BSDMS Summary Report

6 Tanana River at S.R. 3 at Nenana, AK

Site Location:

Site ID 6
Site Nane: Tanana River at S.R 3 at Nenana, AK
County: Town of Nenana
Nearest City: Nenana Cont act :
U S. Geol ogical Survey, Water
State: AK Resources Division
218 E Street, Skyline Building
Latit ude: 645000 Anchorage, AK 99501
Longi t ude: 1484000
USGS Station ID:
Rout e Nunber: 3
Route C ass: State Publ i cati on:
U. S. Geol ogical Survey
Service Level : Mai nl i ne Wat er - Resour ces | nvestigations 32-
75
Route Direction: NA Scour at Selected Bridge Sites in
Al aska

By Vernon W Norman

H ghway M| e Point: Noverber 1975

St r eam Nane: Tanana Ri ver

River Mle:

Site Description:

This study site is |located at bridge 202, which crosses the Tanana River at
the town of Nenana on the Anchorage-Fairbanks H ghway. The principal bridge
consists of two 500-ft overhead-truss spans supported in the center by a
single pier. Not all of the flow of the Tanana R ver passes beneath this

mai n bridge because a bridged side channel conveys water at high flows. The
drai nage area of the Tanana River upstream from Nenana is approxi mately 25, 600
square miles, a small part of which is covered by gl aciers.

The Nenana River enters the Tanana River about 200 ft downstreamfromthe
bridge. Upstream and downstreamfromthe site, the Tanana River exhibits a
neandering pattern. About 1 mile upstreamfromthe bridge, a rock bluff
resists a northward migration of the river and forces it into a channel
extending in a west-southwestward direction. About 2,000 ft downstream from
the bridge, the river again turns to the north around the western end of
lowlying hills. The bridge is |located at a crossover of the river channel.
Crossovers on a neandering channel usually are characterized by scouring
during low and nediumflow and filling during high flows. At the bridge, the
left or south bank has been stabilized by vertical bul kheads which forma

| oadi ng dock for commercial rail and barge operations. Particle-size analyses
of streanbed material showthat it is conprised of sand and gravel.
Streanf| ow gagi ng records have been naintai ned at Nenana since 1962. The
nean- annual and 50-year floods are approximately 84,000 cfs and 168, 000 cfs,
respectively.

The nmeasurenments included in this study were nmade in 1967. The naxi num
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di scharge was 174,000 cfs.

Elevation Reference

Dat um Gage

ML (ft):

Description of Reference El evation:

Stream Data

Dr ai nage Area 25600 Fl oodpl ain Wdth: Narrow

(sq m):

Sl ope in 0. 00015 Nat ural Levees: Concave

Vicinity(ft/ft):

Fl ow | npact : St rai ght Apparent | ncision: Apparent

Channel Evol ution Restabilization Channel Boundary: Non-alluvi al

Arnori ng: Parti al Banks Tree Cover: High

Debris Frequency: Unknown Si nuosi ty: Unknown

Debris Effect: Unknown Br ai di ng: General ly

Stream Si ze: Unknown Anabr anchi ng: Ceneral |y

FI ow Habi t: Unknown Bars: W de

Bed Material: Unknown Stream W dth W der
Variability:

Val l ey Setting: None

Roughness Data
Manni ng's n Val ues

Left Overbank Channel Ri ght Overbank
Hi gh:
Typi cal

Low
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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 1967 7 28 Unknown 0.32 0.3 0.18 0.13 2.65 Unknown
2 1967 7 28  Unknown 19 14 9 6 2.65 Unknown
3 1967 7 28 Unknown 23 19 15 12 2.65 Unknown

Bed Material Comments

Measur enent No: 1

Sanpl e col l ected 1000 ft upstreamin the left half of the channel. Only the D90=0. 28
and D50=0. 18 were reported with the data. The D95, D84, and D16 were conputed from
the provided data. The D84 was interpolated fromthe D90 and D50 using a | og-
probability interpolation. Sigm was conputed as D84/ D50. D95 and D16 were
conputed fromthe equation D50 * Sigma”(standard normal deviate of 95 or 16).

Measur enent No: 2

Sanpl e coll ected 1000 ft upstreamin the right half of the channel. Only the D90=16
and D50=9 were reported with the data. The D95, D84, and D16 were conputed fromthe
provi ded data. The D84 was interpolated fromthe D90 and D50 using a | og-
probability interpolation. Sigm was conputed as D84/ D50. D95 and D16 were
conputed fromthe equation D50 * Sigma”(standard normal deviate of 95 or 16).

Measur enent No: 3

Sanpl e collected 50 ft upstreamfrompier. Only the D90=21 and D50=15 were reported
with the data. The D95, D84, and D16 were conputed fromthe provided data. The D84
was interpolated fromthe D90 and D50 using a | og-probability interpolation. Sigm
was conputed as D84/ D50. D95 and D16 were conputed fromthe equati on D50 *

Si gma”(standard normal deviate of 95 or 16).

