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GENERAL NOTES:

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

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

3. All fasteners, posts, and rail elements (i.e. FBB03, PWEO],
RWMOZ2b, etc. ) shall conform to the latest edition and
amendments of A Guide to Standardized Highway Barrier Rail
Rail Hardware', a report prepared and approved by the
AASHTO-AGC—-ARIBA Joint Cooperative Committee, Subcommittee
On New Highway Materials, Task Force 13 Report. Dimensions
of fastners, posts and rail elements have been converted from
metric units into their present form.

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

5. All new quardrail systems (system consists of total length of
guradrail including both end treatments) shall include the
Additional Paved Area.

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

post installation. If required by the inspector/engineer, the
Contractor shall paved area around the gquardrail |

post prior to filing/sealing. All cost associated with this

work shall not be paid for separately, but shall be considered
‘incidental to the various quardrail items.

Fill/Seal around post

(See Note No. 6) /. When standards for the fill slope area cannot be met, a site

specific, engineer—approved design may be used.

8. New A.C. pavement at quardrails shall extend 6 feet longitudinally
beyond terminal ends.

9. Reflector Markers (RM—5) mounted on quardrails shall be
spaced every 25 feet. RM-5s shall not be installed on

Terminal Sections. Furnishing and installing of each RM—-5

Type Il or IV Retroreflective

A 1-0" i
< >1< =

shall be considered incidental to the adjacent gquardrail system.

Sheeting (White, High Intensity) I GUARDRAIL TYPE DIMENSION
Color of Retroreflective ] 20" Wi H A
Sheeting shal conform to ) == n. - Strong Post w/ W—Beam 1'-9% | 1'-6
the color of the adjacent <r | Ggafo_’gl’/f Compact Strong Post Rubrail (W—Beam)| 2-0" | 1-6
edge /Ihe. a / rea . P . A A
- Coordrar (See Note No. 7) Modified Thrie Beam 2-0 2-0
Post
Pav’t — A.C.
Dg‘s//'gn Slope Filler Break Point
| v Cont. | <
’ I N
I I STATE OF HAWAII
v :#:::2# /."/// S/O,De DEPARTMENT OF TRANSPORTATION
X :: :} 7 7/2 ” M/.n. A‘ C’ 2:7 MGX, ° HIGHWAYS DIVISION
Prior to installing A.C. Mix. No. IV, L——d Payement, oraboli GUARDRAIL DETAILS & NOTES
level & remove vegetation and compact Mix No. IV Ror g do' ¢
existing ground to 95% compaction. NINT Nfsting  meamewsrese | HALEAKALA HIGHWAY WIDENING, PHASE 2
LLEVATION Ground "o ;| HANA HIGHWAY TO PUKALANT BYPASS
ENGINEERS éURV;YORS HAWAII; INC. FED‘ A/D PROJ. NO. NH~037_7 24
TYPICAL GUARDRAIL INSTALLATION LCENSE EXPIRATION DATE: 4/30/08
SCALE: AS NOTED DATE: MAY, 2005

]

SHEET No. 1 OF 14 SHEETS

215




B-2 r3/24/03 td1.ruby/gquardrail/wbeamsp.dgn (standard plan TE-50 r03/06/87)

DATE

SURVEY PLOTTED BY _

DRAWN BY
QUANTITIES BY

TRACED BY
DESIGNED BY
CHECKED BY

ORIGINAL
PLAN

NOTE BOOK

No.

j: 94-56 f: Ph2—WBEAMSP.dwg (ESH-1) 1=1 06/07/05 AMR
L -

» 5/ »
| NOTE £ i 5 Tt [ | A, | T [ S
4 Offset Block or Blockout /31// Holes are Wbx8.5 = t—— | <~ HAWAIL | HAW. |NH-037-1(24)| 2005 | 216 | 288
Cuardrail — 7 Dia. Structural i . 5 TR - ,, ,,
e PIEOT Sthape ——— M= & s K x 28" Post bol
| N
| i Y Slot (typ.) .
—;——W /i ”»
% > I a Z%’PJF ! L%J ‘ \ :
':E ) N - 34» t
= _ 1 T 7 DESIGNATOR L
" T FBBO1 178 =~ \
| pa T SR =
PLAN - PWEDT o L oo x Ye” ~
! R ia. X /16
¥ T T e Mod. Heavy Recess both ‘
RWMOZa —Offset Block or Blockout | N Hex Nut ‘\ sides
¢ FBROT \ S % l N | ‘A | ' - |
Splice Bolts o > 8 T’/j[‘ 16" _ 6 )L 6 _
- ol. s ”
>~ BASE METAL 1=-0
| Ground A / ”é Ground 1147 11/ » (’O’+5) DESIGNATOR THICKNESS - | i
| FBBOS3 line 7 “17 : line | : /i6 RWBO1a 12 gauge
NS —veRt — Tt S ——
> 1 s L GUARDRAIL BOLTS AND W—BEAM BACK—UP—PILATE (RWBO1a)
-~ 7 o 7 RECESSED NUT
|
Ground | 1
Line SIDE FRONT
1/ »
W—BEAM STRONG POST (PWEO1) /i
6’-—-5 » )I
ELEVATION @ ©)
STRONG POST W—-BEAM GUARDRAIL -
4 4 & ©)
(SGR04a)
&)
%off go/Z/ ® 44 i 4@ ®
} 6.;__5” " 6’_5” | _ g;z (: ) @ @
¢ Rail bolt hole ¢ Rail bolt hole =N X — — = —
| 8—FBBO1 FBBO3 4% | J
| Spiice Botts \ — Rinozs | . |
\ 8 /2”
- /w}_ 19y oesowon | e HETA : : -
0|3 RWBO1a / ap in .d/'/,e ction __] l RWMOZ2a 12 Gauge
hn g~ Ground Line of traffic ; 2 SPACE W—BEAM GUARDRAIL (RWMOZ2a)
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LICENSE EXPIRATION DATE: 4/30/06
SCALE: AS NOTED DATE: MAY, 2005
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PROFESSIONAL

ENGINEER
No. 52902-C/ .

