l.O --

The cross-sectional 
dimensions for this 21)," 8Y2" ! 7~" 
part are to fit over 
part RWM02a 

-Varies 1 

BASE METAL 
DESIGNATOR I THICKNESS 

RWE03a 12 Gauge 

W-BEAM END SECTION (ROUNDED RWE03aJ 

cp cp 

Contour to fit 
over RT M02b -

30° ¢ cp 

01i 

21)," 8~" I 1~"± 

cp 

--co 
I ---

Slated Holes 
29hl' x I YB"-~ 

cp 

2'-6"± 

DESIGNATOR 

RTE03b ¢ 
RTE04b 

THRJE-BEAM 

Q 
~ 

...... "­
([) ~ ...._a 
([) <"") 
E: 
cu \;:) 
·- c: c:::i cu 

--"'1"" 
('.J 

~ 
0 
...... 

2: 
<'{ 

--a 
I -('.J 

BASE METAL 
THICKNESS 

10 Gauge 

END SECTION (BUFFER RTE03b 

FED. ROAD 
DIST. NO. 

HAWAII 

3" 
I ii 

-----

FISCAL 
YEAR 

SHEET I TOTAL 
NO. I SHEETS 

STATE PROJ. NO. 

HAW. I 36BC-02-17M I 2017 I II I 42 

_l_ 
- <$ - I - $- I 3%" 

T 
2'-6" 

/"¢ -%" x 2~" 
Holes Post Bolt 

~~1 !typ.J11 Slot~ 71),'~ 
('.J -

I ~ ± ' ( . ·2\\ :± I ... ---r--
~ 
l.O ~ 

L?f2 ,...__ 

--
I 

1- Ell 
-+-- I 

L?f2 

~I~ ,...__ ('.J 

,...__ 
- (fl ::: 

~-- I -Ell ~ 
l.O 

~T; I I 8" 
('.J' I ~"" E 

4'),JI4'), 1113" 29hl' x I Ya II 
Slots 2'-6" 

BASE METAL 
DESIGNATOR I THICKNESS 

RTEOlb 10 Gauge 

THRJE-BEAM 
TERMINAL CONNECTOR 

rRTEO!bJ 

STATE OF HAWAII 

DEPARTMENT OF TRANSPORTATION 
HIGHWAYS DIVISION 

GUARDRAIL TERMINAL CONNECTORS 
AND END SECTIONS 

HANA HIGHWAY RESURFACING 
Hookipa Park to Kaupakalua Road 

Project No. 36BC-02-17M 

Scale: As Noted Date: December, 2016 
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. iii 
.J lid t 
~ ~ g ~ I s,J ~ th 
... 0.. ... ""-. 

" 0 s 0 z <i :::i 
I Z .::: 

)2 

"" <;:, 

~ 

' 0-, 

Y2"x3 11x23J, 11 Plate 
~11 Weld all around 

Either full penetration 
weld or bend to fit --Hex. Nut 

~"Weld~ 

~ ~ 
!4" Plate~ 

m 

for 5/a 11 Bolt 

- Metal Guard 
Rail Element 

\ )) ~ 11 Plate 

~--- 5/a 11 Machine 
2..Y. 

/..f.~-­
.7-'~~ 

Bolt ¢ Cut 
Washer on 
Front Face 

--·~ -- -~---- --- - -----·- --~------~- ------

FED. ROAD 
STATE PROJ. NO. 

FISCAL SHEET I TOTAL 
I DIST. NO. YEAR NO. SHEETS 

For Details of Concrete I HAWAII HAW. 36BC-02-17M 2017 12 I 42 
Anchor Block in Ground 
See Det. below. [ Flared End L Edge of Paved Area 

0 0 0 0 0 0 0 0 0 0 _J_ I J o o 
' I 

\__ Edge of Travelway Varies J 
Direction of Traffic I Paved 

Shoulder 
I 3'-0 11 

.. 1 PLAN 
Limits of 

Payment for 
Type 11G11 Flare 

Finished Grad\ 
" " " " 1 

I 1---..:::r __ _ 

~ ) ) 
23}," 

