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STRUCTURAL NOTES

DESIGN SPECIFICATIONS:

A AASHTO 1998 LRFD Bridge Design Specifications, (Second Edition) and its subsequent Interim
Specifications.

MAT ERIALS:

Reinforced Concrete: Class A, unless otherwise nofed

Reinforcing Steel: ASTM A 615, Grade 60

Admixture in concrefe: See Special Provisions

All expansion and premolded joint filler shall be incidental fo concrete and will not be paid
for separafely.

All structural steel shall be ASTM A 36 hot-dip galvanized affer fabrication.

All anchor bolts, washers and nuts shall be ASTM A 325 hot-dip galvanized after fabrication,
unless noted otherwise.

All welding shall be in accordance with the current edition of Bridge Welding Code ANSI/
AASHTO/AWS D 1.5

CONSTRUCTION METHODS:

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

E xcept as nofed otherwise, all vertical dimensions are measured plumb.
For steel reinforcing, stagger all splices where possible.

® MM POD>

mMoOOh >

For casf-in-place concrefe, unless otherwise shown, minimum cover for reinforcing steel:
Concrete cast against earth: 3" |
Walls/Slabs: 2"

At fime concrete is placed, reinforcing shall be free from mud, oil, laitance or other coatings
adversely affecting bond capacity.

. Reinforcement, dowels and other embedded items shall be positively secured before pouring.

G.

H. Minimum clear spacing between parallel bars shall be one and one-half (1%5) times the diameter
of the bars (for non-bundled bars), one and one-half (1%) times the maximum size of the
course aggregate or one and one-half (1)6) inches.

1. All dimensions relating to reinforcing bars (e.g. spacing of bars, efc.) are fo cenfers of bars
unless noted ofherwise.

J. All footings shall bear on firm undisturbed natural ground or properly compacted structural fill.
K. In the event of over-excavation, the space befween the footing/slabs/wall and the ground shall

M

be Tilled with a minimum of Class D concrefe at the Confracfor's expense af no cost fo the Stafe.

L. Where the Plans call for reinforcement bars fo be embedded or anchored into existing concrefe,
see Special Provisions, Section 674 - Concrefe Retrofit.

M. Where the Plans call for placing fresh plastic concrefe against existing concrete, see Special
Provisions, Section 674 - Concrete Retrofit.

REFERENCE:

A @efer. fo Standard Plans for additional details and nofes nof covered by details and typical
rawings. |

GENERAL:

A All items noted incidental will not be paid for separately.

The Confractor shall verify the locations of all existing utility lines and notify their
respective owners before commencing with any work.

B.
C. The Contractor shall verify all grades and dimensions in the field before commencing with
D.

any work.

The Confractor shall be solely responsible for the protfection of adjacent property, ufilities
and existing and new structures from damage due to construction. Repairing any damage
shall be at no cost to the Stafte.

E. The Confractor shall conduct his work in such a manner and provide such temporary shoring
or other measures as may be necessary fo insure the safety of all concerned and fo protect
existing sfructures.

F. Unless noted otherwise, chamfer all exposed concrete edges three-quarters (%) of an inch.
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Steel reinforeing shall be supported, bent and placed as per LRFD Bridge Design Specifications.
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Exist. 84" metal culvert

! ;
: 20/_3_0// :
A f (See Note 3 on' Plan Sht. #__Q_5_.)E
4/_0// : ]2/_0// : 4,-‘0”
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| | |
| l |
| Cut exist. 84" meta ~ l
~ I culvert flush w/inside
;c‘} | face of wall |
l e
= | € Type “B” C.I.
V) | frame ¢ cover
. S | (See Note 4)
T S A S
NS S] I |
™ e |
o - |
kS I | Added 2-#5 x 6-0"
o o | Jong @3" O.C.
@ P } (fop ¢ bottom bars)
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I
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S |
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<] - Conc. apronA/

PLAN

Scale: 1b" = 10"

Match exist. conc. swale
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NOTES:

1. Demolish, remove ¢ dispose existing corrugated metal manhole,
frame ¢ grate, concrete collar, and culvert. - Refer fo Hawaii
Standard Specifications, Section 202. Removal of Structures
Contract item will not be shown; removal work shall be incidental
fo the various Contract items.