THIS WORK WAS PREPARED BY
ME OR UNDER MY SUPERVISION.

S 0 J Rl

ENGINEERS SURVEYORS HAWAI, INC.
LICENSE EXPIRATION DATE: 4/30/06

STATE OF HAWAI

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

STRONG POST RUBRAIL

(W—BEAM) GUARDRAIL

HALEAKALA HIGHWAY WIDENING, PHASE 2

HANA HIGHWAY TO PUKALANI BYPASS

FED. AID PROJ. NO. NH—037-1(24)
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DATE: MAY, 2005
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w/Rail bolt—Galv. (hot—dip _oseMin. (typ) R0’ w/Rail bolt~Galy. (hot-dip |
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bolt and nut — bolt and nuz‘ (Rubra// on/y)q /—Edge of Paved Area
: R — ettt 1 w_/f\ : : : :
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- L) 3 e
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_ 19

i , = = { —Finsh Ground
1 9%,, ' 3 [ ‘ 1\ | l’}’ J _ 7 w[‘ﬂn/sh Ground
ol g7

Metal Rubra/'/ or
Modified Thrie—Beam Transition

ELEVATION
NOTES:
1. All Guardrail and Concrete Barrier Designs at Obstructions shall be
approved by the Engineer.
Poved Should Obstruct I'=0" Paved Area 2. If X < 2°-0°, Concrete Barrier or special guardrail design.
_aved ohouider |  Paved 0bstruction 2'-0" < X < 3"-0" Strong Post Rubrail or Strong Post Thrie—Beam
Area with reduced post spacing;

| 3-0" < X, Strong Post W-Beam with 6 —3" post spacing
x [ | (Normal Installation)

See
Shoulder Pavem.e'm‘ | ___é# Note J. If a pedestrian walkway or bicycle route is located behind the guardrall,
Design as specified, No. 2 the Engineer should install the Modified Thrie—Beam System. The rubrail
on Plans ? l § | termini may become a hazard to pedestrians & bicyclists.
N

L

T.LIJ.LLLuou.LL“"HHHIH"HHHHHHHH" ——  /NWVAWVAN

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION

S =) GUARDRAIL DETAILS

AT OBSTRUCTION

peps s e s | HALEAKALA HIGHWAY WIDENING, PHASE 2
o HANA_HIGHWAY TO_PUKALANI BYPASS
DETAIL OF GUARDRAIL INSTALLATION AT OBSTRUCITION s coito e | FED._AID PROJ._NO. NH—037-1(24)

LICENSE EXPIRATION DATE: 4/30/06
SCALE: AS NOJTED DATE: MAY, 2005
SHEET No. 6 OF 14 SHEETS
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ONE WAY ROADWAY
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NOTES:

1. Metal Guardrail connection to concrete structures requires
End Post Connection. See Structure Plans.

2. Refer to State’s most current approved Product List for

NCHRP 350 approved Guardrail End Terminals.
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ONE WAY ROADWAY (DIVIDED HIGHWAY)

End Terminal, See Plan

To Pukalani

R —

PROFESSIONAL

ENGINEER

THIS WORK WAS PREPARED BY
ME OR UNDER MY SUPERVISION.

S . S

ENGINEERS SURVEYORS HAWAII, INC.
LICENSE EXPIRATION DATE: 4/30/06

FED.ROAD STATE FED. AID FISCAL |SHEET | TOTAL
DIST.NO. PROJ. NO. YEAR | NO. |SHEETS
HAWAII HAW. 2005 | 221 288
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STATE OF HAWAI

DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

GUARDRAIL DETAILS

HALEAKALA HIGHWAY WIDENING, PHASE 2

HANA HIGHWAY 10 PUKALANI BYPASS

FED. AID PROJ. NO. NH-037—1(24)

SCALE: AS NOTED
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e " .
SURVEY PLOTTED BY

DRAWN BY

DA},TE

TRACED BY
DESIGNED BY
QUANTITIES BY

CHECKED BY

ORIGINAL

PLAN

NOTE BOOK

No.

j: 94-56 f: TES9REV.dwg (ESH—1) 1=1 07/14/05 AMR

B-8 r3/13/02 td1l.ruby/quardrail/te59rev.dgn (standard plan TE-59 r11/03/89)

Jx3%2" Plate
Ji’ Weld all around

Either full penetration

weld or bend to fit Hex. Nut

for %" Bolt

Metal Guard
Rail Element

FED. AID

FED.ROAD | ¢7a1e FISCAL | SHEET| TOTAL
DIST.NO. PROJ. NO. | YEAR | NO. |SHEETS
For Details of Concrete HAWAII | HAW. |NH-037-1(24)| 2005 | 222 | 288
Anchor Block in Ground |
See Det. be/ow._______\ /= Flared End /—Edge of Paved Area
___{h 3 3 3 A 3 3 A 5 3 3 |
\_ l/ar/'es—JA
- Direction of Iraffic tdge of Travelway Paved
| » Shoulder
190 PLAN
Limits of
Payment for
Type G Flare
Finished Grade
\ L '//E—
\/"//
ELEVATION

Ix3'x3’
Concrete Anchor
(Class A Conc.)

