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312" x 12" Borsj \4"X 3"x 172" L !
PLAN | PLAN - PLAN
Iu_ Ou . 31_ Oll , . 3/4n
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FED. ROAD STATE FED. AID | FISCAL | SHEET
DIST. NO. PROJ. NO.| YEAR NO.

TOTAL
SHEETS

HAWAII HAW.

GENERAL NOTE

. All welds 3/8" unless otherwise noted.

APPROVAL RECOMMENDED:

7.\ ﬁ\z&mﬂ &-17-79

HYDRAULIC DESIGN ENGINEER
APPROVED:
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Q\\MQQ)\ ;t Q)\f\~ C-22-19

ASSISTANT CHIEF, ENGINEERING
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NO.

REVISION APP%QVED DATE
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STANDARD DETAILS

61214, olel4 & 6l6l6

DEPARTMENT OF TRANSPORTATION

STEEL FRAMES AND GRATES
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S/ , ; /ﬂ///%/// N #4 Spacers ~ zZ-0 . . 2' -0’
’ \\')/ )
& /) t
SECT/ON 'c-c” | SECTION O-O°
\. Stec! Frome £ Grote Ses Note G
Embankment ,
G./ —
DZEANAACZ A e
, 2 -#5 s
. ' Q
) 4 @ /2" K
Blz"x 2" Bor Cl. Stlirrups -~
/ 1 )8 \_/_*w_j_
o
) z2-#5
- V2" Notch farC ) #5 Powels & 12" /“’
- V2" Squsre Bor v (20" lorg) V
gk BN e
DE TA!L SECTION "E-E

KeE ® Tracine raren

D ET7T AL
,*': K A /'\//E

[YPE _GIGIG-45° STEEL

GEATFE

CONCKETE DROF

INTAKE

FRAME AND GRATE AND  DREOF INTAKEC

FED. ROAD

STATE FED. AID | FISCAL | SHEET TOTAL
DIST. NO. PROJ. NO.| YEAR NO. SHEETS
HAWAIL | HAW. | Fo30-(8)| 1981 | 48 92
GENER AL NOTES. |
/. Fromes ond grates shz// ,‘é’:»e( Pt -
div go/vazrreed of ter [fobrication,

see spec/flocsliorns,

2. Al welds 3"urless otherwise rnoted.
3. The Frame ornd Grete materiz/s ehz!)
conform to the spec/fications of
ASTM Deslorstiorn Sltructurs/ Shrec/

4283, Groae O osrnd Sltorndsro
Sprec/<i~otiorc.

4 Culvert shs// lesve Drop ntske From
=y /:f::»@/;’;/o;’? arnd sry direetion Indas-

cated by plons or ordered by Fhe
Engincecr. Culverts maoy both crnter

ond jeavae Droo /miltske so thst? Drop
Intake wi' scrf os = rmeoshole.

5. Manhole Rungs (/1Z"0.c.) are required
wher "H" o grester thsn 4fecet ©
inches. Only orne rung (G rnches from
the bottom)d is r‘ec;c//}wec;/ SE R e 4
feet G /inches or /less. Marito/e Rurngst™
may be placed o7 orny locstion os
oraderca’ by the Engineer ’

6. Corncrate ~Gultter Tywre 2 (G!/G! G)
Top of concrele wa/! for Droe
ntake oha!/! bes flush with fop of
stec/ frome for grafe s directed
;E;/i‘he Erngineer i/n the ff@7C/M

STATE OF HAWAII '
DEPARTMENT OF TRANSPORTATION

- HIGHWAYS DIVISION

DEAINAGE  DETAILS

HONOAPIILAN! _HIGHWAY
- Alaeloa. to Pinespple Hill

FA. Prgj.Ne.  F-030-1(8

Scole:Not to Scale  Dote: SEP 198
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DATE.
” :

DRAWN BY.

TRACED BY.

QUANTITIES BY.
CHECKED BY.

