FED. ROAD

o i FISCAL | SHEET | TOTAL
., y %6” . pisT. No, | OTATE | PROJ.NO. YEAR NO. | SHEETS
N 4 Offsef Block or Blockout NX/?E/:‘;O/ES . e 4 9]% = 7la" 5% HAWAN | HAW. | JIE-01-02M | 2002 | 2] 37
vardarall —— X0, — |
PWEO! 3" Di ' i : \
o Sructural ... Mis & (60 = % x 216 Post Bol
A =zzzz:z < F o il e | -~ \ W/ Slot (typ.) ~—\
5 |
Q -\ o 3/ u
L 5% 23 i 1% *
O F L |
i - DESIGNATOR | L
‘, : T —?:-ié-— F BBOI 17" " R (typ) |~ \
o e FBBO2 2" v NES i
t i
FLAN 3 itk FBB03 0" =y
| ~— PWEO! i i H ; 5
RWMO2a _ : L by - . 1" Dia. x Yg" |
Offset Block or Blockout Ei)ﬂ f S Vod. Heavy Pocecs beds §
¢ FBBO! e Ik N Hex Nut sides |
Splice Bolts [T 1 il N N\ fA g
| ™~ | =~ 1§ - & i 6
| ED [ i 4 A _ i I
- 7523—::—-}:—:@— | 1 U -0
FBBO3 | , Ll
. < | %f:”d — T f,%): nd 1 e DESIGNATOR | T M2
§ 3 v\y}“\%\% - [P YN l’:“vmw RWB0Ia 12 Gauge
= PWEO! —— N - ininl GUARDRAIL BOLTS AND |
Ground ® 1 RECESSED NUT W-BEAM BACK-UP-PLATE (RWBOIa)
- I
Line—~ | |
; /
SIDE FRONT
W-BEAM STRONG POST (PWEO])
ELEVATION
6/_3/1 ;
STRONG POST W-BEAM GUARDRAIL |
(SGR0O4a) ©) |
VAVANCS 1
''' i
6/_ 3// 6," 3// @ 3/ . 1
_ 4" x 206
¢ Rail bolt hole ¢ Rail bolt hole Post Bolt Slot ® Ji 4 ®
8-F BBO! FBBOZ
| Splice Bolts /“ RWMOZ2a o o
> S ,,, ] o ; |
B, S S E | ! PR - o 2 o
g S 00 d b Sl A Ol. ' i '
3 % RWBO/H/ Lap in direction—! (0,+5) Slot (1yp) : 814" :
"~ >~ /~Ground Line of traffic | 5 2 |
DESIGNATOR | oL MET2t 136"
: : T Pweor 17T T RWMO02a 12 Gauge '
gk N o < - - - DEPARTMET\;?TEOEFT:mgPORTATION
LI 2 SPACE W-BEAM GUARDRAIL (RWMQOZa) | oS SiSon
ELEVATION . . w STRONG POST W-BEAM GUARDRAIL
LLLLLE b ) | " HAWAI' BELT ROAD
P gﬁ,} S/ RONG PO5T W-BEAM GUARDRAIL W1/ | | GUARDRAIL ¢ SHOULDER IMPROVEMENTS
M E RECYCLED OFFSET BLOCK OR PLASTIC BLOCKOUT VICINITY OF KAHUKU
® | PROJECT NO. IIE-01-02M
Scale: NTS Date: April, 2002
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SHEET No. I ofF 1 SHEETS
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S
=
X 2’%5"
Splice Bolt Slot (1fyp.)
3/4u X 2y2n

Post Bolt Slof M\

<— [ap in direction of fraffic

“ B Holes

The cross-sectional

|

l ”; 4”|4/4”| 8/ /" | 41/ ; 4// | 2//

dimensions for this
part are to fit over
part RWMQZ2a on fhe
approach end and
under part RWMOZ2a
on the trailing end.

W-BEAM TERMINAL CONNECTOR (RWEOZD)

BASE METAL
DESIGNATOR | 7 H1cKNESS
RWEOZb 10 Gauge

1-25)6° Bend
(optional)

R

2/_3y2//
]2y2// ;
Lap |
®

]

=
]
—

Bolt Slot (fyp.)

%// X 2y2//
Post Bolt Slof

2 x 17" Splice \

<—Lap in direction
of fraffic

,2%1/

[he cross-sectional 27

dimensions for this
part are fo fit over
part RWMOZ2a on fhe
approach end and
under part RWMOZ2a
on the frailing end.

!4%/1!4%{/&

BASE METAL
DESIGNATOR | T11ckNESS
RWEOIa 12 Gauge

W-BEAM END SECTION (FLARED RWEO/a)

307

Contour to fit

over rail element

0™

24”

30°

Lap

in direction

< of traffic

Shape fo it
rail e/emenfj\

12%11 _

T'he cross-sectional
dimensions for this

(standard plan TE-5] r03/01/87}

2y4ﬂ

!

8y2” ! 7y2” i

2%

x 15"

Lap in direction
ST of fraffic

Splice Bolt Slot (typ.)

2%2/1 X [ygu
Splice Bolt Slof

64"R
/1_6%”—_’__
30° L | _cj:_;_
2[/4// 8y2ﬂ 7y2”i
| )
S @ 3
/ = !
' >
! O
| a
=& | 2
: &
Slotted HOIGLV
/" ]/
5 X 13 BASE METAL
DESIGNATOR THICKNESS
RTEO2D 10 Gauge

[THRIE-BEAM SECT ION (ROUNDED)

part are to fit over
part RWMOZ2a

DESIGNED BY _X
QUANTITIES BY
CHECKED BY

TRACED BY

PLAN

2bitab3

ORIGINAL JSURVEY PLOTTED BY
PRAWN BY_ Y

NOTE BOOK

Ne. _<dgn
tdl.ruby /quardrail /teslirev.dgn

!

| BASE METAL
DESIGNATOR THICKNESS
RWE06a 12 Gauge

W-BEAM END SECTION (BUFFER RWEO6a)

Shape fo fit (1yp.

; rail e/emenfj\ / A
N :\:r R
o N 2

v ®
| . T x V
I'he cross-sectional al 8/ |
dimensions for this 244" | | 8" | 7hh"
part are to fit over B Var/es
part RWMOZa BASE METAL
DESIGNATOR | 7 1ok NESS
RWEO3a 12 Gauge

(RTE02D)

a
g S
Contour to fit o/ Bl
over RTM02b S >
Tl
SIES
N
300 I % 5
v
2 V4 Y, 8 yz Y7, 7y2 "t
' !
2/_ 6//__,_ |
v !
A P P
S
N
3 Q.
O
5 g
$
N
] & o x
W /
Slofed Holes \ / ST ETIT
29 n 1/ u
S X 1Y DESIGNATOR | 4 tekvE o5
RTEO03b ¢
RTE04b 10 Gauge
THRIE-BEAM

W-BEAM END SECTION (ROUNDED RWEO3a)

r6/21/01

END SECTION (BUFFER RTEQ3b

or RTE04D)

[ re0 om0 forare | rnoso. | Fecat | ST | Tora
HAWAN | HAW. | JIE-01-02M | 2002 | 22 | 37
3”!
1
- | I 1"
T\ 3~ —¢| 3%
21_6//
1'% %" x 2"
Holes Post Bolt "
Sof M) 7 Slot — 7%
N
' (| pass > A
\ H qu ““'”\L T %Ev
T | / ——t—==1 |
X [ MT\%* :ID CID ﬁo a
Ln\.D —9 = S X
(. i P =
‘L‘ ”QL< R A %&v
N B T 1 )
~ /" 1 Lamall | o
| L8 | YR 2 x 1
2'-6" Slofs
DESIGNATOR | o MET2E
RTEOIb 10 Gauge
THRIE-BEAM
TERMINAL CONNECTOR
(R] EOID)

STATE OF HAWAIl
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

GUARDRAIL TERMINAL CONNECTORS

AND END SECTIONS
HAWAI'T BELT ROAD

VICINITY OF KAHUKU

PROJECT NO. 1IE-01-02M
Scale: As Shown Date: April,

GUARDRAI L AND SHOULDER IMPROVEMENTS

2002
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FED. ROAD FISCAL | SHEET TOTAL

