General Notes for Box Culvert

Specifications:

Design - AASHTO LRFD Bridge Design Specifications (latest edition), the Prince George's
County DPW&T "Specifications and Standards for Roadways and Bridges" (latest edition).

Construction - Maryland Department of Transportation State Highway Administration (MDOT
SHA) Standard Specifications for Construction and Materials (latest edition).

Design Loads:
HL-93 with 2-inch future wearing surface.

Materials:

Self Consolidating Concrete (SCC) with f'¢c=5,000 psi (minimum) and epoxy-coated reinforcing
steel shall be used for the entire precast concrete units for any depth of fill. Cast-In-Place (C.1.P.)
concrete shall be SHA Mix. No. 3 (3,500 psi.)

If the culvert has 3 feet of fill or less over the structure, a reinforced concrete deck slab with
epoxy coated reinforcement shall be provided over box. Concrete for the deck slab shall be SHA
Mix No. 11 or 12. The top of deck slab (including the sidewalk) shall receive a protective coating
(Silane Penetrant Sealer). See Sheet M-3, Slab Details.

Reinforcing steel shall conform to ASTM A615 Grade 60. Only grade 60 can be used on the
project. All rebars shall be epoxy coated. The Contractor has the option to use epoxy coated
welded wire reinforcement conforming to ASTM A1064. However, there shall be no more than
2 layers of welded wire reinforcement in each slab / wall.

A minimum of 2-inch clear concrete cover to all reinforcement bars shall be provided unless
noted otherwise.

The contractor shall supply shop drawings to the County Engineer for review and approval. No
material shall be ordered or fabricated until written approval is received for the proposed
structure.

The contractor has the option to use C.1.P. box culvert with 3" clear concrete cover at the bottom
of the bottom slab. In this case, these standards may not apply. The plans and calculations shall
be submitted to County Engineer for review and approval. The design shall be done by a
Professional Engineer registered in the State of Maryland.

Any changes to the enclosed details must be submitted to the County Engineer for review and
approval.

Chamfer:

All exposed corners of all concrete structures shall be chamfered with 3/4"x3/4" milled chamfered
strips unless noted otherwise.

Waterproofing:

The exterior sides and top of all box culverts shall be covered with roll or sheet waterproofing
membrane in accordance with SHA Specification 422.03.07. Joints shall receive a 16-inch width
of waterproofing membrane in addition the waterproofing applied to the full length of the
structure. See Sheet C1-8 for details.

Post Tensioning:

The precast culvert units shall be tightened using prestressing strands along the full length of the
culvert. All joints between the culvert units and between the end units and wing walls shall be
water proof. Contractor shall provide details and procedure of post-tensioning application to the
County Engineer for review and approval prior to performing the work if there is any change.

Structure Length/Height:

Culverts with 17 feet or more total opening length measured in accordance with National Bridge
Inspection Standards (NBIS) 23CFR650.305 shall be resized to provide a minimum length of 20
feet as measured along the centerline of the roadway, see Sheet M-3. Culvert is not allowed to
have more than 3 cells. Single box cell opening width is not allowed to be more than 20 feet.
Precast segment length shall be 5 feet minimum, 16 feet maximum.

Box culverts require a minimum horizontal (span) and vertical (rise) opening of 5 feet.
Culvert 75 or more feet in length require a rise of 6 feet.

Criteria for Utility Line Crossing:

Place utility line away from the structure, minimum of 5 feet outside of the county
structural components. This is the preferred option for new construction. For details,
see Sheet M-2.

Stream Diversion:

The designer shall prepare stream diversion plans as needed and submit to Soil
Conservation District (SCD) for review and approval. State and Federal permits may
be required

Tables:

The designer shall fill out the blank tables as necessary in this set of drawings and
Hydrologic and Hydraulic Data Tables on Sheet M-1.

Right of Way / Easement:

The Developer must provide R.O.W./ drainage easement at least 10 feet outside of
structure foundation and riprap for maintenance of structure (see Geometric Layout
Sheet).

Bridge Number:
The designer shall send request to DPW&T (Department of Public Works and
Transportation) via DPIE to assign a bridge number to the new structure.

Restrictions for Placing and Using Equipment on Existing or New Structure/or Storing
Materials on/or Against Structures:

There are restrictions on placing equipment on existing and new structure(s) and
storing materials on/or against existing and new structure(s) elements. The limitations
basically relate to loads that are beyond Maryland's legal vehicles and/or posted load
limits (where applicable) and materials stockpiled on/or against structure or structure's
elements. For details of such restrictions see section SHA Std Specs. TC 6.14 titled
"STORING MATERIALS AND EQUIPMENT ON/ AGAINST STRUCTURES
RESTRICTION" in the contract documents. In order to comply with this article, The
contractor shall read section TC 6.14 prior to commencing any work on structure(s) in
this contract.

Vehicles shall not be allowed to cross over the culvert until a minimum of 3 feet of
compacted fill has been placed over the culvert, or approved by the County Engineer.

Foundation Requirements:

Undercutting and backfilling with aggregate(1 foot thick, min., Crusher Run Aggregate
CR-6, or Graded Aggregate Base GAB) may be necessary in order to achieve the
required factored soil bearing resistance. Geotechnical report must be submitted with
the plans. The report shall be prepared by a Professional Geotechnical Engineer
registered in the State of Maryland per SHA PPM D-79-17 (4). Geotechnical report
shall include foundation recommendation, required bearing capacity, and
recommendation for undercut/backfill to achieve the required bearing capacity. The
geotechnical engineer shall certify that the bearing capacity meets or exceeds the
footing design requirements prior to the

installation of precast concrete box.

Load Rating:

Load rating analysis shall be performed per SHA PPM D-97-47(4) based on LRFR
methods prior to the construction permit approval. During construction phase, if there
is a change in the site conditions then the load rating analysis shall be recalculated
and resubmitted for County's approval prior to as-built approval and bond release.

HL-93
LRFR Inventory | LRFR Operating

Legal Truck
H-15
Type 4
HS-20
3S2
Permit Truck
150K
90K Comb.
90K Crane
90K Cargo
80K Cargo
120K Spec.
108K Crane
120K Crane

Operating (Tons)

Operating (Tons)
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Notes:

Install chain link safety fence along top of headwall and wingwalls. For chain link safety fence details,
see DPWA&T Std. Nos. 300.27 and 300.28, "Chain Link Fence (Commercial Property Installation)"

on Sheet M-4.

For Bridge No. and year built marking, see MD SHA Std. No. SI-103 and DPWT Std. No. 300.32
on Sheet M-4 & M-5. All numerals shall be indented in concrete.

For traffic barrier over culvert, the preferred option is standard traffic barrier for roadway (see SHA

Std. MD 605.25). If the fill is not deep enough to accommodate the guardrail post, the 2nd option is
SHA Std. MD 605.26 traffic barrier W Beam post placement details for spanning 12'-2" to 18'-5"
openings. If neither option 1 or 2 works, the 3rd option is anchoring the guardrail post on

the 4'x4'x8" concrete slab. See sheet M-3 for details. When the fill is less than 1'-6", the 4th

option is to anchor the guardrail post on the deck slab. The anchoring details are the same as option 3.
The deck slab shall be widened as needed.

The wingwall design can follow SHA Std. RW-101 to RW-107 & RW-301 on Sheet M-5 & M-6.
Consider designing toewall to replace shear key as necessary.

If the culvert has 3 feet of fill or less over the structure, a reinforced concrete deck slab shall be provided.
For detail, see Sheet M-3.

For precast concrete box culvert details, see Sheet C1-8 to C1-12.

The wingwall footing and the headwall shall be C.I.P. concrete. The Contractor has the option to
build the C.I.P. headwall on top of the precast concrete box culvert and the option to use precast
concrete wingwalls. It is the responsibility of the Contractor to develop the detail plans related to
these options if selected. These detail plans shall be prepared and sealed by a Professional
Engineer re?istered in the State of Maryland and submitted to the County Engineer for review and
approval before any material is ordered or fabricated.
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W.P.3.2
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W.P.3.4

W.P.3.5

North East

Notes:
1. For general notes, see Sheet C1-1.

2. For general plan and elevation, see Sheet C1-2.
3. For culvert dimension and reinforcement tables, see Sheet C1-11 to C1-12.

4. Riprap scour protection is not shown for clarity.
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Install chain link safety fence along top of headwall and wingwalls. For chain link safety fence
details, see DPW&T Std. Nos. 300.27 and 300.28, "Chain Link Fence (Commercial Property
Installation)" on Sheet M-4.

For Bridge No. and year built marking, see MD SHA Std. No. SI-103 and DPWT Std. No. 300.32
on Sheet M-4 & M-5. All numerals shall be indented in concrete.

For traffic barrier over culvert, the preferred option is standard traffic barrier for roadway (see SHA
Std. MD 605.25). If the fill is not deep enough to accommodate the guardrail post, the 2nd option
is SHA Std. MD 605.26 traffic barrier W Beam post placement details for spanning 12'-2" to
18'-5" openings. If neither option 1 or 2 works, the 3rd option is anchoring the guardrail post on
the 4'x4'x8" concrete slab. See sheet M-3 for details. When the fill is less than 1'-6", the 4th
option is to anchor the guardrail post on the deck slab. The anchoring details are the same as
option 3. The deck slab shall be widened as needed.

The wingwall design can follow SHA Std. RW-101 to RW-107 & RW-301 on Sheet M-5 & M-6.
Consider designing toewall to replace shear key as necessary.

If the culvert has 3 feet of fill or less over the structure, a reinforced concrete deck slab shall be
provided. For detail, see Sheet M-3.

If the size of box with a higher rise is not shown on Sheet C1-11 to C1-12, it is the responsibility
of the designer to submit the designs and plans to DPIE for review and approval. The
designs/plans shall be prepared by a Professional Engineer registered in the state of Maryland.

For precast concrete box culvert details, see Sheet C1-8 to C1-12.

The wingwall footing and the headwall shall be C.I.P. concrete. The Contractor has the option to
build the C.I.P. headwall on top of the precast concrete box culvert and the option to use precast
concrete wingwalls. It is the responsibility of the Contractor to develop the detail plans related to
these options if selected. These detail plans shall be prepared and sealed by a Professional
Engineer registered in the State of Maryland and submitted to the County Engineer for review
and approval before any material is ordered or fabricated.
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2. For general plan and elevation, see Sheet C1-4.
Wing Wall Dimensions Table 3. For culvert dimension and reinforcement tables, see Sheet C1-11 to C1-12
Location | Angle ¢ |Height H1| Height H2 |Footing W| Footing Y | Footing bottom Elev. F MDOT SHA Detail No. 4. Riprap scour protection is not shown for clarity.
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| S | toewall
;BO | I S5/ | | I bottom Elev. F X
S0 | DO | | P
Q)% piz | e | | \k (%j@@ Elevation
= ( 5 7| ) rr—_—_—-/_ o = —— F_____IT_____" | & Scale: N.T.S
/ \ :______1 ( )Ojg\i Riprap Notes:
=0 ; Culvert wall (typ.) | \ (typ.) 1. Install chain link safety fence along top of headwall and wingwalls. For chain link safet fence details,
@) / k\ O see DPWA&T Std. Nos. 300.27 and 300.28, "Chain Link Fence (Commercial Property Installation)" on
Wingwall 1, Fortdraiga?e_I / \Reinforced concrete \Wingwall I Sheet M-4.
system details, \
AN see Sheet C1-8 | deck slab, see Note 5 AN J 2. For Bridge No. and year built marking, see MD SHA Std. No. SI-103 and DPWT Std. No. 300.32 on
n g\ (typ.) / N e Sheet M-4 & M-5. All numerals shall be indented in concrete.
with toewall AN \ \ Traffic barrier N
wall (typ.) v ) for its requirement, "\ 3. For traffic barrier over culvert, the preferred option is standard traffic barrier for roadway (see SHA Std
Plan - Triple Culvert see SHA Std MD 605.25 MD 605.25). If the fill is not deep enough to accommodate the guardrail post, the 2nd option is SHA
Scale. NTS and 605.31 Std. MD 605.26 traffic barrier W Beam post placement details for spanning 12'-2" to 18'-5" openings.
A If neither option 1 or 2 works, the 3rd option is anchoring the guardrail post on the 4'x4'x8" concrete
slab. See sheet M-3 for details. When the fill is less than 1'-6", the 4th option is to anchor the
Triple precast concrete box culvert ‘ guardrail post on the deck slab. The anchoring details are the same as option 3. The deck slab shalll
be widened as needed.
Roadway ‘
Traffic barrier : ;
; ; 4. The wingwall design can follow SHA Std. RW-101 to RW-107 & RW-301 on Sheet M-5 & M-6.
- for it t, / aes
! ¢ R";‘;‘r’]";{ced concreto S%r?jl %&?3%{5%%1605'25 Consider designing toewall to replace shear key as necessary.
deck slab, see Note 5 an ~1|_— Chain link 5. If the culvert has 3 feet of fill or less over the structure, a reinforced concrete deck slab shall be
= fence provided. For detail, see Sheet M-3.
_|l<=
T|e -, Headwall (typ.) 6. If the size of middle box with a higher rise is not shown on Sheet C1-11 to C1-12, it is the responsibility
T of the designer to submit the designs and plans to DPIE for review and approval. The designs/plans
,,,,,,,,,,,,,,,,,,,,,,,,,,,, & shall be prepared by a Professional Engineer registered in the state of Maryland.
A A A U A A A R A R A T R L R T R U L L A A 1A
A
‘ | W%Ogoncrete 7. For precast concrete box culvert details, see Sheet C1-8 to C1-12.
\ \ toewall (typ.)
} } . 8. The wingwall footing and the headwall shall be C.I.P. concrete. The Contractor has the option to build
i | (R:’:prapl,l the C.1.P. headwall on top of the precast concrete box culvert and the option to use precast concrete
/-1* Inv. Elev. E1 Flow slope Preferred 2% Inv. Elev. E2 = mi?]ss(t ’ ) wingwalls. It is the responsibility of the Contractor to develop the detail plans related to these options
N R A R - mn1% | | - (yp- if selected. These detail plans shall be prepared and sealed by a Professional Engineer registered in
% e T e e SN SSARRRARAT SRR RR AR SR }%ﬁ §§ the State of Maryland and submitted to the County Engineer for review and approval before any
{ material is ordered or fabricated.
13 —Lts L1 | La ‘
f - T T A Nl
(min. 10)\ Geotextile Aggregate J (min. 10')
Class E, nonwoven bedding material APPROVED: DEPARTMENT OF PUBLIC WORKS
AND TRANSPORTATION
Longitudinal Section DIRECTOR DATE Prince George's County, MD
Scale: N.T.S.
REVISION DATE: APPROVED BY:
04082020 Standard Precast Concrete Box Culvert SHEET
General Plan and Elevation (Triple Boxes) C1-6
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T

/

Working Point Table

Point Station Offset North

East

W.P.1.1

W.P.2.1

W.p.22

W.P.23

W.P.2.4

W.P.2.5

W.P.3.1

W.P.3.2

W.P.3.3

W.pP.3.4

W.P.3.5

Notes:
1. For general notes, see Sheet C1-1.

2. For general plan and elevation, see Sheet C1-6.

3. For culvert dimension and reinforcement tables, see Sheet C1-11 to C1-12.

4. Riprap scour protection is not shown for clarity.

DEPARTMENT OF PUBLIC WORKS
AND TRANSPORTATION
Prince George's County, MD

~— G Road
\\ /« ¢ Roadway
Roagy,
AN ay
W.P.25 W.P.3.5
Wingwall IV
Wingwall 111 ; 1.50' CIP Tie-in for
details see Sheet C1-10
W.P. 3.4
| A\ L1 / 17 |
| N W.P. 2.4 / 74 |
| 2( |
T T T T T
=N T T T 7777 T jDT/"é__ =
a - | | | = [-ov
| l } } | — Apron with
| /Hea?wan (typ.) i i \L/ toewall (typ.)
| |
| ot s s s s A 1| Fow
Flow T T
| B B e E s B 1 |
| | | | —~wWP.33
W.P 237? T ' opeoat || |
P.2. | o 11 | G Triple precast L Lts
| I I I I co’n_crete box culvert L4
Lts — | I — [T I ____'___, S E— N by |
T T T T T T
L3 B R T [ T T
| | | | | | | |
| [ [ [ [ [ [ |
| | | | | | | | | |
| ] T SRR
o144 | | [ | | | o yP:
T~ T 7777 y 1 [ Y T T T A
7 WP 22 Culvert wall (typ.) N\
R W.P. 3.2
/ Wingwall | i ) N\
/ Wingwall I
W.P. 2.1 : O WP 31
4 === o
4 \ KOZ2
] L NS
/ N
Geometric Layout
Scale: N.T.S.
Right of way / Easement
for structure
Culvert Dimension Table
I(_::L\;;etg E:;\:;etg Max. | Skew Fé'g:g Riprap|Riprap| Box | Box |Width|Headwall| Toewall | Apron UAptron 5 Apr?n Befjr?]i.na Materials | |y, Inv.
; ; i stream |Downstream ickness
L1 Lo Fill Height| ¢ Upstream | Downstream L3 L4 |[Span, S|Rise, R| X Hhw Htw T1 p L Ui S\ Elev. E1|Elev. E2
Wing Wall Dimensions Table
Location | Angle o |Height H1] Height H2 | Footing W[ Footing Y| Footing botom | MDOT SHA APPROVED:
Elev. F Detail No.
Wingwall | DIRECTOR DATE
Wingwall Il
Wi mm REVISION DATE: APPROVED BY:
ingwa 04-08-2020
Wingwall IV
Phone: 301-883-5642

Standard Precast Concrete Box Culvert
Geometric Layout (Triple Boxes)

SHEET
C1-7

FILE: U:\2026031141\26 PGDPWT Culvert Standards\700 CADD\706 Struct\R2-CI-7-TRIPLE BOX G LAYOUT.dgn




Lap length

2"x1" Closed cell neoprene
sponge gasket (all around)

16" Wide waterproofing
membrane centered on
joint, top and sides only.

Aggregate j
bedding material

Typical Box Section
Scale: N.T.S.

Coupler for %" @ strand

Exterior face of
top or bottom slab

Waterproofing membrane
(roll or sheet) to cover top
and sides only. (typ.)

Post-tensioning recess

clear from the outside face of concrete. anchorage and strands shall be coated with
coal tar epoxy. recess shall be coated with an approved epoxy bonding compound

l ~—1"@ PVC grout
tube (vent to face /
of haunch or top =
Notes for Precast Concrete Box Culvert: of slab)
1. Fabricator shall provide all details for post-tension connections.
2. Prestressing strands shall be ;" dia. AASHTO M 203 grade 270, low relaxation
7-wire (uncoated) each strand shall be stressed to 28,900 Ibs. ———————— = @0 ==
3. Fabricator shall show all post-tensioning procedures including stressing sequence >
steps. I
4. Snug fit all joints before post-tensioning. L ﬁ‘ — <
5. Post-tensioning ducts shall be sealed at joints with seals or gaskets and grouted by I
contractor. I
6. Strand anchor recesses shall be grouted in field by contractor using non-shrink grout \ y
after post-tensioning operations are complete. L
7. All post-tensioning details and procedures must be approved by the County Engineer. %" @ 7 Wire PVC pipe Fill recess with
8. After post-tensioning is approved, strands shall be cut to provide a minimum of 23," GR.270strand  4"0x12"Long  non-shrink grout

after tensioning
Post-Tensioning Splice Joint Detail

1%"0 Duct ©

1"0 PVC grout
tube (vent to face
of haunch or top

ofslab) gy the

recess with
non-shrink

grout see Note 8 X

Ny

Post Tensioning Sequence

S

Notes:

cale: N.T.S.

