BSDMS Summary Report

81 Cedar River at US 218 near Janesville, IA

Site Location:

Site ID 81

Site Nane: Cedar River at US 218 near Janesville, |A

Count y: Br enmer

Nearest Gty: Janesville Cont act :
Dave d anon

State: 1A Hydraul i ¢ Engi neer, |owa DOT
(515) 239-1487

Lati t ude: 423913 or
Dave Miel | er

Longi t ude: 922752 Hydrol ogi st, USGS

(502) 493- 1935
USGS Station ID. 05458500

Rout e Nunber: 218
Rout e d ass: USs Publ i cati on:
Service Level: Mai nl i ne

Route Direction: Nort h
H ghway M1 e Point:
St ream Nane: Cedar River

River Mle: 207.7

Site Description:

U S. 218 over the Cedar R ver was relocated fromthe north edge of Janesville to a
location further north in 1992. Maps from Del orme do not have the bridge in the
correct (new) location. The hi ghway now crosses the Cedar R ver near the apex of a
river bend. This new | ocation consists of two parallel bridges, each with two | anes
of traffic and wi de shoul ders. Each bridge has six round-nose piers. The piers of
the downstream bridge are |l ocated directly downstream of the piers on the upstream
bridge. The piers are hanmmer-head type piers that are 18 ft long at the water
surface and hammer-heads are 40 ft long. There was a rock di ke (berm about 100 ft
upstream extending fromthe | eft abutnent out the top of bank. Al though the concrete
portion of the abutnments is not continuous between the bridges, there is only a
short distance and shallow ditch between the two bridges, so the abutnents have been
treated for hydraulic purposes as if they were continuous abutments. The right

abut ment has a gui debank on the upstreamside to help redirect flow fromthe right

f I oodpl ai n.

This site is used by the USGS for nmaki ng streanfl ow neasurements. The actual gage is
located in a park about 0.25 mles downstream fromthe bridge.

The bridge is located near the apex of a bend in the river. Standing on the bridge
| ooki ng upstreamreveal s a strai ght channel for about 500 ft and | ooki ng downstream
a straight channel for a much |onger distance. The channel beyond 500 ft is divided
by several islands. The description of the USGS gaging station states that the
streanbed i s conposed of sand, gravel, and rock.
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The left floodplain is fairly narrow, high, and thinly wooded. The right floodplain
islowwth trees and a bushy undergrowth. A small field is |located on the upstream
right floodplain and a residence with large yard is | ocated on the downstreamri ght
floodplain. In both situations the field and yard are several hundred feet fromthe
streanbank and the area between the streanbank and the field or yard is covered by
trees with a bushy undergrowth. The narrow |l eft floodplain is alnost conpletely
spanned by the bridge, but there is a significant contraction on the right side.

The USGS collected real -time data at this site on 7-23-99. During this visit the
stage was just past the peak and receding. A second visit was nade on 7-25-99. By
this time the stage had fallen to within the top banks. A lowflow visit was
conpl eted on 8-10-99.

Elevation Reference

Dat um MSL

MBL (ft): 902. 63

Description of Reference El evation:

RP1 - U S bridge, top of concrete wall above 1st drain (El ev = 902.63)
RP2 - DS bridge, top of concrete wall @marked RM (El ev = 906. 96)

BM #389 - Set nail and washer in north side of 18" oak, 237" south of station 172+72
(Elev = 902.93) from bridge pl ans

USGS Gaging Station |ocated approxi mately 2300" upstream of bridge:

Dat um of streamgage is 868.26 ft above sea | evel, datum of 1929.
The outside reference gage is a 6" wide channel iron with staff sections |ocated
15' streammard of gage.

RM 14 - 1/2" bolt on dowstream si de of gage house, 11 ft west of river.