PLAN

ORIGINAL } SURVEY PLOTTED BY

NOTE BOOK | DESIGNED BY

No

*Unless otherwise
shown on plans

12/3 D
%
W
®)

B

’ 8" for D=72" or less

10" for D=84" to 120"
12" for D=132"or more

*30

10" Min. for C.M.P Culvert.
Pipe wall thickness + 8"
for R.C.P —

|

. D+4"for CMP Culv't,

For Multiple Pipe
Installations: Use

Outside dia. of pipe
for R.C.P

Raked surface construction
- joint through wing walls and

~Dimensions .as shown
\plus clear spacings

ond; outside diameters.

34" ¢ x 6" Anchor Bolts
at I'-6"% o.c. for C.M.P

culvert.
T A o Ve v
n' g o: 8
1 B X
L2 &8 AN
1Ve-. N < 2 @i
‘s ()\) ((\ K )
-1, -‘.‘ /, 0‘\0 ‘,‘
o A . > ok
Y’ e b
| v AN.
2 -0 - 19,
] E) ° ‘h" o‘
AP (4 |
N s> o 2 L'l
= S L .p"‘ o

SECTION B-B

8" for D=72"0r less

D/2

)

‘ . D’"D' :./2 -#4 Bars

" "Add bar between
basic reinforcing

(See Table)

10" for D=84"t0 120"
12" for D=132"or more

D/2

e cdin s —— —— — — —

headwall

§
g
(&) o1

: =1

B :

] gl 4 Sn"rrups Ria

= at l2————f
© # )
0 4 at 12— L

v 5 SO, L - i LN ST B i
e . . D I g N v — o P
4 NN TP 8- o e 8, o

| T\#4 Bars at .
; Provide 5" min.

depth below
concrete pipe.

~—Class A

FRONT ELEVATION

INLET STRUCTURE

FOR

12" Bothways

Concrete

SECTION A-A

‘ D=Culvert Dia. !

Field bend slab
reinforcing if
required.

ﬂ;4 Bars at ,,,3@

12" Bothways —

= < ]
4 Bars at IZ\

24 Bars at 12" for D up to l?'
5 Bars at 12" for D over 12

See Section A-A for

additional

reinforcing

(additional bars to
extend D/2 above slab)

8" WING WALL

10" TO 12" WING WALLS

TYPICAL WING WALL REINFORCING

CULVERT DIA. [ ADD BAR| E
(INCHES) SIZE |(FEET)

¥4 3

%4 5

"5 8

irg I

ADDITIONAL REINFORCING

CULVERT SIZES 48 IN.TO 180 IN.

DIAMETER

FED. AID

FED. ROAD FISCAL | SHEET | TOTAL
pisT. NO. | STATE | proJ. NO.| YEAR | NO. | SHEETS

HAWAIl | HAW. |F-030-1(8) 1981 | 49 22
APPROVAL RECOMMENDED:

P T beno £-19-79
HYDRAULIC DESIGN ENGINEER | DATE
APPROVEDi _

Q*\M ;Zax £ el G-Z22-19
ASSISTANT CHIEF, ENGINEERING DATE

NO.

REVISION

APPROVED
BY

DATE

Supersedes Sht. DH |3

approved 12-17 - 69

Nt

2214

STATE OF HAWAII

HIGHWAYS DIVISION

STANDARD DETAILS

Not To Scale

DEPARTMENT OF TRANSPORTATION

INLET STRUCTURES

Date: Dec. 1977

SHEET No. |2 OF & SHEETS DH 13

48




DATE

QUANTITIES BY

DRAWN BY.
TRACED BY.
CHECKED BY.

NOTE BOOK} DESIGNED BY.

PLAN

ORIGINAL | SURVEY PLOTTED BY

No.

o
Flow

8" for D=72"or less
10" for D=84"to0 120"
12" for D=132"or more

12/3 D

O'pegings at
K—O 0.C.
y ]

1 Ilm6ll 1 3" I

D/2 Min.

Ad—

D/3 D D/3

PLAN

10" Min. for C.M.P

Culvert. D +4" for CMP Culv't

Outside dia. of pipe

Pipe wall thickness
for RCP

+ 8" for R.C.P.—l

/)

FRONT ELEVATION

34" ¢ x 6" Anchor Bolts
at ' 6" oc. for CMP
culvert.

For Multiple Pipe Installations:

Use Dimensions as shown plus
clear spacings and -outside diameters.

