HY # 1/ v 1w T K I
A S | &
3 ) ¥
S T s h~
DS 5 il g
| ; \@*gé‘
PR "] : A
::\.Pi——— J N We"s Hole ; . \
‘ f SR syfen fupunfnpunpuop Qe rfunrd SURREEN ] . S
. I Vo EdT TS T N ¥
= ® i -
L X :
. %___ i i
) : ;
/75" : ﬁg ¥ ! ¥
| {f o Hf
A 25" | 26"
< 5"“* = (typ‘)
_ iy
- .
ToF SIDE

RECYCLED PLASTIC BLOCKOUT (TYPE 1)

Strong Fost
(PWEOI}

(PWEQ2) N

E xploded View

{Rail and washer nof shown)

Offset Block or Blockout

i FBB03 guardrail bolt

with recessed nut

STEEL POST AND BLOCK DETAIL

Reflector Marker (RM-5) - Reflector
‘Facing Traffic (Mounted on Guardrail Bolt)

> sior Ufe# x 2

Type III or IV Refroreflective
Sheeting (High Intensity);
Color of Refroreflective
Sheeting shall conform fo

the color of the adjacent
edge line,

Galvanized Steel

(%" Min. Thickness)
F?E FLECTOR MARKER (RM-5) DE TAIL AND TYPICAL INSTALLATION

I
10~
A

l ri
7”

L~ 34" hole
/|
—'i— Lﬁf
%"
\ W

All exterior corners
%" radius

RECYCLED POLYETHYLENE

OF FSET BLOCK (TYPE 1)

Guardrail Post

- Fill/seal around post
(See Note No. 6)

e

Guardrait—s
.‘ -
A SIEIEE
Q
L .
¢ 0
o
-
PLAN
&3, Additional
<aved Shoulder | Paved Area*

A .

+ -0

Offsel Block or Blockout

| 2-0" Min. ___
Ry Wbt oge=m==Re b Grade ¢ Compact
_ at Fill Area
i | (See Nofe No. 7)
T Guardrail —4
Post L ~AC
Siope | v/ Filler | ’
2 ‘ ¥ CGn’f ' . 4 s .0
£
~—i T
Pav't. ‘] : ; L%" Min.
Design AC. Pav't,
Mix No. [ V
rior fo installing AC. Mix. No. 1V,

GENERAL NOTES

FED. ROAD|crprp| FED. AID  |FISCAL| SHEET| TOTAL
DIST. NO. PROJ. NO. | YEAR | NO. |SHEETS
HAWAII | HAW. | NH-030-1(35)R| 2006 | 32 | 79

I. All hardware, posts and fasteners shall be hot-dip zinc
coaled 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, PWEODI,
RWMOZbD, efc.) shall conform fo the laftest edition and
amendments of "A Guide to Standardized Highway Barrier
Rail Hardware”, a report prepared and approved by the -
AASHT 0-AGC-ARTBA Joint Cooperative Commitfee, Subcommitiee
On New Highway Materials, Task Force 13 Reporl. Dimensions
of fastners, posts and rail elements have been corwverted from
“metric units info their present form.

4. The Recycled Flastic Block or Offset Block shall be approved

by the Stlate,

All new guardrail systems (system consists of total length of

guardrail including both end treatments) shall include the

Additional Paved Area.

6. After the guardrail posts are installed in the paved area,
the Contractor shall fill/seal around each guardrail post

and all cracks in the paved area caused during the quardrail

post installation. If required by the inspector/engineer, the

Contracfor shall tamper the paved area around the guardrail

post prior fo filling/sealing. All costs associated with this
work shall not be paid for separafely, but shall be considered
incidental to the various gquardrail ifems.

o

When standards for the fill sfope area cannof be mef, a site
specific, engineer approved design may be used.

New AC; pavement at guardrails shall extend 6 feet longi-

tudinally beyond ferminal ends.
8. Reflector Markers (RM-5) mounted on guardrails shall be

spaced every 25 feel.

RM-5's shall not be installed on

Terminal Sections. Furnishing and installing of each RM-5
shall be considered incidental fo the adjacent guardrail system.

‘GUARDRAIL TYPE

Strong FPost W-Beam

Strong Post Rubrail (W-Beam)

Modified or Strong Post Thrie Beam

DIMENSION
H A
-9%"| 176"
r L f”* 6”
0| 2-0"

/‘Break Point |

47z

N_‘“\
.

Fill Siope
2:1 Max.

Parabolic
Roundfng

LE xisting h
Ground

!evel ¢ remove vegetation and compacf
existing ground to 952 compaction.

ELEVATION

TYPICAL GUARDRAIL INSTALLATION

REDUCED PLAN
(HALF SIZE)

0 / 2 3
 trmamters ™ e = ——

L. 3 INCHES OF ORIGINAL PLAN 4

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

GUARDRAIL DETAILS
AND NOTES

HONOAPIILANI HIGHWAY REALIGNMENT, PHASE 1A

Future Keawe Street Extension
to Lahainaluna Road

Federal Aid Project No. NH—030-1(35)R |

Scale: As Noted

Date: April 2006
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FED. ROAD STATE FED. AID FISCAL | SHEET| TOTAL
e — Offset Block or Blockout NOTE 4" DIST. NO. PROJ. NO. HYEAR NO. |SHEETS
_ | ; - HAWAIL | HAW. | NH—030-1(35)R| 2006 | 33 | 79
Guardrail — P All Holes are W6x8.5 g |
; WEO! 34 Dia. Structural || _ o %" x 2%" Post Bolt
/\ Feozzzzzp | Shape | = Slot (typ)
g EEBERER B mr o or tiyp. 2
Q , 5?’/8” 23 "
EL. e i
: ‘ g
" | Lo DESIGNATOR| L
T FBBO! 1%
I}"; § . o E —
I , IR FBB02 2 =
PLAN : - fie FBBO3 10" =
— PWEO! & rz; : g
RWMO2a : 1 dbiel- I Dia. x Yg" z
e | € N a. X /16 ;
Offset Block or Blockout E NS Mod. Heavy Recess both :
¢ FBBOI s Il ¥ Hex Nut sides i
Splice Bolts . PN ;§ g o S A
SD :‘L H ' _ 6” »E* 6” _
e (BT EIEIEY © I H I-0"
FBBO3 i, - | ”
| Ground / f gy ~Ground . . BASE METAL
. /i a4 : 1 1y DESIGNATOR | 1 1ok NESS
Yo ine i Line 16
“\c}} s %'WW'W‘” VR [T - RWB0Ia 12 Gauge
=~ PWEO! g 7 % ,3“5 GUARDRAIL BOLTS AND
Ground * | RECESSED NUT W-BEAM BACK-UP-PLATE (RWBOIla)
Line ~ | ig
zf
SIDE FRONT

W-BEAM_STRONG POST (PWEO!)

. 3/ ¢
ELEVAT ION B R
J;i*‘ 6’“ 3;: »g
STRONG POST W-BEAM GUARDRAIL - .
(SGR0O4a) ! ® ! ®
; e, § ®
; “t C
6{‘3({ fm34’i @ ‘3/ " { ” e e
PR ~ sle N 47 x 2V
¢ Rail bolt hole ¢ Rail bolt hole Post Bolt Slof 3 ® VAR, ®
8-F BB FBBO3
| Splice Bolts 1 / RWMO2a @ ® ®
: RS &i 0 ;
Y B | M : ! ;
\ ) ot 3
i RWBOIa-/ Lap in direction i :
= ~Ground Line of traffic i R
4 A DESIGNATOR | i ME AL - 136" .
T F—rPweor i i AWH0Za | 12 Gauge

2 SPACE W-BEAM GUARDRAIL (RWMOZa)

ELEVAT ION
STRONG FPOST W-BEAM GUARDRAIL WITH

REDUCED PLA

RECYCLED OFFSET BILOCK OR PLASTIC BLOCKOUT

(HALF SIZE)
g ! 2 3
ettt s sessssesmencamn ™A

L 3 INCHES OF ORIGINAL PLAN 4

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

STRONG POST W—-BEAM

GUARDRAIL

HONOAPIILANI HIGHWAY REALIGNMENT, PHASE 1A

Future Keawe Street Extension

to Lahainaluna Road

Federal Aid Project No. NH—030—1(35)R

Scale: As Noted

Date: April 2006
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g 2;”6”
31!
N B = <2 F-25/° Bend
“"t f }J(opﬁona/)
%" x 213" <— Lap in direction of fraffic
Splice Bolt Slot (typ.)
%" x 206" — 1" 8 Holes
Post Bolt Slot (typ.)
i =
NG
& !
Vv o T oo =)
The cross-sectional !47 f4f/ : 8l i
‘ g # “ oo Ay ATy ¢
dimensions for this *—M A S A |2
part are to fit over , ~ TET
part RWMQOZa on the DESIGNATOR B?f;fS[E‘K N ES@L
approach end and RWEOZb 10 Gauge

under part RWMOZ2a
on the ftrailing end.

W-BEAM_TERMINAL CONNECTOR (RWEQ2b)

)

2 x 1" Splice

Bolt Slot (typ.) of fraffic
Zf 1Y XBZ {/2 wS
ost Bolt foﬁ—\
/——-—\
N
Y .
V “
The cross-sectional 2"‘ 4
dimensions for this
part %re fo fit over e
part RWMQOZ2a on the
approach end and DESIGNATOR | 71prekNESS |
under part RWMQOZ2a RWEO/a 12 Gauge

on the frailing end.

W-BEAM END SECTION (FLARED RWEOIa)

3{?"@/’/ © i
Confour fo fif .
over rail element J;
30° ® v 30°

Lap in direction v gl . Lap in direction s x 1"
< of traffic ?f)%fcg gé'/f Stot (typ.) of fraffic Splice Bolt Slot
Shgpe fo fit Sh@pe to fit (typ.)
ratl elemenf~—7\ ) ) rail 81‘8/??91‘??'-“7\ | I
K S f & &
. N N 3
N © Q ©
Th #i W, ; ?&t L Th t :’ ? f& !
e cross-sectiona ' : | e cross-sectiona ! i
. . . R If o I . . . o ) ot
dimensions for this 24.| i 8" | T2 - dimensions for this — 2/4"| | 8Jp" | TP i
part are fo fit over | ' part are to fit over * ‘Varies'
part RWMQO2a BASE METAL part RWMOZa
DESIGNATOR | TrrcknESS pESIGNATOR | e e T2
fWEO6a 12 Gauge RWEO3a 12 Gauge

W-BEAM _END SECTION (BUFFER RWEQ6a)

over RTM0O2b

30 PN+

3 Min.
¢ %”
P 05? - 6% }rF\)
. 11_6% "4
30° k&
o " 1/ o
2i| | 8l | 7t
: A
< P :
W E 9
5 N
i Q.
; <
? S
: &Ny
:
i
Slotted Holes
e x 156 DESIGNATOR | 0L METAL
RTEQ2H 10 Gauge
THRIE-BEAM SECTION (ROUNDED)
(RTEQZD)
A g ! P A
g\
Contour to fit olt \\

Diamefter
24" and 30" (Typ)

W-BEAM_END SECTION (ROUNDED RWEO3a)

¥
2 % w 8 Z} “ 7}/2 :.r:il
- 2"6”3: _
| I
A P P 7
S
5 S 5
N
4 \
Y
Sloted Holes
7 U i BASE METAL
| RT.
mf-giﬁ * ] 10 Gauge
THRIE-BEAM

END SECTION (BUFFER RTE03b

or RTEQ4b)

FED. ROAD STATE FED. AID FISCAL| SHEET| TOTAL
DIST. NO. PROJ. NO. YEAR NO. |[SHEETS
HAWAII | HAW. | NH-030-1(35)R| 2006 | 34 79
. 3!(
T\ wm?m i u—-—-—?m 3 /8
}
. 26" .
],, 525 %u X 2 ;/2’ 2
Holes Post Bolt y”
(&i (typ.) Slot — /4
o
'A——-—— '“é/ ;w | Q‘OA ?
s f -3 e @E:Y
kig -8 =
! = = == ~ 2
..@< i i & %
z : [ + '\‘#
i <
[N Ve 2
F N
- 2-6 | Slots
DESIGNATOR | B Ml
RTEQIb 10 Gauge
THRIE-BEAM

[ERMINAL CONNECTOR

(RTEOIb)

REDUCED PLAN

(HALF SIZE}
0 / 2 3
e A—————

L 3 INCHES OF ORIGINAL PLAN 4

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION '

GUARDRAIL TERMINAL CONNECTORS

AND END SECTIONS

HONOAPIILANI HIGHWAY REALIGNMENT, PHASE 1A

Future Keawe Street Extension
to Lahainaluna Road

Federal Aid Project No. NH—030—1(35)R

Scale: As Noted

Date: April 2006
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RWMO2a — Offset Block or Blockout 4"
NOTE: | { ’
FBBO! 3/u e W6X8.5 ——
Spiice Bolts E All Holes are 3" Dia. g;rucfura/ B
a -
pe G 5o
IR B 5% 23
FBBOB i - . 8 \ ‘ : %/I‘
(\é E . -
4 ?;-Hé
3 -* =L
3 '} "éﬂ? -
| ~— PWEQ? ol | g;*
' IRl
g{;?eufi 2 if %: : Hole for
..... 3 » W-Beam
| ' ‘ / ;g J‘”’”"“‘E:?ﬁ" Rubrail
ngozﬂ L S
r Ground — Z_,TT,."’ ~ ~Ground
Line } | T Line
ELEVATION — |~ { J"“”WTT‘WL‘
, Ry
STRONG POST RUBRAIL — 4 g
(W-BEAM) GUARDRAIL | !
SIDE FRONT
W-BEAM STRONG POST (PWEQZ)
B 6!_‘34‘1‘ L 6{_3” | _
¢ Rail bolt hole ¢ Rail bolt hole
8-F BBOf FBB03
Splice Bolts e /~ FWM0za ﬁ‘r’f
[A}] 1
< %Jt“?f | :n‘fi / ﬁ g ¢ 3 x 20"
T z X Post Bolt Slot
2R RWBOIa/ ; ; : ' @ \
1 T
[ PWEO2 ) \Ground Line 3
ELEVATION

STRONG POST RUBRAIL (W-BEAM) GUARDRAIL WITH

RECYCLED OF FSET BLOCK OR PLASTIC BLOCKOUT

@ —azsfzm{{ |
s As
Required

m ......
F A
# «
s :
a + (3
Ly "‘

......

