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GENERAL NOTES

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

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

All fasteners, posts, and rail elements (i.e. FBB03, PWEUOI,

. RWMO2b, etfc.) 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-AGC-ART BA 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.
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RECYCLED PLASTIC BLOCKOUT (I'YPE 1)

Offsel Block or Blockout

Strong Post \ /,//
(PWEOI)
(PWEQ2) | FBB03 guardrail bolt

with recessed nut

\

E xploded View
(Rail and washer not shown)

STEEL POST AND BLOCK DETAIL

Reflector Marker (RM-5) - Reflector
Facing Traffic (Mounted on Guardrail Bolt) Type I11I or IV Retroreflective

Sheeting (High Intensity)

Siot " X 2"

Galvanized Steel
(6" Min. Thickness)

REFLECTOR MARKER (RM-5) DETAIL AND TYRPICAL INSTALLATION

All exterior corners
" radius

RECYCLED POLYETHYLENE
OFFSET BLOCK (TYPE I1)

Guardrail—

Offset Block or Blockout

Guardrail Post

/\
O
L
L
= “ Grout around post
- (See Note No. 5)
PLAN
e.S.
__Paved Shoulder_|_ Paved Area
A . B
J
““““ A“‘“‘"'"‘“<}‘-‘E":"'—":":4P“ _ 2-0" Min. _
< | Grade ¢ Compact
at Fill Area
T Guardrail — (See Note No. 6)
Post AC.
Slope Filler
R Con't, | 10"
A <%
— T T
M ﬁ / AL T
L Yix No 1V Rounding

Prior to installing A.C.

Mix. No. 1V,

level ¢ remove vegetation and compact
existing ground to 95% compaction.

ELEVATION

TYPICAL GUARDRAIL INSTALLATION

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

by the Stafe.

5. After the guardrail posts are installed in the paved area,
the Contractor shall grout around the quardrail post and
seal all cracks in the paved area that was caused during the
guardrail post installation. If required by the inspector/
engineer, the Confractor shall tamper the paved area around
the guardrail post prior to grouting. The cost for this work
shall not be paid for separately, but shall be considered
incidental to the various guardrail items.

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

/. New AC. pavement at guardrails shall extend 6 feet longi-
tudinally beyond terminal ends.

8. Reflector Markers (RM-5) mounted on guardrails shall be
spaced every 200 feel. Spacing of RM-5's on Horizontal
Curves shall comply with Table I1I-1 of the MUTCD. RM-5's
shall not be installed on Terminal Sections.

GUARDRAIL TYPE

DIMENSION
H A B

Strong Post w/W Beam

/1__ 9 5/8 7 ]I__ 6// l/__ 0//

Rubrail

21_ 0// /1_ 6” 21_ 0//

Modified Thrie Beam

2/__ 0// 21_ 0// //__ 0//

Break Point

Fill Slope
2: Max.

Ground
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Type “"A” Flare

State approved Guardrail
End Terminal

Fill Requiring Guardrail

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

DIST. NO. YEAR NO. SHEETS

HAWAII HAW. |  56D-01-99 2001 / 27

NOTES:

T 4qr T T = T~ - T T T T T T T T T s - - _
P Fill Slope i
_C{Lf{_%/.oﬁe_ _______________ N;fl. _____ [ I 1 doo . do . Lo~ AR R
~~~~~~ - ---—---—-——-=====-=-=-=-=-------------o---o----4l- o=
-  — [S— ¢ — EP— B ~ |(STRUCTURE) -
C:L;?: 5;0—,0; """""""""""""""""""""""" | (i | A L i | m==""" i ;‘7““’:‘*;_:,‘5“: e
m_,m____m__JlEJ»J"’ CS~o__ _FillSlpe ____--""
Type "A" Flare State approved Guardrail
End Terminal
PLAN

TWO WAY ROADWAY

Fill Requiring Guardrail

Type “AY See Note No. 2 See Note No. 2
—,P—“““qr""ilr‘“‘"lp-\m\ T o T =
T~ g Fill Slope
_C_l{lifl_q_pﬁ _______________ SN S N g U Y I [ . [ = ) IS S
________________________________________________ ¥
< | (STRUCTURE) —~
L ,—Median N B - B

. 27

C:L-H:—é;o_p—e— """"""""""""""""""""""""""" ™ ’F""tq' nnnnn ™ T 'F‘“:j’—;—/_ ———————————————————— Z/ ___________
~ - Fill Slope _ - See Note No. 2

m__._m___m.__J.EJv -

Type "A” Flare

——
Nt - v — ———— "

See Note No. 2

PLAN

ONE WAY ROADWAY (DIVIDED HIGHWAY)

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

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

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

STATE OF HAWAII
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General Notes

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

Field bend 510?01’ Type npt Flare 2. Height of guardrail may be tapered
g onditions [imit of paymen down in elevation fo maintain 3"-8"
Distance varies to fit field € maximum height.

: 1
Warranting Feafure i 3. All posts are 8-0" in length from
Frd h where the guardrail flares away from
fid ancnorage the shoulder back to the post anchor.
. C il
F'oe of Fill ‘\/ " Posts for the post anchor are 6-0"
A JETE ¢ Invert of Gutter Jong.
| R ‘ | V7"/ 0" / 4. Variable Paved Gutter offsets may be
6-3" , ; == —u ity Sk 1T T T @ used fo fit field conditions. |
}(7‘ ) ’ : : : : : : 25'-0" 12"-6" 12-6"  |Measured along
; 7P ; ; a = ’ ' ~ 'rail face Paved Gutter 5. The Guardrail Posts shall be located
L away from the gutter/swale invert.
Edge of
Paved Shoulder 6. All fasteners, posts, blocks and rail
elements shall conform to the lafest
A 5 C—— D —— edition and amendments of "A Guide to
PIAN | Standardized Highway Barrier Rail
A Hardware,” a report prepared and
Design speed | a.p approved by the AASHTO-AGCARTBA
mph S egs; s?feef nos. 2 ¥ 3’/ for Joint Cooperative Committee.
68 154 6: ditch foreslope Height of guardrail is parallel Height of guardrail tapers rail attachment defails
62 13:] ; p/ 70 roadway grade fo end anchorage
56 12:] ~
50 11:] H I m m imn I 7 i i — I | I = T |
43 1041 T ! /lv T T — OR— .
37 el Rubrail Concrete block anchor /
I i . . Post anchor
ELEVATION (Profile Along Rail)
Paved
Paved / Area _ Paved . Gufter, _ _ Paved _,_Gutter, Type 2 or 7 _, Paved Gutter, Type 2 or 7
~ Shoulder | Shoulder Shoulder Varies Varies — Shoulder | ~ oo
~1"-0" — -t - _ Varies _ Varies o
- L ¢ ine €
L 6’.‘
iR %&: %ﬂﬁ/ " 6+
¥
¥ 3-8" Max. ¥ 3-8" Max. . /Y
! 1 | \—=-Stesl Post x
. Concrete block STATE OF HAWAII
Section A-A Section B-B Section C-C or post anchor DEPARTMENT OF TRANSPORTATION
(With Rubrail) (With Rubrail) TYPE "A" FLARE
KUHIO HIGHWAY
BACKSLOPE ANCHOR TERMINAL (WITH 6: PAVED GUTTER AND Inter seqlion Tmprovements af Aajihiwal. (i

Project No. 56D-01-99

Scale: NTS Date: Aug. 2000
SHEET No. [ OF SHEETS
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PLAN
dd4.mh
No. g4det2

NOTE BOOK

78" |57
/13 3/4” _ DR RE
Steel post (PWEQ!) — i
2]/2// 2%// “2// L 21/ _ 23/8// 2//2// i
[*— 1" x 13" slots (typ.)
. ! rail Offset Block
&~ or Blockout
AN
Steel post (PWEOI)
@ @ I /‘ 6-0" long
\ NE 3 - Jg"% holes to be field — i
\ 2 drilled in rail and attached Drill extra g hole
N TR o ! ‘ N fo 57‘66’/5 plate with 75" hex . . y in post flange each side
>+ . - D bolts 1" long with square N ml
washer \ / “
‘o el f 1T /™6" Boit plate to post
2 TN u . 1
<+ - ' [0][0] O@ ! - ! - 8%// with 4 - /8 z
