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STRUCTURAL GENERAL NOTES

I. General:

A. Workmanship and materials shall conform to the AASHTO LRFD Bridge Design
Specification, 5th Edition, and the Hawaii Standard Specifications for Bridge
and Road Construction (2005 Edition), and all applicable special provisions by
the Stafe of Hawaii Department of Transportation.

B. The Confractor shall compare the Civil, Electrical and Structural drawings with
each other and report in writing fo the Engineer, inconsistencies or omissions.

C. The Contractor shall take field measurements and verify field conditions and shall
compare such field measurements and conditions with the drawings before
commencing the work. Report in writing to the Engineer all inconsistencies or
omissions.

D. The Contractor shall be responsible for means and methods of consfruction, work-
manship and job safety. The Contractor shall provide femporary shoring and
bracing as required for stability of sfructural members and systems.

E. Details noted as typical on structural drawings shall apply in all conditions unless

specifically shown or noted ofherwise.

T'he Contracfor shall be responsible for coordinating the work of all frades.

T'he Contractor shall be responsible for protection of the adjacent properties,

structures, streets, and uftilities during the construction period. Any damage or

deteriorated property shall be restored to the condition prior to the beginning of
work or befter ar no cost fo the Stafe.

H. Construction loading shall not exceed design live load unless special shoring is
provided. Permitted construction loads shall be properly reduced in areas where
the structure has not aftained full design strengfh.

2. Design Criterias
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CHECKED BY

A. Dead Load
Weight of all components of the structures, appurtenances affached therefo, and
earth covers.
B. Live Load
AASHTO HL-93 Loading
C. Seismic
Seismic design is in accordance with the AASHTO Guide Specifications for LRFD
Seismic Bridge Design (May 2007), as modified by the State of Hawaii Deparfment
of Transportation.
0.2-second spectral response acceleration coefficient, Ss = 1./5
1.0-second spectral response acceleration coefficient, Sy = 0.80
Horizontal peak ground accelerafion coefficient, PGA = 0.85 A
D. Soil Properties
I. Stafic Latferal Earth Pressure:
a. Active condition
2. Dynamic Lateral Earth Pressure:

a. Structural design

= 40 pef

= 210.0 H? pef A

b. Overturning design = 70.0 H? pef
Where: H = Height of retained soil or backfill in feef
3. Bearing Pressure:
a. Extreme event [imit sfafe = 4500 pct
b. Strength Iimit stafe = 2,250 pcf
4. Coefficient of Friction:
a. Extreme event [imit stfafe = 0.55
b. Strength limit stafe ' = 044
5. Passive Earth Pressure:
a. Extreme event [imit stafe = 300 pcf
b. Strength limit stafe = 150 pef

3. Foundation:

PLAN

ORIGINAL | SURVEY PLOTTED BY

NOTE BOOX

No.

A. Contractor shall provide for de-watering of excavation from either surface warer,
ground water or seepage. NPDES permit required for discharging info Stafe waters.

B. Contractor shall provide for design and installation of all cofferdams, cribbing,
sheeting, and shoring necessary for personnel safety and fo preserve excavations and
earth banks, and adjacent strucfures and properfy for damage.

C. Excavation boundaries and grade elevations for footing shall be approved by the
Engineer prior to placing the concrefe and reinforcing.

Foundation (Continued):

D. Backfill behind the retaining wall structures shall be Type A structural backfill,
conforming fo Secfion 703.20 of the Hawaii Standard Specifications for Roads,
Bridges and Public Works Construction, 2005.

E. Hard rock may be encounfered during excavation.

4, Concrefte:

A. Concrete shall be regular weight concrefe and shall have a 4000 psi minimum 28-day
compressive strength. All concrefe shall have maximum w/c ratio of 0.45.

B. All inserts, anchor bolts, plates, efc. embedded in concrete shall be hof-dip galvanized
unless otherwise nofed.

C. Conduits, pipes, and sleeves passing through a wall not conforming fo fypical details
shall be located and submitted fo the Engineer for approval.

D. Construction joints may be relocated by the Confracfor and submitted fo the Engineer
for approval. Consfruction joints shall be made and relocated as nof fo impair the
strength of the structure and fo minimize shrinkage sfresses. All construction joints
shall be cleaned, laitance removed and wefted. See typical details for specific
requirements.

E. Non-shrink grouts shall be a premixed compound consisting of non-staining, non-mefallic
aggregate, cement, water reducing and plasticizing agents capable of developing
minimum compressive strength of 4,000 psi in 3 days and 7,000 psi in 28 days.

F. Unless oftherwise noted, chamfer all exposed concrefe edges 3/4".

G. Concrefe delivery tickets shall record all free water in the mix: at bafching by plant,
for consistency by driver, and any additional request by Confracfor if permitted by the
mix design.

H. Reinforcing bars, anchor bolts, inserts and other items fo be cast in the concrefe shall
be secured in position prior fo placement of concrefe.

. Reinforecing Steel:

A. Reinforcing steel shall be deformed bars conforming fo ASTM A6l5, Grade 60, unless
unless noted orherwise.

B. Clear concrefe coverage for reinforcing bars shall be as follows, unless ofherwise nofed:

a. Foofing, grade beams, efc. cast against earth 3"

b. Footing, grade beams, efc. formed and exposed fo earth 2"

c. Wall faces, slabs, efc. exposed fo earth or weather 2"
C. Splices:

a. Reinforcing steel shall be spliced only where indicated on plans. Provide lap splice
length per fypical details and schedule sheef S-2, unless ofherwise nofed.
D. Bar bends and hook shall be “standard hooks” in accordance with Typical Details on
sheef S-2.

6. Structural Steel:

(. Metal Hand Railing:

A. Fabrication and erection of structural steel shall conform fo the AASHTO LRFD
Bridge Construction Specifications, Third Edition, including it's subsequent interim
specifications.

B. Structural steel shall conform fo ASTM A36, unless ofherwise nofed.

C. Stainless Steel shall conform fo ASTM A240, Type 316L.

D. Steel wide flange sections shall conform fo ASTM A992.

E. Steel pipes shall conform fo ASTM A53, Grade B.

F. Steel tubes shall conform to ASTM A500, Grade B.

G. Bolts shall conform fo ASTM A307, Grade A, unless ofherwise nofed.

H. Welds and welding procedures shall conform fo the structfural welding code AWS DI
of the American Welding Society.

1. Welding shall be performed by welders prequalified for welding procedures fo be used.

J. Welding electrodes shall be E70XX.

A. All metal pedestrian railings shall be hof-dip galvanized affer
fabrication and shop painfed according fo Paint Schedule, sheef S-3.