Raked surface construction
joint through wing walls

and headwalls.\

.. ~ . NS
.S o ~I~§. BESE O N
-3 AT

. .
e
/\
TR
S p—

~-.
- 8

~ ‘.‘ .~

* ~ -
“‘\ ~
C

T

-~ .
m e
- .

SECTION B-B

E

8" Min.

Add bar between |
| basic reinforcing .
| (See Table)

"8" for D=72"0r less

10" for D=84"10120"
12" for D=132"or more

i

‘. .3,".
.

— T
o 7. 8. ..

2

v DN A L.
LI S -

.:qfl

N (
S of [T

| a | g%

: H, . R CIPN WAL A

é 4 Stirrups [L".7)
! at 12
N, ¥4 at 12"/
0 - a ~t .1

’ .

#4 Bars at

12" Bothways

=F:N____Class A Concrete

SECTION A-A

12" Max.

Provide 5" min. depth
below concrete pipe.
Field bend slab rein-
forcing if required.

D=Culvert Diameter |

-

1‘4 Bars at 12" for D up to 12
5 Bars at 12 for D over |12
See Section A-A for
additional reinforcing

(additional bars to

12 F extend D72 above slab) 'j [
1 Pl
# ' :/ ; ’ "'b.
4 Bars at el 4o
12" Bothways @) |
12 K ¥4 Bars at 12 op
o) 155
3 ,.“l 7.1 3
A ;. N ¥ 174 > ?"T 2 = :". pey =b 9(, ,' ;?
12]el, " v oy ” "% e ole & < a i)
v rae . - — —i—4a:

8" WING WALL 10" TO 12" WING WALLS

TYPICAL WING WALL REINFORCING

CULVERT DIA. | ADD BAR| E

(INCHES) SIZE |(FEET)
108 *4 3
120 "4 5
144 *5 8
180 *7 ||

ADDITIONAL REINFORCING

FISCAL

SHEET

"ASSISTANT CHIEF, ENGINEERING

FED. ROAD FED. AID TOTAL
pisT.No. | STATE | PROJ.NO.| YEAR | NO. | SHEETS
HAWAIl | HAW. |F.030-1(8) 1981 | 50 22

APPROVAL RECOMMENDED: |

D N o C-i7-77

HYDRAULIC DESIGN ENGINEER DATE

APPROVED: _ S

PN VN o PSP S S

NO. REVISION

APPROVED
BY

DATE

l. | Supersedes Sht. DH IS
approved 12-17-69

DIAMETER

OUTLET STRUCTURE FOR CULVERT SIZES 48 IN. TO 180 IN.

Nt

(22 1]

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

STANDARD DETAILS
OUTLET STRUCTURE

Not To Scale Date: Dec. 1977
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Construct PC.C.

Cutoff Wall
N

m — = 7
x ‘l-—-\—,_/'///// I X
i TL_"'TI | ——i
w |
ol D || _ ) |
aja | i -
LN |
ml \\\\\\\\\ | ]
PLAN o]
END VIEW
Tongue end on inlet section
Groove end on ouflet section % C dimension shall be as desired by
C * D manufacturer and will be paid for
e o at the price paid for concrete pipe.
3 A N S/Ope
MINIMUM DIMENSIONS
o f Pl A | B |cx| D | E [sLoPe
— ] q ll‘ " i i 11} | i
) IR 2" 4" | 2 2-0"[2-0
AaawG’QQOvaﬂ‘:‘ =N l8u 9u 2[/2" 2|_3n 3|_Ou El:’_
Limit of payment for pipe S 24: o' | 3" 3-71%214-0"| B
structure excavation and g8" 30'|I'-0"| 31L" 4-¢"|5-0"] W
structure backfill———" ., r 36 [1'-3"| 4" 5-3"[6-0" .
it l_ i /ll l_ 1] l-_ 1
Structure excavation and 42.. ', 9,, 4',,2 5| 3" 6, 6" —
structure backfill included 48" 2'"0" S i 6-017-0|
in price paid for flared 54 |2-3" | 52 5-5"|7'-6"

end section.

SECTION X-X

| PRECA

DATE.