Finished -
Grade 

"' 
y 

Standard Swage ---' 
Connection for JJ, 11 Cable 

~ 

ANCHOR PLATE DETAILS 

. %'~ 
25 711 J l11/6'J 5Yl6 11 

~ 1· ·1 1· ·11· ·1 
~~~~~----' 

~ Jj," Cable to 
be swage 
connected 

I I I I I I I I I I I I I I ~~ ~ ~ ~ ~ 6 
-- -

1d threaded 
entire length _ __, 

-
~ ~ ----

STANDARD SWAGED FITTING 
AND STUD 

Secure Cable Loop 
W/5 Cable Clips --. 

1211 
. 16" 

r-r-r-+--- 4" 

ZJi1rY1LL 
* Note: 2'-0" When Installed 

with Rubrail 

-
'I ' 'I ' ' ' ' I ' ct1Ef + + + ~ ' ' ' ' -Y...'-- - - - Y...'-- -Y... 
, I , + + + - :::. :::. :::. :::. - I I I if. 3'x3'x3' 
I I A - - I I ' --- -

I I 

I I 
I I 

I I 

I I 

I I 
I I 

LJ 

LJJ, 11 Cable 

'- Anchor 
Plate 

L_ B-5/a" Bolts 
wlnuts ¢ 
washers 

-~~'1+11+ ~ r Concrete Anchor 
~"' _ , (Class A Conc.J 

-1~"'~"'"'- :;:,_ , 
I 

I 
I 

<l ~ .i , <] 

I I w/Welded Eye I I - - ~"' ~ ~r I Plate Welded T 0 
1 1 1 1 ° 1 Rod 
I I I I 0 ~ I 
I I 
LJ 

I l ______ :___J 

LJ 

ANCHOR BLOCK DETAIL 

I. Concrete, G.R.P., excavation, anchor rod and miscellaneous appurtenances necessary 
to anchor the guardrail ends shall be incidental to metal guardrail. 

" " " " " " " " " " " " " " " " " " " " " " " II " -u LI u u u u u LI u 

ELEVATION 

TYPE "G" FLARE END TERMINAL 

NOTE: 

Type 11G11 Modified End Terminal is a site specific end terminal with a 

taper and radial termini. A site specific detailed drawing is required for all 
Type 11G11 Modified End Terminal and must receive Engineer's approval. 

The taper (flare rate) of the guardrail shall fallow 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). 

The 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 potential seriousness of the hazard; bicycle 
and pedestrian accessibility; maintenance equipment accessibility; Right-of-Way 
availability; the smallest radii the metal w-beaml thrie-beam railing can be 
constructed (check with supplier/contractor); posted speed limit; angle of vehicle 
impact; and aesthetics when designing the Type 11G11 Modified End Terminal. 

During construction, the Contractor shall layout the proposed Type 11G11 

Modified End Terminal and receive approval from the Construction Engineer 
prior to installation. 

" " " " " " " " " u u LI 

STATE OF HAWAII 

DEPARTMENT OF TRANSPORTATION 

HIGHWAYS DIVISION 

GUARDRAIL DETAILS 

HANA HIGHWAY RESURFACING 

Hookipa Park to Kaupakalua Road 

Project No. 36BC-02-17M 
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I 

,--- Attach rubrail to rear of post 
with Rail bolt-Galv. (hot-dip 
zinc coated) %"¢ x 4" long 
bolt and nut 

T i1I - r I 

-/-

Field bend 7 
72' (min.J to 

Warranting Feature 

Al 

Distance varies to fit field conditions 
Limit of Payment for Rubrail 

Toe of Fill 

Bl 
' 

ToQ of cut 

' ' . 

50'-0" - ----
Li mil of Payment for Type "A" FI a re 

I 

c ----. 

D- \1 