! If%sﬂ! z/{@:

HEX BOLT¢ NUT (FBXI6a)

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

HAWAIl | HAW. | NH-030-1(35)R| 2006 | 35 | 79

Y x 2/ Post Bolt

DESIGNATOR L
FBB0! 1% %’ R yp) |~
FBBO2 2 | NES
FBBO3 10" Nla :
1
I" Dia. x Vg !
Mod. Heavy Recess both =
Hex Nut —\ sides i
W'Hm
6” % 6”
2 o petis te
_ I!- O!l N

+ ; | .
l 1 f Y
RWBOIa

Slot (typ.)
i - ““’”’m;;wm

BASE METAL
DESIGNATOR THICKNESS
12 Gauge

GUARDRAIL BOLTS AND

RECESSED NUT

W-BEAM BACK-UP-PLATE (RWBOIa)

(/ ‘@

(" R
—
................... -y~
{5/6” R (fyp.) - ;s\
SR g
NN
I~ H : ,
® i ® 7 / VAN O ®
'''''''''' Y. ; e
!
P ' |
:\,@ 2%21 X ;f/gn 21/ E 4’/4” _L 4%” ‘_f.
D i
§ " §
L%k X
pestenaTor | S50 METAL i 136" _
RWM02a 2 Gauge
STATE OF HAWAI

2 SPACE W-BEAM GUARDRAIL (RWM0Za)

REDUCED PLAN
(HALF SIZE)

4 ! 2 3
e t——

L 3 INCHES OF ORIGINAL PLAN 4

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

STRONG POST RUBRAIL
(W-BEAM) GUARDRAIL

HONOAPIILANI HIGHWAY REALIGNMENT, PHASE 1A

Future Keawe Street Extension
to Lahainaluna Road

Federal Aid Project No. NH—030—1(35)R
Scale: As Noted Date: April 2006
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! 6-3" N I -~ 6-3" 120" DS No_ | STATE | pros. 'No. | YEAR | NO. |SHEETS
- _ ransition Section - UAY ARV _N3N—1/35)R
m S o1 — | ] / _Zmr_f_ﬁz/_@ f ost B w Slof HAWAII | HAW. | NH-030-1(35)R| 2006 | 36 | 79
' g o e e e e ANREEED VIS N i ST—— "
l:ﬁ;.t—:xj—‘: e aﬂ::}: : o ! _.__ EE———— w_:g-:h,-mmmg-“f“,s"-—~ =5 =sa——— goff [Bq{f Sk)f WGXS 5 4
¢ ¥ \_ 4 \_ RWMOZD . All Holes are Sh et { b
; o RTMO2b : RWTOIb Splice Bolt Slot 34 Dia. ape——
; ~ : Finish Grade 5" x 145" Slots | S
TS | S . w@ Distance between Post 5% 27" I
- l Slots and the sum of - —‘;l—f-m
& * Not to 2‘Age Ufed tforf?’hrie Beam Post Bolt Slot Centers -
* connection to structures. to be designated. 1T 1 R
TRANS[T[ON SECT.[ON RA[L SPL[CE ° esigna Ko : 52 :
i N “é){zé -
| N S
Reflector Marker (RM-5) - ! | & 1 b
K Reflector Facing Traffic “ B
. . -0 . (Mounted on Guardrail | ‘"
e [ ) PR - VR - M. Bolt). For details and }
1 \\¥ ) notes, see Guardrail B
& k2 \ Details ¢ Nofes sheef. | § “
S I” Dia. x Yg" © X
Rec:s xbo;g G{’OUHG' |
. sides Line V
Splice Bolt Siot | ' ; s “l@”
%" x 1% ﬁyz,} Post Bolt Slot . g & pvn-
%" x 2" typ) i —
- e —
TRANSITION SECTION (RWTQIb) DA e g
DESIGNATOR| & = ......................... | } SIDE F}?&NT
—+1 —0ffset Block or Blockout FBB02 2" 9% of a"xerz SECTION THRU | THRIE-BFEAM STRONG POST
Guardrail— . FeB0s |10 BACKUP_PLATE : TYPICAL INSTALLATION OF  FoR plAcTIC <p
o (RTBOIb) RAIL ELEMENT ACER BLOCKS
A = W GUARDRAIL BOLTS ‘ (BT IO2D) REFLECTOR MARKER (RM-5)
N\ : (Use at Posts where Splices do not occur) ~
¢ ol AND RECESSED NUT =
§ -*7 %" 5% |
PLAN 10~
w Al | IS —-
RTMOZb Offset Block or Blockout Y 72/ )
@ F 880[ ‘ ) : \ 16 ;3/!6” g
. ! & ¥ 3 ” /f“
Splice Bolts - 6l 2% A Hole V"
S ’ ) 4
FBBO3 : N REDUCED PLAN
J << )> . : \@5 N 7%" (HALF SIZE“)L
< 3 | & ; H I | ¢ / 2 3
S “f < > & o i a5 # e
® .3 N : : 4 3 INCHES OF ORIGINAL PLAN
~| Ground = g%und = : T — — ‘
_Line—, * — i N 7Y
‘ - 4 N ¥ E f\" 8”‘4:% ) , » STATE OF HAWAII
| SRR T P ey R NANNE PEPATTVENT O THANOFTATON
| 2 udolen| RSN STRONG POST
T ELEVATION (fyp.) /i 4
ELEVATION 5% e | 6 elh | THRIE—BEAM GUARDRAIL
STRONG POST STRONG POST THRIE-BEAM ropP SIDF PECYCLED POLYETHYLENE HONOAPIILANI_ HIGHWAY REALIGNMENT, PHASE 1A
THRIE-BEAM GUARDRAIL MEDIAN GUARDRALL - 5100 s [ohamalun Foad
< CR0%a) (SGMO93) - MODIFIED 6X8X22 PLASTIC BLOCKOUT THRIE-BEAM OFFSET BLOCK | Averar 4id Project No. NH—030—1(35)R
| (TYPE [-THRIE) | (TYPE II - THRIE) Scale: As Noted Date: April 2006
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FED. ROAD| ora1e FED. AID FISCAL| SHEET| TOTAL

o 6-3" , - 6-3" " 6-3" DIST. NO. PROJ. NO. | YEAR | NO. |SHEETS
7 - Transition Section HAWAIL | HAW. | NH—030-1(35)R 2006 | 37 | 79
Ty P 0y —
B 50 S I
L gol Lot 1 f + T35 T direction of Traffic » | Fﬁ.{
; ‘ ’ == \ - NC/)Tg: WEXBLS
4 S “ 44 S All Holes are Structural |
g iy \RTMOZD : \RWTOIb RWMO2b A4 | il &I %" Dia. Shape.U ~f=--
e [ ) — : Finish Grade e | N
i I = et | Vs | 5% 2%"
‘E * Not fo be used for Thrie Beam Required ] I . :g %"
2 TRANS[T[ON SECT[ON ¥ connection to structures. a — . - ‘
. : “T , N by
2 @ - e
- - s T ' . N— -«@-ﬁié -
-0 S o !
" - 15/ o Q7 Ly by MPWEO‘?
6" : Jie J 1
e — é} | N i e
= ey I - s :: |
by ¥ HEX BOLT# NUT nk ‘ ;;é
4” s "‘”“9/5‘” : ] i s: -
| | (FBXI6a) i
STEEL WASHER 3
< 5 £ ‘(0
® & ;ia;fce Bolt Slot FOR 2" BOLT | :
i N 7 1/«
x 145" Slots Ground |l , |
Distance between Post Line A
Slots and the sum of M ““““““ W
Post Bolt Slot Cenfers
to be designated. K”MRefiecmr Marker (RM-5) - A
Reflector Facing Traffic
e —1 - (Mounfed on Guardraif ¥
Post Bolt Siot -3 x2%" \ Bolt). For details and ; ¥
| SECTION THRU , oles, see Guardrail
BACKUP PLATE ;; T ’ s \ Details # Notes sheet. . SIDE FRONT
AllL ELEMENT | *
(R 607D) W-BEAM STRONG POST (PWEO4)
(Use at Posts where , (R TM 02 D ) i = E
Splices do not ocour) L
N
&
Thrie-Beam back-up Flate Splice Bolt Sot ~~Post Bolt Slot
(At Posts where e x 1" (hypJ % x 216" (typ)
Spiice does nof occur) TRANSITION SECTION (RWTOIb)
X
N ) 1<, AA%“Typ)
o 2 roe v W [YPICAL INSTALLATION OF P———
; e ” | ] « REFLECTOR MARKER (RM-5) HALF S126)
" " | | 0 ! 2 3
] t— T BN " ‘e " b=l e
S PWEO4 TR N @~ h L 3 INCHES OF ORIGINAL PLAN ’1
W | h L © " | |
Ground | pen e ‘”g““ . 383 %
' Lme—\ PWB03- | h r Bk o [ o I“ Dia. x Y
| :: _ S EE ::\‘Q + :_{\? “ 3. X 16"
ELEVATION U . : S :: 1% DEPA E{\éaﬁﬁs DNAg%N RTATION
L ! (Y STRONG POST MODIFIED
Sl 0 o DESIGNATOR| L ) Y ,
_ "“‘ ’ FBBO? 2 i/, 1/ HONOAPIILANI HIGHWAY REALIGNMENT, PHASE 1A
THRIE-BEAM GUARDRA[ L BACK - SIDE FRONT e e | L_a..l/ Vs Futurs Keawe Street Extension
(SGRO9b) | SPACER BLOCK PWB03 173
GUARDRAIL BOLTS AND RECESSED NUT oderal Aia Project o NUZDIOZICIY)
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FED. ROAD STATE FED. AD  |FISCAL| SHEET| TOTAL
DIST. NO. PROJ. NO. YEAR | NO. |SHEETS

HAWAII | HAW. | NH-030-1(35)R 2006 | 38 | 79

. Exfend Rubrail or Modified Thrie-Beam 250 A Extend Rubrail or Modified Thrie-Beam 25-0" .
| Beyond Obstruction Beyond Obstruction
m:,: | 25: Transihoﬁ :‘?:__![/2:::;:»’1/2“' 3’4%”_3’“1%‘”’g“[y?"’gl"ﬂ/?”'g“ﬂé”#",%"*: ‘_,;'éuzgt_‘i[/za; 31__;%« 5"{%”; 3;“1%:1 3:4%” y‘!yzu 3;_1%?n 25, Transfnon L Normaf [ﬂS,‘aﬂaﬁOﬂ
Aftach rubrail to rear of post I - 1-6%" Attach rail to rear of post (Strong Post W-Geam)
w/ Rail ba»’f*Gah’f; (bof~gzp =05~ Min. (fyp) Re5" | w/Rail bolt-Galv. thot-dip
Zinc coated) %% x 4" long | >/ , AN | l | zinc coated) %% x 4 long
bolt and nut | bolt and nut (Rubrail only) /' Edge of Paved Area
! |
A Kﬁ %I; 8 h 8 n iPMleHIMIPHIHXMIMi 8 B B & & B B ]’"4] \ & B B A
\ | \ Edge of Shoulder _/
\f— Obstruction < Direction of Traffic \ Edge of Pavement -
PLAN See Note No. 3
Normal |
__ Installation 25' Transition J___Extend Rubrail or Modified Thrie-Beam 25-0“ ___,  Extend Rubrail or Modified Thrie-Beam 250" 25" Transifion 1. Normal _Installation
a{s;ggg)pgsr Beyond Obstruction Beyond Obstruction . (Strong Post W-Beam)
-Beam
Obstruction |
YMefa! Guardrail Element
% —t_ it TN N SN N | N { NS 0 N O SO S S (N S ] [ - T Finish Groung
“ Wefal Rubrail or
Modified Thrie-Beam Transition
ELEVATION
NOTES:
I, All Guardrail and Concrete Barrier Designs at Obstructions shall be
| approved by the Engineer. |
10" Paved Area
_Paved Shoulder| Paved  (Obstruction 2. If X < 2-0°, Concrete Barrier or special quardrail design;
T T . 20" < 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).
Shoulder Pavement | >66 fi : L
Design as specified ¥~ g,_ 4 .| Nofe 3. If a pedestrian walkway or bicycle route is located behind the guardrail,
o Plans No. 2 the Engineer should install the Modified Thrie-Beam System. The Rubrail
é | termini may become a hazard to pedestrians ¢ bicyclists.
!

