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GENERAL NOTES, QUANTITIES, & INDEX

    Shop plans required for record: Shop plans required for review:

PREPARATION OF STRUCTURE AT STA. 416+82.90

CRUSHED ROCK FOR BASE COURSE

EA

CY

CY

39,795

37.6

GENERAL PLAN & ELEVATION

REMOVALS & SHORING

CONCRETE BOX CULVERT DETAILS 1

CONCRETE BOX CULVERT DETAILS 2

None

A
S

F

219.4

LBS

BRIDGE SHORING

        Bridge Shoring

damage to the utilities facility.

excavation must be accomplished with extreme care in order to avoid any possibility of 

facilities have been located and identified to the satisfaction of all parties. The 

No excavation will be permitted in the area of underground facilities until all such 

and flagging of all existing facilities, whether indicated in these plans or not.

these plans. The Contractor shall be responsible for coordinating with utilities for location 

The location of all aerial and underground utility facilities may not be indicated in 

Station 416+82.90". See quantity table in Roadway Plans.

existing SB Structure shall be paid for under a separate item, "Removal of Structure at 

tools, labor, and all incidentals that are necessary to complete the work. Removal of the 

payment shall be considered as full compensation for all materials, preparation, equipment, 

all other work necessary for casting new concrete against existing concrete surfaces. Such 

existing concrete surfaces, application of bonding agent, installation of dowel bars, and 

contract unit price per one each (EA). Work for this item shall include preparation of 

The item "Preparation of Structure at Station 416+82.90" shall be paid for at the 

Chamfer all exposed edges of concrete.

Unless noted as "Optional", all construction joints shown are mandatory.

discrepancies between the field measurements and those shown on these plans.

of the existing structure, verifying all dimensions and reporting to the Engineer any 

Before ordering any materials, the Contractor shall make a detailed field inspection 

actual site conditions and shall not be liable for any discrepancies.

The State does not guarantee that these plans or the As-Built Plans depict the 

Division upon request.

under project F-BRF-BHF-81-3(103), dated 1983. Plans are available from the Bridge 

278-A, dated 1931. The existing Northbound (eastern) portion of the structure was built 

The existing Southbound (western) portion of the structure was built under project 

vertical curve or roadway cross slope.

All dimensions shown are in horizontal plane only. No allowances have been made for 

The structure is designed for a 3" asphalt overlay of 35 psf.

Levee. Special requirements for construction are included in the Special Provisions.

This structure is located within the Critical Zone of the Columbus Loup River LB 

Specifications, Eighth Edition, including subsequent interim revisions.

    This structure is designed in accordance with the AASHTO LRFD Bridge Design 

S91

EXCAVATION FOR BOX CULVERTS 1,785 CY

CLASS 47B-3000 CONCRETE FOR BOX CULVERT

EPOXY COATED REINFORCING STEEL FOR BOX CULVERT
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CROSS SECTION OF SINGLE BOX

` Box Culvert
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1
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Build New 24' x 10.5' RCB

21'-0''

C

Half Span

12'-0''

Half Span

12'-0''

T
T
 
=
 
1
7
•

"

T
B
 
=
 
1
7
"

(Typ.)

TO = 15•"

21'-0''21'-0''

45.00' Lt.

Sta. 416+83.19

418+56.06

L =

R =

  =

HORIZONTAL CURVE DATA

P.I. STA.

T =

P.C. STA. 

P.T. STA.

416+51.28

420+60.80

1°48'17.62" Lt.

409.52'

13,000'

3'-0''[

C
O

L
U

M
B

U
S
 
S

O
U

T
H

LONGITUDINAL SECTION ALONG L BOX CULVERT

27'-11''

PROFILE GRADE

-1.5200%

Profile Grade Line.

Grade Elevations shown are at the

in Platte County, Sec. 30-T17N-R1E.

This structure is located on US 30

21.00' Lt.

