TOP_AND BOTTOM REINFORCEMENT DESIGN DATA FOR 1. PROVIDE GRADE 60 DEFORMED REINFORCING BARS THAT MEET THE
_TN- REQUIREMENTS OF ASTM A 615, A 996 OR A 706. DO NOT WELD
EVBEDMENT % CAST- IN-PLACE BOX CULVERT REINFORCEMENT STEEL. DO NOT USE RAIL STEEL (A 996) WHERE
e o BENDING OR WELDING OF REINFORCEMENT BARS IS INDICATED.
SLAB 1. f'0 = 3000 P.S. 1. FOR CLASS A CEMENT CONCRETE 2. DESIGN SPECIFICATIONS: AASHTO LRFD BRIDGE DESIGN
LAP THICKNESS 2. f’c = 4000 P.S.1. FOR TOP SLAB AT GRADE SPECIFICATIONS AND AS SUPPLEMENTED BY THE DESIGN MANUAL ,
- (CLASS AAAP CEMENT CONCRETE) PART 4, STRUCTURES.
= = - = - = CONSTRUCTION R 3. PROVIDE MATERIALS AND WORK QUALITY IN ACCORDANCE WITH
a . . . N N N _—JOINT (TYP.) 3. fy 60,000 P.S. 1. FOR REINFORCEMENT BARS THE APPROPRIATE SPECIFICATIONS AS OUTLINED IN THE
S H & 4., fy = 65,000 P.S.I1. FOR WELDED WIRE FABRIC PENNSYLVANIA DEPARTMENT OF TRANSPORTATION PUBLICATION 408.
= |ns 2n an)
Q| RTI | X1 A~ L2 2 CLR. . SeE |PY 4. DEAD LOADS: INCLUDES SURFACE AREA DENSITY OF 30 P.S.F.
| > THTGKNESS MIN. CHAMFER . S STRUCTION & INSTRUCTIONS FOR FUTURE WEARING SURFACE FOR BOXES AT GRADE.
<3 . bd| 20 cLR 5. USE EPOXY COATED REINFORCEMENT BARS I[N THE FOLLOWING CONDITIONS:
== & SPAN (S) : A MINIMUM SLAB THICKNESS = 10" ®TOP SLAB AND HEADWALL WITHIN 2/-0" OF GRADE.
%z 2 FLoor , ®ALL CURBS AND BARRIERS.
| % 5?: ]. 2" = IHICKNESS H SEE INSTRUCTION F B. MINIMUM WALL THICKNESS = 10" FOR RISE <5’'-0" ©THROUGHOUT THE CULVERT WHEN VITRIFIED CLAY LINER
P - w
= (TYP.) @ FILLET TO FIT WIDTH C. MINIMUM WALL THICKNESS = 1/-0" FOR RISE =>5'-0" PLATES ARE USED.
Tz | 3 | OF VITRIFIED-CLAY LINER D. ADD 1" (Yo" AT THE TOP AND 1" AT BOTTOM) 6 PROT/%SEA;':' égﬁggE%AggVER ON REINFORCEMENT BARS
PLATES, IF REQUIRED. TO THE EFFECTIVE DESIGN THICKNESS OF BOTTOM " EXCEPT AS NOTED
N b ! SLAB OF BOX CULVERTS, FOR THE TOTAL (PROVIDED) THICKNESS. 7. FOR HYDRAULIC DESIGN REFER TO DESIGN MANUAL, PART 2.
17-0" (TYP.) 1 t 74(7 3" CLR. E. ESSFESI)E( $3L¥EET$OI§TDEEQD§£ASD$HII/(ZZII(III!EEEGRAL WEARING 8. FOR LOW FLOW FISH PASSAGE DESIGN COMMENTARY REFER TO DESIGN
f . MANUAL , PART 2.
RREERRERERERLIRLERLRLELRLRLRLLRLLLLKK] N F. IF SPECIFIED, VITRIFIED-CLAY LINER PLATES WITH TYPE B 9. INDICATE ALLOWABLE AND MAXIMUM DESIGN FOUNDATION PRESSURE
o POINTING ( INCLUDE COST IN THE PRICE OF CONCRETE TO WHICH ON THE PLANS.
;'_8" mm ggggmg,w ATTACHED. ) 10.  PLACE HEADWALLS, APRON WALLS AND WINGWALL FOOTINGS BELOW
- . . FROST DEPTH OR 3'-6" WHICH EVER IS GREATER.
TYPICAL BOX SECTION ROCK IS ENCOUNTERED G. 3" CLEAR IF LINER PLATES ARE USED 11. USE 4" 2 FORMED WEEP HOLES AT 15/-0" MAXIMUM CENTERS PLACED
NO SCALE SEE NOTE 19 THIS SHEET H. 2" CLEAR IF AT GRADE AT A MINIMUM 1/-9" ABOVE BOTTOM OF SLAB OR 6" ABOVE NORMAL FLOW
LINE, FOR DETAILS SEE BC-751M. FOR WEEP HOLES LOCATED IN THE
L. EEQ?ERN&E géR%gFESE'\jE%L REINFORCEMENT NORMAL TO THE COMPACTED NO. 2A COARSE AGGREGATE AREAS OR FLOWABLE BACKFILL
. AREAS, PROVIDE PREFORMED DRAIN CONFORMING TO PUB.408 SECTION
J. PROVIDE EXPANSION JOINTS AT APPROXIMATELY 90’ 623.2(a) , WHICH IS 2°-0" MINIMUM HIGH x 4’-0" WIDE CENTERED
INTERVALS AND CONSTRUCTION JOINTS AT APPROXIMATELY HORIZONTALLY ON WEEP HOLE, SEE PREFORMED DRAIN DETAIL ON SHEET 5.
€ ROADWAY 30’ INTERVALS. PROVIDE EXPANSION JOINTS IN BOTTOM SLAB. 12.  CONCRETE HEADWALL REINFORCEMENT WILL REQUIRE A SEPARATE
e DESIGN IF HEIGHT IS GREATER THAN 2'-0".
CENTER OF ROADWAY 13. USE THIS STANDARD DRAWING IN CONJUNCTION WITH THE
APPLICABLE ROADWAY CONSTRUCTION STANDARDS FOR GUIDE RAIL.
TO OUT DIM. OF STRUCTURE 6% - W, OxUd. O 14. REFER TO DESIGN DRAWINGS FOR SPACING OF POSTS.
FOR DETAILS CALVANIZED OR EPOXY 6" CONCRETE APRON 15. THOROUGHLY COAT ALL SURFACES OF THE BASE PLATES IN CONTACT
EL. ToP SEE RC=SIM | L 5 x g~ COATED STEEL WIRE AT INLET & OUTLET WITH CONCRETE WITH CAULKING COMPOUNDS PRIOR TO ERECTION.
OF SLOPE m FABRIC PLAGED AT T0 BOTTOM OF WINGWALL AFTER ERECTION AND ALIGNMENT, SEAL OPENINGS BETWEEN THE METAL
ipe . 1 -6 6" H} w CONCRETE SLAB . 1-e" CENTER OF APRON FOOTING OR BOTTOM OF ROCK 3335?35353'3 ;L‘Esggﬁfgﬁgog]Tﬂug’w";gé”c COMPOUND MEETING THE
NOTE: e-Notification HEADWALL (TYP.) BARRIER CURB LINING WHICHEVER IS DEEPER 16. FOR JOINT DETAILS SEE BC-735M. WHEN EXPANSION JOINTS ARE
—_— 3"6" MIN. - . - .
revision on sheet 14 I SEE DETAIL B USED, WATERSTOPS ARE REQUIRED IN THE TOP AND BOTTOM SLABS
) ) AND THE WALLS.
SEE NOTE 12 ] 4" MIN \/ ) #4 @ 12" 17. FOR SAFETY WING DETAILS, SEE SHEET 3.
N S - — — — . ;Z*?E’ég%g‘(g;%m THE y ‘ 18. MODIFIED STRUCTURE MOUNTED GUIDE RAIL BARRIER GRANTED TL3
: : i . ] . DESIGNATION BY FHWA.
CHANGE 1 SEE DETAIL Aj\ EL. CUCYERT & CONCRETE APRON & I <~ 19.. INDICATES ADDITIONAL EXCAVATION FOR BEDDING MATERIAL BELOW THE
‘ } - ll @< BOTTOM OF R.C. BOX CULVERT WITH LIMITS AS SHOWN. BACKFILL
EL. CONCRETE APRON © = F WITH 2A OR #8 COARSE AGGREGATE. LEVEL BEARING AREA FOR PRECAST
J SLOPE (%) SEE APRON SECTION by %4 0 120 - BOX SEGMENT WITH MINIMUM THICKNESS OF FINE AGGREGATE.
CHANGE 2 — . . e — < — o (TYP.) 20. PROVIDE COMPACTED NO. 2A COARSE AGGREGATE BACKFILL OR TYPE B
TS TONNNTS [ B o2+ v I ey 0r -~ 0, - FLOWABLE BACKFILL AT INLET END OF CULVERTS FOR A MINIMUM LENGTH
/| ee erossdes \" o 1 | 9" AT OF 10’ -0" PLUS WINGWALLS. HEIGHT OF COMPACTED NO. 2A
STREAM BED — BEDD ING n - INNER SIDE 1o AT COARSE AGGREGATE OR FLOWABLE BACKFILL IS A MINIMUM OF 2‘-0"
L 5 _ov MIN. ABOVE NORMAL STREAM. ELEVATION EXTENDING TO THE BOTTOM OF
A ROMEACTED NO. 24 ‘ APRON SECTION OURER SIoE, WINGWALL FOOTING OR BOTTOM OF ROCK LINING WHICHEVER IS DEEPER,
A potess s o e o BBl o soa
e IR SEE NOTE 20 21. CLASS A TYPE 4 GEOTEXTILE IS PERMITTED TO BE PLACED BETWEEN
SEE SECTION PP ON SHEET 5 ' THE BEDDING MATERIAL AND EXCAVATION OR TO ENCASE THE BEDDING
, 2" TYP.
AND SECTION Q-Q ON SHEET 6. Ao -0 ( CULVERT - e MATERIAL.
MIN. NOTE: FLOOR ) APRON
USE APRON AT INLET AND OUTLET IF WARRANTED. \ |
SEE APRON SECTION THIS SHEET. FOR ALTERNATE < v
DESIGN BY CONTRACTOR, PROVIDE THE APRONS LEGEND
SECTION ALONG CL CULVERT ON THE PLANS. ‘ / I ! TEF. s DENOTES EACH FACE
NO SCALE ,5/ STEEL WIRE FABRIC F.F. : DENOTES FRONT FACE
TYPE E2 WATERSTOP R.F. : DENOTES REAR FACE
VARIES BASED ON EL. : DENOTES ELEVATION
“BARRIER/GUIDE | ‘ A GUIDE BRIt DETAILS DETAIL C C.1.P. :+ DENOTES CAST-IN-PLACE
RAIL TYPE 3 SEE BD-609M, BD-610M OR NO SCALE B.B. : DENOTES BACK BATTER
17-6" -4 BD-617M BASED ON BARRIER/
aa— WEARING -1 GUIDE RAIL TYPE.
COURSE ( h)
—— SEE NOTE 12 — 6" MAXIMUM HE1GHT - | - | — %6 COMMONWEALTH OF PENNSYLVANIA
] BASED ON BARRIER/ RC-51M TYPE 31 STRONG POST GUIDE RAIL DEPARTMENT OF TRANSPORTATION
. P GUIDE RAIL TYPE BD-601M CONCRETE DECK SLAB BUREAU OF PROJECT DELIVERY
#5 @ 9 BD-609M PA STRUCTURE MOUNTED GUIDE RAIL BARRIER
| 1 BD-610M PA BRIDGE BARRIER
*—/ PR —d . . BD-617M PA TYPE 10M BRIDGE BARRIER
#6 . st on |%s 5 OR *4 BD-621M RE INFORCED CONCRETE ABUTMENTS STANDARD
2" CLR 2" -/ topsLAB 4 " BD-625M WINGWALL LENGTH
. LR, CLR. 2" CLR. (TYP.)
. BD-631M END WALL DETAILS
=T =t BC-706M PA STRUCTURE MOUNTED GUIDE RAIL BARRIER R. C. BOX CULVERT
\ o BC-734M ANCHOR SYSTEMS
BC-735M WALL CONSTRUCTION AND EXPANSION JOINT DETAILS - -
*6 E J aR BC-736M RE INFORCEMENT BAR FABRICATION DETAILS CAST-IN-PLACE
— N NOTE: BC-T739M BRIDGE BARRIER TO GUIDE RAIL TRANSITION
N BC-751M BRIDGE DRAINAGE
FOR PA STRUCTURE
M MOUNTED GUIDE RAIL BC-788M TYPICAL WATERPROOFING AND EXPANSION DETAILS RECOMMENDED _AUG.30, 2019 |RECQMMEND AUG. 3p, 2019 SHEET 1 OF 15
DETAIL B -
IMPROVEMENT CONDITION —_— DETAILS, SEE SHEET 2. BC-798M MECHANICAL CONNECTION DETAILS S ..
NO SCALE NO SCALE ’ ol X o | /e BD-632M
REFERENCE DRAWINGS ACTING CHIEF BRTDGE ENGINEER ~ — | ACT. DIR., BUR. OF PROJECT DELIVERY
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BASE PLATE
(TYP.)

