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%" Dia. x 3" W-Beam Guardrail End Section GENERAL NOTES DIST. NO. YEAR | No.
g{fm&"ews Cable Anchor Box [S760] HAWAI | HAW. |STP-072-1(45)| 1999 |ADD2S1| 33
w/ shoulder bolts, 6" x 8 Wood CRT Posts End - i I. Wood posts are required with the fleat
2 ‘ payment for installation (ea.) . po q .
Impact "?Mﬂ structural nuts, M.BGF. Length of need (post 3 thru 7) begin in payment for standard 2. All bolts, nuts, cable assemblies, cable anchors and bearing plafes | ITE Qry BILL OF MATERIALS
flead 0A washer's metal beam guard fence (MB.G.F.) SN ’ NO.
S30001 \ | W-Beam Center Section V-Boom Cuardral shall be galvanized. ) 3000 I | IMPACT HEAD
f.;;%”" | '" + [F1304] | 3. T/he Soil 57"ube j?a”s r;of pro;r‘ude morbe than 4 abo:e grozfmfc/f7 .(measu‘red f £1303 . W-BEAM GUARDRAIL END SECTION, 12 GA.
Rail exit on L 1 I 1 along a 5 cord’. >I1e graging may be necessary 10 meer fhis requirement. F1304 I | W-BEAM GUARDRAIL CENTER SEC, 12 GA.
2-6" traffic side \\\ n , M ‘ 4., The soil tubes may be driven with an approved driving head. They
S il . . . . . 61203 / W-BEAM GUARDRAIL, 12 GA.
\ h shall not be driven with the wood post in the tube. If the soil tubes —
o , . . . . . . S730 2 *FOUNDATION SOIL TUBE, 6" x 8" x 6
; are placed in drilled holes, the backfill material must be satisfactorily
37-6" Straight flare E740 / PIPE SLEEVE
Limit of Payment for FLEAT-350 compacted fo prevent setfflement.
. . . . E750 N BEARING PLATE, 8" x 8" x %"
5. When rock is encountered during excavation, a 12" Dia. post hole, 20" deep may <760 I CABLE ANCHOR BOX
PLAN be used if approved by the engineer. Granular material will be placed in the L
- bottom of the hole approx. 2" deep to provide drainage. The soil tubes will Erro ! BCT CABLE ANCHOR ASSEMBLY
TRAFFIC __ be field cut to length, placed in the hole and backfilled with adequately £780 I___| GROUND STRUT
Standard MEGF compacted material excavated from the hole. P650 2 2.5" x 1.5" x 45" WOOD POSTS
line posts 6. The breakaway cable assembly must be taut. A locking device, all 5 6" x 8" x & WOOD CRT POST
(vice grips or channel lock pliers) should be used to prevent the cable P675 2 6" x 8" x 14" TIMBER BLOCKOUT
@ @ @ @ @ @ @ @ from lwisting when tightening nuts.
) 6-3 T 6-3 T Y 63 63— 7. The wood blockouts shall be “toe nailed” to the rectangular wood HARDWARE
posts to prevent them from turning when the wood shrinks. B580122 24 | %" Dia. x 1%" SPLICE BOLT
" 8. For curb installations, the soil tubes and posts shall be installed B580754 2 %" Dia. x 7)6" HEX BOLT
P;'gf at the proper ground elevation behind the curb. The posts will require B581004 2 %" Dia. x 10" HEX BOLT
P60 QB\_, field drilling new holes to accommodate the rail fo the post B581002 / %" Dia. x 10" H.G.R. BOLT (POST 2 ONLY)
| | connecting bolt to maintain the proper height of the rail above the B581802 5 %" Dia. x 18" HG.R. BOLT (POST 3-7) -
= = ' e e —— % ﬁ; §§ gutter pan. The excess post length above the rail will be removed if NO50 34 | %" Dia. HGR. NUT  fois teosrswm 2o 2
= \ i GROUND LINE T ) directed by the engineer. wo50 10 %" Dia. HG.R. WASHER
= = g = = SO L N100 2 1" ANCHOR CABLE HEX NUT
ooy B = B = B = wioo 2 1" ANCHOR CABLE WASHER
Assembly (&0val Shidr. F350 2 | %" x 3 LAG SCREW
57601 - - - - g,u,{’ %ahefd/ yr - - SB58A 8 | CABLE ANCHOR BOX SHOULDER BOLTS
