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STEEL POST AND BLOCK DETAIL
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RECYCLED POLYETHYLENE
OFFSET BLOCK (TYPE 1)

Offset Block or Blockout

Guardrail Guardrail Post

(See Note No. 6)
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2-0" Min.
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(See Note No. 7)

> Guardrail
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AC Pavt,
Mix No. IV

Pavt —
Design

Prior to instaling A.C. Mx. No. IV,
level & remove vegetation and compact
existing ground to 95% compaction.

ELEVATION
TYPICAL GUARDRAIL INSTALLATION

Fill/seal around post

I.

FED. ROAD
DIST. No. | STATE
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GENERAL NOIES

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

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

All fasteners, posts, and rail elements (i.e. FBBO3, PWEO1,
RWMO2b, etc.) 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-ARTBA 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.

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

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

After the gquardrail posts are installed in the paved area,

the Contractor shall fill/seal around each guardrail post

and all cracks in the paved area caused during the guardrail
post installation. If required by the /hspecz‘or/gng/heer, the
Contractor shall tamper the paved area around the gquardrail
post prior to filling/sealing. Al costs associated with this
work shall not be paid for separately, but shall be considered
incidental to the various quardrail items.

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

New A.C. pavement at quardrails shall extend 6 feet longi—
tudinally beyond terminal ends.

Reflector Markers (RM—5) mounted on quardrails shall be
spaced every 25 feet. RM-5's shall not be installed on
Terminal Sections. Furnishing and installing of each RM-5
shall be considered incidental to the adjacent quardrail system.

GUARDRAIL TYPE

DIMENSION
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Strong Post W-Beam 1'-9 5/8"

”

Strong Post Rubrail (W-Beam)

Modified or Strong Post Thrie Beam

”

I'-6
7) ”
2-0" | 20

L

Pargbolic
Rounding

10" / Break Point

Existing
Ground

2:1 Max.

Fill Slope
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, Blockout | 4 5 /76 — ) DIST. NO. PROJ. NO. YEAR NO. | SHEETS
Offset Block or Blockou NOJE: t<——>| ~ \=7/32 5/8" HAWAII HAW. | NH-A311(6)R | 2006 10 173
Guardrail — P A/;;/f‘f’o,{ez are Wéx8.5 —— i . ) _ y
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k ::Q | % § 0/ VIV A/ H/ 16” RWB01a 12 Gauge
i . Ny A AL GUARDRAIL BOLTS AND |
i — R T |
Cround e RECESSED NUT W—BEAM BACK—UP—PLATE (RWBO1a)
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//
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| W—BEAM STRONG POST (PWEO1) 116" 1/4”
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ST 1 R
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Dy (P r) Wl ; ,
s g _J \—-75/76” R oo X &) &) &)
- - » ” typ. ™ N ~N
, , ¢ 3/4"x 2 1/2 s NI~
¢ Rail bolt hole . ¢ Rail bolt hole Posh Bolt Siot % - d | O ® 4 7 RS @
8-FBBO1 © .
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Splice Bolts \ / RWMOZa / ¢ ® O | L Ol
*g : Iﬂ B z JI 7/7\—““6 29/32"x 1 1/8" | 27| 4 1/4"| 4 1/4°
o | RWBO1a Lap in direction —/ 0 Siet (typ,) 5 17
~ /— Ground Line of traffic
pEsiouaror | Por T 136 1/2
E i PWEO1 _ _ RWMO02a 12 Gauge ———
E P ( ) DEPARTMENT OF TRANSPORTATION
Sa2oia 2 SPACE W—-BEAM GUARDRAIL (RWMOZa rermaTS brimon
g%g% ELEVATION STRONG POST W—-BEAM GUARDRAIL
BoEG30
STRONG POST W—BEAM GUARDRAIL WITH MOKULELE_HIGHWAY WIDENING
§§ E aui umaney ociety
FE RECYCLED OFFSET BLOCK OR PLASTIC BLOCKOUT o of Koo Briges
Federal — Aid Project No. NH-A311(6)R
Scale: AS NOTED Date: JUNE 2005
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traffic

