DATE

DRAWN BY_X
TRACED BY
DESIGNED BY _X
QUANTITIES BY
CHECKED BY

dgn

ORIGINAL SURVEY PLOTTED BY

PLAN

8qkhagrd

NOTE BOOK

Ne.

| ' FED. AID ’
FED. ROAD | g1tk PROU.NG. FISCAL | SHEET | TOTAL

DIST. YEAR NO. SHEETS

HAWAL' HAW. | F[H-019-1(26) | 2000 19 46

GUARDRAIL NOTES

. The locations and limits of guardrails shown on the plans are approximate. The Contractor
shall stake-out guardrail locations in the field for acceptance by the Engineer.

2. Unless otherwise noted all guardrail elements shall be 12 - 6” nominal lengfh.

3. For all Modified Type ‘G' end treatments:
a) Provide a curve radius to extend the flare away from the fravelway.
b) Use the ‘Rounded End Section’ in lieu of the ‘Flared End Section’
(Refer to Plan Sheet 26).

4.  Placement of Asphalt Concrete Mix V from edge of shoulder to I - 0" beyond the guardrail
post applies to the entire length of guardrail, including flared segments and end freatments.

5. All existing posts and guardrails for removal shall be disposed of by the confractor af no
cost to the State. This work shall be considered incidental to the contract Item No. 606.3110
- Strong Post W-Beam Guardrail.

6. The Contractor shall provide new edge of pavement striping (equal or better than existing)
and Type ‘C' markers at each work site destroyed by his operation as determined by the
Engineer. The Contractor shall also replace striping or reflector markers damaged by his
operations. Payment for this work shall be incidental to various Confract Ifems.

7. Removal and reinstallation or relocation of existing signs for the purpose of guardrail
removal and installation shall be incidental to Item No. 606.3110 - Strong Post W-Beam
Guardrail. Signs damaged by the confractor’s operations shall be repaired or replaced af
no cost to the Stafe.

8. All end treatments (Terminal, modified "A-/”, “G", Fleat 350, efc.) not completed by
day’s end shall be properly delineated with Triton Barriers as directed by the Engineer.
Payment for use of the Triton Barrier shall be considered incidental fo guardrail installation.

9, Replacement of existing guardrails shall be completed within the same day. No unshielded
areas shall be permitted at the end of the work day.

10. References on the plans to Standard Metal Guardrails and Posts shall be considered the
same as Strong Post W-Beam Guardrail.
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GUARDRAIL LENGTH 37-6" FLARE

Concrete Anchor
/ Block (Typ.)
RM-2
4 1

MODIFIED "A"-I"
TYPE FLARE

1 1

Offset Distance
To E.P. Stripe

RM-2 MARKERS @ 100" o/c TYP, *

Fleal 350

Edge of Travelway J

S

Direction of Travel

TYPICAL @ MODIFIED "A-1" ¢ FLEAT 350 END TREATMENT

GUARDRAIL LENGTH

Concrete Anchor
Block (Typ.)

(RM-B
RM-2 k. ———— RM-3 Bi-Directional
- P fMarker @ Culvert RIf-2
. /7
(
7 /JHI ol
TYPE "G" I - I I I I I
(is) 7 Offset Distance MODIFIED "At
L To E.P. Stripe YPE FLARE
/’ /
S <—— Direction of Travel
/ 7/
_ RM-2 MARKERS @ 100" o/c TYP. * _

TYPICAL @ "G" ¢ MODIFIED “A-1" END TREATMENT

NOTE:

* F xact location of Reflector Markers shall be determined in
the field by the Engineer.

[YPICAL REFLECTOR MARKER INSTALLATION
Al GUARDRAILS

Not To Scale

REFLECTOR MARKER NOTES:
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HAWALI'l

HAW,

FLH-019-1(26)

2000

20

46

All reflector markers located behind guardrail and other locafions shall be installed with

flexible delineator posts.

E xact location of Reflector Markers shall be determined in the field by the Engineer.

Color of flexible delineator posts shall be white except for RM-3, RM-3 bidirectional,

and RM-3/RM-2 combinations shall be yellow posts.

RM-2 shall be white.
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L~ 3" hole
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]78,, : /3/8” | i V 7%1/
378” 2” \
s - sj< = 2]/2// 2”/6”
%" | (iyp.
77" All exterior corners
< = 16" radius
ror SIDE

RECYCLED PLASTIC BLOCKOUT (TYPE 1)

Offset Block or Blockout

Strong Post \ /—"
(PWEO!)
(PWEOZ) | FBB03 guardrail bolt

with recessed nut

\

E xploded View
(Rail and washer not shown)

STEEL POST AND BLOCK DETAIL

N\

RECYCLED POLYETHYLENE

OF FSET BLOCK (TYPE [1)

‘L

Guardrail—

TRAFFIC >

__Paved Shoulder_|_ A

Offset Block or Blockout

Guardrail Post

Grout around post
(See Note No. 5)

7Grouf (See Note #5)

T Guardrail —
Post
Slope

4{“ /I Con't. /
i R
] ot

Pave;menf ” H

Design L

ELEVAT ION

2-0" Min.

s

Grade ¢ Compact
at Fill Area
(See Note No. 6)

2

Parabolic
Rounding

[YPICAL GUARDRAIL INSTALLAT ION
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PROJ. NO. FISCAL | SHEET

YEAR NO.

FED. ROAD

DIST. NO. STATE

TOTAL

SHEETS

HAWAI'l HAW.

FLH-019-1(26) | 2000 | 21

46

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 fo 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.

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

IT paving under guardrails is provided for in the contract,

 the Contractor shall grout around the guardrail post and

seal all cracks in the paved area that was caused during the
guardrail post installation. [f required by the inspector/
engineer, the Contractor 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 tfo the various guardrail items.

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

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

Break Point

Fill Slope
2:1 Max.