2. Demolish, remove ¢ dispose portion of existing CRM headwall
structure to accomodate new concrete swale. Refer fo Hawaii
Standard Specifications, Section 202. Removal of Structures
Contract items will not be shown; removal work shall be incidental
fo the various Confract ifems.

3. Roughen exist. conc. € apply epoxy bonding agent between exist.
¢ new conc. See Special Provisions, Section 674. Payment shall
be incidental to Item No. 640.1000 and will not be paid for
separately.

4. Frame and cover shall be incidental to Item No. 503.1092 and
will not be paid for separafely.

(See Nofe 3)

Eliminated north swale and revised
the direction of the south swale.

Post and chain link fence removed.
Labels and dimemsion were removed,
moved and/or edited for clarity.
Section symbol redirected for clarity.
Plan moved fo show connection

fo existing swale. North arrow added

A for clarity. Manhole rungs moved to

south wall to avoid swale opening.

06,07 /061 Manhole measurement from outside
wall changed fo 2-8".
DATE REVISION

Scale: As Nofed
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12-0" BTN [ STATE|  prou/No. | YEAR | NO. |SHEETS
A /9’-7%; (Normal) Concrete swale HAWAI HAW. |\ DE-072-1(48)R | 2006 |C.O. 17| 20
/N 502 /NTop of slab = 1085 7t /N 2 14-1%"+ (Normal) /N Match exist. conc. swale. 5
ab = 108. : :
P - 10" Throat *x See Hydraulic plans for elevations Provide dowsls. See Section @ &
— #512" EW. O S| Vopening (typ) AT Section cut lire.
/" NI - g
#4el2” EW. (fyp.)— — e —— W
Match new GRP ﬁl e, e — E— varies * Zﬁ o Ao
0125 siope IS -\ === — = Z
S ——— L% /" 3 ] - - .
ff 4 == i Sel2” EW. N - Exist. conc. swale
~ ‘I ,A < . I ™S
’ S 012 57 T o
Compacted I (I /%/ Compacted subgrade
subgrade (typ.) - 1 NOTES: ,
. gl #* /" | i 7"
#5@]2" =] oelz” EW. (yp) 2" ¢l. (typ) I. Existing 84"% CMP culvert shall be braced to prevent damage during the concrete pour.
S i1 i1t m Bracing of exist. 84"@ CMP culvert shall be incidental to Item No. 503.1092 and will not
™ : #5071 0" 31 a3 be paid for separately.
§ 2" ¢l. (typ) |1 | 2. 348 x 6" long anchor bolts shall be ASTM F 1554, Grade 36 Heavy Hex bolts, hot-dip
galvanized and shall have a double nut arrangement with one nut on exferior side of
<] pipe culvert. Anchor bolts shall be incidental to Item No. 5031092 and will not be paid
for separafely.
/I_ 0// 4’.6” F.F' /I_ 0// ’ / 2/_ 0//
1 [ 1-0" R.F. 17 10™-0"
—— Add 2-#5 E.F.|10-7%"* | 4'-6" (typ.) | — #5@]2" all. spacing
#5@]0" : i -4_5:6:: F.F. ) 8 #5@]72" . l I ?;
alt. spacing A F0" RE. A alf. spacing | Ay
2 ol (typ.) — T Iﬁ ~ RS
Added 2-#5 E.F.|10-0" v <
g 1t {1 ¢ Warerproofing (fyp.) o
/ See Special Provisions I C— #5012 (fyp.)
A T ; 1 Rear face (typ.) —=
Provide hole fo suit exist. 84"
\ drain pipe culvert. See Nofe |
174 3 3 §Q
3" x 6" anchor bolts *5ei2" alt. spacing ——= | Y
[T el-6" o.c. (typ.) = ‘\
SRR\ See Note 2
N N y
¥ Added 2-#5 E.F.|100 |
Se
2/_6// ~
4 conc. lining § ' <—Front face (typ.)
(See Drainage Plans ~
for details) o -
EL 8367 /N\ ¥ m
TR = /‘ e )
%l I§§§ 26 | T wgel2’ EW— | 26" |
EL“ LLL’\Lk ™ #5012 FW. | #5@]2” alt. spacing
//_ 3// 70/_ 0// //_ 3//
12-6 Scale: 16" = 10" W
Q3, @4, Q5
b
; SECT-[ON m STATE OF HAWAII
g% I Scale: Jp" = 1-0" \2ja/ Revised height, elevation and DEPARTMENT Of  TRANSPORTATION
REE AR : added top slab elevation at drainage
EREL structure. Revised length, elevations TYPE lO’X]OI [ NLE T STRUCTURE
TEIEL and direction of swale. Extended reinf. - armru
= A bars info walls and boffom slab. SECTION
5% g Throat opening height increased. KALANIANAOLE HIGHWAY
o5 e S 06,07 /06| Added compacted subgrade labels under DRAINAGE IMPROVEMENT
o 12 conc. apron and swale. New concrete Vicinity of Keolu Hills
apron to match new GRP. Labels were - - 7.
moved, removed, added and,/or for Fed. Aid Project No. DE-072-1(48)R
edited for clarity. Scale: As Nofed Date: _Jun, 2005
DATE REVISION | - SHEET No. Q@3 OF 5 SHEETS