(Bl ev=12.414 ft)
RM 16 - USGS nonunent set in concrete 3' west of gaging station (Elev = 9.693 ft)
RP 2 - Mddle of float hole opening on angle iron in well (Elev = 6.61 ft)

RP 3 - Top of nail located in upper staff plate backing (Elev = 10.294 ft)
RP 4 - Top of nail located in |ower staff plate backinag (Elev = 3.216 ft)
Stream Data
Dr ai nage Area 1661 Fl oodpl ain Wdth: Narrow
(sq m):
Slope in 0. 000379 Nat ural Levees: Little
Vicinity(ft/ft):
Fl ow | npact : Left Appar ent I ncision: Unknown
Channel Evol ution Unknown Channel Boundary: Al luvial
Arnoring: Unknown Banks Tree Cover: Medium
Debris Frequency: Cccasional Si nuosi ty: St rai ght
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Debris Effect:

Stream Si ze:

Fl ow Habi t :

Bed Material :

Val l ey Setting:

Local Br ai di ng: None

Medi um Anabr anchi ng: Local | y

Per enni al Bars: Nar r ow

Sand Stream Wdt h Random
Variability:

Low

Roughness Data

Manni ng' s n Val ues

Left Overbank Channel Ri ght Overbank

Hi gh: 0.15 0.034 0.15

Typi cal 0.1 0.03 0. 106

Low: 0.05 0. 024 0. 084

Bed Material

Measur ement D95 D84 D50 D16 )

Nunber Yr M Dy Sampler (qpm) (m) (nmm) (mm) SP Shape Cohesion
1 1.9 0.8 0.53 0.33 2.65 Non- Cohesi ve
2 8.8 4.9 1.5 0.43 2.65 Non- Cohesi ve
3 10.8 6.2 2.2 0.68 2.65 Non- Cohesi ve
4 11.2 3.9 0.94 0.51 2.65 Non- Cohesi ve
5 13 2.5 0.55 0.32 2.65 Non- Cohesi ve
6 1.6 0.9 0.47 0.28 2.65 Non- Cohesi ve
A Pi pe Non- Cohesi ve
Dr edge
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B Pi pe Non- Cohesi ve
Dr edge

C Pi pe Cohesi ve
Dr edge

Bed Material Comrents

Measurenent No: 1

At upstream edge of bridge between piers 5 and 4 along |left side of channel.

Measur enent No: 2

In center of stream 300 ft downstream from bri dges.

Measur enent No: 3

Left side, upstreamside of bridge

Measur enment No: 4

600 ft downstreamfromthe bridges in the right third of the channel

Measur enent No: 5

Just upstream of bridge

Measur enent No: 6

Upstream of bridge in left third of channel.

Monday, June 30, 2003 Page 4 of 11



BSDMS Summary Report

81 Cedar River at US 218 near Janesville, IA

Measur enent No: A

Just upstream of bridge between piers 6 and 5. No docunentation on size analysis but

field notes indicate sand.

Measur enent No: B

Just upstream of bridge between piers 4 and 5. No documentation on size analysis but

field notes indicate sand.

Measurenent No: C

Just upstream of bridge between piers 3 and 4. No docunentation on size analysis but

field notes indicate clay.

Bridge Data

Structure No: F 218-8(20)
Length(ft): 674
Wdth(ft): 40

Nunmber of Spans: 7

Vertical Configuration: Sl oping
Low Chord Elev (ft): 895
Upper Chord Elev (ft): 902. 8
Overtopping Elev (ft): 901.9
Skew (degrees): 0

Qui de Banks: Elliptical
Waterway O assification: Min
Year Built: 1992

Avg Daily Traffic: 8650

Pl ans on File: Yes

Parall el Bridges Yes

Upstream Downstream N A
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Cont i nuous Abut ment : Yes
Di stance Between Centerlines: 124

D st ance Between Pi er Faces: 62

Bri dge Descri ption:

This is a relatively new bridge built in 1992. Maps from Del orne do not have
the bridge in the correct (new) location. This site has two paralle

bri dges. Each bridge has six round-nose piers. The piers of the downstream
bridge are | ocated directly downstream of the piers on the upstream bridge.
The piers are hamer-head type piers that are 18 ft long at the water
surface and hanmer-heads are 40 ft long. There was a rock di ke (berm about
100 ft upstreamextending fromthe | eft abutnent out the top of bank

Al t hough the concrete portion of the abunents is not continuous between the
bridges, there is only a short distance and shallow ditch between the two
bri dges, so the abutnents have been treated for hydraulic purposes as if
they were continuous abutments. The right abutment had a short gui debank on
t he upstream si de.

