BSDMS Summary Report

83 SR 37 over James River near Mitchell, SD

Site Location:

Site ID 83

Site Name: SR 37 over Janes River near Mtchell, SD

County: Sanborn

Nearest City: M tchel | Cont act :
Dave Muiel | er

State: SD USGS - Kentucky District
drruel | er @isgs. gov

Latit ude: 435633 (502) 493-1935
or

Longi t ude: 980149 Chad Wagner

USGS - Kentucky District
cwagner @isgs. gov

USGS Station ID: 06477000 (502) 493-1912

Rout e Nunber: 37
Rout e d ass: State Publ i cati on:
Service Level: Mai nl i ne

Route Direction:
H ghway M| e Point:
St r eam Nane: Janes River

River Mle:

Site Description:

The study site is located on the Janes River 20 miles north of the town of Mtchell
on State Highway 37. The site is approximately 4.5 niles downstream fromthe USGS
gagi ng station near Forestburg (06477000). High flow neasurenents for the
Forestburg gaging station are actually made fromthe SR 37 bridge therefore a wire
weight is installed on the upstream side of the bridge. The period of record for the
station is from March 1920 to the current year, with an annual mean fl ow of 493 cfs,
and an instantaneous peak flow of 25,600 cfs recorded on April 6, 1997. The SD USGS
neasured 17,100 cfs during the flood of April 2001 during which real-time bridge
scour nmeasurenents were nade at the site by the USGS National Bridge Scour Team A
nmanned boat was depl oyed during the April 2001 flood and detail ed scour data was
collected with a 1200 kHz ADCP

The site is located in a highly rural/agriculatural |andscape with noderate
topographic relief. The was no roadovertopping nor any relief bridges associated
with the SR 37 bridge, therefore all of the flowin the Janmes Ri ver contracted and
passed through the bridge opening. The bridge is a concrete girder, three span
structure supported by two groups of cylindrical piers (3 in each group) which are
both founded on steel piles. The upper 10-15" of the bed is conprised of a sandy-
silt followed by 10-20 ft of silty-clay.

Sone of the information (slope in vicinity and drainage area) found in the stream

data tab were taken fromthe description of the Forestburg gaging station and
applied to the SR37 bridge due to its close proximty and simlar basin
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characteristics.

Elevation Reference

Dat um

ML (ft):

VBL

Description of Reference El evation:

The datumof the site is 1208.34 ft above sea | evel,

37.849 ft.

Stream Data

and the check bar elevation is

Dr ai nage Area 13450 FI oodpl ai n W dt h:
(sq mi):
Sl ope in . 000104 Nat ural Levees:
Vicinity(ft/ft):
Fl ow | npact : St rai ght Appar ent | nci sion:
Channel Evol ution Channel Boundary:
Arnori ng: Banks Tree Cover:
Debris Frequency: Rare Si nuosi ty:
Debris Effect: None Br ai di ng:
Stream Si ze: Medi um Anabr anchi ng:
FI ow Habi t: Per enni al Bars:
Bed Material: Silt St ream W dt h
Variability:
Val l ey Setting: Moder at e
Roughness Data
Manni ng's n Val ues
Left Overbank Channel Ri ght Overbank
Hi gh:
Typi cal 0. 08 0.034 0. 065
Low:
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Nar r ow

None

Al | uvi al
Medi um
Meanderi ng
None

None

Nar r ow

Equi wi dt h
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Bed Material
Measur enment D95 D84 D50 D16 )
Nunber Yr Mo Dy Sampler (nmm) (mm) (mm) (mm) SP Shape Cohesion
1 UsSGs BM 0.27 0.2 0.02 Unknown
54H
Sanpl er
2 USGS BM 0.26 0.2 0.01 Unknown
54H
Sanpl er
3 UsGs BM 1.4 0.2 0.03 Unknown
54H
Sanpl er

Bed Material Comments

Measur enent No: 1

Upstream of bridge, 3 sanples collected fromboat during lowflow at depth ~ 14 ft.

Resul ts:
Si ze (M) 8 4 2 1 .5 .25 .125 .062 .016 .004 .002
% < than 100 100 98.9 98.6 97.4 94.1 79.2 61.8 38.3 29.6 27.2

Measur enent No: 2

Downstream of bridge, 3 sanples collected fromboat during |owflow at depth ~ 9 ft.