Impact
Head

53004

Guardrail exit
start away from

- Cable_Anchor Box
[NO55A] structural nuts,

S760

w/ [SB58A

WO50A

shoulder bolts,
washers

GENERAL NOIES:

TRAFFIC

W—Beam Guardrail Length of need 2.
Steel Breakaway Line Posts
/— (post 3 thru 8) |PB621
i i h f f
\ \_w-8 i
W—Beam Guardrail End Section eam Guardrai 4
Installed with Straight Taper of 50:1 or Less 5
End payment for installation (ea.) '
PLAN 6

SKT-350.

NOTE: Any additional fill required by use of the
SKT-350 will be considered incidental to the

12°-6" or 25° W-beam Rail Elements

Standard
W—-Beam
Guardrail
line posts /.

O,

E750

Hex Head Bolt
[ B580754

Bearing Plate

5/8 "Dia. x 7 1/2 "

& 5/8 " Nut |

- 1’ Rail Offset

6°-3" 6°-3- 6°-3- 6 - 6°-3- 6'-3% 6°-3- 6°-3> 8.
9.
10.
— A B
. _ _ ] GROUND LINE
Cable~T i =
i /gnchor i
ox (8)Oval Shidr,
é?sgmﬁ’ 4 _p button head Ul
| . | 5/8 "Dia. x 1 1/4 7
g?'gl%nd Line ] Splice Bolts |B58012
e .y & Nuts | NOSO
ELEVATION

Breakaway posts are required with the Sequential Kinking Terminal.
All bolts, nuts, cable assemblies, cable anchors and bearing plates
shall be galvanized.

When the Sequential Kinking Terminal is selected as the end
treatment for W—Beam Guardrail installation, the W—Beam Guardrail
will be flared at a rate of 50:1 to prevent the impact head from
encroaching on the shoulder. The flare is not required and may

be decreased or eliminated for specific installations.

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

The soil tubes may be driven with an approved drivm’q head.

They shall not be driven with the post in the tube. If the soil
tubes are placed in drilled holes, the backfill material must be
satisfactorily compacted to prevent settlement. ,

When rock is encountered during excavation, a 12" dia. post hole,
20" deep may be used if approved by the Engineer. Granular &
material will be placed in the bottom™ of the hole approx. 2 1/2” 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. |

The breakaway cable assemb;y must be taut. A locking device,
(vice grips or channel lock pliers) should be used to prevent the
cable from twisting when tzghtemng nuts.
A special site evaluation should be considered prior to using the
Sequential Kinking Terminal where there is less than 25  between
the outlet side of the Sequential Kinking Terminal and any adjacent
driving lane. |

/% Af)r (L) indicates right or left Impact Head Reflector Marker
The stripes for IHRM shall slope downward at an angle of 45~
towards the side of the end treatment that ftraffic is to pass.

£
©

N
T~

Black

Break Fod Post 5/8 "Dia. x 1 1/4 7 |B580122 Yellow Reflector
“breakaway Lna rros w/H.G.R. Nut | N0OSO
S3000 der Nut onl IMPACT HEAD REFLECIOR
BCT Cable Steel Breakaway unaer Nut only MARKER INSERT
r Anchor Assy | £7/70 End Post A
Hex Nut [N100] PBE20 Ground Strut DETAIL
Hex Nut [Nioo] & Washer LW100 ( Ground Strut E780
& Washer (W100 / £780 Ground Line Recycled Plastic Blockout
- . Bearing ., N or Offset Bloc '
. 3 /4H 3,% ;; 7234700 ?051‘2 3/4 " Dia. x 10 3/4 ” Dia. x 10" W—-Beam Guardrail
ex Head Bolt [B341004 /. Hex Head Bolt [B341004 ,
&/(3)/4 "hNut NO% & 3/4 " Nut [NOSO T Zex ;;;d” %oﬁ %‘; 200 gt%e/ Pfg?”’“’“"’y mg—/i‘égc;oﬁ tx /cggo B581002
w/(2) Washers [W030] [Wo30] W/n.G.r. UL | NI
5/8" Dia. x 7 1/2" w/(2) Washers [WO30 w/(2) Washers | W030] PB620 & (1) Washer LW050
der Nut only
NO50]— Hex Head Bolt 5/8 * Di 7 1/2 " un
&85850{; 1 Nut Soil Tube He{ Head laéO;; /
—— Soil Tube NO50 - Soil Tube 2730 BoH0ZA e vt
[S730 5730 [ND50]
FRONT VIEW OF POST 1 PARTIAL VIEW OF POST 1 SECTION A-A
at Post #2
SECIION B-B
typical @ Post 3 thru 8
N — 1 : z
1 h i f f f f N

