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g 7" ]/5//6// 57//6” 3/4” Cable to NOTE:
S i | i {ggnig/jfgeg Type "G" Modified End Terminal is a site specific end tferminal with a taper and radial
T Lo fermini. A site specific detailed drawing is required for all Type “G” Modified End Terminal
| T and must receive Engineer's approval. The taper (flare rate) of the guardrail shall follow the
:QOT NS latest edition of AASHTO'S Roadside Design Guide (currently, Table 5.6 - Suggested Flare Rafe
Stud threaded O for Barrier Design, page 5-21, Jan. 1996 edition). The radius of the radial termini is an
entire lengrh Engineer’'s judgement based on the site evaluation. The Engineer shall consider safety (minimize
the spearing ¢ blunt end situation); degree and potential seriousness of the hazard; bicycle and
STANDARD SWAGED FITTING pedestrian accessibility; maintenance equipment accessibility; Right-of-Way availability; the
smallest radii the metal w-beam/thrie-beam railing can be constructed (check with
AND STUD supplier /contractor); posted speed |imit; angle of vehicle impact; and aesthetics when designing
Scale: NT.S the Type "G” Modified End Terminal. During construction, the Contractor shall layout the
I proposed Type "G” Modified End Terminal and receive approval from the Construction Engineer
prior to installation.
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Concrete, G.R.P., excavation, anchor rod and miscellaneous appurtenances necessary
fo anchor the guardrail ends shall be incidental to metfal guardrail.

QUEEN KAAHUMANU HIGHWAY WIDENING
Kealakehe Pkwy. To Keahole Airport Rd.(Ph. 2)

Federal Aid Project No. NH-019-1(38)R
Scale: AS NOTED Date: APRIL 2016

SHEET No. 1 OF 4 SHEETS

TAS-BUILLTY 5149 525




DATE

SURVEY PLOTTED BY

DRAWN BY

DESIGNED BY
QUANTITIES BY
CHECKED BY
W:\_CIVIL 3D PROJECTS\2008_003_001 GBI QUEEN K HWY WIDENING\O1 CIVIL DRAWINGS\519_521 GUARDRAIL DETAILS AND NOTES.DWG 7/6/2016 9:37 AM