(S lim—=-
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34 chamfer, Typj

2" CIr, Typ. Stop
all Horiz Reinf

_40-0" Max

40-0" Max

Flashing Compound Waterproofing
(at back face of wall only)

™
Slope Vg : 1

w . ——

-
Slope Vg : 1 >

/3
T

-—1%" at Slabs

/3
/3

1" at Slabs
134" at Walls

14" at Walls
2" at Ffgs.

at Joint as

shown

%" Pre-molded
Joint Filler Cont.

Al _Expansion Joint

TYPICAL JOINT DETAILS

MINIMUM SPLICE ¢ EMBEDMENT LENGTHS
CONCRETE STRENGTH = 4,000 PSI
LAP SPLICE EMBEDMENT
STRAIGHT
WITH

gAZ@ OTHER BARS ggg OTHER BARS 23’,3 597)’%55
#3 #4 o1 29" 12 1 7"

#5 26" 36" 5" 21" g

#6 31" 43" 18" 26" 10"

#7 39" 54" 23" 32" 12

#8 51" 71" 30" 42" 14"

#9 64" 90" 38" 53" 5"

0 | 8 14" 48" 67" 17

#11 100" 140" 59 82" 19
Notes:

I. “Top Bars” are horizontal bars with 12” or more of concrete cast below.
2. Splice lengths may be reduced by multiplying the tfabulated values by
0.765 If the cenferline of splice of adjacent bars are staggered
6-0" o.c. for #9 bar and smaller and 9-0" o.c. for ¥10 bar and larger.

3. Embedment lengths for straight bars may be reduced by multiplying the
fabulated values by 0.80 if the bars are spaced latferally not less than 6”
center-fo-center, with nof less than 3" clear cover measured in the direction
of the spacing.

4. Embedment lengths for bars with 90° hook are bars with side cover,
normal to plane of hook, of not less than 2%5" and cover on bar extension
beyond hook nof less than 2”. Increase embedment length by 437% for bars
not meeting these requirements.

TYPICAL REBAR SPLICE AND
EMBEDMENT LENGTH SCHEDULE
No? 7o Scale

Not fo Scale

Typ Horiz Bars—
}ap Sp/icq

Typ

\ ) | ) {
S I 7 S S = C \:‘))
S O 7 a Q 4dp or 20"
o v Whichever
AN .
R | is Greater
90° Hook 180°_Hook .
S
Splice Length =
i 6", Min
( [—— (
SN —
S
D = 6dp 1.5dp Max or Place Bars
in Contact Wire Together
Bar Lap
STANDARD HOOKS AND SPLICE DETAIL /2 ™\
Not to Scale 'S2|1S52°

s

& (4) Bars fo

mafch Vert Wall
Reinf at Corner

At Bend

Typ Vert Bars

Typ Vert Bars——<i> /

Typ Horiz
Bars

TYPICAL WALL HORIZONTAL
REINFORCEMENT DETAILS

(2) Bars to match Vert —3
Wall Reinf af Corner

At End

Al Construction Joint

FED. ROAD | g\ o FED. AD FISCAL | SHEET | TOTAL
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Flashing Compound Waterproofing
(at back face of wall only)

Nofe:

E xpansion Joints shall not

be allowed in Footings.

(2) #5 af E.F,
(4) Sides of Pipe

#5 Diagonals
Added (4)
Sides of
Pipe at E.F.

Pipe

Bend Bars

as Required

ADDED REBARS AT PIPE PENETRATIONS /5 )\

Not to Scale

\ \! S

's2|s2

S

Not fo Scale
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Painting Nofes:

I. Confractor shall shop coat all members. Field coating shall consist of touch
up only.

2. The touch up paint shall consist of the following:
a. Prepare surface per SSPC-SPI, solvent cleaning.
b. Apply first and second coal according to paint schedule.

3. Color for fop coat shall be an earthfone green, as proposed by the
contractor and approved by the Engineer. Intermediate coat shall have

contrasting light color. Finish for fop coat shall not be gloss or high gloss.

4. Multiple coafts may be required tfo obfain minimum dry film thickness (DFT).
5. All hot-dip galvanized coaling that is damaged shall be repaired. The
repairs shall consist of the following:
~a. Prepare surface per SSPC-SPI, solvent cleaning.

b. Rust scale shall be cleaned per SSPC-SP3.

c. Apply (2) coafs of cold applied, galvanizing compound containing 95%
meftallic zinc confent by weight in dry film and 527 solids com‘em‘ by
volume.

d. Application rafe shall be 1.5 mils dry film thickness per coaf.

e. The coating shall be applied at sufficient wet film thickness to achieve
a minimum dry film.

f. The coaling shall be well stirred before use so that it is completely
homogeneous during application.

6. Cost of shop painting and fouch-up is incidental to metal railings.

6-0" Typical

FED. ROAD STATE FED. AD FISCAL | SHEET | TOTAL
DIST. NO. PROJ. NO. YEAR NO. SHEETS
" HAWAR | HAW. |HS-STP-011-2(38) 2010 | 105 | 141
METAL HAND RAIL PAINT SCHEDULE
SPECIAL COATING SCHEDULE FOR ZINC COATED METAL HAND RAIL |
OPTION 1 OPTION 2 OPTION 3 OPTION 4

PREPARAT ION:

Carboline thinner #2 or surface
cleaner #3, per SSPC-SPI, Apply
Rustbound Penefrating Sealer.