Maximum 50:1 Straight Taper

25" (6°-3" spacing)

25" (6°-3" spacing)

DETAIL A
50:1 _flare rate

A\

FED. ROAD | grare | FEDERAL — AID | FISCAL | SHEET | TOTAL
DIST. NO. PROJ. NO. YEAR | NO. | SHEETS
HAWAII HAW. | NH-A311(6)R | 2006 | 11 173
M an. BILL OF MATERULS
S3000 ) IMPACT HEAD
51303/51305 1 | W-BEAM GUARDRAIL END SECTION 12555
G1203/61205 3/1 W—-BEAM GUARDRAIL, 12 GA., 12.5° or 25 2 ]
S730 2 *FOUNDATION SOIL TUBE, 6" x 8" x 72"
£750 / BEARING PLATE
S760 1 CABLE ANCHOR BOX
E770 ! BCT CABLE ANCHOR ASSEMBLY
E780 / GROUND STRUT
PB620 2 STEEL BREAKAWAY END POSTS
PB621 6 STEEL BREAKAWAY LINE POSTS
6 RECYCLED PLASTIC BLOCKOUTS OR OFFSET BLOCK
1 | IMPACT HEAD REFLECTOR MARKER — IHRM(R) OR (L)
HARDWARE
B580122 17/33 5/8 " Dia. x 1 1/4 " SPLICE BOLTS, POST #2
B580754 2 5/8 "Dia. x 7 1/2 " HEX BOLTS
B341004 2 3/4 " Dia. x 10" HEX BOLTS
B341002 6 5/8 " Dia. x 10" H.G.R. BOLT (POST 2 ONLY)
B581802 6 5/8 " Dia. x 18" H.G.R. BOLT (POST 3 THRU 8)
NO50 26/42 | 5/8 ” Dia. HGR. NUT [SoC 17735 SOL TUBES
NO30 2 3/4 ” Dia. HEX NUTS
Wo50 7 H.G.R. WASHER
wo30 4 3/4 " ID WASHER
N100 2 1” ANCHOR CABLE HEX NUT
w100 2 1" ANCHOR CABLE WASHER
B140404 2 1/4 " x 4" HEX BOLT
NO14 2 1/4 ” HEX NUT
woi4 4 1/4 ” WASHER
SB58A 8 CABLE ANCHOR BOX SHOULDER BOLTS
NO55A 8 1/2 ” A325 STRUCTURAL NUTS
W050A 16 11/16 0D x 9/16 " ID A325 STR. WASHER
Foundation Tube Options For Posts 1 & 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
way End Post 1/4 * Dia. x 4"
Bolt
w/Nut
Impact & (2) Washers [WOT14
Head |/
55000