TRACED BY

PLAN

ORIGINAL
NOTE BOOK

W, W W e S s | RN || | et
e I - - GENERAL NOTES: wawal | . | yeoma-iiseR | 206 | 838 | 328
| v . .
N | N % B \ . All hardware, posts and fasteners shall be hot-dip zinc
_ - s | - 14" coated galvanized after fabrication. No punching, drilling or
Xy | =< 1y Dia. Hole | ) cutting will be permitted after galvanizing.
o i T et S | BN N 7" 2 2. Where conditions require, special post lengths in increments
o o —Tn | 74" Hole of 6 inches may be specified.
ARG i : Y df 3. All fasteners, posts, and rail elements (i.e. FBB03, PWEO],
__T j s : ) RWMOZb, efc.) shall conform to the latest edition and
A ] | \ amendments of "A Guide fo Standardized Highway Barrier
X 0 | 7 Rail Hardware”, a report prepared and approved by the
. » | AASHTO-AGC-ARTBA Joint Cooperative Committee, Subcommittee
178 178 ' \ \ On New Highway Materials, Task Force 13 Report. Dimensions
I | oty DD NN of fastners, posts and rail elements have been converted from
7/ 2” 2/2 2//6 1/11 4// . . . .
378" _|_ 0y /4 4 o mefric units info their present form.
R : 16 ,
50 T Al exterior corners - 6 4. The Recycled Plastic Block or Offset Block shall be approved
8 I radius by the Stafe.
TOP SIDE RECYCLED POLYETHYLENE 5. All new guardrail systems (system consists of total length of
guardrail including both end treatments) shall include the
RECYCLED PLASTIC BLOCKOUT (TYPE 1) OFFSET BLOCK (TYPE II) Additional Paved Area.
Scale: N.T.5. Scale: N.T.S. 6. After the guardrail posts are installed in the paved area,
) Offset Block or Blockout the Contractor shall fill/seal around each guardrail post
Offset Block Or Blockout Cuardrail—— and all cracks in the paved area caused during the guardrail
vararai _Guardrail Post post installation. If required by the inspector/engineer, the
0 Contractor shall tamper the paved area around the quardrail
\ /\ = post prior to filling/sealing. All costs associated with this
Strong Post g S work shall not be paid for separately, but shall be considered
(PWEO!) y\ e t‘: 0 Fill/Seal Around Post Incidental fo the various guardrail items.
) . -
(PWED2) / @%”O/g Guar ddf a//v/ 750/ J x (See Note No. 6) 7. When standards for the fill slope area cannot be met, a sife
. /1 Rrecessed WU , specific, engineer approved design may be used.
¢ U
& Iy / PLAN 8. New AC. pavement at guardrails shall extend 6 feet longi-
e.s. Additional fudinally beyond ferminal ends.
Paved Shoulder FPaved Area* 9. Reflector Markers (RM-5) mounted on guardrails shall be
spaced every 25 feef. RM-5's shall not be installed on
A [-0" Terminal Sections. Furnishing and installing of each RM-5
Exploded View shall be considered incidental fo the adjacent guardrail system.
(Ralil and washer not shown)
2-0" Win. GUARDRAIL TYPE CLNENS IOV
STEEL POST AND BLOCK DETAIL | J— > [ Grade £ Compact Sirono Fost W-Bea e e
