BSDMS Summary Report

31 Clarks Fork Yellowstone River near Bridger, MT

Site Location:

Site ID 31
Site Nane: Cl arks Fork Yell owstone River near Bridger, MI
County: Car bon
Nearest City: Bri dger Cont act :
St ephen R Hol nbeck or Chuck
State: Mr Parrett (406)449-5263
U. S. Geol ogical Survey
Latitude: 451551 301 South Park Ave., Fed. Bl dg.
Rm 428
Longi t ude: 1085436 Hel ena, M 59626
USGS Station ID: 6207500
Rout e Nunber: 310
Route C ass: us Publ i cati on:
An unpubl i shed | evel -2 anal ysi s,
Servi ce Level: Mai nl i ne to be subnitted to MDT, will be on
file at USGS - Montana District in
Route Direction: NA | ate-January 1994.
H ghway M1le Point: 23.746
St ream Nane: Cl arks Fork Yell owstone River
River Mle:
Site Description:
The site is 2 mles south of Bridger, Mntana. The bridge spans the main
channel and has no scour counterneasures or upstream or downstreaminfl u-
ences. The USGS gaging station "Cark Fork Yell owstone River near Belfry,
MI" (06207500) is about 25 river mles upstreamfromthe bridge. The USGS
gagi ng station "C arks Fork Yel |l owstone River at Edgar, MI", (06208500), is
about 24 river mles downstreamfromthe bridge. Selected flood-frequency
estimates for the site using USGS stations 06207500 and 06208500 result in
a 100-year peak estimate (QLO0) of 13,800 cfs and a 500-year peak (Q600) of
15,900 cfs. The watershed is presuned to be fairly stable in terns of sedi nent
yi el d and channel -change potential. An inspection of historic rating curves
for the two gages showed no nore than a few tenths of a foot shift per year
and no consistent trend towards scouring or filling over the long term The
bed-materi al -sanpl e transect was | ocated within the bridge opening and
because material was coarse, the sanpling nethod used was a random count
procedure performed by hand in the field. Although |ive-bed scour was
presumed for a level -2 analysis, critical-velocity and shear-stress
cal cul ati ons showed only marginal conditions for |ive-bed scour at QLOO and
B00. dear-water scour was thus presuned for the nmeasurements reported here,
because arnoring was believed to be a factor and actual flows were | ess than
those (QLOO and @00) used in the level-2 analysis. Determnation of scour
variables first required adjusting the horizontal stationing of the bridge for
the 25-degree skewness to flow. The adjusted section was then plotted and
scour vari abl es neasured.
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31 Clarks Fork Yellowstone River near Bridger, MT

Elevation Reference

Dat um VBL

MBL (ft):

Description of Reference El evation:

Benchmark is US Coast and Geodetic Survey (USCGS) nonunent (C564) having

el evation 3670.388 fromdatum of 1988 and | ocated on right upstream concrete
abutnment. Datumused on Montana Departnment of Transportation (MDT) draw ngs
does not equal USCGS datum descri bed above. The MDT datumis estimted to be
about 3 feet lower (+/- 0.5 ft) than USCGS. The USCGS datumis used through-
out this file. Elevations for pier and footings were estimted usi ng USCGS
dat um and di nensi ons indicated on the MDT draw ngs.

Stream Data

Dr ai nage Area 1809 Fl oodpl ain Wdth: Little
(sqg m):
Sl ope in 0. 007 Nat ural Levees: Little
Vicinity(ft/ft):
FI ow | mpact : St rai ght Appar ent | ncision: None
Channel Evol ution Prenodified Channel Boundary: Alluvi al
Arnori ng: Hi gh Banks Tree Cover: Medium
Debri s Frequency: OGCccasional Si nuosi ty: Si nuous
Debris Effect: Local Br ai di ng: Local Iy
Stream Si ze: Medi um Anabr anchi ng: Local ly
Fl ow Habi t: Per enni al Bar s: Unknown
Bed Material: G avel St ream W dt h Unknown
Variability:
Val l ey Setting: Moder at e