6"Xx6"X1’ -]0'/4 "
WOOD BLOCK

(TYP.) “\\\\\444*2

_N "/ Tf:fl ‘H H‘ AN
. | \L,szzjmf\uffff/yjt/ 77777777 /'1/7// /L/VL 77777777777777777777777777 [ e = e 2|
" / LTS 47x3 xcs 8. 2
END OF DECK RAILTUBE BR}
—— RUBRAIL
AND CURB
SEE BC-706M FOR RAIL AT PLAN
END OF BRIDGE DETAILS TS Tux3"x!/y"
TUBULAR BLOCKOUT
6" LONG TS 4nx3
" . RAILTUBE | 12 GA.
g,_g.l.NMAx. & posT & PosT A ¢ post W-BEAM € posT
1| - | / o 3 | / o 3 |
‘ = 1% TYR / '/
”{, o e ) / T o]
=) | ST o 4 Ay o SN =) L $oT
=] C i &1 | o 1 o
i x \‘h I 4 FHJ
%\ ™ // J L // E b [
T ‘ T i |
I I I ] I I
e R RN
CLR. ‘ ‘ ‘ ‘
| 2 SPA.e ‘ \ 2 SPA.e ‘ 2 SPA.@ | 2 SPA.@ ‘ 2 SPA.e 2 SPA.e | 2 SPA.e 2 SPA.e ‘ 2 SPA.@ |
" t T T '
9" MAX. : gn ]5|/2 n gn ! g 15|/2 " gn ! gn 15'/2 " gn !
9" MAX. — L av | || an an | || || e
4" At C6x8. 2 T ‘ ‘
RUBRAIL . ‘ .
?315? TO CONSTRUCTING CURB AND TOP SLAB ‘ LEGEND
ANCHOR BOLTS SHALL BE INSTALLED WITH 4 - ST EQUALLY SPACED

EITHER A TEMPLATE OR ACTUAL POST
W/BASEPLATE INSTALLED TO ENSURE PROPER
ANCHOR BOLT ALIGNMENT & PLACEMENT

2n

(TYP

LY

PA STRUCTURE MOUNTED GUIDE RAIL

ELEVATION ALONG TOP SLAB OF CULVERT

#6 (TYP.) \ 6
1 -gn A
#5 @ 9 J-k I
CLR. (TYP.) L —
T
/< e
3llx3 "
CHAMFER AT L o
ToP, INLET END
ONLY. ALTER ‘
REBARS AS
REQUIRED ‘
~—FLOW
r'
¥ T T— #5 @ 9"
1 -gn L 4 cLR.
UNDER FILL

® FOR CURB REINFORCEMENT SEE

BD-609M.

® TOP SLAB REINFORCEMENT AS DESIGNED.

WATERPROOF ING MEMBRANE
SEE BC-T788M.

CONSTRUCTION
JOINT

e

CONSTRUCTION —
JOINT

=

T

.)

TYPICAL HEADWALL SECTIONS

#7 TOP
‘ ‘ " %3 BOTTOM
ST REBAR PER
BD-601M
[}
#5 @ 9" #
4" CLR., — 1 -gn
AT GRADE

A SEE NOTE 12, SHEET 1.

NOTES:

1.

FULLY DEVELOPED
#5 EPOXY

COATED REBAR ————————=\_

2Y2" MIN., 11" MAX. TOTAL
WEARING COURSE THICKNESS (h)

(COMBINATION FILL AND OVERLAY)

SEE DETAIL B SHEET 1 FOR ALTERNATE DETAIL.
SEE BD-601M FOR BARRIER REINFORCEMENT
S

AND DIMENSION DETAILS.

9" PAVEMENT NOTCH
( CAST-IN-FIELD OR PRECAST
SECONDARY CASTING)

* *5 \ﬁ P |
MECHANICAL
COUPLER — :

|

|

|

2" CLR. ‘
(TYP.) ‘
|

|

i— PAVING NOTCH DEPTH
(REFER TO BD-628M)

% THREADED INSERTS OR
#5 MECHANICAL
SPLICE ON COHESIVE
SOIL OR NONCOHESIVE
SOIL WITH £ 15 AVERAGE
NUMBER OF BLOW
COUNTS.

FULL DEPTH

#5 EPOXY

¢ COATED REBAR

END BOX CULVERT

DESIGN

*
#5 MECHANICAL

COUPLER

PAVEMENT NOTCH DETAIL

AT GRADE WHEN APPROACH SLAB IS REQUIRED

SPECIFICATIONS TABLE ON BC-706M.
CURB REINFORCEMENT SHOWN FOR CLARITY, SEE BD-609M.
SEE RC-51M FOR TYPE 31 STRONG POST GUIDE RAIL DETAILS

ST REINFORCEMENT REQUIRED AT POST LOCATIONS ONLY.
SEE SHEET 8 FOR SLAB REINFORCEMENT BAR DETAILS.

>

)

%

1" R

T-3" + h +6"
T-3" + h +6"

/ZHR #4
/

2" R
v

d

1:_9I/4 " |
|
XS
*\ PIPE SLEEVE 3w
WeX20 | ./ —ROUND HEAD
* % #6 REQUIRED 1 R DI%E"BEA;OR -
ADDITIONAL . NS
RE INFORCEMENT IF g — TS 41x3" ¥ =
HEADWALL /CURB RAILTUBE -
#Eiﬁ“g"ls GREATER 8 ——— 12 GA. W-BEAM - i
o TS 7"x3"xV4" N
54 n
%" DIA. TUBULAR BLOCKOUT ~
S/Fz"F’??Eﬁ é233 ANCHOR HoLTTaT 6 LONG A
. BOLT WITH &
BOLTS W/ LEVELING NUTS HEX NUTS ROUND JHEAD BOLT oNDY
x H-ccof=a— - — - — - — - —
3 (TYP.) _| S C6x8.2
~ RUBRAIL WEARING
‘ JEJT *%‘7 = COURSE
[N [N f
HEX HEAD K
= **x\ﬁ / °) BOLT FOR TS - - - -
: N4 g ue
Z > *4 SEE REINF. . ‘ -= Loz
SE . BAR DETAILS | i
= o [ ]
oo —
w\ o [+
oo oy
iy \ \ <=
238 ( b ==
E?ﬂ.u ‘ \&\C 7 e = 0.8
www Q: — Ox
xxTwn \ % o
1 o
- L
2" CLR. | ! .
‘ 4, SEE REINF.
s (TYP.) s' [ 8" _| sv BAR DETAILS
. o
5.2 1r-gn %6, 4 EA. POST
rer SEE ANCHOR BOLT
Ezs BAR DETAIL, SHEET 8.
w<z
>uw
i)
oo = SECTION A-A
835 * FOR TUBE THICKNESS SEE TUBE RAIL

20

8l

SLAB TO CURB

RE INFORCEMENT BAR DETAILS

DEPARTMENT

BUREAU OF PROJECT DELIVERY

COMMONWEALTH OF PENNSYLVANIA
OF TRANSPORTATION

STANDARD
R.C. BOX CULVERT
HEADWALL DETAILS

CAST-IN-PLACE
RECOMMENDED _AUG. 30, 2019

SHEET 2 OF 15

RECﬁN’W AUG.3§, 2019
auls \g o~ L in :

ACTING CHIEF BRTDGE ENGINEER ~ — | ACT. DIR. ,/BUR. OF PROJECT DELIVERY

BD-632M
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f=—— WALL OF BOX
OUTSIDE FACE B |

6’-0" REFER TO BC-739M & BD-624M

ALONG INSIDE FACE

#4 @ 6"

#
=
o
2

2 _gn

3/ -6

—— REFER TO BD-601M
& BD-624M FOR
BARRIER BARS

CONSTR. JT.

GUTTERL INE

OPTIONAL

)/
L

#6 @ 12"

ci

3/ -Qn
MIN.

COLLAR
37-Qn

E.F.

| |
| |
MIN. } } &
sl o
7 #
N )
"""—4!""'%' K ]
3]
#6 0 9" #5 @ 6"

TYPICAL HEADWALL ELEVATION

FLARED SAFETY WING

NOTE: HOOKS ON BARS EXTENDING FROM BARRIER TRANSITION
INTO THE COLLAR MAY BE TURNED IN ANY DIRECTION.

#5 @ 9n
#6 -\
\
% I =l-- - — - - — - - — — — — —
{TYP) /
#e
= =
= 5
=i w
~ x
- 6 -
© =
n —_2V," CLR. 2
# w
- 2
\ / \ =
I 7 -
(TYP.) AS REQ'D. #6
LAP ¢
Vi
#
& 4" CLR.
#5 @ gv
AS REQ'D. ENDWALL LENGTH

TYPICAL HEADWALL ELEVATION

MINIMUM REINFORCEMENT SHOWN
NO SCALE

\LOPTIONAL

CONSTR. JT.

REFER TO BD-601M
& BD-624M FOR
BARRIER BARS

2" CLR.
(TYP. ABOVE
GUTTERL INE)

#4

GUTTERL INE

(TOP OF PAVEMENT)

CONSTR. JT.

20 -2

#6 012"

o
©
T [ .
§
#5 -
2" CLR.
(TYP. BELOW
GUTTERL INE)
17 -8l/n
SECTION B-B

(WITHOUT CURB BLOCK )

HAUNCH LINE

#6
(TYP.)

(MIN.)
/|

/*3 e 9

‘ . 6"
|
|
|
T

( TYP‘ )

\\\\\**TO BOTTOM OF WINGWALL

FOOTING OR BOTTOM OF
ROCK LINING WHICHEVER
[S DEEPER 3’'-6" MIN.

\e

BOTTOM OF PAVEMENT STRUCTURE
OR APPROACH SLAB

T&

WALL OF BOX

WALL OF BOX

INSIDE FACE

10° FLARE
SEE BC-739M

OUTSIDE FACE

17 -84
COLLAR

HAUNCH LINE

6" MIN.
OUT OF BOX TO

\
\
\
|
|
|
\
& BOX*—l

#6 (TYP.)

MIN.

COLLAR

LENGTH

SECTION C-C

1”81/

OUT OF HEADWALL

NOTES FOR TYPICAL WING DETAILS SEE SHEET 5.

TYPICAL CULVERT HEADWALL DETAILS

6" MIN.
OUT OF BOX TO
OUT OF HEADWALL

// /ﬁ ﬂ &“ 7/ /
TR =)

CUT BACK o
BOT. & TOP 2

LEGEND:

© = SKEW ANGLE
¢, = 30° FOR © = 60°
- 6 o
q;] = S FOR® <860
¢, = 30° FOR© =60°

$, = 90°-OFR O < 60°

FILLET(TYP.)

—-——

2" FLUSH EXPANSION
JOINT (TYP.)

COMMONWEALTH OF PENNSYLVANIA

DEPARTMENT OF TRANSPORTATION

BUREAU OF PROJECT DELIVERY

STANDARD
R.C. BOX CULVERT

CAST-IN-PLACE

RECOMMENDED _AUG. 30, 2019 %N%# SHEET 3 OF 15
Fowr. S //.
et N Reg BD-632M

o5

ACTING CHIEF BRTDGE ENGINEER ACT. DIR. ,”BUR. OF PROJECT DELIVERY
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Ya"x¥a" MIN.

1" x 1" MAX.

CHAMFER (TYP.)
MINIMUM LENGTH EQUAL TO
SPACING OF LONGITUDINAL

NOTE: FgR LESS THAN 2’ -

SEE NOTE 17

WIRES PLUS 2" (TYP.) ER NOTE 1]
TOP SLAB \
A CRNESs _ SEE CORNER
THICKNESS | = ™ REINFORCEMENT
R T e e DETAILS
§ =
T |-
z|s f AS REQ’D.
|
Wi ‘ H_ SEE NOTE 18
AS 2w T THIS SHEET
TP < | SPAN ()
e WALL
AS REQ'D. THICKNESS
. 1-on
L — F(TYP.)
SEE NOTE 17
THIS SHEET
1/-0" MIN. BEDDING,
2/-0" MIN. BEDDING IF
ROCK 1S ENCOUNTERED

SEE NOTE 19 ON SHEET 1.

BOX DETAILS - WELDED WIRE FABRIC

(FOR 2'-0" OR MORE OF COVER)
SEE BC-798M FOR POST TENSION STRAND DETAILS

E#5 @ 8" (BOT.)

PERPEND ICULAR
TO TRAFFIC

0" OF COVER
SHEET 1 TYPICAL BOX SECTION FOR
TOP SLAB REINFORCEMENT.

%Q:z GALVANIZED THREADED

© I'-O" C.C.