~Ground Lire O Shiice Bolfs . NO55A 8 | 6" A325 STRUCTURAL NUTS
- 1T - Rail not attached B580127) | 1/ n 9 n
ezn | af post #3 BoAl W050A 16 | " 0D X Ys" ID A325 STR. WASHER
Foundation Tube Options For Posts | # 2
ELEVATION : .
*6-0" Split Foundation Tubes S730
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\‘\ | N
3/<I" D,/é';
| A 8”/
45:, 20,, i 2%11 D 31,\ 6"\& W
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‘70 Dia. x 10" ¢8” Dia. x 1 ”B-O” B581802) 78': D {/l\%/( Y. <
(4 ’ . , 1 . H.G.R. Nut W050] RN 9 :
Hex Head Bolt |[B581009] I T’ mber Post BCT Timber Post 15 O, Washer \3\\ : 4 5 N d» '
w/(2) Washers W050)  [NIOC] 6 x 8" x I-2" i - < |
# Washar | LT C20c %" Dia. x 107 5 Dia. x 10" Timber Blockout R | e
W00 ; lfpcf[vgﬁgjssy Hex Head Bolt B5BI004 (5. Har. Bolt e Y i <
r ” . # HOR, Nut \ w/HG.R. Nut W-Beam Guardrail g : /V/
Pipe Sleeve w/(2) Washers W050| =\ |=7.50" _ & (1) Washer | 7
& x 8 x % ' y aftached at post #3
X X ‘ '
Bearing 5 Ground Strut , , POSTS 1 # 2 TIMBER BLOCKOUT
[E750 £/60 e 6" x 8 x 6-0" {7” , ‘ STATE OF HAWAII
Ground Strut \ ; DEPARTMENT OF TRANSPORTATION
\6" x8 x6 E780) v / \ ’ Tlmber Post \"—ﬁl % HIGHWAYS DIVISION
%" Dia. x 71/2”- | Soil Tube E735] &y 8 x 6 Zée ' %2; X gﬁf — ) | 2l " FLEAT-350
Hex Head Bolt [B580754 Soil Tube [E735] HGR. Nut WOBD] 356" Dia. i[ 6" & " i A
# HG.R. Nut # HGR M Breakaway <ser—y g4 /6" Dia. thru hole [~ x5 B FLARED ENERGY ABSORBING TERMINAL
|| Hole J, Bearing Plate C T\
| ¥ | ,
| o bearing plafe lacement, fhe KALANIANAOLE. HIGHWAY SHOULDER IMPROVEMENTS
5" side should be installed u Makapuu Lookout fo Kealahou Street
s D
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FED. ROAD FISCAL | SHEET TOTAL
Installed with a Taper of 50: : N 23 ,,\ S, }é”/ pisT.NO. | STATE PRO.LNO- YEAR NO. | SHEETS
) 50-0" Limit of Payment for SKT-350 >~ 4| b1
imit of Payment for SKT-350 \« nawal | waw. |STP-072-1(45)| 1999 |ADD2S2 33
Guardrail exit Cable Anchor Box [S760]
start away from w/ shoulder bolts, <ﬁ> ITEM
fraffic INOS5A| structural nuts, N i . NO. ary BILL OF MATERIALS
[WO504) washers | P
| M.BG.F. Length of need . Pz & >3000 [ | IMPACT HEAD
% NY S1303/51305 ! W-BEAM GUARDRAIL END SECTION 155 %5
. # F} # # F} | % 5 ' v G1203/G1205 3/1 W-BEAM GUARDRAIL, 12 GA, 12.5" or 25
. Ik . il , ; , F{ \ 0 : / z% E735 8 FOUNDATION SOIL TUBE, 6" x 8" x 4-6"
{ i ASY . . 0 1 1/ n
' W-Beam Guardrall N ; I SP600 8 | SOIL PLATE, 24" x 18" x %
Impact 277" \ 3 . . 7 k e RN 4
Head o hoBeadh Cuardlal, £od Section G203 0R IGI20 POl Y E740 I | PIPE SLEEVE
53000 \X\ PIEe 1 E750 I | BEARING PLATE, 8" x 8" x %"
TRAFFIC PLAN 5, i S760 / CABLE ANCHOR BOX
~ ‘ E770 / BCT ANCHOR CABLE
|
12-6" or 25' W-beam Rail Elements \ ;;‘)TZZ% MBGF \\ | E780 / GROUND STRUT
' P650 8 55" x 75" x 45" WOOD POSTS
2 3 4 5 6 / 8 9 )
Q 6-3" Q 6-3" Q 6-3" Q 6-3" Q 6-3" Q 6-3" Q 6-3" O pNg P675 6 | 6" x 8 x 14" TIMBER BLOCKOUT
—(8)Oval Shidr. POSTS I thru 8 E 3151 I | »IMPACT HEAD OBJECT MARKER (Not Shown)
buffon head All measurements should be
%" Dia, x 1" t i t
Dice Bols aken from bottom of pos HARDWARE
LI{;?“ A B580122 16 / 32 | %" Dia. x 1 %" SPLICE BOLT
) usINga0l | | 3«4\\6"\/3” B580754 16 | %" Dia. x 7 %" HEX BOLT
— == fiasi 1 B581004 8 %" Dia. x 10" HEX BOLT
AAAA " VA H o L = GROUND LINE & %., <i/> , B581002 / %" Dia. x 10" H.G.R. BOLT (POST 2 ONLY)
| "W O STk | # B561802 6 | %" Dia. x 18" HGR. BOLT (POST 3-8)