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

TYPICAL SECTION AT OBSTRUCTION o | GUARDRAIL DETAILS
(AT 0BS TRUCT/ON)

REDUCED PLAN

DETAIL OF GUARDRAIL INSTALLATION AT OBSTRUCTION , (HALE Stze) HONOAPIILANI_HIGHWAY REALIGNMENT, PHASE 1A
, e —— Future Keawe Street Extension

to Lahainaluna Road

Federal Aid Project No. NH—030—1(35)R
Scale: As Noted Date: April 2006

SHEET No. 7 OF 22 SHEETS

L 3 INCHES OF ORIGINAL PLAN 4 ‘
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Fill Requiring Guardrail

State approved Guardrail
End Terminal :

Type "A” Flare » -
T T TR - e haiuiintvfieinlafuiia -
Cut Slope T -7 Fill Slope N
. S U Y WY NN R NUNNN N lat
- ‘E\':‘- “““““““““““““““““““““““““““““““““““““““““““ - T
oo
= ES—_ ¢ “— FP— B _|(STRUCTURE) -
— \:s \ “ >
L L e TR R e R e e Ry | R
T T FiSlpe -7

Type "A” Flare

PLAN

TWO WAY ROADWAY

Fill  Requiring Guardrail

State approved Guardrail
£nd Terminal

ryf:’e “AY b - See Nefe NO. 2 See Note No. 2
T T T~ o it Rl R
Cut Slope ! T e | Fill Slope ik
~~~~~~~~~~~~~~~~~~~~~~~~~~ m..”Q‘...__.,.,S'.'.\M:.JL_“_-_!‘L.“_..-ﬁ{_..,.,...mwit_.._“.Jlt._‘.,_,..f.‘i__,.,...._.ée_...........xi-..:‘...\....... e e -
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm o ¥
R s
(STRUCTURE) B
L - ,—Median — B
—— 27
M
““““““““““““““““““““““““““““““ J‘;";{?“"’“T”““""%‘(“““"'"'1'{“‘"‘“"\li““““““!‘{—:””“““{l“”‘?‘:pr“;”::: <= TTRTTTT TEmmmmm “”“{:‘"“.:::":
Cut Slope e ~ -
[N TR N | B S~o__ _Fill Slope -~ See Note No. 2
Type “A” Flare See Note No. 2

PLAN

ONE WAY ROADWAY (DIVIDED HIGHWAY)

NOTES:

FED. ROAD| crprg|  FED. AID  |FISCAL| SHEET| TOTAL
DIST. NO. PROJ. NO. | YEAR | NO. |SHEETS
HAWAIL | HAW. | NH-030-1(35)R| 2006 | 39 | 79

I. Metal Guardrail connection to concrefe structures requires
See Structure Plans. |

£nd Post Connection.

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

3. Refer to State’s most current approved Product List for
NCHRP 350 approved Guardrail End Terminals.

REDUCED PLAN

(HALF SIZE)
0 ! 2 3
s ™" s ™=

L 3 INCHES OF ORIGINAL PLAN 4

STATE OF HAWAII .
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

GUARDRAIL DETAILS

HONOAPIILAN! HIGHWAY REALIGNMENT, PHASE 1A

Future Keawe Street Extension

to Lahainaluna Road

Federal Aid Project No. NH—030—1(35)R

Scale: As Noted

Date: April 2006

SHEET No. 8 OF 22 SHEETS
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Either full penefration

weld or bend to fit Hex. Nut
| for %" Bolt

ié"ﬁ”xz%” Plate Metal Guard

Rail Element

%" Weld all around
" Weld \
/ .

Hex,
Nut

Finished

Grade

|

Y Plate /4" Flate
= \ ' |
E====== > 5/8” Machine
o e U | TN Bolt ¢ Cut
1 P Q»\%:)_ Washer on
S R~ Front Face

Standard S wage
Connection for 3" Cable

ANCHOR PLATE DETAILS

/" Dia.

) ~i, T‘ } ] connected

]?
Hnuauim
t ' \\\ N
y S
Stud threaded \ o
entire length ——l i

| %'_I,___I . y
" 5/ o If s 4" Cable fo
4 e 576 [be swage

i%”

STANDARD SWAGED FITTING
AND STUD

Secure Cable Loop
W/5 Cable Clips

12 16" 4 * Note: 2-0" When [nstalled
) ) with Rubrail
2 [ 4 3 [ e 2
R
=

o

b §
¥
]
=g —_ i —
EE.., - e
Tna. i) o} <
i ,
.

!
¥

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

HAWAIL | HAW. | NH-030-1(35)R 2006 | 40 | 79

For Details of Concrele
Anchor Block in Ground

See Del. below. ——— /—~F lared End a Edge of Paved Area
VS 3 ; A A& 2 A3 3 3 A |
k - Varies —I
. Direction of Traffic Edge of Travelway Paved
13- Shoulder
_ PLAN
Limits of i _...,__é___.,___
Payment for
Type "G" Flare
Finished Grade— ..
I L e e s s s S S — ——— —
- " g ‘ o« g ! ! : " g
rm——y i i 2 if Y i 1 i t$ i 3 i
ELEVAT ION

TYPE “G” FLARE END TERMINAL

NOTE:

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

taper and radial fermini. A site specific detailed drawing is required for all
Type “G" Modified End Terminal and must receive Engineer's approval.

The taper (flare rate) of the quardrail shall follow the latest edition of
AASHTO'S Roadside Design Guide (currently, Table 56 - 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 sifuation); degree and potfential seriousness of the hazard; bicycle
and pedestrian accessibility; maintenance equipment accessibility; Right-of-Way
availability; the smallest radii the metal w-beam/thrie-beam railing can be
constructed (check with supplier /contractor); posted speed limit; angle of vehicle
impact; and aesthetics when designing the Type “G” Modified End Terminal.

During construction, the Confractor shall layout the proposed Type “G”
Modified End Terminal and recefve approval from the Construction Engineer

prior fo installation.

Ix3'x3
Concrefe Anchor
(Class A Conc.)

Rod STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

L Z‘%" Cable o / TS RN 6"

| b BRRREY YC U NI S T D -

N — Anchor 1+ L1l Galv. Rod | fjaf‘“ 76"x3'x6" Steel

. Flafe |1 W/Welded Eye o F Plate Welded To
i 4

o ., L b N

{1 ""8"% Bolts P R : L md_;‘ N

L w/nuts ¢ L L

washers

ANCHOR BLOCK DETAIL

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

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

GUARDRAIL DETAILS

| HONOAPIILANI HIGHWAY REALIGNMENT, PHASE 1A

Future Keawe Street Extension
to Lahainaluna Road |

Federal Aid Project No. NH—030—1(35)R |
Scale: As Noted Date: April 2006

SHEET No. 9 OF 22 SHEETS

REDUCED PLAN

| - (HALF SIZE)

0 ] 2 3
e ™ e emesmmmas T —
L 3 INCHES OF ORIGINAL PLAN 4 |
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FED. ROAD STATE FED. AID FISCAL| SHEET| TOTAL | |
DIST. NO. PROJ. NO. YEAR | NO. |SHEETS

—Atfach rubrail fo rear of post
with Rail bolf-Galv. (hot-dip HAWAIL | HAW. | NH-030-1(35)R 2006 | 41 | 79

zinc coated) %"% x 4" long |
bolt and nut General Notes

. A 6 or flatter slope is desireable.

- However, a steeper or flatter existing
\ o / slope may be used.
Field bend s{o }gr Type A’ Flare | | 2. Height of guardrail may be tapered
Jaries fo fit field condifions \ [imit of Paymé g}iﬁ?mfmegzg?n fo maintain 3-8
. istance , | .
12 (minJ fo S Ors [ imit of payment for Rubrail  Top of cut 0 ‘
Warranting Feature | ’ 3. All posts are 8-0" in length from
where the guardrail flares away from
: the shoulder back to the post anchor.
;
oe of Fill ..az Posts for the post anchor are 6'-0”
A -——1 [nvert of Gutter fong.
710" / 4. Variable Paved Gultter offsets may be
6~3" N T e e e — b e e B @ used to fit field conditions.
(fyp) 25-0" 12-6" _ |Measured along ﬁ{;aveG' Cutter . |
: rail face | 5. The Guardrail Posts shall be located
L away from the gutter/swale invert.
Edge of
Paved S houlder 6. All fasteners, posts, blocks and rail
} | elements shall conform to the latest
P g C = b —=— edition and amendments of “A Guide to
PLAN Standardized Highway Barrier Rail
— S Hardware,” a report prepared and
Design speed ash approved by the AASHTO-AGCARTBA
mph _ | %) oee sffefh fos. é?j%; jror Joint Cooperative Committee.
i5, . - .y » el . . ' —
68 15: 64 difch foreslope Height of guardrail is parallel | Height of guardrail tapers /’/ rall atiacnment geratts AN
62 13:/ /7 fo readway grade % fo end anchorage \ I
56 124 | /M
5.0 I | a— L ;‘ | Tx‘ﬁ“ S S 1 i T i R T T ;"m;:}f ~ = 7 = 311"
43 10:7 4 d i " i i I i i i 4 f i # t i | i i ]
30 i Rubrail Concrete block anchor |
I £ Post anchor
ELEVATION (Profile Along Rail). \
Paved
Area
. Faved  _, / - S/f;av%d .. Gufter . o S:;’av/%d i Guz‘rer,. Type 2 or ?* _Paved __,_ Gutter, Type 2 or 7_
Shou!der 0" | ouiger outger | varies  _ Varies Shoulder | yaries ___, Varies|
M 10" . cover
- s " ¢
0 &/ W 6/ 6
ty :
¥ 3-8" Max. ¥ '-8" '] | T
H ax ! 3-8" Max. g—-—-Sfeel Post
‘ | Concrefe block STATE OF
section A-A Section B-B Section C-C or post anchor DEPAﬂmﬁgﬁ;aiTﬁg%ﬁWAﬂON
(With Rubrail) (With Rubrail) ‘
- + _ TYPE "A” FLARE

REDUCED PLAN

(HALF SIZE)
/ 2

HONOAPIILANI HIGHWAY REALIGNMENT, PHASE 1A

Future Keawe Street Extension
to Lahainaluna Road

Federal Aid Project No. NH—030—1(35)R
Scale: As Noted Date: April 2006 _

SHEET No. 10 OF 22 SHEETS

J

0

BACKSLOPE ANCHOR TERMINAL (WITH 6:1 PAVED GUTTER AND
[YPE "A” FLARE)

“ 3 INCHES OF ORIGINAL PLAN 4 |
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FED. ROAD| grae|  FED. AID | FISCAL| SHEET| TOTAL
133" DIST. NO. PROJ. NO. | YEAR | NO. |SHEETS
HAWAIL | HAW. | NH-030-1(39)R| 2006 | 42 | 79

77" ’5%"

Offset Block
or Blockout—-

Steel post (PWEO!)

/” 6"-0" fong

2 2”

3//
Rt

Drill extra @ hole
in post flange each side

|

16" steel plate

n

E levation

RUBRAIL ANCHOR DETAILS

] 3% "
Steel post (PFWEQI) — i
e, 2% 2 2 2% 2 \I
[‘m 1 x 134“ slots (typ.) i
:J ‘ ~—W-Beam rail
&< Plan
N
]
—® |
\ %% 3 - %" holes to be field
\ 2 drilled in rail and attached
N fo steel plate with 73"% hex
C}{EJ\ ) I ™ bolts 1"%g” long with square
washer I \
& HIEENE
Ad <=1 [Olfol pipt | <
| Y I8 holes fo be field drilled ot
T T . in rail and through post flange. —7 ‘
X\(\‘C\ \\ u\:\&?.t Aftach fo steel plate with / T € of post
> = { 7%"% hex bolts 2" long
€ of post ~ \\\\ with square washer Front View
- 5% hole (only if
77" 57" plafe is bolted fo posts)

Steel Plate - /6"

(Hol-dip Zinc Coated Galvanized
Welded or Bolted fo Post)

N hole

Square Washer

(6" Thick - Hot-dip
Zinc Coated Galvanized)

Steel post (FWEOI) — !

3 - 75" holes to be field
drilled in rail and attached
fo steel plate with 75"% hex
boits 1"¢" long with square

washer l ;

Steel post (PWEQI)
6-0" long

o SR AN I W

3
z

-

1“8 holes to be field drilled -——-—/

in rail and through post flange.
Attach to steel plate with

Front View

7%"% hex bolts 2“ long
with square washer

——¢ of post

4

fll

’ 1 ISAGH
' | .
l 8 78 o with
t
%" with

]

Elevation

POST ANCHOR DETAILS

BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS

TYPE “A” FLARE)

!

Drill extra Bjg”# hole
in post flange each side

4 - %%

hex nuts

REDUCED PLAN

g

|3 INCHES OF ORIGINAL PLAN o |

“ 6" Bolt plate to post
g7 With 4 - %"

{ hex bolts 2" long
13" with hex nuts

]

Note:

All fasteners, posts, blocks and raijl
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 AASHTO-AGCARTBA
Joint Cooperative Committee,

Bolt plate fo post

hex bolts 2” long

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

TYPE A" FLARE

HONOAPIILANI HIGHWAY REALIGNMENT, PHASE 1A

Future Keawe Street Extension
to Lahainaluna Road

(HALF SIZE)
/ 2 3

Federal Aid Project No. NH—030—1(35)R |
- Scale: As Noted Date: April 2006

SHEET No. 11 OF 22 SHEETS
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Steel post (PWEQ!)