2

IMPACT HEAD CONNECTION DETAIL

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

SKT-350

SEQUENTIAL KINKING TERMINAL
MOKULELE HIGHWAY WIDENING

Maui Humane Society

Vicinity of Kg?aloa Bridge
Federal — Aid Project No. NH-A311(6)R
Scale: AS NOTED Date: JUNE 2005
SHEETNo. 3 OF 5 SHEETS
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NOTE: FED. ROAD STATE FEDERAL — AID FISCAL | SHEET TOTAL
INSTALL RAIL PARALLEL TO ROADWAY EDGE LINE. =|2 — = e D R e
WHEN TAPER IS REQUIRED BY DESIGN ENGINEER, N ASSEMBLY CABLE PC 50006 nawal [ raw | ne-astier | 2008 | a2 s
A 50:1 TAPER OVER THE LENGTH OF SYSTEM IS 2l PC 338756 STRUT 3" x 3" ‘
ALLOWABLE 17 e 7044 caBLE ANCHOR PC 762G BEARING PLATE
GUARDRAIL EXIT SLOT AWAY
T T ___ FROM TRAFFIC
' ~
ey | : . .
\ \ \ \ \ N
PC 9G DEEP | | PC 9G DEEP ' . PC 9G DEEP . | | '
| BEaM cuARDRaL, BEAM GUARDRAIL | | BEAM, GUARDRAL, £C, 020 DEk i PC 9954 GUARDRAIL EXTRUDER
| SYSTEM LENGTH = 50 -0 12 GA x 12-6" LG 12 GA x 12-6" LG 12 GA x 12~ 12 CA x 12'-6" LG DO NOT ATTACH RAIL TO POST #1
2'-1 1/2"
(9 (8 (7 6 5 1 3 2 7
STANDARD LINE POSTS - ) - 2 - © - ® - ® - ® - ® - @ . TRATFC
FROM POST # 9 6 -3 6-3 6 -3 6-3 6-3 6-3 6 -3 6-3
5/8” dia. x 1 1/4” ' ' 5/8” dia. 1 1/4” ' ' ” dia. » ' 5/8” dia. x 1 1/4” ' » 4 ',
A1 AN T A Gonem " ||| oo vor armcn a0 L6 HGR i e olfandie Ho BOLT
:;l?L/C:ET [3()1.73; dk ﬁVL/]E; l :;sz/C:ET t?ChL?E;' d&’ /VZ/]E; ‘ :;’2L/{:£; £3{71.73;> d% AVL/TE; l :;f?L/C:E:; (2‘7- /3(75;73; ~3; /4:?fj%/(:£; f?ChL73;' dk ﬁVL/]E; l ’ dk f*[ix' ﬁV(Z;-
S | I,L. il 5&7) i fb =
» % °§ o | i o ; 9 . i | g
" \ DO NOT ATTACH—"
N N N | | | RAIL TO POST #2 4
= = = - = = . AV 1
2% N = N7 = = O = N7\ = N/~ _SEE_DETAIL K"
-BOLTS MUST BE INSTALLED
48 INDICATED 10 INSURE LT
AFTER FINAL ASSEMBLY,
PROPER RAIL FIT RECHECK CABLE TO BE
SURE [T IS TAUT AND
J HAS NOT RELAXED. BILL OF MATERIAL
A
NOTES: " PC o1y DESCRIPTION
1.) DO NOT ATTACH GUARDRAIL TO POST # 1. PC 338724 POSTS (UPPER) | 96 | 3 |12 GA/12'6"/65/S (CUARDRAIL)
2.) DO NOT ATTACH GUARDRAIL TO POST BLOCKS AT PC 33874A POSTS (LOWER) |[926 | 1112 GA/126/6'3"/S ANC (GRDRAL)
GUARDRAIL LAP SPLICES. (AT POSTS #3, 5 & 7) L 5" - ;g;é 11 g;gl;,f Agg‘HOI; ”BSAB%% —
3.) THE 5/8” FLAT WASHER IS USED UNDER THE NUT, XS X
BEHIND THE POST ONLY. NO WASHER IS USED 9954 | 1 |ET=2000 PLUS EXTRUDER
AT THE RAL 3000G| 1 |CABLE 34"x 66
) T, SISO 45TV T o oo 15 6 7
- PC 33872A POST (UPPER 3/ 4" dia. x 2 1/2”° HEX HD BOLT 33606 | 32|5/8” dia. x 1 1/4” SPLICE BOLT
5/8” dia. x 10" LG H.G.R. BOLT S / W6 x 8.5 ( ) L%D%SHER LOCKWASHER 35006 | 6 |5/8" dia. x 10" POST BOLT