Scale: N.T.5. (See Note No. 7) Strong Post Rubrail (W-Beam) 2-0" | 16"
Type 111 or IV Retroreflective Guardrail — Strong Post Thrie-Beam -9%"| 1-6"
Reflector Marker (RM-5) - Reflector Sheeting (High Intensity); T Post o . Y Yy
Facing Traffic (Mounted On Guardrail Bolt) Color of Retroreflective 0 j}% >frong Fost Moditied Ihrie-Beam 20" | 20
Sheeting shall conform to Slope Her 10 Break Point
the color of the adjacent | Con't .
n ) edge line. ] L0-
27| : T ) Fill Slope
Pav't. 175" Min. ~ 2. Max.
3 Design AC. Pav't, Parabolic I
Mix No. IV ROU/?d/'ﬂg ~ STATE OF HAWAII
; ex/sting - DEPARTMENT OF TRANSPORTATION
o Slot " X 2" //Df/°0/f$7‘0 installing Afo Mix. C/7VO., v, f ground LECEND FOR HIGRWAYS DIVISION
evel € remove vegetation and compac i
2 < existing ground to 957 compaction. ac-BUILT POST_INGS CUARDRAIL DETAILS & NOTES
S Galvanized Steel (Vg Min. Thickness) PAAAP Squblg_gllg (ililet_for
or Approved Plastic Equal anTRELT delerion QUEEN KAAHUMANU HIGHWAY WIDENING
ELEVATION Joeee Double line for || Kealakehe Pkwy. To Keahole Airport Rd(Ph. 2)
REFLECTOR MARKER (RM-5) DETAIL AND TYPICAL INSTALLATION TYPICAL GUARDRAIL INSTALLATION tondway Text for se-but Federal Aid Project No_ NH-0I9-1(38)8
Scales NT.S Scales NT.S posting Scale: AS NOTED Date: JULY 2016
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FED. ROAD STATE FED. AID FISCAL | SHEET TOTAL
DIST. NO. PROJ. NO. YEAR NO. SHEETS
C.0.
HAW All HAW. _ _
NH-OIS-I38)R | 2016 50500 528
/"/ = = = = = = = = = = = = = = = ,/ /"/ = = = = = = = = = = = = = = = //
[ | [ |
LONG SPAN OVER CULVERT LONG SPAN OVER CULVERT
37/ _ 6// 25/_0//
[ hree Rail Element Sections of Nested W-Beam* ITwo Rail Element Sections of Nested W-Beam*
6/_3// 6/_3// 6/_3// /8/_9// 6/_3// 6/_3// 6/_3// 6/_3// 6/_3// /2/_6// 6/_3// 6/_3//
Direction of Travel A A B A
i T i T il 71 il il T il i T i
|| I || ] ] 1 | 4 y iy 1 ] || ] || A
[ Ground Line [ Ground Line
SIS I I I I S I S T I I I I I I NI O I S IS A
Culvert or A=— B=— B=— A=— < Culvert or
Other Obstacle ——=
v % Other Obstacle
(SPLICE IN CENTER OF 12-6" SPACING) (SPLICE IN CENTER OF 12-6" SPACING)
/ 1/ / 1/
W-BEAM GUARDRAIl OVER 18-9" CULVERT W-BEAM GUARDRAIl OVER 12-6" CULVERT
(MAXIMUM DYNAMIC DEFLECTION OF 3.2 FT.) (MAXIMUM DYNAMIC DEFLECTION OF 3.1 FT.)
Scale: N.T.S. Scale: N.T.S.
Recycled Plastic Spacer Recycled Plastic Spacer : . .
Nested Block or Blockout Block or Blockout 1. All Nested W-Beam splices points shall be staggered.
W-Beam
| | 2. All rail elements sections are 12-6" and all posts are 6" long.
| |
< | |
] |
- — —p - — —p
< | W6x8.5 Post |
| |
1/13/17 Added sheet
Wex8.5 Post A
/ DATE REVISION
STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION
; . GUARDRAIl DETAILS
QUEEN KAAHUMANU HIGHWAY WIDENING
Kealakehe Pkwy. To Keahole Airport Rd.(Ph. ?)
SECTION A-A SECTION B-B Federal Aid Project No. NH-019-1(38)R