Existing -~
Ground
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QUEEN KA'AHUMANU HIGHWAY
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o - "FED. AID |
g TOROMD |sTate | proiNO. | NSSAL | sHEET | ToraL
4 Offset Block or Blockout 4" 6
NOTE: = =T %" HAWAI | HAW. | FLH-019-126) | 2000 | 22 | 46
Guardrail PWEGH é\/// Holes are W6x9.0 — 1 fs :
“ Dia. ] - : - 2
u" Dia g;‘g;cefura/ - |- Hllmuum\m " /@3\ NS 3 x 2Wb" Post Bolt
A qb=zz-== %\“ T Tn | | - \\&J/ o Slot (fyp.) -—\
Q
L ““ 57" 2% 3. L %" |
" s DESIGNATOR | L
y o T | FBBOI 1% 6" : >
f / ' z 0 “
PLAN ! ! gh;‘g;m"a I ..g'P.HéR_ FRB03 0 56" R (typ.) N .
o Rl | |
RWMO2a - | : E 4+ o of- 1" Dia. x g" |
Offset Block or Blockout o Mod. Heavy Pecess bt i
¢ FBBOI Ik Hex Nut sides |
Splice Bolts | | —PWEDI | &R i \ “—A i
| N S | A 6 6
: . | ( i
e —/—C:é-B""O“‘; 7‘;( :'":-:—:-:-—IC—E}D- © H + l‘—:_l _ //__ 0//
2 < 1 59;;70: iy - ~¢T;~k~— (L;flg): " | 14" V6" DESIGNATOR %’ﬁ%KA//IV[Z—‘QASL
%m . % BT,/ e — VN | IR RWBOIb 17/128"
=~ PWEO! — ?0 — 5% -_--¢-’—'~;-: GUARDRAIL BOLTS AND |
Ground | e :':' RECESSED NUT W-BEAM BACK-UP-PLATE (RWBOIb)
L/ne—\ _____ - i
z/
SIDE FRONT
W-BEAM STRONG POST (PWEOI)
ELEVATION
61_ 3// !
STRONG POST W-BEAM GUARDRAIL :
(SGR04a) ® | ®
(e 1 e
6 3 6/ 3// +
_ i L - _ @ 3/4 " X 2 yZ 7"
¢ Rail bolt hole ¢ Rail bolt hole Post Bolt Slot ® A ANO
8-F 580/ FBBO? o
I l ' | Splice Bolts 1 Ve b | @ © ®
) 71 i B ,
o S E L it it %"
A © ak Al | Y Tol. L -
% | RWBOIb/ Lap in direction—/ | -0,+5) >lot (typ) : ,)lf, :
= ~Ground Line of traffic 6k K |
| DESIGNATOR | Tt METAL | | 136" A
: < PWEO! ' ‘ RWMO2b 17/128" '
§>< >; ” — ‘“ o DEPARTMESI\T'?TZ: FTmé;’ORTATION
S H 2 SPAC -BEAM GUARDRAIL (RWMOZD) o 11
i ELEVATION SEACE W STRONG POST W-BEAM GUARDRAIL
SEElsE| | | ,
STRONG POST W-BEAM GUARDRALL WITH s s
i |85 RECYCLED OF FSET BLOCK OR PLASTIC BLOCKOUT KALOKO-HONOKOHAU NAT IONAL HISTORICAL PARK| |
| | PROJECT NO. FLH-019-1(26)
Scale: Noted Date: Aug., 1999
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- 2 1-6 of . 2’_ 3 //2 7 DIST. NO. STATE PROJ. NO. YEAR NO. SHEETS
g0 g Hawar | HAW. | FLH-019-1(26) | 2000 | 23 | 46
s l(_—) 12 // “ |3 D 1
D N oo e = \\:—-J 2 '
ﬁo\ — A /“-\’ ;25’/2° Bend < Y
(optional) S B
(M8
22" x 219" Lap in direction of fraffic ":3? K ©
% x ol Slot (typ.) of fraffic
Z o g
Post Bolt Slot [ @ roles Y ol
*\ yp.) %" x 2l
! E— Post Bolt Slof
) i | I ) Y
o\ oo | TRy & >
e '@"“@'“f@”““c\',x"' s O @
N\ === IR N
% o[t N .
i GO 1 G i . ® ' ©
The cross-sectional U e alga ® | @
i - . 3// | 4/ | 4 | 8/2 | 4// | 4// 'r?// i i i
Z;Tz?n;r/gn}so fg; g%i <~ . D Z I~ m The cross-sectional | " | " ;
dimensions for this 2 4" 4"
part RM;)MOZ? ondrhe DESIGNATOR %ﬁ&%’gﬁ | part are to fit over — 1 1 i
approach end an - part RWMO2b on the BASE METAL
under part RWMOZb RIEOZD 7128 approach end and DESIGNATOR | 110k NESS
on the frailing end. under part RWMO2b RWEOIb 17/128"

on the trailing end.

W-BEAM END SECTION (FLARED RWEOID)

W-BEAM TERMINAL CONNECTOR (RWEQZD)

30° ® G/

Contour to fit over
rail element

S
30° ® @\
30N @ ®\\ \
<— Lap in direction 90 x 11" Splice Bolt
of traffic Slot (typ.)
<— Lap in direction \ 2 ' x 1%" Splice Bolt Shape to fif

Shape to fit of iraffic % Slot (fyp.) rail element —\ ‘
rail element - R ! ® ®
: AN - / |

2 @k
V @ @\ 'he cross-sectional i i
| |
I |

/2]/41/
16"

/2%11
/6!/

The cross—seﬁona/ o ey Y dimensions for this | | , | , NT OF TRANS
- dimensions for this 20 i 8f i TR part are fo fif over 24| 6k 71/, ' P eiwars vsion
~part are fo fit over ’ ' | part RWMO2b | Varies STRONG POST W-BEAM GUARDRAIL
part RWMOZD DESIGNATOR | PASE METAL . e romarop | BASE WETAL] QUEEN KA'AHUMANU HIGHWAY
wEses 1 17128 | o §/Z NESSL ’ INTERSECTION_IMPROVEMENTS TO
~ KALOKO -HONOKOHAU NATIONAL HISTORICAL PARK
W-BEAM END SECTION (BUFFER RWEQ6ED) W-BEAM END SECTION (ROUNDED RWEQO3a) PROJECT NO. FLH-019-1(26)
Scale: Noted Dafe: Aug., 1999
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rozo \ — Offset Slock or Blockout l e = T S Hawar | Haw. | FLH-0191026) | 2000 | 24 | 46
NOTE: W6x6.0 I
FBB0I All Holes are 3" Dia. ° - AT X
Splice Bolts | B o5 are 74" Dia g;;“%f“’a/ - T S [ @\ NS 3" x 26" Post Bolt
| | p a8 i AN )T Slot (typ.) .
R T . ( Tt = 2 ’ 57 Y 1347 |
FBBO3 I /8 _ 6\12 /8 | J 3/4 " - L /8 A \!
o DESIGNATOR| L
: o i S FBBOI % %' R (typ) | = \
P % ©of | FBBO2 2" v | NIES
N : ’ i 3}:1}{’3 - FBBO3 10" = 21
' e u:m-—i)—Hé;-— 1" Dia. x Yg" :
. ! Mod. Heavy Recess both .
[end | S| D | i~ Hole for rex N\ s1des |
N _______ | BN In W-Beam 6" : 6"
— / | § __—_-“*Héf_ RUD/‘a/'/ /\[’ ) < . < - >
PWEO?2 o L W \ , ; -0 _
| . 7 — % 7~ ~Ground E MET
~ e 77 e U,?é’” + v el DESIGNATOR | 7471ckhE 55
FlEVATION — S — — T R~ F:’ RWBOID 17/128"
s :—f—”—f—: GUARDRAIL BOLTS AND | |
STRONG POST RUBRAIL 7 i RECESSED NUT " W-BEAM BACK-UP-PLATE (RWBOIb)
(W-BEAM) GUARDRAIL i |
SIDE FRONT
W-BEAM STRONG POST (PWEQZ2)
= 61_3" Sl 6l-3” > 61—3” 'i
¢ Rail bolt hole ¢ Rail bolt hole :
8-F BBOI FBB0O2 (v | ©)
- Splice Bolts xK"“T' | f RIMOZD o » '
H R Y ‘o o
= = = 3 | Post Bolt Slot ;
I RWBOIb | s 2 N
y l
= PWEOZ ) N\—Ground Line 11 ‘ © 77 i4©
- . - w ® ® ®
ELEVATION _ N - | }
STRONG POST RUBRAIL (W-BEAM) GUARDRAIL WITH | 0°+5’ Slot (typ.) | |
RECYCLED OFFSET BLOCK OR PLASTIC BLOCKOUT =5 | 8)5" X
pESIGNATOR | BAF METAL _ | 13-61"
RWMO2b 17/128"
__ m | Al APDRAT /_‘\)WMOZ | | DEPARTMEﬂ'?Ti): TRANSPORTATION
TN S Y 2 SPACE W_BE GU [_ ( b HIGHWAYS DIVISION
<+> T O S . _WT RQ__B_B_A_Z_L
T | \*/ | (W-BEAM) GUARDRAIL
o As gl g QUEEN KAAHUMANU HIGHWAY
Required T INTERSECTION IMPROVEMENTS
| PROJECT NO. FLH-019-1(26)
HEX BOL T¢ N UT (F BXI6a) | Scale: As Shown Date: Aug., 1999
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FED. ROAD FISCAL | SHEET | TOTAL

