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ELEVATION AT HEADWALLELEVATION AT HEADWALL

ELEVATION AT PRECAST END SECTION

OPEN JOINT DETAIL

PLAN AT HEADWALL

GENERAL NOTES

CAST IN PLACE DISTRIBUTION SLAB

TYPICAL INSTALLATION DETAILS

PARTIAL DETAIL OF JOINT

NOTE:

NOTE:

 

PRECAST BOX CULVERTS:  If precast boxes are specified, construct them at the

opening size.  See KDOT Specifications for further requirements.

the cast-in-place and precast, transition at a 4:1 without reducing the box

to details shown on this sheet.  When the wall thicknesses differ between

the cast-in-place and precast members shall be drilled and grouted according

not less than the RCB Standard from the original design.  Connections between

Cast-in-place box sections shall have member thicknesses and reinforcement

cast-in-place construction.

4.0 concrete and Grade 60 reinforcing steel conforming to ASTM A615 for

Specifications and Chapter 12 of KDOT's Bridge Design Manual.  Use Grade

Cast-in-place concrete work shall conform to the requirements of the KDOT

require cast-in-place sections at junctions of drainage structures.

sections and wingwalls except as noted on this sheet.  The Engineer may

horizontal and vertical changes in RCB alignment.  Use cast-in-place end

Unless otherwise approved by the Engineer, use cast-in-place collars at 

installation.

all labor equipment, material and incidentals necessary to complete the

option, use the cast-in-place quantities as the cost basis.  This cost includes

lieu of cast-in-place box culverts.  If the Contractor chooses the precast

sheet.  When approved by the Engineer, precast box culverts may be used in

locations shown in the plans and according to the requirement shown on this

SPECIFICATIONS:  Single-cell Precast Concrete Box Culverts shall conform to the

Specification C 1577-08, Table 2 and the latest AASHTO LRFD Specifications.)

used to develop the single-cell precast boxes.  (See Appendix of ASTM

Specifications.  Design multiple-cell precast boxes in accordance with the criteria

requirements of the following specifications except as noted in the KDOT

 

(Precast End Sections are permitted where straight

wings are shown in the plans or at the downstream

end for single cell RCB with a rise of six feet or less.)

NOTE:

 

 

 

   

NOTE:

for a double cell box, when approved by the Engineer.

the Engineer.  Two single cell boxes may be substituted

on the plans will not be permitted, unless approved by

to 6'-0".  Any revision in the cell height from that shown

for a double cell box with cell spans less than or equal

DISTRIBUTION SLAB:   Fill heights less than 2 feet require a distribution slab.

minimum of 2 feet from the edge of a barrel segment.

barrel to the outside edges of the roadway shoulders.  Terminate the slab a

Construct the distribution slab over the width of the exterior walls of the

 

 
 

Exposed reinf. steel

(Precast section)

4"

1" Cl.

Minimum longitudinal steel

"
2

1

"
2

1

"t
"

(V
a
ri
e
s
)

(Typ.)

External Sealing Band

Joint Sealer

(Min.)

(Min.)

Exposed reinf. steel

(Precast section)

Precast

Section

12"

(ASTM C877)

Precast

Section

Open Joint

Precast Precast

SectionPlain End Section

Precast

Stream flow
"4

30"-

Joint material shall 

and be struck off.

extrude inside the box
Stream flow

R
C

B
 r
is
e

"
2

1

Stream flow

Precast section

Multiple-cell

2'-0"

Single-cell

{ Joint

1'-0" (Typ.)

of 0.125 sq. in./ft. in lip.

Cast-in-place end unit

Section

Reinf. Const. Jt.

End of Precast

Reinf. Const. Jt.

(16'-0"  Minimum)

1'-0" (Typ.)

1" Cl. (Typ.)
Minimum

band width

9" for RCB opening < 36 sq. ft.

11" for RCB opening ï 36 sq. ft. ë 64 sq. ft.

13" for RCB opening > 64 sq. ft.

Extruded Rubber Gasket

approved by the Engineer.)

recommendations and

(Size per manufacturer's

" Min.4
3

" Max.2
11

between boxes.)

provide a mechanical connection

backfill boxes prior to grouting or

(To maintain proper joint gap, partially

Fill space between boxes with grout.

Geotextile fabric at top and

sides.  Secure to culvert.

wedges to prevent over-compressing gasket.

"-1" wide,  hardwood4
3

|nsert temporary,  

Unreinforced

Open Joint

Geotextile fabric at top and

sides.  Secure to culvert.

(Double culvert installation shown)

OPTION "C"

geometrically possible.

