DATE

SURVEY PLOTTED BY

DRAWN BY._
QUANTITIES BY._
CHECKED BY

TRACED BY

'NOTE BOOK | DESIGNED BY

PLAN

No.___

1 oriGINAL

’DATE REV/&lON B :   o | | FED. ROAIFD’ FED. AID | FISCAL SHEET TOTAL

— pisT. No. | STATE | proJs. NO.| YEAR NO. | SHEETS
De /e ted Type 6/2/8 Guz‘)‘er from 57‘57

. | 7142+ 75 fo' St 154 +00. Revised Column ~ | HAWAIL | HAw. | W-7600(2)) 1980
SCHEDULE OF ROADWAY LINED SWALES & DITCHES o | 7e4ars. | | |
CL.B CONCRETE | o | |
| OR SHOTCRETE o
W oo ¢ &| 2 . B . C D
. w |wzs|ufs|\eE]| 8y sde | 8§ = o C 4 D
" LOCATION S |SFo|Sko| ¥EA | Wa 5z>| ou N
- zHW| >5w > | £ ,_.%5 P X ‘
ox%|ooL -aF s5x | ¥ i ;
| O kFlO 1 . ’ 1] o o // m_u________ / /7 .
ITEM | — [609 2218 609.2614] 6 &IO 640.040 207.01| — . 2 Flow 4" Concrele or Shotcrete Reinforced
. , . ' : o | Ny A 3 » With &' &'x 1210 Wire Mesh.
: - L ) {_' » : -' [ . ) . . | . . V V V.'_'.' .:v' v : v .- 3 'p: ‘v. :. v Vq -:‘ ) . : . . - ;
i | | UNIT , , ”7 F | Lin. Ft , ’ Llnka', | Cu Yd Lbs. , ( " VPMIAE R A —7 7. .1 SRR LA . . - ; | NOT T0 SCALE.
Ramp C 5/a.13+50 to FWR Sta. [23+75 cl218 |3289 | |l |855/ o - Toel |
Ramp C-1 Sta I3+00 to FWR Sta. 99+ 00 CI218 yéyo_ | 1 1742 | - TYPICAL CONTROL JOINT AT 30’ ,06. - N\TPE A B | C D CONCRETE |REINFORCING | EXCAVATION
— } . , - 4 ,_ / . FOR DITCHES WITH DEPTH A =2-0 iy ’
FWR Sfa. 93+50 fo FWR Sfa. 99+00 clci4| ~ |550 | | 524 Scale - 34" = /- O" - Y ? # © 2100 EOS XSSO BE B4 B -0 086Nt
Ramp A Sta 13400 fo FWR Sta. /23 +15 crc18 (2180 | - 5¢¢8 . | a | j 4 2 | 4 4 4 |ose50cy/LF|2eLB/tF. | 0719 cynrr|
FWR Sta.123475 fo FWR 5/ /129490 |cici4 c/5 | « | 586 % premolded —_—
- A | | | ‘ " Joint Filler
FWR Sfa. 123475 fo FHWR Sta. 129 +/0 | 4 535 | 384 | 653 : D
— « ‘ | PR NOTES .
’ RSN - _ _ ' | | , D Flow - | T o _ |
FWR Sta. 132+GO fo FWR Sta. /44 +30 clc/4 /160 C | e T e — } Y /. Contractor may substitute Lined Ditches of other Shapes and of equal
S , , ~ ‘ ' | s L ' T \ or greater Capacity if approved by the Engineer. Fayment will be on the
| | . original Difch as shown on the Flans.
FWR Sta. 138407 to FWR Sta /42475 | c/C/4 | 4¢s | 446 | : - - - 2. Difch Transmons shall be paid  under fhe adjacent downstrearn Ditch 75/,06
v }- | » | 3. Wire rmesh Feinforcemeny 5/7:9// ba /r)cro’en-/':;/ 7‘0 Concrefe
TYPICAL EXPANSION JOINT AT 90'0cC - GutTer or lined Ditch.
e = “ B
FOR DITCHES g//Z'HIDE;PTH A= 2- 0 - 4 Open/ngs Ve 6:47‘7‘5/“5 For Gu:prd Los/ fos #s 55;;// e
27 | Scale : 74" = /"-0 ‘ | incidents/ fo Concrete Gutter:
1 | e | |
- ;, = | 3 | P - | B o — 5/79U/§/Cf : . Type G 1218 Concrete Gutfer
— . ‘ I o 3 | | - . e 2L,
=54 — 281354 | | | S o - -
. Shoulder - Type G114 | 1’ ' ' _ 2 Yz"A.C. Mix IT— e
256 Zef—t—2G5= T " Coric. Gutter |Berm /-F/// wrth Asphaltic Concrefe, | o ' ;
Y - o 1 Mix T (Incidental fo Class'B” _ -
: ) T ] Concrefe or 5}707‘0/37‘6) Aggregate Base! P P v |
Metal Guard Rarl— | ) ~ pTnn X
A.C Pavement— Cz,i;igaf¢ Subbase / | |
| | l '_ | A | B 4"Class B Concrete or Shofcrete with
— =l el \ G &'x/%10 Hire Mesh Reinforcing
| Agg. Basc Course By | - |
| —_— | A TYPE 6/2/8 CONCRETE GUTTER
4 A9g. Subbase COU’SC/ 4"612555 Concrefe = N Seale. V2" = 1 -O"
— , or Shofcrefe with ) | |
| Provide 10"x10"opening 6"xG"x Yo Wire Mesh
1n gutter for Guard Rail Reinforcing.
- Post Jocations. -
’ STATE OF HAWAII
| . , DEPARTMENT OF TRANSPORTATION
1 | ,, : TYPE 6/6/4 CONCRETE GUTTER B | Sty HIGHWAYS DIVISION
B Pl Scale : /2" =1'-0" | e j;
TOT’ , | Mes9lrros s A 555 | | smaliozal | . S | | | | S | ~ DRAINAGE DETAILS
- AL - : | | | 27 N - 384 | - “l (6/6/80 | Deleted 7he Conc. Gurtter Vrom FHR Sis. /66725 D | o | | | |
I/TEM NO. | 1609.2218l6 0926 14l c0.0 1540_040 V207071 —— s 7o FAR S75. /70 *30 & revised sppro0prrare | L FORT WEAVER ROAD
NOTE. - 1 - ~ | eolumn Fora/s of Fhe 56/7e0’0/e of fb:o’way | Dt e ya ‘ SOUTH OF FARRINGTON HIGHWAY
For /mgafmn channe/s see Sheez‘ No. 158 o | lined Swales ¢ Ditches. - v - R TO -THE VICINITY OF RENTON ROAD
| | ddded Note Neos. 3 ¢4, per ,40’0’600’(//?7 Ae. / R ; e T e SCALE: AS SHOWN DATE® SEPT 1979
|LATE | REVISION ‘, f o | - ~ SHEET No. | OF 3 SHEETS

C 0.44 R




FED. ROAD | ., .. | FED. AID | FISCAL | SHEET | TOTAL |
DIST. NO. PROJ. NO.| YEAR NO. | SHEETS
HAWAII HAw. |M-7600(2)| 1980 45 244

10’ Shoulder

7 iz U |
M ,
—Asphalt, Cancrefe /~ yA | | |

50’ 7ransrtron

o

Type /614 Guffcr—l

DATE

SURVEY PLOTTED BY

DRAWN BY
QUANTITIES BY
CHECKED BY

TRACED BY

NOTE BOOK | DESIGNED BY

ORIGINAL
PLAN

No._

V. | |
i ___,
® ®
| —Catch Basin, Drop Intake or Manﬁo/&7 | - | | T _ 1 |
-, ' _ |
4’ Shoulder /,/LA - ,/F;-;"' l
h Ji s Flow
. sil—Wall of Chamber “ o~ ]
| ., i | Wall of .
D1 #4 o R=/3 2 (/rches) + e | Culvert ~ l Rip-rap Slope
Type GH*& — Wal, — N | and Channel
Glel4 RS, /f" all of | ( | ; L Protects.
exl Culvert 7\1-;-.‘4|-'A,'::;- rotection
/ - Paved Ditch Type 4
| Groove End } Culvert I SR, |
= » GUTTER TRANSITION AT D.I #4 1 of e | AN
: , , F | , _
FT. WEAVER ROAD STA. 99+00, 62' RT. L cuvert Flow | e
At N N I
| if4" Shotcrefe or Class B Coricrete
. | \ | | | B | | Flow — ,
- TYPICAL DETAILS FOR CULVERTS EXITING o | B ~.v.‘» D> | ’ |
Conc. Guiter 700’ Conc.Gutter A CATCH BASIN, DROP INTAKE OR MAN HOLE c’%6% 710 /I % sopee /" Rip-rap Blanket |
ge- i e [ Wire Mesh # _A v‘a- 95 ‘ (Class 1)
Type G614 Sprliway /nlet Type G/c14 N.T.S. | ire ries 2- 453”5 o] .. ¥ as53s
, | S - Filter Fabric—|—4 g i i G
e 50 » 5 Roadwa ' 6" Sand Pad ‘_A/AV// — RN ASVAY
| Pl S Top of Inlet G"SECTION B-B
© ' o ] A : |
t - . { » | NTS. Conformms fo Faved/
I ; \ \Sln , 1 _ _ _ . A Ditch Dimensions
: \\7_ ‘ e See———, s‘] 1 e zel | |' z ”/?/p‘ -rap Blanket (Class 1)
| l@ | ] - | N — 1 8" . ‘8” g" .-: :.=~ , |
Rosdway | Varies | | | BEkd 1. @ = . . I' 0 19" AT Filter Fabric
Shoulder | 4708 P Sp//iway Ditch | i Ay I v ¢e/z 6"55nd Pad
| e : | 7 A3 | @ bl
Vé?:r/esl .2 ype 4 : ->:> *4@/2" | See Sfandarads for dl.Z2° . SECTION C-C
7ot | —\Varies ¢/ Fo2:1 -E-E—-A-N— | Borhways Floor Resnforcing cl. S ‘
SCALE: I"= 10 — L) ' — N N-T.S.
- Gy — ——— =7 @ i S— , - ~ |
i ) 1 IR DITCH TERMINAL DETAILS
4"Class B Cement Concrefe NOTE : Spillway Inlet o be paid for under | | (7yp) ' « —
W/6'xC" 'I0 Wire Mesh Itern Concrefe Gutter Type 6/6/4 | |
SECTION A-A | PLAN SECTION SECTION D-D
; e SCALE: I72"=1'-0" SCALE: 1/2"=1"-0"
SCALE: I"=5 | | |
SPILLWAY INLET DETAILS o o ~ TYPICAL WALL REINFORCING FOR CATCH BASINS
' ' : ! ] "
F.W.R. STA. 125+94 AND DROP INTAKES WHEN ° H' EXCEEDS 6-0