4 Weld
%” Plate %” Plate
Hex. > \
Nut [ S \ - % Machine
o C ; j ). - 32 Bolt & Cut
1" Dia. N v D Washer on
Stud —4 d — ~ = ~ Front Face
_éb—- ” ”
16" Dia. PR ~ Ji Weld /% /
HO/e iﬂ D <—"2’ ”
5" Plate _ 2k
Standard Swage —
Connection for 7 Cable
ANCHOR PLATE DETAILS
. %n
R . 15, » ” %” Cable to
s / >.ll ’5,‘_.5' 51" 1 e swage
= | | connected
NN
! = S
Stud threaded ~ ™
entire length
STANDARD SWAGED FITTING
AND STUD
Secure Cable Loop
W/5 Cable Clips
12, 16, 4 * Note: 2’0" When Installed
" 97 Pr with Rubrail
| R - -
1 I |
i —r SRER
0
Finished | N' I
Grade —1 Q - /

I.

Z‘%” Cable

y
’ 4 R A : :
— Vv
14" Galv. Rod

6”
_—— %%3x6” Steel
Plate Welded To

Rod

— Anchor §N}l‘/
Flate w/Welded Eye . '
— 8-%" Bolts R
w/nuts & a u
washers

ANCHOR BLOCK DETAIL

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

TYPE "G” FLARE END TERMINAL

NOJE:

Type 'G” Modified End Terminal is a site specific end terminal with a taper
Contractor shall submit a site specific detailed drawing. It is

and radial termini.

required for all Type "G” Modified End Terminal & 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 5.6 — Suggested Flare Rate

for Barrier Design, page 5-21, Jan. 1996 edition).

The radius of the radial termini is an Engineer's judgement based on the

site evaluation.

The Engineer shall consider safety (minimize the spearing &

blunt end situation); degree and potential seriousness of the hazard; bicycle
and pedestrian accessibility; maintenance equipment accessibility, Right—of—Way
availability; the smallest radii the metal w—beam/thrie—beam railing can be

constructed (check with supplier/contractor); posted speed limit; angle of vehicle

impact, and aesthetics when designing the Type G~ Modified End Terminal.

During construction, the Contractor shall layout the proposed Iype

”G »

Modified End Terminal and receive approval from the Construction Engineer

prior to installation.

PROFESSIONAL

ENGINEER

THIS WORK WAS PREPARED BY
ME OR UNDER MY SUPERVISION.

24/144,«

ENGINEERS SURVEYORS HAWAII, INC.
LICENSE EXPIRATION DATE: 4/30/06

STATE OF HAWAI

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

TYPE "G” FLARE END TERMINAL

HALEAKALA HIGHWAY WIDENING, PHASE 2 |

HANA HIGHWAY TO PUKALANI BYPASS

FED. AID PROJ. NO. NH-037—1(24)

SCALE: AS NOTED

_DATE: MAY, 2005

SHEET No. 8 OF 14 SHEETS
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72" (min.) to

Field bend

Warranting Feature

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

Invert of Gutter
o /

| Paved Gutter

Design Speed

B—-9A r8/21/01 td1l.ruby/quardrail/g4grveeditch.dgn (standard plan TE-58 07/01/86, TE-59 r11/03/89 & TE-60 07/01/86)

DA’TE

1 06/07/05 AMR

SURVEY PLOTTED BY

DRAWN BY
QUANTITIES BY

TRACED BY
DESIGNED BY
CHECKED BY

ORIGINAL

PLAN

NOTE BOOK

No.
j:94—56 f:G4GRVEEDITCH.dwg (ESH—1) 1

Paved

mph a:b
68 15:1
62 13:1
56 12:1
50 11:1
43 10:1
37 9:1
J1 /1

Paved .

Shoulder }

L

Section A-A

6:1 ditch fores/ope\

PLAN

Height of quardrail is parallel

25'-0" 126" 12'=6" | Measured along
rail face
LEo’ge of
Paved Shoulder
B— C4— D 4—

| Height of guardrail tapers

See Sheet nos. 2 & 3 for
rail- attachment details

to roadway grade

l* to end anchorage

l | I l I

Paved | Gutter y
Shoulder

]

Section B—B
(with Rubrail)

BACKSLOPE ANCHOR TERMINAL (WITH 6:1 PAVED GUTTER AND

FED.ROAD FED. AD | FiscAL | sHEET| TOTAL
DIST.NO. | STATE

HAWAII HAW. |NH-037-1(24)| 2005 | 223 288

General Notes

1. A 6:

! or flatter slope is desirable.

However, a steeper or flatter existing
slope may be used.

2. Heigth of gquardrail may be tapered
down in elevation to maintain 3'-8"
maximum height.

3. All posts are 80" in length from
where the quardrail flares away from
the shoulder back to the post anchor.
Posts for the post anchor are 6-0"

long.

4. Variable Paved Gutter offsets may be
used to fit field conditions. |

5. The Guardrail Posts shall be located
away from the qutter/swale invert.

- 6. 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 AASHTIO-AGCARTBA
Joint Cooperative Committe.

©

\
<& 1] * <&
" il I il f

(—
U I

Rubrail

I
U

ELEVATION (Profile Along Rail)

Paved
Shoulder

Gutter, Type 2 or /7

6:7 i i
3'-8" Max: -

3-8" Max.

