BSDMS Summary Report

72 Minnesota River at CR 14 near Lac qui Parle, MN

Site Location:

Site ID: 72
Site Name: M nnesota River at CR 14 near Lac qui Parle, M
County: Chi ppewa
Nearest City: Lac qui Parle Cont act :
Davi d Miel | er
State: VN U. S. Geol ogical Survey
9818 Bl uegrass Par kway
Latit ude: 445935 Louisville, KY 40299
Longi t ude: 0955003
USGS Station I D
Rout e Nunber: 14
Rout e d ass: County Publ i cati on:
Mueller, D.S., and Hitchcock,
Servi ce Level: Mai nl i ne H A., 1998, Scour neasurenents at
contracted hi ghway crossings in
Route Direction: NA M nnesota, 1997: ASCE, Water
Resour ces Engi neering ' 98,
H ghway Ml e Point: Menphi's, TN, p. 210-215.
St r eam Nane: M nnesota Ri ver
River Mle:

Site Description:

CR 14 over Mnnesota River is located in a rural area. Satellite images show four
oxbow | akes in the vicinity of the bridge, however, the current channel is
relatively straight having a sinuosity of 1.07. The flood plane to the left is wide
as indicated by the oxbow | akes. The highway on the |left floodplain is overtopped
at the 25-year flood (17,500 cfs). The approach fromthe right is much steeper with
a nuch narrower flood plain. The floodplains are primarily forest and with some
pasture.

In 1994 a relief bridge in the left approach was apparently renoved and the main
channel bridge w dened.

Elevation Reference

Dat um VSL
MsL (ft):
Description of Reference El evation:

Al'l elevations and stages are referenced to nean sea | evel, based on the el evation
of the finished bridge deck, take fromthe plans dated 5-4-1990.

Friday, June 21, 2002 Page 1 of 10
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72 Minnesota River at CR 14 near Lac qui Parle, MN

Stream Data

Dr ai nage Area 4100 Fl oodpl ai n Wdth: Wde

(sq m):

Sl ope in Nat ural Levees: Unknown

Vicinity(ft/ft):

Fl ow | npact: Strai ght Appar ent | nci si on: None

Channel Evol ution Unknown Channel Boundary: Alluvial

Arnori ng: Unknown Banks Tree Cover: Medium

Debris Frequency: Unknown Si nuosi ty: Si nuous

Debris Effect: Bot h Br ai di ng: None

Stream Si ze: Medi um Anabr anchi ng: None

FI ow Habi t: Per enni al Bars: Nar r ow

Bed Material: Unknown Stream Wdt h Equi wi dt h
Variability:

Val l ey Setting: Low

Roughness Data

Manni ng's n Val ues

Left Overbank Channel Ri ght Over bank
Hi gh:
Typi cal 0.11 0.03 0. 085
Low:
Bed Material
Measur ement DO5 D84 D50 D16 ]
Nunber Yr M Dy Sampler (mm) (mm) (mm) (mm) SP Shape Cohesion
1 BM 54 2.8 1.4 0.48 0.09 2.65 Non- Cohesi ve
2 BM 54 14 12 0.6 0.17 2.65 Non- Cohesi ve

Bed Material Comments
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72 Minnesota River at CR 14 near Lac qui Parle, MN

Measur enent No: 1

The bed material sanple was collected fromthe upstream bridge face during | ow
flow The nmaterial appears to be medium sand mixed with sone small shells and has
the followi ng grain size distribution:

Size (M) 16 8 4 2 1 .5 .25 .125 .062 .016 .004

. 002

% < than 100 67.4 64.8 61.1 56.7 45.4 20.8 13.1 7.9 3.3 2.4 1.9

There were no lithologic logs on the bridge plans in which to conpare the sanpl es.
Measurenent No: 2

The bed material sanple was collected fromthe downstream bridge face during | ow
flow The material appears to consist nostly of mediumto course sand nixed with
sone small shells and has the follow ng grain size distribution:

Size (nM) 8 4 2 1 .5 . 25 .125 .062 .016 .004

. 002

% < than 100 97.1 91.5 76.7 51.9 23.4 18.2 13.2 5.9 4.8 4.3

There were no lithologic logs on the bridge plans in which to conpare the sanpl es.

