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40"+

| FED. ROAD| grarg|  FED. AD FISCAL | SHEET| TOTAL
11/2”1. =1 . DIST. NO. PROJ. NO. YEAR NO. | SHEETS
FF New Thrie W6x15 metal G Hawan | Haw. | NH-019-27) | 2008 | xx | xx
bm. guardrail / guardrail post : !
Exist. rdwy. 4-0¢ 1-3'¢ FF. Exist : sl R 40
1% |+ (<—Exist. edge ~ conc. curb A Ref. F.F. exist. v EEEN 16 Ref. F.F. exist. conc. end
—= of deck ¢ New Thri Vatch conc. endpost —= : : & post & metal rail spacer—=
———F.F. New Thrie - ew Thrie =5~ T\ T IN] afc , ! F.F. New Thrie
FF. Exist.  —T|  bm. quardrail == bm. guardrail ) p exist. Est. cone 41, X bm. quardrail —=
conc. curb —— Tvoe 8" Bicye : oy s g :\ . ! FF. Exist
Type "A" Bridge Rol Upgrade, See NI S e g : conc. curb ——=
New Type "A” . : Y ; E rad T =S | -
Rail Upgrade. See Details on Sht*Q7 — = A E;(;j'; rdwy. “1\3 d 1= : : ¢ New Thrie ¢ Exist. W-bm. i
Details be/ow“._.______ ____________________ H nin g Q S Sl Sl =2 ”§ ¥ “: : bm. guardrail b metal guard rail— % |
] FF. Exist. Hl|E T # ] : N | ! ﬂ——g— P — Exist. W6x9
¢ Thrie beam — conc. railing Tlals © SR NS S S gl I ! | # 1 3 i \& post spacers
\ — o " | 3 Jo ol > 5| # I (to remain)
W6x25 post B XN S s g'min., = ' ' © < | 1 ST € Exist. W-bm.
. H Approx. fop T ' | | 3 i : ) | I" Radius ——f2% = i— —'*é:mera);l rubrail
b xist. conc. N of exist. i i %2 P Exist. N :
Exist. co & i ! I ! 3 i (to remain)
. < sidewalk =~ conc. ftg. : ! o Ll grade 1 o [ T .
5 ] : | A NV By oy L 4o NV I
L v e U H 1 N TP 04 TN T - R S
s m v S m J i v m r n ©o SR
Fin. rdwy. # T By N g CSOG@O: - , | < 2-#5 cont.
TR i N R ¥ %@’O ; 2 |\ / 905"
% - - P e e "—————i———{Qéiﬁe -———-= ——”————\\”——:’_/__" Note: New conc. curbs 2
%*— goQOQC(jB: Bl located at exist. end | CUrb eWleg M?fa/ i
B e . D 1O, posts 1 and 3 only. guardrail post
--------------------------------- Type "C" Intermediate @24 Y
"""" Rail Upgrade. See Details M 3®§2@O‘o@ Ié/o;zrb af endposts - >
on Sht*Q8 % - i
! ‘ = VI —Remove hatched portion of exist. 49"+
-7 including portion of conc. ramp,
SECTION thru EXISTING i fill # conc. Foot. See Core
F con ‘ TYPICAL SECTION thru NEW CONCRETE
CONCRETE BRIDGE RAILING _/~ A ol s Deral s 5nl. sce Backfil CURE AT ENDPOSTS 17 3 :
Scale: 1" = 10" @20405] @5 P ’ Scale 1" = 10 Q3@ ar/
i
TYPICAL SECTION thru
EXISTING CONCRETE RAMP B
a) Scale: 1" = 0" az600] i) BACKFILL NOTES:
N\ | &6/ . Backfill w/2-Sack Grout Fill
6%" 1R, Hyp. PL I"xI'-4"x1l" W6x15 metal 8min. or HDOT-Approved CLSM (6”min.),