Section C—-C
(with Rubrail)

«7}_0”

6:
/

-—— Steel Post

Post Anchor

Paved
Shoulder

Gutter, Type 2 or /

Section D-D

TYPE "A” FLARE)

.

f T[‘ T T 5:__7 7/2”

Concrete block
or post anchor

PROFESSIONAL
ENGINEER

THIS WORK WAS PREPARED BY
ME OR UNDER MY SUPERVISION.

é://ﬁ,f‘/yg,

ENGINEERS SURVEYORS HAWAI, INC.
LICENSE EXPIRATION DATE: 4/30/06

PROJ. NO. YEAR | NO. |SHEETS

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

TYPE "A” FLARE

HALEAKALA HIGHWAY WIDENING, PHASE 2
HANA HIGHWAY TO PUKALANI BYPASS
FED. AID PROJ. NO. NH-037—1(24)

SCALE: AS NOTED DATE: MAY, 2005

SHEET No. 9 OF 14 SHEETS
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DA:TE

SURVEY PLOTTED BY

DRAWN BY

TRACED BY

QUANTITIES BY

DESIGNED BY
CHECKED BY

ORIGINAL
PLAN

———

NOTE BOOK

No.

B—9B r3/01/99 td1.ruby/quardrail/g4det2.dgn (standard plan TE-58 07/01/86, TE-59 r11/03/89 & TE-60 07/01/86))

1 06/07/05 AMR

j; 94-56 f:G4DET2.dwg (ESH—1) 1

27/2:1

[ —

[7” X 1947 slots (typ.)

A A

“o
5
N

D

(N

Sl

"o
R
)

139"

—{
-/

\

y
A

-

S

\

~ ¥ y

¢ of post —

77/8 ”

/

& 1316 " 0 hole (only if

5 7/8 »

Steel Plate — 15"

y

plate is bolted to posts

(Hot—dip Zinc Coated Galvanized

Welded or Bolted to Post)

A

\ & .
N
Y
\- 1"8 Hole

Square Washer

( Y16 " Thick — Hot—dip

Zinc Coated Galvanized)

3 — /8" holes to be field
drilled in rail and attached
to steel plate with 778" # hex
bolts 119/16” long with square

washer

1’8 holes to be filed drilled -
in rail and through post flange.
Attach to steel plate with
7/8"0 hex bolts 2" long

Attach to steel plate with
78" @ hex bolts 2” long
with square washer

Steel post (PWEOT) —

with square washer

BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS

7 7/8 ”_____}

Front View

Elevation

RUBRAIL ANCHOR DETAILS

Note:

\ W—-Beam rail

PLAN

Drill extra 15/4¢ # hole

6'-0" long in post flange each side

//

Steel post (PWEDT)
l l

- . 77 15, »
||\ lo[o\ | 1716 Bolt plate to post
- : ]@: - 8“78” with 4 —5/6:;¢
| //'@l | | hex bolts 2~ long
L oloy 71 775” with hex nuts
<——¢ of post

Elevation

POST ANCHOR DETAILS

Front View

THIS WORK WAS PREPARED BY
ME OR UNDER MY SUPERVISION.

So . [ A

TYPE A" FLARE

ENGINEERS SURVEYORS HAWAI, INC.
LICENSE EXPIRATION DATE: 4/30/06

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 AASHIO-AGCARITBA
Joint Cooperative Committee.

1334 Disto. | STATE | fRou'No. | VEAR | No. |sheETs
77" HAWAI | HAW. |NH—037-1(24)| 2005 | 224 | 288
8 = ____}é_"' . 5 7/8 ”
Steel post (PWEO1 )-——\\
|
\ W—Beam rail Offset Block—
PLAN or Blockout | Steel post (PWEOT)
7o : 6 -0 long
3 - 7/8°0 holes to be field
drilled in rail and attached v
to steel plate with 7/8°0 hex ] . 13, »
bolts 1 346" long with square Dril e);z‘rz /16 7 th/f.’;,
washer \\ ‘c\, " l y in post flange each side
R N
l Lgo o\ | l
Ly 1| IN | 15, »
~—_| Ol Joll | = t 1'716"  Bolt plate to post
| Aol v g7p"  with 4 -9’0
—/" ' hex bolts 2" long
1” 8 holes to be field drilled < ¢ of post 11%6" with hex nuts
in rail and through post flange /2" steel plate T

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

TYPE "A” FLARE

HALEAKALA HIGHWAY WIDENING, PHASE 2

HANA HIGHWAY 10 PUKALANI BYPASS

FED. AID PROJ. NO. NH-037—1(24)

SCALE: AS NOTED

DATE: MAY, 2005

SHEET No. 10

OF 14 SHEETS
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SURVEY PLOTTED BY

DRAWN BY

| TRACED BY
DESIGNED BY

| QUANTITIES BY
CHECKED BY

ORIGINAL
PLAN

NOTE BOOK

No.