A special design will be required when the above options are not

of granular material between the concrete pavement and the precast boxes.

of a distribution slab.  Reinforce as noted above.  Provide a minimum of 3 inches

Reinforced concrete pavement (min. 6 inches thick) will meet the requirements

granular material.

the precast boxes.  Also provide geogrid with 4" of cover to the asphalt within the

slab.  Provide a minimum of 6 inches of granular material between the asphalt and

Asphalt pavement (min. 6 inches thick) will meet the requirements of a distribution

(Use one of the following options)

1.

inches of granular material between the box and the slabs.  

Center the joints in slabs over the box segments. Provide a minimum of 3

Use precast distribution slabs with same criteria as the cast-in-place above. 

 
 
 

2.

Use the cast-in-place criteria above.

3.

4.

Stabilization

Foundation 

Stabilization

Foundation 

If the fill height is less than or equal to one foot then:

If the fill height is greater than one foot then:

OPTION "B"

OPTION "A"

ì of Box Ü

#5

1
2
"

18"

#4

(Partial plan of reinforcement)

material between the box and slab.

of an equivalent welded wire fabric is acceptable.  Place a min. of 3" of granular

#5 bars spaced at 12 inches, placed parallel to centerline of the box. Substitution

spaced at 18 inches, placed perpendicular to centerline of the box and with

A distribution slab shall be a minimum of 6 inches thick, reinforced with #4 bars

wall culverts

to accommodate double 

modifications are required

Transverse reinforcement 

"2
11" á 

" 4
12PrecastCast -in -Place

Bond Breaker
(min. 12")

Length

Development 

V
a
ri
e
s

#4 @ 18" (Min.)

Dowel Bar

(min. 12")

Per KDOT Specs.

Drill and Grout
precast section is reinforced as shown.

between the cast-in-place end unit and the

less.  This length can be used when the joint

shall equal the RCB rise or 8'-0", whichever is

Minimum barrel length of cast-in-place end unit

joint at the end of the precast section.

shall be 16'-0" when using an unreinforced open

Minimum barrel length of cast-in-place end unit

ì

ì

1
2
"

12"

Backwall Protection

Limits of Bridge 

Backwall Protection

Limits of Bridge

of the KDOT Specifications. 

conforming to Section 1700

use a Bridge Backwall Protection

When shown on the shop details

Backwall Protection

Limits of Bridge

NOTE:

not shown for clarity.

Bridge Backwall Protection

                                        

             CULVERT DETAILS            

          PRECAST CONCRETE BOX          

                                        

                                        

                                        

                                        

FHWA APPROVAL

DESIGNED
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STATE

KANSAS

YEARPROJECT NO.
SHEETS

TOTAL
SHEET NO.

DATE REVISIONS APP'DNO.

KANSAS DEPARTMENT OF TRANSPORTATION

03-10-10                Clarification of Extension              K.F.H.03

BY

J.P.J.

07-28-11             Added Bridge Backwall Protection           K.F.H.04 J.P.J.

08-19-13                  Edit Geogrid Placement                T.L.F.05 J.P.J.
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      DETAILED

DESIGN CK. DETAIL CK.      R.A.M.

  P.F.

APP'D.          Kenneth F. Hurst

QUANTITIES

QUAN.CK.

TRACED

TRACE CK.

            

            

Sh. No.

12"

Cast-in-place end unit

Section

End of Precast

Unreinforced

Open Joint

1'-0" (Typ.)

Minimum longitudinal steel

of 0.125 sq. in./ft. in lip.

"4
30"-

"t
"

(V
a
ri
e
s
) "

2
1

1" Cl.

(Typ.)

4"

ì

"t
"

(V
a
ri
e
s
)

Minimum longitudinal steel

of 0.125 sq. in./ft. in lip.

"
2

1

"
2

1

4"

Precast section

2'-0"

Stabilization

Foundation 

Unreinforced

Open Joint

Cast-in-place end unit

Section

End of Precast

Section

Open Joint

Stabilization

Foundation 

for excavation details and basis of payment.

See "Bridge Excavation" sheet,  (Std. No. BR100B),

Minimum length of precast section shall be 4'-0".

A single cell box of equivalent area may be substituted

details.

See respective RCB Standard Sheets for cast-in-place

Protection" is required.  

When the fill height is 2'-0" or less "Bridge Backwall

(All Items on this sheet are subsidiary)
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PLAN VIEW SKEWED R.C.B.

VERTICAL CONSTRUCTION JOINTS

OPTIONAL COLD JOINT

OPTIONAL BAR DETAIL

WINGWALL PLAN

ELEVATION

GENERAL NOTES

GENERAL NOTES

SECTION C-C

SECTIONPARTIAL 

ELEVATION

PARTIAL SECTION RCB

PARTIAL SECTION RFB

VERTICAL STRIP DRAIN

A

A

B

B

SECTION A-A THRU WINGWALL

SECTION B-B THRU WINGWALL

ELEVATION 

TYPICAL SECTION

GENERAL NOTES

BOX EXTENSION

1.