Solvent clean per SSPC-I,
and as recommended by the
manufacturer

Solvent clean per SSPC-SFI,
and as recommended by the
manurtacturer

Solvent clean per SSPC-
SPI. Apply Galvanized Zinc
T'reatment (Acid Efching)

Carboline Carboguard 890 epoxy

T'nemec High-Build Epoxoline [I

Sherwin Williams Tile Clad High

Ameron Amercoal 385 epoxy

IST COAT: DFT 5 mil (min) Series N69 Solids B62 Series DFT 5 mil (min)
WFT 7 mil (min) DFT 5 mil (min) / WFT 7 mil DFT 4 mil (min) / WFT 7 mil (min) | WFT 8 mil (min)
RECOATING i 0 ] RS (min) 14 D (max) 8 HRS (min) 2 D (max)
TIME: 8 HRS (min) 2 Days (max) 10 HRS (min) 2 Days (max) 8 H min ays (max min ays (max
Carboline Carbothane 133HB Tnemec Endura-Shield Series 75 | Sherwin Williams Corothane II B65 | Ameron Amercoat 450 SA
TOP COAT: Alyphatic polyurethane DFT 4 mil (min) W200 Series/B60V2 Polyurethane DFT 4 mil

DFT 5 mil (min) /WFT 7 mil (max)

WFT 7 mil (min)

DFT 4 mil (min) / WFT 7 mil (min)

WFT 7 mil

2" Nominal Dia. 4" Equal Spaces

Steel Pipe, Typ

/) C <Typ, Cope and Grind All Joints

6" Space Located
/ at Expansion Joints

/3 C <Typ

— — _ _ — — - )\R[i\ _ VA — — - — — — -
I | \\

Z— I

3 Nominal Dia.

Steel Pipe, Typ ~ Joint

Wall Expansionr————

o
l ! I 1 aj
74”| i | Iz | I / ’
C/r|_— | § | L ——l_ ,/ _r l_ | § ||
e — - - < |
H M _ / / 1 Ln{ ,
2" Nom/na/ D/aJ % §
> U steel Pips, Typ 1iy Rl |

\— Galvanized Metal Sleeve, 1.D. 1"
larger than O.D. of Post. Fill

with Non-Shrink Grouf, See/"\
3153

[YPICAL HAND RA]L[NG DETAIL
Not fo Scale

Note:
Hand Railing fo be hof-dip
galvanized after
fabrication.

TYPICAL POST DETAIL /\

Grout

Not to Scale

\

3|5-3°

Sealant all
Around

Galvanized
Metal Sleeve

Non-Shrink

DEPARTMENT OF TRANSPORTATION

PAINTING NOTES AND

STATE OF HAWAI

HGHWAYS DIVISION

TYPICAL HAND RAILING DETAILS
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No.

Splice, Typ Section

CONCRETE CHANNEL SCHEDULE
HE]GHT ///_/// IITII I/WI/ //ZI/ I/KII Bai-fer I/A// //BI/
< 9-0" I-6" | 6~-0"| 2-6" | 5-0"| 2 : 12 | *#6 at 4" |#8 af 4"
< 8-0" [-6" | 4-6"| 2-6" | 4-0"| 2 : 12 | #6 al 6" |#8 af 6"
< 70" [-3" | 3-0"| 2-6" | 3-0"| 1 : 12 |#6 at 6" |#7/ af 6”
< 6-0" [-3" | 2-0"| 2-6" | 2-6"| 1 : 12 |#5 at 6" |#6 af 6"
< 5-0” I-0" | 0-6"| 2-6"| I'-6" | 0 : 12 |#5 at 6" |*5 af 6"
< 4-0" I-0" | 0-0"| I-6" | I':0" | O : 12 |#4 at 6" |#4 af 6"
’ I/Z/l 7/_0//‘ 4/_0// /l_OI/‘ IIW//
For Hand ———(2) #4 Conf.,, Typ
Railing Defails,
See Sht 5-3 / Top of AC
] 7 = L
4 af/z" <§ NN OSNNINON NN
o Bars——ARRAR R CLLRLREA
. 14 /?\\//‘ XELStructural < \‘/i\\///i\\//%
S L | *4af izt | Balter . Backfill £
= Fach Face |7, VRIREEEET Y
P - 4'# PVC Weepholes /\/\\éj\\\/
o Finish - at 8-0" WX
o> N
o) Grade ///
T \ Ql /\\\//}/
N 1N I'x" Filter | N
s \\>/>§///\§ ﬂ* 2" Clr, Typ Material = & - /i\//
S o 1 wrapped in  X|
IS #4 af /é>w~° Zin S Q - Geofextile IR
X - LS L Fabric, Cont Q| &
i ™ > ¥ i O ~Jy \// %
| . i | — ! >,
L Z :
#4 af 12" j ] P
. |Each Face || = " S == i i R
X< : Hooked Dowels fo — “B" Bars —
B Bars—*—f . mafch.\/erf Bars #q ot 107
#4 at 12" o 8" Thick Layer of Top and Bottom
‘ _ [ e No. 3B Fine Gravel Geotextile Fabric
IS 2-0" Thick Layer of Layer below Sub-base
}3 “T" | Aggregate Sub-base
&
Hand — 1" Thick, Pre-molded
Railing, Typ i Joint Filler —— / (2) #4
Notfes: Around Cont,, Typ
I. See Civil Dwgs o
for Elevations. existing Top of
2. Wall Expansion A [ platform [ Wall
Joints shall be I AN I I A S | s B
located every K e s % f — X
400" maximum. D S e (e iR L ]
} Lap 4'-0

ar Notch in Wall

TYPICAL CONCRETE CHANNEL SECTION

Scale: 172" = 1-0"

\__/

TN A
S5-4154

Norfes:

1. See Civil Dwgs for Elevations.

2. Wall Expansion Joints shall be
located every 400" maximum.

Finish 1-0" 4-0" 1-0" Top
Grade X / of AC
(2) #4 ——

/] Cont, Typ 17 !
#4 at 12— | | SN SAR
Faoh Face, "L || ~27cio oo || [l 0 @

9 —B— - / SR \\\///\\///\// o™
Each Way, —14- [ [P
Typ T4
#4 at 12" e Y i
Fach Face, 3 5
Each Way <

=Ch e =Ch LRl 12 o

8" Thick Layer of .
No. 3B Fine Gravel Geofextile

Fabric Layer

2-0" Thick Layer of below Sub-base

Aggregafte Sub-base

3" HIGH CONCRETE
CHANNEL SECT ION

CONCRETE CULVERT
WIDTH "W “H" D"
6-0" 2-0" | #5 at 8”
5-0" 3-0" | #5 at 8"
4-0" 3-0" | #5 at 12"
4-0" 2-0" | #5 at 12"
3-0" 3-0" | #5 af 8"
3-0" 2-0" | #5 at 8”
8" "W