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

HAWAII HAW. |NH-037-1(24)] 2005 | 225 288

' Steel post (PWEO1)
W—Beam rail End of insert to 2" | %6"8 bars to be
be closed \-*l r_‘ welded to inserts
)

g/ffsif %’/OCk or N Threaded inserts for 9° i
OcCkou M24 x 50 galv. hex ™ Note:
head cap screws. I___mg - eH—© —
Plan | Cap screws to be ™ N [oN All fasteners, posts, blocks, and rail
threaded a min. 48 mm Ly v A v elements shall conform to the latest
Inserts threaded min. 5 | f edition and amendments of A Guide to
Offset block Steel post (PWEOT) of 45 mm 7L Standardized Highway Barrier Rail
or blockout / Hardware, ™ a report prepared and
| approved by the AASHTO-AGCARTBA
| | Joint Cooperative Committee.
= ml P ANCHOR ASSEMBLY
~ S| l
g N ; ! CONCRETE BLOCK ANCHOR
o ™ I
il | E—— 0
I ) 30" .
j A L
; i = < A
2 , Anchor assembly for threaded | ] B
2 inserts (see detail this sheet) y EL
o | ©
! B "
5 | “\$ y
-g Elevation =
. STEEL POST GUARDRAIL Bl
; WITH RUBRAIL |
§ Terminal connector RWEOZ
g 4” _ 3 — #4 Hoops
\g: 4” 4” ?\\l /2,._.6” X 7’_....6”
; , | l\'\\ =6:- / A
1) o [ — ‘_5 5 ” 3
S , =T o p -
5 = k
:é‘ | | ] N Y, N
) n
\ i\ |
_ 3=0" >Q—5 —#4 bars 1'-6" long

Flevation

1 06/07/05 AMR

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

PROFESSIONAL

I CONCRETE BLOCK ANCHOR FNONEER ”4”

b s el TYPE "A” FLARE

§ | | s work was preeareo &Y | HAI FAKALA HIGHWAY WIDENING, PHASE 2
: BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS S v s o | HANA _HIGHWAY TO PUKALANI BYPASS
& — f cvnens svors e | _FED._AID_PROJ. NO. NH—037—1(24)

i TYPE A FLARE e m— SCALE: AS NOTED DATE: MAY, 2005

SHEET No. 11 OF 14 SHEETS
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SURVEY PLOTTED BY

DRAWN BY

DATE

TRACED BY
DESIGNED BY
QUANTITIES BY
CHECKED BY

B—11 r8/12/02 td1.ruby/quardrail/fleat350.dgn (standard plan TE-61 r11/03/89 & TE-62 rO9/O1/87)

ORIGINAL
PLAN

NOTE BOOK

No.

GENERAL NOTES:

