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DRAWN BY _X

‘ PLAN

NOTE BOOK | pgiGNED BY A

(standard plan TE-50 r09/01/00)

res28,02  tdlruby/guardrail /te50rev.dgn
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ror SIDE | RECYCLED POLYETHYLENE
RECYCLED PLASTIC BLOCKOUT (TYPE I OFFSET BLOCK (TYPE II)

N

Offset Block or Blockout v Offset Block or Blockout

Guardrail—

Guardrail Post

-

i < FBBO3 guardrail bolt

with recessed nut

Strong Post
(PWEO!)
(PWEO2)

TRAFFIC >

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

PLAN

€e5. Additional
Paved Shoulder Paved Area*

A ]I_OII

E xploded View

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

DIST. NO. YEAR NO. SHEETS

HAWAI | HAW. | NH-063-1(023)| 2015 | 32 1

GENERAL NOTES

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. FBB03, PWEOI,
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 Stafte.

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

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 guardrail
post installation. [T required by the inspector/engineer, the
Contractor shall tamper the paved area around the guardrail
post prior to filling/sealing. All costs associated with this
work shall not be paid for separately, but shall be considered
incidental to the various guardrail 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 guardrails shall extend 6 feet longi-
tudinally beyond terminal ends.

Reflector Markers (RM-5) mounted on guardrails 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.

(Rail and washer not shown)
2-0" Min.

GUARDRAIL TYPE

DIMENSION
H A

at Fill Area

STEEL POST AND BLOCK DETAIL =7~ T “<}-‘-‘3:“33{LE‘” Grade ¢ Compact Strong Post W-Beam 1 -9%" | -6

N Guardrail

| (See Note No. 7) Strong Post Rubrail (W-Beam) 20" | 16"
| Modified or Strong Post Thrie Beam | 2-0" | 2-0"

Reflector Marker (RM-5) - Reflector Post

Facing Traffic (Mounted on Guardrail Bolt) Type 111 or IV Retroreflective
Sheeting (High [ntensity)

A.C.
Filler

U /0/
- - £
~
~
~

234"
Pav't. 16" Min.
Yy Design AC. Pav't,
Mix No. [V Round/'ng
S/of e x 2" Prior to installing AC. Mix. No. IV,
N level € remove vegetation and compact
%., < Galvanized Stesl existing ground to 95% compacf[on.
| ~ (Jg" Min. Thickness) ELEVATION
REFLECTOF\’ MARKER (RM-5) DETAIL AND TYPICAL INSTALLAT ION [YPICAL GUARDRAIL INSTALLAT ION

Existing . GUARDRAIL DETAILS # NOTES

Ground

Slope , Break Point

~
~
/L\

Fill Slope
2:1 Max. STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

LIKELIKE HIGHWAY RESURFACING
School Street to Emmeline Place
Federal Aid Project No. NH-063-1(023)

Scale: NTS Date: Sept,, 2015
SHEET No. |/ OF SHEETS

32




" FED. AID
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DRAWN BY X
TRACED BY
DESIGNED BY _X
| cuaNTITIES BY
CHECKED BY

ORIGINAL SURVEY PLOTTED BY

PLAN
NOTE BOOK

tdl.ruby/quardrail/wbeamsp.dgn  (standard plan TE-50 r03/06/87)

ril/01/05

; ,, "EO.R0M [ orare | pmoswo. | FSCAL | SHEET | ToraL
T [ Uffset Block or Blockout NOTE: }6—4—»’ wawan | waw. |NH-0631023)| 2015 | 33 | i |
- Guardrail — All Hq/es are W6x8.5 — -
| O PWEd! %" Dia. Structural o
B s ] Shape - T
/()\ I <+ i i ' = <_7/32u 5/8//
E ; 7, - 57/8” 23/8” | 3/ u ] |
S N Ml = (6 & " 0 x
e - i R SN \1\% / ~ Mod. Heavy Recess both
| .
! | T PO ! Hex Nut sides
| o I | L 1% N\ A
PLAN ! BRI | )
FLAN | ' € r
3 Sy DESIGNATOR [ _
.- | “’______‘_m_f::éf)__ - FBBOI 1% W U
d Offset Block or Blockout i ?’H | \QD FBBO? o 1 »
' Te) / " 7
Splice Bolts | 3 O !
| N~ | | S| < |
________ L o i | GUARDRAIL BOLTS AND RECESSED NUT
I N, T ,
o | | ' |
FBBO3 i Ground 21— T Ground
S Line 1 wé Line
U} < % A\ - NN H“ 7 7
= PWEO] & ' I Se g
G(ound | & H
Lme—\ _____ - i
' /
SIDE FRONT
W-BEAM STRONG POST (PWEO!)
ELEVAT ION 6™-3" .
| | |
STRONG POST W-BEAM GUARDRAIL Ol
(SGR04a) Yo :
o
6/_3// ' 6’..3” : @ / / / / @
¢ Rail bolt hole ¢ Rail bolt hole
8-F BBO! FBBO3 i
| Splice Bolts “\ /— RWM0za . ; C? )
L z”“:,!_ ! .N_ “ :,!— :: ]%61 @ 2%211 X ]//8// 2// i 4//4// l 4%1/ i
Zz-=if- 1) DI = Tol. Slot (1 | ! !
T L L 0 R
) Lap in d./'recf/'on—] ' | 8/z |
- y_Ground Line of frafric DESIGNATOR | o ME T2 | 136"
I A1 A1 RWMO2a 12 Gauge

