APPENDIX A:

SUMMARY OF 2004 BRIDGES REVIEWED FOR FIELD TEST SITES

120



6°CT S9A 0S 00cT 006 TST HSN JBA0 A HLD L/T/-60-0Z¥TPeT NP puod 1 ST-0¢-9| 0C
L/T/-60-0C¥TPeT NP pUO4 P171-02-9| 6T
S'0T S9A 0T-8 4 0L 008¢T 00c6 %3310 3NN USASS I8N0 TST HSN
L/T/-60-0C¥TPeT NP puod §1-0¢-9| 8T
8T S9A ON 6 6v8T €LET 19/AIH 100y JBA0 3i1zuay % aAld }21l10H Z)19)1S/I3pIaN 0.-¥0-€0.L¢C aupey (0T-159-9| LT
89T S9A ON 8T €ave 28T 1A 100y J8A0 188415 Auaqi B 8ALQ OIl0H Z)19)1S/I3pIaN 0,-G0-€0.¢ aupey B80T-15-9| 9T
80T S9A ON i) €TET €88 19/AIH 100y JO yduelg 3 1SN0 peoy 3JIN OML Z)191S/I3pIaN 0.-T0-¢0L¢ aupey OTT-0v7-9| ST
uononisuodal e J0N 19AIY X04 I9A0 6G HLS| lia114/beb3 09-00-0S¥¢ | eysanep\ ¢S1-29-9| ¥T
T8 S9A ON 0S 00T¢ 00€T 23310 J1epad I9A0 SNUBAY UIBISIN| Z)19)1S/I3pIaN 0/-€0-TT.Z |uoiBulysemEET-99-9 | €T
6'L S9A ON i) 0ST8 0509 %3310 93UOWOUOIN 3117 J3A0 peoy 3j|iAueld Z)19)1S/I3pIaN 0,-60-269¢ | @33nezQ |v¥6-S¥-9d| T
T6 S9A ON 14 LlC /8T 33310 J1epad I9A0 peoy 3aal1D Jepad Z)19)1S/I3pIaN 0/-G0-G69¢ | 93nezQ |€6-Sv-9d| 1T
0,-60-GvS¢ | @Nem|iIN £69-07-9 | 0T
vee ON ON oy 009.¢ oovte (am % g3) Yo dn 1810 anuaAy uoidweH 1sam
0£-80-G1G¢C | @Nem|IN 969-0v-9| 6
yosiqey/bebl3
04-20-GvS¢C | @Nem|iN £69-0v-9| 8
9'sT ON  |GT+ puo1Sam ‘'sap or 000€2 00102 (am® g3) s
JBAIY 99UOWOUIN JBA0 anuaAy uoidweH 1S9
0£-90-SvSZ | @anemiiiN 869-0v-9| L
: s9 s9 SRANEMIN osige]/beb -20- adNeM|IN gTZ-0v-
Gg'8 A (&~ SOA 14 0419 0€ES ‘1oAY SUOWOUBIN JaN0 Peoy [IIN 1S3M yosiger/oen|3 [AATAV=VASTA X N £T¢-0v-9| 9
G'ET S9A L~ SBA (014 0009¢ [00) 474" 13NIY 100y J3N0 peoY 110|9g 1S9\ yosiqe/beb|g 0,-70-G2G¢ | @nNem|iN p0L-0v-9| S
T9T ON ON (014 00TSC 00€0¢C 2a¥NeM|IN ‘19AIY 9BNNBM|IN 19A0 EF-[HOequazURM/zalIdNND | 0L-L0-0L5C | @NemiiN L0T-0v-9| ¢
LT'ET ON ON 14 009€ 000€ I0d X0 39810 UeIpU| JBA0 peoy uead Z)I9)1S/I3pIaN 0,-80-G.6¢ | @Nem|iN 90L-0v-9| €
€T ON ON 14 oove 000¢ julod X0 %9310 UedIpU| JIA0 peoy Jushiay Z)19)1S/I3pIaN 0,-60-G.6¢ | @nem|iN 80L-0v-9| ¢
S'0T ON ON 14 006¥ 000% I0d X0 ‘Z€-HLS 40 dALQ JUI0d YLON Z)I91S/I3pIaN 0,-0T-S.6¢ | @Nem|iN Y0L-0v-9d| T
199y) WbIBH (udw)  [(r20z) QuyeIL[(r00T) duyelL uoyes0] "ON
Buiuapip Jabeuel 109loid @l 109loid fAuno) ‘ON
ngy paads oiyell | Ajreq fenuuy |Ajreq renuuy / dweN 198loid abpug

S3LIS 1S31 1314 404 daM3IATH S39dldd 002 40 AYVYINWNNS

121



ybIH=¢ ‘wnipa=g ‘mo1=T Buirey

%trtr z z € S0 S0 - N Kepo ues| Apues preH| /ST-02-9 | 02
sge|s yoeoiddy 9v1-0¢-9 | 6T
%98 € Z 5S¢ 5S¢ € sl@0uod | N Kejp AyIs ynsw o3} Yyos
sge|s yoeolddy SyT-02-9 | 8T
%9t ST z € S0 T - N Kepo Ayis preH| 20T-16-9 | 2T
%6V ST z € S0 ST - N Kepo Ayis preH| 80T-16-9 | 9T
%89 ST 14 S'C € S0 Jeydsy N IS JNSW-Yos Jano yns AIvA| 0TT-0v-9 | ST
%0 - 2ST1-29-9 | v1
0 : uompuod reyds: ) AJIS NS 01 YNS|A I8N0 1ead| GET-99-9
6. € 14 14 € ST peq u ddy 3 obpug| TEUISY IS 4 ] €T-99 €T
0 : : ajqissod :joA ybiy reyds: A)jIS/pues asuspw 0] 8S00 -G-9
%9 z z z ST 4 oBpuq [ews Alop| TEUISY lis/p p 7| v6-G¥ A
0 . Aem euds ) AJ|IS JISA Jano pues Aake[d o
1S T ¢ s¢ ¢ 0 -2 ol abpuq Aem auQ Jeydsy IS 01 YIS\ JOAO pues 8s007] €6-sr-d T
569-07-9 | 0T
%Ly T T T T € gels yoeoiddy~| 81810u0D | A Ked Ayis preH 01 YnsA
969-0v-9 | 6
169-0v-9 | 8
%L. Z T € SC € gels yoeoiddy~| 81810U0D | A Kepo Ajis ynsw o3 yos
869-0v-9 | £
0 : yoeoudde -- auo)sawl| Jano Aejo Ayjis pre 12-0v-9
hEY T z z 0 4 JOU “UBAIND XOg N I [o Ais pieH| 2T2-0 9
9 € € Jeydsy A Rero s 00,079 | §
%00T € € € WwNIPa\ JAA0 pues 8s007 180 IS dluebio
%trty T T € 0 € - N 001 uo Buwesg| 0T-0v-9 | ¥
%T9 14 T € Z ST Jeydsy A Kepo Ayis yyns A1an 1o pues 8so00| AIBA[ 902-0v-9 | €
0 euds Kepo Ajis ynsa oy o
%8S ¢ T € ¢ T Heudsy A HIIS wnipaw 1aA0 pues as00| - 9s00| >‘_m> 804-0v-4 c
%29 14 T S'Z Z Z Jeydsy A Kepo Ayjis yns Aisn 1eno pues 8so0| Aisp|  202-0v-9 | T
b Bunooj 1uswinge "ON
Buney | Buney |Buiey |4 uney Buiey | Buney SUBWWOS JayI0|1uswaney| NS ! -oN
[[e49AQ | HISIA BUS | /Buluspim gy |1os 1av als MoO[aq suonipuo) |10s| abpug

S3LIS 1S31 dT314 404 daM3IINTY S39Aldd v00Z 40 AIVINIANS

122



APPENDIX B:

HEMLOCK BRIDGE DOCUMENTS
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ENGLISH H-IHI:{ 'SIREWITURE SURVEY REFUKI ST LN

ensa s | (] Box |[JCuvert [ Wkscoris.: Dpgearisnsnt of Transpostalion
Culvert | Exten. [ ten [[JOther CQFDATER Sl 1RO
Final Plen Dus Dete  |Prefiminary Plan Due Date [l romo
i for Cutverts) [] vesgeot REMIMGETON
Q )| ‘Hoihrm 0 cwe
Hew Struchens Mumbse County Progect I
finciude Uit when Agpropeisia] : Design: @33 OO C‘D
ST wooh
B11- UG Jomanaen 955 Q0 IO a—
Etatlon [Bection Tewn " [Fange
. '3 TZ2IN - B3E
124900 / 2/ A
[R——" identiy Stream [ Appicable)
B ooy Bepnefesoee 00 HEMLOCK. CREEK-
[] ooer iDescibe)
District Gonlact Personitrea Code with Telephaons Mumbe: Teaffic Forscast Duts
Design Avarage Dally Hoadway
T (1 Your Traftic (ADT) Design Functional Class
Corsutan Contsct Parsonihnes Gode with Telapons Mumber Ty o Sposd
g =+ .l TrATLs
m "\1&@‘ {DO meh | CouLELTON,

Instructions for Structure Survey

I mirbion o thes mpoc, the followng Irormation shal b subsmitii
1. Small County Map on which the locafion of propased siruciure is shown In red and highway relocation, it any, in green. Exiurart B

2. Plan and Profile Sheet on proposed reference line of highway showing the following: (a) Ground line;
(k) Finished grade fing; () Profle grade line elevations af least every 100 feet for 1,000 feet each side

of the stucure; (d) Vertical curve conlrol paints; () Horizontal curve control points; {f) Curve data, incuding
full SE and runcfl distance. Fupmarr 'O

3, Confour Map of the site drenwn to & scale of not less than 1°= 20 feel with one-foed contours and showing the Tollowing
(&} Existing highway and structure; (b) Proposed highway alignrmen and RAN, () Station numbers; (d) Nodh point,
(&) Buildings; {f) Underground faciities; (g) Other fealures which influence the design; (h) Recommendead ehannal changs;
(i) Direction of stream fow, () Stations at end of existing structure; (k) For consuftam designed siructures: Proposed
struetire and extent of NRFER. =, ey T [

4. Typical Roadway Cross Soction of propased approaches showing the following: (a) Dimensions.
(b} Slopes; (6 Type and width of sudacing or pavement. (d) Sidewalk, curb and gutiar; (e} Subgradsa
and pavernent thickness, () Clear zone widlh, FadI0TT 0

5, Stream Cross Sectlon at upstream and downsiream faca of existing bridge and at one brdge length
wpsiraam and downstream. ExnmT =

6 Original Photographs of. (a) Existing structure; &) Upstieamn and Downstream struciures; (c) Buldngs
wilhin 1040 feed of the proposed struchure; (d) Unobslructed FlBI‘ll:erI'l'lll:- virw tooking upstream and downsiream from
proposed strocture. *Air photo masaics if available® = i IRIT E

-

Proposed Location Map showing slnsclure localon and numiber, one pel struciure whean there are mulliple
slruciures on the project. Exprprr 7 !

B, Atach a copy of the requlatory flood plain map (FEMA map) depicling the sie F,.-.KH'IMT I H .

. For censullant designed struclures - Hydraulic Report wiwch may contan the following: (a) USGS quadsangle shiesl
showing proposed locafion, highway alignment and reach of dver; [b) Al avaable lood history, high waler marks with
date of oocismence, natwe of Mooding, damages and scow information; (c) Factors afiecting water slages;

[d) Navigation Clearance. For guidance in making repor, sec Chapler B of Bridge Design Manual, (E) Discussion
ol aflemalives considered, faclors inBuencing selaciion
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;, _Froposed Structure r

Bretorence for Siruckes Trpe st B Sae [ Check here f To be detennined by Gentral Ofice
Foadwary Whdit Betwetn Curts Superedegton
e PRV Moz Gy Fum
Sidewales - Mumber Clear Whdt
NanE FL

Sipacify Wing Location lor Beam Guand Attachment |Mmmmmaunmumumm

Sipeaily Wing Location for Surface Drsin Anchon

WV Location when: Bridgs BarneoRall continues on Rosdway Apgeoach

j=3 : Mo ks Project in Flood Harand Ares B O Mo
0O Yes [ Mo HaveSol Borings been Requested [} O Mo 1

(I no, Plesse Explain on Page 4) ] [@ Mo Lighting Required on Bridge -
0O Ye: [ Ho Steged Construction Bl Cloghey (D, linches (i
O Ye: [ Mo Tempocary Stuchue Reduiced O Ye: [J Mo Cenberfor Bard Recommended Cubvert Ooly)
[ Yes [ Ho Pips Underdming of Abutments .

Froposed Disposition of Existing Structure
H Yes [J Mo Swucuss wll bé Removed
H Yes [] Ho Bid Neswll be inchuded in Sucture Plan Cuanities
O Yes [§ Mo Struchss will Rsmsin i Sendcr  Strucure Humber

D Special Foundalion Tn_lhhdnsumuiﬂhmhlﬂmw

W il ba T on o Siraire. ool B Followiey Dt
Type: S Opaning See il AL Wisight il

“Fievalions

angi b as of box Ir-hmﬁwum

Shope of Channe| al Siclure

i[O RHF O LHF

All-Proposed Structures
C.L. 1o G of Substnsctues) Shivw

€a a6

B | ﬁ,ﬂ. {100) = a0 o -
it BeiBee i) idgo - : Eridge:
TSR QRdwy) Mo d vigh water 100y 1 '] 0. |3r.

S L o
an . E] :RHF JE\ LHF

Spam o0
e

0 | Barper Siamt ) ds
[Pm;r,al LT=
_ Overlopping FmWn.m Regulatory High Water
ois a o o :
FL Hgth ' A i e A
Sg FL I
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Existing Structures At or Near Proposed Site

STRUCTURE DATA UPSTREAM AT SITE DOWNSTREAM

Sinucturs Number (B /7 1 C) B-11-5%% B-T1-) =T
FRaiiraad or Highway STH =4 STH T3 [ ires RaLE:
Distance #om Propossd Sie in Mies 4 | oo e
Tipes: Supersiruciune STEEL

Substrciuns; Abutmenis COMCRETE COWCRET & oo

Piers - - TIMBERS

Is Stiuclure Supporied on Bearing Pies? =]
Condition:  Superstruciune FALE.

Subsinsciure AR
Year Bui 1974 1949 -
Humber of Spans \ . N \ =)
Clvar Span Langths Along { Rosgway / Track) S2.6% - | \24.35" Wo.0"
Floadwray VAT Bisbween Curts O 240’ -
Sidewalcs:  Number -

Chaar Width -

Loeation -
Shrm. Slraam - —

Siruciure & —_— —
" Bavation | Firished Ceade 993 90 980.07, - 1. 3%

t 4 frowcnon — 86 04 — 9%5.85 — 4741k
Dees OAft Pas4 Salistaciorky ~EDS He=, —HES
Does lcs Pass Saislactrily =% ~E —HE
Characier of Material i Slieam Bed SAID, o W | S, By s i L At LY

Characier of Drsksge Basin %EL_ME SSEEATE o e
Stream-FBad Scour- Viatde (VM) P ) ) _
Do e Restricied Walarway - - -
o Due to Poor Localion - — -
Due Io Improper Skew - -
Extrgmaé High Waier Elevalion . Dals L AT [ b R B LA B
Cauee of High Wailer and Source of Infommaten ; SV LTI
Low Water Elpvation q!E‘i q4
rormal Wister Elevation _cf{q]', M et Ak
Steambed Elevation 9711 3 J — Hipd 15
Weiter on Dale @, eyt 1506 Fi A 9 e | - Ml T 5 e

__ Existing Culvert Information

Afiach Skeich
Slops ol Channal al Swectues (51 100 Fij
Ebzvalion Fireshad Grade
Bedeel - Iserrd
Top of Cpsrerg
Drichaege - invan
- Top of Opering

Epans MliaFibpar
With Mommal - Barel
Allowabde High Waier

Floor: Concrele, Earih, Silhad

Canditen Wingwaly
Eareel

Use Same Data for abl Structures swithin one-halt mike of Proposed Strusture

Mountaing, Hilly, RoBing, Flat, Swampy. Wooded, Cullivated, Pasiure, sic. - Give Pafcantage of each,

Muasxured slong Thiesd of Channal

Take thexn Elvations ot the sems Statlon
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_ Additional Information
Elaborate on other concems such as: DNR, Local, Aesthetics and Stage Construction
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CORRESPONDENCEMEMORANDUM

State of Wisconsin

DATE: July 12, 2000
TO: Mike Reddy
Technical Services Supervisor
Transportation District 4
FROM: Dennis G. Althaus
Geologist

SUBJECT:  Site Investigation Report
Project 1.D. 6933-00-00
Structure B-71-116
STH 173 over Hemlock Creek
Babcock to Nekoosa

Wood County

Attached is the Site Investigation Report for the above project.

