Steven L. Beshear Frankfort, Kentucky 40622 Michael W. Hancock, P.E.
Governor www.transportation.ky.gov/ Secretary

MEMORANDUM

To: Allen Myers, P.E., Division of Materials
Nancy Albright, P.E., Division of Maintenance
Steven D. Criswell, P.E., Division of Construction
Directors

ATTN: Wesley Glass, P.E., Division of Materials
Nasby Stroop, P.E., Division of Construction

FROM: Lizabeth Likins, E.1.T., Division of Construction M
DATE: August 27", 2012
SUBJECT: Kentucky Table 1, Precast Box Culvert Steel Requirements

In order to expedite the approval of precast box culvert designs and guarantee the
quality design equivalent to a KYHL-93 cast-in-place culvert design, Kentucky Table 1
may be used. The table provides the minimum required steel area for each designated
location in precast box culverts. Fabrication may begin on designs meeting the
requirements of Kentucky Table 1 without approved shop drawings at the risk and
expense of the fabricator.

For box culverts with fill heights between the values listed in the table, the more
conservative steel values from either above or below the specified fill height will govern.
This is not an exhaustive listing of box culvert sizes or fill heights. For fill heights
exceeding Kentucky Table 1 and/or design load requirements other than KYHL-93, a
design stamped by a Professional Engineer, licensed in the Commonwealth of Kentucky,
or a design verified by the inputs of FHWA BOXCAR version 3.1 will be required. The
default design values are listed in the attachment.

Equivalent steel areas are in units of square inches per foot of length. Lengths and
spacing of reinforcements listed are in units of inches. The fabricator is required to
advise the Division of Materials prior to initiation of fabrication. The following KY Table
1 will replace all previous versions of KY Table 3 and addendums.

Attachments

Kentudkiy™

An qual Opportunity Employer M/F/D



BOXCAR Version 3.1 -

[(A37] rTap Slab Inside [A45:
i Top Zlab Inside {AS2) h1 _3.{
"
e ' N\
Sidewali 16 it
Clutzide
BEN L Sidewall Inside [454)
= | i
~54 k- Concrete Cover Oyer Beinforeement 9
15in.
= =
“u ]
\\ Bin
. ok ¥
L‘.ﬂ.-’:‘;ﬁ I‘ i
28] Bin Loy siabinside (252 Y -

<Ll> is Splice Length

(AS7) is Top Slab Outside

(AS8) is Bottom Slab Outside

See Box Culvert Design Summary Sheet for transverse and
distribution reinforcement, as required.

For sidewall thicknesses of 6 in. and above, extend AS2 and AS3
a min. of 4 in. beyond the inside face of the sidewall.
For thicknesses less than 6 in., extend AS2 and AS3 at least to
within 1-1/2 in. of the outside face of the sidewall.

* % % %

*

Notes:
1) Other reinforcement schemes that provide the required

reinforcement areas at all locations identified in the

program output are acceptable.
2) Longitudinal reinforcement is not shown for clarity, see AASHTO
M259 for longitudinal reinforcement and for additional

requirements.



KY Table 1
Precast Culvert KYHL-93 Design Table

Design
Earth Asl As2 As3 Asd As7 As8 As5 As6
Cover, ft

3x2x4

35 0.212 0.309 0.096
*top slab 7", bottom slab 6"

Design
Earth Asl As2 As3 As4d As7 As8 As5 Asb6
Cover, ft

0<2*

3x3x4

35 0.154
*top slab 7", bottom slab 6"

Design
Earth Asl As2 As3 As4 As7 As8 As5 Asb6
Cover, ft

4x2x5

*top slab 7.5", bottom slab 6"

Developed with BoxCar 3.1
Likins, Aug 2012 1/14



KY Table 1
Precast Culvert KYHL-93 Design Table

Design
Earth Asl As2 As3 As4 As7 As8 As5 Asb
Cover, ft

0<2* 0.18 0.705 0.199 0.12 0.18 0.144 0.18 0.18

4x3x5

35 0.263
*top slab 7.5", bottom slab 6"

Design
Earth Asl As2 As3 As4 As7 As8 As5 Asb
Cover, ft

0<2* 0.18 0.745 0.22 0.12 0.18 0.144

4x4x5

*top slab 7.5", bottom slab 6"

Design
Earth Asl As2 As3 As4 As7 As8 AsS5 Asb
Cover, ft

0<2*

5x3x6

*top slab 8", bottom slab 7"

Developed with BoxCar 3.1
Likins, Aug 2012 2/14



Design
Earth
Cover, ft

Asl

As2

KY Table 1

Precast Culvert KYHL-93 Design Table

As3

As4

As7

As8

AsbH

As6

5x4x6

0<2*

35

*top slab 8", bottom slab 7"

Design
Earth Asl As2 As3 As4 As7 As8 Asb5 As6
Cover, ft
0<2%* 0.192 0.818 - 0.254 0.144 0.586 0.168 0.192 0.192
0 0.192 0.818 0.254 0.144 0.586 0.168 0.192 0.192

*top slab 8", bottom slab 7"

Design

Earth Asl As2 As3 As4 As7 As8 As5 As6

Cover, ft
0<2*

*top slab 8"

Developed with BoxCar 3.1
Likins, Aug 2012 3/14



KY Table 1
Precast Culvert KYHL-93 Design Table

Design
Earth Asl As2 As3 As4 As7 As8 As5 Asb
Cover, ft

2*

6x4x7

35
*top slab 8"