yFinish Ground “Lower of Existing Ground |

' Bl | | or Subgrade . | | *
I Flace Embank- | o | g
,,l ment to V2 0.D. O\ v - - N o |

o4 4 4 R N REL PO 20/ gbove pipe, f/?en N

-/ g | | f | excavafe. 3

= NN
;?’5’/% \ Excavatior

STATE OF HAWALII

DEPARTMENT OF TRANSPORTATION
'"HIGHWAYS DIVISION

(()
~
N
N
3
N
(i

S (shokn hatched) DRAINAGE DETAILS
_[Ex/st Ground 3
——————— £ | FORT WEAVER ROAD
| - SOUTH OF FARRINGTON HIGHWAY
FILL SECTION CUT SECTION | - TO THE VICINITY OF RENTON ROAD
o - TRENCH EXCAVATION PAY LIMIT SCALE: AS SHOWN DATE: SEPT 1979
N.T. S. ;- N.T.S. | 1 SHEET No. 2 OF 3 SHEETS
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SURVEY PLOTTED BY

DRAWN BY
QUANTITIES BY
CHECKED BY

TRACED BY

NOTE BOOK | DESIGNED BY

PLAN

ORIGINAL

No.

13 . A0 - I ' e, moa0 [arare | 722 4 [ maca [sneer ] rorac ]
T ONY . a | | ¢ Pile Bent \ 7 TN Install GIGIE Steel | ) HAWAIL | HAW. |M-7600(2) 1980 | 46R | 244
gl > —— T | / | | A Type GIGIG Ste€] - 2-15
Qo N . | . ’ ) .
€] o > Class / Riprap , | » TTT? —2-C"ClageT Riprap . ‘Q ) ZPe P
Wl NG ‘ 5' at Upsfream LIITII. . . Filter Fabric — ) . , \ S. N #5@ 18"C./.
D2 L Y 3'at Downstream Limit / A | / Sti
Ground:Z .:lg | \ ‘\ Filrer Fabr/c’_,I ‘L - . o 121-Class I Riprap | o y ' 0 1? | ﬁ. |
NG ! g@x (I8 4 2o kol @ ; - : s X / \<< X 2 B g . i —
‘ ‘ A ,Z\ | | \/. ¥ ‘;A E | | | (p\l / ’Q q #5'4f@ lallc./. C 2"#6
2l 2" , ) } y4RR %anho/e ‘ 2_#5
Clase T Rap| Clase I kip Rap |clase T Rip Re N s | N
6" Sand Pad < , ~ ” ¢ L g Z P2y z \ . //' | \{/ ‘
. e NOLEZ @ 2-G" thick Riprap shall be extended min. 12’ - ) | S
| N bent end! < g
NOTE Shoun excavation slopes may be flaftened as upstream and downstream from pile bent ends. .)\/\ 2- Rcmovabh | /{
required by Soil conditiors. SECTION OF RIPRAP AT PILE BENTS FOR XN Grates A=
| > o wrds - TRESTLE STRUCTURE S yz .\\ S a4Pig
RIPRAP_CUTOFF DETAIL AT UPSTREAM AND ) y ”1 ‘ N.TS. | | 4 N ,/ .
DOWNSTREAM LIMITS OF RIPRAP PROTECTION ) TG o \‘\," — Zi.f__ ——
| A RIPRAP. NOTES: ~N_ a e Vs <Y ) o |
U . Sand Pad shall not be requitsg where subsoil consists of Cara// N - /S S5 dowels @ 12" =
—[/2” Class I Rlprap  Sand matferial, as directed by Engineer. > | ~ o |
2-c"-Class I Kiprge (only at pile bent 5) 2. Subject tfo the approval of the Engin@s gradual ¢ uniform over- . N
. . ~ excavation of |ess than G inches below g excavation line need | o | . o .
[—F//fer Fabric not be backfilled. The finish grade line magNkg lowered by the ) ' PLAN N/ c SECTION
B | SR | ’  approved amount of overexcavation. OverexcavatiomNgill not be paid. | ,. |
v | N 2 Sand Fad is not required in embankmert slopeNgress. : | $+
Q. | RIP- RAP PROTECTION AT HONOULIULI STREAM STRUCSIURE | D.I.""53 DETAILS
TS SRS . o ' ' -5  Afoug pr_ v
| o ' % " | & FilHter Fobric s w"&;mnreur?der all Rip-Kgo N | | Scale: /2"= '-O
', ” . Lc"sand Pad ! ‘.3 %J
’ ¢ o . 13, %
RIPRAP SECTION S | % ) -
NTS v k_‘ GI_OM : ‘ 2/_01/’ | “54 G,_Ou e Z"Our, 21_011
0o ' .
o K
‘ . : 3 . ,
- - __20-0 - Normal Type /
| | | End Concrete — —= Ditch Section
—» A - l'" B Gutter —» C
4"Class B 7s,‘c3r7c:n=_-79:: |
1 . or Shotcrefe with ) | p
4 oy . | ‘ 4"Class B Concrefte
b SECTION A-A 6 "x 190 Wire : ~ SECTION c-C " or Shoterete with
;g | - . Mesh y/?e/nforccmcni‘ : Sy | | e Yo Wire
8 - Mesh Reinforcemenf
X 3
S S .
. 2 " Varies O fo 2-0"
® (] ‘ ‘
S - "‘6‘ 'G"’OHA '( Zl,onv
© “’l )
@ Break line | i 3 &/6/80 Deleted 27 #53 &efa//s, per
£ N | - Adderdum Ao, /.
)
< o DATE REVISION
y /Og( Rﬁ?}\a STATE OF HAWAII
‘ o | N TR | DEPARTMENT OF TRANSPORTATION
. - 4" Class B Concrefe | | _ lf FROFESSIONAL § & | LAND TRANSPORTATION FACILITIES DIVISION
A or Shof/co'r/efe WiTth : P | TNONEER | |
S R e | ~ SECTION B-B | Mesh Reinforcement e DRAINAGE DETAILS
‘ ‘ L. v ' o . - G | | ‘ _ ' S L - THIS WORK WAS PREPARED BY | : :
PLAN | | ¢ : o | ‘t | S | | ﬁxzqmsumws;ozq v FORT WEAVER ROAD
o | | o | | | I - | S SOUTH OF FARRINGTON HIGHWAY
se | | e TRANSITION DETA'L e ; | L o | " TO.THE VICINITY OF RENTON ROAD
FROM TYPE 61218 GUTTER TO TYPE | PAVED DITCH o ‘ o ) | _SCALE:AS SHOWN DATE: SEPT 1319
Scale : V2" = 1'-O" \ - | | | | | | SHEET No. 3 OF 3 SHEETS

46R




DATE___

| FED. ROAD
DIST. NO.

FED. AID | FISCAL | SHEET
PROJ. NO. YEAR NO.

