BSDMS Summary Report

32 Gallatin River at U.S. 191 near Gallatin Gateway, MT

Site Location:

Site ID 32
Site Nane: Gallatin River at U S. 191 near Gallatin Gateway, M
County: Gallatin
Nearest City: Gal | atin Gat eway Cont act :
St ephen R Hol nbeck or Charl es
State: Mr Parrett (406)449-5263
U. S. Geol ogical Survey
Latitude: 453119 301 South Park Ave., Fed. Bldg
Rm 428
Longi t ude: 1111458 Hel ena, MI 59626
USGS Station ID: 6043500
Rout e Nunber: 191
Route C ass: us Publ i cati on:
An unpublished | evel -2 anal ysis
Service Level : Mai nl i ne was perforned by USGS and
submitted to MDT (April 1992)
Route Direction: NA under the title: "Analysis of
scour potential for bridge
Highway M| e Point: 70.461 struct ure no. P00050070+04.611
g y ! Gallatin Rrver 5MS Gallatin
St ream Nane: Gallatin River Gateway, Mr
River Mle:

Site Description:

The site is 5 mles south of Gallatin Gateway, Montana. The bridge is at
the nouth of the Gallatin canyon, where the alluvial characteristics of the
stream change rather abruptly. Upstreamfromthe bridge, the river neanders
t hrough the canyon in a high-elevation al pine environment, is a sequence of
pools and riffles, and is neither brai ded nor anabranched. Downstream from
the bridge, the river exits the canyon and enters the Gallatin valley, where
the river becones generally brai ded and anabranched. Annual - peak-di scharge
data were collected for 60 years at the USGS streanfl ow gagi ng station
"Gallatin River near Gallatin Gateway, Montana" (06043500). Selected fl ood-
frequency data (personal comm Robert J. Orang, 1992) for the site are as
foll ows:

Station Nunber Dr ai nage Area 100- year 500- year
(Sqg. M.) (cfs) (cfs)
06043500 825 10, 700 12,700

The | argest recorded peak di scharge at the gage was 9, 270 cubic feet per sec-
ond (cfs) in 1971. Peak discharges of simlar magnitude al so occurred in
1970 (9, 240 cfs) and 1974 (9,100 cfs). The 100-year and 500-year peak disch-
arges at the U S. 191 bridge were assuned to equal the values at the gage
because the two locations are in close proximty to one another. Although
the wat ershed has been subjected to recent fires and | and-use changes, their
overall effect on basin sedinment yields is believed to be relatively mnor.
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The watershed is thus presuned to be fairly stable in ternms of sedinent yield
and channel -change potential. The USGS gagi ng-station history describes the
streamin the vicinity of the gage (06043500) as "very stable". Rating-curve
shifts were found to be on the order of a fewtenths of a foot. Channel -
geonetry data for this file are referenced fromleft edge of water (LEW to
ri ght edge of water (REW--thus, pier stationing needs to be used to reference
sections to each other. Because of the high degree of arnoring, the surface
| ayer of the streanbed is believed to be npst representative for eval uating
scour. Gadation of the material was estinmated using a random count proced-
ure, and the sanmple was obtained within an area close to the downstream face
of the bridge opening. Based on field observations, scour neasurenents, rat-
ing-curve shifts, and a level-2 analysis, general scour and contraction scour
do not appear to be a factor at the site. Although level-2 calculations
indicate a potential for abutnment scour, actual scour would probably be |ess
than predicted by the Froelich equation (generally recognized to estimate
abut ment scour conservatively high) and woul d require di scharge nuch greater
than what has been observed during the project to date.

Elevation Reference

Dat um MSL
MBL (ft):
Description of Reference El evation:

Benchmark is US Coast and Geodetic Survey nmonument nunber GL60 (1960),
equal to elevation 5,129.271.