W-Beam rail -\

Offsel Block or
Blockout

Flan

Offset Block /
or Blockout \ /— Steel post (PWEQI)

~8” (Max.)

NN

Elevation

STEEL POST GUARDRAIL
WITH RUBRAIL

End of insert fo 2" Y6 bars to be

be closed \"} welded to inserts
Ihreaded inserts for | '

- M24 x 50 galv. hex
head cap screws
Cap screws fo be

threaded a min. 48 mm
Inserts threaded min

of 45 mm
ANCHOR ASSEMBLY
CONCRETE BLOCK ANCHOR
- 31“013 _
%
|
R 3
e D omom o= oo I oI og 'z
o { &
~ i { f &
Anchor assembly for Threaded —__ S R I 1 &y
inserts (see detail this sheet) T~ ] 3
i
ek T { !
e = .
<+

Terminal connector RWE(QZ2

3 - #4 Hoops
Re ‘ / 26" x I'-6”

&*3 -#4 pars I'-6" long

Elevation

CONCRETE BLOCK ANCHOR
(2 X 2° X 3)

BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS

[YPE "A” FLARE)

REDUCED PLAN
(HALF SIZE)

/ 2

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

HAWAIL | HAW. | NH-030-1(35)R| 2006 | 43 | 79

Note:

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 AASHTO-AGCARTEBA
Joint Cooperative Committee,

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

SIRONG POST W-BEAM
GUARDRAIL

HONOAPIILANI HIGHWAY REALIGNMENT, PHASE 1A

Future Keawe Street Extension
to Lahainaluna Road

Federal Aid Project No. NH—030—1(35)R
Scale: As Noted Date: April 2006

SHEET No. 12 OF 22 SHEETS
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72' (min.}) fo

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

—

— Warranfing Feafure ~

A
oy |

i (typ) ,

o et—

%
A —

Field bend /

050" Minimum

o field conditions

: varies to fit -
Drsraﬂﬁmf t of Payment for Rubrail

Toe of Fill

Provide Rubrail when
called for in the plans.

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

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 offsel distance
from tangent rail section
fo bank is 6-8" fo 9-5"

Location of End Anchorage

Block when offset distance

from tangent rail section
T fo bank is greafer than 9-5"

Design speed | .4
mph
68 151
67 13:
56 12:1
50 I
43 10+
37 9l
3 7:l
Paved
A
L Paved  _,_/[ red
Shoulder
_I-0”
——-—’
- | . i '!‘\
:
H
Section A-A

= 12°-6" 12-6" _ |Measured along
rail face
L Edge of - 250" e 25-0" -
Paved Shoulder Double Nested W-Beam

(see elevation plan for
post spacing}

BM

PLAN
| Height of guardrail is parallel ___
E fo shoulder grade
= i F 7 = ¥ ; = = P e
A e e R AT
k¥ \——Concrefe ¢ Qa
L -9 >L3;., anchor block CUardray . ?‘ 5
_ 50° Guardrail | :
Pay Limit for Modified Type "A-I” Flare __ _ Cur S,M D
x  Posts at 3-11" oc. 4 Metal Guardraf!—y |
. . i3/
ELEVATION (Profile Along Rail) ** Posts at 1"6%" oc. Metal Rubail (when applicable)
. Paved = Paved _
Shoulder Area 3'x3'x3' Conc. Anchor Block
. Lo GRE. _\ ,,,,,,,, Buried in Cut Section
%zargr;?ff E
10:7 emen | ‘ oa=— Special End Shoe for
Max —H=— Details See Sheet B-3
{ ' 14
r: %8 x 7l
- Long Bolt
Section B-B

FED. ROAD
DIST. NO.

STATE

FED. AID FISCAL| SHEET

TOTAL
PROJ. NO. YEAR | NO. |SHEETS

HAWAII

HAW.

NH—-030-1(35)R| 2006 | 44

/9

General Nofes

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

2.  Whenever swales or a change in grade is
encountered within the 50-0" pay limit for
the Modified Type “A-1" Flare, a rubrail
shall be installed and all posts shall have
a minimum embedment of 4-0". Post lengths
shall be adjusted fo provide the minimum

embedment.

3. All fasteners, posts, blocks and rail elements
shall conform fo the fatest edition and
amendments of "A Guide to Standardized
Highway Barrier Rail Hardware”, a report
prepared and approved by the AASHTO-
AGCARTBA Joint Cooperative Committee
and HDOT's Stafewide Guideline for
Permanent Highway Safely Hardware.

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

o

E xcavation, Anchor Block, Backfill and

GREP work shall be considered incidental
to the Modified Type "A-1" Flare.

Grouted Rubble
Paving

Backfill

\-3’x3'x3’ Conc.

Anchor Block

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

MODIFIED TYPE "A—1" FIARE

HONOAPIILANI HIGHWAY REALIGNMENT, PHASE 1A

Future Keawe Street Extension

to Lahainaluna Road

Federal Aid Project No. NH—030—1(35)R

Scale: As Noted

Date: April 2006

SHEET No. 13 OF 22 SHEETS

44




W-Beam Rail -\ 6 x 85
| Steel Post
Offset Block
or Blockout —
Flan
I s
or Blockou x 8.5
Steel Post
p
%‘Q —
Nk
1 MMMM
—~
i : k%\\%\\%\\\ ‘
g
i i O
oy %
g
}
A | €
b )
Eo 59
P -
SR S
Elevation

STRONG POST W-BEAM GUARDRAIL

End of insert

21!
to be closed
._\j

Threaded inserts for (==t b
M24 x 50 galv. hex ™
head cap screws m-~{-
(;‘ap screws o beg s
hreaded a min. 48 mm | <y s
Inserts threaded min |
of 45 mm _ 5" |

Ye? bars to be
welded to inserts

FURPF =

-6

4”

)
W

o1
s ::
oy

e e S smpn G -

31!

M

e -

P eseansnonfiiipin

ANCHOR ASSEMBLY

i
Bl
—

4" |

A6 S —
FETR—

CONCRETE BLOCK ANCHOR

GRP .

\DC

/
-
N O
Anchor assembly for threaded 4
inserts (see detail this sheet) m%

!
L
:no‘ &
sz L
L 1 S
= | "
N Y
h

Terminal connector RWE OZb\

T

= '

== o

D ™

- L — <

| T e YN
I B Bl e o )

[ Ja— &

—= 1 b o “

Gy ) &
= — o ‘?

3!0 0/:

!

Rubrail (when applicable) /

3'”0"N—.3 -#4 pars 2-4" long

Elevation

CONCRETE BLOCK ANCHOR

BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS

(3’ X 3 X 3)

MODIFIED TYPE “A-1" FLARE

FED. AID FISCAL| SHEET| TOTAL

FED. ROAD
STATE|  prRoJ. NO. | YEAR | NO. |SHEETS

DIST. NO.

HAWAIL | HAW. | NH-030-1(35)R| 2006 | 45 | 79

Nofe:

All fasteners, posts, blocks and rail
elements shall conform fo the lafest
edifion and amendments of “A Guide to
Standardized Highway Barrier Rail
Hardware,” a report prepared and
approved by the AASHTO-AGCARTBA
Joint Cooperative Commitfee and HDOT's
Statewide Guideline for Permanent
Highway Safely Hardware.

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

MODIFIED TYPE "A—1" FLARE

HONOAPIILANI HIGHWAY REAUGNMENZ PHASE 1A

Future Keawe Street Extension
to Lahainaluna Road

Federal Aid Project No. NH—030—1(35)R |
Scale: As Noted Date: April 2006

SHEET No. 14 OF 22 SHEETS
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= ;%” -
%n
Rk |
\ t\& .
N

1F

\m hole

Square Washer

(¥s” Thick - Hot-dip
Zinc Coated Galvanized)

approved by the AASHTO-AGCARTBA

3 - 7" holes to be field drilled in rail

and attached to steel plate with 73"%

hex

boits 1P long with square washer

|

Joint Cooperative Committee,

grge;g gosf (PWEO!) Drill extra 3" hole
6-0” long in post flange each side

1”8 holes 1o be field drilled in

rail and through post flange.
Attach to steel plate with 73"% hex

bolts 2 long with square washer m—/

Front View

| ]
e / } 1 6" Bolt plate to post
; %% ' {g; .y g7 With 4 - %9
f y S : i hex bofts 2" long
A CC i | 13" with hex nuts
—=—¢& of post ,1/

Elevation

POST ANCHOR DETAILS

RUBRAIL DETAIL FOR MODIFIED TYPE “A-l1" FLARE

(WHEN CALLED FOR IN PLANS)

STEEL POST GUARDRAIL

WITH RUBRAIL

FED. ROAD STATE FED. AID FISCAL| SHEET| TOTAL
2. DIST. NO. PROJ. NO. | YEAR | NO. |SHEETS
LY/ HAWAIL | HAW. | NH=030-1(35)R| 2006 | 46 | 79
7?8”. 57/ i _
/ 3 % # _ ettt
Steel post (PWEO!) — :
2[/2" 23/8ﬂ 2;; 2:: ‘2%’; 2}/?;; .
V-5 ’ 6 x 85
| -Beam r
— 1 x 13" slots (typ. ; eam ral —\ Steel post (PWEOQI)
Offset Block -
b W-Beam raf/———/ or Blockout }——{
ey P e
N Clan Offset Block 6 x 85
YLD ‘ | or Blockout -/ Steel post (PWEQ!) |
'_O\“C" / * 3 - 75"® holes to be field drilled in raif _\ . 0" fong Clan
Se and affached to steel plate with 7"% hex ‘ |
S bolts 1"f" fong with square washer Drill extra '35 hole Offset Block
. 1 b in post flange each side or Blockout 6 x 8.5
1 3 3 .
CD > >, i ‘*é' f ; & ‘“1 \ Steel post (PWEO!)
—H i |
: C T Tieler] 1 ™" Bolt plate to post R b
S A { ] : . &
% — : i 36_] : - ¥ 8%# W{fh 4 - %,,g g l | '.‘“
" holes to be field drilled i A | nox Dts 2 0N % % C
oies 1o /eld arilled in A — T 1'% with hex nuts it
SR ij rail and through post flange. ¢ of post /6" steel e o (}@
\l\\ \\ & Attach to steel plate with 7"% hex plate = —_— -
~ 1 bolts 2" long with square washer— - ~F o
| . . | ! \
¢ of post \w\ Front View Elevation o A
. A, | S
Y62 holes (only if ‘ B =
7/ 7/ 1 plate is bolted fo post) RUBRAIL ANCHOR DETAILS L &S
» W
| 13%" | % IS
Steel Plate - 16" __—— Note: s
(Hot-dip Zinc Coated Galvanized- -2 " = All fasteners, posts, blocks and rail bt P
f t <t
Welded or Bolted fo Post) Steel post (PWEQ!) —— : z;r;;izfi [gva;:n;:gg?}e;f?sfifﬁii 12:;;; N L
\ Standardized Highway Barrier Rail '
Hardware”, a report prepared and Elevation

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

MODIFIED TYPE "A—1" FLARE

RUBRAIL _DETAILS

HONOAPIILANI HIGHWAY REALIGNMENT, PHASE 1A

Future Keawe Street Extension

to Lahainaluna Road

Federal Aid Project No. NH—030—1(35)R

Scale: As Noted

Date: April 2006
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| FED. ROAD| cratg FED. AID FISCAL | SHEET| TOTAL
Cable Anchor Box [S760 GENERAL NOTES . DIST. NO. PROJ. NO. | YEAR | NO. |SHEETS
w/t SB58A | Shoulder Bolts, W-Beam Guardrail End Section | FI303 / Breakaway steel posts are requfred with the FLEAT HAWAII HAW. NH—030—7(35)R 2006 47 79
N055A Structural Nuts ¢ . . ITE
WO50A | Washers W-Beam Guarqyajy rerminal, | No. arv. BILL OF MATERIALS
Impact Length of ! Steel Breakaway Line Posts 2. All bolts, nuts, cable assemblies, cable anchors and 3000 ; INFACT HEAD
s , (post 3 thru 7) [PB62I bearing plates shall be galvanized. | 1303 W-BEAM GUARDRAL
F 3000 W-Beam Center Section 3. The soil tubes shall not protrude more than 4" above / 8 ‘ = L END SECTION, 12 GA
. 61203 / W-Beam Guardrail ground {(measured along a 5' cord). Site grading may 61203 ‘ f—-agm GUARDRAIL, 12 GA . ’
P s G203 5} ’;‘;aﬁ‘;};g": F 7 be necessary to meet this requirement. 5130 2 FOUNDATION SOIL TUBE, 6" x 8" x 72
1 o N*'-\\ o 4. The soil tubes may be driven with an approved driving E750 I | BEARING PLATE
z6 Aail exil on - L z head. Soil tubes shall not be driven with the post S760 ! | CABLE ANCHOR BOX
L1 in the tube. If the tubes are placed in drilled holes, E710 ! BCT _CABLE ANCHOR ASSEMBLY
, 6" Straignt £ the backfill material must be satisfactorily compacted E£780 ! GROUND STRUT
T 5. When rock is encountered during excavation, a 12" Dia. PB62! 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 material will be placed in the bottom ! IMPACT HEAD REFLECTOR MARKER - IHRM(R) OR (L)
| of the hole approx. 2 16" deep to provide drainage. The | HARDWARE 1
\ Standard W-Beam Guardrail soil tubes will be field cut to length, placed in the hole B580122 75 %" Dia. x 1%" SPLICE BOLT, POST *2