Abutment Data

Left Station: 0
Ri ght Station: 673.75
Left Skew (deg): O
Ri ght Skew (deg) O

Left Abutnent Length (ft): 142
Ri ght Abutment Length (ft) 142
Left Abutnent to Channel Bank (ft): 200

Ri ght Abutment to Channel Bank (ft): 60

Left Abutnent Protection: None
Ri ght Abut ment Protection None

Contracted Qpening Type: 11

Enbanknent Skew (deg): 0
Enbanknent Sl ope (ft/ft): 6
Abut nent Sl ope (ft/ft) 2.5
W ngwal | s: No
Wngwal | Angle (deg): 0
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Pier Data
Bri dge Pile

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

1 95.75 0 Single 0

2 192. 25 0 Single 0

3 288. 75 0 Single 0

4 385. 25 0 Unknown 0

5 481.75 0 Unknown 0

6 578. 25 0 Unknown 0

Pi er

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

1 3 Round 18 None Pour ed

2 3 Round 18 None Pour ed

3 3 Round 18 None Pour ed

4 3 Round 18 None Piles

5 3 Round 18 None Piles

6 3 Round 18 None Piles
Top Bott om Foot or Pile Pile Tip

Pier ID Elevation(ft) FElevation(ft) Cap Wdth(ft) Cap Shape FEevation(ft)

1 868. 4 865.4 9 Squar e

2 862. 89 859.9 9 Squar e

3 858. 04 855. 04 9 Squar e

4 864. 08 860. 08 9 Squar e 839

5 863. 82 859. 82 9 Squar e 820

6 863. 96 859. 96 9 Squar e 860

Pi er Description
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Pier ID 1

Piers are nunbered fromleft to right |ooking downstream
Al piers have a uniformvertical profile.
Piers are 18 foot long, w th hamrer-head design at top.

Pier ID 2

Piers are nunbered fromleft to right |ooking dowstream
Al piers have a uniformvertical profile.
Piers are 18 foot long, w th hamrer-head design at top.

Pier ID 3

Piers are nunbered fromleft to right |ooking dowstream
Al piers have a uniformvertical profile.
Piers are 18 foot long, w th hamrer-head design at top.

Pier 1D 4

Fl ow approached pier 4 at approxi mately 20 degree angl e.
Piers are nunbered fromleft to right |ooking dowstream
Al piers have a uniformvertical profile.

Piers are 18 foot long, w th hamer-head design at top.

Pier ID 5

Fl ow approached pier 5 at approxi mately 22 degree angl e.
Piers are nunbered fromleft to right |ooking dowstream
Al piers have a uniformvertical profile.

Piers are 18 foot long, w th hamer-head design at top.

Pier ID 6

Pier 6 was in eddy fence, but fence was reasonably aligned at pier.

FI ow appoached pier 6 at 5 degree angle.

Piers are nunbered fromleft to right |ooking dowstream
Al piers have a uniformvertical profile.

Piers are 18 foot long, w th hamrer-head design at top.

Pier Scour Data
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Abutment Scour

ContractionScour

Measur enent

Contracted Contracted Uncontracted Uncontracted Scour

Nunber Dat e Ti me Dat e Ti me US/DS  Depth(ft)
1 7123/ 1999 15: 15 7/ 23/ 1999 14: 45 2
Measur ement Contract ed Contract ed Contracted Contracted
Number Accur acy Avg Vel (ft/s) Discharge(cfs) Dept h(ft) Wdth(ft)
1 0.5 5.6 24200 24.6 190
Channel
Measur emrent  Uncontract ed Uncont r act ed Uncontracted Uncontracted Contr a_ct ion
Nunber Avg Vel (ft/s) D scharge(cfs) Dept h(ft) Wdth(ft) Ratio
1 5.2 24800 22.6 210 0.29
Pi er
Measurement Contraction Scour Eccent - Sedi ment Bed Debri s
Nunber Rati o Locati on ricity Transport Form Ef fects
1 0. 032 Mai n Channel Li ve- bed Unknown Unknown
Measur ement Si gma Bed
Nunber D95 (m) D84 (m) D50 (mm) D16 (my) B89 \mierial
Mat eri al
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1 Non-
Cohesi ve

