BSDMS Summary Report

58 Mississippi River at S.R. 3 at St. Paul, MN

Site Location:

Site ID 58
Site Nane: M ssissippi River at SR 3 at St. Paul, M
County: Ranmsey
Nearest City: St. Paul Cont act :
George H. Carlson
State: MN (612) 783-3220
USGS- WRD
Latitude: 445648 2280 Wyodal e Drive
Mounds View, MN 55112-4900
Longi t ude: 930444 or
ongt tuce Scott Jackson
. (614) 469-5553
USGS Station ID: USGS- VWRD
] 975 W 3rd Avenue
Route Nunber: 3 Col umbus, OH 43212
Route C ass: State Publ i cati on:

Service Level : Mai nl i ne

Route Direction: NA

H ghway M| e Point:

St ream Nane: M ssi ssi ppi R ver

River Mle:

Site Description:

At east side of downtown St. Paul, M\. Undivided 4 |ane freeway bridge 3, 363
ft long of 29 spans with span 9, (270ft), span 10 (362 ft),and span 11 (250.5
ft) over river channel. Spans are nunbered fromsouth end. End spans carry
hi ghway 3 over streets in flood plain now protected by | evees which confine
flow through St. Paul to 1200ft width or |ess where floods previously had
relief above 700 ft across 3500ft of flood plain on right bank. Piers in
channel initially had riprap for 20 ft out all around the bases. Naned
"Lafayette Freeway Bridge."

Note: Piers 8 - 11 have w de bevel ed corners

Elevation Reference

Dat um MSL

ML (ft):

Description of Reference El evation:

Benchmar ks:
#6244A, in SE corner, 0.8 ft north of south end of east concrete railing.
El ev. 730.569 ft.
#K349, set vertically in south face of southeast nbst concrete pier, 17.4 ft
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east of east rail of RR tracks, Elev. 763.933 ft.

#1254, in bridge pier 1.8 ft west of southeast corner of east pier in second

row of piers fromsouth end of bridge. El ev. 704.769 ft.

#W250, 34 ft north of Warner Road in east face of first pier east of river,

2.5 ft south of northeast corner or pier. Elev. 708.201 ft.

Addi ti onal marks available from MN DOT mapping unit, tel (612)296-3027.

Stream Data

Dr ai nage Area 36800 Fl oodpl ain Wdth: Little

(sq m):

Sl ope in 0. 000222 Nat ural Levees: Little

Vicinity(ft/ft):

Fl ow | npact: Strai ght Appar ent | nci si on: None

Channel Evol ution Constructed Channel Boundary: Alluvial

Arnor i ng: None Banks Tree Cover: Low

Debris Frequency: Rare Si nuosi ty: Si nuous

Debris Effect: None Br ai di ng: None

Stream Si ze: W de Anabr anchi ng: None

FI ow Habi t: Per enni al Bar s: Nar r ow

Bed Material: Sand Stream Wdt h Equi wi dt h
Variability:

Vall ey Setting: Moder at e

Roughness Data

Manni ng's n Val ues

Left Overbank Channel Ri ght Overbank

Hi gh: 0. 04 0.03

Typi cal 0.035 0. 025

Low. 0.03 0. 02

Bed Material

Measur ement D95 D84 D50 D16 )

Nunber Yr Mo Dy Sampler (nmm) (mm) (mm) (mm) SP Shape Cohesion
43 1978 0 0 1.1 0.7 0.48 0.2 2.65 Non- Cohesi ve
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46 1980 0 0 0.75 0.4 0.12 0.01 2.65 Non- Cohesi ve

Bed Material Comments

Measur enent No: 43
Bed material sanple # 43 (1978) collected 0.22 nile wupstream of bridge

Measur enent No: 46
Bed material sanple # 46 (1980) collected 0.28 nile downstream of bridge

Bridge Data
Structure No: 9800
Length(ft): 3383
Wdth(ft): 67

Nurmber of Spans:

Vertical Configuration: Curvilinear
Low Chord Elev (ft): 744
Upper Chord Elev (ft): 748
Overtopping Elev (ft): 715
Skew (degrees): 0

Qui de Banks: None
Waterway d assification: Min
Year Built: 1968

Avg Daily Traffic: 15000

Pl ans on File: Yes

Paral l el Bridges No

Upst r eam! Downst ream  Unknown

Conti nuous Abutnent: No
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Di st ance Between Centerlines:

Di st ance Between Pier Faces:

Bri dge Description:

Concrete bridge supported by concrete piers on piles. Only pier 9 & 10 are in
the main channel. Top of pile caps for piers 9 & 10 approx elev initially, of
stream bed, at 673 ft NGVD. Pile caps are 16ft thick, extending down to

657 ft under piers. Lowest part of bridge deck over channel at approx

elev 744 ft. Bridge is perpindicular to channel. Confinenent of flood flows
to width between | evees on both banks results in high velocities at bridge.
Abut nents are behind | evees and fl ow does not get near them River banks
under bridge are the | evees and fl oodwal I s which are continuous for 2.25
mles US and 0.5 nile DS of bridge. There is no contraction of flow width
from approach to bridge, the only contraction in area is due to presence

of the piers.

Abutment Data

Left Station: 23425

Ri ght Station: 20062
Left Skew (deg): O
Ri ght Skew (deg) O

Left Abutnment Length (ft):
Ri ght Abutnent Length (ft)
Left Abutnment to Channel Bank (ft): 1836

Ri ght Abutnent to Channel Bank (ft): 794

Left Abutnent Protection:

Ri ght Abutnent Protection
Contracted Openi ng Type: Q her
Enbankment Skew (deg): 0
Enbanknment Sl ope (ft/ft):

Abut nent Sl ope (ft/ft)

W ngwal | s: No

W ngwal | Angl e (deg): 0
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Pier Data
Bri dge Pile
Pier ID station(ft) Aignment Hi ghway Station PierType # O Piles Spacing(ft)
10 2628 21429.5 Single 0
11 2377.5 21680 Singl e 0
12 2242.5 21815 Single 0
13 2157.5 21910 Singl e 0
8 3260 20797.5 Single 0
9 2990 21067.5 Single 0
Pi er
Pier ID wWdth(ft) Pier Shape Shape Factor Length(ft) Protection Foundation
10 11.2 Squar e 32.3 Ri prap Piles
11 8.3 Squar e 30.2 O her Piles
12 4 Squar e 37.3 O her Piles
13 3.5 Squar e 36.5 O her Piles
8 8.7 Squar e 24 None Piles
9 11.3 Squar e 32 Ri prap Piles
Top Bott om Foot or Pile Pile Tip
Pier ID FEl evation(ft) El evation(ft) Cap Wdth(ft) Cap Shape Elevation(ft)
10 673 657 31 Squar e
11 703. 75 699. 25 15 Squar e
12 702. 35 697. 85 13 Squar e
13 702. 11 697. 36 13 Squar e
8 691.5 687 15 Squar e
9 673 657 35 Squar e
Pi er Description
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Pier 1D 10

Pier 10 is in left 1/3 of channel. Pile cap is stepped. Lower 8 ft is 31
ft wide, upper 8 ft is 27 ft wide. Base of pier is 11.4 ft wide. Pier
tapers to 7 ft wide at top at approx elev. 744 ft.

Pier 1D 11

Pier 11 is in flood plain on left bank with pile cap below grade. Pier is 8.3
ft wide at base tapering to 5.5 ft wide at top. Gound level is at elev
704 ft at base. Not subject to scour.

Pier ID 12

Pier 12 is in the flood plain on left bank. Pier is two 4 ft square posts
spaced 33.3 ft on center with a 4 ft square beam between posts from El ev.
705.35 to Elev. 709.35 ft. Pier is turned about 9 degrees cl ockw se to be
parallel to railroad tracks adjacent.

Pier ID 13

Pier 13 is in the flood plain on left bank. Pier is two 3.5 ft sq posts
spaced 33 ft on center with a 3.5 ft square beam between the posts from el ev.
705.61 to 709.11 ft.

Pier ID 8

Pier 8is 8.67 ft wide at base, 4.5 ft wide at top. Pier is in flood plain on
ri ght bank behind floodwall. Not subject to scour. Gound at base is at El ev.
703 ft.

Pier 1D 9

Pier 9 is inright 1/3 of channel. Pile cap is stepped, Lower 8 ft is 35 ft
wi de, upper 8 ft is 31 ft wide. Base of pier is 11.3 ft wide. Pier tapers to
7 ft wide at top. Approx elev. of top is 742 ft, about 34 ft above hi ghest

wat er | evel expected.

