- June 1998|
~ June 1998

- June 1998

DATE

|
- June zgggl

LMA
JEU
JEU
Dco

TRACED BY
QUANTITIES BY

DRAWN BY
NOTE BOOK | hpiGNED BY

aba!

bk

N.. _DKQIDQ! } cHeckED BY

ORIGINAL SURVEY PLOTTED BY

PLAN

' FED. ROAD STATE FED. AID FISCAL | SHEET| TOTAL
]NDEX TO DRAW]NGS GENERAL NOTES DIST. NO. PROJ.NO. | YEAR | NO. |SHEETS
. HAWAIL | HAW. \STP-072-1(45)| 1999 21 33
SHEET DESCRIPTION DESIGN SPECIFICATIONS - AASHTO: REFERENCE

a Index. General Nof d Abbreviat I. AASHTO LRFD Bridge Design Specifications, 1994 with 1997 Interims. .

ex, General Nores an reviarions I. Refer to Standard Plans for additional details and notes not covered by
a2 Location Plans M AT E R [ A / S details and typical drawings.

nAn npyn * >/ ’. Reinforced CO/?Cf'efe: C/&SS A
Q3 T A" End Post and Type “B” Bridge Railing Upgrades
ype t 7 i 2. Reinforced steel: ASTM A 615, Grade 40 or Grade 60. GE N E RAL
@4 | Typical Type "A” Upgrade Details 3. Admixture in concrefe: See Special Provisions I. Al items noted incidental will not be paid for separately.
4.  All expansion and premoilded joint filler shall be incidental to concrete ’ . , . g pes e
a5 Typical Type “A" and “B" Upgrade Details and will not be paid for separafely. 2 Th?_ fo?;f?C’Of sha;( verify the b/o)gar/ons of a//.exnsf./;/v?g utility /;(nes and
5. Al structural steel other than pipe and tube railing material shall be NOTITY TNEIT TeSpective qwners erore commep C/ng. Wi ‘any Wo.r ’
Q6 Type "A" and "B" Upgrade Details ASTM A 36 unless otherwise noted. All structural steel shall be 3. The Contractor shall verify all grades and dimensions in the field before
//kof-dip galvanized after fabrication. commencing with any work.
npn . Bri oo . 6. Il anchor bolts, washers and nuts shall be ASTM A 325, hot-dip 4. The Contractor shall be solely responsible for the protection of adjacent
ar Type "C" Upgrade; Bridge Railing Defails galvanized affer fabrication, unless noted otherwise. property, utilities and existing and new structures from damage due fo
. , : . . : . o4 jon. iri the Confractor's own expense,
Q8 | Metal Guardrail Details 7. All welding of reinforcing bars shall be in accordance with the current edition construction. Repairing any damage shall be at . . ’
of Reinforcing Steel Welding Code AWS D 14. All other welding shall conform :r?a ; Zgrsgzgf gﬁ(’; iff-gem; Uf Ch,f g %gplon/?aerry gﬁof%/ ocr’o’;‘;gg; //Zvl 58&3; l.(s / gf%ﬁ'} ge
: : ; fot it i ] 5. A L e
Q9 | Metal Guardrail Type 3 Thrie Beam and Appurtenances Details V&’e/ 0/7,% gczgggﬂogg,lsh?gr O;, :ngﬁg/d g?ege{sc%g/glz geOdg %V SIZAASHTO/ZAWS D 15 necessary to insure the safety of all concerned and to protect existing
) structures.
5. Excavation for all footings and footing keys shall be accomplished by
C ON S TR U C T] ON ME THODS maintaining as near a vertical cut as possible.

6. In the event of over-excavation, the space between the foofing or foofting key
and ground shall be filled with a minimum of Class D concrete at the
Contractor's expense and as directed by the Engineer.

I. Refer to Hawaii Standard Specifications for Road, Bridge and Public Works
Construction, 1994 Edition and Special Provisions.

A B B R E V ] A 7‘ [ O N S 2 Except as noted ofherwise, all_dimensions are measured plumb. /. %n/ess nofeq otherwise, chamfer all exposed concrefe edges three-quarters
3. For concrete finish, see Standard Specification and Special Provisions. (%") of an inch.
Z\g . 27;,’7:% UgO/ f g dwy ggg Q'Lfay 4. For steel reinforcing, stagger all splices where possible.
Approx. Approximate Ref, Reference 5. Steel reinforcing shall be supported, bent and placed as per the ACI Detailing
Bal Bal Reinf. Reinforcing Manual, 1994,
Ba . Ba a.nceB . Req'd Required 6. For cast-in-place concrete, minimum reinforcement cover: E S T ] M A T E D Q U AN T ] T ] E S
€g. egin, Leginning , concrete cast against earth: 3
£ Baseline Sect. Section walls: 2" ITEM NO. ITEM UNIT | TOTAL
Bm. Beam , Sht. Sheet , 7. At time concrete is placed, reinforcing shall be free from mud, oil, laitance or
Brg., Brgs. Bearing, Bearings :zDCS- gDaCCfS other coatings adversely affecting bond capacity. 507.7600 | Type “A” End Post Upgrade Each 4 ea.
¢ Center line Sf‘)ac g Sf;% Zg 8. b/zf;;lgr?;o;%e:;?gg, dowels and other embedded items shall be positively secured 507.7610 | Type “B” Bridge Railing Upgrade Lin. Ft. | 125 ILf.
Cl. Clear ; . PP - :
Conc Concrete g;fu of g;f_ggfgﬁ; / 9. Al footings shall bear on firm undisturbed natural soils or properly 507.7615 | Type “C" Bridge Railing Upgrade Lin. FY. | 190 If.
Com‘. conarete 2 . frooare compacted structural fill. C06.3M1? ~ Guardrail Type 3 Lin Ft 190 1
) : 10. All existing reinforcing and anchor bolts that can be incorporated in the new ) Thrie Beam Transition to End Post T o
Det. Detail T¢B Top and Bottom work shall be bent or cut as required and cleaned before being utilized in
Dia. Diameter Thk. Thick the new work.
£a EFach rs Tubular Steel 1. Al existing reinforcing and anchor bolts that cannot be incorporated in the
£F Foch F Typ. Typical new work shall be completely removed or removed to a minimum depth of
st Ei?s il Vert. Vertical 1)5 inches below finish grade and the area patched with mortar.
Exp ) E xpan S/gon ) 12. All existing concrete faces receiving new concrete in the finish product shall
' p w/ with be roughened and cleaned prior to placement of the new pour, unless indicated
FF Front Face otherwise or as directed by the Engineer.
Fin, Finish 13. Existing structure is shown by hatched lines. Limits of removal of existing
Ga Gage structure are shown by x-hafched lines. Saw-cut 1" deep along cut line of
: . existing structure. Removal shall be done in such a manner as to preclude
Galv. Galvanized S )/M B OL S any damage to the existing structures. Large vibratory type of equipment
HS High Strength Detail or section will not be permitted in the removal operation, nor for drilling of holes.
Horiz. Horizontal designation Only small vibratory hand tools approved by the Engineer will be allowed.
. ?"A\\ Any damage to the existing structure due to the Contractor's operation or
JI. Joint Sheet number SRR negligence shall be repaired al his expense with no additional cost to the
Le Length of Curve section is cut £r>\_,<‘ State, and fo the satisfaction of the Engineer.
Lg. Long detail section Shee.f r]umber
Longit. Longitudinal detail is
drawn on
Max. Maximum
Min. Minimum
No. Number TATE OF HAW
STAT OF HAWAI
oD Outside Dimension DEPARTMENT OF TRANSPORTATION
PL P/afe HIGHWAYS DIVISION ‘