See Detail "A" for 3" Min. ~ 6" max. tongue
typ. typical reinforci i -
Mo be ;’z; 2re: °r°r']”g . length (8" to 20" bevel) Outer cage (S1)
a. haunch bar
|anP9d (typ) P 16" Wide waterproofing
_ at mid span ' ) membrane centered on 175" min. cover
g8 = Watetr)prooflng S1 1%"0 Duct Wt ] joint, top and sides only. exterior at joint
FwT membrane aterproofing
/ ‘ LMiddIe slab membrane to cover 2" Cover
o) = 1 77 top and sides only. (typ. e
Q L # ,_§7 . P y .( yp )‘\ (typ)
I S5 L82 \< ‘ 2" min. . . . . ==, . . . %
H Additional PVC | —S1 ‘ L - i [
duct of post Top S2 4" min. v *! : v : K v 9
& |tensioned strand | Bot. 83 O - \ %
ool g forspan =10 i fi,@Q\ 2" cover ( Inner cage
typ) 2 #4@9" Spa. | | ——#57 Stone drainage system N (typ.) £ . . > @t
L N eri Il onl #4@9" | ~— 51 _ £ 1" CL. min. (typ.) S2 @ top,
—#4@9" Spa, Span (S) exterior wall only 1" min. cover | - " s3 @ bottom,
interior at joint 473 Fax. #4@9" sides
Embedment ,,— Geotextile (Class E, nonwoven) N Final joint gap as per
length 19 h 40 PVC env|e|ope. Joint overlap a min. ' 2"x1" Closed cell neoprene sealant manufacturer's
/"0 sch. 4 of 1' (typ.) Detail - A sponge gasket (all around) recommendations
% A Additional Pvc  Juct for post Scale: N.T.S. (typ.)
IS tensioning . . .
=& duct of post strand (typ) S o Typical Section Thru Joint
Ne tensioned strand _j~ Side wall “— 4"g perforated PVC drain pipe sloped to Scale NTS
’L@Q\ for span=10" © s (Tw) drain to outlet pipe in downstream T
S3 = wingwall (min. slope %"/ft). Outlet
i T
pipe in wingwall shall be non-perforated.
Q s [ olJ outlet pipe shall be 1' above normal flow 4 3 6 2 5 Top slab
e R SE S LS1 __elevation. There is no outlet pipe at the 1 2 3 1 4 Bottom slab
Sls 2 Olg (g upstream wingwalls. Cap the buried pipe
P A 4 "2 end (typ.) 4 Strands 6 Strands

1. Complete tensioning in three passes. /4, % and full post tensioning force.
2. First and second tensioning order of strands may be altered as required to maintain
proper alignment of the culvert.

Post-tension

anchor with

three wedges

1%" @ duct
/* 2

41/2||

270 strand

™

‘\2
5" -1—— Anchor plate,

. 9 See detail
N this sheet

Post-Tensioning Recess Detail

—%"@ 7 wire GR.

5||
21/2u

"9

on

nx l|x %n
Anchor plate

L 1%" Dia. hole

Post-Tensioning Anchor Plate Detail

Scale: 3"=1'-0"

Scale: 3"=1'-0"

before filling with non-shrink grout. Scale: 3"=1"-0"
9. Post-tensioning and grouting shall be completed before backfilling and allowing traffic APPROVED:
over the structure. Grout shall reach minimum strength before backfilling. The grout shall
have corrosion inhibitor.
10. Minimum length of precast box segment is 5 feet and maximum length is 16 feet.
11.For rebar size and space, see sheet C1-11 to C1-12. DIRECTOR DATE
12. The contractor has the option to use 2" dia. sch 40 PVC duct for post tensioned REVISION DATE: APPROVED BY:
strands. 04-08-2020
13.The contractor has the option to use different strand, post-tensioning, splice/anchor
details upon the County Engineer's review/approval.

Phone: 301-883-5642

DEPARTMENT OF PUBLIC WORKS
AND TRANSPORTATION
Prince George's County, MD

Standard Precast Concrete Box Culvert

Details (1 of 3)

SHEET
C1-8
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Note A

Interior wall

' End of precast
box culvert &
back of headwall

Inside vertical wall reinforcing #5 See note A
2 Ply membrane see C.I.P.design in plans
waterproofin i
16" m?n. Widt% (typ), Exterior wall 1'-0" min.  Interior wall Tw | [ Tw.
top layer shall overlap é embedment | A |
bottom layer by 2"+ = ] \ I VT
S|Q ! \ —+ #5 Vertical bar
|3 I
1° 1 —_— i I -
- ‘ 7 \
2
S o - 3 L
35a o
Qe _
ajga || V7 &
=20 W
s|3 &

C.I1.P. wingwall
footing not shown

L#4 Bar end cap
anchors or extend wall
reinforcing & field bend

Varies -
e
2 x Tw+Gap

End cap nose

\L Face of cutoff

wall & toe slab

the pipe buried end (typ.)

i Gap 6" (min. between single cell units) filled by #57 stone,

\ which shall be separated from adjacent soil by geotextile.
#57 stone shall be placed in lifts and compacted. In lieu

of No. 57 stone, Contractor has the options to use 4"

(min. gap) flowable fill without additional cost to the County,
and to remove the 4" () drain pipe in the gap.

4" Perforated PVC drain pipe sloped to drain
to outlet pipe in downstream end cap only
(mini. slope %;"/ft). Outlet pipe in end cap
shall be non-perforated. Outlet pipe shall
be 1' above normal flow elevation. There is no
4"@ outlet pipe in upstream wingwalls. Plug

110" J
o | #4@1'-0" max
o 5 2-#6 Bars add #4's as
= necessary 1 (max.)
>4 2
. Eﬁ// TF\ 2 Ply membrane waterproofing
@ #4@1-0" J \Qi 16" min. width (typ), top layer
g - shall overlap bottom layer by 2"+
ol o~ Circumferential top
2 %E slab reinforcing
£ = -
T o [~ Longitudinal top
“/ /fslab reinforcing

6"X6" Chamfer/

C.I.P. End section

M#4@ 1-0"

Mechanical couplers or 1'-6" bar
extension. (#4 bar adhesive bonded
dowels with 1'-0" embedment and
1'-0" min. spacing permitted)

Precast box culvert

(as per plans)

Section H-H ,
1-0" Scale: N.T.S. Section C-C
Top of headwall CIP End %" V. t ] (C.I.P. headwall details and
(See Section C-C) Section — 6" Chamfer 2 V-grooveat C Construction F Top of connection to precast box)
Precast end x__ \QconStrUCtlon Joint joint permitted f headwall Scale: N.T.S.
segment 6" Chamfer (typ.) — - Top of precast
M § M / end segment y
________________ Al I . o S S Face of C.ILP. Face of precast
L_t A wingwall/headwall —— end segment & Circumferential bottom slab reinforcing
_________________ ( 1L LI o ) construction joint #4 @ 1'-0" spa. (max.)
o P 5|2 | Lts (1-6", min) 1'-0" Mechanical couplers or 1'-6" min. bar
g recast 5I& | \ . .
————————— SO C| haunch L] =18 . . ) ) extens_lon (full length bar exten§|on or
1-0" Min. N 85 , (typ) 8'leg ©|% 7" X % Bottom slab C.I.P. reinforcing 1'-3" Min. lap i adhesive bonded dowel bars with
embedment £z —Construction ' ‘ ~lyp) = % Chamfer #4@1-0" spa. (max.) splice (when reqd.) i 1'-0" embedment permitted)
P—~ @ | H joint permitted ‘ o) g g H \ % |
Mechanical couplers | b— #4 Bar end cap ‘_2 é 7l Sig . r< i . r*/ |/ |~
or adhesive bonded anchors 5l Match inside edge g = 3 = o & .
dowel or extended (typ.) o3 of precast box (typ.) <® J 4/ \ &|E —Thickness of C.I.P.
T wall reinforcing =t o + \ nilm % ® g i 2 * oz = \\ apron, T1
and field bend #5 Vertical bar S ? #5 Vertical bar ——— | | a|5 ~ = 1L J% T
the contractor %.S Provide concrete N S e = Al ~ o 531 185000 000 SR IINHEING Longitudinal bottom
has the option S| transition to mile 5% SISE SE Q"%Qé)é)o gg%gocggg)gggc%%ggoggj%%oggjgg@@%c slab reinforcing
to use dowel 2% haunch at inlet o | X 5 OB (D53 B BB S T3
bar / splice e of box culvert (typ.) f o Normal water ~ <8 O3 A0SOV O%Qog&o%%gcg SNESEe
————————————————— F gl < flow 2= T R PRSP R ISP R P
2 D N v < DR R TR
________________ —_— — = SO SO0 FOE SO SO
N — = % Q0008 Q07— 008 Q07— 00k Q07003 Q0
| = =t @1 J e S ot o
————— e B S — _— —_——] BOVRLOPIRLOILOLBLON v
3" Cl. + 8 RRRRTR
@ Bot I 4 S 4" drain pipe F :gier:/]\‘/c?rl::in (tvp) M \
o \-7 Bottom of cing (typ. End section Precast box culvert
C.I.P. toewall —+— O #4@1'-0
| ( / toewall o
L.~y /N ] -y ] Aggregate
Precast box culvert C.LP. Box culvert | C.I.P. toewall D ' Section D-D bedding material
end (as per plans) Headwall Elevation (C.1.P. end cap details and
(Headwall, toe slab and cutoff wall connection to precast box)
reinforcing not shown for clarity) Scale: N.T.S.
Section F-F Scale: N.T.S. (Connection to wingwall is similar)
C.1.P. end cap details and
E:onnection to ?)recast box) APPROVED: DEPARTMENT OF PUBLIC WORKS
Scale: N.T.S. AND TRANSPORTATION
DIRGCTOR DATE Prince George's County, MD
REVISION DATE: APPROVED BY:
04082020 Standard Precast Concrete Box Culvert SHEET
Details (2 of 3) C1-9
Phone: 301-883-5642
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S— Precast box TN
culvert side wall —

Optional § Precast box Top elev. of box culvert bottom slab
mechanical ¥ —— Embedded culvert bottom slab #4@1-0" (max.)
rebar splies—, ;| AT mn) ‘ Ww |~ ulero _
ik ~ £ Thread length per } 1 T A 3H#6 2 o
manufacturer for —4 A #4@1'-0" Each face E"g
#4 Bar & mechanical splice Bottom slab j 123" (min.) | 28
j‘ Face of precast reinforcing steel v v v v v
end segment Mechanical Coupler . \. /@J e o o o %
g" @ 1-0", max. (typ.) i }
Slope as steep 1'-6" Footing reinforcing
as ground will allow C1P
Tie-in
Note: For Tie-in length, see SHA STD. BC-501
#4 Bar End Cap Anchor Tie-in Detail for Precast Box Culvert
Bar Bend Diagram Bottom Slab and Wingwall Footing
Scale: N.T.S. Scale: N.T.S.
Precast section (typ.)
[ TN—r
Precast box
culvert side wall =y
{ | #4 1|_0|l
, Joint (typ) ‘ /| #le —
Y- | 2
[ ] [ ] () [] [ ] [ ]
: 7 #4@1'-0" Each face 25
Ve C.LP. Apron J/ ) 1-3" (min.) S8
reinforcing steel 3" cl. T v v —
I [ ] \. % [ ] [ ] [ ] [ ] %
— Slope as steep I 1 !
SRR as ground will allow 1'-6" \%Footing reinforcing
LIRLRRRRLRRLS
, C.LP.
. 12" \ Tie-in
’!7<7 .
24" Bedding
Place sheet metal (aluminum or steel) Tie-in Detail for CIP Apron
beneath full width of culvert to prevent : :
bedding material from entering joint and Wingwall Footing
Scale: N.T.S.

when connecting precast segments.

Elevation View at Precast Segment Joints APPROVED: DEPARTMENT OF PUBLIC WORKS
Scale: N.T.S. AND TRANSPORTATION
DIRECTOR DATE Prince George's County, MD
REVISION DATE: APPROVED BY:
04-08-2020 Standard Precast Concrete Box Culvert SHEET
Details (3 of 3) C1-10
Phone: 301-883-5642
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Table 1 - Standard Precast Box Culvert Design - 5' & 6' Spans Table 2 - Standard Precast Box Culvert Design - 7' Spans
Span x Rise |Slab / Wall thickness| Design Reinforcement Min. req'd Span x Rise |Slab / Wall thickness| Design Reinforcement Min. req'd
(8) (R |Top|Bot. [SideHaunch eaggoc\?é/er S1 S2 33 S5 gao?lt%r%q (S)  (R) |1op|Bot. SideHaunch ear;tgoc\%/er 31 S2 S3 S5 fsaoﬁf%r%q
(Ft) ((,-,I;t)) ((-,l;,b)) ((}I—rm) ((iI:.)) top slab Exterior of | Bot. of | Top of | Top slab resistance (Ft.) (("-I;t)) ((Lb)) ((Tr%) ((ilr—:.)) top slab | Exterior of | Bot. of | Top of | Top slab resistance
slabs & walls|top slab |bot. slab bot. longit] STR-I, (ksf) slabs & walls|top slab |bot. slab pot. longit| STR-I, (ksf)
2 # @9 #5@6"|(#6@ 9" |#5 @ 12" 5.8 | 9| 2' # @6 [#6@6"'[#5@6" [ #5@9" 45
5' #4@9" |#6@ 9" |#6 @ 9" 3.4 5' # @6" |#7 @ 9"|#5 @ 6" 3.4
e slslsl 6 10" # @9 |(#5@ 9" [#6 @ 9" 34 slsls 6 10' # @6" |#6 @6"|#5 @ 6" 3.3
15' #4@6" #6@6"|#5@6"|#4 @ 12" 4.3 7'x5 15' #5@6" (#6 @ 6"|#6 @ 6" |#4 @ 12" 4.2
20' #4 @6" |#6 @ 6" |#5 @ 6" 52 9 20' #5@6" |#7 @6"|#6 @ 6" 52
25' #@6" |#6 @ 6" #6 @ 6" 6.1 25' #6 @ 6" |#8 @ 6"|#7 @ 6" 6.1
2' #A@6" #6@6"|#5@6" | #5@ 9" 5.0 9 2 #HA@6" (#H6@6"|#5@6"|#5@ 9" 4.6
5' #4@9" |#6@ 9" |#6 @ 9" 3.4 5' #H@6" |#T@9"|#5@ 6" 3.4
6 x5 slsls 6 10' #@9" |#5@6" |#6 @ 9" 3.3 sl sls 6 10' #4 @6" |#6@6"|#5 @ 6" 3.4
15' #4@6" |#5@6"|#6 @ 6"|#4 @ 12" 4.2 7'x6' 15' #4@6" |#H6@O6"|#6 @6" |#4 @ 12" 4.3
20' #4 @ 6" |#6 @ 6" |#6 @ 6" 52 9 20' #5@6" |#7T@6"|#7 @6" 5.3
25' # @6" |#7 @6"|#6 @ 6" 6.1 25' #5@6" |#8@6"|#7 @ 6" 6.2
2' #4 @6" #6@6"|#5@6" | #5 @ 9" 5.3 9 2' #HA@6" |#6@6"|#5@6"|#5@ 9" 4.6
5' #4@9" #6@ 9" |#6 @ 9" 3.5 5' #4 @6" |#6@6"|#5@ 6" 3.5
6 x 6' sl sls 6 10' #A@9" #5@6" |#6 @ 9" 3.4 sl sls 6 10' #4 @6" |#H6@6"|#5@ 6" 3.5
15' # @6" #5@ 6" |#6 @ 6"|#4 @ 12" 4.3 77X 15' # @6" #6 @ 6"|#6 @ 6" |#4 @ 12" 4.4
20' #4 @6" |#6 @ 6" |#6 @ 6" 5.3 9 20' #5@6" |#7 @6"|#7 @ 6" 54
25' # @6" |#7@6"|#6 @6" 6.2 25' #5 @ 6" |#8 @ 6"|#7 @ 6" 6.2
Table 3 - Standard Precast Box Culvert Design - 8' Spans
S(%e)m X F((S)e Slab / Wall thickness aﬁsign Reinforcement I\/]l;nétor;aeczj‘d
; earth cover
2 ey Bt “apove | _ st T 52 [ 89 [ S8 | soilorg
(Ft.) ()l (G (n)) top slab Exterior of | Bot. of | Top of | Top slab | resistance
slabs & walls|top slab |bot. slab pot. longit] STR-I, (ksf)
9 2 #5@6" #6@6"|#5@6" | #5@ 9" 43
6 5' #@6" |#7T@9"|#5@ 6" 3.4
e ololo 10" #H@6" |(#6@6"|#5@ 6" 34
15' #5@6" |#6@6"|#6@6" |#H4 @ 12" 43
9 20' #6@6" |#7@6" |#7T @ 6" 5.2
25' #6@6" |#3@6"|#7@6" 6.1
9 2 #4@6" #6@6"|#5@6"|#5@ 9" 4.4
6 5' #4@6" #5@6" |#5@ 6" 3.5
8 x6 9lolo 10' #1@6" |#6@6"|#5@6" 34
15' #5@6" |#7@6"|#6@6" |#H @ 12" 4.3
9 20' #6 @6" |#7 @6" |#7 @ 6" 5.3
25' #6@6" |#8@6" |#7 @ 6" 6.1
9 2' # @6" |#H6@6"|#5@6" | #5@ 9" 4.5 Notes:
6 5 #H@6" #5@ 6 # @ 6 3.6 1. All longitudinal bars to be #4 with a maximum spacing of 1'-0" c/c except the
8 x7' 9l olog 1(5) zg g 2 zg g 2 Zg g 2 44 @ 12 ‘312 longitudinal bars S5 at the bottom of top slab as shown in the table.
9 20' #5@6" |#7@6" |#7 @ 6" 5.3 2. The contractor has the option to provide an alternative design. The design must
25' #6@6" |#3@6" |#7 @ 6" 6.2 be prepared by a professional engineer registered in the state of Maryland and
9 2' #@6" |(#6@6"|#5@6"|#5@ 9" 45 submitted to the County Engineer for review and approval.
6 5' # @6" |#5@6"|#5@ 6" 3.6
8 x8 9lolg 10' #1@6" |#6@6"|#5@6" 3.6
15' #4@6" |#7@6"|#6@6" |#H4 @ 12" 45
9 20’ #5@6" |#7@6" |#7 @6" 54
25 # Q@6 #QE @S 6.3 APPROVED: DEPARTMENT OF PUBLIC WORKS
AND TRANSPORTATION
DIRECTOR DATE Prince George's County, MD
REVISION DATE: APPROVED BY:
02052020 Standard Precast Concrete Box Culvert SHEET
Reinforcement Table (1 of 2) C1-11
Phone: 301-883-5642

FILE: U:\2026031141\26 PGDPWT Culvert Standards\700 CADD\706 Struct\R2-Cl-II TABLE.dgn