End anchora9e ~-., 

-' 

" ~ " "\ " ~ ~ " ~ _,,_ Invert of Gutter 
J J. ~..:::: 

---- - - __ ] ~~ I 5' 
- - - - - - - - -- - - - - - _,_ - - - - --

7'-10" 
- 4 ---- --- ~- ------

FED. ROAD 
DIST . NO. 

HAWAII 

STATE 

HAW. 

PROJ. NO. FISCAL I SHEET 
YEAR NO. 

368C-02-17M 2017 I 13 

General Notes 

!. 

2. 

3. 

4. 

A 6:1 or flatter slope is desireable. 
However, a steeper or flatter existing 
slope may be used. 

Height of guardrail may be tapered 
down in elevation to maintain 3'-8" 
maximum height. 

All posts are 8'-0" in length from 
where the guardrail flares away from 
the shoulder back to the post anchor. 
Posts for the post anchor are 6'-0" 
long. 

Variable Paved Gutter off sets may be 
used to fit field conditions. 6'-3" 

\ % I rtypj I 
. 

' ' 
' ' ' 

' 

' 

l b 25'-0" 12'-6" 12'-6" Measured along 
rail face 

@_) 
5. The Guardrail Posts shall be located 

away f ram the gutter I swale invert. 
0 ' 0 \j ~ 0 0 

A_J 

Desi9n speed I 
mph 

a:/J 
-
68 75:7 
62 7 3:7 
56 72:7 
50 71:1 
43 70:7 
37 9:1 
31 7:1 

L: Paved 
1 ... Paved Area 

Shoulder • I • v f--'f l'-0" 

If 

I I 

I I 

Section A-A 

6:! 

I 

I 

Fl1 
II -

6'1 ditch fores/07 

II 

II 

II 

II 

./ , 
II 

II 

Paved Gutter A 

Shoulder r 

I-----&_ A ~ 
3'-8" Max. 

Section B-8 
(With RubrailJ 

I I 

I I 

a 

~ Ed9e of 
Paved Shoulder 6. All fasteners, posts, blocks and rail 

elements shall conf arm to the latest 
edition and amendments of "A Guide to 
Standardized Highway Barrier Rail 
Hardware," a report prepared and 
approved by the AASHTO-AGCARTBA 
Joint Cooperative Committee. 

a--~ 

PLAN 

® 
Height of guardrail is parallel 
to roadway grade 

c--~ 

Height of guardrail tapers 
to end anchorage 

D --~ 

See sheet nos. 2 ¢ 3 for 
rail attachment details 

6:1 CD 6:1 

~;;_:;;::;;;;;;;~~~~==;;==::::;::::::==;;:=;;±--~ -Ii~ ~ .:r 2 ~ 
II I II / - OR -

t --_- _-c:~ .c:- -:::.1 CJ) 
{ II 62i:J'-/~ " 

II II • II '2 II II IJ IJ U U U 1J 1J lJ II LJ II , 

Ru/Jrail Concrete block anchor 

ELEVATION (Profile Alonq Rai!J 

Paved 
Shoulder 

Gutter, Type 2 or 7 

Varies 

3'-8" Max. 

Section C-C 
(With Ru/Jrai/J 

Varies 

f--'f l'-0" 

~ I 6:1 

I I 

1 '-- Steel Post 
LJ 

Paved 
Shoulder 

l 

- L.J L.J L.J 

Post anchor_/ 

Gutter, Type 2 or 7 

Varies Varies 

1' rni n. cover 

6:! I 6:1 -·, o 
Concrete bloc~ 
or post anchor 

S TATE OF HAWAII 

DEPARTMENT OF T RANSPORTATION 
HIGHWAYS DIVISION 

TYPE "A" FLARE 

BACKSLOPE ANCHOR TERMINAL (WITH 6:! PAVED GUTTER AND 

HANA HIGHWAY RESURFACING 
Hookipa Park to Kaupakalua Road 

Project No. 36BC-02-17M 

TOTAL 
SHEETS 

42 

TYPE "A" FLAREJ 
~ I Scale: NTS Date: December, 2016 
<;; 
;;, SHEET No. 5 OF 9 SHEETS 
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21/_ll 231 " 211 
12 ' 18 2" 2J/_11 2//_11 

18 ' 12 

±J C--t-J I lt--N \ : , 

