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Mountain View County BF 2181 Design Report

1 Introduction

Roseke Engineering has been commissioned by Mountain View County to design a replacement structure
for this site.

Bridge File No. 2181
Stream Lonepine Creek
Road Twp Rd 332
Nearest Town Olds

Legal Land Location SW 13-33-29-W4
NTS map 82P/13
Latitude 51°49’ 26” N
Longitude 113°59' 47" W

This report summarizes the design for the replacement culverts and presents the design drawings as well
as an updated estimate.

2 Summary of Recommendations

2.1  Existing Structure

The existing structure is a single span, 6.1 m type PG girder bridge on a treated timber substructure, built
in 1957. The clear roadway is 6.4 m. It is nearing the end of its service life and has been prioritized for
replacement.

2.2 Replacement Structure

The replacement structure is a double (2) 2700 mm diameter Corrugated Steel Pipe structure with an
invert length of 29 m, on a 20° RHF skew. It would be installed 3.6 m to the west of the existing bridge
structure centerline to better align with the watercourse.

It has a wall thickness of 2.8 mm and a galvanized coating of 610 g/m?.
The existing bridge will be removed and disposed of.

3 Environmental and Regulatory

Lonepine Creek at this location is considered a mapped class D (non-fish bearing) stream. As such, the
specifications of a Qualified Aquatic Environmental Specialist (QAES) are not required.

It is also unlikely that the Department of Fisheries and Oceans (DFO) will require a permit application.
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The new Fisheries Act allows proponents to construct works along a watercourse, including fish bearing
watercourses, as long as there is no “significant harm to a fishery.” From our experience, DFO are not
likely to be interested in seeing the plans for this project.

4 Hydrology Summary

Detailed hydrology was presented in the Preliminary Engineering Report dated October 2014 prepared
by Roseke Engineering. Please refer to that report for a detailed review.

In summary, several methods were used to estimate the design flow and a value of 16.7 m3/s was chosen.
5 Hydraulics Summary

Detailed hydraulics were also presented in the Preliminary Engineering Report dated October 2014
prepared by Roseke Engineering.

The following table summarizes the channel hydraulics from which the design is based:

Design Discharge 16.7 m3/s
Design Tailwater Depth 1.8m
Velocity 0.8 m/s

The following table summarizes the hydraulic response of the proposed culverts:

Design Discharge 16.7 m3/s
Upstream Invert Elevation 980.567 m
HW Elevation 983.19m
Downstream Invert Elevation 980.535m
TW Elevation 983.13 m
Head Loss 0.06 m
Freeboard 0.077 m
Inlet Velocity 1.51 m/s
Outlet Velocity 1.52 m/s

Details of the hydraulic response is included in appendix B.
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6 Miscellaneous Design Details

Miscellaneous design details of the proposed culverts that were not previously described above or in the
preliminary engineering report are outlined below. These details can be found in the design drawings.

e This structure was designed to Alberta Transportation standards.

e Structural design meets the Canadian Highway Bridge Design Code.

e On the upstream end of the crossing, the channel makes a sharp bend (about 900) before
entering the existing bridge. To handle this unique channel geometry, the northwest berm has
been removed and riprap will be placed along the road sideslope, or as required to create a non-
erosive environment at the upstream culvert end.

e Also at the upstream end, a non-bridge sized culvert should be installed in the northeast berm to
ensure the ditch water from the northeast is safely accommodated.

e The culvert is in a minimum cover situation. It has 0.7 m of cover over the pipes plus gravel
surfacing material. As a result of this, a 7.5:1 sideslope was required over the culverts to ensure
the top of the culverts do not protrude into the clear zone (4.5 m).

7 Road Design

This local road would inherit the classification of RCU-208G-090. As per Mountain View County road
standards, the road width has been designed for an 8.5 m top and 4:1 sideslopes, but the sideslopes were
required to be flatter due to the minimum cover situation.

The installation of the culverts requires an additional 0.06 ha of land on both sides of the road, for a total
of 0.12 ha.

8 Traffic Accommodation
There are several options for a detour during construction.

e Utilizing the local road system to the north. This would detour local traffic on the next grid road.
All of the road allowances have been developed to the north of this site and the detour length
would be 5 miles.

e Utilizing the local roads to the south. This would involve a partial detour route on Highway 27
(paved). Alberta Transportation would require notice and approval.

e Constructing an on-site detour road would be the costliest option but provide the highest service
level. It could utilize a non-bridge size temporary culvert. Because of the site geometrics the
detour road would likely be placed on the south side of the site.