TOTAL

STATE SHEETS

HAWAII | HAW. |M-7600(2) 1980 | 46S-1| 244

Meci@rn

N e __Install ¢lz2i4-5 Stee/
: o s - | - Frame € Grate

2 zpecct [ %
H Ful/ Bax”

7 " C‘ondwf%

\Cap or g ‘\ | |
Flug ends’ Cone. Jacker

&' 4.0 . Varies

/é/z@/EOX' - ) N It

- GENERAL NOTES
I. Grates and Frames shall be hot dip

ga/van/zed after fabrication, see
s/occ/f/cahons

\C‘mc Jackef Capor Flug end

Ca,o or P/ug end

H h .IA
i
i
{
|
{
i

2, A// welds 8" unless ofhem/sc noz‘ed

| (l. /";bbholé

A V/’/CAL SP/?//V/QER MAIN € EL:_;'T/?/CA; C'O/VQU/f POAINAY CROSS5/NG

Scalei /"= /0’ . Thc Frame and Grate ma;‘er/a/s shall

conform to the specifications of ASTM
 Des/gnation Structural Steel A283, Grade D
and the Standard Spcc:ﬂca;‘/ons |

-~ Fish Grade -

: I |
B oo e L v 4. Culvert shall leave Drap Inteke from any
1 o posn‘/on and any directlon (ndicated b
"  plans or ordered by the Engineer . Cu verts
" may both enter ¢ /eave Dro,o /ntake so

that Drop /nfake Wil act as. manho/e

FLAN . " CY Manho/e Rungs (/2"0.c.) are re vired
| when "H" s rcag'er fhalg 4 fee/-qé /nches,

Only one run (/G inches from the bottomn)
/s required If'H'

| | 2 '3” 3"
C/. 8 Conc,,\‘:] I.j l—'

2"PVE, Sch 8O T q ™

o"'Min,

L  Varles
4'-0"Min, - G'O"Max,

4
-

3 3

Elec. Conouit //,:—O T TN ’ | 2/:::/ C&;cgafi
WIth jpul/ Wire - ) | with pu /) wire =

Sorink/er Ma/n-pI, : “
Fpp danen P
, ERP
3"AMD SMALLER S/ZES 4" AND LARG ER 5/Z£5
TYFICAL SECT/ON OF CONCRETE JACKET

Sca/e /i=/"-0"

Neore! Fressure test SOrInk/er /m@In ;‘-‘af- (E2kS
/o/-/or 7o /aaée/‘mg

]

; 6.
3 /14 '
B —— e I
'30.'. MR IAE. g - -
A . . - -
Y. oy - »
X .. .
. .

"I's ¢ feet Ginches or less ,
The Manhole Rungs may be ,o/aced at
any location as “ordered by the Engineer,

Copper

8'-0"Conc, Lined Gutter( c12/8)

ZI_OII’ * ' GI_OII | A ' -

= ['_0"_ ‘

2" 2'-112/8"

| I 2

6" J 6" Lf%’; “
20

T (Tp) =

&' |5%|

- Y x24"Galv. Steel Bar

MHII}
”

; Manhole Rungs @ o " -
- /2%0.c.(Incidental to C/ass g
A" Concrete) o

| 0
- ‘<---——-CI. "A" Concrefe

Varies

3458
Typ

i B
-
*
Y }<
Lend

3 -4%
AT
r__

B (‘,..‘4:5" e et e —
- é;;,;.,,,.,,. St N S ol SO g .

1 #4.‘@/Z"Bo#waysﬁ"i

L il i
Note: /a4 x %4 Galv. Steel Bar. Tack weld stee| bar To every other grating. Freld galvanize upon completion. | e | o

-
o] o
|
55| G
o
b

v
[
5"

I | - Nindk 2

Var/ es &
4.0"Min, - c~o” Max

| : | SECT/O/\/ A-A |
DETAIL _OF ¢l2/4 DROP INTAKE.

3/4” = /l o .

(1214 STEEL FRAME AND GRATE WITH ADDED TRANSVER SE_BARS 5ol
b RE S D/ No /3 FIUR. JTA 702 LT A .

Mot o Seafe - ¥ For minimum size box Of 4’ O” on/y, use 8" &

STATE OF HAWAII _
DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

DRAINAGE DETAILS AND

DRAWN BY.
TRACED BY.

QUANTITIES BY.
CHECKED BY.

ORIGINAL |} SURVEY PLOTTED BY

PLAN
| NOTE BOOK | DESIGNED BY.

Ino.

- el Revision Mo, 43

g RE

eliminate remforcing stee/ shown In top port on.,

SPRINKLER SYSTEM DETAILS

FORT WEAVER ROAD
SOUTH OF FARRINGTON HIGHWAY
TO- THE VICINITY OF RENTON ROAD

SCALE: AS SHOWN DATE: MAY, 1980
SHEET No.39 OF 3 SHEETS
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FED. ROAD STATE FED.AID | FISCAL | SHEET | TOTAL
DIST. NO. V PROJ. NO. YEAR NO. | SHEETS

EY)

o HAW. ] ;
& Swefe—d | HawA W. | M-7600/2) 473/ 04652\ 244

| | oL #23
| JEWE 579 /28+00,
1/ 54’ RF

(Q/ 24" CMP-0.079,
24" RCP-C/ ILor
2L H4Cr-CL T

A
A
o

G

Q.

INY
18 Y

*\
N
Q

v\

yﬁa‘i‘;Cassl S——
|Rip Rap Drainage. |

24" EMP-0079, 204" LEP-CLIL
or 247 4CP-C) IZ ‘

n, .
P INS

Lidss L L

EWE By /a0s 55, B R

P ol J

=L AN | ; - £LAN

DI#23

/O

Miter 2nd of Fps g
7o match 6/0,049 a—& 5/(/5?/&?‘

| /‘%ﬁ Eap ﬁramaa@ I/f&fz
| (Mod/f/ea’) _

'\/‘i/ferfébr/c ~ | 5

| - SECT/ON A-4 gpgj’:sf

ORLAINLINE NO, 22 Eley. G:O" }«Vaf‘fe | 4.0 yanfsg?’l /E/zv. G.0"
Sea/e: /=4 o

Varies

DATE
”

QUANTITIES BY.
CHECKED BY.

DRAWN BY,
TRACED BY,

NOTE BOOK | DESIGNED BY.

ORIGINAL | SURVEY PLOTTED BY.
PLAN

No.

GKG"'x /Yo
I Mesrs N | Vo rios

ae | ‘ Filter Fabric— (L ?/.2 Class I Rjprap
Eler ao’\ Yories /E/er. co' G"Sand Pad
| 3 5WALE~0EA IN _STRUC. NO.22

Do ' T0 HONOULIULI STREAM
L e 5cale:/"=4’
/2

”C‘/&ss z A’/,cra,c : STATE OF HAWAII ,
L——é’ ” 55;/70’ /%70’ | DEPARTMENT OF TRANSPORTATION

/ E 0 ,(// NOTE S22 e ShE Mo, 6‘47552 |
//AT FIRE BPE ’V@\ o s, Eley . ~ DRAINAGE DETAILS

| FORT WEAVER ROAD
SONOLIL/ U«é;azr 5 frjM 5/‘/'44& | SOUTH OF FARRINGTON HIGHWAY

,\ (o | TO THE VICINITY OF RENTON ROAD
57:57/@ ; /&Z/-4/ | | - SCALE: AS SHOWN DATE: MAY, 198I
e SHEET No.3b OF 3 SHEETS

"B X

”C[ 72//0’ T2

Lo/ o NN e
= /g/ fz; Pt - /’:/%fz‘f"’\fazbr/c -

SECTION B-8

.7 -




DATE.

DRAWN BY.
TRACED BY

QUANTITIES BY.
CHECKED BY.

Joint
when

Sealant
required

END VIEW

Pipe

Bolts

SIDE VIEW

ANNULAR COUPLING BAND

/Pipe

Rivet
Spot

ﬁ

\\

Angle

Conn

\\

Bol’rs\\ %

|

s or
Weld

\\

ection

Vorles%

—Rivets or Spot Weld
(also opposite side)

8" Spaces as required to
fit Helix Angle each row.

Dim.
m

O

O

Ol0

OO

See Detail B

END VIEW

REFORMED END

0.079"

Flange Height
5/8" * 1/g"

|

(Channel Coupling Band

N

il

N

SECTION B-B

BOX END LUG CONNECTOR

s
.3/ " f{[

0.109"

CHANNEL BAND

XN

25/16" |

OSSR ——

5/8"+ l/8"

"T

14

[.—

=T
N
9]

SE

A
Band

)\Butyl Gasket
when required

CTION A-A

{43/4."

\\\\\\\\\\\\Mi -
B- S

mp<«—Bolt

Band

DETAIL B

- 0.079"

)

778"
'

+

5

778"
H 96"

£ :
vl

1

U/4"

lﬂ/_zi A

- DETAIL LUG

Dimension "B": 7" Min between Dimples

Joint Sealant
when required—

as required to fit
Helix Angle.

W /~Coupling band

DETAIL A

T

O
l =
t ot
Y
°’\-Rivet‘s or
Spot Weld
. I/2ll
0

N

S

SECTION THRU

DIMPLES

UNIVERSAL COUPLING BAND ANGLE CONNECTION

Helical Corrugated
Metal Pipe

N

25/6" ]

Hit!

(also

opposite side)

\

/
5

=1

; [l | | Angle

Connection

\Pipe

REFORMED END

SIDE

VIEW

| »Ri‘fv‘fé“'fsvf;fdrA’ 'S‘p‘;ot Weld

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

Band

22/3" 278" 27/8" 22/3" ,‘
} ll l

Thickness

Joint Sealant
when required

SECTION

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

FED. ROAD | (. | FED.AID | FISCAL | SHEET | TOTAL
DIST. NO. PROJ. NO.| YEAR NO. | SHEETS
HAWAII HAW. lM-7600(2) 1980 47 244

GENERAL NOTES

. All coupling band connection hardware

shall be galvanized or electro plated in
accordance with Standard Specifications.

than 48" diameter.