Cabe  ox ] NEEat NO50 47/63 | %" Dia. HGR. NUT VU 6/ % SO TURES 2 STAUT 2
Assembly £ w050 23 %" Dia. HG.R. WASHER
(o000 - - - - . - - <> N100 2 | 1" ANCHOR CABLE HEX NUT
Ground Line A —=B | \7%\ WI00 2 | 1" ANCHOR CABLE WASHER
Sf r Uf n 174
3 Dia, Post Hole w/ TIMBER BLOCKOUT [P&75 SB58A 8 (’%'\'BLE ANCHOR BOX SHOULDER BOLTS
— 5 . 7/{3 Dia. x 18" Bolt IB5GI807 NO55A 8 /; A325 S;/RUCTURAL nTS
g" Dia. x 10" " x 8 xI-2" ¢ H.G.R. Nut [NO50] : WO50A 16 176" 0D X 6" ID A325 STR. WASHER
, Lg. Hgr. Bolt Timber Blockout 134" 0.0. Washer WO50)] **not supplied by Road Systems. 16 16
" BCT Timber Post /HG.R. N f »
1" Hex Nut FEST w/HG.R. Nu P6/3)] under Nut only
NI ‘ # (1) Washer GENERAL NOTES: '
¢ Washer | BCT Cable under Nut only Deep Beam : GENERAL NOTES: (continued)
(Wiog] Anchor Ass " "N " Guardrail ; ; ; ki ; . . . .
e — V750 Z%x%ég é%,, BERTT varirel I Wood posts are required with the Sequential Kinking Terminal, 6. When rock is encountered during excavation, a 12" Dia. post hole, 20" deep
Pipe Sleeve ¢ HG.R. Nut [NO50) 55" x 15" x 45" ' ‘ may be used if approved by the engineer. Granular material will be placed}
Bl < 8 ’,‘,%" N . GROUND LINE » o 275 shall be galvanized. tubes wil Ibe field cut to length, placed in the hole and backfilled with
earing Flate (F780) 24" x 18" 2" Dia. — adequately compacted material excavated from the hole.
N "m e / afe : Breakaway Hole /4\\ 3. When the Sequential Kinking Terminal is selected as the end treatment quarey comp
| " x 8" x 4-6" ] s 8" Dia. x 7y2” //47 711 Di " f MB [ -S4l o ’ :
) : E735] BESrsa 5" Dia. x 10 or MBGF installation, the MBGF shall be flared at a rate of 50: to
Z‘/’; Df'li;-,é‘ ;é%r 580757 ot Tube RE5 ggf gg{r o fex fiead BO-I Lo6/007 prevent the impact head from encroaching on the shoulder. " (\T//’/Z Z::‘apiagf yc/f:/lzflvila‘l‘soiimg//f';fl'z‘f;hi/;azg ul:eclfocf/;“;iei::;lfc?he cable
¢ HGR. Nut INO50) SECTION A-A Hex Nut / = f//clé();jv?}agggr from twisting when tightening nuts
%" Dia. x 10" at Post #2 e 4. The soil tube shall not protrude more than 4" above ground (measured
n— > X " X L0 " , , . . .
e et i e Soil Tube [E735] 2 yA— along a 5' cord). Sife grading may be necessary fo meet fhis 8. The wood blockouts shall be “foe nailed” fo the rectangular wood
w/(2) Washers WO5Q] . = requirement. Soil tubes shall be installed for all wood posts. posts to prevent them from turning when the wood shrinks.
178" Dia. thru hole [ 5" §
PART IAL VIEW OF POST 1 Bearina Plate L g SECTION B-B , . . .
earing OTTF typical @ Post 3 - 8 5. The soil tubes may be driven with an approved driving head. They 9. A special site evaluation should be considered prior to using the
*for bearing plate placement, the shall not be driven with the wood post in the fube. IT the soil fubes Sequential Kinking Terminal where there is less than 25' between the
BEARING PLATE [E750 compacted fo prevent seftlement. lane. .
STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
I'-0" Rail Offset HIGHWAYS DIVISION
———1 ' : 3 3 3 : : . : \ SEQUENTIAL KINKING TERMINAL
50: Straight Taper ' i ' ' ' | |
g fape N\ KALANIANAOLE HIGHWAY SHOULDER IMPROVEMENTS
. Makapuu Lookout to Kealahou Street
< 50'-0" (6"-3" post spacing) . )
Fed. Aid Project No. STP-072-1(45)
TYPICAL FLARE CONFIGURATION Nof fo Scale Date: March, 1999
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‘ INSTALL WITH A MAXIMUM FLARE OF 50:
50-0" - LIMIT OF PAYMENT FOR ET-2000