1 06/07/05 AMR

j: 94-56 f: FLEAT350.dwg (ESH-1) 1

Cable_Anchor Box|5/60 : : FED.ROAD | crorp | FED. AID | FISCAL |SHEET| TOTAL
w/ | SB56A |shoulder bolts, W=Beam Guardrail £nd Section | F1503 . 1. Breakaway steel posts are required with the FLEAT Terminal DETD. oL (AR SRR
NOBBA | structural nuts W-Be Steel Breakaway Line Posts ! ’ HAWAIL | HAW. | NH-037-1(24)| 2005 | 226 | 288 ||
’ / am  Guardrg) (po st 3 thru 7) PB621 2. All bolts, nuts, cable assemblies, cable anchors and
/mpzd WOS0A | washers ength of neeq bearing plates shall be galvanized. ITEM NO. | QTY BILL OF MATERIALS I
Heaq ) . . » |
; W—Beam Center Section W—-Beam Guardrail J.  The soil tubes shall not protrude more than 4" above
£3000 61203 61203 End payment ground (measured along a 5 cord). Site grading may F 3000 / i o % I
|r’h“‘§‘7‘?"“"-'l for installation be necessary to meet this /’equ/'/'ement F1303 / W—BEAM GUARDRAIL END SECTION, 12 GA.
, 16” < , \__ il n h 4. The soil tubes may be driven with an approved driving G1203 2 W—-BEAM GUARDRAIL, 12 GA.
! ail exit on i | head.  Soil tubes shall not be driven with the post ” » ”
l traffic side = f 7 in the tube. If the tubes are placed in drilled holes, 5730 2| TOUNDATION SOL TUGE, 6 x 8 x 72
P the backfill material must be satisfactorily compacted E750 / BEARING PLATE
=6"_Straight fiape S f;hpfeve”/‘; 3,@”/3””“"”1} o e S760 I | CABLE ANCHOR BOX
: en rock is encountered during excavation, a ia.
post hole, 20~ deep may be used if approved by the £770 / BCT CABLE ANCHOR ASSEMBLY
TRAFFIC__ engineer. Granular material will be placed in the bottom E780 ! GROUND STRUT I
PLAN of the hole approx. 2 1/2” deep to provide drainage. The PBE20 P STEEL BREAKAWAY END POST
soil tubes will be field cut to length, placed in the hole RE01 5 STEEL BREAKAWAY LINE POST
Standard W—Beam Cuardrail and bc;c/;f//;ed W/l{//;I age/quate/y compacted material
1 o o o, o o o . Installation excavatea irom the hoie. 5 RECYCLED PLASTIC BLOCKOUT OR OFFSET BLOCK
Q 6 -3 @ 6 -3 @6 -J @6 -J @6 “3@ 6 -3 @ 6 -3 — 6. The bfeakowoy cable Ossemb/y must be taut. A /OCklhg 1 IMPACT HEAD REFLECTOR MARKER—/HRM(R) OR (L)
| device, (vice grips or channel lock pliers) should be used !
to prevent the cable from twisting when tightening nuts. HARDWARE
7. (R) or (L) indicates right or left Impact Head Reflector P v
L 1. 5 Marker (IHRM). Providing and installing of IHRM shall be B580122 | 25 | % Dia x 1 Ji" SPLICE BOLT, POST #2
",ll““ | Y A N B S A | i R considered incidental to end treatment. B580754 2 % Dia. x 7Y HEX BOLT
N e sttt eV ———— 1 ——— H— 8. The stripes for IHRM shall slope downward at an angle of B341004 2 3/” Dia. x 10" HEX BOLT
L~ ! ‘ Ground Li 45° towards the side of the end treatment that traffi ‘ e p
'iiii ..~ Y 1 | S e St pass o e o e T e B581002 | 5 | % Dia. x 10" HGR. BOLT (POST 3 THRU 7)
able ’ A P ~
Anchor g NO50 32 | % Dio. HGR NUT — (RAKE 2 S0 TS 2
Box | | | NO30 2 3/4” Dia. HEX NUT
Assembl . B (8) Splice Bolts|B580122 %" Dia. x 4" Bolt | B140404 Wo50 6 HGR WASHER
57601 2|1 | and H.G.R. Nuts[NOSO w/ Nut [NOTZ P -
. Rail not attached Breakaway & (2) Washers [WOT2 J_ wo30 4 7 ID WASHER
Ground at post #3 Fnd Post . N100 2 1” ANCHOR CABLE HEX NUT
é/gi t o PB620 T w100 2 1” ANCHOR CABLE WASHER
E780 ELEVATION Head . 5140404 |2 | ' x 4" HEX BOLT
F3000 v j‘?r NO14 2 1" HEX NUT
Black | 5 Wo14 4 | % WASHER
Yellow Kef /eCf% PU(R) SB584 8 | CABLE ANCHOR BOX SHOULDER BOLT |
IMPACT HEAD CONNECTING DETAIL = NO554 8 W’ A325 STRUCTURAL NUT
IMPACT_HEAD REFLECTOR WO50A 16 1 Ys" 0D x %" ID A325 STR. WASHER
MARKER INSEFT Fe 76d ti 772 Options F .P ts 1 & 2
oundation Tube Options For Posts
greakaay knd Fost —5 o« o EEmzg  DEIAL *6"-0" Spit Foundation Tubes S730
| w/ H.G.R. Nut INO50 *6 -0 Solid Foundation Tubes E/3T
Impact Head Hex_Nut BCT Cable Anchor Assy. & (1) Washer W050 | *5=0" Foundation Tubes S735 W/Soil
3000 N100 E770 under Nut only Recycled Plastic Block Plates 5P600 '
& Washer | or Offset Block *4'—6" Foundation Tubes E735 W/Soil
— Wi00 ound S Brekaway % ] Plates SP600
Bearing Plat = ex Nu W-6 G '
E7e506/ng ate| | o 7780 Ef;/éaé;;oi_; Cround Strut Steel Breakaway {" eam Guardrail
N ~ E780 Line Post 5% ” Dia. x 10”[B581002
%" 0 x 10 Bearing Plate 3”0 x 10" S\AY PB621 | w/ H.G.R. Nut NO50
o s Hex Head Bolt [B341004 £750 Hex Head Bolt 3" 0 x 10" & (1) Washer |W050
%8 x 7/ & %" Nut [NO30 B341004 Hex Head Bolt under Nut only
Hex Head Bolt| W/ (2) Washers W030 5/ n 1) & %” Nut INO30 & %” Nut (NO30 | STATE OF HAWANI
B580754 B0 x 7/ w/ (2) Washers WO30 w/ (2) Washers [WO30) S DEPARTMENT OF TRANSPORTATION
& % " Nut ) Hex Head Bolt PROFESSIONAL HIGHWAYS DIVISION
ND50 """‘g% OTUbe B580754 oo Tup o T " o x 7 147 FLEAT - 350
& HG.R. Nut - D0/ _Iube oil Tube —= 2 Dia. x DAY 4ADCADDIANA
- 730 <%0 Vex Head Boll (580757  |FLARED ENERGY ABSORBING TERMINAL
& HGR. Nut INOSO SECIION B-B T as oy, | HALEAKALA HIGHWAY WIDENING, PHASE 2

FRONT VIEW OF POST 1

_

PARTIAL VIEW

Of POST 1

SECTION A-A

(at Post #2)

(Typical @ Posts #3-7)
NOTE: RAIL NOT BOLTED @ POST ,545

S L5 b

ENGINEERS SURVEYORS HAWAII, INC.
LICENSE EXPIRATION DATE: 4/30/06

HANA HIGHWAY TO PUKALANI BYPASS
FED. AID PROJ. NO. NH-037—1(24)

SCALE: AS NOTED DATE: MAY, 2005
SHEET No. 12 OF 14 SHEETS
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DATE

SURVEY PLOTTED BY

DRAWN BY

TRACED BY.
DESIGNED BY
QUANTITIES BY
CHECKED BY

ORIGINAL
PLAN

NOTE BOOK

No.