DGAN
Antachments

cc:  District 4 (4)
C.0. Bridge
C.0. Design
Geotechnical File

130



IP

SITE INVESTIGATION REPORT
Project LI 6933-00-00
Structure B-T1-116
STH 173 over Hemlock Creek
Bahcock to Nekoosa
Wood County

GENERAL

Three borings were taken for a proposed structure to carry STH 173 over Hemlock Creek at
about station 12451, The existing single span bridge, which measures 124 feet long by 26.3
feet wide, looks to be in fair condition. The proposed structure will be about 148 feet long
by 39 feet wide. The site is located about 0.8 miles east of the intersection of 3TH 80 and
STH 173, The 20 foot wide pavement as well as the 4 foot wide shoulders looks to be in
good condition. The 8 foot approach fills ook to be in good condition. A flat rural area with
woods for ground cover make up the surrounding terrain. The creek is about 120 feet wide
by 5 feet deep, and flows south. The surface soils should be sands.

SUBSURFACE CONDITION

Three borings conforming to AASHTO Method T-206 Standard Penetration Test were
performed to estimate relative density, fix presumptive bearing capacity, investigate soil
properties to select suitable pile types with their support values, make a cursory review of
alternative foundation possibilities, and recover samples for soil textural identification and
classification. Soil textures in the borings logs are field identifications made by the drillers
and were later verified in the C.0. Geotechnical Lab.

Boring | was done at station 11+74, 8 feet right of the existing centerline,

Elevations Soil Description

9798 to 979.3 bituminous

9793 1o 9789 base course

978.3 10 956.8 very loase brown silty sand and sand, with silt layers
956.8 to 952.8 very dense gray silt

3528 t0 W18 firm gray silt

941.8 to 914.8 dense brown sand

914.8 to 908.8 firm light brown / yellow sand, with gray silt seams
908.8 to 894.8 firm to dense red elayey weathered granite

£94.8 to 878.3 very dense red clavey weathered granite
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3I‘

Boring 2 was done at station 13+28, 8 feet left of the existing centerline.

Elevaions

979.9 to 979.5
579.5 to 971.4
971.4 10 967.4
967 4 to 954.0
954.0 to 946.5
946.5 to 925.0
925.0t0911.5
911.5 to 898.4

Soil Deseription

bituminous

very looze brown sand

very loose bark brown sandy silt

firm brown sand

very dense gray silt

firm to dense brown sand

very dense light brown sand

very dense red clayey weathered granite, with some dense
layers

Boring 3 was done at station 12+53, § fect left of the existing centerline.

Elevations

9R0.0 to 979.5
9795 to 968.0
D68.0 to 966.0
966.0 to 9585
958.5 to 945.0
945.0 to 917.0
917.0t0 913.0
9130 to H04.0
G0, to B9B.5

Soil Description

concrete bridge deck

aif

water

very loose brown sand, trace of silt
dense to very dense gray silt

firm brown / light brown sand
very dense light brown sand
dense red weathered granite

very dense red weathered granite

The water elevation was 968.02 when the borings were done.

BEARING CAPACITY

The subsurface soils within a practical footing depth have insufficient bearing capacity to

suppert spread footings for this structure.
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4. PILES

The following chart should be used to estimate pile length and capacity.

Structure Tlnit Skin Friction {psf) End Bearing (psf)
Elevation (SF=2) (Dnspl) (SF=2) (H-piles)
West Abutment
979t 955 100 - -
957 tia 933 500 B0,000 40,000
G953 to 594 400 36,000 18,000
894 1y B7R 1000 270,000 135,000
Pier
Q66 to 958 - - -
Q58 1o 945 200 26,000 13,000
Q45 o 917 200 22,000 11,0000
91T w91l 00 300,000 150,000
913 1o S04 500 80,000 40, (K
S04 to 899 1000 270,000 135,000
East Abumment
7o to M7 50 - -
D67 to 954 10 18,000 9,000
954 1 947 00 74,000 37,000
047 tr 925 300 34,000 17,000
25 0912 1200 340,000 170,000
912 to 898 Ll 150,000 75,000

The preceding pile values are applicable for piles having cross sectional diameters ranging
from between 10 and 14 inches. The end bearing values were reduced by 50% for H-piles.
10 in:h H-piles driven to 55 ton bearing at about elevation 830 for the west abutment,
elevation 900* for the pier, and elevation 920 for the cast abutment is recommended at this
site. The ® means the piles may tip out at about elevation 913 at the pier location.

The H-piles are recommended due to thin layers of very dense silts that may stop a CIP-pipe
pile above much less substantial sands. This may cause the piles to settle downward over
time.

5. ALTERNATIVE FOUNDATION TYPE

Drrilled caissons could be used here but the cost would be more. Dynamic and vibratory
metheds could not be used effectively here.
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b LATERAL EARTH PRESSURE
Grade | granular backfill will exert an equivalent fluid pressure of 30 to 35 psf, silty sands
45 psf, silts 65 psf, silty clays and clays 85 psf or more,

7. CONSTRUCTION PROBLEMS

There are very dense thin layers of silt over firm sand ( which has a much less support

value ).

8. RECOMMENDATIONS

A) Remove any topsoil encountered before placing the fills for the abutments.

B) The use of some sort of drainage system behind the abutments as well as any other earth
retaining struetures will help prevent water caused problems such as material washout
from behind these structures.

C) The use of 10/ inch H-piles driven 55 ton bearing is recommended at this site due to thin
lavers of very dense silts above firm sand that may stop CIP-pipe piles and result in

::Jf ‘"ﬂfoundm.inn problems later. The piles should tip out at about elevation 390 for the west
unbe .r_i,'m] abutment, elevation 900* for the pier and elevation 920 for the east abutment. The *
’ 4 n“.‘fg: means that the piles at pier location may tip out at elevation 915 in very dense sands.
ir .

» ' 1" 1 you have any questions, please contact the Geotechnical Unit,
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I AN T TR T
State of Wirconein | Drpartment of Transportation

PILE DRIVING DATA

B-C-6
202021226... Hembock Creek Bridge and Approaches, B71-116;
CTH I - Nekoosa, Cranberry Ditch Crossing and Approaches; STH

Proje 173 and WCL RR Crossing, HES, (Town of Cranmoor); Wisod DRIVING RECORD
County; G053-00-70, BR 2002 (203); 6933-00-73, BR 2002 (204); -
m §933-00.74, STF 3002 (205); STH 173; 0.521 Miles: Grading, base Fam | O e | eaames | Searig
course, aphallic pavensent, culven pipes. Stractare B-71-116 and B-71-
Sirec 127, signing and pavement marking. EARTH NG Femt Fm: T: Blowsir. Tans
Contractor _LUINOA : ! 2
Required Bearing 59 TS, Plan Length _ 15, i : —
P No. e In (Abt, or Ples o) _PIER — 2 il SR
Location: Stationing L3451 Offset _Y3'-2 - L S -
Footing Elevation _ Janl 21 ] :
Service Fle K Test Piby, [ ? s
Date Driven _ P00 Ordered Length from Test File _35 -0 " # —
Type:  Timber — Untreated Treated ] 10 -
Steel  — HBeams (Give size and wi) 01247 1.0 | w 4
Concrete — Cast-in-place {Give shell thickneas) Dia. L LS ] M-
Precast g P I EE I ] A A
Others { Describe fully) 1.0 13 14 _..EL..__
Diameter: Butt in. Tip. in T | il [ DR
Length [ -~ i [ e ] 13 1] T .
Mandrel (if wsed): Description 1.0 16 | g
Length i . 10 17 ul 1w .
Followes (if wsed): Description '_h_fj. 18 19 M
Length i . 1.0 19 | o
10 28 LN .
Hammer: Make and Mosel DEmac 163D Dresa Pre Hamme 10 | = o1 Iy -
{Chack) Grasity q!_ﬁ 22 23 T
PO Y Cingle-Acting W Crreser, [E _q,‘%_ 23 24 %
i 24 25
Double-Acting Steam, Air or Diesel) o222 i
For Grarity or Single-Acting Hammer: (63 28 LT
Weight of Striking Part of Hammer 3540 pound 1.0 2 L T
*Height of fall _..j..ﬂ_._._ . 10 28 wl _
10 29 el ||
P Denflier i ting Bemers 1ol ® w3
AresofPiston —____ sq.in 15 M 2] A3
Steam or Adr Pressure at Hammer Pl E% :: :: gz
Mamufacturers Rated Energy It e, 5
1.0 34 *| 2%
Driving Cap, Anvil, Helmet, £ic.: L Q| 3 Ll
Weight Th. andfor Description (a3 38 L B
(5 a7 I
‘3 10 kL] % 3l
[Make Sherch om back) T | an| 33
. . 10 4 al 13
Inspecior _&&m_mﬂ-m iiad, 1o | 4 az| 33
*Note sy fulling off in rated speed and hlight of full during driving. T | e a7
T | 42 “l X
This driving record shall be kept for all test piling. It shall be kept for the first service piling in 10 | e s| 3B o
each pier or abutment whea there is no test piling item. Show asy deluys to the driving operation. 0 45 AEN
Show all augering through fille. Show all jetting. The driving record may be continued on the back BT 48 a] A m
of this report along with asy remarks, of on sdditional sheets. * o nl
as s T
Submit copies to:  District Office :: ::
Central Office Bridge Section o o
Central Offics Materials Section (Sodls Unit) - o
53 sS4
Ll 55 I
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PFILE DRIVING DATA

Etate of Wirconsin [ Deparfment of Trengpartation

ECi
02021226, Hemlock Creek Bridge and Approaches, B-71-116;
CTH D - Nekooss, Cranberry Ditch Crossing and Approaches; STH
P o 00Te, B 2 o5, 6935.00.75, PR 2902 (200 o P
{ b ki ]
Nam 9330014, STP 2082 205, STH 173; 0321 Miles Grading. base Fatn | e | Aaistance | e
COWse, tic pavement, culvert pipes. Stroctare B-71-116 and B-71-
St m,sis:ﬁgmﬂ ;l\'cmrr marking. EARTH INC = Fest "“’: ': Blowsiit. | Tem
Contractor _Liunos 1 2
Required Besring _ T2ToN5 , Plan Length 99, 2 3
3 4
PieNo. 1 In(Abt. or Pier o) _Anurment (Easr) 4 5 .
Location: Stationimg L34 Offier _ A -l 5 &
Footing Elevation _ 111,47 [ 7 B
Sarvice & TemFle O L hd ——
Date Driven miﬂn‘ﬁﬂj'_mm Length from Test Pile _ 52 -0 0 f] ]
Typer Timber — Untrealsd Treated 2 19 —
Steel  ~ H Beams {Give size and we) _ ¥ ¥4 19 11 —
Concrete — Cast-in-place (Give shell thicknes) Dia. n 12
1z 13
Oithers {Describe fully) 13 14
DHametes: Butt in. Tip. in. L 15
L!mi I 15 1&
Mundred (if used): Descripti 15 16 17 Ik
Length ft. 10 17 ) T
Fallower {if used): D i 10 18 19 373
L Y 10 19 20 15
160 20 ) B | I
Hammer: Make and Model _LYeLmate 1a3) O, Pre Harmes 15 | = 2| M
Ch0) Graity 10 = e 36
SingleActing__ W/ UTEIe.  iemorai Q0 |23 a4l 0
Double-Acting {S1eam, Air or Diesel) 1y | = el A
R D T
For Geavity or Single-Acting Hummer: 10 6 7 ey
Welght of Striking Part of Hammer o, 24} pounds, 1o | ]y, |
speghtoffall___ 10 o, Lo | Ll I |
|10 29 3 %y
For Doubl H . =10 o 31 33
AreaofPiton _________ w.ln. 5 n = H
Steam or Ait Pressare at Hummer psi 10 az 23 H
Manufacturers Rated Enesgy ft. b | 5 33 M) ¥
{23 M Lo T
Driving Cap, Amvil, Helmet, etc.: ap | ¥R
Waight M. andfor Description Ty | al R
-||G ar ELY ,L'D
10 - » 3
(Mdake Shetch on back) 10 [T a0 3
" - 10 49 i A
Inspectar Freyn 'Tﬂ a1 43 H
*Note any fallimg aff in rated rpeed and t af fall during drising. 103 az 43 iy
s 43 44 i
This driving recosd shall be kept for all test piling. Tt shall be kept for the first service piling in 15 tc 45 40 -
pach pier of sbutment when there is no test piling item. Show any delsys to the driving operation. [ as 48 42
Show all augering through fills. Show all jetting. The drivieg record may be continued on the back FrY a7
of this report along with any remarks, or on sdditional sheets. 19 4
Ay | 4 2] uys
NOTE: T80 i i 5 _ﬂhiﬂlL
Submit copies to: District Odfice hid 4
Central Office Bridge Section e 51 -
Central Office Materials Section (Soils Usit) = =
22 53
53 a4
54 as
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PILE DRIVING DATA

E-L-58
22021226, .. Hemlock Creek Bridge and A pproaches, B-71-116;
CTH I} — Mekoosa, Cranberry Ditch Crossing and Approaches; 5STH

Erare of Wisconsin | Department of Transpor tetion

Project 173 and WCL RE Crossing, HES, (Town of Cranmoor); Wood DRIYING RECORD
County; 6933-00-70, BR 2002 (203); 6933-00-73, BR 2002 (204); Demth Balow | Panetration
Mame © goyy 074, STP 2002 (205); STH 173; 0.521 Miles; Grading, base — Fall H Fig, Ewv, | Resistance | D219
Mame ¢ course, mphaltic pavement, culven pipes, Stecture B-T1-116 and B-71- [ From To| Blowsf. Tans
Btnacts 127, signing and pavemen marking. EARTH INC o 1
Contractor —LalabdOA 1 2
¥
Required Bearing D Thets , Plan Length B, ‘_: :
PleNo. L In(ABL or Per Noy _AmmenT l‘h'lif'nl‘ln . s
Location: Sationing LI +T Ofmer o ~le s sl
Footing Elevation a0l & !
Service Ple B TestPle O 7 s
Date Driven Ordered Length from Test Pile Ll ® —
Type: Timber — Untreated Treated ? 19
Stesl  — H Beams (Give size and wi) Y0 243 19 n
Cancrete — Castdn-place (Give shell thickness) Dia. un A2
12 13
I_J-I.bun (Demcribe Nally) 13 14
Di : Butt in. Tip. in - :: i:
Length . ™
Mandrel (if ussd): Descripti 16 17
Length ft. n. 17 18
Follower (il used): Description :: ::
Length ft. in.
1O 20 2] 93
Hammer: Maks and Model _DELmac 1630 Ocrser Prue Harames 10 |2 2| 33
(i) 10 22 EEN
tone ) S e Dresm 22 74
Single-Acting B or i) =
Double-Acting (Steam, Ait of Diesely 24 :
=
Faor Geavity or Single-Acting Hammer: ’: - ::
Weight of Striking Part of Hmmer 3, JalL) P :‘ @2
I o S )
*Height of fall = - L
For Double-Acting Hammer: 15 EL] a1 a0
ArescfPston . in. 1 N i |
Steam or Adr Pressure at Hammet pal 1 a2 23 T -
Manufuctarers Rated Energy it . 1.0 :: ; A
Driving Cap, Anvil, Helmet, etc.: 4 :: 38 28 —_—
Welght b, axdfor Descripti Ll
10 | a7 #»|
in ] | _
(Make Shkatch on back) I EE 40 ¥
. . i 0 a0 41 X
napect; FJ_.LM. mnuuu_ N a1 42 & -
*Nate any felling off in rated ;p-u.indﬂ.u.l of fall durirg drivieg. 1.5 4z 43| F
43 44 !
This driving recoed shall be kept for all test pillag. It shall be kept for the first service piling in b [ s ¥
gach pler or abutrment when (here & no test piling item. Show any delays to the driving operation. 1.0 an 46 A
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APPENDIX C:

CRANBERRY BRIDGE DOCUMENTS
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L S

ENGLISH - STREAM CROSSING STRUCTURE SURVEY REPORT  wisconsin Depatment of Transporation
OT1686 2000 (Replaces EBSS) |

[0 Box Culvert [] Culvert Extension  [J Figh | [ Stream Crossing | (] Other
Laft
“Final Pan Oue Date | Prebminary Plan Dus Dats Towm o CRANMOOR
(MR, Tor Culverts) O vilage of
Br1/2001 22001 O City o
New Structure Number | Highway County Dasign Progect 1D
q 6933-00-03
B-T1-128 STH 173 WOooD
Apsthetics Level [For Levels 2, 3 & 4, Explain on Page 4) Construction Project 1D
1 1z O3 O« 6533-00-73
Siabon Seclion Tawm Feange
1000 10 T21M R4E
Indicaie Purpose Idanidy Shraam (IF Applicable)
[ Walerway Replace Bridge CRAMBERRY DITCH CROSSING
_[] Odher (Describa)
Distnct Contact PersaniAnaa Code with Tesaphors Mumbsr Traffic Forecast Data
THOMAS HARDINGER Design Year Avarage Daily Roadway
(715) 421-8323 Traffic (ADT) Diesign Functional Class
Speed
Conaukant Conlact Persondfrea Code with Telaphane Numbar
it 3,300 &0 Major Collector
mph | (Foural)

Instructions for Structure Survey
In addition to this report, the following Information shall be submitbed.