I" x 13/4" slots rtyp.J 

~ 

~ -C"-1 

' ' 
~ -0'"J 

' ' 

'° ~ -'\I-

~ 

~ 
0'"J --

Steel post rPWEO!J 

3 - fa"¢ holes to be field 
drilled in rail and 
to steel plate with 
bolts 115/,6" long wt 
washer 

__::, -

~d 

ex 
re 

' 

l 

' 
' 
I 
I 

' 
: [QJ 
I 
I 
I 

"'== w-Beam rail 
Plan 

\\ 
\ 

I ' 
I 10 0: \ I 1 I I 

' 
~ 

OJ Oj[Q) : -
. 

I vi I I 
I I 

I G <JI 

' ' C"-1 
C"-1 

·-- --- ---------

Offset Block 
or Blockout ____, 

Steel post (PWEO!J r 6'-0" long 

.------'--~---,; 

~i 

f 

-Drill extra 13li6"¢ hole 
in post flange each side 

-----+-- I Is;, 6 II 

8fa" 

+) I ( +: 1----",--1----+-----+-

1"¢ holes to be field drilled 
in rail and through post fla 
Attach to steel plate with 
fa"¢ hex bolts 2" long 

' nge. I rt_ of post 
--tt----+- I I 5/,6" 

Bolt plate to post 
with 4 - %"¢ 
hex bolts 2" long 
with hex nuts 

~ 

I 

rt. of post ----

7fa" 5fa" 

Steel Plate - !lz" 
(Hot-dip Zinc Coated Galvanized 

Welded or Bolted to PostJ 

I Jj," 

fa" 

~ 

~ 
' ' 

~ --

1"¢ hole 

Square Washer 
r3/i6" Thick - Hot-dip 

Zinc Coated Galvanized) 

~ 

~ ---
with square washer 

'31i6"¢ hole ronly if 
plate is bolted to postsJ 

Steel post rPWEO!J 

3 - fa"¢ holes to be field 
drilled in rail and aft, 
to steel plate with fa" 
bolts 115/,6" long with s 
washer 

~ 

1 1"¢ holes to be field drille • 

~d 

ex 
re 

in rail and through post flange. 

I 

I 
I 

' 

!?" steel plate ____/ 11 1, r-"L-

Front View Elevation 

RUBRAIL ANCHOR DETAILS 

133/4" 

~fa'~ I ~~, 

l 
"'== w-Beam rail 

Plan 

1\ 
\ 

I I I 0 (_'I I\ I 

I I I I 

' 

Steel post r PW E 01 J 
6'-0" long 

~ Drill extra 13li6"¢ hole 
in post flange each side 

/"! ~ 
' 7d1~ z] l 115/,6 11 

: [QJ oJ 0@] : "C.~ ~ 8fa" 
Bolt plate to post 
with 4 - %"¢ 
hex bolts 2" long 
with hex nuts 

I 
:) I 

I 

I 
I I 

I 

I 0 01 I 

, ljl-+------t- I I 5/,6" 

I rt. of po st 

Attach to steel plate with Front View 
fa"¢ hex bolts 2" long 

Elevation 

with square washer 
POST ANCHOR DET Al LS 

BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS 

Note: 

All fasteners, posts, blocks and rail 
elements shall conf arm to the latest 
edition and amendments of "A Guide to 
Standardized Highway Barrier Rail 
Hardware," a report prepared and 
approved by the AASHTO-AGCARTBA 
Joint Cooperative Committee. 

STATE OF HAWAII 

DEPARTMENT OF TRANSPORTATION 
HIGHWAYS DIVISION 

TYPE "A" FLARE 
HANA HIGHWAY RESURFACING 

Hookipa Park to Kaupakalua Road 
Project No. 36BC-02-!7M 

~ TY PE "A" FLARE) I Scale: NTS Date: December, 2016 
<::> 
;;::, SHEET No. 6 OF 9 SHEETS 
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·-:? 

Steel post rPWEOIJ 

W-Beam rail ~ 

Off set Block or I· I ~ / I 
Blackout 

Plan 

Offset Block~ ~ Steel post rPWEOJJ 
or Blackout "' / 

....... 
::.( 
<tl 
~ 
'--' co 

I 

' C'Y) 