8//

D" Bars, Top

and Boffom, Typ

3 cir, Typ [

| Lap Splice | |

#4 at 12" Tyg |

3" Clr

[YPICAL CONCRETE CULVERI SECTION

s e b S e

I/W// - 3/_0//
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Notes:
1. See Civil Dwgs for Elevations.
2. Wall Expansion Joints shall be
located every 40-0" maximum.
| _ 8// //W// 8//
#4 at 12 b .
Each Face, Typ \5 S
“D" Bars, Top N
and Bottom, Typ \ — <!
RN
#4 at 12", Typl - iy =
”D” Ba/’S, TyD 3// C/f. X
' AN
8" Thick Layer of - )
No. 3B Fine Gravel = g |
2"-0" Thick Layer of =U‘ 1 i‘
Aggregafte Sub-base : : \k
(Mauka side) ) G
A S A S A &N

Geotextile Fabric
Layer below Sub-base

IIWII > 3/_0//

3 NA
5-4]5-4

Scale: 1/2" = I-0" 54154 Scale: 1/2" = I'-0"
For Added Reinf, >
Notes: I-0"  Varies See /5 N I
I. See Civil Dwgs for Elevations. - 4'-0" Min, 52152
2. Wall Expansion Joints shall be 8-0" Max .
located every 40-0" maximum. Top I Thick o]
of AC (D) #4 GRP Lining !
] , Cont,, T o _
il Y existing 5 é*
. W 4'% PVC \ Baffer 2| [ et 12 Gl wall -y ey
8 WW@@phO/es at 8-0" } $ #5 at 6" existing AR |
R
5 K\};\\}//\ I'xI' Filter Material ——ﬁ\ Lo I _ grade A hick, Pre-molded
R U » wrapped in Geotextile L1l / Fach F TIRRK Joint Filler Around
; % Fabric, Cont 3 i I K
S \®// e = gamlf\ \//>\/ existing fiberglass
T T Q| AN 3L 40 SN -
IS g;rCL//(c;‘c%ra/ \\\>\//\\Z/§\Z§> S e ‘g FEe | j{j’ 2% Slope / i\ < telephone pole
< / \//j\i//j\i\///\ LTS &3? m\’ : fooked Dowels Section at Footing Penetration
: oo S B oo gl A2/ To maton Verf
=~ X R e R T'~LI\/T - — /\ |01/27/11| Addendum 2, Revision of Details
#4 at 12" SIVECA LAtV sAtN A heratNca | B | DeeatVicaacacherat N
EID #7 af 6”,'/ 8,, Thl-ck J é\‘ : #4 af ]2// \Q) DATE | REV/S/O/\/
& Top and  Aggregafe T *6 at 6” i DEPARTMENT OF  TRANSPORTATION
‘ Boffom Sub-base | Ae& HIGHWAYS DIVISION
| 4 at 12 TYPICAL CHANNEL, CULVERT,
e Each Face AND RETAINING WALL SECTIONS
- | - Volcano Road Intersection and

[YPICAL RETAINING WALL SECTION

Scale: 1/2" = 1-0"

£ A
S—\4_§;4

Drainage Improvements

/E)?blRAmN »

DATE OF THE LICENSE 4/30/2012
THIS WORK.WAS PREPARED BY
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No.

Culvert
Opening .\

Culvert or

Channel Beyond

West Top o
Wall Elev.

“DW" Bars,
Long, Bend
required

#5 at 12" Each
Way, Each Face

"

Cut-of f Wa//,——:
See Section |

(3) #6 around opening, Each
Face, Typ (24 Bars Total)

“DW-B" Bars, 60" Long,

' AS
f
\ [/
o SRR 3

6&0u
as

—(3) #6 at Top of Wall, Each

Face, Typ (6 Bars Tofal)

East Top of
Wall Elev.

“DE" Bars, 6-0" Long,
Bend as required

" HII

Bend as required

1
#5 at 12" = I
Each Way, . O ;‘f
Each Face i

Culvert and
Channel Reinf.

#5

Each Way, i |
Each Face :

Cut-off —

Ul

_—Diagonal "DW" or

Section -
Continuous

at 12"

Wall Below

@ Section - at End

TYPICAL CONCRETE HEADWALL DETAILS

»——— Diagonal "DW" or

ZLOU
/

v_

"DE-B" Bars, 6-0"
Long, Bend as
required

Culvert and
Channel Reinf. 7

_ Culvert Open Channel
#5 at | i
a " N
Each Way, —*&F Diagonal “"DW” or "DE"”
Fach Face | Bars, as required

(3) #6 around opening
and at Top of Wall,
Each Face, Typ

@ Section - Continuous

Culvert and
Channel Reinf. 1

Diagonal “"DW” or “DE —a 4

#5 at 127

Each Way,

Each Face

FED. ROAD STATE FED. AD FISCAL | SHEET | TOTAL
DIST. NO. PROJ. NO. YEAR NO. SHEETS
HAWAL | HAW. (HS-STP-011-2(38) 2010 | 107 | 141

Diagonal “DW” or "DE"”
Bars, as required

(3) #6 around opening
and af Top of Wall,
Each Face, Typ

Bars, as required

@ Section - at End

CONCRETE HEADWALL DIMENSIONS

“DE” Bars, as

required, Typ

(3) #6 around
opening and af

Top of Wall,

Each Face, Typ

Culvert and

Channel Reinf.

“DE” Bars, as
required, Typ

(3) #6 around
opening and at

Top of Wall,
Each Face, Typ

Headwall \West TOW Elev. |East TOW Elev.| INV. ELEV.| “H" |"West”| "W” \"East”| "DW" 'DW-B"\ “"DE"'DE-B’
IA 1378.51 1378.51 137648 | 1-6" | 1-8" | 1-6" | 2-11"| - - - -
1B 1377.50 1377.50 1374.50 | 3-0"| 2-2" | 4-0"| 10" | - - - -
2A See Sheet S5-6 for Plans 1366.21 3’-0’Spe Sheet S-6 for Plans
2B See Sheet S-6 for Plans and Elevations
3A 1365.92 1367.15 1359.15 | 3-0"| 2-0" | 4-0" | 2-0"| - - - -
3B 1365.42 1366.71 1359.00 | 3-0"| 3-2"| 4-0"| 1I-2" |(2) #5| - - -
4A 1370.04 1370.04 1366.91 | 2-0" | 3-6"| 3-0" | I-6" | - |(2) #5| - -
4B 1369.81 1369.61 1366.30 | 2-0'See Sheet S-6 for Plans
5A 1366.14 1366.14 1362.30 2’?0" 5-4"| 3-0" | 3-5"|(2) #5|(2) #5|(2) #5|(2) #5
5B 1366.23 1366.23 1361.864 | 2-0" | 5™-6" | 3-0" | 2"-6" |(2) #5|(2) #5|(2) #5|(2) #5
6A 1361.41 1362.61 1356.04 | 3-0"| 19" | 4-0"| I-0" | - - - -
68 1361.60 1363.11 1355.57 | 3-0"| 4-4" | 4-0" | I'-0" |(2) #5| - - -
7A 1358.92 1358.92 135164 | 3-0"| 6-7"| 4-0"| I-0" |((2) #5| - - -
B 1358.31 1358.31 1351.27 | 3-0"| 6-0"| 4-0"| I-0" |(2) #5| - - -
8A 1361.49 1361.49 1356.81 | 2-0" | 3-4"| 3-0"| 3-0" |(2) #5|(2) #5|(2) #5|(2) #5
8B 1360.68 1360.68 1356.36 ~0"| I'-:0" | 3-0" | 4-9"| - - |(2) #5|(2) #5
9A 1356.97 1356.97 13563.37 | 2-0"| See Sheet S-6 for Plans