5" MINIMUM DECK — BOTH DIRECTIONS.
/ | REQ’D. GALVANIZED
= — THREADED INSERT
- LN L. FOR HOOK
] o SEE NOTE 19
= THIS SHEET.
X
BOX SLAB ———=% i)

TRANSVERSE SECTION

TYPICAL DECK

REINFORCEMENT
—VARIABLE DEPTH -
CONCRETE OVERLAY N o
> 5" ~|3 MPE
1 [}
() ) -
7 U A A N
BOX SLAB

LONGITUDINAL SECTION

DECK CONNECTION DETAILS

% REDUCED EDGE DISTANCE PERMITTED IF ADEQUATE CONCRETE
PLACEMENT CAN STILL BE OBTAINED WITH PRESENCE OF BOTH

3-#6 @ EQ. SP.
} % "@ THREADED
BOLTS WITH
E#4 @ 12" (TOP) gn .
FPARALLEL o WASHERS @ 12" (TYP.)
TO TRAFFIC
-l
z o THREADED INSERT ( TYP.)
z % x z SEE NOTE 19 THIS SHEET
TYPICAL DECK 0l 8' L | N T
— [83
REINFORCEMENT =5 °9
>
3-#6 - |
“_X X } L— 6" MIN.
1 | —
Lo 5
L
\ a=
) A
\ 6
T ! T SECTION T-T
{ [ l’

COLLAR CORNER DETAILS

11 -gn
COLLAR

BOX TOP SLAB AND COLLAR/CURB REINFORCEMENT.

3-%#6 @ EQ. SP.

L]
N
17 -g"

COLLAR

| ¥gu Min,  \_END OF

CULVERT

SECTION X-X

DEFORMED

WELDED WIRE SEE NOTE 24

THIS SHEET.

DEFORMED
WELDED WIRE

4 d MIN.
RADIUS

3" CLR.

WELDED WIRE (TYP.)
FABRIC

2" MAX.

RADIUS

4% MIN, ——— DEFORMED

WELDED WIRE
DETAIL OPTION

CORNER REINFORCEMENT DETAILS

WELDED WIRE FABRIC

NOTES:
® FOR LESS THAN 2’'-0" OF COVER
SEE SHEET 1 TYPICAL BOX SECTION FOR

TOP SLAB REINFORCEMENT.

DESIGN DATAs

5000 P.S. I.
e fy = 60,000 P.S. 1.
e fy = 65,000 P.S. 1.

e f'g =

MINIMUM FOR CONCRETE
FOR STEEL REINFORCING BARS
FOR WELDED WIRE FABRIC (IN FLAT SHEET)

INSTRUCTIONSS
SPAN | POST TENSIONING DUCT | MINIMUM SLAB OR
s LOCATION WALL THICKNESS
8 -12' HAUNCH S/12
=12/ HAUNCH OR WALL 13"

¢ MINIMUM COVER FOR WELDED WIRE FABRIC 3

1. PROVIDE 1!,", EXCEPT 2" FOR THE TOP WIRES OF THE TOP
SLAB WHERE BOX FILL HEIGHT IS LESS THAN 2’

2. USE 2" MORE

® MINIMUM COVER FOR CONVENTIONAL REINFORCEMENT BARS:
PROVIDE 2" FOR THE TOP BARS OF TOP AND BOTTOM SLABS,
AND 1!," FOR ALL OTHER BARS, EXCEPT USE 2'>" FOR TOP
BARS WHEN SLAB IS AT GRADE.

¢ FOR WELDED WIRE FABRIC, SPACE CIRCUMFERENTIAL WIRES CENTER TO
CENTER NOT LESS THAN 2"
LONGITUDINAL WIRES CENTER TO CENTER NOT MORE THAN

_OII-
COVER FOR THE TOP WIRES OF THE BOTTOM SLAB.

OR MORE THAN 4", AND SPACE

8",

® FOR POST TENSIONING DETAILS, SEE BC-T798M.

REFER TO SHEET 14 FOR END SECTION SKEW ORIENTATION REQUIREMENTS.

NOTES

1.

19.

20.
21.
22.

23.

24.

25.

26.

27.
28.

29.

PROVIDE GRADE 60 DEFORMED REINFORCING BARS THAT MEET THE REQUIREMENTS OF ASTM A 615, A 996 OR A 706.
DO NOT WELD REINFORCEMENT STEEL. DO NOT USE RAIL STEEL (A 996) WHERE BENDING OR WELDING OF
REINFORCEMENT BARS IS INDICATED.

WELDED WIRE FABRIC WILL MEET THE REQUIREMENTS OF AASHTO M55 ASTM (A185) , AND DEFORMED WELDED WIRE FABRIC
WILL MEET THE REQUIREMENTS OF AASHTO M221 ASTM (A49T7).
USE EPOXY COATED REINFORCEMENT AND EPOXY OR GALVANIZED WELDED WIRE FABRIC IN THE FOLLOWING CONDITIONS:

IN THE CAST IN PLACE DECK AND HEADWALLS IF A DECK IS USED.

IN THE TOP SLAB AND HEADWALL WITHIN 2’-0" OF GRADE IF A CAST IN PLACE DECK IS NOT USED.
ALL CURBS AND BARRIERS.

THROUGHOUT THE CULVERT WHEN VITRIFIED CLAY LINER PLATES ARE USED.

IN ALL CAST-IN-PLACE APRON SLABS (SEE SHEET 1)

[F EPOXY COATED WELDED WIRE FABRIC IS USED IT MUST MEET THE REQUIREMENTS OF ASTM A 884, TYPE I, CLASS A.

DESIGN SPECIFICATIONS: AASHTO LRFD "BRIDGE DESIGN SPECIFICATION" AND AS SUPPLEMENTED BY THE
DESIGN MANUAL, PART 4, STRUCTURES.

PROVIDE MATERIALS AND WORK QUALITY IN ACCORDANCE WITH THE APPROPRIATE SPECIFICATIONS AS OUTLINED
IN THE PENNSYLVANIA DEPARTMENT OF TRANSPORTATION PUBLICATION 408.

DEAD LOADS: INCLUDE A WEIGHT OF 30 P.S.F. FOR FUTURE WEARING SURFACE FOR BOXES AT GRADE.

PROVIDE MINIMUM LAP AND_EMBEDMENT LENGTH OF REINFORCEMENT IN ACCORDANCE WITH LRFD
SPECIFICATIONS: SEE BC-T736M.

PROVIDE 2" CONCRETE COVER ON REINFORCEMENT BARS EXCEPT AS NOTED IN INSTRUCTIONS BELOW.

FOR HYDRAULIC DESIGN REFER TO DESIGN MANUAL, PART 2.

FOR LOW FLOW FISH PASSAGE DESIGN REFER TO DESIGN MANUAL, PART 2, AND SEE SHEETS 10, 11 AND 13.
INDICATE ALLOWABLE AND MAXIMUM DESIGN FOUNDATION PRESSURE ON PLANS.

PLACE HEADWALL AND WINGWALL FOOTINGS BELOW FROST DEPTH OR 3'-6" MINIMUM,
WHICH EVER IS GREATER.

PROVIDE 2’-0" MIN. WIDTH OF WATERPROOFING MEMBRANE AS PER PUB. 408, SECTION 680.2(a
680.2(b) ALONG THE TOP AND SIDE JOINTS. FOR ADDITIONAL DETAILS REFER TO BC-T788M.

USE 4"@ FORMED WEEPHOLES AT EVERY OTHER SEGMENT PLACED AT A MINIMUM 1/-9" ABOVE THE

BOTTOM SLAB OR 6" ABOVE NORMAL FLOW LINE. FOR WEEPHOLE PLACEMENT, THE WEEPHOLE LOCATION MAY

BE ADJUSTED BY A MAXIMUM OF 2" IN ANY DIRECTION, OR RELOCATE REINFORCEMENT BY A MAXIMUM OF

Y2". DO NOT CUT REINFORCEMENT BARS. NO ADDITIONAL WEEPHOLE REINFORCEMENT WILL BE REQUIR

IF WIRE MESH IS USED, MAY CUT THE MESH TO FIT WEEPHOLE CONDUIT BUT REPLACE EQUIVALENT STEEL WITH
ADDITIONAL WIRE MESH PLACED ON EACH SIDE OF WIRE MESH MAT.

PRECAST BOX CULVERTS AT GRADE (i.e. = 2’-0" OF FILL) REQUIRE AN ADDITIONAL

5" MINIMUM REINFORCED CONCRETE DECK. THIS 5" DECK WILL BE MAINTAINED FOR ENTIRE

BOX CULVERT. REFER TO TYPICAL DECK REINFORCEMENT ( THIS SHT.) FOR DETAILS. FOR ADT = 750
AND A.D.T.T. = 25, AN ASPHALT PAVEMENT OVERLAY MAY BE UTILIZED IN LIEU OF A CONCRETE DECK.

DESIGN PRECAST REINFORCED CONCRETE BOXES TO HAVE OPENINGS IN 6" INCREMENTS WITH
MINIMUM RISE OF 3'-0".

REQUIRED DIMENSION FOR BAR LENGTH IS THE TOTAL OF THE THEORETICAL CUT-OFF LENGTH PLUS THE
REQUIRED ANCHORAGE.

HAUNCH SIZE SHOWN (T) IS BASED ON AASHTO M273. HAUNCH MAY BE MODIFIED IF THE BOX IS CUSTOM DESIGNED
TO SATISFY DESIGN, TRANSPORTATION AND CONSTRUCTION REQUIREMENTS, BUT NOT LESS THAN 6" x 6".
THREADED INSERTS TO BE INCORPORATED IN PRECAST BOX AND DETAILED BY THE FABRICATOR.

CONCRETE HEADWALL REINFORCEMENT WILL REQUIRE A SEPARATE DESIGN IF HEIGHT IS GREATER THAN 2’
IF APPROACH ROADWAY UTILIZES CURB, ADJUST DIMENSION TO MATCH CURB HEIGHT.

USE EPOXY BONDING COMPOUND WHERE EVER CAST-IN-PLACE CEMENT CONCRETE COMES IN CONTACT WITH PRECAST
CEMENT CONCRETE. THE EPOXY BONDING COMPOUND IS TYPE 2, GRADE 2, AS DESCRIBED IN ASTM-C881-90.

THE USE OF PRECAST END SECTION IS NOT PRECLUDED BUT WILL BE REVIEWED ON AN INDIVIDUAL BASIS BY THE
DISTRICT BRIDGE ENGINEER. HAUNCH SIZE MUST MATCH THAT OF BOX CULVERT SEGMENTS.

POST-TENSIONING DUCTS MAY BE PLACED AT EITHER CORNER OR HAUNCH TO SATISFY DESIGN AND CONSTRUCTION
REQUIREMENTS. PROVIDE A 3" CONCRETE CLEARENCE. HAUNCH DUCT MUST BE SECURED TO INSIDE FACE
REINFORCEMENT, SEE SHEETS T AND 9.

FOR DECK CONNECTION DETAIL FOR VARIABLE DEPTH CONCRETE DECKS, THE DECK REINFORCEMENT WILL BE
INDEPENDENT OF ANCHOR BOLT AND MUST MAINTAIN CLEARANCE AND FOLLOW CROSS SLOPE.

SEE NOTE 20 ON SHEET 1 FOR BACKFILL REQUIREMENTS AT INLET END OF CULVERT AND NOTE 11 ON SHEET 1 FOR
TREATMENT OF WEEP HOLES IN BACKFILL AREAS AT INLET END OF CULVERT.

SPECIFY 4'-0" MINIMUM SEGMENT LENGTH ON THE CONTRACT DRAWINGS.

FOR SKEWED SEGMENTS, A SQUARED (NORMAL) CONNECTION IS AN ACCEPTABLE OPTION DURING PHASE CONSTRUCTION.

CLASS A, TYPE 4 GEOTEXTILE IS PERMITTED TO BE PLACED BETWEEN THE BEDDING MATERIAL AND EXCAVATION OR
TO ENCASEE THE BEDDING MATERIAL.

OR

-0".

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

BUREAU OF PROJECT DELIVERY

STANDARD
BOX CULVERT
PRECAST

RO C.