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

STRONG POST W-BEAM GUARDRAIL

LIKELIKE HIGHWAY RESURFACING
School Street to_Emmeline Place
Federal Aid Project No. NH-063-1(023)

Scale: NTS Date: Sept, 2015
SHEET No. 2 OF 9 SHEETS
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2 SPACE W-BEAM GUARDRAIL (RWMOZa)

ELEVAT ION

STRONG POST W-BEAM GUARDRAIL WITH
RECYCLED OFFSET BLOCK OR PLASTIC BLOCKOUT




DATE

DRAWN BY

DESIGNED BY
J QUANTITIES BY
CHECKED BY

TRACED BY

ORIGINAL | SURVEY PLOTTED BY
PLAN

NOTE BOOK

(standard plan TE-51 r09/01/87)

tdl.ruby/quardrail /te5lrev.dgn

r6/13/01

2/_ 6”

3//
'é————)
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29 x 21" Lap‘ in direction of fraffic
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2/_3%//
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dimensions for this | i | i i i
part are to fit over AL
part RWMOZ2a on the DESIGNATOR
approach end and T%[CGKNESS
under part RWMOZ2a RWEOZD auge

W-BEAM TERMINAL CONNECTOR (RWEOZD)

30°

Contour to fit over
rail element

30°

24//

<— Lap in direction 2" x 11" Splice Bolt

Shape to fit of fratfic Slot (fyp.)
rail e/emenf_7\
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@ @x
The cross-sectional I Y By
dimensions for this 2/ L 8/ : ¥ ~!
part are to fit over | | |
part RWMOZa DESIGNATOR | BA0F MM AL
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W-BEAM END SECTION (BUFFER RWEO6a)

L, FED.AID
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under part RWMOZa RWEOla 12 Gauge RTEQZb 10 Gauge
on fhe Trailing end. THRIE-BEAM SECTION (ROUNDED)
W-BEAM END SECTION (FLARED RWEQIa) (RFTEO2D) +
311 i
W | | |
1 ' ‘ ~
| A% 3
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- RTMO2b Slw
| I ak
30° ® 2 PN 9 S
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AN 3 Q
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3 . N
X = —
- Sloted Ho/es—-V
- ®x 29, x 14" ELEVAT ION
I he cross-s}ecﬁ%a/ | | , DESIGNATOR BTAI\L/S[% K%Eb‘_ TS/;L
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W-BEAM END SECTION (ROUNDED RWEO3a)

or RTE04b)

STATE OF HAWAII
: DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

GUARDRAIL TERMINAL CONNECTORS

AND END SECTIONS -

LIKELIKE HIGHWAY RESURFACING

School Street to Emmeline Place

Federal Aid Project No. NH-063-11023)

Scale: NTS

Date: Sept, 2015
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DATE

STRONG POST RUBRAIL (W-BEAM) GUARDRAIL WITH

RECYCLED OFFSET BLOCK OR PLASTIC BLOCKOUT

(standard plan TE-52 ri1/03/89)

PLOTTED BY

DRAWN BY _X
QUANTITIES BY

TRACED BY
CHECKED BY

| NOTE BOOK | ppgi1GNED BY X

ORIGINAL SURVEY

PLAN

tdl.ruby/quardrail /rubrail.dgn

rit/01/05
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8-F BBOI FBBO3 PWHO?
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; FED. AID . '
FED. ROAD | oratE PROJ. NO. FISCAL | SHEET | TOTAL

DIST. NO. YEAR NO. SHEETS

HAWANI | HAW. |NH-063-1(023)| 2015 | 35 1

1" Dia. x Vg"

Mod. Heavy Recess both

@ 29/32// X /]/8/1
Slot (typ.)

DESIGNATOR

BASE METAL

Hex Nut —\ 5/’des——Z
DESIGNATOR| L i =
FBBO! 134" -
FBB02 2" M
FBBO3 10" /4 T
GUARDRAIL BOLTS AND RECESSED NUT
6-3" i
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|
: / J ®
© ©
A
&
/ | 13-61%"

THICKNESS

RWMO0Z2a

2 SPACE W-BEAM GUARDRAIL (RWMOZa)

12 Gauge

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
- HIGHWAYS DIVISION

STRONG POST RUBRAIL

(W-BEAM) GUARDRAIL
LIKELIKE HIGHWAY RESURFACING
School Street to Emmeline Place

Federal Aid Project No. NH-063-1(023)
Scale: NTS ~ Date: S

Date: Sept, 2015
SHEET No. 4 OF 2  SHEETS
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DATE

BY X

DRAWN

TRACED BY
DESIGNED BY _X

QUANTITIES BY
CHECKED BY

ORIGINAL SURVEY PLOTTED BY

PLAN

NOTE BOOK

tdl.ruby/quardrail /thriebeam.dgn (standard plan TE-57 ril/03/89 ¢ TE-57a rll/03/89)

ril/01/05

THRIE-BEAM GUARDRAIL

(SGROY9a)

MEDIAN GUARDRAIL

(56

M09a)

MODIFIED 6X8X22 PLASTIC BLOCKOUT

- (TYPE [-THRIE)

RECYCLED POLYETHYLENE

THRIE-BEAM OFFSET BLOCK

(JYPE I - THRIE)