Sta. 416+83.03

Box Culvert

Elev. 1456.64

V.P.T. Sta. 415+25.00

Elev. 1451.40

V.P.C. Sta. 418+70.00

` Box Culvert

Measured Along

90°
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at ` Project

Sta. 416+82.90

` Box Culvert

3.00' Lt.

Sta. 416+82.92

0.2% Proposed 1.1% Existing

42'-0''

28'-0'' Clear

Roadway

28'-0'' Clear

Roadway Sta. 416+51.28

P.C.

& Bull Nose

Proposed Guardrail 

Sewer

` Exist. Storm 

42'-0''

Remove Existing Structure

TRAFFIC DATA

YEAR

ADT

DHV

HEAVY TRUCKS

2024

14,360

2044

15,555

5% 5%

1,7451,610

` Hwy. US-30& Profile Grade

` Roadway New SB Lanes 

` Box Culvert
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NOT FINAL - SUBJECT TO CHANGE

PRELIMINARY PLAN

42'-0'' Proposed 24'x10.5' RCB

See Roadway Plans.

be removed and reset.

Exist. Light Pole to

53'-0'' (+/-) Existing 24'x10.5' RCB

Approx. Elev. 1439.7

Approx. Elev. 1450.2

Exist. Top of Box

(matches Existing)

Approx. Elev. 1439.1

`
 

H
w

y
. 

U
S
-
3
0
 

&
 
`
 
P
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t

53'-0" (+/-)

Existing 24' x 10.5' RCB to Remain

structure to this line (Existing Wall Joint)

Remove western portion of existing

1
0
'-

6
''

R
is

e

Not to Scale

Elev. 1439.00

3'-3" (+/-) Fill
*

*

A
S

F

 See Roadway Plans for instructions.

 Conduit on edge of Exist. Structure

Exist. City of Columbus Lighting

Plans.

include asphalt overlay. See Roadway 

grade to top of top slab. Does not 

Fill value is an average from profile 

See "Removals and Shoring" Sheet

Bridge Shoring to Remain (Typ.)

Culvert Mounted Guardrail

S92

Plate. See Roadway Plans.

Type II Without Bottom 

Culvert Mounted Guardrail, 
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NOT FINAL - SUBJECT TO CHANGE

PRELIMINARY PLAN

R
E

M
O

V
A

L
S
 

A
N

D
 
S

H
O

R
I

N
G

Proposed Box Culvert

` Exist. &

See Roadway Plans.

removed & replaced.

Exist. Guardrail to be

See Roadway Plans.

to be removed & replaced.

Exist. Bull Nose & Guardrail

Sta. 416+51.28

P.C.

REMOVAL PLAN

See Roadway Plans.

be removed and reset.

Exist. Light Pole to

Removal Line

Remove Existing SB Structure

Elev. 1436.58

  Dowel Bar, (Typ.)

* Existing #6

to elevation shown

Remove existing structure

Detail A

  top slab shall be cut flush at the removal line.

  into proposed RCB. Existing dowel bars in the

  and floor shall be cleaned of concrete and cast

  shall remain in place. Dowel bars in the walls

* Existing #6 dowel bars in the walls and floor

Existing Groundline

Existing NB RCB

footing to remain in place

Existing piles and strap

DETAIL A

REMOVAL NOTES:

to limits & elevation shown

Remove Existing SB Structure 

Limits, (Typ.)

Approx. Excavation 

Not to Scale

3" (+/-)

west of existing Wall Joint

Remove existing structure

Existing Wall Joint

at existing wall joint

and dowel bars in top slab 

Saw cut existing top slab 

payment is made.

not paid for directly, shall be considered subsidiary to other items for which 

All materials, equipment, tools, labor, and incidentals necessary to complete the work, 

removed from the project site.

Structure S030 37773L, shall become the property of the Contractor and shall be 

All materials removed, except for materials utilized as Broken Concrete Riprap for 

maximum hammer is required for all other concrete removal.

45 degree angle is required to chip along the edges of removal, and a 30 lb. 

When breaking existing concrete, the use of a 15 lb. maximum hammer applied at a 

facilitate a clean, smooth line when breaking back existing concrete.