FED. ROAD| gTATE FED. AID FISCAL | SHEET| TOTAL
DIST. NO. PROJ. NO. YEAR NO. |SHEETS

HAW All HAW. |DE-072-1(48)R | 2006 |C.0. 18] 20

4/_ 0// ] 2/_ 0// 4/__ 0// : 4/_ 01/ 7 2/_ 0// 4/__ 0//
3 (See Nofe 3) (See Note 3)
-2 ee Nofe 3
H/__ /" ' — E
0 > S& e AN\
© ~
%% drilled hole for : =2 SE —Top of slab vioir 2
1b"8x638" long S.S. threaded S 6 = - 1085 /N\ $ @ s (o 20"
rod w/ 5" embedment w/ S.S. LS N #5@ 12" EW. owels typs
nut ¢ washer. Secure w/ : TS 26"
epoxy adhesive (see nofe 2) i 3 2" ¢l l Vatch now
=T | =T | &$ | GRP
L Al ) R N Math new T« ]
a — of\i: _:|;: — o —o— o Jj— — —o _J[H ) A GIE\)P o{ | ol | o o___/7{°/____| __? A
L i - i ?’T ZEREN AN -
] ) | ] ~ “~\"7 / _ 73 ~
lea |7~ e T eq eq | Tl oew - - o2 o8 I =" RELE
¢ 2"xY%g"xI-2" long 5 | /IL_\_ SIS IE 4 (4 (: =EE S S
S.S. FB (see nofes 1#2) @ :: b / = ////,, ik A
) ¢ 2"x%g"xI-0" long Sl :o #4@l2" EW. (typ.) ///,, 1 I : e
[+} Vs (o]
| S.S. FB (see nofes 1$2) | 6” Compacted subgrade (typ.) i EEE = P' 1 (1yp.)
4 b T #4@]2" ey ' I Compacted subgrade (fyp.)
NOTES: - ;! dowsls (o) 20 > ) # min.
g b P ’ P Added 2#5@3" E.F.
I. This defail also applies to north and | by /F\ 16- 16"8 stainless steel M/ "
south edges of the fop slab 4 b d b Q4| @3 bars @4%" O.C. c : . S J‘ e #5@] D"
I ‘ | | Embedded I'-0" info conc. N e A i 1 | A f
2. 2"x5¢" flat bar shall be Type 3/6 ;b I See Nofe 1 | 20t 2 2-0" _|_2-0"_|_2-0" | || @l spacing
$ ainless Steel meeting ASTM A 276. | | I I S p
}éped /g/gefée’%/ %l}gggdg?eg/o%e%/}/a//?/g be c: b d L #5@/2” T |1 #5 ] 2” E W #5@72// E W 4 ':\ 5@/2 m
ASTM F 593. Washers and nuts for " : 1 T— @ic” LW, W="T a4] 93
the fhreaded rod shall be Stainless ! o Foejz” all. spacing ————_ || & il
Steel ‘meeting ASTM F 594. el Y ™ e ° b
-0 [ | l /"0 ' ]'..0” | - [ | //__0//
{ b T { © o b
| 7 L l ) L.
LI G NG
cale: /o Scale: y2// = 1-0" \Qi_y
4//| 2/_0// | 2/_0// ] 2/_0// | 4” Ty ,D/.Ca / ¥ /]\ NOTES:
¢ #4 cont. (typ.) | | | |
throughout length i | ; | 1. Maintain 4" max. opening between '5"# S.S. bars. 16"# S.S. bars shall
of new conc. swale | i e————€ #4 cont. (typ.) be installed at mid-depth of wall (é S.S. bar to be 6” from front and