WAWAWALU CANAL BRIDGE AND

WAWAWALU BRIDGE [MPROVEMENTS
INDEX, GENERAL NOTES, AND ABBREVIATIONS

Makapuu _Lookout fo Kealahou Street
Federal Aid Project No. STP-072-1(45)

Scale: As Noted Date:  Oct. 1998

SHEET No. @ OF 9 SHEETS
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- May 1998

-~ May 1998
-  May 1998
- May 1998

DATE

LMA
JFU
JFU
0co

TRACED BY
QUANTITIES BY
CHECKED BY

DRAWN BY
NOTE BOOK | ppgiGNED BY

ORIGINAL SURVEY PLOTTED BY
PLAN

~e. _bkalbg2

' " FED. ROAD |- _gEB-AD " | FISCAL | SHEET| TOTAL |
EXIST. 8 CURVE DATA 62-5"t Type "B” Upgrade | | pjst.~Ne:~ST@£ OJ.NO. | YEAR | NO. |SHEETS|F

—_— R = 40000 . < ¢ Bridge ¢ channel X2
TT—F=2699 End post No. 4 ] kS . Sta 220+97.92¢ Erd Post No3 o S
[y C s I — | | y Tt __ o
Le£;93.35’ ; -

- \D\%m ‘ — I, F 3 3 £ — B
T T — e e —

- — ML ] —

220000 Type “A” End Post | = =-Z.=.3 P o =
Upgrade. See shi. Q3. L D |
< 7_0 Wa/‘mana/o . —_— ;“_”:: [ ':_"i oo o oo oD I D T D Type IIAII End POSf | AZ, 34\3030,00,,____>

Upgrade. See shf. Q3.

—— 5C-
i ]; ’““M—M"W_":f”_m"m“mwxx
T t = 3
T End post No. | N " Frg Post Na 2 T T | T
—_ ! (\ —R/W nd Post No. 2 . 5
s\m# 62/_5”1 Type IIBII Umrade -
Bridge Railing |
WAWAMALU CANAL BRIDGE
W / ?%
See Partial 88.6 % upn ég /\é/ See Partial
e arna S#=79°+ Type "C" Upgrade / > Plan ~ ¢ |
'k ~ Bridge Railing. See sht. L. 7 AT T
B o\ I - N - o : ™ —_
le»:zfz;—l;‘jw | ~— i I = = ﬂ__;_‘_::m e S i[ M] - - ~L~}~~.~
— I— . | —_— Mm;::_:f:::[ ———— )
- ‘ I o I |
— ' T |
| egining of bridge | |
EXIST. 8 CURVE DATA . " |
- To Waimanalo 57+00 / Sta, 56185+ |
A - 76°46'00" - : | S | /’ LEGEND FOR
R = 95493 . — Wawamalu .Briage | T S N !
o Sta, 57+43% | AAAA Squiggly line for
C - 118587 ‘ — T as-buili deletion
Lc = 127944 - : Wm:%:f;f““““*“mjk ,,,,,,,, o | 10600 Double line for
- I ——— | = od ;S’iufl“ del‘;“ °111
- L [ R N S R B v B A S A RN 5 s \ f T oadway ext for as-bui
/B U b ! L k\\m \ f //”'/ posting
. N\ ~' S Vo= / ~
See Partial \s\\ \ \\ / STATE OF HAWAI
Plan /A 86.9't N ) | DEPARTMENT OF TRANSPORTATION
az | a7 g2=6“x Type "C" Upgrade N g?e Partial /’ | HIGHWAYS DIVISION
Bridge Railing. See shf. Q7. an /B |
g 4 @@ | WAWAWALU CANAL BRIDGE AND

WAWAMALU BRIDGE - WAWAWALU BRIDGE [MPROVEMENTS

LOCATION PLANS ' o, SERLI PG

Scale: 1" = 10-0" ' Fed, Aid Project No. STP-072-1(45)
| Scale: As Noted Date:  Oct. 1998

SHEET No. @2 OF 9 SHEETS

AS-BUILT 22




May 1998

- Wy 9%
- May 19981

DATE

LMA
JFU
0co

JFU

TRACED BY
QUANTITIES BY

DRAWN BY
NOTE BOOK | hpoiGNED BY

No. kﬂibg:ﬂ CHECKED BY

ORIGINAL SURVEY PLOTTED BY.