Resul t s:
Size (nm) 8 4 2 1 .5 .25 .125 .062 .016 .004 .002
% < t han 100 99.0 98.9 98.6 98.2 94.4 82.9 72.0 44.8 30.4 25.0

Measur enent No: 3

3 sanples collected fromboat during lowflowin the bridge opening at a depth ~ 11
ft.

Resul t s:
Si ze (M) 8 4 2 1 .5 .25 .125 .062 .016 .004 .002
% < t han 100 95.5 95.2 94.8 94.5 92.2 83.1 66.0 42.9 34.6 31.3

Bridge Data

Structure No: 56- 150-176

Length(ft): 353

Wdth(ft): 42

Number of Spans: 3

Vertical Configuration: Sloping
Low Chord Elev (ft): 1232.6

Upper Chord Elev (ft): 1242.8

Overtopping Elev (ft): 1240.6
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Skew (degrees): -35

Qui de Banks: None
Waterway O assification: Min
Year Built: 1992

Avg Daily Traffic:

Plans on File: Yes

Paral l el Bridges No

Upst ream Downstream N A

Cont i nuous Abutnent: Yes
Di st ance Between Centerlines:

Di st ance Between Pi er Faces: 15. 75

Bri dge Description:

The structure is a prestressed girder bridge with 3 - 120" spans supported

by two piers, both located in the nmain channel of the Janes River.

Pi er #1

is on the left, |ooking dowstream and is supported by 13 concrete

pi lings. Pier 2 is on the right and is al so supported by 13 concrete
pilings. The south and north abutnents are each supported by 11 piles
driven. The bridge has a 2.897% downhill grade in the northbound direction

Abutment Data

Left Station: 35917. 33
Ri ght Station: 35567. 83
Left Skew (deg): O
Ri ght Skew (deg) O

Left Abutnent Length (ft): 67
Ri ght Abutnent Length (ft) 67
Left Abutnment to Channel Bank (ft):

Ri ght Abutment to Channel Bank (ft):

Left Abutnent Protection: None
Ri ght Abut ment Protection O her

Contracted Openi ng Type: I
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Enmbankment Skew (deg): -35
Enbankment Sl ope (ft/ft): 0.09
Abut ment Sl ope (ft/ft) 2

W ngwal | s: No

W ngwal | Angle (deg):

Pier Data
Bri dge Pile
Pier ID station(ft) Aignment Hi ghway Station PierType # O Piles Spacing(ft)
1 35 35802. 83 G oup 3 19.5
2 35 35682. 33 G oup 3 19.5
Pi er

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

1 3.75 Round 51 Unknown Piles
2 3.75 Round 51 Unknown Piles
Top Bot t om Foot or Pile Pile Tip
Pier ID Elevation(ft) Elevation(ft) Cap Wdth(ft) Cap Shape FEl evation(ft)
1 1194. 83 1190. 83 10.5 Unknown
2 1194. 84 1190. 84 10.5 Squar e

Pi er Description

Pier 1D 1

Left pier when | ooking downstream consists of 3 separate 3.75"' dianeter
cylindrical piers.

Pier ID 2

Ri ght pier when | ooki ng downstream consists of 3 separate 3.75" dianeter
cylindrical piers.
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Pier Scour Data

Abutment Scour

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

1 Left 4/ 15/01 13:00 Upstream 4 2 Li ve- bed
Measur enent Vel ocity at Dept h at Di scharge Avg Vel ocity Avg Depth
Nunber Abut (ft/s) Abut (ft) Bl ocked(cfs) Bl ocked(ft/s) Bl ocked(ft)
1 3.8 23.5 8200 2 6
Measur enent Embanknent
Nunber Length (ft) Bed Material D50 (nm) Sigma  Debris Effect
1 1500 Unknown I nsignificant

Abut nent Scour Comrents

Measur enent No 1

Fl ow separation point on left valley wall was too far upstreamto get a
neasur enent and much of the floodplain flow re-entered the channel at a the
section | ocated one bridge-wi dth upstream A section was nade with the ADCP
along the left bank of the channel to cut-off the floodplain flow entering
the channel and gain insight to the amount of discharge that was being

bl ocked by the roadway enbanknent.