RWMO?3 - " - pisT. NnO. | STATE PROJ. NO-. YEAR | NO. | SHEETS
(Oﬁ'ser Block or Blockou  NOTE: Wora s }*—’iél 1* 3" %" HAWAN | HAW. | JIE-01-02M | 2002 | 23 | 37
F BI?OI | All Holes are 33" Dia. Sfr)i/éfura/ ] - < / f\\ s '
Splice Bolts | X i HHIHH“ NS =2 (- N I x 26" Post Bolt
| < Shape 2 AN T
| | i | | Slof (typ.) —\
TTF T T T T T = }3}:—:—{—1@- 5?8// 3Yu / ’3/8” |
e DESIGNATOR | L |
. 3% - \ ?;-l[{?“ F BBO! 196" 56" R (typ.) —~ \
Ny % O FBBO2 2" 1 NS ‘=
- W0 . _— .
N < : 116 FBB03 10" N
- PWEO2 o il N ;
< I 19119 1” Dia. x Yg” i
< I %od. :efvy R%cess both f
Ground R\ I ex Nu sides !
Line P © 11|~ Hole for \ | !
~ s | &N 1 W-Beam !
4. 4 n ED Y . é)ﬁ _ . 6// I 6//
s / & "H "\~ Rubrail i = e -
[ Y
e G d 7 _ : _ —Ground }“% =
roun / /A 0 i BASE METAL
Line . | Line /i 6" DESIGNATOR | 1 r1ckNESS
ELEVAT ION TYNINRT [N NN TR 7\ — RWBO]a 12 Gauge
— Ll GUARDRAIL BOLTS AND
[ RONG POST _RUBRAIL H RECESSED NUT W-BEAM BACK-UP-PLATE (RWBOIa)
(W-BEAM) GUARDRAIL i ~
SIDE FRONT
W-BEAM ST RONG POST (PWEO2)
6/_ 311 6’_ 3” 6’“ 31/ k
¢ Rail bolt hole | | ¢ Rail bolt hole I
8-FBBO! FBB02 | P ® | ®
- Spiice Bors 3\ _ oz IR | !
Al N o L L f
b/ Lot U e R SCHNN I
7 = _ Post Bolt Slot IR - i
I RWBOIa/ | | IR i
| = PWE02 1 “—Ground Line | | ® 7/ J 7@
o T T |
AN\ ; ) O
s 3 ELEVAT ION - \ | V | 3
AR 6" —C %" x 178" 2/ 44" | 4"
S STRONG POST RUBRAIL (W-BEAM) GUARDRAIL WITH TO(‘)"+5) Slot (typ.) i | i
Lp - - t 1 :
A TRECYCLED OFFSET BLOCK OR PLASTIC BLOCKOUT 0 - )
| DESIGNATOR | BEF METAL | 13-6/5"
5 8 RWMOZ2a | 12 Gauge
Ek t%h - V/\ K\ 2 PACE DEPARTMEsl\.lr'?Ti)lgFT};imgPORTATiON
itz Ny : GRI SPACE W-BEAM GUARDRAIL (RWMO2a) rorrs o)
gl | & @%W = i = - STRONG POST RUBRAIL
ALELEL (W-BEAM) GUARDRAIL
; Jfne 5 N " o HAWAI'L BELT ROAD
s ga‘*ﬂ 3 pE—— GUARDRAIL AND SHOULDER IMPROVEMENTS
Al 2 equIre VICINITY OF KAHUKU
] HEX BOLT# NUT (FBXi6a) PROJECT NO. H1E-01-02M
S _ Scale: As Shown Date: April, 2002
$ _ SHEET No. / OF [  SHEETS
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FED. ROAD FISCAL. | SHEET TOTAL

| 6-3" ; 6-3" | 6-3" 1 i pisT. NO. | STATE PROJ. NO. YEAR NO. | SHEETS
— _ by o I ransition Section l wawar | Haw. | JIE-0102M | 2002 | 24 | 37
%,—w—m " ' 1T Lap In direcfion of fraffic O T‘
W ' L O : ‘ \_ == 3 4/1
B S | Fl N RWMO2b /4 NOTE: W6x8.5 S
: & - RTMO2b i RWT0Ib . All Holes are  Structural || _
i | _—Finish Grade I6 34" Dia. Shape
ST J:l ST | LSS RS, - T
! - * Not fo be used for Thrie Beam 5 57" 23"
N f + —-- 8 3/
" TRANSITION SECTION X connection fo structures. 1 {} 1 i L, A
_ 3%’” ) | /%ﬂ | . _E_%"u | % : 35 1
N | e
o e 2l STEEL WASHER : A9l reon
2[/41-' 16 i I/, g1/ 7 7 EQ E ¥ E -
:*‘“\N\&f / 4 i%zf’&@ Past Bolt Siof FOR %" BOLT | b el
3y 14 fhy
_———— %ﬂm ‘ql /32 E “4 i % — %/ go::.if IBC?!T Slot , = | ] - - _EE)_EE%) -
= S = 2l - {waa:s R . :
& S L = _=———Splice Bolt Slof ¥ b i
—= L W / == 3 x 1)f" Slots 6" As : ]
| Distance between Post Required Ground H Ground
» Slots and the sum of [ ine > —S - i line
Post Bolt Slot Centfers .77 ]l T
f fo be designated. m -------- s VNIV VNN
—; s wr_ ) . e i — - L
/ AR RAIL SPLICE ) = T
L post Bolt Slot -Y4'x2 )" | 196" Y6 1
SECTION THRU i
RAIL ELEMENT 31 315" SIDE FRONT
(RT BOIb) \ - e
P (RTMOZ2b) " N g;)gg; Bolt 4, L2 (FBX16a
Sess 6o o ooour . == W-BEAM STRONG POST (PWEO4)
% 2 M 2 Mina =] T
Thrie-Beam back-up Plate Spl ,’:06 B,O/f Slof o ~—Post Bolt Slot
(At Posts where 7 x 18" (typ.) 3" x 216" (typ.)
_ Splice does not occur) TRANSITION SECTION (RWT0ID)
§ St /-FBBOZ
:%’ :)\5.9 kN :\v- 1/ "
J l ] t t H 5 ‘ab____gp/ D g 262 o 76\ 1V6"(Typ)
: o ) < X ” A .
G 3 <\9 / { £ side / N ;
% Al - -l EE N o Ei 545” s
& S <é-~>l ~—PWEO4 = N a7k %"
| Yoamw  imin L " A ‘
roun | Lo I T S I 1 | S® e i N3 1" Dia. x Yg" |
Line —~ ~ PWB03- : 5 Tt W= = DTS woa. Heawy / Recess i
E g /V@V M :: = = | ii: é H HeX NU" Sides STATE OF HAWALI'L
%X g e A 1 S % 1 L _ 1% —A DEPARTMENT OF TRANSPORTATION
S b i E E & | i EE "é EE ¢ HIGHWAYS DIVISION
ELEVATION H :: DESIGNATOR | L B STRONG POST MODIFIED
bk wl | el FeB0 | 1% = THRIE-BEAM GUARDRAIL
sq STRONG POST MODIFIED & | rese | Z a U " HAWAI'I BELT ROAD
THRIE-BEAM GUARDRAIL BACK SIDE FRONT AAAATL BOLTS AND RECESSED NUT D SHOULD T I VML 2
; | | PROJECT NO. I1E-01-02M
i (SGRO9D) SPACER BLOCK PWBOS3 Scale: A5 Shown Dafe: April, 2002
§ _SHEET No. / OF [ SHEETS
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FED. ROAD FISCAL | SHEET TOTAL
DIST. NO. STATE PROJ. NO. YEAR NO. SHEETS

HAWAL'I HAW. | JIE-0I-02M 2002 | 25 37

Extend Rubrail or Modified Thrie-Beam 25-0" Extend Rubrail or Modified Thrie-Beam 25-0"
Beyond Obsfruction | ~ Beyond Obstruction
25, T ranSl.ﬁO N 3/_Iy2 " 3’"% " 3I_Iy2 " 3/_1y2 " 3/_/y2 " 3:__/%2 " 3I_ly2 7" 3/_1y2 " 3/_Iy2 " 3:_Iy2 " 31_’y2 " 3l_ly2 " 31_/y2 " 3/&ly2 " 3:_/y2 oo y? 1 25, Tra nsﬁ i on Norma / ]nS talla ﬁon
i A, : (Sfrong Post W-Beam)
Attach rubrail fo rear of post 10"+ 6% Affach rail fo rear of post
w/Rail bolf-Galv. (hot-dip o5 MM (lyp) Re25' | w/Rall bolt-Galv. (har-alp
zing coafed) 759 x 4 long | NS \%L ot ({%% e Fdge of Paved Ar
bolf and nuf —— | and nut (Rubrail only e aved Area
and . o /7
. P — e T e ; \ 5 5 ﬁ- ;
' \ \ Edge of Shoulder —
L Obsfruction Direction of Traffic \ Edge of Pavement 7
Pl AN See Nofe No. 3
Normal | ’ .
Installation 25 Transition Extend Rubrail or Modifled Thrie-Beam 25-0" Extend Rubrail or Modified Thrie-Beam 250" 25' Transition Normal _Installation
(Strang Post ‘ Beyond Obstruction Beyond Obstruction (Strong Post W-Beam)
I¥-Geam) Obstruction
H Metal Guardrail Element
S el i S w1 —r ] -
ot IS NN o — ﬂ' kb
¥ H $ g/ 1 ¥ % I O ¥ ¥ 3 I i (2,0,/ Z 1 i % i ¥
) " L Wetal Rubrail or
Modified Thrie-Beam Transition
ELEVATION
NOTES:
. All Guardrail and Concrete Barrier Designs al Obstructions shall be
approved by the Engineer.
I-0” Paved Area 2 If X < 20" C te Barri o/ drail desi
, \ -0”, Concrefe Barrier or special guardrail design;
Paved Shoulder ’j\a"ed Obstructiony_ | 2-0" < X < 3-0", Strong Post Rubrail or Strong Post Thrie-Beam
R rea with reduced post spacings
N | 3-0" < X, Strong Post W-Beam with 6-3" post spacing
< X [ (Normal Installation).
3 See |
>J l ' l l 4 Shoulder Pavement § 1 Note 3. If a pedestrian walkway or bicycle route is located behind the guardrail,
N Design as specified TN 2 the Engineer should install the Modified Thrie-Beam System. The Rubrail
U on Plans D l E" termini may become a hazard fo pedestrians # bicyclists.
g g N
;E AT EEITTITIT HIEHHH!_HIHHHIHHTLLH.' frmmmrmereed — SINNZANNAN
gx ik ) N> DEPARTMENT OF TRANSPORTATION
é B & E é E HIGHWAYS DIVISION
TYPICAL SECTION AT OBSTRUCTION GUARDRAIL DETAILS
REEEBE] S (Al OBSTRUCTION)
3, (B2 3 HAWAI'I BELT ROAD
A DETAIL OF GUARDRAIL INSTALLATION AT OBSTRUCT ION GUARDRAIL AND SHOULDER IMPROVEMENTS
M L 3 | VICINITY OF KAHUKU
B PROJECT NO. I1E-01-02M
s Scale: As Shown Date: April, 2002
3 ___ SHEET No. I ofF | SHEETS
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FED. ROAD FISCAL | SHEET TOTAL
DiST. NO. STATE PROJ. NO. YEAR NO. SHEETS