Scale: 172" = 1-0"

STATE OF HAWAI
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

[YPICAL CONCRETE HEADWALL

SECTIONS AND DETAILS

Vo/cano Road Intersection and

ém | Drainage Improvements
T;}'g"mﬁ”ﬁ S 4730212 Federal-Aid Project No. HS-STP—011-2(38)

ME OR UNDER MY SUPERVISION
AND CONSTRUCTION OF THIS PROJECT
WILL BE UNDER MY OBSERVATION

Scale: As Noted

Date: November 2010

SHEET No.

S-5 OF /4] SHEETS

107




, HF Designjet 4000 HPGLZ/RTL, |:1

DATE

DRAWN BY

TRACED BY
DESIGNED BY
QUANTITIES BY
CHECKED BY

PLAN

ORIGINAL | SURVEY PLOTTED BY

NOTE BOOK

No.

Nofte:

Vertical bars not
shown for clarity.

Top of Wall
Elev. =

1369.28

4'x3’ Culvert Below !
Typical Horiz and
Additional Reinf, <3
Bend as Required SIES
=
Top of Wall \ )
Elev. = 137064 7% ‘
S | 2
~ J |
1
- | . .g
- SIFS
i
4'x3’
o D RN | — ‘
i Top of Wall 218
Bars to Match Typ Elev. = 1371.70 h
Horiz Reinf, Bend | _ o
as Required =07 4-2 _
CONCRETE HEADWALL 2A PLAN T
Scale: 1/2" = 10" 'S6|S6
//_0// l/_ 5// N T
Y Nore:
g;(/iWCU/verf—\ ™ 5 Vertical and
““““““ l S additional bars
-------- H—1 | not shown for
| 2 clarity.
: S s
2 "8
S g |
L 5
| ff ~ -
Bar to Match Typ—\\ N S
Horiz Reinf, Bend ' X+
as Required
Y

Typical Horiz Reinf,

Bend as Required

CONCRETE HEADWALL 4B PLAN

y-O

Scale: 172" = 1-0"

Note:
Vertical bars not
shown for clarity.

existing retaining wall

E xpansion Joint

S b 4'x3" Culvert Below
\/& Typical Horiz and
! 53: Additional Reinf,
"N Bend as Required
L% Top of Wall
P8 Flev. = 1369.90 |a J NR- Mauka Channel
+E 8 Wall Tapers Down
S I I > ——— N
Y R IS ——— / N ] o |~
Top of Wall VA |
. | Elev. = 137010 1 |
SIS N | | s
N § ' -635- ' : +H
>0 | | #x3| Channel
| B
t? "g ——————————————— w7
~1Ly -———--—"”""/;- —_
Top of Wall —Bars fo Mafch
Elev. = 1370.32 Typ Horiz Reinf,
- 4-0" -0" Bend as
Required
CONCRETE HEADWALL 2B PLAN 2N\
Scale: 1/2" = I'-0" 56156

61/

o ]I_OII II_OII . |
Rffa/n/ng Wa”\ /— 3'x2' Culvert Below -
:L“ | G ¢ E— Typical Horiz Reinf
|2 Expansion——/ — (2) Added Vert Bars fo
SIS Joint || T match Typical Vert Reinf
Y . c!> ;;;,r_-" :é_ __________ ' |
[ R | mmm— S S

Nofe:
Typical vertical and

existing Bar to Mafch additional bars nof
CRM wall Typ Horiz shown for clarity.
Reinf
CONCRETE HEADWALL 9A PLAN /75 N\
Scale: 1/2" = 1'-0" ‘Si S6 ’

,/_ 0”1

Finish Grade
Headwall Beyon
4'x3’ Cu/verf

Top of Makai
Channel Wall
(Near Side)

FED. ROAD STATE FED. AD FISCAL | SHEET | TOTAL
DIST. NO. PROJ. NO. YEAR NO. SHEETS
HAWAR | HAW. [HS-STP-011-2(38) 2010 | 108 | 141

3/_ 0//

//_ 0//

4/_ 0//

TR -~/ 1
—

<
__—_Z_-_i

R l/_ 0// B

4/_ 0//

(3) #6 around opening and af
Top of Wall, Each Face, Typ

Mauka Wall Extension af
Headwall Discharge

#5 at 12" Each Face, Each Way

Culvert Invert
Elev. = 1363.72

Top of Mauka

Channel Wall
(Beyond)

Channel Invert
Elev. = 1361.04

A— Typical Channel Reinf.

CONCRETE HEADWALL 2B SECTION /’\

Scale: 172" = 1-0"

'IHIS WORK WAS PREPARED BY
ME OR UNDER MY SUPERVISION
AND CONSTRUCTION OF THIS PROJECT
WILL BE UNDER MY OBSERVATION

\

6(S-6

DEPARTMENT OF TRANSPORTATION

STATE OF HAWAI

HIGAGHWAYS DIVISION

CONCRETE HEADWALL 9A AND 9C

PLA

NS, ELEVATIONS, AND DETAILS

Volcano Road /nz‘ersecz‘/on and

Federal-Aid Project No. HS—STP—-011-2(38)

Drainage Improvements

Scale: As Noted

Date: November 2010

SHEET No.