| ' : throughout length rear face of wall). S.S. bars shall be ASTM A 955, Grade 60 and shall ;
; : : of new conc. swale not be in contfact with Gr. 60 rebars pr fies. Stainless steel bars shall ggg%?o ,;9 Vg?/% pu;gi g%"%ed ggia?fg / of
i i ’ be incidental .7‘0 Item No. 503.1092 and will not be paid for separafely. top slab added. Post and chain link
N ; | }& 2. Epoxy adhesive dowels shall be incidental fo Ifem No. 640.J000 and will fence removed. Depth of throat
T TITR © | | | not be paid for separafely. opening increased thus deepening the
i] ]§ i];j | L | | 3. Concrete apron surrounding drain manhole (including reinforcing) shall A depth of the swale af the drainage
i v < | S ; | be paid for under Item No. 6401000 and will not be paid for separately. 6/07/06 | STruerure. Removed manhole rungs
2 N ' Y ' | . . from east wall. Compacted subgrade
..... 5 | | | 4. Manhole rungs shall be incidental fo Ifem No. 503.1092 and will not be
N ; | ; ; EXEXWIAXWIA WWF paid for separafely. A e i,
| ‘ : 5 ? : Labels were moved, removed, edited
| | X - v | and/or added for clarity. Note 2
S ERy | : i a . AR | : removed.
| |
| | | | | | : i DATE REVISION
M i 7/_.0// i //_0// i ]/__0// i //_0// | //_0// ‘ 71_0// | ’ e ¥ P ﬁl;_<am
é X NOTE | | | | | = 1 | Where new conc. 55“’?/6 meets exist. e IV Wﬂ/ DEPARTMENT OF TRANSPORTATION
ARCPEE I | A <ol ment at drai ' ' / ' ‘ conc. swale, drill 9“8 hole into exist. I o —— l FIGHWAYS DIVISION
MEEaE. * ;va ef measq//;eg)ef} a dr a/?ag;;? conc. swale for *4 epoxy adhesive il I | \ ' e
A swructure will be less due fo fhe dowels. Embed #4 x 1-6” long dowel = S —_—_—_— ‘ TYPE 10x10° INLET STRUCTURE
FHEL SKew o The swaie. S E C 7_[ ON /b\\ 6" into exist. conc. swale. See Note 2. = 4 VA <"”"/\ - SECT [0 NS
s 5= ” g
212 2 CONCRETE SWALE “E19/ | A KALANIANAOLE. HIGHWAY
32 B2 L Q3 DRAINAGE IMPROVEMENT
° |7 % Scale: 1" = 1-0 Vicinity of Keolu_ Hills
Fed, Aid Project No. DE-072-I(48)R
Scale: As Noted Date; Jun, 2005
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FED. ROAD| g1 ATE FED. AID FISCAL | SHEET| TOTAL