( 
m hi 

?.-,~( 
I 

~ 
I I 

I ~ 
I ~\\%\\%\\ I 

I I 
I I 

I 
I I 

I t~l-

r-1n 
I I 
I I 

I I 

L -'--~ 

Elevation 

STEEL POST GUARDRAIL 
WITH RUBRAIL 

End of insert to 
be closed :I 2" 

"' I ' ~ 

o/,6¢ bars to be 
welded to inserts 

Threaded inserts for 
M24 x 50 galv. hex 
head cap screws 

r I ? ----
' ' C'Y) 

-- 8h---­
I ?.-i 

I 

~ --~------~--"~ - -- - ' 
Cap screws to be 
threaded a min. 48 mm 
Inserts threaded min 
of 45 mm 

~ 

' ' C'Y) 

CL1--~-
4" 

ANCHOR ASSEMBLY 
CONCRETE BLOCK ANCHOR 

3'-0" 

ff ----------=n - - - - - - - - - - I I 

II II 
II II 

Anchor assembly for threaded ff = = = = = = = = = = =ii 

inserts (see detail this sheet) 11 11 

II 

' ' "\!'" 

~ 

co 

' ' co 
a(F= lf'fl '9 l = = = = = = = =n --+------+-

I I u LIJ/M = = 
~ 

"\!'" 

Plan 

Terminal connector RWE02 

4" 4" 
3 - #4 Hoops 

K._ I / 2'-6" X /'-611 

· I I I 
I 

,------, I -=- -=- _!_ -=- il I 

'_J------f' 3" 9\ ~ lb O I 
I = 311 11 

I= = ~ - 11 
I 11 11 

11 11 

L~-=- -=- -=--=- -=-~ 

' ' c:::i 
, 1 

C'\.J 

~ 

c:::i 
I 

' C'\.J 

\ 
3'-0" 3 -#4 bars l'-6" long 

Elevation 

CONCRETE BLOCK ANCHOR 
(2' x 2' x 3') 

BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS 

-----··----- ---- -----· -------- - -- -

Note: 

FED. ROAD 
DIST. NO. 

HAWAII 

STATE 

HAW. 

PROJ. NO. FISCAL I SHEET 
YEAR NO. 

36BC-02-!7M 2017 I 15 

All fasteners, posts, blocks and rail 
elements shall conf arm to the latest 
edition and amendments of "A Guide to 
Standardized Highway Barrier Rail 
Hardware," a report prepared and 
approved by the AASHTO-AGCARTBA 
Joint Cooperative Committee . 

S TATE OF HAWAII 

DEPARTMENT OF TRANSPORTATION 
HIGHWAYS DIVISION 

TYPE "A" FLARE 

HANA HIGHWAY RESURFACING 
Hookipa Park to Kaupakalua Road 

Project No. 36AB-OT-17M 

TOTAL 
SHEET S 

42 
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25' Transition 

Attach rubrail to rear of post 
w!Rail bolt-Galv. (hot-dip 
zinc coated) %"¢ x 4" long 
bolt and nut 

~ 
n r1i 

T 

Normal 
Installation 25' Transition . 

(Strong Post 
W-BeamJ 

' 

~ 
' . - ' ' : ' ' -~ 

' ' I /'-95/s" I : 

' ' ' ' ' ' ' ' ' ' ' ' 
' ' ' . 
' ' ' ' 

Paved Shoulder 

Shoulder 
Design as 
on Plans 

Pavement 
specified 

II " " 

'/ 

' --- -- --
/ 

' ' ' 
c:::i 

I 
' C\J 

" 

' ' ' : 
' ' ' ' ' ' 

' ' '' '' ' ' ' ' 

Paved 
Area 

x 
See 

I>-=· • •• Note 
No. 2 

( 
• ( 

~ 

Extend Rubrail or Modified Thrie-Beam 25'-0" Extend Rubrail or Modified Thrie-Beam 25'-0" 
Beyond Obstruction Beyond Obstruction 

3'-!Yz" 3'-!Yz" 3'-!Yz" 3'-!Yz" 3'-!Yz" 3'-!Yz" 3'-!Yz" ,3'-!Yz" 3'-!Yz" 3'-!Yz" 3'-!Yz" 3'-!Yz" 3'-!Yz" 3'-!Yz" 3'-!Yz" 3'- 1~" 
I 

l'-0" 

I ~ 
l'-6 3it" 

I/; R=25'-
Min. ltyp! l[R-25' v I ~' 

-------
~ 

I 
I I 

~ 1 T T 1 T 1 1 T 1 1 T 1 T T T T T T T T 

' ' 
1------1 1------1 1------1 1------1 t----1-1 1------1 1------1 1------1 ' ' ' 