The Contractor shall place a minimum 1" deep saw cut at the limits of the removal to 

repaired at the Contractor's expense, under the direction of the Engineer.

Damage to existing structures, consequent to the Contractor's operations, shall be 

Approx. Elev. 1450.2

Exist. Top of Box

Approx. Elev. 1439.7

53'-0" (+/-) Existing 24'x10.5' RCB to Remain

Approx. Elev. 1439.1at ` structure

Existing profile 

CROSS SECTION AT ` NEW SB LANES

`
 

H
w

y
. 

U
S
-
3
0
 

&
 
`
 
P
r
o
j
e
c
t

Remove Existing Structure 53'-0" (+/-) Existing

24' x 10.5' RCB to Remain

Removal Elev. 1436.58

A
S

F

BRIDGE SHORING NOTES:

*

 and floor to Remain (Typ.)

Existing #6 Dowel Bars in walls

Existing Wall and Floor Joint

Remove Existing SB Structure to 

& wing footings in their entirety

Remove existing wing walls

footing to remain in place

Existing piles and strap

excavation to Elev. 1436.00

backfill wing footing 

wing footings, immediately 

After removal of existing 

See Roadway Plans for instructions.

Conduit on edge of Exist. Structure 

Exist. City of Columbus Lighting 

S93

LONGITUDINAL SECTION ALONG ` EXISTING BOX CULVERT

Bridge Shoring, (Typ.)

Bridge Shoring (Typ.)

this elevation shall be abandoned in place.

culvert shall be cut off at 3'-0" below finished ground surface. Sheet pile below 

Upon completion of excavation backfilling, Bridge Shoring (sheet pile) for the box 

Shoring submittal. Excavations shall be benched at a maximum ratio of 2H:1V.

only. Contractor shall include proposed benching plan and excavation limits in Bridge 

Approximate limits for Bridge Shoring and excavation are shown for information 

As a minimum, all steel sheet piling shall conform to ASTM A328/A328M steel.

all pertinent dimensions, details, and section properties.

The Contractor shall submit for record a shop plan of the sheet pile layout showing 

The Contractor shall design the Bridge Shoring and submit the design for record. 
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Good Life. Great Journey.

DEPARTMENT OF TRANSPORTATION

PARTIAL PLAN AT END

R

Q

P

R

Q

3
"

2-No. 4 bars

90$

{

L

B

B

Optional (Typ.)

N
o
. 
4
 
b
e
n
t 

b
a
r
s
 
a
t 

18
"
 
c
tr
s
. 
in
 
tu
r
n
d
o
w
n

$

culvert skew angle

Concrete box

of wing wall
Front face

4 bars

 3-No. 

? No. 4
bent bars

1'-
2"

8"

9
"

2
'-

0
"

9
"

1'
-
10
"

2
'-

0
"

1'-2"

8"

9
"

of wing wall

Front face

C Culvert

Half Span

CROSS SECTION OF SINGLE BOX

SECTION A-A

P

TW

TW

T
T

R
is

e
T

B

2
"

joint

Construction

8"

4
"

6" 8"
3•"

F-1

S-1

S-3 (Typ.)

F-2

F-3 (Typ.)

Symm. about this centerline

` Box Culvert

Half SpanTO

F
a

D
a

Db

Fb

(
T
y
p
.)

W-3

DETAIL 'B'

side toward backfill.

matting, place fabric

Subsurface drainage

1'-6"

Wingwall

Section 1038.

to the requirements of

drainage pipe will conform

4" Perforated plastic

Footing

1'-0"

2
'-

0
"

around drainage pipe

1'-0" x 2'-0" granular backfill

the end of matting.

to fold filter fabric under

Remove matting as req'd.

3
"

S

3
"

12"

18" ctrs.

bars at

No. 4 bent

bars (typ.)