\\Esh*I\ésh\Eng/heer/‘ng\/’rojecfs\79 4\94-056 Haleakala Hwy \PHASE 2 \WORKINGFOLDER \SKT350.awg Thu, dum 30 2005 — 3:08pm

AMR

|

Ref. guardrail connection line

!
|8” ‘]1_.03/%/1(_7%”
L 16-814"
; /4. 2/,,01? 72,"13/4 "
s
L | 1o
Y A SV 2 AT T T | T T
7 3 Colo l i) ~UT T y . x Al i =
\ 3 { %/ < . ; . & R . (
e g\-i?\‘g ; L S ¢ 3"’ . _?. v .'! e !.'.‘ o AT ‘ }
% i ! \ i ] | j
Y \— Curb fo be in line with front face of metal quardrail .
/6 §8 & mafch front face of end post at tapered gnd |
| |
! i
| :
i A ““! |
1" ! 250" Guardrail Type 3 Thrie Beam pay limits ; Balance
' : See Hwy. Plan
2/__01/
1”11 2-6" Term.
Connector
3/_8/1
Scale: 16" = 10"
, 250" Guardrail Type 3 Thrie Beam pay limits Balance
3-8" | See Hwy. Plan
; Ref. guardrail connection line
2/_.7// ; g
1" 2-6" Term) |
! |
Connegfor ;
8 0% |
| i ) E
f L ¢ Thrie bm. g
| S i I  ewm
S| T it I S 1 B i 1 N 1 e
By S " ) i B
< ©|__ A1 o NN 111111 N 1 8 SR Y 1 N SN 1 Y S | SN I I PR U I ) U AR N § P L —— — T e —
N 1 e N e e N 1Y 3 1 = - ‘\
,“&J__. R.__ -$_< I it QQ (RN (BN fet - (BRI i !” {H ; S ]
N e e i o f : I Angrase | ?
= =T i H iF H i o | §J N .__UJM I A 1 N A
i H H H HE o 1 1 o 1)
1 ; ;!s :l; :lx Hz :!; ”; 1E Q!I ii}
/2” 7/, 76” 8// f : i |
YT Tapdr Joint w/90% felt : ! ; |
* , !
; 664 z | |
| i ' i g
| 4-spes. @ 167" = 6-3" | 4-spcs. @ 3-16" = 126" | 6-3" Transition i
< - | ' !
i Limits of W6xI5 Post ¢ Spacer |
i ' !
; 12-6" Double (nested) rail element |
Scale: 16" = 10"

FED.ROAD | crare | FED. AID | FISCAL [SHEET| TOTAL
DIST.NO. ~ PROJ. NO. | YEAR | NO. |SHEETS
HAWAII | HAW. |NH-037-1(24)| 2005 | 227 | 288
87/»
2
Thrie Beam \ Wex 15
j
G Thrie B’eom—J |
[ s )
QQ / 7 Radius ¢
\ * *
N Finish _\
— X A
| Gradeq [ o
Curb to be in—- ﬂ ©f
Line with Front 2-#5 Cont
Face of Metal '

Guardrail and
Match Front
Face of Conc.
Endpost

975

I, 1

SECTION A-A

Scale: 3/4"°=1"-0"

LICENSED
PROFESSIONAL

ENGINEER
No. 5292-C

THIS WORK WAS PREPARED BY
ME OR UNDER MY SUPERVISION.

2;/%/; AL

ENGINEERS SURVEYORS HAWAI, INC,
LICENSE EXPIRATION DATE: 4/30/06

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

METAL GUARDRAIL TYPE 3

THRIE_BEAM PLAN & ELEVATION

HALEAKALA HIGHWAY WIDENING, PHASE 2

HANA HIGHWAY TO PUKALANI BYPASS
- _FED. AID PROJ. NO. NH—037—1(24)

