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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 affer galvanizing.

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

All fasteners, posts, and rail elements (i.e. FBB03, PWEOI,
RWMO2b, 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
AASHTO-AGC-ARTBA Joint Cooperative Committee, Subcommittee
On New Highway Maferials, Task Force 13 Report. Dimensions
of fastners, posts and rail elements have been converfed from
metric units into their present form.

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

After the guardrail posts are installed in the paved area,

the Contractor shall grout around the guardrail post and
seal all cracks in the paved area that was caused during the
guardrail post installation. If required by the inspector/
engineer, the Confractfor shall famper the paved area around
the guardrail post prior fo grouting. The cost for this work
shall not be paid for separaftely, but shall be considered
incidental fo the various guardrail items.

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

DIMENSION
GUARDRAIL TYPE o A B
Strong Post w/W Beam r-9%"| 1-6" | 10"
Rubrajl 2-0" | 1-6" | 2-0"
Modified Thrie Beam 2-0" | 2-0" | I-0”

I :
N = &
= S
i EE o
<+ 1 — ] : 2::
. S I I O A
3 o H o e e tieteeent i RN N 7"
N ﬁ i Y //“ 34" hole
il i |
\ __/ s%s\ \ | -
S . | -
V g b :
| | i
778” % L\Zg.u E 7/8//
3%” i 2// ' N\ -
7\”5/ <2y2//><2”,6// | %X\ 4[/4// N\
. 5% (Typ. \\§4%6"
77" All exterior corners 6"
= 15" radius
TOF SIDE
— RECYCLED POLYETHYLENE
RECYCLED PLASTIC BLOCKOUT (TYPE ) OFFSET BLOCK (TYPE II)
¥ Offset Block or Blockout
cuardraii— - ( Guardrail Post
A p=zzo=x
Offset Block or Blockout Q |
L
, é ° Grout around post
\ - ~ (See Note No. 5)
Strong Post /,/a ’
(PWEO!) e PLAN
(PWE02) y\ P FBBO3 guardrail bolt
P with recessed nut Paved Shoulder Paved Area
of® \,\\ / ) .
————— . EE—EE—:Z—:’.*%@- _ 2-0" Min. _
| Grade ¢ Compact
E xploded View : at Fill Area
(Rail and washer not shown) T g‘égdr all — (See Nofe No. 6)
STEEL POST AND BLOCK DETAIL Grout
Slope_ |4
}L \1{ CO/?’]‘. /7>¢ /.0/
T R -
/:’avemem‘——T i i 1 Vo e
Design L 17" Min. AC. |
oo Pavement, FParabolic
Prior fo installing A. C. Mix. No. IV, — Mix No. 1V Rounding
level # remove vegetation and
compact existing ground fo 957
compaction. ELEVATION

[YPICAL GUARDRAIL INSTALLAT ION

Break Point

Fill Slope

r\ & 2 Max.