HAWAI | HAW. | JIE-O1-02M | 2002 | 26 37

Stafe approved Guardrail
End Terminal

NOTES:

Type “A" Flare Fill  Requiring Guardrail

I. Metal Guardrail connecfion to concrete sfructfures requires
End Post Connection. See Structure Plans.

”"i[T”_“””!iF““““l|!“MIIT-‘ql___ /,*"'““_‘: ““““““ o= e
- .- Fill Slope =S
Cut S/OPeJ\uJ 7 Lh__“i _____ L Lo R 2. Depending on the existing field conditions, the Engineer shall
—————— N T T T e — S s s s s s s e s s s s e e e e e s e defermine which guardrail end ferminal should be installed.
- N~ ES. ¢ N EP- (STRUCTURE) -
: - ﬁ\\ — T E o ~\\ Ty - —- 3. Refer fo State’'s most current approved Product List for
T T T X ' . NCHRP 350 approved Guardrail End Terminals.
cur Slope L - ~ . Fill Slope - -
Ih___JJL___llL___JJu-——'L’ “%“____“_Pw_.wf”’
Type "A" Flare State approved Guardrail
End Terminal
PLAN
ITWO WAY ROADWAY
Type AN Fill R@QU/'r/‘ng Guardrail See Note No. 2 See Note No. 2
_'lr“m’lr——_'lrﬂw'ﬂ‘““r]h e T T T T T T T - -
Tk - Fill Slope I
mC_Lfi_. _‘?{?{)? ________________ - _Ij\_ P T | R bio | T de ool s = I I & ______
— (STRUCTURE) —
o B —Median — __ B B B
/
S 77
L e T T e e L [ D NI Neemcei g =
- IH Cut Slope L Z
£ R T = \h___m_l-]/{_g/qu_«__,__// See Note No. 2

Type “A” Flare See Note No. 2

(sfandard plan TE-58 r07/0!/86)

P L A N STATE OF HAWALI

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

ONE WAY ROADWAY (DIVIDED HIGHWAY) GUARDRAIL DETAILS
HAWAI'l BELT ROAD
GUARDRAIL AND SHOULDER IMPROVEMENTS

VICINITY OF KAHUKU

PROJECT NO. 11E-01-02M
Scale: Noted Date: April, 2002

SHEET No. | OF [ SHEETS

26

QUANTITIES BY

DRAWN BY _X
TRACED BY
DESIGNED BY _X
CHECKED BY

ORIGINAL SURVEY PLOTTED BY

PLAN
2bitab7

N.. __sdgn
tal.ruby/quardrail/teb8rev.dan

NOTE BOOK

r3/01/39
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Either full penetrafion

FED. ROAD

DIST. NO. STATE

PROJ. NO.

FISCAL
YEAR

SHEET

NO.

TOTAL
SHEETS

d d to fit - Hex. Nut For Details of Concrefe HAWAN | HAW. | JIE-OI-02M | 2002 | 27 | 37
weld or bend o i for %" Bolt Anchgr ngoo;k in Ground
See Let. below. Flared End
1b7x3"x23)" Plate %g;/a/ Ef:gggf \ l/* T Edge of Paved Area
4" Weld all around 5 A A A i i i A A E i A A
/4 eid all a %’ " We / d ‘_ \ I
1/
4" Plate \ /4" Plate \‘ Varies —
Hex. = \ \ 574 . Direction of [raffic Edge of Iravelway Paved
N NN S %" Machine o Shoulder
Ol R e Rz e Bolt ¢ Cut 13-0 PLAN
 Dia. Al - don NI\ 2 Washer on Limits of —
Stud —! /1: - - - - - = x= ™~ 5 N 9 | Front Face TPaymgnf fz;or
‘ —@‘ ) ] \ y pe H a r. e
e Dia.~ ot ' Weld — il | /S Finished Grad
fiole In 23 \ — — ; : 25 iE ; %E ; ; ;E
72" Plafe 4 e : :: ! :: :: : : :: . : ::
Standard Swage t } " f
Connection for 34" Cable
ELEVAT ION
ANCHOR PLATE DETAILS |
[YPE "G" FLARE END TERMINAL
% 7
g 7 1 ]lf%s//{ 5%6” %” Cable fo N"—Ol——ﬁ':'g
s | | | (gg nﬁggg@ Type “G” Modified End Terminal is a site specific end terminal with a
T, -V B taper and radial fermini. A site specific detfailed drawing is required for all
——— Type "G” Modified End Terminal and must receive Engineer's approval.
QT N The taper (flare rate) of the guardrail shall follow the lafest edition of
Stud threaded R ~ AASHTO'S Roadside Design Guide (currently, Table 5.6 - Suggested Flare Rate
entire lengih for Barrier Design, page 5-21, Jan. 1996 edition).
The radius of the radial fermini is an Engineer's judgement based on the
STANDARD SWAGED FITTING site evaluation. The Engineer shall consider safefy (minimize the spearing ¢
blunt end situation); degree and pofential seriousness of the hazard; bicycle
AND STUD and pedestrian accessibility; maintenance equipment accessibility; Right-of-Way
| avaflability; 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
W/5 Cable Clips —— Modified End Terminal and receive approval from the Construction Engineer
. prior to installafion.
SELEL * Note: 2-0" When Installed
” " with Rubrail
2 L2
| NER
J[H! = _é":l‘é“:[“{:—“I:: ST —"Li_J__ _E'E': * 3/X3/X3/
! 2 'nished ] o CEEgg | TR Concrete Anchor
PR S g,’.’;’gfee 1 / e Weao, Nk / (Class A Conc.)
= % ::_-_::: : —
R ' R - 4 X : I
= | L%” Cable | 1Z e W - 6"
3 Lo | BRI |
— Anchor 1/ = 31y
5 N 1 14" Galv. Rod 0T | %" x3"x6" Steel
! g . Flate 1 W/Welded Eye e ‘ %/t—“ Plate Welded To
2 :h‘? <l. R Od STATE OF HAWAII
s : Ll
haa AEa g L_J w/Nurs L] L
Tl b hers GUARDRAIL DETAILS
ELEELE B HAWAI'I BELT ROAD
gg §§: ANCHOR BLOCK DETAIL GUARDRAIL AND SHOULDER IMPROVEMENTS
h ‘;ﬁz % VICINITY OF KAHUKU

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

r3/13/02

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

PROJECT NO. l1E-01-02M

Scale: Noted

Date: April, 2002

SHEET No. | OF

/

SHEETS
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Attach rubrail fo rear of post R e e
with Rail bolt-Galv. (hot-dip | HAWAV | HAW. | JIE-01-02M | 2002 | 28 37
zinc coated) %"% x 4" long

bolt and nut General Nores

I. A 6:d or flaffer slope is desireable.
However, a sfeeper or flaftfer existing
slope may be used.

50,_0::

ment for Type "N Flare 2. Height of guardrail may be fapered

down in elevation fo maintain 3-8"
maximum height.

Field bend

o ops e of Pay
Distance varies to fit field condifions Limi

| | . r _
72" (min.) to | — it of Payment for Rubrafl rop of &Y DT

" Warranfing Feafure 3. All posts are 8-0" in length from

where the guardrail flares away from
End anchorage \ the shoulder back to the post anchor.