E xist. Front Face FED. ROAD| g7 ATE FED. AD | FISCAL | SHEET| TOTAL

Curve Data DIST. NO. PROJ.NO. | YEAR | NO. |SHEETS
<—48 Bridge PL.—= A = 40° 06' 25" HAWAIL | HAW. |STP-072-1(45)| 1999 23 33
Symm. about ¢ R = 100" ' e
L= 70" 3.0 <— Ref.- %ugrdra// connection line
62-5"¢ Type “B” Bridge Railing Upgrade Exist. end post Tovel and €95"% anchor bolf
¢ TS 3% "x3%"xlf"— ! , "ggg’%*’;;‘igéem% % sbgr?g:h ){' agling 8" 1-0%" 25-0" Guardrail Type 3 Thrie Beam
ASTM A500, Grade B ~2" Std. pipe (ASTM A 500 g s " — | 71t See “Metal Guardrail Upgrade” details
¢ tube|splice—>] Gr. B) (fyp) \ | Ry 70 @) on Sht. @8 # Q9
— ~ (/: ’ — L q p
Front face of 4 : JA :l: Iz .y
X ; . . Front, face of | 2-0
exist. bridge rail cutl line / Exist conc. lend post g Taper )
oo I et T T T T~ quardrail slof T T 7T —— R | 150 Sl -1 I~ R
y*~~~~~-__n__mn____:][ ________________________ R e S S B 92+~ | Conector | _§
31_0" : : r_ A S+ /_N :
Water main at End Post J;/| i I3-4" Transition 3-0 &
No. 1 4 2 only. The Contractor | i o
shall cut and plug water main | | .
and remove part of thrust ! | !
block as necessary. See . : : | 2
exist. plans for details. Footing outline = i 2
This work shall be incidental ! i :
fo Item No. 507.7600. - L A ]
P/ A | E 16-8" Footing !
£ |
Q3| Q5 !
'/E xist. | A
G N @]
H RS 3| @5 ;
. @ L 2 ! B
E xist, ./ Upgrade ; Q3 y
7\ PC, —= E o <——Ref.- Guardrail connection line and ¢ 2-%"#
. @aJes/ B : 19-4" End Post drilled thru holes for 2 -%"# x 14" Ig. anchor
<—£8 Bridge | Upgrade 3-0" " 13-4" Transition 30" bolts w/cap PL, nut and washer. Fill holes with
Symm. about ¢ i neat epoxy. See Special Provisions.
62-5"t Type "B” Railing Upgrade . Exist. end post ‘ 4-396"+ _2-0"
_ 8-4%"+ Panel Spcg. 20" _,_ 20" 2 Spes. @ 8-4%5°% = I6-9%"* ; See Seclion  |see Sect, )
‘ £ T il N -See “Connection D c 2-r
<~——— € TS 30"x30%"xy" ¢ TS S 3 Detail on sht. @6. 1% 3] ae/|I', 26" Term, 250" Guardrail Type 3 Thrie Beam
Top of new bkiewa ASTM A500, Grade B L | . e i  Connector See "Metal Guardrail Upgrade” details
P cw y ¢ tube splice—= 2" Std. pipe (ASTM A 500 & | 8" I'-0 on Shts. @8 ¢ Q9.
melal railing upgrade R | Gr. B) (typ.) 0 1 24 EF N < vop A Do o vl
ya Pl it S X | . s ,—¢€ 5-1 " thru holes for 5 -Jg"8 x I"4l4" Iq.
. i | ~ ( 3 N anchor bolts w/cap PL, nut ¢ washer. Fill holes
| T - = W > ) with neat epoxy. See Special Provisions.
| :1/ :]L; T - l[: :‘1 \\ ' N ‘7/’" @ 7- b
| N AV VN &L F— hrie beam
S I Y L gad bigded & "IN ~N—— T T - - e —
gfl?.g; V / // ////// ///// /x V S — ke ' o NS — A ™ /“E‘f nd fin
&S 3 : I C xist. and fin.
 \ W . L YL =] = gaNe y| rawy. grace
/ / / ”a‘ _ . - 11 8 P 3 b P :
Saw-cut line) See “Tube Splice | J Ramove exist, melal bridge railing L o oo N
tail Q6. I posts. Install Dikeway metal railin 4" 1 \7"_ 20" _ o L™=t b
Detail on sh. &b /2" open jt to replace exist. See notes on sht. Qj-J i Taper - e "
I —— — oo R i +——2-0" At End Post No's | # 2
M | ‘ 3-0" at End Post No's 3 # 4
Water main at End Post s, |
No. 1 € 2 only. The Contractor § 3 o STATE OF HAWAI
shall cut and plug water main | DEPARTMENT OF TRANSPORTATION
and remove part of thrust : Sha HIGHWAYS DIVISION
block as necessary. See e Ly |
exi§f. plans for defa./'ls.. }
This work shall be incidental | | WAWAMALU CANAL BRIDGE [MPROVEMENTS
to Item No. 507.7600. | 16-8" Footing —_ _TVDL uA" CNQh DNCT AMD
, [YPE "A" END POST AND

TYPE "A" END POST AND TYPE "B BRIDGE RAILING UPGRADES (1P I BRIGE RALTNG RIS

Fed, Aid Project No. STP-072-1(45)
Scale: 16" = I'-0" Scale: As Noted Date: _ QOct. 1998

SHEET No. @3 OF 9 SHEETS

23




- Apr, 1998}
~ Apr. 1998

- Apr. 1998
-~ Apr. 1998

3

2

G DD

3 [§ER

%

a

E b
-]

Q Mo e

AL

oy B [}

A

T

. |8 =

L

2a B =

Ozz‘

2"83/4”

/1_ 411

I"'6” .
Ref. FF of new 4" I'-2” %” cont. chamfer (Typ.)
conc. end post ——
X : < X ¢ 2-3"# thru holes
ué ¢ Thrie bm.w =t -k \f‘for 2-%"BxI-4" Ig.
i 5. \L anchor bolts w/cap
y . PL, nut and washer
L #7e7" |- b
S [
S5 Exist. ¢ fin, e 1
= rdwy. gr. SR TIS1 N S welz
2-0"t (End Post No. 1 ¢ No. 2 el | T A 2%l
T 13-0"t (End Post No. 3 ¢ No. 4) & |
W lf ‘l’ - 4 1
-~ #5@, " Coni-. #7@.7” E N 4 ~: 3” 5@’2 cont. EF
tu g #7@6” M/ .: E
N | ] Flashing compound = | | =%
s ] L B R = - — o
e < 67 » Eq.| Eq, .
“i'l‘[ 2 f/. ——t . r v:
S § #5@] ./ - $ 3"cl,
M~ 77 ak !.,.."_l- ~ -
cans #4el2 7 b T
cl. 3"cl g 2
(typ.) =~
3-#4 EF .
11_0//
4/_4[/211 4,~4y2”
81_9”
<—¢ Key ¢ footing

SECTION A~

Scale: 3"=I-0"

Ref. FF of new
conc. end poSt ——=

N[

ll_ 6”
Varies

%" cont. chamfer (typ.)