Existing
Ground
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Cuardrail it Yl Toles are W6x9.0 4 4]9 K % ol sl L S R WA T
 —— , XJ. —— |
PWEO] 3/ Dja. ] - < g < " 1/ |
%" Dia Structural  ___|| ._. (TN S Se /@\ N s 3% 3" x 2l Post Bolt
) Shape © SN = 1
A Sttt 5 Sl % 10 — \W/ éz 4 Slot (1yp.) _\
O | | !
n — 576" 2%"— 3 L %" | | |
< 3 Ll /4 \
o | ! N > , \
" e DESIGNATOR | L 1 ' |
: LN FBBOI %" ~ \
5 » >
PLAN : el FBBO3 0" # |
-— PWEO o i i
RWMO2a - ' 4 hudlo 1" Dia. x Yg"
Offset Block or Blockout ; ii? Vod. Heay " Dia. x Ji
¢ FBBOI ! ex Wut sides :
Splice Bolts | | o i \ —A |
- S %l | - o | e
R N (] A !
S A © Ei + g"j}: 1'-0"
FBBO3 Ground ——— e ~Ground e J?f) Srstonaron | BASE METAL
:j\m Line% ______ I B B —EE | Line v 4 16 , TH]CKN[:;SS
S 3 VAR L A L RWBOIb 17/128
~ PWEO! i — X Ly Ly GUARDRAIL BOLTS AND
Ground Ne RECESSED NUT W-BEAM BACK-UP-PLATE (RWBQOIb)
Lf/?@*‘\ 1
+ /
SIDE FRONT
W-BEAM STRONG POST (PWEOT)
ELEVATION
‘ 6/_3// ;
STRONG POST W-BEAM GUARDRAIL |
(SGR04a) ® : ®
;\9 & YAVANES | ®
SR St Sttt :
6'-3" 6-3" @ 3/ " 1/ j
s St = 4 X 2/2 -
¢ Rail bolt hole ¢ Rail bolt hole Post Bolt Slot 3w ) ® VARG ®
8-FBBOI FBBOZ I B O 7= S
J l ‘ l l | Splice Bolts 1 /— RWMO2b %R | &
HITT g T 5N i3 S N x '
,,,,, §: %“é_:;’:r :,; | ?}(Tg E :jl“::i < J%g\@ 2%2// X ]%9// o : 4%// ! 4y " :
3 I RWBOIb Lap in direction—! -0,+5) Slot (fyp) | 1w |
. = /~Ground Line of traffic 3 8/ |
s DESIGNATOR | F0 ML 13-614"
: : 1= Pweor T T RWMOZb 17/128"
gk RIS o - - DEPARTMENT OF TRANSPORTATION
E E E g é E § ' ELEVAT[ON 2 SPACE W_BEAM GUARDRA]L (RWMOZD) HIGHWAYS DIVISION
ML STRONG POST W-BEAM GUARDRAIL
3 |4 § STRONG POST W-BEAM GUARDRAIL WITH
éé ; g THIS WORK WAS PREPARED BY ME | MAHQA HIGHWAY RESURFACING 1
515 4|3 RECYCLED OFFSET BLOCK OR PLASTIC BLOCKOUT OR UNDER MY SUPERVISION. Vicinity of Kamakoa Bridge No. ! to Keamoku]
R Project No. 190DE-01-99M
3 aﬁ&m “\ e Scale: NTS Date: May, 1999
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State approved Guardrail

End Terminal NOTES: |
Type "A” Flare Fill_Requiring Guardrail - I. Depending on the existing field conditions, the Engineer shall
determine which guardrail end ferminal should be installed.
arsme T T T s -~
Cut Slope % {1/ J n I p | L \\'\\ 2. Refer to State’s most current approved Product List for
I T e = e e e —— iy NCHRP 350 approved Guardrail End Terminals.
' (STRUCTURE) i 3. The exact limits and locations of the guardrail and end
— — freatments to be removed and to be installed shall be
_______________ determined by the Engineer in the field. The Contractor
———————————————————————————— . shall layout the locations in the field, as shown on the plans
Cuf Slope ﬂb/”‘// N | . - or as directed by the Engineer, for the Engineer's approval
R S~~__ Fill Slope —— prior to beginning any guardrail work.
Type "A" Flare State approved Guardrail
End Terminal
PLAN
[TWO WAY ROADWAY
Type “A" _ Fill  Requiring Guardrail See Note No. 2 See Note No. 2
T T T e T T T T T T T T T ——
i n S - Fill Slope ~
tur Slope S e N T T N T s SO | N R
_______________________________________________________ N
i (STRUCTURE) —-
- B ~Median 7 B | B B B
/ |
e V4
Cut Slope ~ © f L [ """"""""""
N Y M See Note No. 2
Type "A"” Flare See Note No. 2 6/3/99 | Deleted Nofe No. | For Metal Guardrail
Connection fo Conc. Structures
Date Revision
w DEPARTMEI\?;AT-('::)FOFT:XVIG;PORTATION
ONE WAY ROADWAY (DIVIDED HIGHWAY) . 4izs-c) GUARDRAIL DETAILS
MAMALAHOA HIGHWAY RESURFACING
"R woeR v sieerviston. | Yieinity of Kamakog Bridge No. 1 to Keamokd
Project No. 190DE-01-99M
Qp@m Y Sy N Scale: NTS Date: June, 1999
>,
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FED. ROAD FISCAL | SHEET | TOTAL

STATE PROJ. NO.