' C
l'oe of Fill - Posts for the post anchor are 6-0"
A B . ae Invert of Gutter fong. |
1 -"/ 7/* 10"

e |5 4. Variable Paved Gutter offsets may be
R | - . . oy s
6-3" __.._,._—-——.--—-——--ﬁ# “““““““““““““““““““““““““““““““““““ 5 used fo fit field conditions.
}(f ) l | k== |} B 250" 12-6" | 12-6" |Measured along T
D e s (ke a — — —T ~Trail face Paved Gufer 5 The Guardrail Posts shall be located
| N t away from the gutter/swale invert.
Edge of
FPaved Shoulder 6. All fasteners, posts, blocks and rail
elements shall conform to the [afest
A ~__[ g ¢— D — edition and amendments of "A Guide to
Pl AN Standardized Highway Barrier Rail
—_— Hardware,” a report prepared and
Design speed | a.p approved by the AASHTO-AGCARTBA
mph Seg;‘ s?fefh nos.f Zd%; 3/ for Joint Cooperative Committee.
o8 o:f 6: ditch foreslope Height of guardrail is parallel | Height of guardrail tapers railarrachment: derails
62 13:1 ) 'D/ fo roadway grade ! To end anchorage
56 [2:] / i _ :
50 i1l ‘ u % ™ A B Ei =T u I T . —F - T
43 10:] I ! I I I I / I I ! ! I I I [ I I f.' — OR—
3/ 9 Rubrail Concrete block anchor /
I [ Post anchor

ELEVATION (Profile Along Rail)

% Paved

% _ Paved _._/. Area . Paved _  Gutfer, _ _ Paved _, _Guffer, Type 2 or 7 _ __Paved __,_ Gutter, Type 2 or 7 _
Xl l l l . < Shoulder ? 0 Shoulder Shoulder ~ Varies __ Varies e der " Vartes Varies
B % }.,Z /m/I_OII - o o . COVer
3 E ‘f [‘ﬂl e

- . 4

§ : — o \Wﬂﬁ/ 6:/ 6

S | | - J

S /. Qi I_ it o
| § i 3-8" Max. ;: 3-8" Max. *|L-——Sfee/ Post T &
é < b . ) - | Concrefe block STATE OF HAWAI'
RPN E - Section AA Section B-B Section C-C or post anchor DEPARTMENT OF TRANSPORTATION
T (With Rubrail) (With Rubrail) TYPE "A” FLARE
AR | HAWAI'l BELT ROAD
5z |28 s GUARDRAIL # SHOULDER IMPROVEMENTS
SN BACKSLOPE ANCHOR TERMINAL (WITH 6: PAVED GUTTER AND VICINITY OF KAHUKU

X ' 1A PROJECT NGO, IIE-01-02M

T)/P E A F LAR E ) Scale: Noted Date: April, 2002

r8/21/01

SHEET No. | OF 3 SHEETS
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12-Highway Design Section




FED. ROAD FISCAL | SHEET | TOTAL
TATE PR . NO.
13 3/4 p DIST. NO. | S'AT oJ YEAR NO. | SHEETS

- - HAWAIKT | HAW. | JIE-0I-02M | 2002 | 29 37

778" |57
~ 13%" _ |
Steel post (PWEOI) — i
) 2%';4 23/8:#2”:1:_2”::2%:_____ 2//2//: \1;
[— 1" x 134" slots (typ.) ;
| i ~— W-Beam rail Offset Block
s Plan or Blockout
) ~lan
Steel post (PWEOI
(D ]{ 1 //“ 6-0" long
\ NS 3 - 73”8 holes to be field i
- drilled in rail and attached Drill extra 'Yg"d hole
- - N ! X 0 Sfe% D,{afe with 76" hex . . > In post flange each side
CED QD - - ™ bolts 1"%" long with square i , N Ml /
washer - |
S TRl | 6 A ——L 1" Bolt plate to post
2] : e | " 'th 4 - "‘7”95
< S . [9] @ Oi@ ! < P 878 Wi 81/
"8 holes fo be field drilled A ol
H—H) - in rail and through post flange. | / ¢ of post 1\ 16
~ T\ \\ | m\s.-aI | Attach to steel plate with or pos 1" steel plate J,
= ! 7"8 hex bolts 2" long
¢ of post with square washer Front View Elevation
| 136”8 hole (only It
%" 57" plafe is bolfed fo posts) RUBRAIL ANCHOR DETAILS
— =T - l 3% /" |
Steel Plate - 5" %" 5% Nore:

(Hot-dip Zinc Coafed Galvanized All fasteners, posts, blocks and rail

Welded or Bolted fo Post) Steel post (PWEOID) — ; elements shall conform fo the lafest
\;g edition and amendments of “A Guide fo

Standardized Highway Barrier Rail

B B Hardware,” a report prepared and
@ | approved by the AASHTO-AGCARTBA
S ___ W-Beam rail Joint Cooperative Commiffee.
% _ 194" _ Plan
s e .
3 - 3 - 7"% holes to be field — 5
S drilled in rail and attached Drill extra "Yg"# hole
: i . .
: ‘o fo steel plate with 74" hex 2o ol (PWEOD in post flange each side
J l l l l G \ ™ bolts ™" long with square
: S x washer I } '
s ..... E\S T — . \ ! ]” ' ~ 118/
: 2 | ; e @’.\ ; | } : ! e Bolt plate F/r‘o post
B { I A O A T/ with 4 - J5"8
L - [ ! ‘ b 8 8
- g hofe ANEPEE / | %" hex boifs 2 fong
 elsl . “ %" with hex nuts
: >quare Washer 5 holes o be field drilled /| T~ & OF post ), ———
BN (%" Thick - Hot-dip in rail and through post flange. | DEPARTMENT OF TRANSPORTATION
E;@%Eg 3 Zinc Coated Galvanized) ’?’ﬁacn to steel p,/,afe with Front View Elevation TYPE “A" FLARE
FHEHE 7"% hex bolts 2 long - |
rai b with square washer HAWAI'l BELT ROAD
£ §'§%1 5 POST ANCHOR DETAILS GUARDRAIL AND SHOULDER IMPROVEMENTS
5" §§Z,. 3 VICINITY OF KAHUKU
: BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS PROJECT NO. 11E-01-02M
3 TYPE “A" F| ARF) Scale: Noted Date: April, 2002
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FED. ROAD FISCAL | SHEET | TOTAL
PIST. NO. STAT',E- PROJ. NO. YEAR NO. SHEETS

HAWALI HAW. | JIE-01-02M 2002 30 37

Steel post (PWEO!
' End of insert fo 2" 9.4 bars to be
W-Beam rail —. / be closed \”1 Vég/ded to inserts
gfggfgﬁl ock o } Threaded inserts for Cﬂ‘;”“ ""@“ T |
M24 x 50 galv. hex ™ ™ Note:
head cap screws ]:ME mmmmmmmmm O~ -4 —--
Plan Cap screws fq be & ¢ S | All fasteners, posts, blocks and rail
— Threaded a min. 48 mm S = A elements shall conform fo the lafest
| Inserts Threaded min 5 v | g \Eﬁ edition and amendments of "A Guide to
st Blook of 45 mm ~————-J AT Standardized Highway Barrier Rail
86l bI0C Steel post (PWEO!) - Hardware,” a report prepared and
or Blookoul "\ ya approved by the AASHTO-AGCART BA
| i Joint Cooperative Committee.
g é F ANCHOR ASSEMBLY
Ny * " _ CONCRETE BLOCK ANCHOR
Q
gﬁ §[ﬂ' 5
— %o
%M\ /i
L VNN ~ 3-0 N
| | - o
| | -
| | S+
| : ¥ ‘
| |
| pemmmmm==mma
~ : :: % .
1 S
- Anchor assembly for threaded Fe==========3 3
i i inserts (see detail this sheet) \ I I %Ou -
L 1 \\ﬂ\ It 7
B = = = = = = = =
o ¥ B U ? 1
Elevation (= = 77 %uf
STEEL POST GUARDRAIL o
WITH RUBRAIL I
Terminal connector RWEOZ
8 4" 3 - #4 Hoops
§ ___,_‘ _ —2;—— 4 » F\_‘ / 2/_6// X II_ 61/
~l§ o] i
§ T 3
&
[T )
| S ! v
&Q &3 -#4 bars I'-6" long
- ; Elevation
gk Xﬁ . DEPARTMES!:I-"?TZEFT;%\;;’ORTATION
é bR a & 2 HIGHWAYS DIVISION
MHIHE CONCRETE BLOCK ANCHOR TYPE “A” FLARE
FEEELIE LY oy 3
(2" X 2 X 3) HAWAI'L BELT ROAD
57 |23 %i 5 GUARDRAIL AND SHOULDER IMPROVEMENTS
S8 |BS 2
2 ] BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS VICINITY OF KAHUKU
% 1A PROJECT NO. I1E-01-02M
% [YPE "A” FLARE) Scale: Noted Date: April, 2002
% ____ SHEET No. 3 OF 3  SHEETS
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2-Highway Desian Section




fField bend

Aftach rubrail fo rear of post
with Rail bolt-Galv. (hot-dip
zinc coated) "% x 4" long
bolt and nut

Location of End Anchorage
Block when offset distance
from tangent rail section

fo bank Is 0-0" fo 4-7", —

—Location of End Anchorage
Block when offsef distance
from tangent rail section
fo bank is 4-8" fo 67",

—Location of End Anchorage
Block when offsel disfance
from tangent rail section
fo bank is 6-8" fo 9-5%,

FISCAL | SHEET TOTAL
PROJ. NO. YEAR NO. SHEETS

FED. ROAD

DIST. NO. STATE

HAWAI'| HAW.,

NNE-0I-0z2M | 2002 | 31 X

General Nofes

All po.sfs are 6-0" in length within the

500" pay Iimit for the Modified Type “A-1"
Flare without rubrail.

Whenever swales or a change in grade is
encountered within the 50-0" pay Iimit for
the Modified Type "A-1" Flare, a rubrail

shall be installed and all posts shall have

n5-0" Minimum =
- [tions
- varies to fif field condiTl
D/sfani?mi t of Payment for Rubrail

a minimum embedment of 4-0°., Post lengths
shall be adjusted to provide the minimum
embedment.