Varies
See shf. Q3

T'ransition face from
straight to sloping

#rer”

Exist. & fin. rdwy. gr:

e —}2‘#4 added E.F.
T E

[ T 3

,I_ 41:

2'-0"t (End Post No. | ¢ No. 2 2"cl.| | 1
T 13-0"t (End Post No. 3 ¢ No. 4) I J
| = i #5@l2” cont.
e~ #5@12" cont. : 413
S a " Flashing compound 1, NEB
S #7@61 \ Ml
Lo < 2' » \Eq | Eq) |
2 2 : ,  |£ _1 . . \/:
B:/ = - . - .
NE || #5er L < 3"
S g sqeiz[1—" LT cl,
cl. 3,,0/7 ;c; g
(typ. ~
3-#4 EF—~————9J?>0”
4/_ 4]/2 " 41_ 4[/2 n
81_91/

SECTION

<—¢€ Key # footing

£ C N

Scale: 3"=I0"

NEZ

Ref. FF of new

conc. end poSt ——

21_83/41/

%" cont, chamfer (typ.)

{é’-o".t (End Post No. 1 ¢ No. 2

=1 3-0"t (End Post No. 3 ¢ No. 4)

§ ' ; 3
S & Thrie b’"’“\ 29 i;};rz 5-1"8 thru holes

. - : :/ for 5-7g"#xI4Y%" Ig.
& o1 = J anchor bolts w/cap
L § #@/ E__\ .l PL, nut and washer
5 = Exist. # fin. \ T .,
=) N #
= rdwy. gr. 110 ei2

STS77E7, el [ Aoy

= #/@/" vertf.

#5@/2" cont. EF

FED. ROAD STATE FED. AID FISCAL | SHEET| TOTAL
DIST. NO. PROJ. NO. YEAR NO. |SHEETS
HAWAII HAW. | STP-072-1(45)| 1999 24 33
NOTE:

Structure excavation shown thus /.
Structure backfill shown thus N\ N\\\\

Structure backfill material shall conform
to glassphalt base course. See Section 312
of Standard Specifications.

2:_ 2::

/-4

3”

conc. end post ——=

~21TS #5@/2” Conf. . e B 30
%i.) S #7@6" 7 Flashing compound - I M i
S :}, ‘jgpo v/\i"-ial u
& L A — e, v, L e (] - .
LT < a \£q. | Eq, .
3s ’X 5
NES Z - 3 3" cl.
"IE #5@/2 =1Ll o
3 w0127 1~ L0
C/./ 3110/. ’ | 5: ‘é
(typ ’ <
3-#4 EF BN
11_011
4/_4[/21: _ 41_4]/21/
8/_911
| <—¢ Key # footing
SECTION BN
Scale: ¥"<I'-0" QW
_ 11_611
Ref. FF of new Varies

3" cont. chamfer (typ.)

Varies
See sht. Q3

Transition face from

straight to sloping

Exist. & fin. rdwy. grs

o]
PR —>~2-#4 added E.F.

\_‘s;.

esogr [ ——

A

2"cl.

o
Q
S

{2'-0": (End Post No. 1 ¢ No. 2

#/@6"

"1 3-0"t (End Post No. 3 ¢ No. 4)

STRTR7R7:

2” .

1 27l

cl.

ez

| /\“\.TT

g /

’:_ 0:: l"' 01:

Neat cut

TYPICAL STRUCTURE

EXCAVAT ION AND BACKFILL

#5@12" cont, Extend #5 bars

I-4" into Section " F ™\

#5@/2" com‘.7

II_ 4':

Flashing compound —\ |

5 N

o [ EE
, ‘K\ ' '—d!"‘ . ' . v:
SIS #5@/2"_j ] ;? 3"
Sy aqer2e [~ [ 7" _ cl.
cl. 31/0/. _-' ;(i g
(typ. ’ ~
3’#4 EF =
110
1_41/211 4/_4]/21/
8/_9//

<—¢ Key ¢ footing

SECTION b

Scale: I4"=I'-0"

N

@5/

Not to Scale

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

WAWAWALU CANAL BRIDGE
[YPICAL TYPE "A" UPGRADE DETAILS

akapuu Lookout to Kealahou Street
Federal Aid Project No. STP-072-1(45)

Scale: As Nofed Date:  Oct. 1998
SHEET No. @4 OF 9 SHEETS

24




- Apr, 1998}
- Apr. 1998
- Apr. 1998
~ Apr, 1998

DATE

LMA
JEU
JFU
Deo

TRACED BY
QUANTITIES BY

DRAWN BY

albgd

N.. _DK(IDQY | creckED BY

k

ORIGINAL SURVEY PLOTTED BY

PLAN

NOTE BOOK | ppgiGNED BY

Ref. FF of

end post

Varies:
Remove conc. 1o

expose reinf. See

sht. Q3.

Top of exist.

end posr‘\

3

2

QLS

NS

Exist. ¢ 2
fin. gradewV g
'

P

1%
Q
_b“r
R o
W =
i
%.0")
NS
=

3-4" at End
No. | ¢ No. 2

11_611
Ref. FF of Varies
end post——= 4

Varies

Ref. FF of

2-%4 FF

end post————= 7u

3-%"# drilled holes for

3-#4 | dowels. Secure

bars w/neat epoxy.

2-%4 FF
%" Chamfer—x

¢ bikeway metal railing ¢
/‘ attachments at end of end post

N °
NS

LB-#ZI added af rear face

expose reinf.

rRemove conc. to

See Notfes on

N

Bot. of ftg.— s /"

Remove to bol. of existing
end post when “x" is less
than I'-0",

SECTION

£ E

Scale: 10" \@3] @/ =

[‘E Xist, ® J'el. #4@/2" E S

end post Se

3“cl, |

CONCRETE REMOVAL I,
l'..On
4-4%" <—¢ key
Varies (L)

NEW CONCRETE
SECTION FN

Ref. FF of
bridge railing——=

-

Remove exist. alum. <_Z;

railing. See Note 11
on Sht. QI ¢ Special

Provision

Scale: %"I-0" 93|95/

/- 0”

Top of
exist. deck

,1_ 0:1

;J 2/_ 011

EXIST. SECTION /N

Cont. exist.

slope '

-

3" chamfer

I,

Ref. FF of bridge railing —
¢ 3/4u¢ ”dfl'//ed hole 11_101/4// -é_.______.@ TS 3[/211)(3]/2/1)(]/411 pOSf
for #5( dowels. Secure ASTM A500, Grade B
bars w/neal epoxy Y .
See Special Provisions. N\ (2A Sé;! g/ 5’%30 0
o o Gr. B) (typ)
Y #5 ~x2-0" T See shi. Q6.
- ;{_ogl/’egfaf e J #5 é) xI-6" dowels
speg. ) < ‘ at I'-6” all. spcg.
. / - W\ 2-#5 cont.
| &N T
- R T | L¢ %2 anchor boit
L Top of ol L V¢ 3%a drilled hole for
3// eX/‘Sf. N 5/8”¢ threaded rod.
<- deck Secure w/neat epoxy.
Exist. reinf. ‘\t See’Spec:/a/ Provisions. front face
See Note 10 ( PL Y"x8"x8"
on sht. Ql.

