/4" ALUM. PLATE

10//

2// ‘ I
‘ . 2//
o o
N N
T ‘ T
N N

EPOXY SEA
BEHIND PLAT
& AROUND TUB

%6 /1 < 3//

ANCHOR BOLTS\\\\\\\\

LEAVE TOP END OPEN
FOR DEBRIS CLEANOUT

40 % 23”4////////X’/

DRAIN EXTENSION

/>'" X 1" ANGLE BRACE
WELDED TO DRAINJ//////,*

& ANCHORED TO BEAM
W/ BOL T.

/|
I

—

12//

1"-10"

/ CURB

e e

/
/— 1" MIN. /

— — —
_—.—————'
— —

— — —
— — —
— — — — —
— — — ———
— — —
— — —
— — —

EXIST. 47 X 8"
FORMED DRAIN

EXIST. & PROP.
DECK SURF.

—_———— e ————————————

PRECAST
DECK BEAMS

6//

DECK DRAIN EXTENSIONS




1'/4" OR 1Y/," DIA. STEEL HANDRAIL
(STYLE & MANUFACTURER TO BE
DETERMINED BY ENGINEER & CONTRACTOR)

1/ DIA. STEEL HANDRAIL

TOP OF CONC.

MIN. 4’
MAX. 7I//////_::] T
J USE ANCHOR RODS TO I [ — —
ARRACH TO CONCRETE STEPS S O LA 7 BT S A
%0 E R T ¢ T L R
: / EERERUERRS (7 B g
' R v 1 / v
CONCRETE STEPS - ~ AR - e
a1 Y AvARE
v I ] .
| Y ||._'.'
Y o AA 0 R
4 v\
HANDRAIL FOR CONCRETE STEPS e \CONC. STEPS OR
¥, DIA. GALV. STEEL ANCHOR .
ROD THREADED AT BOTH ENDS
WITH HEAVY HEX NUT WASHER &
TWO HEX NUTS
12" MIN.
ANCHOR ROD DETAIL
(INCLUDED IN THE COST OF HAND OR SAFETY RAIL)
{ 12" MIN.
A
— N\
><u }
<
=
: -/
N A
! ~_ =
=
~_ N
/ v
EXTENSION AT BOTTOM OF RUN DETAIL

NOTES:

STAIRWAYS SHALL HAVE CONTINUOUS HANDRAILS BOTH
SIDES OF ALL STAIRS.

THE INSIDE HANDRAIL ON SWITCHBACK OR DOGLEG STAIRS
SHALL ALWAY BE CONTINUOUS.

GRIPPING SURFACES SHALL BE UNINTERRUPTED BY NEWEL
POSTS, OTHER CONSTRUCTION ELEMENTS, OR OBSTRUCTIONS.

ENDS OF HANDRAIL SHALL BE EITHER ROUNDED OR RETURNED
SMOOTHLY TO FLOOR, WALL, OR POST.

HAND & SAFETY RAILS SHALL NOT ROTATE WITHIN THEIR FITTINGS.

THE CLEAR SPACES BETWEEN HANDRAILS AND ANY WALL SHALL BE 1%,

HANDRAIL SHALL CONFORM TO SECTION 509 WITH THE EXCEPTION
THAT ALL PIPE AND CONNECTIONS SHALL BE WELDED GALVANIZED
OR ALUMINUM ACCORDING TO ARTICLE 1006.27, 1006.30, OR 1006.34.

THE DIAMETER OF THE GRIPPING SURFACE OF THE HANDRAIL SHALL
BE 14" TO 15"

THIS WORK SHALL BE PAID FOR AT THE CONTRACT UNIT PRICE PER
FOOT FOR PIPE HANDRAIL.

PIPE HANDRAILS

FOR STEPS

T

EXTENSION AT TOP OF RUN DETAIL

1// 1//

- |, @ — % |-

— 1 x 1/, SLOTTED HOLE FOR
7 ¥4 DIA. GALV. STEEL ANCHOR

+
* @ ROD (SEE DETAIL)
O b
=

*

— POST 15 DIA. GALV. EXTRA
STRONG STEEL PIPE

/4" GALV. STEEL BASE PLATE

POST CASE PLATE DETAIL
(INCLUDED IN THE COST OF HAND OR SAFETY RAIL)

509-1




— -
= BUILD TOP OF HEADWALL h
< PARALLEL TO GRADE LINE { " | c
N < o l e h LY o P doNT
hBARS @ * CTS, h4“\§\ S i~ [ | o [ t. W
(BACK) . h e | .a 12" CL a1 o 2 '8
ny BARS @ CTS, 153 [ o i A Sk | E— \
(FRONT) B e varrey Fae e N ' « H—v X ‘
UGS PO IR -3 v B a5 ) miete | —=3-" ‘ _: C) . P
- T T T | T ey [ . A% »r
; el 2 i aol il 3| e ||l
v BARS @ “ CTS. | - 3 ¢ DRAINS | | ' Y A? 'T STRPY [
d | EACH WALL) $le =g [ #8'-0" CTS. | | _ CONSTRUCTION ! ! = "! T
- © u | (T )
’ ® C, | ¢ k - IKL’OINT 0 Y ¢ G e — JOINT
. s | |
: ! : | = I . T_O
a @¢ | I :_Zéj——ELEV. 3 2
o|l~ Z P T = e ‘e ‘oo "o I'e| | ] A ——-d_. Y U [ N
N ELEV. e : e -.’_T_::: : ==3° | * |
235 ikl 2 ey | | i SECTION THRU BARREL
o o R "1 ' ! S
.::Q ” ‘@\D ar AT h4 l ! : SID
. . £2'-0" CTS. | "
DNl | |
Y f:rk\\\\ | |
7 d BARS | | !
- % vi BARS | | 8" B _
EACH WING
HALF LONG SECTION HALF ELEVATION i
L __C * L
L BAR aj
‘ ¢ N7 (\4) \ >
“v_l' ;A% %
WA I
] <!
. . = o
N =y STA. 5'-0 — he
. :(L." Vi i . | BACK - A
. — v BAR (EACH CORNER) . i , 6
h3s & hg 1/, CL i — (2" |-—
) ( |
\(J\/ s R EPTEE] I Sp—— ! —— = 0 L /
W A e e G = o == 2 14 |l BARS h3 & hg
. 1 ! —_ —L <35 |
h BELOW BARREL 4 | ] ] ! ) Ve U TSI
CUT TO FIT a1 BARS @ T CT5. ! SIS °13 aold ~ 2-* h BARS TOP
| — | — . — |- < -
. . ROTTOM OF TOP SLAB | > S Y E 2 OF HEADWALL
=3 | ! | o o % FLOW {-ge
&2 | | i ol of® 8|z -~
o |“ I e B _ 1o I R 14 I TS V%) LCL)l__ o I 1l . _
R B . 0 glog® 8 e A
NN <_L<_<_;%<018ARS @ " CTs. | 23 25 vlF A
| TOP OF BOTTOM SLAB ! | - flm = ’ VIR .
" | i 8w e 2|2 N 3
B | | | iz 'J% cyk'j \__ ¥ DRIP N
| = <
I : X — - e 3 e ety - oI T~ ;—jjl—ﬂ_:'—— —————— FROXS- NOTCH
i Y N o ! === —
] ' | o ~ SECTION THRU HEADWALL 1
| (UP STREAM END ONLY)
11/4 CL . . BAR d
: ~ -~ -
s ‘ y
% SHOWING REINFORCEMENT SHOWING OUTLINES
(N GENERAL NOTES
Y PLAN
” — DESIGN STRESSES \\\(// CLASS SI CONCRETE SHALL BE USED THROUGHOUT.
Q-
9% fy=60,000 p.s.I. EXPOSED EDGES SHALL BE BEVELED %"
f'c= 3,500 p.s.l. FOR BACKFILLING AND EMBANKMENTS SEE STANDARD SPECIFICATIONS.
LOADING HS 20-44 & ALT.

ONSTRUCTION

© CONSTRUCTION

©- ©
6II io _$_
o
& &
SIDEWALLS . . . ... e “ CTS.
TOP & BOTTOM . . e “ CTS.

EXPANSION BOLT LOCATION

NOTE:

EPANSION BOLTS SHALL CONSIST OF SELF

DRILLING EXPANSION SHIELD AND ¥ DIAMETER

HOOKED BOLTS.

MINIMUM OF 9 INTO NEW CONCRETE.

MINIMUM CERTIFIED PROOF LOAD =

BILL OF MATERIALS

HOOKED BOLTS SHALL EXTEND A

4,080 LBS.

NUMBER SIZE

LENGTH

CONCRETE BOX CULVERTS

CU. YDS.

REINFORCEMENT BARS

LBS.

EXPANSION BOLTS

EACH

AT LEAST SIX FEET OF BARREL SHALL BE POURED MONOLITHICALLY WITH WINGWALLS.

TILT HOOK OF aj BARS, IF NECESSARY, TO OBTAIN 15" MINIMUM CLEARANCE AT TOP OF HOOK.
REINFORCEMENT BARS SHALL CONFORM TO THE REQUIREMENTS OF AASHTO M-31, M-42, ORM-53, GRADE 60.
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GENERAL NOTES
—_— 12” [———— LQ; - ll/ I CL
] 2
ﬁgNCCRET)EI,',“ALICL)sG(F@LAT _ R=6" X CLASS SI CONCRETE SHALL BE USED THROUGHOUT.
12;’ VI—:R;TICAL gt ‘.’-'..'_/_ L EXPOSED EDGES SHALL BE BEVELED ¥,".
: . [T vi- vs BARS FOR BACKFILLING AND EMBANKMENTS SEE STANDARD SPECIFICATIONS.
________ AL ! hs or hg BARS REINFORCEMENT BARS SHALL CONFORM TO THE REQUIREMENTS OF AASHTO M-31, M-43, OR M-53, GRADE 60.
N - / i NONMETALLIC WATER SEAL USED IN WINGWALL JOINTS SHALL EXTEND FROM THE TOP OF THE FOOTING
o N ¥4 DRIP b} — 1 - h3 or hg .
%" CHAMFER . 4 ({ TO WITHIN 67 OF THE TOP OF THE HEADWALL.
) S NOTCH ; —— w or w BARS INDICATED THUS 12x4-*5 ECT. INDICATES 12 LINES OF BARS WITH 4 LENGTHS PER LINE.
CONSTR. 1 —
JOINT FILLER (UP STREAM END ONLY) L 3 . _FLOW
Iy, ‘o‘z LINE
6’ HOLLOW BULB TYPE :
NONMETALLIC WATER SEAL : T T G ]
1", cL | YT f.v. T - —®®.\| =
—> 4= Lt & \. . e A '
A! ° ‘ s
CORNER DETAIL | H+—v - ve® |5
-1z 15 CL "
o>
1 - h3 OR '_;gr ‘
1 - hg BAR * !
NOTE: 1" ’_ 1"
a BARS IN SKEW PORTION OF SLAB SHALL —— — -
BE ORDERED FULL LENGTH & CUT TO FIT. .
BALANCE OF BAR TO BE USED IN OPPOSITE —~ -

END OF CULVERT.

SECTION "A-A"

1 - h3 BAR
#h3 A
(BOTTOM) //////

SHADED AREAS TO BE REMOVED:
PORTIONS OF WINGWALL DOWN

TO FLOW LINE
SHADED AREAS TO BE REMOVED: OF EXISTING BOX CULVERT. A
HEADWALL, TOP SLAB & PORTIONS OF EST. CONC. REM. = CU. YDS.
WINGWALL DOWN TO BOTTOM OF —
- = 7 BARS TOP SLAB

(FAN) EST. CONC. REM. = CU. YDS. .
©
a iSH p ‘\ +l
"8 ,dégs!i‘
S N L= - RS
,.oq\\ “.°°\=‘ IR ~ ] — j é?fé;gggiééiiﬁ// ‘“?ﬁﬁﬁﬁ' *
%
A

: . —— = = N L 22 A _
i K \ /// % sh !
y Y 7/ 5|2 52 Ole
- * hy{ BARS IN 4 1 __01 BARS © b // 2| > 2| > kv
11 — x|, /, BOTTOM OF TOP SLAB . = N
TOP OF BOTTOM SLAB oY ¥, o3 ol S o3 A
|_
N A/ - - oy BARS e " CTS. | a5 ol mg
N - B
"N 17 TOP OF BOTTOM SLAB l %|o <| 2 % o 2 N0 BARS
e )4 - a2 BARS @ " CTS. i EE =3 e IN TOP OF HEADWALL
BOTTOM OF BOTTOM SLAB . .o L= g 2 - * h{{ BARS IN
' - * a3 BARS g - ” CTS | |7 | & | BOTTOM OF HEADWALL
e | A Y
TOP OF TOP SLAB \ %%% |
° a ° 0 S . . A \ o- o N o ‘;:A'OAOAOJ»Z /‘ ; /_’__'__- 0 X\ - . - -"--—"""-""="-"-"-"-"-"—-"-——-—-"=-"-F"=-""—"”"——"-——--——
— < - . R
L WY SRR |
&R |
& |
1 - *_hg BAR |
(BOTTOM) |
i i3II A
I
| \/
I
I
| DESIGN STRESSES
| fy = 60,000 P.S.L
> | - fc' = 3,500 P.S.I
| MAX SOIL PRESSURE UNDER
| FOOTING = 2,065 P.S.F.
~ i LOADING HS20-44
I

PLAN 540-2A




| CROWN ELEV.
|
LONG WING  -* vi- vgE) BARS @ " CTS. | | -
SHORT WING  -* vi- vg(E) BARS @ * CTS. |
|
|
TOP SLAB EXIST. LONGITUDINAL |
< OR REINF. TO BE CLEANED, |
——— | ! e STRAIGHTENED & PLACED i 1IN
S1 IN NEW SLAB. i e
~ * hyoR ) i ELEV. TT“\“
n4BARS /r'10$ i % =,
03}*% a4 —h i i i
0 B R 1 ¢
EORARE I B S ) T I BT Wi > ! ________ _1 _______________ _ v
e ' —_ hit ﬁ‘g ! b
== _ " Clz| |
- |D_: - # v BARS @ _ CTS. (LONG WALLL s | = | ::::’ 3 ¢ DRAINS @
a5 o || | RS
. ot LKL
Sy /o ELEV. ELEV. 28 o TR
O 5 hif~ 5 _;Ol:l i ':?—{ ELEV. \
A ﬁthIEJJ;J;S 8 - e_. oo 9 £ =71 | S Sttt X
hll i :f\‘.°<\~_'.*'."‘:~‘<1"‘( “J\_‘Qv':' ¥ oel o AT s = ! EJ #
ol e e e e ]
PR, o‘ ‘ “flo e |
e | s [—d o) o2 | leb £ ;
m n<:l BN . Vi A # mco * o
< ™ ‘/v/ 71— c o
Cle T2 cL hy
¢ |y =~ 0 ol =
f S T 1 - % a, BAR r 1 1
— S —
HALF LONG SECTION HALF ELEVATION
DIMENSIONS AT RT. /'S TO ¢ ROADWAY
TILT HOOK OF aj —~ -
¢ LA BARS IF NECESSARY
” b; FOR 1!/ MIN CL
_$_ o _$_
Y. EXPANSION CONSTRUCTION
4 I JOINT
qyg///BOLTS o I
sﬂi X3
o D)
@ © - B
1 '
SIDEWALLS e ‘" CTS. of | 3 | A L7 S BAR 3
TOP & BOTTOM e  CTS. dl hy oy - 1
7 (Q\] .
! f' —— | & o CONSTRUCTION
EXPANSION BOLT LOCATION v M= o~
|

¢ ROADWAY

NOTE:

EXPANSION BOLTS SHALL CONSIST OF SELF

DRILL EXPANSION SHIELDS AND ¥, DIAMETER

HOOKED BOLTS.

MINIMUM OF 9 INTO NEW CONCRETE.
MINIMUM CERTIFIED PROOF LOAD = 4,080 LBS.

HOOKED BOLTS SHALL EXTEND A

SECTION

2" CL

|

THRU BARREL

/
/
/
/
/
/|

BAR CUTTING DIAGRAM

BARS h & hi

1'-1/5"

7}
N 2~
BAR s
(DOWNSTREAM)

17-9”

21_911

BAR d

®
&
BAR z
911
ES SAL,/ &
" &
X L1
4/
— - /2 \R=4'/2”
BAR s
(UPSTREAM)

BILL OF MATERIAL

BAR | NO. | SIZE

LENGTH

ai

az #

h10 *6

\

VI(E)

Vv 2(E)

vV 3(E)

VAE)

VE(E)

Ve(E)

v T7(E)

VB(E)

w #5

wi #5

V4

CONCRETE
BOX CULVERTS

CU. YD.

REINFORCEMENT BARS

LBS.

REIN. BARS (EPOXY CTD.)

LBS.

CONCRETE REMOVAL

CU. YD.