/ 6-3" O -3 @ 53" @ 6-3" O g @ 6-3" (‘D 53" Installation and backfilled with adequately compacted material 8580754 2 5 Dia. x 7" HEX BOLT
N N > 1 *T* 1 > excavated from the hole. B341004 2 %n Dia. x 10° HEX BOLT
6. The breakaway cable assembly must be faul. A locking 5581007 5 5%~ Dia. x 10" HGR. BOLT (POST 3 THRU 7)
device, (vice grips or channel lock pliers) should be used NOSO 32 5 Dia. HGR. NUT %ﬁz’“*;wm"i“w F3
fo prevent the cable from twisting when tightening nuts. NOIO 5 3~ Dia. HEX NUT :
e A\ 0 7. (R} or (L) indicates right or left Impact Head Reflector W050 p OR WASHER
(5 S TN § NS WU S— T S— — "y Marker (THRM). Providing and installing of IHRM shall yPRrT—
!i " walmz —————— = ————— _——o —— - be considered incidental fo end treatment w030 4 %" 10 WASHER
] ! i I i | round Line ¢ g NI00 2 | I ANCHOR CABLE HEX NUT
IR ealli 3 ) % 5 S 8. The stripes for [THRM shall slope downward at an angle — 3 I ANCHOR CABLE WASHER
't | Anchor ® o A i A of 45° fowards the side of the end treatment that traffic ’
Box |\ s s i i i - B140404 2 % x 4" HEX BOLT
Assembly 5 e . i i i 15 70 pass. O 2 Y%~ HEX NUT
; v i{ . 1‘ Fa
[ 15760 ] - ;: Bh ) (8} Splice Boits | B580122 | ! WOi p T WASHER
» !’ - = 3f m a 3{: 8 N . 73 .
gf%md A af post #3 and HG.R. Nuts | NO5Q ) ?;ga@w?y — Y% Dia. x 4" Boit | BI40404 A i S5858A 8 CABLE ANCHOR BOX SHOULDER BOLT
Struf ros /  w/Nut | NO4 /’\ s NOSS5A 8 %" A325 STRUCTURAL NUT
E780 PB620 // ¢ (2) Washers | W04 "%_L o WOS50A 16 | lg" 0D x %" 1D A325 STR. WASHER
§L§ VA TLQ N Foundation Tube Options For Posts | & 2
‘ % *6-0" Split Foundation Tubes 5730
Impact | ¢ 0y *6"-0" Solid Foundation Tubes E731
Head ; *5°-0 Foundation Tubes S735 W/ Soil
£3000) | * ~Ta Plates SP600 |
; N «4'-6” Foundation Tubes £735 W/ Soil
z;,»; ] — Plates SP600
ac
IMPACT HEAD CONNECTING DETAIL Yellow Reflector
IHRM(R)
IMPACT HEAD REFLECTOR
%% x 1" | B580122 MARKER INSERT
Breakaway End Post w/HG.R. Nut | NOSO DETAIL
PBE2D ¢ (1) Washer | W050
Impact Head Hex Nut under Nut only
g Se i F 3000 g!&? BCT Cable Anchor Assy.
34- Washer E770 Breakaway Recycled Plastic Block REDUCED PLAN
. 5% WI00 End Post Ground Struf o Offset Block (HALF SIZE)
Bearing Plate | —Hex Nut [NIOO Ground Strut BB620 E780 . 0 ! 2 3
£750 |~ L4 # Washer | WIOD £780 ~—W-Beam Guardrall B ——— e
NN Bearing Flate N L 2’;@:’ P%g‘?a" away %" Dia. x 10" [ B581002 |3 INCHES OF ORIGINAL PLAN ||
: : 3 " ‘ 6750 \___%/ﬂg X 1011 : : W/Hqu»Rc N(}f NOSO " pr——— Sem——
%% x 7" 5' é & x 10" H4 Head Bolf b g x 10" PB62I & (1) Washer | W050
Hex Head Bolf Hex Head Bolt i \ Hex Head Bolt [B341004 under Nut only
B580754 B341004 | %8 x 7)o" T ¢ 7" Nut | NO30 STATE OF HAWAII
$ %" Nut ¢ ¥ Nut [NO3O] Hex Head Bolt ¢ 74" Nut [NO30 w/(2) Washers | WO30 DEPARTMENT OF TRANSPORTATION
NO50 w/(2} Washers [W030 ] B580754 w/(2) Washers {W030 AL
| ¢ HGR. Nut %8 x 7" - FLEAT-350
L— soir Tupe 050 ] — S Soil Tube e s Bt 05070 FLARED ENERGY ABSORBING TERMINAL
FU——ELY O et So
S730 27 5730 | HONOAPIILANI HIGHWAY REALIGNMENT, PHASE 1A
Future Keawe Street Extension
- SECTI?” tg. 87} to Lahainaluna Road
FRONT F TIAL V F [1 - ypical @ Post 3 - ; : —030—1/35)R |
ONT VIEW OF POST I PARTIAL VIEW OF POST ECTION & NOTE: ReNt WoT BO-TED & POST *#3 Fsiiccly?;?/A/:idNZf:éect No. NH—030—-1(35)R

Date: April 2006
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Guardrail exit
start away from
fraffic

Cable Anchor Box

w/ [SB58A ] shoulder boits,

NO55A | structural nufs,

WO50A | washers

W-Beam Guardrail Length of need

GENERAL NOTES:

I, ?rea{aa}ay steel posts are required with the Sequential Kinking
erminal. .
2. All bolts, nuts, cable assemblies, cable anchors and bearing plafes

Steel Breakaway Line Posts shall be galvanized.
/‘ (post 3 thru 8) [PBEJI | 3. When the Sequential Kinking Terminal is selected as the end
Impact freatment for W-Beam Guardrail installation, the W-Beam Guardrail
Head h ] | ! | | I | XT will be Cgfared a§ a r%i fgf 50:;}_ fo %’evenf fhef impact eféead from
w 2 ; encroaching on the s er. The flare is not required and may
33000 27 \_W-Beam Guardrail £nd Section \*(";'{gg’{* Guardrail be decreased or eliminated For specific installations.
$1303 | or | SI305 = < 4. The soil fube shall not protrude more than 4" above ground

(measured) along a 5 cord). Site grading may be necessary fo

TRAFFIC

Installed with Straight Taper of 504 or Less

End payment for installation (ea.) 5.

PLAN

meet this requirement,

The soil tubes may be driven with an approved driving head.

They shail not be driven with the post in the fube. [T the soil
fubes are placed in drilled holes, the backfill material must be
satisfactorily compacted to prevent setflement. -

6. When rock is encountfered 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. 2J5” deep

ifggafd to provide drainage. The soil tubes will be field cut to length,
126 or 25 W-beam Rail Elements Cuar dﬁ? . placed in the hole and backfilled with adequately compacted
/ P po:;s ) ?ah};ergi ixcavaz‘ed b;rom the hofe. e ot A focking d
, . eakaway cable assembly mus aul. ocking device,
@ (@ @ @ @ @ @ @ ég) (vice grips or channel lock pliers) should be used to prevent the
o 6-3" -3 6-3" -3 ” 6-3" 6-3" 6-3" 6-3" » cable from twisting when ltightening nuts, )
| * 8. A special site evaluation should be considered prior to using the
Sequential Kinking Terminal where there is less than 25 befween
~ the autlet side of the Sequential Kinking Terminal and any adjacent
driving lane,
9. (R} or (L) indicates right or left Impact Head Reflector Marker
. Providing and inslalling of sha consider:
(IHRM). Providing and installing of [HRM shall be idered
—A ~=8 incidental fo end treafment.
e e e\ 10. The stripes for IHRM shall slope downward at an angle of 45°
e 11 PR s S 1 S —— 1O figmm%m@;f“m,;mﬁ — fﬁwade fhe Sfd@ Of fh& eﬁd ff'eafm@ﬂf fhaf frafﬁ‘c' iS 1_0 9353.
;{ Cabfefmf ‘m e G A ' Fep
Anchor | 4
Box (8)0val Shidr. | ,_t o
Losentl i button head :@L
' %w Bf“&« X !5//; .
| ggwyd Line| || Splice Bolts | B580127 Yy
rur - ¢ Nuts [NDSO_ s
[E780} A P
ELEVATION ~Ta
DN
%" Dia. x l'%" | B58012 Black
Breakaway End Fost
~Impact Head (PBo20] g it LA Yellow Reflector
200 BCT Cable Sfeel Breakaway under Nur only IPACT HEAD REFLECTOR
| Anchor Assy [ET70 End Post 2 =
, Hex Nut [ NIOD PBETD | ————— Ground Strut MARKER INSERT DETAIL
Bearing Plafe NiDO ¢ Washer | WI00 | o Ground Strut £780 |
£750 B wioo (£780 ] Qrogpd’fl.me Recycled Flastic Blockout
L Ya | Bearing i KK or Offset Block
e ;{3 % :a;, g;;:f S ?{gg | Y Dia. x 10" %" Dia. x I0" _} W-Beam Guardrail
ex (8341004 l | Hex Head Bolf [ B341004 ] | teel Break
% Dia x 7o ¢Z42: gw (w030 & ook iﬁs%: ' :e%ﬁe;gt 18_%5_3_'0_"}834}004 %%el £ gs’ - %;Hﬂgfé XN“?"-N%?}W
W ashers | A | W/ IR, WUT L VDY
Ege.fmfﬁ?% Bolt . | % Dis, x 7 w/(2) Washers | WO30 w/(2) Washers [ WO30 | FPB620 ¢ (1] Washer \WOS0
LNO50 | 5580754 %" Dia. x T | ]
£t S0il Tube Hex Head Bolt
- Soil Tube N5 —— Soif Tube S7301— G575
[S730] i
FRONT VIEW OF POST | PARTIAL VIEW OF POST | SECTION A-A
al Post #2

-’ Rail Offset

uwﬂ}ym& i

SECTION B-B
lypical @ Post 3 thru &

Maximum 50: Straight Taper

25" (6"-3" spacing}

g /

25 (6-3" $pacing)

FED. ROAD| crare FED. AD  |FISCAL| SHEET| TOTAL
DIST. NO. PROJ. NO. | YEAR | NO. [SHEETS
HAWAIL | HAW. | NH-030-1(35)R| 2006 | 48 79
mev | am. BILL OF MATERIALS
53000 ! IMPACT HEAD
1303751305 1| w-BEAM GUARDRAIL END SECTION  ,572%%
GI203/6G1205 | 3/1 | W-BEAM GUARDRAIL, 12 GA, 12.5 or 25'
$730 2 *FOUNDATION SOIL TUBE, 6" x 8" x 72"
E750 ! BEARING PLATE
$760 ! CABLE ANCHOR BOX
Erro ! BCT CABLE ANCHOR ASSEMBLY
£780 ! GROUND STRUT
PB620 2 STEEL BREAKAWAY END POSTS
PB621 6 STEEL BREAKAWAY LINE POSTS
6 RECYCLED PLASTIC BLOCKOUTS OR OFFSET BLOCK
! IMPACT HEAD REFLECTOR MARKER - [HRM(R! OR (L)
| _ 1 L __HARDWARE |
B580122 17/33 | %" Dia. x 1 %" SPLICE BOLTS, POST #2
8580754 2 %" Dia. x 7 /6" HEX BOLTS
B341004 2 %" Dia. x 10" HEX BOLTS
B341002 6 %" Dia. x 10" HGR. BOLT (POST 2 ONLY)
B581802 6 %" Dia. x 18 HG.R, BOLT (POST 3 THRU 8}
NO50 26742 | %" Dia. HGR. NUT U 0733 SOILTURES 2
NO30 2 34" Dia. HEX NUTS
WO50 7 HG.R. WASHER
w030 4 %" 10 WASHER
NIOO 2 1" ANCHOR CABLE HEX NUT
W0 2 1" ANCHOR CABLE WASHER
BI40404 2 %" x 4" HEX BOLT
NOI4 V. Y% HEX NUT
wor4 4 %" WASHER
SB58A 8 CABLE ANCHOR BOX SHOULDER BOLTS
NO55A 8 %" A325 STRUCTURAL NUTS
WO50A 16 %" 0D x %" ID A325 STR. WASHER

REDUCED PLAN
(HALF SIZE)

4

Foundation Tube Options For Posts | ¢ 2

*6-0" Split Foundation Tubes 5730
60" Solid Foundation Tubes E73!
«5-0" Foundation Tubes S735 W/ Soil Plates SP600
*4-6" Foundation Tubes E735 W/ Soil Flates SP600

5

L 3 INCHES OF ORIGINAL PLAN 4

Breakaway End Post

|PB620I— Bolt
w/NU;:%
¢ (2) Washers] WOI4
/

1" Dia. x ¢

!

IMPACT HEAD CONNECTION DETAIL

SEQUENTIAL KINKING TERMINAL

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

SKT-350

HONOAPIILAN! HIGHWAY REALIGNMENT, PHASE 1A

Federal Aid Project No. NH—030—1(35)R

Future Keawe Street Extension
to Lahainaluna Road

Scale: As Noted

Date: April 2006
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NOTE:

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

IoTALL Aﬁgg— JARALEL TO RoalaY EOGE LINE, x| ASSEMBLY CABLE PC 30006 HAWAI | HAW. | NH-030-1(35)R| 2006 | 49 | 79
QLL sg;‘; A;ﬁm OVER THE LENGTH OF SYSTEM IS % = PC 338756 STRUT 3 x 3 |
* S PC 782G BEARING PLATE
| * ‘ ; : PC 704A CABLE ANCHOR
- + 1_ - GUARDRAIL EXIT SLOT AWAY
f“" s ~ r T T . FROM TRAFFIC
\ i - ; f f f ! : . &;
’(\ Ef f T i E z r f | SO s - | e—— &
i E \ | \ ! i \ s N | —
; ! PC 9G DEEP i : PC 3G DEEP f | PC 9 DEEP ! E i
§ _ o BEAM GUARDRAIL | ; BEAM GUARDRAIL | '\ BEAM GUARDRAIL f B e e | < PC 995A GUARDRAIL EXTRUDER
«  SYSTEM LENGTH = 500 « 12 GA x 126" G ! ' 12 GA x 126" IG ! t o [26A x 126" (6 i g 2 12 *
|- - | | 5 ! ; f I2GA x 126" 16 .2 L D0 NOT ATTACH RAIL TO POST #
| : § i f .
i @ @ @ @ @ @ @ TRAFFIC
STANDARD LINE POSTS! i —
FROM FOST # 9 L. 6-3" e 6-3 : 6-3" . -3 L 6-3" L -3 N 6-3" X 6-3" ; |
# oy i f { w o » g { w ot ” i N w s " N N o b»./\
%" dia. x Ilg" L6 H'Gﬁ:';;:; ; %" dia. x llg" (G HGR. i | g %" dia. x Ilf" (G HGR._ ! 00 NOT ATTACH RAIL TO i %" dia. x 'g" 16 !‘1’.(3.!"?.“3_i E%” dia. x 16" HEX HD BOLT~" RicAd
SPLICE BOLTS ¢ NUTSTV | ¢ SPLICE BOLTS ¢ WUTS 11| ,  SPLICE BOLTS # KUTS 1\ | / POST BLOCKS e RAIL | 'SPLICE BOLTS € MuUTS 1f | \W/ WASHER, LOCKWASHER |\ |
o ! I 5 l'/ SPLICES (AT POSTS *3, | iy I¢ HEX NUT !