2.

3.

measured in Cubic Yards to the theoretical limits as shown.

Measurement for the bid item, "Granular Backfill (Wingwalls)", shall be

requirements of SB-1, SB-2, SCA-1 or SCA-2.

Material for Granular Backfill (Wingwalls) shall conform to the

for drain spacing.

See wingwall detail sheet

working upon it without injury.

until the Seal Course has gained sufficient strength to permit

reinforcing in the floor of the slab or wall footing shall be placed

shall be constructed to the limits directed by the Engineer. No

Seal Course consisting of 3" min. of Commercial Grade Concrete

2.

1.

corrugated polyethylene tubing.

"Grade 4.0 Concrete".  Weepholes may be a formed opening or

weepholes, and strip drain shall be subsidiary to the bid item,

Construction and materials for wingwall drainage, including

6" - 12" as needed.

back face of footing

Form front face &

3'-0"

1
'-
0
"

3" Seal Course to be

4
'-0

"

Granular Material

3'-0" 4'-0"

Wing Details.

as shown on

Space weepholes

1
'-
0
"

2'-0"

2'-0"

ì 4" ô Drain

Embankment required

(subsidiary to Grade 4.0 Conc.)

2
:1

Slo
p
eVarie

s

Toe of Embankment

9
"

Extend filter fabric backing

weephole

Strip Drain

C

C

1'-6"

1'-6"

1
1
"

Strip Drain (Extend to top

1
'-
6
"

2
"

1
'-
8
"

Groundline

Existing

Wrap all sides and ends.

and lap a minimum of 4".

specified.

used only where

Horizontal wingwall drainage

weepholes (Strip Drain)

required on all wings with

in plastic core at top of footing)

of footing). Cut 4" square hole

à

2'-0"

Min. Splice length

(See Table-RCB details sheet)

W1 Bars (or W4 Bars)

2" Clear

Dowel bars to match size and

spacing of W1 Bars (or W4 Bars)

Skew Angle

Skew Angle

Long Wing

Long Wing

Long Wing

Long Wing

ì Roadway

ì Roadway

Short Wing

Short Wing

Short Wing

Short Wing

2
"

T

1" Min.

Cl.

Foundation 

Stabilization

3
"

à
 C

o
n
s
t.
 J
t.

à
 C

o
n
s
t.
 J
t.

and as approved by the Engineer.

location as needed for construction

of the RCB and shall be placed at any

perpendicular to the longitudinal axis

Vertical construction joints shall be

a roughened finish.

Horizontal construction joints shall be

will be made for additional steel required for bar laps.

to match vertical wall bars as shown, however no allowance

The Contractor shall have the option of using Dowel Bars

sheet for required splice length.

required splice length.  See RCB Details

joint to provide a minimum lap equal to the

Longitudinal bars shall extend through theø

to the bid item "Grade 4.0 Concrete".

of the bentonite system shall be subsidiary

tection System".  Material and installation

Specifications for "Bridge Backwall Pro-

requirements for bentonite in the KDOT

exterior walls and top slab.  See

as shown.  Place the bentonite on the

be protected by a bentonite based system

locations specified by the Engineer, shall

median with less than 5 ft. of fill or at

Barrel Construction Joints located in a

for RCB's or at the top of the fillet for RFB's.

Horizontal Construction Joint at the top of the slab

The Contractor has the option of placing the Lower

"A
"

"A
"

6"6"
Earth Side Bentonite

Foundation Stabilization

granular material. 

Foundation Stabilization on all wingwalls unless founded on rock or

if founded on firm material and with the Engineer's approval.  Use

The Contractor may underrun Foundation Stabilization under the barrel

The depth of Foundation Stabilization may be increased by the Engineer.

application.

See General Notes for

wingwalls unless founded on rock or granular material. 

increased by the Engineer.  Use Foundation Stabilization on all

limits shown in the Section Thru Wingwall.  The depth may be

The Foundation Stabilization quantity has been calculated to the

Varies (6" Min.)

Specifications

See KDOT 

Right Skew

Left Skew

Backfill material

Limits of Granular 

Strip Drain

(Strip Drain)

Backfill

Granular 

Limits of

ì of weepholes

in plastic core

Cut 4" square hole

(Back Face of Wall)

Top of Wing

Strip Drain
Strip Drain

Granular Backfill And

Foundation Stabilization

NOTE:

NOTE:

Granular Backfill

1

ì of weepholes

Wingwall Drainage:

Wingwall Foundation Stabilization:

Seal Course:

Granular Backfill (Wingwalls):

Foundation Stabilization:

consolidation.