RECOMMENDED _AUG. 30, 2019 SHEET 4 OF 15

REC/ZENW AUG. 32, 2019
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A\

COMPACTED NO. 2A COARSE

T T
I i AGGREGATE OR FLOWABLE
#5 @ gu % REDUCED EDGE DISTANCE PERMITTED IF_ ADEQUATE CONCRETE
[ ! THREADED INSERTS AND #5 @ 9+ ' | PLACEMENT CAN STILL BE OBTAINED WITH PRESENCE OF BOTH BACKFILL TO BE USED ALONG
! ! BOX TOP SLAB AND COLLAR/CURB REINFORCEMENT. 2'-0" MIN. ABOVE A0D "9y MIN. LENGTH OF (CULVERT
: ¢ NORMAL STREAM ELEVATION. — TN*’ .
I / I
L 1 THREADED INSERT NORMAL STREAM
2-#3 — = | | | LOCATIONS (TYP.) ELEVATION
(TYP.) | y “GJ & 0( \ vy
L /\ /| STREAM BED—, -
¥ MIN. FROM EDGE 1 -0n
OF BOX TO COLLAR BOTTOM SLAB OF _
OR BARRIER CURB PRECAST END .
SECTION . 2
,H =
©
CUTOFF WALL — 4 J
P/C END SECTION "
&—— SEE DETAIL ——=)
SHEET 7 1 //}\% 145 !
P P COMPETENT SOIL :
L J SECTION P-P
NOTE:
31-S GUIDE RAIL - 4’-0" MIN. DESIGNER TO MODIFY AMOUNT OF COMPACTED NO. 2A
PLAN 31-5C GUIDE RAIL - 3‘-0" MIN. COARSE AGGREGATE OR FLOWABLE BACKFILL TO PROVIDE
31-5CC GUIDE RAIL - 2/-0" MIN. ADEQUATE PROTECTION AGAINST PIPING OF STREAM
PRECAST END SECTION FLOW THROUGH FILL AT INLET END OF CULVERT.
6" 1 -6"
L
‘MIN. % [COLLAR
PRECAST END SECTION 6" #6 FOR DETAILS
| MIN. SEE RC-51M L
2" CL.*»f ™
#5 @ 9" ‘ 2/ -0" MAX. oo
EACH FACE | H. SEE NOTE 12, SHT. 1. S| NOTES:
T e SEE NOTE 23, SHEET 4.
2-THREADED INSERTS I = — ® FOR ROCK PROTECTION SEE "CULVERT WITH CAST
FOR #5 REINF.BAR, EACH —1 IN PLACE WINGWALLS" DETAIL, ON SHT. 6.
8" END BAFFLE END OF CURB ' e FOR PRECAST END SECTION CONNECTION SEE
IF REQ' D. — #3 gq. sp. u\\u\ | BC-798M FOR GALVANIZED STRAP CONNECTION
Q@ SPe SN N - - DETAIL.
c-------- =TT T o © POST TENSION BOTTOM SLAB OF END SECTION
HREADED INERIR @ gv PRIOR TO INSTALLATION OF CUTOFF WALL.
l=— PRECAST END ! SHEET 4 w
PRECAST END SEE NOTE 19, HAUNCH P
. DETAILS ON ! GALVANIZED =
NS SHEET 7 I STRAPS
< g 1
= ——— FLOW ——
e e el _ 1
' = ——3---------=-----°--°"°“°°—
B 2 PLY ASPHALT-SATURATED > —
BOND BREAKER \ -
3 -6" MIN. S|,
AN ALTERNATIVE CUTOFF . e
WALL WITH GROUTED ROCK | & || PP 9lz
IS PERMITTED, SEE s OPTIONAL KEYED CONSTRUCTION
DETAIL A ON SHEET 6. & ] JOINT, SEE SHEET 9 FOR DETAILS. L—— BEDDING
2" CLR.
<
* H=—#4 @ 12" PROFILE
av CLR PRECAST CULVERT WITH PRECAST END SECTION
T
CAST IN [~ = T
INSERT ~——— N—1— = =
N CAST IN INSERT
(TYP.) —| 104 (TYP.) (TYP.) \ \
V2" MIN.TO 1'2" MAX. PREFORMED DRAIN
i \ DESIGN END OF . MRS T TOP OF COMPACTED
A 32" FOR T >11 AND <15" PRECAST BoX — . k= Ly 314" FOR T <15" NO. 2A COARSE
o= VA " [o ) i
= 5" FOR T215 END OF —L = 5,n FOR T 215" WEEP HOLE AGGREGATE OR
END OF : PRECAST BOX : 3 % - FLOWABLE BACKFILL
PRECAST —‘ =12 ™ 1
BOX 3"MIN. FOR T2 11" AND <15" °= \ l
F— |
5"MIN. FOR T 215" RERI- COMMONWEALTH OF PENNSYLVANIA
iy = \ N DEPARTMENT OF TRANSPORTATION
|z — JOINT SEALING - I — JOINT SEALING - I BUREAU OF PROJECT DELIVERY
A MATERIAL (TYP.) . . /| MATERIAL (TYP.)
PUB. 408 SECTION 3" MIN. FOR T < 15 - PUB. 408 SECTION VARIES, SEE 4'-o" l~———REAR FACE
1085. 2(m 5% MIN. FOR T » 15" 1085, 20m) NOTE 11, SHEET 1 OF CULVERT
OR WINGWALL
1 STANDARD
WINGWALL WINGWALL
PREFORMED DRAIN DETAIL R.C. BOX CULVERT
PARTIAL PLAN PARTIAL PLAN
NOTES: PRECAST
KEYED JOINT SHIP LAP JOINT 1. NO BOLT THROUGH CONNECTIONS CAN BE USED.
DISCONTINUOUS IF POST DISCONTINUOUS IF POST 2. TR e TrAT o IR (SEYWAY JOINTS CAN BE USED.
TENSIONING IS REQUIRED TENSIONING IS REQUIRED 3. ONE (1) ROW OF JOINT SEALING FLEXIBLE FOAM MATERIAL RECOMMENDED AUG. 30, 2019 REC/ZENW AUG.3p, 2019 | SHEET 5 OF 15
EACH FACE. é R . %
PRECAST WINGWALL CONNECTION DETAILS 4. FORT <11%, USE SHIP LAP DETAIL. ot AKPW“’SX , BD-632M
ACTING CHIEF BRTDGE ENGINEER ACT. DIR. ,” BUR. OF PROJECT DELIVERY
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% REDUCED EDGE DISTANCE PERMITTED IF ADEQUATE CONCRETE

PLACEMENT CAN STILL BE OBTAIN
BOX TOP SLAB AND COLLAR/CURB REINFORCEMENT.

ED WITH PRESENCE OF BOTH

31-S GUIDE RAIL - 4’-0" MIN.
31-SC GUIDE RAIL - 3'-0" MIN.

1/-6" COLLAR
2" CLR.

31-SCC GUIDE RAIL - 2'-0" MIN.

FOR DETAILS
{ SEE RC-51M

AN ALTERNATIVE CUTOFF WALL - 2/-0" MAX.
WITH GROUTED ROCK IS PERMITTED, ¥ MIN. FROM EDGE —=f 6"  [SEE NOTE 12
SEE DETAIL B THIS SHEET. OF BOX TO COLLAR | JA\ ( ON SHT. 1. 2
OR BARRIER CURB =
® C o T
" TS
CAST IN PLACE WINGWALL $5e9r ‘l” % s
EACH FACE | =
— —
N //’U _
AR e
THREADED [NSERTS ) .
DEPRESS ‘.— PRECAST CULVERT — w
170" MIN. TOP OF WING FOR #5 REINF. BAR REBARS AS REQUIRED 9
(TYP.) WALL FOOTING SEE NOTE 19, SHT. 4 2 PLY ASPHALT-SATURATED  FLOW-=— b
S T N N N o [ BOND BREAKER-  EXISTING STREAMBED EL~ |
--- \‘ m ”’T #4 @ 12" TYP. 3
) 2" CLR. /( L BEDDING oo
(TYP.) BV 5
1 -0n ) < TO BOTTOM OF WINGWALL FOOTING OR BOTTOM @
#4 OF ROCK LINING WHICHEVER IS DEEPER.
AN ALTERNATIVE CUTOFF WALL
— WITH GROUTED ROCK IS PERMITTED,
L 4v cLR. -0 SEE DETAIL A THIS SHEET.
(USE ONLY IN THE ABSENCE OF AN APRON)
MIN. R-6 ROCK LINING (PUB. 408, 1/-0" CUTOFF WALL TYP. EACH END

SECTION 850) INLET AND OUTLET, 5'-0"

LENGTH FROM END OF CULVERT OR APRON.

TOP OF ROCK LINING SHOULD BE 1’-0"

BELOW STREAMBED AND CHOKED WITH STREAMBED
MATERIAL. IF BAFFLES ARE USED, THE STREAMBED
MATERIAL SHOULD BE PLACED ON TOP OF THE ROCK
LINING TO A MAXIMUM HEIGHT OF THE TOP OF THE
BAFFLE TO THE LIMIT OF THE ROCK LINING.

TO BOTTOM OF WINGWALL FOOTING OR BOTTOM OF
ROCK LINING WHICHEVER IS DEEPER 3'-6" MIN.

(SEE NOTE 12 ON SHEET 4).

PROFILE

#6 AS SHOWN
OR AS REQUIRED
BY DESIGN.

PRECAST CULVERT WITH CAST-IN-PLACE WINGWALLS

PRECAST END SECTION
PRECAST BOX CULVERT

Z
—_
==
|
QI
N < R-6 MIN. ROCK
-la PROTECTION 5’ -0°"
%o
AL GROUT
< u 3°-o" EXISTING
| = /"STREAMBED EL.
TOP_OF ER TOP OF
ROCK BOTTOM SLAB\
%\ 774
mm//@’/
w RN B
w I
=
<<| J
w| <<
Elx
* v w //\/
w
= |
W=
: BEDD ING
~"S_CLASS A

DETAIL A (WITHOUT APRON)

CEMENT CONCRETE

OPTIONAL APRON
$~—— SEE DETAIL
SHEET 1

»7— REINFORCEMENT
#'= = AS REQUIRED = = = = = = === = = = =

BY DESIGN.

—

NORMAL STREAM ELEVATION. —

2
—a
==
e
DI
N 2 R-6 MIN. ROCK
ala PROTECTION 5'-0"
P
L GROUT
| w 3-o" EXISTING
|k / STREAMBED EL.
TOP_OF 9 TOP OF APRON
ROCK
A7 7
. S z
Q s ST a
% w : <
=
<<| J
w| <
Elx
* wv|iw
w
= |
0=

% TO BOTTOM OF WINGWALL FOOTING OR BOTTOM OF ROCK

LINING WHICH EVER IS DEEPER (3’ -6"

MIN. ).

FILL

VOIDS IN ROCK WITH VIBRATED CLASS A CEMENT

CONCRETE 6"
FILL TOP &"

BELOW STREAMBED TO BOTTOM OF ROCK.
OF ROCK WITH NATURAL STREAMBED MATERIAL

DETAIL B (WITH APRON)

“"S_CLASS A

CEMENT CONCRETE

ALTERNATIVE CUTOFF WALL WITH GROUTED ROCK

PLAN

MIN. ABOVE

(COLLAR OR BARRIER CURB NOT SHOWN)

COMPACTED NO. 2A COARSE
AGGREGATE OR FLOWABLE
BACKFILL TO BE USED

ALONG 10’ -0" MIN.

N OF CULVERT AND AT INLET
i (WINGWALLS.

NORMAL STREAM

ELEVATIONAAj v

STREAM BED - APRON
\ SLAB
e I
| 7%
JdErEl
= == |
U=
&|e : ﬁ?ﬁf?éj?
'5: r-
o 1
1 f J
COMPETENT SOIL 15
SECTION Q-Q
NOTE:

DESIGNER TO MODIFY AMOUNT OF COMPACTED NO.
COARSE AGGREGATE OR FLOWABLE BACKFILL TO PROVIDE
ADEQUATE PROTECTION AGAINST PIPING OF STREAM

FLOW THROUGH FILL AT INLET END OF CULVERT.

LENGTH

2A

DEPARTMENT

COMMONWEALTH OF PENNSYLVANIA
OF TRANSPORTATION

BUREAU OF PROJECT DELIVERY

RO C.

STANDARD
BOX CULVERT
PRECAST

RECOMMENDED _AUG. 30, 2019

é@‘ﬂ'ﬁ DT R,

REC/ZENW AUG. 32, 2019

o5
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GENERAL NOTES:

1. EPOXY COAT REINFORCEMENT AS PER R.C. BOX CULVERT DESIGN.

2. REBAR SHOWN IS FOR ORIENTATION ONLY, REBAR SIZE AND
SPACING AS PER DESIGN.

3. WALL REINFORCEMENT CAN BE ADJUSTED TO ACCOMMODATE WEEPHOLE. DO
NOT CUT REINFORCEMENT.

4. CAST-IN-PLACE CONCRETE IS PERMITTED IN ANY PORTION OF THE PRECAST END

Yo CU YD OF NO.57 SECTIONS, ONLY IF HEIGHT OR WIDTH OF END SECTIONS ARE RESTRICTED DUE
COURSE AGGREGATE ENCASED TO SHIPPING RESTRAINTS.
IN GEOTEXTILE CLASS 1, (TYP.)

| D T () T POST-TENSIONING NOTES:

1. EXTEND BOTTOM ROW OF POST-TENSIONING STRANDS THROUGH THE BOTTOM
SLAB OF PRECAST CONCRETE INLET AND OUTLET END SECTIONS.