Scale: AS NOTED Date: DECEMBER 2016
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approach end and Designaror [ hickness
under part RWMOZ2a RWEQ2D 10 Gauge

on the frailing end.

W-BEAM TERMINAL CONNECTOR (RWEOZ2b)

Scale: N.T.S.

30°

)
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- R
<— Llap in d./recz‘/'on 29, x 1"
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art RWMOZa : ase Mefa
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W-BEAM END SECTION (BUFFER RWEOQ6a)

FED. ROAD FED. AID FISCAL | SHEET TOTAL
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o1 3l h nwar | v | oo s ool | e | 350
972 . ¢
Post - 6/4'R
| S ]/_5]/4//__/_
121" | o , g0
Lap | S AT o L i L
< = o | 8l 75"t i ] 3%
0§0 C% @ 2/_6// T
Va2 X 1g'Splice <— lap in direction PLAN PlLAN
Bolt Slot (1yp.) of traffic Slotted Holes —
‘ /X 29/32// % ]]/8//
3/4// X 2]/2// Vi ]// D/a° 3/4// X 2]/2//
Post Bolt Slot EA | . So HolES Post Bolt 71,
A\ B | ¢ |8 ] o, Slor—
® ® *‘\\\\\ o : : Q ‘ == ==
L < S AN
S I < s o e 8
AN cH | = > : &| ,\\——@< o SN tQ
R [ g =
] \ . ‘ — :j \Q:
© R ELEVATION 2,§;l NS
The cross-sectional ool i g / . Pase Nelal NS Vel 3NN 2%y x 1
dimensions for this Vi 4 Designator Thickness N ogn Y Slors
part are fo fit over RTEO2b 10 Gauade
part RWMOZ2a on the RS Bace Watal : ELEVATION
approach end and POIGTETOT | Thickness THRIE-BEAM SECTION (ROUNDED)XRTEO2b) - Base Mefal
under part RWMO2a RWEDa 12 Gauge Designalor | T pickness
on the frailing end. Scale: N.T.S. RTEOID 10 Gauge
W-BEAM END SECTION (FLARED RWEOIa) | | >
AT Ao - S THRIE-BEAM
I Contour to fit /T 8|3
g o D 53 TERMINAL CONNECTOR
min- - 3 (RTEOID)
| |
— 30° ﬁ\§¢ N - Scale: N.T.5.
QN
6\,& 2//4// 8]/2// 7]/2//__/_
O 2/_6//__/_
o PLAN
® @ | | : Base Meftal
N 5 — y Designaror T hickness
X O RTEO3b ¢ 10 Gau
& Q ge
<— Lap In direction 295" x 1" i < RILOD
of fraffic Splice Bolt Slot (typ.) S
Shape to fit N N
rail element Sloted Holes
AN @ 290 % 1 ELEVATION
\ THRIE-BEAM END SECTION (BUFFER RTEQ3b
N o OR RTE04b)
Scale: N.T.S.
© © STATE OF HAWAII
_ . DEPARTMENT OF TRANSPORTATION
+
part are to fit over 24" 8l A AS-BUILT POSTINGS GUARDRAIL | ERMINAL
art RWMOZ2a AAAAL Squiggly line for
p raries Squiggly line for | | CONNECTORS ¢ END SECTIONS
Designator BTahéekMefa/ weste Double line for QUEEN_KAAHUMANU_HIGHWAY WIDENING
[CKNESS as-built deletion Kealakehe Pkwy. To Keahole Airport Rd.(Ph. 2)
RWEOJa I Gauge Roadway Text for as-built Federal Aid Project No. NH-0I9-I(38)R
posting Scale: AS NOTED Date: JULY 2016
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FED. ROAD FED. AID FISCAL | SHEET TOTAL
Cable Anghor Box [TBDl  —W-Beam Guardrail End Section [F1303 GENERAL NOTES: oisT. No. |PTHTR | prou. NO. || VEAR | NO. S%S
5 HAW Al HAW. _ _
NO55A] Structural Nuts ¢ Ve l. Breakaway steel posts are required with the FLEAT NHOBHIEIR| 2006 | o2
WO50A  Washers 5%am Guardra; Terminal. o :
Len ral/ - /. (R) or (L) indicates right or left Impact Head Reflector
Impact grh or need Steel Breakaway Line Posts 2. All bolts, nuts, cable assemblies, cable anchors and Marker (IHRM) /Dfov/‘gm and /’nsfae//'n of THRM shall
Head (post 3 thru 7) |PB62I : : ° g g
bearing plates shall be galvanized. b - o
F3000 W-Beam Center . e considered incidental fo end freatment.
Section (61203 W-Beam Guardrail 3. The soil tubes shall not profrude more than 4" above .
_ ecrion 57203 End Payment For ground (measured along a 5' cord). Site grading may 8. The stripes for IHRM shall slope downward at an angle