\ 

PLAN 

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

Beyond Obstruction Beyond Obstruction 

Obstruction 
...... _ 

\ Metal Guardrail Element 

~ 

' . . ' ; ' ' .. ; ' '' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '' : -----:: ' ' -~ '' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
' ' ' ' ' ' ' ' ' ' '' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

' 
' ' I'\ ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '' ) ' ' 
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

' ' ' ' ' ' 
' ' ' ' ' ' ' ' . ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' . ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
' ' ' ' ' ' ' ' ' ' '' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '' ' ' ' ' 
: : "' ru1 ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ?'-n" ' ' 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '' ' ' ' ' ' ' ' ' ' ' ' 

ELEVATION 

!'-0" Paved Area 
' Obstruction 1 

" 

/ 

" ~ 

TYPICAL SECT JON AT OBSTRUCT JON 

DETAIL OF GUARDRAIL INSTALLATION AT OBSTRUCTION 

---------------------------·-----·-- --- ------- --- ·------------ ----·--- ------

FED. ROAD 
DIST. NO. 

STATE PROJ. NO. FISCAL 
YEAR 

SHEET 
NO. 

TOTAL 
SHEETS 

HAWAII HAW. 36BC-02-!7M 2017 16 

25' Transition Normal Installation 

Attach rail to rear of post 
(Strong Post W-BeamJ 

w! Rail bolt-Galv. (hot-dip 
zinc coated) %"¢ x 4" long 
bolt and nut rRubrail onlyJ / r Edge of Paved Area 

T I \ n n n n 
\ Edge of Shoulder __/ 

Direction of Traffic 

' ' 

' ' 
' 

' ' 
' ' 
' ' 
' ' 
' ' 

See Note No. 3 

25' Transition Normal Installation 
(Strong Post W-BeamJ 

r 1'·9%" 
' ' ' ' ' - d ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

. 
' ' ' ' ' ' j 
1 1 I 11 11 ' 

Finish Ground 

I ' ' ' ' • ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' . ' ' ' ' ' ' ' 

Metal Rubrail or 
Modified Thrie-Beam Transition 

NOTES: 

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

2. If X < 2'-0", Concrete Barrier or special guardrail design; 
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 

(Normal Installation). 

3. If a pedestrian walkway or bicycle route is located behind the guardrail, 
the Engineer should install the Modified Thrie-Beam System. The Rubrail 
termini may become a hazard to pedestrians ¢ bicyclists. 

STATE O F HAWAII 

DEPARTMENT OF TRANSPORTATION 
HIGHWAYS DIVISION 

GUARDRAIL DETAILS 
fAT OBSTRUCT !ONJ 

HANA HIGHWAY RESURFACING 
Hookipa Park to Kaupakalua Road 

Project No. 36BC-02-!7M 

42 
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~ 
~ 
~ 
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~ :::: .... 
c:o 
' 
~ 
c:: 
~ 

"' I 
c:: 
<::> 

~ 
~ -ill ;;::: 

' ;::: 

"' .... 
"' .... 
"' 5 
' :.. '§ 
~ 

"' -
~ 
' ~ 
' 'e 

Impact 
Head 

I F3000 I 

I 

Cable Anchor Box I S760 I 