GALVANIZED ~r —~r
STRAPS 14" CLR. (TYP.) U 2. BOX SEGMENTS AND END SECTIONS ARE POST-TENSIONED IN STAGES. THE
an CLR WEEP HOLE. SEE 2 . . 12" CLR. (TYP.) CONTRACTOR IS REQUIRED TO SUBMIT A PLAN FOR POST-TENSIONING SEQUENCE
2 . NOTES 14 AND 26 9 P TO THE DEPARTMENT FOR APPROVAL PRIOR TO SETTING ANY SEGMENTS.
[| = ON sHT.4 it
L4 )-2 L 2 - B
HAUNCH LINE \O g @ = FRONT Face FRONT FACE —=| [ @ 3. POST-TENSION BOX SEGMENTS FIRST, THEN PROVIDE
e I I s < HAUNCH TO 3 ® MECHANICAL SPLICERS ON BOTTOM STRANDS TO CONNECT WITH THE
I | e — MATCH BOX . INLET\OUTLET END SECTIONS AND POST-TENSION BOTTOM STRANDS
g o — 2" CLR. 3 THROUGH THE END SECTIONS.
s+ o+ o P S S S [9 IR ‘H. = 1 .©J ® STRAPS ON SIDES OF END SECTION AS SHOWN ON BC-T98M.
— v —— M\ S S S S Sy S Sy o S S Sy S 4. PROVIDE FULL CONTACT OF THE JOINT SEALING MATERIAL AROUND THE
J ENTIRE JOINT BETWEEN THE END SECTIONS AND THE BOX SECTIONS.
L 11" CLR. ¢ POST TENSIONING | D POST TENSIONING LAP AS PER x Ly, clr 5. AFTER POST-TENSIONING IS APPROVED, CUT STRANDS TO PROVIDE A MINIMUM
STRANDS (TYP.) STRANDS ( TYP.) DESIGN (TYP.) 2 . OF 2!/," CLEAR FROM OUTSIDE FACE OF CONCRETE AND COAT RECESS WITH
EPOXY BONDING COMPOUND AND FILL WITH NON-SHRINK GROUT.
6. THE NUMBER OF POST-TENSIONING STRANDS MAY BE INCREASED AND THEIR
LOCATIONS MAY BE ADJUSTED BY THE FABRICATOR.
POST-TENSION END SECTION SECTION D-D 7. PRECAST CONCRETE SEGMENT LENGTH TO BE DETERMINED BY THE FABRICATOR.
SPAN >12 FEET X SPECIFY JOINT AND ADDITIONAL END SECTION POST TENSION STRAND 8. STAGING, SPACING AND POST-TENSION FORCE TO BE SHOWN ON FABRICATOR'S
IF WIDTH IS RESTRICTED DUE TO SHIPPING RESTRAINTS. SHOP DRAWINGS.

9. SEE BC-798M, SHEET 1 FOR ADDITIONAL POST-TENSIONING NOTES.

T SLAB STRAND
LOCATION FOR SPANS
2 12’ (USE

ONLY IF REQUIRED)

& Box—
|——> () N o [ fo
E \—TYPICAL STRAND LOCATION

Yo CU YD (STRAND SIZE PER BC-798M

OF NO.57 COURSE INSIDE 1%" OR 2" I.D. DUCT) ALTERNATE STRAND

AGGREGATE ENCASED LOCATION IN HAUNCH

IN GEOTEXTILE (MUST MEET FABRICATION

GALVANIZED CLASS 1, (TYP.) REQUIREMENTS)
STRAPS TYP. BOX END SECTION
HAUNCH LINE o8 b1l IEY < 11, cLr FRONT FACE —= [ SHOWING STRAND LOCATIONS
“|T|-" weeP HoLe, sEE Jl e (TYP.) A
S 0 2
il o L i)
HAUNCH T0O - 2"
| \/ MATCH BOX cLRd
e B . 19
%E‘KESJF'#?F‘P?‘”GJ L= STRAND (TYP _ Sl N COMMONWEALTH OF PENNSYLVANIA
' : LAP AS PER
DESIGN (TYP.) DEPARTMENT OF TRANSPORTATION
¥ "x¥a" CHAMFER (TYP.) — BUREAU OF PROJECT DELIVERY
- STANDARD
POST-TENSION END SECTION SECTION E-E
SPAN £ 12 FEET - R.C. BOX CULVERT
PRECAST
POST-TENSIONED END SECTIONS

RECOMMENDED _AUG.30, 2019 |RECQMMEND AUG.3p, 2019 | SHEET 7 OF 15
é‘“"‘; \2 (RWW %Z‘ % _
ACTING CHIEF BRTDGE ENGINEER — — ACT. DIR. ,” BUR. OF PROJECT DELIVERY BD 63 2 M
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3n

17 -gn

I

BASE PLATE
(TYP.)

6"%6 "x1" =10/4 "
WOOD BLOCK

(TYP.)M

>
]

Ll " "
Al ToRe xcexa.z L 12 GA. W-BEAM
END OF DECK = RUBRAIL
AND CURB
SEE BC-706M FOR RAIL AT PL AN
END OF BRIDGE DETAILS TS Tox3uxl/yn AR
TUBULAR BLOCKOUT
6" LONG TS 430 U
9" MIN. RAILTUBE | . W
276" MAX. € posT &€ posT / F ¢ post / € posT
A ‘ 6/_3" ‘ 6/ _3" ‘ 6/ _3|I ‘
e [ [ [ |
‘ tﬂ«nﬁ," (TYP.) / /
77{, B, r / TR o]
=) | EEEY = il s = = = R =)
- ( T o \ ' o T o
: I i =+
> ° e // // o i il i
I I I I
, g | |2 seace ‘ \ 2 SPA.®@ ‘ 2 seae| | | 2 space ‘ 2 SPA.@ 2 spae| | | 2 seace 2 SPA. @ ‘ 2 spao | |
2" CLR. MAX. i gqn I 15y2 " f g | gn l 15|/2 " g | qun 15'/2 " f gn |
9" MAX. ‘ 4 l 4" 4qn L 4n 4 | qn
4rm— a C6x8. 2
RUBRAIL o100 | 1v-10
T
PA STRUCTURE MOUNTED GUIDE RAIL 4- ST E?ﬁ’:{';: SPACED
ELEVATION ALONG TOP SLAB OF CULVERT | F
} ]z_gl/4 " i
1" 0Dx2Y/g" LONG 6"x6"x1/ =101/4" .
PIPE SLEEVE WOOD BLOCK " — Y © 24" R
| 8 \ #6
W6x20 ROUND HEAD 1 6"
Y BOLT FOR
W-BEAM . 3 -10"
- TS 4"x3" k% N
* RAILTUBE ; S7 BAR
6" _ A
. 12 GA. W-BEAM FEMALE END
TS T3l " MECHANICAL SPLICE
%" DIA. TUBULAR BLOCKOUT
%" ASTM A449 HEXHEAD 6" LONG w
OR F1554 GALV. ANCHOR BOLT WITH ROUND HEAD BOLT 2 0
BOLTS W/ LEVELING NUTS —J__ HEX NUTS FOR RUBRAIL ( BEYOND) v 4 2" R ) 2" R
‘ H-----Z —_— - — - — - —_— X / /
. | e C6x8. 2 %
30 TYP == o =t RUBRAIL .
! -
T [ - I/yn
ADDITIONAL REINF ‘ HEX HEAD S WEARING 8%
. —Je 79 BOLT FOR TS - - COURSE —
REQUIRED IF _ §\\/ sl s L VERTICAL REINFORCEMENT
HEToHUT 15 GREATER N B N clwe ALL VERTICAL REINFORCEMENT #4
THAN 8" 1
M ° _ SLAB REINFORCEMENT BAR DETAILS
H j of MECHANICAL SPLICE AS PER BULLETIN 15
>
P
( s7 DR FEMALE END
#4, SEE REINF. — S MECHANICAL SPLICE
BAR DETAILS - DN i g
‘ ! L w4 see ReINF. ¥
2" CLR. | ! BAR DETAILS 2" R
(TYP.) 5" | 8" | s NOTE: 4
| | #6, 4 EA. POST PRIOR TO CONSTRUCTING HEADWALL/CURB AND
1 -gn .
BAR DETAIL PLACEMENT AND AL IGNMENT. NS
SECTION F-F 8l n

® CURB REINFORCEMENT SHOWN FOR CLARITY, SEE BD-609M.
® SEE RC-51M FOR TYPE 31 STRONG POST GUIDE RAIL DETAILS

® S7 REINFORCEMENT REQUIRED AT POST LOCATIONS ONLY.

SEE SLAB REINFORCEMENT BAR DETAILS THIS SHEET.

REINFORCED CONCRETE
HEADWALL/CURB,
SEE BD-603M.

BOX CULVERT TOP SLAB
(WEARING SURFACE NOT SHOWN)

LEGEND

[d FOR T< 10" T-2v
FOR T2 10" 8" MIN.
(T=TOP SLAB THICKNESS OF BOX CULVERT)
% REDUCED EDGE DISTANCE PERMITTED IF_ADEQUATE CONCRETE

PLACEMENT CAN STILL BE OBTAINED WITH PRESENCE OF BOTH
BOX TOP SLAB AND CURB REINFORCEMENT.

FOR TUBE THICKNESS SEE TUBE RAIL
SPECIFICATIONS TABLE ON BC-T706M.

* %

NOTE:

1. 22" MIN., 11" MAX. TOTAL
WEARING COURSE THICKNESS (h)
(COMBINATION OF FILL OR 5" MIN.
REINF. CONC. DECK AND OVERLAY)

20

ANCHOR BOLT BAR DETAIL

MECHANICAL SPLICE AS PER BULLETIN 15

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

BUREAU OF PROJECT DELIVERY

STANDARD
R.C. BOX CULVERT
HEADWALL DETAILS

PRECAST

RECOMMENDED _AUG. 30, 2019 SHEET 8 OF 15

REC/ZENW AUG. 3%, 2019
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BEND REINFORCEMENT
INTERFERENCE WITH

| 1" 1.D. OR 2" I.D. | G
47%5 %6 ¥y " 2 RE INFORCEMENT BENT TIE FIRST #4 DIAG. TO
TERSION H POST TENSION 6% " S, 40 PVC POST-TENSIONING RE INFORCEMENT TO AVOID INTERFERENCE WITH SLAB REINFORCEMENT BAR
RECESS — POST-TENSIONING RECESS.
SLAB pucT BEYOND POST- 1" 1.D. OR 2" I.D. 6%
| - TENSIONING SCH. 40 PVC POST-TENSIONING 4
| RECESS. SLAB pucT
‘ ol
& 7 )\ I )
1
N g, SEE DETAIL E Y BARS TO AVOID
=5 ||| for vt g s , ,
- POST TENSION POST-TENSIONING
CLEARANCES S RECESS b A RECESS.
#4 DIAGONAL z > N\
RE INFORCEMENT i o e 3
BAR TO EXTEND TO £ ol T Eln posT }(Ez%mN
EXISTING REINF. AT N R - . e no|v RECESS
END OF SECTION WHEN 7. 7 s | pa | i | s MR
P/T POCKET IS REQ’D. < 3., zh = —
OUTSIDE FACE 7, - z
W 3-#4 DIAG. Z .
OF WALL REINF. ‘o / PLACED BEHIND = < 1" TO 30
< POST-TENSIONING (PN S | S | NN .
- RECESS
INSIDE FACE _ = SIDEWALL A9 AL INFORCENENT
BEYOND P/T /1, 1, 1" 1.D. OR 2" I.D. 3 (INSIDE FACE)
BLOCKOUT SCH. 40 PVC POST-TENSIONING =
H I ucT =] #4 DIAG.
(%]
< SIDEWALL
ELEVATION SECTION H-H N N N
| G 6" MIN.
12" MAX.
TYPICAL HAUNCH SECTION DETAIL 2 EQUAL SPACES
ELEVATION SECTION G-G
ALTERNATE HAUNCH SECTION DETAIL
- Ny T
&“ T-w W f—j . 1" MIN, 5" 10 MIN.
— + 2 2 \ <« CLR. CLR.
'-ﬁ = I +1
— 1 - | . "
5O Vpu TO 10 & waLL
N BOTTOM SLAB X 3| % | aLTERNATE (/) LONGITUD INAL —\9) \
SNy | 1 BOTTOM SLAB REINFORCEMENT <>
P e \ (TYP.) . TRANSVERSE
N N \ / 19 ] ] RE INFORCEMENT
us|ns 4"x5 %6 " —— | CLR. (TYP.)
X0 LW POST TENSION =
‘ /  RECESS
S e\
T ) &%
KEYED CONSTRUCTION CONSTRUCTION JOINT
ALTERNATE SHIP-LAP DETAIL E
JOINT DETAIL CONSTRUCTION JOINT SefAlL E
B’ TRANSVERSE
REINF. DIA.
@y e qw 1" 1.D. OR 2" I.D.
® e 1t MIN. CLR. SCH. 40 PVC DUCT FOR
A REINF. CLR. POST-TENSIONING STRAND
_ |
NLF j OJ[ o o‘k o o o o o o / o
- f«“ % L“ - E
VL# | Tt e B e —= {3
— ~|m
‘ b
(3)=5" WHEN WALL OR SLAB = 1'-3" — COMMONWEALTH OF PENNSYLVANIA
>3" WHEN WALL AND SLAB < 1/-3"—'H’
Z | i DEPARTMENT OF TRANSPORTATION
g;g(?_"zr(gz/g I[ION A L 'E/ 2% MIN. TO ALLOW FOR BUREAU OF PROJECT DELIVERY
A 1" MIN. SEALING SURFACE,
RECESS 4 _ ] SEE JOINT DETAIL ON STANDARD
ANNULAR SPACE BC-798M, SHT. 1.
= ) " "
L R. C. BOX CULVERT

CONFIGURATION FOR SLAB/WALL WITH POST-TENSIONING

MIN.

DETERMINED TO_ENSURE
REQUIREMENTSED@&%)

SLAB/WALL THICKNESS (' T')

THE MIN.
ARE MET.