Table 4 - Standard Precast Box Culvert Design - 9' Spans Table 5 - Standard Precast Box Culvert Design - 10' Spans
Span x Rise |Slab / Wall thickness| Design REINFORCEMENT Min. req'd Span x Rise |Slab / Wall thickness Design REINFORCEMENT Min. req'd
(S)  (R) |1op|Bot. [SideHaunch| €arth cover S1 32 s3 S5 factored (S)  (R) |Top|Bot. SideHaunch| earth cover S1 S2 S3 S5 fac_,lt%red
(TH)|(To)(Tw)|  (H) above : soil brg. (TH)(To)(Tw)| (H) | above . St
(Ft.) (in)|(in)|Gn)| (in) top slab | Exterior of | Bot. of | Top of | Top slab resistance (Ft) (in)\(in)|(in)| (in.) top slab Exterior of | Bot. of | Topof | Topslab |résistance
slabs & walls| top slab |bot. slab|bot. longit.| STR-I, (ksf) slabs & walls| top slab |bot. slab| bot. longit. |STR-I, (ksf)
9 2' #H@6" #6@6"#5@6" | #5@ 12" 4.1 2' #5@6" |#6@6" |#5@6"| #5@ 12" 4.0
10 5 5' # Q@9 |#5@6"|#5 @ 6" 3.4 » 5 5' #5@6" |[#5@6"|[#5@6" 3.3
10' #H5@6" |#6@ 6" |#5 @ 6" 3.4 10' #5@6" |#6@6" |#6 @ 6" 3.9
9'x % 10 10 15' #H5@6" |(#7T@6"|#6@6" |4 @ 12" 4.3 10'x &' 11 11 15' #H@6" |#7T@6"|#6@6"| #4A @ 12" 4.3
11 9 20' #6 @ 6" |#7 @ 6" |#7 @ 6" 5.2 12 9 20' #H6@6" |#7@6" |#T @6" 5.2
25' #7 @ 6" |#8 @ 6" |#7 @ 6" 6.1 25' #7 @6" |#8@6" |#7 @6" 6.1
9 2' HO@O" |(#6@6"|#5@6" | #5 @ 12" 4.2 2' #5Q@6" |#6@6"|#5@6"| #5@ 12" 4.1
10 6 5 #H@9" |#5@ 6" |#5 @ 6" 3.4 11 6 5' #6@9" |#6 @ 6" |#5 @ 6" 3.4
10' #HO@9" |#6 @ 6" |#5 @ 6" 3.5 10' #5@6" |#6@6" |#6 @ 6" 4.0
9'x6' 10 10 15' #H5@6" |(#7@6"|#6 @ 6" |4 @ 12" 4.4 10'x 6' 11 11 15' #H@6" |#7@6"|#H6@6"| #H @ 12" 4.4
11 9 20' #6 @ 6" |#7 @ 6" |#7 @ 6" 5.3 12 9 20' #H6@6" |#8@6" |#7 @ 6" 5.3
25' #6 @ 6" |#8 @ 6" |#7 @ 6" 6.2 25' #7 @6" |#8@6" | #3@6" 6.2
9 2' #H@9" (#6@6" |#H5@6" | #5 @ 12" 4.3 9 2' #H@9" |#6@6"|#6@6"| #5@ 12" 42
10 6 5' #H@9" |#5@ 6" |#5 @ 6" 3.5 6 5' #H @9 |#6@6" |#5@6" 3.6
10 # @9 |#5@ 6" |#5@ 6" 36 11 10 # @9 |[#6@6" |#6@6" 4.2
9'x7 10 10 15' #H5@6" |(#7@6"|#6 @ 6" | #4 @12" 4.5 10'x 8' 11 11 15' #H@6" |#7@6"|#7@6"| # @ 12" 4.6
11 9 20' #6 @ 6" |#7 @ 6" |#7 @ 6" 5.4 12 9 20' #6@6" |[#8@6" |#7 @ 6" 55
25' #0@6" |#8 @ 6" |#7 @ 6" 6.3 25' #6@6" |#8 @ 6" |#8 @ 6" 6.4
9 2' #HO@9" (#6 @ 6" |#6@6" | #5@ 12" 4.4 9 2' #H@9' |#6@6" |#O@6"| #5@ 12" 4.4
10 6 5' #5@ 9" |(#6 @ 6" |#5 @ 6" 3.6 11 6 5' #H @9 |#6@6" |#6 @ 6" 3.8
10' # @9 |(#6@6"|#5 @ 6" 37 10' #H@9' |#6@6"|#6@6" 43
9'x 8 10 10 15' #H1@9" |#7 @6"|#6@6" | #4 @ 12" 4.5 10'x 10" | 11 11 15' #H5@6" |#7T@6"|#7T@6"| #4 @ 12" 4.8
1 9 20" #71 @ 9" |#8 @ 6" |#7 @ 6" 5.5 12 9 20' #5@6" |#8@6" |#7 @6" 5.7
25' #6 @ 6" |#83 @ 6" |#8 @ 6" 6.4 25' #6@6" |[#9@6" | #8 @ 6" 6.6
9 2 #H@9" (#6 @ 6" |#6@6" | #5@ 12" 4.4
10 6 150, :g g g zg g g zg g g 2; Table 7 - Standard precast box culvert designs -12' spans
9'x9 |10 10 15' #7@9" [#8@6"|#6@6" | #4 @ 12" 46 Span x Rise [Slab / Wall thickness|  Design Reinforcement Min. req'd
y o 20 @9 [#8@6 [#7@6 55 () (R IToplBot [SideHaunch earth cover s2 | 53 | 85 | esioed
25' # @6" [#8@6"'[#8@6" 6.4 ) ol kgl () | topsiab | Exterior of | Bot. of | Top of | Top slab |_resistance
Jun.yitn. : slabs & walls|top slab |bot. slab [pot. longit| STR-I, (ksf)
Table 6 - Standard Precast Box Culvert Design - 11' Spans 5 g zg g g.. zg g g.. ig g gn w@12 22
Span x Rise |Slab / Wall thickness| pegign REINFORCEMENT Min. req'd 1296 |13 13 13 10 #5@6" [#6@6"|#6 @ 6" 4.0
(8) (R [Top|Bot [SideHaunch|earth cover| 51 s2 | s3 S5 iy X 15 #H@6 |47 @6 |47 @6#H@ 12" 45
(Ft.) ((;t)) ((ng ((-irr?/)) ((i|r—1|.)) tggz\llaeb Exterior of | Bot. of | Top of Top of resistance 14 9 20: # @ 6' #8 @ 6" # @ 6" 5.4
slab & walls | top slab |bot. slab| top slab | STR-I, (ksf) 25 #7@6" |#9@6" | #8@6 6.3
2' #5@6" |#6@6"|[#5@6"| #5@ 12" 4.0 2' #@9" |[#6@6"[#6 @6 [#5 @ 12" 4.0 Notes:
12 6 5' #@9" |#6@6"|#6 @ 6" 3.5 5' #0 @ 9" |#6@6"|#6 @ 6" 3.7 1. All Io_ngitudinal bars to be #4 with a.ma_ximum
10 4 @6" |#@6'|#6@6" 4.0 13 6 10 #5@6" |#7@6"|#6@6" 42 spacing of 1-0" c/c except the longitudinal bars S5
11' x 6' 12 12 15' #6 @ 8" #7 @ 6" |#7 @ 68"| #4 @ 12" 4.4 12'x8' 13 13 15' #6 @ 6" #7 @ 6" | #7 @ 6" #4 @ 12" 46 at the bottom of tOp slab as shown in the table.
13 9 ;2 zs g 2 ig g 2 zg g 2 22 14 9 5(5) zg g 2 zg g g :g g g % 2. The con_tractor_has the optipn to provide an
- : alternative design. The design must be prepared by
2' #@9" |#6@6"|#6@6"| #5 @ 12" 4.2 2' H@9" |#6@6" | #6 @ 6"|#5 @ 12" 4.1 a professional engineer registered in the state of
12 6 5' #6@9" |#6 @ 6" |#6 @ 6" 3.7 13 6 5 #H@9" |#6@6" | #6 @ 6" 3.9 Maryland and submitted to the County Engineer for
10’ #5 @ 6" |#6 @ 6" |#6 @ 6" 4.2 12%10° |13 13 10’ #5@6" |#7 @6" | #6 @ 6" 4.4 review and approval.
11'x 8' 12 12 15' # @6" |#7T@6"|#7 @6"| #4 @ 12" 4.6 15' #5@6" |#7 @6"|#7 @6"|#4 @ 12" 4.8
13 9 20' # @ 6" |#8 @ 6" |#7 @ 6" 55 14 9 20' #6 @6" |#8@6"|#8 @ 6" 5.7
25' # @ 6" |[#9@6"|#8 @ 6" 6.4 25' #H@6" #9@6" | #8 @ 6" 6.6
2 #H@9" |[#6@6'|#6@6"] #5 @ 12" 4.4
12 6 e g s g S g > o2 APPROVED: DEPARTMENT OF PUBLIC WORKS
11'x10" |12 12 15' # @6" |[#7T @6"|#7T@6"| #4 @ 12" 4.8 AND TRANS'PORTATION
1 9 20' #H @6" |#3 @ 6" |#8 @ 6" 57 DIRECTOR DATE Prince George's County, MD
25 #H@6" [#@6"#8@6 6.6 REVISION DATE: APPROVED BY:

Standard Precast Concrete Box Culvert SHEET
Reinforcement Table (2 of 2) C1-12

04-08-2020

Phone: 301-883-5642
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General Notes for Pipe Culvert

Specifications:

Design - AASHTO LRFD Bridge Design Specifications (latest edition), The Prince
George's County DPW&T " Specifications and Standards for Roadways and Bridges"
(latest edition).

Construction - Maryland Department of Transportation State Highway Administration
(MDOT SHA) Standard Specifications for Construction and Materials (latest edition)

Design Loads:
HL-93 with 2-inch future wearing surface.

Design Reference:
Concrete pipe design manual (latest edition), American Concrete Pipe Association.

Fill Height:
A minimum 2 feet of earth cover over the pipes is required.

Materials for precast concrete pipe:

Precast concrete pipe type shall be Class IV or V per ASTM C76. Class type |, Il or llI
are not allowed. The shown pipe in this set of standards is round. They are also
applicable to elliptical pipes with equivalent round pipe cross section.

Materials for C.I.P. concrete:

The headwall concrete shall be SHA Mix. No. 3 (3,500 psi) unless noted otherwise.
Reinforcing steel shall conform to ASTM A615 grade 60. ONLY GRADE 60 CAN BE
USED ON THE PROJECT. All rebars shall be epoxy coated. A minimum of 2-inch
clear concrete cover to all reinforcement bars shall be provided unless noted
otherwise. The contractor shall supply shop drawings to the County Engineer for
review and approval. No material shall be ordered or fabricated until written approval
is received for the proposed structure. Any changes to the enclosed details must be
submitted to the County Engineer for review and approval.

Chamfer:
All exposed corners of all concrete structures shall be chamfered with 3,"x3," milled
chamfered strips unless noted otherwise.

Pipe Joint:
All concrete pipe joints shall be sealed in accordance with SHA Spec. Section 303.

Structure Length:

Culverts with 17 feet or more opening length measured in accordance with National
Bridge Inspection Standards (NBIS) 23 CRF 650.305 shall be resized to provide a
minimum length of 20 feet as measured along the centerline of the roadway, see
Sheet M-3. Culvert is not allowed to have more than 3 cells.

Criteria for Utility Line Crossing:

Place utility line away from the structure, Minimum of 5 feet outside of the county
structural components. This is the preferred option for new construction. For Details,
see Sheet M-2.

Stream Diversion:

The designer shall prepare stream diversion plans as needed and submit to Soll
Conservation District (SCD) for review and approval. State and Federal permits
may be required

Tables:
The designer shall fill out the blank tables as applicable in this set of drawings
and Hydrologic and Hydraulic Data Table on Sheet M-1.

Right of Way/Easement:

The Developer must provide R.O.W./drainage easement at least 10 feet outside
of structure foundation and riprap for maintenance of structure (See Geometric
Layout Sheet.)

Bridge Number:
The designer shall send request to DPW&T (Department of Public Works and
Transportation) via DPIE to assign a bridge number to the new structure.

Restrictions for Placing and Using Equipment on Existing or New Structure/or
Storing Materials on/or Against Structures:

There are restrictions on placing equipment on existing and new structure(s)
and storing materials on/or against existing and new structure(s) elements. The
limitations basically relate to loads that are beyond Maryland's legal vehicles
and/or posted load limits (where applicable) and materials stockpiled on/or
against structure's or structure's elements. for details of such restrictions see
SHA Std Spec. Section TC 6.14 titled "RESTRICTIONS FOR PLACING AND
USING EQUIPMENT ON STRUCTURES, OR STORING MATERIALS
ON/OR AGAINST STRUCTURES" in the contract documents. in order to
comply with this article, the contractor shall read section tc 6.14 prior to
commencing any work on structure(s) in this contract. Vehicles shall not be
allowed to cross over the culvert until a minimum of 3 feet of compacted fill
has been placed over the culvert, or approved by the County Engineer.

Foundation Requirements:

Undercutting and backfilling with crusher run aggregate CR-6 or graded
aggregate base GAB may be necessary in order to achieve the required
factored bearing resistance. Geotechnical report must be submitted with the
plans. The report shall be prepared by a Professional Geotechnical Engineer
registered the State of Maryland per SHA PPM D-79-17(4). Compact the
material that is in lower side zone to at least 95 percent of the maximum dry
density per AASHTO T180. The report shall include foundation
recommendation, required bearing capacity, and recommendation for
undercut/backfill to achieve the required bearing capacity.

Overfill

Springlinex

16"

Do 1

Top

—Haunch, Flowable
Backfill or CR-6
or GAB )
'ﬁLower side

e Mt

Do/2

e e e
g l=lEIE=IES=
=N ETEE

Outer bedding materials

and compaction each side,
same requirements as haunch

=] | D
Bottom

Middle bedding IooseI% ]

placed un-compacted bedding

Foundation (Exist.
soil or compacted fill)

Pipe Installation Terminology

Date: April 8, 2020

Bedding |
9" (min.)
CR-6 or
GAB

Index of Sheets

HL-93

Construction Sequence:
The construction sequence is to place the bedding to grade; install the pipe

LRFR Inventory | LRFR Operating

to grade; compact the bedding outside of the middle-third of the pipe; and

then place and compact the haunch area up to the springline of the pipe.

Legal Truck |Operating (Tons)

The bedding outside the middle-third of the pipe may be compacted prior to

H-15

placing the pipe.

Type 4

HS-20

Load Rating:

382

There are two methods for design of reinforced concrete pipe - indirect design

Permit Truck |Operating (Tons)

and direct design methods. Indirect design method, using D-loads, is a widely

150K

used empirical method for selecting and specifying pipes. The specified D-load
for a pipe is the minimum test load where cracks no more than 0.01 inch in width

90K Comb.

90K Crane

are generated in a three-edge bearing test. Direct design method follows the
principles of strength of material and reinforced concrete design. Standard

90K Cargo

installation type 2 per AASHTO LRFD Specs. Section 12.10.2.1 is assumed for

80K Cargo

the design and load rating of pipes. It is preferred that pipes less than 72 inches

120K Spec.

in diameter be designed using indirect method. For larger diameter pipe, direct

108K Crane

design might be more appropriate. When using indirect design method, if the

120K Crane

rating vehicle induces D0.01 load lower than the specified pipe class capacity,
its inventory and operating ratings can indicate the tons of the vehicle with a
RF=1.0 for both inventory and operating rating. D-load to produce a 0.01 inch
crack for Class IV and Class V reinforced concrete pipe is 2,000 and 3,000
pounds per linear foot per foot of inside diameter respectively.

Load rating analysis shall be performed per SHA PPM D-97-47(4) prior to the
construction permit approval. During construction phase, if there is change in
the site conditions then the load rating analysis shall be recalculated and

resubmitted for County's approval prior to as-built approval and bond release.

Standard Precast Concrete Box Culvert

C1-1
C1-2
C1-3
C1-4
C1-5
C1-6
C1-7
C1-8
C1-9
C1-10

General Notes

General Plan & Elevation (Single Box)
Geometric Layout (Single Box)

General Plan & Elevation (Double Boxes)
Geometric Layout (Double Boxes)
General Plan & Elevation (Triple Boxes)
Geometric Layout (Triple Boxes)

Details (1 of 3)
Details (2 of 3)
Details (3 of 3)

C-11 To C-12 Reinforcement Tables (2 Sheets)
Standard Precast Concrete Pipe Culvert

C2-1
C2-2
C2-3
C24
C2-5
C2-6
C2-7

General Notes

General Plan & Elevation (Single pipes, 48"J- 72" Q)
Geometric Layout (Single Pipes, 48"@J- 72"J)
General Plan & Elevation (Double Pipes, 24"QJ- 72" J)
Geometric Layout (Double Pipes, 24"QJ- 72"J)
General Plan & Elevation (Triple Pipes, 24"Q@- 72" J)
Geometric Layout (Triple Pipes, 24"@- 72" Q)

Standard Precast Concrete Bottomless Culvert

C3-1
C3-2
C3-3
C3-4

General Notes

General Plan & Elevation
Geometric Layout
Details

Standard Precast Concrete Culvert Miscellaneous Details

M-1 Hydrologic & Hydraulic Data

M-2 Criteria for Utility Line Crossing

M-3 Slab Details

M-4 To M-7 Standard Details (4 Sheets)

Contact: APPROVED:
Erv T. Beckert, P.E., Chief, Phone: 301-883-5714, Email: etbeckert@co.pg.md.us
Jay Shah, P.E., Project Manager, Phone: 301-883-3173, Email: jdshah@co.pg.md.us DIRECTOR DATE
Highway and Bridge Design Division REVISION DATE: APPROVED BY:
Office of Engineering and Project Management 04-08-2020
Prince George's County DPW&T
Phone: 301-883-5642

DEPARTMENT OF PUBLIC WORKS

AND TRANSPORTATION

Prince George's County, MD

Standard Precast Concrete Pipe Culvert

General Notes

SHEET
C2-1
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Traffic barrier
for its requirement,

see
and

— . Headwall
i (typ.)

M

SHA Std MD 605.25
605.31

L1

Y
//« G Roadway

RoadWay

C)

-t rfr——=

Existing

Depress 1'-0"
for fish passage — [

Streambed-Elev. 51\

/ L ¢ Single precast
Pipe wall (typ.) / concrete pipe culvert

Traffic barrier

and 605.31

/
Plan

- Single Culvert

Scale: N.T.S.

Single precast concrete pipe culvert

for its requirement,
see SHA Std MD 605.25

% Single conc. pipe
4 Feet high chain , ‘kchanné

link safety fence,

See sheet M-4.

‘ Bridge No.
! / and year built

marking, see Note 2

1 Finished grade
ﬁ g

(behind)
Headwall
100-Yr flood
N, 1% Slopelmml |, _< Height shall
S Lo gxistingb g TE be < Di
O, (75 treambe
,Ofo[gg S /ggj
10,78
7 7 _
A | t=¢8
6" 6" Depress 1'-0" < E o
min min. for fish passage| “y=.°
9" (min.) ! Inv. Elev. E1/E2
Design plunge pool as needed Elevation
at outfall in accordance with Scale NTS.

the latest Prince George's
county SWM design manual
and Maryland standards

and specifications for soll
erosion and sediment control,
see details on Sheet M-7.

(Preferred 3:1)

Roadway

F ¢ Roadway
[ Roadway pavement

See Note 3

4" min. (typ.)

Fill
height

Traffic barrier

for its requirement,

see SHA Std MD 605.25
and 605.31

M

,— Chain link
fence

] ,— Headwall

|
|
|
Inv. }
|
|
|

| Flowslope_ Preferred2% | |

,min. 1% |

6" min.
(typ)

Inv. Elev. E2

4" min:

e e

—
Alse

S

Apron with
/ toewall (typ.)

bedding

* Aggréééte

]

material

(min. 10) \___ geotextile

Class E, nonwoven

Notes:

1. Install chain link safety fence along top of headwall and wingwalls. For chain link
safety fence details, see PG DPW&T Std. Nos. 300.27 and 300.28, "Chain Link
Fence (Commercial Property Installation)" on Sheet M-4.

2. For Bridge No. and year built marking, see MD SHA Std. No. SI-103 and DPWT Std.
No. 300.32 on Sheet M-4 & M-5. All numerals shall be indented in concrete.

3. For traffic barrier over culvert, the preferred option is standard traffic barrier for
roadway (See SHA Std MD 605.25). If the fill is not deep enough to accommodate
the guardrail post, the 2nd option is SHA Std. MD 605.26 traffic barrier W Beam post
placement details for spanning 12'-2" to 18'-5" openings. If neither option 1 or 2
works, the 3rd option is anchoring the guardrail post on the 4'x4'x8" concrete slab.
See sheet M-3 for details.