. 6-3" | 5-3" . 6-3" P 12l onon [srare | proino. | AL | SHEET | o
: l\. . I: [ransition Section l Ve f%"‘?%i" ¢ Post Bolt Slot HAWAII HAW. | NH-063-1(023) | 2015 36 111
— — / — == / |
= 2 EEOE E Lap in direction of traffic E EOE /ﬁ ‘ 9 ‘ i ‘ /: Post Bolt Slot
L w T~ TIT = Wl
T = ~ : I ==
! o N\ w0z : RWTOIb WMoz ’ / =_L=—7Splice Bl Siof
; =~ : Finish Grade : 7 o' x 15" Slots
Sl S, Sy L Distance between Post Slots .
) . and the sum of Post Bolt Siot 4
k i Ng}; ngocf?g nU;%efisferch ;7 é S/e Geam Centfers to be designated. W6x8.5 | |
" C . /"
TRANSIT ION SECT[ON* RAIl SPLICE Structural
Shape——{|
NOTE: L
All Holes are 34" Dia. y '
5 - 7/ 1 278" 3/
6™ <7/ 5% Reflector Marker (RM-5) - 57s ° Z @.,/f_’__
7-30%" /52 . Reflector Facing Traffic -
, 2 ’ | . 3l eflector Facing i { -
3’"1/2” 3"//2” ’/ l““ HH :\Oo :\&, < @\ i\°° 33/ . (BA//?lfJ)nfeg OndG]l:/a.;d/’a//d < N
3 Post Bolt 4 4',' " o - ~ - 16 _ ,l OlTJ. or deralls an L
o |44 Slots P 4 a W/ 214 @/’6 notes, see Guardrail : i A
e e ——— L 1%" § NN 3915/ . Details ¢ Notes sheet. S BRI
3 ‘ = “+%’~ 6" | N~ !
N NEE== = IR - ~1" Dia. x V" NN 17, 5 o
== —_— - Mod. Heavy / Recess bof,lev EL_ d éQL s Y
L , E Hex Nut sides X -R i
/ 2" Min. 27 Min— = - I
Splice Bolt Slot ZAE o R
2" x 1" (typ.) Post Bolt Slot / ) N -:-/ ¢ . i @
%" x 255" (yp. - // & LS
o © LT
TRANSITION SECTION (RWTOIb) i Yy Ground ;;
Line , I Ground
DESIGNATOR L %R | 4 T Line
FBBO! 1% R N ~VAVVA VAV VAV 32 VY
Offset Block or Blockout FBB02 120' : N THA 7 © T
: FBBO3 " CTION THRU s k 7T
Guardrail—_ el 2L TYPICAL INSTALLATION OF < |
o | M AND RECESSED NUT (RTMO2D) SIDE FRONT
L 0 | i
g | ) 75/8” 578”
= , N [THRIE-BEAM STRONG POST
P AN FOR PLASTIC SPACER BLOCKS
LAl 1 3x 107
RTMOZb : | S N\
Offset Block or Blockout 57" o 1NN
@ FBBO] [\ { 11/ 4[/ " 11/ T)\ : N 1/
Splice Bolts—"% | s lb 2 lo N | 7V6 3. &
N |D :m '}“ L — = = = T ?: Lo 2]3/4” /_Hole j:%6//
FBBOS— | | N | : . ¢
= l D2 TSN
—— =y ™ S 5/
I & NS e =76 % | 7%
TN _ R ‘0 2 |3 \——H Hole T-EFE===F1 b
~| Ground ~| Ground N0 i . 1 - S SRS
Line— L Line—_ ____/ |;|\ 2 ’ﬁ' A
/ / |:| ™~ : :\v : 7%6” STATE OF HAWAI
:\V 770 3/ N 8"+ %]" DEPARTMENT OF TRANSPORTATION
1 //8 i (,/—/ /8 2” > 2//”2” P \ \ HIGHWAYS DIVISION
CLEVATION CLLVATION 5% “r %X4x THRIE-BEAM GUARDRAIL
| 6"t /o™ |
STRONG POST STRONG POST THRIE-BEAM TOP SIDF / LIKELIKE HIGHWAY RESURFACING

School Street to Emmeline Place

Federal Aid Project No. NH-063-1(023)
Scale: NTS Date: Sept, 2015

SHEET No. 5 oOF / SHEETS
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Fill Requiring Guardrail

Type “A” Flare——

State approved Guardrail
End Terminal

e I A el Rl it
NOTES: HAWAI | HAW. | NH-063-1(023)| 2015 |ADD. 37| 111

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.

NOTES (STRONG POST W-BEAM IN ROCK):

I. Backfill of drilled holes shall be with compressible material,
ASTM C33 Coarse Aggregate, Size No. 57.

2. Elongated Z2I-inch long hole can be accomplished by drilling
three 8-inch diameter holes at 6 1/2-inches on center.

A
R
A
N

R N

Case |

o

NN
K

AN
R
A

_________
R IR 204 2
-----

MELTIPR AN

Vo wiv vV, ey el ® e,

24 Rock

Case 2

R
R 7 ,_,\I/Q‘ N

,,,,,,,,,
LIS I
.....