Design
Earth Asl As2 As3 Asd As7 As8 As5 Asb
Cover, ft

0<2*

6x5x7

*top slab 8"

Design
Earth Asl As2 As3 Asd As7 As8 As5 Asb
Cover, ft

*top slab 8"

Developed with BoxCar 3.1
Likins, Aug 2012 4/14



KY Table 1
Precast Culvert KYHL-93 Design Table

Design
Earth Asl As2 As3 As4 As7 As8 Asb5 As6
Cover, ft

7x4x8

Design
Earth Asl As2 As3 As4d As7 As8 As5 As6
Cover, ft

7x5x8

Design
Earth Asl As2 As3 As4d As7 As8 Asb Asb
Cover, ft

0<2
ngmﬁ;

Developed with BoxCar 3.1
Likins, Aug 2012 5/14



KY Table 1
Precast Culvert KYHL-93 Design Table

Design
Earth Asl As2 As3 Asd As7 As8 As5 Asb

Cover, ft

7x7x8

Design
Earth Asl As2 As3 Asd As7 As8 As5 As6

Cover, ft

8x4x8

Design
Earth Asl As2 As3 Asd As7 As8 As5 As6
Cover, ft

0<2

8x5x8

Developed with BoxCar 3.1

Likins, Aug 2012 6/14



KY Table 1
Precast Culvert KYHL-93 Design Table

Design
Earth Asl As2 As3 As4 As7 As8 As5 As6
Cover, ft

8x6x8

Design
Earth Asl As2 As3 As4 As7 As8 As5 As6
Cover, ft

0<2

8x7x8

Design
Earth Asl As2 As3 Asd As7 As8 As5 As6
Cover, ft

8x8x8

Developed with BoxCar 3.1
Likins, Aug 2012 7/14



KY Table 1
Precast Culvert KYHL-93 Design Table

Design
Earth Asl As2 As3 As4 As7 As8 AsS Asb
Cover, ft

9x5x9

Design
Earth Asl As2 As3 As4 As7 As8 As5 Asb

Cover, ft

9x6x9

Design
Earth Asl As2 As3 As4 As7 As8 As5 Asb

Cover, ft

9x7x9

Developed with BoxCar 3.1

Likins, Aug 2012 8/14



KY Table 1
Precast Culvert KYHL-93 Design Table

Design
Earth Asl As2 As3 Asd As7 As8 AsS5 As6
Cover, ft

9x8x9

Design
Earth Asl As2 As3 As4 As7 As8 As5 As6
Cover, ft

0<2

9x9x9

Design
Earth Asl As2 As3 As4 As7 As8 As5 As6
Cover, ft

10x5x10

Developed with BoxCar 3.1
Likins, Aug 2012 9/14



KY Table 1
Precast Culvert KYHL-93 Design Table

Design
Earth Asl As2 As3 As4 As7 As8 As5 As6
Cover, ft

10x6x10

35

Design
Earth Asl As2 As3 Asd As7 As8 As5 As6
Cover, ft

10x7x10

Design

Earth Asl As2 As3 As4 As7 As8 As5 As6

Cover, ft
0<2

10x8x10

Developed with BoxCar 3.1
Likins, Aug 2012 10/14



KY Table 1
Precast Culvert KYHL-93 Design Table

Design

Earth Asl As2 As3 As4 As7 As8 As5 Asb6

Cover, ft
0<2

10x9x10

Design
Earth Asl As2 As3 As4 As7 As8 As5 As6
Cover, ft

0<2 0.444 0.24 0.24 0.24 0.24

3-5 0.24 0.465 0.433 0.24 0.24 0.24

10x10x10

25 0.528 0.999 1.036 0.24 0.24 0.24

Design
Earth Asl As2 As3 As4 As7 As8 As5 Asb
Cover, ft

11x4x11

Developed with BoxCar 3.1
Likins, Aug 2012 11/14



KY Table 1
Precast Culvert KYHL-93 Design Table

Design
Earth Asl As2 As3 As4 As7 As8 As5 Asb
Cover, ft

11x6x11

35

Design
Earth Asl As2 As3 Asd As7 As8 As5 As6
Cover, ft

11x8x11

35

Design
Earth Asl As2 As3 As4 As7 As8 As5 Asb
Cover, ft

0<2

11x10x11

Developed with BoxCar 3.1
Likins, Aug 2012 12/14



KY Table 1
Precast Culvert KYHL-93 Design Table

Design

Earth Asl As2 As3 As4 As7 As8 As5 Asb

Cover, ft
0<2

15 0.381 0.688 0.728 0.264 0.264 0.264

11x11x11

Design
Earth Asl As2 As3 As4 As7 As8 As5 As6
Cover, ft

0<2

12x4x12

Design
Earth Asl As2 As3 As4 As7 As8 AsS5 Asb6
Cover, ft

12x6x12

Developed with BoxCar 3.1
Likins, Aug 2012 : 13/14



KY Table 1
Precast Culvert KYHL-93 Design Table

Design
Earth Asl As2 As3 As4 As7 As8 As5 As6
Cover, ft

0<2

12x8x12

35

Design
Earth Asl As2 As3 Asd As7 As8 As5 As6
Cover, ft

0<2

12x10x12

35
Design
Earth Asl As2 As3 As4 As7 As8 As5 As6
Cover, ft

0<2 0.288 0.557 0.472 0.288 0.288 0.288 0.288

12x12x12

Developed with BoxCar 3.1
Likins, Aug 2012 14/14
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