No. 4

FRONT

BACK

N

No. 4 bars (diagonal)

Varies

Varies

}

9"

8"

Varies

TW

M

}

See Detail 'B'

side toward backfill.

matting, place fabric

Subsurface drainage

top of matting.

to fold filter fabric over

Remove matting as req'd.

at corners (Typ.)

through wingwall

2" plastic pipe

6"

DESIGN DATA

NOTES

H
f
 
*

*

Level

W-6 bars

match W-9 bars

W-8 bars to

H
c
 
*

W-9 bars

W-7 bars

2
"
 

M
in
.

W

F

A

F

W
-
6
 
b
a
r
s W

A

NW-B

NW-ASW-A

SW-B

S-2

TF-Elev. *

*

*

Not to Scale.

Not to Scale.

Not to Scale.

Not to Scale.

W-2 (Typ.)

C-1 (Typ.)

C-2 (Typ.)

W-1 (Typ.)

F-4 (Typ.)
**

S-4 (Typ.)
**

No. 4 bars at 12" ctrs. (Typ.)

SHEAR KEY DETAIL

1"

2
"

1" 3"

Not to Scale.

joint

construction

Optional

1
0
•

"

7
"

**

shall be 6" (Typ. at outside walls)

First spacing of S-4 and F-4 bars 

Eb

Ea

F-5 (Typ.)

F-5 (Typ.)

1
0
 

W
-
5
 

@
 

E
q
. 

S
p
a
. 
(
T
y
p
.)

7
"

C

C

1
0
 

W
-
4
 

@
 

E
q
. 

S
p
a
.

See Roadway Plans.

of curtain wall (Typ.).

Expansion Joint along face

No. 4 bars at 10" ctrs.

?

{

***

****

2"

****

2"

No. 4 tie (Typ.)
***

4
"

1
2
"

A

A

Horizontal leg varies.

Vertical leg of W-6 shall be 1'-3". 

See following sheet for tie dimensions

See Footing Dimensions Table

Length = 4'-3"

end of wing.
Variable length, extend to
5-No. 4 bars at 18" (Typ.)

are not paid for directly, shall be considered as subsidiary to other items for which payment is made.

Subsurface Drainage Matting, perforated drainage pipe, and all other miscellaneous drainage items at the wings that 

Bar Detail.  No allowances will be made for additional steel required for bar laps.

The contractor shall have the option of using dowel bars to match vertical wall bars as shown in the Optional

Place C-1 bars with W-2 bars. Place F-2 bars with alternating C-1 bars.

Place C-2 bars with W-2 bars. Place S-2 bars with alternating C-2 bars.

Transverse barrel bars, except skew bars, shall be placed normal to the centerline of culvert.

through ends of barrel, plus all concrete and steel not included in the barrel cross section.

Concrete and steel quantities for one end include all concrete and steel beyond vertical planes passing

Eighth Edition.

The minimum lap for spliced bars shall meet the requirements of the AASHTO LRFD Bridge Design Specifications, 

length of barrel as shown in cross section.

Concrete and steel quantities per foot of barrel include concrete and steel in floor, walls and slab for one-foot

for additional steel used in making splices.

Payment for reinforcing steel shall be based on quantities as shown on Cover Sheet, and no allowances will be made 

bar sizes are in customary U.S. units.

All reinforcing steel shall be epoxy coated and conform to the requirements of ASTM A615/A615M, Grade 60 steel. All 

covering. Epoxy coat clipped ends.

and 2" for all other bars, unless noted otherwise.  Field bend and/or clip reinforcing bars to maintain minimum 

for bars near the underside of culvert floor and wing footings, 1•" for skew bars at parapets, 1•" for #4 ties, 

The minimum covering, measured from the face of the concrete to the surface of a reinforcing bar shall be 3"

All concrete shall be class 47B-3000, with a 28-day strength of 3,000 psi.

Spacing of the No. 4 bent bars shall be 18" in the wing footing turndowns with or without construction joints.

spacing.

shall be 14". No additional allowances will be made for additional No.4 bent bars required because of reduced bar 

construction joint is used in the barrel turndown, then the spacing of the No.4 bent bars in the barrel turndown 

Spacing of No.4 bent bars shall be 18" when the barrel turndown is cast as a unit with the barrel floor. If a 

See design data for parapet width.