Either fU// penefraﬁon . DIST. NO. YEAR NO. | SHEETS
weld or bend to fif /7;/ ex. 5/N u fB it //Z othef%///s /?f C%ncrefg HAWAI | HAW. | 190DE-01-99M | 1999 | 25 | 50
or 78" 0O nchor Block in Groun
See Def. below.
1h"x3"x234" Plate Metal Guard - oc Hel. below \ /e ed £nd — Edge of Paved Area
" Weld all around , Rail - Element JE A A 5 3 5 5 A 5 A 5 5 5
1h" Weld | —
1/ 1
14" Plate \ /4" Plate \ Varies —
;//e;(. s \ \ /{0/‘ 54 Wach | < Direction of Traffic kdge of Travelway /;gve?d
u - LN S 8" Machine oulder
—————————— -d ’
o 7 < I >3 Bolt ﬁé Cut
" Dia. Q] ____ :[l i NEIINY | (5% Washer on PLAN
LI xr £
Stud —J/i:::::::-—: = ,A\ Front Face
& . I
%” Dia. o Vi Weld —= A Finished GradeL\
ole i o B e R T

6" Plate 27 e S [ —

Standard Swage Lol ! ! I I I I ! I ! I I I

Connection for 34" Cable

ELEVATION

ANCHOR PLATE DETAILS

[YPE "G" FLARE END TERMINAL

3/8 "
§ ./ /]5/ /" 5]/ 7] 3/4” Cab/e 7LO NQZ—E-_—:
= / Il i '1 6| be swage
T | | connected Type "G” Modified End Terminal is a site specific end terminal with a
nnnunnononone A 3 faper and radial termini. A site specific detailed drawing is required for all
~ 5 Type “G" Modified End Terminal and must receive Engineer's approval.
QT N T'he taper (flare rafe) of the guardrail shall follow the latest edition of
Stud threaded '3 ~ ~ AASHTO'S Roadside Design Guide (currently, Table 5.6 - Suggested Flare Rafe
entire length for Barrier Design, page 5-21, Jan. 1996 edition).
| The radius of the radial termini is an Engineer's judgement based on the
STANDARD SWAGED FITTING site evaluation. The Engineer shall consider safety (minimize the spearing #
' blunt end situation); degree and potential seriousness of the hazard; bicycle
AND STUD and pedestrian accessibility; maintenance equipment accessibility; Right-of-Way

availability; the smallest radii the mefal 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.

i‘;%“ I gag/ae b/g /iégop During construction, the Contractor shall layout the proposed Type “G”

Modified End Terminal and receive approval from the Consfruction Engineer
P prior to ordering of materials.
| > 4 * Note: 2'-0" When Installed
! " 74 W/.fh RUbfai/
2 i 1 I } 2
NER
T i B
2 L qfFEEE] _ S
l ‘ I l i';'{ il +‘\::>:::\\\ _ ?;-J:_— :T, X 3'x3'x3
B 3 Finished ! TSEsgg LY | R — Concrete Anchor
,,,,, S Crade 1 i ‘@:tt:;::\ & / (Class A Conc.)
R \:\\\\:22:\\ a l
l"'d l : 43/4” Cab/@ I } Z \\:::::::\ l } S q ‘ ‘ 6//
kS | | ~~:::::E::JI“““’ L
S N — Anchor | L1l Galv. Rod e 3%"x3"x6" Steel
! g N Flare 1 W/Welded Eye L = Plate Welded To
g s } i ; : I I ‘ | Rod STATE OF HAWAII
2 > b . 5/un ] 4 4 ] DEPARTMENT OF TRANSPORTATION
B I | & /8 Bolts l ’ I _l
: : 5 é E g % !_J W/nufs $ {_j L_l Png_ égggZEEAL H:GHWAYS DIVISION
HHHE washers | GUARDRAIL DETAILS
5 ANCHOR BLOCK DETAIL
gé @ § THIS WORK WAS PREPARED BY ME . ,M'?MALAH-UA HIGHW/}Y RE;SL/RFACINQ
18 5 | , OR UNDER MY SUPERVISION. Vicinity of Kamakoa Bridge No. 1 to Keamoku]
s . Concrete, G.R.P., excavation, anchor rod and miscellaneous appurtenances necessary Project No. 190DE-01-99M
fo anchor the guardrail ends shall be incidental fo metal guardrail. | &J?w» y 2, - Soale: Scaler | Date: Way, 1999
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General Nofes

. All posts are 8-0" in length from
where the guardrail flares away from
the shoulder back fo the anchor block.

2. All fasteners, posts, blocks and rail
elements shall conform fo the latest
edition and amendmenis of “A Guide fo
Standardized Highway Barrier Rail
Hardware,” a report prepared and
approved by the AASHTO-AGCARTBA

- Joint Cooperative Committee.