¢ WEx25 post 1% o "Ry TYp—_ . ---. guardrail post shown thus -
X S . -
o po b——————¢ 3”8 bolt hole for Ref. F.F Wéx25 ﬁfﬁ “ . ‘ € W6x25 Post Exist. ',' U U— . ] ——o_ | 2 Backfill w/Soil, shown thus
) %" button head bolt NS conc. curb i ; . l /
————— —_— —t ] ————— ) 3 ; | N <
: = \ Y . k /7 3. Backfill w/ASTM C33 Course
i h %" min. non-shrink Aggregate, Size No. 57, shown
P e e o o < 17 N Saw cut —"~, _* " epoxy grout to level PL thus YO58
¢ Thrie - U .~ . % )
beam—\ ““““““ \ Tl € Thrie beam T 8 . SlesN
: * AT ' : ’ - § | Remove portion of EDGE DETAIL at CORE DETAIL at EXISTING
__________ b . 3
. | = Froist | N || S| oot v EXISTING CONCRETE CURB RAMP, FILL AND FOOTING
R I SR R G S —\ ; conc. curb = </4 8 ‘ot si Scale: 3" = 1-0" Not to Scale
N 34" min. non- o Top of gmsf./k 3 exist. sidewalk — :
>| | shrink epoxy 1/ - _conc. sigewa N See Concrete Curb : L 37w o chri
Q| grout fo level P LZ “““ e 8 NY [ S|  Edge Detail this sht.— | ‘ - e/;ox;”’g’rﬁf srink | € W6x25 Posi— b <P
- ‘ QT Y Z ! = _ j\ - ',I' S ___."}V """""""""" S — ¢ 3" x %" short slotted holes for
ald T | [ . ’ T - SR | 2 {;@ 3% holes for %% threaded rods. Kaumoali Bridge
Slu g Y | Add washers X 8: g;«;fe rdwy. | o N ; 1 : %% threaded rods Base Plate Joint Detail.
. ! & a . -
S L tp. fo level plafe Ny { = SR € 136" x 1%" short slotted holes for
( W [ A l{ Add washers - == & z,/[' %/’,,g? 57/’23/5: df %ds 1%"% threaded rods. Kaumoali Bridge
1"xI-4"x11"” base PL. fo level plate ﬁ N 4 Base Plate Joint Detail.
& | See Detail at right ; 3z ari S\ NN
< ee Detail at rig ¢ o ” p t————¢ 2-34"8 drilled holes Ref. F.F W6x25 post STATE OF HAWAIl
' t ¢ 2- 1%"8 drilled 2 //8/?: drilled holes , Y for 2-%°8 ASTM A 449 PL 1"xI'-4"XII" iy I, 3 DEPARTMENT OF TRANSPORTATION
8" 8"W holes fgr 2 Il%sxzf Zo’; 4%‘ fIhA {4 dAgngd 2%,,_|1 53 |3 threaded rods, secure 2% 2% 1, FSHWAYS Division
readed rods, = =t g0
g ASTM A 449 secure w/epoxy e w/epoxy 8 8 T)/P E A BR] DGE RA] L UID GRADE
threaded rods -4
™ SECTIONS and DETAILS
ELLVATION SECTION e PLAN HAVAIL BELT AOAD GUARDRATL ant
" 1” faalda
TYPE "A” THRIE BEAM POST DETAILS BASE PLATE DETAIL SHOULDER IMPROYEMENTS
Scale: 16" = I':0” Scale: 3 - 10" Vicinity of KaI@F Bridge and Kaumoali Bridge to E. Paauilo Bridge
: ed. Aid Project No. NH-019-2(71)
" 1" . .
SECTIONS and DETAILS -- TYPE "A” BRIDGE RAIL UPGRADE, KALOPA, KAUMOALI and WAIPUNAHINA BRIDGES St Gt b 209
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KO