EXPANSION BOLTS

EACH

540-2B




(BACK)

- % hz @ " CTS. SHORT WING - - {1 ge
- * hye@ 7 CTS. LONG WING o <—>‘
— ) B SEE—
(FRONT) % BUILD TOP OF HEADWALL )
- % hze@ " CTS. SHORT WING = PARALLEL TO GRADE LINE L Fh -
— % h7e  CTS. LONG WING & N | CONSTRUCTION
.d?-l T~ ‘ I\ i s f.l\r\'\ .‘b'd. "' .'Q*' §‘. ;_% /JOINT (:3_’
| i T\_-_ o | .'_ L
i l A A g | 15 CL T—(31 o 2 Y ._ ™
| 1) ‘ | A Vv i\‘\' §
B s [t = @ = b 1
\ v —» .
| ohs2 | h2 1.
. R :
| o= : Bl of | = -4_1'/2” CL BAR d
. v BARS @ " CTS. i " 3 @ DRAINS | | . ! 9l ny TR r
Z O 7 Y (EACH WALL) PENIRS —< | + 8'-0" CTS. | ) s ‘ | N :
= = | ol L. | T-CONSTRUCTION JOINT ] j o CONSTRUCTION
= A O © | Y \ {. - |:\ O f [ax o t Af D JOINT 9
23 i \ | S f | t 9"
v qq o | J | ELEV. N a |
Y% i ? 1 I ! S -~ _ -44 © 2 A
5O ELEV. — 7? ﬁ - tv'.. ~q|_'. 'Cij.:“ ~.A..»._ .:i .’f%:—:— ! —— > ‘ f : 3 I &\\
NN R L S | |
Ng Homlil=—2 L Zl i | T : SECTION THRU BARREL /)\
QJoo(Q:o > Ny 2 i | ? >/ v/ Y
c C a2 . | 3 K/ /\\ 700
# % v % ! | ! \> \
- : | | R LA 2" R=41/,"
v v d BARS | | Y ' ' » (:9 BAR 81
1-#40, BAR 5| ¢ |
g e | g 5 B _ & & (DOWNS TREAM) BAR s
SEE PLAN VIEW UPSTREAM)
¥, EXPANSION
BOLTS |
HALF LONG SECTION HALF ELEVATION $'/ T*&
o
g & hy »
© @ 1 _C D
hg & hy N
1-* v BAR (EACH CORNER) ;&’ SIDEWALLS @ ' CTS.
\ TOP & BOTTOM @ * CTS.
\ BAR aj
\
EXPANSION BOLT LOCATION
-~ — NOTE: EXPANSION BOLTS SHALL CONSIST OF SELF
- AA"":."QX o K DRILL EXPANSION SHIELDS AND ¥, DIAMETER —
= — i e NN e e N s _———‘f;—;%—z——— — HOOKED BOLTS. HOOKED BOLTS SHALL EXTEND A hy — < 5'-0
! 4 Al 5-%6 ha BARS IN MINIMUM OF 9" INTO NEW CONCRETE. o
he BELOW BARREL - o< ol= O 4 ) he B
& -*4 a5 BARS @ *2X-0” l» L |8 it TOP OF HEADWALL MINIMUM CERTIFIED PROOF LOAD = 4,080 LBS.
~ - — h h 1
CUT TO FIT 5 B 50TTOM OF BOTTOM SIMB ONLY o o = BARS hg & h 7
; ©| © @ LCL) Z
2-* hg BARS IN TOP OF v e Y S e TR R 1E3
BOTTOM SLAB 2 R VST N S B o= @|F S 2 or 3-* hg BARS IN
© " 01 BARS @ " CTS o |, ®2 BAR NUMBER SIZE LENGTH
. O o TOP OF BOTTOM SLAB L R NS Y 9
! P I = % &
ng BELOW BARREL - et e e e a A\_ -
h+ d
h
hy
Vl h2
- h3
Py =6
h
SHOWING REINFORCEMENT SHOWING OUTLINES hz
hy
hg
GENERAL NOTES -
e CLASS SI CONCRETE SHALL BE USED THROUGHOUT. Vi
AT LEAST SIX FEET OF BARREL SHALL BE POURED MONOLITHICALLY WITH WINGWALLS.
\__¥a" DRIP EXPOSED EDGES SHALL BE BEVELED ¥4’ DESIGN STRESSES i -
NOTCH FOR BACKFILING AND EMBANKMENTS SEE STANDARD SPECIFICATIONS. fy= 60,000 P.S.IL. '3 S Y
TILT HOOK OF a{ BARS, IF NECESSARY, TO OBTAIN 1!/»" MINIMUM CLEARANCE AT fc'= 3,500 P.S.L -— hg CON? ——— —
THE TOP OF HOOK. - - ._YDS.
SECT(ngl\!TR'lE':iMRgD I;I:ELI:DWALL REII-:NF(;)RCF_OMENSOBARS SHALL CONFORM TO THE REQUIREMENTS OF AASHTO M-31, LOADING HS 20-44 & ALT. BARS h3 & h § Eigﬂ%‘}gi"gg&gms EfiH
M-42 OR M-53, GRADE 60. 540-3




(BACK) | | - -]
~ s e TRl SHORL EI x BUILD TOP OF HEADWALL _ -9
h7 @ . LONG WIN % PARALLEL TO GRADE LINE = ~
()
(FRONT) & L h A
_ " h
* hse CTS. SHORT WING na~_ & e , ( L | CONSTRUCTION
- % h7e  CIS. LONG WING ) . 1 . 2Ll Y D
{60} | | ) KGN NN ,_%-_/JOINT .
AT L <‘ , ll‘ — — i _ ! e ll/ 11 CL tG 1 h2 ] El\l
L o) il I == e | s 2 1 O d
! | ‘ ' - N V -~ {
| e | * YT
11 | | . h \ .
- j LBARS © CTS. | * 5\1(25 3" @ DRAINS | ) I A N » > 2 y ‘ 1/, CL BAR d
Z2 (EACH WALL) | e~ [+ g-0" CTS. o |- |15 cL
== ! 1T oul Lf : CONSTRUCTION JOINT ql n, ay o ~ R
= ol O © | ! & | O NI ~ ‘
x 2 . S ! | A o CONSTRUCTION
£ ! N ; e — = = s wmm ey e -
« = N : A 0
Vi ) : _ : — 4 - - Jq_ 4 1 _" ________1 - |
— K - ..‘3 ‘e o "o l'e| _ | — — 4 t II
© © ELEV. — e e e Vo Y B A B | i - | = K 5'-0" 32
e A Il 74 | | | : "
5 it oL hy @f i : N hg —l=
© © . B . N
© © = K ay "4 | 9 SECTION THRU BARREL
<< i | BARS hg & h 7
ot ? i :
v d BARS | | | |
2 - &
- ® Vl BARS 8 1_#402 BAR _ ] 911
-t - - - . <]
SEE PLAN VIEW o 5 |
_$_ . _@_
)
HALF LONG SECTION HALF ELEVATION N
¥, EXPANSION
MBOLTS e /)\
X : Y (
§ m & TII
1 OO \
\Y
h3 & hg o @ @ 472" R=4!/5""
/ l
\%
/ SIDEWALLS e ' CTS.
hg BELOW BARREL\ e . A _7/____%0__2%2 | (UPSTREAM)
] A S o
4l / P EXPANSION BOLT LOCATION
N " 01 BARS @ T CTS. /_ N S =11 NOTE: EXPANSION BOLTS SHALL CONSIST OF SELF
~ ToP OGFI R SL,,A%T;/ 5 |9 L[X 2 or 3-* hs BARS IN DRILL EXPANSION SHIELDS AND ¥, DIAMETER
2-* hg BARS IN TOP OF o ol o o|z HOOKED BOLTS. HOOKED BOLTS SHALL EXTEND A
50TTOM OF TOP SLA W BOTTOM OF HEADWALL
BOTTOM SLAB of  __/JeAr L || BUIIOV Or OF 5L ____g_g_%g___%g MINIMUM OF 9’ INTO NEW CONCRETE.
8 s = 3 = ;g MINIMUM CERTIFIED PROOF LOAD = 4,080 LBS.
-~ V) 9II
hg BELOW BARREL U g "4 02 BARS @ #2707 CFS “ E ok %m
6 " BOTTOM OF BOTTOM ALAB ONLY sl wle ]S
L
CUT TO FIT | = = = ;i 5, \_2-*6 h4q BARS IN A
S —— ———— — A T ——{/— TOP OF HEADWAI L
L L, ey @ v377/ Z e BILL OF MATERIALS
BRI ARTE,. SN AT, ST ~
/ | 5 BAR NUMBER SIZE LENGTH
/ ﬁ‘— O - aj
// ! as %4
/
, . _ BAR s
v BAR (EACH CORNER) N | d
Key . (DOWNS TREAM)
q
h
h{
h2
h
3
SHOWING REINFORCEMENT PLAN SHOWING OUTLINES = =
51'0“ - h h5
> 3 Rg
— 1 h8 h7
h
BARS h3 & h§ :
v
R = GENERAL NOTES v
N Class SI Concge’re sr;og be used throughout.
3, DRIP At least six feet o arrel shall be poured monolithically with wingwalls.
I\{BTC[LI Exposed edges shall be beveled ¥5". '« D DESIGN STRESSES S y;
For backfilling and embankments see Standard Specifications. ——— _—— fy= 60,000 P.S.I. .
SECTION THRU HEADWALL Tilt hook of a; bars, If necessary, to obtain 1" minimum clearance at top of hook. T fc’= 3,500 P.S.L S1 4
CONC. BOX CULV. CU. YDS.
(Up Stream End Only) Reinforcement Bars shall conform to the requirements of AASHTO M-31, M-42 or BAR a1
REINFORCEMENT BARS LBS.
M-53, Grade 60. LOADING HS 20-44 & ALT. EXPANSION BOLTS EACH h40-4




REMOVE EXISTING HEADWALL TO A DEPTH 47

EXTENSION COLLAR

‘}////ﬁBELOW EXISTING SHOULDER LINE IF REQUIREDH“\\\\‘\

N EXIST. HEADWALL
12 )’//_

////////CLASS SI CONCRETE
\\ ¢ FXIST. BOX CULVERT
I —
| V4" EXPANSION e ——————H [t

W T\ =7 BOLTS e 12 CTS. :¢ “““““ U T
il | / Ne .
L |
GO N I R | -
§§_+ | il PROP. PRECAST CONC. _—7 |

. ' . BOX CULV. EXT. |

N ¢ _________ [ N
I
e 7.

ffo oo o o o

|

6//

/Y/

UJ-BAR

COLLAR DETAIL (PRECAST BOX CULVERT EXTENSION OF BOX CULVERT)

EXPANSION BOLTS S
AND 4" DIA. HOOKE
OF 9”7 INTO NEW CO
OF THE EXISTING BOX CULVERT BARREL WALLS.

D) BOLTS.
CRETE.

4 U-BA

R

b

HALL CONSIST OF SELF DRILLING EXPANSION SHIELDS
HOOKED BOLTS SHALL EXTeEND A MINIMUM
BOLTS SHALL BE DRILLED IN THE CENTER

MINIMUM CERTIFIRED PROOF LOAD = 4,080 LBS.

QUANTITIES ARE FOR ONE SIDE ONLY

EXISTING| PRECAST | EXTENSION | U-BAR CONC. |REINFORCEMENT ¥, DIA.
LOCATION| CULVERT| CULVERT |  COLLAR COLLAR BARS EXPANSION BOLTS

>LZE {EXTENSIONFWIDTH[HEIGHT| X' | v’

FT. x FTJFT. x FT.| IN. | IN. | IN. | IN. | CU. YD. POUND FACH
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1/_

O CLASS SI CONCRETE
COLLAR

10P OF READWALL TO Be REMOVED

r__)}//r4“ MIN. BELOW FINISHED GRADE
=

(=

o Qo

A\ oo
oo)l q °|(oo :I

I

EXISTING R.C.
| BOX CULVERT \ix\

I

W
#l:°

/></
W

SECTION A-A

I/: (2" CLEARANCE) T‘

I
I
A—==— | : | EGEND PRECAST CONCRETE
! o BOX CULVERT
N P e P :%%ié* CONCRETE REMOVAL LIMITS
A ; '
Y /& v C | v<\&\ C— EXPANSION BOLTS, /4
ST N ‘iﬁé\ (SEE GENERAL NOTE *#2)
s y : : //\ VAR, —
¢ / I_l | I_l I_l | I_l \\//\
/// // : | \\///\\/
= : : T
S I I 7 . PRECAST END SECTION
<7¢ : : \\//
I I
| | 2 © #5 BARS
(2" CLEARANCE) _f
Ll Y %
E— A
o . .
1
A—=—mo L = = “o- /
PLAN VIEW
WID.
— W—
1.) CLASS SI CONC
EXISTING| PRECAST i ¥," DIA.
LOCATION|CULVERT | CULV. UmBAR CONC. [REINFORCEMENT IExpANSTON COLL AR SHAL L
SI/ZE EXTENSION "X’ Y COLLAR BARS BOL TS —
FT. x FT. IN. IN. | IN. | CU. YD. POUND EACH

THE INSIDE DIM

A

/Y/

!

GENERAL NOTES

CONCRETE BOX CULVERT.

J-BAR

~c e SHALL Be USED THROUGHOUT.
ENSIONS OF THE CLASS SI CONCRETE
3t THE SAME AS THE NEW PRECAST

2.) EXPANSION BOLTS SHALL CONSIST OF SELF DRILLING

EXPANSION SHIELDS AND ¥4 HOOKED BOLTS.
HOOKED BOLTS SHALL EXTEND A MINIMUM OF 9’

INTO NeW CONCRETE. BOLTS SHALL Bk PLACED
IN EACH CORNER AND AT 18" MAXIMUM CENTERS.
MINIMUM CERTIFIED PROOF LOADING = 4,080 LBS.

COLLAR DETAIL (PRECAST BOX CULVERT EXTENSION OF BOX CULVERT)

/
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HEIGHT

/Y/

J-BAR

/

/ #4 A-BAR

REMOVE EXISTING HEADWALL TO A DEPTH 4"

BELOW EXISTING SHOULDER LINE IF REQUIREDB—\\\\\\\\\\i\

EXTENSION COLLAR

| ®4 U-BAR

¢ PIPE

PROPuFﬁPE___////////’V

CULVERT

\&xéq“ EXPANSION BOLTS
FQUALLY SPACED

2-%4 BARS
EACH LOCATION

-

A-BAR

CLASS SI CONCRETE;\\\\\\\\\\k

12//

!/
] O

#

!/

EXIST. HEADWALL
‘//rEXKyﬂ BOX CULVERT

|

EXPANSION BOLTS S
AND 4" DIA. HOOKE
OF 9”7 INTO NEW CO
OF THE EXISTING BOX CULVERT BARREL WALLS.

) BOLTS.
CRETE.

MINIMUM CERTIFIRED PROOF LOAD = 4,030 LBS.

HALL CONSIST OF SELF DRILLING EXPANSION SHIELDS
HOOKED BOLTS SHALL EXTEND A MINIMUM
BOLTS SHALL BE DRILLED IN THE CENTER

EXISTING|  PIPE EXTENSION |A-BAR| U-BAR CONC. |REINFORCEMENT| ¥, EXPAN
LOCATION| CULVERT | DIMENSION COLLAR COLLAR BARS BOLTS
SIZE ({ELLIPTICALY)WIDTH [HEIGHT| 305 | "X’ | 'Y’
FT. x FT. IN. IN. IN. | IN. | IN. | IN. | CU. YD. POUND FACH

COLLAR DETAIL (ELLIP. CMP EXTENSION OF BOX CULVERT)
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‘////ﬁBELOW EXISTING SHOULDER LINE IF REQUIRED.

REMOVE EXISTING HEADWALL TO A DEPTH 4"

— WID TH —

A =
— /“////
1

O

" 3"

T ——

!

/ #4 A-BAR

%4 U-BAR

¢ PIPE

PROPBFWPEJ////////’V

CULVERT

/Y/

J-BAR

\\_;Qu EXPANSION BOLTS
FQUALLY SPACED

2-%4 BARS

FACH LOCATION

-

A-BAR

EXTENSION COLLAR

////////////CLASS SI CONCRETE

N

o

EXIST. HEADWALL

f

#

6//

EXPANSION BOLTS S
AND 4" DIA. HOOKE
OF 9”7 INTO NEW CO
OF THE EXISTING BOX CULVERT BARREL WALLS.

CRETE.

EXIST. BOX CULVERT

HALL CONSIST OF SELF DRILLING EXPANSION SHIELDS
) BOLTS.

HOOKED BOLTS SHALL EXTEND A MINIMUM
BOLTS SHALL BE DRILLED IN THE CENTER

MINIMUM CERTIFIRED PROOF LOAD = 4,080 LBS.

EXISTING|  PIPE EXTENSION |A-BAR| U-BAR CONC. |REINFORCEMENT| ¥, EXPAN
LOCATION|CULVERT | DIMENSION COLLAR COLLAR BARS BOLTS
SIZE [(ELLIPTICAL) WIDTH |HEIGHT! 305 N v
FT. x FT. IN. IN. IN. | IN. | IN. | IN. | CU. YD. POUND FACH

COLLAR DETAIL (ELLIP. CONC. EXTENSION OF BOX CULVERT)
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#4 A-BAR —

REMOVE EXISTING HEADWALL TO A DEPTH 47
BELOW EXISTING SHOULDER LINE [F REQUIRED.