. For pipe arches use same width band
as for round pipe of same periphery.

. Two pieces band required for pipe greater

. Fillet welds of equivalent strengths may

be substituted for spot welds or rivets.

inches and are nominal.

. Dimensions and thickness shown are

in

Band thickness shall be not more than

2 standard thicknesses
thickness of the pipe;

and,

shall be lighter than 0.079

APPROVAL
7

RECOMMENDED:

T bnreo

HYDRAULIC DESIGN ENGINEER
APPROVED:

J&GA\,\J
ASSISTANT CHIEF ENGINEERING

lighter than the
in no case
‘inch.

7-7-79
DATE

314 19
DATE

ORIGINAL | SURVEY PLOTTED BY.
PLAN

NOTE BOOK | DESIGNED BY.

No

COUPUNGICORRUGATION PIPE | w | PIPE WALL [ANGLE CONNECTIONS-QUANTITIES PER CONNECTION COUPLING CORRUGATION PIPE | w |PIPE WALL |LUG TYPE CONNECTORS-QUANTITIES PER CONNECTION
TYPE SIZE THICKNESS | DIMENSIONS BOLTS RIVETS|SPOT WELD TYPE SIZE THICKNESS | DIMENSIONS BOLTS SPOTWELD
12 - 36 [101/2|0.079-0.138 [2ea2x2x3ex 7 |2ea /2x6 |3ea3/s|3ea /2 CHANNEL 22/3 x /2 |I2 =72 0.079-0.138 2ea Lugs |l ea 1/2x6 4ea V2
22/3 x 1/2 |142-60|lel/2| 0.168 [2ea2x2x3/16x12|3ea 1/2x6 |4ea¥ys8|Sea |2 ~ 3 x| 36-72 0.079-0.138 2ea Lugs | ea l/2x6 4ea /2
UNIVERSAL 66-84|lcl2| 0.168 |2ea2x2x3exl2|3ea |/2x6 |4ea /s 52/3% |/2 12 -72| 12 10.079-0.138 6ea Lugs 3ea I/2x6 12ea /2
3 x| 36-72 |0 1/2[0079-0.138|2ea2x2x3/i6x 7 |2ea 1/2x6 |3ead/s WING 78-84| |12 0.168 6ea Lugs 3ea l/2x6 I2ea V2
78-120 |16 1/2[0.079-0.138[2ea2x2x3/16x12 |3ea /2x6 |4ea I8 3 x|l 36-120 | 12 [0.079-0I109| 6ea Lugs 3ea l/2x6 l2ea /2 NO.
2 -36| 7 [0079-0.1382ea2x2x¥/16x7 |2ea 1/2x6 [3ea3/8|3ea /2
22/3xl/2 [42-72| 12 [0079-0.168[2ea2x2x3/16x12 |3 ea 1/2x6 |dea3/s|5ea /2
78-84| 12 0.168 |2ea2x2x3/i6xl2|3ea I/2x6 |4ea 3/g|5eaq /2
ANNULAR 36-42| 14 |0079-0.1092ea2x2x3/16x12 |3ea 1/2x6 |4ea3/s
3 x| 48-84]| 14 [0079-0.1092ea2x2x3/16xI12 |3 ea !/2x6 |4ea3/g|5ea V2
90-120] 14 |0079-0.1092ea2x2x3/16x12 [3ea 1/2x6 |4eq 3/8

REVISION

APPROVED
| g@ DATE

DEPARTMENT OF TRANSPORTATION

STATE OF HAWAI

HIGHWAYS DIVISION

STANDARD DETAILS

C.M.P COUPLING DETAILS

STANDARD JOINT

Not To Scale

Date:

Sept.

1979

SHEET No. |

a7

OF |0 SHEETS DH |8




7 | |
FED. ROAD STATE FED. AID FISCAL SHéET,», TOTAL
) 2A i - : DIST. NO. PROJ. NO. | YEAR NO. | SHEETS
. B o ~Install 61614 or 61616 Steel wawAl | HAw. |M7600(2)| 1980 | 48 | 244
. A L A . ﬁ Frame & Grate ~
| 174} 3 |/ " '/ " B ‘ 1 ":’; A A o
; 4| X 311 X /2' / — 2 x Vo ar et —— ot !
e R ~ - | | ™ ’ }#5@.2 Dowels GENERAL NOTES
- ! S | ‘ ¢
g l/g" C ] — o = ‘/l/ |. Grates and Frames shall be hot dip
| wf _1! . galvanized after fabrication, see specifications.
| ‘6‘ 2 = A | G 2. Allwelds ¥ unless otherwise noted.
e . vlo “2-Refovable L 3. Refer to 'Spacing Table" for Types 6l614 & 6l6l6
- 3 /2 x /2" Bars— S = ™ Grates | | : ,
= 1% | 0 |, u Lo ? 1 Drop Intake and Frame & Grates dimensions.
© < ST e T3 /2 x /20 Bars : | N |
H! | I CManhole { {g . 4. The Frame & Grate materials shall conform to the
T M - h : i
” M | B __Rungs - B specifications of ASTM DeSIgnatlon Structural
| St N B r r - Steel A283, Grade D and the Standard
| CX2 Specifications. |
3y _ 8" 4'- 0" | Varies | 8" 5. Culvert shall leave Drop Intake from any position
/4..)( 3" x Yo" L Iy | 4 - **¥ygries .O fo2-0 MGXL and any direction indicated by plans or ordered
| =] I — X s | | 4'- 0"Min.-6' - 0"Max. by the Engineer. Culverts may both enter and
3 bo"x V2" Bar—" PLAN _,#s5 leave Drop'lntqke so that Drop Intake will act o
" N 61614 or 61616 Steel #4018 Custirups as manhole. =1
PLAN PLAN — - pcframe 2‘, Grate g [ o5 Tog 6. Manhole Rungs (l2 'o.c.) are required when Hf.( Eal
Scale:12"= |'- 0" Scale:1%"= I'-0" £, T, '4 42~#6§. #5@12" Dowels is greater than 4 feet 6inches. Only one runé ol
cale , o | Ietf«‘ 4
il [EC T s (16 inches from the bottom) is required if "H" is
| S By o el cemanes "‘_*M?_O]{ 4 feet Ginches or less. Manhole Rungs mqyiis
A S #4@I8 Cl Shrrups RO S I'f |
| B | 2_#6 j s | be placed at any location as Qrdered by the
. - ~ = ST 4-0" | Varies |* | R e
3, u , | R P il .l Va e Engineer. g
/4 . A . | - A S| . B o =I‘ o /f “ : .u 1o 2:_011 Max. 3 i g S e
= N Lo i : ‘ . |
o /4", See Enlarged ~“ 1 “Manhole:Rungs @ I2"o.c. - qm){ | SPAC’NG TABL.E
Detail Below> " (incidental to Class A Concrete) I TYPE A A B | ¢ -
| 3 * : | BARS | A 1
3 : ‘ E‘.I‘:’_T’_ﬂ a > , I R e
o - T Class A Conc . 6lel4 I [2-0" [I'- 1k ”1/4{,&
T ' & | T | 61616 | 17 |3-0" |21 I7"
See Enlarged | wi #4@'2 Bothways—\ oy ‘~” ' APPROVE
Detail  Below-’ —— ﬁ NO- REVISION _BY
SECTION el » R 3
w Scale:l %"= I'-0" :ﬁ_s"J_ * Xyaries is"
- 4'- 0"Min.- 6'- 0"Max. |
S
| SECTION A-A ‘
SECTION
Scale: %"= I'-0" )
I ¢‘% 1 %" Clear
1B ..., ’ ’ IS R
13 | 3 72" x 2" Bar | N é T “
6: | i 6 \
Z s, Y oy T - :
7 ¥3'x 2" ¢ ? /4“)(3 $ — ’\” | [ i % - = e e o
/ | it e Ll
| vd =
E ? _ , 5 STATE OF HAWAI
[ERRRER | o e DEPARTMENT OF TRANSPORTATION
é?f;éé g, FR A ME GR A"T‘E " HIGHWAYS DIVISION _
252%55 Scale: 3"=1'-0" Scale: 3'=1'-0 o
Te | DETAILS OF 61614 OR 61616 DROP INTAKE GR;\F_IYgg %‘Sgpagﬁﬂigs
8 h 3, u RPN 1 AL
- ; DETAILS OF TYPE 61614 OR 61616 . Scale:74°=1-0 s WO s AR > SRR A
° |2 g , For Minimum size box of 3'-0" use 8" and ehmmote Y A“?”,,ﬁﬁ'g%‘”,m
ST EEL FR AME AN D GRAT E reinforcing steel shown in the top portion. |
| %*For Culverts larger thon 30 ‘the minimum_ damensuon Seq \}i Noted bate: Fab. 1965 | |
| shall'be D¥I, : cales: As Noted _ __DateiFeb 1969 | |
‘V L SHEET No. Z OF ‘10 SHEETS
%' - - ‘ — ™ "
| , v ¢ Y .
,f e — , — T R - |
’f e i’\‘ ;5 %’,& ; e 5 * N . 3 Se v % Vé?’:ﬂlﬁ% <2 - £ ~ _ * o 3 ' ke "




!ii‘.,‘:’j’jf}ﬂmm

Manhole Rungs (12"0.c.) are required when "H" is greater
than 4'-6" Only one rung (16" from the bottom) is
required if "H" is 4'-6" or less. Type 'A' C.lI. Frame and

5! —6“ (Type IlBH)

Cover and Manhole Rungs may be placed at any location

TYPE "A] "B,

as ordered by the Engineer.