S-6 OF 4] SHEETS

|

108




FED. ROAD STATE FED. AD FISCAL | SHEET | TOTAL
DIST. NO. PROJ. NO. YEAR NO. | SHEETS
HAWAR | HAW. |HS-STP-011-2(38) 2010 | 109 | 141
>—— Begin Retaining Wall End Retaining Wall ¢
' B Station 732+49 B Station 734+63.65 |
Station 0+00 | Station 2+14.65 .
Top of Wall Elev. = 1360.68 Top of Wall Elev. = 1356.97
1362 . Invert Elev. = 1356.36 v Invert Elev. = 13563.37 |
Headwall 8B |
1360 [ 07
o T existing ground — existing ground f Top or Wall |
1358 F—- F along back of wall / along top of wall —Headwall
5 | j """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" o Top of — Elevation along Finish Grade along / 9A __________
1356 —— 0] | I — SN A Refa/n/ng Wall / Bottom of Difch / Ba[clk of existing CRM | F{/\\//\@\\(\\ 7
—T - wall -
1354 Bl I aaaaias... el — : :
MN— 3'x2" Box ) T - T | | o w [ —_— | | *'QT“___“'T::::i_“_n_‘_fj_:j:‘_:_—‘-‘—i_—_-_—,_-_—:"—_::-_:'—_,.__?_ .
Culvert \ T —_— ey - e - r
\— Bottom of Retaining . — | M“3x2 Box
Wall Footing | Culvert
1350 =
0+00 0+50 1+00 /%50 20
MAKAI RETAINING WALL PROFILE /1 ™
Horizontal Scale: 1/8" = I'-0” \5-7
Vertical Scale: 1/2" = I'-0”
3
g. > STATE OF HAWAI
é § ;,.E:E DEPARTMENT O:TISTRMOGPORTATION
; .58k
§ T MAKAI RETAINING
EnE WALL PROFILE
53 E Volcano Road Intersection and
3 B 15 (g Drainage Improvements |
oemor o we weavs vz | federal-Aid Project No. HS—STP—011-2(38)
| ~ WD CONSTRUCTION OF TS PROCT | Srale: As Noted Date: November 2010
. SHEET No. S-7 OF 14/ SHEETS
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FED. ROAD FED. AD FISCAL | SHEET | TOTAL

DIST. NO. | STATE PROJ. NO. YEAR | NO. | SHEETS

HAWAR | HAW. |HS-STP-011-2(38) 2010 | 10 141

€ Drain Inlet, Rungs, ——¢
Frame, and Grafe 5,1'0” | 5

8// 3/_ 8// 8” 8// 3/_ 8// 8”

3x2' Culvert | Top of AC - - DI El. = 1360.65 | DI El. = 1360.65
Below, T See Standard ] D7 El. = 1356.46 D7 El. = 1356.46
o \ G> | / Plan H-07 for N Top of ACK

I \ R Manhole

i PR [UAGS

//_ 0//

H—(2) #5, Typ B 75> § A

---------- 1 T 4 “H R < T S AN

e - N ' ///i\ \//// d %\‘— Manhole
Casl L A S i V| Rung i
TR ; ; s |l T T

122 ; @ . ik L ST +— Invert Culvert Invert

——————————— A E— Ik NS \ 1 f DI El. = 135657 Beyond DI El. = 1356.57

% B Sl S T g A AL 7 £ = 35207 VAW 7 EL = 135207
) I \l‘ | L
— ¢ Drain Inlet, See Standard Plan Manhole Rung Beyond,

Culvert, Frame, and H-16 for Type 61614 Typ
Grate Steel Frame and Type

plan  PeI#F Steel Grafe Top Slab Plan @ Section @ Section

DRAIN INLET D! AND D7 TN
Scale: 1/2" = I-0" s-8ls-8"

St

DATE

TRACED BY
DESIGNED BY
QUANTITIES BY
CHECKED BY

DRAWN BY

4:50 PM, tamanaha, HP Designjet 4000 HPGL2/RTL, 1:]

PLAN

ORIGINAL | SURVEY PLOTTED BY

NOTE BOOK

No.

See Standard Plan H-11 for € Drain Inlet, Cu/veft—— 9'-g"
Type A-9P Steel Grate and Rungs, Frame, and Grafe = -
Sheet S-13 for Modified g-g |8 8-4" 87

Type A-9P Steel Frame |- #5 at 6” Top and Bottom, Each Way, T
8" \ 8-4" 8" P s 1IP Top of AC f—#5 at 6” Top and
—(2) #5 Top and Bottfom, < K . Bottom, Each Way

L

El. = 1351.33
/

8//

———————————————— e PO R S N0 B N S SRS S oy G 0 S S0 Ss s SO SR /. | - L e o i G e R S e SO
S s e e S L S e R S e e o 5 ; F

,-._« e ——t R \/>/\
| =3 \\\\4 s
YA

//_0// / 2

R |
N
S |
> |
Q
@ |
D |
Q ‘;‘:j
i
1

Plan H-07 for
Manhole

Section Bottom, Each Way

sl el v s R s

i i & # /" :
"""""""" E R e . e i \_\[ > ar jz" Horiz
""""""" S N DS L[ *5 af 8 Vert
s | - < 7 " w1 —H——Invert El = 1347.05
&P §|r - B - — E - R S 5 S 0 0 S :Q b ?'\‘3 / 4
___________ | =t T :
___________ | See Standard +—*#5 at 8" Top and

__________________________________________

" e el STATE OF HAWAI

‘ % i ! | DEPARTMENT OF TRANSPORTATION
| L | B . HIGHWAYS DIVISION
;;‘,OWC“T’V@” A c g o ! ”;ef () #5x12-0" at Mid-depth of DRAIN INLET D1
» 1P L . P anda Luiver Slab, Bend as Required, Typ AND D3 PLANS
| D DI ITL

P/ - | Top Slab Pl Volcano Road Intersection and
i 00 =2ia0 11ah /Q(/CQ—a\ Drainage Improvements

DRAIN INLET D3 2N b e | Federal~Aid_Project No. HS—STP—011-2(38)

Scale: 1/2" = 1I'-0" 's5-815-8 AND CONSTRUCTION OF THIS PROCT | Grgfe- As Noted Date: Noveber 2010
ol SHEET No. S-8 OF /4] SHEETS

l | [ 110




P Designjet 4000 HPGLZ/RTL, 1:1

DATE
”

DRAWN BY.

TRACED BY
DESIGNED BY
QUANTITIES BY
CHECKED BY

ORIGINAL | SURVEY PLOTTED BY

PLAN

NOTE BOOK

No.