W/ HEX NUT & WASHER /4 dia., x 3° HEX HD BOLT HEX NUT 37016| 1913/2” WASHER
(SEE NOTE 3) T T W( WASHER, [OCKWASHER 3/8” dig. x 2" HEX HD BOLT < PC 33871A POST (UPPER) ;
NDER HEX NUT INSTALL W/ HEAD ON STRUT W6 x 8.5 3704G | 16|3/4" HEX NUT
TRAFFIC SIDE SIDE W/ WASHER & LOCKWASHER 37176\ 15\3/4" dia. x 2 1/2” HEX HD BOLT
SEE NOTE BELOW, ré : \ UNDER" HEX NUT P 37186| 1 |3/4” dia. x 3" HEX HD BOLT
_ ( N i ASSEMBLY W/ 1” 3910G|2 |1” HEX NUT
o . ]ID , W[\___ N 2 5 g{:'é(HNgJD& WASHER | 5 3065| g |RECYCLED PLASTIC BLOCKOUT OR
o PC 338724  POST N \ 7 OFFSET BLOCK
PC 338724 POST (UPPER) (UPPERS W x 85 N D PL 338756 STRUT > T et ;;g: e
X O. -
RECYCLED PLASTIC |/ - - 1A PC 33873A POST (LOWER K »
BLOCKOUT OR SEE DETAL *D” LD | - W6 x 85 (LOWER) / 42956 1613/8 " LOCKWASHER __
OFFSET BLOCK J SEE DETAIL "H ; ; zg‘;@ 2 g/f,, fZ'g-CK x 1 1/2" HEX HD BOLT
~ _____’/
| ‘ I l l l 7\ DETA/L ”D ” ‘,ll = VIEW H—-H V\yB” dia. x 2° HEX HD BOLT /” o e 33873A POST (LOWER) 53212 ;g ég” dia. @TEZEX HD BOLT
. : S |i ‘ WO WASHER, [OCKWASHER —— DETAIL "K™ W6 x 85 6405G|18|3/8" HEX NUT
N B (POST #1) 338714 1 |ET2000 HBA POST #1 TOP
= S 338724 7 |ET2000 HBA POST #2—#8 TOP
| PC 33874A POST (LOWER) TRAFFIC SIDE ) o 3387342 |ET2000 HBA POST #1—#2 BOTTOM
™ W6 x 8.5 . PC 782G BEARING PLATE 8" x 5/8”" x 8 338744 6 |ET2000 HBA POST #3-#8 BOTTOM
——\ TRAFFIC N | H A —t 338756 1 |6™—6" ANGLE STRUT ET HBA_
X - = T TRAFFIC S/DE—\
a ~ L STATE OF HAWAII
]_o-_ >_EEE NOTE: LI) — - . DEPARTMENT OF TRANSPORTATION
gggg@@ g)t;ggg;/ Rj/z-A IS SIMILAR @ POST #3, 5 & 7. , B "'F"‘"@gﬁ A HIGHIWAYS DIVISIoN
= J i
220220 5 NOT ATTACHED. M ol N\ j Hl 2 ET—-2000 PLUS
B6EA30 ’ ’ \W & W/ Z_ J J
LB SECTION "A-A ) - H : MOKULELE HIGHWAY WIDENING
2z 2 (TYP @ POSTS #4, 6 & 8 3/4” dia. x 2 1/2” HEX - — 3/8” dia. x 2" HEX STACK 2—3 WASHERS ON i . .
83 |w ) HE BOLT W) WA HER, HE BOLT W/ WASHER 3/4” dia. BOLT BETWEEN _ Maui _Humane Society
co. |k ? X
° 2 Hex N UNDER LT LOCKWASHER UNDER | T 5LL%TWPéTf§Uf9 T pass ” ” Vicinity of Kealoa Bridge
” » m»  OVER 3/8” dia. BOLT HEAD. VIEW K=K — A : -
. ) SECTION "B—-B DETAIL H Federal — Aid Project No. NH-A311(6)R
VIEW "D-D (05T #2) (POST #2) Scale: AS_NOTED Date: JUNE 2005
SHEETNo. 4 OF 5 SHEETS
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FED. ROAD STATE FEDERAL — AID FISCAL | SHEET TOTAL
DIST. NO. PROJ. NO. YEAR | NO. | SHEETS
2'—-6" :;n HAWAII HAW. | NH-A311(6)R | 2006 | 13 173
NOTES: 37 o)
=T {
A The work necessary to connect guardrail to concrete end post shall include ~— 9 D , )
— - o | . . : 1234 7'-3Y2