ContractionScour

Measurenent Contracted Contracted Uncontracted Uncontracted Scour
Nurmber Dat e Ti me Dat e Ti me US/IDS  Depth(ft)
1 4/ 15/ 01 12: 30 4/ 15/ 01 13: 35 3
Measur ement Contracted Contract ed Contracted Contracted
Nurber Accur acy Avg Vel (ft/s) Discharge(cfs) Dept h(ft) Wdth(ft)
1 1 4.2 13900 18 206
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Channe
Measur ement Uncontracted Uncontracted Uncontracted Uncontracted Contraction
Nurber Avg Vel (ft/s) Discharge(cfs) Dept h(ft) Wdth(ft) Ratio
1 3.5 6730 17.8 110 0. 48
Pi er
Measurement Contraction Scour Eccent - Sedi ment Bed Debri s
Nunber Rati o Locati on ricity Transport Form Ef fects
1 Mai n Channel 0. 05 Li ve- bed Unknown nsignifican
Measur ement Si gma Bed

Number  pos (mm) D84 (mm D50 (mm) D16 (mm | BCL haterial

1 Unknown

Contraction Scour Conments

Measurenent No. 1

Detail ed data of the bridge reach was collected during the flood with a nmanned
boat and ADCP. |nspection of the "approach” section (one bridge width
upstrean) revealed a |arge discharge relative to that of the contracted
opening. It was discovered that the bl ockage caused by the roadway enbankment
forced a mpjority of the left floodplain flow back into the nmain channel at
the "approach" section. A cross section made further upstream showed much

| ess di scharge, which was consistent with channel discharge downstream of the
bridge opening. Data froman ADCP section that cut-off the left floodplain
flow accounted for all but 500 cfs of the difference in discharge between the
"approach" section and the section further upstream The section furthest
upstream was used as the uncontracted section because it was nost
representative of the flow naturally carried by the main channel had the
roadway embanknent not be present. The wi dths and correspondi ng hydraulic
characteristics for both the contracted and uncontracted sections are
representative of the portion of the channel in which |live-bed transport woul d
be expect ed.

Stage and Discharge Data

Peak Di scharge Fl ow Peak Stage Stage  Water Ret ur n
year m dy hr m (cfs) Qacc year mo dy hr m (ft) Temp (C) Period(yr)
17,100 L227. 04 45
12: 30 15, 200 13: 00 1224.2
Hydrograph
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Supporting Files

SR37_Det ai | Exarrpl e.doc - detailed summary of the site and data
collection during the April, 2001 flood.

SR37.1 pk - contour plot of detalied bathynmetry data collected during
April, 2001 flood, displayed in AnlTec's Tecpl ot software package.
SD37Cont our . pdf - contour plot of detalied bathynetry data coll ected
during April, 2001 flood in a PDF format.

Site Photos:

DSCNO003. j pg - DSCNO008.j pg & DSCNO034.jpg - DSCNO053.jpg - Photos
taken during April, 2001 flood, description of each photo is docunented
in SR37_Phot os. doc Word file.

SR370021.j pg - SR370037.jpg - Photos taken during Cctober, 2001 | ow
flow survey, description for each is docunented in Post-
Fl ood_Phot os. doc M crosoft Word file.

SR37( TopoQuad).jpg - Topo map of bridge reach
SR37.jpg - Descriptive Digital Ortho Quad i mage of the bridge site

SR37(ADCP_Data).xls - Excel file with nultiple worksheets containing
ADCP depth integrated velocities collected during April, 2001 fl ood.

Surveyed Secti ons:

SR37_(DS_Hec-Ras) . xls - Excel spreadsheet containing surveyed data for
the exit section used in a HEC- RAS nodel of the reach.
SR37_(US_Hec-Ras).xls - Excel spreadsheet containing surveyed data for
the approach section used in a HEC- RAS nodel of the reach.

DS Face.xls - Excel spreadsheet containing surveyed data for the
downstream bri dge face.

US Face.xls - Excel spreadsheet containing surveyed data for the
upstream bri dge face.

HEC- RAS_Summary. xlI s - Excel spreadsheet summarizing the elev. and
stationing for all sections in the HEC RAS nodel of the reach.
GrainSizeDist.xls - Bed naterial grain size distribution for the site,
determ ned by analysis of sanples collected during post-flood survey.
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