BSDMS Summary Report

5 Tanana River at S.R. 2 at Big Delta, AK

Site Location:

Site ID 5

Site Name: Tanana River at SR 2 at Big Delta, AK

County: Town of Big Delta

Nearest City: Big Delta Cont act :
U S. Geol ogical Survey, Water

St at e: AK Resour ces Divi sion
218 E Street, Skyline Building

Latit ude: 643000 Anchorage, AK 99501

Longi t ude: 1461000

USGS Station ID

Rout e Nunber: 2

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 Sites in Al aska
By Vernon W Norman

H ghway Mle Point: 281 November 1975

St ream Nane: Tanana River

River Mle:

Site Description:

This study site is |located at bridge 524, which spans the Tanana River at mle
281 on the Richardson Hi ghway, and is 0.5 miles northwest of Big Delta. The
bridge at this site is 784 ft |long and consists of one overhead-truss span

399 ft long and four girder spans each about 95 ft [ong, supported by four
round- nosed concrete piers. Upstreamfromthe bridge, the Tanana River

channel is braided and contains gravel bars and islands. |mrediately down-
streamfromthe bridge the Delta River enpties into the Tanana R ver and forns
a delta. This forces the Tanana River into a narrow channel against a bl uff
on the opposite bank, which creates turbul ence and has caused the bed of the
streamto scour a large hole to a depth of about 40 ft. The streanbed in the
vicinity of the bridge is conposed of sand, gravel, and sone cobbles

The drai nage area of the bridge is about 13,500 square nmiles, a small part of
which is covered by glaciers. Daily discharge was recorded at this site for

8 years during the period 1949 through 1957. The annual peaks observed during
that tinme ranged from 37,600 cfs to 62,800 cfs. Mean-annual and 50-year peak
flows were approximately 49,000 cfs and 67,000 cfs, respectively. Stage-

di scharge rel ations were very poor because of the alternate advance and
retreat of the controlling delta. Mst of the neasurenents in this data

set were nade in 1971.

Elevation Reference

Tuesday, February 19, 2002 Page 1 of



BSDMS Summary Report

5 Tanana River at S.R. 2 at Big Delta, AK

Dat um Gage

MBL (ft): 919. 19

Description of Reference El evation:

Stream Data

Dr ai nage Area 13500 Fl oodpl ai n Wdth: Wde
(sq m):
Slope in 0. 0006 Nat ural Levees: Unknown
Vicinity(ft/ft):
Fl ow | npact : Ri ght Appar ent | nci sion: Unknown
Channel Evol uti on Unknown Channel Boundary: Alluvial
Arnori ng: Parti al Banks Tree Cover: Low
Debris Frequency: Unknown Si nuosi ty: Si nuous
Debris Effect: Unknown Br ai di ng: Local Iy
Stream Si ze: W de Anabr anchi ng: Local |y
FI ow Habi t: Per enni al Bar s: I rregul ar
Bed Material: G avel Stream W dt h W der
Variability:
Val l ey Setting: Moder at e

Roughness Data

Manni ng's n Val ues

Left Overbank Channel Ri ght Over bank
Hi gh:
Typi cal
Low:
Bed Material
Measur ement D95 D84 D50 D16 ]
Nunber Yr M Dy Sampler (mm) (mm) (mm) (nmm) SP Shape Cohesion
1 1971 6 24 Dr ag 58 45 30 20 2.65 Unknown
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2 1971 7 16 Drag 86 42 14 5 2.65 Unknown

Bed Material Comments

Measur enent No: 1

Only the D90=50 and D50=30 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 log-probability interpolation. Sigma was conputed as D84/ D50. D95 and D16
were conputed fromthe equation D50 * Signa™(standard normal deviate of 95 or 16).
Sedi ment sanpl e nunber 1 was collected at the bridge near pier 4 using a drag

sanpl er. Sedi ment sanple nunber 2 was collected in the approach section

upstream fromthe bridge and is thought to be nore representative than sanpl e nunber
1.

Measur enent No: 2

Only the D90=58 and D50=14 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 log-probability interpolation. Signa was conputed as D84/ D50. D95 and D16
were conputed fromthe equation D50 * Sigma™(standard normal deviate of 95 or 16).
Sedi nent sanpl e nunber 1 was collected at the bridge near pier 4 using a drag

sanpl er. Sedi ment sanple nunber 2 was collected in the approach section

upstream fromthe bridge and is thought to be nore representative than sanpl e nunber
1.

Bridge Data
Structure No: 524
Length(ft): 784
Wdth(ft):

Nurmber of Spans: 5

Vertical Configuration: Unknown
Low Chord Elev (ft):

Upper Chord Elev (ft):
Overtopping Elev (ft):

Skew (degrees): 35

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

Avg Daily Traffic:

Pl ans on File: No
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Paral l el Bridges No

Upstream Downstream N A

Conti nuous Abutnent: No
Di st ance Between Centerlines:

Di st ance Between Pi er Faces:

Bri dge Description:

This bridge is 784 ft long and consi sts of one overhead-truss span 399 ft

| ong

and four girder spans each about 95 ft |ong, supported by four round-nosed
concrete piers. The piers, which taper from2.5 ft wide at the cap to 5 ft
wi de at the footing, are perpendicular to the roadway but are skewed to the
flow At high stages the angle of attack varies from 35-40 degrees.