1. Small County Map an which the localion of proposad structure is shown in red and highway relocation, it any, in green. Exuibrr A’

2 Plan and Profile Sheet on proposed reference line of highwary showing the following: (a) Ground line; (b} Finished grade line
{c) Profile grade line elevations at keast every 100 feet for 1,000 feet sach side of the structure; {d) Vertical curve control
points; {e) Horzontal curve control points; () Curve data, including full SE and runcff distance. Exumo B

3. Contour Map of the site drawn to a scale of not less than 17 = 20 faet with one-foot contours and showing the following (a)
Existing highwary and structure: (b} Proposed highway alignment and RAW: (o) Station numbers; (d) North point; (e) Buildings;
{f) Underground fa<lifties; (g) Other featuras which influence the design; (h) Recommended channel change; {I) Direction of
stream flow; () Stations at end of existing structure; (k) Propased structure and axtant of riprap for consultant designed
structures. T i pT O

4. Typlcal Roadway Cross Section of

proposed appeoaches showing the following: (a) Dimensions: (b) Slopes; (c) Type and
width of surfacing or pavement, (d) Sidewalk, curb and gutter; (¢} Subgrade and pavement thickness; (f) Clear zone width. ExuBr?

5 Stream Cross Sectlon at upstream and downstream face of existing bridge and at one bridge length upstream and
downstream. Exp T €

6 Original Photographs of: (a) Existing structure; () Upstream and downsiresm stnectures, {c) Buildings within 100 feat of the
proposed structure; (d) Unobatructed panoramic view looking upstream and downsirearm from proposed structure. *Air phota
mosaics if available.” Oy yprrr F'

7. Ppopo-ndL.ouﬂmIlapsl-mh;mmmﬂmnumr,mwmmmmMmmm:mmm
Profect. -y HIpar T G
8. Attach a copy of the regulatory flood plain map (FEMA map) depicting the site. £ x uzmrr 'H'

8, For consultant designed strectures - Hydraulic Report which may contain the following: (a) USGS quadrangle sheet shewing
proposad location, highway agnment and reach of river; (b) All available fiood history, high water marks with date of
oecumencs, nature of floading, damapges and scour infarmation; () Factons affecting water stages; (d) Navigation Clearance,
for guidance In meking repor, sae Chapler & of Bridge Design Manaal; (&) Discussion of aternalives considerad. factors
influsncing selection. Hfﬁl
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Proposed Structure

Prafenence for Siructure Tupe at this Sie (<] Check here if to be determined by Central Office
Foadway Width Between Curbs Superelevalion
36.0 Ft. Mormal Crown FLFL
Sigewalks - Mumber Clear Width
Mo Ft.
Spacify Wing Localion lor Beam Guard Attachment Specty Clear Zona Width when Beam Guard not Used on Culver
Specify Wing Location for Surface Orain Anchors Epenty Wing Localion whers Bridge BamiesRal Conlimues on Roadway Approach
— —
YES 1% YES. ND
s P& &= Iz Project in Flood Hazard Anza o] O Structure Backfill Reguined
(] = Have Soll Borings been Requested | [ n Riprap Required
(If e, Please Explain on Paga 4) (M) = Lighting Rieguired on Bridge

] = Staced Construction Balt Gircle Diametar mm

O [ Tamporary Struclure Required O O Camber lor Bamel Recommended

(| i Fipe Underdrains at Abutments [Cubvirt anly)

I O ] Is this project on the Mational Highway System?

Proposed Disposition of Existing Structure
YES NO

= O Structure will be Remowved

= O Flid ibeem will b included in Structure Plan Quantities

n & Structure will remain in Sendice Structune Mumber

O Special Foundation Treatment Regquired - See soils Unit "Site Investigation Report®

If utilities will be carried on the structure, complete the following data.
Type Sire Opening Size al Abulments Waight Pressure

Existing Structures At or Near Proposed Site

149



Proposed Structure

Proferencs for Sencture Type 8t s Sie Bd Check here if to be determined by Central Office
Roadway Widlh Betwesn Curbs Supenekvalion
380 FL Marmal Crown FLIFL
Sideraalis - Mumber Clear Widih
Mine Ft.
Epecly Wing Location for Eeam Guard Atlachmant Speaty Clear Zone Width when Beam Guard not Used an Culvar
Specity YWing Losation far Surtace Drain Anchors Speciy Wing Location whare Bridge Barmen'Ral Conlinues on Roadway Approach
—= TT T
YES NO YES MO
CEFE = 1% Prsject in Flood Hazard Area = O Structure Backfill Required
O = Have Soil Borings been Requested | [ | Fiprap Required
{If nat, Please Explain on Page 4} O = Lighting Required on Beidge

] = Stagied Construction Ball Circle Diamater mm

O = Tamporary Striciura Required O O Carmber for Barsl Recommended

(] | Pipe Underdrains at Abubments (Coubvezrt only}

| = Is this preject on the Malonal Highway Syshem?

Proposed Disposition of Existing Structure
YES ]

] (] Struchure will ba Removed

O Bid iterm will ba included in Structure Plan Quantities
| = Structure will ramsin in Service Struciure Mumber _

[0 Special Foundation Treatment Fequined - See solls Unit "Site Investigation FRepaort”

T utilitie s will be carmied on he struciure, complate the fallowing data.
Type Sioe Opening Sie &l Abutments Waeight Frassung

_#

For Structure Designers Use
Proposed Box Culvert _
Aprons Typa Elgrvaticns
Inlet
Chutiat
“Openings - Mumber Clear Span at Right Angles 1o Auds of Bax Insile Height of Bax
Slope of Chanral af Culverl
__All Proposed Structures
Spars - Number Spans (C.L. b C.L. of &
| Y Lot et O rue)S T LHE.
Drainage Area 22 4 Sq. M. Q(100) __Hpo s
High water (100) 183,40 F Q (Struct.) [IE31v] ofs Existing Bridge
Velocty Li ruse Ry 0 - _ds  Henwalercon) 183,90 R

Waterway Area 271, 1 So.FL @ (Suple, Struct) - - efs
ScourCode D

Temporary Structurg Overtonping Frequency (If>100¥rs.-NA) Regulatory High Water

a__ v~ ds. Q__ ¥ o ofs.

High W, _ Ft. High Water - FL 7_‘ F1,
TaBR) Sq FL

Existing Structures At or Near Proposed Site
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STRUCTURE DATA UPSTREAM AT SITE DOWNSTREAM
Structure Mumber (B / F 7 C) - B-71-T762 -
Rasilroad or Highway Structure Wisconsin Cental 5TH. 173 Private Road

Distance from Proposed Site in Kiomebers

+f 100

I

Type: Suparstuchurne Wooden Concrete Triphe Bulkhead
Substrustune: Abutmeants Wooden Concrete -
Plars Woaden -
Is Structure Suppored on Bearing Piles? T
Condition: Superstructure Fair
Substructure Fair
Year Built - 186R -
Mumber of Spans | 1 -
Ciear Span { Belween Inside Faces of Substnucture TTE @ 47 4 7 -
LUnits) Lengths Along G Roadway Track: .
Roadway Width Between Curbs - - -
Siclewalk. Mumber -
Ciear Width .
Location -
ShiEw: Stream . -
Structune N
* Elevation Finished Grade 985 .30 S5, 56 HiA
+ + . [Er = i oa -
Does Drft Pass Satisfactonity Yag Yes Yes
Does loe Pass Satisfactorily &5 Yes a5
Character ol Materal in Stream Bad Siit, Muck Silt, buck Silt, Muck
= Character of Drainage Bagin 100% Swamp 100% Swamg Resavoir
Stresam-Bed 3cour Wisable [YIN} N M =
Due to Aestricted Watenssry - E -
Due to Poor Location - -
Due to mproper Skew B - .
Exirerne High Water Elavation - Dale 980 24 Date-Unknown | 981.440Date-Unknown | Unknown
Cause of High Water a1d Sowrce of Information Stain Stain Unknewan
Low Water Elevation 9777 97756
Normal Water Elavation 97852 a78.70
Straambed Elevation 97513 975,56
Waler Surlace Date 1500 Upstream At Site 1500 Downstream
Elevation *** OENDEADD Unknown S7TE.TD GR0.82
Existing Culvert Information
Attach Sketch
Slope of Channel at Structure (1100 ft.)
Elevation: Finished Grade Spans: MNurmibser
Inbat - 'mwert Width Mormal - Barrel _
- Top of Opening . Allowable High Water _
Dischange - Inwert _ Fleor: Concrete, Earth, Sitbed
= Tog of Opaning Condition ;:wla —

. Use same data for all structures within cne-half mile of proposed structura.
- Mountains, Hilly, Rolling, Flat, Swampy, Wooded, Cultivabed, Pasture, etc. - Give percantage of each,

- Measured along thread of channel.
+ + Take these elevations at the sarme slation,
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Additional Information
Elabarate on other concems such as: ONR, Local, Aesthetics and Stage Construction

Concrate Approach Skabs

Detour Traffic -

= " " V.. 4
Sloped Face PBIBFIE'IB ‘PI'E"EITDﬂ:I a— Bl o, I'::I':_ lean o E e EI-I-"II T < Ur‘}-‘- et E‘J * Y

. t T P
Ralsing evisling Bridge approaches approximately-+adnches. 1<} b v ioe i bw Tiow Lot
} 4 \- 227 Leot

st:_Wailing for Prefiminary Bridge Flan's to be compleded. District 4 will notify Geabechnical Section of the
proposed Bridge Schedule. The Structural/Hydrafic Unit will submit Praliminary Plans and identify boning locations o send 1o
Geotechnical Section when completed.

E-mailed b MadoRn wf info. bk Locadiin of sa::wﬁl u;‘d; seo!

FOR BRIDGE OFFICE USE
Plans Checked By Dt
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CORRESPONDENCEMEMORANDUM State of Wisconsin

DATE: May 21, 2001

TOx: Keith Kronstedt
Mstnct Soils Engineer
Transportation District 4

FROM: Dennis G. Althaus
Geologist

SUBJECT:  Site Investigation Report
Project LD, 6933-00-03
Structure B-71-127
STH 173 over Cranberry Creek Ditch
CTH "D to Mekoosa
Wood County

Attached is the Site Investigation Report for the above project.

DGAN
Attachments

oo District 4 (4)
C.0. Bridge
C.0, Files
Geotechmical File
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SITE INVESTIGATION REPORT
Project LD, 6933-00-03
Structure B-71-127
STH 173 over Cranberry Creek Ditch
CTH “D" to Mekoosa
Wood County

GENERAL

Two Borings were done for a proposed single span structure to carry STH 173 over
Crarberry Creek Ditch at about station 100+03, The proposed structure will be about 49
feet long by 36 feet wide and at a 15 degree RHF skew. The existing bridge is about 51 feet
long by 33 feet wide. The 4 feet high approach fills look to be in good condition. The site is
located about 5.2 miles east of STH 80 at Babcock or 1.6 miles east of CTH “D”. A flat
area with woods, bogs, marsh, rail road tracks to the north and a dam with a 600 acre lake
north of the tracks for ground cover make up the surrounding terrain. The ditch is about 50
feet wide by 5 feet deep, has a silt muck bottom and flows south.

SUBSURFACE CONDITION

Two borings conforming to AASHTO Method T-206 Standard Penetration Test were
performed to estimate relative density, fix presumptive bearing capacity, investigate soil
properties to select suitable pile types with their support values, make a cursory review of
alternative foundation possibilities, and recover samples for soil textural identification and
classification. Soil textures in the borings logs are field identifications made by the: drillers
and wrere later verified in the C.0. Geotechnical Lab,

Boring | was done at station 100+30, 11 feet right of the existing centerline.

Elevations Soil Description

9855 to 985.1 bituminous

985.1 to 984.5 hase course

984.5 fo 966.5 loose to firm brown sand, trace of silt

B66.5 1o 962.5 dense brown / gray sand

9625 to 952.5 loose brown / gray silt, trace of sand seams

0525 1o 942.5 firm to dense brown sand

242.5 to 929.0 very dense weathered brown sandstone, some red silt layers
ini the last 3 feet
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Site fnvestigation Report
May 2, 2004

Puage 3

4.

Boring 2 was done at station 99+70, 11.5 feet lefl of the existing centerline.

Elevations Soil Description

985.4 to 985.0 bituminous

Q85.0 to 9844 baze course

984.4 to D624 very loose to low firm brown / gray / black sand, with a little
organic material

9624 to 952.0 loose (medium to stiff) gray silt, with a trace of clay and sand

952.0t0 942.4 firm to dense brown sand, with a trace of sill

8942 410 9353 very dense brown / white weathered sandstone

The ground water clevation was about 979 when the borings were done.

BEARING CAPACITY
The subsurface soils within a practical footing depth have insufficient bearing capacity to
support spread footings for this structure,

PILES

A cursory review indicates that the soils above rock / weathered rock would not be adequate
to support friction / displacement piles at practical load levels.

H-piles or oil field pipe piles however could be driven to 9000 psi stress in the steel section
if driven into rock / weathered rock at about elevation 941.

ALTERNATIVE FOUNDATION TYPE

Drilled caissons could be used here but the cost would be more. Dynamic and vibratory
methixds could not be used effectively here.

LATERAL EARTH PRESSURE

Grade 1 granular backfill will exert an equivalent fluid pressure of 30 to 35 psf, silty sands
45 psf, silts 65 psf, silty clays and clays 85 psf or more.
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Site Imvestigation Repart
My 27, 2001

Fage 4

T

CONSTRUCTION PROBLEMS

Mo Unique or especially difficult constriction problems are foreseen.

RECOMMENDATIONS

A) Remove any topsoil encountered before placing the fill matenal for the roadway
widening.

