BSDMS Summary Report

77 Middle Fork Crow River at S.R. 4 near Manannah, MN

Site Location:

Site ID: 77
Site Nane: M ddl e Fork Crow River at S.R 4 near Manannah, M
County: Meeker
Nearest City: Manannah Cont act :
Davi d Miel | er
State: VN U. S. Geol ogical Survey
9818 Bl uegrass Par kway
Latitude: 451448 Louisville, KY 40299
Longi t ude: 0944017
USGS Station ID:
Rout e Nunber: 4
Route d ass: State Publ i cation
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, Witer

Resour ces Engi neering ' 98,

H ghway M | e Point: Menphis, TN, p. 210-215

St r eam Nane: M ddl e Fork Crow Ri ver

River Mle:

Site Description:

S.R 4 runs north and south through low relief terrain of pastures and neadows, wth
sone areas of woody vegetation. The nearest town of Manannah is located to the

nort hwest. According to the WMhDOT bridge plan notes, “The channel appears to have
been dredged and straightened. No records at courthouse of it being a public
ditch.” The channel in 1997 still appear unusually straight, but banks were well
veget ated and appeared stable. There is no gaging station near this site, but
according to the bridge plans, local residents reported a historic high water of
1124.9 ft MsL, which occurred in the spring of 1952. The current bridge built in
1955 apparently replaced a snaller bridge (having an opening of only about 25 ft),
whi ch was | ocated about 20 ft upstream The construction plans indicated that the
contractor was to clean out the channel and dress slopes to the section shown in the
plans, for a distance of 60 ft both sides of the highway centerline. The design
cross section had a bottomw dth of 26 ft at an elevation of 1115.25 ft MSL with
side slopes of 2:1.

Data collected in 1997 was col l ected after the fl ood peak had passed. The time of
the peak is not known but based on hi ghwater narks the peak appeared to be at 1122.1
ft MSL, approximately 1.86 ft higher than the stage of 1120.25 ft MSL neasured of
April 4, 1997.

Elevation Reference
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Dat um MSL
MBL (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.

Stream Data

Dr ai nage Area Fl oodpl ain Wdth: Wde

(sqg m):

Sl ope in 0. 001 Nat ural Levees: Unknown

Vicinity(ft/ft):

FI ow | npact : St rai ght Apparent | ncision: None

Channel Evol ution Restabilization Channel Boundary: Alluvial

Arnori ng: Unknown Banks Tree Cover: Low

Debris Frequency: Unknown Si nuosity: St rai ght

Debris Effect: Contraction Br ai di ng: None

Stream Si ze: Srmal | Anabr anchi ng: None

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

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

Val l ey Setting: Low

Roughness Data
Manni ng's n Val ues

Left Overbank Channel Ri ght Overbank
Hi gh:
Typi cal 0.03
Low:
Bed Material
Measur enment D95 D84 Db0 D16 _
Nunber Yr Mo Dy Sampler (nm) (nmm) (mm) (mm) SP Shape Cohesion
1 2.65 Unknown
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Bed Material Comments

Measurenment No: 1

No sieve information for bed nmaterial sanples was available. The | ow water survey
conpleted in July 1997 noted that the bottom was conposed of firmrock and gravel

and was uneven. The bridge plans did not contain lithologic |ogs but did contain
sone penetration val ues, suggesting that there was no bed rock in the area.