Bridge Data

Structure No: 6611
Length(ft): 189.8
Wdth(ft): 39.3

Number of Spans: 3

Vertical Configuration: Sloping
Low Chord Elev (ft): 935.6
Upper Chord Elev (ft): 937. 43
Overtopping Elev (ft): 933.9
Skew (degrees): 0

Gui de Banks: None
Waterway C assification: Min
Year Built: 1994

Avg Daily Traffic: 635

Pl ans on File: Yes

Parall el Bridges No

Upst ream Downstream N A

Conti nuous Abutnent: No
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72 Minnesota River at CR 14 near Lac qui Parle, MN

Di st ance Between Centerlines:

Di st ance Between Pier Faces:

Bri dge Description:

The bridge was originally designed and constructed in the nmd 1940s. The
original bridge had two twi n-colum piers |located at the toe of the bank

sl opes. The colunms were hexagonal shaped, giving thema sharp upstream and
downstream nose. The foundati ons were poured footings with untreated tinber
pil es beneath the footings. The abutnents had 45-degree wing walls both
upstream and downstream In the early 1990s, the bridge was wi dened. To
accommodat e the w der roadway a 20-inch round concrete-filled steel pile was
pl aced upstream and downstream of each of the existing columms. The
upstream |l eft colum was reenforced with 6-inches of reenforced concrete
fromits base up to a | evel determined by the contractor in the field. The
aburments were wi dened and reinforced and new wing walls constructed. The
spill slopes at the abutments were graded to 2:1 on the left and 3.4 to 1 on
the right. The spill slopes were protected with grout to the waters edge at
the tine of construction, then large riprap was placed on the sl ope bel ow
the waterline.

Abutment Data

Left Station: 0
Ri ght Station: 185
Left Skew (deg): O
Ri ght Skew (deg) O

Left Abutnent Length (ft): 38.3
Ri ght Abutnent Length (ft) 38.3
Left Abutnment to Channel Bank (ft): 0

Ri ght Abutnent to Channel Bank (ft): O

Left Abutnent Protection:

Ri ght Abutnent Protection
Contracted Openi ng Type: O her
Enbankment Skew (deg): 0

Enbanknment Slope (ft/ft): 2

Abut ment Sl ope (ft/ft) 2
W ngwal | s: Yes
W ngwal | Angle (deg): 45
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72 Minnesota River at CR 14 near Lac qui Parle, MN

Pier Data
Bri dge Pile

Pier ID station(ft) Aignment Hi ghway Station PierType # O Piles Spacing(ft)

la 134 0 G oup 2 35.7

1b 134 0 G oup 2 25

2a 49 0 G oup 2 35.7

2b 49 0 G oup 2 25

Pi er

Pier ID Wdth(ft) Pier Shape Shape Factor Length(ft) Protection Foundation

la 1.7 Round None Unknown

1b 3 Shar p 5.8 None Piles

2a 1.7 Round None Unknown

2b 4 Shar p 5.8 None Piles

Top Bott om Foot or Pile Pile Tip
Pier ID Elevation(ft) Elevation(ft) Cap Wdth(ft) Cap Shape FElevation(ft)

la Unknown

1b 915.51 913.01 7.5 Squar e

2a Unknown

2b 915. 03 912. 53 7.5 Squar e

Pi er Description

Pier 1D la

The bridge was originally designed and constructed in the md 1940s. The
original bridge had two twi n-colum piers |located at the toe of the bank

sl opes. The col ums were hexagonal shaped, giving thema sharp upstream and
downstream nose. The foundations were poured footings with untreated tinber
pil es beneath the footings. The abutments had 45-degree wing walls both
upstream and downstream |In the early 1990s, the bridge was wi dened. To
accommpdat e the wi der roadway a 20-inch round concrete-filled steel pile was
pl aced upstream and downstream of each of the existing colums. The upstream
left colum was reenforced with 6-inches of reenforced concrete fromits base
up to a level determined by the contractor in the field. The abunents were

wi dened and reinforced and new wing walls constructed. The spill slopes at
the abutnents were graded to 2:1 on the left and 3.4 to 1 on the right. The
spill slopes were protected with grout to the waters edge at the tinme of

construction, then large riprap was placed on the slope below the waterline.
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72 Minnesota River at CR 14 near Lac qui Parle, MN