B) The use of some sort of drainage system behind the abutments as well as any other earth
retaining system would help prevent water caused problems such as material washout
from behind these structure units.,

C) The use of H-piles, driven to rock at about 9000 psi load in the steel section is
recommended at this site. The piles should tip out at about elevation 941 in the very
dense sandstone / weathered sandstone.

If you have any questions, please contact the Geotechnical Unit.
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PILE DRIVING DATA
EC-5H

22021226, Hemiock Creek Bridge ani Apprascies, B-T1-116;
CTH I} - MNekooss, Cranberry Ditch Crossheg and & pproschag: STH

Statr of Wiscondin ¢ Depastment of Trawporation

Pragect 173 amd WL RR Crossing, HES, {Town of Crunmaoorls W DEIVING RECDRD
1 63L1-00-70, B 2002 (203); B 2087 (0 o -
Mam G Ou T4 ST I3 (208 S TH 18,0 631 Wiy Crading e ——— Fah | S e | esance | BT
Mame ¢ course, asphaliic pavement, calvort pipes. Stricine h“-l-ﬁ?;url B-T7i- o = P —— =
Strects |27, signing snd pavement marking. EARTH INC = T : *:: : =
Conbctor linth P L
Mequined Bearing 3, (IT80e , Plan Length 00T 2 .
3 a
PeNo | im(ABM. oe Pier Mo AT (EAST) 4 sl
Location: Statioming. IO Na  oemer _a4514 s s )
Footing Blevation 31371 [ |
PR— Tet Pl O r sl 7
Duse Driven _CGAZYOD  Oedesed Longth fram Teut Pile 1.3 FT | ,! ] |
Type: Timber - Univeated Treated \ s w| 4
Sieel - H Beams {Gwe aize wnd wr) 30 %4 | i ul |
Conerele — Castis-phice {Give shell thickness) Dia [ lu wl ]
Precast | 12 13 i
Others {Describe fully) [ 1 14 |
[+ Buty in. Tip n | s 18 ] ;
Length ' . 5.0 i 18 [[#]
Mandrel {if wsed): Dewcripth 0 % 17 [
Length fr. . [ L) L B
Fallower (if used): Descriphi ] L0 1% q
Lengih I ™ | 13 =] B
)] 0 nl &
Hammer: Maice and Model Devmas D) | 21 | A
(e Gty I B S
| Single-cting _{_JTESEL {Steam or Air} | ] =|
Dioubbe-Acting {Steam, Air ar Diesel} : = Bl
10 n Gl W —
For Geavity of Sirge-Ac ting Hummar: ) g 27 )
Weight of Stelking Purt of Hammer _ a0l posnd | Ell L ™
*Height of fal n \ 28 M
1 | @ Wy
For Double-Acting Hammer: [ [ = nl A
Area of Piston . In, | L 2] 8 _
Steam or Air Presuee ot Hummer s \ u = i
Manufacturers Rated Energy L. D, | 3% ol I e .
g | "
Driving Cap, Anvil, Helme, efc.: i i = 23
Weight P andfor Dessripti By | 88 el I |
# _ ar ik 1’:1
an »| yn a7y
[Make Yheich on back) an &0
- - T} 41
Inspeotoe L‘ﬂ—%ﬂ—mk TR
*Mote any falling off in rated spead toaf fall during deiiimg a4z L] _
43 a4
This driving secord ssall be kept for all vest piling. Bt shall be kepe foc the fing service piling in 44 45 B
mach pier o abutment when there @ no beil pilisg ilem. Show ey deliys to the driving opesstion. 45 a6
Show ol sngering through fille. Show ol jertieg. The driving record may B continued oa the back it r
wof this report along with any remarks, o on sdditional shesbs, e rm
MOTE: L8 i
Bubmil copied to: District (Fice :: =1
Centssd OfTice Bridge Section El
Cantral Offics Matesials Seciisa {Solls Unigh :: ::
a1 54
T 5 -
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APPENDIX D:

WESTERN BRIDGE DOCUMENTS
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ENGLISH - STREAM CROSSING STRUCTURE SURVEY REPORT

OTiE88 12002 [Replaces EBSD)
[0 Box Culvert O Cubvert Extension  [] Ripht | [ Stream C
Lefl
Final Pan Dus Data Hﬂrlhnzy P’Hrl-;}nm'h Terwm of Jackson
[P ubmris [ Wikage of
1112004 WS2003 0 city of BUREAU OF STRUGCTURES
My Sructrs Humber | Highesy Conly Design Praject 1D
110300
B-66-135 \Westem Avenue ‘W ashington
“Bestnelics Level (For Levels 2, 3 & 4, E.Em on Page 4) Construction Project 10
E 1 F 3 a4 2711-03-T0
Statinn Section Tarwr Range:
200 28 10N 20 E
Indicaln Purpose Idenbty Stream (I Apoficatie
W Ay [Cedar Craak
Cither (Describe Lo biTeyy o
DRalrict Contact Code with Talaphone Number Traffic Forecasi Data
Jimi Farseth Dasign Year Aoverage Daily Rpaiway
[2H) S4E.5040 Traffic (RDT) Diesig Functionial Class
__ _Spesd
Consultard Coniact FersordAnea Codé with Telaphiona Rasmbes
Erigtafer CHson 2025 2100 50 c3
(B20) TA5-6500

Instructions for Structure Survey
In addition to this report, fhe falewing information shall be submilied,

1. Small County Map cn which 1ha locaion of proposed structure i shown in red and higmway relocation, i any, in green.

2 Plan and Profile Sheet on proposed relemsnce ine of highway showing the following: {a) Ground Ing; (D) Finished grade line;
{ic) Profile grade line elevations at least every 100 feat for 1,000 faet sach side of the strsciune; (d) Verical cune control
painks; (&) Hodizontal curae controd points: (7) Curve data. including full SE and runed! distanca.

2. Contour Map of the sile drasn 10 8 scale of not bess than 17 = 20 feat with one-foot conbaurs and showirg i foliawing (a)
Exiating highway and structure; {b] Proposed highway afgnmenl and RAY; () Station rnumbsers; (d) Moth point; (=) Buidings;
i) Underground faciiies; ) Cfher features which influence Iha dasign; ik} Recommended channal change; (i} Direction of
sbraam fow; () Stations at end of existing structure: (&) Proposed siruciure and axent of rprap for cansultant degigned

almuchunas,

4, Typical Roadway Cross Section of proposed approaches showing te lolowing: (8) Dimensians; (b) Slopes: () Type and
width af surfacing o pavemant; (d} Sdewalk, curb and guttar; (8] Subgrade and pavemsanl thickness; {f} Claar zone width.

5. Stream Cross Section af upeiream snd doenstream face of edting bridge and at ona bridge length upsiream and
deenaiream, Surface walor slevalions 5t 1500 faet upstraam and dewnsiream of edsting bricge.

Original Photograghs of: (a) Existing structure; [b) Upsiream ard downstream structures, (c) Buldings wihin 100 feat of the
proposed structure; () Unobstruched panoramic view looking upstrasm and downstream from proposed stnictura, *Alr phota
mosaics if avadable :

Proposed Loeation Map showing siructure location and number, one per siraclure whisn thena ane multiple structunes on the

praect,

8, Aftach a copy of the reguialony Bood plain map [FEMS, ifkap) depcting tha sibs.

9, For conaulanl

designed structures - Hydraulie Report which may coniain the following: (a) USGS quadrangli sheel showing
proposed lacation, highway slignment and reach of rver [b) All available flood hislory, hgh water manks with date of
pocumencs, nature of Teoding, damages and scour information; () Faclors afecting water stages, (o) Mavigatin Clearanca,
for guedance in making repor, ses Chaples 8 of Bridge Design Manual; {=) Discussion of allemativas considared, tactars
infiuancing selection.
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Proposed Structure

Prafarance for Struckors Type a1 this She 1 Chack here if 1o be delermined by Central Office
1 Span 27 FPC Box Girdes -
Raoadway Width Babwoan Curbe Cross an of M.C. Mol Crin)
35 FL 002 FLFL no?_{:‘
Bidwales - Murmiber “Eidomak Clear Widin
Miona WA FL
“Specity Wing Location for Beam Guard Azachman Epatily Chr Zong WIS when Deam Guord not Used on Gl
A0 Quadranis MR
WWWWWWMHMB WHWMMMWM|MmHWW
L - . "
YES MO YES M
B 0O I Praject in Floed Hazard Ama 0 Structung Backill Ragquired
E O ;Fﬂﬂ S;;E?l:’:?nn Hﬂmlﬂdpm4 g Riprag Required
not, non ) i wired on Bridge
O %] Staged Construction ﬁmﬁm&m mm
Cl i Tamparary Stnuchsre Racquired a Od Camber for Barel Recommended
[Cuteart oniy)
0 i ] 1 thi on tha Mational H 7
Proposed Disposition of Existing Structure
YES [ [}
[ ] Stracturn will ba Removad
[ [} Bid item will be included In Stnecture Plan Quantisss
N B Strucsurn will ramain in Service Structure Humbsar
[] Special Foundation Traatmean! Recguined - Sed aoils Uinil "Sila Imeestigation Report®
m:anhdaniwmml cormpets the folowing data,
|ulﬂ Dipaning Siee al Akt ents Wq#l Prassura
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Existing Structures At or Near Proposed Site

..-.‘TI:I

STRUCTURE DATA UPSTREAM ATSITE _ iy DOWNSTREAM
Structure Humner (81 P i C) Unknown i el
Falimad or Highway Struchure Fiald Grossing Wealam Avenos Failioed
Distance fom Propesed Sie in Milkes 0.4 TO0 feal
Type Buparsnciine CHCP Steal Grder Thru Flase Gaoer
Substruches:  Abulmenls Conc, headwall, wing | Concrele Retaining Coancrete Sill
Plars MR, A M
ls Sructure Supporied on Baaring Piles? Vs
Cordilion: Suparstruchung Fosar
Subsinuchors Poar
Fear Buill LIk Frior to 1941
Kumbsar of Spans 1 1 1
Chear Gpan | Between Inside Feces of Substructure 10" Diameter T T
_ Uinite) Lengihe Akong CL Rosdway Track
Rty Width Batwoon Curts 16 FTy 1 track
Fiduwalk: Mumber Mare
Clear Wikith [T
Localion T
Shaw! Slream 0 Deq, 45 Dieg, AHF 0 Deg.
Siruchure 0 Deq. A5 Deg, AHF 0 Dag.
“¥ Elewation Finened Grade 200.0 B51.1 100.0
‘- Loww Chord 18a.0 B4R e
Doas Drift Pass Satistactorily os RET Yag
Does lce Pess Satistaciorly Yos Va5 Ves
Characier of Malerial in Siream Bed Sandy sl Sandy ailt Sandy sill

= Characies of Drainags Basn

Roling, Agn, Weodsd

Rodling, Agri, Wooded

Filing, Agri, Woaded

Slream-Bed Scour Visatle (1)

Mo

Ko

Mo

Dwe 1o Rastricted Watersay

Dy o Poor Location

Dua o Improger Skew

Extramia High Water Elevalion - Data

Cauge ol High Water and Sowen of Information

Low W ater Elevalion

Mormal Waler Elvatian 1940 H3EA &7
Shroambed Elevalion 1827 CETE] #5232
Water Surlot Date 1500 Upsiream &1 e 150 Downstroam
Elevalian ™" 11/5m2 §35.10 038 40 &37.65
Existing Culvert Information
Aftach Sketch
Slope of Charned at Structure (RA00 )
Elevation: Finished Grade Spans: Hurmber
Iinfat = Ineard Width Momnal - Barel
= Tap of Opeanirg Allowable High Water
Dischasge - Imeert Floor: Concrebe, Earth, Sitad
- Tap of Cpaning Condition: \é‘“'rrgwﬂl & S
T

. Use sams datum for all structures within ane-kall mile of proposad structune,
- Mauntaing, Hilly, Roliing, Flat, Seampy, Wooded, Cultveled, Pastura, ate. - G peroentage of each.

e Measured shong thread of channel.

Tk thess elayafions at the same skalion.
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Additional Information

Elabarata on other concams such s=: DMR, Lecal, Aesthatics and Staga Construction

DMR concoms; Do i the prasence of a threalened mussal, a threatened fish and two special concen
fish spocies — Mo conatrucien froam Apel 110 July 15,
Swallow nests — Nat balone May 15 1o prevent nasting,

FOR BRIDGE OFFICE USE

Plans Checeosd By Data
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1.0 INTRODUCTION
1.1 Project Information

The project site is a bridge spanning Cedar Creek, located on Western Avenue in the Town of
Jackson, Washington County, Wisconsin. The general location is approximately 180 feet west of the
intersection of Western Avenue with Jackson Drive. The current bridge is a single-span, steel beam
bridge with a concrete slab and concrete retaining abutments. The existing deck has an approximate
clear width of 25 feet and a length of 43 feet. The bridge approaches consist of approximately 23-
foot wide asphaltic pavement. The streambed was approximately 14 feet below the surface of the
middle of the bridge deck.

The new structure is planned to consist of a two-span, pre-stressed girder or concrete slab bridge with
an approximate overall length of 78 feet, and a deck width of 31 feet. The alignment of the new
structure will be generally the same as the existing bridge.

1.2 Scope of Services
The scope of our work for this project was as follows:

1. Perform four standard penetration borings, one near each planned abutment and two in the bridge
approaches. The initial layout included one boring (B3) to be extended through the deck.
Following the design decision for a one-span bridge rather than two-span, this deck boring was
deleted. The two bridge abutment borings, B1B and B2, were planned to be extended to 75 feet
each. Actual depths were 43.2 feet and 45.1 feet for B1B and B2, respectively. Boring B1A,
near the initial planned location for the B1 abutment boring, encountered refusal on
cobbles/boulders and was terminated at 8 feet in depth. The two roadway borings, B4 and BS,
were extended to 6 feet each.

2. Perform a limited number of laboratory tests to aid in classifying the soils and in estimating their
engineering properties.

3. Prepare a written report documenting our field and laboratory testing program and present our
engineering review and recommendations for foundation types and depths, and discussion of
construction considerations relative to the subsurface conditions. The report will also include
boring logs with Unified Soil Classification of soils, test results, water level information, relative
surface elevations at boring locations, and a site sketch showing boring locations and elevation
benchmarks.

1.3 Purpose of Report

The purpose of this report is to present the results of our field and laboratory testing program and
provide our engineering recommendations.

This report is intended for geotechnical purposes only, and not to document or detect the presence or
absence of any environmental contamination at the site.
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2.1

2.2
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2.0 EXPLORATION PROGRAM RESULTS
Scope of Exploration

On February 7 and 20, 2003, Midwest Engineering Services, Inc., performed five standard
penetration test soil borings using a Diedrick, truck-mounted rotary drill rig. Boring B1A was
located on the southwest side of the bridge deck and was extended to auger refusal at 5 feet below
the existing pavement surface and then offset 3 feet west and extended to auger refusal at 8 feet.
Boring B1B was located 12 feet west of the initial location for boring B1A and was extended to
auger refusal at 43.2 feet below the existing pavement surface. Boring B2 was located on the
northeast side of the bridge deck and was extended to auger refusal at 45.1 feet. Boring B3 was
deleted. Boring B4 was located 100 feet west of the bridge deck near the edge of the east-bound lane
and was extended to 6 feet below the existing pavement surface. Boring B5 was located 60 feet east
of the bridge deck near the edge of the west-bound lane and was extended to 6': feet. Surface
elevations at the boring locations were referenced to the top of the northwest wingwall. The
benchmark location was indicated to have an elevation of 851.28 feet. Locations of the soil borings
and benchmark are illustrated on the site sketch located in the appendix.

Surface Conditions

The bridge on Western Avenue to be replaced spans Cedar Creek. The creek flowed from the
southeast to the northwest at the bridge and had a water depth of approximately 2 feet near the
middle of the river at the time of drilling. The soil on the river bottom near the bridge consisted of
sandy silt.