(typ) At |
l TP ' T b L_ 250" _| 276" | 126" _ |Measured along @
i A A 5 a rall face
t Edge of
Paved Shoulder
‘ C—— p ——
A B——
PLAN
Design speed | g:p 3'x3'x3' Conc. Anchor B/obk
mph CRAT . Buried in Cut Section
68 9: Height of guardrail is parallel Cuardrail e @
62 13:1 fo shoulder grade cut slope Element al |
> o ‘ r\‘—* Special _End Shoe for
50 1. —— T T 7 T T 7 T T T —— T T T T | & = | / Details See Standard FPlan 1E-5]
) Il | Il I I I | I I I I I ! " o i
43 104 S A A T T A T A A A L'/ /362 s \%J\'m.
3/ 9:1 Concrete anchor block .
31 7l 2 -
ELEVATION (Profile Along Rail) ¢ GUafdra// Mir g ¢
\]\c”,\ A
: Grouted Rubble
Paved Cut g/m ° \ Paving
_ Paved /. _ Paved _ N\ " Baokil
Shoulder | '/__]/_ . Shoulder Metal Guardrail Anchor Block
4 ANCHOR BLOCK IN CUT SECTION
10+
1 F\ °
| max,
| ] ||
L !_!
E;Eng7kjf7 /A’/Q E;EX:ij”v E?—ZB’ I)EFUAFTTRHEP?:N2;;N;;:2G::;P()HHUA11()NI

THIS
OR

L ICENSED
PROFESSIONAL
ENGINEER

NO. 4129-C

TYPE “A" FLARE

MAMALAHOA HIGHWAY RESURFACING
Vicinity of Kamakoa Bridge No. 1 to Keamoku
Project No. 190DE-01-99M
NTS Date: May, 1999

WORK WAS PREPARED BY ME
UNDER MY SUPERVISION.
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SURVEY PLOTTED BRY

DRAWN BY

BY

TRACED BY
DESIGNED
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il

ORIGINAL
PLAN

NOTE BOOK

%" Dia. x 3"

Lag Screws :
£350 - Cable Anchor Box [S760]

W-Beam Guardrail End Section

S1303

w/ shoulder bolts,

[NO55A] structural nuts,

rEe—— ‘“\"'\?!" i
# — ] '
Rail exit on -

M.B.G.F. Length of need

6” x 8" Wood CRT Posts
(post 3 thru 7)P671

W-Beam Center Section
F1304

] m

W-Beam Guardrail

61203

37-6" Straight flare
Limit of Payment for FLEAT-350

PLAN

1

[t

_ 3//

Impact
Head WO50A) washers
1S3000!
2-6" traffic side
TRAFFIC
O
61_ 3//
Wood
Post
[P650]
Cable
Anchor Box
Assembly
—Ground Line
— Strut
%" Dia. x 10"
Hex Head Bolt "
¢ HG.R. Nut Hex Nut
w/(2) Washers
¢ Washer
Wi00
8// X 811 X % "

Bearing Plafe
[E7501

%" Dia. x 7" 4
Hex Head Bolt [B58075
¢ HG.R. Nut

G-

BCT Timber Post

BCT Cable
Anchor Assy

- 557 [E770]

Pipe Sleeve
E 740

Ground Strut
[E780]

\6/1 x 8 x 6
Soil Tube [E735]

PARTIAL VIEW OF POST 1

I

iB
Rail not attached
at post #3

ELEVATION

\( 8)0val Shidr.

button head

%" Dia. x 1"

Splice Bolts
B580i22] ¢
Nuts

BCT Timber Post

P650]

%" Dia. x 10"

Hex Head Bolt
# HG.R. Nut
w/(2) Washers W050

KLY

%" Dia. x 10"

Lg. Hgr. Bolt [B581002)
w/H.G.R. Nut [NO50
= §|é7} # (1) Washer

Ground Strut / N

£/80
6// X 8[/ X 6//

Soil Tube [E735]

S

\%" Dia. x 7"

under Nut only

Hex Head Bolt |B580/*
# H.G.R. Nut [NO50)]