EXTENSION COLLAR

CLASS SI CONCRETE - ST HEADWAL L
Bri /
‘}/rEXH;L 80X CULVERT
N —
3, EXPANSION = ‘
- BOLTS T o
1
2-#4 BARS L
v EACH LOCATION |
I
PROP. R.C.C.P. ¢ | S
I
e o
18" MAX. T
*4 U-BAR |
EXPANSION BOLTS SHALL CONSIST OF SELF DRILLING EXPANSION SHIELDS
AND ¥,"" DIA. HOOKED BOLTS. HOOKED BOLTS SHALL EXTEND A MINIMUM
OF 9 INTO NEW CONCRETE. BOLTS SHALL BE DRILLED IN THE CENTER
X OF THE EXISTING BOX CULVERT BARREL WALLS.
r“ MINIMUM CERTIFIRED PROOF LOAD = 4,080 LBS.
I QUANTITIES ARE FOR ONE SIDE ONLY
. CXISTING| PIPE | PIPE | EXTENSION |A-BAR| U-BAR  |[CLASS SI|REINFORCEMENT ¥4 DIA.
1z LOCATION| CULVERT |[DIMENSION| AREA |  COLLAR CONC. BARS EXPANSION BOLTS
\ SIZE WIDTH|HEIGHT| 305 | ‘X’ | +y- | COLLAR
> FT. x FT) DIA, IN.|SQ. FT} IN. | IN. | IN. | IN. | IN. | CU. YD. POUND EACH
A-BAR
!
U-BAR

COLLAR DETAIL (R.C.C.P. EXTENSION OF BOX CULVERT)
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REMOVE EXISTING HEADWALL TO A DEPTH =£4”
BELOW EXISTING SHOULDER LINE [F REQUIRED.

EXTENSION COLLAR
CLASS SI CONCRETE

J 1
- 4
L B
Y

/ #4 A-BAR

%4 U-BAR

/Y/

J-BAR

-

A-BAR

\\__éa“ EXPANSION BOLTS
FQUALLY SPACED

0
PROPuF%CiLPn~///////'/

”//EXK?R HEADWALL

EXIST. BOX CULVERT

-

T
|

EXPANSION BOLTS S

HALL CONSIST OF SELF DRILLING EXPANSION SHIELDS

2-#4 BARS AND ¥,"" DIA. HOOKED BOLTS. HOOKED BOLTS SHALL EXTEND A MINIMUM
FACH LOCATION OF 97 INTO NEW CONCRETE. BOLTS SHALL BE DRILLED IN THE CENTER
OF THE EXISTING BOX CULVERT BARREL WALLS.
MINIMUM CERTIFIRED PROOF LOAD = 4,080 LBS.
QUANTITIES ARE FOR ONE SIDE ONLY
EXISTING PIPE PIPE | EXTENSION | A-BAR| U-BAR  |CLASS SI|REINFORCEMENT 3/4" DIA.
L 0CATIONI CULVERT DIMENSION ARE A COLLAR CONC. BARS EXPANSION BOLTS
SIZE SPAN | RISE [EQUIV. WIDTH|HEIGHT| 380 | 'x* | ‘v+ |COLLAR
FT. x FT] IN. IN. | IN. [sa. FThoIN. LN |oINe | oINe | oIN. | cu. YD, POUND EACH

COLLAR DETAIL (A.D.E. R.C.C.P. EXTENSION OF BOX CULVERT)
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REMOVE EXISTING HEADWALL TO A DEPTH £4”
BELOW EXISTING SHOULDER LINE [F REQUIRED.

#4 A-BAR — EXTENSION COLLAR
CLASS SI CONCRETE 12" /’/fEX15T=FEADWALL
— P
/EXIST., BOX CULVERT
¥, EXPANSION \ A AN
T " BOLTS T _______________
L .
N
O 2-#4 BARS L
n /" EACH LOCATION |
|
PROP. PIPE # : R R
CULVERT \ /\/\/\/\/\/\'(\/\ N
~ q |
! e
e 18" MAX.
#4 U-BAR
CXPANSION BOLTS SHALL CONSIST OF SELF DRILLING EXPANSION SHIELDS
AND ¥,'* DIA. HOOKED BOLTS. HOOKED BOLTS SHALL EXTEND A MINIMUM
OF 9 INTO NEW CONCRETE. BOLTS SHALL BE DRILLED IN THE CENTER
- OF THE EXISTING BOX CULVERT BARREL WALLS.
r. X - MINIMUM CERTIFIRED PROOF LOAD = 4,080 LBS.
‘ QUANTITIES ARE FOR ONE SIDE ONLY
EXISTING]  PIPE | PIPE | EXTENSION |A-BAR| U-BAR  |[CLASS SIIREINFORCEMENT| ¥4 DIA.
12" LOCATION| CULVERT |DIMENSION| AREA |  COLLAR CONC. BARS EXPANSION BOLTS
r‘ ‘j >LZE WIDTH[HEIGHT| 305 | 'x* [ v+ | COLLAR
< FT. x FTJ DIA. IN.|SQ. FTL IN. IN. IN. IN. IN. | CU. YD. POUND EACH
A-BAR
Y
U-BAR

COLLAR DETAIL (CMP EXTENSION OF BOX CULVERT)
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REMOVE EXISTIN
BELOW EXISTING

G HEADWALL TO A DERPTH 4"
SHOULDER LINE [F REQUIRED.

EXTENSION COLLAR

////////////CLASS SI CONCRETE
# L EXIST. HEADWALL

WIDTH - st r /’//_
i //////// : ‘}/r—EXH§L 30X CULVERT
|
- NNV N NN/
- #4 J-BAR T NN \/\i —
|_ / U —————————————————
% 1
@)
E | —_~
I 3// |
|
PROP. PIPE # |
CULVERT /\/\/\/\/\/\l/\/\/\/ - - ————
' : e

/Y/

U-BAR

N ¥, EXPANSION BOLTS

EQUALLY SPACED
2-%4 BARS

EACH LOCATION

O
EXPANSION BOLTS SHALL CONSIST OF SELF DRILLING EXPANSION SHIELDS
AND ¥4 DIA. HOOKED BOLTS. HOOKED BOLTS SHALL EXTEND A MINIMUM
OF 9" INTO NEW CONCRETE. BOLTS SHALL Be DRILLED IN THE CENTER

OF THe EXISTING BOX CULVERT BARREL WALLS.
MINIMUM CERTIFIRED PROOF LOAD = 4,080 LBS.

QUANTITIES ARE FOR ONE SIDE ONLY

CXISTING PIPE PIPE | EXTENSION |A-BAR| U-BAR  |CLASS SI|REINFORCEMENT 3, DIA.
 OCATION| CULVERT DIMENSION ARE A COLLAR CONC. BARS CXPANSION BOLTS
12" SIZE SPAN | RISE | EQUIV. WIDTH [REIGHT! 380 | 'x* | rv- | COLLAR
r‘ ‘W cT. x FT) IN. IN. IN. |SQ. FTL IN. IN. IN. | IN. | IN. | CU. YD. POUND CACH

A-BAR

COLLAR DETAIL (A.D.E.C

MP EXTENSION OF BOX CULVERT) 540—12




CULVERT EXTENSION

7
7

|

I

I

I

I

T — >

|

: AN
) A
I*— ]>

N
»

END SECTION
10

CONCRETE HEADWALL
REMOVAL (IF REQUIRED)

.

EMBANKMENT
SRR .
7 S
L e ts

|

|

|

|

—

EXISTING PROPOSED END
- — — -
CULVERT EXTENSION | SECTION
SECTION A-A

PLAN AT CULVERT EXTENSIONS
540-13




¢ ROADWAY

|
|
| - -
i — | Y |———————
' I
— - | CONSTRUCTION
| A QTR ‘.-4. Joog D'\~ JOINT
S I — i —‘7 N T— ‘ h2_ |
hy | BUILD TOP OF HEADWALL IN <1|/2—C|_ ay o )
s o1 \ + PARALLEL TO GRADE LINE . 4
@ e . < A V \(\I
3 S ! P = L
(BACK) <K | '\Q y —»H
hy BARS @ " CTS. N | ) i i 9 n2 \
(FRONT) 00 i | M, | |- Ny
A'Q:A _ ! ) O . (@) 1/2 CL‘ +_
' DN SRR ' = =< LT - ! ‘ G/ h a s °
O - IO ST _ SO ¥ &I ¥ = | || = ‘1 & .
| ) ) " A N L & A o CONSTRUCTION
| Ny S | f‘ ) O b § NT
! c :i) E[ll | ), ' g= >\/.< . ..A F d'. l) JOI
- vBARS @ “CTs. || wll = 3 ¢ DRAINS | | —} ALG
“ | ) ) (EACH WALL) | N5 [ #8-0" CTS. | 1 __ CONSTRUCTION O 2
v | o o | I\ JOINT .
S O © | S : | O :
: 1 : : > | ELEV. SECTION THRU BARREL
: e ! P e
ol~ Z ELEV 7| k= 2—d .0 "6 ‘a o ‘e e'qg e-e o a | 7 ‘___( __________ 1
S = . = W v — |
v < N ‘ﬂl ! I
Slo 5 e | | I
o~ 2 T2 CL hy | I3
ol Y | | | O
C > @\D 02 AT i | |va
+2'-0" CTS. | | i
s a | |
! ‘«% | : - D
v d BARS | A ! ! f
1-#4 a, BAR BAR aj
- ®*  y{ BARS 8"/
EACH WING

HALF LONG SECTION HALF ELEVATION
5/-Q"
wl N
1°-9" 3
|
\ BARS h3 & hg
> | bl“
<! ~
= &
gi STA.
Vi 3 BACK
v BAR (EACH CORNER) o f
N3 E NG o | BILL OF MATERIALS
% |
<y ——— r - s == 7 BAR d BAR NUMBER SIZE LENGTH
A\ Fh———— : s B ‘i?__l_gtb_z__l; _____ e aq
| —l—
h. BELOW BARREL e o BARS . oTe | 2] W S Y= o2
CUT TO FIT | - i 91 0 i 15 213 ol - 2-* h BARS TOP 3
n -— BOTTOM OF TOP|SLAB | |3 |2 S| T
& | | — L OF HEADWALL 3
. | o @) FLOW
3 || ‘ | | o8 o3 8|2
0| © | L % 5 oo = h
R T . R B | i R 8 :
o adla e ya e - * otBARS @ | “ CTS. | | @z alf 12 o
© | TOP OF BOTTOM |SLAB | Sl £ g7 Y Voloila o h3
: | ¢ @ = |0 B < 3 :4
| ! | o \ ¥ DRIP 6
| | 12 15 19 o NOTCH
TN T ey m——" y A SOV ST - CEE T T T T Z'_TJ]TJ—_'_TF__"_‘ ' v
e — N SECTION THRU HEADWALL v
‘L " | (UP STREAM END ONLY) 2
1V/> CL |
| CONC. BOX CULV. CU. YDS.
-t \ REINFORCEMENT BARS LBS.
GENERAL NOTES
REINFORCEMENT SHOWING OUTLINES
CLASS SI CONCRETE SHALL BE USED THROUGHOUT.
PLAN DESIGN STRESSES AT LEAST SIX FEET OF BARREL SHALL BE POURED MONLITHICALLY WITH WINGWALLS.
\(/ fy=60,000 p.s.i. EXPOSED EDGES SHALL BE BECELED ¥,
f'c: 3,500 p.s.i. FOR BACKFILLING AND EMBANKMENTS SEE STANDARD SPECIFICATIONS.
TILT HOOK OF ay BARS, IF NECESSARY, TO OBTAIN 1'/" MINIMUM CLEARANCE AT TOP OF HOOK.

LOADING HS 20-44 & ALT.
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VARIES - SECTION LENGTH

ELEVATION

]
_|
—|

/| H
—w H

Lol

(V2]

o

SPAN Ts
B ) | —
AN !
s

NOTE: THE HAUNCH DIMENSION H, IS EQUAL TO THE WALL THICKNESS Tg.

TYPICAL BOX SECTION

SPAN, | Tp. INCHES | Tg. INCHES | Tc, INCHES
FEET | M 259 |M 273 |M 259 | M 273 |M 259 | M 273
3 4 7 4 6 4 4
4 5 1A 5 6 5 5
5 6 8 6 7 6 6
6 7 8 7 7 7 7
7 8 8 8 8 8 8
8 8 8 8 8 8 8
9 9 9 9 9 9 9
10 10 10 10 10 10 10
11 11 11 11 11 11 11
12 12 12 12 12 12 12

TYPICAL THICKNESSES

GENERAL NOTES:

MINIMUM COVER FOR BOX
CULVERTS SHALL BE 6".
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SLOPE

H
(FT.-IN.)

G
(FT.-IN.)

(FT.-IN.
3
3
4
3
4
4
3
4
4
4
3
4
4
4
4
4
4
4
4
4
4

E
(FT.-IN.)

SPAN

ISIY

PRECAST OR FIELD

T

POURED TOEWALL

(CLASS SI CONCRETE)

ISIY

:OIRM

ISOMETRIC VIEW

END VIEW

61_011

A o B )

11_011

Y 81[

SIDE VIEW

END CONNECTION TO FIT

PRECAST BOX CULVERT

(BELL OR SPIGOT MAY BE

OMITTED WHEN COLLARING
TO AN EXISTING BOX OR

HEADWALL)

(INCHES)

10
10

B
(FT.-IN.)

8
8
8
2 - 10
3 -10
4 - 10
0
0
0
0
2
2
2
2
4
4
4
4
4
4
6

5
6
5
6

(FT.-IN.)

8
8
8
4 - 10
4 - 10
4 - 10
0
0
0
0
2
2
2
2
4
4
4
4
4
4

6
6
6
6
T
T
T
7
8
8
8
9
9
9
10 - 6

10 - 6

10 - 6

11 - 8

11 - 8

T
(INCHES)

10
10

SPAN X RISE

X 2
2
X 3
2
3
4
2
3
4
5
>
3
X 4’
X 5
3
4
5
3
4
5
3

"X
X
X
X
X

"X
X
X
X
X
X
X
X

© X
X
X
X

2
3
3"
4
4
4
5
5
5
5
6
6
6
6
.
7
7
8
8
8
9

X
X

5[

10" X 4
10° X 5

PLAN




6" X 3" FORMED DRAIN OPENING

A .

— et Cg S —

—{

.‘ | R
| | \
I ‘ I
: ///// \\\\\ : .\\\\\\\\ZC:—-hl \\\\\\\\\\\
| |
| |
i - 5 SPAN | i \\\\\
i ’ i .-51;::-5--"‘~—.____§~ \\\\‘\g
T —

: : //—_hz 1
| |
| \ v / |

e B B e B e e e s e BT EEE L ]

! |
b3\ SSRGS __J
- - ¥4 yv BARS @ 18" CTS. _
END ELEVATION
| & —  © |l
!
D e e BAR v

—
— 8" N
! ? AN
- #*4 v BARS @ 18" CTS. —=— SYMMETRICAL ABOUT ¢
PLAN

21_011

1:2 OR FLATTER

#5\/_

BARS @ 12" CTS.

PRECAST CONC.

BOX SECTION

&\"i
\ )
BAR s
>C\I >M ><r >L0 >® >l~

BAR h

GENERAL NOTES

CLASS SI CONCRETE SHALL BE USED THROUGHOUT.
EXPOSED EDGES SHALL BE BEVELED ¥".
REINFORCEMENT BARS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-31, M-42, OR M-53, GRADE 60.

: A
(o)
\\\\L
1 A
|
\ll"~
|
|
~—~—
—1
B | ! ! !
; { o o
o N7 b o
] MW o T
.| b b — > Vo)
Pl e
N v . T
14" ™ =
e, ]
! !
) - 8 |-
HALF SIDE ELEVATION
|
2'-1
y
N
BAR v
1
BILL OF MATERIAL
BAR SIZE | NO. | LENGTH SHAPE |
b 5 2 —
b1 4 1 —
bo 4 1 —_—
b3 4 2 N
N 5 1 /—\
hi 4 2 —
ho 4 4 JE—
S 4 2 —
v Y _ |43 —
Vi 5 2 L
V2 5 2 L_
V3 5 2 L
V4 5 2 [—
Vg 5 2 L
Vg 5 2 |
V7 5 2 L——
CONCRETE HEADWALLS C.Y.
REINFORCEMENT BARS LBS.
REIN. BARS (EPOXY CTD.)| LBS.

DESIGNER NOTE:

WHEN RISE 5, V{to Vy
SHALL BE EPOXY COATED

TABLE FOR ONE (1) HEADWALL
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\’//r—— ¢ BARREL
N

CAST-IN-PLACE
CONC.

CONC. COLLAR

¢ OF ROADWAY

BOX CULV.
END SEC., EA.