Consolidate Granular Backfill using hand equipment only.  Avoid over4.

ì
 4

" ô
 D

rain

ô

requirements.

Specifications for "Abutment Strip Drains" for strip drain

wingwall drainage as shown. Strip drains will be used.  See KDOT

All wingwalls with weepholes shall have horizontal and vertical 

 

5.

1" in 12 ft.

Batter wall 

(R.C.B. Bridge)

Excavation 

Limits of Class ||| 

1(R.C.B. Bridge)

Excavation 

Limits of Class ||| 

Varies (6" Min.)

Specifications

See KDOT

Foundation Stabilization

application.

See General Notes for

Strip Drain

2'-0"
ì of weepholes

1
'-
0
"

Finished G
round Lin

e

6" - 12" as needed.

back face of ftg.

Form front face &

Material

In-Situ

Limits of 

Material

In-Situ

1.

In-Situ Backfill (Wingwalls):

2.

3.

Use Type "B" Compaction.

Use only hand or walk behind equipment for Compaction.

Material

In-Situ

Backfill

In-Situ

Limits of

B
ackfill T

ype

In-S
itu

W
ingw

all Length (L)

W
eepho

le S
pa.

1" in 12 ft.

Batter wall 

G
ranular 

(L)/3

In-Situ Material

or organic material. The material is subsidiary to "Granular Backfill".

Use any material found within the project limits except Highly Plastic Clay(s) 

G
ra

n
u
la
r

B
a
c
k
fi
ll
 (

W
in

g
w
a
ll
s
)

S
ta

b
il
iz
a
ti
o
n

F
o
u
n
d
a
ti
o
n Stabilization

Foundation 

12"

Backwall Protection

Limits of Bridge

Stabilization

Foundation 

1.

2.

3.

Use a "non-coal tar" material from KDOT's approved list.

Repair at no additional cost.

Protect this material from damage during backfilling. 

4.

Bridge Backwall Protection System:

Joint

Construction
ExtensionExisting

Backwall Protection

Limits of Bridge

(New Construction) 

RD080 for additional information.

See "Typical Culvert Extension"

asphalt directly on this material.

Section 1700 to the limits shown. Do not place hot mix

apply a "Bridge Backwall Protection System" from

For all structures with less than or equal to 2'-0" of fill,

material.

28 days after top slab is completed before applying this

from Section 800, this material shall be subsidiary. Wait

the slab, substitute "Pavement Water Proofing" material

When the Plans show hot mix asphalt placed directly on

if the structure is embedded.

amount of embeddment shown on BR025A

Weep holes will be adjusted up by the 

12"

Stabilization as directed by the Engineer.

construction may be used separately or combined with Foundation 

shown in the WINGWALL PLAN and Elevation detail. Granular Backfill 

Granular Backfill shall be used to backfill behind wingwalls to the limits

H

Filter Fabric

Fabric)

(Wrap with Filter

Drain

Strip

ÚFinis
hed
 Gro

und
 Line

Filter Fabric is subsidiary to "Granular Backfill".

limits of Granular Backfill to separate from the In-Situ Material.

Use filter fabric complying with Section 1710.  Use only within the

:1 2
13

"2
11") å 22

1
"A" = (T-3

"
2

1

"
2

1
3

"
2

1

±4
1

1

±4
1

1

3
H

                                        

                                        

                                        

                                        

                 (LRFD)                 

            AUXILIARY DETAILS           

                   RCB                  

FHWA APPROVAL

DESIGNED

BR020B         

STATE

KANSAS

YEARPROJECT NO.
SHEETS

TOTAL
SHEET NO.

DATE REVISIONS APP'DNO.

KANSAS DEPARTMENT OF TRANSPORTATION

10-11-13                 Granular Backfill Limits               L.R.R.05

BY

J.P.J.

06-07-17                Filter Fabric Modification              J.P.J.06 J.P.J.

02-06-18               Filter Fabric Clarification              J.P.J.07 M.L.L.
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J.P.J. DETAILED

DESIGN CK. DETAIL CK.J.S.R. J.P.J.

R.A.A.

APP'D.            Terry L. Fleck

QUANTITIES

QUAN.CK.

TRACED

TRACE CK.

      R.A.A.

J.P.J.      

Sh. No.

2'-0"

Varies (6" Min.)

Specifications

See KDOT 

Extend filter fabric backing

Wrap all sides and ends.

and lap a minimum of 4".

NOTE:

Backwall Protection

Limits of Bridge

2'-0"
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WICHITA, SEDGWICK COUNTY, KANSAS
BROOKFIELD SOUTH ADDITION

BROOKFIELD SOUTH ADDITION
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