Pier 1D 1b

The bridge was originally designed and constructed in the md 1940s. The
original bridge had two twi n-columm piers |located at the toe of the bank

sl opes. The col ums were hexagonal shaped, giving thema sharp upstream and
downstream nose. The foundati ons were poured footings with untreated tinber
pil es beneath the footings. The abutnments had 45-degree wing walls both
upstream and downstream |In the early 1990s, the bridge was wi dened. To
accommpdat e the wi der roadway a 20-inch round concrete-filled steel pile was
pl aced upstream and downstream of each of the existing colums. The upstream
left colum was reenforced with 6-inches of reenforced concrete fromits base
up to a level determined by the contractor in the field. The abunents were

wi dened and reinforced and new wing walls constructed. The spill slopes at
the abutnents were graded to 2:1 on the left and 3.4 to 1 on the right. The
spill slopes were protected with grout to the waters edge at the tinme of

construction, then large riprap was placed on the slope below the waterline.

Pier 1D 2a

The bridge was originally designed and constructed in the md 1940s. The
original bridge had two twi n-columm piers |located at the toe of the bank

sl opes. The col ums were hexagonal shaped, giving thema sharp upstream and
downstream nose. The foundations were poured footings with untreated tinber
pil es beneath the footings. The abutnments had 45-degree wing walls both
upstream and downstream |In the early 1990s, the bridge was wi dened. To
accommpdat e the wider roadway a 20-inch round concrete-filled steel pile was
pl aced upstream and downstream of each of the existing colums. The upstream
left colum was reenforced with 6-inches of reenforced concrete fromits base
up to a level determned by the contractor in the field. The abunents were

wi dened and reinforced and new wing walls constructed. The spill slopes at
the abutnents were graded to 2:1 on the left and 3.4 to 1 on the right. The
spill slopes were protected with grout to the waters edge at the tinme of

construction, then large riprap was placed on the slope below the waterline.

Pier 1D 2b

The bridge was originally designed and constructed in the md 1940s. The
original bridge had two twi n-columm piers |located at the toe of the bank

sl opes. The col ums were hexagonal shaped, giving thema sharp upstream and
downstream nose. The foundati ons were poured footings with untreated tinber
pi l es beneath the footings. The abutnments had 45-degree wing walls both
upstream and downstream |In the early 1990s, the bridge was wi dened. To
accommpdat e the wi der roadway a 20-inch round concrete-filled steel pile was
pl aced upstream and downstream of each of the existing colums. The upstream
left colum was reenforced with 6-inches of reenforced concrete fromits base
up to a level determined by the contractor in the field. The abunents were

wi dened and reinforced and new wing walls constructed. The spill slopes at
the abutnents were graded to 2:1 on the left and 3.4 to 1 on the right. The
spill slopes were protected with grout to the waters edge at the tinme of

construction, then large riprap was placed on the slope below the waterline.

Pier Scour Data
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72 Minnesota River at CR 14 near Lac qui Parle, MN

Abutment Scour

Measur enent Scour Sedi nent
Nunber Abutment Date Time US/DS Depth (ft)  Accuracy Transport

1 Unknown 0 0 Unknown
Measur enent Vel ocity at Depth at Di schar ge Avg Vel ocity Avg Depth
Nurber Abut (ft/s) Abut (ft) Bl ocked(cfs) Bl ocked(ft/s) Bl ocked(ft)
1
Measur enent Enbanknment
Nunber Length (ft) Bed Material D50 (nm) Sigma  Debris Effect
1 Unknown Unknown

Abut nent Scour Comrents

Measur enent No 1

The cross section at the bridge is deeper on the left side, which could
indicate 1-2 ft of abutment scour, but the location of the pier also
conplicates the scour pattern and makes separating scour components
difficult. Al scour was classified as contraction scour since the site was
both horizontally and vertically contracted.