SRS W !l—.-;f - ! s " 7 A“‘.’ L ! {.»SZ 3
},g"%: P i 5 o N i I T | N
) W f'T: RN it L L 1 ‘ : :f 5 /'1 T TS &y
i) ! | | . po NoT ATTACH-" || 1
- RAIL TO FOST *2 I3 |
’ - 4 R
I NN\ = H N = - NG = NN = \ L/~ _SEE_DETAIL "k
i1 . ' b e  FBOLTS MUST BE INSTALLED ¢+ N -
¥ X ¥ e X O T Ay HoE e ST | X | BILL OF MATERI
* ) ¥ ¥ ' B ¥ ¥ ¥
= = x if ol L BROPER RAIL FIT T ' 5%@?&5?6@173{.8 fg@%“gﬁ"’ E A
X ) b - L L ' i b Y
NOTES: 1 L L3 L < i J v : 1 HAS NOT RELAXED. X 9 | 3 |12 GA/IZ6"/6F"/S (GUARDRAIL)
| | A e X 36 | I |12 GASIZE /63 /S ANC (GUARDRAIL)
1} NOT A ' b i
2. DO NOT ATTACH GUARDRAIL TO POST BLOCKS AT PC 338774 POSTS (UPPER) x X 7626 | | |5/8" x 8" x 8 BEARING PIATE
1) THE %" FLAT WASHER IS USED UNDER THE NUT, L t e T T Te 2000 - EXTRUDEF
BEHIND THE POST ONLY. NO WASHER IS USED 8 ABLE 31 x 6%
AT THE RAIL 330G 1 & |5/8" WASHER
4) MANUFACTURER SUGGESTS CUSTOMER TO PROVIDE 33406 | 38 | 5/8" HEX MUT
REFLECTORIZATION OF TERMINAL 33606 | 32 |5/8" dia. x11/4° SPLICE BOLT
- 35006 | 6 |5/8" dia. x I0" POST BOLT
PC 33872A POST (UPPER) Y% dia, x 2I6" HEX HD BOLT 700G | 19 | 3/4" WASHER
,...,\{\—:"’ W6 x 85 Wf‘ WASHE R/,é LOCKWASHER J 2 - £
%" dia. x 3" HEX HD BOLT " UNDER HEX NUT 37046 | 16 | 374" HEX NUT
TRAFFIC SIDE W/ WASHER, LOCKWASHER " " dia. x 2* HEX HD BOLT PC 3387IA POST (UPPER) 3776 | 15 | 3/4" dia. x 2 1/2" HEX HD BOLT
UNDER HEX NUT NSTALL W/ HEAD ON STRUT b W6 x 8.5 37186 | | |3/4" dia x 3" HEX HD BOLT
e SIDE W/ WASHER $ LOCKWASHER - '
SEE NOTE BELOW ; UNDER HEX NUT ; . 39006 | 2 _|I" WASHER
%" dia. x 10" LG HGR. BOLT A Viuiniule A / W 7 PCI000G CABLE 39106 | 2 | I° HEX NUT
P, T ¥ WASHER % v 1 H ASSEMBLY W/ I” 206 RECYCLED PLASTIC BLOCKOUT OR
v | | W N \/ ““““““ "FQ EACH END 42546 | 18 | 3/8° WASHER
. PC 338724 POST (UPPER) PC 338724 POST ! '
| N W6 x 8.5 UPPERI W6 x 35 : PC 336156 STRUT e 42556 | 2 |3/8" FENDER WASHERS
| i H . o g t
RECYCLED PLASTIC BV i | K % dia. x 2 HEX HD BOLT | 426G | 16 | /6" LOCKWASHER
BLOCKOUT O f } SEE DETAIL “DF i% J3TIA FOST (LOWER) ™ W/ WASHER, LOCKWASHER | 47616 | 2 |3/8" dia_x 1 1/2" HEX HD BOLT
_ ‘;3.;{ | ! SEE DETAIL “H" g 4699G | 16 | 3/4" LOCKWASHER
— B4 - VIEW “H-H" Sy F% J36T3A POST (LOWER) 63216 | 16 |3/8° dia. x 2 HEX HD BOLT
‘-{ ' DETAIL “[) S DETAIL “K" 6405G | 18 | 3/8" HEX NUT
5 —1 T 3387IA | 1 | ET2000 HBA POST I TOP
N - ’_#_ 3387241 7 | ET2000 HBA POST *2-%8 TOP
o | § PC 338748 POST (LOWER) ' Y TRAFFIC SIDE 338731 2 | ET2000 HBA POST *1-%2 BOTTOM
f W x 85 TRAFF PC 7626 BEARING PLATE & x %" x 8" 33874A1 6 | ET2000 HBA POST *3-*8 BOTTOM
|| R Ic . A 3387561 | |6-6" ANGLE STRUT ET HBA
L A N N :
NOTE: :: @ : :E? STATE OF HAWAIl
SECTION “A-A" IS SIMILAR @ POST %3, 5 ¢ 7. R fr?-“:"@ i - D AR M OF  TRANSFORTATION
EXCEPT RAIL IS NOT ATTACHED. D IS 3 HIGHWAYS DIVISION
SECTION "A-A" R \""/‘/\W‘/ N = ET-2000 PLUS
- R
¥~ dia. x 2%" HEX " % di o TACK 2-3 WASHERS ON
o e ia. x 2" HEX A .
(TYP @ POSTS *4,6 ¢ 6) HD BOLT W/ WASHER, - HD BOLT W/ WASHER, ;" dia. BOLT BETWEEN HONOAPIILANI HIGHWAY REALIGNMENT, PHASE 1A
LOCKWASHER UNDER | s [OCKWASHER UNDER e ST PL ¢ STRUT TO :
HEX NUT HEX NUT ALLOW STRUT TO PASS V[EW KK Future Keawe Street Extension
Y ; DET Al "H" OVER %" dia. BOLT HEAD. to Lahainaluna Road
VIEW “D-D" SECTION "B-B POST &) Federal Aid Project No. NH—030—1(35)R

(POST *2)

Scale: As Noted Date: April 2006
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. GENERAL NOTES: FED. ROAD|crare|  FED. AID  |FISCAL| SHEET| TOTAL
- | ‘ DIST. NO. PROJ. NO. | YEAR | NO. [SHEETS
F - Cable Archor Box [ S760 . Breakaway posts are required with the FLEAT-MT —
) - Post " ;&aﬁéﬁiﬁgﬁﬁm TRAFFIC 2. Al bolts, nuts, cable assemblies, cable anchors and plates shall be galvanized. HAWAIL | HAW. | NH-030-1(39)R 2006 | 50 | 79
g,eak‘f,- g - | WOS0A | Washers ¢ M - W-Beam Guardrail 3. The soil fubes shall note profrude more than 4" above ground [measured along ITEM ary DESCRIPTION
PBEMT Q - Deflector Box [DBMT End Section [FI303 ] W - W-Beam G : N - W-Beam Short Guardrail a 30" cord). Site grading may be necessary to meet this requriement,
‘ - ~Beam Guardrail 4. The soil tubes may be driven with an approved driving head. Soil tubes ‘ A 2 FLEAT IMPACT HEAD (F3000)
Hoad | o /rattie side e e End payment stauld ot be driven with fhe post in the tube. IF the hubes aro placed in B | 3 | *FOUNDATION SOIL TUBE, 6" x 8" (S730)
X . drilled holes, the backfill material mus satisfactorily compac 0 preven - 2
[F3000] ! . > N . _ [y Tor installation settlement. ! C 2 | BEARING PLATE (ET50)
S 17 S 7::'-”7-“-“-"-3’ R | g ! 5. When rock is encountered during excavation, a 12 Dia. post hole, 20 deep may 0 / “ WIRE 20-0" (C3820)
& I ﬁ%if?g'ﬁ,gg '---...___ i1, i g: be used if approved by the engmeer Grabular material will be placed in the % T CABLE ANCHOR ASSEMBLY (E770)
| o bottom of the hole approx. 2/b” deep to provide drainage. The soil tubes will E 2 |8C
W/ \—x Stec! Breakaway Line Posts be field cut to length, place mf the h,c;l: f;aofnd backfilled with adequately F 2 | CABLE ANCHOR BOX (S760)
A ' compacted maferial excavated from f e
(Post 3, 5,6 ¢ 7) | PB6ZI| 6. The breakaway cable assembly must be taul. A locking device (vice grips or G / GROUND STRUT (E780)
TRAFFIC p gz*o;?ﬁ(;qu&éz;gaﬂ channel lock pliers) should be used to prevent the cable from twisting when H 3 BREAKAWAY END POSTS 1, 2, ¢ 4 (PB620)
e [ AN i tightening nuts. . . "MT)
7. (L} indicates leff Impact Head Reflector Marker (IHRM). Providing and installing J [ POST BREAKER (PBFMT
| of [HRM shall be considered incidental to end freatment. K 4 | BREAKAWAY LINE POSTS 3,5, 6 ¢ 7 (PB621)
37-6" Terminal Length 8. The stripes for [HRM shal!l slope downward at an angfe of 45° fowards the side / 9 RECYCLED PLASTIC BLOCKOUTS OR OFFSET BLOCKS
Standard medi
® 2 © ® p ® ® G parrier pegins of The end freafment fhat fraffic is fo pass. W__| 2 | W-BEAM GUARDRAIL END SECTION, 12 GA (FI303)
—&F 3 ¥ T 6 M B A = - ol e anwl F - Catle Aachor Box {_j}%‘%& N ! | W-BEAM GUARDRAIL SHORT SECTION, 12 GA. 63" LG. (GI201)
ot attoahed } —l\ f - [NO55A] Structural Nuts ¢ | P 2| W-BEAM GUARDRAIL, 12 GA. (G1203)
e Pos —aA | —3 W - W-Beam g - LWOS0A | Washers Q ! | DEFLECTOR BOX (DBMT)
S e el e e e e ) e e e Guardrail . ) - i}
\l R . =R ST = b - % wire Guargrail £ - BT, Catle /| IMPACT HEAD REFLECTOR MARKER - IHRM(L)
: b il — “ CH2]— F1303 E770 HARDWARE
“-‘;}"E i§ “ 31
& {% | ! Q - Deflector Box a 2 | %" Dia. x 4 HEX BOLT (BI40404) (POST 1)
N f i [o&HT ] 4 .
5760 ] i] A | ! D - 3 WireSd oeur b 2 | Y% HEX NUT (NOIM) (POST 1)
S730 ] —~ — 3 ~_78" Wire i NGO ] i/
E::: L(; - Ground \"‘8~ Sdffib/ h - (8) Splice Boits C3820 » ;{:‘: }';:;g::f ﬁﬁf}%ﬁ ¢ 4 /é WASHER (W0OiI4) (POST 1)
= line Strut = N and n - HGR. Nuts " d 2 %" Dia. x 3“ [AG SCREW (E350) (FOST 4)
%" WI Rgg%’}'fECTI ON' DEFLECTOR BOX ¢ %" WIRE e 16 | %" Dia. CABLE ANCHOR BOX SHOULDER BOLT (SB58A)
LLEVATION Note: Rail s nof St CONNECTION DETAIL f %6 | /" A325 STRUCTURAL NUT (NO55A)
(433
this side only. g 32 | %" WASHER (WO50A)
A=l *?!i‘f_i‘j %"x 3" Lag Screw M - W-Beam End Section h 4 | %" Dia. X 1%" SPLICE BOLT (B580122) (5 SPLICE/POST 2)
read L1200 . ‘/‘ L j || %" Dia. x 3 HEX BOLT (8580304 (POST BREAKER)
S+ 4 3 Hex Head Bolf / rer X 3 | % Dia. x 7)5" HEX BOLT (8580754 (FOUNDAT ION TUBES)
[ % X Hex H /g x 4" Hex BOff 28! } 4 - Breakaway End wwen | 2 I 4 m " ~
< S NO50 | f - Brea 9 Dia. x 10" HG.R. BOLT (8581002) (POSTS 3-7)
iiig%; §3§W$ W05 — o ot (07 L - Bearing Piate nEd " ast (PB620 | \ F - Cable Anchor Box [S760] o - n 54 ;% HGR. NUT (NO50)
¢ - (2} Washers W"’ [£750 ] - E - 15T, Cable iy \| /e - LSB8A | Shouider Bofts, : . |
H - Breakaw. J - Post Breaker L - Routed Wood ';‘ O Anc SY F- I:; Sg/; ifmggfraf Nuts ¢ N BN p 12 %" HG.R. WASHER (W050} (POST BREAKER, POSTS 2-7)
End Past [PBGZ0] | CPeruT] W Blockout [ P66 < i - g ZLHER0A Washers q 3 | %" Dia. x 10" HEX BOLT (B341004) (FOUNDATION TUBES)
t - 1" Hex Nut | NIOG : N 3w
¢ u - Washer [Wi00 ] und i o r 3 | %" HEX NUT (NO30) (FOUNDATION TUBES)
A - Impact | < =~ s 6 34" WASHER (W030) (FOUNDATION TUBES)
Head AN ‘ T t 4 | 1" ANCHOR CABLE HEX NUT (NI0O)
[200] i e adra X 4| 1" ANCHOR CABLE WASHER (WI00)
Note: Rail is not SECOND IMPACT HEAD [ 57203 ] (Field Bend} SN u 4
boited fo Post 1. " CONNECTING DETAIL 4l Black | F oundgﬁgn Tuﬁe %ﬁfns i;_ arbePa;f;s 35 $2¢4
- | 60" Split on Tubes
IMPACT HEAD CONNECTING DETAIL (Post 4) \_vellow Reflector r6~0" Split Foundati
ost | ) . End Past [PBEZD] * [HRML) *5-0" ;'ounafar{on Tubes ggg ggm; ga;es ggggg
‘ 858030: :: f ?xéffa,?ufd ;;959 J - Post Breaker F - Cable Anchor Box [ ST60 IMPACT HEAD REFLECTOR *4"6" Foundation Tubes o riares
ey { PBEMT w/é_- | SB58A | Shoulder Bolts, MARKER INSERT
W/ - 2 Washers | W03 £ - BCT Cable f - [NOSSA | Structural Nuts ¢ DETAIL
J - Post Breaker A - I / Emﬁﬂ ! Assy. /|9 |WOSOA] Washers |
PBFHT Head A - Impact L - Recycled Plastic Blockout
Head | F 3000 @ - Deflector Box ‘ or Offset Block
g T Hex Nut | DBMT L - Of;?cy?ig i{asffc Blockout
C - Bearing Plate * Y FHH Nio0 | ¢ , | — ) or Briser Bloc W-Beam Guardrail
=555 1 7~ Washer t - 1 Hex Nut [ NI0G ] D Wire ,—G - Ground Strut W-Beam Guardrail
| wigg | ¢ v - Washer | W00 [£780] | m - %" x 10" | B581002
- C - Bearing s ‘ Note: Rail is.net . é""" w/n - HGR. Nut | NOS0 | ¢
q- %” x 10 | Plate | ?’f.. %’;a; !g;f B341004 f | o " ‘ | p " ) Washer | W030 STATE OF HAWAII
X
ot o 4L [ 0 by B, e el oG ormaman
ex_Hea : ex /s - (2) Washers | WO30 w/n - H.
¢ wis - (2) Woshers WO | B580754 ] # e p - 1) Washer [WO50 STRONG POST W—BEAM
”. * Nut n - %" Nut under Nut only
N050f NO50 g - Brgaéi;’s;ra Line ﬁ - rBrgggga Line GUARDRAIL
. e Tue " HONOAPILANI_HIGHWAY REALIGNMENT, PHASE 1A
‘T%_ii‘iw . | | Future Keawe Street Extension
S | to Lahainaluna Road
SECTION A-A SECTION B-8 Federal Aid Project No. NH—030—1(35)r |
END VIEW OF POST 1 BACK VIEW OF POST 1 (Post 3) (Typical @ Post 5, 6 ¢ 7) Scale: As Noted Date: April 2006
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— FED. ROAD| crpre|  FED. AID | FISCAL| SHEET[ TOTAL
A | 410" Offset __, _3-07 5/ DIST. No. | STATE|  PROJ. NO. | YEAR | NO. |SHEETS
/*Termina/ End Section 0" == HAWAII | HAW. | NH-030-1(35)R| 2006 | 51 | 79
| S SR - = %"
126" Beam Rail Section ost— ~¢ | % T I 130 el
Formed to a 16’ Radius Transition Back to Normal —%+ = 3" Core
Shoulder in 25' or More ——— i N e R
Shouder Break— — % 2
~~~~~~~~~~~~~ g Anchor Rod b