4. See sheet C2-1 for general notes.

5. Allowable pipe inside diameter for single pipe culvert is from 48" to 72".

6. Straight concrete endwall (no wingwalls) is shown. It is intended for use outside of
the road clear zone. winged concrete endwall (skew angle between endwall and
wingwall) is also acceptable. Standard county headwall and wingwall details for pipe
culverts can be used. See details on Sheet M-6.

7. ltis the responsibility of the designer to submit the designs and plans to DPIE for
review and approval. The designs/plans shall be prepared by a Professional
Engineer registered in the State of Maryland.

8. The construction of pipe culverts shall be in accordance with Maryland SHA Specs.

Section 303.

DEPARTMENT OF PUBLIC WORKS

AND TRANSPORTATION
Prince George's County, MD

APPROVED:
Longitudinal Section SIRECTOR DATE
Scale: N.T.S.
REVISION DATE: APPROVED BY:
04-08-2020

Phone: 301-883-5642

Standard Precast Concrete Pipe Culvert

General Plan & Elevation
(Single Pipe, 48" @ - 72" @)

SHEET
C2-2
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B / 4 | 4

Geometric Layout

_— _— , _—
I I
| |
I I
| %ﬂ W.P. 2.1 W.P. 3.1 rLj !
! TY TS L Y T
L2
Bl === |
Flow oA | AR Flow
—— ?qlhj —1 — 771{_}0\T\
I o = === I
| W.P. 22— \ " L s t N wp. 32
. ingle precas
Pipe wall (typ.) / concrete pipe culvert
—— — L —— — —_———
s N | : / : L Ll
! c
W.P. 2.3 | / | W.P. 3.3 €
i *&j -
/ £
2
=

1 Right of way / Easement

for structure

Trench
1'-6" Do |

1"6"

/— see Note 1

—ar
/ S

e R )

Naturalw Js0

ground £ec9

Dol6 E3Z

Un-compacted Fo R 8
bedding

Pipe Bedding Details
Scale: N.T.S.

Scale: N.T.S.
Notes:
1. The gap between reinforced concrete pipes and trench shall be filled with
- - flowable backfill or CR-6 or GAB aggregate up to center of the pipe and
Working Point Table Culvert Dimension Table both sides shall be done simultaneously.
Culvert | Culvert Riprap : : : i i
Point | Station Offset North East Length | Length | SkeW Class Riprap Riprap | Inside Bes:-?]'-nﬁ Materials | Inv. Inv. 2. The contractor shall ensure complete and satisfactory tamping of backfill
» L ¢ [Upstream |Downsteam| L° | 4 |Dia.Di 1c _lr]ess Elev. E1|Elev. E2 material in the area immediately adjacent to the lower portion of pipes with
W.P.1.1 BED extra care and it shall be extended to the bottom of roadway subgrade.
W.P.21 3. Bedding material for reinforced concrete pipe and subgrade material under
W.P.2.2 head wall shall be CR-6 or GAB, 9" thickness minimum.
W.P.2.3 4. All pipe joints shall use rubber gasket.
XVVE:;:; 5. Riprap is not shown for clarity.
W-P.3.3 6. Subgrade below the pipe bedding is subject to the analysis and
— recommendations by the geotechnical engineer.
APPROVED: DEPARTMENT OF PUBLIC WORKS
AND TRANSPORTATION
DIRECTOR DATE Prince George's County, MD
REVISION DATE: APPROVED BY: .
e Standard Precast Concrete Pipe Culvert SHEET
Geometric Layout 2.3
H H n n =
Phone: 301-883-5642 (Slngle Plpe, 48 @ ) 72 g)
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see SHA Std MD 605.25
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Notes:
1. The gap between reinforced concrete pipes and trench shall be filled with
Working Point Table Culvert Dimension Table flowable backfill or CR-6 or GAB aggregate up to center of the pipe and
: . Culvert | Culvert Skow Riprap Riprap Riprap| Inside | Bedding Materials v, v, both sides shall be done simultaneously.

Point Station Offset North East Length | Length | = ot CI%SS ; L3 L4 |Dia. Di Thickness Elev. E1|Elev. E2 2. The contractor shall ensure complete and satisfactory tamping of backfill
WPA1A L1 L2 pstream | Downstream Teep material in the area immediately adjacent to the lower portion of pipes with
WP21 extra care and it shall be extended to the bottom of roadway subgrade.
W.P.2.2 3. Bedding material for reinforced concrete pipe and subgrade material under

—— head wall shall be CR-6 or GAB, 9" thickness minimum.

W.P.2.3
WP24 4. All pipe joints shall use rubber gasket.
W.P.3.1 5. Riprap is not shown for clarity.
W.P.3.2 6. Subgrade below the pipe bedding is subject to the analysis and
W.P.3.3 recommendations by the geotechnical engineer.
W.P.3.4
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Notes:

1.

Install chain link safety fence along top of headwall and wingwalls. For chain link safety
fence details, see DPW&T Std. Nos. 300.27 and 300.28, "Chain Link Fence
(Commercial Property Installation)" on Sheet M-4.

For Bridge No. and year built marking, see MD SHA Std. No. SI-103 and DPWT Std.
No. 300.32 on Sheet M-4 & M-5. All numerals shall be indented in concrete.

For traffic barrier over culvert, the preferred option is standard traffic barrier for

roadway (See SHA Std MD 605.25). If the fill is not deep enough to accommodate the

guardrail post, the 2nd option is SHA Std. MD 605.26 traffic barrier W Beam post

placement details for spanning 12'-2" to 18'-5" openings. If neither option 1 or 2 works,

che33frd gptioln is anchoring the guardrail post on the 4'x4'x8" concrete slab. See sheet
-3 for details.

See sheet C2-1 for general notes.
Allowable pipe inside diameter for triple pipe culvert is from 24" to 72".

Straight concrete endwall (no wingwalls) is shown. It is intended for use outside of the
road clear zone. winged concrete endwall (skew angle between endwall and wingwall)
is also acceptable. Standard county headwall and wingwall details for pipe culverts can
be used as guidelines. See details on Sheet M-6.

It is the responsibility of the designer to submit the designs and plans to DPIE for
review and approval. The designs/plans shall be prepared by a Professional Engineer
registered in the State of Maryland.

The construction of pipe culverts shall be in accordance with Maryland SHA Specs.
Section 303.
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Notes:
1. The gap between reinforced concrete pipes and trench shall be filled with
flowable backfill or CR -6 or GAB aggregate up to center of the pipe and
Working Point Table Culvert Dimension Table both sides shall be done simultaneously.
Culvert | Culvert Riprap ; i i Bedding Material i i i
) . Sk Riprap |Riprap| Inside edding Materials Inv. Inv. 2. The contractor shall ensure complete and satisfactory tamping of backfill
Point | Station Offset North East Length | Length ;W Class E3 P E4 P Dia. Di Thickness Elev. E1|Elev. E2 material in the area immediately adjacent to the lower portion of pipes with
WP 11 L1 L2 Upstream | Downstream Taeo extra care and it shall be extended to the bottom of roadway subgrade.
W.P.2.1 3. Bedding material for reinforced concrete pipe and subgrade material under
head wall shall be CR -6 or GAB, 9" thickness minimum.
W.P.2.2
W.P.2.3 4. All pipe joints shall use rubber gasket.
W.P.24 5. Riprap is not shown for clarity.
W.P.3.1 6. Subgrade below the pipe bedding is subject to the analysis and
W.P.3.2 recommendations by the geotechnical engineer.
W.P.3.3
W.P.3.4
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General Notes for Bottomless Culvert

Specifications:

Design - AASHTO LRFD Bridge Design Specifications (latest edition), the Prince George's County
DPW&T "Specifications and Standards for Roadways and Bridges" (latest edition).

Construction - Maryland Department of Transportation State Highway Administration (MDOT SHA)
Standard Specifications for Construction and Materials (latest edition).

Design Loads:
HL-93 with 2-inch future wearing surface.

Materials:

Self Consolidating Concrete (SCC) with f'¢c=5,000 psi (Minimum) and epoxy-coated reinforcing steel
shall be used for the entire precast concrete units for any depth of fill. Cast-In-Place (C.I.P.)
concrete shall be SHA Mix. No. 3 (3,500 psi.)

If the culvert has minimum 3 feet of fill or less over the structure, a reinforced concrete deck slab
with epoxy coated reinforcement shall be provided over culvert. Concrete for the deck slab shall be
SHA Mix No. 11 or 12. The top of deck slab (including the sidewalk) shall receive a protective
coating (Silane Penetrant Sealer). See Sheet M-3, Slab Details.

Reinforcing steel shall conform to ASTM A615 Grade 60. Only grade 60 can be used on the project.

All rebars shall be epoxy coated. The Contractor has the option to use epoxy coated welded wire
reinforcement conforming to ASTM A1064. However, there shall be no more than 2 layers of
welded wire reinforcement in each slab/wall.

A minimum of 2-inch clear concrete cover to all reinforcement bars shall be provided unless noted
otherwise.

The contractor shall supply shop drawings to the County Engineer for review and approval. No
material shall be ordered or fabricated until written approval is received for the proposed structure.

Any changes to the enclosed details must be submitted to Engineer for review and approval.

Chamfer:
All exposed corners of all concrete structures shall be chamfered with 3/4"x3/4" milled chamfered
strips unless noted otherwise.

Waterproofing:

The exterior sides and top of bottomless culverts shall be covered with roll or sheet waterproofing
membrane in accordance with SHA Specification 422.03.07, or manufacturer's recommendation as
directed by the County Engineer.

Structure Length:

Culverts with 17 feet or more opening length measured in accordance with national bridge
inspection standards (NBIS) 23 CFR 650.305 shall be resized to provide a minimum length of 20
feet as measured along the centerline of the roadway. See Sheet M-3.

Culvert Size:
Culverts require a minimum horizontal (span) and vertical (rise) opening of 5 feet. Culverts 75 or
more feet in length require a rise of 6 feet.

Installation:

The installation and backfill of precast structural elements shall follow the manufacturer's
recommendation. Do not perform backfilling during wet or freezing weather. No backfill shall be
placed against any structural elements until they have been approved by the County Engineer.

Footings:

Design: Geotechnical report must be submitted with the plans. The report shall be prepared by a
Professional Geotechnical Engineer registered in the State of Maryland per SHA PPM D-79-17(4).
Geotechnical report shall include foundation recommendation, required bearing capacity, and
recommendation to achieve the required bearing capacity. A spread footing foundation is only
allowed if keyed one-foot minimum into scour resistant rock.

Do not over excavate foundations unless directed by Geotechnical Engineer to remove
unsuitable soil. Undercutting and backfilling with crusher run aggregate CR-6 or graded
aggregate base GAB may be necessary in order to achieve the required factored bearing
resistance. The Geotechnical Engineer shall certify that the bearing capacity meets or
exceeds the footing design requirements, prior to the contractor pouring of the footings. A
copy of the report shall be submitted to inspector prior to the installation of precast concrete
elements. A keyway shall be formed in the top surface of the bridge footing as specified on
the plans. No keyway is required in the wingwall footings, unless otherwise specified on the
plans. The footings shall be given a smooth float finish and shall reach a compressive
strength of 2,000 psi before placement of the bridge and wingwall elements. Backfilling
shall not begin until the footing has reached the full design compressive strength.

Scour:

Scour depth shall be calculated using methodology approved by Maryland SHA for
calculation of scour as stated in the Chapter 11 (evaluating scour at bridges) of SHA
"Manual on Hydrologic and Hydraulic Design" (latest revision) and using the latest SHA
bridge scour program (abscour) which is available from SHA.

Criteria for Utility Line Crossing:
Place utility line away from the structure, minimum of 5 feet outside of the county structural
components. This is the preferred option for new construction. For details, see Sheet M-2.

Tables:
The desiginer shall fill out the blank tables as necessary in this set of drawings and
Hydrologic and Hydraulic Data tables on Sheet M-1.

Right of Way / Easement:
The developer must provide ROW/ Drainage Easement at least 10 feet outside of structure
foundation and riprap for maintenance of structure (See Geometric Layout Sheet)

Bridge Number:
The designer shall send request to DPW&T (Department of Public Works and
Transportation) via DPIE to assign a Bridge number to the new structure.

Restrictions for Placing and Using Equipment on Existing or New Structure/or Storing
Materials on/or Against Structures:

There are restrictions on placing equipment on existing and new structure(s) and storing
materials on/or against existing and new structure(s) elements. The limitations basically
relate to loads that are beyond Maryland's legal vehicles and/or posted load limits
(where applicable) and materials stockpiled on/or against structure or structure's
elements. For details of such restrictions see SHA Std Specs. Section TC 6.14 titled
"Restrictions for placing and using equipment on structures, or storing materials on/or
against structures” in the contract documents. In order to comply with this article, The
contractor shall read section TC 6.14 prior to commencing any work on structure(s) in
this contract.

Vehicles shall not be allowed to cross over the culvert until a minimum of 3 feet of
compacted fill has been placed over the culvert, or approved by the County Engineer.

Load Rating:

Load rating analysis shall be performed per SHA PPM D-97-47(4) based on LRFR
method prior to the construction permit approval. During construction phase, if there is
a change in the site conditions then the load rating analysis shall be recalculated and
resubmitted for approval prior to As-Built approval and bond release.

HL-93
LRFR Inventory | LRFR Operating

Legal Truck
H-15
Type 4
HS-20
3S2
Permit Truck
150K
90K Comb.
90K Crane
90K Cargo
80K Cargo
120K Spec.
108K Crane
120K Crane

Operating (Tons)

Operating (Tons)
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Notes:

Install chain link safety fence along top of headwall anwingwalls. For chain link safety fence
details, see DPW&T Std. Nos. 300.27 and 300.28, "Chain Link Fence (Commercial Property
Installation)" on Sheet M-4.

' 605.25
Wingwall | Ay | | and 60531 wingwall Il 2. For bridge No. and year built marking, see MD SHA Std. No. SI-103 and DPWT Std. No. 300.32
Plan on Sheet M-4 & M-5. All numerals shall be indented in concrete.
Scale: N.T.S.
3. For traffic barrier over culvert, the preferred option is standard traffic barrier for roadway (see
Bottomless precast concrete arch culvert _ _ _ SHA Std 605.25). If the fill is not deep enough to accommodate the guardrail post, the 2nd option
Chain link | Roadway IL——Traffic barrier is SHA Std. MD 605.26 traffic barrier W Beam post placement details for spanning 12'-2" to 18'-5"
fen?;e Road for its requirement, openings. If neither option 1 or 2 works, the 3rd option is anchoring the guardrail post on the
[~ ¢ Roadway seg gOHSASS'Itd MD 605.25 4'x4'x8" concrete slab. See Sheet M-3 for details.
e ‘ an .
Wax. S\(: See Note 3 ‘ \ _|= Headwall (t 4. The shown wingwall and headwall are precast concrete. The contractor has the option to use
> - AF(typ_) | \“Reinforced concrete  i= |9 lh,~— Headwall (typ.) cast-in-place wingwall and headwall. The design of wingwall and headwall is the responsibility of
(Preferred 3:1) . ‘ deck slab see. Note 5 T the designer and must be prepared by a Professional Engineer registered in the state of
: —4" min. (typ.) ' Maryland, and submitted to the County Engineer for review and approval prior to the construction.
T TR T TR The wingwall design can follow SHA Std. RW-101 to RW-501.
5. If the culvert has 3 feet of fill or less over the structure, a reinforced concrete deck slab shall be
provided. For detail, see Sheet M-3.
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footing (typ.)

Wingwall Il

W.P. 2.1

Geometric Layout

Scale: N.T.S.

W.P. 3.4

Working Point Table

Point Station Offset North East

W.P.1.1
W.P.2.1
W.P.22
W.P23
W.P.2.4
W.P.3.1
W.P.32
N W.P.3.3
W.P.3.4

Notes:
1. For general notes, see Sheet C3-1.

2. For culvert dimensions, see Sheet C3-2.

3. Riprap scour protection around abutment and
wingwall is not shown for clarity.

APPROVED:
DIRECTOR DATE
REVISION DATE: APPROVED BY:
04-08-2020
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Standard Precast Concrete Bottomless Culvert
Geometric Layout
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e

Span (S)

[ Flow line

Precast bridge unit
bottomless box.

Optional precast

or cast in place
footing, reinfforcing
not shown for clarity

 Precast bridge unit
conspan arch or

~ T approved equal

Flow line

Optional precast
or cast in place
footing, reinforcing
not shown for

Span (S)

Rise (R)

Clearance
Varies

Notes:

Type 3

Structure Types

Scale: N.T.S.

W

clarity

Precast bridge
unit bebo or
approved equal

Optional precast

or cast in place
footing, reinforcing
not shown for clarity

1. The installation of precast units shall follow the manufacturer's instructions.

2. The precast units shall be aligned properly in the keyway of footing.

3. Mechanical connection between adjacent units shall be provided to hold the units

to work together.

4. All bridge unit joints, headwall/bridge joints and lift points shall be sealed for water

proofing.

3" Keyway

—

~—Inside face of

precast concrete unit o
2 Keyway Concrete
Flow line Keyed /
o — L 1'-0" min. I I Scour
g 5 5 - 5 \/<\\{/\\\////\\\///<\\//§ (* resistant rock
g 5|3
x| Z|5 .
Py = f Cast in place concrete
| | J
T T o )
\ \ \ \ % . Foundation treatment
! 1 1 ! Spread Footing on Rock may be needed.
~—Piles o . 3-#6@4" C/C
] B Y Castin place concret7> Keyway [ Each way over piles
rip Footin
Sttip Footing e —
3" Cl. ﬂ . g
e o o rScour line
Fj”\
T 'y o} ‘ }Q ° o ° ° e ‘
~—"Inside face of 1 : 1
precast concrete unit 9" (min.)| ! 5 ! < g
| = | E S
‘ . [~ Piles 352
)= 9"(min.) 3" 3" 9"(min.) ‘ ‘ ik
=0
50 [N s
W'» 2 1'-6" (min.)
A i ~—L G Piles
Flow line Pile Foundation on Soil
R RN
K4
Foundation Types
i Scale: N.T.S.
Cast in place concrete
'1_4/7 P
— p
L L
\ l l \ Notes:
1. Footings for bottomless culverts shall be installed on piles or keyed into
) scour resistant rock.
~—Piles
2. The design of footing and piles is the responsibility of the designer and
| | must be prepared by a Professional Engineer registered in the state of
. Maryland, and submitted to the County Engineer for review and
Pedestal Wall Footing approval prior to the construction.
3. The bottom of footing shall be at least 1 foot below the scour line for
. ile foundation.
Footing Types P
Scale: N.T.S.
APPROVED: DEPARTMENT OF PUBLIC WORKS
AND TRANSPORTATION
DIRECTOR DATE Prince George's County, MD
REVISION DATE: APPROVED BY:
04082020 Standard Precast Concrete Bottomless Culvert SHEET
Details C3-4
Phone: 301-883-5642
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Hydrologic data