1% holes to be field drilled AR T fﬁfh D - g‘f /72uf ;O”g
-+ — in rail and through post flange. ' / ¢ of post / | 16
™~ ﬁ\ \\ e Attach fo steel plate with or pos 6" steel plate /,
\ ~1 ! 7%"% hex bolts 2" long
¢ of post ' \\\\ with square washer Front View Elevation
&— 1316"% hole (only if
7 77 plate is bolted to posts) RUBRAIL ANCHOR DETAILS
778 L 578" |
%
Steel Plate - 16" %" 5% Nofte:

(Hot-dip Zinc Coated Galvanized All fasteners, posts, blocks and rail
Welded or Bolfed to Post) Steel post (PWEOI) — ; elements shall conform fo the latest

. \='__= edition and amendments of “A Guide fo
Standardized Highway Barrier Rail

o Hardware,” a report prepared and
| approved by the AASHTO-AGCARTBA
) N W-Beam raijl Joint Cooperative Committee.
1 Plan
.. 3 - %"% holes to be field
- 18"% holes fo be fie —
I dri//ei/ in rail and attached Steel post (PWEO! Drill extra "3¢"@ hole
3o to steel plate with 73"% hex 6-0" long in post flange each side
\ S bolts 1" long with square
‘5 washer \ /,,* |
TN $ ] L1%"  Bolt plate to post
' : I ! f : 7] ‘fh 4 - 5/”¢
f { 87 wi 8
\—/”ﬁ hole = | @@; O;@ ! =3 / ; % hex bolts 2" long
| A s 15/ °
 jbloi | 16 with hex nuts
Squars WaSher "8 holes to be field drilled ————/ & of DOSf /\/ STATE OF HAWAII
(Ys" Thick - Hot-dip in rail and through post flange. DEPARTMENT OF TRANSPORTATION
Zinc Coated Galvanized) Attach to steel plate with + Vi ; v
Yo hex bolte 2 fong Front View E levation TYPE "A" FLARE
i square washet POST ANCHOR DETAILS KUFHIO HIGHWAY
Intersection Improvements at Kalihiwai Rd.
BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS Project No. 56D-0-39

7‘)/ /:3 E AT F [_ A /C\) E ) Scale: NTS Date: Aug. 2000
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dd4.mh
N, §4detl

Steel post (PWEO!)
W-Beam rail N /
Offset Block or ——— 4

Blockout

Plan

Offset Block Steel post (PWEOQI)
or Blockout \ / P

) i
2w d )
3 N
S
™ I 5
N B R %
M\\\\
: | NN
o
b
L
by
)
I/\/I
| I
I I
I I
o1
Elevation

STEEL POST GUARDRAIL
WITH RUBRAIL

End of insert to " Ye? bars to be
16
be closed \‘I [" welded to inserts

Threaded inserts for (el “““‘@""‘j -
M24 x 50 galv. hex D &
head cap screws j:ﬁg@ --------- S -— - H-—-
Cap screws fo be & | &
threaded a min. 48 mm Uy Y il
Inserts threaded min ; 2
of 45 mm 5 } |1
ANCHOR ASSEMBLY
CONCRETE BLOCK ANCHOR
- 3/_01/ .
")
I A
f==========9
I I 501 .
I I S
Anchor assembly for threaded fF========== 3 N
inserts (see detail this sheet) \ I I o -
R !
=== ======= *
B B i !
e — /ﬁ . T
N+
Plan
Terminal connector RWEOZ
4" 3 - #4 Hoops
‘___._l ..4.;._4” R‘ / 21_6// X 71_6//
— (e i\\ ) A
. _e-_J_:;/___:_____/__:_q_'
f—) — f—) 5 o 3 ‘ .
(o) = , o | * 1 Q'D
| > - 11— y ! N
I Il
:I Il \
L — . T T T T T T4/l T4l ....I
——— - \ﬁ\ '
- 30" ...&—3 -#4 bars 16" long

Elevation

CONCRETE BLOCK ANCHOR
(2 X 22 X 3

BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS

[YPE "A” FLARE)

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

HAWAII HAW. |  560-01-99 2001 10 27

Note:

All fasteners, posts, blocks and rail
elements shall conform to the lafest
edition and amendments of “A Guide fo
Standardized Highway Barrier Rail
Hardware,” a report prepared and
approved by the AASHTO-AGCART BA
Joint Cooperative Committee.

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

TYPE "A” FLARE

KUHIO HIGHWAY
Intersection Improvements at Kalihiwai Rd.
Project No. 56D-01-99

Scale: NTS Date: Aug. 2000
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TRACED BY
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ORIGINAL
PLAN

NOTE BOOK

dd4.mh
.. fleat350

Impact
Head
F 3000 |

Cable Anchor Box |S760
w/ [SB58A] shoulder bolts,

INO55A

WO050A

F1303

structural nuts,

washers

Rail exit on
traffic side

W-Beam Guardrail
Length of need

W-Beam Guardrail End Section

Steel Breakaway Line Posts
(post 3 thru 7)|PB62!

W-Beam Center Section

F1304

End payment for installation