€ Drain Inlet, Culvert,—

See Standard Plan H-16 for
Type 61616 Steel Frame and Frame, and Grate
Type 61616P Steel Grate o
10-8
_ 8”‘ \ 9/_41/ _ 8” _
4'x3' Culvert @
Below \
Mo\ IR
] - N 18 I 1
\ | el |
S A N
> © | N
§ : 0,
"""""""" : | : \ 3'x2' Culvert
! e \ | Below
\ % \\ ! \\\
I \\ N~ ——— See Standard
' o , NN / Plan H-07 for
6'x2' Culvert Below \\\ \\\ | \\ \\\ \\\ Manhole
¢ Drain Inlet, Culvert; I3 fungs
Rungs, Frame, and Grafe
Plan
. 101_ 81/ _
8// B 9/_ 4[/ _ 81] .

Invert

Top of AC —#5 at 6” Top and
‘\ ‘ Bottom, Each Way

/—E [. = 1355.67

El. = 1349.76

af ‘8.”‘; Verf s SO
~E1l. = 1350.76

#5 af 8" Top an
Bottom, Each Way

@ Section

DRAIN INLET D2

Manhole Rung
Beyond, Typ

Scale: 172" = 1-0"

Top of AC—\
|

///\///\

#5 at 12" Horiﬂ TR

#5 at 6” Top and Bottom, Each Way, Typ

(2) #5 Top and Bottom,

\2” Cir, Typ

—(2) #5x9-0" at Mid-depth of
Slab, Bend as Required, Typ

Top Slab Plan

~ 91__ 8// _
_ 8// ~ 8/_ 4// _ 8//

$—#5 at 6” Top and

Bottom, Each Way

NS

N =

#5 at 8" Vert

Manhole Rung,
Typ

#5at 8" T

Bottom, Each Way

D an
Culvert
Beyond

@ Section

/—E/. = 1355.67

— Invert
El. = 1349.76

FED. ROAD , FED. AD TOTAL
DIST. NO. | STATE PROJ. NO. YEAR | NO. | SHEETS
HAWAR | HAW. |/S-STP-011-2(38) 2010 " 141

s wvese s | e dera/—Aid Project No. HS—SIP—011-2(38,

STATE OF HAWAI
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

DRAIN INLET D2 PLANS

Volcano Road Intersection and
Drainage Improvements

THIS WORK WAS PREPARED BY
ME OR UNDER MY SUPERVISION

AND CONSTRUCTION OF THIS PROJECT | Sra/e- As Noted

WILL BE UNDER MY OBSERVATION

Date: November 2010

SHEET No. S-9 OF /4] SHEETS
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. HP Destgnjet 4000 HPGL2/RTL, 1:1

T

DATE

DRAWN BY

TRACED BY
DESIGNED BY
QUANTITIES BY
CHECKED BY

PLAN

ORIGINAL | SURVEY PLOTTED BY

NOTE BOOK

No.

3'x3" Culvert
Below

€ Drain Inlet, Culvert,—

6'x2" Culvert

6

See Standard

Frame, and Grafe
10"-8"
é;ﬂ S;L*4” é;u
- ‘\\ . T
| \ \ \ \\ \\ \\ \ Below
o\ N N \

i i T 1
| | |
| |

—————————— : I I
___________ !
|

Sy L B I U O
S | |
_____ |
i |

___________ I r~=—ft-——-——"-"""7"71
| |

i I

E .{'::'T::_?. E \ , ,
] IS A e S —— 3 4'x3" Culvert
| 001 U U Below

See Standard Plan H-16 for—— Q> b—— ¢ Drain Inlet

Type 61616 Steel Frame and

Culvert, Rungs,

Plan H-O7 for

Type 61616F Steel Grafe Frame, and Manhole
Grafte Rungs
Plan
. 10-8"
_ 8// 9/_ 4// 8//
Top of AC —#5 at 6” Top and
3 —\ . Bottom, Each Way El = 1354.40
L : /
© 2 k| HE S
~ 0 Rl
L R m—— § E3= #5 at 8" Vert
i Ny " T
| Ly —Inverf
! / El. = 1347.88
§9 SN s SR
\—Manho/e Ru \— 6'x2" Culvert

#5 at 8" Top and—

Boffom, Each Way

@ Section

DRAIN INLET D4

ng

Near Side, Typ

Beyond

TN

Scale: 172" = 1-0"

‘S—£-§/—IO'

Top of AC——\

#5 at 6” Top and Botffom, Each Way, Typ

(2) #5 Top and Bottom,

¥ —
!

2 ¢, Typ

—(2) #5x9-0" at Mid-depth of

Slab, Bend as Required, Typ

[op Slab Plan

Ey;égu

8”

£3Q¢1”

8!/

Invert
El. = 1347.68

>—#5 at 6” Top and
i Bottom, Each Way

/E/. - 1354.40

;o | /

R

‘,,;'zf: > # 7 ]
T 5 af 12" Horiz

|

#5 at 8" Vert

Manhole Rung, Typ

i

N e T TEUIURRPRR ', © SRSy A .

| [ " i (AN

#5 at 8" Top and—<11
Bottom, Each Way

@Secﬁon

\— 4'x3" Culvert Beyond

FED. ROAD STATE FED. AD FISCAL | SHEET | TOTAL
DIST. NO. PROJ. NO. YEAR NO. SHEETS
HAWAR | HAW. |HS-STP-011-2(38) 2010 | 112 | 141

\ )%
\ \\ /
\ ;
\- L] o //
Y/
(gsg;momtuum&mmﬁiy&umu

THIS WORK WAS PREPARED BY
ME OR UNDER MY SUPERVISION
AND CONSTRUCTION OF THIS PROJECT
WILL BE UNDER MY OBSERVATION

?edera/—Aid

DEPARTMENT OF TRANSPORTATION

DRAIN INLET

STATE OF HAWAI

HGHWAYS DIVISION

D4_PLANS

Volcano Road Intersection and

Drainage Improvements
Project No. HS—STP-011-2(38)

Scale: As Noted

Date: November 2010

SHEET No. S-/0 OF /4] SHEETS
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DATE
”»

BY

TRACED BY
QUANTITIES BY

DESIGNED BY
CHECKED BY

DRAWN

ORIGINAL | SURVEY PLOTTED BY

PLAN

NOTE BOCK

No.