g 61_ 3/1 5 6/_ 3" | 6/__ 3:/

| - - : ¢ ] DIST. NO STATE PROJ. NO. YEAR NO SHEETS

. B o, [ransiion Secrion ! | ! | @ | HAWAN | HAW. | F[ H-019-1(26) | 2000 | 25 46
e e————— | . " :

1 SN e — :
31‘—‘: =SS : [ ap in direction of traffic : b O, n N O TE . W6X 9»0 H'
e e === 13 r - All Holes are  Structural _ || _

ii :QP \_ :: | AN RWTOIb \_. RWMO2b //// I ’ . Jod" ‘%” Dia. Shape ~|
| & RTWO2D ;; o STEEL WASHER 5? T
! :: inish Grade ) 8" 23fn__ )
ST | ; //MM TR ///@YW'///; FOR % BOLT ) /8 L %
I * Post spacing not to be used for _ . — 3
u TRANSITION SECTION * Thrie Beam connection to stfructures. | | B nnnRARRRT ;\mi %o | ;S |
A 3 = : F— el
" 7 > 15/ 1 S | i P—
/-0 3 Confour to fit over o/ "%% / 16 <————A—-5———> | © B : PHEDS
6" 6" 3%, y 120" RTMO02b S Required - %%
2'/4"\M\/¢ 5" ol 4l aty SIS | i e
NN S ' ¢ Post Bolt Slot | | 3 ! R TN
I —— R \+>§%”R / | | / ,05 o >l 30T & N m """ ] | 7 :é[)
ST e J—CRCH— | Lep ¥ = :
e = § /(d / /32 | P =7 Post Bolt Slot ‘ 2% /2 2{2:6” W | 9‘) i
D S A R T x2l" - e T6” © |
\ X \\ / ] FLAN ' : !
g ™ / o, [ o< 7 ' | !
ﬁ Sj C?l -}> @ EE—rs—r ? /,/,C)e( ?ﬁ/j g//OO;-S ql> Jp } H E X B OL 7‘$ /V UT f{-ound é //j /4 - 7 f;:elj nd
d Distance between Post . S (FBXI6a) ¥
s ]
O Slots and the sum of S , , g ) 1o
ﬁf@ \ Post Bolt Slot Centers = s 7 __Hf _
'> fo be designated. 2 X
| =— %R | | 2 1
/ > RAIL SPLICE L TN ::
L post Bolt Stot -%4"x2l%" 2,0 x 1l ELEVATION | |
SECTION THRU SIDE FRONT
BACKUP PLATE - END SECTION (BUFFER RTEO3b
‘BTBROIb) RAIL ELEMEN T . W-BEAM STRONG POST (FWE(4)
(Use at Posts where (RTMO2D) 7-3"
Splices do not occur) 315" 316"
s Post Bolt 4% " -
- | S Slots Tl S =
3" Min. | | i = | ﬂl" <7/25" %"
¢ %” Y = =5 s
Pt \_Loym 7 S M ) Tfric-Beam backup Pret < M= = (6% [ Dia, x
o 11" | 4 = (At Posts where T T = —Mod. H Recess both
1-7% ‘ L_l\ "%"‘ ! -““%"‘ 3%" / -2 Min. 2 Min—] =TT Splice sdoe';/ neof occur) B \ E/%/ ng Nif o 5/%’%?5
o " .o Splice Boit Slot ) < L 178 ‘A
30 __®~..8 y:e'»}’/ — 2-6 20 x 16 (fyp) Posf Bo//; S(/,%) m\"l /—FBBOZ -
2y TRANSITION SECTION (RWTOID) " T/ DESIGNATOR| L ! -
PLAN N Q / Sy FBBOI 1% =y
PLAN 1% AV (Typ) DT L/ z 73 Moo FBBO2 2" e "y
£, re W x 2" a MMW'Z\ - < S | ;(E 2 side FBBO3 10" “ fs
y ?%Oﬁed ,ZOI&S | Holes ’;ﬁ’ Bolt— 71/ . 1 4 E/
X ” 3 0 \ 1" " v Z o
2 AN s W | 5 <<__*| S T) e GUARDRAIL BOLTS AND RECESSED NUT
| 7 = T © i N -4
g—w}é ! X ;\m \b == :E _E_EE_@%_ i \ 4 EE 4 f{'gund
B | § '\_..____‘< i T l;\% S SR 5 —i—= —ela-: :—e|a~ ne ™\ PWB03-
a : N = = H H S ’ STATE OF HAWALI
B | : :( lﬁo = S i ~ 1 / DEPARTMENT OF TRANSPORTATION
g; z E 2k : 2 N | ’< :Z :;j\ c~§ EE ) % EE A A; HIGHWAYS DIVISION
Eé @ éég mﬁ% N R ..—_\ 0 5 15 ;3 S ; | ELEVATION | STRONG POST MODIFIED
azéfgo ~ 2~6” Slots A . i STRONG POST MODIFIED THRIE-BEAM GUARDRAIL
27 |485 E1EVATION ELEVATION L 5 - A QUEEN KA'AHUMANU HIGHWAY
8 5% ) ~ THRIE-BEAM GUARDRAIL INTERSECTION IMPROVEMENTS
SECTION (ROUNDED) — TERMINAL CONNECTOR BACK SIDE FRONT PROJECT NO. FLH-QI9-1(2
2LUL (SGRO9B) J NO. FLH-019-1(26)

(RTEO2D) (RTEOID) SPACER BLOCK PWBO3 Scale: As Shown Date: Aug, 1999
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HAWAI' HAW. | £ H-019-1(26) | 2000 26 46