\\
\\
\\
\\
AN
\\
\\
N \
N
AN

CAST-IN-PLACE
CONC. HEADWALL

‘ | PAY LENGTH FOR PRECAST CONCRETE

////P_END SEC., EA.

] |, BOX CULVERT SKEWED WITH ROADWAY
o S I G 0F Foumar
| ; BOX CULV.

PAY LENGTH FOR PRECAST CONCRETE
BOX CULVERT AT RIGHT ANGLES WITH ROADWAY

NS, 940-18



¥, BOLT x 9!/,

WITH NUT & WASHER

Vo' B 3Ya" x AV

EXTRA STRENGTH

a'" B

) VB3 % 3 33/4"">3As" N WITH BOLT
Vi R O3x 30 q PN /i’ R 3

// S / . / N

/ <’ /— 2" x ¥4 SLOT SYERY 4 L

/ S 74 BTN \ o' B 3% x H A

/ \\\\S\\\\
NN A NN e R 3 X
D 3 3/, L
/ X / AG 3/4 A
’ N Vo 3 2 ~__ V4" @ (G + 1/ BOLT 30" Yo
/ a' B 3% x 4
< R ) \x o, WITH NUT & WASHER
Sl Iyt @ 5l/p BOLT < 3%, oy Y
WITH Nyf & WASHER}S () 39" )\ P
Va' B W x 6Y2" ~ / === ~—X 3, 3
/ (6" x 6" x Y/ S /E ' ) 30 o a3 /é_&__/k e 3 Al
¥, 0 (G + 1/5)" BOLT L U - &§§ // 1 /o R 3Va x 4V IT— — [P\ /4 s 374" x 44
WITH NUT & WASHER . _ S s
/ ,_\_/'\_ 3 STEEL PIPE y y
“ BOLT x 5"
3 STEEL PIPE EXTRA STRENGTH L > x 5Y;

PLAN EXTRA STRENGTH

END BRACKET ASSEMBLY - LEFT PLAN PLAN
WINGWALL BRACKET ASSEMBLY - LEFT HEADWALL BRACKET ASSEMBLY
2" X% 7/3” -

SLOTTED HOLE

~

4

] -
~

-~

5
,4'/14,”, K}TOP OF WINGWALL 1~_><’<f Tﬂ T

1"
’/
- >
2

15" : 0
@\ i o

//// 1'/2"J‘> \/

— — — — — — —

12" i i
T\ fespmss===g
\ \ I 1'/2" |
/ | I
F )\{ |
1/, | F -]
Le——
3" STEEL PIPE
EXTRA STRENGTH

TOP OF WINGWAL

Z

2|/4ll

|/4II FE 33/411 X KJ
3 STEEL PIPE/

\p
33/411 X 411

PLAN

N
~N
~N
N
7
/
/
/
____________ /
/
/
\ \//
3/4" 1) (C+1|/2)” BOLTJ
WITH NUT & WASHER — R M x 6y
Yo' @ 5Y" BOLT
WITH NUT & WASHER T
—
— ¥L6ux6ux :’/u
[ L "

WINGWALL BRACKET ASSEMBLY - RIGHT

L 4/,
Z 4II

S
N
N
N

1'/2"V

SECTION THRU

_@ixz;:
~

i

TOP OF
WINGWALL7 _-

SLOTTED ~= -

Yo' @ 2" BOLT
WITH NUTS &

17”%6 . WASHERS

SECTION C-C

/> ¢ U BOLT
( 1 PER PIPE REQ'D

L 511 X 511 X 3/411
PIPE REST ANGLE

PLAN
END BRACKET ASSEMBLY - RIGHT

DETAIL D SECTION THRU
DETAIL E
{r-p"
B ] = 5 x 57 x Ya"
ﬂ # \,All Pipe Rest Angle
11 6
o | /6" x 6" x Vg (\ ¥, DIA. x 3" BOLT
o 3 f N (2 EACH) WASHERS
¢ D % & NUTS
N (7
\ s \ %2 NG
________________ SLOTTED Yo’ CONTACT ‘Q
4/ x 4l/y
76" CIRCUMFERENCE gILIJTPIIT\IE TTH?: IE-';::ELD
PLAN VIEW OF SUPPORT

3" STEEL PIPE, EXTRA STRENGTH

x 2 LONG TO BE
CUT TO FIT IN THE FIELD

)

THREADS
1/2"" MIN.

DETERMINING NEED OF CENTER SUPPORTS

C ot @ U BOLT WITH ,
/811 X 211 .
DETAIL C ¢ NUTS & WASHERS A
|
DETAIL B A - — X
. | . |
’ /— - 'i' - — e S /7\\ r
- . gl.r [ = [ e — "‘r I 3" @ STEEL PIPE
s i | | il DETAIL E : : EXTRA STRENGTH
I 1 I I
DETAIL A \/ 1200 N | Lo 2 - 5" ¢ HOLES
SO ]| R s BN AYE e
A : | | N /\/\\\ : EXTRA STRENGTH | | /5 % 5% x Yy
A C<—| | | Jﬁ\ = . PIPE REST ANGLE
| | N oo
</ I I I A —
“f ) e e e eI e e I e e e e e ' SECTION A-A SECTION B-B
T . I I ¥ | b‘\,/
L i i
| \
C<JB L 511 % 51/ X 3/411
—
e \ PIPE REST ANGLE o
po | | - Q GENERAL NOTES
D
—~ - BOLTS AND NUTS SHALL CONFORM TO ASTM A 307.
PI.AN VIEW ALL BOLTS SHALL HAVE WASHERS AT EACH END.
HOLES SHALL BE Yg'* OVERSIZE UNLESS OTHERWISE NOTED EXCEPT IN
CONCRETE WHICH SHALL BE '/g’* OVERSIZE.
e e ANGLES AND STEEL PLATES SHALL CONFORM TO AASHTO M183.
2~ B B K 2 > 2] - STEEL PIPES SHALL CONFORM TO ASTM A53 GRADE B OR ASTM A 50L.
A ~< STEEL PIPES, ANGLES AND PLATES SHALL BE HOT DIPPED GALVANIZED
o > R TN CONFORMING TO THE REQUIREMENTS OF AASHTO MIil.
i TBeee BOLTS, NUTS AND WASHERS SHALL BE HOT DIPPED GALVANIZED
. F == CONFORMING TO THE REQUIREMENTS OF AASHTO M232.
r 1 ——— - ________] 1 _____1 T T THE APPROXIMATE WEIGHT OF STEEL GIVEN IN TABLES INCLUDES PLATES
e =~ | ANGLES, AND PIPES. BOLTS, NUTS AND WASHERS ARE NOT INCLUDED.
- » 4 L | ALL DIMENSIONS ARE TO BE VERIFIED IN THE FIELD.
T T R CUTTING OF THE EXTRA STRENGTH PIPE AND ANGLES TO THE EXACT
e L = / > | LENGTHS AND DRILLING HOLES IS TO BE DONE IN THE FIELD.
—~ —— CENTER SUPPORTS & FOUNDATIONS  THIS WORK SHALL BE PAID FOR AT THE CONTRACT UNIT PRICE "“EACH"

WHEN REQUIRED - SEE TABLE

ELEVATION VIEW

FOR GRATING FOR CONCRETE HEADWALLS IN PLACE, AND SHALL INCLUDE
FABRICATION PAINTING, CENTER SUPPORTS WHEN REQUIRED, AND
INSTALLATION OF THE GRATING AS DETAILED.

TIP TO TIP NUMBER OF

OF WINGWALLS SUPPORTS
(DIMENSION “'D") REQUIRED LOCATION
0’-0"" TO 12’-6" 0 --
12’-6'* TO 18'-0" | CENTER OF SPAN
18'-0"" TO 24'-0" 2 173 OF SPAN
24'-0" TO 30'-0" 3 174 OF SPAN

END VIEW OF SUPPORT

3A6” 9”' x“911
il ELEVATION — x '/a" PLATE

l l 2" A
BOLTS (4) — .
WITH NUTS N\ o
& WASHERS N\ "
CONCRETE FOUNDATION
(CLASS SI CONC.) 7 Y
" x 1"’ x 3 OR/
1" DIA. x 3’ AT < 1'-0" -

CONTRACTOR’S OPTION

CENTER SUPPORT FOUNDATION
940-19




PROP. HMA BASE CSEt.

PROP. HMA RESURFACING

PROP. SUB-BASE GRAN. MAT. A, 4"
EXIST. PAVEMENT

| A
O O
- O N O ° 0 O O O O O O O = O © - - O O )
/ O O O O O O O O O FULL DEPTH SAWCUT
o O A O O O O o O O O O . O 0 (INCIDENTAL)
o0 O O O 0 5 0
O O 1
O 0O PROP. PRECAST O 0O
O . o BOX CULV. O - O |
SIZE AND NUMBER
POROUS O OF CELLS VARY. O
CRANULAR EMBANKMENT O SEE PLANS O
EXCEPT FOR 36" %
AT EACH END WHICH A
SHALL BE IMPERVIOUS
MATERIAL.
24//

POROUS GRANULAR BEDDING

DESIGNER NOTE:  SHOW EXISTING
STRUCTURE TO BE REMOVED.

SECTION THROUGH PRECAST BOX CULVERT
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PROP. HMA BASE CSE.

PROP. HMA RESURFACING

PROP. SUB-BASE GRAN. MAT. A, 4"
EXIST. PAVEMENT

A A
O O O O O O & O O O O - O - O - \
, e O 0O O e ® ® FULL DEPTH SAWCUT
5 O O o O O
' O oS O o O O 0O O - olNe (INCIDENTAL)
© 0 O O
PROP., A 1
CAST-IN-PLACE S
BOX CULV. o o ° 1
SIZE AND NUMBER
POROUS OF CELLS VARY. ©
GRANULAR EMBANKMENT SEE Pl ANS ©
EXCEPT FOR 36"
AT EACH END WHICH
SHALL BE IMPERVIOUS
MATERIAL.
—_—

DESIGNER NOTE:  SHOW EXISTING
SIRUCTURE TO Be REMOVED.

SECTION THROUGH CAST-IN-PLACE BOX CULVERT
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TIES —\\\

THE CULVERT TIES SHALL BE INCLUDED IN THE COST OF THE CONCRETE PIPE CULVERTS OR THE
PRECAST CONCRETE BOX CULVERT. THE MECHANICAL TIES SHALL BE ON THE OUTSIDE OF THE CULVERT.
THE NUTS AND WASHERS SHALL BE PLACED ON THE INSIDE OF THE CULVERT AND COVERED

WITH MASTIC JOINT SEALER CONFORMING TO ARTICLES 1055 OR 1056 IN THE STANDARD SPECIFICATIONS
FOR ROAD AND BRIDGE CONSTRUCTION.

1211
1211
—

Y/2H

[TIES

PLACEMENT OF HOLES

BOX CULVERT [ PIPE SIZE | THREAD
DIAMETER

FEET INCHES INCHES
12 5/8
15 ROLLED
18 THREADS
21 (SEE
24 NOTE 4)
27
30

Ix2 33

3x3 36 3/4

4 x 2 42 cut

4x3 48 OR

4 x4 54 ROLLED

5x3 60

hx4 66

5x5 72

b Xx* 18

7%+ 84 ]

8 X+ 90 cut

g x s 96 OR

10 x » 102 ROLLED
108
120
132

11 xe 138 11/4

AND GREATER

AND GREATER

NOTES:

L.

HOLES SHALL BE CAST-IN OR DRILLED 16"
FROM OUTSIDE EDGE OF JOINT.

NUTS AND WASHERS ARE NOT REQUIRED ON
INSIDE OF 27" DIAMETER PIPE OR LESS.

TIES ARE NOT REQUIRED FOR BELL PIPE 24"
AND SMALLER. ON OTHER SIZES TIE MAY
BE INSERTED FROM INSIDE.

CUT THREADS MAY BE USED IF WASHER
AND NUT ARE USED.

PIPE SIZE LISTED IS INSIDE DIAMETER OF
ROUND PIPE OR EQUIVALENT DIAMETER OF
PIPE ARCH OR ELLIPTICAL.

GALVANIZING OF TIES IS REQUIRED.

EDGE OF
OUTSIDE
JOINT

¢ HOLE ¢ HOLE

TAPERED HOLES
PERMITTED WHEN PRECAST

WELD COUPLER
TO BOLT

ys727
I 1

TOP VIEW

21/
| ——

PN A PPN

MAX.

2II
MAX

32" (ADJ. *1V/5" MIN.)

ADJUSTABLE TIE

WELDED EYE OR

’//”__APPROVED EQUAL

/if@m

N\
|
|
|

2II
MAX

?__

32" (ADJ. 1Y/ MIN.)

EYE BOLT TIE

2II
MAX

32" (ADJ. =#1'/5"" MIN.)

CANOPY TIE

32" + AS REQUIRED TO

PRODUCE ACCEPTABLE JOINT

U BOLT TIE

540-22




4 U_BAR__\ /&///BELOW EXISTING SHOULDER LINE IF REQUIREDnﬁ\\\\\\\\N\

REMOVE EXISTING HEADWALL TO A DERPTH 4"

#4 A-BAR —

HEIGHT

-

/Y/

J-BAR

EXPANSION BOLTS S
AND Y, DIA. HOOKE
OF 9 INTO NEW CO

EXTENSION COLLAR

Y, EXPANSION BOLTS

2-%*4 BARS

18" MAX,

- EQUALLY SPACED

:7 FACH LOCATION

PROP. R.C.C.P.

L

////////////FCLASS SI CONCRETE #

12//

—~—— P

?
5

~
~

#4-U

HALL CONSIST OF SELF DRILLING EXPANSION SHIELDS
HOOKED BOLTS SHALL EXTEND A MINIMUM

D) BOLTS.

CRETE.

MINIMUM CERTIFIED PROOF LOAD = 4,080 LBS

-

A-BAR

"//EXKYR HEADWALL

"//EXJSTBFWPE CULVERT

QUANTITIES ARE FOR ONE SIDE ONLY

EXISTING

PIPE | PIPE | EXTENSION [A-BAR| U-BAR [CLASS SI|REINFORCEMENT|  3/4" DIA.

| OCATION| CULVERT [DIMENSION| AREA |  COLLAR CONC. BARS EXPANSION BOLTS
>L2E WIDTH[HEIGHT| 12 | 'x* [ 'y’ | COLLAR
DIA. IN.| DIA. IN.[SQ. FTp IN. | IN. | IN. | IN. | IN. | CU. YD.|  POUND FACH

COLLAR DETAIL (R.C.C.P. EXTENSION OF PIPE CULVERT)

b42-1




REMOVE EXISTING HEADWALL TO A DEPTH 4%

4 U-BAR— /’///rBELOW EXISTING SHOULDER LINE IF REQUIREDU*\\\\\\\\i\

#4 N-BAR — <?§7/ EXTENSION COLLAR - CTST HEADWAL L
CLASS SI CONCRETE ),//__
# ‘//fEXISTnFWPE CULVERT
A ¥, EXPANSION BOLTS © ¢ —
NINATYNYTNTNTNCOTNAOTSNSOTN o o o o
" EQUALLY SPACED r )
| N
g 2-*4 BARS
= ;7 ACH ATION 7
n EACH LOCATIO :
PROP, PIPE # |
CULVERT AN
v | e
= 18" MAX. T
4|
EXPANSION BOLTS SHALL CONSIST OF SELF DRILLING EXPANSION SHIELDS
AND ¥, DIA. HOOKED BOLTS. HOOKED BOLTS SHALL EXTEND A MINIMUM
OF 9" INTO NEW CONCRETE.
MINIMUM CERTIFIED PROOF LOAD = 4,080 LBS
N QUANTITIES ARE FOR ONE SIDE ONLY
——
T‘ EXISTING|  PIPE PIPE | EXTENSION | A-BAR| U-BAR  |CLASS SI/REINFORCEMENT 3/4' DIA.
C0CATTON| CULVERT |[DIMENSION| AREA COLLAR CONC. BARS EXPANSION BOLTS
A L2k WIDTH[HEIGHT| 12 | x* [ ry~ | LOLEAR
|_‘12” ,j DIA. IN.| DIA. IN. |SQ. FTL IN. IN. IN. IN. | IN. | Ccu. YD. POUND EACH
>
A-BAR
Y
U-BAR

COLLAR DETAILS (CMP EXTENSION OF PIPE CULVERT)

2—2




o-%4 U-BARS

4-%4 A-BARS EXTENSION COLLAR
(EACH FACE)—\ 3" CL-/CLASS S1 CONCRETEN< 2'-0" o
A — o
1
' N T 1
. 1
- | t
S EXISTING - ¢ ¢ PROP. PIPE N/ 0 I O U  EXIST. PIPE
n 0.D. IPIPE 1|
n it
. # ~-— |-~ #4 |J BARS
_—— %4 n-BARS 1 \/
/ Ne
—— 3" (L, r Z
4-%4 n BARS
X —
T‘ 18 EXISTING| EXTENSION |A-BAR|  U-BAR  |n-BAR REINFORCEMENT
I r T LOCATION|CULVERT COLLAR CONC., BARS
SIZE  |wipTH|[HEIGHT] 12 | x* | v | 18 | COLLAR
FT. x FTL IN. IN. | IN. | IN. | IN. | IN. | CU. YD. POUND

N-BAR

U-BAR A-BAR

COLLAR DETAIL (DIRECT PIPE CULVERT EXTENSION)

b42-3




711
e —
—

1l /1
'-1g"

//7/——-3V§” 0.D. GALVANIZED STEEL PIPE

1-1Y/g"
e S
5'-07%"

33/411 — — —— I 33/411

7II

-1V

>

4 "

h3 BARS

)

4 .
v .