all labor, materials, tools, equipment and incidentals necessary to complete Guardrajl connection ref._line p; an | '
the work and shall be incidental to Guardrail Type 3 Thrie Beam of Steel Post & 2— Jix2)5 slots for 768 —- . » v ( ;4”/’ 474 3'—1)2 3'-1/2 _— 44
: : post bolts or anchor bolts. 74 - 12" N (42 AN\ . . ”
and will not be paid for separately. 20 N 10 6" 6° | 27, ~2 min 2'minx, 7 12
Lap terminal connector and rail element in direction of traffic fo prevent snagging. % ?ol 7 | Bl @/ gos t bolt , l
3 Eoo slo y
C. Al anchor bolts shall be high strength bolts conforming to the requirements 2o (o < i f | I==P‘ / %===
of ASTM 325 and Standard Specification, Section 713.04. 0 pd Band e = 3 e 32V n
:\-— o< pam—n T — °|° - post bé/t .
D. Anchor bolt length shall be such that a snug fit of the elements and full AN re - — & Ny ~ - B slot Lo~
thread engagement plus 1/4” (max) is attained. N o < S ] & N z 29,51 Vi
Ve A 5 | © y .
E. "Terminal Connector’, “Transition Section” and thrie beam shall be fabricated NS = L 3 2 Ve ?;zlltce bolt 29/ %1 Vi splice 32 x2 V3 post —
from 10 gauge steel conforming to the requirements of AASHTO M 180, Type I N f L 87| 44| 44 | 3™ ¢ 25 x5 slots t Bolt slot 2
from Class 7 £ 5_1% holes for gt = post bolt slo bolt slot (typ) bolt slot (typ)
4@ anchor bolts. (Use at posts where splices |
F. "Terminal Connector” and standard spacer, including all anchor bolts, cap ELEVATION do not occur.) 5/8" x1 1/4 "lon
PL, nuts and washers, shall be hot—djp galvanized after fabrication. TERMINAL CONNECTOR BACKUP PLATE RAIL SPLICE splice bolts k TRANSITI O/y \’SE” CTION
6. Cap PL shall be fabricated from ASTM A 36. Scale: 1"=1-0" Scale: 1"=1'-0" Scale: 1"=1’-0" w/nuts Scale: 1'=1-0 Py
4
H.  First 25°-0" of guardrail adjoining Terminal Connector” shall be galvanized ) 5/m . om o .
steel and supports spaced as shown on the detail drawings. This section of 5 - 34 r/aai/¢ Z% /g” ?V Jnuts 178 175
rail shall be placed on tangent to end post or parallel to roadway, unless 3716 ™ ” 24 205 & washers NN
conditions at site renders it impossible to do so. Flare point to be determined ALE ” ” » ” L “\L
. . ’ ﬂ"/& 71/8"\("7% 7%”\(’\7% 5/7 1/
in field. 10" M 5, 1 WEx 12 e — %8 @x1Y2long
. . D7 e 6716 N X ¢ Thri | long post bio
I Double (nest st panel) thrie beam elements at all end post connections, expect on 1546 R /< - %'\,0 K x ' b m—, bolts 'w/nuts 5
highways with one—way traffic pattern, use single thrie beam elements at end post 15/, 70 |3 S ‘ K & washers o
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