Extend Rubrail or Modified Thrie-Beam 25-0" _ Extend Rubrail or Modified Thrie-Beam 25-0"
Beyond Obstruction Beyond Obstruction
25' Transition B 3l 3 3l 3 3 3 31k 3k 3 3k 3t 31k 3 3k 3k 25' Transition Normal _Installation
-0 "3 , (Strong Post W-Beam)
Attach rail to rear of post V- 6% Attach rail fo rear of post
w/Rail bolf-Galv. (hot-dip PO AL (typ) pegE: w/Rail bolf-Galv. (hot-dip
zinc coated) %"# x 4" long >/ | zinc coated) %"% x 4" long
bolt and nut (Rubrail only) bolt and nut (Rubrail only) | /‘ Edge of Paved Area
B \Qﬁ\% I e s s s s e e e s D e e J': II 1D s s s s s B e #’Jﬁ \ B N B u
\ \ Edge of Shoulder /
L Obstruction _ Direction of Traffic \ Edge of Pavement _/
PLAN | See Nofe No. 3
| Normal | N |
__ Installation w25 Transition N Extend Rubrail or Modified Thrie-Beam 250" __ Extend Rubrail or Modified Thrie-Beam 250" 25" Transifion Normal _Installation
(Strong Post Affach rail fo rear of post Beyond Obstruction Beyond Obstruction (Strong Post W-Beam)
W-Beam) w/Rail bolt-Galv. (hot-dip :
zinc coated) %"# x‘4” long Obstruction
bolt and nut (Rubrail only) Metal Guardrail Element
o = = B = =t £ = 3 = = 3 3 3 £ 1 = £ 7 Y 74 = = 5 £ = = - i /‘~ 11-9,?-/8 ! .
T . S SN | NN N 1 VRO 1 O O O | N O | s — 1 R
i NS N N N N N 0 0 N N N N N N N 20 — -J — - 1 rih bround
[ 7% I R R /
) Metal Rubféi/ or
Modified Thrie-Beam Transition
ELEVAT ION
NOTES:
I. All Guardrail and Concrete Barrier Designs at Obstructions shall be
approved by the Engineer.
0" Paved Ares 2. If X < 2-0", Concrete Barri pecial guardrail desi
Paved Shoulder | - [ . -0", Concrete Barrier or special guardrail design.
< - /Zarved Jbstruction 7 20" < X < 3-0", Strong Post Rubrail or Modified Thrie-Beam
ca with reduced post spacing.
| 3-0" < X, Strong Post W-Beam or Modified Thrie-Beam with
X /@ | « 6-3" post spacing. (Normal Installation)
See
Shoulder Pavemenf _Emp Note | 3. If a pedestrian walkway or bicycle route is located behind the guardrail,
Des;)g/n as specified 5 No. 2 the Engineer should install the Modified Thrie-Beam System. The rubrail
on rians Y l % | termini may become a hazard to pedestrians & bicyclists.
s\/ | DEPARTMEﬂ?Ti)sFTméL’ORTATION
TYPICAL SECTION AT OBSTRUCTION | GUARDRAIL DETAILS
« (AT OBSTRUCTION)
Y QUEEN KAAHUMANU HIGHWAY
DETAIL OF GUARDRAIL INSTALIATION AT OBSTRUCTION ‘ INTERSECTION. THPROVENENTS
PROJECT NO. FLH-019-1(26)
Scale: NTS Date: Aug., 1999
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DATE

DESIGNED BY X
QUANTITIES BY
CHECKED BY

DRAWN BY _X _
TRACED BY

dgn

PLAN
8qgkhab7

ORIGINAL SURVEY PLOTTED BY

NOTE BOOK

Ne.

' FED.AID
FED. ROAD | grate PROJ NG FISCAL | SHEET | TOTAL

DIST. NO. YEAR NO. SHEETS

HAWAI'I HAW. | F[H-019-1(26)| 2000 27 46

State approved Guardrail

End Terminal NOTES:

Fill Requiring Guardrail

Type "A” Flare » > I. Metal Guardrail connection to concrete structures requires
el End Post Connection. See Structure Plans.
UV B -~7 " Fill Slpe 7~ |
Cut Slope v - T~ . o . o) . |
_____________________________ IS T T VY I N i S e S - 2. Depending on the existing field conditions, the Engineer shall
~~~~~~ N T T T~ k—- e S determine which guardrail end ferminal should be installed.

-  — £S— ¢— N— FP— (STRUCTURE) -~ . , ’

— \ T \ 4 o - 3. Refer to State’'s most current approved Product List for
______________ W | R NCHRP 350 approved Guardrail End Terminals.
--------------------------------- L | e 1 Mty 1 e | Ml || H i || Rt | il ==~ 'E‘?/(*fff
Cut Slope AN L TS
T R R P \\_\N“__F_/_//__g/o",_oq_ﬂ_“,,,//

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
‘qr'"""qr“““s]r““"sy-~m\ - T T T T T T e~
T~ P Fill Slope =4

cut Slope B DL U N O R O R AL A e

- (STRUCTURE) —~

o - —Median ] B B -
/

- 4
e "_‘Z_"__'Z_T._;_'Z: g F__"Z_”; g, o == WU [ RN e PO AN [
Cut Slope | ﬂl/dL RS q F .q F 'P ! -7 Z
R D R | ~~___ _Fill Slopg  _ _ -~ See Nofe No. 2

Type "A" Flare See Note No. 2
P L A N ‘ | STATE OF HAWAFI

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

| GUARDRAIL DETAILS
ONE WAY ROADWAY (DIVIDED HIGHWAY)
APPROACH END FLARE

QUEEN KA'AHUMANU HIGHWAY
INTERSECTION IMPROVEMENTS
PROJECT NO. FLH-019-1(26)
Scale: NTS Date: Aug., 1999
SHEET No. 9 OF [5  SHEETS
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Either full penefration
weld or bend fo fit ——

1b"x3'x2%" Plate

— Hex. Nut
for %" Bolt

Metal Guard

DATE

QUANTITIES BY

DRAWN BY_X
TRACED BY
DESIGNED BY _X
CHECKED BY

ORIGINAL SURVEY PLOTTED BY

8qgkhab8
dgn

PLAN

NOTE BOOK

Noe.

For Details of Concrete
Anchor Block in Ground

See Det. below.

‘—‘—\ /‘F/ared End

FED. AID

FED. ROAD PROJ. NO.

DIST. NO. STATE

FISCAL | SHEET
YEAR NO.

TOTAL
SHEETS

HAWAI'l HAW.,

FLH-019-1(26)

2000 | 28 46

a Edge of Paved Area

" Weld all around W Weld a/'/ Element 5 5 i 5 5 5 5 5 5 5 3 3 A !
4 [ — i}
1" Plat 14" Plate o . ]
Lex e /4" Plate \ ‘y 126" Pay Limit_| - Direction of Traffic \~Edge of Travelway )ég%ec‘/s
Nut ——\ e ;\: - : AR ‘- %" Machine for Type "G” Shoulder
B ;= _____ T~ s s ’ é%” Bolt ¢ Cut Pl AN
1" Dia. - - - - - doy &T 1 D Washer on —
Stud -———J‘/i: — === = ™~ N Front Face
NS
176" Dia. - 5‘@: — /" Weld ~ ii/i /S Finished Grads——\
Hole in " L ey ' ‘ ii ' ' "
%" Plate 2 P e R e e e B B
Standard Swage — ¥ . ¥ . : . . . : . ; u
Connection for 34" Cable
} | ELEVATION
ANCHOR PLATE DETAILS
TYPE “G" FLARE END TERMINAL
3/8 " '
’ l l %" Cab NOTE:
| [ | ] connected Type “G" Modified End Terminal is a site specific end terminal with a
nnnnnnnnunnnn 3 taper and radial termini. A site specific detailed drawing is required for all
} — Type “G” Modified End Terminal and must receive Engineer's approval.
m\°°| .:\v] The taper (flare rate) of the guardrail shall follow the latest edition of
Stud threaded \ 2 - AASHTO'S Roadside Design Guide (currently, Table 5.6 - Suggested Flare Rate
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 SWAGELD FITTING site eva/uaf/:on, 'The Engineer shall cor]sfder 'safefy (minimize the spea/:ing g
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 Ilimit; 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.
Tt * Note: 2-0" When Installed
{‘ o o with Rubrail
TTIr
ﬁ + F + ﬁ 1 :
/ -—-—-i—}—?——:f:“——a. ¥ .;.221:1::::~~ ] _:T"S“_ | __..._3.*_: ;?6 3/X3;X3/
Finished — | RRREETY | TR Concrete Anchor
Grade ‘1 s | K / (Class A Conc.)
VARSI v
AREETY a = A . -
B L34 Cable | r/ N e
| | TTEsapd v <2
| — Anchor |V L1%" Galv. Rod | I}:::::::::j’l'. ' J%"'x3"x6" Steel
N Flare | W/Welded Eye o = Plate Welded To
:: :: ::' <1': Rod STATE OF HAWAII
] | 8_ 5/8 " B 0 éf S ] g j L __4'— »_J DEPARTM:::W(:\ESTE:,\gi:ORTAT'DN
L] w/nuts L L
washers GUARDRAIL DETAILS

ANCHOR BLOCK DETAIL

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

'6" MODIF IED FLARE END TERMINAL

QUEEN KA'AHUMANU HIGHWAY

INTERSECTION IMPROVEMENTS

PROJECT NO. FLH-019-1(26)

Scale: Noted

Date: Aug., 1999

SHEET No. /0 OF 1[5
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72" {(min.) to

e varies 1o fit field conditions

Location of End Anchorage —
Block when offset distance
from tangent rail section
fo bank is 0-0" to 4-7".

25'-0" Minimum

Location of End Anchorage
Block when offsetl distance
from tangent rail section
fo bank is 4-8" to 67"

— Location of End Anchorage
Block when offset distance
from tangent rail section
fo bank is 6™-8" to 9-5".

DATE

TRACED BY
DESIGNED BY X
QUANTITIES BY
CHECKED BY

ORIGINAL | SURVEY PLOTTED BY
DRAWN BY X

PLAN

8qkhab9d

NOTE BOOK

n

Ne.

FED. AID FISCAL | SHEET
PROJ. NO. YEAR NO.

FED. ROAD
DIST. NO.

TOTAL

STATE SHEETS

HAWAFI HAW.

FLH-019-1(26) | 2000 | 29 46

General Notes

. All posts are 8-0" in length within
the 50'-0" pay Ilimit for the Modified
Type "A-1" Flare.

2. All fasteners, posts, blocks and rail
elements shall conform fo the latest
edition and amendments of “A Guide fo

~ Warranfing Feafure Distanc Location of £nd Anc/.70r age Standardized Highway Barrier Rail
Block when offset distance Hardware,” a report prepared and
Too of F1I — . from tangent rail section approved by the AASHT O-AGCARTBA
or ri 1. ...:,{z. to bank is greater than 9-5". Joint Cooperative Committee.
TZ}%: ; ‘(\; N
Ay A ey | 710" 3. Limit of payment for Modified Type “A-1"