ContractionScour

Measurenent Contracted Contracted Uncontracted Uncontracted Scour
Nurmber Dat e Ti me Dat e Ti me US/IDS  Depth(ft)
1 4/ 5/ 97 18: 30 4/ 5/ 97 18: 30 3.9
Measur ement Contract ed Contract ed Contracted Contracted
Nurber Accur acy Avg Vel (ft/s) Discharge(cfs) Dept h(ft) Wdth(ft)
1 1.5 3.6 11800 25.9 185
Channel
Measur ement Uncontracted Uncontracted Uncontracted Uncontracted Contraction
Nurber Avg Vel (ft/s) Discharge(cfs) Dept h(ft) Wdth(ft) Ratio
1 22.1
Pi er
Measur ement Contraction Scour Eccent - Sedi ment Bed Debri s
Nunber Rati o Locati on ricity Transport Form Ef fects
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72 Minnesota River at CR 14 near Lac qui Parle, MN

1 Unknown Unknown Unknown nsignifican

Measur enent Sggga Bed
Nunber D95 (nmm) D84 (M) D50 (mm D16 (mm ngrial Mat eri al

1 Unknown

Contracti on Scour Comments

Measurenent No. 1

Scour at CR14 was neasured on 4-4-97 and 4-5-97. The | eft approach was
overtopped, with significant flow Due to weather and site conditions the
overflow could not be neasured. The bridge substructure was partially
subnmerged on 4-4-97, but the upper |owchord was still above the water
surface. The fall through the bridge on 4-4-97 was 0.42 ft. On 4-5-97 the
entire substructure was subnerged both upstream and downstream and the water
surface upstream and downstream was essentially the sane. Discharge through
the bridge, but not over the roadway, was neasured on 4-5-97 and thus only
scour data from 4-5-97 are reported

The cross sections collected on 4-4-97, 4-5-97, and 7-16-97 were conpared.

The downstream cross sections showed good agreenent anong all the
measurenents. Upstreamthe 4-4-97 and 4-5-97 neasurenents agai n showed
reasonabl e agreenent. However, the neasurenents nade on 7-16-97 were nore
difficult to interpret. The left side of the upstreamcross sections always
reflected a | ocation near the bridge because access to the upstream|eft bank
was hi ndered by the oxbow | ake. Thus the cross sections at 75 and 100 ft
upstream col | ected on 7-16-97 are actually only about 25 ft upstreamon the

| eft bank. The left side of these cross sections displays scour. It could
not be deternmined fromthe data if this was a remant of the old channel or if
the scour that devel oped under the bridge during the flood, extended sone ways
upstream Due to the uncertainty in the upstream cross sections and the

consi stency of the downstream cross sections, the cross section approxi mately
90 ft downstream col |l ected on 4-5-97 was used as the reference surface for
determ ning the depth of scour.

The average depth of contraction scour (3.9 ft) was determined fromthe
difference in average el evation of the active channel bottom using the cross
sections 90 ft downstream and al ong the upstream edge of the bridge collected
on 4-5-97. Nearly 5 ft of elevation difference was observed fromthe
downstream section to the deepest portion of the cross section collected al ong
the upstream edge of the bridge. Due to the |ack of access under the bridge,
it is not know if the neasured scour is the maxi mum scour at the site

No hydraulic neasurenents are available in the approach or exit sections of
t he channel

Accordi ng the hydraulic analysis provided by Chi ppewa County the nmean velocity
through bridge at the overtopping flood of 17,500 cfs would be 6.3 ft/sec. n
4-5-97 only 11,800 cfs was neasured going through the bridge with a nean
velocity of 3.6 ft/sec and a maxi mum point velocity of 5 ft/sec.
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Stage and Discharge Data