Hydralulic data

. Source:
s Prepared By: O SHA O Consultant: Date:
. rce: + Y. .
ource File location: ltem 71 Rating IV. Roadway and structure data
Prepared by: O SHA O Consultant: Date: . —
Method(s) of analysis: Existing Proposed
H FR, y . Item structure structure
File Location:
. . . I Name of waterwa:
Il. Drainage Area: Acres Square Miles Il.Hydraulic Data S
ate bui
Ml Method(S) Of Ana|y5|5: 4 4 4 5 Left overbank 5 Right overbank 5 Discharge Overtopping elevation
3 Channel Structure B Water Channel looking looking over road
_____Usgs Gage Data Analysis Flow Conditions Cross.-Section || Waterway Nergy | Surface downstream downstream Overtopping location
o Gaging station No area | SloPe | Elevation (Describe)
 Locati Q |[w|v|opD wilv|op a |[w|vi|opD et
ocation Overtopping flow condition 11
o Drainage area Q Approach 8 (Overtopping Q < 100 Yr flood)
o Years of continuous record 10 (Describe lo- FREEBOARD 12
USGS Regression equations cation below) Total structure waterway area 13
Reference - Describe Upstream ’
— SCS TR - 20 Method - version used (Date) at structure Structure description 14
o RCN (Existing-Homogeneous Watershed)!
o RCN (Ultimate Homogeneous Watershed)' b Inlet treatment 15
o Tc (Homogeneous Watershed) at structure
——— FEMA base flood (100-year) discharge ——— (CFS) Method used by FEMA Outiet treatment '°
— Other (Describe) Q Approach8
100 gﬁ’gﬁlﬁ:% Mannings "N" Valud®
Has flood routing been used in determining flood discharges? Yes No Describe
Vethod Selected Ypstraam V. Survey book numbers
etho electe .
. Reference datum for elevations
IV. Computed flood discharges D
o Stcture VL. Flood plain management data
Return period Floodgrg e ; P g
Years Based f Based on ulimate Q ) Approach
( ) rshed developr watershed development Srvg{rtl%?%ig%harge é‘ajﬁéﬁrfgﬁ) Date of flood insurance study ————— Ci ity panel No.
Describe Project location (Check below)
Upstream
at Structure ——— Beyond fema program limits (Not in "A" Hazard zone)
Di ——— Fema hazard zone "A"; No base flood elevations established
at Structure
—— Fema hazard zone "A-2"; base flood elevations established
Regulatory floodway YESS— NO———
V. Historic floods . Bndge scour data Maximum change in water surface elevation upstream of Bridge due to highway project (Max. backwater) FT.
. . Location of max. backwater from Upstream face of bridge — Ft.
Magnitude High water .
Year (CFS) elevation Where measured Source of Data A. Scour evaluation stu dy Title: Describe type of study done to determine consistency With NFIP Standards
Prepared by: O SHA O Consultant; Date: Date community acknowledgement form issued:
F"e |0cati0n: |tem 1 1 3 Ratmg 2 Is the project coné\stem with the code of federal regulations, Part 650 A, Location and hydraulic design of encroachments on
Flood plains (23 CFR 650 A) YIN
: . Notes:
B. Scour estimates: Blank spaces indicate that data is not available Is the project consistent with the annotated
Design conditions Flood Contraction® or is not applicable. Code of Maryland (Comar 08. 05. 03)? Y/N
(Dsiscchn:: special ;oné.lt(;ws _ 1D‘scharge ,}°”9 Term ; (kamsgmur depth (Ft) Cha[%ne\ beud ]‘ca " . T{)p?ilo: Smml : 1 Ejégwgtii;sscomputed assuming the watershed is homogeneous without
tailwater, influence of | pST! IMagnitud R VAN T RT escribe] ive bed/clear water V” .
VI. Stream Morphology confluences, etc.) (Years)| (CFS) 0 | ovespank| Channel overbank 2. Item 71 rating and item 113 rating refer to federal bridge inventory items. - Comments:
Design Flood 3. Record flow conditions used in analysis: discharge (Q), tailwater condition
Stream Type Valley Type i and how selected, etc. (for depressed culverts, indicate under comments
St Bed Material: the ons made as to whether sediment will remain during floods)
ream K © aterial thECk Flood 4. For culverts, use these three columns to record:
Description D16 D50 D84 or scour o Depth of flow at culvert inlet and outlet
o Water-surface elevation at culvert inlet and outlet
L Other ° 14. For bridges
Bank full characterJAsncs: 5 s Er;erlgy slo;)e for culvert barel Enter type, span length and maximum vertical clearance
i . mbols use .
rea Width Depth TOta' SCOUF. Estimated total scour at substructure/ channel elements (includes long term degradation/aggradation Qy: Flow or discharge (CFS) E?\{ecrus‘\(zeg sr‘mmber of cells, and length;
Slope Mannings "n" Value Sinuosity plus contraction scour, plus local scour) W = Channel idth or floodplain idh (FT) rer s fosls adlengh
_ Elevation of bottom of stream channel bed or scour hole (Ft) 70 V = Flow velocity (FPS) escribe any special fealures under comments
! Location of channel or substructure element Design flood (100-Yr)| Check flood (500-Yr) n%cx?gén%)unler rgeﬁgwes D = Depth of flow (FT) 15. For culverts, describe type of inlet/outlet and erosion protection.
VIL. Tidal Flows Channel Thalweg 6. For culverts, record outlet velocity here. 16. Composite "N" Value of structure.
_ : . : : . 17. The design storm used for open channels is the 10-year storm for
100-Year storm tide elevation (FT) Maximum dlscharge (CFS) :t;u:men: 7. Forculverts , record tailwater depth here. less than 50 acres and 100-year storm for greater than 50 acres
500-Year storm tide elevation (FT) Maximum discahrge (CFS) Pil;rr?\?; 8. Approach section should be selected as per guidance in abscour users manual
Source of information Pier No 9. Enter contraction scour depths only (approximate line 121 in abscour output)
Pior No‘ - not abutment scour.

Desi Disch (CFS) Ret Period v Tidal iod (Hrs) Pier No 10. If scour resistent bedrock controls scour, enter bedrock Elevation and note this

esign Dischargé — eturn Perio ears Idal perio rs) ——— - condition under comments.

Pier No

How Determined? (Explain) Pier No 11. Record incipient overtopping discharge (Q) and recurrence Interval

Waf(er surface-elevation for ;!esign condition (FT) Pier No 12. Record clearance between water surface elevation and low chord for

(if tidal flow governs hydraulic design) Pier No design discharge.
Pier No 13. Record total flow area under structure (Downstream end) for 100 & 500 year floods.
Pier No

VIII. Comments: PiorNo

Pier No
Pier No
Pier No
Pier No
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Roadway

Wall or any culvert

structural
components (typ.) —=

B R I S N S N S R DN B N BAT INTBINTBELN
Option 1 (Preferred) Utility Line
Scale: N.T.S.

/- Roadway surface

General notes

The following criteria apply to all DPW&T culverts and the designer shall submit the
plans of utility line crossing to DPIE for review and approval. The submittal shall
include plan, profile and cross section, which show the culvert structure and the
proposed utility. The designer has the following 3 options for utility lines crossing
County's culvert structures.

Storm drainge pipes for roadway surface storm water discharge purpose only are not
considered utility.

Option 1 (preferred):

Place the utility line away from the structure, minimum 5 feet outside of the existing
county structural components or riprap if this option is not possible, then the following
2 options can be considered on a case-by-case basis. However, Option 1 is the
preferred option for new culvert construction.

/- Roadway surface

Option 2 :
This option is for a utility crossing under the structure. The utility has to meet the
following criteria.

e Length of casing will be width of structure foundation + load zone for a 2:1
slope from the bottom of the structure foundation + 3 feet on each side.

e Provide one (1) foot minimum vertical clearance measured from the bottom of
the structure foundation to the top of the proposed utility casing.

e Utility casing shall sustain the loading of an additional 10 feet of earth in
addition to the field loads.

Option 3:

This option is for a utility crossing over the structure. This option is strongly
discouraged by DPW&T. A waiver request shall be submitted to DPIE for
review/approval. The utility has to meet the following criteria.

e Length of casing will be width of structure + load zone for a 2:1 slope from
the bottom of the structure foundation + 3 feet on each side.

e Provide minimum one (1) foot clearance between structures and
utility casing.

|
Width of foundation. Width of foundation e Utility casing should be able to sustain the loading of an additional 10 feet of
! | earth in addition to the field loads.
— — Notes for concrete encasement - Detail A
Utility steel Utility steel 1. Concrete encasement shall be provided for the conduits of powerline and
casing 5 S N casing communication cable.
30" 5 30" 30" 1] S;ESJ — ‘2‘1 30" 2. Two conduits are shown. Other number of conduits are similar.
- 1 - . Qe -
(min.) ‘ (min.) (min.) —E / (min.) 3. The cast-in-place encasement concrete shall be SHA Mix. No. 3 (3,500 psi).
8 8 ¢ 4.  After concrete cures for 24 hours, backfill around the encasement with clean
\\‘ 3 ﬁ\‘ i select soil and mechanically tamped 8" lifts.
il Fill with flowable concrete or per i Fill with flowable concrete or per
Proposed utility utility owner's instructions P Proposed utility utility owner's instructions P 5. Contractor shall pull a mandrel (}4" smaller in diameter than the conduit and 6"
) ) ) long) through each duct prior to cable installation, followed by a polyolefin (1,500
Option 2 (Box Culvert) Option 2 (Pipe Culvert) Ibs test) pull-in cord which shall remain in the duct.
Scale: N.T.S. Scale: N.T.S.
Roadway surface — 3'-0" (min.) or as required by utility Fill with flowable concrete or — 3'-0" (min.) or as required by utility Fill with flowable concrete or Roadway surface
/ owner which ever is greater per utility owner's instructions owner which ever is greater per utility owner's instructions /
|

Proposed utility

Proposed utility

<+

1
¥

Width of foundation

Aggregate Bedding
(typ.)

4" SCH 40 PVC
duit (typ.
conduit (typ.) \ ——
Y
[ N
T o Option 3 (Box Culvert)
. Scale: N.T.S.
’\ X
N
201 4" | 3 4" %N Concrete encasement or
14" follow the instructions of
utility owners.
Detail - A
Scale: N.T.S.

Aggregate Bedding

Sho %o

Utility steel casing,only applicable to
water main, sewer line and gas line
greater than 2"0, provide concrete
encasement for conduits of power line
and communication cable. See Detail A.

Q
=

Width of foundation

(min.)

|

Utility steel casing,only applicable to
water main, sewer line and gas line
greater than 2"9, provide concrete
encasement for conduits of power line
and communication cable. See Detail A.

7O OAJOD X

N OO }\a;\\

SO0 L0001 SOC

Option 3 (Pipe Culvert)
Scale: N.T.S.
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Steel post S
W 6X8.5 ?

I 11"
%"x11"X11" Plate, . " 11"
see Detail A*\ X 8 %
o -1 _an & &
‘ r2n|g 3-3 ) D A
4- %"@ Anchor % /
Bolts 8" long. ~ 9' | o "~ Level
HF ol R L - L. <. A\#%¢
9 R | ® i
#4 Bars @ 6" R L S S S
c/c each way \ |_4" min. to 4'-0"x 4-0"x 8"
epoxy coated 2'-9" max. Conc. Slab
%‘\VT\ St Tt Top\of'siru'ct\ré\ T Tt Tt T f\‘ﬁL DetalI'A
S AL SPIEE S S NS S 2O (S SN S S SO Over Underground Structures Sedtion A-A
(Plate thickness is 3/4") Scale: N.T.S.
Steel Posts (All holes 1" unless other wise noted.)
Scale: N.T.S.
Over Underground Structures Box Culvert - Structure Length
Scale: N.T.S.
Scale: N.T.S.
L
#4@6" Each way
. (epoxy coated)
#4@6" Each way | Sidewalk (If necessary) 1
(epoxy coated) | Silane protective coating — 23" Cl. including 15"
o integral wearing surface
1/4" | ft o 3
\ = . = Finished roadway g
L] L] L] L] = i
Const. Joint with two 2"x6" = * % oo S1ope 8 o
continuous keys equally spaced ’—*ﬁ 9 a3 g
= c E ,
) £ Section B-B
o . > Scale: N.T.S.
™
(9 T o
k) Q20
g 1 85988%
= c E [ORA U’Q%
o E o222 T o
05805
©/O8EED3 ,
T T® Pipe Culvert - Structure Length
% o Scale: N.T.S.
- Top of box
o culvert
Graded 1-0
aggregate (typ.)
base Notes for Structure Length
Reinforced Deck Slab Details 1. L - Structure length
. 2. Culvert lengths should be measured along the centerline of
(For Fill Depth<3 ft.) roadway regardless of their depth below grade. measurement
Scale: N.T.S. should be made from the inside faces of the exterior walls.
Notes for Reinforced G to Deck Slab APPROVED: DEPARTMENT OF PUBLIC WORKS
otes for Reinforced Concrete Deck Sla
AND TRANSPORTATION
1. For material specification, see general notes. . )
2. Forslab layout, see structure general plan & elevation. DIRECTOR DATE Prince George's County, MD
3. The slab base shall be graded aggregate to be placed and - -
compacted in 6" lift in accordance with SHA specification Section 501. REVISION DATE: APPROVED BY: . .
4. The minimum fill height shall be 9" 0082020 Standard Precast Concrete Culvert Miscellaneous Details SHEET
Slab Details M-3
Phone: 301-883-5642
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ALIGN FACE OF

6= 6-3" . £ G -
;’in*‘:l:i’ " 2 OFFSET DISTANCE 2 Line. Typical rail and Slope or Intermediate and slope posts
* SECTIONS OF NESTED AS SHOWN ON PLANS tension rod panel i iy shall be installed at no more
ONE SET INSIDE THE OTHER=25 than 300" intervals along fence
C T I T ) . FINISHED: . line and at grade changes
00D OFFSET BLOCK OO0 OFFSET BLOCK I L L ! { HINGE H exceeding 5%. Also applicable
STD. WD 605.21 e x s STD. WD 605.21 e xs (SEE NOTE 5) POINT HINGE ”
TRAFFIC BARRIER POST TRAFFIC BARRIER POST to channel fence.
T T g —— T T POINT
I
; TR L e oo - o
— 1 1 Lpvishen 111 (SEE NOTE 41 1 | m 1 TYPE A.8.C OR D e
” ” GRADE ” : : “ ” ” TYPE A.8.C OR D COMBINATION CURB AND GUTTER 1| I
T ..
i i U '12r_27 OPENIN u u u COMBINATION CURB AND OR TYPE A.B. AND C CURS A4

GUTTER OR TYPE 4.8 AND C CURS. J LS"ﬁL
" SEE nore 2 PLACEMENT BEHIND SIDEWALK AREA

=T el 189" 63" 63" PLACEMENT AT CURBS & i~ k- 1 din—~ - /Hendwnllfeneewrdetaﬂs

e 12'-s secrions or westeo w-sca. (WITHOUT SIDEWALKS) Intermediate Post Detail hereon except with top rail

Ny .

= T N SET NS [OE THE OTHER=37"~67 T - 12° MiNto | For less than 18" interval tie
C T I I ) 2 10" T Typical rail and fabric to posts.
(SEE NOTE 5) BARRIER 1S NOT RECOMMENDED post™\ | tension rod pancl Fill clear openings grester
¥ ! oo than 3" with chain link fabric.
p CTTTTTTTTTS ' KPRy Piperail ||
© ! ! raarric L orrection T S otie: st g i e i
FinisuED v = Ze headwall post if top of
“SPLICE BOLT® W/NUT “SPLICE BOLT® W/NUT b TR TR o i i channel wall is constructed
EIGHT (8) PER JOINT EIGHT (8) PER JOINT J u u 18’-5" OPENING U v v Concrete Headwall
ELEVATI IE swouioer stope I 1 (IF wallthickness s less
EXTENDED oyl tlmn‘ﬂ" install fence
outside the wall)
LB e o PLACEMENT ON_SLOPE