Y 1,7 ¢ f ey !
ITE%T g 4 3 7 v Flare shall be 50-0" from End Shoe
§7% : . .
T : : L 12-6" | 126" _|Measured along including Anchor Block and GRP work.
: A : A H/W"L | a rail face
J . . 4. Excavation, Anchor Block, Backfill and
£dge of — 5o Nested W-Bom GRP work shall be considered incidental

Design speed |  5.p
mph
68 15:1
62 13:1
56 12:1
50 11l
43 10:1
37 il
3 €l

Paved Shoulder

PLAN

(see elevation plan for
post spacing)

Height of quardrail is parallel

fo shoulder grade

I i I J oy 10 I Il I i Il

I I I I I I I I I I I

I T I AL L | I s 1 o g
Ll I I T T ;: 5\
u u u u u;*u \—
_qn * 6’-3" CONCl’efe
18-9
~ = anchor block
251_0//
Double Nested
W-Beam
50' Guardrail _
Pay Limit for Modified Type "A-1" Flare

ELEVATION (Profile Along Rail)

* Posts at 3-1/6" oc.

Guardrail
Element

Long Bolt

%8 x 7%,'/

** Posts at I'"634" o.c.

3I'x3'x3" Conc. Anchor Block
Buried in Cut Section

. —

=™ Special End Shoe for
Details See Sheet 23

PLAN - ANCHOR BLOCK IN CUT SECTION

fo the Modified Type "A-1" Flare.

@ GUa /-d/.a/./ LO\CO

Q)
N /\_9,,
Grouted Rubble
4. //f\Qing
o \ Backfill
Metal Guardrail 3%3'x3 Conc.
ANCHOR BLOCK IN CUT SECTION Anehor Block

Cur Slope

STATE OF HAWAUII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

MODIFIED TYPE "A-1" FLARE

QUEEN KA'AHUMANU HIGHWAY
INTERSECTION IMPROVEMENTS T0O
KALOKO-HONOKOHAU NATIONAL HISTORICAL PARK

PROJECT NO. FLH-019-1(26)
Scale: Noted Date: Aug., 1999
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DRAWN BY X
DESIGNED BY X
QUANTITIES BY
CHECKED BY

TRACED BY

ORIGINAL SURVEY PLOTTED BY

PLAN
8qkhabSe
Ne. 00N

NOTE BOOK

Blockout

Plan

Offset Block
or Blockout

| Steel Post
W-Beam Ra/‘/——\ /
Offset Block or ":}—l

/—S teel Post

. I
I é F
NS
Nk
~ S
= | ©
N\\\
: | %\\%\\%\\ o
o
L
L
b
)
s ’\/r
|
|
|
T B A
Elevation

STRONG POST W-BEAM GUARDRAIL

welded to inserts

End of inserf fo " % % b o b
be closed \»1 r‘— Y% bars e

Threaded inserts for
M24 x 50 galv. hex
head cap screws

Cap screws fo be
threaded a min. 48 mm
Inserts threaded min
of 45 mm

ANCHOR ASSEMBLY

a1 —-ABR -
o9 1| &
& L ®
-1 —-dau—--
51/ ” "

CONCRETE BLOCK ANCHOR

3/_ 0//

CONCRETE BLOCK ANCHOR

(3 X 3’ X 3)

BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS

MODIFIED TYPE "A-1" FLARE

. ]/__0//_-‘ //_0//_‘._____ l
S I |
S L] | °
GRP 3Q{ ; % |
Dk LSRN
J:":> I I QZ .
- Y S
II*:::=:::::II FL’
Anchor assembly for threaded ’QC)E ! ! 2'% N
inserts (see detail this sheet) \‘%@E\L V]
] = P
J| == |======== . ik
o Ee Ry SUEES.
f
Plan
//_011____*__‘___._ 4” I //__ 0//_____
. - B
Terminal connector RWEO2b i_ g |- g 5" i[( /Zg%es
_ L _
‘ Sen 8%,
} e el
_ = = 1T 1 felj__;___;_:_/_“/_;ﬂ
= o ! 3// I
(e [a—) . o 3 ? ':
l—> —_— S |
%r’“ Il ::
I
=1 |
!
Al :i
J ! | 1
e Y=
- 3-0" »N—3 -#4 bars 2-4" long
Elevation

' FED. AID - |
FED. ROAD | grate ROy RO FISCAL | SHEET | TOTAL

DIST. NO. YEAR NO. SHEETS

HAWAII HAW. | £ H-019-1(26) | 2000 30 46

Note:

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

STATE OF HAWAIL
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

MODIFIED TYPE "A-1" FLARE

QUEEN KA'AHUMANU HIGHWAY
INTERSECTION IMPROVEMENTS TO
KALOKO-HONOKOHAU NAT IONAL HISTORICAL PARK

PROJECT NO. FLH-019-1(26)
Scale: none Date: Aug., 1999
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SURVEY PLOTTED BY

DRAWN BY_X

DATE

Il

QUANTITIES BY
CHECKED BY

ORIGINAL

PLAN

«dgn

8qgkhabl0

No.

| FED. AID ' '
%" Dia. x 3" W-Beam Guardrail End Section GENERAL NOTES bist. No. | STATE oL veaR | “No. | sHeeTs |
C”ews Cable Anchor Box [3780] HAWANM | HAw. | FLH-019-1(26) | 2000 | 31 46
Impact gzjog;kz’ugolfs, 6” x 8" Wood CRT Posts End payment for installation (ea. I. Wood posts are required with the fleaf. TN
Pl WO50A washers M.BGf. Length of need (post 3 thru 7) begin in payment for standard 2. All bolts, nuts, cable assemblies, cable anchors and bearing plates NO. ary BILL OF MATERIALS
- metal beam guard fence (M.B.G.F.) .
53000 W-Beam Cenfer Section V-Boam Coardral shall be galvanized. ) | 53000 || IMPACT HEAD
[F1304] o073 3. T//(); soill 57‘Iubc=3r§§7a//S r;of pro;r.,z:demmorg fZan 4 ibo:e grozfmfc//7 .(measu.real'n . F1303 ; W-BEAM GUARDRAIL END SECTION, 12 GA.
) \H]\ along a o cord’.  >iie grading may be necessary 10 meer Inis requirement. F1304 I | W-BEAM GUARDRAIL CENTER SEC, 12 GA.
26 fraffic side — 4. The soil tubes may be driven with an approved driving head. They
. . . . GI1203 / W-BEAM GUARDRAIL, 12 GA.
i shall not be driven with the wood post in the tube. If the soil tubes
‘ . . . . . . S730 2 *FOUNDATION SOIL TUBE, 6" x 8" x 6
31 Straigt flare are placed in drilled holes, the backfill maferial must be satisfactorily =70 / PIPE SIEEVE
it ) compacted to prevent settlement.
Limit of Paymenf for FLEAT-350 - E750 { BEARING PLATE. 8" x 8" x 5/::
5. When rock is encountered during excavafion, a 12" Dia. post hole, 20" deep may - , v 4 Gl
PLAN be used if approved by the engineer. Granular maferial will be placed in the 5760 CABLE ANCHOR BOX ,
- bottom of the hole approx. 2/ deep to provide drainage. The soil tubes will Err0 ! BCT CABLE ANCHOR ASSEMBLY
TRAFFIC _ be field cut to length, placed in the hole and backfilled with adequately £780 / GROUND STRUT
compacted mafterial excavated from the hole. 650 4 2.0" x 7.5" x 45" WOOD POSTS
Standard MBGF P67 5 6" x 8" x 6 WOOD CRT POST
line posts 6. The breakaway cable assembly must be tauf. A locking device, X9 X