>

f

A

: 2
AN

8>>4mp!?]m

Egﬁggﬁ

> O = Q

g§éﬁ:g

m A QAo
v

4,18

2% |

O

g | B

] % =]

A

SECTION Y-Y

| PRECAST CONCRETE

|
| I
coJ | Construct PC.C. o
L Y g Y Cutoff Wall
‘ )\ r" — I'
l | ~ t
0.9 l - |
| a|e } | -
— —— l
~
| |
PLAN mf
Tongue end on inlet section END VIEW
Groove end on outlet section |
C % D *C dimension shall be as desired by
g : )
manufacturer and will be paid for
at the price paid for concrete pipe.
- LR g S/Op .
e
» I MINIMUM DIMENSIONS
,, 1 9 el A | B |c*x| b | E [sLoPe
o \50:: :N ' 2" 4n |3/4ll l"‘ 'Oll 2!_ Oll
Limit of payment for BRI 18" 9" | 2" 2'-1"]2-0"] o
pipe structure excavation g 24" | 9" | 21~" 3'-6"|4-0" ©
and structure backfill—] 30" I'-0"| 3" 4'-5"5-0"] W
' - 36" 'l - 3" 33/8" 5| - 2|l 6|-O" S
Structure excavation and 42" | I'-9" | 334" 5-3"g-6"
structure backfill included ol n EPNTE EeTpNTY R
in price paid for flared 48., 2. On 4'/4., 6. O.. 7.-0.. N
end section. o4 |2-3 | 458 >-6]6-10

FLARED END SECTION TYPE B

" _ , FED. ROAD FED. AID | FISCAL | SHEET | TOTAL
12" Connector Section available for all pisT. NO. | STATE | pros. NO.| YEAR | NoO. | SHEETS
sizes. This is the only connection =
i " m " " HAWA HAW., -030-1(1) s1 o)
iP"l or Span /' qvailable for 64"x 43" thru 83" x 57 ! F 18l 2
ipe - arch.
—— PIP GENERAL NOTES

/ 2. Reinforced edges to be supp}lemented with galvanized
,/ stiffener angles for the 60" thru 84" round, 77"'x 52" and
) LAL 83" x 57" pipe - arch sizes. The angles will be 2"x2"x /4
v et for the 60" thru 72" round, 77" x 52" and 83"x 57" pipe -
Threaded ROd\ . arch sizes and 22" x 212" x 14" for 78" and 84" round.
—_ | % Rod Holder The angles to be attached by 378" galvanized nuts and
Dia. or Rise bolts. .
' 3. Angle reinforcement will be placgd under the center panel
/ seams on the 77" x 52" and 83" x 57" pipe - arch sizes.
% 7/ \ /1.1 T
CONNECTIONS WITH AINE __?ﬁk‘i_['{ﬁ__l__t_{m‘ T 4. Galvanized .;c.)ed plate to be available as an accessory
ANNULAR CORRUGATIONS S L S R when specified.
Toe Plate (00 , o o ,
L — 41 5. End of pipe to be finished with annular corrugations to
L W min ,l conform to flared end section so that no leakage results
Toe Plate shall be securely attached from the connection. Other designs may be used with
to the skirt approval of the Engineer.
6. Contractor has the option of using either Type A or B
ELEVATION "Precast Concrete Flared End Section".
/Finished Earth Slope as Required
ALTERNATIVE CONNECTIONS %%% 3 L
|
i
Skirt
4
Limit of payment for pipe structure /
excavation and structure backfill —
Structure excavation and et}
structure backfill included Toe Plate if required
in price paid for flared by Special Provisions.
end section NO. REVISION APP%QVED DATE
. | Replaces Sht. DH 14 Lt
TYPICAL CROSS-SECTION e T o . fets
CIRCULAR PIPES PIPE - ARCHES -
DIMENSIONS-INCHES DIMENSIONS-INCH
PIPE| HicKNESS[ A [ B [ H [ L [ W INCHES |1 ckNESS[A [ B [H [ L [ W
DIA. T TMAX 1% 722 2 = SPAN|RISE 1= |MAX] 1% |I/2t] 2%
12" 0.064" |6 | 6 | 6 21|24 21 15 0064" | 7 |10 ]| 6 | 23|36
15| 0.064" | 7 | 8|6 26|30 24 | 18| 0064" | 8 |12 | 6 |28]|42
18"| 0064" [ 8 [10]6 |31|36 28 | 20 | 0064 |9 |14]6 |32 48 APPROVAL RECOMMENDED:* |
21" 0.064" 9 |12 | 6 | 3642 35 | 24 0.079" 10|16 | 6 | 3960 DN DN, L e oo |
24" 0.06 4" 10|13 | 6 |41 |48 42 29 0079 12 |18 | 8 | 46|75 HYDRAULIC DESIGN ENGINEER DATE
T L ) 21 | 9 | 53|85
0 0079 2L o 6(2) g?r 22 g.:gg“ :Z 26 |12 | 63 | 90 APPROVED® N
36'"| 0.079" 14 19| 9 [60|7 : QA@D&T@M . S C
" ~22-19
42| 0109" |16 |22 |1l |69]|84 64 | 43 | 0.102 |18 3012 70}I02 ASSISTANT CHIEF, ENGINEERING DATE
48"| 0.109" |18 |27 |12 78|90 71 | 47 | 0102 I8 |33 |12 |77 |114 |
54" 0.1 09" 18 | 30 | 12 | 84 |102 77 52 0.1 02" 18 |36 | 12| 77 |I126 STATE OF HAWAII
60'| 0.1 09" |18[33|12]|87]|ll4 83 | 57 | 0102" [18]39]|12]|77]138 DEPARTMENT OF TRANSPORTATION
66" 0.1 09" 18 |36 | 12 |87 (120 |
72" 0.1 09" |8 |39 12]87]I26 STANDARD DETAILS
78" 0.1 09" |18 42| 12|87 132
84'| 0.1 09" |18[45|12|87]I38 FLARED END SECTION
FOR CULVERTS
FLARED END SECT|ONS FOR C'M°P' CULVERTS Not To Scale Date June 1979