Bridge Data
Structure No: 6853
Length(ft): 35
Wdth(ft): 34.5

Nurmber of Spans: 1

Vertical Configuration: Horizontal
Low Chord Elev (ft): 1128.8
Upper Chord Elev (ft): 1128.8
Overtopping Elev (ft): 1132
Skew (degrees): 0

Qui de Banks: None

Wat erway Cl assification: Min
Year Built: 1955

Avg Daily Traffic: 890

Plans on File: Yes

Parall el Bridges No

Upst ream Downst ream N A

Cont i nuous Abutnent: No
Di st ance Between Centerlines:

Di st ance Between Pi er Faces:

Bri dge Description:

This bridge is a single-span structure with 45 degree wing-walls both
upstream and downstream The bridge opening is smaller than both the
upstream and downstream channel top widths. The wing walls extend out to
the width of the upstream and downstream channels. The bridge and wi ng
wal | s are aligned with the channel.
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Abutment Data

Left Station: 0
Ri ght Station: 35
Left Skew (deg): O
Ri ght Skew (deg) O

Left Abutnment Length (ft): 38.25
Ri ght Abutnment Length (ft) 38.25
Left Abutrment to Channel Bank (ft):

Ri ght Abutnent to Channel Bank (ft):

Left Abut ment Protection:

Ri ght Abutnent Protection
Contracted Openi ng Type: (Y
Enbanknment Skew (deg): 0

Enbankment Sl ope (ft/ft): 2

Abut ment Sl ope (ft/ft) 0
W ngwal | s: Yes
W ngwal | Angl e (deg): 45
Pier Data

Pier Scour Data
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Abutment Scour
Measur enent Scour Sedi ment
Nunber Abutment Date Tinme US/DS Depth (ft)  Accuracy Transport
1 4/ 8/ 97 Unknown 0 0 Unknown
Measur enent Vel ocity at Dept h 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 Enbanknent
Nunber Length (ft) Bed Material D50 (nm) Sigma  Debris Effect
1 Unknown Unknown

Abut ment Scour Conments

Measur enent No 1

ContractionScour

Measurenent Contracted Contracted Uncontracted Uncontracted Scour
Nunber Dat e Ti e Dat e Ti e US/IDS  Depth(ft)
1 4/ 8/ 97 16: 00 4/ 8/ 97 1.5
Measur ement Cont r act ed Contract ed Contracted Contracted
Nurber Accur acy Avg Vel (ft/s) Discharge(cfs) Dept h(ft) Wdth(ft)
1 1 4.4 646 20
Channel
Measur enent Uncontract ed Uncontracted Uncontracted Uncontracted Contraction
Nurber Avg Vel (ft/s) Discharge(cfs) Dept h(ft) Wdth(ft) Ratio
1 646 30
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Pi er
Measur ement Contraction Scour Eccent - Sedi nent Bed Debri s
Nunber Rati o Locati on ricity Transport Form Ef fects
1 Unknown Unknown Unknown Unknown
Measur ement Si gma Bed

Nunber D95 () D84 (nm) D50 (mm D16 (mm l\/a?g?i al Mat eri al

1 Unknown

Contraction Scour Comments

Measurenent No. 1

There was no apparent scour at the bridge, either abutment or contraction
scour, despite the contraction present at the bridge. However, there was a
scoured area about a channel w dth downstreamfromthe bridge. This could
have been caused by the flow contracted through the bridge opening, which may
have reached a maxi mum contracti on downstream fromthe bridge. This however,
was not the flow pattern observed on 4-8-97. The configuration of this scour
hol e and the channel upstream and downstream fromthe bridge was nearly
identical on 4-8-97 and in July 1997.

The contraction scour reference surface was deternined by conputing the
average bottom el evation of the each cross section collected on 4-8-97. The
scour area was | ocated between 55 and 70 ft downstream Thus the sections
near the hole were not used in the average. The average el evati on was about
1114.7 ft MsL. The mi ni mum average bottom el evation of a cross section was
1113.2 ft MsL. Thus, the depth of scour was 1.5 ft. Due to the variability
of streanbed el evation the accuracy is only about 1 ft, with the majority of
the error attributed to determning the reference surface. A thalweg profile
al so showed a scour 1.5 ft.

There was about 0.1 ft of fall through the bridge on 4-8-97.

