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Type "P" Cast Iron
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No.
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Frame and Cover —1 LW ___ J
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5."'0" (Type llAll)
5'-6" (Type "B")
6-0" (Type "C")
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#5 Bars at 52" oc.
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\12" Typ. (Bend As Required)

PLAN
(Top Slab Reinforcing)

. Horizontal
=i "B" Bars

SECTION "B-B"

_—I18" Bend Typ.

: b u o "
"4 Bars at 12 o.c.

TYPE “A”’ "

<

4'/8"‘1

1:t5 Bars at 512" oc. Bothways/ﬁ
- :;._‘::g Manhole Rungs

_

"H" Varies

. ¢ Type "P" Cast Iron
Frame and Cover

/~I2" Typ. (Bend As Required)

112" el

, Finish Grade
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'
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1 _ — Cl.
=
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~ Ll " (ncidental to

"":Q.{‘ #
=" 4 Bars at
- F '2"
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(See Table)

t| 14" cl.| 4

12" oc.

1 #5 Bars at 8" oc
1 312"l

A Concrete) ]

o.C. m

—i

B

{:{+—Class A Concrete

2-%
1+—See Detail "A" for added
‘Y| reinforcing around culvert

A\

)/Culverf

5

Varies 8"\See Detail of Culvert Seat

SECTION "A-A'

“4—*5 Bars at 8" oc. Bothways

for added reinforcing

"H" MAX. (FT)

HORIZONTAL
"B" BARS

Ol - Oll 1'0 5! - OII

B4 at 12" oc.

5-1" to 10'-0"

B4 at 9" oc.

10'-1" to 15'-0"

#4 at 6" o.c.

15'-1" to 20-0"

#5 at 6" oc.

B, & "C'" STORM DRAIN MANHOLE

#3 at 16" oc.

W

12" cl. o
B

. Bothways.

3-%g Bars Top

Q Bottom
: 12" Minimum

TYPICAL DETAIL OF CULVERT SEAT
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L 12
N ' 2"

A 312" el
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Pip

e [ 12"

[

“"Outer Diameter '

DETAIL "A"

at 4" oc.

Ik .
.: /4 S Diagonal Bars
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T lseAor-s4| 1986 | @ | 8
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el 2 er his
ASSISTANT CHIEF, ENGINEERING
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§-20-80
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REVISION

APPROVED
BY

DATE

Supersedes Sht. DHS
approved |2 -

Revise horizontal bar
table and detail notes.

1’7 - 69

S/oo/80|

421187

; ~ STATE OF HAWAII ‘
DEPARTMENT OF TRANSPORTATION

' HIGHWAYS DIVISION

STANDARD DETAILS

TYPE A, B, AND C
STORM DRAIN MANHOLE

Not To Scale Date: August 1980
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SIPRN e , - o N ' 1| MANHOLE CASTINGS
TYPE "P" CAST IRON TYPE "B" CAST IRON - - TYPE "A’ CAST IRON + N
FRAME AND COVER o FRAME AND COVER ~ FERAME AND_ COVER | Not To Scale Date: Dec. 1977 ||
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DRAWN BY.
TRACED BY.
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CHECKED BY.

PLAN

ORIGINAL ] SURVEY PLOTTED BY

NOTE BOOK | DESIGNED BY.

No.

Varies

*6-24" Reinf. Bar— _~

Center
Support

’/*-’6-24" Reinf Bar

| il '::‘P
Hll ) > B
L4 x3 xl2— | L312 x3 x 3% - =
I T
; o
(L3V2 x3 x3/8 : i L4 x3 x!1/2— ~| W
il S
= =« 1
[ ) IS5 ) = S |
«| | ¥6-24" Reinf B n/ n QY
3L L3N
. 3|_ 3n L 31_ 311 .
) 66" -
PLAN
(Two or More Grates)
. L 3'_ 2" I lA 3l- 2l| ‘I
4 ' | |
i i

=

6!_ 6"

~— Center Suppbr'r Assembly
W5 x 19.0 J
-

LONGITUDINAL SECTION

Assembly\‘V_\

(Thru Frame & Grate)

51 /2"

5'/2“

2|- Oil

2!_. ’ |l|

3"

g

.Lé_'i.
B 3l- 3“

I

.J'___*____.