Channel Wall and Wingwall Detail st Headwall oo honyom ot detel

i
| TRAFFIC BARRIER pOST s
3 wiw ,
I I TSEE NOTE 17 2L MIN. Corner or

I 1 1 s Steel tension bar Stee] tension wire, see Note 3 on Standard 300.28
end post . 9
RoADS 10E s Barbed wire (optional)
. prests )
stnzui SHOULOER. 2 ;11';?'57 [ ¥ L 5" fromtop of fence
Graoe o e
< Chain link fabric, Sec Standard
siare wanies | | NS N  E—— L DT el ey
| laste
r iyl 1 i C* o
POST DETAIL 1 i 1 ! ! / I 1 “+ L Tie wires
il (SEE NOTE 4) ] MINIMUM OFFSET TO HAZARD PLACEMENT AT SHOULDER -
----------- ' NOTES 2 Jothut
18'-5" OPENING = of fabric H F
1+ THE WINIMUM DIMENSION SHOMN CAN BE REDUCED 57 STIFFENING THE TRAFFIC BARRIER SYSTEN. 12" dia, | 2|l - 3
- PLAN VIEW 2. 67-0" LOKG PUSTS ARE TO GE USED WAEN THE DISTANCE FROW THE BATK OF THE W EAN ROST 1O THE AINGE ROINT 15 10’ maéimti il P -
NOTES LSS ThAN 2" Ao THE SLOPE BEYONDTHE HINGE 15 STEEPER THAN 4:1.
NOTE ’ ‘and tension rod panel fence panel =
I+ FOR UETAL POSTS. 400D OFFSET BLOCKS SPLICES, SPLIGE BOLTS AND OTER DETATS SEE STANDARD 4 60523 31 4000 GHFSET Be0EKS SoeLL BF 45 Sngum on STNDARD 0 4931 - U T K 0 AL TUAFTIC OATHICH,IS MORE TAAM 21 FROM THE SOUOER EOOF IHE WEIGT EASURED : : Hetlgvalins .
2 FOR TRAFFIC BARRIER W BEAM SEE STANDARD WD 605.22. 3. THE TRAFFIC BARRIER W-BEAM SECTIONS SHALL BE LAPPED IN THE DIRECTION OF TRAFFIC. Typical Fence Elevation =Repiuafipost ot
5. FOR COMPUSITE OFFSET BLOKS SEE NOTE 5 ON D 605.21 b R e e A A AN 4. WHEN SLOPE 15 STEEPER THAN 651, THE FACE OF THE BARRIER WUST BE ALIGNED WITH THE EOGE OF SHOULOER.
42 PUSTS SHALL BE SPACED 6/-3° /C. UNLESS OTHERNISE STATED ON THE PLANS OR DIRECTED BY THE ENGINEER. TNTERFERS Wi T NORMAL PLACEWENT OF POST: 5. STIFFEN THE TRAFFIC BARRIER w BEAW WHEN TYPE ‘A’ or ‘B COMBINATION CURB/GUTTER OR TYPE ‘A" or ‘6" CURS Note: For slat installation, use heavier concrete foting and reinforced tension rod.
5. THE SPLICE ON GOTH RAILS MUST BE COINCIDENT. 15/ VS0 AT p0STED SPEEDS 45 ew OF GREATER,
i ‘“m Cooe e land t of Maryland Department of Transportation RO | CATeGOmY o0 TS Maryland Department of Transportation APFROVED: = DEPARTMENT OF PUBLIC WORKS
EAVRGE STATE HIGHWAY ADMINISTRATION STATE HIGHWAY ADMINISTRATION e STATE HIGHWAY ADMINISTRATION - AND TRANS?OETATION
wwroven AL G TTIELE ¢ | STANDARDS FOR HIGHWAYS AND INCIDENTAL STRUCTURES STANDARDS FOR HIGHWAYS AND INCIDENTAL STRUCTURES APPROVED \a STANDARDS FOR HIGHWAYS AND INCIDENTAL STRUCTURES DRECTOR oAE e - Eringe Gagrgsly. Coifty, MIX
TRAFFIC BARRIER W BEAM WITH TRAFFIC BARRIER W BEAM REVISION DATE: APPROVED BY: ‘hain Link
WOOD OFFSET BLOCK USING 6 FOOT POST PLACEMENT DETAILS R LEAM Cha Lisk Benoe | gy
OR 8 FOOT POSTS FOR SPANNING 122" TO 18'-5" OPENINGS (Commercial Property 30027
STANDARD_NO. MD_605. STANDARD_NO. MD_605.26 STANDARD NO. MD_605.31 Installation) - Part [ s
o — -
Revision 03/14/12 Specifications and Standards for Roadways and Bridges Section lll - 72
o
o ¢ of year bullt Y2 Y2 W M 5 Y 4
r Note: Yo m Ve " 7 Yoor
i If headwall has a form liner I I 2k il U B Vi
T B finish, a 4 x 18" smooth T
eSS 3 block shall be formed for T
KK TR R K placement of the numbers. ————2000—— = *;} | < S
5 & AP AEIR See Plans for locatlon of block. | = : 3o N o
Typical rail and T Width varies 120" to 360 5/ ||= = A =
truss rod panel truss rod panel ——~| Plunger rod with locking device [
11/2" std. galy. truss rod panel A ¢ structure X Ui
pipe for gate frame Max, single leaf Inventory _ _ = — ¢
number ¥ — y
N N & N
Same as .
d posts =
end po: Fi = | ,
8% 2
3 - 2 5 -
N B =
= =—¢ of pipe & 1 _
§a|;1em Bt ¢ of year bullt.
in fence o = pe stiffencr L
12" dia. _J L_ G lm_n—l 8 max, spacing i]n“"g“, 'g?n":i LPSTREAM_END
‘Typical Walk Gate 5 cubie foot of concrete
Typical Drive Gate W w w
Provide 3% crowmat posts ErE——— HEADWALLS FOR PPES AND/OR PPE W e W oK n .
for positive drainage [ 5 ARCHES WITH RISE 3'-0" OR GREATER i =
Pipe post é_ < S,
A ~—Nonshrink epoxy grout 1] gage é__ m Ly = . = X
< i wire ties il il b 5 oo ; -
bel" ﬁﬁge::nsg:ltls:da ARx I ¢ of Inventory Number ¥ ¢ of year bullt numerd N o T 3 +
L_12° for i " Top of Headwall o Se| 5 o
23 ;";1“0'(‘7““1’;“2 5" diameter of pipe post. Detail of Cut-out for Chain and Lock op oF fea ‘w 7 5" i ol B o R N
intermediate posts Note: — . R X .
P (—Approach end of | g, | = in|
Post Detail in Concrete Headwalls, 1. Secure drive fit galvanized cap to post with | headwall. m‘} =
Retaining Walls, Channel Walls, etc. 1/4” round head rivet, _ | _ X X | =
e —— ——————= 2. H denotes fabric and/or fence height. F denotes [ 1 i & =
depth of post foundation, see Standard 300.27. < 3
Gate n ¢ of Inventory ¥ N = 2 N
& 3. F denotes depth of post foundation, see Standard | Number and year \ = &. 1 < <
300.27. bullt numerd. S =]
4. If chain link fence with top rail is specified, ‘ i B == .
18" steel delate, el Jousioriwire st s fp andihe aige. nside and outside N A N ; _J
rails at intermediate, end and corner posts. Inventory Number to be placed on =
plate (typ.) Extend tension rod to the top rail. face of fleadwall UPSTREAM END both sides of headwall at same corner. = - A
12" long No. 5 5. Barbed wire shall be used only wien specified.
reinforci 6. All data shown on typical details shall be
steel bar applicable to other pertinent details. . BOX CULVERTS "
Plunger Rod Cup Detail 7. wﬂ“‘,-mn-mf‘&mm"ﬁﬁﬂ‘;m galvanizod . z
— #H white
- 3 SECTION A-A
Notes:
APPROVED: == DEPARTMENT OF PUBLIC WORKS I.For existing structures, where a year bullt APPROVAL ATE OF NARYLAN £ Note: ROV STATE OF MARYLAND = N 9]
S AND TRANSPORTATION is shown on f.he structure GV!d structure is P p— DEPARTMENT OF TRANSPORTATION = Year bullt nume_ra\s to be_ !ngemed Into Pr=rap— DEPARTMENT OF TRANSPORTATION = PP rap— DEPART%:I{ET g; TRANMSWPORTWAHON =
J 1o be rehabilitated, the marking should read | emce or swmmes s concrete (unpainted) - as indicated on OcE OF ST 5 o Of BRI =
Prince George's County, MD 1942-2000 (old year first - new year. STATE HIGHWAY ADNINISTRATION B Standard Nos. S0, SI-103 and S04 T o smmenunzs ATTON = STATE. HIGHWAY ADMINSTRATION 3]
BRECTan oA y. L M0 0 yeor first e yeark e = andord los. S0, SHO3 and S0 | (g5 g e 59 et O omoiees g
REVISION DATE: APPROVED BY: 1 i "contact 0ffice of Structures for LOCATION OF YEAR BUILT MARKING AND ™ [ rowmow | ™ [ reveons | ™
Chain L]:Ilk Fence STD. old yoar. STRUCTURE INVENTORY NUMBER ON = sa T e NUMERALS FOR YEAR BUILT MARKING = e T ] NUMERALS FOR YEAR BUILT MARKING =
(Commercial Property 30028 SFor Year Bult umerdls refer to Standard HEADWALLS FOR PIPES AND BOX CULVERTS B ON STRUCTURES ON STRUCTURES
3 ¥ No. S201 &
Installation) - Part 11 DA APPROVAL STANDARD NO. SI-103 sueer_L_or_L IS [ APPROVAL STANDARD NO. SI-20) sueEr L or2 |9 R APPROVAL STANDARD NO. SI-201 SHEET_2_OF_2 |3
. . OLD NO. M(0.05)-99-332 OLD NO. M(0.07-99-334 OLD NO. M(0.07)-99-334
"
) ) ) * 3" High inventory
Revision 03/14/12 Specifications and Standards for Roadways and Bridges Section Il - 73 .
All chain link fabric and post shall be black vinyl coated. number to be indented
into concrete (unpainted) APPROVED: DEPARTMENT OF PUBLIC WORKS
. '
Note for all standards: DIRECTOR DATE Prince George's County, MD
The designer must use the most current version standards.
9 REVISION DATE: APPROVED BY:
. .
0082020 Standard Precast Concrete Culvert Miscellaneous Details SHEET
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3. All numerals are to be
4. For more information,

© 6
I,

LAunmen]smmbez"wideovenll ;&t"l"whlchwnllbeml"wme
rcfer oMSHAStrncturalStandards Manual Standard No's. M(0.04)-99-331,

Specificationss

L NOTES

GENERA

2017

-SHA Specifications dated Juby—2608-
-Revisions thereof and additions thereto and

Speclal Provisions for Materlals and Construction
AASHTO LRFD Bridge Design Specifications, Sth edition, 2010,
Concrete Design: LRFD, f'c= 3.0 ksi.

Relforcing Steel Deslgn: fy = 60.0 k.

Concrete:

Al structure concrete shall be Mix.No. 3 (3500 psi) except

as noted below under reinforcing steel.

Reinforcing Steels

Reinforcing steel shall conform to A 615, Grade 60. All

splices, not shown, shall be lapped as per Bar Lap Charts.

Minimum cover
noted,

for any bar shall be 2 unless otherwise
with the exception of bars at the bottom and sides of

dl footings which shall have 3 minimum cover.

If the front face of a refalning wall less than 10 feet from
the edge of paved surfaces, epoxy coated reinforcement shall
be used In the front face of the stem and Mix. No. § (4500 psi
concrete shall be used for the stem.

ONLY GRADE 60 CAN BE USFD.

Design Parameters:

Eqrth pressure calculated based on Coulomb Theory.

Angle of Internal Friction:
33 degrees for excellent soll
30 degrees for good and poor solls (and il walls on pile footings)

For Wall Types E and F, passive earth pressure from top
of footing to bottom of shear key was utilized in the design.
In these cases, the top of footing shall have a minimun of

Safe bearing pressures are factored resistances.

Least Wall Type thickness

for a particular fotd length of wal

* ¥4 0 16" o/c_for

wall types A-Tthru A-IC

*4 0 ['-0" ¢/c_for

= Reinforcement

DETALL A
Scale: None
(See note 2 below)

Sten Conorete™®

*lihere_specifio footing conorete
and stem concrete Ttems are included
in the Proposal for a particuar
wall, hese shall be the pay Iimits.
Hhere o spacfi frens have been

p in the Proposd, the cost
o wal shal bo ncluded I fho

Front
Dowel bar
*

groundine.

* % (Typ) —H—Y F—ain Stem Bar

6

6

w2 ||

1 —Proposed Finished yoll hpes & Land i1
Groundine. 5 uer 4o follow A wall types A- m[ana A- YD
< slope of on.T =
= s
LY Proposed Finished Groundine.
{—Dovel bar % % * % Tl
3-0"1ong.

ear face plumb, 1o be dampproofed
from top of footing up To finisned

For Drainage Systen, -
L —11 See RH0.01-80-100
or BR-SEI0.01)-60-101

main structure Contract price, i.e;
box culvert, (where wings are 2]
Included In box culvert Tteml,; k)
refaining wal, (where no sepcrafe £

Concrete]

3"cl.

(typ.) L-Y»

pay ftems are

E ¢ ———Rear Dowel Bar
8- c

| =—Top Footing Bar
#4 @ I'-6"%Typ.

D

TYPICAL SECT\ON

Scale: /7

Wall
el M| 4| ®

c 0 E

Rear. Main
Dowel Bar | Stem Bar

Top
Foot. Bar

M 6010 5

20" [ 39" [ 10" [ 22" [*5 @ I-0"%[*5 @ I'-0"%)

[*5 @ I0"%|

T le0 [0 [ 9

3-3" 50" | 10" | 22" [¥5 @ 1-0"%[*5 @ I'-0"%)

¥ 0 1-07%

AT Jl10-0"| 10" | 9"

4-6" | 63" | 13" | 21" [*6 @ I"-0"%][*6 © I'-0"%)

* 0 6"%

AT 120" | 10" | 9"

56" | -3 | 13" | 21" | %6 @ 6"% [*6 @ I'-0"%)

* 0 6"%

AT ||14-0"] 13" | -0

50 83

16" | 3'-6" | *7 @ 6"% [*7 @ I"0"%

*706"%

w60 [ rs" [ 10"

6-9" | 9-3" | 6" | 36" | *7 @ 6"% [*T @ I'-0"%)

*06"%

A 180" [ 1" [ 15"

T-3" 103" | I™6/

|36 | #T @ 6"% [*7 © 1“0"%|

*106"%

(W 00|25 | 15"

T-9" | 11-3" | 16" | 41" | *8 @ 6"% [*8 © I“0"%)]

06" %

l. An ”ExceHem Soll Condltfon”fs that foundation

4.These walls are valid I trafflc Is present on

Least Wall Type thickness * k%4 0 |6 c/c for
for a particuar totallength of wall. wall types B Ifhru B-IL
* g [-0"c
WU\H 8s B Iund B-1
3 Proposed Finished \ypﬂ” /c_for
[Grnundhne. 2-#'s o follow A wﬂH types B- W and B- T
] slope of wall; =
= ¥
LY Proposed Flnished Groundiine.
{—Dowel bar * * ** T
3-0"long. 2o || |2l
B :;“P f"q‘” 5*9';‘ [~—Rear ace plumb, to be dampproofed
eintorcemen from top of footing wp to finished
(_,‘ groundiine.
DETAIL A * % (Typ) —H—X F—Main Sten Bar
Scale: None *,
(See note 2 below) B
g For Dralnage System, =|
8 See RW-301
£ or SUB-DR-203
Where specific footing conarete
stem concrefe Items are Included “
In the Proposal for a partlcular Front
wall, these shall be the pay limits. Dowel bar
Where no specific items have been * %
set up In the Proposdl, the cost =
of wall shall be included in the ‘::L
main structure Contract price, l.e; = 1
box culvert, where wings are 2E* 3y T
Included In box culvert Ttem),; Ble P =
retaining wall, (where no separme S{§ el E*
pay ftems are Roar DowelBar | 1 Top Foofing Bar
8l g ¢ 144 0 1I6"%Typ.

TYPICAL

Scale: /7"

Wall H A B

C D E F

Rear. Main Toj
Dowel Bar | Stem Bar | Foot.

BT | 6-0"|I-0"| 9"

2-6" | 4-3" | 10" | 22"

*5 0 I'-0"%]|*5 @ I'-0"%[*5 @ I-0"%]

jar

80 80" 10" | &

o 53 10" 22"

#5 @ 1-0"%]*5 @ I'-0"%[*5 @ I-0"%]

B J10-0"] I-0" | 10"

4-6" | 66" | 13" | 21"

* 0 6"% |*6 © |'-0"%| *6 © 6"%

BV J12-0"] 10" | 0"

5-6" | T-6" | I3 | 21"

*6 © 6"% [*6 0 I'-0"%| *6 0 6”%

=8 A IEASE

50" 86" [16" | 36"

*10 6"% [*7 @ I-0"%| *7 @ 6"%

B-T |16™-0"| I'6" | I6"

5 (99 16" |36

*710 6"% [*7 @ I'0"%]| *7 @ 6" %

B8 (180" 19" | 19"

3 [10=9" | 19" | 36"

*106"% |*Te1-0"% *1e6"%

B-¥I |20'-0"] 2-3" | 2"-3"

8-6" [13-0" [ 19" | 41"