MIN. SLAB/WALL THICKNESS:

T=A+B+C+0D+

NOTE:

E+F+G+H

PLACE POST-TENSIONING DUCTS ONLY IN CORNER

HAUNCHES WHEN WALL THICKNESSES ARE <13"

MISCELLANEOUS DETAILS

PRECAST

RECOMMENDED _AUG. 30, 2019

é@‘ﬂ'ﬁ DT R,

REC/ZENW AUG. 32, 2019

ACTING CHIEF BRTDGE ENGINEER ~ —
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APRON, EACH END

ROADWAY CROSS SLOPE

TYPICAL BAFFLE

PRECAST REINFORCEMENT SHOWN, CAST-IN-PLACE REINFORCEMENT

SIMILAR EXCEPT AS NOTED ON THIS STANDARD.

PRECAST BOX CULVERT

CAST-IN-PLACE BOX CULVERT

TYPICAL BAFFLE DETAIL

ALTERNATE BAFFLE DETAIL

OF CULVERT ROADWAY PROFILE GRADE
(@] 2 O = PN
(’g . TR TR g
SEE °
og lNOTE 3 77 %o = N
03 s 2
{Jl_ JL} I = )
Q o Z 2 FLOW—— w WING WALL
@ o) 2 j &
& 77 = ° ]
o0R T O w (o]
Q Q } {
g1 71— Sy e T Y/ 1y e
ALTERNATING INTERIOR &% SEE NOTE 4 1 -on 1 j [
e B -Es 87 HEIGHT, % SEE NOTE 8 CUTOFF WALL, CUTOFF WALL ,
.. SEE NOTE 7 SEE NOTE 7
SEE NOTE 2. SECTION J-J ELEVATION
PLAN VIEW
cLAN VIEW NOTE: TOP OF BAFFLE SHALL
BE MIN. 4" BELOW BOX CULVERTS
] @ EXIST. STREAMBED ELEV.
o Q
&2 SECONDARY CELL 77 ROADWAY CROSS SLOPE ROADWAY PROFILE GRADE
Q Q oS BRR 5 SR - R R
< WEIR 1/-6" - et < FILL R
HEIGHT, SEE =
e N DETAILS ON oy S ?
) SHEET 12. % z
o q 9 WEIR (BEYOND) PRIMARY SECONDARY
w 1 -gv WING WALL
— a
@ SEE w TOP OF WEIR
NOTE 3 £/ £ e e E)(Ng&dA,L _WATERSURFACE -
S I il SRS S B
{ K g a K} 2|z Sl EXISTING §TEAMED‘ELEV: 17 i ©
= I E—l
x| = II................-.......lllll....IIllllllllllll
5 é 3|z — R Uy =
] by SAFLOW-=— | & SEE NOTE 4 11 -gu j
o a © CUTOFF WALL, CUTOFF WALL,
— s ore o S Ei
?@ ALTERNATING INTERIOR
b BAFFLE, 8" HEIGHT, SECTION K-K ELEVATION
o) Q _—
(TYP.).
o OPPOSING APRON
il BAFFLES 8" HEIGHT, APRON, EACH END TWIN CELL BOX CULVERTS
TYP.) SEE NOTE 2, (TYP.) OF CULVERT f
PLAN VIEW
il #5 @ 1/-0"
S .
K \
—# "
2-%5 2" CL. Typ. VERTICAL WALL | T 4
_ OF CULVERT — = JA
("] (A ("] (] = BAFFLE
| | e o | OR WEIR
i 4 4 ! ! ! 4 i B
PLAN
#5 @ 9" WITH Y»"® THREADED INSERTS DETAIL F
2 CAST- IN-PLACE BAFFLE/WEIR REINFORCEMENT
DESIGN BAFFLE WIDTH
1 -on 1 -on
PROFILE 2-#5 2-#5
SEE DETAIL F FOR ‘ € BAFFLE AND -
CAST- IN-PLACE BAFFLE € BAFFLE AND \ 90° HOOKS e
RE INFORCEMENT 90° HOOKS 7 ‘ 22
g > > g:'-szgfg © © »|3
‘ #5 90° HOOKS, ROTATE ALTERNATING HOOKS 180° / : #5 90° HOOK #5 @ 1/-Q" . 3\
- \ / ROTATE ALTERNATING b £l
. ’ : HOOKS 180° Sla
”’>4”*’4T’*’*L’*’T’*’J”*’TF’*”JVL’TF? ] o
L - U, ® le ® o ®
I}
_ . 2w cL. TYP. ) Z
/5 "@ THREADED /
PLAN INSERTS ~ - ~ - ~

DESIGN NOTES:

1.THE BAFFLE SPACING AND OPENINGS SHOULD BE BASED ON THE
NORMAL CHANNEL WIDTH UPSTREAM AND DOWNSTREAM OF THE
STRUCTURE ( I.E. EDGE OF WATER TO EDGE OF WATER DURING
NORMAL FLOW). AT LEAST THREE (3) MEASUREMENTS SHOULD
BE TAKEN UPSTREAM AND DOWNSTREAM OF THE STRUCTURE
WHERE THE STREAM EXHIBITS NORMAL, STABLE CONDITIONS.
AN AVERAGE OF THOSE SIX (6) MEASUREMENTS SHOULD THEN
BE USED FOR THE BAFFLE CONFIGURATIONS.
® MEASUREMENTS SHOULD NOT BE TAKEN WHERE THE CHANNEL
HAS BEEN AFFECTED BY THE STRUCTURE OR SHOW SIGNS OF
EROSION. BAFFLE CONFIGUATIONS SHOULD BE BASED ON
NORMAL STREAM WIDTH (NOT TOP OF BANK TO TOP OF BANK
OR WIDTH OF THE CULVERT).

BE EQUAL TO
APRON BAFFLES
SIDE OF THE

2.THE OPENING IN THE APRON BAFFLES SHOULD
AVERAGE NORMAL WIDTH OF THE STREAM. THE
SHOULD CONNECT TO THE WINGWALLS AT EACH
CULVERT. PLACE THE FIRST SET OF BAFFLES AT THE END OF
THE APRON. IF THE APRON IS GREATER THAN 8’-0" LONG, A
SECOND SET OF OPPOSING BAFFLES ARE REQUIRED TO BE SET
AT ', THE DISTANCE FROM THE END BAFFLE TO THE FACE OF
THE BOX. FOR LONGER APRONS, BAFFLES NOT TO EXCEED
8'-0" SPACING.

3.THE OPENING IN THE INTERIOR BAFFLES SHOULD BE EQUAL TO
1/3 THE AVERAGE NORMAL WIDTH OF THE STREAM.

4.BAFFLES SHOULD BE SPACED AT THE AVERAGE NORMAL STREAM
WIDTH OR 8' , WHICHEVER IS GREATER. THE FIRST INTERIOR
BAFFLE AT THE OUTLET SHOULD BE LOCATED AS CLOSE TO THE
DOWNSTREAM END OF CULVERT AS POSSIBLE AND SPACED
ACCORDINGLY FROM THAT POINT TO THE INLET.

5.IF BAFFLE SPACING NEEDS ADJUSTED DUE TO BOX SEGMENTS,
THE SPACING SHOULD BE SHORTER NOT LONGER THAN
CALCULATED SPACING.

6.THERE MAY BE UNUSUAL CIRCUMSTANCES IN WHICH THE
STANDARD LAYOUT FOR BAFFLES WILL NOT ADEQUATELY
ACCOMMODATE FISH PASSAGE. IN THESE CASES, THE PENNSYL-
VANIA FISH AND BOAT COMMISSION MUST PROVIDE SPECIFIC
DESIGN GUIDANCE DURING PREL IMINARY DESIGN.

T.CUTOFF WALL IS TO ENSURE STREAMFLOW DOES NOT PASS
BENEATH THE CULVERT. BOTTOM OF CUTOFF WALL IS TO EQUAL
WING WALL FOOTINGS OR ROCK LINING WHICHEVER IS DEEPER
3'-6" MIN.

8.ROCK LINING AT THE INLET AND OUTLET SHOULD BE
DEPRESSED THE ENTIRE LENGTH AND CHOKED WITH NATURAL
STREAMBED MATERIAL. THE ROCK SHOULD BE FLUSH WITH THE
CULVERT BOTTOM, NOT THE TOP OF THE BAFFLES. STREAMBED
MATERIAL SALVAGED FROM EXCAVATION FOR THE BOX CULVERT
SHOULD BE PLACED ON TOP OF THE ROCK LINING AND APRON
TO THE MAXIMUM HEIGHT OF THE TOP OF THE BAFFLE TO THE
LIMIT OF THE ROCK LINING TO FACILITATE THE
DEVELOPEMENT OF A NATURAL STREAM BOTTOM IF FEASIBLE.

9.THE SLOPE OF THE NEW STRUCTURE SHOULD MATCH THE
NATURAL STREAM SLOPE.

10.ADDITIONAL TWIN CELL DETAILS ARE SHOWN ON SHEET 12.

11.BAFFLES MAY BE SKEWED RELATIVE TO THE DIRECTION OF
FLOW IN ORDER TO BE PARALLEL TO THE SECTION ENDS.

COMMONWEALTH OF PENNSYLVANIA

DEPARTMENT OF TRANSPORTATION

BUREAU OF PROJECT DELIVERY

STANDARD
R.C. BOX CULVERT
MISCELLANEOUS DETAILS
STREAM GRADES = 4%

RECOMMENDED _AUG. 30, 2019

REC/ZENW AUG. 32, 2019

ACTING CHIEF BRTDGE ENGINEER ~

ACT. DIR.,”BUR. OF PROJECT DELIVERY
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ROADWAY CROSS SLOPE DESIGN NOTES:

e —— —— 1.THE BAFFLE SPACING AND OPENINGS SHOULD BE BASED ON THE
- = b »tmt@tROADWAY PROFILE GR’}D&'iq NORMAL CHANNEL WIDTH UPSTREAM AND DOWNSTREAM OF THE
SRR Wl STRUCTURE ( I.E. EDGE OF WATER TO EDGE OF WATER DURING
FILL = NORMAL FLOW). AT LEAST THREE (3) MEASUREMENTS SHOULD
BE TAKEN UPSTREAM AND DOWNSTREAM OF THE STRUCTURE
WHERE THE STREAM EXHIBITS NORMAL , STABLE CONDITIONS.
AN AVERAGE OF THOSE SIX (6) MEASUREMENTS SHOULD THEN
BE USED FOR THE BAFFLE CONFIGURATIONS.
© MEASUREMENTS SHOULD NOT BE TAKEN WHERE THE CHANNEL
HAS BEEN AFFECTED BY THE STRUCTURE OR SHOW SIGNS OF
EROSION. BAFFLE CONFIGUATIONS SHOULD BE BASED ON
NORMAL STREAM WIDTH (NOT TOP OF BANK TO TOP OF BANK

% OR WIDTH OF THE CULVERT).

I — 2.THE OPENING IN THE APRON BAFFLES SHOULD BE EQUAL TO
7777777777777777 AVERAGE NORMAL WIDTH OF THE STREAM. THE APRON BAFFLES
] j ]* SHOULD CONNECT TO THE WINGWALLS AT EACH SIDE OF THE

OPPOSING APRON * %
o * % BAFFLES (TYP.)
SEE NOTE 2. * <

o

&

(RN I
o

S *

0%80\ Q o i

2é e
Sl ™, H e

_EXIST
XISTING STREAWS
*

APRON, EACH END

%% ALTERNATING OF CULVERT ) LSEE NOTE 8
¥ INTERIOR *x % 1-0" THE APRON. IF THE APRON IS GREATER THAN 8'-0" LONG, A
BAFFLE (TYP.) EE’E‘)ZSTE‘A%L’ ggEOZSTgA%L» SEC(IJ/ND SET OF OPPOSING BAFFLES ARE REQUIRED TO BE SET
AT !, THE DISTANCE FROM THE END BAFFLE TO THE FACE OF
PLAN VIEW % = 6" BAFFLE HEIGHT AT OPENING SECTION L-L (TYP.) (TYP.) ELEVATION THE BOX. FOR LONGER APRONS, BAFFLES NOT TO EXCEED
- - 8/-0" SPACING.

* %
5@,
283

WING WALL

/o)
e
NORMAL
_DEPRESS 1/ -on

STREAM WIDTH

FLOW
— B

ED ELEv.

CULVERT. PLACE THE FIRST SET OF BAFFLES AT THE END OF

%% = 1'-0" BAFFLE HEIGHT
Box CULVERTS 3.THE OPENING IN THE INTERIOR BAFFLES SHOULD BE EQUAL TO
WEIR 1'-6" HEIGHT, 1/3 THE AVERAGE NORMAL WIDTH OF THE STREAM.

SEE DETAILS ON
SHEET 12. 4.BAFFLES SHOULD BE SPACED AT THE AVERAGE NORMAL STREAM
WIDTH OR 8/, WHICHEVER 1S GREATER. THE FIRST INTERIOR
BAFFLE AT THE OUTLET SHOULD BE LOCATED AS CLOSE TO
ROADWAY CROSS SLOPE THE DOWNSTREAM END OF CULVERT AS POSSIBLE AND SPACED
ROADWAY PROFILE GRADE ACCORDINGLY FROM THAT POINT TO THE INLET.

TR

~ue R —=
= ORRR w TRy R

R FILL

W
= 5.IF BAFFLE SPACING NEEDS ADJUSTED DUE TO BOX SEGMENTS,
THE SPACING SHOULD BE SHORTER NOT LONGER THAN
CALCULATED SPACING.