Saw-cut line. See

Scale: I4"=1"-0"

NI

UPGRADE SECTION

detail J
Q5| @5
1N

Scale: 34"=I'-0"

%

a5/

g = " b
- |®, . ‘ 1/ n
|
o l | L
: I‘L.... L
VA Saw-cut
\L,,J.—L——-———""‘J"Jd_\ line

DETAIL /g

J
Scale: 310" \@5 | @/

11 S | sht. gl

Dy — Exist. reinf.,

<—E xist.
_end post

£ 6\

Roughen concrete surface
and apply conc. adhesive
before pouring new conc.

= gg&hcg; ';',?ar fo Top of renovated end posf\ s
ggg ofsgenovafed 344 added Bars in same plane
A PO 7 %" chamfer | : |
" Sg;n %/gr:: ng;v | XN Exist. top of
. sht. @l. *5@8"x10-0" Ig. i Exist. top of | end posty ),
Ty o cont. EF ext. into 276l | f end post .
Section/”” p \— 2 e = -
f <a3 a4> | ﬁ_/ © S #4 added /
: o 8] Outli . 4 : %_ EF /
38|, Oufline of exist,
/ﬁ)/ - S|§ End Post——"- NY | *4e6” cl.
/ > s ~ -~ .
| —Exist. reinf. 8 wf;ff; ) e% %l___/rmps

yan Exist. ¢ #5e9” Exisl. # |
% Aol fin. grade

| fin. grade——x | ‘l
wa N N N (T T I -

J I / / :li )
e | J2-0"t End Post No. 1 ¢ No. 2 _ 1 / / 4
//;/ 3-0"t End Post No. 3 # No4 Sla . /

7 . " N S | #J@] 2"

! :G #7@6" #5@/2" (typ.) ——‘———\ s o SECT,[ON

; = - Scale: 310" &3
/E V 2 <——Exist.

' = end post

%

1 Qu Ifu
_ I8 6/% FED. ROAD FED. AID FISCAL | SHEET| TOTAL
" 10 - ‘ DIST. NO. PROJ.NO. | YEAR | NO. |SHEETS
P ;‘;30/9# o /ted ole [ nawai | sTP-072-145)| 1999 | 25 | 33
4" Secure bars'w/neat epoxy.
4" See Special Provisions.

STATE OF HAWAI

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

WAWAMALU CANAL BRIDGE

[YPICAL TYPE "A" AND "B" UPGRADE DETAILS

Makapuu Lookout to Kealahou Street
Federal Aid Project No. STP-072-1(45)

Scale: As Nofed Date:  Qct. 1998
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une 199

= June 1998

hole in rail -

-~ June 1998

LMA
JFU
DCo

JFU

TRACED BY
QUANTITIES BY

DRAWN BY
NOTE BOOK | npsIGNED BY

bkalbgb

No. _DKQIDQ0 | crECKED BY

ORIGINAL SURVEY PLOTTED BY

—Ref.- Front face
C; of end post

=

2/__2}/211

<—¢ bikeway metal railing,
PL % x6"x3)%" #
2" std. pipe

=

I'-8" Exist. end post

8 4

l_:__ 0”

3" chamfer
(typ.)

Ref. fop of

end DOST.W

¢ 2- 16 Bx1-0" Ig.
A 325 anchor bolts

(typ.)
Ty 7777 \
72N

2” ’II

6” (typ.)

2//

l /4

1%" X pipe
(ASTM A 500
Gr. B) (typ.)

Vent holes for
galvanization
as required

(typ.)

SECTION /AN

N

NG

A
%" chamfer (typ.) @ | @6
" " Ref. fOp of r_»_ly” X pipe
—C PL J"x6"x30p end post: %" (typ.) (ASTH ’2"500
(typ.) / —\ %" (typ.) Gr. B)
3 l 6" 3
o A
ﬂ} 5 (typ.)
e S ‘“"““\
I E— =,
=8 ) pipé
) %" Neoprene
N pad between plafe
N and concrete (typ.)
==R )
B — S
““““““““ = ¢ pipe
3 39» )
Ny
™ ' Std Pipe
Ec (ASTM A 500,
L == -\” Gr B) (typ.)
] - N
N % L@ pipe
/ ; PL3g"x6"x3%" (typ.)
(7‘/2) (’fl 3
¢ 2-1b Bx1-0" Ig. ) TP
A 325 anchor

bolts (typ.)

-/

ELEVATION

TYPICAL RAIL SLEEVE ANCHOR AT END POST CONNECTION DETAILS

2" std. pipe
(ASTM A 500

Gr. B) y
\
-

EER. “OR. "N R

%"x4%" slotted

4//

Saw cut line

&

4[1 8”

E e

16” Sleeve (typ.)

ELEVATION

[YPICAL TUBE SPLICE DETAILS

¢ "% Hole
in sleeve

Note: Slotted hole and toggle

bolt shall be locafed on
underside of fube.

8”

See Det.
Bgx1b"lg. Spring-wing toggle bolt <—¢ Splice 2 std. pipe as
w/mushroom head # flat washer End Rail [ (ASTM A 500
Gr. B)
__ /’/2"Xpipe ======4======= ______ y ¢ Rail
___ |/ (ASTM ﬁv 500 I SRR | 1
Gr. B. Wrap  —\ = S——p—~>~ W ___ .
w/neoprene————/ "”“““‘“”““"'“7\
B ]/4 "
= %"x4/6" Slotted hole — ¢ %% hole
/ Edge of 33/ ' y in sleeve
4" 5"(Typ. unless
slotfed hole noted otherwise)

8[/

16” Sleeve (typ.)