ASSEMBLY CABLE PC 3000G
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0
X
B

|
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@ ® ® O e

6:_ 3:: 6"' 3" 61_ 3"
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%" x 4" LG LAG SCREWS—,

SPLICE BOLTS ¢ NUTS BLOCK @ THIS LOCATION

|
|
]
- ! %% x 1’4" LG HG.R.
SPLICE BOLTS ¢ NUTS |
|
i

|
|
|
DO NOT ATTACH RAIL TO
|
|

I
l
1
%2 x 1lf" LG HG.R. !
|
!
I
|
I

B A
- B - - ol s E
| | 1 |
R i i i i i i
b - 1 j .L ; i l i
oy (I : ! ! : !
L g i o g i fgh L
| 1 T T T u T T
|1 o LI LI L. L LI L I
| =) = = I~ = = = =
| o o o o o /. o o
|| b o I o o I I b
| | | | | | | | |
| | | | | | | | |
Lo | | | | | | |
b | IR | | FOUR—— | | S | SR | | IR b | MO |
g A BILL OF MATERIAL
ELEVATION Pc | arr DESCRIPTION
606 I |12/25/6'3/5 (GUARDRAIL)
626 | |12/25/6'3/5 ANC (GUARDRAIL)
704A | | | CABLE ANCHOR BRACKET
PC 41478 WOOD POST PC 41478 WOOD POST 7056 | 1 |2 x 5p" PIPE
\ \ | 7406 | 8 |46 TUBE SLEEVE
PC 41478 WOOD POST 766G 8 |4 x 18" x 24" SOIL PLATE
7826 | | | %" x 8" x 8" BEARING PLATE
%" x 18" LG HG.R. BOLT PC 705G PIPE SLEEVE: 985A I | ET-2000 EXTRUDER
L Mx NUT ¢ WASHER (SEE NOTE 1) S R INSERTED INTO POST *#1 30006 | 1 |CABLEZx 66
A - 33006 | I | %" WASHER
INS:L??EZ%;O]I'T gi;%{/[;);gur” PC 782G BEARING PLATE : 33406 | 47 %a HEX NUT
65 ARE INeTALLED OB | —PC 30006 CABLE ASSEMBLY 33606 | 16 |%9 x li4" SPLICE BOLT
W/I"HEX NUT 4 WASHER EACH END 34786 | 16 | %% x 7/6" HEX HD BOLT
H \ 34976 | 8 | %@ x 9%" HEX HD BOLT
PC 40758 WOOD BLOCK O PC 40758 WOOD BLOCK — A} : ‘ 358061 7 %% x 18" POST BOLT
g 5 —Ta \" 39006 | 2 | WASHER
e % Y N 24\ \% T\ 39006 | 2|1 HEX NUT
o - e | o | 40758 | 7 |WD BLOCK I'?_6" x 8" DR
i | ! i %2 x 9lf sto gE: Zgr : | ! : %% x 9" LG HEX I 4478 | 8 |WD 39 POST 5%x 7
: ] ! : : i‘ |; : HD BOLT ¢ NUT W/2 WASHERS 15' I: | g;egf ? z{,,;zs;c_ﬁzzrma SCREW
| [ O | ) i _— [
! “".’o”"gl‘.“"“‘: ! Tg“’g‘{"““‘f / ,;‘”“””:% NOTE: THE %" FLAT WASHER IS USED UNDER THE NUT,
: : o — : ;\ ’ ! BEHIND THE POST ONLY. NO WASHER IS USED
! | | ! %"% x 7)o" LG HEX HD i ! %% x Th" LG h AT THE RAIL.

[ N BOLTS ¢ NUTS

PC 766G SOIL PLATE

i

i

:

i

]

i

1

:\__

l PC 740G STEEL TUBE
i .
I

l

HIGHWAYS DIVISION

ET-2000 - OPTION "A"

KALANIANAOLE HIGHWAY SHOULDER IMPROVEMENTS
Makapuu Lookout to Kealahou Street

SECTION "B-B” SECTION "A-A” PARTIAL VIEW @ POST #] Fed. Aid Project No. STP-072-1(45)
(TYP @ POSTS #3,4, 6,7 ¢ 8) (@ POST #2)

NOTE:
SECTION "B-B” IS SIMILAR @ POST *5
EXCEPT RAIL IS NOT ATTACHED.

I
! I
! I
! |
}_- - HEX HD BOLTS ¢ NUTS :
| !
i : )
: ! : STATE OF HAWAII
: : ! DEPARTMENT OF TRANSPORTATION
I | |
: !
I !
I I
t
|
I
|

Not fo Scale Date: March, 1999
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