‘ (vice grips or channel lock pliers) should be used to prevent the cable P6rs 5 6" x 8" x 14" TIMBER BLOCKOUT
@ @ @ @ @ @ @ @ from twisting when tightening nuts.
= 6-3 T 6-3 4-2—=—4-2 1-2"—= 6-3 = 6-3 7 7. The wood blockouts shall be “toe nailed” to the rectangular wood HARDWARE
posts to prevent them from turning when the wood shrinks. B560122 24 %" Dia. x %" SPLICE BOLT
Wood 8. For curb installations, the soil tubes and posts shall be installed B580754 2 %" Dia. x 7)6" HEX BOLT
Post al the proper ground elevation behind the curb. The posts will require B581004 2 %" Dia. x 10" HEX BOLT
|P650] Q\\> @, field drilling new holes fo accommodate the rail to the post B581002 / %" Dia. x 10" H.G.R. BOLT (POST 2 ONLY)
i 1 connecting bolt fo maintain the proper height of the rail above the B581802 5 %" Dia. x 18" H.G.R. BOLT (POST 3-7)
= i : i Eﬁ ; gutter pan. The excess post length above the rail will be removed if NO50 34 | %" Dia. HGR. NUT  jots oot i 2 2
== P\ ' 1 6rOUND LINE |1 ) directed by the engineer. wos0 10 %" Dia. HG.R. WASHER
R ﬂ = = = = = XS Xy NI00 2 | 1" ANCHOR CABLE HEX NUT
Sabge 5 = = = = = wi00 2 1" ANCHOR CABLE WASHER
Agg e%/ y 0X (8)0val Shidr. E350 2 %" x 3" LAG SCREW
S760] - - - - %U,’f%;ahe?c; y - - SB58A 8 | CABLE ANCHOR BOX SHOULDER BOLTS
| -g;‘,qg;?d Line| | | ' d’/’ sfy//ce Balts NO55A 8 /5" A325 STRUCTURAL NUTS
20 ia?;alll)or;?féﬁached Nur WO50A 16 1%6" 0D X Yg" ID A325 STR. WASHER
(A= 50501
Foundation Tube Options For Posts | ¢ 2
ELEVATION . .
*6'-0" Split Foundation Tubes S730
“ i *6™-0" Solid Foundation Tubes E73I
. Slp 1 *5'-0" Foundation Tubes S735 W/ Soil
~N K Plates SP600
*4'-6" Foundation Tubes E735 W/Soil
' Plates SP600
w\ i PR >
3/4" Y !
! \ L7
45" 201: ! '2%” D 31,\ \6'\ /3”
:’é" Dia. Post Hole w/ I ¢ st
. | g8 5 o o o AT e
gex Head Bolt |B581004] 1" T/mber Post Timber Post 1% 0.0, WL;se ﬁ\ : A4 5 ~ .| A
HG.R. Nuf- Hex Nut =7 620 d t onl e [l P %
w/(2) Washers W050] [Ni00] 6 x 8" x 19" under Nut only i \i( |
# Washer BCT Cable %" Dia. x 10" 5/ P ., . 3 ! )
55" [E770) # HGR. Nut Lg, Higr. Bolf [B281007] oL . : '
Pipe Sleeve w/(2) Washers [WO50! . w/H.G.R. Nut [NO50) W-Beam Guardrail \ i 7"
= |<—750 ¢ (1) Washer 050 Note: Rail i # X / \\k
' / under Nut only a)‘oz‘:éhegl azl‘spong o3 AN
" " n }
S N oong Strur ' POSTS 1 ¢ 2 TIMBER BLOCKOUT
- Ground Strut ~ s o 6" x 8 X 6-0" J'-?” DEPARTMESI\I'?TZE FT:;mgPORTATION
\6" x8" x6 £ 780 \ T imber Posf N}_ﬁf HIGHWAYS DIVISION
, w 1/ P&71 | "
%” D,'a. X 7%” SOI/ TUbe H‘Lj 6” 8" x 61 % D[a' X 7/2 i ¢ ?y’ FLEAT 350
Hex Head Bolt [B580754 Soil Tube [E1 o e s oia. A" |6 . =¥
LR Breotawey Ja " Dia. 1w hole 757, FLARED ENERGY ABSORBING TERMINAL
- Hole Bearing Plate ) ! ?
| ¢ QUEEN KA'AHUMANU HIGHWAY

PARTIAL VIEW OF POST 1

SECTION A-A

at Post #2

*for bearing plate placement, the
5" side should be installed up

BEARING PLATE |E/50

SECTION B-B
typical @ Post 3 -7

GUARDRAIL AND SHOULDER IMPROVEMENTS

PROJECT NO. FLH-019-1(26)

Scale: As Shown

Date: Aug., 1999

SHEETS
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Installed with a Taper of 50:

Guardrail exit
start away from

Cable Anchor Box [S760]
w/ shoulder bolts,

50™-0" Limit of Payment for SKT-350

/

N "7
W% 51/2(\7%

I ' 2P
%" D,/éf‘
l
9B 2m i na,
A
b NE&D %
> S R N ,
P 27 /7'5
15 !
\‘\ |
| -~

POSTS I thru 8

All measurements should be
taken from botfom of post

, el
3'4:\6 N A

o [ 1]

TIMBER BLOCKOUT [P675 ]

**not supplied by Road Systems.

Wood posts are required with the Sequential Kinking Terminal.

All bolts, nuts, cable assemblies, cable anchors and bearing plates

When the Sequential Kinking Terminal is selected as the end treatment

for MBGF installation, the MBGF shall be flared at a rate of 50: to
prevent the impact head from encroaching on the shoulder.

The soil tube shall not protrude more than 4" above ground (measured

Site grading may be necessary to meet this

requirement. Soil ftubes shall be installed for all wood posts.

fraffic structural nuts,
 \WO50A] washers
M.BG.F. Length of need
. . 3 ¥ T 3 3 :IN
{ = .
" W-Beam Guardrail
Impact 2% \ W-Beam Guardrail End Section OR
51303] OR [S1305
TRAFFIC S PLAN
12-6" or 25' W-beam Rail Elements Standard MBGF
\ line posts
/ 2 3 4 5 6 7 8 9
Q 61_ 311 Q 61_ 3” Q 6:_ 3:: g{ 6/_ 3” Q 61_ 3” Q 6"' 3:: Q 61_ 3" Q : 61_ 3” Q
—(8)0val Shidr.
button head
Wood , %" Dia. x 1%"
Post %" Dia. Splice Bolts
PEED x 3" Lag #
" Screws Nuts [NO50]
E350 ~A ~B
% =
7 e = il = = GRQ/@/Q LINE s
™1 |Cable ~1 I ™ ™ N ™ N
Anchor Box
Assembly
L ([S760] | | ] | | | |
—Ground Line A —B
Strut
[F780]1 ELEVATION
3" Dia, Post Hole w/
%" Dia. x 18" Bolt [B581802]
% u Dia. X /0” 6” X8 x 14_20 ¢7H.G R. NUr
| . Lg. Hgr. Bolt [B581002] Timber Blockout 19" 0.D. Washer
" Hex Nut imber Post w/HGR. Nut PE75 under Nut only
m . #: (1) Washer GENERAL NOTES‘
¢ Washer | BCT Cable under Nut only Deep Beam :
Wio0] Anchor ASsy 750"\ e 5% Dia. x 10" Guardrail
= i Hex Head Bolt . ; )
Pipe Sleeve ¢ H.G.R. Nut [NO5(] 25" X 1.5" x 45
E770] w/(2) Washers [W050] Timber Post 2.
" x 8" x %" il N RESS6ROUND LINE [P650] 275 shall be galvanized.
Bearing Plate Ground Strut 24" x 18" 26" Dia. o
E7501 Soi );Dlafe Breakaway Hole — 1o 3
6" x 8" x 46" SP6001 %" Dia. x 7" PEERN 5% Dia, x 10"
%" Dia. x 7" Soil Tube [E£35 Hex gg’ F1B280/54) Hex Head Bolt [B58I004)
Hex Head Bolt [B580759] ) g Lia. ¢ HG.R. Nut [NO50]
# HGR. Nut SECTION A fex Nut (NOBT] / O\ WA Washers
%” Di a‘ X ’ i i 6" X 8” X 41_611 4.