6' —O“ (Type IICH) |
SECTION U-U
APPROVAL RECOMMENDED:
nan N
& C [ /2 /2-17-469
S D» M. H HYDRAULIC DESIGN ENGINEER  DATE
— APPROVED: -
Scale: /=1-0 @{ g === J@.L |2 -7T-<cq|
- ASS'T. CHIEF, ENGINEERING DATE

FED. ROAD FED. AID. |FISCAL |SHEET | TOTAL
pIsT NO. |STATE | pROJECT |YEAR | NO. [SHEETS
HAWAII |HAWAIl |M-7600(2) 1980 49 244
Type "A" Cast Iron Type "A" Cast Iron o Finished Grade T:ype "n' dcocst Iron
" ‘ \ rame and Cover
#3 Bars 3" 0. c. Frame and Covgr Frame and Cover //Finished Gradve s ;
%4 Bars 6" o.c. ; N |
Bothwoys \ 8||‘ Brick Wall or R 4““0”
| T anhole Rung¥ ric ple Rung®s
5‘-0" (T pe "A_l”) t 12” Class B Conc. T o.c ‘
PN ) T n I 8“ Brick Wall or \\\ a < 0.C. N ( d 1’ | ' /_it4 HO”Z(&HTO'
5-6 (Type B-1 ) Class B Conc. N (InC\denTOl tO TN . . neigentd © Bars 127 0.c.
6-0" (Type "C-1" 7 N Cl. B;‘ Conc.) H" Varies ' Cl. B' Conc.) S |
yp ¢ = Culvq'rf \§ ¢ (6'-0" Maximum) | ;—_ Culvert _Jz,lzf»_ Hf
= .f SN W 1% 4 - W |
u Z 3 z 16" Max- {7 o. i s rmsd S
16" Max.—7 = X #4 Vertical Bars+L || = Bk
- St PR B Spaced Yg of 5 B R ?
Type 'A" Cast Iron Class B Conc. =i Paved Invert Class Circle l sz 41
Frame and COVGF—/ 8”\\‘ L \; L,\.J C Concrete gIGSS B _ﬁ_ Q' 1\q._ J\;,\ SR
1 1 ) ; R " R ¥ '.‘R&,\'b;" oncre‘l‘e YT T RN qk\ ; "
|'-8" or as ordered / 4 Bars 1270.c. e 4'lg" \\Q" | . , 8" alg" 8..\3*4 Bars 12 0.c.
by the Engineer — — . / Bothways — —__ Bend Reinforcing Bend Bottom — 1S —O Bothways
| \ | ) 5'-10 |7 Under Pipe Slab Bars up 24" | 5'-10" |
Finished Grade— 8 —4 Bars 6"0.c X
7 L Bothways NOTE": Paved Invert
K2 ..@A_"Eg\\&g/ﬁ’“ e g AN | |. Exterior surface of brick wall shall Class C Conc.
' . -6 ;'—T e T be plastered with |I" thickness of [:2
B v — Gl Ve Ceor | T3 SECTION Y-Y Cement Mortar. SECTION X-X
Type "A" Cast Iron 3.0 O.. o ¢y -\ Manhole Rungs afiz,; ] 2. Number, size and direction of culvert
Frame and Cover —1{|_ 118 '“l /Fumshed Pavement Varies U T !tz %‘C fal‘ngdent)al_ Ay U at manhole to be as shown on plans.
—  '|'-\ g 6“%’ RN ! ‘f'?:/“CIOSSwA Concrete 3. Paved invert not required at drop manholes.
e S0 IR ol /s /e Bend ¥4 Horizontal and -
s o h4ni /'I?__'_i o "H" £ 4 Vertical Bars around 4. All Class C Concrete to be incidental to
'-6" ) ' /6{' ' \*‘5 Dowels spaced (Varies) %l .| _ Pipe where necessary. Class B Concrete.
| LU BTN T oF Gircle | " = S
| e _YJ . 2-0 /‘Culvem‘
i 172" Clear N " Min. 2
Class A Conc.—"| /1 ¢ 4 Bars 670 I Class B
.1\ Manhole Rungs |., | Bothways | foe Conc. Bottom
— - Lat 12"0.c. i | - . L - - Culvert-
Note (|nCldentO‘ TO -~ #“u y
Bottom detail similar to Cl. A Conc) Lg Bars 'Z(O'g ) / | Y
' othways (4 Sides - .
T e HAII NB!; 8 IICII' _ /: [l ?
P SECTION T-T | SECTION V-V t—— | %4 T X X
L D | G';‘, >10p \op&’ 7 ? ?
n n on " " "n 4 j ] Manhole ‘é//, T L
_ - - ,//‘" s ' Q
TYPE "A-| ) B-I ) & C-| . Rungs //'. >4 Manhoie Rungs
- n ! " /%'- 'IIII’/) 42 1" H T
STORM DRAIN MANHOLE h8- ! . -B*ﬁ 41///,} *4 Bars 12 o.c. 4 Bars 12" o.c.
. e ;I:;, fgr | : Bothways Bothways Class B
) SAE TN S A i | L [
TOP DETAIL UNDER PAVEMENT o RS  sars 127 0c sotwoys . | Concrete
[, 1 _ T 5'-0 (Type A) \ \ Wy o #4 Vertical BOFS—/ "
Scale: /2 =1-0 5 6"(T nou V : AN L V Spaced '/8 of Circle 4 Horizontal
- ype B') ks \\ \ b Bars 12" o.c
| " TN - : .C.
| | EIL T ik SECTION Z-Z SECTION W-W
Manhole Rungs— (9" CJL& NE | » |
GENERAL NOTES B N . b e Nl -
al \ TYPE "D STORM DRAIN MANHOLE TYPE 'E° STORM DRAIN MANHOLE
| . Culvert shall enter and leave S.DMH. from any position l e s . Scale: = 1'-0" Scale: %'= I'-0"
and in the direction indicated by the plans or ordered by o o cl A C | t
. - ass
the Engineer. 5-0 (Type A’) oncrete

APPROVED

NO. REVISION BY. DATE
| |Spacing on Manhole Rungs| WV L2115
to conform to OSH A o

STATE OF HAWAII

Scales: As Noted

DEPARTMENT OF
HIGHWAYS DIVISION

TRANSPORTATION

STANDARD DETAILS
STORM DRAIN MANHOLES

Date: July, 1969

" SHEET NO. 3 OF 10 SHEETS

DH S
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»

DRAWN BY.
TRACED BY.

QUANTITIES BY.

CHECKED BY.

ORIGINAL |} SURVEY PLOTTED BY

- PLAN

NOTE BOOK |} DESIGNED BY.

No

o
=3

N

i

Type "P" Cast Iron
Frame and Cover—

L~

5! - Oll (Type llAll)
5| - 6" (Type NBII)
6! - Oll (Type llCll) ‘

(;:J

ci
I

4‘/8“‘1

. ¢ Type "P" Cast Iron

‘Manhole Opening

4 - * S5 Diogondl

Bars Bottom \ |

—*%5 Bars at 512" oc.
Bothways Bottom

f
R
|

A

|
|
1
|
|
) W |
|
I
]
]

r_ﬂ__
|
_%. ! ‘g
1HL
! \
i

\12" Typ.. (Bend As Required)

PLAN
(Top Slab Reinforcing)

/—I8" Bend Typ.

I

A ~Horizontal
.',f'-‘ ‘ llBll qus

[>—"4 Bars at 12" oc.

SECTION "B-B"

"H" Varies
20'- 0" Max.

[

L.

ILLLLLLL LT IIP2IILI1 1/ S
~—q_ U

Frame and Cover

/~12" Typ. (Bend As Required)
o 12" el |
, Finish Grade

©
]

AT

_, N

, 0 -V
¥5 Bars at 5% o.c. Bothways—]:

P

7z
v
==g

312" ¢l P

= ¥4 Bars at

Manhole Rungs

4 (ncidental to 4
“t' = CL A Concrete) | {-

12" o.c.

| If:' “ .c.,l:

1] 312"l

T B

§i]~—Class A Concrete

t—See Detail "A" for added
1+| reinforcing around culvert

“\

)/Culvert

'{.':f;".f*—#‘5 Bars at 8" oc. Bothways

8~'\See Detail of Culvert Seat

- for added reinforcing

SECTION "A-A'

"H" VARIES

'HORIZONTAL
“B" BARS

5-0" Max.

#4 at 12" oc.

10'- 0" Max.

4 at 9" oc.

15 - 0" Max.

B4 at 6" oc.

20'- 0" Max.

#5 gt 6" o.c.

TYPE "A", "B", & "C" STORM DRAIN MANHOLE

2-%6 Bar— =i

#3  at 16" oc.