L N Pail exit Installation (ea.) be necessary to meet this requirement. of 45° fowards The side of the end freaiment that fraffic
276 AT 7 4. The soil tubes may be driven with an approved driving s 10 pass.
/ head. Soil fubes shall not be driven with the post
376" Straight Flare in the tube. IT the tubes are placed in drilled holes, [Z_ng QrY. BIll OF MATERIALS
the backfill material must be satisfactorily compacted F30(°70 T TINPACT HEAD
FRAFEIC PLAN fo prevent scifiement. Fi1303 | | |W-BEAM GUARDRAIL END SECTION, 12 GA.
— Scale: N.T.S. 5. When rock is encountered during excavation, a 12" Dia. 61203 2 |W-BEAM GUARDRAIL, 12 GA.
post hole, 20" deep may be used it approved by the S730 2 | *FOUNDATION SOIL TUBE, 6" x 8" x 72”
Sz‘andarq W-Beam ‘ Engineer. Granular material will be placed in the botffom E750 I | BEARING PLATE
@ 6-3" @ 6-3" @ 6-3" @ 6-3" @ 6-3" @ 6-3" @ 6-3" _ Guardrail Installafion of the hole approx. 2" deep to provide drainage. The S760 | |CABLE ANCHOR BOX
» | soil tubes will be field cut to length, placed in the hole E770 | _|BCT CABLE ANCHOR ASSEMBLY
| | | | | | and backfilled with adequately compacted material L7680 [ _|GROUND STRUT
* oxcavaled from ihe hole P62 |5 [STEEL BREAANAT LINE POST
| L’A i —B i i i 6. [ he breakaway cable assembly must be taufl. A locking
— m : i i = ; ) : ) 5 |RECYCLED PLASTIC BLOCKOUT OR
Eji__T‘, . == aevice, (vice grips or channel lock pliers) should be used OFFSET BLOCK
. i ; ; 4 N L me ound Line to prevent the cable from twisting when tightening nuts. T T IMPACT HEAD FEFLECTOR WARKER -
'/ I i i i f i [ [HRM () OR ()
I I I I I 4// HARDWARE
) —=5 ) o . ‘ Dreakaway V4" Dia. x 4" Bolt [Bi40404 ] B580122 | 25 | %" Dia. x 1l{’ SPLICE BOLT, POST #2
] ] Rail not attached (8) Splice Bolts |B580122 End Post N (VD RE80754 o e 2
Cable |“mp an nor arache and H.G.R. Nuts [NO50 PB620 2 (2) Washers TWOTa ¢ 174 Dia. x 774" HEX BOLT
Anchor ar post *3 asners B341004 2 |3 Dia. x 10" HEX BOLT
fgx mbly £l EVATION RS B581002 5 |%" Dia. x 10" H.G.R. BOLT (POST 3 THRU 7)
S€ \I
~ 5.0 A (SPLICE 24, SOIL TUBES
. e Scale: NI1.S. Impact § NOS0 | 32| %" Dia. HOR-NUT 5" pocr 5 TRy 7, 6)
il F3000 i S NO30 | 2 1% Dia. HEX NUT
Strut oal W050 6 |HGR. WASHER
E780 oy 2o Kl W030 | 4 |3 ID WASHER
IMPACT HEAD CONNECTING DETAIL N100 o [1” ANCHOR CABLE HEX NUT
Scale: N.T.S. [HRM(R) w100 2 |1" ANCHOR CABLE WASHER
IMPACT HEAD REFLECTOR 5140404 | 2 ;/4 X 4" HEX BOLT
%" Dia. x 14" [B580I22 MARKER INSERT DETAIL 2 MT
gg?zkgway End Post W/ H.G.R. Nut [NO50 Scale: N.T.S. <Beah | 8 CABIE ANCHOR BOX SHOULDER BolT
___~Impact Hex ® (1) Washer W00 Recycled Plastic Block NO55A | 8 |5’ A325 STRUCTURAL NUT
| f Head  Washer BCT Cable Anchor Assembly Unaer Nut Only Or Offset Block , W050A | 16 |16 0D x %’ ID A325 STR. WASHER
g/e:gng N £ 3000 W00 L/70 tB'; Za/goﬂé?y Ground Strut Steel Breakaway | W-team Cuardrall Foundation Tube Options For Posts 1 # 2
70 AIZ: ~———Hex Nut[NI00 (A g%”d >t (58620 #/ L /60 ine Post %" Dia. x 10" [B581002 :gj;gjj gg;//.g /;%%f;%aa?;//%% 7}%%6@@ 557%9
e # Washer WIO0 | | — PB62] W/ HG.R. Nut NO50 x5-0" Foundation Tubes 5735 W./Soil
o g%fO/ng Plate/ \3 o ) o ¢ (1) Washer W050 Plates SP600. .
5/8// D[a. X 7//2// I?_Il 3/4// D/.a. X /0// /4 D/a° X 70 3/4,, D/’a. X 70,, Undef NU7L On/y */i;gfeg%llgggg/On TUDGS E735 W/SO//
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