‘l"CDI

TRACED BY
QUANTITIES BY
CHECKED BY

DRAWN BY X
NOTE BOOK | prgiGNED BY A

ORIGINAL SURVEY PLOTTED BY

PLAN

ri0/22/15 tdi/ruby/qguardrail/te58rev_B7.dgn

R s T - T T T T T T T -
. - Fill Slope S
.C,L{I_L. .‘?/_O_ee_) ________________ Q.-_-‘Q_ Y TR O e oo e do oL Vo~ 4 O e
______ e e e
-  — ES— ¢ N— EP— (STRUCTURE)
Cut Slope | >
T T R B ~~__  Fill Slope - -~
Type "A" Flare State approved Guardrail
PLAN End Terminal
TWO WAY ROADWAY
Type "A" Fill Requiring Guardrail See Nofe No. 2 See Note No. 2
B N A T - T T T T T T - - _
T - Fill Slope B
_({L{Ii:?/aoﬂpwe_ _______________ TT__\__II\__\_'I;\_/__/L____JL _____ [ N T 1 | S = i N S
- (STRUCTURE)
- o Median — ] B B
/ .
i
__________________________________ e s | [ N
Cut Slope - b T i | T i Il r Z
T T N ~~__  Fill Slope See Note No. 2
Type “A” Flare See Note No. 2
PLAN
ONE WAY ROADWAY (DIVIDED HIGHWAY)
/Offsef Block or Blockout
A
< W6X8.5X6" Long W-Beam -
Strong Post (PWE 01)
P . Leave Out
*x I-Sack Grout Fill (=6") (Square or Round)
O > N
S} = ()" 15" Min,
S Varies 8" Asphalt or Concrete % | ! g
Min,) / Pavement or Swale R § e 2
— e / ~ ; -
v |3 Center Post—+—— _ \{& |= R
| R B CLEELENE In Leave Out \ o =
Q qc_) .:ilI:U_t::H::jL | N P -~
s
53
IS
Sy
¥ ] P |
. <5 W'Beam A
SECTION A-A STEEL POST DETAIL

STRONG POST W-BEAM GUARDRAIL

POST IN PAVEMENT OR DRAINAGE SWALE

10/28/15| Replace Sheet.

g/ (= % @

1 I

2/// 2]//

" Plan View Steel Posts (A) ranging from 18-inches to the
Either hole configuration acceptable embedment depth of the post, depth
of required drilling (B) is equal to
either 12-inches or the desired
embedment depth minus the depth
of soil whichever is less.

(A) ranging from O to 18-inches,
the depth of required drilling
(B) is equal to 24-inches.

Overlying Soil Depths of Overlying Soil Depths of
0 to 18-inches 18 to 47-inches

STRONG POST W-BEAM GUARDRAIL IN ROCK

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

GUARDRAIL DETAILS

LIKELIKE HIGHWAY RESURFACING
School Street to Emmeline Place

Federal Aid Project No. NH-063-11023)
Scale: NTS Date: Sept., 2015

DATE REVISION SHEET No. SHEETS

6 OF 12
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DATE

(standard plan TE-59 r11/03/89)

DRAWN BY X
TRACED BY
DESIGNED BY _X
QUANTITIES BY
CHECKED BY

PLAN

ORIGINAL SURVEY PLOTTED BY

NOTE BOOK

tdl.ruby/guardrail/te59rev.dgn

r3/13/00

FED. ROAD S'I"ATE P;lg?JA’L% FISCAL | SHEET ’TOTAL
. DIST. NO. YEAR NO. SHEETS
Either full penetration , '
weld or bend to fit Hex. Nut For Details of Concrefe HAWAN | HAW. |NH-063-1(023)| 2015 | 38 | NI
| for %" Bolt Anchor Block in Ground ‘ ‘
See Det. below. Flared End ,
%" Weld all around | W Weld a/ I Element Jh i 5 5 5 : 3 5 ; 5 : 5 5
. 4" We | NS
4 1/ 1
14" Plate v " Plate , . \~ Varies —
Hex -5 \ K2 . Direction of Jraffic Ldge of [ravelway Paved
Nut ‘\/__—‘_ ———————= S\ T ( %" Machine | Shoulder
S e oA 22 Bolt  Cut | 13707 PLAN |
i Dia. Q- _ _ _ _ Jon I Dl [N || L2 Washer on Limits of —
Stud __J"//__ T DD DD DN\ = — 5 A\ 7~ Front Face TPaymganf}O/» R
-@* ’ \ ype el are
1%e" Dia, o 1y Weld “/7’/2" 2 Finished Grad
Hole in | 3/ \ L " = i !i 1i " i — — t fi i
/%" Plate 27 o %S EE EZ EE EE ii T 22 ES %i
Standard Swage § . } } } § . ; R } ; }
Connection for 34" Cable
ELEVAT ION
ANCHOR PLATE DETAILS
[YPE "G" FLARE END TERMINAL
3/// :
. 8 | | .
'(E 1]5 7 1/ u 3/4” Cab/e to M‘Q‘Z‘—‘E‘:‘:
< s l' AE*1 5/i6 be swage
3 ] | connected Type “G” Modified End Terminal is a site specific end terminal with a
TG | -t taper and radial termini. A site specific detailed drawing is required for all
——— Type “G" Modified End Terminal and must receive Engineer's approval.
\QOT N The taper (flare rate) of the guardrail shall follow the latest edition of
Stud threaded R ~ AASHTO'S Roadside Design Guide (currently, Table 5.6 - Suggested Flare Rate
enfire 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 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.
Secure Cable Loop During construction, the Contractor shall layout the proposed Type “G”
W75 Cable Clips Modified End Terminal and receive approval from the Construction Engineer
| prior to installation.
-2 i 4 *x Note: 2-0” When Installed
| with Rubrail
2// | I iy 2//
l NER
i i i
P TR T = e .
1 s el T ME 3'x3'x3
Finished | ,; e TEgl | TR Concrete Anchor
Grade 1 | @l Nk / (Class A Conc.)
\:::\s:::\\ — . / ' ] ;
|| Z—%” Cable | Z \\::::::::\ BN a . 6
| || REEF I R A |
N — Anchor 114" Galv. Rod IR 3"x3"x6" Steel
. Plate 1 W/Welded Eye - < Plate Welded To
| | | ¢ R Od - ) STATE OF HAWAII
1 L&% Boits g RERRRR I Gwavs pvision
L w/nuts & L L | | |
washers | GUARDRAIL DETAILS
ANCHOR BLOCK DETAIL LIKELIKE HIGHWAY RESURFACING