FED. ROAD STATE FED. ADD FISCAL | SHEET | TOTAL

) o DIST. NO. PROJ. NO. YEAR NO. SHEETS
/13"-8 HAWAI | HAW. |HS-STP-011-2(38) 2010 | 13 141
_ BH 3 ]21_411 - 8” 3
21_4 1l | ]OIdOH
r | #5 at 6” Tor and Boftom, Each Way, Typ
4'x3" Culvert | * | ' 3'x2' Culvert Below |
Below x | —(2) #5 Top and Boifom, Typ
i \ L -
& \ . N
S -
© é s %
\ ¢ Frame, Grate, and Rungs f :\ _
TP i N - (2) #5x9-0" at
S 3 See Standard Plan H-Il for = TR \ T iddeoth of
Type A-9P Steel Grafe and | | | Siab. Bend as
N Sheet S-13 for Modified | 5 F?equire a4 Typ
0 Type A-9P Steel Frame Pipe Below ; )
4;_ 4!} i i
= -l ;
| % - D B A
| | o ]
See Standard 6'x2' Culvert——~i | ‘ o |
Plan H-07 for Below L | L | Lop Slab Plan
Manhole — “ -
Rungs | Plan
13-gn Nofe: ——#5 at 8" Top and Bottom, Each Way, Typ
g" 107 g For Added Reinf. around _, - _ ﬂ
Pipe Opening, See 5 N\ N N N U
3'x2" Culvert Beyond #5 af 6" Top and— [ 6'x2° Culver? Near Side 'S:2152 | i— jg
Invert El. = 1346.49 Bottom, Fach Way Invert EI = ﬁﬁﬁ’)ﬁ |
Top of AC‘j ‘ #5 at 8" VBHX /—E/. = 135060 &, ' |
) | ;. " z 3 i - T %); i ]E )
g | = ~ ] i ¥
<, ; ; S
. | :@‘,//////////////////,/——35 2 HDPE Pipe
o | ! !
& | Drain Inlet and
,, 2 T HDPE Pipe g ;
k? . Boﬁom, Fach Way g = i Invert El. = 1344.00 § g
i 7 — YL 1 n Y1 Fr T+ r++rr4+Fr1rr+r
c 1 ] T N S !
4'x3" Culvert \ L 1 N\==] SRS -
Near Side, Typ Y )
I > at 12 Bottom Slab Plan
. ,6 I'-6 ' STATE OF HAWAI
@ Section DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION
LEGEND FOR
ASBUILT POSTINGS DRAIN INLET D5 PLANS
gsqlgfﬁi}ééﬁfgf | Volcanc Road Intersection and
$60:66  Double line for R Y s M Drainage Improvements
DRAIN INLET D5 YN | as-buil deletion e o & v v | ederal—Aid_Project No. HS—STP-011-2(38)
Scale: 1/2" = 10" "Slsr | ROy esting IOl e ke | Scale: As Noted Date: Noverber 2010

SHEET No. S-/f OF 4] SHEETS
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ha, HP Designjet 4000 HPGL2/RTL, 1:1

2]
::
Q
B
a
be
AN
m
m*ggﬁ
mPaFq
ol nzuﬁ
BEHGES
mgOEEH
SEEESE
»
<. |8
&5 |8
g B
=] -]
° 12 2

existing culvert below
New Cutoff Wall Below

6'x4' Culvert Below

tie info existing

For Hand
Railing Defails, \\,
See Sht S-3 “

El. = 1351.60——

1-0”

,/_ 0//

9/__ 0//

I/_ 0//

I

(O | O T (I { O N O 1 O ¢ O T O A | | T | A O | O | T 1 N T 1 I:
(O O | T | N O T O | | O 1 I T S | | T | TS T | SO A T | hy
[ L S | N T O 7 T | O | T T T A O O N I'
BB N N T B
Puomonwonononn o eEn o nn e nna
[ | O L (O I R e
[ T T T N T | N TN ({7 T O 1 N T 1 1} l'
[ O O T | ¢ | 7 I O A A O O T [ [ [ 1 A 1A 1} Iy
[ L O O L L O 0 L LU
[ L T O N O T { O O O T [ I O A 1 I | I'
[ O T T I N I { O T | T O 1 [ T A IO T O A 1 A | l'
: {1 DT [ T | U | N £ N T N 1 O O 1 N { T N 1 O O T O £ O {1

" S I T TS T | SN TN T O [ SO OO | SNOA [HNG | N SN (| O 1A A [ S [

v - e ,‘

2/_ 0// 8//

|

— EI. = 1350.60

@ Section

E /Wb(ira’/

Flashing Compound
Wafterproofing (at back

face of wall only)

— existing
culvert slab

N

culvert /
Top of AC
// ]
1607 P
ll_ 0// /// l 4/ “‘/6” !
6'x2' Culvert g- ,011/ <
Below N
VA Angle fo mafch >
| S existing culvert
S \ (
J x
\‘ ' I ?
i -~
- J
___________ - ED:
? #5x " at 12"—
v‘
W
©
% T - -
- . L - Q op
PP a ) of AC
= o o Elr
R See Standard Plan H-07 jt 4>4>/'4>4>4>4x N
S for Manhole Rungs N PR PO
(N 10} ==
— ._“_ _'E___._ | I t
----------- ¢ Rungsj_ap (GRS
=Qv \ ~ #5 at 12 3
T . a ] Drill and /
] \

For Hand
Railing Defails,
See Sht S-3

Top of Wall
Beyond \

Finish
Grade

15-0"

(3) 5"-0" Spaces
Plan

] 61_ 0[/

/ 4/_ 0//

— Hand Railing, Typ

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr |
L L L O I e O O | I O O T T T T T T T | A by
D e L M
L ¢ O | | O N O O O O | O O O I | | | O | I L O o T O T T O 1 1 IO 1 I
O O | O | | O | O O O O L | L L L | O O O O T T O A TR N

T T I T I T O T O T T O O T T T T O T T T 1 T T T O T O O T T T T T T T T O TR TR TR TR T
L O | O O I I O I O O O O O T | | | O O N N RN
LU T | O | O O | O | O O I O O | 0 v T T { O T O O (AR I B
[ O | | O T | N 1 O 1 O [ | O O T O A O | O | O OO O O T | | T £ {1 N [ I IO O O}
L O O | O O O I I O O O O O I O O I (T T 1 T N T 1 N TIO T  T IO 1 IO T A
[ T T T T T O I I N B I N o O O oo T T O T O 1 1 IO T MO
O O | O O | | O O O O L T T T O R}
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