.4

.«

%I

PLAN

h{ BAR
CLASS SI CONCRETE OR PRECAST CONCRETE SHALL BE USED THROUGHOUT.

PRECAST CONCRETE SHALL BE IN ACCORDANCE WITH SECTION 504
OF THE STANDARD SPECIFICATIONS.

A 3 DEEP SAND BEDDING CONFORMING TO ARTICLE 1003.01 (FA-1 OR FA-2)
SHALL BE PROVIDED UNDER FULL LENGTH AND WIDTH OF PRECAST UNIT.
ALL VOIDS AROUND PIPE ENTRANCE, BOTH INSIDE AND OUTSIDE, SHALL BE
SEALED WITH MORTAR.

FOR BACKFILLING AND EMBANKMENT, SEE STANDARD SPECIFICATIONS.

GALVANIZED STEEL PIPE SHALL MEET THE REQUIREMENTS OF
ASTM A-53, GRADE B, SCHEDULE 40 OR APPROVED EQUAL.

GALVANIZED U-BOLTS, NUTS AND WASHERS SHALL MEET THE REQUIREMENTS

L BARS

SECTION B-B

OF ARTICLE T706.27 (f) OF THE STANDARD SPECIFICATIONS.

STEEL PLATE SHALL MEET THE REQUIREMENTS OF ARTICLE 1006.04 OF THE
STANDARD SPECIFICATIONS AND BE GALVANIZED IN ACCORDANCE WITH
AASHTO MI11 AFTER FABRICATION.

EXPOSED EDGES SHALL BE BEVELED ¥".

MINIMUM BAR LAPS SHALL BE 1’-1" UNLESS OTHERWISE SPECIFIED.

THE CONTRACT UNIT PRICE “EACH” FOR INLET BOX, SPECIAL, IN PLACE

SHALL INCLUDE CLASS SI OR PRECAST CONCRETE, REINFORCEMENT BARS,
BEDDING WHEN REQUIRED, GALVANIZED PIPE AND GALVANIZED HARDWARE.

7II

1"-6"

4[_9[[

*15 L bars

12[[

1211

#*15 L1 bars

()

ai BARS e 4'-9" 7

*15 a1 bars

u BARS
@ 1'-6"
ur & Us
e 1'-3"

u & uy BARS e@4'-9”

us BARS @ 4'-8"

*5 U, Y & U2

542-4A




8"’ 3'-6" -l 1'"-6" — 13°-2" _
:47 M L CHT M- ) ) ] ‘
G N e I N PR
hs BARS 1:77 1
i\‘%@?;f -7 JPE e I
1= Vv[B**"> GALVANIZED STEEL PIPE :
N — e —r" NN
\‘“\ N ™
(_3'7 .“ - ’l _|_ \I
\I -‘:.)A' : l _+_ < 2|/2// M
Al '. “
S AN | ]| - — Ly BAR
S S S S, Sl S _ = = . ;
N ‘- : 'A' 'A-.\% ‘a*i.q. -“ .; 4 .D__-s.-’.'bé”f' ) -A .' A'D. ; I B AA 'A. < DA 'qo ?. ' ’ -A' a'; 4 A‘: Ao B : -' - o - '- TA..Q -'V.a- -;-A'a- A“.:" a- : ..A' a-' .A-A - A o - ° F F T
_\N /0 h o - A ] ' -.0-._.-— K ;> .. b °°;\\<\q 8° 'Aho-‘? : -a-o [ ao - °. : i -o Aa [ ‘a [ — .q A A\b i — + a \\ = . : —T . i ~ ~ OR INFORMATION ORLY
‘_|' ;Ao VD-.: o-'-a b “ ’, v: j‘.vv_::--vo 'jo t>._|‘jA,‘1:f'AA‘1 \\\ A.-A‘.y - M ;‘_2
- B u BARS @ 12 CTS. _ Uy ] /\e\ [ - BAR NO. SIZE | LENGTH
BARS— 2'-11 — .J - - I ' % - 3 >l
u A 1_ 4911 21_3// ) u BAR ,/ * ’ ’
— o 7 Ui BARJ h 5 # 4 5'-5
L BARS @ 10" CTS. [ 12" 6 h{ 2 #4 13'-6"
— I/ h2 2 #4 10'-3"
U2 BAR h3 2 #/ 4'-9"
h4 2 #4 51_4//
SECTION A-A n5 i " 18'-6"
L 8 #4 6'-3"
L1 5 #4 2'-0"
u 10 #4 7-9"
Ul #/ 61_01/
h BARS e 1'-6"" CTS. Us 2 #4 5/-11"
Vv B 1_Z11
2 - h BARS 1 4 2'-3
(TOP OF TOP SLAB) 7// V2 6 #/ 11_61/
F GALV.
o | oo 'Y oo o0 Yy ® ) * — | | ‘ STEEL PIPE 2 LENGTH 14-3"
- - |/ 11
A : : _1 35 0.D.
T L T2 REINFORCEMENT Be o3
: BARS ]
ay BARS e 5" CTS. ' CLASS SI
(BOTTOM OF TOP SLAB) &‘ : CONCRETE CU. YD. 4.9
o ! 2
ui I ®
_C' = - I o
-7 — T 3 |
| LO
v _ ]
v BARS L |
I
| | '
' I I
hs BAR— G ) G G T 3 : 3 e — | !
B B L?II
vy BARS
vi BARS

PLAN OF REINFORCEMENT
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A
14
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v
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O wn
_.&._A
NW
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5
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1
YN \\V\mm
=
~
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<o
D|_
o
N
~T
Ll
_l
<
1
o
1
Ll
Ll
_l
V)]
N

XY ,.¢/1

UZHE \\.ﬁ

09

f'/zf’ STEEL PLATE

A
NS
x@ !
wm
Ll
|
@)
I
< ¢ N N
O <
N
ﬁJ\// y
L/
NS

TOP ANCHOR PLATE

(1 - required)

SECTION C-C

SECTION B-B

1% R

:N\_m

/4" T o

%

/> DIA. U BOLT

7//

4//

35 0.0. GALV. STEEL PIPE

DETAIL AT BLOCKOUTS

(2- required)
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24"

MIN.

/

|

|

PARTIAL ELEVATION

ANy

SIZE AND SPACING OF SLOTTED
OPENINGS SHALL BE THE SAME
AS SHOWN FOR C.M. COLLARS

USE RODS AND LUGS TO CLAMP
BANDS SECURELY TO PIPE

BAND OF HELICAL

/OR CORRUGATED PIPE

LUG 2 REQUIRED PER BAND

METAL COLLAR TO BE
WELDED TO CENTER OF

PIPE BAND

BEND A 90° ANGLE 1!/’ WIDE
AS SHOWN IN DRAWING.

NOTE: FOR DETAILS OF FABRICATION
DIMENSIONS, SLOTTED HOLES AND
NOTES, SEE NOTES AND DIMENSION
" TABLE SHOWN BELOW.
2 1/8
........ 1I/8H

Y

FLAT SHEET METAL COLLAR SHALL BE
g CUT TO FIT CORRUGATIONS OF HELICAL BAND
OR CORRUGATED STEEL CULVERT AND

I/5'" DIAM. ROD AND
WELDED WITH A CONTINUOUS WELD.

ISOMETRIC VIEW

DETAILS OF CORRUGATED PIPE COLLAR

RIVET OR SPOT WELD

C ==

/6" C.C. MAX.

DIAPHRAM CONNECTING
BAND WITH CORRUGATIONS

NOTES FOR COLLARS:

1. MATERIALS AND COATING FOR ALL COLLARS SHALL BE THE
SAME AS THAT SPECIFIED FOR THE PIPE.

2. COLLARS SHALL BE SHOP FABRICATED, ASSEMBLED AND MARKED
BY PAINTING TO IDENTIFY MATCHING HALF SECTIONS OF EACH COLLAR.

3. THE LAPS BETWEEN THE HALF SECTIONS AND BETWEEN THE PIPE
AND CONNECTING BANDS SHALL BE CAULKED WITH FIBERIZED ASPHALT
MASTIC AT THE TIME OF INSTALLATION.

4. ALL TANK LUGS, RODS, AND NUTS SHALL BE GALVANIZED STEEL.

WHERE ALUMINUM COLLARS ARE USED, THE RODS AND LUGS SHALL BE
SEPARATED FROM THE ALUMINUM BANDS BY AT LEAST TWO (2) LAYERS

OF 2" WIDE PLASTIC TAPE WITH A TOTAL THICKNESS OF 2'/4 MILS OR MORE.

5. THE COLLARS SHALL BE WELDED TO THE CONNECTING BANDS AS
SHOWN ON THE DRAWINGS. ALL WELDS SHALL BE TREATED AS SPECIFIED
FOR CLASS I, II, AND IIT WELDS, MISCELLANEOUS. (REFER TO AWS
STANDARD SPECIFICATIONS)

6. BANDS SHALL BE FABRICATED FROM MATERIAL HAVING THE SAME
CLASS OF CORRUGATIONS AS THE PIPE TO WHICH IT IS TO BE ATTACHED.

SEEPAGE COLLAR DIMENSION TABLE

H INSTALL WITH VERTICAL
CORRUGATIONS - NOMINAL FABRICATIONS
IB PIPE COLLAR DIMENSIONS
DIAMETER <I17E
/y" x 2 HORIZONTAL | W(WIDTH) HHEIGHT)
| ‘ SLOTTED HOLES IN
UPPER SECTION FOR 518 " , , o , .
‘ /%,, DIAM. BOLTS | ‘ o1 o 8" X 6 8- 0 3 -
— o —°o— /) DIA. STEEL ’
| 2 .
24" ‘>\ROD-2 REQUIRED
|
) MIN- PER BAND ’1 1 ’ ’ , ', r 11
| /»* x 2" HORIZONTAL 2r”, 30 g x 1 8- 0 -8
A | dl’ —0—0—06%—  SLOTTED HOLES IN | |
\ | | | UPPER SECTION FOR
E\j | | %” DIAM- BOLTS ‘ 36 ”, 42 " IO/ X 7, IO/ _ O 11 3, _ 8 17
|. |. | |. 48 11
| al | | ‘
T |. I; l. |.
| | | g 1
: Z| : /i o COLLAR DIMENSIONS SHOWN MAY BE INCREASED
‘ It | ° ‘ - SIZE SHEETS.
! ' | ' CORRUGATED METAL
v C <J SHEET WELDED TO
- - CENTER OF BAND
SECTION C-C
ELEVATION
FILE NAME - USER NAME = corcorenlm DESIGNED - REVISED - e SECTION COUNTY | QEAL | SHEET
c:\pw_work \PWIDOT\CORCORANLM\dms41560\$20599.dgn DRAWN - REVISED - STATE OF ILLINOIS DETAIL OF SEEPAGE COLLAR FOR BURIED PIPES
PLOT SCALE = 47.727 '/ . CHECKED - REVISED - DEPARTMENT OF TRANSPORTATION CONTRACT NO.
PLOT DATE = Jul 24, 2009 - 08:34:01 AM DATE - REVISED - SCALE: SHEET NO. OF SHEETS STA. TO STA. FED. ROAD DIST. NO. ILLINOIS|FED. AID PROJECT




:(\I
RIVET OR SPOT WELD . j
6 C.C. MAX. _\c\l
T B
T [ : '.}w.-!..-ﬂ..-:--.n-ﬂ..ﬂ.h””fﬁ
o B S Lt B PO T RUERT < AR ~S t F O AP
* TR B YL IR =5 N PR IV T | RN R PR U
N Y R C AENY- U= N ) R O NEER § S A A,
| L ot @ RN o A DT
f IS DD S Y S Y
1" MIN.—— L W -

NOTES FOR COLLARS:

1. MATERIALS AND COATING FOR ALL COLLARS SHALL BE THE
SAME AS THAT SPECIFIED FOR THE PIPE.

2. COLLARS SHALL BE SHOP FABRICATED, ASSEMBLED AND MARKED
BY PAINTING TO IDENTIFY MATCHING HALF SECTIONS OF EACH COLLAR.

3. THE LAPS BETWEEN THE HALF SECTIONS AND BETWEEN THE PIPE
AND CONNECTING BANDS SHALL BE CAULKED WITH FIBERIZED ASPHALT
MASTIC AT THE TIME OF INSTALLATION.

4. ALL TANK LUGS, RODS, AND NUTS SHALL BE GALVANIZED STEEL.
WHERE ALUMINUM COLLARS ARE USED, THE RODS AND LUGS SHALL BE
SEPARATED FROM THE ALUMINUM BANDS BY AT LEAST TWO (2) LAYERS

OF 2’ WIDE PLASTIC TAPE WITH A TOTAL THICKNESS OF 24 MILS OR MORE.

5. THE COLLARS SHALL BE WELDED TO THE CONNECTING BANDS AS
SHOWN ON THE DRAWINGS. ALL WELDS SHALL BE TREATED AS SPECIFIED
FOR CLASS I, II, AND III WELDS, MISCELLANEOUS. (REFER TO AWS
STANDARD SPECIFICATIONS)

6. BANDS SHALL BE FABRICATED FROM MATERIAL HAVING THE SAME
CLASS OF CORRUGATIONS AS THE PIPE TO WHICH IT IS TO BE ATTACHED.

7. TRENCH FOR CLASS SI CONCRETE TO BE EXCAVATED AFTER THE BASE
OF PIPE HAS BEEN COMPACTED.

'/, DIA. STEEL RODS-

2 - REQUIRED PER BAND.

USE RODS AND LUGS TO CLAMP
BANDS SECURELY TO PIPE.

DIAPHRAGM CONNECTING
BAND WITH CORRUGATIONS

24"
MIN.

?Y\I. //I////////////////C/O/'\h/P/A/CTED EARTH
WELD BOTH SIDES— [ |+ > g I\ /
SN AR
A
Al
- CLASS SI CONCRETE
CORRUGATED METAL O B
SHEET WELDED TO/jé Lo $
CENTER OF BAND A
1211 E
=

SEEPAGE COLLAR DIMENSION TABLE

FABRICATIONS
PIPE DIMENSIONS
DIAMETER
W(WID TH) H(HEIGHT)
5, 18"
L 8/ — O /1 / 11
2| //9 24 11 3 O
27 //9 30 11 8’ _ O" 3/ _ 6//
367, 42" / '
9 10 - 0O 3 - 6"
48 11

COLLAR DIMENSIONS SHOWN MAY BE INCREASED
TO ALLOW FABRICATION FROM STANDARD
SIZE SHEETS.
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6[/ x 3/4[[
GALVANIZED ANCHOR
BOLTS 4 EACH

EDGE OF SHOULDER

b

GALVANIZED ANCHOR

STEEL PLATE BEAM GUARDRAIL / ‘ \ .
1 || / \ §£| s
/ I/ / /L= A r ! SN NN N
i15=": )
7 L \
M
6II x 3/41[ N
GALVANIZED ANCHOR —/ © A 6" x ¥y
BOLTS 1 EACH
1 { BOLTS 1 EACH
PAVEMENT FABRIC <y
3 A
/ 1
SIDE A SIDE B

TOP VIEW

e
PAVEMENT 6"

FABRIC *

A-A

NOTE:

PIPE CULVERT SHALL BE INSTALLED, MEASURED, AND PAID FOR IN ACCORDANCE WITH
SECTION 542 OF THE STANDARD SPECIFICATIONS. ALL CONNECTING BANDS SHALL HAVE
A MINIMUM WIDTH OF 24’ AND IT SHALL BE PRECOATED. THE UNIT PRICE SHALL ALSO
INCLUDE ANCHOR ASSEMBLIES.

THE MATERIAL FOR PIPE CULVERT CLASS D 15" SHALL BE PRECOATED GALVANIZED
CORRUGATED STEEL PIPE. AN APPROVED MASTIC JOINT SEALER SHALL BE APPLIED
TO THE INSIDE OF THE CONNECTING BAND.

THE CONCRETE THRUST BLOCK IS TO BE PAID FOR AT THE CONTRACT UNIT PRICE
EACH FOR CONCRETE THRUST BLOCK.

INCIDENTAL BITUMINOUS

FLOW FROM BOTH DIRECTIONS

DIRECTION

FLOW FROM ONE

SIDE B

* FOR SIZE SEE
SEEPAGE COLLAR DETAIL

GALV. CORRUGATED

(PRECOATED

STEEL PIPE)

SEEPAGE COLLAR
(SEE DETAIL)

T =1 1=
[& 8L e e

W St G|

la—1" MIN.