All fasteners, posts, blocks and rail elements
shall conform to the latest edition and
amendments of "A Guide to Standardized
Highway Barrier Rail Hardware”, a report
prepared and approved by the AASHT O-

12" (minJ) fo N
- Warranting Feafure

Top of cul

Locafion of End Anchorage

Block when offsef distance

from tangent rail section 3,
K fo bank is greafer than 9-5".

foe of Fill

T

Provide Rubrail when

L3u 2 _
(f ) called for In the plans. | AGCARTBA Joint Coaperative Commitfee
7P 10" 126" |Measured along and HDOT's Statewide Guideline for
: A 5 A B - T ~|rail face Permanent Highway Safety Hardware.
N L Fdge of 25 l 25-0)" 4. Limit of payment for Modified Type “A-1"
Paved Shoulder ~ \Double Nested W-Beam Flare shall be 50-0" Trom End Shoe
(see slevation plan for including Rubrail (when applicable),
. ! . post spacing) | Anchor .B/ock and GRP work. |
5. Excavafion, Anchor Block, Backfill and
PLAN GRP work shall be considered incidental
; d . fo the Modified Type “A-1" Flare.
065/%/.75 pee asb |= Height of guardrail /s parallel _ P N
' fo shoulder grade -0
68 154/ \
N {é
62 13 | = f — 22 e .\
. i i f i i i i i i i = i i i S e i e O
06 el Lo e e A A A A A PR T AN \&, \C’\
50 i1 Y . & »
43 10:/ - *k Concrefe ¢ e S
18-9" 6-3" anchor block “Yardraj <
7 | * ; N
: : _ o0 Guardrail I —Groufed Rubble
Pay Limit for Modified Type “A-l" Flare Cur DR Faving
: | Slope A Backfill
% 11/ n '.‘“:\\\Lm
* Posts af ? ’3/2” oG Mefal Guardrail I'x3'x3" Cong.
d ELEVAT ION (Profile Along Rail) ** Posts at 1"67%4" oc. Metal Rubail (when applicable) Anchor Block
:J I I l l ANCHOR BLOCK IN CUT SECTION
T Paved
S Paved . [/ Area . Paved | Paved _
~ Shoulder | |, Shoulder Area 'x3'x3' Conc. Anchor Block
: A e BRPTG / Buried in Cut Section
E <,..,., Gua/’ df’ a/‘/ 1 . by 11 STATE OF HAWAL'I
gz ;‘; zz | — @ Element | 3 e ‘\ W gp?c[/a/ Endsgh?ezgor DEPARTMHI:;::W(:SSTSC:ZZORTAT!ON
: ' Mg o W/ ofails See Shee MODIFIED TYPE "A-1" FLARE
e - 1 (g Boit—2 HAWAI'l BELT ROAD
¥ 335‘:} Section A-A Section B-B GUARDRAIL AND SHOULDER IMPROVEMENTS
5N E PLAN - ANCHOR BLOCK IN CUT SECTION VICINITY OF KAHUKU
= PROJECT NO. 11E-01-02M
Scale: Nofed Date: April, 2002

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

HAWAI | HAW. | JIE-0-02M | 2002 | 32 37

W-Beam Rail 6 x 85 End of insert »
| 2 Ye bars to be
Steel Post fo be closed 6 .
Offset B/oc—k\ w \elded to Inserts

or Blockout B Threaded inserts for T T e T
%240!)( 50 galv. hex ™ ™ Nofe:
| ead cap SCrews | H%E ————————— — -1t -
Plan Cap screws fo be & | || ¥ All fasteners, posts, blocks and rail
— threaded a min. 48 mm U s 1 Al elements shall conform fo the lafest
Inserts threaded min | ) ; . edition and amendments of "A Guide fo
Offset Block | of 45 mm 2 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
A » CONCRETE BLOCK ANCHOR Sitafewide Guideline for Permanent
R} Highway Safely Hardware.
R
2 g 30" R
! T =2 |
e J L eor U e |
L = N GRF o T__J % |
- B0 R e =
(8 Dk A=A
L £ T’ i NI
—, L] %C I I )ﬁ 3
- Anchor assembly for threaded »~{(f‘ T ! Nk
I % S inserts (see defall this sheet) Rl N y— ! ™
P - i Y o o s
L S W | I N
L !% :XOCS:\ I ]]C ™~
TR R A L N O
Dl Syl
Elevation = = 77 ?
Plan
STRONG POST W-BEAM GUARDRAIL .
-0 3 - #4 Hoops
% ' ] 411 o 2/__ 6” X 2/__ 6”
3 17 0"
3 T'erminal connector RWEOZ2b | e
\ ey==saY ?)
% [a— Co M L
= i1/
== 7 [ s~
ik —
: !: N :
. 3 L — " P
$or }; S E— l o (\‘q\* 3!
| G— [ — i o 4 oy
: = b
= e — — = = =
S Rubrail (when applicable) / GRP_/—’* /Z_: \ é\ ! |
e - /3 ‘Of 3 -#4 bars 2-4" long DEPARTMENT OF THANSPORTATION
g;;agﬁ R E eva /'On HIGHWAYS DIVISION
MODIFIED TYPE "A-l" FLARE
CONCRETE BLOCK ANCHOR
— e 5 (3 X 3 X 3) HAWAI'I BELT ROAD
2% §§:§l GUARDRAIL AND SHOULDER IMPROVEMENTS|
2 |EZ V] 3 -
87195 4] 8 VICINITY OF KAHUKU
=3 BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS

PROJECT NO. I1E-01-02M
MODIFIED TYPE “A-l" FLARE Scale: Nofed Date: April, 2002

. SHEET No. | OF [/ SHEETS
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V. 0080 [ srare | prosno. | TSCAL [ SHEET | ToraL
- & é] - HAWAFI HAW. | JIF-01-02M 2002 | 33 37
578
) 13y _ |
Steel post (PWEQI) — |
=2y2u= =2%ﬂ= :2//—-:#21/’ #2%//= :2y2”= | \=_ 6 y 85
ol W-Beam rall '
[—I” x 13" slofs (typ) ; Oif T B/k\ | Steel post (PWEOI
S6 ocC
b W-Beam rail _/ or Blockout — }i
& Flan Offset Block 6 x 85
el IR Y or Blockout Steel post (PWEQI)
NP B ) - od in ral 6-0" lon Plan
3 - 7" holes to be field drilled in rail | g L
\ S and aftached to steel plate with J3"% hex ‘ |
N bolts 195" long with square washer Drill extra "Yg"8 hole Offset Block
P R A\ ] |3 s » in post flange each side or Blockout 6 x 85
N 70 N A T N > P S ] N “’l A | \___/  Steel post (PWEO!)
‘o / oo * f 4 ——1 6" Bolt plate to post % 5, E 5
T = EuEg = > gy WIIn 4 - 7% = L
| /@ i ! hex bolts 2" long < 1 ‘
IS ' 1'% holes to be field drilled in bl . —— T/ with hex nuts P | b
LD < rail and through post flange. ¢ of post /5" steel : “" |
\\\ \\ D= Attach to steel plate with 78"% hex plate /\/ T
_ —1 ! bolts 2" long with square washer o B 7
¢ of post — Front View Flevation ; : = N7
J 1 L
%s"% holes (only If oS
7 574 plate is bolted o post) RUBRAIL ANCHOR DETAILS BEEE-
- _ o R e . | LLI
/ 13y e i %t p
Sfee/ P/afe - /2__ 778” I578u - | | ?
(Hot-dip Zinc Coated Galvanized- T All 1astencrs, posts, blocks and ral R
| | <t
Welded or Bolted fo Fost) - Steel post (PWEO) — i 22/;7;/,777‘2 ;;a;;’? gggggfg?sfgfﬂzz /ngi?; N SR |
\“ Standardized Highway Barrier Rail .
Hardware”, a report prepared and Elevation
; approved by the AASHTO-AGCARTBA
- Joint Cooperative Committee.
% N W-Beam ral P STEEL POST GUARDRAIL
_~ Plan. WITH RUBRAIL
8 :
=] 3 - %8 holes to be field drilled in rail 6y 85
“ and af;‘Eached fo steel plate with 73" hex ng el post (PWEON Drill extra 3”8 hole
l I ! N &i | bolts 1"%s" long with square washer /\ 2o pos in post flange each side
s ' NN | \
E ..... . -— ] ' ; : 1 * g ; ¥ ] f 5/ y
| f )' e | i 17 Bo;;; ,.Zl/are 5/7‘0;057‘
‘ : ! ) i . 87 P W /' _ 81/
N ) S B e / ,, /8" hex bolts 2" long
"% hole '8 holes fo be fleld drilled in I | 15 with hex nuts
rail and through post flange. 7 | 1\
E Square Washer Attach fo steel plate with 74"% hex — / & of post J, erae or rwan
e (3" Thick - Hot-dip bolts 2" long with square washer | DEPARTMENT OF TRANSPORTATION
#ine Coaled Galvanized Front View Elevation MODIFIED TYPE "A-1" FLARE
THELE | RUBRAIL DETAILS |
1, (88| € POST ANCHOR DETAILS HAWAI'I BELT ROAD
ST GUARDRAIL AND SHOULDER IMPROVEMENTS
18] s A VICINITY OF KAHUKU
: RUBRAIL DETAIL FOR MODIFIED TYPE Al FLARE PROJECT NO_IIE-01-02M
s (WHEN C AL LED FOR IN PLANS) Scale: As Noted Date: April, 2002
3 e e ———— — e SHEET No. 3 OF 3 _ SHEETS
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GENERAL NOTES
Breakaway steel posts are required with the FLEAT

FED. RCAD
DIST. NO. YEAR NO. SHEETS

STATE PROJ. NO. FISCAL | SHEET TOTAL

HAWALI'l HAW. | JIE-01-02M | 2002 34 37

prRAWN BY X
TRACED BY
DESIGNED BY X,
QUANTITIES BY
CHECKED BY

PLAN
2bitabit

N,,,___f_d_g{!_______

fdl.ruby/guardrall/fleal350.dgn (standard plan TE-6I rll/03/89 ¢ TE-62 r09/0i/87}

ORIGINAL SURVEY PLOTTED BY

NOTE BOOK

r3/28/0!