DIST. NO. PROJ. NO. YEAR NO. |[SHEETS
120" HAW Al HAW. \DE-072-1(48)R | 2006 |C0.1851| 20
’ /]/_0// |
S ¢ %"% threaded rod L NOTES:
_________ e | 1. This detail also applies to north and south vertical

o | eq. TN eq. | eq. | eq. ! eq. | faces of top slab.

/ | x A | z | x .

. | ¢ 2"x%Yg"x1™-2" long S.S. FB w5/ u :

| | | ' | | | / | 6 2. 2"xYg" flat bar shall be Type 316 Stainless Steel

>ee et @ b e e e e e Y/ N (See nofes 1#2) meeting ASTM A 276. %8 threaded rod shall be

\/ \ = o — — S o~ o o — - — ;—Z-—--—r-@ =/ Type 316 Stainless Steel meeting ASTM F 593.

LS R I I ) I AU ] "SR S N SRS ) AN SR ARG Y =~ ' : Washers and nuts for the threaded rod shall be

SN o : ] 0t 7 / oy e opening Stainless Steel meeting ASTM F 594.

1 "———‘H'e’l'}— ''''''''' “T:'I—"—'"" ‘‘‘‘‘ _‘l:—]' ''''''''''' T:T ''''''''''' I':T—"""""z/_'_'—l_Te ﬁ"—'" :
I — L % | ;_é§<_ 6" ; E : 6" max : ; 6" _9%;% | ‘ . —- | 3. Drainage box reinforcement shown for clarity only.

bt SIS I shag | l | | | o T E ===
I . F TR | ! | | | I | 4. All edges of steel bars shall be ground smooth.
| // : “!!H! | : | q | | !H!'r | N |
4 i :3‘ | ﬂi l : | N I l im ! p: N
i
\ Lz / — Top of inlet ULz
AN R H - structure wall
]/_0// 7/__0//
— ¢ 2"xYg"xI-2" long S.S. FB

(See notes 1¢2)

ELEVATION /6 ™
Scale: %" = 1-0"  \G2 |94A/

¢ 34"% drilled hole for 9"#x1-138" long S.S.
threaded rod w/1-0" embedment w/S.S. nut
washer. Secure w/epoxy adhesive. (Typical for all
%"% threaded rods located at top end interior spans
| of 2"x%g"x1-2" F.B.'s) (4 per each vertical face of top slab;