School Street to Emmeline Place

l. Concrefe, G.R.P, excavation, anchor rod and miscellaneous appurtenances necessary | | Federal Aid Project No. NH-063-1(023)
fo anchor the guardrail ends shall be incidental to metal guardrail. , Scale: NTS Date: Sept, 2015

SHEET No. 1 OF [2 SHEETS




. : ‘FED.A!D
Attach rubrail fo rear of post | | | DisT.No. | STATE | PROMNO- | Nerg | Pho. | swees
with Rail bolt-Galv. (hot-dip HAWAII HAW. | NH-063-10023)| 2015 | 39 1
zinc coated) %"% x 4" long | | |
bolt and nut | General Nofes
. A 6: or flatter slope is desireable.
However, a steeper or flatter existing
slope may be used.
Field bend — | 51017;& Type A" Flare 2. Height of guardrail may be tapered |
| . ditions [imit of paymen down in elevation to maintain 3-8"
Distance varies 10 fit field con - et | maximum height. |
_ (min.) to _ ~ Limit of payment for Rubra Top © D P
Warranting Feature 3. All posts are 8-0" in length from
where the guardrail flares away from
. C £nd anchorage \ the shoulder back to the post anchor.
loe of Fill | | ~ A Posts for the post anchor are 6™-0"
A — B i Invert of Gutter long.
| l . | 710" / 4 Vari
- . ariable Paved Gutter offsets may be
6-3" N L T e B e . Yool @ used to fit field conditions.
l ' f —— | L_ 25-0" 12"-6" 12-6"  |Measured along | |
E(fyp) ; ; B ' \ | a ° | ~'rail face Paved Gutfer 5. The Guardrail Posts shall be located
N4 L | away from the gutter/swale invert.
Edge of
| Paved Shoulder 6. All fasteners, posts, blocks and rail
| elements shall conform to the latest
‘ C—— D —— edition and amendments of "A Guide to
A B PIAN Standardized Highway Barrier Rail
| PLAN Hardware,” a report prepared and
Design speed | 4.p | approved by the AASHTO-AGCARTBA
mph 56‘56; S?fefh f705~f de‘ 3/ for Joint Cooperative Committee.
: : . | S
66 5:1 6 ditch fores] Height of guardrail is parallel Height of guardrail tapers _ fain ariachment geral
62 [3:] | #aren rores ow/ fo roadway grade fo end anchorage . D |
56 124 . 5’/—/@“
50 11 H———%5— T T T X E%Efﬁtiﬁ:?j”/-lu
45 10:] I I L ! I ! / I I ! U I [ [ I — OR — | IT'F iL_3 ¥V
37 9 | Rubrall Concrete block anchor
¢ J [ . . | Post anchor
S ELEVATION (Profile Along Rail)
§ Paved
- 3 Paved / Area _ Paved . Gutter, _ _ Paved _,_ Gutter, Type 2 or 7 _ _ Paved _,_ Gutter, Type 2 or 7 _
>J l l ’ < Shoulder g Shoulder Shoulder | varies __ Varies | Shosior T yaries . Varics .
””” § | | ~1'-0" i Cine cover
3 H o . rm
E [ ﬁ% | o T %iﬂ/ oy 6;\ é/
o N
E I_ vz /_ 1" I‘ /Y
| : i 3-8" Max. 3-8" Max. = Steel Post &
. | - - Concrete bloc STATE OF HAWAN |
‘gi };» § Section A-A Section B-B Section C-C | or post anchor A v g, LN oP ORTATION
B » (With Rubrail) (With Rubrail) | | TYPE "A” FLARE
i | | LIKELIKE HIGHWAY RESURFACING
et . » School Street to Emmeline Place
L BACKSLOPE ANCHOR TERMINAL (WITH 6:! PAVED GUTTER AND Federal Ald Project No. NH-063-1(023)

TYPE "A” FLARE)

Scale: NT'S Date: Sept., 2015
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DATE

TRACED BY

QUANTITIES BY
CHECKED BY

ORIGINAL | SURVEY PLOTTED BY
PLAN DRAWN BY X

NOTE BOOK | ppgioNED BY X

ddx.x
X.dg

No, 00 it

r3/01/99 tdlruby/quardrail/g4det2.dgn

FED. ROAD
DIST. NO.

STATE

FED. AID
PROJ. NO.

FISCAL
YEAR

SHEET
NO.

TOTAL
SHEETS

HAWAII

HAW.

NH-063-11023)

2015

40

11

Steel post (PWEOI)

/— 6-0" long

Drill extra Bjg"@ hole
in post flange each side

'

(standard plan TE-58 07/01/86, TE-59 r1l/03/89 ¢ TE-60 07/01/86)

—! e’

87/8//

!