=y

IKEWAY METAL RAILING
SECTION B ™N BIREWAY ML '

NG

[YPE B BRIDGE RAILING UPGRADE

Scale: 3"=I'-0"

FED. ROAD| gya7e| FED. AD | FISCAL | SHEET| TOTAL
DIST. NO. PROJ.NO. | YEAR | *NO. |SHEETS

HAWAIL | HAW. | STP-072-1(45)| 1999 26 33

41_6"
to top of exist. deck

I'-10"

threaded rods
PL 5"x8"x8"

[YPICAL SECTION

¢ TS 3% "x3%6"xY" post —= —— ¢ 2" std. pipe <—¢ TS 3%"x3%"x!14" post
ASTM A 500, Gr. B (ASTM A 500, ASTM A 500, Gr. B
Gr. B, typ.)
| N e S ] S— ‘
Y N - L0
| | 1
I O ——————— | e D
I | |
(Typ.) | N | |
® 1/8// | T~ ' I
I | |
| I L
Al C_ _ ; - : - t)
/ e | femmmee- -
| | |
1 . | |
! N l I
| N 1 l
| 1 |
U Y | | E—
\ C | Q
i ) | ] )
L | N O ______________ )
| B L
: 6\' 8”
: 4 4"
| 1" (typ.) 23" | 23" . | 14" (typ)
| ¢ %'
o N | ¢ PL 6"x8"x8"— __ threaded
- o : r\ — 3% g rods
o o | =~ s
o | =T
0 -EE — _ ] : ~D-1 6] .
A ST TR N
R SEREATEATR ',"f’-f'_‘ : ’\MQMDL x N
i i 1Bk T N
: 1 | Te" — N &
: . 71' } | ;\\, - O
- LBoi. of PL X f%
st =
, ¢ po

ELEVATION (REAR FACE)
ANCHOR PLATE DETAIL

STATE OF HAWAI
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

WAWAMALU CANAL BRIDGE
[YPE "A" AND "B" UPGRADE DETAILS

Makapuu_Lookout fo Kealahou Sireef
Fed. Aid Project No. STP-072-1(45)

Scale: As Noted Date: _ Qct. 1998
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May 1998
May 1998
May 1998

. May 1998

DATE

LMA
JFU
JFU
Dco

SURVEY PLOTTED BY
DRAWN BY

TRACED BY
DESIGNED BY
QUANTITIES BY
CHECKED BY

PLAN

~.. _bkalbg/

ORIGINAL
NOTE BOOK

See Bikeway Metal

See Bikeway Metal
Railing Details

(This sheet) —X -

SRS A

FED. ROAD| g7a7e| FED. AD | FISCAL | SHEET
DIST. NO. PROJ.NO. | YEAR | NoO.

TOTAL

’ . HAWAIL | HAW. |\ STP-072-1(45)| 1999 33
{?Ta/g/’i ng hDe’;‘j” Is , \ ¢ bikeway metal railing post 27
s snee , o 5 . and %"@ carriage bolts w/
¢ I dri RN ! 1) ¢ %" drilled holes hex. nuts and washers ——=. |
74" drilled holes . | | ;J for #5@/0” rebar dowel 1 ol v3 alfn | ¢ TS 2x2x9s
for #5@/0” rebar dowel AN\ g with 6" embedment as shown s 3/2X2/2X 46 @3 -4/2 oc I
I ! 6 (ASTM A 500, Gr. B)
Secure dowel w/neat epoxy. | , Qir 13 See Special Provisions. N i e —— =
See Special Provisions. 1B o ) s—1(
i 1 Wax2d % ¢ Thrie : o ggt;se e);/.sf% anchgr S| L) i %
. 1:R. 1 ’ C e S, urs washners. ” ' S "
Reuse exist. anchor !j;// | X b?aTN_JM ’ |  See Special Provisions. é% ; i = i -~y 6/%
bolts, nuts # washers. '+ : s B -1 mﬁ%f’ N SIv | S — 13"
See Special Provisions.— if ¢ Thrie % N oA N oy ESH s i ;
o NGy e | D & S ::: & NK‘%%E | X % ::: f‘@ 168 holes
— T . 1
% 3 Exist. curb S i s - & S N H N
gj__-,{ :Q.E E xist. S#UCfB — § HI § on ¢ Thrie ’\3 ) 1 R \
= . o R \beam I s Ay AR N Y
i e I I A e S 1 e = RN
- L — - S S AN = -<..- N X N Syl ble- Yl
N "N AT o o - o :H E‘,:’ © '""_'_‘""ZO;J“ T “—'Qm'_
© +C/g AAAAA o o Y-t eio- A B N | N
~ - | | i :
| ! : N N L " !
A ; X —cwazd N J } :Hffx% g ?,;, bolis # —— ¢ W8x24
i | E ¢ 16 2 holes- ¢ /8//¢ holes
—— ]‘_ I
, BIKEWAY METAL RAILING DETAILS
[YPICAL SECTION Sedle 7 10
Scale: 34" = 10"
* Distance /s measured along FF of thrie
beam guardrail.
W
88.6 LF
Type , “C" Upgrade
V (Measured along FF of ~ Bikeway Metal Railing)
, "no_ gl L Bal. e 3-/ " i_tlfn
4 Spes. @ I6%" = 6-3" * . 3/e :y e, 31k . 3/’/2 L4 Spos. @ 6% - 63" 3 Spes. @ 314" = 9~
9 Y7 2, 3 " _3 14 9 7
Connect TS| 3/bx2hox¥s e 5 /4/—Connecf TS 3Wbx2x e
Connect TS 3ox2)bx¥e fo W8x24 post (Typ. on bridge)———__ [ B to W8x24 post Connect TS 3ox20bx¥e
fo W6xi5 post. | % (Typ. on bridge) fo W6xI5 post.
= T i | ] 7 7 7
i = I T ® T See sht. Q6.
| \ < T - L 1 /4, ~ / for Th5,°e /
i\ — Beam Defails
, S Front faceor -/ ‘ (
?gfe 7@2/7:/ Q8. Metal bikeway ra//~> LThr/e beam guardrail exist. Cg,fg railing— Thrie beam guardrail J LM fal bikeway rail /'-5%”; 1-6%"| 1 6% , 6% —
e . ) (15 X - 411. /_ 4//
Beam Details PART[A/[: PLAN D\ oS §§’ PART IAL PLAN N 31" .
~ Scale: /5" = 1-0" GG @ Scale: J5" = 10" |
\_/ « 03% \_/
N\ N\ LEGEND FOR
o3/ - Q1= 3"/y2” | Ba/. @ 31-/y2” 3’—]’ 7" _
3 Spcs @311/2” 4Sp05-@76/4 6-3"* n orad/n 4 /jﬂ i S,DCS @/'63/4// ——AS—W
pes. | 94; 2-3% \ 3% 9% 37 % AAAA Squiggly line for
200 shr. G e oo | wtal bikeway rai \ L oxis. conc railing —+ / g +66:66  Double line for
; / - I S - Metal bikeway rail 3, as-built deletion
geam Defa//.S—\ ”‘Z 71 —— T ‘ﬂ( (f - ~ } — ’ //0 Roadway Text for as-built
= R — 4+ b — B— — €<&o posting |
& & - L// L T <1 Thrie beam *
2 Connect TS 3/2)(2/2)(% L quardrar & STATE OF HAWAI
I t> W8 - __»M_w .. % DEPARTMENT OF TRANSPORTATION
(?‘ X24bp%¢3f) ! 6"+ T " ) d /9/5;, HIGHWAYS DIVISION
ARl P B — o
o W6X15 post. (Measured along I o1 Bikeway Metal Railing) WAWAMALU BRIDGE
See Shf. QQ. —_—e
for Thrie [YPE “C" UPGRADE