Stream Data

Dr ai nage Area 825 Fl oodpl ain Wdth: Narrow

(sqg m):

Sl ope in 0. 0063 Nat ural Levees: Little

Vicinity(ft/ft):

Fl ow | npact: St rai ght Appar ent | nci si on: Apparent

Channel Evol ution Unknown Channel Boundary: Alluvial

Arnori ng: Hi gh Banks Tree Cover: Medium

Debri s Frequency: OGCccasional Si nuosi ty: Si nuous

Debris Effect: Local Br ai di ng: None

Stream Si ze: Medi um Anabr anchi ng: None

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

Bed Material: Cobbl es Stream Wdt h Equi wi dt h
Variability:

Val l ey Setting: Hi gh
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Roughness Data
Manni ng's n Val ues

Left Overbank Channel Ri ght Overbank

Hi gh: 0.1 0. 045 0. 045

Typi cal 0.1 0. 045 0. 045

Low: 0.1 0. 045 0. 045

Bed Material

Measur ement D95 D84 D50 D16 )

Nunber Yr Mo Dy Sampler (nm) (nmm) (mm) (mm) SP Shape Cohesion
1 1991 11 O Hand 330 230 95 38 2.65 Non- Cohesi ve

Bed Material Comrents

Measur enent No: 1

Bridge Data

Structure No: P0O0050070+04611
Length(ft): 252

Wdth(ft): 40

Nunber of Spans: 3

Vertical Configuration: Sloping
Low Chord Elev (ft): 5121. 54
Upper Chord Elev (ft): 5123. 05
Overtopping Elev (ft): 5126. 05
Skew (degrees): -40

Gui de Banks: None

Wat erway d assification: Unknown

Year Built: 1958
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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:

Di st ance Between Pi er Faces:

Bri dge Description:

The bridge is a three-span concrete deck with two concrete piers providing
support between the two abutnents. Data describing piers, abutnments, and
other longitudinal and vertical features are based on USGS survey work for
measuring on-site scour, to performa level-2 analysis, and to perform
beta-level verification of the BRI STARS nodel using scour-related data from
the site (planned). |In the past 30 years, the bridge has been subjected to
three large floods having magni tudes of at |east 85% of the 100-year peak
flow (QLO0). There is no evidence, however, of scour-induced foundation or
structural problens. The bridge |ength described here is based on the
openi ng avail abl e for conveyance and may not agree with draw ngs.

Abutment Data

Left Station: 0

Ri ght Station: 252
Left Skew (deg): -40
Ri ght Skew (deg) -40

Left Abutment Length (ft):
Ri ght Abutnent Length (ft)

Left Abutment to Channel Bank (ft):

Ri ght Abutnent to Channel Bank (ft):

Left Abut ment Protection:
Ri ght Abutnent Protection
Contracted Openi ng Type: I
Enbanknent Skew (deg): -40

Enmbankment Sl ope (ft/ft): 1.5
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Abut nent Sl ope (ft/ft) 1.5
W ngwal | s: No
W ngwal | Angl e (deg): 0
Pier Data
Bri dge Pile
Pier ID station(ft) Aignment H ghway Station PierType # O Piles Spacing(ft)
1 80 40 0 Si ngl e
2 180 40 0 Si ngl e
Pi er

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

1 3.3 Shar p 39.3 None Pour ed
2 3.4 Shar p 39.5 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 5097. 68 5091. 68 8.5 Squar e
2 5097. 43 5091. 43 9.5 Squar e

Pi er Description

Pier 1D 1

Because piers are tapered, pier width and Il ength are based on avg exposed pier
during 6/6/91 flooding. Stationing is based on field nmeasurenents and does
not relate to bridge plans. Pier elevations relate to datum of MDT dwg. 3870,
whi ch cl osel y approxi mates datum used in survey of sections (+/- 0.2 ft).

Pier ID 2

See description for pier 1. Al so pier 2 has been observed to experience the
nost scour. Channel -geonetry data (10/23/91) at exit and app sections were
used to estimate reference surface at bridge for determ ning scour depth at
pier 2 and to confirmlack of thalweg influence and | ack of contraction scour.