— 115/]6”

Elevation

in post flange each side

Bolt plate to post
with 4 - %"%
hex bolts 2" long

et /3:3/4// -
7|57
~ 13% _ |
Steel post (PWEOI) — i
_2kr 2% 2 2 2% 2k \.-m
WY.L .
[—~ 1" x 134" slots (typ.) |
s y \¥—W—Beam rail Offset Block
B~ Plan or Blockout
(Q\
SEERS i
\ \59 3 - 7%"% holes to be field —— | ‘
R drilled in rail and attached
. X fo steel plate with J3"% hex ) )
N - T | N boits 1" long with square N c‘nl
N Nl -/ A washer
le SN L
<+ — oo [6n ! -
1"& holes to be field drilled A
P ! in rail and through post flange. — '
) : .
~ \l\ \\ LO\SEI Attach to steel plate with / L of post Ib" steel plate
~ ' 78"% hex bolts 2" long
¢ of post with square washer Front View
- 1315”8 hole (only if
e 57, plate is bolted to posts) RUBRAIL ANCHOR DETA[LS»
- " - ]33/4// |
Steel Plate - 1b" 78" |57’
(Hot-dip Zinc Coafted Galvanized I
Welded or Bolted to Post) Steel post (FWEOD — \;
oI
|
\*W-Beam rail
I Plan
s 3 - %"% holes to be field
dri e n rail and aitached | Drill extra 3g"@ hole
I rilled in rail and attached Steel post (PWEO!) | 16
S fo steel plate with J3"% hex 6-0" long
\ ~ v bolts 1" long with square | ‘\
£ washer | (I 1% M_JL 51
! | *\ ° O\ % E 7
\ / g0 PO ‘ / 87%"
u¢ /70/6‘ : :‘, : i ! ”
S i1 ﬂ "%

Square Washer

(¥e" Thick - Hot-dip
Zinc Coated Galvanized)

1"8 holes to be field drilled ~——/ T of post /\/

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

7"8 hex bolts 2" long

with square washer

Front View Elevation

POST ANCHOR DETAILS

BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS
| [YPE "A” FLARE)

with hex nuts

1

Nofte:

Bolt plate to post
with 4 - %"%
hex bolts 2" long
with hex nuts

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-AGCART BA
Joint Cooperative Committee.

STATE OF HAWAII ‘
DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

[YPE "A" FLARE

LIKELIKE HIGHWAY RESURFACING

School Street to Emmeline Place

Federal Aid Project No. NH-063-1(023)

- Scale: NTS

Date: Sept, 2015

SHEET No. 9

'SHEETS

10




DATE

(standard plan TE-58 07/01/86, TE-59 ril/03/89 ¢ TE-60 07/01/86)

DRAWN BY .X
TRACED BY
QUANTITIES BY
CHECKED BY

NOTE BOOK | hpsiGNED BY X

X.dgn

ORIGINAL | SURVEY PLOTTED BY
adx.x

~ PLAN

No.

r3/01/99 tdl.ruby/guardrail/g4detl.dgn

Steel post (PWEOI)

W-Beam rail —\

Offset Block or -
Blockout j—'

Plan

Offset Block Steel post (PWEO!)
or Blockout \ /“ P

A |
2 £ :
")
I

3-8" (Max.)

e
: | VNN
o
| 1
L
| l
\
—
|
I
|
I B

Elevation

STEEL POST GUARDRAIL
WITH RUBRAIL

£nd of insert to

C )

Cap screws fo be &n P ]

Ye? bars to be

be closed *‘ r‘“ welded to inserts
Threaded inserts for Gan N S

M24 x 50 galv. hex ™
head cap screws T W ﬁ _

3/[

3//‘

threaded a min. 48 mm | oy ) T
Inserts threaded min =

of 45 mm _ 9 4 | 4

A
|

ANCHOR ASSEMBLY

CONCRETE BLOCK ANCHOR

s

- 3/_0// _
")
I I gOI X
I I S
Anchor assembly for threaded F========== 3 J
inserts (see detail this sheet) \ I I 0 -
T !
== ======

Plan

4!/

T'erminal connector RWEQZ? ~
4" 3 - #4 Hoops
| —1 7 4 S L / 2-6" x 16"

(@) ) I —— ) i /
(e (— i;/ o7 ——37_—1::(ﬂ
F—) b o EZ ’]
[—) ) ! l
'l @ ? I
[— [ ! ) 1

2/_0// |

£ levation

CONCRETE BLOCK ANCHOR
(2" X 2" X 3)

BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS

TYPE "A" FLARE)

3-0" &3 -#4 pars 16" long

FED. ROAD
DIST. NO.

STATE |

FED. AID
PROJ. NO.

FISCAL
YEAR

SHEET
NO.

TOTAL
SHEETS

HAWAII

HAW.

NH-063-1(023)

2015

41

1

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-AGCART BA
Joint Cooperative Committee.