Cable Anchor Box | 5760 Terminal. IEM | ar. BILL OF MATERIALS
% - 55555'? 5]{70’-”79’ rbol Is, W-Beam Guardrail End Section | F1303 2, All bolts, nuts, cable assembiies, cable anchors and _’__3'0’6?'0 I AT,
structural nuts, . | .
’ 2 | bearing plates shall be galvanized.
hers- W-Beg . R
WO0A] washer s Lengf/,mo,g ‘g‘i’;‘é’" all - ) 3. The soil tubes shall not profrude more than 4" above FI303 U W-BEAM GUARDRAIL END SECTION, 12 GA.
megcf | , ESl‘eca;{ ?r]%akav;?y Line Posts | PB62I ground (measured along a 5' cord). Site grading may F1304 / W-BEAM GUARDRAIL CENTER SECTION, 12 GA.
F 3300 | W-Beam Center Secti o " be necessary fo meef this requirement. Gi203 / W-BEAM GUARDRALL, 12 GA.
A L 04 [ emer Secton W-Beam Guardrail End payment for 4, The soil tubes may be driven with an approved driving 5730 2| *FOUNDATION SOIL TUBE, &" x 8" x 12
RS %‘*:ﬁmﬂ _ . 61203 Installation {ea) head. Soil tubes shall not be driven with the post E750 ! BEARING PLATE
” ol ot o \—'—;w ; in the tube. IT the tubes are placed in drilled holes, 5760 / CABLE ANCHOR BOX
26 traffic side e ST N the backfill material must be satisfactorily compacted E770 / BCT CABLE ANCHOR ASSEMBLY
_ | | ' iy ﬁ fo prevent seftlement. £780 I GROUND STRUT
37-6" Straight flare 5. When rock Is encountered during excavation, a 12" Dia. PB620 2 STEEL BREAKAWAY END POST
Limit of Payment for FLEAT-35 post hole, 20" deep may be used I approved by the PB62! 5 STEEL BREAKAWAY LINE POST
engineer. Granular maferial will be placed in the botfom 5 RECYCLED PLASTIC BLOCKOUT OR OFFSET BLOCK
PLAN of the hole approx. 2 56" deep to provide drainage. The / IMPACT HEAD REFLECTOR MARKER - IHRM(R) OR (L)
TRAFFIC - s0il tubes will be field cut fo length, placed in the hole HARDWARE
and backfilled with adequafely compacted material B580122 25 %" Dia. x 14" SPLICE BOLT, POST #2
excavated from the hole. B580754 2 %" Dia. x 7V6" HEX BOLT
6. The breakaway cable assembly must be faul. A locking B341004 2 3" Dia. x 10" HEX BOLT
device, (vice grips or channel lock pliers) should be used B581002 5 5% Dia, x 10" H.G.R, BOLT (POST 3 THRU 7)
) 6-3" @ 53 ©) e @ 4-2" ) - (6) 53" 9, o3 Standard W-Beam Guardrail Installation fo prevent the cable from twisting when Tightening nuts. NO50 32 | %" Dia. HG.R. NUT ‘G M0 [VEs %
| | ' 7. (R) or (L) Indicates right or leff Impact Head Reflecfor NO30 2 3" Dia. HEX NUT
Marker (IHRM). Providing and instfalling of IHRM shall Wo50 6 HG.R. WASHER
be cons{dered incidental 1o end freafment. Wo30 4 %" 1D WASHER
8. The .sofr/pes for 1 HRACI shall slope downward at an ang/e. NIOO 2 | 7 ANCHOR CABLE HEX NUT
1S TO Da.S.S. B140404 2 yﬂ i
=I== = = = ‘ === NOI4 2 %" HEX NUT
- W \ \ i — GROUND LINE wor4 4 %" WASHER
yEram Oreakaway 4 Dier X &_olf | BIA0401 SB58A 8 | CABLE ANCHOR BOX SHOULDER BOLT
Egge mbly PB620 ¢ (2) Washers [Wo0i4 NO55A 8 ’/12” A325 SgTRUCTURAL NUT
S760] B (8)-Spilce B s - WO50A 6 | %" 0D x /,-6 ID A325 ST.R. WASHER
Ground Line| | ‘ C and HG.R. Nuts [ B580/22 Foundation Tube Options For Posts | ¢ 2
Strut CA Rail not attached # Nuts [NO50 Impact *6"-0" Split Foundation Tubes S730
E780 at post #3 Head *6'-0" Solid Foundation Tubes E73!
F3000 r-1" *5-0" Foundation Tubes 5735 W/ Soil
ELEVATION » Plates SP600
—4;1 *4'-6" Foundation Tubes E735 W/Soil
Plates SP600
IMPACT HEAD CONNECTING DETAIL %J_
Breakaway End Post 5" Dia. x 14" | B580122
asher . N,
Hex Nuft Recycled Plastic Block ~
BCT Cable under Nut only
NIOO Anchor ASS_V or Offsel Block j
¢ Washer E770 gf?/PBr?akaway W-Beam Guardrail ,
w100 nd Pos g ]
Ground Strut Stee/ Breakaway ” "
, Ground Strut PB620 q@/ e Line Post a7 s, x 107 | BOBIC02 Black /
: r__{/‘15780 S PB62I ¢ (1) Washer | W050 Yellow Reflector
Bearing Plate " |]] o \ / under Nut only
E750 X% Dia. x 1 %" Dia. x 10" IMPACT /ﬂ—bMLF%‘FLECTOR
Hex Head Bolf | B341004 N Hex Head Boit [B31004 CTLLAD 7
%" Dia. x 75" 4 /(/;) xuf A N03owg 30 # U Nut [ N030 [%:-E TAI LS <HL
. W ashers UETAIL
Hex Head Boft w/(2) Washers.| W030
B580754 PP 1/ u STATE OF HAWAI
Dia, x 7
& HG.R. Nut | NO50 Zix Load Bﬁf DEPARTMSGN:WESSTSSII:ZTJORTATION
R — Soil Tube [S730 ] — ?5,5%72% J— FLEAT-350
<—Sof GR. Nu
o SECTION B-B FLARED ENERGY ABSORBING TERMINAL
(Typical @ Post 3 - 7) HAWAI'I BELT ROAD

SECTION A-A

PARTIAL VIEW OF POST | (@ Post #2)