1

#5 Bars at 8" ac. Bothways/

N
| ) / Culvert

3-%¥6 Bars Top

Q

Bottom

12" Minimum

312" cl []

TYPICAL DETAIL OF CULVERT SEAT

I 2ll '

' 2"

S 312"l

Lara

l 2" ';

Pipe

|-

""Outer Diameter

DETAIL "A"

/4 S Diagonal Bars

FED. AID
PROJ. NO.

FED. ROAD FISCAL

pisT. No. | STATE

YEAR

SHEET
NO.

TOTAL
SHEETS

HAWAIl | HAW. \v7500/2) /98/

COFF5/

244

APPROVAL., RECOMMENDED:

ﬂjﬁ- A wgé%&

§-20- 5o

HYDRAULIC DESIGN ENGINEE

APPROVED: P
AN =2 R

R DATE

<~

20-830

ASSISTANT CHIEF, ENGINEERING

DATE

NO.

REVISION

APPROVED
BY

DATE

l. | Supersedes Sht. DH 5
approved 12-17 - 69

N-f.

S/20/80

STATE OF HAWAI .

HIGHWAYS DIVISION

Not To Scale

STANDARD DETAILS

TYPE A, B, AND C
STORM DRAIN MANHOLE

Date: August 1980

DEPARTMENT OF TRANSPORTATION

SHEET No.2 a3 OF | © SHEETS DHS




DATE.
»

QUANTITIES BY.

DRAWN BY.
CHECKED BY.

TRACED BY.

NOTE BOOK | DESIGNED BY.

ORIGINAL | SURVEY PLOTTED BY.

PLAN

No.

FED. ROAD STATE FED. AID' FISCAL | SHEET | TOTAL
DIST. NO. PROJ. NO.| YEAR NO. SHEETS
3 2" HAWAII | HAW. |M-7600(2) 1980 50 244
| - L——; q ',"A ’ - ’1 .
- | \Wall L}ine
N~
8 Ribs Spaced
E qually ,
| » " PLAN
"PLAN OF FRAME | PLAN OF FRAME
PLAN OF FRAME 30 | )
e n 27174
" 241/4" ¥ 241" . , ‘ L2l 344" L ™~ )
21/4" il ]H; .._2.‘_/4" i 1 3[4" I 23" N f_____,z 3/4" 23ﬁL 20 R '[ ?3/4 =__l '3“/17 o 3
IRZS 14" = T g , , ' ] -l
T E— l 1_* r A I %L_Tio | N " j
- e S f P
"0 | 5o l gl I ek I 8 Wrought
= ) 303/4" 43" | Z] - :g;n S?:er' oBr
> N ‘ ar
SECTION OF FRAME
SECTION OF FRAME P FRONT VIEW
. 2SN QIFZENY
0OO000O00ogon 2 [N
| e — et
—4 Holes |" Dia. P - | | ; > -
. » TOP VIEW OF COVER Wall Line—-~ -
TOP VIEW OF COVER | o
TOP VIEW OF COVER | ‘ o 36 wA P SIDE VIEW
24" i | 1 24\4" - - o ' 4 o |
Ky 3" (7 atli2 w ) " | " N = — - |
= = - T - W70 ) ,, "
sl s Fg < 3 IEZ—— . 0 e e _
—=2 - SECTION ; |
SECTION - - SECTION
4 Holes " Dia. - - ‘ | o APPROVAL RECOMMENDED:
3, ;,,)\\5‘ 7 {/\a;gdm &-19-79
- %) |9 R 15/6" . HYDRAULIC” DESIGN ENGINEER  DATE
I/2 LN : . ‘
| [ g R 3/4" ' | APPROVED: _ |
‘3“/16“" >/ " %m&r@d 2@)@/2_)(\)\» G-22-1
7 172 | B ASSISTANT CHIEF, ENGINEERING DATE
) e NO. REVISION APP%QVED DATE STATE OF HAWAII
e ~ " DEPARTMENT OF TRANSPORTATION
| l. | Supersedes Sht. DH 6 W o2 | HIGHWAYS DIVISION
| N - | | approved 12-17 - 69 STANDARD DETAILS
W OF COVER ' | | 1 |
BOTTOM VIE _ BOTTOM VIEW OF COVER | BOTTOM VI‘EW OF COVER | CATCH BASIN AND
TYPE "P" CAST IRON TYPE "B" CAST IRON TYPE "A" CAST IRON ||| VANROLE CASTINGS
FRAME AND COVER FRAME AND COVER . FRAME AND COVER | Not To Scale Date: Dec. 1977

SHEET No. 4 OF |0 SHEETS DH 6
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DATE
»
”»

DRAWN BY.
TRACED BY.

QUANTITIES BY.

CHECKED BY.

PLAN

ORIGINAL | SURVEY PLOTTED BY.

NOTE BOOK | DESIGNED BY.

No.

'-0" | - 3-0" N B 2'-113/8" ]
% 2" " " n " "
.__.1, (‘4 x3'x 12"/ 3l/2°x 172" Bars
i : coo oo l ' \ T |
?oT N
=@ ]} ] = = "=
) . 312 x 172" Bars— ol © @
< ‘ | o)
! N ™ <
\p) !
™
Wa' |11 134" ) 13/4" I/g"
‘.1 TN I_— "’1
Y : \ ; coze o3 ) Y 3
312" x 172" qusj \4"X 3"x 12"/ T
PLAN PLAN PLAN
l"' Oll - 3l- Oll y4ll
w2t . 2'- 134" i
V4" fo— " "o, V4“
See Detail —’1 312 x 172" Bar See Detail
. Below \ e,/ [ : Below
\ N N | UGS
| ﬂ SO
|3/4" 154 ]
SECTION
SECTION .
SECTION
112" clear
172" clear
FRAME |

1/4"

GRATE

61214 STEEL FRAME AND GRATES

2A

A

'; /4"x 3'x 12" 1_4\

B

[wgm]

3!_ 6"

31" 12" Bors<

(g}

' \—4"x 3" x 122" Z_/

PLAN

A

312" x 12" Bar

SECTION

FRAME

B

I [3'/2"x'/2" Borv]
. T :

_~

|

PLAN

B

134"

112" clear

SECTION

GRATE

61614 OR 4 61616 STEEL FRAME AND GRATE

DIMENSIONS

FED. ROAD STATE FED. AID | FISCAL | SHEET | TOTAL
DIST. NO. PROJ. NO.| YEAR NO. | SHEETS
HAWAII HAW. IM-7600(2] 1980 | 51 244

GENERAL NOTE

.  All welds 3/8" unless otherwise noted.

APPROVAL RECOMMENDED:

7.\ ?@&M &-/9-79
HYDRAULIC DESIGN ENGINEER DATE
APPROVED: _

Q\\Mﬁzd S N C-22-19
ASSISTANT CHIEF, ENGINEERING DATE

DH9O approved 12-17-69

NO.
TYPE BARS A B C D
clelg I 2-0" -1 112" 7y I'- 6"
61616 17 3-0" | 2-1134"| 18" 2-0"
NO. REVISION APP%@VED DATE
| | Supersedes Sht. DH8 &| i ¢ |c/zon

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

STANDARD DETAILS

61214, 61614 & 61616
STEEL FRAMES AND GRATES

Not To Scale Date: Dec. 1977

SHEET No. 5 OF /0 SHEETS DH 8
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Chamfer all exposed
edges one inch\‘

2

2- ¥ bars/ '
2

/2- #6 bars
L=3D +['-6"
ELEVATION
- g 12" o
Lol=m r

- 2l - Oll

"l_ OII
1%

..{
I
| Pipe Culvert

_1

M v Be

a. .
N D
PRI

7 s

Culvert shall be
neatly cut flush
with this face.

SECTION

or CRM

_ r;}\_,_/CIass B Concrete

DATE.

QUANTITIES BY.

DRAWN BY.
] CHECKED BY.

TRACED BY.
NOTE BOOK |} DESIGNED BY.