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

TYPE "A" FLARE

LIKELIKE HIGHWAY RESURFACING

School Street to Emmeline Place

Federal Aid Project No. NH-063-1(023)

Scale: NT'S Date: Sept., 2015
SHEET No. [0 OF 2 SHEETS

a1




Cab/e Anchor Box

Guardrail exit

start away from

traffic

Impact
Head

/ |SB58A | shoulder bolts,

S760

| NO55A | structural nuts, lW050A | washers

W-Beam Guardrail Length of need

Steel Breakaway Line Posts
| { (post 3 thru 8) [ PB62I

$3000

DATE

SURVEY PLOTTED BY
DRAWN BY _X
TRACED BY
DESIGNED BY _X
QUANTITIES BY
CHECKED BY

ORIGINAL
PLAN

NOTE BOOK

tdl.ruby/quardrail/skt350.dgn  (Stand Plan TE-61 r1l/03/89 ¢ TE-62 r09/01/87)

r3/28/01

2%

W Beam Guardrail End Section \_W-Beam Guardrail

| S1303 | or | SI305

GI203 | or | GI205

A

TRAFFIC

Installed with Straight Taper of 50: or Less

End payment for installation (ea.)

PLAN

Standard
. W-Beam
12-6" or 25 W-beam Rail Elements Guardrail
line posts
/ 3) 4 5 6 8 9
O 6/_ 311 61_ 31/ Q 61_ 3// O 61_ 31/ Q 61_ 3/1 O 6,_ 3,, 6/_ 31/ O 6/_ 3/!__________@
-B
R hrify \\
%’ :‘E! = ‘ 7 n. &iﬁ:\%
GROUND LINE /-9 j
T gnchor \
0X (8)0val Shidr.
[_’_/f’_ | U g button head
5/// DI a x| / "
g?%;)d Line Splice Bolts [ B580122
- ]
7780 ¢Nu5l~050
ELEVATION

‘Bearing Plate
E750 | ——]

LN

%" Dia. x 7b"
Hex Head Bolt

B580754
# %" Nut [NO50 | —

i

/1 mpact Head

$3000

FRONT VIEW OF POST 1

- 1" Rail Offset

Breakaway End Post

PB620
BCT Cable
Anchor Assy | E770

Hex Nut [NIOO |
¢ Washer | W00 |

Steel Breakaway

End Post
PB620

%" Dia. x 14"

w/H.G.R. Nut

¢ (1) Washer | W050
under Nut only

Ground Strut
E780

GENERAL NOTES:

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

" shall be galvani zed.

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: fo prevent fhe 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 profrude more than 4" above ground

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

meet this requirement,
The soil tubes may be driven with an approved driving head.

. They shall not be driven with the post in the tube. If the soil

fubes are placed in drilled holes, the backfill material must be
satisfactorily compacted fo 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/" deep
to provide drainage. The soil tubes will be field cut fo length,
placed in the hole and backfilled with adequaftely compacfed
material excavated from the hole.

The breakaway cable assembly must be faur. A locking device,
(vice grips or channel lock pliers) should be used to prevent fhe
cable from twisting when tightening nufs.

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.
(R) or (L) indicates right or left Impact Head Reflector Marker

" (IHRM). Providing and installing of IHRM shall be considered

incidental fo end treatment.
The stripes for IHRM shall slope downward at an angle of 45°
towards the side of the end treatment that traffic is fo pass.

]I_/Il
4[[
B
|
o

RN

N

B580122 Black
NO50 Yellow Reflector

[HRM(R)
IMPACT HEAD REFLECTOR

MARKER INSERT DETAIL

25" (6™-3" spacing}
DETAIL A
50:l flare rate

25" (6-3" spacing)

Hex Nut | NIOO Ground Strut |

¢ Washer | WIO0 ; " [E780 Ground Line Recycled Plastic Blockout
, Bearing SN or Offset Block
%" Dia. x 10" Plate \—%" Dia. x 10" 3" Dia. x 10" 7 W-Beam Guardrail
Hex Head Bolt [ B341004 ] E750 | Hex Head Bolt [B341004 4 ) |

" ex Head Bolt | B341004 Steel Breakaway v ,
# %" Nut [NO30 | # % Nt (W030 h ¢ % Nut /v03 End Post 1T %" Dia. x 10" | B561002]
w/(2) Washers | W0O30 w/(2) Washers | WO30 4 PB620 w/H.G.R. Nut | NO50

, %" Dia, x 75" w/(2) Washers | WO30 # (1) Washer | W050

Hex Head Bolt 57 Dia, x 75" under Nut only
—252/0::75,\7[/, - Soil Tube Hiax Head Bo‘;'f
B )
—— Soil Tube NO50 —— Soil Tube S730 §5§/0”75;w
5730 5730 w050 ]
PARTIAL VIEW OF POST | SECTION A-A
at Post *2
SECTION B-B
typical @ Post 3 thru 8
. . 1L i f ¥ F F Eo
Maximum 50:1 Straight Taper i ' \T