W-Beam Guardrail

61203
s ]

TRAFFIC

376"

Straight flare

Limit of Payment for FLEAT-350

PLAN

%" Dia, x 76"

Hex Head Bolt |B580754

# H.G.R. Nut [NO50

= 6"' 3:/ 61_ 3:: < 4:_ 2/: ~ 41_ 21/ 41_ 2" 61_ 3:1 61_ 31: -
G- o
/ : R \ GROUND LINE
S R N/
Cable
Anchor Box
Assembly |
-SG 760 o CB _ (8) Splice Bolts
round Lin
g HelL Rail not attached aB’g‘go’fégﬁ Nuts
E7a0] (A= at post *3 Nuts [NO50
ELEVATION
Breakaway End Post 5+ Di {
6" Dia. x 1% [B580122)
£B620 w/HG.R. Nut NG5O
-Zfoxo d BCT Cable ; g) Wﬁs;)er /W050
under Nut on
¢ Washer Anchor Assy /
Wioo| E770 Steel Breakaway.
' End Post Ground Strut
Ground Strut r5620 £760
[E780]
N RS
3/ o’
Bearing Plate %" Dia. x 10" f{'éx %355 1130/7‘
E750 ge):g/ Head Bolt [B341004 N # % w0z
4" Nut [NO30] / (2) Washer [W030]
w/(2) Washers 030 \W j
%" Dia. x 76"
Hex Head Bolt \B580754
/ ¢ H.G.R. Nut [NO50
I Soil Tube [5730] Soil Tube |E730

PARTIAL VIEW OF POST 1

SECTION A-A

(@ Post #2)

Standard W-Beam Guardrail Installation

Impact
Head
F 3000

GENERAL NOTES

Breakaway posts are required with the FLEAT Terminal.

2. All bolts, nuts, cable assemblies, cable anchors and
bearing plates shall be galvanized.

3. The soil tubes shall not protrude more than 4" above
ground (measured along a 5' cord). Site grading may
be necessary to meet this requirement.

4. The soil tubes may be driven with an approved driving
head. Soil tubes should not be driven with the post
in the tube. If the tubes are placed in drilled holes,
the backfill material must be satisfactorily compacted
to prevent settlement,

5. When rock is encountered during excavation, a 12" Dia.
post hole, 20" deep may be used if approved by the
engineer. Granular material will be placed in the botfom
of the hole approx. 2 '" deep to provide drainage. The
soil tubes will be field cut to length, placed in the hole
and backfilled with adequately compacted material
excavated from the hole.

6. The breakaway cable assembly must be tauf. A locking

device, (vice grips or channel lock pliers) should be used

fo prevent the cable from twisting when tightening nuts.

o

Y Dia. x 4" Bolt [BI40404
w/ Nut |NOI4
# (2) Washers|[W0I4

Breakaway End Post
PB620

IMPACT HEAD CONNECTING DETAIL

Recycled Plastic Block or Offset Block

l W-Beam Guardrail
Steel Breakaway.
Line Post \ .
PB621 %" Dia. x 10" |B581002

w/ HG.R. Nut [NO50
¢ (1) Washer W050
under Nut only

SECTION B-B

(Typical @ Post 3 - 7)
NOTE: RAIL NOT BOLTED e POST #3

HAWAII HAW. | 56D-01-99 2001 I 27

e ary BILL OF MATERIALS
F 3000 ! IMPACT HEAD
F1303 ! W-BEAM GUARDRAIL END SECTION, 12 GA.
F1304 ! W-BEAM GUARDRAIL CENTER SECTION, 12 GA.
61203 / W-BEAM GUARDRAIL, 12 GA.
S730 2 *FOUNDATION SOIL TUBE, 6" x 8" x 72"
E750 ! BEARING PLATE
S760 ! CABLE ANCHOR BOX
E770 ! BCT CABLE ANCHOR ASSEMBLY
E780 ! GROUND STRUT
PB620 2 STEEL BREAKAWAY END POST
PB62! 5 STEEL BREAKAWAY LINE POST

5 RECYCLED PLASTIC BLOCKOUT OR OF FSET BLOCK
HARDWARE

B580122 25 %" Dia. x 1%4" SPLICE BOLT, POST #2
B580754 2 %" Dia. x 76" HEX BOLT
B341004 2 %" Dia. x 10" HEX BOLT
B581002 5 %" Dia. x 10" HG.R. BOLT (POST 3 THRU 7)
NO50 32 | %" Dia. HGR NUT Soaatalng 2
NO30 2 %" Dia. HEX NUT
w050 6 H.G.R. WASHER
w030 4 %" ID WASHER
NI0O 2 1" ANCHOR CABLE HEX NUT
w100 2 1" ANCHOR CABLE WASHER
BI140404 2 " x 4" HEX BOLT
NOI4 2 4" HEX NUT
Woi4 4 %" WASHER
SB58A 8 CABLE ANCHOR BOX SHOULDER BOLT
NO55A 8 %" A325 STRUCTURAL NUT
WO50A 16 16" 0D x Yg" ID A325 STR. WASHER

Foundation Tube Options For Posts | ¢ 2

*6-0" Split Foundation Tubes S730
*6'-0" Solid Foundation Tubes E731
*5'-0" Foundation Tubes S735 W/Soil
Plates SP600

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

STATE OF HAWAII

HIGHWAYS DIVISION

FLEAT-350

DEPARTMENT OF TRANSPORTATION

FLARED ENERGY ABSORBING TERMINAL

KUHIO HIGHWAY

Intersection Improvements at Kalihiwai Rd.

Project No. 56D-01-99
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