Peak Di scharge Fl ow Peak Stage Stage  \ater Return
year m dy hr m (cfs) Qacc year no dy hr m (ft) Tenp (C) Period(yr)
1997 4 5 18:30 939

1997 4 4 16:10 937.5
1997 7 16 9:00 928.9

Hydrograph

Supporting Files

CRIAMR XLS - Excel 97 wor Kbook contai ning the foll owi ng worksheets:
Sunmary - summary of basic site, bridge, and scour data

g- 4597 - discharge neasurenent notes from 4-5-97

g- 71697 - di scharge neasurenent notes from 7-16-97

USO- 71697 - cross section al ong upstream edge of bridge collected on 7-
16- 97

US75- 71697 - cross section 75 ft upstream of bridge collected on 7-16-97
US100- 71697 - cross section 100 ft upstream of bridge collected on 7-16-
97

DSO- 71697 - cross section al ong downstream edge of bridge collected on
7-16-97

DS25- 71697 - cross section 25 ft downstream of bridge collected on 7-16-
97

DS50- 71697 - cross section 50 ft downstream of bridge collected on 7-16-
97

DS100- 71697 - cross section 100 ft downstream of bridge collected on 7-
16- 97

USO- 4597 - cross section al ong upstream edge of bridge collected on 4-5-
97

DS0- 4597 - cross section al ong downstream edge of bridge collected on 4-
5-97

DS25- 4597 - cross section 25 ft downstream of bridge collected on 4-5-97
DS50- 4597 - cross section 50 ft downstream of bridge collected on 4-5-97
DS90- 4597 - cross section 90 ft downstream of bridge collected on 4-5-97
USO- 4497 - cross section al ong upstream edge of bridge collected on 4-4-
97

DS0- 4497 - cross section al ong downstream edge of bridge collected on 4-
4-97

DS50- 4497 - cross section 50 ft downstream of bridge collected on 4-4-97
DS80- 4497 - cross section 80 ft downstream of bridge collected on 4-4-97

DS-BRG R jpg - photo |l ooking fromthe right bank across the downstream
edge of the bridge on 4-4-97

DS-BRG L.jpg - photo looking fromthe | eft bank across the downstream
edge of the bridge on 4-5-97

DS- CHL-797.j pg - photo | ooki ng downstream on 7-16-97

DS- CHL- 2-797.j pg - photo | ooki ng downstream fromthe right bank on 7-16-
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97

DS- RB- BE. j pg- photo | ooking at bank erosion on the downstream right
bank on 7-16-97

EMB-FP-L.jpg - photo of the road overflowin the left floodplain on 4-4-
97

Loc- Map.jpg - location map

Satellite_Image.jpg - satellite inmage of area from TerraServer

US-BRG L.jpg - photo looking fromthe |eft bank across the upstream
face of the bridge on 4-5-97

US-BRG R jpg - photo |ooking fromthe right bank across the upstream
face of the bridge on 4-4-97

US- CHL- 797.j pg - photo of the upstream channel on 7-16-97
US-FP-L-797.jpg - photo fromthe | eft approach | ooking upstreamtowards
the main channel on 7-16-97

US- FP- OX- 797.j pg - photo from bridge | ooking upstreaminto the oxbow

| ake on the left floodplain on 7-16-97

US- FP- 497 - photo of upstreamleft floodplain in April 1997
US-LB-BEl.j pg - photo of bank erosion on |left upstream bank on 7-16-97
US-LB-BE2.j pg - photo of bank erosion on |left upstream bank on 7-16-97
Topo.jpg - scan of USGS topographic map

Pier-1990.jpg - pier details from 1990 bridge pl ans

Abut-L-1990.jpg - left abutnent details from 1990 bridge plans

Abut - R-1990.jpg - right abutment details from 1990 bridge pl ans

Brg- Pl n-1990.jpg - bridge plan overview, 1990

Brg- Pl n-1946.jpg - bridge plan overview, 1946

HYD_ANAL1.jpg - page 1 of the hydraulic analysis

HYD_ANAL2.jpg - page 2 of the hydraulic analysis
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