PARTIAL PLAN 2

Scale: 16" = 0"

g/

PARTIAL PLAN B
Scale: 16" = 10" % _W

Beam Details

BRIDGE RAILING DETAILS

Makapuu Lookout fo Kealahou Street
Fed. Aid Project No. STP-072-1(45)

Scale: As Noted Date:

— Connect TS 3%bx2%hx9g
fo W6x15 guardrail post.

Oct. 1998
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DATE

- May 1998
- May 1998
-~ May 1998}

< |~
SRS
:
a b
-]
19
é»:*az
ﬂQgEn
RzRzEd
;5°§3§
THE
3 18 B
a%g%
4 |m X
g% |8
%

Ref. Guardrail

A

&[5

connection line —_ 25’-0" Guardrail Type 3 Thrie Beam pay limits (Item No. 606.3112) Balance, see Hwy. plans_ _
_ _4dspc.el-6%" = 6-3" _|_ 4 spc. @ 3-16" = 126" 6-3" Transition section __
% anch)gr 300# s _ /2:-6 Double (nested)| rail element |
ee nore . , = 00 .
| ' _ Q s ~ R N | ¢ Thrie Beam L
(3 1 i i il il i / K i = S
S I i ™ - ) T _ p— /.
. |~ o )| 0. I o 1 - 1 TS : :__—_//—""" N ) Eh <
S) » I |1 L | L L L 2 L , SRS
S |Vt groce | ] | N
I B SZN I A i __f/n_.__gcagel PSSy T T T T T L‘“‘“, T T T T T T N -
26 | i 3 | 3 ! 5
Terminal Connecfor+— 4 ot 4 s o i . 4
See nofes

ELEVATION

[YPICAL TYPE 3 THRIE BEAM METAL GUARDRAIL UPGRADE

Double rail element.
See “Elev.” for
location & limits.

FOR END POST UPGRADE

Wéxi2
Guardrail post
with spacer.

"
¢ Thrie bm.-/ . 2
S

<—W6xI5

guardrail post

Finish grade

BN
-~
NN

SECT]ON/\

Scale: Y"-I0" \_/

Edge of bridge rail —

A

@[/

Scale: 6"=I'-0"

Hole centered in 6" thick
steel PL (bolt size + Y")
Galvanize after fabricafion

2]/211

ZyZ”

CAP PLATE DETAIL

Scale: 6" = I'-0"

~ Type "C" 25-0" Guardrail Type 3 Thrie Beam pay limits, except southeast corner Balance, see Hwy. plans _ _
Upgrade of bridge (near driveway) where pay limit = 12'-6". (Item No. 606.3112)
3-15" max. 4 spc. @ 163" = 6-3"_|_ 4 spc. @ 3-1)6" = 12-6" 6-3" Transition section _|
(typ.)

12-6" Double (nested)

rail element

For quardrail details at southwest corner

|
1
7%"

of bridge (near driveway), see Hwy. Plans.
/‘“ ¢ Thrie Beam

17

-
v o=

— foond Bl = B 2 1

Din

=
Ul
(1}
Il
L
|-

,_’—--——"“‘T'“‘\
|
X

¥
p— Pl i H i - ]

R S ol e B e

/ - HWJ

,___F_______4__I

L_~
__-4_________J

[

ELEVATION

Exist. |
J,U.}jmgrgde J,__\\_é\@;..._,_uw.,.__\L__Ji ________ o

[YPICAL TYPE 3 THRIE BEAM METAL GUARDRAIL UPGRADE

FOR TYPE "C" UPGRADE ON EXISTING WAWAMALU BRIDGE

Scale: 6"=I'-0"

NOTES:

FED. ROAD| grate| FED. AD | FISCAL | SHEET| TOTAL
DIST. NO. PROJ.NO. | YEAR | NO. |SHEETS
HAWAIL | HAW. |STP-072-1(45)| 1999 | 28 33

l.

10.

Il

12.

The work necessary lo connect guardrail to concretfe end post shall include

all labor, materials, tools, equipment and incidentals necessary fo complete

the work and shall be incidental to Item No. 606.3112, Guardrail Type 3
Thrie Beam on Steel Post and will not be paid for separately.

See “General Notes” on Shi. @ for additional guardrail and drilling
information.

All anchor bolts shall be high strength bolts conforming fo the requirements
of AASHTO M 164. See Special Provisions.

Anchor bolt length shall be such that a snug fit of the elements and full

thread engagement plus 4" (max) is attained.

Terminal connector, Thrie Beam Metal Guardrail and Transition Section
shall be fabricated from 10 guage steel conforming fo the requirements of
AASHTO M 180 and shall be hot-dip galvanized after fabrication. See

Special Provisions.

Guardrail post and spacer block including all anchor bolts, cap PL, bo/fs; nuts,

and washers shall be hot-dip galvanized affer fabrication.
Cap PL shall be fabricated from ASTM A 36.