NOTE: RAIL NOT BOLTED e POST *#3

GUARDRAIL ¢ SHOULDER IMPROVEMENTS

Scale: As Shown

VICINITY OF KAHUKU

PROJECT NO. IIE-01-02M
Date: April, 2002

SHEET No. [ OF | SHEETS
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———————————————— . e _ _ mY O e m—
Cable Anchor Box [5760 ] w/[SB5BA| shoulder bolts, GENERAL NOTES: ot No. | STATE | prowno. | NERE SIS | sheeTs
g%a;{‘rdga;jéye)}ll‘z‘om NO55A | structural nuts, | W050A | washers I ?gﬁ;an/;zglay steel posts are required with the Sequential Kinking nawart | naw. | J1E-01-0oM | 2002 | 35 37
traffic W-Beam Guardrail Lengfh of need _ 2 Al DO/TS: nuts, cable assemblies, cable anchors and bearing plates ITEM ary. BILL OF MATERIALS
Steel Breakaway Line Posts shall be galvanized. NO.
{ (post 3 thru 8) | PB62! 3. When the Sequential K gnkt'ng T(-;'rm/‘r}a/”i? .selic/:?fedwag the gnd J S3000 / IMPACT HEAD
treatment for W-Beam Guardrail Installation, the W-Beam Guardrail 3 12 GA.
.angcf I I I h b A\ will be flared af a rafe of 504 fo prevent the impact head from 1303751305 ! W-BEAM GUARDRAIL END SECTION  jp5'or 25
533 oG ' \_ - N W-Beam Guardra] \ encroaching on the shoulder. The flare Is not required and may GI203/61205 | 3/1 | W-BEAM GUARDRAIL, 12 GA, 125" or 25
277" W-Beam Guardrail End Section Go0a] ljlagf?%% be decreased or eliminated for specific installations. S730 2 | *FOUNDATION SOIL TUBE, 6" x 8" x 72"
(57303 | or [ 51305 | - or 4, (The soil df)ub? shall 5nof pgrjfrugg moredthan 4" eg;ove ground ; F750 : BEARING PLATE
. . measured) along a 5 cord). Site grading may be necessary fo
el wilh Sireint ET :56 gafn);ef)?:]f;rr /‘i?if‘:llaﬁon (ea.) 5 n}%ef fg;:ls TZ%%%%@; ng;a driven with an approved driving head pad ’ CABLE ANCHOR 508
| - .« 1116 S - ! . ET70 ! BCT CABLE ANCHOR ASSEMBLY
- | They ‘shall ot be driven with fhe past in the fube. If the soi >
— - fubes are placed in drilled holes, the backfill material must be E780 I | GROUND STRUT
PLAN satisfactorily compacted fo prevent settlement. PB620 2 | STEEL BREAKAWAY END POSTS
6. When rock is encountered del.ng excavation, a 12" dia. post hole, PBE2! 6 STEEL BREAKAWAY LINE POSTS
20" deep may be used If approved by the Engineer. Granular
Standard material will be placed in the bottom of the hole approx. 25" deep 6 | RECYCLED PLASTIC BLOCKOUTS OR OFFSET BLOCK
- rhiv-dod fo proyide drainage. The soll tubes will be Tield cut fo length, I | IMPACT HEAD REFLECTOR MARKER - IHRM(R) OR (L)
g ' . _ . placed in the hole and backfilled with adequarely compacte
12°6" or 25 W-beam Fall Elemen - /Giuar ar a;l material excavated from the hole. HARDWARE
e posts 7. The breakaway cable assembly musf be fadl. A locking device, B580122 17/33 | %" Dia. x 1 Y SPLICE BOLTS, POST #2
3 5 6 7 8 9 vice grips or channel lock pliers) shou used to prevent the . o
0, 6-3" O, 6-3" O 6-3" ® 6-3" Q 5-3 @ 6-3" O, 5'-3”_9 cable from twisting when tightening nufs. B380754 2 Z‘* Dia. x 7 /" HEX BOLTS
8. A special site evaluation should be considered prior to using the B341004 2 %" Dia. x 10" HEX BOLTS
Sequential Kinking fgerg)fna/ v;pe/r% 1 fz/qre l'7§ less ?;hand25’ befgf,‘en T B341002 6 %" Dia. x 10" H.G.R. BOLT (POST 2 ONLY)
Z,’_‘;’fw‘-’,‘,g/ %nse/.de of the Sequential Rinking Ierminal and any adjacent |~prean, 6 | %" Dia. x 18" HGR. BOLT (POST 3 THRU 8)
9. (R) or (L) indicates right or left Impact Head Reflector Marker NO50 26/42 | %" Dia. HG.R. NUT (SPAICE f1ras, SOIL TUBES 5
(IHRM)., Providing and installing of IHRM shall be considered NO30 2 3" Dia. HEX NUTS
~A incidental fo end treatment. -
i % : | : g, /0. The stripes for IHRM shall slope downward at an angle of 45° Wo50 r__| HGA. WASHE
i T o g,,i fowards the side of the end treatment that fraffic /s fo pass. w030 4 %" 1D WASHER
TRl I . l CROUND LINE | g NI00 2 | 1" ANCHOR CABLE HEX NUT
Cable ~ - I " Wi00 2 | 1" ANCHOR CABLE WASHER
Anchor ul \ .‘«14
gggembly (8)0val Shidr. | B140404 2 W x 4 HEX BOLT
. I/n
—_ - "“—"B - %/gy %}a{?e)?d’%’”m xg;: j ﬁ” ZZQ(H,Z-%T
Ground Line Spiice Bolts | B580122 | /
- Strut — ¢ Nuts [NOS0 | . SB58A 8 CABLE ANCHOR BOX SHOULDER BOLTS
E7680) A L NO55A 8 %" A325 STRUCTURAL NUTS
WO50A 16 | 1%e" 0D x Ye" ID A325 STR. WASHER
ELEVAT 10N Foundation Tube Options For Posts 1 ¢ 2
*6-0" Split Foundation Tubes S730
%" Dia, x 114" | B580122 | Black Ym0 Poundation Tubas S7se Wy il Plates PG00
Impact Head g’é %a;;way End Fost g/(g.ewfz.s ,/;/:,f vlgggg Vellow Reflector *4-6" Foundation Tubes E735 W/Soll Plates SP600
'/ S3000 BCT Cable Steel Breakaway under Nut only IMPACT /'%%%F |ECTOR Breakaway End Post y . 4
£ Anchor Assy £nd Post FB520 9 Dia. x
, | Hex Nut [NIOO | PBED | Ground Strut MARKER INSERT DETAIL Bolf [BI40404
Bearing Plafe i ' Hex Nut TNTOO & Washer | WI00 Ground Strut E£760 w/Nut [ NOI4)
E750 | —— # Washer | WIOO E£780 | aeedd Cround Line Recycled Plastic Blockout Impact # (2) Washers| W04
< Bearing — RN or Offset Block Head /
) Y %" Dia. x 10" Plate %" Dia. x 10" 3" Dia. x 10" —‘ W-Beam Guardrail $3000 ] T $
5 He); ﬁead Bolt | B34/004 E750 1L  Hex Head Bolt | B34/004] T Hex Head Bolt [ B341004 Steel Breakaway | | | 5% Dia. x 10" [ B581002 | 1
§ %n Dia. X 7y2u ¢ A Nut | NO30 ¢ 3/4” Nut 00 ¢ 3/4:: Nut TNO30 End Post W‘B/Hé.% );VUf NOB0
*l  Hex Head Boit w/(2) Washers | W030 S w/(2) Washers [ WO30 w/(2) Washers | WOG0) PB620 e L
. il [Bs&oTo Zée ; %Z-a x ;ﬁf under Nut only IMPACT HEAD CONNECTION DETAIL
" N f N05 T i -, " [/ u
***** ” c5ge s ||| SR
3 %" Nut , -
2 —— Soil Tube NO50 | —Soil Tube S730 ?%r
E [S730 ] [S730 ] ooy
&
> E FRONT VIEW OF POST | PARTIAL VIEW OF POST | SE: f 7};1 0’}‘{ gA
8 N 4 " ar r-os STATE OF HAWAI1
gi A , ; . . S E CT I 0 N B_ B DEPARTM:::WS::STSSQZZORTATION
zgaégé S ' Rail Offset typical @ Post 3 thru 8 SKT-350
r29843| & ' | T T =TT 7
28EH55 | WHEM; —i f f i 7 7 SEQUENTIAL KINKING TERMINAL
AL e o 7o e f il f f i\ HAWAI'T BELT ROAD
E3 eg® aximum aigt | aper | \ GUARDRAIL AND SHOULDER IMPROVEMENTS
EEL B VICINITY OF KAHUKU .
~§ y /ot . ,} / f_ H ’]
25' (6-3" spacing 25 (6-3" spacing PROJECT NO. JIE-01-02M
S DETAIL A Scale: As Shown Date: April, 2002
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' FED. ROAD FISCAL | SHEET TOTAL
. T . .
NOTE: DIST. NO. STATE PROJ. NO YEAR NO. SHEETS

i

Y dia, x 1%" HEX HD BOLT
"W/ WASHER, LOCKWASHER
I$ HEX NUT

%" dia, x 14" LG HGR.
SPLICE BOLTS ¢ NUTS

% dia, x 1" L6 HGR.
SPLICE BOLTS & NUTS

%" dia. x 1'%" LG HG.R.
SPLICE BOLTS # NUTS

DO NOT ATTACH RAIL TO % dia. x 1" LG HG.R.
POST BLOCKS @ RAIL SPLICE BOLTS # NUTS
SPLICES (AT POSTS *3,

5¢7) A

M—G-:H-
!
[N S R R

INSTALL RAIL PARALLEL TO ROADWAY EDGE LINE. Q w
WHEN TAPER IS REQUIRED BY DESIGN ENGINEER, = ASSEMBLY CABLE PC 30006 HAaWAr | HAW. |- [IE-0]-02M | 2002 | 36 37
A 50 TAPER OVER THE LENGTH OF SYSTEM IS o= °C 338756 STRUT 3" x 3
ALLOWABLE. SIS PC 7826 BEARING PLATE
, , : | ; PC 704A CABLE ANCHOR
| GUARDRAIL EXIT SLOT AWAY
T — FROM TRAFFIC
1 * i f | ; ! A
\___ . ! ' ! ! 1 i ; i) on
11 : [ LT [ - [ [ ERAAAAL . o
b | \ i \ | \ i N\ , N}
| ! PC 96 DEEP | ! PC 96 DEEP | | PC 96 DEEP | | i
; o BEAM GUARDRAIL | ; BEAW CUARDRAIL | | BEAM GUARDRAIL i wC 5ze Debh ! <~ PC 995A GUARDRAIL EXTRUDER
{0 @ ® ® ® © @ ®
|
STANDARD LINE POSTST ! — TRAFFIC
FROM POST 3 9 6{_ 3” i 6’_ 3” 6:‘_ 3” 6]_ 3” 6!_ 3” 6!_ 3” 6’_ 3” 6}‘__ 3”
!
i X
i
=1