Pier Scour Data

Pier ID Dat e Ti me UsCr DS
10 3/ 28/ 69 14: 30 Upst ream
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10 4/ 3/ 69 11: 57 Upst ream

10 4/ 9/ 69 11: 52 Upst ream

10 4/ 15/ 69 12: 40 Upst ream

10 4/ 23/ 69 11: 37 Upst ream

10 4/ 28/ 69 12: 15 Upst ream

10 6/ 4/ 69 13: 35 Upst ream

9 3/ 28/ 69 14: 30 Upst ream

9 4/ 3/ 69 11: 57 Upst ream

9 4/ 9/ 69 11: 52 Upst ream

9 4/ 15/ 69 12: 40 Upst ream

9 4/ 23/ 69 11: 37 Upst ream

9 4/ 28/ 69 12: 15 Upst ream

9 6/ 4/ 69 13: 55 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 owdeg)
10 1.7 0.1 17.7 60 2.16 14 10.9 0
10 1.4 0.1 19.4 50 2.51 15.7 10.8 0
10 2.9 0.1 9.1 75 3.88 22 10.9 0
10 2.2 0.1 13.1 50 5.16 32.1 10.3 0
10 2.6 0.1 11.8 50 4.63 32 12 0
10 1.3 0.1 23.6 60 3. 77 26 12 0
10 1.6 0.1 18.6 60 1.54 15.5 13.4 0
9 3 0.1 14.3 90 2.16 19.5 16. 4 0
9 2.8 0.2 13.8 75 2.51 21.2 15.9 0
9 2.7 0.2 13 100 3.88 27.8 14.9 0
9 15 0.5 3.1 100 5.16 38.6 17.3 0
9 13.8 0.5 2.84 110 4.63 31.3 17.7 0
9 10.3 0.2 4.35 95 3.77 28.6 18.1 0
9 2.2 0.1 13.8 60 1.54 18.8 16.8 0
Sedi ment Bed Trough Crest Debri s
PierlD Transport Mat eri al BedForm  (ft) (ft) Sigma Effects

10 Li ve- bed Non- cohesi ve Unknown 1.8 I nsignificant
10 Li ve- bed Non- cohesi ve Unknown 1.8 I nsi gni fi cant
10 Li ve- bed Non- cohesi ve Unknown 1.8 I nsignificant
10 Li ve- bed Non- cohesi ve Unknown 1.8 I nsi gni fi cant
10 Li ve- bed Non- cohesi ve Unknown 1.8 I nsignificant
10 Li ve- bed Non- cohesi ve Unknown 1.8 I nsi gni fi cant
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10 Li ve- bed Non- cohesi ve Unknown 1.8 I nsigni ficant
9 Li ve- bed Non- cohesi ve Unknown 1.8 I nsignificant
9 Li ve- bed Non- cohesi ve Unknown 1.8 I nsi gni ficant
9 Li ve- bed Non- cohesi ve Unknown 1.8 I nsignificant
9 Li ve- bed Non- cohesi ve Unknown 1.8 I nsi gni ficant
9 Li ve- bed Non- cohesi ve Unknown 1.8 I nsignificant
9 Li ve- bed Non- cohesi ve Unknown 1.8 I nsi gni ficant
9 Li ve- bed Non- cohesi ve Unknown 1.8 Unknown
PierlD D95 (nm) D84 (nm) D50 (nm) D16 (nm)
10 1.1 6.7 0. 48 0.2
10 1.1 6.7 0.48 0.2
10 1.1 6.7 0.48 0.2
10 1.1 0. 67 0. 48 0.2
10 1.1 0. 67 0. 48 0.2
10 1.1 0. 67 0.48 0.2
10 1.1 0. 67 0.48 0.2
9 1.1 0. 67 0.48 0.2
9 1.1 0. 67 0.48 0.2
9 1.1 0. 67 0.48 0.2
9 1.1 0. 67 0.48 0.2
9 1.1 0. 67 0.48 0.2
9 1.1 0. 67 0.48 0.2
9 1.1 0. 67 0.48 0.2
Pi er Scour Comments
Pier ID 10 Tine: 14:30 US/ Ds: Upst r eam
Note: For all neasurenents, the side slope of scour hole is horizonta
di stance per foot change in elevation of streambed in the scour hole.
Note: For all neasurenents, bed material sanples were not obtained in 1969.
&fﬁ?h. The width of the pier was cal cul ated as the depth wei ghed average pier
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Pier ID 9 Tine: 13:55 US/ Ds: Upstream

The width of the pier was cal cul ated as the depth wei ghed average pier w dth.

Abutment Scour

ContractionScour

Stage and Discharge Data

Hydrograph
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Supporting Files
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