SECONDARY CELL * %

* %

6.THERE MAY BE UNUSUAL CIRCUMSTANCES IN WHICH THE
% w STANDARD LAYOUT FOR BAFFLES WILL NOT ADEQUATELY
=== === ACCOMMODATE FISH PASSAGE. IN THESE CASES, THE PENNSYL-
VANIA FISH AND BOAT COMMISSION MUST PROVIDE SPECIFIC
TOP OF WEIR DESIGN GUIDANCE DURING PRELIMINARY DESIGN.

T.CUTOFF WALL IS TO ENSURE STREAMFLOW DOES NOT PASS

_ { BENEATH THE CULVERT. BOTTOM OF CUTOFF WALL IS TO EQUAL
— WING WALL FOOTINGS OR ROCK LINING WHICHEVER IS DEEPER

L—\’I 0 T - 3/-6" MIN.
SEE NOTE 4 1 -on j 8.ROCK LINING AT THE INLET AND OUTLET SHOULD BE

DEPRESSED THE ENTIRE LENGTH AND CHOKED WITH NATURAL

CUTOFF WALL, CUTOFF WALL, STREAMBED MATERIAL. THE ROCK SHOULD BE FLUSH WITH THE

SEE NOTE 7 SEE NOTE 7 CULVERT BOTTOM, NOT THE TOP OF THE BAFFLES. STREAMBED
SECTION M-M (TYP.) (TYP.) ELEVATION MATERIAL SALVAGED FROM EXCAVATION FOR THE BOX CULVERT
SHOULD BE PLACED ON TOP OF THE ROCK LINING AND APRON
TO THE MAXIMUM HEIGHT OF THE TOP OF THE BAFFLE TO
THE LIMIT OF THE ROCK LINING TO FACILITATE THE
DEVELOPEMENT OF A NATURAL STREAM BOTTOM IF FEASIBLE.

WEIR (BEYOND)
1/ -6" WING WALL

DEPRESS 1/-gn

Ne
Ne
;#%m R BTIXIR BNIIR ]

* %
Uk
\
1
N
N
* ¥
—
SRR
=

NORMAL
STREAM WIDTH

ZSEE NOTE 8

*
X
*
-
1

7

o
m
Ly
o
=

|
o

@)

S 1 *

i * SEE VA

—— BaAH NOTE 3

* % 2 /

3 ALTERNATING
INTERIOR J * %
BAFFLE (TYP.)

50 -Qn OPPOSING APRON TWIN CELL BOX CULVERTS 2-*5 9.THE SLOPE OF THE NEW STRUCTURE SHOULD MATCH THE

BAFFLES (TYP.) APRON, EACH END ‘ .
(TYP.) SEE NOTE 2. OF CULVERT ‘ § BAFFLE AND NATURAL STREAM SLOPE

90° HOOKS 10.ADDITIONAL TWIN CELL DETAILS ARE SHOWN ON SHEET 12.

:
3%

2

O
o)
X,
[
o

PLAN VIEW ® _ _ _ ®
c —F 11.BAFFLES MAY BE SKEWED RELATIVE TO THE DIRECTION OF

#5 90° HOOK FLOW IN ORDER TO BE PARALLEL TO THE SECTION ENDS.
ROTATE ALTERNATING

| BAFFLE OPENING HOOKS 180 ‘ APRON BAFFLE OPENING ‘

2-!/2" THREADED INSERTS 2-#5 —2" CLR. ‘ SEE NOTE 3 ‘ SEE NOTE 2

¢ ¢ S ¢ -

i
A v u {=———BOTTOM SLAB OF —— 3% MIN. € BOX CULVERT AND [ —g———r—
" BOX CULVERT ‘ ' BAFFLE OPENING
ﬂ»s MIN. CLR. 2_#5 \ |
/ Y/ "® THREADED {
[A)

1 T
AN - INSERTS L 4" |
J H

H H H T PRECAST BOX CULVERT / ’ ; ’ ’ \/LBOTTOL;A SLAB \
| ' : g L g . TYPICAL BAFFLE DETAIL B OF 80X CULVERT
——HEIGHT OF BAFFLE IS EQUAL TO —— HEIGHT OF BAFFLE OPENING IS EQUAL TO

ROCK LINING DEPRESSION DEPTH. 1/2 OF ROCK LINING DEPRESSION DEPTH. H = 1/-0" BAFFLE HEIGHT APRON BAFFLE OPENING DETAIL

6" BAFFLE HEIGHT AT OPENING
#5 @ 12" WITH Y»"@ THREADED INSERTS #5 @ 9" ‘ é;gggTBQEEkE Lg?égABTLgRﬂ;E?IOR BAFFLE

T

17 -on

17-9" MIN. A

[

WITH ' "@ THREADED INSERTS 17 -0n
COMMONWEALTH OF PENNSYLVANIA

PROFILE 2-#5
SEE DETAIL F ON SHT. 10 % BAFFLE AND

FOR CAST-IN-PLACE BAFFLE DEPARTMENT OF TRANSPORTATION
BUREAU OF PROJECT DELIVERY

RE INFORCEMENT 90° HOOKS 2-#5 )
STANDARD

h B #5 90° HOOKS, ROTATE ALTERNATING HOOKS 180° B ‘ h Beroe

" - —p—-p-—b——— e e s - P . R.C. BOX CULVERT

P X o e MISCELLANEOUS DETAILS
. LN : - L. STREAM GRADES > 4%

OF BOX CULVERT

O

°

H
BOTTOM SLAB

1©

/_gn
9|

TYPICAL INTERIOR BAFFLE CAST-IN-PLACE BOX CULVERT

RECOMMENDED _AUC.30, 2019 |RECQMMENDER") AUG.3p, 2019 | SHEET 11 OF 15
PRECAST REINFORCEMENT SHOWN, CAST-IN-PLACE REINFORCEMENT ALTERNATE BAFFLE DETAIL ég ; \;(PWW //ng ﬁ BD-632M

SIMILAR EXCEPT AS NOTED ON THIS STANDARD. ACTING CHIEF BRTDGE ENGINEER ~ — | ACT. DIR.,”BUR. OF PROJECT DELIVERY
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* * * * BOX k% BOX

CULVERT ‘ ‘ CULVERT
/ /

| 4 I
| |
I Ny voor_|f IN ‘ NY ] - LT
(TYP.) (TYP.) L AS REQ' D.— LY % "1y
7‘ 6"
><§2§3§2§X XXX
KA XA [N YaYa Y &\1 3
BEDDING *% IF > 2’-0" USE GRANULAR FILL BEDDING
OR IF 6" TO 2'-0" USE
CLASS A CONCRETE. W
1
NOTE: NOTE: THREADED INSERTS MAY
DO NOT PLACE R.C. BOX CULVERTS BE USED AS AN ALTERNATE TO
< 6" APART. BAR LAPS FOR #5 REINFORCEMENT.
TYP. PRECAST SECTION ( NORMAL) TYP. PRECAST SECTION ( NORMAL) SECTION N-N
SYMMETRICAL -
UNSYMMETRICAL - OPTION TO WEIR CONCRETE PLUG
11 -0n
2-#5 11-0n
f € WEIR AND
30° HOOKS
| N #5 @ 12"
w0
EZ—x=23 ol o
1
= ~ [Tel
BOTTOM SLAB OF w© #5 90° HOOK - #
BOX CULVERT S ROTATE ALTERNATING ™
HOOKS 180°
o o o
‘LUL— V> "@ THREADED s - -
INSERT (TYP.) ‘ ‘
PRECAST BOX CULVERT CAST-IN-PLACE BOX CULVERT
TYPICAL WEIR DETAIL ALTERNATE WEIR DETAIL
ALL STREAM GRADES ALL STREAM GRADES
SEE DETAIL F ON SHT.10
FOR CAST-IN-PLACE WEIR & BOX CULVERT
RE INFORCEMENT , REQ’ D. . AND WEIR € WEIR AND
AT EACH END OF WEIR. 90° HOOKS
A o ¢ ! B
#5-90° HOOKS, ROTATE ALTERNATING HOOKS 180°
p—
== ==
d L u
S e e e e e S S A,y
&5 + ==
4T/ ‘ / |
1 !
S
#5 #5
PLAN DESIGN NOTE:
_ THERE MAY BE UNUSUAL CIRCUMSTANCES IN WHICH THE STANDARD LAYOUT FOR BAFFLES
WILL NOT ADEQUATELY ACCOMMODATE FISH PASSAGE. IN THESE CASES, THE PENNSYLVANIA
FISH AND BOAT COMMISSION MUST PROVIDE SPECIFIC DESIGN GUIDANCE DURING
PREL IMINARY DESIGN.
| 2/-3" MIN |
S
/2_»5 ‘ ‘ ‘ —2" CLR.
E— . - o) ==
! / A COMMONWEALTH OF PENNSYLVANIA
| 2-#5 S ——— Y2 DIA. THREADED DEPARTMENT OF TRANSPORTATION
‘ INSERT (TYP.) BUREAU OF PROJECT DELIVERY
i | b
| STANDARD
#5 @ 6" WITH Y, "@ THREADED INSERTS R.C. BOX CULVERT
PROFILE MISCELLANEOUS TWIN CELL DETAILS
WEIR DETAIL
PRECAST REINFORCEMENT SHOWN, CAST-IN-PLACE REINFORCEMENT RECOMMENDED _AUG. 30, 2019 |RECQMMEND AUG.3p, 2019 | SHEET 12 OF 15
SIMILAR EXCEPT AS NOTED ON THIS STANDARD. 5 P ”@ .
S | 2 BD-632M
ACTING CHIEF BRTDGE ENGINEER ~ — | ACT. DIR., BUR. OF PROJECT DEL IVERY
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DESIGN NOTES:

OPPOSING INLET 1. THE BAFFLE SPACING AND OPENINGS SHOULD BE BASED ON THE
S BAFFLES 8" HEIGHT, ROADWAY CROSS SLOPE NORMAL CHANNEL WIDTH UPSTREAM AND DOWNSTREAM OF THE
X SEE NOTES 2 & 11. U ™ SR — ROADWAY PROFILE GRADE STRUCTURE ( I.E. EDGE OF WATER TO EDGE OF WATER DURING
& TWRETTR T TR T o NORMAL FLOW). AT LEAST THREE (3) MEASUREMENTS SHOULD
S — " W S BT WL BE TAKEN UPSTREAM AND DOWNSTREAM OF THE STRUCTURE
9.0 5 S — WHERE THE STREAM EXHIBITS NORMAL, STABLE CONDITIONS.
56 ; AN AVERAGE OF THOSE SIX (6) MEASUREMENTS SHOULD THEN
SEE 77 N {{ BE USED FOR THE BAFFLE CONFIGURATIONS.
NOTE 3 °Oo&ﬁo = © MEASUREMENTS SHOULD NOT BE TAKEN WHERE THE CHANNEL
QO e 4 WINGWALL — = ALTERNATING HAS BEEN AFFECTED BY THE STRUCTURE OR SHOW SIGNS OF
o QOO J13|= w BAFFLES EROSION. BAFFLE CONFIGUATIONS SHOULD BE BASED ON
OQOOOOO |z FLOW— & [ NORMAL STREAM WIDTH (NOT TOP OF BANK TO TOP OF BANK
0 OR WIDTH OF THE CULVERT).
%@Ogjg% Z| w a
0% o =
77 Qs CEIS b 1 EXISTING STREAMBED ELEV. ¢4 2. OPPOSING BAFFLES SHOULD BE PLACED AT THE INLET AND THE
&2 — - . = OUTLET ENDS OF THE CULVERT. THE BAFFLE OPENING SHOULD
] /J— DORRS IRV J\ —L s T ] BE A DISTANCE EQUAL TO THE AVERAGE NORMAL WIDTH OF
< THE STREAM.
SEE NOTE 4 ‘I_
o _l L—\J
INTERTOR BAFFLE Ut s . L Y 3. THE OPENING IN THE INTERIOR BAFFLES SHOULD BE A DISTANCE
o3 8" HEIGHT . SEE OUTLET BAFFLES S SEE NOTE 8 1”-0 CUTOFF WALL, EQUAL TO 1/3 THE AVERAGE NORMAL WIDTH OF THE STREAM.
NOTE 11 (TYP.) NoTREISHE v 3EE CUTOFF WAL, SEE NOTE 7
ol NOTES 2 & 11. (S$$PN?TE 7 (TYP.) 4, INTERIOR BAFFLES SHOULD BE SPACED AT A DISTANCE EQUAL
. TO THE AVERAGE NORMAL STREAM WIDTH OR 8’ , WHICH-
EVER IS GREATER AND BE SPACED EVENLY BETWEEN THE INLET
PLAN VIEW SECTION J-J ELEVATION AND OUTLET BAFFLES
5. IF BAFFLE SPACING NEEDS ADJUSTED DUE TO BOX SEGMENTS,
THE SPACING SHOULD BE SHORTER NOT LONGER THAN
NOTE: ggPM?E B:":'FIE-!ELSVIALL BOX CULVERTS CALCULATED SPACING.
EXIST. STREAMBED ELEV. 6. THERE MAY BE UNUSUAL CIRCUMSTANCES IN WHICH THE
STANDARD LAYOUT FOR BAFFLES WILL NOT ADEQUATELY
ACCOMMODATE FISH PASSAGE. IN THESE CASES, THE PENNSYL-
WEIR 176" HEIGHT, VANIA FISH AND BOAT COMMISSION MUST PROVIDE SPECIFIC
SEE DETAILS ON DESIGN GUIDANCE DURING PRELIMINARY DESIGN.
SHEET 12. 7. CUTOFF WALL IS TO ENSURE STREAMFLOW DOES NOT PASS
5% BENEATH THE CULVERT. BOTTOM OF CUTOFF WALL IS TO EQUAL
S0 WING WALL FOOTINGS OR ROCK LINING WHICHEVER IS DEEPER
SAAS P00 3'-6" MIN.
0~0.C2 Dl
gbeC / od R 8. ROCK LINING AT THE INLET AND OUTLET SHOULD BE
0 00 ROADWAY CROSS SLOPE DEPRESSED THE ENTIRE LENGTH AND CHOKED WITH NATURAL
1232 IS8 — —— ROADWAY PROFILE GZAAEEM STREAMBED MATERIAL. THE ROCK SHOULD BE FLUSH WITH THE
o NS Ty e o SRE - FILL SR Lo CULVERT BOTTOM, NOT THE TOP OF THE BAFFLES. STREAMBED
X SECONDARY CELL B0 ¥ R MATERIAL SALVAGED FROM EXCAVATION FOR THE BOX CULVERT
% 50 %9 $ = SHOULD BE PLACED ON TOP OF THE ROCK LINING TO THE
Q%%g@)ég ﬁ%oog% Q MAXIMUM HEIGHT OF THE TOP OF THE BAFFLE TO THE
R T2 /7 =z - —=— WINGWALL 7/ PRIMARY SECONDARY LIMIT OF THE ROCK LINING TO FACILITATE THE
10 i e WEIR (BEYOND) PRIMARY. SELONDART. DEVELOPEMENT OF A NATURAL STREAM BOTTOM IF FEASIBLE.
! 00 & CELL CELL
o 09 00 w 17 -gn 9. THE SLOPE OF THE NEW STRUCTURE SHOULD MATCH THE
. oiie & TOP OF WEIRS NATURAL STREAM SLOPE.
g o% PRIMARY CELL  /, 0 - 4 " NORMAL_WAT! B
— 0= 5 I T ExoMAL WATERSURFACE _ g 10. ADDITIONAL TWIN CELL DETAILS ARE SHOWN ON SHEET 12.
u 3 % 0 ﬁ e 4% - - __EXISTING STREAMBED ELEV.SZ ~ - L i
X b = H\D\n\ — A T = 11. FOR TYPICAL BAFFLE PLAN, PROFILE AND REINFORCEMENT
SISO d\J% L O }
g@% 09 z= K J\ _l_ _______________________ DETAILS, SEE SHEET 10.
S O, Z|w
B3 %gOB OOQQQO FLOW-—=— |& SEE NOTE 4
SEE /7 S0 o ,
820 | NOTE 3 B oo oo CUTOFF WALL,
S 05 CUTOFF WALL
Rk 7 Ty SEE NOTE 8 SEeonoTE 5 SEE NOTE 7
(TYP.)
(TYP.)
NoK: ALTERNATING %
0 INTERIOR BAFFLE o
8" HEIGHT, SEE
5 on NOTE 11 (TYP.). SECTION K-K ELEVATION
L OPPOSING INLET QPPOS ING _— B
(TYP.) BAFFLES 8" HEIGHT OUTLET BAFFLES
SEE NOTES 2 & 11. 8" HEIGHT, SEE
: NOTES 2 & 11.
PLAN VIEW
1-#5 BAR, LENGTHS 1-#5 BAR, LENGTHS
8" LONG LESS THAN 8" LONG TYP. LESS THAN
1 -on ( SEE OPPOSING 2'-0"
BAFFLE NOTE 3)
. ~ S S COMMONWEALTH OF PENNSYLVANIA
— 2" CLR. (TYP.) giRg?"Rg$g§E #5 u-E;AR7 rz-- CLR. (TYP.) DEPARTMENT OF TRANSPORTATION
2 - #5 gQ° ‘ ALTERNATING ! BUREAU OF PROJECT DELIVERY
HOOK BARS \ OPPOSING BAFFLE NOTES: HOOKS 180° ——__ | \
giEEL‘E’PZgﬁéNg) ® 1. PRECAST REINFORCEMENT SHOWN, —— ® STANDARD
CAST- IN-PLACE REINFORCEMENT
2 "2 THREADED 4 SHEET 1o, - 1o NOTED O Y2 "@ THREADED d : R.C. BOX CULVERT WITHOUT APRONS
INSERTS 4 2. FOR OPPOSING BAFFLES LESS INSERTS il B 41 ° Ve
INSERTS 710N CENTER FOR MISCELLANEOUS DETAILS
INSERTS 7" ON CENTER FOR
o LR THE 2 - #5 90° HOOK BARS. N 4 LR
" CLR. 3. FOR OPPOSING BAFFLES LESS " MIN. " .
(TYP) THAN 2'-0", REPLACE 2-#5 BARS 97 MAX. {TYP.) STREAM GRADES = 47
WITH A #5 U-BAR SUPPORTED
BY 8" LONG #5 BARS TIED TO
OPPOSING BAFFLES LESS THAN 1’-0" ALTERNATING *5 90° HOOK BARS. OPPOSING BAFFLES LESS THAN 2’-0" RECOMMENDED AUG.30, 2019 |RECOMMENDER") AUG.3D, 2019 | SHEET 13 OF 15
N /7 |
Ctca
b -
ACTING CHIEF BRTDGE ENGINEER ~ — | ACT. DIR. BUR. OF PROJECT DELIVERY BD 63 2M
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e-Notification No. 75,
dated April 29, 2020

DESIGN INSTRUCTIONS:

SKEWED JOINT OPTION ** SQUARED JOINT OPTION **

CULVERT SKEW 2 75° CULVERT SKEW < 75° ALL CULVERT SKEWS

/N /\CULYERT SKENX 75°/N\ /N /\

LVERTSKERS 75N Npfion WA N\ opTigN 2 ¥R

WALL FACES, TOP SLAB WALL FACES ARE SQUARED OFF WALL FACES, TOP SLAB FACES AND
=RESNE=FRE=CT e ARE

INTERMEDIATE | FACES AND BOTTOM ALONG JOINT. TOP SLAB FACES | BOTTOM FACES
SEGMENTS FACES ALONG THE JOINT | AND BOTTOM FACES ALONG SQUARED OFF ALONG JOINT.
ARE SKEWED WITH THE JOINT ARE SKEWED WITH
CULVERT SKEW ANGLE. CULVERT SKEW ANGLE.
WALL FACES, TOP SLAB | WALL FACES ARE SQUARED OFF | WALL FACES, TOP SLAB FACES AND
FACES AND BOTTOM ALONG JOINT. TOP SLAB FACES | BOTTOM FACES i=ONG==FEmc-ohF=rtRE
END FACES ALONG THE JOINT | AND BOTTOM FACES ALONG
SEGMENTS ARE SKEWED WITH THE JOINT ARE SKEWED WITH WALL FACES, TOP SLAB FACES AND

CULVERT SKEW ANGLE. BOTTOM FACES AT END SECTION SIDE
ARE SKEWED WITH CULVERT SKEW
BRIpGE ANGLE.

CULVERT SKEW ANGLE.

%% T0 BE DETERMINED BY DISTRICT! ENGINEER. AT SHOP DRAWING STAGE, FABRICATOR MAY SUBMIT ANY OPTION
ON THIS STANDARD. IF THE OPTION SUBMITTED MEETS THE DESIGN, THE OPTION SHOULD BE ACCEPTED.

INTERMEDIATE
SEGMENT (TYP.)

END SEGMENT

WALL
(TYP.)

L SKEW ANGLE

SKEWED JOINT OPTION
SKEW_ANGLE 2 75 DEGREES

DESIGN EXAMPLE:

ARE SQUARED OFF
ALONG JOINT.

INTERMEDIATE
SEGMENT (TYP.)

SKEWED JOINT OPTION

SKEW ANGLE < 75 DEGREES==6RFFON=—t

INTERMEDIATE
SEGMENT (TYP.)

END SECTION
(TYP.)

*
8 FT. MOLD OR

10 FT. MOLD

WALL

\—*SKEW ANGLE

* SEE THE BOX CULVERT MINIMUM
SKEW ANGLE ON THIS SHEET

SQUARED JOINT OPTION ( ALL SKEW ANGLES)

L-WALL
7.67’ MAX.(8 FT.MOLD)
3,67 MAX. (10 FT. MOLD)
_l;i
IE SPAN-INT. = 10 FT. (NORMAL INTERIOR CLEAR SPAN OF CULVERT)
WALL = 12 IN. (WALL THICKNESS OF CULVERT)
iﬁErE SPAN-EXT. = SPAN-INT + 2 x WALL (NORMAL EXTERIOR WIDTH OF CULVERT)
Z S-WALL = 3 FT. (MINIMUM EXTERIOR SHORT WALL LENGTH OF CULVERT UNIT)
z END 8 FT.
g SEGMENT MOLD = g " (STANDARD MAXIMUM STEEL FORMING SYSTEM HEIGHTS)
/ L-WALL = MOLD - 4 IN. (MAXIMUM EXTERIOR LONG WALL LENGTH ALLOWING FOR RAMP FORMING)
7.667 FT.
L-WALL =
9.667 FT.
% SKEW-MIN.= 90 - ATAN ((L-WALL - S-WALL) /SPAN-EXT.)
==y
68.75 DEGREES
467 MAX. L-WALL = (MIN. SKEW ANGLE FOR 8 FT. MOLD AND 10 FT. MOLD RESPECTIVELY)
S-WALL‘ (8'FT. MoLD) 60. 95 DEGREES
3 MIN.' 6.67' MAX.

(10 FT. MOLD)

BOX CULVERT (STEEL FORM) - MINIMUM SKEW ANGLE
(MOLD SIZES 8 FT. AND 10 FT.)

END SEGMENT
(TYP.)

COMMONWEALTH OF PENNSYLVANIA

DEPARTMENT

BUREAU OF PROJECT DELIVERY

OF TRANSPORTATION

RO CO

STANDARD
BOX CULVERT

PRECAST CONCRETE
SEGMENT JOINT DETAILS

RECOMMENDED _AUG. 30, 2019

REC ENW AUG. 3P, 2019

ACTING CHIEF BRTDGE ENGINEER ~ —

ACT. DIR. , BUR. OF PROJECT DELIVERY

SHEET 14 OF 15

BD-632M
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DESIGN NOTESs

1. THE LAYOUT OF THE CONCRETE SLOPE TRANSITIONS SHOULD
BE BASED ON THE REQUIRED GRADING AROUND THE WING WALLS.

2. CONSTRUCT CONCRETE SLOPE TRANSITIONS USING CLASS A CEMENT
CONCRETE.

3. USE THIS DETAIL IN COORDINATE WITH DEP AND PAFBC DURING
PRE-APP MEETING

PRECAST
CONCRETE

BOX CULVERT ( Q

~=— BEND LINE

THREADED INSERTS FOR
#5 REINFORCEMENT BAR (TYP.) WEEP HOLE SEE NOTES

FLARE ANGLE 14 AND 26 ON SHT. 4
PRECAST ;
é;; g (PER SITE CONDITIONS) CONCRETE -
~ A END SECTION O\ - )

~ . - /?7\ -
AN EA #5 TIE REBAR gt
T S e 18" MAX
Vb X % (TYP.)
¥ 8 O #a
/ g 2\ 2%, TOP _OF gn
“ = % 2 STREAM BED
. 8 )
s L SPAN (S) o R
: o C.1.P. CONCRETE WEDGE o) @
& - TRANSITION (TYP.) ) . A, L
- - vt <O ? 1’-0"
(A 7 N @
S| <::::> <i:::> <i:::> a PRECAST _| PRECAST CONCRETE | =
::i::><:::::> <:::::) <\u/:>\\\\¥, CONCRETE | END SECTION =1
SReON(® O
— o|n
) QQOL @Q SECTION @-Q
T NO SCALE

—A NORMAL STREAM WIDTH

/

I

-

TYPICAL PLAN

NO SCALE
4II
HEADWALL
BOX CULVERT
TOP SLAB o 30 MIN
- ‘ " THREADED '
8"t
(TYP.)
#5 TIE BAR DETAIL
NO SCALE
TOP_OF
STREAM BED
2 y = PLACE *5 TIE REBAR AT !/, HEIGHT
R e e e o OF CONCRETE WEDGE TRANSITION
—| li ALONG F.F. OF WINGWALL
o COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION
BUREAU OF PROJECT DELIVERY
END SECTION
BOTTOM SLAB STANDARD
SECTION R-R PRECAST BOX CULVERT WITH APRONS
NO SCALE C. I.P CONCRETE WEDGE
TRANSITION
RECOMMENDED _AUG. 30, 2019 |RECQMMEND AU&3§,201? SHEET 15 OF 15
émEFas:ﬁW %Aé KP PROJECT DELIVERY BD- 63 2M
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