24
[

TREATED TIMBER

12" MIN,—/»

SEEPAGE COLLAR

FOR EXPOSED PIPE

48”3/ A

24" MIN.———j

—

[———

STEEL PLATE BEAM

GUARDRAIL\

SURFACING

A

-3

BIT. SHOULDER

RS

6II

o

[ S

N

F e

o

— U-BOLT
—»‘ 10" fa—
La
N .I'bll-; 311 |

PAVEMENT FABRIC

CLASS SI

CONCRETE 611 X 3/411
GALVANIZED ANCHOR

BOLTS

SIDE VIEW

/> @ STEEL ROD
2 REQ. BAND

DIAPHRAGM
CONNECTING BAND

g A'\ WELD BOTH

SIDES
CLASS SI
CONCRETE

THRUST BLOCK

=

~— 24"

24" x 30" x 48"
END SECTION 15"

SEEPAGE COLLAR SPACING

< 24" @ PIPE =

100" SPACING OR MIDPOINT

> 24" @ PIPE =

80" SPACING OR MIDPOINT

NOTE:

SEEPAGE COLLAR FOR BURIED PIPE AND/OR SEEPAGE COLLAR FOR EXPOSED
PIPE SHALL BE PAID FOR AT CONTRACT UNIT PRICE PER EACH AND SHALL
INCLUDE ALL EXCAVATION, CLASS SI CONCRETE, ANCHORS, CONNECTING BANDS,
AND COMPACTED BACKFILLING NECESSARY FOR COMPLETE INSTALLATION.

CLASS SI CONCRETE SHALL BE USED FOR THE CONCRETE OUTLET.
PAVEMENT FABRIC SHALL CONFORM TO ARTICLE 1006.10.

CONCRETE OUTLET SHALL BE INSTALLED AND PAID FOR PER EACH FOR
CONCRETE OUTLET WHICH PRICE SHALL ALSO INCLUDE GALVANIZED ANCHOR

BOLTS, PAVEMENT FABRIC AND ANY OTHER MATERIALS NECESSARY TO
COMPLETE THIS WORK.

3, EYELET
/ /—3/8" CABLE
A @ @
I B VALY -- CABLE CLAMP

~ ANCHOR ROD
[———
b@;
|

HOT DIP GALVANIZED
qe> q5><— ANCHOR
4'" DIA.

END VIEW

4-0"

ANCHOR DETAIL

ANCHOR ASSEMBLIES DETAIL
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SPAN SPAN SPAN

H

SPAN SPAN SPAN SPAN SPAN

| |

PLAN

12 GAGE FLAT

/GALV. PLATE

!
¢

PLAN

12 GAGE FLAT

/GALV. PLATE

!
f

TOE PLATE EXTENSION

ELEVATION ELEVATION
R
|
Vi |
Q I
E Ll \l
— wn — \
L = = \ BOLT SIZE AND NO.
= @ | VARY WITH ANGLE SIZE
2 : ANGLE SIZE VARIES
! ! e /F_ -
= = i
6" F } » L |
— e '\‘ »{
SIDE VIEW SECTION VIEW
PIPE-ARCH
MULTIPLE INLET END SECTIONS
SPAN x RISE EQUIV. cAGE | SPA- A H L | DOUBLE | TRIPLE | REINFORCING
2-2/3" x /" ROUND (in) (in) (in) | (in) W W ANGLE
17 x 13 15 16 12 6'/> 6 20 59 88 2 x 2 x Va
21 x 15 18 16 12 7'/> 6 24 69 102 2 x 2 x Y4
24 x 18 21 16 12 8 6 28 78 114 2 x 2 x /a
28 x 20 24 16 12 8 6 32 88 128 5 x 3 x Y4
35 x 24 30 14 12 10 6 39 107 154 5 x 3 x Ya
42 x 29 36 14 14 12 7/, | 46 131 187 5 x 3 x Y4
49 x 33 42 12 17 135 9 53 150 216 5 x 3 x Y4
57 x 38 48 12 19 18!/, 12 62 166 242 6 x 4 x ¥
64 x 43 54 12 22 18 12 69 188 274 6 x 4 x ¥
71 x 47 60 12710 | 24 18!/, 12 77 209 304 6 x 4 x ¥
77 x 62 66 12710 | 26 18 12 77 229 332 6 x 4 x %
83 x 67 12 12/10 | 28 18 12 77 243 354 6 x 4 x ¥
SPAN x RISE EQUIV. GAGE SPA. A H L | DOUBLE | TRIPLE | REINFORCING
37x1" & 5'x1” ROUND (in) (in) (in) | (in) W W ANGLE
60 x 46 54 12 20 18 12 70 182 262 6 x 4 x %
66 x 51 60 12710 | 22 18 12 77 202 290 6 x 4 x ¥
73 x 55 66 12710 | 25 18 12 77 224 322 6 x 4 x ¥
81 x 69 72 12/10 | 27 18 12 77 246 354 6 x 4 x ¥

SPAN SPAN SPAN

H

SPAN SPAN SPAN SPAN SPAN

H

|

' } \ J / } ! \
1 1 I
1 1 I
1 1 I
1 1 I
1 1 I
1 . 1 1
1 1 I
1 1 I
1 1 I
1 1 I
1 1 I
j | i j
W A4>l L W
PLAN PLAN
12 GAGE FLAT 12 GAGE FLAT
/ GALV. PLATE GALV. PLATE
——
="~ I === SN D - =" AT T T T =3
/// H /— \\\ // H / H \\\
4 | \ 4 | i |
\ \
/ | \_ 1 L | | )
______________ Ol T T ol Ol _____________
f f =
STANDARD
TOE PLATE EXTENSION
ELEVATION ELEVATION
i [ ]
|
|
I |
o) |
& \
= =i \ BOLT SIZE AND NO.
Q S | VARY WITH ANGLE SIZE
o
|
) 2 | ANGLE SIZE VARIES
' I / ' ' ': /
—F = =+ ]
61[ L ||_
—_— Li 811 N »‘
— ) \
SIDE VIEW ANGLE SECTION VIEW
ROUND PIPE
MULTIPLE INLET END SECTIONS
PIPE DIA. (D) GAGE SPA. A H L DOUBLE TRIPLE REINFORCING
(in) (in) (in) (in) (in) W W ANGLE
12 16 12 6> %) 21 48 12 2 x 2 x /4
15 16 12 75 6 26 57 84 2 x 2 x /4
18 16 12 8 5} 31 06 96 2 x 2 x /4
21 16 12 10 (9 36 75 108 2 x 2 x /4
24 16 12 10 6 41 84 120 5 x 3 x /4
30 14 15 12!/, 8 51 102 147 5 x 3 x /4
36 14 18 14/, 9 c0 126 180 5 x 3 x /4
42 12 21 17 10'/5 69 147 210 5 x 3 x /4
48 12 24 18'/> 12 79 162 234 6 x 4 X Y
54 12 27 18/, 12 84 183 264 6 x 4 x Y
o0 12710 30 18 12 88 204 294 6 x 4 x Y
o6 12710 33 18 12 87 219 318 6 x 4 X Y
12 12710 36 18 12 88!/, 228 336 6 x 4 X Y
78 12710 36 18 12 g7/, 252 366 6 x 4 x Y
84 12710 36 18 12 87/ 254 384 6 x 4 x Y
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PIPE

SIDE LUG

v

PIPE DIA.
— —
TOP OF SLOPED
END SECTION__\\\
2 17
MAX. SPAN
REINFORCED EDGE FULL T‘ . ,/
LENGTH OF END SECTION 0
(SEE SECTION A-A) T
:
|
:
BOLTED OR SPOT .
WELDED TOGETHER \I :
5 OPTIONAL BARS (TYP.) % i
|
. N ! .
X : } :° X
r___&_______________________ __42___1 T T & * NUMBER OF BARS REQUIRED WILL
. o o o o o o o o o o | VARY DEPENDING ON THE LENGTH
OPTIONAL TOE PLATE \T \ ) \ OF THE END SECTION
EXTENSION (SAME GAGE — = N : o &
AS END SECTIONS)
| HOLES EQUALLY SPACED e < L -
12 CENTERS (MAX.)
A W A SIDE ELEVATION
| e e -l
OVERALL WIDTH
) —

SIDE LUG

TYPE #1 CONNECTOR DETAILS
THRU 24"

GALVANIZED STRAP

TYPE #2 CONNECTOR DETAILS (SHOWN)
FOR 30" AND LARGER
21" x 15" AND LARGER

'/>" THREADED ROD W/FLANGED

NUT AND SIDE LUG

TYPE

#2 CONN

ECTOR DETAIL

PIPE ARCH

TOP OF SLOPED
END SECTION

OPTIONAL CROSS

CIRCULAR PIPE ISOMETRIC

I/5'" DIA. HEX

OPTIONAL CROSS DRAINAGE BAR

THESE BARS ARE FOR CROSS DRAINAGE
THE COSS DRAINAGE

STRUCTURES.
BAR IS RECOMMENDED FOR SPANS
GREATER THAN 30".

VIEW

)

===
4
l

3" GALVANIZED PIPE FLATTEN END,
THEN BEND OUTSIDE 4 TO MATCH
END SECTION SIDES.

REINFORCED EDGE FULL
LENGTH OF END SECTION
L (SEE SECTION A-A)
BOLTED OR SPOT . :
WELDED TOGETHER 1" x Ye’ SLOTTED
| ' |
02 °l 1o 0.9 A 7
o: k T {
N R I I RS Y \ :
OPTIONAL TOE PLATE \T A
EXTENSION (SAME GAGE — = & ©
AS END SECTIONS) Y
|/ 14
HOLES EQUALLY SPACED e sVa"
12 CENTERS (MAX.)
A W A
Wt e -
- OVERALL WIDTH _
DETAIL

OF OPTIONAL BARS

FRONT VIEW PIPE ARCH

HEAD BOLTS (TYP.)

411
—

PIPE DIA.

:

Ye' DIA. GALVANIZED STEEL

EDGE OF SIDEWALL
ROLLED SNUGLY

AGAINST STEEL ROD )

SECTION A-A

ROD OR NO. 4 GALVANIZED
REINFORCING BAR

GENERAL NOTES

. CONNECTORS - ROUND SIZES THRU 24" ATTACH TO PIPE WITH

TYPE *1 STRAPS, ALL OTHER SIZES ATTACH WITH TYPE *#2
RODS AND LUGS.

2. TOE PLATE EXTENSIONS - WHEN REQUIRED, TOE PLATE EXTENSIONS

ARE TO BE THE SAME GAGE AS END SECTIONS.

DIMENSIONS

SHALL BE OVERALL WIDTH LESS © INCHES BY 8 INCHES HIGH.

3. OPTIONAL BARS - BARS WHEN SPECIFIED, SHALL BE SCHEDULE

40 GALVANIZED STEEL PIPE.

4. TYPICALLY PARALLEL BARS ARE PLACED ON 24" CENTERS.

5. TYPICALLY THE CROSS BARS ARE USED ON CROSS DRAIN
APPLICATIONS.

6. HOLES FOR BAR ATTACHMENTS SHALL BE PROVIDED ON
ALL END SECTIONS.

7. DIMENSIONS ARE SUBJECT TO MANUFACTURING TOLERANCES.

8. THESE END SECTIONS WILL BE PAID FOR AT THE CONTRACT
UNIT PRICE PER EACH FOR SLOPED METAL END SECTIONS WITH
GRATE OF THE DIAMETER SPECIFIED, WHICH SHALL INCLUDE
FURNISHING AND INSTALLING THE END SECTION COMPLETE IN PLACE,
INCLUDING THE TOE PLATE, EXCAVATING, BACKFILLING, CONNECTING
TO THE PIPE, AND CROSS DRAINAGE BARS.

METAL END SECTIONS FOR ROUND PIPE

PIPE MIN. THICK DIMENSIONS (INCHES) L DIMENSIONS
DIA. OVERALL LENGTH LENGTH
(IN) IN. GAGE [ A [ H | W WIDTH SLOPE (IN.) SLOPE (IN)
15 .064 16 8 621 37 6:1 30 4:1 20
18 .064 16 8 | b6 [24 40 b:1 48 4:1 32
21 .064 16 8 16|27 43 6:1 66 4:1 44
24 .064 16 8 | 6 [30 46 b:1 84 4:1 56
30 .109 12 1219 |36 60 6:1 120 4:1 80
36 .109 12 1219 [42 66 4:1 104 6:1 156
42 .109 12 16 [ 12 [ 48 80 4:1 128 6:1 192
48 .109 12 16 | 12 | 54 86 4:1 152 6:1 228
54 .109 12 16 [12 |60 92 4:1 176 6:1 264
60 .109 12 16 [12 |66 98 4:1 200 6:1 300
METAL END SECTIONS FOR PIPE ARCH
EQUIV. (INCHES) MIN. THICK DIMENSIONS (INCHES) L DIMENSIONS
DIA. OVERALL LENGTH LENGTH
(IN) SPAN | RISE IN. GAGE [ A [ H | W WIDTH SLOPE (IN) SLOPE (IN)
18 21 15 .064 16 8 |6 |27 43 6:1 30 4:1 20
21 24 18 .064 16 8 | 6 [30 46 6:1 48 4:1 32
24 28 20 .064 16 8 | 6 [34 50 6:1 60 4:1 40
30 36 24 .079 14 129 14l 65 6:1 84 4:1 56
36 42 29 .109 12 1219 [48 12 6:1 114 4:1 76
42 49 33 .109 12 16 [ 12 [ 55 87 4:1 92 6:1 138
48 57 38 .109 12 16 [12 |63 95 4:1 112 6:1 168
54 64 43 .109 12 16 112170 102 4:1 132 6:1 198
60 71 47 .109 12 16 [ 12 [T77 109 4:1 148 6:1 222
12 83 57 .109 12 16 [ 12 {89 121 4:1 188 6:1 282
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APPROX. WEIGHT OF STEEL

1

. I__i_ |
? | |
| |

| |

% | |

al | |

Sl

| |

| |

| |

I

L 2°-2" x 3" x 3" x %"

PLAN

APPROX. WEIGHT OF STEEL

1

S II_ I
i\ -
I

I

E I

al | |
&l

I

I

I

o 1__i_ |

L 21_211 X 311 X 311 X 3/8”