wl SB58A Shoulder Bolts, 
N055A Structural Nuts ¢ 
W050A Washers 

~Rail exit on 
traffic side 

TRAFFIC 

2 
6'-3" y 6'-3" 

Cable <«o:, 

Anchor 
Box 
Assembly 

1s160 I 
Ground 
Line 
Strut 
I E780 I 

I .. A 

11 

I .. A 

3 

:; \ I I 

I I 
I 

W-Beam Guardrail End Section I F/303 I 

W-Beam Guardrail 
Length of need 

6'- 3" 
4 

W-Beam Center Section 
I G/203 I 

37'-6" Straiaht Flare 

PLAN 

5 
6'-3" 6'-3" 

, i .. B 

I I l I I 
I I 

I I 
I 

I I l I I 
I I 

I I 
I \ 

6 

I I l I I 
I I 

I I 
I 

Steel Breakaway Line Posts 
(post 3 thru 7J I PB62! I 

W-Beam Guardrail 
I G/203 I 

7 
6'-3" y 6'-3" 

Ground Line 
<«,_'-

I 
I I 
I I 

I I 
I I 
I I 

' 

.. ,'0,_ '-.' 

End payment for 
installation ( ea.J 

~ 
I 

Standard W-Beam Guardrail 
Installation 

B 
Rail not attached 
at post #3 

L (8J Splice Bolts \ B580!22 
and H.G.R. Nuts N050 Breakaway 

End Post 

ELEVATION 

Impact 
Head 
I F3000 I 

,. 
' 

• • 

I PB620 I 

.,,.. .. 
' 

GENERAL NOTES 

!. Breakaway steel posts are required with the FLEAT 

Terminal. 
2. All bolts, nuts, cable assemblies, cable anchors and 

bearing plates shall be galvanized. 
3. The soil tubes shall not protrude more than 4" above 

ground (measured along a 5' cordJ. Site grading may 

be necessary to meet this requirement. 
4. The soil tubes may be driven with an approved driving 

head. Soil tubes shall not be driven with the post 
in the tube. If the tubes are placed in drilled holes, 
the backfill material must be satisfactorily compacted 

to prevent settlement. 
5. When rock is encountered during excavation, a 12" Dia. 

post hole, 20" deep may be used if approved by the 

engineer. Granular material will be placed in the bottom 

of the hole approx. 2 Yz" deep to provide drainage. The 
soil tubes will be field cut to length, placed in the hole 
and backfilled with adequately compacted material 
excavated from the hole. 

6. The breakaway cable assembly must be taut. A locking 
device, rvice grips or channel lock pliers) should be used 
to prevent the cable from twisting when tightening nuts. 

7. rRJ or (LJ indicates right or left Impact Head Reflector 

Marker rIHRMJ. Providing and installing of IHRM shall 

be considered incidental to end treatment. 

8. The stripes for IHRM shall slope downward at an angle 
of 45° towards the side of the end treatment that traffic 

is to pass. 

~,, Dia. x 4" Bolt I B140404 I 
w/Nut I N014 I __ 
¢ r2J Washers I W014 I 

, 
<.o 
-· -

, 
'<:t-

I'- I" 

4" 

9'--

9'--

/ 

ITEM 
NO. 

F3000 

F!303 

G!203 

S730 

E750 

S760 

E770 

E780 

PB620 

PB621 

B580122 

B580754 

B34!004 

B58!002 

N050 

N030 

WD5D 

WD3D 

NIDO 

W!DD 

B!40404 

ND!4 

WD!4 

SB58A 

ND55A 

WD50A 

IMPACT HEAD CONNECTING DETAIL 
Black 

Yellow Reflector 

]~ 
1413"1 

Breakaway End Post 