. All 3pc. bodies to have O0.109" thick sides and 0.138" thick

center panels. Width of center panels to be greater than

20% of the pipe periphery. Multiple panel bodies to have
lap seams which are to be tightly joint by 3/8" galvanized
rivets or bolts. .

SHEET No. 15 OF |G SHEETS DH 14
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Joint Sealant
when required

‘Band

See Detail A

END VIEW

Pipe

Bolts

SIDE VIEW

ANNULAR COUPLING BAND

.At\%;
—— |

~Rivets or

Spot Weld

\\

\\

Angle
Connection

\\

A

II

Varies

—Rivets or Spot Weld
| (also opposite side)

8 Spaces as requnred to
fit Helix Angle each row.

Band

"END

VIEW

See‘ Detail | B

25/16

Flange Héight ,

5/8IT+ V8u (‘Chonnel COUpllng Band

BOX END LUG CONNECTOR

SECTION B-B

0.079"

3@p

£

|

0.109" | I'

Band Butyl Gaskef
when required

CHANNEL BAND

5/8"'tl/g"

\

"_F

O

Rz

REFORMED END

079"

SECTION A-A
\immp<—Bolt

| -

I

| —Band
DETAIL B

- 7/8"
78" S
— ﬁ Aeg"

e L :
B '] + [IED ¥ A:

|/§"

14",

DETAIL LUG

T CHANNEL COUPLING BAND FOR USE ON REFORMED END C.M.P. M. P

Joint Sealant
when required

. O OO O l |
. gl:m | ' =
' o oo tod | '
Dimension "B": 7" Min between Dimples *—Rivets or
| as required to fit Spot Weld
Helix Angle. o
- W /—JCoupIing band N
JLV, ‘

DETAIL A

=

SECTION THRU

DIMPLES

UNIVERSAL COUPLING BAND ANGLE CONNECTION

Helical Corrugated
Metal Pipe

L AL

25/6"

————

" REFORMED END

Rivets or Spot WeId

(also opposite side) l
A 22/3" 278" 27/8" 22/3""
F’_ﬁl‘"l [‘“__{'8 : "
. 1/2
5,;_?" A '\'//\-—;..PZI_/\A
W{ / A/u?ia" !
1l | [Angle Thickness ~Joint Sealant
Bolts~ Ll Connection Band when required
1
| SECTION
4" “Band " \pipe
W
SIDE VIEW

 WING CHANNEL COUPLING BAND FOR REFORMED END H.C.M. P

»

PIPE

ANGLE CONNECTIONS-QUANTITIES PER CONNECTION _

COUPLING

FED. ROAD

sTATE | FED-AID | FISCAL | SHEET | TOTAL
DIST.NO. | °'*'® | PROJ.NO.| YEAR | NO. | SHEETS |
© HAWAI | HAW. |F.030-1(8] 198l | B2 | 22

GENERAL NOTES

. All coupling band connection hardware

shall be galvanized or electro plated in

accordance with Standard Specifications.