Extended Shoulder
Slope (Well Rounded
! | to Meet Normal

Side Slope)

Pay Limit of
Terminal

Shoulder Slope A

8 tu\‘ =)
NI

. e M e e WA ey e

iﬂﬂ'“'ﬂ‘ﬂv""

.mu‘a
i
'—vq*du
i
RGP RSB W e o - e oh ol
-5

ra of Guardrail LLlATaT e SEIEEREIEES
Anchor for Steel Beam Ra:‘f'—/ A gzg’:%g f;" Steel . 195" 1 *
o . | : 4w H -l swus AT N W ]
~— Directon of Traffic S t ANCHOR ROD CONNECTOR S bt o
APPROACH END DETAIL SECTION A-A (MALLEABLE IRON CASTING OR EQUAL) S S T
] " a
(APPROVED FOR USE WHERE V < 45 MPH) | '
1% | %8 x 14"
[/ # %6” R. T Splfce Bolts ‘
: % o Ortset Biock e ANCHOR SPIDER
—= C i 7 fap | Guardrail Post -8 Required - (WELDMENT)
Roll == c:,......{%n Sﬁffﬂ& Bolt 2 4%:; 4} p 2 % f/ ’x Per Joint
Thread F= ! . s 4 ; “& X 1" Hex
= ¥y 2 Poslf to Rail 1 r = Bolt with Washer -] 2% K ASTM A307 Grade A
| Bolt (17" Thread N P 9414 %" # RH Thread
%" NC-2 Length) | O % x2 3te [ T qF < .
4 o ST Post Bolf, | e -0t ;}[ - L
% x 1l oy t[i O One Required | 3l 1 4 ASTM A307 Grade A 5"
Stotted £ = 4 Per Post % o5,y 1% # LH Thread jl:%g”
Holes por Ay O E PWEO! | : 1K) - s oy } gm‘.ﬁd
¢ :i‘: : ' i L . \ ‘, i 3 ARGNISDRASRIBBAIRS q‘ A
x vApproximate Offset Block Guardrail \ o ANCHOR ROD A .
37w I « " . - *‘a"ﬂf"‘"”‘% X5 SQ, : /é
W x 275" Slot o Steel Post 6" s alfw Plate Washer 5%" Take Up =
The Nut Must Be Free %" Post Boli Hole —' - 6" 3 s..é:’..ﬁ...m-.:ﬁ
Running Fit On The Bolt ™ = | | | o . :
After Galvanization. CROSS SECTION PLAN Note: Tensile Strength 60,96 ps N
ELEVATION OF GUARDAIL GUARDRAIL SPLICE P URNBUCKLE
SPLICE AT POST
CorTsTLeer _ %’5"' '
Post AR N é %
S PR = Ye”
o A { B s o R H %
0% e e IR - I~
412:;2,, R—F ace of Guardrail S Plan :t el Elan < =|]= 3N
6".;3” 6,.' 3tr 6 . 3” 1 L »
-~ N =T Spacing Unless o ~ = ~ = H 16" D
- Lap In Direction Otherwise Nofed Lap In Direction Lt et
Of Traffic Of Traffic » %" \
- 2lots Hibe i FrezkkEz: ERD -1 '
| E/ZCE S i1 DS R { i DU - bR ) . . E )
| ; el e SEeni b MY X Y X 2ASTM A 1296"M
e | o 2% ; ALTERNATE ANCHOR ROD CONNECTOR
; Ground Lire , : Ground Line ., : ; : Ground _Line ;
‘ ' : e ] : :
Pay Limit| 1 |For Guardrail ; 5 ; :
: : : ,;,’f’ : ¥ DEPARTMENT OF TRANSPORTATION
f g g L jAe——Anchor Rod  |¢-0" 5 E HIGHWAYS DIVISION
: : | : S : : > —
| wox 85 1 6 P | ; R [YPE G—1d TL-2 TERMINAL
: End Post : Intermediate Post ' N e 2 x2 x6" : :
g : ; X Cone. Block ; : HONOAPILANI_HIGHWAY REALIGNMENT, PHASE 1A
: ‘ ‘ e v : : Future Keawe Street Extension
: : : ’ : H to Lahainaluna Road