SCALE: AS NOTED

DATE: MAY, 2005

SHEET No. 13 OF 14 SHEETS

— =g




DATE

SURVEY PLOTTED BY

DRAWN BY
QUANTITIES BY

TRACED BY
DESIGNED BY
CHECKED BY

FED.ROAD | cra1e FED. AID | FISCAL |SHEET| TOTAL
DIST.NO. - PROJ. NO. | YEAR | NO. |SHEETS
26" HAWAII HAW. | NH-037-1(24)] 2005 | 228 | 288
3/1
——>~———1<» l Qm&‘
: . . . - }[ i - Eg\;ﬁ; 1Al /- VZ i
Guardrail connection ref. line  pjay 1-0% — —
NOTE S: | ¢ 2-34"x21b" slots for %"# Ty ol alal ) o % 317 _ 3-1%
A Th ’ ) h . pOSf bO/fS or anthF bO/fS. ““—"\_”*}l - 4E \%\\ l l( 21/\ 4%7‘4%//{2/1{”[{7 i ‘ 2//m/n\ 4/ //4/4//(— 2//
. e work necessary fo connect guardrail to concrete end post shall include all NS : ¢ post bolt ML L i
labor, materials, tools, equipment and incidentals necessary to complete the work A i /20‘9 0 :
and will not be paid for separafely. \_;-_ﬁ_fﬂ, < N o A AN slo _ ‘
B. Lap terminal connecfor and rail element in direction of traffic to prevent snagging. Y ps 2 ﬂ; —e ‘E_ —t- ‘ S -
C. All anchor -bolts shatl -be- high-strength -bolts conforming to the requirements of N~ =% & So| & o L — /gs;fzb/g p S f =
ASTM 325 and Standard Specification, Section 713.04. :\‘9‘“ T ‘$"<“’“"'"‘;’} """"""" o | 2l o g iof ~ ' P
D. Anchor bolt /engfh shall be such that a snug fit of the elements and full thread [ — g”'"'”"fé"é' Ty = -
engagement plus " (max) is attained. Al < ; o | o DN ‘ é.?_)d/% p o = S |
E. “Terminal Connector”, “Transition Section” and thrie beam shall be fabricated RN - ; Ry s UV L 3ol ; g’;%;ce 0 L/'M";«Z% il splice tﬁ / ;(?9//0 , %o/% .
from 10gauge steel conforming fo the requirements of AASHTO M 180, Type 11, ¢ 518 holes for / 2" 8" / / "3 C%,"x1)g" slots posf bo/f slot ; : : bo;f s/gf (typ)
Class B.
~ “# anchor bolfs. g .
F. “Terminal Connector” and sfandard spacer, including all anchor bolts, cap PL, nuts 6" anc ' (Use at posts where splices
and washers, shall be hot-dip galvanized after fabrication. FLEVATION do not occur.)
G. Cap PL shall be fabricated from ASTH A 36. | TERMINAL CONNECTOR BACKUP PLATE  RAIL SPLICE [TRANSITION SECTION
H. First 25-0” of guardrail adjoining “Terminal Connector” shall be galvanized steel oale 77 = 70 oalor 77 = T Soales 1" = 10" oaler 77 = IO
and supports spaced as shown on the detail drawings. This section of rail shall caie: ) ’
be placed on tangent fo end post or parallel fo roadway, unless conditions at site 5/ 0 al)m >
renders it impossible fo do so. Flare point fo be determined in field. 31 » o S/glggl f;ol/%ng 5%"Bx2"long 2
I. Double (nest Ist panel) thrie beam elements at all end post connections, except on 3 34 , 2V 2/4 wp/nu o Fail bolts w/nuts 1 " ;' ’ s]] 4
highways with one-way traffic pattern, use single thrie beam elements at end post 46’ /4;; @7/3 Wex12 ~ ! /9; Qi e s ¢ washers ;g;g;
on trailing end only. 116 So Il = NS H
J. Where double (nested) beam occur, 12" “Back-up Plate” not required. Py %*i !"! :n; X \m i} Sl m N
K. Heads of through anchor bolts shall be placed on the traffic side of the ral. J ey il 4+ ‘”ﬁé’* Dy ¢ Thrie 5 X ey | long post .@l{.@ oy
L. Al steel shapes, rails and plates shall conform to ASTM A 36 specifications. N :\)\m I I 5 bm_ﬂw ;\m ~~~~~~~ B g’/ ‘7;/ % S‘% ;’]g 's :1 5
| : s t! . M~ n =
sah T lele T o4 ele—L lo|—
ol T ) — WEX15 e
i © I I o ) . Metal ‘ I
| Metal spacer guardrail I - ]
FRONT  SIDE  REAR block Wexi2 f post }i W6x15
SPACER 52 ‘%9 O({/S ; DOE TAILS / A Mmoo fomu |
SINGLE DOUBLE ' Ground line, shoulder, > |
guffer @ curb or top ©
SECTION THRU | of sidewalk line g
RAIL ELEMENT | u
Scale: 116" = 10" ;;
I
‘ | —
//DII | H
¢ Cap # hole. | | ll —
D" = Bolt dia:tlg'——— . 763, / "
. . I ) 30" I
| T ST = - |
Sl a
| Eii S o (e S
S~ , &N 5/, \H [YPICAL SECTION | FRONT SIDE
| i X STEEL WASHER FOR 25"# BOLT L ,
, S T METAL GUARDRAIL ON METAL POST
206"x2lp" PL galv.\ _oo oo Scale: 6" = 1-0 7 e WITH METAL SPACER BLOCK POST DETAILS
' affef fabf/'cafion. rea eng Sca/e: ]” = ]’__O” SC&?/@: ;// = /4_01! '

Cne (1) @ ea. AB. @«—— ¢ Cap PL ¢ hole ];%” ;;/U{'Imjtzriziead length
. 2 .

Q
- i

; =V~ .

; . i
3 | ¥ S S i | é’*‘j
-~ i - \(\‘ \"" 1 F Sanamns : (7

I"dia. x Yg"deep
recess on one

PLAN

ORIGINAL

NOTE BOOK

No.

25" typ. ‘ %"-1l_Hex Nut 15%"-11_Hex Bolt ) ) e DEPARTMENT OF TRANSPORTATION
m 5/ 1 J pRgz%?&%,;M . chﬁwms DIVISION |

SECTION (A k"D Hgﬁi&ng[lZa% NUT 5% BUTTON HEAD BOLT Ry  METAL GUARDRAIL TYPE 3
CAP (BEARING) PLATE DETAIL | ¢ RECESS NUT | 52 THRIE_BEAM & APPURTENANCES DETAILS
Scale: 6" = 10" Scale: 6" = 1-0” | s work wes prepacen BY | HAI FAKALA HIGHWAY WIDENING, PHASE 2
4, .| HANA HIGHWAY TO PUKALANI BYPASS

METAL GUARDRAIL TYPE 3 THRIE BEAM AND APPURTENANCES DETAILS e s e | LED. AID PROJ. NO. NH-037-1(24)
' | | | SQALE: AS NOTED DATE: MAY, 2005

SHEET No. 14 OF 14 SHEETS

\\Esh—1\esh\Engineering\ Frojects \ 1994\ 94056 Haleakala Hwy \PHASE 2 \WORKINGFOLDER \EIZ000F.dwg Thu, Jun 30 2005 — 3:080m

AMR

- - 228




	NH-037-1(24)_215.tif
	NH-037-1(24)_216.tif
	NH-037-1(24)_217.tif
	NH-037-1(24)_218.tif
	NH-037-1(24)_219.tif
	NH-037-1(24)_220.tif
	NH-037-1(24)_221.tif
	NH-037-1(24)_222.tif
	NH-037-1(24)_223.tif
	NH-037-1(24)_224.tif
	NH-037-1(24)_225.tif
	NH-037-1(24)_226.tif
	NH-037-1(24)_227.tif
	NH-037-1(24)_228.tif