The existing roadway consists of an asphaltic pavement section with ditches on either side. The road
profile is relatively level, but does rise slightly at the bridge. The surrounding area consisted of field
with trees directly adjacent to the creek. Jackson Avenue intersects Western Avenue approximately
150 feet east of the bridge. A railroad crossing is located approximately 250 feet west of the bridge.
Overhead utilities were located along the north and south sides of Western Avenue in the area of the
bridge.

Subsurface Conditions
23.1  Bridge Borings

Boring B1A was located at the planned B1 abutment boring location, but was terminated on
cobbles/boulders at 5 feet. The boring was then offset 3 feet west and terminated at 8 feet on
cobbles/boulders. Boring B1B was then located 12 feet west of the planned boring B1 location and
was terminated at 43.2 feet because of auger/sampler refusal in very dense till. Boring B2, also
offset twice to penetrate boulders/cobbles at depths of 3 to 4 feet, was ultimately located 10 feet east
of the planned location and was terminated at a depth of 45.1 feet because of auger/sampler refusal in
very dense till.

Borings B1A and B2, located near the bridge deck, indicated an asphaltic pavement thickness of 17
and 16% inches, respectively. Boring B1B, located approximately 12 feet west of boring B1A,
indicated a pavement thickness of 5 inches. Underlying the asphaltic pavement was crushed stone
base course, extending to 3 feet in borings B1A and B2, and to 1.2 feet in boring B1B. Fill,
consisting mainly of silty clay, clayey silt, and crushed stone, was encountered below the base
course. The crushed stone fill was indicated in boring B1A, located near the existing west abutment.

F:\Transportation\E 1 61 0A02\Reports\geotech\text.doc 3
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The fill soils were loose to firm (granular soils) in relative density and stiff (clays) in consistency.
The fill extended to 10 feet below the existing pavement surface. Boulders and cobbles were
generally present in the fill section.

Loose silty peat was encountered below the fill to a depth of 15 feet in boring B1B and to 11 feet in
boring B2.

Glacial lacustrine and then glacial till soils, were encountered below the peat. The lacustrine soils
generally consisted of lean clay, clayey sand, and silt, and were in a stiff/firm to loose condition. The
till soils extended to the termination of the borings on assumed bedrock and consisted of very
dense/very stiff sandy silt, clayey sand, limestone gravel, and lean clay.

23.2 Roadway Borings

Roadway borings B4 and B5 encountered 7% and 9 inches of asphaltic pavement, respectively. Fill,
consisting of clayey silt, silty sand, sandy silt, and crushed stone was encountered below the
pavement. No crushed stone base course was indicated immediately below the pavement. The fill
was in a loose to very firm condition.

Water Level Observations

The river elevation at the time of drilling was at 839 feet (12 feet below the top of the deck). A water
level was observed at elevation 839.7 feet in boring B1B and at elevation 837.2 feet in boring B2,
following removal of the augers at completion of drilling. No water levels were encountered in
boring B4 or B5. The streambed was indicated to be approximately 14 feet below the bridge deck or
at approximate elevation 837.

Laboratory Testing

Moisture, density, and unconfined compression (using a calibrated spring penetrometer) testing were
performed on selected samples to aid in determination of engineering properties of the soils. The
soils were visually and manually classified in accordance with ASTM:D2488.

3.0 ENGINEERING REVIEW

Project Data

The project site is a bridge spanning Cedar Creek, located on Western Avenue in the Town of
Jackson, Washington County, Wisconsin. The general location is approximately 180 feet west of the
intersection of Western Avenue with Jackson Drive. The current bridge is a single-span, steel beam
bridge with a concrete slab and concrete retaining abutments. The existing deck has an approximate
clear width of 25 feet and a length of 43 feet. The bridge approaches consist of approximately 23-
foot wide asphaltic pavement. The streambed was approximately 14 feet below the surface of the
middle of the bridge deck.

The new structure is planned to consist of a two-span, pre-stressed girder or concrete slab bridge with
an approximate overall length of 78 feet, and a deck width of 31 feet. The alignment and grade of the
new structure will be generally the same as the existing bridge.
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Discussion
3.2.1 Bridge

The surficial subgrade soils behind the existing abutments consisted of fill over peat, with the fill
containing numerous boulders/cobbles, based on the number of offsets required to penetrate through
the fill during drilling. The peat extended from 10 to 15.5 feet in boring B1B and from 10 to 11 feet
in boring B2. We recommend that the peat be left in place for the following reasons:

The pavement does not currently exhibit excessive distress.
Through the period of time that the current surcharge has been in place, considerable
consolidation of the peat would have occurred to date.
Since grades will not be changed, there will be no additional overburden pressure.
The peat is relatively silty rather than fibrous, allowing for less potential settlement from
decomposition of the organics.

e Standard penetration blow counts were relatively high, indicating that consolidation has
previously occurred.
The bridge foundations will be supported on piles extending through the peat.
The pile caps will be placed on an existing fill section above the peat that is relatively firm.
Because of the depth of the peat layer and thickness of the overlying fill section, settlement
of the roadway as a result of consolidation/decomposition of the peat would, in our opinion,
be limited.

As cobbles and boulders were encountered in the fill behind the existing abutments, difficult pile
driving conditions could be anticipated if driving pile through the fill was required, and H-pile with
driving shoes would need to be recommended. Also, the allowable steel stress for the H-pile would
need to be limited to account for potential damage to the pile during driving. Therefore, we
recommend that the existing fill with boulders and cobbles in the area of planned abutments be
excavated to near 10 feet in depth prior to pile driving, thereby allowing either H-pile without driving
shoes or pipe pile to be used. Should the existing fill be removed, we recommend that it be replaced
with structure backfill to planned abutment bearing grades.

3.2.2 Bridge Approaches

The borings in the bridge approach areas, B4 and BS, indicated little or no crushed stone/gravel base
course below the asphaltic pavement. Also, the subgrade fill indicated in boring B4, from 1 foot to 3
feet in depth consisted of clayey silt, which will be very susceptible to disturbance and strength loss
during construction, and which will also be susceptible to frost heave during ensuing winter months.
Therefore, we recommend that, in the bridge approaches, the existing pavement be removed and then
the base/subgrade be undercut sufficiently to allow for the placement of the planned pavement/base
course section along with a 1-foot section of 2 to 3-inch breaker-run stone subbase. We also
recommend that the excavation be done with a backhoe and that the breaker-run stone be placed as
excavation occurs, to minimize disturbance of the underlying silty subgrade soils. We highly
recommend limiting construction traffic on the exposed silt subgrade.

33 Site Preparation
For bridge construction, the abutment areas are recommended to be prepared in accordance with
Section 206.3.7, Preparation of Foundation for Footings, of the WisDOT standard specifications.
Backfill of structures should be as indicated in Section 3.5 of this report.
F:\Transportation\E1610A02\Reports\geotechitext.doc 5
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3.6

3.7

Foundation Recommendations

In our opinion, the bridge abutment foundations should be supported on driven pile. We recommend
that the driven pile consist of 10%-inch pipe and that they be driven until an individual pile capacity
of 55 tons is achieved. We estimate that capacity will be achieved near 30 feet below the existing
pavement surface or elevation 821 feet. We recommend that the existing fill with boulders and
cobbles be excavated to near 10 feet in depth prior to pile driving prior to driving the pile.

We estimate that the individual pile will have an allowable uplift capacity of 11 tons per pile. We
also estimate a maximum potential downdrag force of 2 tons per pile, based on the existing peat
layer.

Backfill

‘We recommend that structural backfill conform to the grading requirements of Section 210, Structure
Backfill, of the WisDOT Standard Specifications for Highway and Structure Construction. We also
recommend that compaction of the backfill conform to Section 207.3.6.2, Standard Compaction, of
the WisDOT standard specifications. We recommend that the existing fill with cobbles/boulders not
be used for structure backfill or fill in planned pavement areas.

Drainage

Because of the fine grained subgrade soils, as indicated by the borings, we recommend that drain tile
be installed behind the base of the abutments, out-flowing to the river. The purpose of the tile is to
facilitate drainage of water from soils behind the abutments and to minimize increases in lateral earth

pressures.
Pavement

Based on the Soil Conservation Service (SCS) classification of existing soils and our soil borings, we
recommend that the following parameters be used for the subgrade soils for the bridge approach
pavement design:

Frost Index F4
Design Group Index 14

Modulus of Subgrade Reaction (psi/in) 125
Soil Support Value 4.0

It should be noted that the existing natural soils and fill soils are silty in nature. These soils are very
sensitive and susceptible to strength loss, particularly in the presence of moisture and construction
traffic. Therefore, maintaining surface drainage and limiting construction traffic on the existing
subgrade once the asphaltic pavement is removed is recommended.
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4.0 FIELD EXPLORATION PROCEDURES
Soil sampling was performed in accordance with ASTM:D1586 and power auger borings were done in
general accordance with ASTM:D1452.
5.0 STANDARD OF CARE

The recommendations contained in this report represent our professional opinions. These opinions were
arrived at in accordance with currently accepted engineering practices at this time and location. Other than
this, no warranty is implied or intended

Prepared by:
> P /
kgl (Lw.,d
A
Roger Amold, P.E.
Geotechnical Engineer g,
R COn s,
Reviewed by: ‘.‘.s“‘@\s--'""-.s/‘;"%,’
> S # TIMOTHY Z
- 15/// ﬁ* :'\1* E
’ZC,//? 7 T = . =
Timothy A. Bolwerk, P.E. X éyg
Geotechnical Engineer/Corporate Opefh’ I ‘\S
'!,,'” N \\“‘\‘
LTI
F:\Transportation\E1610A02\Reports\geotech\text.doc 7

177



QF =, [:31v3S

s




LOG OF BORING NO. B1A

Bridge on Western Avenue over Cedar Creek

Town of Jackson, Washington County
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E1610A02
TYPE: 3-1/4" HSA LOCATION:
= o ® NEENGIES
. - s e k) 9] =
E |2 M5ek wven|ge|a® (o2 B\ Salzel GE
= | S [gE6% STRATUM DESCRIPTION eLevs | B |2E(2E|ES|ZRIEE| 825
E | & 2328 oerrn |3 2|32 3225|572 58 &
8" [P="s 8|75 (== 32| 45|58 | &6
e 2| SURF.EL 8507 © & o
PAVEMENT - 17" of Asphalt
- 849.3
s L BASE COURSE - Crushed Stone, "Gravel 1.4
| 1) with Silty and Sand", dark grayish brown, 847.7
\_moist (GP-GM) 3.0
] FILL - Clayey Silt, grayish brown, moist, loose | 846.2
- 5 6 [\Lom) T as
H . FILL - Crushed Stone, "Gravel with Silt and
s 4 Sand", along with occasional
A 50/0.41  cobbles/boulders, brown, moist, loose | 8427
: (GP-GM) 8.0
Auger refusal @ 5.0". Moved 3' west; auger
refusal @ 8.0'
: COMPLETION DEPTH: 8.0° DEPTH TO WATER: None U=Unconfined P=Pocket Penetrometer
) Encountered. Q=Unconsolidated- C=Cone Penetrometer
il DATE: 2-7-03 Undrained Triaxial
PLATE 1




LOG OF BORING NO. B1B
Bridge on Western Avenue over Cedar Creek
Town of Jackson, Washington County
E1610A02
TYPE: 3-1/4" HSA LOCATION:
= = Els= [>5]
E 5’ Eégfé LAYER ;‘ as|PRE Eﬁ" Eé: EE EE
| & |Rlue EZ SelEelRe of |8 ggm
= = E; g STRATUM DESCRIPTION ELEV/| 2 HI S 42 AAEEIEE 2]
E |5 Rgse ber|52) 35|25 28192 28| S
m Qw
° | SURF.EL 8507 © il S
4l \3" of Asphalt —F 8503
[ BASE COURSE - 10" of Crushed Stone, L 0.4
-] "Gravel with Silt and Sand, dark grayish [ 849.4
s . brown, moist, (GP-GM) 1.3
s 4 FILL - Silty Clay and Clayey Silt with a trace
| 5 | of Sand and Gravel, dark grayish brown,
50/0.2)  moist, stiff/firm (CL-ML & ML)
- 1 Possible Cobbles/Boulders
L 20
[ 10 840.7
_%;u 10 | PEAT - Silty Peat, black, moist, loose (PT) v 10.0
- 15 e 835.2
1 21 .
- GLACIAL LACUSTRINE 155 131 130)
- Lean Clay with layers of fine grained
| Clayey Sand, grayish brown, wet, stiff to
firm (CL)
- 20 12
- 25
i 73 824.7 0.4 (P)
GLACIAL TILL 26.0
- Lean Clay with Limestone Gravel/Cobble
and lenses of fine grained Clayey Sand,
L grayish brown, wet, very stiff (CL)
- 30
3 67 819.7
, : - Clayey Sand with Gravel, fine grained, 31.0
¥ grayish brown, wet, very dense (SC)
{ 815.7
. COMPLETION DEPTH: 43.2' DEPTH TO WATER: 16.0' while U=Unconfined P=Pocket Penetrometer
. drilling. 11.0' @ completion. Cave-in | Q=Unconsolidated-  C=Cone Penetrometer
| DATE: 2-20-03 @ 18.0". Undrained Triaxial

()m PLATE 2a
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LOG OF BORING NO. B1B
Bridge on Western Avenue over Cedar Creek
Town of Jackson, Washington County
E1610A02
& g 8 8 2gs| B
2 | g sz R o P P [ s éﬁ
- | € |25l STRATUM DESCRIPTION eev/ [EE|3E|2E|ES(2a|RE| 28
E s 12538 DM?EEEQE%EQ“EQ &g
& MR 8 22|<8|°E| 5%
50/0.2] - Sandy Silt with Gravel, grayish brown, 32.0
i ] moist, very dense (ML)
[ 812.7
- Limestone Gravel with fine grained Clayey 38.0
[ h Sand, grayish brown, moist, very dense (GC)
407 50/0.2
T | Auger and sampler refusal at 43.2'
! i 807.5
S5070.2 432
;
:
il
; COMPLETION DEPTH: 43.2' DEPTH TO WATER: 16.0' while U=Unconfined P=Pocket Penetrometer
. drilling. 11.0' @ completion. Cave-in | Q=Unconsolidated-  C=Cone Penetrometer
i| DATE: _2-20-03 @ 18.0'. Undrained Triaxial
PLATE 2b
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LOG OF BORING NO. B2
Bridge on Western Avenue over Cedar Creek