"PLAN
(Single Grate)

ALTERNATIVE CAST MALLEABLE IRON

= > Center Support Assembly W5 x 19.0
~— (Incidental to Frame and Grates)

I'-115/8"

See Detail Ad‘/\

1 LA
@
td
!
™
| etdebedebeddndn |
PLAN
ey
IR T
B (I B
- ! X
[ || )
| | | ¥
uoou g
Grate Bars\%m,, 14" Fillet
DETAIL A
5 2:1 '/2"_
T 0 0]
L/ / /| Q
7 /} |
3/8"

SECTION B-B

I'-115/8"

b —H — 4 — -4

i S Sap———

1-9/16"

Y/

BOLTED END BLOCK

l'/4"

¢’

)\
L1 /%
Grate Bar

END OF BAR

|
:s’ l 5/8" D.
ia. Hole
9 | /‘ ,

|5/8ll *gg 2"
- S
0 «
\_/ . ]
5/8"
BAR SPACER
Bars)\ (l/z" Bolt
T NN Cut washer
N\
/§ fm Spot Weld
TN P
| /4 or peen
Spacer |
1-9/16"

BOLTING DETAIL

ALTERNATIVE BOLTED GRATE

|'-115/8" X
" i ] i
1-9/168"
Bars 312 x /2 T ]
) | Q
\ 0
-‘-L
q - m
N
36"V
Bar 312 x12 — "

TYPE A-9 STEEL GRATE

2"

312"

AVANANMNNY

NN NN\

3/6"

SECTION

V]
/
] %

.. Iz
-—--L\J&— %/E‘
Min.

Varies

CROSS SECTION

(Thru Frame & Grate)

OR CAST STEEL GRATE

3 - 1-5/8"

I'-11-5/8"

Bolted or welded

A - 9 G ra 1’ e M’WMNTN/'

4~|3/l6"j>

FRAME DETAILS

e

. -

8-Bars 3/8 & at 4"o.c.

flush with surface

PLAN

I}

4 - !3/@2

T 7 8-Bars3/8at 4"0.c. _seqNotch Detail

%3 172"

[ Baad

4H

(<] [=] [¢] O [+]

Z_Bolted or welded A-9 Grate
SECTION

~Bar 3/8 & x I'-11-5/8" long

y

3/8"notch at4"o.c.
3/16" N\
4

NOTCH DETAIL

TYPE A-9P STEEL GRATE

ALTERNATIVE WELDED GRATE

FED.ROAD | o, | FED.AID | FISCAL | SHEET | TOTAL
DIST. NO. PROJ.NO.| YEAR NO. | SHEETS
HAWAII | HAW. lIsga-o1-84| 1986 | 8 8

GENERAL NOTES

|. Contractor has the option of using
cast malleable iron, cast steel,

welded, or bolted grate.

All welds 3/8" unless otherwise noted.
3. Type A-9 - Use in location not accessible
to bicycle traffic.

Grate shall be parallel to the direction
of flow. " |

N

APPROVAL RECOMMENDED:

//\ ?‘ai&m &-19-79
HYDRAULIC DESIGN ENGINEER DATE
APPROVED: P
ASSISTANT CHIEF, ENGINEERING

DATE

and eliminated Type A-12
Grate.

NO. REVISION | APP%(%VED DATE
Supersedes Sht. DH 7 L |elzam
approved 12-17- 69 '

2. | Revise standard nomen-
clature for. rolled steel Nt /B2
shapes. p »

3.| Revised note no.3 & no.4 ]{_/a“ 7-25-84

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

STANDARD DETAILS

TYPE A-9 AND A-9P
FRAMES AND GRATES

Not To Scale Date: Dec. 1977
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