  SEE ROADWAY PLANS. 

  FILL VALUE IS AN AVERAGE AND INCLUDES CONCRETE PAVEMENT AND ASPHALT OVERLAY. 

W-9    6   10.0"              

W-8    6   10.0"              WING BARS.

W-7    6   10.0"              SEE PLAN VIEWS AND SECTIONS FOR PARAPET BARS, TURNDOWN BARS AND OTHER

W-6    7   10.0"              NOTE:

BAR  SIZE  SPAC

STEEL FOR WINGS

                                                                      

   X = 5'- 8.0"   T = 10'- 6.0"   U = 4'- 1.5"                         BASE COURSE                   12.4 CY

   F = 12'- 0.0"  R = 3'- 3.0"    S = 1'- 9.0"                         REINFORCING (EPOXY COATED)   4,935 LB

   W = 24'- 6.0"  P = 2'- 2.0"    Q = 8'- 2.0"                         CONCRETE                      53.9 CY

   A = 35.0 DEG   M = 1'- 6.0"    N = 5'- 0.0"                    PAY ITEMS.

   WALL THICKNESS  (TW) = 14.0"                                   FOR INFORMATION ONLY. SEE COVER SHEET FOR

WING ANGLES AND DIMENSIONS                                        QUANTITIES FOR WINGS ON ONE END 

PARAPET WIDTH = 12.0"             

                                  

    BASE COURSE                   0.6 CY

    REINFORCING (EPOXY COATED)    830 LB

    CONCRETE                     3.94 CY

QUANTITIES (PER FOOT OF BARREL) - FOR INFORMATION ONLY. SEE COVER SHEET FOR PAY ITEMS.

F-5    4          8   41'- 8.0"                          

F-4    4   12.0"  28  41'- 8.0"    W-5    4   12.0"  20  44'- 4.0"    S-4    5   12.0"  28  41'- 8.0"

F-3    5   12.0"  27  41'- 8.0"    W-4    4   12.0"  20  44'- 4.0"    S-3    5   12.0"  27  41'- 8.0"

F-2    4   12.0"  43  27'- 5.0"    W-3    7    6.0"  85   7'- 7.5"    S-2    4   12.0"  43  26'- 3.0"

F-1    8    6.0"  85  27'- 5.0"    W-2    7    6.0"  170 12'- 11.5"   S-1    8    6.0"  85  26'- 3.0"

C-1    7    6.0"  170 11'- 10.0"   W-1    5   12.0"  86  12'- 11.5"   C-2    7    6.0"  170 12'- 3.0"

BAR  SIZE  SPAC   NO   LENGTH      BAR  SIZE  SPAC   NO   LENGTH      BAR  SIZE  SPAC   NO   LENGTH

BARREL REINFORCING STEEL

    Ea = 2'- 1.5"    Eb = 4'- 2.0"

    Db = 6'- 10.0"   Fb = 7'- 3.0"

    Da = 5'- 0.0"    Fa = 5'- 0.0"

BARREL BAR DIMENSIONS

                           TOP       (TT) = 17.5"

                           SIDE      (TO) = 15.5"

BARREL SLAB THICKNESSES:   BOTTOM    (TB) = 17.0"

   24 FT.  10.5 FT. 3.2 FT.  0 DEG.    HL-93        FLARED      ONE END         2.33:1

    SPAN    RISE     FILL    SKEW      DES LOAD      WINGS      WINGS ON      WING SLOPE

REINFORCED CONCRETE BOX CULVERT DESIGN     SINGLE       SPAN           AT   STATION   416+82.90

NH-30-5(131)
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FOOTING DIMENSIONS TABLE

TF-Elev. Hc Hf

1439.00

1439.08

1439.00

1438.92

0'- 4.0"

0'- 3.0"

0'- 4.0"

0'- 5.0"

3'- 0.0"

3'- 1.0"

3'- 0.0"

POINT

NW-A

NW-B

SW-A

SW-B 2'- 11.0"

A
S

F
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Good Life. Great Journey.