Impact Head Hex Nut 
I I PB620 I 

I I I F3000 I ~ BCT Cable Anchor Assy. 
0 I ..... - I E770 I sher 

I W!OO I 
Bearing Plate 

Hex Nut I 1100 I I ~Ground Strut 
I E75o I ¢ Washer W!OO E780 

Bearing Plate 

%"¢ x 7~" \___ -%"¢ x 10" I E75o I I ' 

"'-- -%"¢ x 10" I I 
I 

Hex Head Bolt Hex Head Bolt 
- Hex Head Bolt 

I B58o754 I I B341004 I %"¢ x 7~" IB34!004 I 
¢ %"Nut ¢ -%" Nut I N030 I Hex Head Bolt ¢ -%" Nut I N03~ 

I N050 I w/(2J Washers I W030 I I B58o754 I w/(2J Washers W030 

¢ H.G.R. Nut 

Soil Tube I N050 I 
~Soil Tube I s130 I 

I s130 I 

FRONT VIEW OF POST I PARTIAL VIEW OF POST 1 

Breakaway 
End Post 

IPB620I 

%"¢ x !%" B580!22 
wlH.G.R. Nut N050 
¢ ({J Washer W050 
under Nut only 

Ground Strut 
I E78o I 
'/ ·,«!.'-" 

I 

I 
L 

Soil Tube 
I s130 I 

SECTION A-A 
at Post #2 

-%"¢ x 10" 
Hex Head Bolt B341004 
¢ -%" Nut N030 
w/(2J Washers W030 

%"¢ x 7~" 
Hex Head Bolt B580754 
¢ H.G.R. Nut N050 

IHRMrRJ 
IMPACT HEAD REFLECTOR 

MARKER INSERT 
DETAIL 

Recycled Plastic Block 
or Offset Block 

W-Beam Guardrail 
Steel Breakaway 
Line Post 

IPB62! 1---
I r , %" Dia. x 10" B581002 

w/H.G.R. Nut N050 

SECTION 8-8 
!Typical @ Post 3 - 7! 

¢ ({) Washer W050 
under Nut only 

NOTE: RAIL NOT BOLTED @ POST #J 

I QTY. 

I 

I 

2 

2 

I 

I 

I 

I 

2 

5 

5 
-
I 

25 

2 

2 

5 

32 

2 

6 

4 

2 

2 

2 

2 

4 

8 

8 

!6 

FED. ROAD 
DIST. NO. 

STATE PROJ. NO. FISCAL 
YEAR 

HAWAII HAW. 36BC-02-17M 2017 

BILL OF MATERIALS 

IMPACT HEAD 

SHEET 
NO. 

17 

W-BEAM GUARDRAIL END SECTION, 12 GA 

W-BEAM GUARDRAIL, !2 GA 

*FOUNDATION SOIL TUBE, 6" x 8" x 72" 

BEARING PLATE 

CABLE ANCHOR BOX 

BCT CABLE ANCHOR ASSEMBLY 

GROUND STRUT 

STEEL BREAKAWAY END POST 

STEEL BREAKAWAY LINE POST 

TOTAL 
SHEETS 

42 

RECYCLED PLASTIC BLOCKOUT OR OFFSET BLOCK 

IMPACT HEAD REFLECTOR MARKER - IHRMfRJ OR fLJ 

HARDWARE 

%" Dia. x 11/4" SPLICE BOLT, POST #2 

%" Dia. x 7~" HEX BOLT 

.'.%" Dia. x ID" HEX BOLT 

%" Dia. x ID" H.G.R. BOLT f POST 3 THRU 7J 
%" Dia. H.G.R. NUT 1sPucE 24, sou TUBES z. 

POST 2 THRU 7, 6J 

.'.%" Dia. HEX NUT 

H.G.R. WASHER 

.'.%" ID WASHER 
---1 

/" ANCHOR CABLE HEX NUT 

/" ANCHOR CABLE WASHER 

1/4" x 4" HEX BOLT 

1/4" HEX NUT 

1/4" WASHER 

CABLE ANCHOR BOX SHOULDER BOLT 

~,, A325 STRUCTURAL NUT 

!/fo" DD x o/,6" ID A325 STR. WASHER 

Foundation Tube Options For Posts I ¢ 2 
*6'-0" Split Foundation Tubes S730 
*6'-0" Solid Foundation Tubes £731 
*5'-0" Foundation Tubes S735 W/Soil 

Plates SP600 
*4'-6" Foundation Tubes E735 W /Soil 
Plates SP600 

STATE OF HAWAII 

DEPARTMENT OF TRANSPORTATION 
HIGHWAYS DIVISION 

FLEAT-350 
FLARED ENERGY ABSORB/ NG TE RM I NAL 

HANA HIGHWAY RESURFACING 
Hookipa Park to Kaupakalua Road 

Project No. 36BC-02-17M 

Not to Scale Date: January, 2017 
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