11
3

] I PLAN & I
- _|-1=7 _|-1.=1
= 440 LBS. T APPROX. WEIGHT OF STEEL = 505 LBS. e
g [ | O . GENERAL NOTES
-7 o2 L T e R
=T B T T | i T B _/__/—;;f’/,/-'/ A | A GRATING DETAILS SHOWN ARE INTENDED FOR USE WITH PARTICULAR SIZES
T T / : 2 U T T / : OF PRECAST REINFORCED CONCRETE FLARED END SECTIONS AS SHOWN ON
- T T / A > T -7 Pt / A STANDARD 542106 & 542111.
/—':/‘ - ’,//':—/” g /5; | —- - _ /":/‘ ,—//""// ( /jj l
X 27 / = | i T T —T N o / = | | STRUCTURAL STEEL SHAPES AND PLATES SHALL BE IN ACCORDANCE WITH
2Z — RN - ~
Z 7 1 / |- 3 - - E s 1 / | o ARTICLE 1006.04 OF THE STANDARD SPECIFICATIONS FOR ROAD AND
i e // __—1" 5 A A b N P // _—1" S| A BRIDGE CONSTRUCTION.
3% 7 // __— | = o 3" 3%" 4 // | | <
/ __— | I z| = ] / __— l =zl 3
= // Ll 3| 2 - = // Ly & 3 GALVANIZED STEEL PIPE SHALL BE IN ACCORDANCE WITH ARTICLE
, %////— 2| gl //q/f %//// AR e 542.07 (d) OF THE STANDARD SPECIFICATIONS. STEEL PIPE SHALL
— | Lo N | . o N = S I Tl CONFORM TO ASTM A-53 (TYP R S) GRA CH 40.
',gl/ = | 5_\N w| /,-’ﬁ:l, = | % ES ONFORM TO ASTM A-53 EEORS DE B SCHEDULE 40
YR Cos s - — ~ N L s I
=G o v owl x o VR, ™ o v w| X BOLTS, NUTS AND WASHERS SHALL BE IN ACCORDANCE WITH ARTICLE
! h= el el x| Wy al | Dby | =gt of x| wl & 1006.08 OF THE STANDARD SPECIFICATIONS.
Y e IR =T o 1 3 q o 28
o — I Ll 3| L °l R : 2 »l O . ALL FABRICATION SHALL BE COMPLETED AND READY FOR ASSEMBLY
N gy s e e OB e | & ! SN N ¥ BEFORE GALVANIZING.
~3 \\ \:: i o (ID o | | C 7 klo =
~ ! - o . o
\\\\ | 8 o ®l z THE CORED HOLES IN THE PRECAST CONCRETE FLARED END SECTIONS
" \\ ~—_| | o 1 a SHALL BE TO THE DIAMETERS NOTED. IF CONE-OUT ON THE OTHER
R \ \ nik : o Tl P END OF THE HOLE OCCURS, THE HOLE SHALL BE FILLED WITH GROUT
sl \\\ | L = TO CORRECT DIAMETER OF THE HOLE.
NN ) \§: | s
T~ S \ : -y APPROXIMATE WEIGHT OF STEEL SHOWN INCLUDES TOTAL WEIGHT OF
. RGN NS \ J—l: : GRATING, BOLTS, WASHERS, NUTS AND STEEL PIPE.
Tl - = ~ \\‘~ NS |
- - _ _\\:~ \\\ \§ X L 21_211 X 31/ X 311 X 3/11 X
~- Triel o — ! ° | FE R THE CONTRACT UNIT PRICE “EACH” FOR GRATING FOR CONCRETE FLARED
N S Y Y END SECTION EQUIVALENT ROUND-SIZE OF THE SIZE INDICATED SHALL
ERRER N ‘ INCLUDE FABRICATION AND INSTALLATION OF THE GRATING AS DETAILED
GALVANIZED 1%," STD. PIPE CAP (TYP.) ‘_<\.l * DIMENSIONS MAY VARY DEPENDING HEREIN, INCLUDING FABRICATION OF THE NECESSARY MOUNTING HOLES
-] Y WHICH MAUFACTURER MADE THE Y IN THE FLARED END SECTION, THIS PRICE DOES NOT INCLUDE THE
END SECTION COST OF THE PRECAST CONCRETE FLARED END SECTIONS.
PL AN 18" @ HOLE THRU 34' PLATE e
E— 0 I 11/, @ HOLE THRU CONCRETE 9 Ry -
= 545 LBS. . ) — 4
/—'/"/——/,/"//-//l: \
- - st b I %'* PLATE SHALL CONFORM TO
e =T T PN ) SURFACE SHAPE OF CONCRETE
I - T / ; FLARED END SECTION
— _ _ - ////, - /’ : i
o et ) =| |
RN S 4¢¢¢¢ |l /
N e | R
c; o 1 / | 0 1
To I —| | N
e’ // _—| ! = A 4" x 4" x 4"
35yu / / | <Z[
8 b /// | _| 3 PLATE WASHER
! —1
s // _——A| W] . 20 3 ‘ 16" @ HOLE
A= = o N 2| L N BARS 2" x %" FOR 60" PIPE
- w N : 17 17 17
3 hE X | S =
- ' fen|y =S| w| X 3 BARS /2" x %" FOR 66" PIPE
s X J U==N2 : | — = . L 311 X 31/ X /811 2 8
0 l N E::@J;' | @ X 'a':J ©
NN Kg) ; s K '
| il j L | @ e % 5 ' @ BOLT WITH FLAT BARS '/, x 3" FOR 72" PIPE
. 3 \\\ 2w S| L WASHER AND HEX NUT ot (TYP
\ \ V) ﬁ_—l N —
\\ — | . C,> o ~
\\ : o (2') .
{ | \ ! 8 1/ 14 1 | i \! <
\\ ~~—_1 ||| i /5" x 3" BEARING PLATES (TYP.) , \i 2
nik g 37—
. \\\ i > “.'/’ i
N \ \tz i PROVIDE 2'/4 @ HOLE P B o x 4"
N ; THRU CONCRETE :
- ~. - ~\ J_! |
S N N i
T~ T T~ 1) . Y :
- S i\“IN"\ |
— _ _ \\\\ pag \\\:[ '
\-";T‘g\i
GALVANIZED 1'% STD. PIPE CAP (TYP.) ||
=] !

SECTION A-A
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i GENERAL NOTES

‘ _I GRATING DETAILS SHOWN ARE INTENDED FOR USE WITH PARTICULAR SIZES
: ! OF PRECAST REINFORCED CONCRETE FLARED END SECTIONS AS SHOWN ON
STANDARD 542306.

\\
\\

STRUCTURAL STEEL SHAPES AND PLATES SHALL BE IN ACCORDANCE WITH
A ARTICLE 1006.04 OF THE STANDARD SPECIFICATIONS FOR ROAD AND
BRIDGE CONSTRUCTION.

\
1\

1

GALVANIZED STEEL PIPE SHALL BE IN ACCORDANCE WITH ARTICLE
542.07 (d) OF THE STANDARD SPECIFICATIONS. STEEL PIPE SHALL
CONFORM TO ASTM A-53 (TYPE E OR S) GRADE B SCHEDULE 40.

41_611

BOLTS, NUTS AND WASHERS SHALL BE IN ACCORDANCE WITH ARTICLE
1006.08 OF THE STANDARD SPECIFICATIONS.

36" ID PIPE

@ 51_41/ X 411 X I/le

6 SPACES © 9" =

ALL FABRICATION SHALL BE COMPLETED AND READY FOR ASSEMBLY
BEFORE GALVANIZING.

6'-0’" CONCRETE DIMENSION
7'-0" x 15" STD. PIPE (GALVANIZED)

|
1

§
\

THE CORED HOLES IN THE PRECAST CONCRETE FLARED END SECTIONS
\ | SHALL BE TO THE DIAMETERS NOTED. IF CONE-OUT ON THE OTHER

17i

=T END OF THE HOLE OCCURS, THE HOLE SHALL BE FILLED WITH GROUT
i y TO CORRECT DIAMETER OF THE HOLE.

L 11_711 X 31/ X 311 X 3/811

T ! APPROXIMATE WEIGHT OF STEEL SHOWN INCLUDES TOTAL WEIGHT OF
3 GRATING, BOLTS, WASHERS, NUTS AND STEEL PIPE.

H '

THE CONTRACT UNIT PRICE "EACH’ FOR GRATING FOR CONCRETE FLARED
GALVANIZED 1'/2” STD. PIPE CAP (TYP.) END SECTION EQUIVALENT ROUND-SIZE OF THE SIZE INDICATED SHALL
INCLUDE FABRICATION AND INSTALLATION OF THE GRATING AS DETAILED
HEREIN, INCLUDING FABRICATION OF THE NECESSARY MOUNTING HOLES

IN THE FLARED END SECTION, THIS PRICE DOES NOT INCLUDE THE
PLAN COST OF THE PRECAST CONCRETE FLARED END SECTIONS.

APPROX. WEIGHT OF STEEL = 270 LBS.
18" @ HOLE THRU 34’ PLATE

1/ @ HOLE THRU CONCRETE

3% PLATE SHALL CONFORM TO 3%
SURFACE SHAPE OF CONCRETE I3,
FLARED END SECTION B,
| ' '..;"'. 'I,‘ .
O ) I
g x 4" x 4" \\"\\ \\\* I3
PLATE WASHER LSS
/" @ HOLE YRS N L N
\~~ \
/N Y S
3 \~\\;~\~;\\77 BARS " x 3" FOR 36" PIPE
1” ¢ BOLT WITH FLAT L 3 X 3 X /8 B D \\ I/u (TYP.)
WASHER AND HEX NUT TYP.)5 ¢ T 2 '
16 TN
/2 x 3 BEARING PLATES (TYP.) AL r S

PROVIDE 2'/4" @ HOLE 4
THRU CONCRETE

BT

SECTION A-A
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‘ L
|
L
|
i I

Ll

a |

=1

N | |
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AV
L
|

|

(o
T T
R 1.

L 11_811 X 311 X 31/ X 3/811

I
I
wl |
o .
ol
— a |
= I
EO '
< I
I
I
I
I
e . 1.

L 11_911 X 311 X 311 X 3/811

L

PLAN
APPROX. WEIGHT OF STEEL = 305 LBS. A
=T
T PERSE & i 7l )
-—/_—/ _//—"/- // - — !
T e T | A
=T T ,/“f;—‘/" | ‘f____]—
I B Pt —:::::/‘ ' ~
— _— o - -
-7 N =T / l 0
- N L / S ™
- © Ln,/’ -/ /;/ : E
Nt _/ / | Z
35/811 / / | > Z
/ / — TS 2 3
‘ - — —| . M . N O
I E>}':;;: ‘ ::::::=::::::::::::: | o X E% 2
" — ~
T = | = S IR -
—— ' S - | . . ()]
—D— ol § | © K © X Ll O
N — |01 =k - o o
N M ' 2] N O ]
) S - | Ll (@) =z N
'y 'I = = i = S N
\ - — | 3 \
:>/V::=t_\ Y :::::::===:::r— i M- o) %
N = S | ~ !
. \\\::::::\\\\;::::22:22::.\\\\\\\\ : © Q
.. - \ ! 5
—— \\‘\\\: \\\\\\\\::::::::. :::===:: | gg
- \::\\::\\ \_§ i >I<
— - _~\~~\~ \\\\\:~\~~ t: ; !
) el - \""\T\\ﬁzl:\‘\NN HiN Y
IR & v
gt
GALVANIZED 1Y/ STD. PIPE CAP (TYP.) - T~
: !
/-l:j:,li"" !
_/"/—_/‘— /"/’ =/i
T S o !
/_,/——/"/ /,-/—'”’/’i;’_‘/—/" — ' !
;ol T T T =] I
e —TT T - -7 /_/{,;"/ ,;555555555 BE
Ty T T / =11 S
B L / | L
. _ N
| L —// | ! <Z[
' 3 35/8II /s / / i = >
| S / BN e =
| > = ”,,—::::::::: — | é; :S = -
' /CD —— //”‘—_ ' - N
| /’, — %/— ! " X = ~
: "—c 5% | A ; a =
| o &> < L X
: ::N , Q X Lo N
| SN N BN oo
: N e | C | = o
! —~ © —— \§\ | (&) N 8 Ll
I :::f \“-::::::::: ——— o © - &
: CONL TS e S 3
| . \\\\\\\\::::::::: e | ~
| \\~ \ \:: ! %
! s\\\ \\ | E
-j~-_ \\\ \ : (P
- ~ - |
] TN \ \Q\ : 8
J— - N ;~\\~ ~\ ~— !
‘ e _ \\l\\‘:\\\\~\ I;L
h\“\,_\__ T \:\\\\\\\ §§ i
— - _ ‘\~_‘\R\$-~\\~~\‘ | i '
- — _ _ - \\~ ~] :\i
GALVANIZED 1'/," STD. PIPE CAP (TYP.) ;I’:’I N f

APPROX. WEIGHT OF STEEL

PLAN

335 LBS.

34’ PLATE SHALL CONFORM TO
SURFACE SHAPE OF CONCRETE
FLARED END SECTION

18" @ HOLE THRU 34’ PLATE
1'/2' @ HOLE THRU CONCRETE -
3II
|

GENERAL NOTES

|/4II X 411 X 411
PLATE WASHER
1|/|6" ® HOLE

1 @ BOLT WITH FLAT
WASHER AND HEX NUT

I/5'" x 3" BEARING PLATES (TYP.)

SE

PLAN el
— B GRATING DETAILS SHOWN ARE INTENDED FOR USE WITH PARTICULAR SIZES
APPROX. WEIGHT OF STEEL = 395 LBS. o - e erd N } OF PRECAST REINFORCED CONCRETE FLARED END SECTIONS AS SHOWN ON
T gy J STANDARD 542306.
L T I T / 1 STRUCTURAL STEEL SHAPES AND PLATES SHALL BE IN ACCORDANCE WITH
10 e =T T / | | ARTICLE 1006.04 OF THE STANDARD SPECIFICATIONS FOR ROAD AND
— - —-- T =T / = | BRIDGE CONSTRUCTION.
| \:/ - - /“/ ’ / : a
A A_ """ b / // __—1| ~ A GALVANIZED STEEL PIPE SHALL BE IN ACCORDANCE WITH ARTICLE
‘ - T A /// __— | = 542.07 (d) OF THE STANDARD SPECIFICATIONS. STEEL PIPE SHALL
‘ / // | N z| ‘ CONFORM TO ASTM A-53 (TYPE E OR S) GRADE B SCHEDULE A40.
L //q/{;[// //” o | Bl 3
| A =" | __——— Lol N & . BOLTS, NUTS AND WASHERS SHALL BE IN ACCORDANCE WITH ARTICLE
4 P R N | x| 2| X
&0 N | = 1006.08 OF THE STANDARD SPECIFICATIONS.
& rew T RN o S| w| x
— o| | | @ioéi 3L SIT | x| | s ALL FABRICATION SHALL BE COMPLETED AND READY FOR ASSEMBLY
o RN w3 | G| 7 BEFORE GALVANIZING.
5 J I~ — 953
L =l e 5 O & THE CORED HOLES IN THE PRECAST CONCRETE FLARED END SECTIONS
| E!\\ . o Pl SHALL BE TO THE DIAMETERS NOTED. IF CONE-OUT ON THE OTHER
o \\\\ | "~ % END OF THE HOLE OCCURS, THE HOLE SHALL BE FILLED WITH GROUT
. ~ . o~ ||| © TO CORRECT DIAMETER OF THE HOLE.
I TS il ¢
.- - Tl \\ | > APPROXIMATE WEIGHT OF STEEL SHOWN INCLUDES TOTAL WEIGHT OF
e e Sl \ S|’ GRATING, BOLTS, WASHERS, NUTS AND STEEL PIPE.
. St T ~ \\\ L THE CONTRACT UNIT PRICE “EACH” FOR GRATING FOR CONCRETE FLARED
e, —— Tl Tl | END SECTION EQUIVALENT ROUND-SIZE OF THE SIZE INDICATED SHALL
L 12" x 37 x 3" X s el T~ [P INCLUDE FABRICATION AND INSTALLATION OF THE GRATING AS DETAILED
—_— ‘*\Tj\"\i‘.:_\; | HEREIN, INCLUDING FABRICATION OF THE NECESSARY MOUNTING HOLES
RSN IN THE FLARED END SECTION, THIS PRICE DOES NOT INCLUDE THE
[ 3 COST OF THE PRECAST CONCRETE FLARED END SECTIONS.
GALVANIZED 1Y%’ STD. PIPE CAP (TYP.) -] y

BARS !5 x 34" FOR 42" PIPE

BARS !5 x 34" FOR 48" PIPE

BARS !5 x ¥’ FOR 54" PIPE
Yo (TYP.)

PROVIDE 2/ @ HOLE
THRU CONCRETE

CTION A-A 542-12




SIZE WALL SPAN RISE L B C E A SLOPE R-1 R-2 R-3 R-4 R-5
18"/ 2/ 22" 131/, 72" 27" 45" 36" 7 2.16:1 27!/, 13%," 51/, 2 12"
24" 3 28!/, 18 72" 39" 33" 48" 8 2.29:1 40" 149 "/ 49, 3 14"
30// 3|/2// 36|/4// 22|/2// 72// 48// 24// 60// 10// 2-34::1 51// 183/4// 6|/8// 3// 15//
36" 4 433/, 265" 96" 60" 36" 72" 1054 2.4:1 62" 22\/5" 6!/, 6" 20"
42" 41/, 51/g"" 31 96" 60" 36" 78" 153 2.35:1 73" 26! /4 73, 6" 22"
48" 5/ 58!/, 36" 96"/ 60" 36" 84" 21" 2.31:1 84" 30" 87" 6" 22"
54" 51/ 65" 40" 96"/ 60" 36" 90" 25!/, 2.26:1 92!/, 3334 10" 6" 24"
60" 6" 73" 45" 96" 75" 21" 96"/ 26" 2.34:1 105" 37/ 1Y, 6" 21"
72" 7 88" 54" 100" 78" 22 | 120" 35" 2.29:1 126" 45" 13%¢ " 6" 24"
|
—»|  |=— SKIRT .
=
NOTE: END CONNECTION
TO FIT PIPE USED R-1
QI — T
=y | | =T I
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- |
i | |
| |
| |
| R-5 I 7
| | Rni
E _'_I' - - - -~ - """ "~ """ """ V" /- /- /- I'_ Ll ,/ E
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| | \ SHAN
| | R—4 \\ R'3
I | r /_ \ Y
| | \ . - _
Y < | S e -—
— | T = _ | ———————————
I ~~~~~~~ |
T N |
< —— = TONGUE ~ 1
GROOVE
3y WALL E WALL
1 — [ _—
<
= OPTIONAL 24" DIA. /
] SPLICE MINIMUM
| —
-
% - C e B _ END VIEW
‘ = = ;
X SLOPE NOTES:
. ‘Y RISE PRECAST CONCRETE FLARED END SECTIONS SHALL
7,3 I _ s CONFORM TO THE APPLICABLE REQUIREMENT OF
o M AASHTO M-206.
N v N
SAME REINFORCEMENT — N
AS INNER CAGE < < »| PRECAST CONCRETE FLARED END SECTION FOR
! S — 1% PIPE ARCH DIAMETER REQUIRED SHALL BE AS
= - —~—% 7 V.V V AR SR VVV %Ag INDICATED ON DETAIL PLAN FOR EACH INDIVIDUAL
_ >l e INSTALLATION.
- STANDARD SR ol 3
A —| 3
= REINFORCEMENT o THE END BLOCK SHALL BE PLACED PRIOR TO THE
2 - #4 BARS 8 ¢ 36 INSTALLATION OF THE FLARED END SECTION. THE
o | - END BLOCK SHALL BE BACKFILLED IN ACCORDANCE
. B WITH ARTICLE 502.10 OF THE STANDARD
LONGITUDINAL SECTION S R D LCE 1 SPECIFICATIONS, COST INCLUDED IN THE END SECTION.