— Hex Head Bolt Soil Tube [E735] 24" x 18" along a 5 cord).
¢ HG.R. Nut Soil Plate
w/(2) Washers , >4"l=
17" Dia. thru hole "
oL PARTIAL VIEW OF POST | & Dia thru [ ] *5" & SECTION B-B
< ng ~® ) - 5.
3 ¥ typical @ Post 3 - 8

PLOTTED BY

I-0" Rail Offset

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

*for bearing plate placement, the
5" side should be installed up

BEARING PLATE |E/50

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

8qkhabll

dgn

NOTE BOOK

ORIGINAL
PLAN

Ne.

50 Straight Taper

50-0" (6™-3" post spacing)

TYPICAL FLARE CONFIGURATION

EDOMD | sate | proiNo. | FSCAL | SHEET | ToTAL
HAWArL | HAW. | F] H-019-1(26) | 2000 | 32 46
I ary BILL OF MATERIALS
53000 ! IMPACT HEAD
S1303/51305 ! W-BEAM GUARDRAIL END SECTION  ,,5'2%:
G1203/61205 3/1 | W-BEAM GUARDRAIL, 12 GA, 125 or 25’
E735 8 FOUNDATION SOIL TUBE, 6" x 8" x 4-6"
SP600 8 SOIL PLATE, 24" x 18" x Y"
E740 ! PIPE SLEEVE
E750 ! BEARING PLATE, 8" x 8" x %"
S760 ! CABLE ANCHOR BOX
E770 ! BCT ANCHOR CABLE
E780 ! GROUND STRUT
P650 8 55" x 75" x 45" WOOD POSTS
P675 6 6" x 8" x 14" TIMBER BLOCKOUT
E 3151 ! *[MPACT HEAD OBJECT MARKER (Not Shown)
HARDWARE
B580122 16 / 32 | %" Dia. x 1 %" SPLICE BOLT
B580754 16 %" Dia. x 7 /b HEX BOLT
B581004 8 %" Dia. x 10" HEX BOLT
B581002 ! %" Dia. x 10" H.G.R. BOLT (POST 2 ONLY)
B581802 6 %" Dia. x 18" H.G.R. BOLT (POST 3-8)
NO50 47/63 | %" Dia. HG.R. NUT G A bk
w050 23 | %" Dia. HG.R. WASHER
NI10O 2 1" ANCHOR CABLE HEX NUT
w100 2 1" ANCHOR CABLE WASHER
E350 2 %" x 3" LAG SCREW
SB58A 8 CABLE ANCHOR BOX SHOULDER BOLTS
NO55A 8 Jb" A325 STRUCTURAL NUTS
WO050A 16 6" 0D X Yg" ID A325 STR. WASHER

GENERAL NOTES: (continued)

6. 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 placedf
in the bottom of the hole approx. 216" deep to provide drainage. The soil
tubes wil Ibe field cut to length, placed in the hole and backfilled with
adequately compacted material excavated from the hole.

7. The breakaway cable assembly must be taul. A locking device,
(vice grips or channel lock pliers) should be used to prevent the cable
from twisting when tightening nufts.

8. The wood blockouts shall be "toe nailed” to the rectangular wood
posts to prevent them from turning when the wood shrinks.

9. 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.

STATE OF HAWALI'I
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

SKT-350
SEQUENTIAL KINKING TERMINAL

QUEEN KA'AHUMANU HIGHWAY
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‘ FED. AID |
FED. ROAD | grate R A FISCAL | SHEET | TOTAL

DIST. NO. YEAR NO. SHEETS

HAWAI | HAW. | £] H-0]19-1(26) | 2000 | 33 46

L INSTALL WITH A MAXIMUM FLARE OF 50:
500" - LIMIT OF PAYMENT FOR ET-2000

ASSEMBLY CABLE PC 3000G
PC 9918A OFFSET STRUT PC 782G BEARING PLATE

PC 704A CABLE ANCHOR

LENGTH OF
NEED

GUARDRAIL EXIT SLOT AWAY
FROM TRAFFIC

n
B4
'._.__—-i
| Swssmm———
‘
| m——— 3
s

PC 985A GUARDRAIL EXTRUDER

______TRAFFIC

STANDARD LINE POSTS 6-3" 6-3" 6-3" 6-3" 6-3" 6-3" 6-3" 6-3"

%% x %" LG HG.R. DO NOT ATTACH RAIL TO

%" x 4" LG LAG SCREWS

SURVEY PLOTTED BY
DRAWN BY _X
QUANTITIES BY
CHECEKED BY

ORIGINAL
PLAN

SPLICE BOLTS ¢ NUTS BLOCK e THIS LOCATION

1

|

i

| 5% x 1% 16 HGA.
SPLICE BOLTS & NUTS |
|
i

B A
- = - i’ = il
| i | i | i | I WU
g i i | i | dmosss,
%? \ e i | i ! i I a (
:L | ] ! 1 ] 1 i i I
: : a—§h N 5N f—sn N -y} Mo | .
| i T T T | | i
| L o i i L. L. i
| = 1= = 1= = = =
|| o o o o T o o
N o (. o o o o (.
|| | | | | | | |
|| | I | | | | |
| | | P | | |
B | A BILL OF MATERIAL
ELEVATION Pc | arr DESCRIPTION
| | 606 I |12/25/6'3/S (GUARDRAIL)
626 1 12/25/6'3/S ANC (GUARDRAIL)
704A I | CABLE ANCHOR BRACKET
1] u
FC 41478 WOOD 'POST\ FC 41478 WOOD POST—\ | ;f,gg ; f,;. XT%E Z’;VE
| PC 4147B WOOD POST | 7666 | 8 |%" x 18" x 24" SOIL PLATE
| 7826 I | %" x 8 x 8" BEARING PLATE
%% x 18" LG H.G.R. BOLT PC 7056 PIPE SLEEVE 985A | 1 | ET-2000 EXTRUDER
1 W/HEX NUT ¢ WASHER (SEE NOTE 1) __L_ INSERTED INTO POST *I 30006 | 1 | CABLE¥x 66
- =+ = ==t = 33006 | 11 | %" WASHER
PC 99184 OFFSET STRUT %
AT LEFT SHOULDER PC 782G BEARING PLATE 33406 | 47 | %" HEX NUT
INSTALLATIONS, STRUT CHANNEL 3360G 16 “o ll “ SPLICE BOLT
LEGS ARE INSTALLED UP. PC 30006 CABLE ASSEMBLY DTN g'f > X 7{; —EX 1D BoLT
W/I"HEX NUT ¢ WASHER EACH END | ' %P X (72
34976 | 8 |%"# x 9%" HEX HD BOLT
PC 40758 WOOD BLOCK PC 40758 WOOD BLOCK | 35806 | 7 |%"2 x 18" FOST BOLT
E O 5 . 39006 | 2 |I” WASHER
™N/N | ! NN\ ’W‘— | 39106 | 2 |1 HEX NUT
! i 40758 | 7 | WD BLOCK I'2_6" x 8" DR
T 17T TN %% x 9% LG HEX HD | | : , %8 x 9%" LG HEX o | | 41478 | 8 |WD 39 POST 5/px 7l
i | | | BOLT # NUT | i: :: | HD BOLT ¢ NUT W/2 WASHERS !\ | 42286 | 2 | %"® x 4" LAG SCREW
I | :
! :’o:—— o ! S S ) "'-_-:-.——_-[g 9918A | 1 |63 STRUT
; o ‘, ! | , . ! I NOTE: THE %" FLAT WASHER IS USED UNDER THE NUT,
. ! , . . | ' BEHIND THE POST ONLY. NO WASHER IS USED
! : : | N~ 58 x 75" LG HEX HD ! ! % % x 76" LG ! AT THE RAIL
| | |

HIGHWAYS DIVISION

ET-2000 - OPTION "A"

QUEEN KAAHUMANU HIGHWAY
______ . | INTERSECTION IMPROVEMENTS TQ

KALOKO-HONOKOHAU NATIONAL HISTORICAL PARK
SECTION “B-B” SECTION "A-A" PARTIAL VIEW e POST *#1

(TYP @ POSTS #3,4, 6,7 ¢ 8 (@ POST #2) | PROJECT NO. FLH-019-1(26)
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SECTION “B-B" IS SIMILAR @ POST *5
EXCEPT RAIL IS NOT ATTACHED.
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