Town of Jackson, Washington County

E1610A02
TYPE: 3-1/4" HSA LOCATION:
= o X = NS NGRS
8| 2l Jax|us|Ex25|2E| BE
g | & M=o LAVER|gE (2R B¥ | 5L xE| 2E
= | 2 d;gé STRATUM DESCRIPTION eLev. |EE(SE|2E|ES EE cEl g9z
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g v malh-é 8 =1 [ts] 52 “é’g Eg P
SURF.EL __ 851.0 - ©
PAVEMENT - 16.5" of Asphalt 849.6
I BASE COURSE - 19.5" of Crushed Stone, 14
) "Gravel with Silt and Sand, dark grayish | 848.0
\__brown, moist (GP-GM) 3.0
] FILL - Clayey Silt with Gravel, dark grayish
- 5 23 brown, moist, loose (ML)
J Possible Cobbles/Boulders
- g 10
[ 1o 841.0
U2\ 10 | PEAT - Silty Peat, black, moist, loose (PT) 10.0
| GLACIAL LACUSTRINE 840.0 16 114
] - Clayey Silt with a little Gravel, grayish 11.0
I ) brown, moist, firm (ML) y
[ 5 836.0
12 - Varved Lean Clay and Silt, brown to 15.0 19 113
grayish brown, moist to wet, stiff/firm to
1 loose (CL & ML)
20 9 2 106
- 25
13 825.0
- Varved Lean Clay, fine to medium grained 26.0
Clayey Sand, and Silt, grayish brown, wet,
stiff/firm (CL, SC, & ML)
| 30 821.0
76 | GLACIAL TILL 30.0 2.0 (P)
"{ i A - Clayey Sand to Sandy Lean Clay with
b ] Limestone Gravel, fine grained, grayish
. . / brown, wet, very dense (SC & CL)
s- | i 1
E /
2| COMPLETION DEPTH: 45.1' DEPTH TO WATER: 15.0" while U=Unconfined P=Pocket Penetrometer
o drilling. 13.8' @ completion. Cave-in | Q=Unconsolidated-  C=Cone Penctrometer
2| DATE: 2-20-03 @ 14.1'. Undrained Triaxial
PLATE 3a
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LOG OF BORING NO. B2
Bridge on Western Avenue over Cedar Creek
Town of Jackson, Washington County
E1610A02
- 39\_'\ &N Re=|.5 §
8|3 @ééi ungjg‘aéiﬁaigg‘zgik{ ZE
| 2 |glgsE STRATUM DESCRIPTION ELEV./ SE|GEES|2a |2k 32“‘
E Egglé “Engzmx #lES .,_'lE
] &% %Smo DEPTH (= Z| 35|25 5“ ag gﬁ EE
a 2 g 3 =z|<8|°% g
// 99/0.7 20 ()
] Auger and sampler refusal @ 51.1'
40 78
45 _%1 50/0.1 805.9
45.1
g
g
gl
=] COMPLETION DEPTH: 45.1' DEPTH TO WATER: 15.0' while U=Unconfined P=Pocket Penetrometer
u drilling. 13.8' @ completion. Cave-in | Q=Unconsolidated-  C=Cone Penetrometer
&| DATE: 2-20-03 @14.1°, Undrained Triaxial

()m PLATE 3b
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LOG OF BORING NO. B4
Bridge on Western Avenue over Cedar Creek
Town of Jackson, Washington County
E1610A02
TYPE: _3-1/4" HSA LOCATION:
5 w 2 ® g
B3 [BEsx mmm#e*‘i‘-‘%géggig EE
= | £ [Flgss STRATUM DESCRIPTION ELEV./ EE 2E|BE| 25 2a |2k | 825
& <380 pePH|EZ |55 |52 (28(22|28| &
g mmmmﬁ 8 qudg‘cgggg
SURF.EL 8503 = o
_ | PAVEMENT - 7.5" of Asphalt [ 8297
] FILL - Sand with Silt and Gravel, fine to - 0.6
- . medium grained, brown to dark brown, moist [ | 849.3
I i 7 (SP-SM) L 1.0
I FILL - Clayey Silt with a trace of Organics and || 847.3
| 5 | 25 fine to medium grained Silty Sand, dark 3.0
brown to brown, moist (ML & SM) 844.3
FILL - Crushed Stone, "Sand with Silt and " 6.0
\ Gravel, fine to coarse grained, grayish [
brown, moist, very firm (SP-SM)
7
5
H|
§ COMPLETION DEPTH: 6.0' DEPTH TO WATER: None U=Unconfined P=Pocket Penetrometer
N Encountered. Q=Unconsolidated- C=Cone Penetrometer
i| DATE: 2-7-03 Undrained Triaxial
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LOG OF BORING NO. BS
Bridge on Western Avenue over Cedar Creek
Town of Jackson, Washington County
E1610A02
TYPE: 3-1/4" HSA LOCATION:
s S D
E Aﬁﬁ%ﬁ LAYER 'S;QU;RE;{CE‘EE EE
= oo B & SclEc|SElos B 526
Eg"‘? STRATUM DESCRIPTION ELEV/|EH | 35|25 Ex | ZR |2 1z
3 <|38° pEpTH|S B |55 | 52|28 |25 EQ &
| 5 g2 JReEEiHE -
SURF. EL 848.9 = O
1 PAVEMENT - 9" of Asphalt 848.1
[ 1 FILL - Silty Sand with Gravel, fine to medium 0.8
: ‘ grained, brown, moist (SM) 845.9
FILL - Sandy Silt with Gravel, dark brown, 3.0
' T moist, loose (ML)
L 5 6
i 4 842.4
6.5
g
s
=| COMPLETION DEPTH: 6.5' DEPTH TO WATER: None U=Unconfined P=Pocket Penctrometer
& Encountered. Q=Unconsolidated-  C=Cone Penctrometer
2] DATE: 2-7-03 Undrained Triaxial
0
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| PELELYE
ENGLISH - STREAM CROSSING STRUCTURE SURVEY REPORT f!f\im bonsin eﬁam‘nsnl ofél’orarés

DT1698  1/2002 (Replaces EB53)

[ Box Culvert [ culvert Extension [ Right | Bd stream Crossillg Other
. [J Left AT CTDNATHRES
Final Plan Due Date Preliminary Plan Due Date E Town of Lo Y
Armi | 2003 | (N/Afor Culvers) [] village of

PS.LE. Marern 2003 & City of GreenE ELt

New Structure Number | Highway County Design Project 1D

R-40-100 CTh T Miwauvkee 2625 -04-00
Aesthetics Level (For Levels 2, 3 & 4, Explain on Page 4) Construction Project ID

X 1 02 Os Oa 2525 - 0O4-10
tation Section Town Range
fbe15 | 18 T6N R2IE

Indicate Purpose Identify Stream (If Applicable)

X waterway

[] Other (Describe) RooT R VER

Siefiphe-Conltacl Person/Area Code with Telephone Number Traffic Forecast Data

. Mm Design Year | Average Roadway

N - 3 &1t Daily Design Functional

KATHQ LABISCH (p2) 262-5 4 Traffic (ADT) Speed Class
Eonsuuant Contact PaEnn!Are;q Code with F‘I;eEphme Number Mivor
WRISTORNER Ml"k ANOP | e 2023 | 26,000 | HO meh ArrsmiaL

Instructions for Structure Survey _
In addition to this report, the following information shall be submitted.

1. Small County Map on which the location of proposed structure is shown in red and highway relocation, if any, in
green.

2. Plan and Profile SHeet on proposed reference line of highway showing the following: (a) Ground line; (b) Finished
grade line; (c) Profile grade line elevations at least every 100 feet for 1,000 fest each side of the structure; (d) Vertical
curve control points; (e) Horizontal curve control points; (f) Curve data, including full SE and runoff distance.

3. Contour Map of the site drawn to a scale of not less than 1" = 20 feet with one-foot contours and showing the
following (a) Existing highway and structure; (b) Proposed highway alignment and R/W; (c) Station numbers; (d) North
point; (e) Buildings; (f) Underground facilities; (g) Other features which influence the design; (h) Recommended
channel change; (i} Direction of stream flow; (j) Stations at end of existing structure; (k) Proposed structure and extent
of riprap for consultant designed structures.

4. Typical Roadway Cross Section of proposed approaches showing the following: (a) Dimensions; (b) Slopes; (c)
Type and width of surfacing or pavement; (d) Sidewalk, curb and gutter; (e) Subgrade and pavement thickness; (N
Clear zone width.

5. Stream Cross Section at upstream and downstream face of existing bridge and at one bridge length upstream and
downstream. Surface water elevations at 1500 feet upstream and downstream of existing bridge.

6. Original Photographs of: (a) Existing structure; (b) Upstream and downstream structures; (c) Buildings within 100
feet of the proposed structure; (d) Unobstructed panoramic view looking upstream and downslmam from proposed
structure. “Air photo mosaics if available.*

7. Proposed Location Map showing structure location and number, one per structure when there are H‘luﬂiple
structures on the project.

8. Attach a copy of the regulatory flood plain map (FEMA map) depicting the site.

9. For consultant designed structures - Hydraulic Report which may contain the following: (a) USGS quadrangle sheet
showing proposed location, highway alignment and reach of river; (b) All available flood history, high water marks with
date of occurrence, nature of flooding, damages and scour information; (c) Factors affecting water stages; (d)
Navigation Clearance, for guidance in making report, see Chapter 8 of Bridge Design Manual; (e) Discussion of
alternatives considered, factors influencing selection.
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Proposed Structure

Preference for Structure Type at this Site

Dagay Width Between Curbs
5

T[] Check here if to be determined by Central Office

Cross Slope on Deck or N.C. {Nomal Crown)

0.0 FUFt_ (Normar Crowmd

Sidewalks - Number

Sidewalk Clear Width

Ft.

Specify Wing Location for Beam Guard Attachment Specify Clear Zone Width when Beam Guard not Used on Culvert

Specify Wing Location for Surface Drain Anchors Specify Wing Location where Bridge Bamrier/Rail Continues on Roadway Approach

A N/A .
YES NO YES NO
B [ IsProjectin Flood Hazard Area O Structure Backfill Required
B O Have Soil Borings been Requested B O Riprap Required
(If not, Please Explain on Page 4) O X Lighting Required on Bridge
M [0 sStaged Construction Bolt Circle Diameter mm
O D Temporary Structure Required O O Camber for Barrel Recommended
(Culvert only)
O X Is this praject on the National Highway Syslem?

Proposed Disposition of Existing Structure

YES NO
O Structure will be Removed
> O Bid item will be included in Structure Plan Quantities
O o] Structure will remain in Service Structure Number  P-80-727

] Special Foundation Treatment Required - See soils Unit "Site Investigation Report”

IFutilities will be carried on the structure, complete the following data.

Type Size Opening Size at Abutments Weight Pressure

Aprons -

Inlet

Gutiet
Openings - Number Ciear Span at Right Angles fo Axis of Box Inside Height of Box
Siope of Channel al Gulvert

__ AliProposed:Structures _

Spans - Nurber Spans mﬁ, ::E,‘L.df Slbstructure) S"‘ga ® RHF. [J LH.F. g
Drainage Area 7S sSq M. Q(100) 2040  ds
High Water (100) _‘_7__23,_‘:15& Q {Struct) 2040 s Existing Bridge

Velocity Q.7 Fysec. Q(Rdwy) o ofs High Water (100) _£23.5 7 Ft

Waterway Area _ 209 Sq.Ft.  Q(Suple. Struct) Ll z,a cfs

Scour Code S

Temporary Structire ' i£>100Yrs.-N " Regulatory High Water

Q_N/A Y. N/A_ cfs. ouﬁa Yr. N/R cfs.

High Water NJ/A_ Ft High Water AA Ft. 2271.4] Ft.
Min. A (BR) N/A sq.Ft

Qaw )
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Existing Structures At or Near Proposed Site

STRUCTURE DATA

UPSTREAM

AT SITE

DOWNSTREAM

Structure Number (B /P / C)

B-H0-642

P-H0-121

-

Railroad or Highway Structure

Distance from Proposed Site in Miles

-HO-3T
W. Nmm:;: ﬁff in"rmﬁiii‘i, S, 10814 2y ‘o
0.5 | O 2 muEs

Type: Superstructure ConersTE Cﬂm_ C CRETE
Substructure: Abutments ConcRsTE C DNCRETE ConcRETE
Piers MNJA Conersrt
|s Structure Supported on Bearing Piles?
Condition: Superstructure
Substructure
Vear Buil 1995 1935 1968
Number of Spans 2 1 2
Clear Span ( Between Inside Faces of Substructure . . . . \
Units) Lengths Along CL Roadway/Track 307 /HO3' 213 205 /425 /305
Roadway Width Between Curbs ! 51,2} ! o7
Sidewalk: Number
Clear Width
Location AL/A
Skew: Stream O° ’° 30°
Structure (@ 5° 32°
"Elevation | Finished Grade 0.0 (Assvmsd| 72895 100.0 (Assome )
t Low Chord 92.8* Jz6.MN2 g2
Does Drift Pass Satisfactorily YES Yas Yes
Does Ice Pass Satisfactorily YES Yes Yeas
Character of Material in Stream Bed Sans 5 Rocx Sane 3 Roces Sann 3 Rocks
- Character of Drainage Basin Foar Unsevewres | Flar, [y so |FLAT . (Jupeusioras
Stream-Bed Scour: Visable (Y/N) Ao A jp Neo
Due to Restricted Waterway A/A AN/A N/A
Due to Poor Location N/A A /A N/A
Due to Improper Skew NJA AL/A N/A
Extreme High Water Elevation - Date
Cause of High Water and Source of Information | pLAL Q‘E LIALS
Low Water Elevation _(MM
Normal Water Elevation qO03t 7192 9nt
Streambed Elevation %94 1184 90.0%
Water Surface Date 1500" Upstream At Site 1500' Downstream
Elevation *** Aerin 5.2002, 72151 2198 —
Existing Culvert Information
Attach Sketch
Slope of Channel at Structure (ft./100 ft.)
Elevation: Finished Grade Spans: Number
Inlet - Invert Width Normal - Barrel -
- Top of Opening Allowable High Water
Discharge - Invert Floor; Concrete, Earth, Silted
- Top of Opening Condition: Wingwalls
Barrel
. Use same datum for all structures within one-half mile of proposed structure.
b Mountains, Hilly, Rolling, Flat, Swampy, Wooded, Cultivated, Pasture, etc. - Give percentage of each.
- Measured along thread of channel.
+ + Take these elevations at the same station.
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Additional Information

Elaborate on other concerns such as: DNR, Local, Aesthetics and Stage Construction

FOR BRIDGE OFFICE USE

Plans Checked By Date
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KSA ___K.SINGH & ASSOCIATES, INC.

Engineers, Scientists and Environmental Management Consultants

March 18, 2003

Mr. Joe D. Gallamore, P.E.

Ayres Associates, Inc. Project # 8049
N19 W24075 Riverwood Drive, Suite 400

Waukesha, WI 53188

Subject: Additional Geotechnical Investigation for West Beloit Road Bridge
Replacement over Root River, Milwaukee County, WI
WisDOT ID 2525-04-00
Bridge No. P 40-727
Co. Ref: H205151

Dear Mr. Gallamore:

We are pleased to submit the report of our geotechnical investigation for the West Beloit Road
Bridge Replacement Project.

Project Background

The Beloit Road Bridge is a single-span, reinforced concrete, rigid frame structure with full
retaining abutments over the Root River. The site is located on Beloit Road (CTH T)
approximately 1/2 mile west of South 108th Street (Highway 100). The elevation of the bridge
roadway is approximately 728 feet, mean sea level (MSL). The Bridge crosses the Root River in
a low lying area which is characterized by wetlands located to the north and south of the bridge, a
hiking / biking trail along the Root River located to the west, and commercial and residential
developments located on higher ground to the east. The project is located in Section 18,
Township 6 North, Range 21 East, City of Greenfield, Milwaukee County, Wisconsin. The
location of the project is shown on Figure 1.

The State of Wisconsin Department of Transportation and Milwaukee County are proposing to
replace the existing bridge structure with a new bridge which will likely be a two or three cell box
culvert with one of the cells incorporating a bike path underpass. The project roadway will
consist of an existing two lane road transitioned into a median divided four lane roadway in the
vicinity of the stream crossing. Ayres Associates, Inc. has been awarded a contract for the design
of the replacement bridge and roadway improvements.

K. Singh & Associates, Inc. has been awarded a contract for the proposed geotechnical
investigation services. The geotechnical investigation commenced on April 29, 2002. A
geotechnical investigation report was prepared by K. Singh & Associates, Inc. on June 4, 2002.
Based on the geotechnical investigation report of June 4, 2002, additional investigation activities
were recommended due to refusal at a depth shallower than 50 feet in order to determine if
bedrock was present. An additional soil boring was also recommended for analyzing abutment
walls foundations. Additional investigation activities were performed on January 29, 2003.

————————————————————————————————————————————————————————— —

1135 Legion Drive, EIm Grove, W1 53122 Phone: (262) 821-1171 Fax: (262) 821-1174 email: singh(@execpc.com
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Scale: 1 inch = 2,000 feet

Figure 1. Topographic Map of Project Location

K. SINGH & ASSOCIATES, INC.

Engineers, Scientists and Environmental Management Consultants
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Mr. Joe D. Gallamore, P.E.
Page 3

Purpose and Scope

The purpose of this report is to evaluate the geotechnical properties of the soils for the West
Beloit Road Bridge Replacement Project. This report documents the soils exploration activities
conducted by K. Singh & Associates, Inc., reviews historical data, and includes an interpretation

of the results and recommendations for construction practices.