Federal Aid Project No. NH—030—1(35)R |

ASSEMBLY ELEVATION | ANCHOR FOR STEEL BEAM RAIL Scale: As Noted  Date: April 2006
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. FED. ROAD . FED. AID  |FISCAL| SHEET| TOTAL
GENERAL NOTES: pisT. NO. | STATE|  PROJ. 'NO. | YEAR | NO. |SHEETS
Cable Anchor Box Z-’;iei'ﬁc ggif d/_{f;g . . Breakaway steel posts are required with the FLEAT Terminal, CHAWAIL | HAW. | NH-030-1(35)R| 2006 | 52 | 79
W /E:BMA | Shoulder Bolts, : Steel Breakaway Line Posts 2. All bolfs, ‘nuts, cable asemblies, cable anchors and bearing plates shall ITEM arr BILL OF MATERIALS
NOS5A | Structural Nuts ¢ | (Posts 3 ¢ 4) | PB62! be galvanized. - NO. ; E
Impact WOS50A | Washers . 3. The soil tube shall not protrude more than 4° above ground (measured E£3000 { IMPACT HEAD
Head ?’*Beg)m ?Um all —W-Beam Section along a 5' cord). Sifte grading may be necessary to meet this requirement. ,
000 A - engin or ne 0203 4. The soil tubes may be driven with an approved driving head. They shall 61203 /| W-BEAN GUARDRAIL END SECTION, 12 GA.
| End payment for not be driven with the post in the tube. [f the soil tubes are placed in F1304 / W-BEAM GUARDRAIL CENTER SECTION, I? GA.
instaltation (ea.) dirfled holes, the backfill material must be satisfactorily compacted fo
g L1 nstaliation fea. prevent settlement, | S730 2 | *FOUNDATION SOIL TUBE, 6” x 8" x 60"
. 1 ,I] 5. When rock is encountered during excavation, a 12" Dia. post hole, 20” deep E750 / BEARING PLATE, 8 x 8" x %"
7y e may be used if approved by the Engineer. Granular material will be placed
Rail axit | 25y in the bottom of the hole approx. 2%" deep to provide drainage. The soil 5760 | | CABLE ANCHOR BOX
ffaa’ff?;{ .S‘f'gg A Straight Flare tubes will be field cut to length, placed in the hole and backfilled with E770 / BCT CABLE ANCHOR ASSEMBLY
‘ adequately compacted material excavated from the hole.
B 6. The breakaway cable assembly must be taut. A locking device, (vice grips E760 /| GROUND STRUT
p or channel lock pliers) should be used fo prevent the cable from twisting PB620 2 BREAKAWAY END POST
LAN when tightening nuts. ‘ ‘
7. (R) or (L) indicates right or leff Impact Head Reflector Marker (IHRM). PB62I 3 | BREAKAWAY LINE POST
TRAFFIC — Providing and installing of THRM shall be considered incidental to end 2 | RECYCLED PLASTIC BLOCKOUT OR OFFSSET BLOCK
treatment. ,
Standard W-Beam 8. The stripes for IHRM shall slope downward at an angle of 45° towards ! | IMPACT HEAD REFLECTOR MARKER - [HRM(R) OR (L)
Guardrail Line Posts the side of the end freatment that traffic is to pass. HARDWARE
@ | @ @ | @ @ Do 8580122 | 17 | %" Dia. x | lf" SPLICE BOLT, POST #2
_ g 6-3" ' 3" 6-3" ~/4"% x 4" Bolt B580754 | 2 | % Dia. x 7 %" HEX BOLT
. Breakaway Bid0404 a x
;’gg 555’ ¢ Nut [NOH] 8341004 | 2 | 3% Dia. x 10" HEX BOLT
;g ; f’ Washers - B581002 | 3 | % Dia. x 10" HGR. BOLT (POSTS 3 ¢ 4)
" = NO30 2 | %" Dia. HEX NUT
| | —1 . o  (SPLICE 16, SOIL TUBES 2
; ] ; ; ; - NO50 2l %” Dia. HG.R. NUT ’ ’
| A | =5 | !{iﬂe’ggcf 7 Pate POSTS 2, 1; POSTS 3¢4, 3
g - — E3000 ¥ 1 p i& w030 4 | %" LD. WASHER
: - { : R \ | // / Wos0 3 HGR. WASHER
»=" . + . t .
Sl RS ;\ Srogine \ 5 // N100 2 | 1 ANCHOR CABLE HEX NUT
po| Cable | fhg i \ it it i Y WIOO 2 | I" ANCHOR CABLE WASHER
Box i i ik \ i RSN BI40404 | 2 | %" x 4" HEX BOLT
Assembly h \ h i bt T
S760 ‘ | a s . E— : NO4 2 | % HEX nuT
—Ground | \_ ai y gﬁ;"”; ;2:; EDUCED P AN black | Wor4 4 | Y WASHER
T o ar Post 43 e | %s x 1/14 (HALF SIZE) rellow Retlector SB58A | 8 | CABLE ANCHOR BOX SHOULDER BOLT
B Splice Boits | 8580122 o ! 2 3 W NOS5A U e
jm 8 | 16" A325 STRUCTURAL NUT
ELEVAT Nuts TNG50 —— i
LEVAT ION # Ny |3 IncHES OF oRIGINAL PLAN || ,M! zTa RH&EMER LWE!SE&I WOS0A | 16 | ! Y6" 0D X %" ID A325 STR. WASHER
= —— DETAIL Foundation Tube Options For Posts [ § 2
0" Split Foundation Tube 5730
“-0" goffd Foundation Tube E73
%uﬁ X I%n 8580’22 ‘ *5:‘0: wndaf{m Tube S735 W/ SOl‘f Plate SP600
/f mgacf Head rox Not PB620 ¢ () Washer [W050
' F 3000 X WU under Nut onl :
i IE ' NIOO BCT Cable Anchor Assy. Breakaway 4 Recycled Plastic Block
. "E’E";’” ¢ Washer E770 End Post Cround Struf or Offset Block ] '
e wigo rou ru W-Beam Guardrail
Bearing Plate | i e Hex Nut [Rid0 Ground Strut PB620)
E7E7 : % Washe Tt - / E780 Ground Line gf;aﬁ’o‘g? d=== - %8 x 10" HG.R. Bolt
; Bearing Flate /1IN 5. ’ Pos2 isg%,f NOE0
Sl o i 4 Y%e x 10 £70 e x 10 Hs x 10 w/ () Washer [WO50
CHEx Tl 4 Hex Head Bolt s Hex Head Bolf Hex Head Bolt [B341004 errrrrrr under Nut onf
Hex Head Bolt B30 %% x 15 B341004 ¢ 3" Nut [NO0 7 7 /7 only
B580754 £ 3" Nut (NG5 Hex Héad Bolt ¢ 4" Nut [NO30 w/(2) Washers | W030
& %" Nut s W“ Powgm rrr B580754 w/(2) Washers [ WO30 —
NO50 W asners ¢ %" Nut % 1 DEPARTMENT OF TRANSPORTATION
NOSO — %8 x 7) ' ' HIGHWAYS DIVISION
| geg/ﬁff; 3;’55 05580754 FLEAT T2
| . ;
L e Tume L o Tube Sal Tube . + FLARED ENERGY ABSORBING TERMINAL
S730 | $730 2030 | HONOAPIILANI HIGHWAY REALIGNMENI, PHASE 1A
| SECTION B-8 Future Keawe Street Extension
F POST 1 F POST 1 | . Typical @ Post 3 # 4 to _Lahainaluna_Road
at Post #2 Note: Rail not Bolted @ Post 3 Federal Aid Project No. NH—030—1(35)R
Scale: As Noted Date: April 2006
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' | FED. ROAD FED. AID FISCAL | SHEET| TOTAL
Cable Anchor Box[S760 CENERAL NOTES: DIST. NO. | STATE|  PROJ. NO. | YEAR | NO. |SHEETS
w/ | 2B58A| Shaulder Bolts, | HAWAIL | HAW. | NH-030-1(35)R 2006 | 53 | 79
NO55A | Structural Nuts ¢ ' | I. Breakaway steel posts are required with the Sequential ~
Guardrail exit WOCOA  Washers W-Beam Guardrail Kinking Terminal. ITEN | ary, BILL OF MATERIALS
?farr aw?}g Length of need 2. f}!fr bofr% Zuﬁ; caf)le assemblies, cable anchors and bearing = NO. | = N .
rom fraffic Steel Breakaway Line Posts plates sha galvanized. 3000 IMPACT HEAD
‘ - 3. When the Sequential Kinking Terminal is selected as the end !
(Posts 3 thru 5)[PB62I] reatment For w.be;gﬁgmd,a{ i1 installation, the SKT will be 2303/ I | W-BEAM GUARDRAIL END SECTION g S e
lared al a rate o f to prevent fhe impact head from -
I z z encroaching on the shoulder. Gl2o3 | 170 W-BEAM GUARDRALL, 12 GA, 125
_ . 4, The soil tube shall not profrude more than 4 above ground S730 / “ "ol P
% (measured along a 5 cord). Sile grading may be necessary fo 2 *FOUNDATION SOIL TUBE, 6" X 8 X 670
Impact 27" c ;%ifaf r{;zsmrg;uiremg. i " o driving head E750 { BEARING PLATE
. e : : . SOi may riven with an approved driving \
fead 25107 Ena payment for instalfation (eaJ They shall not be driven with the post in fhe tube. If the soil 5760 1| caBLE ANCHOR BOX
| tubes are placed in drifled holes, the backfill maferial must be BCT CABLE ANCHOR ASSEMBLY
r Installed with Straight Taper of 251 or Less safisfactorily compacied to prevent sefflement. UL { '
' 6. When rock is encountered during excavation, a 12“ dia. post hole, E780 / GROUND STRUT
TRAFFIC _ 20" deep may be used if approved by the enginesr. Granular
PLAN material will be placed in the boftom of the hole approx. 2/6" PB620 2 | BREAKAWAY END POST
| | deep fo pmvmfe drainage. The soil tubes will be field cut to
RmEDUCED PLAMN fength, g‘?ced in the hole and ff;ackmfed with adequately PB62I 3 BREAKAWAY LINE POST |
| compacted material excavated from the hole. -
@ o3 @ o3 @ -~ @ g @ (HALF SIZE) 7, ?('he breakaway chgfié{assembly must be ;*au? A Iocf;mg device, 3 | RECYCLED PLASTIC BLOCKOUTS OR OFFSET BLOCKS
i ) B "2 ' vice grips or nnel fock pliers) should be used to prevent , ‘
fw . ;he cablf fr;om ml'isr;ng when fightening nuts. / IMPACT HEAD REFLECTOR MARKER - THRM(R) OR (L)
| special sife evaluation should be considered pnar fo using HARDWARE
‘ between the outiel side of the Sequential Kinking Terminal BS80122 | /17 } %" Dia. x I Up" SPLICE BOLT, POST 2
and any adjacent driving lane.
9. g?; or %,« %icargs right or left Impact H;gag geﬁecfor B580754 | 2 | %" Dia. x 7 lb" HEX BOLT
arker M), Providing and installing of IHRM shall be )
A LI , Sonsidered incide}':ff?f to end treatment. 05 6341004 | 2 | 74" Dia. x 10" HEX BOLTS
10. The stripes for [HRM shall slope downward at an angle of 45° v
- | towards the side of the end Ireatment that traffic is 1o pass. 8561002 J %" Dia._x 10" HGR BOU“ (P?;;ic‘z ;ﬁf: :; T UBES 3
rg }\ GROUND L m? NOSO | 14722 | %" Dia. HGR. NUT POSTS 2 THRG 54) ’
NG M SN \ “ £y
Cable p NO30 2 % Dia. HEX NUT
4 4 — ”ﬁ 4:: f
¥ | Anchor b \- Breakaway end post|PB620 /4" x 4" Bol WO50 4 HGR WASHER
Box (8)Ovat Shidr. L | 8346404 $ Nut \NCI4
L A yiton Fead et | ] Westers O o |+ | % 0 waser
| Cround ' 5 Sp(:GeXBO!f,S B580127 1 Head S / NIOO 2 I” ANCHOR CABLE HEX NUT
4 Strut 5 ¢ Nuts|NO20 3000 < W00 2 | 1 ANCHOR CABLE WASHER
A ELEVATION - 1 s
| , Br40404 | 2 | %" x 4 HEXx BOLT
Breakaway End Post IMPACT HEAD CONNECTION DETAIL NOH 2 | % HEX NUT
PB620 | wor4 4 | Y WASHER
Bearino Plate Head | S3000 NIGO Anchor Assy. B580122]) ¢ %" Nut [NO50 Blockout or NOS5A | 8 | 16" A325 STRUCTURAL NUT
E750 d e 1) Washer £770] Breakaway w/(l) Washer | W030 Offsef Block WOS0A | 16 | 1 %" 0D X %" ID A325 STR. WASHER
w/(1) Washer |WIOO | | o PB620 Guardrail Foundation Tube Options For Posts | ¢ 2:
TR - , / N g;c;%nd Strut Breakaway | | 55 x 107 *6~0" Split Foundation Tube S730
" " 3 o 10" . *5°-(" Solid Foundation Tube E73f
%% x 7,5 éé ; 3‘8 . Bearing Plate N— g x 10" « = PB62! HGR. Bolt | 8281002 *5-0" Foundation Tube S735 w/Soil Plate SP600
Hex Head Bolt |® 16X 17680 50 E730 Hex Head Bolt [B34i004 R ¢ %" Nut [NOS0 46" Foundation Tube E735 w/Soil Plate SP600
8580754 B34i004 ¢ 3w el Ground Line w/ (1) Washer WOSO ~
¢ %” Nuf ¢ %n NU’ NOBO 5/”2; X 7{/“ //4 JVUf N030_________ %”ﬁ X }Gﬂ _ \ ‘ 'f/\'\//\’\/ Uﬂd&r N{ff Of?!y
' % o3 Washors AP w/(2) Washers | W030 R|  Hex Head Boit [B341004] = ESE
%" Nt \ w/(2) Washers [WO30 I~
(V050 ] Ngso \ o I e |
6" x 8 x g x 6-0" 6" x 8" x Jp" x 6-0" Zg a ; 2?8 ot :
; Soil Tube [S730 ex Hea ¥
Soil Tube {S730 (B580754 1
¢ %" Nut [NOSO \
TION B- ©
FRONT VIEW OF POST |  SECTION £-B P
PARTJAL VIEW OF PQST | Typical @ Post 3 thru 5 STATE OF HAWAII
. DEPARTMENT OF TRANSPORTATION
:&\‘ HIGHWAYS DIVISION
— I Rail Offset - ;osf #*;‘A | / A% SKTI=S-TL2-2
25-0" at 25: Flare Rat * o
2> Flare Rate [ Black / §4*’/3 [ SEQUENTIAL KINKING TERMINAL
V—D&m___w_gﬂ & z 1 1 s ; Yellow Reflector HONOAPIILANI HIGHWAY REALIGNMENT, PHASE 1A
! 26,1 5,};;9,# T aper e — [HRM(R) Future Keawe Street Extension
IMPACT HEAD REFLECTOR | to Lahainaluna Road
QETAIL A MARKER [NSERT Federal Aid Project No. NH—030—1(35)R
251 Flare Rate DETAIL Scale: As Noted Date: April 2006
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