SECTION A-A

at Post #2

R ED.MOAD |oTaTe | prosno. | TISCAL | SHERT | ToTAL
HAWAII HAW. | 190DE-01-99M | 1999 27 50
End payment for installation (ea.) I. Wood posts are requir ed with the fleal.
begin in payment for standard 2. All bolts, nuts, cable assemblies, cable anchors and bearing plates I %M Qry BILL OF MATERIALS
mefal beam guard fence (M.B.G.F.) shall be galvanized. - ‘
| : . S3000 ! | IMPACT HEAD
3. The soil 7‘Iube shall {707‘ profr.ude more than 4" above ground .(measu.red F1303 ; W-BEAWM GUARDRAIL END SECTION, 12 GA.
along a. 5" cord). Site grgd/ng {nay be necessary fo.meef this requirement. 1304 I W-BEAW GUARDRAIL CENTER SEC. 12 GA
4. The soil tubes may be driven with an approved driving head. T hey
. . . . 61203 / W-BEAM GUARDRAIL, 12 GA.
@ shall not be driven with the wood post in the tube. If the soil fubes <730 2 “FOUNDATION SOIL TUBE. 6" X 8" x 6
— ‘ are placed in drilled holes, the backfill material must be satisfactorily ’
E740 ! PIPE SLEEVE
compacted to prevent settlement. 750 l BEARING PLATE, 8 x & x 55"
5. When rock is encountered during excavation, a 12" Dia. post hole, 20" deep may 4 il
be used if approved by the engineer. Granular material will be placed in the S760 / CABLE ANCHOR BOX
bottom of the hole approx. 2/" deep to provide drainage. The soil tubes will £770 ! BT CABLE ANCHOR ASSEMBLY
be field cut to length, placed in the hole and backfilled with adequately E780 I | GROUND STRUT
Standard WEGE compacted material excavated from the hole. '; 5;/3 i 2”5 "X ”75” f 45" WOOD POSTS
line posts 6. The breakaway cable assembly must be faut. A locking device, X 8" x & WOOD CRT FOST
(vice grips or channel lock pliers) should be used fo prevent the cable P675 ,5 6" x 8" x 14" TIMBER BLOCKOUT
@ from twisting when tightening nuts.
7. The wood blockouts shall be “toe nailed” to the rectangular wood HARDWARE
posts to prevent them from turning when the wood shrinks. B580122 29 %" Dia. x 1}4" SPLICE BOLT
8. For curb installations, the soil tubes and posts shall be installed B580754 2 %" Dia. x 7)6" HEX BOLT
at the proper ground elevation behind the curb. The posts will require B581004 2 %" Dia. x 10" HEX BOLT
field drilling new holes fo accommodate the rail fo the post B581002 / %" Dia. x 10" HG.R. BOLT (POST 2 ONLY)
connecting bolt to maintain the proper height of the rail above fhe B581802 5 %" Dia. x 18" HG.R. BOLT (POST 3-7)
@ L gutter pan. The excess post length above the rail will be removed if NO50 34 | %" Dia. HGR. NUT  pusts broors iy 2oy T 2
T GrROUND LINE 1T directed by the engineer. W050 10 | %" Dia. HG.R. WASHER
R NI10O 2 1 ANCHOR CABLE HEX NUT
w100 2 1" ANCHOR CABLE WASHER
E350 2 %" x 3" LAG SCREW
- - SB56A 8 CABLE ANCHOR BOX SHOULDER BOLTS
NO55A 8 16" A325 STRUCTURAL NUTS
WO050A 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 E/3!
*5-0" Foundation Tubes S735 W/Soil

Plates SP600

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

Plates SP600

N\ "7
N 23 " 5’ " }
R
N i >
v\\\\ .
ol
i y 17
45'1 201, i ' Z%" D 3"\ \6!\// 8l
3{ " Dia. Post Hole w/ - o g% A
Zg” Dia. x 18" Bolt e {,/’ L y, -
¢ HG.R. Nut 4 O ™o 0. | N /'
1%" 0.0. Washer S\ 2P 5 N s /
under Nut only | -1~ / \;\; bz
6// X 8” X ’1_211 I " i i N
Timber Blockout N | | P
PE75 | 5 <
W-Beam Guardrail | i ~ 7
Note: Rail is not Y / \k
affached at post ¥3
POSTS 1 & 2 TIMBER BLOCKOUT
61/ X 811 X 6/_011 ‘L'
CRT Timber Post. ]
N ~ sz,
¥ W 4 ENGINEER
In N y " / = NO. 4129-C
géea/gf/.ay 4-@- 6 » @ / yg” Dia. thru hole 9{ ,jﬁu A )
Hole b # Bearing Plate =®——F ?
J or bearing plfo plaae fhe TV YOI TS5 €
SECTION B-B |

typical @ Post 3 - 7 BEARING PLATE E/50

meiaw |

DEPARTMENT OF TRANSPORTATION

FLARED ENERGY ABSORBING TERMINAL
MAMAL AHOA_H[GHWAY RESURFAC ING

STATE OF HAWAII

HIGHWAYS DIVISION

FLEAT-350

Vicinity of Kamakoa Bridge No. 1 _to Keamoku

Scale:

Project No. 190DE-01-99M
NTS Date: May, 1999
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