E xist. conc. rail ~ Exist. Conc. End Post Varies, See Sht*Q3
See Plan 9" I Varies, See Sht#Q3 L 10)"
\ ! .
¢ Bikeway Metal ‘/2 STyp. VP ¢ g Hole & ¢ Bikeway Metal
FDST $ AnChOf Fl“‘ﬁﬁ \ ”7é;eeve 1 FbST $ AnChor Fl
| \
A T | .
FAEE | | ¢ 2" Bikeway
| Ref. top exist. ; Metal Rail 2
| ‘ CONC. €Nd POSt  weeeiesseseanunens ... | Splice
— EE | e T E———— R S— ===
Ref. top exist. O : ©| f } S
_ 79y - = TL_-_—"~=—7 v -
cone rai - o e = N ===
________________ =V N
~ fﬂ T |

See Typical Tube
Splice Detail below

See Bikeway Metal
T'erminal Detail at right

3-6" to top of exist.
conc. walkway

PARTIAL FLEVATION--BICYCLE RAIL at CONCRETE END POST

Not to Scale

¢ Bikeway Metal Railing
TS 33l xll" Post,
ASTM A 500, Gr. B ¢
Anchor PL

¢ 2"# std. pipe, ASTM
A 53, Gr. B, typ.

3-6" to top of exist
conc. walkway, typ.

¢ 34”2 hole for g g
5/ i < Ref. end
%"% threaded rod S o o exist
ELE\/AT]ON conc. end post
¢ 34" hole for
% ”{g threaded rod | PL J5"x25"%
............................ N /
¢ 28 std. pipe, ASTM g ( y
A 53, Gr. B, typ. N
l: 7Rj__________' (:w-)
0y D g L
=5
___________________ o "¢ Bikeway Metal Raili
Front face of / AR IKeway Meral hailing
' [/ 1A TS 36"x30"x 1" Post,
exist. conc. end post /4 _ y”} /a ASTM A 500, Gr. B ¢ 3"x
8 8"x6" Anchor PL (ASTM
| 105" A 36) See Detail at right
PLAN
BIKEWAY METAL TERMINAL DETAILS
Scale: 1" = I'-0"

\

2"? std. pipe, ASTM
A 53, Gr. B, typ. ;
\

FED. ROAD|g1a7e|  FED. AD FISCAL | SHEET| TOTAL
DIST. NO. PROJ. NO. YEAR NO. |SHEETS
I'-3"% I'-3"% HAWAII HAW. |\ NH-019-2(71) | 2018 53 66
Front face of 6" 67+ DUt e Front face of 6" 8"+ 14
E xist. conc. rail ; Ref. exist. edge  Exist. conc. rail ; Ref. exist. edge
¢ B/keway Metal Railing | of deck ¢ B/keway Metal Railing | of deck
TS 30 %3 x " Post, | See Cap Plate TS 3)6"x306"xly" Post, | See Cap Plate
ASTM A 500, Gr. B # b / Detail at right ASTM A 500, Gr. B # b Detail at right
Anchor PL @ Anchor PL '
¢ 2'8 std. pips, ASTH | JIOR 1 I8 €29 std pipe, ASTM | ) [NIR T T S
A 53, Gr. B, typ. R g | . | £ A 53, Gr. B, typ. 3 ool o |
X. Py 76 S| D i | 16 S >
, @1/ hhhhi%i N Ref. top exist. e hhhhfa% E
Ref. top exist. oo, NS S conc. end post— P g N RS
conc. end post— r@ﬂ‘/iﬁ, : < S 1 : B | IR R = |3
ST = S| A" Leveling grout et 5 olg
%" Leveling grout efpperee e i 5 R See “Anchor / [l i SR §
See "Anchor o SR Plate Detail” oy i g =
Plate Detail” N 2 % A | i | L]
L —— oS AN |
¢ 38 x 9" drilled hole for | | | | = ¢ 3%'# x 9" drilled hole for | |
%"# threaded rod. Secure | | || g o %"% threaded rod. Secure SR g
rod w/epoxy adhesive, typ.——ow—o i % rod w/epoxy adhesive, typ.—+———1- ;
: L : I : [ |
VR 5 & | S 5
I et/ A /SN A

SECT ION AN SECT ION B\

Scale: 1" = 10"  Q3Q4,05| Q2 Scale: 1" = 1-0"  Q304Q5| Q2
S~ N—
1L Bx16"lg. Spring-wing toggle bolt —<—¢ Splice 2"% std. pipe, ASTM

w./mushroom head & flat washer

A

'

End Rail

53, Gr. B, typ.

| ‘ w./ neoprene \ i L
| | { | 4"
%"“x4 /5" slotted ; 2| @iz/ Jp"x4)b" slotted : - ¢ 2" hole
hole in rail | i hole in rail 3 F 1"(Typ. unless in sleeve
| - ¢ %"% Hole 9 noted otherwise)
4 4 8" in sleeve 8" | g
= o =
6" Sleeve (1yp.) Note: Slotted hole and toggle 6" Sleeve (1yp.)
bolt shall be located on
ELEVAT ION underside of tube. SECTION /T ™\
QIZ2 | Qi2
TYPICAL TUBE SPLICE DETAILS
Scale: 3" = I'-0"
8//
sk 1%
U o ¢ 34"% holes for /a /2 /i
p PL J8"x3)3"x3/4 %"% anchor bolts o D . iy
“ % . ' T — TV
‘ \\7“: o © = PL3,"x8"x6"
_ S Y (ASTM A 36)
oS 1Th - o
W@ TS 316 x30%"x 1" X
post ASTM A 500, | 1 iroal)u l)m
Grade B Vent hole for f;ﬁ/f 3A/25)0(g/26‘?(. éB post
galvanization as req'd— ’
ELEVAT ION PLAN ‘
CAP PLATE DETA[L ANCHOR PLATE DETAIL
Scale: 3" = I'-0 Scale: 3" = I':0"