:

T o B o J 1 o P

[l Qo ety P womac s o e sovnd oo
=i

(- 2_

3 - -

2-3 3/4"
S
e
- Y B

RAIL TO POST #2

[eT=
(T

D0 NOT ATTACH " J;

(=1
(1 -——
BN
N

¥ 28\ = = NN\ = = x NN x I/ ~\SEE_DETAIL "K"
% B X R X “-BOLTS MUST BE_INSTALLED : : X ¥
¥ $ 5 ¥ L 28 THEICA e 70 suRe X ¥ BILL OF WATERIAL
] ; ! ! ] oL AR
NOTES: 1] L L L L L _‘J L 1 HAS NOT RELAXED. X 9 | 3 |12 GA/I26"/6'3"/S (GUARDRAIL)
' A X o 326 | 1 |12 GA/I26"/63"/S ANC (GUARDRAIL)
) D0 NOT ATTACH GUARDRAIL TO FOST BLOCKS AT PC 33872A POSTS (UPPER) ¥ .+ | 7826 | 1 |5/8" x 8" x 8" BEARING PLATE
GUARDRAIL LAP SPLICES. (AT POSTS #3,5 ¢ 7 PC 33874A POSTS (LOWER) :Lj lj 9954 | 7 | £7-2000 PLUS EXTRUDER
3) THE %" FLAT WASHER IS USED UNDER THE NUT, L_ 5 20006 | 1 T CABLE 34 x 66"
BEHIND THE POST ONLY. NO WASHER 1S USED :
AT THE RAIL. 33006 | 6 |5/8 WASHER
4) MANUFACTURER SUGGESTS CUSTOMER TO PROVIDE 33406 | 38 |5/8" HEX NUT
REFLECTORIZATION OF TERMINAL 33606 | 32 | 5/8" dia._x I 1/4" SPLICE BOLT
35006 | 6 |5/8" dia._ x 10" POST BOLT
——PC 33872A POST (UPPER) %" dia. x 20" HEX HD BOLT 370G | 19 | 3/4" WASHER
] W6 x 85 W/ WASHEF, LOCKNASHER : "
TRAFFIC SIDE ) W/ WASHER, LOCKWASHER " ?/ dia. x 2 HEX HD BOLT —m F°C 338TIA POST (UPPER) 3776 | 15 | 3/4" dia._x 2 1/2' HEX HD BOLT
UNDER HEX NUT .. NSTALL W/ HEAD ON STRUT i N6 x 85 |

37186 | 1 |3/4" dia. x 3" HEX HD BOLT

m SIDE W/ WASHER # LOCKWASHER 39006 | 2 | 1" WASHER

SEE NOTE BELOW

PC3OUOG CABLE 39106 2 | I" HEX NUT

%" dia. x 10" LG HG.R. BOLT
W/ HEX NUT  WASHER
| (SEF NOTE 3

ASSEMBLY W/ 1" RECYCLED PLASTIC BLOCKOUT OR
HEX NUT ¢ WASHER 2B\ & | orFSET BLock

" UNDER HEX NUT
A\ T e /
r’ © g
L

EACH END
4254G | 18 | 3/8" WASHER

PC 33872A POST i PC 338756 STRUT

C 338724 POST (UPPER)
/ a W6 x 8.5 (UPPER) W6 x 85 '\ I 42556 | 2 | 3/8" FENDER WASHERS
RECYCLED PLASTIC | _/J';\/\,,.- %" dia. x 2 HEX HD BOLT | 4258G | 16 |3/8" LOCKWASHER |
BLOCKOUT OR SEE DETAIL "D’ | » W 3 g OO (LONER) zva WASHER, LOCKWASHER | 426/ | 2 |3/8" dla._x 11/2" HEX HD BOLT
J l l } OF FSET BLOC - SEE DETAIL “H 46996 | 16 | 3/4" LOCKWASHER
nij_ PC 33873A POST (LOWER) v ;
o o _ VIEW “"H-H WE 3 g 63206 | 16 |3/ ” dla. x 2" HEX HD BOLT
E* DETA]L D S DETA]L ng 6405G | 18 | 3/8" HEX NUT
K & (POST *#/) 3387TIA | 1 | ET2000 HBA POST # TOP
N /,__\ 338724 | 7 | ET2000 HBA POST #2-#8 TOP
N~ I I TRAFFIC SIDE 33873A| 2 | ET2000 HBA POST #1-#2 BOTTOM
PC 33874A POST (LOWER) Vo Sy g -
" W6 x 85 PC 7826 BEARING PLATE 8' X %" X 8 33874A| 6 | ET2000 HBA POST #3-#8 BOTTOM
| _ TRAFFIC 9 TRAFFIC S ]DE_\M 338756 | 1 | 6-6" ANGLE STRUT ET HBA
a - = : ;
é e § ‘-‘J\T%/ 3‘: : ::’: STATE OF HAWAII
RN B i N NOTE: ¥ in Lo - i DEPARTMENT OF TRANSPORTATION
AnmAZal D _ ! - -t -———- HIGHWAYS DIVISION
RER Bl SECTION “A-A" IS SIMILAR @ POST #3, 5 ¢ 7. oo y r 5
TR EXCEPT RAIL IS NOT ATTACHED. - N 2 S W"’} ET-2000 PLUS
T A S~ |
ek SECTION "A-A" = u HAWAI'I BELT ROAD
2, ™ " P T w ” .
§§ 2§% S (TYP @ POSTS #4. 6 # 8 Z‘b g’é?irx wz;/zwgsfﬁf h A ggair Xwg v%)/(f - ;ﬁgf.; ZB%LV;A%/‘E%@%?&V ] - GUARDRAIL AND SHOULDER IMPROVEMENTS
& 18N Q ! ’ i y - ' :
§ 1™ /] 8 LOCKWASHER UNDER —~  JOCKWASHER UN ~ 0ST PL ¢ STRUT TO : |
z g § TEY NUT TN L Loc! Nl?ﬁ' DER ALLOW STR([T 70 PASS ]EW IIK“KII VICINITY OF KAHUKU
SECT]ON ”B‘B” DETA]L //H// OVER %” dia. BOLT HEAD. : PROJECT NO. I1E-01-02M
VIEW //D_ Dﬂ. T P0ST #2) Scale: Noted Date: April, 2002

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

HAWAN | HAW. | JIE-01-02M | 2002 | 37 37

NOTES:

50-0" GUARDRAIL LENGTH 37-6" FLARE

TYPE II OBJECT MARKERS ON FLEX POST e 200’ oc. TYP. | l. All reflector markers located behind guardrail and other locafions
shall be installed with flexible delineafor posts.

~——Type 1I Object - 2. Exact location of Reflector Markers shall be determined in the field
Concrete Anchor Markers Bi-Directional Type II Object Marker by the Engineer.

on Flex Post - [
Block (Typ.) ff’, %;i“'f,’:%’;?/ | 3. Color of flexible delineator posts shall be white except for RM-3,
’wv = RM-3 bidirectional, and RM-3/RM-2 combinations shall be yellow posts.
o % l 14} 1 T w s i . T 1 HHI

4. RM-2 Bi- Directional shall be white in color.

Modified Type Offset Distance | ) .
“A-1" Flare To E.P. Stripe — | 5. RM-5 shall be per Standard Guardrail Defails.
Edge of Travelwa J T
v 4 PROVIDE RM-5 MARKERS @ 25' oc. PER DETAIL ON SHEET 20 = Direction of Travel

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

GUARDRAIL LENGTH 50-0" FLARE

Type 11 Obfect Marker
( on Flex Post

IS PO IR cawmmenn “’R-”

—— Type Il Object Markers ——

. \  RM-3 Bi-Directional Bi-Directional
Type 11 Object Marker 7 Marker on Flex Post @ Culvert on Flex Post
/ Bi-Directional ,
on Flex Post /M . ! , [ [ ! , |
Modified I | NN | | I I 1 S D | S NN *H' 8 8 B B__s—un]
Type el : - : L
Flare / // Offsef Distance SKT-350/
(R-Radius) s To E.P. Stripe | ET-2000
/S '
] ' { Edgo of Travelwey J ’ ’ =—— Direction of Travel
e /
2 /
a0 TYPE II OBJECT MARKERS ON FLEX POSTS @ 200° oc. TYP.

PROVIDE RM-5 MARKERS @ 25 oc. PER DETAIL ON SHEET 20

TYPICAL @ MODIFIED "G" & "SKT-350"/"ET-2000" END TREATMENT

BY

STATE OF HAWAI
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

GUARDRAIL REFLECIOR
MARKER DETAIL

QUANTITIES BY

DRAWN BY Y
TRACED BY
DESIGNED BY X
CHECKED BY

ORIGINAL SURVEY PLOTTED

e HAWAI'l BELT ROAD
3;4 TYPICAL GUARDRAIL REFLECTOR MARKER INSTALLAT ION GUARDRAIL AND SHOULDER IMPROVEMENTS
5 Not To Scale | | VICINITY OF KAHUKU
PROJECT NO. 1IE-01-02M
Scale: As Noted Date: April, 2002

r3/13/02  hel3susri/Hawail District Project Plans/Guardrail Details/bldhwyhRMdet.dan

SHEET No. | oOF [ SHEETS

37
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