The specific objectives of this study are included as follows:

|} Perform one soil borings and six shallow hand auger borings in the project area and
recover samples in order to characterize the soils supporting the proposed bridge
improvements;

2) Perform two pavement corings in order to characterize pavement conditions;

3) Perform two additional soil borings in the project area and recover samples in order to
characterize the soils supporting the proposed bridge improvements;

4) Review geologic information from the project area;

5) Evaluate the geotechnical characterstics of the site for supporting the bridge

improvements; and
6) Prepare a report summarizing the findings of the geotechnical investigation.
Geotechnical Soil Sampling and Testing

One soil boring, B-1, was performed on April 29, 2002 by Wisconsin Soil Testing, Inc. of
Butler, WI for the proposed project. Two additional soil borings, B-2 and B-3, were performed
by M & K Environmental Drilling, LLC of Howards Grove, Wisconsin on January 29, 2003.
The location of the soil borings are shown on Figure 2. Soil boring B-1 was performed to 38 feet
below ground surface until refusal occurred. Soil boring B-2 was performed to 50 feet below
ground surface and soil boring B-3 was performed to 40 feet below ground surface without
refusal.

General notes for the soil boring are included in Attachment A. A 3-1/4 inch inner diameter
hollow stem auger was used for drilling. Soil sampling was conducted at 2.5 foot intervals.

Standard field sampling techniques, in accordance with ASTM D 420-93, ASTM D 1452-80,
ASTM D 1586-84, and ASTM D 1587-94, were employed in this investigation to obtain the data
presented on the boring logs. Sampling in cohesive and cohesionless soils was performed by
driving a standard split spoon with a 140 pound weight falling 30 inches. The sum of the number
of blows required to advance the tool in two 6 inch increments following 6 inches of seating is
recorded on the final boring logs under the "N" column, referring to the Standard Penetration
Resistance Test, ASTM D 1586-84.

K. SINGH & ASSOCIATES, INC.

Engineers, Scientists and Environmental Management Consultants
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Mr. Joe D. Gallamore, P.E.
Page 5

Recovered samples were brought to the surface, examined by the field crew, recorded, and
placed in sealed containers to prevent further changes in the condition of the sample. Soil
samples were transported to the offices of K. Singh & Associates, Inc. for final classification per
ASTM D2487-69 methods. A field log was prepared by K. Singh & Associates, Inc. during on-
site operations to record field occurrences, sampling intervals, and groundwater observations.

Considering the test results and visual classification of the soils, a final boring log for each test
boring was prepared for this report. The final boring logs portray boring methods, sampling
methods, depth of sample, amount of sample recovered, an indication of subsoil types, and
groundwater level observations. Final boring logs are included in Attachment B. Following
completion of the soil borings, the augers were removed and the boreholes were abandoned in
accordance with Wisconsin Administrative Code NR 141.25.

In addition to the soil borings, six shallow borings were performed using hand augers on May 9,
2002 by K. Singh & Associates, Inc. The locations of hand auger borings HA-1 to HA-5 are
shown on Figure 2. Recovered samples were brought to the surface, examined by the field crew,
recorded, and placed in sealed containers to prevent further changes in the condition of the
sample. Soil samples were transported to the offices of K. Singh & Associates, Inc. for final
classification per ASTM D2487-69 methods. A field log was prepared by K. Singh &
Associates, Inc. during on-site operations to record field occurrences, sampling intervals, and
groundwater observations.

Geotechnical Field and Laboratory Testing

Recovered soil samples were transported to Wisconsin Testing Laboratories of Menomonee
Falls, WI for testing for index, strength, and settlement parameters.

Seventeen soil samples were tested for moisture content in accordance with ASTM D 2216-90.
Five soil samples were tested for grain size distribution in accordance with ASTM D 422-63.
Three cohesive soil samples were tested for Atterberg Limits in accordance with ASTM D 4318-
93. One soil sample was tested for dry unit weight in accordance with ADTM D 4254-00. Index
property test results are summarized in Table 1 and are included in Attachment C.

Testing for the unconfined compressive strength of cohesive soil samples was performed in the
field using a pocket penetrometer. Results of the penetrometer testing are recorded on the boring
logs and in Table 1 in the columns labeled qu. Strength test results are summarized in Table 1.

A consolidation test was performed on a Shelby Tube sample from test boring B-1 by Wisconsin
Testing Laboratory in accordance with ASTM D2435-96. The soil sample in the Shelby Tube is a
silty clay soil. Compressibiltiy test results are summarized in Table 1 and are included in
Attachment C.

Surficial Soils and Subsurface Characterization
Soil survey maps of Milwaukee County were reviewed to determine the nature of near surface

soils in the area. Soil types in the project area are shown on Figure 3. One type of soil is found in
the project area. The soil type is described as follows.

K. SINGH & ASSOCIATES, INC.

Engineers. Scientists and Environmental Management Consultants
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Figure 3: Soils Map of Project Location
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Mr. Joe D. Gallamore, P.E.
Page 9

Sebewa Silt Loam (SM) is encountered over the Beloit Road Bridge project area. Sebewa Silt
Loam is described as poorly drained silt loam soils that have a loamy subsoil underlain by
calcareous sand and gravel outwash. These soils occupy areas in low depressions and river
basins, and on flats of glacial outwash plains.” Sebewa Silt Loam may be up to 60 inches thick
and is described as severly restrictive to roads due to a high water table, the subsoil having a low
bearing capacity when wet, and and the subsoils being subject to frost heave. A typical profile is
described as 0 to 14 inches of silt loam conforming to USCS Classifications ML or OL
(AASHTO Classification A-4), underlain by clay loam from 14 to 26 inches conforming to
USCS Classificaton CL (AASHTO Classifications A-7 or A-6), underlain by sandy and gravel to
60 inches conforming to USCS Classification GP-GM (AASHTO Classification A-1). The depth
to the high water table is reportedly 0 to 1 feet below ground surface in Sebewa Silt Loam.

The subsurface soil conditions of the site are described using geologic data gathered from three
geotechnical borings performed at the site on April 29, 2002 and January 29, 2003 and the
shallow hand auger borings performed on May 9, 2002. Based on the soil borings and test
results the following observations were made.

1) The top 3 feet of the roadway embankment consist of 12 inches of asphalt underlain by
gravel fill. The gravel fill had blow counts ranging 14 and 50 which indicated that the gravel
fill was medium dense to very dense.

2) Silt and silty clay soils were observed underlying the gravel fill to depths between 6.5 and 7
feet below ground surface. The silt and silty clay soils were gray, stiff, contained traces of
gravel and became saturated at approximately 5 feet below ground surface.

3) Underlying the fill, silt, and silty clay soils, layers of organic soils, saturated silty sands,
and silty clays were encountered to depths between 20 and 23.5 feet below ground surface.
The layers were typically 1 to 2 feet thick. The silty clay layers were brown, moist, stiff in
consistency and contained traces of gravel. The silty sands were gray, saturated, loose to
medium dense in density, and contained traces of gravel. Organic soils were green to black
in color, very soft to stiff in consistency, and contained traces of gravel. Groundwater was
encountered between 5 and 11 feet below ground surface.

4) Underlying the layers of organic soils, saturated silty sands, and silty clays, stiff to hard,
gray, silty clays with traces of gravel were encountered to 48.5 feet below ground surface.
Borehole B-1 was terminated when refusal occurred at a depth of 38 feet below ground
surface which was believed to have been caused by the presence of boulders and cobbles.

5) Dense layers of saturated sand and gravel were encountered from 48.5 feet to at least 50 feet
below ground surface in soil boring B-2.

6) Bedrock was not encountered at the site.

Well constructor’s reports for the area were reviewed. Based on the well constructor’s reports, it
appears that bedrock in the area is present at a depth of approximately 100 feet below ground
surface. Therefore, refusal at 38 feet below ground surface, 690 feet, MSL, is likely due to the
presence of boulders and cobbles in the subsurface. Copies of selected well constructor’s reports
are inclued in Attachment D.
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Groundwater was encountered at a depths of approximately 5 to 11 feet below the road surface,
723 feet, MSL. Groundwater was noted primarily in non-cohesive soils encountered during soil
exploration. It is likely that groundwater will be encountered during construction of the Beloit
Road Bridge and appropriate groundwater control measures will be necessary to complete
construction.

Based on the results of the soil borings, geotechnical design parameters for the soils have been
determined. The geotechnical design parameters are included in Table 2.

Design Considerations

Bearing Capacity Recommendations for Spread Footings for Bridge

Soils supporting spread footings used to support the bridge would consist of medium dense
sands and stiff clays (qu of 1.0 to 2.0 tsf) to a depth of 20 feet underlain by very stiff silty clay
soils (qu of 2.0 to 4.0 tsf) to a depth of at least 49 feet below ground surface. Based on the
materials present, a bearing capacity of 0.5 tsf could be used for design of spread footings.
However, due to the presence of organic soils and soils with low bearing capacities, spread
footings are not recommended for this project.

Driven Pile Recommendations for Bridge

If piles are used to support the bridge, it is recommended that they be driven to 30 feet below
ground surface, 698 feet, MSL, so that they are supported by the very stiff clays present at the
site. A review of standard pentetration test results from the soil borings suggests that driven piles
will reach end bearing limits at a depth between 25 and 30 feet below ground surface.The
following values can be used for designing piles.

Elevation il i iction (SF=2
728 to 708 feet, MSL 250 psf (12 kPa)
708 to 677 feet, MSL 1,500 psf (72 kPa)

Due to the possible presence of boulders in clay, steel H-piles should be stressed to a maximum
of 6,000 psi (40 MPa). It is recommended that steel H-piles be used instead of CIP piles due to
the presence of boulders and granular soils at the site. It is also assumed that steel H-piles will be
cut-off at a depth of 5 feet below ground surface to allow for pile caps and foundation
construction.

For a typical H-pile driven to a depth of 30 feet below grade, 698 feet MSL, the pile capacity is
calculated as follows:

Q=Qs+Qp _
Pile Type - Steel H-Pile - 10HP42

Perimeter = 3.3 feet

Cross-Sectional area of pile tip (Ab) = 0.1 sq. Feet

Cohesion of soil (c) = 0.5 Qu = 3000 psf, with SF = 2, ¢ = 1500 psf
Depth of foundation = 5 feet

Length of Pile = 25 feet
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Q = (Perimeter*Length*Pile Skin Friction) + Ab*8*c
Q = (250 psf * 15 feet * 3.3 feet + 1500 psf * 10 feet * 3.3 feet) + (0.1 sq. feet*8*1500 psf)
Q = 63,075 lIbs = 31.5 tons (with Safety Factor of 2)

The design capacity for 10HP42 steel H-piles driven to 30 feet is 30 tons. The use of steel H-
piles is recommended for this project based on the bearing capacity developed and the presence
of poor soils at shallow depths. Piles should be spaced not less than 2.5 times the pile diameter
and not less than 2.5 feet in order to avoid possible damage to already driven piles due to
horizontal pressures created when driving new piles. In addition, the group action of piles should
be considered during the design phase as the fricitional load bearing capacity may be diminished
due to group action. The location of the piles may also necessitate that scour protection be
incorporated into the design.

Abutment Wall Support

Abutment walls would be supported by layers of organic soils, stiff clays, and saturated silty
sands. Based on the materials present, a bearing capacity of 0.5 tsf would be used for this project
for abutment walls resting on spread footings. In addition, organic soils are not capable of
supporting the abutment walls even at a bearing capacity of 0.5 tsf. Supporting the abutment
walls through the use of driven 10HP42 steel H-piles with a capacity of 30 tons driven to 30 feet
below ground surface, cut-off at 5 feet below ground surface, and using pile caps is the
recommended construction option.

A second option is that during construction of the foundation for the abutment walls, the
excavation should be inspected for unsuitable soils and those soils should be removed and the
excavation backfilled with compacted engineered fill. Removal of unsuitable organic soils may
require excavation to depths of 11 feet below ground surface or greater. Another option for
supporting the foundation of the abutment walls would be through use of a floating foundation.
Due to the need for extensive excavation and the recommendation of driven piles for support of
the bridge, the overexcavation and floating foundation options are not recommended.

Lateral Earth Pressures

Bridge abutments should be designed as earth retaining structures. Lateral earth pressures against
walls which are restrained from movement should be calculated assuming “at rest” and drained
soil conditions. Pressures on non-rigid walls can be calculated using the active state.

For the purposes of computing lateral earth pressures against abutment walls, assuming
triangular load distribution with granular backfill, the following soil parameters may be used.

0 =35° y=125pcf K,=027 K,=3.69 K,=043
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Pavement Design Parameters

The soils underlying the Beloit Road Bridge project are uniform throughout the project area.
Sebewa Silt Loams were noted throughout the areas of the proposed improvements. A typical
profile is described as O to 14 inches of silt loam conforming to USCS Classifications ML or OL
(AASHTO Classification A-4), underlain by clay loam from 14 to 26 inches conforming to
USCS Classificaton CL (AASHTO Classifications A-7 or A-6), underlain by sandy and gravel to
60 inches conforming to USCS Classification GP-GM (AASHTO Classification A-1). The depth
to the high water table is reportedly O to 1 feet below ground surface in Sebewa Silt Loam. The
following design parameters are recommended for the proposed improvements. The
recommended empirical parameters are applicable for Sebewa Silt Loam.

Design Group Index =12

Soil Support Value =40
Frost Index =F-3
“K” Modulus Subgrade Reaction =125

Pavement corings were taken from both lanes of traffic over the bridge. The pavement corings
indicated that the existing asphalt pavement is approximately 12 inches thick and in relatively
good condition.

Construction Considerations

Construction should conform to the requirments of the State of Wisconsin Department of
Transportation Facilities Development Manual and the State of Wisconsin Department of
Transportation Bridge Manual. Erosion control will be necessary for construction and should
conform to state and local ordinances.

Site preparation will require removal of any surface vegetation and surficial organic soils or other
deleterious materials. Dry weather will permit overexcavation / stabilization activities to stay
localized provided the subgrade is not exposed to excessive disturbance from construction traffic.
Removal of existing soils and recompaction of the subgrade due to excavation disturbances
should comprise the extent of activities. A qualified geotechnical engineer should be present
during compaction activities to verify the results via field observation and testing.

Wet weather conditions will require the removal of an additional 6 to 10 inches of soil or the
utilization of other stabilization methods in order to develop a stable subgrade. The estimated
overexcavation depth is based upon the moisture sensitivity of the soils and the assumed effect
during wet conditions. If undercutting is necessary, a qualified geotechnical engineer should be
present to confirm that stable conditions have been achieved through continuous observation and
testing. One option for dealing with unstable soils is to remove the material, dry or wet the soil to
near optimum moisture content, and recompact the material to 95% of Modified Proctor density.
This approach should only be attempted for non-cohesive soils. Another approach is to remove
the unstable soils, replace the unstable soils with an engineered fill, and compact the material to
95% of Modified Proctor density. A qualified geotechnical engineer should be present during
compaction activities to verify the results.

K. SINGH & ASSOCIATES, INC.
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The engineered fill layer should be consistent with engineered fill material defined in Attachment
E and be compacted to 95% of Modified Proctor density (ASTM D1557). Compaction of the
granular reinforcing layer should be verified by a qualified geotechnical engineer in accordance
with test methods ASTM D2922, D2950, and D3017 or other appropriate methods. No
construction should begin until the subbase has been inspected and approved by a qualified
geotechnical engineer.