Anal ysis of cross sections collected on 4-8-97

Location Avg. Bot. Elev. Bott om wi dt h Top width
Us 113 1114.95 30 55
us 78 1114.75 24 56
Us 52 1114.5 30 50
us 24 1114. 26 29 37
us 15 1114. 83 20 35
DS 15 1115. 29 18 35
DS 55 1113. 86 30 60
DS 70 1113.16 -- 70
DS 115 1115.6 -- 67

The typical bottomw dths for the upstream and bridge opening are reported as
the uncontracted and contracted widths. The average velocity in the
contracted section is the average velocity in the bridge opening. No other
criteria are reported due to the unusual configuration of the scour and the
possibility that the scour hole could be a result of sonething other than the
bri dge contraction.
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Stage and Discharge Data

Peak Di scharge Fl ow Peak Stage Stage \ater Ret ur n
year m dy hr m (cfs) Qacc year mb dy hr m (ft) Tenmp (C) Period(yr)
1997 4 1122
1997 4 8 16:00 646 1997 4 8 16:00 L120. 2¢
Hydrograph

Supporting Files

SRACR xI s - Excel 97 wor Kbook contai ni ng the foll ow ng worksheets:
Summary - Summary of basic site and scour data

Note: Al ranges are fromright to left. The LOC is the approxinate

di stance upstreamfromthe centerline of the highway. Al elevations
are in ft MSL.

VEL- 4897 - Di scharge nmeasurenent notes from 4-8-97

VEL- 71497 - Di scharge neasurenent notes from 7-14-97

US98- 4897 - Cross section 98 ft upstreamfrom bridge collected on 4-8-97
US75- 71497 - Cross section 75 ft upstream from bridge collected on 7-14-
97

US63- 4897 - Cross section 63 ft upstream from bridge collected on 4-8-97
US37-4897 - Cross section 37 ft upstream from bridge collected on 4-8-97
US25- 71497 - Cross section 25 ft upstreamfrom bridge collected on 7-14-
97

US9- 4897 - Cross section collected 9 ft upstreamfrom bridge coll ected
on 4-8-97

USO- 4897 - Cross section collected at the upstream edge of the bridge
on 4-8-97

USO- 71497 - Cross section collected at the u/s edge of the bridge on 7-
14-97

USLW 4897 - Section collected along the left wing wall from 10 ft under

the bridge to the upstreamend of the wing wall, collected on 4-8-97
USRW 4897 - Section collected along the right wing wall from 10 ft

under the bridge to the upstreamend of the wing wall, collected on 4-8-
97

DSO- 4897 - Cross section at the downstream edge of the bridge on 4-8-97
DS17-4897 - Cross section 17 ft downstream from bridge coll ected on 4-8-
9D223-71497 - Cross secton 23 ft downstream from bridge coll ected on 7-

1Dg218-74897 - Cross section 40 ft downstream from bridge coll ected on 4-8-
9D250-71497 - Cross section 50 ft downstream from bri dge coll ected on 7-
1Dg'-52-74897 - Cross section 55 ft downstream from bridge coll ected on 4-8-
9Dgloo- 4897 - Cross section 100 ft downstream from bridge coll ected on 4-
8D-S%O-71497 - Cross section 100 ft d/s frombridge collected on 7-14-97

DS-4897. ) pg - Photo | ooki ng downstream taken on 4-8-97
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DS-71497.jpg - Photo | ooki ng downstream taken on 7-14-97

DS- BRG 4897.jpg - Photo of the downstream side of the bridge taken on 4-
8- 97

US-4897.jpg - Photo | ooking upstreamtaken on 4-8-97

US-71497.jpg - Photo | ooking upstreamtaken on 7-14-97

US- BRG 4897 - Photo | ooking at the upstream side of the bridge taken on
4-8-97

Brg_Plan_1.jpg - Scan of the bridge plans showing old bridge and site
dr awi ng

Brg_Plan_2.jpg - Scan of bridge plans showi ng bridge di nensions
Aerial.jpg - Satellite inmage of the study site from TerraServer

Topo. jpg - Scan of the USGS topographic nmap
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