ED.NOAD |sTATe | pRoNo. | FECAL | SHEET | toTaL
HAWAII HAW. | NH-063-1(023) | 2015 42 1
! 25” Qry. BILL OF MATERIALS
$3000 ! IMPACT HEAD
S1303/51305 ! W-BEAM GUARDRAIL END SECTION ;552 %,
G1203/G1205 | 3/1 | W-BEAM GUARDRAIL, 12 GA, 12.5° or 25’
5730 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 POSTS
PB621 6 STEEL BREAKAWAY LINE POSTS
6 RECYCLED PLASTIC BLOCKOUTS OR OFFSET BLOCK
/ IMPACT HEAD REFLECTOR MARKER - IHRM(R) OR (L)
HARDWARE
B580122 17/33 | %" Dia. x 1 4" SPLICE BOLTS, POST #2
B580754 2 %" Dia. x 7 V6" HEX BOLTS
B341004 2 34" Dia. x 10" HEX BOLTS
B341002 6 %" Dia. x 10" HG.R. BOLT (POST 2 ONLY)
B581802 6 %" Dia. x 18" HG.R. BOLT (POST 3 THRU 8)
NO50 26/42 | %" Dia. HG.R. NUT (SPLICE 17733, SOIL TUBES 2
NO30 2 %" Dia. HEX NUTS
Wo50 7 H.G.R. WASHER
w030 4 %" ID WASHER
NI0O 2 1" ANCHOR CABLE HEX NUT
w100 2 1" ANCHOR CABLE WASHER
BI40404 2 Y x 4" HEX BOLT
NOI4 2 Y HEX NUT
Wor4 4 %" WASHER
SB58A 8 CABLE ANCHOR BOX SHOULDER BOLTS
NO55A 8 " A325 STRUCTURAL NUTS
WO050A 16 | 1%s" 0D x Yg" ID A325 STR. WASHER
| Foundation Tube Options For Posts 1 ¢ 2
*6'-0" Split Foundation Tubes S730
*6-0" Solid Foundation Tubes E73I
*5-0" Foundation Tubes S735 W/Soil Plates SP600
*4'-6" Foundation Tubes E735 W/Soil Plates SP600
Breakaway End Post U Dia x 4"
\ éo/fD
w/Nut
Impact # (2) Washers|_WO0i4
Head
T g/
7 )

IMPACT HEAD CONNECTION DETAIL

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

SKT-350

SEQUENTIAL KINKING TERMINAL

LIKELIKE HIGHWAY RESURFACING

School Street to Emmeline Place

Federal Aid Project No. NH-063-1(023)
Scale: Not to Scale Date: Sept., 2015
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tdl.ruby/guardrail /nstdwbeamsp.dgn

4/22/04

6/_ 3//

i an } f oe ) " ) -} f e | £33 £ fam § o | £ - | £ [ - |
NS S S S S S S D 7> S S SO S S S
N S O N RSN RN S R I I N N N N A N NN NN NN
S A R R R T S S R R RN PR 77 S S S N S S S A N S Y SV SN
EREIERERERAY //f\@i\\/&b\/&\//ﬁ\a\\ /ﬁi\é%/%\\@\\of\\ IS \\//§/§\</ RGBT
SR, IS 75 SIRLRGA

18-9"

LONG SPAN OVER CULVERT

371__6//
Three Rail Element Sections of Nested W-Beam *

5/_3// 181_9/1 61__31/ 61_3// 6/_3//

Direction of Travel A=

-

2 7//

_
1
|
—
N

/‘Ground Line

S SYISTES VSIS NIISZES SRS LA A SSYS SYESYS VLSS &S N4
Culvert or A B
—~ e
Other Obstacle —=

NESTED LONG SPAN STRONG POST

W-BEAM _GUARDRAIL OVER 18-9" CULVERT
(MAXIMUM DYNAMIC DEFLECTION OF 3.2 FT.)

Recycled Plastic Spacer
/| Block or Blockout

Recycled Plastic Spacer
/| Block or Blockout |

FED. AID ‘ '
FED. ROAD STATE PROJ. NO FISCAL | SHEET TOTAL
DIST. NO. ’ ) YEAR NO. SHEETS
HAWAII HAw. | NH-063-10023)| 2015 | 43 1
£ i o } o | £ £ oo } - | 1 £ F ou | £ £ £ £33

S 7 3 QUSRI LD SIS QUYL L ARSI LR D SIS GOARD SIS AL S

NN N N N N N AN e RN NN NN I N I N R N A o N S O NS

S SR S PIIRSRIRR SASZS RS S S S S S S N 7 S S S Y S UL LS U SIS

/ﬁ\@\@%@ NN Sk ARG \<////§§4 WQ/\\//‘// s ///Q\\//\\gé\\\/a\\\//»\ //X§<//§\\\<§§<// X/A\///\\\z@///\\\/x/\\\

SS2S OS2 2 R, é\i\/%\i\/é(\\\\///\\\

12"-6"

LONG SPAN OVER CULVERT

25-0"
Two Rail Element Sections of Nested W-Beam *

6/_3// 6/_3// ]2/_6// 6/_3// 6/_3//

B~=— A=—o .
N
. — . N J— — — |
] | ] I | | ] [
I || 1 || | | ]
| |
Ground Line |
NN S S S RV S S YU NS SIS SISIS NSNSl ISVIS YIS YIMIS IS
[ e A= } l <—Culvert or

Other Obstacle

(SPLICE IN CENTER OF 12-6" SPACING)

NESTED LONG SPAN STRONG POST

W-BEAM GUARDRAIL OVER 12-6" CULVERT
(MAXIMUM DYNAMIC DEFLECTION OF 3.1 FT.)

*Nofe.:. All nested W-Beam splices points shall be staggered.

Nested W-Beam

<8
<8

AWA

Wé6x8.5 Post

: NOTE: All Rail Elements Sections are 12'-6"
and All Posts are 6’ Long .

SECTION A-A

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

<—W6x8.5 Post | |
NESTED LONG SPAN STRONG POST

: W-BEAM GUARDRAIL OVER CULVERT

SECTION B-B

LIKELIKE HIGHWAY RESURFACING
School Street to Emmeline Place
Federal Aid Project No. NH-063-1(023)

Scale: NTS Date: Sept, 2015
'SHEET No. {2 OF J2  SHEETS

43