Roughness Data
Manni ng's n Val ues

Left Overbank Channel Ri ght Over bank
H gh: 0.05 0. 045 0. 06
Typi cal 0.05 0. 045 0. 06
Low: 0.05 0. 045 0. 06
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31 Clarks Fork Yellowstone River near Bridger, MT

Bed Material
Measur ement D95 D84 D50 D16 )
Nunber Yr M Dy Sanmpler (mm (mm) (mm) (mm) SP Shape Cohesion
1 1993 11 17 Hand 140 90 39 17 2.65 Non- Cohesi ve
Bed Material Conments

Measur enent No: 1

Bridge Data

Structure No: P00004023+07461
Length(ft): 288

Wdth(ft): 44

Nunber of Spans: 3

Vertical Configuration: Horizontal
Low Chord Elev (ft): 3664. 91
Upper Chord Elev (ft): 3665. 21

Overtopping Elev (ft):

Skew (degrees):

Qui de Banks:

-25

None

Waterway d assification: Min

Year Built: 1971
Avg Daily Traffic:
Plans on File: Yes
Parall el Bridges No

Upst reani Downstream N A

Conti nuous Abutnent: No

Di st ance Between Centerlines:
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31 Clarks Fork Yellowstone River near Bridger, MT

Di stance Between Pi er Faces:

Bri dge Description:

The bridge is three-span prestressed concrete beans supported at two

i ntermedi ate spans by concrete piers on spread footings. Abutnents are
type-111 spillthru with concrete abutment ends supported on spread footings.
Structural span nmeasured from center of bearings of end bents equals 289 feet
per drawi ng. Span neasured in the field pertaining to conveyance of bridge
section equals 288 feet. Data describing piers, abutnments, and ot her

| ongi tudi nal and vertical features are based on USGS survey work for
measuri ng

on-site scour, to performa level-2 analysis, and to perform beta-|evel
verification of the BRI STARS nodel using scour-related data fromthe

site (planned).

Abutment Data

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

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

Ri ght Abutnent to Channel Bank (ft):

Left Abutnent Protection:

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

Enmbankment Sl ope (ft/ft): 5

Abut nent Slope (ft/ft) 2
W ngwal | s: No
W ngwal | Angl e (deg): 0
Pier Data
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31 Clarks Fork Yellowstone River near Bridger, MT

Bri dge Pile
Pier ID station(ft) Aignment H ghway Station PierType # O Piles Spacing(ft)
1 96 20 0 Singl e
2 192 20 0 Singl e
Pi er

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

1 4.48 Shar p 50 None Pour ed
2 4.48 Shar p 50 None Pour ed
Top Bott om Foot or Pile Pile Tip
Pier ID FElevation(ft) FElevation(ft) Cap Wdth(ft) Cap Shape FElevation(ft)
1 3641. 86 3636. 86 8 Squar e
2 3641. 63 3636. 63 8 Squar e

Pi er Description

Pier 1D 1

Because pier is tapered, pier width is average of base and top-nobst w dths.

Pier ID 2

See description for pier Pl. Elevations of piers and footings are based on
USCG di nensi ons from MDT drawi ng no. 9284. No as-built information was used
to confirmthe el evations shown in this file. Elevations are +/- 0.5 feet.

Pier Scour Data

Pier ID Dat e Ti ne UsOr DS
1 6/ 6/91 11: 15 Upst ream
1 6/ 10/ 91 12: 30 Upst ream
1 6/ 13/ 91 12: 30 Upst ream
1 6/ 18/ 91 12: 45 Upst ream
2 6/ 6/ 91 11: 15 Upst ream
2 6/ 10/ 91 12: 30 Upst ream
2 6/ 13/ 91 12: 30 Upst ream
2 6/ 18/ 91 12: 45 Upst ream
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31 Clarks Fork Yellowstone River near Bridger, MT

