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Site Location and Client North Bridge

City of Waterloo
Jamie Knutson, P.E.
Wayne Castle, P.E.

South Bridge

_Robinson Bird/Sanctuary ®




Project Scope: Existing Conditions
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Western Trail Alignment
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Western Trail Alignment: Foundation Design
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Eastern Trail Alignment
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Eastern Trail Alignment
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Eastern Trail Alignment: Bridge Design
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Eastern Trail Alignment: Foundation Design

ENGINEERED SOLUTIONS

C-sNTECH . 7,{”._:.__.... | {w—




Hydraulic Analysis

2D HEC-RAS Model

Assumptions:

Trapezoidal channel shape

Steady-state flow

Uniform soil type in overbanks with
D50 = 0.00087 in

Stiff clay stream bed

Contraction scour only

Limitations:
< 1 mile upstream and downstream
Bridge at Ranchero Rd. not considered




Hydraulic Analysis Results

West Altemative
Depth, Velocity Velocity  Scour Depth,
Event Upstream, t US_ fis DS ft's v, ft
2 vear 11.7 3.64 3.86 -1.17
10 year 153 4.04 433 -2.50
100 vyear 156 4.4 43 -5.37
500 year 157 478 53 -4.30
East Alternative

Depth, Upstream, Velocity US, Velocity DS, Scour Depth,
Event fi ft's fi's v, ft
2 vear 11.1 0.65 0.49 -4 68
10 year 12.2 223 1.99 -4 68
100 vear 142 44 43 -5.90
500 vear 14 4 3.96 3.88 -6.06

yo_(Qa) ()"
v, (@) (W)

Y= = Y2 - Yo = (average contraction scour depth)

*Contraction scour only



Water Surface Elevation - 100-year Flood Event, East
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Hydraulic Analysis: Eastern Alignment

100-year floodplain (Steady-
state) boundaries-East Alt.

Pink- Current condition
White - Phase 1
Blue - Phase 2




Hydraulic Analysis: Western Alignment
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Hydraulic Analysis: 2-year floodplain
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Hydraulic Analysis: 10-year floodplain
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2D Model Approach

Created using 2m DEM terrain from
USDA with streambed elevation
provided by the client and land use
data from the State of Iowa. Peak-
flows from USGS StreamStats

were used to perform steady-flow
analysis.

Reversed and lateral flows around the
Eastern Alternative during high flows



Model of Current Conditions
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Elenvation (ft)
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Project Cost: Western Trail Alternative

Detailed Cost Estimate of Trail Realignment and Bridge Design

Item Unit Unit Cost Quantity Extended Cost
Trail
Clearing and Grubbing acre $ 6,000.48 0.89 $ 5,350
Cut/Fill CY $ 5.56 2428 $ 135
Soil Compaction CY $ 0.43 539.64 $ 230
5" asphalt S5Y $ 24.93 3237.87 $ 80,500
Top soil CY $ 8.37 449.70 $ 3,775
Seeding Acre $ 914 .42 0.67 $ 610
Bridge
4" x 8" Lumber LF $ 1530 2532.00 $ 38,700
Pile Caps CY $ 786.69 31.80 $ 25,000
Steel Piles HP 10x57 VLF $ 121.47 700.00 $ 85,000
Bearings Ea. $ 1,245.00 4.00 $ 4,975
HSS54-1/2X4-1/2X5/16 Ea. $ 861.69 11.00 $ 9,475
HSS6X4X5/16 Ea. $ 1,390.74 20.00 $ 27,800
HSS8X6X5/16 Ea. $ 2,230.65 18.00 $ 40,200
HSS10X6X3/8 Ea. $ 3,057.93 4.00 $ 12,200
HSS12X6X3/8 Ea. $ 4,021.56 4.00 $ 16,100
W8x10 LF $ 63.57 650.00 $ 41,300
W10x12 LF $ 70.44 132.00 $ 9,300
Trail $ 91,000
Bridge $ 310,000
Cont — 10% $ 40,100
Admin & Engineering -- 20% 5 80,200
Total $ 521,500