PLAN

ORIGINAL } SURVEY PLOTTED BY

No

CONCRETE OR CRM HEADWALL

DATA FOR CONC. HDWL. DATA FOR CRM HDWL.
D B L H D B H
|8u lu _ 6" 61__ Ou 4|__ 6" ' 8" Iu _ 9n 6'- Ol 41__ 6"
24u 'u _ 6" 7|_ 6"‘ 5:_ Ou 24u 2;__ Ou 7'- 6' 51__ Ou
30" 21__ Ou 9| _ Ou 5| _6u 30" 2'_ 3" 9'_ Ol 5‘ - 6"
36" 21_ Ou |O|_ 6" 61_ Ou 36" 2"‘6" Ol_ 6: 6|_ Ou
42u 2|__ 6u |2|_ Ou 6"' 6" ,
48" 2| _ 6" |3|_ 6" 7:_ On

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

HAWAII HAW. IM-7600(2)| 1980 52 244

APPROVAL RECOMMENDED:

n ?ﬂ;g&m 6-19-27
HYDRAULIC DESIGN ENGINEER DATE
APPROVED:

) |
2\\ (MM;Z«:J\-&QM <-02-19
ASSISTANT CHIEF, ENGINEERING DATE

NO. REVISION APPROVED| paTE STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
l. | Supersedes Sht. DH |0 H-T . |elezhs HIGHWAYS DIVISION

approved 12-17-69

STANDARD DETAIL

| CONCRETE OR CEMENT
IRUBBLE MASONRY HEADWALLS

Not To Scale Date: June 1979
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* Unless otherwise
shown on plans

B

123 D
¥
Ol
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Ol
o

PLAN

. D+4"for CMP Culv't,

10" Min. for CM.P Culvert. Sutside dia of Dipe
Pipe wall thickness + 8" f(')"rs::\,% ';0'0 PP
for R.C.P — T
[
e ,
| |
fa | |
| |
S | |
| |
— i i
l J

FRONT ELEVATION

INLET STRUCTURE

FED.ROAD | .. - | FED.AID | FISCAL | SHEET | TOTAL
DIST. NO. PROJ.NO.| YEAR | NO. | SHEETS
HAWAII | HAW. (M-7600(2) 1980 | 53 | 244
34" g x 6" Anchor Bolts
at 16"« o.c. for CM.P #4 Bars at 12"
culvert. _ | \ |
r9 N\ Y
b o ] 1
4 Bars at 12 for D up to 12 “T
| F1 ¥5 Bars at 12" for D over 12 W1
# ’ See Section A-A for
-4 Bars at Y S . |
I . ) 12" Bothwavs — 1 additional reinforcing I
8 for D=72" or less g | (additional bars to L]
0" for D=84 to 120 extend D/2 above slab) =1
12" for D= 132" or more [ . | _
\ T v
Dn 2 '1-{
“ .
8 WING WALL 10" TO 12" WING WALLS
—X- SECTION B-B TYPICAL WING WALL REINFORCING
For Muh‘iple Pipe
Installations: Use | D/2
Dimensions as shown ) E . )‘
plus clear spacings Add bar between
and outside diameters. basic reinforcing
| (See Table) ——
Raked surface construction ™
joint through wing walls and
headwall - :
-8' for D=72"0r less_ CULVERT DIA. | ADD BAR| E
‘~ |0 for D=84 10120 (INCHES) SIZE _ [(FEET)
Q 12" for D=132"or more %
a " 10 8 4 3
r a r . #
o g 120 4 S
_ c| 4 Stirrups R APRRR DG PRI 24 #5 S
|2|l 'S ,
=§ at VA ¢ \#4 Bars at | #
Q & ) .' 12" Bothways ‘Provide 5" min. 180 7 |
™ 4 at 12—t | | depth below
=%~—Class A concrete pipe.
) APPROVAL RECOMMENDED:
LA Concrete Field bend slab
1o Fletg bend s ADDITIONAL REINFORCING A s
APPROVED: _
QS\\SW ;Zal &'QJL\LVR Q,-Q:]'z_-‘rﬁ
| ISTANT CHIEF, ENGINEERING DATE
SECTION A-A A
| NO. REVISION AP P%%VED DATE STATE OF HAWAII
' DEPARTMENT OF TRANSPORTATION
l. Supersegelsz S|h?'f D6H9|3 Wer |2t | HIGHWAYS DIVISION
| | | dapprove STANDARD DETAILS
FOR CULVERT SIZES 42 IN. TO 180 IN. DIAMETER |
~ INLET STRUCTURES
Not To Scale Date: Dec. 1977

SHEET No. 7 OF |0 SHEETS DH 13
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DATE

QUANTITIES BY.

DRAWN BY.
]} CHECKED BY.

TRACED BY.
NOTE BOOK| DESIGNED BY

PLAN

ORIGINAL | SURVEY PLOTTED BY

No.

Construct PC.C. , : ' . | FED. ROAD FED. AID | FISCAL | SHEET | TOTAL

n . N >
Cutoff Wall _ | | IZ Conneng( Section available for all pisT. NO. | STATE | pros. NO.| YEAR | NO. | SHEETs
\ ml Di S sizes. This is the only connection T oawan 1 oaw
’ o1d. or Span, available for 64'x 43" thru 83" x 57" © [M7600(2) 1980 | 54 | 244

pipe - arch.

GENERAL NOTES

|. All 3pc. bodies to have O.09" 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 34" galvanized
rivets or bolts.

2. Reinforced edges to be supplemented with galvanized |
stiffener angles for the 60" thru 84" round, 77"x 52" and

PLAN m 83" x 57" pipe - arch sizes. The angles will be 2"x 2"x 14’
¢ ¢ " n n n n 1]
: : END VIEW o for the 60 thru 72 round, 77 x 52 and 83 x 57 pipe-
gongue eng on mlelf section , Threaded ROd”\\ . Rod Hold arch sizes and 22" x 212" x 14" for 78" and 84" round.
roove end on outlet section *C dimension shall be as desired by : od Rolaer The angles to be attached by 3/8" galvanized nuts and
. C % D manufacturer and will be paid for Dia. or Rise u bolts.
- - at the price paid for c¢ ipe.
T S/Op P p oncrete pipe | 3. Angle reinforcement will be placed under the center panel
R AR AR A e ’ ‘ N " L " u . _ .
MINIMUM DIMENSIONS . Z / 7/ g _ : . seams on the 77 x 52" and 83 x 57 pipe - arch sizes.
— I;’)l:'-;\E A B lcx| D £ SLOPE CONNECTIONS WITH %’Lf;_*__?_k_i_q__ |___1_!t: 1 | 4. Galvanized toe plate to be available as an accessory
3" U | | | T T S e e S i when specified.
il e Il . T ANNULAR CORRUGATIONS 127 Toe piate | 1w | o et
e e e T ] ! s 0 0 U O - — /l, - b e e ] - 5. End of pipe to be finished with annular corrugations to
A [ . 9" 2'/? 2"3 3-0 2 » W min. ,! conform to flared end section so that no leakage results
Limit of payment for pipe il 24 | Ol/2 3 3-7142" 4 -0" § Toe Plate shall be securely attached from the connection. Other designs may be used with
structure excavation and 8" | 30"[I'-0"| 312" 4-6"[5-0"| L _* to the skirt , approval of the Engineer.
structure backfill——— . F 36 |I'-3"] 4" 5-3"[6-0" . . . .
S . S ELEVATION | | 6. Contractor has the option of using either Type A or B
Structure excavation and 22“ '2:(9)" 45'{? 2:*2:?:‘6:' — "Precast Concrete Flared End Section".
structure backfill included - - -0"| -«
in price paid for fla::':d 54" |2'-3"| 512" 55|76 | /Finished Earth Slope as Required
SECTION X-X | | | %%% |
PRECAST CONCRETE FLARED END SECTION TYPE A | W
, ‘ |
m| Skirt
3 Limit of payment for pipe structure /
Y . ’ | Y gg?gft;u% ﬁC.C. excavation and structure backfill 3 A
. — = a , " =
| lr_ } Structure excavation and Bt ]
Lo |l ) | ‘ <_ structure backfill included / (Toe Plgte if required
18 T j L in price paid for flared by Special Provisions.
!—- ] end section NO. REVISION APPFé$VED DATE
’ | . | ‘ l. | Replaces Sht. DH 14
PLAN of : | | '
—Tongue end on inlet section | | END VIEW CIRCULAR PIPES ‘ | PIPE - ARCHES
Groove end on outlet section DIMENSIONS -INCHES INCHES DIMENSIONS-INCHES
C % %C dimension shall be as desired by P I THICKNESS A [B TH [ L [ W | INCHES I1pickNess[A B [H [ L [ W
: ‘ . — : + + +
A D manufacturer and will be paid for ’ * [MAX. '.t V2| 2= SPAN RlSE. T 12 MAX 2 e gg
{D ’ S ~at the price paid for concrete pipe. 12"| 0.064" |6 |6 |6 |21]|24 21 | 15| 0064 | 7 |10]6 |23
T ’ '9pe | 15| 0064" |7 |8 |6 |26]|30 24 | 18 o.g::n g :i 2 2523 2:
| 8" 0.064" 8 [10] 6 |3I[36 28 | 20 0. _ | APPROVAL RECOMMENDED:
3" [ SEE MINIMUM DIMENSIONS " 0.06411 9 |2 6 36 | 42 35 24 0'079: 10| 16 6 39 | 60 | (/\ O@,{dm oy 75
I <[’ DIA. A B |C*¥ | D E |SLOPE 24"| 0.064" (10|13 |6 |4l |48 42 | 29 0079 12 |18 | 8 | 46 gg HYDRAULIC DESIGN ENGINEER DATE
S AL 8 il ?'L"'?'".':“:J‘S"‘:'"""!"‘:“:‘Q’\'”;‘.‘{;Eﬁi{.’é 1 n n " ) 0 P " " “ 49 33 0.1 02" 13 | 21 9 53 '
e 12 | 4 |13 -10" | 2'-0 301 0079 1121618 151 .57 57 | 38 | 0.102" |18 |26 |12 63|90 APPROVED: P |
Limit of payment for el e o T 5 e 6’| 0079" [14]1919 [60]|72 102, 116 26 112 5358 Qe N S ) S
pipe structure excavation - 24" | o' | 212" 3.6 14-0"] = 42"| 0.109" [16]22]|1l |[69]|84 64 | 45 | 0102 ASSISTANT CHIEF, ENGINEERING DATE
and structure backfill— 30 | -0 3 4-55-0" L 48" | 0.1 09" |18 |27 |12 | 7890 71 | 47 0.1 02" 18 |33 | 12|77 |ll4
. 36 | -3 | 334 5-2" | 6-0" . 54" 0.1 09" I8 |30 | 12| 841102 77 52 0.1 02" I8 |36 | 12| 77 {126 Q DEPARTMEﬁ;Ach;gzmgPORTATION
Structure excavation and 25 1-9' | 334 T3 Tee] 60"| 0.109" |[I18]|33]|12|87]ll4 83 | 57 | 0102 |1839]12]77]I38 IGHWAYS DVISION
structure backfill included 28" |2-0"| 2" 6-0l7-0" - 66'| 0.109" [I18|36|12|87 120 | | | .
in price paid for flared o =0 T o v 72" | oro9o"” 18|39 1287|126 ) STANDARD DETAILS
end section. (54 [2-3 | 458 26 16-10 78" | 0.1 09" |18 [42]12]87]I32
SE | 84| 0.109" |I8|45]|12]87]138 | | FLARED END SECTION
PRECAST CONCRE ~ VERTS FOR CULVERTS
,RETE FLARED END SECTION TYPE B FLARED END SECTIONS FOR C.MP CUL ot To Seate Cere dune 197