Pier Scour Accuracy Side Slope TopWdth Apprch Apprch Effective Skew to

ID Depth (ft) (ft/ft) (ft) Vel (ft/s) Depth(ft) Pier Wdth Fl owm deg)
1 3.7 0.3 7 54 8. 35 8.6 4.3 5
1 2.7 0.3 12.4 47 7.04 6.4 4.3 5
1 2.7 0.3 7.6 45 6.98 7.5 4.3 5
1 3.2 0.3 9.8 45 5 4.6 4.3 5
2 2.6 0.3 6.4 45 6.53 7.1 4.3 5
2 3 0.3 6.7 45 6.01 5.6 4.3 5
2 2.8 0.3 8.7 45 6.98 6.3 4.3 5
2 3 0.3 7 45 3.63 4.1 4.3 5
. Sedi nent Bed Trough Crest ] Debri s
Pierl D Transport Mat eri al BedForm  (ft) (ft) Sigma Effects
1 Cl ear-water Non-cohesive Unknown 2.3 I nsignificant
1 Cl ear-water Non-cohesive Unknown 2.3 I nsignificant
1 Cl ear-water Non-cohesive Unknown 2.3 I nsignificant
1 Cl ear-water Non-cohesive Unknown 2.3 I nsignificant
2 Cl ear-water Non-cohesive Unknown 2.3 I nsignificant
2 Cl ear-water Non-cohesive Unknown 2.3 I nsignificant
2 Cl ear-water Non-cohesive Unknown 2.3 I nsignificant
2 Cl ear-water Non-cohesive Unknown 2.3 I nsignificant
PierlD D95 (mMm D84 (mm D50 (nmm) D16 (nmm
1 140 90 39 17
1 140 90 39 17
1 140 90 39 17
1 140 90 39 17
2 140 90 39 17
2 140 90 39 17
2 140 90 39 17
2 140 90 39 17

Pi er Scour Comments
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31 Clarks Fork Yellowstone River near Bridger, MT

Pier ID 1 Time: 11:15 US/ DS: Upstream

Measur enents made from bridge w sounding w and reel. Effective pier width
is avg at WBEL and at reference surface used to nmeasure to base of scour hole.
Approach velocity was estinmated w current nmeter at several stations |ocated
away from pi er accel eration zone using the two-point velocity nethod.

Pier ID 1 Tine: 12:30 US/ DS: Upstream

See 6/6/91 description for PL.

Pier ID 1 Time: 12:30 US/ DS: Upst ream

See 6/6/91 description.

Pier ID 1 Time: 12:45 US/ DS: Upst ream

See 6/6/91 description for PL.

Pier ID 2 Tine: 11:15 US/ DsS: Upstream

See 6/6/91 description for PL.

Pier ID 2 Time: 12:30 US/ DS: Upst ream

See 6/10/91 description for P1.

Pier ID 2 Time: 12:30 US/ DS: Upst ream

See 6/13/91 description for P1.

Pier ID 2 Tine: 12:45 US/ DS: Upstream

See 6/18/91 description for P1.

Abutment Scour

ContractionScour
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31 Clarks Fork Yellowstone River near Bridger, MT

Stage and Discharge Data

Peak Di scharge _ Flow Peak Stage __ Stage  \ater Ret ur n
year mo dy hr m (cfs) Qacc year mo dy hr m  (ft) Tenp (O Period(yr)
1992 10 8 0 270 90 0
1991 6 18 0 3890 90 0
1991 6 13 0 8070 90 0 2
1991 6 10 0 6740 90 0 2
1991 6 6 0 10100 90 0 10
1991 5 8 0 380 90 0

Hydrograph
Hydr ogr aph Di schar ge
Nunber Year Month Day Hr M n Sec Stage(ft) (cfs)
Supporting Files
Photos of the Site (Dscn prefix; .jpg formats):
# Descri ption
172. Looking fromright to left across upstream si de of bridge.
173. Looki ng upstream al ong right bank
174. Looki ng upstream al ong | eft bank
175. Looki ng downstream
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