[YPE "B” BICYCLE RAIL UPGRADE DETAILS

KALOPA, KAUMOALI and WAIPUNAHINA BRIDGE S

STATE OF HAWAI

DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

[1PE 'B" BICYCLE RAIL UPGRADE DETAILS
HAWAIT BELT ROAD GUARDRAIL AYD

SHOULDER [MPROVEMENTS

Vicinity of Kalopa Bridge and Kaumoali Bridge to E. Paauilo Bridge

Federal-Aid Project No. NH-019-2(71)

Scale: As Noted

Date:  Nov, 2018

53

SHEET No. Q2 OF 27 SHEETS




@il ¢ TS 2'x2"x3g" post
‘ (ASTM A 500, Gr. B)

Q8 | @8

¢ TS 2"x2"x3g" rail
(ASTM A 500, Gr. B) &

& Jp"% bolt, nut ¢ washer—

_________________________

PL Y x134"x134"
Cap plate

_——Tack weld, typ.

PL 6"x6"x6"

E%TS 2x2"x g x1"-2 16" 1g.
post (ASTM A 500, Gr. B)

fyp’ I/8 1”

R ¢%"# drilled holes for Y'®x

v 6"lg. anchor bolts. Secure

anchor bolt w/epoxy adhesive

"4 thk. neoprene
. pad as needed
—=—Ref. edge of

. exisl. conc. deck

T | l i
Y6" o ( N ( |
o , ol o NN {
T N[ | PL fx6x6" o o ;
I S B el R S N A8 R . O R
© ﬁ) ii i i < {ﬂ_}@ —_ === Zf&j> ——————— {:5:5:%}
<V Al AL © IR I B S 0
R L — e
5 & 65 %"% holes for T[T /F “““““ e A
313/ 4 2”@ anchor bolfs Top of exist. conc.
1" ]K%l%N 1" Y cuﬁb/sidewa/k
6" 6"
MOUNT ING PLATE DETAIL ELEVAI ION SECT [ON
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NG

Scale: 3" = 1-0"

A

Scale: 16" = 10"

Scale: 16" = I-0" Q y

[YPE "C" INTERMEDIATE RAIL UPGRADE DETAILS

/DL ]/8//)(]3/4//)(/3/4//
Typ. ¢

W
N

¢ TS 2'x2"x 3" rail,
ASTM A 500, Grade B

ELEVAT ION

CAP PLATE DETAIL

[YPE "C" INTERMEDIATE RAIL UPGRADE DETAILS

KALOPA, KAUMOALI and WAIPUNAHINA BRIDGE S

Scale: 3" = I'-0"

FED. ROAD
DIST. NO. PROJ. NO. YEAR NO. |SHEETS

STATE FED. AID FISCAL | SHEET| TOTAL

HAW All HAW. | NH-019-2(71) | 20I8 54 66

¢ TS 2"x2"xBg"x1-2 15" 1g.
post ASTM A 500, Grade B

STATE OF HAWAI
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

[YPE "C" INTERMEDIATE RAIL

UPGRADE DETAILS

HAWAIL BELT ROAD GUARDRAIL AND
SHOULDER [MPROVEMENTS

Vicinity of Kalopa Bridge and Kaumoali Bridge to E. Paauilo Bridge
Federal-Aid Project No. NH-019-2(71)
Scale: As Noted Date:  Nov,, 2018
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nkQ

€ Cap # hole. ‘
‘D" = Bolt diatly’
i

O

IIDII

Nt

216 x216" PL galv.
after fabrication.

1% typ.

ffffff :

Iy"typ

25 typ.

\
FRONT VIEW

One (1) @ ea. AB.

&—& Cap PL & hole
‘ °

c

~
~
~—

Outline of

beveled cap PL

CAP (BEARING) PLATE DETAIL

=
-
|

216" typ.
SECTION /A O\
@[/

~

S
Y

°

-~
d
=

Scale: 6" = I'-0"

]3/4//

STEEL WA

Guardrail connection ref. line PIAN

¢ 2-3"x2b" slots for %"®

¢ 5-1"8 holes for

7"% anchor bolts.