| 12 total)
I
3/ n 3/ u 3/ n
Typ) T 1 B6" 1y ; T6" 7y
" 3/ i s
(Typ.) e j\ —Z>~—i<— (Typ.) 76" 1\ | Ry
6 | : -
¢ 32 drilled hole for %"2x6%" | f 5 S
long S.S. threaded rod w/5" embedment - _—w—r—_—_~_~_—_7_—_x<:—4 VSR IR RS
w/S.S. nut ¢ washer. Secure w/epoxy L“% l = ~ - =
~~~~~~~ e et T —
rods located at the ends of each T

2'x%e"x11-2" long S.S. F.B.)

adhesive (Typical for all "% threaded /
(See nofe 2)

|
L
l O
T
' =~
S
\\.,
%
e b e
C
f
|
|
|
|
|
|
|
|
;
Sk
|
|
;
;
|
]/_2//

: PR \ s

© 16 ‘\ 0T
TS (Typ. =
jﬁx N Sl .
o ey =T I Ry S R
e ... T T = © ! LN 3/ " 3%6//

o o : N Typ) Nty
(Typ.) LA R — Top of inlet | A : '
() | structure wall This supplemental sheef was added
3 B2 1 y 5 ” 3/24/08) as a change order.
T € 24”8 drilled hole for J%B"8x67%" long S.S.
> 1| threaded rod w/5" embedment w/S.S. nut ¢ DATE REVISION
a L1 | washer. Secure w/epoxy adhesive (Typical STATE OF HAWAI
§ k for all %"# threaded rods located at the DEPARTMENT OF TRANSPORTATION
é;gggﬁ ends of each 2"x%g"xII-2" long S.S. F.B.) | HIGHWAYS DIVISION
~, 8858 (See nofe 2) 1 A0/
T A TN [YPE 100" INLET STRUCTURE
2 Q o 6] T A T TNl AAT T 2T~
L DETAIL T \ 5S. VERTICAL GRATE DETAILS
S |8 2 Scale: 1}f" = 1-0" \&# KALANIANAOLE_HIGHWAY
28 |E 2 ~ DRAINAGE IMPROVEMENT
LI | Vicinity of Keolu Hills
STAINLESS STEEL VERTICAL GRATE DETAILS /I Fed. Aid Project No. DE-072-(48)R
Scale: As Noted Dafe: Jun, 2005
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FED. ROAD| g1ATE FED. AID FISCAL | SHEET| TOTAL
DIST. NO. PROJ. NO. YEAR NO. |SHEETS

HAWAI | HAW. | DE-072-1(48)R | 2006 |C.0. 19| 20

4/__ 0// ] 2/_ 0// 4/_ 0//

(See Note 3) | (See Note 3) 1-0" 1-0"

E.L 1072 A

SIS A

/\ Top of siab - 108.5 ><

/#5@72” E.W.W 3 ]
i’ ! 4" min. A

L 1

1-0” Throat
opening (typ.)

I/__Ou
| o

— e
g

v p

/N

P -
o

61147 /N

o 'GRP : / Q,_; T i A Match new GRP ><
atch new 125 s/, = | 5 slope
T\ Slope S < 0J25 S
AT e\ N | o e S <:]
] ¥ T, '
: o
i N
B #4@/2" dowels ( fyp?

T ]
: /
#4012" EW. (typ.) 4 i T ><
Compacted subgrade (1yp.) \‘5] o : LI o o |
| #5@/2" - | .
alt. spacing | == T F N | — < i\;
= #5012 EW. | #5@/2" @) > X ¥
o5 | = all. spacing N
! 3
#5@12" | N #5@/2"
| P H
! AR i ;}v l
| [ X 1’-3 Y
. Manhole rungs == X i =N
| @/-0" o.c. ( fyp.) , <] 1"-0" 12"-6" -0"
K

(Qty. - 21)

| | ‘ T
0" .

N I TYPICAL STRUCTURAL EXCAVATION
votr oot (s LY s oo il AND BACKFILL PAY LIMITS

» ] . / o L \ < 3 :
See Special Provisions | Scale: " = 1-0"

/ \ : ol | 17
! e NOTES:

Exist. 84" \ / ( > |
v(mez‘a/ culvert T / I. Hatched area shown thus ~XOXX\ denotes limits of structure excavation payline.

0

- FEB 2005
- FEB 2009
- FEB 2003
- FEB 2009

DATE

KMN

JFU

JFU
PS

<~ _ = 2. Hafched area shown thus /7777 denotes limits of structure backfill.

3. Concrefe apron surrounding drain manhole (including reinforcing) shall be paid for
under Item No. 6401000 and will not be paid for separafely.

Revised height, elevations and added

#5@/2” top slab elevation at drainage structure,

Revised swale slopes ¢ throat opening.

#5@12" A Deleted fence posts. Manhole rungs

1 1 alt. spacing S moved to south wall as shown.

#5012 EW 6" 106707708 Compacted subgrade label added under

o ‘ ” ——#5@12" EM. conc. apron. Match conc. apron to new
GRP. Removed, moved and/or edited
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