Project Cost: Eastern Trail Alternative

Detailed Cost Estimate of Trail Realignment and Bridge Design

Item Unit Unit Cost Quantity Extended Cost
Trail
Clearing and Grubbing acre $ 6,00048 0.85 $ 5,125
cut/fill CY $ 5.56 185.26 $ 1,025
Soil Compaction CY $ 0.43 516.27 $ 220
5" asphalt SY $ 2493 3097.60 $ 77,000
Top soil CY $ 8.37 430.22 $ 3,600
Seeding Acre $ 914 .42 0.64 $ 585
Bridge
Link Truss Pedestrian Bridge Ea. $ 60,000.00 1.00 3 60,000
Pre-cast abutments and foundation Ea. $ 17,500.00 2.00 3 35,000
Trail $ 88,000
Bridge $ 95,000
Cont -- 10% $ 8,800
Admin & Engineering - 20% 5 17,600
Total $ 209,500




Project Cost: Removal of Railroad Embankments

Detailed Cost Estimate for Removal of Railroad Embankments

Item Unit Unit Cost Quantity Extended Cost
Embankment 1 Removal CY $ 556 528535 % 29.400
Embankment 2 Removal CY $ 556 55602 $ 30,900

Removal of Embankments $ 60,500
Cont -- 10% $ 6,050
Admin & Engincering -- 20% $ 12,100

$ 78,500

Total



7 —
: S =
I= K E 5
O m m
m -
< s 8 &
< : : 2
— E E
m o
~
=
QL
%)
: A
) -
o)
o
/)]
A
o
O
M ®) m
-
»%%//N/M%/ m MS]]A.A.SM
NAY/
//M,m_,
g S 3
I
S oY m
\
2 > m
QO S e
= z W
5 =
o0 E m
— M~V WV oen o
A = WO.O.O.O.O.O.
'
)
n Eel L&
m S 32 855 8
: Mm HM@mm
wn n : EfmT
O g g L E
W .l.m g_mn..l..lhe
.mm .womtm
2 5|22583228
DE@HREPCW




_ i S -
X = ) R ~ /r P o |M
d < .../J/ rk
__ 0 VS A
o -_..._ -rr||. .
[ ._J _a./ ﬂr.hl.HWIJI .)_H_J .ﬂ&nlf” 0 B
.. \ ] -(l.”_ 13"
Hrw | q.fr/ 1 _fu.
AR S 7 lﬂiﬂilmﬁ
Wx_ \ Muw.\ by iriﬁ_ﬁuﬁﬂ.iﬂ.ﬂiﬁﬂﬂﬁv

RS s
nuuﬁ{um y

9210 Y1
SIEH Mo 0
f q@

Conclusion & Questions



	Cedar Prairie Trail Bridge Replacement
	Slide Number 2
	Agenda
	Site Location and Client
	Project Scope: Existing Conditions
	Project Scope: Client Goals
	Western Trail Alignment
	Western Trail Alignment
	Western Trail Alignment: Bridge Design
	Western Trail Alignment: Foundation Design
	Eastern Trail Alignment
	Eastern Trail Alignment
	Eastern Trail Alignment: Bridge Design
	Eastern Trail Alignment: Foundation  Design
	Hydraulic Analysis 
	Hydraulic Analysis Results
	Slide Number 17
	Slide Number 18
	Hydraulic Analysis: Eastern Alignment
	Hydraulic Analysis: Western Alignment
	Hydraulic Analysis: 2-year floodplain
	Hydraulic Analysis: 10-year floodplain
	2D Model Approach
	Model of Current Conditions
	Western Bridge Model
	Project Cost: Western Trail Alternative
	Project Cost: Eastern Trail Alternative
	Project Cost: Removal of Railroad Embankments 
	Recommended Design
	Slide Number 30