*§ 0 6"% |*8 € I'-0"%| *8 € 6"%

lotes:
1.4 “Good Soll Condition" is that foundation

- 4.These wdls are vaiid If fraffic s present on
M{p.o95:390 ndMO0799-354 naterial that oan suppart a safe bearing prossure the lovel area adjacent 1o the wal. materlal fhatcan sUpport @ safe bearing prossure the Tevel areq adjacent 1o the wall.
0f 5 kst and has an angee of friction of 3. of 4ksf and has an angle of friction of 30°.
.If n the length of a wall the type of wall changes I In the length of @ wall the type of wail changes
s P RN OF PO woakS and rovides for o differant hickneso of ster, provides for a different thickness of stem,
: . POV ARYLAND en “Detall A” shall be used for all walls o PPROVAL JARYLAND Shen’“Datall & shallbe Used for all walls of T o
~ AND TRANSPORTATION Wy — EASTATION greater than the least wall thickness. W ap— O L ANDTATION greater than the least wal thickness. T — DEPAR O M ATION
Prinre: Géorse’s \Coiinty MD o o o CSTATE HIGHWAY ADMNSTRATION -Contractar has option of lopping main stem - (omce of smucness CSTATE HIGHWAY ADMINSTRATION . Contractor has option of lapping main stem  (omce or smuenees STATE. HIGHWAY ADMINISTRATION
DIRECTOR DATE kg ore oAl owe 7/8/83 OFFICE OF STRUCTURES L, reinforcement with rear dowel reinforcement |y ¢ /a/55 OFFICE OF STRUGTURES o reinforcenent with rear dowel reinforcenent | o ¢/g/as HIGHWAY SDMINIST L,
_E « u as_shown; or by exfend\ng Yhe rear dowel o as_shown; or by extending the rear dowel i
REVISION DATE: APPROVED BY: = <= o Year Built . STANDARD RETAINING WALL reinforcement with no s TYPE A RETAINING WALL SECTION relnforcament with no spiicing TYPE B RETAINING WALL SECTION =
\ V.- T . GENERAL NOTES However, noadditlonal compensuﬂon 1o (FOR EXCELLENT SOIL CONDITION AND However, no additional compensation to (FOR_GOOD SOIL CONDITION AND =
Numerals 300.32 ontractar il bo loved for wtichever THO FOOT SURCHARGE) Comtrachor il be dioved for wichever | €103 THO FOOT SURCHARGE) >
. J alternative Is selected. =
- for Structures CHA AEPRONAL STANDARD NO, Rii-I0I SHEET_|_OF |_| THNA APPROVAL STANDARD NO, Rif-102 SHEET_|_OF | | A STANDARD NO. RH-103 stEET L oF L |
0LD NO. RW(6.02)-83-133(L) QLD NO. RH(6.03)-83-134 0LD NO. RW(6.04-83-135
Revision 03/14/12 Specifications and Standards for Roadways and Bridges Section lll - 77
Least Wall Type thickness * *:fmn r‘ypg;ﬁj/clfr%rru - Least Wall Type thickness 2-%'s 1o follow P d Finlshed Least Wall Type thickness 2-%'s to follow Py
Least W Type fhickness * % 84 0 16" o/c_for for o parflcular totd length of wall 0 0" ¢/ for for o particllar tota length of wall | slope of wall. Cronneiing, mene for a parficuar totallength of wall. | slope of wal. fropoced Finisned
for a particular totallength of wall. qu types C Irhru - Proposed Finlshed Proposed Hr\!shed Proposed Finished '
o 120" o/c for Groundine. Proposed Finished Groundin A Groundine. A
wmuypesc andc i Groundiine. =
5. ~Proposed Finlshed 456 100" o/ 2-%'s 1o follow
Groundine. 5 g +o follow N wall types C- E[und C-mm slope of wal. : '
slope of on.7 7 * % H ** H
! Proposed Finfshed Groundi * % 2ol 120 2a | ||z
roposed Finished Groundiine. F=—Rear face plumb, to be dampproofed =—Rear face plumb, 1o be dampproofed
rlow b X % ** , % Qowe bor X zall | Qonel bar %% iron tep o fosing w fo’ inisred Qb %% ron fap o Tosing p 10 irsted
A " ¢, g ~0"long. ground/ine. -0" long. groundliine.
! . r=—Rear face plumb, o be dampproofed N * %ty g g * % =
f~Top Main Sten ear face plu, to be danproofed i fop Main St fron op of footing p 1o finished Top Main Ston % % myp)—N AL Top Naln Ston 4 o6 o/o for
- L Reinforcenent from fa o1 Toating up. 0. Fienac Relnforcement groundine, - Relforcenent Typ) H o sten o 5bTyees & Tir -0 - Reiforcenent ** (Typ) i sten aor 20itpes - Tihru £
_ . ar?und\!ne. (I 3% Ty — Y H i ston sar Low ] g waH dl hpgs £ and £- X e I "SGHn hpes b I and F-X
DETAIL A * % (Typ) —— [ Main Stem Bar DETAIL A *, DETAIL A s - waH Types E- ylmru EN | g 1 vallypes F- Ty F-TL ]
Scale: None *, Scale: None 2 | Scales None 3 11 Scale: None 3 r
(See note 2 below) s i (See note 2 below) & For Dmm?qe System, - (See note 2 below) 5 ggg %q\znoc‘lge Systen, (See note 2 below 5 Fgg Dcﬁljme System,
g For Drainage Systen, = 3 11 - & OR- & . DR-
& 1 for Jralng c i or SUB-DR-203 4 or SUB-DR-203
5 or SUB-DR-203 & “ Stralght Rear Dowel Bar |y y 5 o Stralght Rear Dowel Bar |y . 5
o front % % Hooked Rear Dowel Bar Fron Hooked Rear Dowel Bar
Fiiere speciic footing concrete Ftnere specific footing concrete " Fihare specific footing conoreto Dowel bar ——F S Fiiere speciic footing concrete Dowdl bar = 3
qnd stem concrete items are included " and stem concrefe Items are Included and stem concrete items are included ‘ “’t . Top Footing Bar and stem concrete Items are Included ‘ “’; Top Footing Bar
AR AR A Front in the Proposal for o parfioular Front * % In the Proposdl for  parficular v || B 6¢ f in the Proposal for g particular e L] W) [
;g” these shqu berﬂ've %ay Hrgws Dow;\ bar W‘ these SHGHF bsrﬂve ?‘GY HEHS- Dowel bar i ‘ ;t Top Footing Bar w‘ these shuHﬂ bee”me ;;'oy Hrghs. T / = y wall, these shdl be the pay limits. I . 4
ere no specific ffems have been o ere no specific items have been = ere no speciflc [tems have been 2 Where no specific items have been g
set up In the Proposal, the cost ‘ { = set wp In the Proposd, the cost M2 LT W ;j [ set up In The Proposdl, the cost * 3 7] - S0t tp In The.Proposdl. the coot % 3 - )
of wal shall be ncluded in the ErAnN B :L of wall shal be included in the - ! ¥ of wall shall be ncluded in the  2|& of wal shall be Included In the 2|2 [ty /
main structure Contract price, l.es = 1 main structure Contract price, Les 25 * 3], 4 main structure Contract price, Les E|& main structure Contract price, les %[5
box culvert, (where wings are ZE* 1y T box cuvert, (vhere wings are s 14 L/ w box culvert, (where wings are 2|5 box cuvert, (where wings are 3|5
included in box culvert ftem),; BlE : J = Included in box culvert Ttem,; 245 (hypd N Included In box culvert Ttem),; < lope As Steep As b included in box culvert item),; < Slope As Steep As ©
retaning wall, (where no separate  Ey§  Fypd i rotaiing va, here 1o sepdato T Doval B retaing val Whare 1o sepcrate Ground Wil Allow retaning wall, (where no separate Ground Hil Allow
- ay Trems are established) etc. \
pay items are established, etc. - 1 E————— 5 Footing Bar pay c 4 0 rgrury, pay fems are — ‘ ‘ e TTARY pay Ifems are ‘ ‘ T Sr e ey,
gl 4 ¢ £ 6 I-6"%Typ. 5 B | & c A ¢
[ Pour against undisturbed materidl 0 Pour agalnst undisturbed material 0
TYPICAL_SECTION 7WP‘CAL SECTION * % % Alternate Hooked Bars TYPICAL SECTION * % % Aternate Hooked Bars
Scale: Scale: /7' with Siraight Bars Scale: /" = I'-0" with Straight Bars
Wall Rear Main Top Wall Rear Main Top Wal smﬂgm Rear[Hooked Rear|  Main Top Vall Straignt Rear|Hooked Rear|  Wain To
nye| M| A B | €] D | E|F |powelbar | Stem Bar | Foot.Bar e | M| A8 | €10 | E | F | powelBar | Stem Bor | Foot.Bar e f | A B[ €O E | F | 6 Phovelbar | DowlBar | Stem Bar | Foot.Bar Tpe | W[ A B¢ [0 | E|F |6 i dovdsor | stem bor | Foot b
1 [6-0" [ 0" [ 9" [2-6" 43" [1-0" 22" [¥5 @ I-0"%]5 0 I-0"%[*5 @ I-0"%] DT [[6-0" [ 1-0" [ 13" [2-6" | 4=9" [1-0" [2-2" [¥5 0 I-0"%[* o I0"%[*5 o I-0"%] L [6-0" [ 10" [ 19" [4-6" [ 73" 10" [2-2" |0 ['5 @ 2-0%[5 @ 2-0"%[*5 0 I'0™% *5 0 6"% FL ] 6-0" [ 1-0" {19 46" [7-3" [1-0" [22" [1-0" 5 0 2-0"]*5 0 2-0"4[75 0 I-0"%| %5 0 6"%]
I |[8-0" [P-0" | 9" | 36" [5-3" | 10" [ 22" [¥5 0 I-0"4]*5 0 I"0"%[*5 e I-0"%] D |[8-0" | 10" [ 16" [ 43" | 63" [ 13" | 22" |5 0 I-0"[%5 o I'0"%[*5 e I-0"%] EAT | 8-0" | 10" | 19" [ 49" [ 76" | -0" | 22" | -0 [F5 0 2-0%['S @ 2-0"%4[*5 0 I-0"%] %5 0 6"% FAT | 80" | 10" [ 19" | 49" | 76" | 1-0" [ 22" [ 10" [F5 0 2-0"%f5 0 2-0"%4[35 0 I-0"%| %5 0 6"%
I 100" 70" | 1-0" [ 46" [66" | 13" [ 27" | ¥ & 6"% |6 e 1-0"%] 6 0 6"% DI [10=0"] 70" | 16" [ 60" | 86" | 16" | 27" |%6 © I<0"%% o I0"%] % 0 6"% B [10-0" [ 1-0" | 19" 56" | 8-3" | 1=0" | 21" [2-0" [ @ I'-0"%[*6 e I'-0"%[" e 0" *6 & 6"% FAL 100" 10" | -8 | 56" |83 | I-0" [ 21" | 20" [¥6 0 10" © I'-0"["6 0 I~0"%] % 0 6"%
I [[i2-0"[ r-0" [ 10" [ 56" | 7-6" | 15" | 21" | % © 6% [¥6 @ I-0"%] 6 0 6% DL [[12-0" | 16" | 16" | 7-0" [10-0" [ 16" [ 2-T" [ @ I-0"%[* o I0"%| %6 0 6"% EL 120" | 13" [ 20" | 13" [106"| 1-6" | 3-6" |2-0" [¥7 @ I0"%[¥7 @ I-0"%["7 e 1-0"% *1 0 6"% FIL [12-0"| 13" [ 20" | 7-5" [10°-6" | 16" | 36" [2-0" |1 @ I-0"%[¥7 @ I-0"6[7 & I-0"%| ¥1 0 6"%
T 140" [ 13" [ 16" [ 6-0" [ 89" | 16" [ 36" | *1 € 6™% [*1 0 I-0"% ¥ 0 6"% 0T (140" 19" | 1-9" [8-3" [I-9" | 16" | 36" [*1 © I-0"%(*1 0 I-0"%] *1 0 6"% ET [14-0" | 16" [ 26" | 7-6" |16" | 13" | 36" | 3-0" [F1 @ I-0"4[*1 0 I'-0"4[¥T 0 I-0" ¥T 6 "% FL 140" | 16" [ 5-0" | 76" [12-0"| I-3" [3-6" | 50" [*1 0 I-0"%]*7 0 I-0"%[*T @ I-0"%] T 0 6"%
O [[I6-0" [ 16" | 23" | 69" [10=6" | 16" | 36" | 1 @ 6™% [T @ 10" *T 0 6"% D [[16-0" [ 1-8" | 1-8" [10°-0" [I36" | I-3" [ 41" | %8 0 6"% |8 0 I-0"%| "8 0 6"% E 160" | 1-9” | 3-0" | 86" 133" [2-0" | 47" [3-0" [*8 © I'-0"%[*8 0 I0"%[*8 0 I0"%] "6 0 6"% P [16-0 | 1-9" | 40" | 86" [ 145" [ 20" | #-T" | 3-0" [*8 @ I'-0"%["8 @ I-0"%]"6 e I-0"%| *8 @ 6%
O [18-0"] 23" | 30" | 73" [126" | 19" [ 36" | *T @ 6% ["7 0 1-0"%| *T 0 6"% O [18=0" | 2-0" | 23" [I'=0" 153" | 20" [ 5-9" | ¥3 @ 6"% [*3 0 I-0"%| *3 0 6"% E0 180" 23" | 36" 103" [16-0" | 25" | 59" [3-0" |9 @ I-0"4[3 0 I-0"[r3 0 I-0"%] *3 0 6"% F0 180" 23" | 50" [10°-3" 176" 23" [ 59" | 30" [+9 & 1-0"%]*3 e I-0"%["3 & I-0"%] 3 € 6"%
Jotes: U (200" 23" | 40" [ 89" [15-0"[ 7-9" | 4-7"| "8 0 6™% |8 & 10" B & 6"% Totas: 0T [20-0"[ 26" [ 26" [126" 113" 2-6" [5-9" [ *9 0 6"% [*9 € I-0"%] ¥3 0 6"% 0 200" [2-9" [ 43" [12-0" [130" [ 26" [ 59" [ 3-0" %9 0 1<0"%[¥3 @ I-0"%[*3 0 I-0"%| *3 0 6"% F-II |20-0"] 29" [ 65" [12-0" 20" [ 26" | 5-9" [ 30 [¥9 @ -0"%[9 0 I-0" %" @ [-0"%| ¥9 0 6%
1.4 “Poor Soi Condition” is that foundation 4.These walls are valid 1f traffic is present on . An “Excellent Soll Condtion* 1s that foundatlon 4.These walls are valld 1f the sloping backfll levels off | W65 so Codifon 15 hat foundton 4.These walls are valld If the slopng backfil levels off | W85 sol condifon” s that oundation ¢These walls are vdld f the dloping bakflllvels off
materfd fhat can support a safe bearing pressure the level area adjacent to the wal. material that can support a safe bearing pressure and traffic is present on the level area. material nat can suport o safe boaring prosro and traffic is present on the level area. mgteriol ot can spport o safe bearing prosure and fraffic Is present on the level are
0f 3 ksf and has an angee of frictlon of 30°. of 5 kst and has an angle of friction of 33°. of 4 kst and has an angee of friction of 30°. of 3 kst and has an angle of friction of
2.1f In the length of o wall the type of wall changes I In the length of a wall the type of wall changes .If in the length of a vl the type of wall changes .If In the length of @ vall the type of waucmnges
g provids for a dfferemt fhickness of sten. i provides for ¢ different fickness of s, d provides for o gwferednrf ickness of s, and provides for a different thickness of stem,
en “Detall A” shall be used for dll valls o Yoo T or o en “Detall A” shal be used for dl walls o AU STATE OF MARYLAND en “Detail A" shall be used for all walls o oA STATE OF VARYLAND then “Detall A” shall be used for dl walls of L STATE OF VARYLAND
greater than the least wall thickness. P a— qgreater than the least wall thickness. == greater than the least wall thickness. e greater than the least wall thickness. =y
5. Contractor has option of lapping main sten | e o swoees DAy Pr ORTATION . Contractor has option of lapping main stem | wes o sveeees D oy NonisrRTATION Confractor has option of lopping i stem (e o evenaes: D o M aTATON . Confractor has optlon of lopping main stem (o o ssnees D ok
reinforcanent wit, req” dovl riforcenont |, ¢/ oot o STCTURES L reinfhorcemeng with rear dove renforcenent | ue. /02 e O SIS - refnforcenent wif red” okl reiforcenent oy 7/s/ce prlyalflaiil) L, reinforcenen! aifh reer dovelreforcenent | e 700 prayaiflacy. Lyl L,
own; or by extending the rear dowel P as_shown; or by extending the rear dowel I~ as_shownzor by extending the rear dowel ul as_shown; or by extending the rear dowel [~
Celnforcament wiih no splcn R TYPE C RETAINNG WALL SECTION 3 Ceintorcanent with o solicing. o " TYPE D RETANING WALL SECTION = Feindorcamont i b SHaing " [Z TYPE E RETAINNG WALL SECTION Ceinforounont i po. icing. " eoE TYPE F RETAINING WALL SECTION B
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Finlshed Groundiine:

Top P begposad sldowd.
rovide TR sidewd {
Frovids, doTms Dampproo
System | or Il as

dictated by below

Gutter Line

#5 0 16" o/

{/9PC ppe-Slope, plpe 7% to outler.
Invert at outle: 2" above gutter line.
(15" Moximum Spacj

Clasis spaced as shown

DRAIN AT SIDEWALK
Zara o tIAR * 95 ThreadSthBebar Dowel
Scale : None Coupler at I'-Bc/c.

Finlshed Groundiine Finished Groundiine

I wall has concrete flume

pproof
front face of wall is visible to

at rear face car rous
Backflll to underside of flume

o >—Dampproot
N0l for sidewaks adjocent 1o

vall e above: for gl other
conditions make flusl

—Porous Backflll

8@ perforgted PYC Drdin Plpe
sloped o drain o gach outlet
Sipe. minimam slope b4/¢t

6 slope to drain to wall
g g

N-concrete iix No. or better!

|—2 cu. ft. Porous Backflll
at each draln
275 e I6"c/c Finished

Groundiing
T 2

107

Finlshed
Groundi vnr\

)

69 PVC 69 Non-Perforated PVC Circular Ploe
Drain Fipe nderdraln Outlet with T-comnection to Slope rear face ds steep ds
‘ Ppe Underdrain (5’ Maximun ground will llow,
245 bars 16" long—T 1| Spacing, | Fall., s

2’ square concrete
block at each aromr
see System |

$20 LR otars

#'s spaced as shuun{

This system shall be used for all retaining walls, all
K wing walls (not In System I
This system shdl be used for all box cuyert wing waHs

and other wing wals that are both less than 30'iong an
less than 16’ high (helght of wall from Sotton of oG, o SYSTEM I
top of highest section) One drain shall be placed at all

Tor ol walls logs, han [5*long, For. walls befwsen |5'and 30'long,
wo drains shall be placed, one at each third p

SYSTEM \

[ APPROVAL | STATE OF

Note:

I Exam elovatlon of draln 1o be determined | dee or sTutimes
ngineer Tn field.

z Poruus backetl (refer to Section 469
thls standard for bridges with wing
o ot o ot aroner o o hlohucy

For ‘bridges wiih ing wells paralel e

Highway see St

sheet 5 of 5 for deflls.

DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES.

RETAINING WALL AND WING WALL
DRAINAGE SYSTEMS

o

g ST 0,3 2’E§”r
IN_FRONT

FDR 24" DIA. To 72'DIA.
PIPE ENDWALLS INCLUSIVE

ll BENT BARS HORIZ.

-0 cgc BOTH_SIDES
or "opENINE FOR 36 DA
0 72 DIA. PIPE ENDWALLS
USIVE

4—44 STRAIGHT BARS veRT
IN FRONT FACE FOR 15" DIA.
TO 21" DIA. PIPE ENDWALLS
INCLUSIVE

2~#4 STRAIGHT BARS HORIZ.
1 EACH FACE FOR 36" DIA.
10 72" DIA. PIPE ENDWALLS
INCLUSIVE

BARS TO BE FULL LENG'TH
ALL ENDWALLS

mnﬂﬂ BARS @ 1'-0° C/C
ENDWALLS

x4

KEYWAY

2— §4 STRAIGHT BARS .
HORIZ. FOR 36" DIA. TO

UNLESS OTHERWISE SPECIFIED, THE SIDE

" SLOPE 2:1 MAXIMUM TO BOTTOM OF THE

OUTFALL CHANNEL. KEEP 6  AWAY FROM
STORM DRAIN PIPE.

QUANTIIES IN THIS TABLE TO

SOOOpaOZBDAYSMTHMR
PRECAST CONCR

T

4000 psi wrm AIR ENTRAINED FOR CAST

BA 77 DI PIE ENDWALLS
SECTION A-A INCLUSIVE
OPENING DIMENSIONS
INCHES[SQ. FT.| A | B8 | C E F 3 H s
T K G K N e e e 3
T R I K G e e -
21 240 ol & | 2-1" |1 0" | 20 £
24 | 314 14| €[ 2-5]|1 -0 | 30" €
NOTES:
27 | 398 g} 147} 6 | 25| 1; -0 | 3-3 L2 B
% (491 ||| 2517|2035 e !
o T I A I e e e 3
36 § 207 17w w|3-rir ]| 3-0] a0 L4
42 | 962 [ 16 |10 | 37 |1 El & 2.
w8 _[1257 17|16 10| 57 |17 | 3= | 5-0" 5
54 [15.90 17|20 [17 [ 3-8 17| 3-0 | 56 [
o0 |1964 17| 20 [17 | 3-8 [17| -0 | 60" el
72 |28.27 [17] 20 [i7 | 55 17| 50 | 7-0 | 490 | 350 | &

PROVIDE ‘6" THICK OF NO. 57 AGGREGATE
BEDDING ON FiRM SUBGRADE.

BE USED FOR ESTIMATING ONLY 4. 7 MINIMUM CONCRETE CLEARANCE.

a2z
APPROVAL | 12-14-98
20:80 | 220

SHEET_L_OF |

STANDARD NO. RW-301

OLD NO. RWI0.01)-80-100

DEPARTMENT OF REVISION
ENVIRONMENTAL RESOURCES PN_2061 STORM DRAW sD
ENDWALL
DwTE: . 30.0
Sion £ Wadesen, P.E. 31e/o1

2—-#4 STRAIGHT BARS
HORIZONTAL

1 TOP, 1 BOTTOM

| ALL ENOWALLS

4 BARS HORIZ. .1—7

2-#4 STRAIGHT BARS

VERT. IN_FRONT

FACE FOR 15" DIA. TO
18" DIA PIPE_END
WALLS INCLUSVE

WINGWALLS ALL ENDWALLS

4 BENT BARS @ 1'-0°
M/ c/c Bom wlm;mus

#4 STRAIGHT BARS
VERT. @ 1'-6 MIN. [ 8 ELEVATION OF INVERT
T0 2'~0° MAX. FRONT AS DIRECTED

ACE FOR 24" T0 60" < §4 STRAGHT BARS
NOw & T Bom Sbes
OF, QPENING FOR 387 TO

244 STRAGHT aaRs . PIPE ENDWALLS
HORIZ. 1 EACH WINGWALL 444 STRNOHT BaRs ORIz
ALL ENDWALLS AA R 36

WINGWALL FOf
To 48’ M PIPE ENDWALLS

FACE FOR 15" 10 18" DIA.
PIPE ENDWALLS
INCLUS

#4_ STRAIGHT
VERT. @ r-s' MIN.
0 2

. FRONT
FACE FOR 24 TO 607

el SECTION B3 DIA. PIPE ENDWALL
Zu INCLUSIVE
TOE WALL Kerwr
SEE SD 32.0 (TP,
s
Zy Z NOTES:

1. REFER TO SD 30.0 FOR OTHER NOTES.

2. "S" DISTANCE FROM INSIDE SURFACE TO PIPE TO VERTICAL
BARS IN FRONT AND REAR FACE
rmns DlATD'l&’DlA.PPESMCLUS‘NE

24" DA TO 367 DIA. PIPES INCLUSIVE
8‘ FOR 42" DIA. TO 48" DIA. PIPES INCLUSIVE

3. FOR DIMENSION TABLE SEE SD 33A0

QUANTITY TABLE

o {p2 |alg|ec E W |31 §LOPE| 2:1 SLOPE G

157 |18 | g 6| 6 |19 |20 7-9" 5-9" -0
18" 15" gle|e|r-9]2-3 8'-9" 66" -3
18" 18" gl |6 |1-9]2-3 8-9" 6~ -3
24" |15 | gl & |25 | 29" | 109" 80 30"
24 |18 | g |14} & (25 | 2-9" | 10-9" 80 30"
24 |24 | o |14l 6 |2-5 | 29| 10-9" 8-0 -0
30 |15 | 9 |14 6 |2-5 |36 | 136 10°-0" 39"
30 18 146 |2-5 | 3-6 137—6" 10°-0" 39
30" |24 | 14| 6 |2-5 | 36| 13-6 10-0" 39"
300 |30 | 9|16 |2-5 |36 136 10-0" 3-g
36" 157 | 1277116 (107 | 3-2" | #-0° 15°—6" 11'—6" 4'—6"
36 |18 (12716 |10 | 32" | 40| 15-6" 1-6" 46"
36" | 24 [127]16° (10" |32 | 40" | 15-6" 11'-6" 46"
36 | 30" |12 |16 107 |3-2" | 4#-0"| 156" 11°-6" 46"

100 | 3-2" | 4-0" 15°—6"

DEPARTMENT OF REVISION
ENVIRONMENTAL AR 2001 STORM DRAN
: TYPE "W
owE: ENGWALL 33.0
e -/ L

Note for all standards:

The designer must use the most current version standards.

4~ NT BARS HORIZ. € % 2
SHTTE K3 bl &
AT ETTY
% S
127, YA
P 11
A 11
}
L L L N |
1 — |

4 STRAIGHT BARS, vegr
0 M To 2 3
. ON FRONT FACH

H

<
<

NOTES:
1. FOR MORE DETAILS AND
NOTES SEE SD 30.0

2. UNLESS OTHERWISE SPEC!FIED
THE MAX. SIDE SLOPE IS
i€

#4 BENT BAR TO THE BOTTOM OF THi
e 17 c/c 2-§4 HORZ. QUTFALL CHA
ON ToP B &
Z = #4 HORZ. 3. PROVIDE 6 THICK OF NO. 57
R BARS AGGREGATE BEDDING ON FIRM
1 r — 44 SUBGRADE.
® HORZ. BARS
” s 44 voRZ 4 e psi @ 28 DAYS
£-FOR BEDDING 244 HORZ, ORZ. WiTH AR ENTRAINED.
| SEE NOTE 3 17 ABART FROM CORNER
. 5. 2" MINIMUM CONCRETE
SECTION A-A SECTION B-B CLEARANC
OPENING. DIMENSIONS
R e I e e e T e e e IR

a8 | 1257 [v-a[ 10 (3-7[r—a] 7-3/8 | 5-0 [«0{e-3 /7|68 1/7| 5-¢ |z-w0y4 | 2-0

54 (1590 |1-@ (V-0 |38 |5-0| 78 1/7 | _5-6 | 54 |g—10 1/7]7-3 1/Z|&-2 /] _3-1 yz | 701

60 | 1964 |18 [1-0|3-F[3-F[ a-5 60 | 510077 1/«| -6 | o1 | 37 1/7 | 2-0]
QUANTITIES IN THIS TABLE TO BE USED FOR ESTIMATING ONLY

DIA. 66" TO 72" DIA. 78" TO B4"

4 LONG BENT BARS HORIZ. 3 2 Lone e BARS HORIZ

4 SHORT BENT BARS HORIZ. 4 SHORT BE EARS HORIZ
ATTTWTH 1 @6 ¢/C T ESP. c/

-/ AAQ AL WITH 2

4—46 BENT BARS HORIZ.