Pier Scour Data
Pier ID Dat e Ti me USOr DS

Wednesday, February 20, 2002 Page 5 of 8



BSDMS Summary Report

32 Gallatin River at U.S. 191 near Gallatin Gateway, MT

1 6/ 6/ 91 13: 35 Upst ream
1 6/ 18/ 92 14: 45 Upst ream
1 6/ 23/ 93 0: 00 Upst ream
2 6/ 6/91 13: 35 Upst ream
2 6/ 18/ 92 14: 45 Upst ream
2 6/ 23/ 93 0: 00 Upst ream
Pier Scour Accuracy Side Slope TopWdth Apprch Apprch Effective Skewto
ID Depth (ft) (ft/ft) (ft) Vel (ft/s) Depth(ft) Pier Wdth Fl ow deg)
1 0.8 0.3 6.5 15 8.4 4.8 3.4 3
1 1.2 0.3 12.1 19 5.1 3.3 3.4 3
1 1.9 0.3 8.3 23 6.2 3.4 3.4 3
2 5.5 0.5 4.1 44 10.6 5.5 3.4 3
2 4.6 0.5 5.3 44 7 3.7 3.4 3
2 4.5 0.5 5.7 48 7 3.8 3.4 3
. Sedi ment Bed Trough Crest ] Debri s
Pierl D Transport Mat eri al BedForm  (ft) (ft) Sigma Effects
1 Cl ear-water Non-cohesive Unknown 2.5 I nsignificant
1 Cl ear-water Non-cohesive Unknown 2.5 I nsignificant
1 Cl ear-water Non-cohesive Unknown 2.5 I nsignificant
2 Cl ear-water Non-cohesive Unknown 2.5 I nsignificant
2 Cl ear-water Non-cohesive Unknown 2.5 I nsignificant
2 Cl ear-water Non-cohesive Unknown 2.5 I nsignificant
PierlD D95 (mMm D84 (mm D50 (nmm) D16 (nmm
1 330 230 95 38
1 330 230 95 38
1 330 230 95 38
2 330 230 95 38
2 330 230 95 38
2 330 230 95 38

Pi er Scour Comments
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Pier ID 1 Ti nme:

Measur enent made from bridge w sounding wt and reel.
reference surface used to neasure to base of scour

is avg at WBEL and at

13: 35 US/ DS: Upstream

Effective pier width
hol e.

Approach velocity was estimated using surveyed channel -geonetry data,
streanfl ow data, and REWand LEWel evati ons input to HP2 option of WSPRO

Pier ID 1 Ti me:

See 6/6/91 description for PL.

Pier ID 1 Ti nme:

See 6/6/91 description for PL.

Pier ID 2 Ti me:

See description for

P1 for 6/6/91.

14: 45 US/ DS: Upstream
0: 00 US/ DS: Upstream
13: 35 US/ DS: Upstream

Ref erence surface for determ ning scour at

P2 is estimated using 10/23/91 data for exit and approach overlayed on bridge

section data for 6/6/91.
denonstrate no change in channel
ID 2

Pi er Ti nme:

See 6/18/92 description for P1.

Data for exit

and approach sections dated 10/7/92
geonetry for the two sections.

14: 45 US/ DS: Upst r eam

See 6/6/91 description for P2 for discussion

of how reference surface was estimated for determn ning scour depth.

Pier ID 2 Ti me:

See 6/23/93 description for P1.

0: 00 US/ Ds: Upstream

See 6/6/91 description for P2 for discussion

of how reference surface was estimated for determ ning scour depth.

Abutment Scour

ContractionScour
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Stage and Discharge Data

Peak Di scharge Fl ow Peak Stage Stage \Water Return
year m dy hr m (cfs) Qacc year mb dy hr m (ft) Tenmp (C) Period(yr)

1993 6 23 0 3360 (non 0 2
1992 10 7 0 431 85 0

1992 6 18 14:45 45 2930 90 0 2
1991 10 22 0 351 85 0

1991 6 6 13:35 35 6420 90 1991 6 6 13:35 35 5

Hydrograph
Hydr ogr aph Di schar ge
Nunber Year Month Day Hr M n Sec Stage(ft) (cfs)

Supporting Files
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