. For pipe arches use same width band

as for round pipe of same periphery.

. TWO pIeces band required for plpe greater

than 48" diameter.

. Fillet welds of equivalent strengths may

be substituted for spot welds or rivets.

. Dimensions and thickness shown <are in

inches and are nominal.

. Band thickness shall be not more than

2 standard thicknesses lighter than the

thickness of the pipe; and, in no case
shall be lighter than 0.079 inch.
_APPROVAL RECOMMENDED |

7 /ﬂ/&m 7-7-79
HYDRAULIC DESIGN ENGINEER  DATE
APPROVED: | |

Jaa)m\; 31419 b

ASSISTANT CHIEF ENGINEERING DATE

QUANTITIES BY.

DRAWN BY.
TRACED BY.
CHECKED BY.

ORIGINAL | SURVEY PLOTTED BY.

PLAN

NOTE BOOK | DESIGNED BY.

No.

COUPLING PIPE WALL BIPE PIPE WALL [LUG TYPE CONNECTORS-OUANTITIES PER CONNECTION
TYPE lcorrucaTION| EIPE | W THICKNESS | DIMENSIONS | BOLTS  |RIVETS[SPOTWELD] | Type |ORRUGATION| gz¢ | W i 1yicknESS [ DIMENSIONS BOLTS SPOTWELD
| 12 - 36|10 !/2|0.079-0138 [2ea2x2x%i6x 7 |2ea 1/2x6 |3ea 38|3ea /2] | CHANNEL 22/3 x /2 |12 - 72 0.079-0.138] 2ea Lugs | ea 1/2x6 4ea V2
22/3 x 1/2 142- 60|62 0168 |2ea2x2x3/16xl2|3ea 1/2x6 |4ea3/8|Sea /2 3 x| 36-72 0.079-0.138 2ea Lugs | ea 1/2x6 dea /2
UNIVERSAL 66-84[6 12| 0.168 [2ea2x2x¥iexl2|3ea 1/2x6 |4ea¥/s | p2/sx Iyp 127 72] 12 00790138 6ea Lugs 3ea I/2x6 12ea /2
3 x| 36-72|I0 1/2]0079-0.138 Zeo 2x2x316x7 |2ea l/2x6 |3ead/s WING 78-84] |2 0.16e8 6ea Lugs 3ea '/2 X6 I2ea V2
1 78-120 |I6 1/2|0.079-0.138[2ea2x2x3/i6x12 |3ea l/2x6 |4ea 3/8 3 x| 36-120| 12 |0.079—O.IO9 6 ea ,Lugs 3ea I/2x6 12ea /2 NO. REVISION APPROVED '
12 -36| 7 10079-0.138|12ea2x2x316x7 |2 ea 1/2x6 |3ea3/8|3ea /2 o |
22/3xV/2 [42-72]| 12 0079-0.168[2ea2x2x3/16xI2 [3ea 1/2x6 |4ea3/8|5ea /2
78-84| 12 | 0.168 [2ea2x2x3/6xl|2|3ea 1/2x6 |4ea3/s8|Seq /2
ANNULAR ~ [36-42] 14 [0079-0.1092ea2x2x3/i6x12 [3ea 1/2x6 |dea /s
3x| |48-84| 14 [0079-0.109[2ea2x2x3/6xI2 |3 ea 1/2x6 |4ea3/s|5ea /2
90-120]| 14 |0079-0.1092ea2x2x3/16x12 [3ea 1/2x6 |4ea3/s

DATE

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

STANDARD DETAILS

'C.M.P COUPLING DETAILS
STANDARD JOINT

Not To Scale Date: Sept. 1979
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