2 EACH TACE
+ 5
1 B
B STRAG, 16° ST PROVIDE
MAX. IN FRONT FACE X6 KEYWAY
(ve)
< S
< <
Z el R
< Lt
1 N
P > N
s

3, 0 HOOK BOLTS LS

9, H00K R0 poe ISOMETRIC VIEW 1<% o
ARCH WHEN METAL PIPE
IS USED- qc BARS HORIZ. @
'—7 @ MAX C/C
BOTH FACES BO

BARS
ENDWALL OTHERS N SRS BOTH
STRAIGHT ENDWALLS
bt PENT RS 4 BENT BARS @ 1'—0° C/C
Tz e/ BorEESnES: et
244 HORZ. .
42 HORIZ. Gl
SECTION B-B DISPOSITION OF BARS
OPENING - "DIMENSIONS
wehed ot 8 | e e fr | o w | | « L w | n o [
66 | 2380 o [3—o|11-2 1/7 |o—8_1/z7]e—& [10—3 1/410-8 1/7] =+ 177 [2—0]
72 | 2827 33| -7 72310111 3/4111'=6 3/#° 710 1/2{z-d]
78 | 3320 & |36 13-1/7 |7-9 1/Z]7-4| 12-0" | 12-5 =6 374 |2—6]
84 [ 3848 &ly—g| 130 | s« padir-e y2hz—2 1/21v-6 /746 o0 [2-6]
DEPARTMENT OF REVISION
STORM DRAW

" ENVIRONMENTAL RESOURCES JAR_ 2001

P22 (Al
et 3le/e

SD
TYPE "B" HEADWALL FOR
s, 727, 70°, 847 DIA. ppes| 32.0

DEPARTMENT OF REVISION
ENYIRONMENTAL RESOURCES JAN. 2001 STORM DRAMN sD
7 TYPE “A" HEADWALL FOR| o3 0
DATE: 487, 547, AND 60" PPE
> F Wldcoen. PE )
g [
3-3/4 X678 ANCHOR
BoLS @ 127 ¢/C c | N
. SOPE - .
SEE NOTE 3 5
_ 1 p 5
< w = a3 1 £
= SAME_GRADE AS PIPE INVERT
" = -
ANCHOR BOLT x
TONGUE_END ON #3 VERTICAL BARS
INLET SECTION N e 2-0° ¢/C
PLAN \— GROOVED END ON  GONCRETE
OUTLET SECTION  FOOTER

2= 13 DEFORHED

m
TABLE OF DIMENSIONS
CONCRETE END SECTION CONCRETE_FOOTER
PIPE DIA.| SLOPE A B c D 3 w x |
15" 31 6 1/7° -4 | 310 6=2" |2-6"| I-6" | 2 MiN.| 9
18" 31 10 /47 -7 40" 6-Z |3-07| 4-0"| 2 MIN.j I
21" 31 g 30 | 3-1 /7|61 1/Z[3-6 | 4#-6 | 22 MN.] "
24 311 1 -7 -8 -3 |[4-C|5-0"| 2 MN.{ 9"
27 31 | W0 /7|41 /7| 20 |61 /7|46 | 56| 2 MN| T
30" 31 =1 4-5 1-10" 6-3 |50 80| 2° MiN.| &
33 31 -2 -7 -2 6'—9" |56 | 66 | 2 MIN.j &
36 31 |1r-31/7| -3 1 |81 1/7|e—0| 7-3 [ 2 N g
42 31 (19 1/ 5-5 2-10 | 8-F |6-6|7-9 |2 MN| T
48 31 2-1" 6'~0" 2-2" 8- |7-0"| 86" | 2 MIN.| 12"
54 2.4 -5 5-7 2'-10" B'—0" |7—6"| 90" | 2 MIN.| 127
807 2:1 -7 4=17 | 3-8 /T @-7 /7|80 | 9-6 | 2° MIN.| 12"
66" 21 74 -6 -9 83 86 [10-07| 22 MIN.[ 127
77 21 2-10° 66" 1r-g 8-3 |9-0{10-97] 22 MiN.{12"
NOTES:

- END SECTION MUST BE REINFORCED TO CONFORM WITH ASTM C-76 CLASS IV PIPE.
DEFORMED STEEL BARS TO BE ASTM A615 GRADE 60. CONCRETE fc' = 4,000 psi @ 28 DAYS.

. INVERT ELEVATION TO BE AT THE PIPE END OF THE. STANDARD END SECTION ELEVATIONS TO BE NOTED
DN CONSTRUCTION PLANS.

4. CONCRETE FOOTER SHALL ALWAYS BE USED WHEN SD 340 IS SPECIIED ON THE PLAN. COST OF CONCRETE
FOOTER TO BE INCLUDED IN THE PRICE OF END SECTION.
USE EPOXY BONDING AGENT TO FILL A VOID OF ANCHOR BOLTS.

5 THICK BEDDING OF NO. 57 AGGREGATE ON FIRM SUBGRADE
PROVIDE RAILING FENCE WHEN PIPE SIZE IS 42" OR GREATER.

b

N ey

DEPARTMENT OF REVISION
NTAL RE' 2001

STORM DRAM
PRECAST
‘Scmon Rowe e | 34.0

RIP RAP CHANNEL
FOR SLOPE SEE SEE CONTRACT DWGS.
NOTE 3 FOR LENGTH, SLOPE

AND RIP—RAP SIZE
UNGROUTED
Ay hisror

e e
ELEVATION TOE WALL

SLOPE_MAY VARY TO
MAX. SLOPE OF 2.0
HORTZ. TO 1.0 VERT.
FOR RIP—RAP

CUTOFF WALL
12" MiIN. UNGROUTED

RIP—RAP. MAY VARY
WITH CLASS OF STONE

FOR SLOPE SEE CHANNEL
FoR, S CONCRE

SEE_CONTRACT DWGS.
FOR LENGTH AND SLOPI

84 BARS @ 127
/C EA. WAY
CONCRETE SPANS
ELEVATION ENDRE WIDTH OF
-1 BANK SLOPE
SLGPEMAY. VARY TO AR

B0 v
ICRETE

FOR CONCR 1. PAVING TO BE USED ONLY WHERE

DKRECTED OR_SHOWN. WHEN CONCRETE
IRE MESH SHALL
EE EXI'ENDED DOWN INTO CUTOFF

PAVING
/>- CUTOFF 2. CONCRTE STRENGTH fc* = 4,000 psi

646" W2, 1xW2.1 BE ASTM A 615 GRADE

WIRE MESH 3. THE SLOPE isyumo THE OUTFALL ALl
BE AS PER AND NO
SECTION B-B B R ATV
DEPARTMENT OF REVISION
ENYIRONMENTAL RESOURCES 2007 STORM DRAM sD
= CUTOFF WALL AND
OUTFALL DETAL 35.0

Stan £ Widesen. P.E.
Ageec Dizcicn

47 15 127116 |10 |32 | 4-6" 17'—6" 13-0" 5-3
47 18" | 177116 | 107 |32 | 46" 176" 130" 5-3
427 (247 |12 [16°{10° [3-2" | 4—6 | 17'-6" 130" 53
47 30° | 12716 J107 (37 | 4-6 17-6" 13—0" 5-3
47 |36 127|167 {107 [3-2" |46 | 176" | 13-0" 5-3
47 | 47 |12 |16 1107 |3-2" |46 | 17-6" 13-0° 5-3
48 | 15" |12 |16 [ 10(3-2 |50 | 19-6 146" 60"
48 |18 12|16 | 10732 | 50" ! 196 146" 60"
48" | 24 11277116 | 10°{3-7 | 50" | 19-6" 146 60"
48 300 (12716 [ 107]3-2" | 5°-0" 19'-6" 146" 6'—0"
48" 36 | 1277] 16" | 107(3 -2 | 5°~0" 19'-6" 14'—6" 6'—0"
48" | 427 | 177|167 { 107|327 | 5—0" 19'—6" 14'-6" 6'-0"
48" 48" (17|16 | 107|3'-2" | 5°-0" 19'—6" 14'—6" 6'—0"
DEPARTMENT OF REVISION
ENVIRONMENTAL RESOURCES T 007 STORM DRAM sp
4 . TYPE “H™ ENDWALL 33A.0
DATE: QUANTITY TABLE
RPN /1Y)
APPROVED:

DEPARTMENT OF PUBLIC WORKS
AND TRANSPORTATION
Prince George's County, MD

DIRECTOR DATE
REVISION DATE: APPROVED BY:
04-08-2020

Phone: 301-883-5642
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D42 STANDARDS AND SPECIFICATIONS
FOR
PLUNGE POOL
Definition
An excavated depression lined with riprap and placed at the outfall of a culvert.
Purpose
To dissipate the energy of a discharge and prevent scour at a pipe outfall.
Conditions Where Practice Applies
Where discharge velocity and energy at a pipe outlet is sufficient to erode the downstream channel reach. This
applies to outlets of all types such as road culverts, sediment basins, and stormwater management facilities.
Plunge pools are an altemative to rock outlet protection and are preferable in locations where space constraints
exist. A plunge pool may be temporary or permanent, based on design.
Design Criteria
1 Select type of plunge pool (larger stone required for Type 1):

Typel: Plunge pool is depressed ¥ the size of the culvert rise.
TypeII: Plunge pool is depressed the full height of the culvert rise.

2. Determine the riprap (dso) stone size for the plunge pool type and design storm flow.

01250/ Tw) x (Q/d*)*?
0.0082d%Tw) x (Q/d>)**

3. Detcrmine plunge pool dimensions.

C=@xd)+(6xF)
B=Q2xd)+(6xF)

Where: dsp = the median stone size in feet (refer to Table H.2: Stone Size)
d the culvert diameter or span in feet
Tw = the tailwater depth in feet
Q = the design flow for the culvert, minimum 10-year, 24-hour storm, in cfs
B = the plunge pool width in feet
C = the plunge pool length in feet
D =2 x dsp=riprap thickness in feet
E = the culvert diameter or span in feet equal to d
3E = the plunge pool bottom length in feet
2E = the plunge pool bottom width in feet
F = plunge pool depth in feet = d (for Type II) or 0.5 d (for Type I)

KEGHS?‘. where Indicated.
*\inimum lengths shown. Ends of e
reinforcing bars shall be staggered
I v
7

by 1'-0"+ for full height of wall.

o #6 0 16”1 C/CI
2 Ply membrane waterproofing, S to alterndte with
16" min. width centered on Jjoint. 5 N, normallongttudinal
* Oy steel.
5
0 6" o/ RS
1o alfernate with o V&
normal longttudinal SIS
steel. AL
SIS
_| N S
= X S,
=3
e y \ . P
- Construction Joint with key. Key to
Inside face min. extend from I'-0” above top of footing
of sidewall *5-0" nin to 6”below top of wall, centered

in wall. (For size see Table Below.
,\/ Triangular Key around box for

I N future extension. (For size
see Table Below).

#4 @ |-6" + o/c, lap with Headwall
normal longitudinal steel-

PLAN

-0

Trianglar Wing Wall
M or P Key Size Key Size

a b
Less than 12| 3" 1" 3 x "
127t " | 47 | 2" 47X 2"
18"or over | 6" | 3" 67x 3"

4. For permanent uses, provide a toewall at the downstream end at a depth twice the (D) dimension
and at a width equal to the (D) dimension, on nonwoven geotextile. Extend the rip-rap a
‘minimum of 18 inches under the outlet pipe if the outlet does not have a footer or headwall.

5. Provide an underdrain fo a suitable outfall if standing water in the plunge pool is an issue or as
required by the appropriate approval authority.

6. Provide the design valucs on the plans for the following dimensions: B, C, D, E, and F.
Maintenance
Maintenance needs are gencrally low for plunge pools. The line, grade, and cross scction must be maintained,

and the outlet must be kept free of crosion. After high flows inspect for scour and dislodged riprap. Repairs must
be made immediately. Accumulated sediment and debris must be removed.

Notes:
l.Normal reinforcing steel not shown.
2.All keys are nomina size.
3.This joint detall to be used for dll
walls less than 15" In length.

PR ap—
OFFcE OF STRUCTAES
oNTE 10/09/2007

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

BOX CULVERT WING WALL CONSTRUCTION JOINT

DETAL NO. BC-202

SHEET | WLE

2 layers of tarpaper full
length of key.Fasten fo
concrete with asphaltic

cement.
Normal Wing /’4) 2
Wall Reinforcing P
J
1" Sponge type expansion
Joint filler, material full height N
of key.Fasten to one face with L
copper nalls:
*6
Normal Sidewall Reinforc'\ngm 16"
S } AEY
2 8
3
Etﬁ </ \ N 9
(2B T i
Inside face ‘ 16" ‘
of sldewall.
Alternate ¥6 o |'-6" + —-
with#6el-6"+ /—— /
which laps with normal Normdl Headwall
long. sidewall steel. Reinforcing.
| N N I b
I
Hoadwall }
PLAN
Triangular Seale: /7" = 0"
Mor P key Size
a b
Less than 2] 3" 7"
127t0 18| 4" | 2"
18" or over | 6 | 3"

STANDARD SYMBOL

DETAIL D-4-2 PLUNGE POOL

3:1 SIDE
SLOPE

20 (3 FT MAX)

FOEWALL FOR PERMANENT

18 IN _/
NONWOVEN GEOTEXTILE- PLUNGE POOLS

SECTION A—A

CONSTRUCTION SPECIFICATIONS
1. USE SPECIFIED CLASS OF RIPRAP.

2. USE NONWOVEN GEOTEXTILE AS SPECIFIED IN SECTION H—1 MATERIALS, AND PROTECT FROM
PUNCHING, CUTTING, OR TEARING. REPAIR ANY DAMAGE OTHER THAN AN OCCASIONAL SMALL HOLE BY
PLACING ANOTHER PIECE OF GEOTEXTILE OVER THE DAMAGED PART OR BY COMPLETELY REPLACING
THE GEOTEXTILE. PROVIDE A MINIMUM OF ONE FOOT OVERLAP FOR ALL REPAIRS AND FOR JOINING
TWO PIECES OF GEOTEXTILE.

3. PREPARE THE SUBGRADE FOR THE PLUNGE POOL TO THE REQUIRED LINES AND GRADES. COMPACT
ANY FILL REQUIRED IN THE SUBGRADE TO A DENSITY OF APPROXIMATELY THAT OF THE SURROUNDING
UNDISTURBED MATERIAL.

4. EMBED THE GEOTEXTILE A MINIMUM OF 4 INCHES AND EXTEND THE GEOTEXTILE A MINIMUM OF 6
INCHES BEYOND THE EDGE OF THE SCOUR HOLE.

5. STONE FOR THE PLUNGE POOL MAY BE PLACED BY EQUIPMENT. CONSTRUCT TO THE FULL COURSE
THICKNESS IN ONE OPERATION AND IN SUCH A MANNER AS TO AVOID DISPLACEMENT OF UNDERLYING
MATERIALS. DELIVER AND PLACE THE STONE FOR THE PLUNGE POOL IN A MANNER THAT WILL ENSURE
THAT IT IS REASONABLY HOMOGENEOUS WITH THE SMALLER STONES AND SPALLS FILLING THE VOIDS
BETWEEN THE LARGER STONES. PLACE STONE FOR THE PLUNGE POOL IN A MANNER TO PREVENT

DAMAGE TO THE GEOTEXTILE. HAND PLACE TO THE EXTENT NECESSARY.

6. AT THE PLUNGE POOL OUTLET, PLACE THE STONE SO THAT IT MEETS THE EXISTING GRADE.
7. MAINTAIN LINE, GRADE, AND CROSS SECTION. KEEP OUTLET FREE OF EROSION. REMOVE ACCUMULATED

SEDIMENT AND DEBRIS. AFTER HIGH FLOWS INSPECT FOR SCOUR AND DISLODGED RIPRAP. MAKE
NECESSARY REPAIRS IMMEDIATELY.

MARYLAND STANDARDS AND SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL

MARYLAND DEPARTMENT OF ENVIRONMENT

U.S. DEPARTMENT OF AGRICULTURI 2011
WATER MANAGEMENT ADMINISTRATION
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NATURAL RESOURCES CONSERVATION SERVICE
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Normal Vertica Main
Relnforcing Steel for Wall.

*5 bars, each
face (Typled),

Adjust adjacent vertical & horlzontal
steel pattern so that nearest bars fo
opening are placed at minimum distances.
(This dlso applies to front face of walll.

N -
| \
74— 2" nin. cl. (Typ.)
//
N\ - \

These bars to have area Increased.

lIncrease the size of each of the first
three normal main vertical reinforcing steel
bars, on each side of the wall opening.
New bar size shall be such that each
Increase in bar area shdl at least equd Vs
the totd area of the main reinforcing steel
that has been cut.

2.Wihen pipe size is over 3-0", sufficient
horizontd bars shall be addded over and
below openlng To transfer load To adjacent
ful sections of wall.

Normal Horlzontal
Reinforcing Steel.
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REINFORCEMENT ADJUSTMENT
AT UTILITY AND/OR PIPE OPENING IN WALL

3.In no case shall concrete cover be less
than 2"

STANDARD NO. RW-50!
—
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NO. M(6.03)-79-T7

outslde face of
Culvert Sidewall. Extend longitudinal reinforcing
steel in footing (top & bottom)

I3 Into toe wall (measured along

bar) Typ.

1-3" Typ.

Bottom of wing wall
footing/toe wall.

of wing wall
Footing.
3-*8's vertically each
Face of wing wall
Footing (+ypJ.

Qutside face of Culvert
toe/head wall.

This detail is for CIP box culvert
of

Transverse rein-
forcement not
shown. Extend
as In Option.

thickness.
Wing Footing

SECTION
Scale: None

Extend heel relnforclng steel In
top of wing wall footing I3 Into

f—outside face of Cuvert
toe wall (measured dlong bar) Typ: Sidewall.

Outside face of Culvert
toe/head wall.

3-#8's vertically edch
face of wing wall
footing (typ..

Notes:
. Reinforcing steel not fo pass through

Joint.
All keys are nominal size.

Expansion Joint o extend from top of
footing to top of wall.

=T ap—

OATE: 10/09/2007

OFCE OF STRUCTURES

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES.

BOX CULVERT WING WALL EXPANSION JOINT =

This Joint detall o be used for dl
wdls greater than I5'In length.

DETAL NO.  BC-302

sHEET_L_ o L |5

Note for all standards:

The designer must use the most current version standards.

forcement not
shown. Extend as
shown In Plan,

Note:
. When the distance measured along
the outside face of culvert, between

rear face of wing wall footing, (shown
as D), exceeds 15 Ft. the Contractor
has fhe option of instdling the
footing as shown In Option.

2.Cuvert and toe wall renforcing
steel not shoun.

Bottom of wing wall
footing/toe wall.

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION

OFFICE OF STRUCTURES

TIE-IN DETAIL FOR BOX CULVERT
BOTTOM SLAB AND WING WALL FOOTING
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DETAIL NO. BC-501
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