SHEET No. & OF 10 SHEETS DH 14
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/
\

A4—
\\__/
B . B
I | T
) < ’
\ .
8" for D=72" or less
10"for D=84"t0 120"
12" for D=132"or more
)
S
Openings at
/%—O o.C.
. - |
L | 43
£ " 3
= .
)
Ag—t
D/3 D D/3
PLAN
Ié)u|l:,/‘é?'tfor CMF ~ D+4"for CMP Culv't |
Pipe wall thickness | Outside dia. of pipe
+ 8" for R.C.P.—l for RCP

g::
AN
§;E§ g
HERGES
SEEASH
3 |8
2% |
255 )

FRONT ELEVATION

For Multiple Pipe

Use Dimensions as shown plus
clear spacings and outside diameters.

D/2

Raked surface construcﬁon
joint through wing walls

and headwalls.\

34" g x 6" Anchor Bolts
at I' 6" oc. for CMP

Installations:

(CUlvert

A P N O - e .

’ . & \- 04 e AN .
— T

! . v . g .

il o W >

. ! ' 2 S -

. ., 0 o,

N .

SECTION B-B

~-8" for D=72"0or less
10" for D=84"to 120"
12" for D=132"or more

E

8" Min.

Add bar between
basic reinforcing
(See Table)

D/|2]

©
a

2'- 0" Min.

PR

e X I F e D g
. b R DO~

& I7d 2 .

4 Y ‘e 'z A
g D, 2 T "'3
- -

L

2", DEX

.
| ey
Do, ' vhn,

e moe

1it4 S]‘irrups
at 12’

¥4 at 12" P/

Hq Bars at
12" Bothways

=2~ Class A Concrete

12" Max.

Provide 5" min. depth
below concrete pipe.

Field bend slab rein-
forcing if required.

SECTION A-A

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

FED. ROAD | o, | FED. AID | FISCAL | SHEET | TOTAL
DIST. NO. PROJ.NO.| YEAR | NO. | SHEETS
HAWAII | HAW. M-7600(2) 1980 | 55 244
§4 Bars at 12" for D up to 12'
5 Bars at 12" for D over 12
See Section A-A for
additional reinforcing
S (additional bars to
B extend D2 above slab)
T3 |
#% Bars at N fe
2 Bothwoys\__,_ﬁa:n; *4 Bars at 12"—f=t
:11 — .=° .
{6 RSN, | sl
8" WING WALL 10" TO 12" WING WALLS
TYPICAL WING WALL REINFORCING
%
\\\
T
o CULVERT DIA. | ADD BAR E
£ (INCHES) SIZE |(FEET)
5 108 #q 3
5 120 *a 5
3 144 *5 8
a 180 *7 I
1 APPROVAL RECOMMENDED:
: ~ 71 @&M C-47-77
ADDIT'ONAL RE'NFORC'NG HYDRAULIC DESIGN ENGINEER DATE
APPROVED: _
Q&&M 2&)\& Y <-22-1%
ASSISTANT CHIEF, ENGINEERING DATE
NO. REVISION APP%C%VED DATE STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
l. | Supersedes Sht. DH IS Wt lelezhy HIGHWAYS DIVISION
approved 12-17- 69 R
PP STANDARD DETAILS
OUTLET STRUCTURE
D'AMETER Not To Scale Date: Dec. 1977
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- 36'-0"  (Dimension increases with grade) (See General Notes) -
) (6 -Equal Bays)
B 6! - QII ) 6." OH 6' - Oll . 6' - Oll . 6. - Oll . 6! — O"
L 12'-0" Transition to meet
Typical Roadwo¥ Section |
© + © . ©
'/Edge of Shoulder
%onﬁnue_ Guard Rail and Guard Rail with .Flare Typical Shoulder Slope
® nchor into Cut Section Approach end [5:I | o
2l 5 | Trailing end 10:| ~ | /f_ Bituminous Gutter
| , - . v -
230 E 1 I I g
o - 1 1 &
‘ ©
| J [ T
‘ J | | 89"
§ /Edge» of Asphalt Concrete : | Q2> | |
52 ] o~ —_—
ke Gutter Line _ \\~ | Toe of Slope
c e T
o \
U - \
| - ( @ Edge of outlet
— to conform to
| & . \ finish grade
PLAN '
" L . . rRound Invert of A " " o )
Edge of 4 -0 %:2 -0 Spillway. Inlet Edge of .. 4-0 .26 5
Shoulder | o SO Shoulder — |
| | 4 v
—_—1 : -

2 172" AC. Mix No. X

-,

4" Class B Concrete

4" Aggregate Base

or Shotcrete with 6 x6" 4"Class B Concrete or Shotcrete with

1010 Wire Mesh Reinforcement 2-Adgregate Base

6'x6" 10/10 Wire Mesh Reinforcement Typical Roadway  Slope

FED. ROAD | cryye | FED. AID | FISCAL | SHEET | TOTAL
DIST. NO. PROJ. NO. | YEAR NO. SHEETS
HAWAII HAW. [M-7600¢2)| 1980 56 244

GENERAL NOTES

If the average grade of pavement for the length from

Section A-A to Section G-G exceeds 2 %, this
length shall be increased in increments of 6' for
each |% increase in average grade of pavement

in excess of 2%.

__DATE

SURVEY PLOTTED BY.

DRAWN BY.
TRACED BY.

NOTE BOOK | DESIGNED BY.

QUANTITIES BY.
CHECKED BY.

PLAN

ORIGINAL

No.

SECTION A-A SECTION D-D Section Varies
4|_ ON s 2!_ 8“ Il-ali Jl - 5!!
7" Edge of [ an -
Edge of . [° = Shoulder 7T
Edge of 4|_0u o' _ " Shoulder —~
Shoulder — Gutter Line—

~ 22"A.C. Mix No. X i
peftn e B ' a"p ate B 4"Class B Concrete or Shotcrete
“\4"Class B Concrete or ggregate Base with 6'x6" 19710 Wire Mesh Reinforcement

Wire Mesh Reinforcement - =
Edge of . 5l- 3" . 2I- 3" :'l.A3ll
Shoulder —T

Shotcrete with 6'x6" 1910 | SECTION E-E

SECTION B-B

4'_0" . 2|_3H .

Gutter LineN{HU]. /Slope Varies | 5
@

21/2"A.C. Mix No.XZ

|"'6"

' .

4"Aggregate Base

7N 4"Class B Concrete or

Shotcrete with 6"x6" Y10
Wire Mesh Reinforcement

SECTION G-G

Edge of D o
Shoulder — ! v 6:\ /Varies . \)o( -0 Ny
\10(\6‘5 “ I b ={r 6_\:? ’ — »
~ | i By | 2| |-ave S oY AR
\l._ou 2 /2 AC Mix NOI R ) T""' | 45 ] . ’-
2V2'A.C. Mix No.Z ' 4"Aggregate Base | - | FEEHS e T

4"Class B _Concrete or 4"Class B Concrete or Shotcrete

with 6"x6" 100 Wire Mesh Reinforcement:

Shotcrete with 6"x6" I/io | |
SECTION F-F

Wire Mesh Reinforcement

SECTION C-C

4" Class B Concrete or Shotcrete

with 6'x6" 10/j0 Wire Mesh Reinforcement|

SECTION H-H

REVISION APPF;QVED DATE
Round invert of spillway R Glaz /11
inlet.
APPROVALCF;ECOMMENDED:
A )
Ty /03 -T7¢
HYDRAULIC DESIGN ENGINEER DATE
APPROVED:
Hudedo = “’f)\aﬂ{aa&ﬂw 10-14-T6
ASSISTANT CHIEF, ENGINEERING DATE

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

STANDARD DETAILS
CONCRETE SPILLWAY INLET

Scale: /2" =1'-Q" Date:October, 1976
SEET No. |0 OF /0 SHEETS DH20
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