We recommend the first option — detouring traffic on local roads to the north.
9 Utilities

There are two utilities within the active job site:
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e A telus line is located in the south ditch. The Contractor should be responsible for contacting
Telus to relocate the line away from the active job site.

e A Fortis power line is located 10 m north of the road centerline. It also crosses the road about
30 m to the west of the bridge. This line may not cause any interference with construction
operations, but the Contractor will need to be careful when working on the north side of the site
to ensure the power line is not impacted.

10 Cost Estimate

A type C cost estimate has been prepared with this design report. The estimated cost of this structure,
including 10% contingencies, is $220,000.

11 Conclusion

The 2 — 2700 mm diameter CSP’s with an invert length of 29 m meet all of the requirements for this
project. Drawings are included in Appendix A. Preparation of tender documents will commence upon
approval of the design details presented herein.

Bernie Roseke, P.Eng., PMP
Roseke Engineering Ltd.
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ASSEMBLY

CSP SECTIONS SHALL BE POSITIONED SO THAT THE ENDS ARE IN CLOSE CONTACT. COUPLERS
SHALL BE WELL FITTED AND EVENLY TIGHTENED ALL AROUND THE PIPE. WHERE REQUIRED
JOINTS SHALL BE SEALED USING APPROVED MATERIAL SUPPLIED BY THE CONTRACTOR.

SPCSP SHALL BE ASSEMBLED AS SHOWN ON THE ASSEMBLY DRAWINGS AND AS OUTLINED
BELOW :

A) ASSEMBLY, LOOSE BOLTING AND RING CLOSURE SHALL PROGRESS FROM ONE END WITH
EACH RING CHECKED AND ADJUSTED TO DESIGN GEOMETRY WITH FULLY NESTED PLATES
IMMEDIATELY UPON CLOSURE OF INDIVIDUAL RINGS. WHERE TEMPORARY SUPPORTS OR
TIE CABLES ARE USED,ADEQUATE MEANS SHALL BE TAKEN TO DISTRIBUTE LOADS
ALONG THE PIPE WALL,TO PREVENT LOCAL DISTORTION AND MAINTAIN DESIGN SHAFE.
ALL BOLTED SEAMS SHALL BE PROPERLY LAPPED AND PLATES SHALL BE IN
CONTACT FOR THE FULL WIDTH AND LENGTH OF THE LAP. THE BOLTS IN THE
VALLEY OF EACH LONGITUDINAL SEAM SHALL BE NEAREST TO THE VISIBLE EDGE
OF THE PLATE.

C) THE VERTICAL AXIS SHALL BE UPRIGHT AND THE LONGITUDINAL SEAMS SHALL BE
STRAIGHT. ROTATION OF THE PIPE AND/OR SPIRALING OF THE LONGITUDINAL SEAMS
SHALL NOT BE PERMITTED.

BOLTS SHALL BE TORQUED TO AND MAINTAINED AT NOT LESS THAN 200 N.m. AND NOT
MORE THAT 340 N.m.

DISTORTION OF BOLT HOLES CAUSED BY OVER-TORQUING, OR POOR ASSEMBLY METHODS
WILL NOT BE PERMITTED. WHERE ADDITIONAL HOLES ARE REQUIRED, THEY SHALL BE
DRILLED. EXTRA HOLES AND MINOR SURFACE DAMAGE SHALL RECEIVE 2 BRUSH APPLIED
COATS OF ZINC RICH PAINT.

BOLTS ON PEDESTRIAN OR STOCK UNDERPASSES SHALL BE INSTALLED WITH THE
BOLT HEADS INSIDE THE STRUCTURE.

USE SOFT SLINGS AND HANDLE WITH CARE TO AVOID SCRATCHING, BRUISING, AND

DISTORTION OF THE PIPE. DEFORMATION DURING CONSTRUCTION SHALL NOT EXCEED A 2%
UPWARD OR DOWNWARD DEFLECTION FROM THE DESIGN RISE. IF STRUTS OR CABLES ARE
USED TO MAINTAIN THE PIPE'S SHAPE,THEY SHALL BE REMOVED BEFORE THEY RESTRICT
DOWNWARD MOVEMENT OF THE CROWN.

BACKFILL

D

E

F

BACKFILL SHALL CONSIST OF APPROVED GRANULAR MATERIAL. NON-ORGANIC CLAY SHALL BE

USED FOR THE CLAY SEALS AT EACH END OF THE PIPE. BACKFILL MATERIAL SHALL BE
PLACED AND COMPACTED IN AN UNFROZEN CONDITION, MEET THE SPECIFIED GRADATION, CONTAIN
NO ROCKS EXCEEDING 80 mm IN DIAMETER,AND SHALL BE FREE OF LARGE OR

FROZEN LUMPS, WOOD, OR OTHER UNSUITABLE MATERIAL. BACKFILLING IS NOT ALLOWED ON
FROZEN SUBSTRATE OR WHEN AIR TEMPERATURE IS BELOW 0°C.