First 25-0" of quardrail adjoining "Terminal Connector” shall be galvanized
steel and supports spaced as shown on the detail drawings. This section of
rail shall be placed on tangent to end post or parallel to roadway, unless
conditions at site renders it impossible to do so. Flare pomf to be determined

in field.

Double (nest Ist panel) thrie beam elements atl all end post connections.

Where double (nested) beam occur, 12" “Back-up Plate” notf required.

Heads of through anchor bolts shall be placed on the fraffic side of the rail.

Drilling of through holes shall be done in such a manner as to prevent cone
puncturing of the daylighting end.

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

WAWAWALU CANAL BRIDGE AND
AWAWALU BRI PROVEMENT

METAL GUARDRAIL DETAILS

Makapuu Lookout fo Kealahou Street

Federal Aid Project No. STP-072-1(45)

Scale: As Noted

Dafe:

Oct. 1998
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- May 1997
- May 1997
- May 1997

~  May 1997

DATE

KSG
SK

DCo

TRACED BY
QUANTITIES BY

NOTE BOOK | npiGNED BY

DRAWN BY

Ibgd

No._DKQIDQY | cueckep BY

ORIGINAL SURVEY PLOTTED BY

PLAN

b

PR

Ple"R

¢

f“23/8”

X

{4

4

1"

/8 " '§L/4_:l 3
1- 8”

l

:

f%”R
SINGLE

SECTION THRU

RAIL ELEMENT

%2, %

Scale: 16" = I'-0"

61_ 6”

53/414

10"

— W6 x15 —

\ LN

FRONT

POST DETAILS

’” = ,l__ 0//

METAL GUARDRAIL ON METAL POST Scale: 6" = I-0"

WITH METAL SPACER BLOCK
Scale: 1" = ['-0"

METAL GUARDRAIL TYPE 3 THRIE BEAM AND APPURTENANCES DETAILS

o FED. AID
p” 26 ieT N0 | STATE|  PRou.No. | RRRN | SRS STH%E?FLS
<y HAWAIL | HAW. \STP-072-1(45) | 1999 29 33
~ NS ~
\ ? P ‘23 7:_ 3 ]/2 "
Guardrail connection ref, line  p; Ay b I-05"
& 2-3"x2'%" slots for %"% —— 70 g ol Al Lo B 316" 3-16" 9 NOTES:
- a /s Je= :
post bolfs or anchor Doffs.——— <~ 6 6 N £ 2" WAl ~2"'min 2'min 4%4'4, I. For details not shown, see "DOT
cﬁ" < l <~—~—-~|~@ post bolt slot ) ’\ Standard Plan" Sht. *TE-57.
N N s \ e — Post bolt slots 2. Bolt length varies and shall be
s ¢ < ‘é” “é‘ C* = _;A':;::_;:;_“*__‘_:::i;:_‘_:;_ “ﬁ_ === ='=’-'~--“:i'f"‘—‘ti::::::,:a———».v.vvs.ﬂ.‘ ,,,,,,,,,,,,,,,,,,,,,,,,,, ver I‘f I'ed I‘ n I-he f i@/d. Dl‘me N Sions
xR v e 19 v ' ) =yl = = WM.__ . shown are approximate.
i o & © © R Y
&j\ <¢. e o] N = — =~ slot e —— L
N s
P \$ :—_ :Z:- “\f e 2 Z”X / %g" -: -3;7 ———— —2
N = | ' butfon head 3 x21" post
N > < L3 l T 4 X2/2 PO
Q&N o U o | izl Ltz Lo \C @2y 11 Y x2" bolt slot o butt bolt slot (typ)—=
¢ 53 holes for / 20 8| W PAL 3 - CHAR" slols post bolt slot < Tl buo tyo) |
DOUBLE 7" anchor bolts. 2"-6" .
(Use at posts where splices
ELEVATION do not occur.)
TERMINAL CONNECTOR  BACKUP PLATE RAIL SPLICE TRANSITION SECTION
Scale: 1" = I'-0" Scale: 1" = I-0" Scale: 1" = I'-0" Scales 1" = I-0"
6" 176"
6
W6xI2 578513 on =1 =7
23 o3 b/f,ﬁo,, ﬁ’ead Pt 5"#x2" long button head or 176
> 2 3 o w/nuts bolts w/nuts ¢ washers /T s ‘f S (. 7\ <
1%\ 17 1% %6 3x \ N - i < - {/ =
\ - 7
NG TR\ . $ L %"-1l_Hex Nut %"-1l_Hex Bolt
R :; 1 1|0 Thrie |
St T e bm.~ N L [ Thread Length %8 POST BOLT ¢ NUT
> B ) D= RN |- %"8x1%" long 1% Full thread Scale: 6" = I'-0"
I e A ke T L letel post bolts w/nuts 2" | 1%"min. thread length
@ :: :: ‘:\V s ¢ WaShef'S /”dl'a. X %6”deep ”D”
© i' i Q recess on one ¢ Cap # hole.
*~ or both sides “D" = Bolt diatlg"
FRONT SIDE REAR <
=
SPACER BLOCK DETAILS N X g
Scale: 7 = T-0° NN ONININUNINUNG NN NN\ A =V &
. Metal spacer block 5 B L/ U
W12 %8 BUTTON HEAD BOLT X
RECESS NUT 26"x2%%" PL galv. =
Ground line, shoulder, ¢ Scale: 6" = 10" after fabrication. \ LRONT VIEW
gutter @ curb or top One (1) @ ea. AB.
of sidewalk line <& Cap FL # ho
WéxI5 Metal 77 g7g
guardrail post NVES
3
AN 2l
~ /\—\
SECTION A
STEEL WASHER FOR %"# BOLT NG
Scale: 6" = I'-0”
[YPICAL SECTION CAP (BEARING) PLATE DETAIL

STATE OF HAWAII

HIGHWAYS DIVISION

DEPARTMENT OF TRANSPORTATION

WAWAMALU CANAL BRIDGE AND

WAWAWALU BRIDGE IMPROVEMENTS
METAL GUARDRAIL TYPE 3 THRIE BEAM

AND APPURTENANCES DETAILS

Makapuu_Lookout fo kealahou Street
Federal Aid Project No. STP-072-1(45)

Scale: As Noted

Date: Qct. 1998
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