Bridge Data
Structure No: 202
Length(ft): 1000
Wdth(ft):

Number of Spans: 2

Vertical Configuration: Unknown
Low Chord Elev (ft):

Upper Chord Elev (ft):

Overtopping Elev (ft):
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Skew (degrees): 10

Gui de Banks: Unknown
Waterway O assification: Min
Year Built:

Avg Daily Traffic:

Pl ans on File: No

Paral l el Bridges No

Upst ream Downstream N A

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

Di st ance Between Pi er Faces:

Bri dge Description:

This bridge consists of two 500-ft overhead-truss spans supported in the
center by a single pier. At high flows the pier is approximtely parall el
with the direction of the current at the water surface, but at low flows, the
pier is skewed at an angle of 10 degrees to the flow. Not all of the flow of
t he Tanana River passes beneath this main bridge because a bridged side
channel conveys water at high fl ows.

Abutment Data

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

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

Ri ght Abutment to Channel Bank (ft):
Left Abutment Protection:

Ri ght Abutnent Protection

Contracted Openi ng Type: Unknown
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Enbankment Skew (deg): 0
Enbanknment Slope (ft/ft):

Abut nent Sl ope (ft/ft)

W ngwal | s: No
W ngwal | Angl e (deg): 0
Pier Data
Bri dge Pile
Pier ID station(ft) Aignment Hi ghway Station PierType # O Piles Spacing(ft)
1 600 0 0 G oup 2 39.4
Pi er

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

1 10 Shar p 48 Unknown Piles

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

1 -3 -30 14 Round

Pi er Description

Pier ID 1

This pier varies froma 14-ft-w de round-nosed stemat the foundation to two 6-
ft-diameter colums supporting the pier cap. These are separated by a pointed
10-ft-wide stemwith an extrene positive rake designed to resist ice forces.
Pier is approx. parallel with high flows but skewed 10 deg. at |ow.

Pier Scour Data

Pier ID Dat e Ti me usor DS
1 8/ 17/ 67 0: 00 Downst r eam
Pier Scour Accuracy Side Slope TopWdth Apprch Apprch Effective Skewto
ID Depth (ft) (ft/ft) (ft) Vel (ft/s) Depth(ft) Pier Wdth Fl owdeg)
1 6 0.5 8.5 22 10 0
) Sedi nent Bed Trough Crest ) Debri s
PierID Transport Mat eri al BedForm  (ft) (ft) Sigma Effects
1 Li ve- bed Non- cohesi ve Dune 1.3 Moder at e
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PierlD D95 (mm) D84 (mm) D50 () D16 (mm)

1 23 19 15 12

Pi er Scour Comrents

Pier ID 1 Tinme: 0:00 US/ DS: Downst r eam

Longi tudi nal profiles of the streanbed beside the pier were obtained using
the boat and fathonmeter. Debris on the pier nose prevented the boat from
getting closer than 10 ft. A significant change in profile shape between two
measurenents on July 28 & 30 indicate a shift in angle of attack from< 5 deg

to > 5.

Abutment Scour

ContractionScour

Stage and Discharge Data

Peak Di scharge Fl ow Peak Stage St age at er Ret ur n
year nmo dy hr m (cfs) Qacc year nmo dy hr m  (ft) Tenp (C) Period(yr)
1967 10 11 0 19300 none 1967 10 11 0 4.1
1967 8 17 0 156000 none’ 1967 8 17 0 18.4 100
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1967 7 28 0 123000 none’ 1967 7 28 0 15
1967 7 27 0 117000 none’ 1967 7 27 0 14.8
1967 7 24 0 93900 none 1967 7 24 0 12.2
Hydrograph
Hydr ogr aph Di schar ge
Nunber Year Month Day Hr Mn Sec Stage(ft) (cfs)
1 1967 7 1 0 0 0 9.7
1 1967 7 3 0 0 0 8.7
1 1967 7 8 0 0 0 8.3
1 1967 7 11 0 0 0 9.2
1 1967 7 14 0 0 0 8.9
1 1967 7 18 0 0 0 9.3
1 1967 7 20 0 0 0 9.2
1 1967 7 25 0 0 0 14
1 1967 7 26 0 0 0 14. 7
1 1967 7 28 0 0 0 15
1 1967 8 1 0 0 0 12.2
1 1967 8 7 0 0 0 10.1
1 1967 8 11 0 0 0 10.6
1 1967 8 16 0 0 0 17.5
1 1967 8 17 0 0 0 19
1 1967 8 22 0 0 0 14
1 1967 9 2 0 0 0 8.5
1 1967 9 3 0 0 0 8.55
1 1967 9 5 0 0 0 8.1
1 1967 9 7 0 0 0 7.9
1 1967 9 24 0 0 0 5.5
1 1967 9 30 0 0 0 5.2
2 1967 7 1 0 0 0 58000
2 1967 7 3 0 0 0 49000
2 1967 7 8 0 0 0 45000
2 1967 7 11 0 0 0 54000
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