/9/64II

SHER FOR 2%"% BOLT

AN
o o
.

%"-11 Hex Nut

1O [

Scale: 6" = I'-0"

1)

U

FED. ROAD| g7 aTE FED. AID FISCAL | SHEET | TOTAL
o g DIST. NO. PROJ. NO. YEAR NO. |SHEETS
3 HAWAIL | HAW. | NH-019-2(71) | 2018 55 68
%—'é | . M
T~—_ o o m\;:
" 7-305"
7" 1-0" < 31l — 31" —
post bolts or an:chor bo/z‘s.m /A o 2" 4! 144 I/i"ﬁ 2min 1 2'min_ 4] 14 ,@,, o
b & x € post bol T r T
3 o ‘ == slot — | [Posf bolt slots o
:007 °§< : = o | © 4 ——=
i -5y = Eans—r ) = < ——
) N > ’ post bolt & - _— p BN
o ,f,f<f< \ - slot = — 5 | o
N S ”‘\ = 1 ‘ ‘ = <D- | <D-
| 2 / TS Sl N ;
) — ‘ == splice bolt ‘ \ 3 x2Wb" post
T P | slot | <29 1l o q Xere b |
N 30 - 2% x16" slots "' x2 o | — T %o x1Y8" splice bolt slot (typ) —=
= post bolt slof | bolt slot (typ)
(Use al posts where splices
ELEVATION do not occur.)
TERMINAL CONNECTOR BACKUP PLATE  RAIL SPLICE [RANSITION SECTION
Scale; 1" = I':0" Scale: 1" = I'-0" Scale: 1" = I'-0" Metal spacer Scale: 1" = 10"
block W6xI12
%" #x1"long . ”
3" % 2l splice bolts "2 x2"long /ﬁ—"T”
3%6 / %'—06/ PRy ]%u?—?elu W/nufs f'a// DO/]LS W/nUfS Q:‘@
el /QQ/B LB Wexiz //8;“@;//8 ¢ washers T
13 \ il ! 15
= - S " = - S
Qo (P\i L;\g_g 1 I 1 i I i m\V' . — %Hﬁ X ll/z"/g. ,DOST i H i C'j\v
" oyl 1 - olo] — OV % Thrie & bolts, nuts & washers ol OV
NI l I . ™\ :
N ! R - R
! N
A B H
N | oo —— = W6xI5 Metal o0 —L 1
o <§ 5 guardrail post |
= H
FRONT  SIDE  REAR Fin. gr. | [ WexI5 —
H
SPACER BLOCK DETAILS x [ A S H
- Scale: 1" = I'-0" . H
SINGLE DOUBLE Nk H
Ground line, shoulder, o i
SECTION THRU guffer @ curb or fop H
RA]L ELEMENT of sidewalk line
Scale: 16" = 10" H
" H -
\ 124
T30
N . H ]
<HHIH i
L | H
u
L l'hread Length
15"| Full ihread [YPICAL SECTION /E) FRONT SIDE
2" | 1/5"min. thread length METAL GUARDRAIL ON METAL POST  @2Q4Q5| Q3
I"dia. x fg"deep WITH METAL SPACER BLOCK T POST DETAILS
14" V" recess on one Scale: 1" = I-0" Scale: 1" = 10"

f ]

i

5/8/

ﬁ

%11 Hex Bolt

%% HEX BOLT ¢ NUT

Scale: 6" = I'-0"

~ ~

/ N\
_ [ \ _
\ /

“/

or both sides

%8 BUTTON HEAD BOLT
¢ RECESS NUT

Scale: 6" = [I-0"

METAL GUARDRAIL TYPE 3 THRIE BEAM and APPURTENANCES DETAILS

KALOPA, KAUMOALI and WAIPUNAHINA BRIDGE S

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

METAL GUARDRAIL TYPE 3 THRIE BEAM

and APPURTENANCES DETAILS
HAWAIT BELT ROAD CUARDRAIL AND

SHOULDER [MPROVEMENTS

Vicinity of Kalopa Bridge and Kaumoali Bridge to E. Paauilo Bridge

Federal-Aid Proj No. NH-019-2(71)

Scale: As Noted

Date:  Nov,, 2018
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