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Problem Statement

The Kenbrook Bridge Team seeks to address Kenbrook Bible

< Ke n b ro o k Camp’s need for a fully serviceable maintenance access struc-

ture over a small stream to connect their main office location to

| B ri d g e P rOj e Ct their northwestern cabins for general use and in case of emer-

gencies. The existing bridge in this location is insufficient to

support heavy equipment, such as a tractor, that may be used by

the camp maintenance staff, so the team has designed a con-

Bridee Site
Logan Horst and Noah Thrush crete box culvert capable of supporting such loads.

Structure Sizing Construction Schedule

Key dimensions of the culvert that have been set by the engineering

Design Criteria

The team had several design criteria to consider in developing a design process include: Place sandbag dam and piping for

solution for Kenbrook. . . .
stream diversion and excavation

e Span Length: 15 feet, to allow sufficient hydraulic opening and avoid
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(particularly K gb " < ¢ . 3 7 % (J\ | e Height: about 6 feet, so that foundations are below the frost line
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tractor) ) A=) ' NG
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e Site accessibility N M \ .
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: w - e Bottom Slab and Wall Thicknesses: 8 inches, to provide sufficient ca- T revbetos
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- e : pacity and cover for the reinforcement

e Wing Wall Length: 2 feet, to support finished grading that mirrors

the original site condition | Eé
Pour concrete starting with the o a
Structure Type Selection bog%m, Sﬁb’ th?gltgf V:aus’l ) | % |
- - and finishing wi e top sla
Concrete box culverts provide capacity for heavy loads and Reinforcement Design o o
sutficient hydraulic opening for small streams. The concrete The AASHTO LRFD Bridge Design Specifications were used in deter-
construction is economical with very little maintenance re- mining the structural capacity of the bridge. Structural analysis soft- —
quired over the life of the bridge. ware helped the design team identify critical cross sections for analy-
sis so that reinforcement could be sized. To simplify construction, #4 ) —
, , , Allow concrete to cure, seal con-
reinforcing bars are used throughout, so the design team needed to , ,
, , , , crete, finish final excavations
determine bar spacing and element thicknesses to meet capacity re-
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I Disclaimer

The work presented in this document has been provided solely for educational
and edification purposes. All materials are composed by students of Messiah
University and are not certified by any means. They do not constitute
professional consultation and require the examination and evaluation by a
certified engineer through any product development process. The contents
documented are the produced work by the student design team but do not
necessarily represent the as-built or as-assembled state of a complete and
tested design; faculty, staff, and other professionals involved in our program
may have augmented the student engineering work during implementation,
which may not be recorded within this document.

Messiah University, the Collaboratory, nor any party related to the composition
of this document, shall be liable for any indirect, incidental, special,
consequential, or punitive damages, or any loss of profits or revenues, whether
incurred directly or indirectly, or other intangible losses, resulting from your
access to or use of the provided material; any content obtained from the
provided material, or alteration of its content.
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