DEPARTMENT OF TRANSPORTATION

SECTION B-B

3
"

T
B

OPTIONAL BAR DETAIL

|
|

4
"

T
B

No. 4 bars (typ.)

? No. 4 bent bars

1'-0"

9"

Not to Scale

PLAN VIEW

(without paved apron(s))

$

18" 18"

6
"

SECTIONAL VIEW See Sheet 1 for quantities.

$ = Per linear foot of barrel quantity.

\ = Actual quantity for ends.

NOTE:

CRUSHED ROCK BASE COURSE

3
'-

0
"

2
'-

6
"

No. 4 bars

T
T

ELEVATION OF WING

U
T

3"

2-No. 4 bars

and extend into wing as shown.

No. 4 bars in parapet.  Field bend

T
T

T
B

R
is

e

A

A

S
*

N

4
"

slightly below the level shown.

turndowns is permitted at or

the barrel and wing footing

? A construction joint through

end of wingwall.

extend other end 2'-0" past

Section 1038.  Cap one end,

to the requirements of

drainage pipe will conform

4" Perforated plastic

2'-0"

at corner (Typ.)

through wingwall

2" plastic pipe

12"

at 18" ctrs.

No. 4 bent bars

18" (Typ.)

3
'-

0
"

W-9 bars  (back face)

S-4 Bar

W-6 bars

X

W-8 bars to match W-9 bars

W-7 (back face)

18
"

(T
yp
.)

\

Not to Scale.

W-1 or W-2 bars

W-1 or W-2 bars.

size and spacing of

Dowel bars to match

S-3

S-4

F-3

NOTES

clearance of 2" between new and existing dowel bars.

Location of new dowel bars may be shifted up to 2" to maintain a minimum 

bottom slabs.

Dowel bars shall be located at centerline of walls and centerline of top and 

centers (Max.) and incorporate with the culvert extension reinforcing steel. 

{ Place 3'-0" long No. 6 dowel bars into ‡" ! x 1'-6" holes drilled at 1'-0"

 

Into Concrete Structures - Post Installed Adhesive Anchors".

All dowel bars shall be placed in accordance with Special Provision "Doweling 

 

the depth and grouted in as shown on this plan.

A.S.T.M. A615/A615M, Grade 60, shall be No. 6 bars and shall be placed at 

All dowel bars shall be epoxy coated, shall conform to the requirements of 

 

the existing concrete surfaces.

An approved bonding agent shall be used where new concrete is placed against

new concrete box culvert extension shall be roughened by mechanical means.

All faces of the existing concrete box culvert that come into contact with the

thoroughly cleaned before placing new concrete.

All existing concrete surfaces to be in contact with the new work shall be 

S-3 Bar

shown.

extend into wing as 

Bars. Field bend and 

outer two S-4 and S-3 

2-No. 5 bars. Lap with 

**

*

H
f

*
*

SECTION C-C
Not to Scale

F-2 (Typ.)

F-4

F-1 (Typ.)

S-2 (Typ.)

S-1 (Typ.)

Joint

Construction

Not to Scale

4'-9" lap splice for W-2

2'-9" lap splice for W-1

No. 4 bars at 10" ctrs. (front face)

(match W-7 bars)

and extend 2'-6" into wing.

Longitudinal bars in wall.  Field bend

***

bars. Hook onto No. 4 bars in front face.

Place two No. 4 ties with alternating W-7 

See Sheet 4 of 5 for dimensions.5"

H
c
*

*

TF-Elev.
**

#4 tie (Typ.)
***

11"

135°Hook

90°Hook

Not to Scale

TIE DETAIL

Standard hook length = 4•" for both hooks

Pin diameter = 2"

NDOT Bar Shape 113
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See Sheet 4 of 5 for Section A-A.
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Not to Scale

{ (Typ.)

CROSS SECTION AT REMOVAL LINE
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