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 Abutment to Channel Bank (ft):

Left Abutment Protection:

Ri ght Abutnent Protection
Contracted Openi ng Type: Unknown
Enmbanknment Skew (deg): 0
Enbankment Sl ope (ft/ft):

Abut nent Slope (ft/ft)

W ngwal | s: No

W ngwal | Angle (deg): 0
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Pier Data
Bri dge Pile

Pier ID station(ft) Aignment Hi ghway Station PierType # O Piles Spacing(ft)

1 90 0 0 Singl e 0

2 185 0 0 Singl e 0

3 280 0 0 Single 0

4 371 0 0 Singl e 0

Pi er

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

1 5 Round 31 Unknown Pour ed
2 5 Round 31 Unknown Pour ed
3 5 Round 31 Unknown Pour ed
4 5 Round 44. 4 Unknown Pour ed
Top Bot t om Foot or Pile Pile Tip
Pier ID Elevation(ft) Elevation(ft) Cap Wdth(ft) Cap Shape FElevation(ft)
1 Squar e
2 Squar e
3 Squar e
4 Squar e

Pi er Description

Pier ID 1

This pier's width tapers from2.5 ft wide at the cap to 5 ft wide at the
footing. It is perpendicular to the roadway but skewed approxi mately 35-40
degrees to the flow

Pier 1D 2

This pier's width tapers from2.5 ft wide at the cap to 5 ft wide at the
footing. It is perpendicular to the roadway but skewed approxi mately 35-40
degrees to the flow
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Pier 1D 3

This pier tapers from2.5 ft wide at the cap to 5 ft wide at the footing. It
i s perpendicular to the roadway but skewed approxi mately 35-40 degrees to the
flow.

Pier 1D 4

This pier is alittle bit bigger than the other ones. It tapers from3 ft
wide at the cap to 5 ft wide at the footing. The piers are perpendicular to
t he roadway but are skewed approxi mately 35-40 degrees to the flow

Pier Scour Data

Pier ID Dat e Ti e USCOr DS
1 7116/ 71 0: 00 Downst r eam
2 7/ 16/ 71 0: 00 Downst r eam
3 7116/ 71 0: 00 Downst r eam
4 7/ 16/ 71 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 ow deg)
1 6 0.5 7.1 12 5 37
2 7 0.5 7.3 12 5 37
3 6 0.5 6.8 15 5 37
4 8 0.5 5.7 14 5 37
) Sedi nent Bed Trough Crest ) Debri s
PierID Transport Mat eri al BedForm  (ft) (ft) Signma Effects
1 Li ve- bed Non- cohesi ve Unknown 3 Moder at e
2 Li ve- bed Non- cohesi ve Unknown 3 Moder at e
3 Li ve- bed Non- cohesi ve Unknown 3 Moder at e
4 Li ve- bed Non- cohesi ve Unknown 3 Moder at e
Pierl D D95 (M D84 (mm D50 (mm D16 (mm
1 86 42 14 5
2 86 42 14 5
3 86 42 14 5
4 86 42 14 5
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Pi er Scour Comrents

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

Because of the skewto flow, water on the left side of the pier had a placid
appearance, while the water surface on the right was extrenely turbul ent.

The only characteristic of the streanbed profiles comon to all four piers is
m ni mum streanbed el evati on, which apparently was on pier's downstream end.

Pier ID 2 Tinme: 0:00 US/ DS: Downst ream

Because of the skewto flow, water on the left side of the pier had a placid
appearance, while the water surface on the right was extrenely turbul ent.

The only characteristic of the streanbed profiles comon to all four piers is
m ni mum streanbed el evation, which apparently was on pier's downstream end of
the pier.

Pier ID 3 Tinme: 0:00 US/ DS: Downst r eam

Adj acent to this pier, the bed scoured down to the top of the footing for a
length of at least 10 ft at the downstreamend of the pier. The m ninum

streanbed el evati on occurred downstream of the pier. The depth of scour to
be expected in the absence of the footing probably wouldn't be significant.

Pier ID 4 Time: 0:00 US/ Ds: Downst r eam
Because of the skewto flow, water on the left side of the pier had a placid
appearance, while the water surface on the right was extrenely turbul ent.

The only characteristic common to all four piers was the mni mum streanbed
el evation, which apparently was |ocated at the downstream end of the piers.

Abutment Scour

ContractionScour
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Stage and Discharge Data

Peak Di scharge _ Flow Peak Stage __ Stage  \ater Ret ur n
year mo dy hr m (cfs) Qacc year no dy hr m (ft) Temp (O Period(yr)
1971 7 16 0 46500 none 1971 7 16 0 66.5 9
1971 8 13 0 52600 none 1971 8 13 0 66.2
1971 6 24 0 27700 none 1971 6 24 0 65

0 none 1971 5 14 0 60
Hydrograph
Hydr ogr aph Di schar ge
Nunber Year Month Day Hr M n Sec Stage(ft) (cfs)
Supporting Files
Tuesday, February 19, 2002 Page 8 of 8