PRECAST REINFORCED CONCRETE

ARCH DIAMETER FLARED END SECTION

542-13




CL. (TYP.) WELDED WIRE 24"
~ABRIC 6" f
58% /100 SQ FW‘ -
Ty (INCIDENTAL) i ¢ -
[ [ 0.0, ExIsT) | 6223 PROPOSED i EXISTING \j>
| N
@ S. @ <: SEWER : SEWER
¢ 6//

-RONT VIEW >lhe VIEW

CONCRETE COLLAR FOR SEWER CONNECTION




e —] OWNERS STANDARD OR EQUAL
CONFORMING TO AW.W.A, SPECIFICATIONS

—
5
5

3
QN

O

|_

- [](] TO CONFORM TO

~ e = ///MANUFACTURH?S SPECIFICATIONS

v/ NN N |f:"‘/_//// \>V/“/ \I\ o NS LS
A ST //f ach FOR DEPTH OF BURY SEE

< i‘k/////////—PLANS AND SPECIFICATIONS

INSTALL LAYER OF FILTER FABRIC

2 OVER DRAIN FIELD.  INCIDENTAL
46" MINIMUM

Send iy Sof >t DRAIN FIELD TO BE /5 CU. YD.

Zig%ofgl ”"‘{j ‘;‘////////COURSE AGGREGATE.  INCIDENTAL
r o QOfoo PROVIDE CONCRETE BASE
SEE z HYDRANT DRAIN : 00////////ﬁAND THRUST BLOCKING

PLANS () OPENINGS ///g;‘/ AGAINST UNDISTURBED

NN

Ly

W&

EARTH, INCIDENTAL

O
O

o
V
AN

o oO

O
S NSNS 7777 NN

ANNRNN \

NOTE:
CONCRETE BASE AND BLOCKING MATERIAL SHALL
NOT BLOCK NOR OBSTRUCT HYDRANT DRAIN.,

TYPICAL HYDRANT INSTALLATION 961-1




CAST IRON METER BOX COVER

CWATER™ OR “"MeTerR” ON LID

VARIABLE

—

R P )2 A\ e\ 4 z NS /S )NSTISITTS77y |
s & N 7, S| ¢
-4 § / Q Z b
po N\ 20 A
o Aé /\EI///// \ N4 \\\\\IZ/\ §B‘ .
. - / / é\ A T
AN Z N
)
N 4
7 N
Y
7
4 S
/
2 S
N
\
4
p <
P /
7 2
SEE SPECIAL PROVISIONS 2 : yE S
| N
COVERING MATERIAL FOR & e AR
Z - N\ M
METER BOX, YOKE, | y
| 7
AND METER BOX 2 | | Q
COVER p | A
Z g N
18" o
Y - ——| |7
A )
|
N\ . N
v : | N
|
\ |
> R
7 | N
- Y
A |
\ 7~ N2 SNZENEERN \\\/// \\\\\\\//

TYPICAL SINGLE METER BOX INSTALLATION

SERVICE PIPE

CORPORATION STOP

L 4 \\;\///

________ ]

2N
H\& NN N7 \\\ 4

AN
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“"WATER" ON LIDZ

\\

DN Nl N NN oy

X

NN

NN X

/

77 RN N

SCREW TYPE J///////

ADJUSTMENTS
FOR DeEPTH

CONCRETE BLOCK

~

[ SN SN/ a /]

/CONCRETE 3LOCK

':V

|

N TSN NS TSN 7N A A

N AN A AN PP SN NZ RN v

/ ANy

|

1ZNNZAVAN </// \\\\//\ AN NN

CONCRETE BLOCK/

b61-3

TYPICAL VALVE BOX INSTALLATION

//




WATERMAIN INSTALLATION REQUIREMENTS

UNIFORM LAYERS NOT
EXCEEDING 8" THICK

WITH APPROVED TOOLS

WATERMAIN [N STEEL CASING

SUBGRADE

SISINSTIN

J
/

USE THE MATERIAL
THAT WAS EXCAVATED
FROM THE TRENCH IN

ACCORDANCE WITH—\\\\\SV

SECTION 561, OR
TRENCH BACKFILL

RAMMED OR TAMPED |

'

V/Z\\\ / \\\\\\\\\V/ ‘

DA
7

5/_0//

4/_6//
MIN. COVER

MOIST FINE
-~ AGGREGATE

GENERAL NOTES:
ANY SOFT OR SPONGY MATERIAL ENCOUNTERED BELOW THE ELEVATION OF THE PIPE SHALL Be REMOVED AND
REPLACED WITH WELL COMPACTED MOIST FINE AGGREGATE.

I

2.

3.
THE TOP OF PIPE, WHICHEVER IS GREATER,

47" MIN.

WATERMAIN TRENCHES EXCAVATED

SUBGRADE
NS \\\\\\\\\\\\\:\\ E\‘\\\ Yo ‘
\ ¢
USE THE MATERIAL 4
THAT WAS EXCAVATED - -
FROM THE TRENCH I
ACCORDANCE WITH ™ b
SECTION 561, OR \\\‘>’ 4776
TRENCH BACKFILL MIN. - COVER
A //
UNIFORM LAYERS NOT 12 Y
EXCEEDING 8 THICK
RAMMED OR TAMPED
\ MOIST FINE
Ve S S S
' © “(‘i:
S/ S S S S S S

47" MIN,

ANY ROCK ENCOUNTERED IN THE TRENCH SHALL Bt REMOVED TO A DERPTH OF AT LEAST 8 INCHES BELOW THE
PIPE GRADE AND REPLACED WITH WeLL COMPACTED MOIST FINE AGGREGATE.

THE SIDES OF THE TRENCH MAY BE SLOPED OR BENCHED ABOVE A o FT. TRENCH DERPTH OR ABOVE THE ELEVATION OR

BACKFILL OPTIONS:

M
M
M

THOD
THO
THO

)
)

l:  UNIFORM LAYERS NOT EXCEEDING 12"
2. UNIFORM LAYERS NOT EXCEEDING 12"
3

IN LIEU OF CONPLETE SHORING OR SHEETING OF THE FULL TRENCH DEPTH.

THICK RAMMED OR TAMPED WITH APPROVED TOOLS
THICK INUNDATED OR DEPOSITED IN WATER
FILL TRENCH WITH LOOSE MATERIAL THEN JET WITH WATER. 6 FT MANIMUM SPACING OF HOLES 561_4




BRACE PLUG AGAINST
UNDISTURBED EARTH

| _
h=\ \EYNE
\,;} .4

|
s A\
BRACE PLUG AGAINST UNDISTURBED EARTH X AT
PLUGGED TEE VERTICAL BEND

NOTES:

ALL BLOCKS BEAR AGAINST UNDISTRUBED EARTH.
ALL BLOCKING SHALL BE 3,000 P.S.1. POURED CONCRETE. PLUGGED CROSS

ARROWS INDICATE DIRECTION OF THRUST. TYPICAL THRUST BLOCK INSTALLATIONS

ALL FITTINGS SHOWN IN PLAN EXCEPT VERTICLE BEND.

b61-5
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-LeVATION

BEND BLOCKING

[1°4"
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PROPOSED
STORM SEWER

(WATER MAIN REQUIREMENT)—\ i ELEV,
10" EITHER SIDE OF (SEE PROFILE)
WATER MAIN EXISTING
18" MIN. CLEARANCE WATERMAIN—\
WATERMAIN SIZE VARIES

PAY LENGTH VARIES

ADJUSTING WATERMAIN DETAIL 5617




CWATERT ON LID VARIABLE

GRADEX\ - w .

SV

MIN,

SERVICE BOXﬁ\\\i\

LOT LINE

WATER MAIN

DIRECT CONN,

DeRP TH VARIABLE DEPENDING

ON FROST LINE 4'-6"

0% fffffffff 11

/ TAP SERVICE PIPING Z |
CURB STOP-COUPLING

i
|
|
|
|
|
|
_—
|

COPPER TUBE - TYPE "K”

CORPORATION STOP
COUPLING

TYPICAL TAP SERVICE PIPING (COPPER)




CONNECT TO EXISTING *
SERVICE PIPE
OR PLUG

h

e \¥
TRENCH WALL

\A

9’-0"" MAX. TO
GROUND SURFACE

V\
T oY Y

Z

A7

Il
A
UNDISTURBED EARTH - SHAPE TO

PROVIDE UNIFORM BEARING FORY/4
OF BARREL CIRCUMFERENCE

6//
MIN

PLAN

MAXIMUM SLOPE (SLOPE TO BE LESS THAN l:l
WHEN NECESSARY TO SECURE BEDDING IN UNDISTURBED EARTH)

L —

NOTE: RISERS TO BE CONSTRUCTED IN LIEW OF
WYES WHERE SEWER DEPTH EXCEEDS 12°-0".
FOR PIPE MATERIAL AND CONCRETE SEE
SPECIFICATIONS

AN\ Z4

- %
STANDARD TEE - BARREL SIZE TO BE AS CALLED
7 FOR ON PLANS, OR AS OTHERWISE SPECIFIED
e -
1= \ y BEDDING AS SPECIFIED
N NL

963-1 SECTION A-A

TYPICAL RISER FOR SERVICE LATERAL




PUBLIC SEWER

WYE OR TEE

PLAN OF SEWER
AT HOUSE INLET

WHERE TEES AND WYES ARE NOT PROVIDED. TAPPING
SADDLES WILL BE REQUIRED. AXIS OF OUTLET
PLACED AT 45° SLOPE WITH HORIZONTAL. OUTLET
10 Be PROVIDED WITH STOPPER.

TYPICAL HOUSE INLET

5632




PROPOSED SEWER

PROP.CN%EXIST,J///

SEWER LINE

(OR WATER) IS LOCATED 10 FEET OR MORE FROM
EXISTING WATER (OR SEWERD).

10’

HORIZONTAL

PLAN VIEW

PROP. OR EXIST,

"//__WATER MAIN

PROPOSED SEWER (OR WATER) IS LOCATED LESS THAN 10 FEET FROM
EXISTING WATER (OR SEWER).

AN AN % - VARIABLE - %NA\/N&\\/NAWA

§ N
7 ) EXISTING OR PROPOSED
) g%//r__WATERLINE
N
> T z

N
>
7 PNV N //M»\\\\g
N S
< > UNDISTURBED SOIL
7
> %
% 3 187 MINIMUM
7 <
% <
N )
7 < Y
2 :
S T+ 4
% %

SEWER LINE

EXISTING OR PROPOSED

WATER AND SEWER SEPARATION REQUIREMENTS - HORIZONTAL SEPARATION

563-3




PROPOSED
CASING

EXISTING OR

/ PROPOSED MANHOLE \

PROPOSED

S (V. [ CASING S (.

L0 O i [ )

7 257 ,»,-l o —Z =2 —_—
EXISTING STORM SEWER \ OUTLET
OR STORM SEWER TO BE INLET

CONSTRUCTED

EXISTING SANITARY
SEWER OR SEWER TO
BE CONSTRUCTED

ELEVATION - ECCENTRIC

\ EXISTING STORM SEWER

OR STORM SEWER TO BE
NO JOINT CONNECTION

CONSTRUCTED
SHALL BE ALLOWED IN_
""THE SANITARY OR THE '
CASING INSIDE THE MANHOLE

ELEVATION - CONCENTRIC

CASING SHALL BE CAST IRON WITH AN INSIDE DIAMETER
2 LARGER IN DIAMETER THAN ENCASED PIPE OUTSIDE
DIAMETER WITH BOTH ENDS OF CASING SEALED

AT GRADE CROSSING OF
SANITARY AND STORM SEWER

PROVIDE ADEQUATE SUPPORT FOR SEWER TO
PREVENT SETTLING AND BREAKING THE WATER MAIN.

10° 10 PROPOSED

-

‘ '/’ SEWER
7

OMIT GRANULAR EMBEDMENT AND BACKFILL

TO ONE FOOT OVER TOP OF SEWER AND USE
EXCAVATED MATERIAL (CLASS IV) AS APPROVED
BY THE ENGINEER AND COMPACT 10 FEET ON
EACH SIDE OF WATER MAIN.

STORM SEWER
(WATER MAIN REOUIREMENTS) OR CASING
MINIMUM 18"

IF GRANULAR BACKFILL EXIST. REMOVE WITHIN WIDTH
OF PROPOSED SEWER TRENCH AND REPLACE WITH
EXCAVATED MATERIAL (CLASS V) AS APPROVED BY THE
ENGINEER AND COMPACT.

EXISTING WATER MAIN

CASING SHALL BE OF WATERMAIN MATERIAL WITH AN INSIDE DIAMETER 2 LARGER IN DIAMETER

THAN ENCASED PIPE OUTSIDE

DIAMETER WITH BOTH ENDS OF CASING SEALED

PROPOSED SEWER LINE WITH MINIMUM
18" VERTICAL SEPARATION ABOVE
EXISTING WATERMAIN

POINT LOADS SHALL NOT BE ALLOWED BETWEEN SEWER OR
SEWER CASING AND WATER MAIN

PROVIDE ADEQUATE SUPPORT FOR EXISTING WATER MAIN
TO PREVENT DAMAGE DUE TO SETTLEMENT OF SEWER TRENCH

OMIT GRANULAR EMBEDMENT AND BACKFILL
TO ONE FOOT OVER TOP OF SEWER AND USE

BY THE ENGINEER AND COMPACT 10 FEET ON
EACH SIDE OF WATER MAIN.

PROPOSED SEWER

B LESS THAN 18"
./_

VZAZNZNANANZNZNZNZANZNZNANZANZN NN ZANZNZANZANZANZ ¢

EXCAVATED MATERIAL (CLASS IV) AS APPROVED

EXISTING WATER MAIN

- STORM SEWER
RUBBER GASKET

PROVIDE ADEQUATE SUPPORT FOR EXISTING WATER MAIN
TO PREVENT DAMAGE DUE TO SETTLEMENT OF SEWER TRENCH

MAINTAIN 18" MINIMUM VERTICAL SEPARATION FOR 10" HORIZONTALLY

PROPOSED SEWER

EXISTING WATER MAIN

PROPOSED SEWER LINE

BELOW EXISTING WATER MAIN

PROVIDE ADEQUATE SUPPORT FOR EXISTING SEWER LINE TO PREVENT
DAMAGE DUE TO SETTLEMENT.

IF GRANULAR BACK FILL EXISTS, REMOVE WITHIN WIDTH OF EXISTING
SEWER TRENCH AND REPLACE WITH EXCAVATED MATERIAL (CLASS IV) AS
APPROVED BY THE ENGINEER AND COMPACT.

OMIT GRANULAR EMBEDMENT AND BACKFILL TO ONE FOOT OVER TOP OF
WATER MAIN AND USE EXCAVATED MATERIAL (CLASS IV) AS APPROVED
BY THE ENGINEER AND COMPACT FOR 10’ EITHERSIDE OF SEWER LINE.
: q ——EXISTING SEWER LINE
10°

A

PROPOSED | !

WATER MAIN s ST
1|2
| =

CASING o v}

CASING SHALL BE OF WATER MAIN MATERIAL WITH AN INSIDE DIAMETER 2 LARGER IN DIAMETER

THAN ENCASED PIPE OUTSIDE DIAMETER WITH BOTH ENDS OF CASING SEALED

EXISTING SEWER LINE
PROPOSED

WATER MAIN

* LESS THAN 18"

0 ! 3

« NOT ALLOWED
MUST MAINTAIN 18" VERTICAL SEPARATION

PROPOSED WATER MAIN
BELOW EXISTING SEWER LINE

POINT LOADS SHALL NOT BE ALLOWED BETWEEN WATER MAIN
CASING AND SEWER

OMIT GRANULAR EMBEDMENT

AND BACKFILL TO ONE FOOT
OVER TOP OF SEWER AND USE
EXCAVATED MATERIAL (CLASS V)
AS APPROVED BY THE ENGINEER
AND COMPACT 10 FEET ON

EACH SIDE OF WATER MAIN.

PROPOSED

10° 10’ [~ WATER MAIN

ENGINEER AND

THAN ENCASED PIPE

IF GRANULAR BACKFILL EXIST.
REMOVE WITHIN WIDTH

OF PROPOSED SEWER TRENCH
AND REPLACE WITH

EXCAVATED MATERIAL (CLASS IV)
AS APPROVED BY THE

CASING

LESS THAN 18"

EXISTING SEWER LINE
COMPACT.

CASING SHALL BE OF WATERMAIN MATERIAL WITH AN INSIDE DIAMETER 2 LARGER IN DIAMETER

OUTSIDE DIAMETER WITH BOTH ENDS OF CASING SEALED

PROPOSED WATER MAIN
ABOVE EXISTING SEWER LINE

563-4