PRE-APPROVED GRANULAR MATERIAL SHALL MEET THE FOLLOWING GRADATION SPECIFICATIONS :

MINIMUM FABRIC LAP TO BE 1000 mm

NON-WOVEN GEOQTEXTILE FILTER FABRIC

SPECIFICATIONS AND PHYSICAL PROPERTIES

CLASS IM,1,2 | CLASS 3
GRAB STRENGTH 650 N 875 N
ELONGATION (FAILURE) 50% 50%
PUNCTURE STRENGTH 275 N 550 N
BURST STRENGTH 2.1 MPa 2.7 MPa
TRAPEZOIDAL TEAR 250 N 350 N

MINIMUM FABRIC LAP TO BE 300 mm

A GRAVEL MATERIAL CRUSHED AGGREGATE MATERIAL
DESIGNATION 6, CLASS 80 DESIGNATION 2, CLASS 40
um SIEVE SIZE| % BY WEIGHT PASSING| |um SIEVE SIZE|% BY WEIGHT PASSING
\ 80 000 100% 40 000 100%
NON-WOVEN GEOTEXTILE FILTER 50 000 55 - 100 25 000 70 - 94
FABRIC (TYP BOTH ENDS) 25 000 38 -100 16 000 55 -85
16 000 32 - 85 10 000 44 - 74
5 000 20 - 65 5 000 32 - 62
315 6 - 30 | 250 17 - 43
80 2-10 630 12 - 34
315 8- 26
160 5-18
g | = =
% FRACTURES BY
" VEET THE FOLLOWING REGUIREMENTS, PLASTIGITY INDEX NF-8 WEIGHT (2 FACES) ol
WOVEN GEOTEXTILE FILTER FABRIC e N/A e i
SPECIFICATIONS AND PHYSICAL PROPERTIES PERCENT MAXIMUM 50
GRAB STRENGTH 1275 N HEAVY ROCK RIPRAP
ELONGATION (FAILURE) 15% « HEAVY ROCK RIPRAP SHALL COVER THE AREA SHOWN AND SHALL BE PLACED TO THE
PUNCTURE STRENGTH 275 N FOLLOWING MINIMUM THICKNESS :
BURST STRENGTH 3.6 MPa [classoF RocK [ im [ 1 [ 2 | 3
TRAPEZOIDAL TEAR 475 N [ THICKNESS (mm) | 300 | 450 [ 800 | 1100 |

* REFER TO THE CURRENT VERSION OF B354 SECTION I0 "HEAVY ROCK RIPRAP" OF THE
SPECIFICATIONS FOR BRIDGE CONSTRUCTION FOR ADDITIONAL INFORMATION.

* PLACE NON-WOVEN GEOTEXTILE FILTER FABRIC UNDER ALL HEAVY ROCK RIPRAP,
UNDERPASSES

* GRAVEL MATERIAL "DESIGNATION 6, CLASS 80", SHALL BE PLACED TO A THICKNESS OF
200 mm ON THE APPROACHES FROM THE PIPE TO THE EDGE OF RIGHT OF WAY.DO NOT

SE HEAVY ROCK RIPRAP UNLESS SPECIFIED.

* CONCRETE FLOOR WITH ROUGH TEXTURED SURFACE OR COMPACTED GRANULAR FLOOR SHALL
BE PLACED TO A DEPTH OF 150 mm AT THE INVERT. ACP FLOORS MAY BE CONSIDERED FOR
PEDESTRIAN OR VEHICLE UNDERPASSES.

* CLAY SEALS ARE NOT REQUIRED FOR UNDERPASSES.

+ LOCATE AND SLOPE UNDERPASSES TO PROVIDE POSITIVE DRAINAGE AND TO PREVENT PONDING
OF WATER.

=NOTE

PRE-SHAPE BED IF PIPE IS
HORIZONTALLY ELLIPSED OR IF
DIAMETER EXCEEDS 3000 mm

N
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Appendix B

Hydraulics



Typical Channel

B
h
I
S

Elev

15
0.0011
981.32

Single Culvert

Shape R
Rise 2.7
Span 2.7
Length 29
Burial 0.79
Ltrans 4‘8

Prep Culvert Data

Bridge

B 8
m 0.01
w 8

Prep Bridge Data
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Appendix C

Cost Estimate
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Appendix D

Photos



Looking west.

Looking east.

Looking south
(downstream).




Looking north
(upstream).

Looking west
(upstream).

Looking south
(downstream).