Contracti on Scour Comments

Measurenment No. 1

The reference surface used to determne the reported contraction scour of 2
feet was established by inspection of a |ongitudinal profile through the SR
218 surveyed bridge reach. The plot (shown in the longplot.jpg file in the
supporting files) illustrated a natural degradati on of the channel bed through
the bridge opening due to the bend rather than contraction scour. The
contraction scour was neasured bel ow the bed el evation in the bend rather than
average channel elevation in uncontracted sections further upstream and
downstream (see Janesville_Topo.jpg in supporting files). A spur dike
extendi ng upstream of the bridge’s right abutnent forced the right floodplain
flowto enter the channel approximately 100 feet upstream of the bridge at

whi ch point scour in the channel was observed. The reference surface was
established froma cross-section |ocated upstream of the convergence between
the floodpl ain and mai n channel flow. The maxi mum contraction scour depth was
~5.7 feet and observed upstream of the bridaes between pier #4 and #5.

Stage and Discharge Data

Peak Di scharge Fl ow Peak St age Stage  \ater Return
year mo dy hr m (cfs) Qacc year nmo dy hr m (ft) Tenp (O Period(yr)
42200 100
Hydrograph

Supporting Files

saab. neas. outp - scour cal cul ati ons out put worksheet

wsp_cal b. prt - WSPRO output file for calibration nodel using surveyed
hi gh-wat er nmarks and di scharge

wsp_prel.prt - WBPRO output file for nodel using pre-flood geonmetry for
scour cal cul ati ons.

Al Sections.xls - Excel spreadsheet with all surveyed channel bathynetry
f218.xls - Excel spreadsheet with all surveyed fl oodpl ai n topography.
Janesvill e_Topo.jpg - plot of surveyed channel bathynetry on July 23
1999.

LongProfile.jpg - longitudinal profile of surveyed channel reach used
to establish contraction scour reference surface

NewBri dgeLocation. jpg - sketch of new bridge |ocation and alignment
relative to old bridge

DCP00172. j pg - DCP00207.j pg - photos taken during 1999 fl ood
DCP00252. j pg- DCP00344. j pg - photos taken during after 1999 fl ood

Monday, June 30, 2003 Page 10 of

11



BSDMS Summary Report

81 Cedar River at US 218 near Janesville, IA

receded.

DSCN0123. j pg- DSCN0138. j pg - photos taken during | owflow and fl oodpl ai n
survey (2000).

Janesvil | e photos.doc - Wrd docunent description of all site photos.

I owa_Janesville 3-25-90.jpg - Aerial photo of site taken in 1990, prior
to construction of new bridges

| owa_Janesville 5-01-94.jpg - Aerial photo of site taken in 1994, after
construction of new bridges

ADCP Data Fil es:

| OM003.vel - 1OM 031.vel - output files of ADCP data collected on at
site 7-23-99.

Definition of headings for ADCP files:

Transect - transect file nunber

Ensenbl e - ensenbl e nunber

BinElev - Elevation to center of depth cell in ft MSL

Bi nDepth - Depth to center of depth cell in ft

U - u-velocity conponent (east) in ft/sec

V - v-velocity conponent (north) in ft/sec

W- vertical velocity conponent in ft/sec

X-SP - x location in UTM coordi nat es

Y-SP - y location in UTMoordinate

Mag - velocity magnitude in ft/sec

Dir - velocity direction referenced to north

UnitQ - discharge contain in depth cell

BotEl ev - Elevation of streambed in ft MSL

X-Loc - x location in |ocal coordinate system

Y-Loc - y location in |ocal coordinate system

U-Loc - u-velocity conmponent in x direction in |ocal coordinate system
V-Loc - v-velocity conponent iny direction in |ocal coordinate system
Dir-Loc - velocity direction referenced to the |ocal coordinate systemr
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