During construction, temporary grading of the site should be performed so that surface water
does not run into the construction excavations. Diversion of the Root River may be necessary
during construction to manage surface water. If surface water accumulates in the construction
zone, it should be pumped out of the construction area at the first available opportunity. A
qualified geotechnical engineer should inspect any construction areas where surface water has
accumulated prior to construction proceeding. Excavated material appears adequate for use as
landscaping material and non-bearing structural fill provided the soil complies with
environmental regulations.

Groundwater control will be necessary for excavations to depths below an elevation of 723 feet,
MSL. Groundwater is likely to be encountered in granular, non-cohesive soils encountered at the
site in the vicinity of the Root River.

Dredging of sediments from the Root River will likely be necessary for construction of the
bridge. Dredging and disposal of sediments should be performed according to the
recommendations of the Phase II Hazardous Materials Assessment Report prepared for the
project.

Final grades on the site should slope away from the bridge to direct precipitation away from the
its foundations. Pavement areas should be sloped at appropriate levels to minimize precipitation
from ponding and infiltrating to the subgrade of areas that are designed to bear a load.

Please call us if you have any questions regarding this report.
Sincerely,

K. SINGH & ASSOCIATES, INC. N

Robert T. Reineke, P.E. Pratap N. Singh, Ph.D., P.E.
Project Engineer Project Manager

enc: Attachment A: General Notes
Attachment B: Soil Boring Logs
Attachment C: Geotechnical Test Results
Attachment D: Well Constructor’s Reports
Attachment E: Engineered Fill Gradation Envelope
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LOG OF TEST BORING

BoringNo, B-1

~

Project _Beloit Road Bridge over Root River .
’ ) ] . _ s . Surface Elevation 728.13
Location Northing: 360,913.13' Easting: 2,521,619.84 ProjectNo 8049
Soil Testing Firm Wisconsin Soil Testing, Inc. Sheet | of 2
=
SAMPLE SOIL PROPERTIES
RECOVERY| MOISTURE VISUAL CLASSIFICATION PP
(inches) AND REMARKS qu | w LL PL sieve
No| Type N | Depth tsH| & | @ | (@ | 200
— IFILL - medium dense, brown, moist, mix of gravel,
— sand and silt 5.7
1{ss|24 M s[5
- 30 10 | 170 ’
2! 88 16| M| 14— 3 5 CLAYEY SILT (ML) - stiff, gray, moist, trace gravel
I |
— 1" sand seam at 5.5 feet L5 | 365 55 24 74.0
3| ss|{l6| M| 6 |— 6 5.5
e SANDY CLAY (CH) - stiff, gray, moist, trace gravel
— 6.5
— SAND (SW-SM/SW-SC) - loose to medium dense, 15.5 10.6
4/ 8s| 14l S IZE 8.5 | gray, saturated, well graded sand with silt/clay '
-
— 20.6
5|88 | 14| 8|5 —11
— | 12.5°
—  [SILTY CLAY (CL)- stiff, brown, mist, trace gravel 1O | 26.1
6(SS|12|M| 8 —135
— s 229
71 8s|12]ls 8 |_ 16 [SILTY SAND (SM) - loose, gray, saturated
L 7
— ILTY CLAY (CL) - stiff, brown, moist, trace gravel | .25 21.6
g|ss|n2|s|®1ss 18 ‘
| ISILTY SAND (SM) - medium dense, gray, saturated,
—_— trace gravel
— 200 325| 139 ,
— SILTY CLAY (CL) - wvery stiff to hard, gray, moist, i
9| 8S | 10 [ M| 16 — 21 |irace gravel i
WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling 7 feet Start 4/29/02  Complete _4/29/02
Depth to Water 5 feet Crew Chief Dan Rig Mobile B-50
Drilling Method HSA. ASTM, D1452 & D1586
L K. SINGH & ASSOCIATES, INC. )
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Project

LOG OF TEST BORING

Beloit Road Bridge over Root River

-~

BoringNo. B-1

Location Northing: 360,913.13' FEasting: 2.521.619.84'

| Surface Elevation 728.13'

| Project No 8049
Soil Testing Firm Wisconsin Soil Testing, Inc. Sheet 2 of 2
e -
SAMPLE SOIL PROPERTIES
RECOVERY| MOISTURE VISUAL CLASSIFICATION | | PP. |
(inches) i AND REMARKS qu| w LL | PL | sieve
No| Type N | Depth (tsH)] %) (%) | (%) | 200
= SILTY CLAY (CL) - very stiff to hard, gray, moist, |
— trace gravel (continued)
10 ss|{o|M|37 5354
- >4.5 3l 17 82.0
1) ST| 14| M| —|—2¢
— disturbed sample 1.0 19.4
12/ Ss| 6 | M| 41 :28.5i
— >4.5| 220
13{ ss | 16 [ M| 45— 3,
j =
— >4.5| 248
14 S8 | 16 | M [ 33| _133 5 |
— 3| 265
15| 88 | 14 | M {50/6— 3¢
[ 2" limestone gravel piece in split spoon 3 11.8
16| SS | 2 | M |50 _3g 5 38' |
— efusal at 38 feet due to apparent boulder or cobble. |
[~ Fnd of borehole at 38 feet.
— Borehole abandoned in accordance with NR 141.25.
WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling 7 feet Start 4/29/02  Complete _4/29/02
I&nihﬂﬂ!&[ 5 feet Crew Chief Dan ng Mobile B-50
Drilling Method HSA, ASTM, D1452 & D1586
L K. SINGH & ASSOCIATES, INC. )
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Project

LOG OF TEST BORING

Beloit Road Bridge over Root River

~

BoringNo. B2

Location Northing: 361.070.60' Easting: 2,521,749.69'

Surface Elevation 727.54'

Project No 8049
Soil Testing Firm M & K Environmental Drilling, Howards Grove, WI | Sheet | of 3
=,
SAMPLE SOIL PROPERTIES
RECOVERY| MOISTURE VISUAL CLASSIFICATION P.P.
(inches) AND REMARKS qu w LL PL | sieve
No| Type N | Depth (tSf) (%) (%) (%} 200
— FILL - mix of sand and gravel, brown, moist, frozen
i frost to approximately 3 feet)
1|ss|o|Miso 54
oy 2.5
2| SS| 8| M| 18|]— 5 4.5
—_ FILL - Silty Clay (CL) - very stiff, brown, moist,
— trace gravel
e 1.0
3/ ss| 14| M| 8 |— 75 T
— "'~ |ORGANIC SILT (OL) - very soft to stiff, black,
il moist, trace gravel
ik chunck of wood observed Fres
4|ss| 4| Ml 4" 10
| i L5 075 | 225 19.7
5[S8T 12| 8| - |—]2.5|SILTY SAND (SM) - medium dense, brown, saturated,
6| SS| 14| 5|11 s 15
i s 15
7| ss | 18| M| 10 [Z7 5/SILTY CLAY (CL)- stiff, gray, moist, trace gravel
"~ 12" saturated sand seam at 17"
L 18"
T el ™ lSllLTY SAND (SM) - loose, brown, saturated, trace
clay
i 21 2.25
SILTY CLAY (CL) - stiff to hard, brown, moist, trace
9|ss |18 | M|11[=22.5;mvel
WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling 11 feet Start _1/29/03 Complete _1/29/03
Depth to Water Crew Chief Tim Rig Mobile B-50
Drilling Method HSA, ASTM, D1452 & D1586
il K. SINGH & ASSOCIATES, INC. i
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LOG OF TEST BORING

. . - 1 =
Project _Beloit Road Bridge over Root River BoringNo. B2

Surface Elevation 727.54'

Location Northing: 361,070.60' Easting: 2,521,749.69 ProjectNo 8049
Soil Testing Firm M & K Environmental Drilling, Howards Grove, W1 Sheet 2 of 3
)
SAMPLE SOIL PROPERTIES f
RECOVERY| MOISTURE VISUAL CLASSIFICATION PP. |
(inches) l AND REMARKS qu | W LL PL sieve
No| Type N | Depth (sH)| %) | (%) | (%) | 200 |
— |:ILTY CLAY (CL) - stiff to hard, brown, moist, trace
— ravel 2.0 |
10 ss|14 | M| 12 L 25 @ saturated silty sand seam at 24’ .
— >4.5
11| S| 14| M| 35|—27.5
— 4.0
12( S | 14 | M| 38— 59
- 4.5
13| SS | 18 | M| 3913, 5
- 425
14/ sS | 18 | M | 39| 35
— 4.5 :
15| SS |16 | M | 32/—37 5 t
— 1.0 '
16| ss |18 |w|14[Z 40
] 4.0
17| SS| 18 | M —42.5 !
— 4.0 |
18| ss |18 | M |24 [ 45
WATER LEVEL OBSERVATIONS | GENERAL NOTES
While Drilling 11 feet Start 1/29/03 ___  Complete _1/29/03
Depth to Water [ Crew Chief Tim Rig Mobile B-50
, Drilling Method HSA. ASTM, D1452 & D1586
. K. SINGH & ASSOCIATES, INC. )
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r N

LOG OF TEST BORING

. 2 : 3 i . —
Project Beloit Road Bridge over Root River BoringNo. B2
: . 496 Surface Elevation 727.54'
Location ng: 2.521.749.69 Project No
Soil Testing Firm M & K Envi illing, How ve, W1 Sheet 13 of 3
s =t
SAMPLE SOIL PROPERTIES
RECOVERY| MOISTURE VISUAL CLASSIFICATION : P.P.
(inches) L AND REMARKS qu| w | LL | PL | sieve
No| Type N | Depth (tsf)] (%) | (%) | (%) 200

ISILTY CLAY (CL) - stiff to hard, brown, moist, trace

igravel 2.25

19 ss |18 | W] 26 7.5 [very thin saturated sand seam at 47'

/ SAND (SP) - dense, gray, saturated,poorly \_48.5"
graded, coarse grained sand w/ trace gravel _ 49.5'
GRAVEL (GP) - dense, gray, saturated, little sand

50

200 SS| 18| 8| 35

Lh
[=]

End of borehole at 50 feet |
| Borehole abandoned in accordance with NR 141.25 |

FETTER TP e e e rr e e rrr e r e e e (Lrml

WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling 11 feet Start 1/29/03  Complete _1/29/03
Depth to Water Crew Chief Tim Rig Mobile B-50
Drilling Method HSA, ASTM, D1452 & D1586 i
L K. SINGH & ASSOCIATES, INC. J
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LOG OF TEST BORING Boring No. B3
Project Beloit Road Bridge over Root River onng No.
] 44 0. 5 521 595.07 Surface Elevation 727.79
ion Northing: 360,947.47' Easting: 2,521,595.07' ; ;'
Location 1 Project No 8049 |
Soil Testing Firm M & K Environmental Drilling, Howards Grove, WI Sheet of 2 f
e =
SAMPLE SOIL PROPERTIES
RECOVERY| MOISTURE VISUAL CLASSIFICATION P.P.
(inches) AND|REMARKS qu | w LL PL sieve
No| Type N | Depth (tsf)| (%) | (%) | (%) 200
= IFILL - mix of sand and gravel, brown, moist
— (frost extends to approximately 3 feet)
- - [M - —2.5
- . 1.0
2| S| 14| M| 14|— 5 FILL - Silty Clay (CL) + stiff, brown, moist, trace
— gravel
— 6.5 0.25
3| §S | 10 | M| 12 |—, 5 |ORGANIC SILT (OL) ; very soft, greenish gray,
l— "~ imoist
— 8.5'
4|l ss| sl S| 15— SILTY SAND (SM) - medium dense, brown, saturated,
— 10 |irace clay
s|ss|18|s|10=25
— 13.5'
- SILTY CLAY (CL) - very stiff, brown, moist, trace
— Igravel 14' 2.0
6| SS | 18 [ S| 13— 15 [SILTY SAND (SM) - medium dense, brown, saturated,
: trace C]ﬂy
— 16'
—  [SILTY CLAY (CL) - stiff. brown, moist 1.5
7/8s|18|M|14[—175 17 |
SILTY SAND (SM) - medium dense to dense, brown,
F — saturated E
g|ss|18]s | 32 — 9() (6" gravel seam at 18.5'
9/8s | 6 |s|25[—225
WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling 8.5 feet Start 1/29/03  Complete _1/29/03
Depth 1o Water Crew Chief Tim Rig Mobile B-50
Drilling Method HSA. ASTM, D1452 & D1586
L K. SINGH & ASSOCIATES, INC. J
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Project

LOG OF TEST BORING

Beloit Road Bridge over Root River

Location Northing: 360.947.47' Easting: 2.521.595.07'

BoringNo, B3
Surface Elevation 727.79'

~

Project No 8049
Soil Testing Firm M & K Environmental Drilling, Howards Grove, W1 Sheet 2 of 2
SAMPLE SOIL PROPERTIES

RECOVERY| MOISTURE VISUAL CLASSIFICATION P.P.
(inches) AND REMARKS qu| w  oh o A sieve
No| Type N | Depth (tsH)] (%) | (%) | (%) 200

— ILTY SAND (SM) - medium dense to dense, brown,

| aturated 23.5' >4.5
10| SS | 18 | M| 40 [ 95 [SILTY CLAY (CL)- very stiff to hard, brown, moist,

trace sand, trace gravel

ym >45| 146 | 21 12 62.7
I 8T| 5| M| -|—275

il >4.5
12| ss | 18 | M| 57— 4

— 4.5
13| ss | 18 | M| 47[—35 5

i 3.0
14| ss | 18| M| 39[— 35

i 45
15| SS | 18 | M| 29}—37.5

JIiiT 3.0
16| SS | 18 [ M |35 [

40 4
— d of borehole at 40 feet
T orehole abandoned in accordance with NR 141.25
(i
WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling 8.5 Start 1/29/03 ~ Complete 1/29/03
Depth to Water Crew Chief Tim Rig Mobile B-50
Drilling Method HSA. ASTM. D1452 & D1586

K. SINGH & ASSOCIATES, INC.
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LOG OF TEST BORING
Project _Beloit Road Bridge over Root River

Boring No. HA-1

i Surface Elevation .
Location Project No 8049 ?
Soil Testing Firm i ssociates, Inc. Sheet of 1 [

|
SAMPLE SOIL PROPERTIES

RECOVERY| MOISTURE | VISUAL CLASSIFICATION P.P.

(inches) l ] i AND REMARKS qu w LL PL sieve

No| Type N | Depth (s %) | (%) | (%) 200

[ IGRASS & TOPSOIL - 6"
- ISILT (ML) - brown, moist to saturated, trace gravel
1| HA My
- 15
: SILTY CLAY (CL) - stiff, wet, brown, trace gravel 1.0
2| HA W -2
— 1.25
3| HA w — 3
= ';
- 1.0 ’
4| HA Wiz a4
: | 1.5
5| HA wi =5 | 5
— ;End of boring at 5 feet
WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling 1 foot Stat 5/9/02  Complete _5/9/02
Drilling Method Hand Auger
L K. SINGH & ASSOCIATES, INC. J
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LOG OF TEST BORING

Project _Beloit Road Bridge over Root River

Boring No. HA=2

-~

i Surface Elevation
Location Project No 8049
Soil Testing Firm K. Singh & Associates, Inc. Sheet | of 1
= =
SAMPLE SOIL PROPERTIES
RECOVERY| MOISTURE VISUAL CLASSIFICATION . P.P.
(inches) T AND REMARKS qu | w LL PL | sieve |
No| Type N | Depth (tsf)| (%) | (%) | (%) 200
— IGRASS & TOPSOIL - 8"
— FILL - mix of sand and gravel, brown, moist
1| HA M —
— 16"
- FILL - Clay (CL) - stiff, brown, moist, trace gravel | 1-0
2| HA M — 9 ”
— FILL - mix of sand , gravel, and crushed asphalt,
— black and brown, moist
3| HA M — 3 32"
— !SILT (ML) - brown, moist, trace gravel
M| —
4| HA — 4 ! 4
: SILTY CLAY (CL) - very stiff, brown, moist, trace
— gravel 20
5| HA M 5 5
— End of boring at 5 feet |
— .f
— ; i
WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling  Not Encountered Start 5/9/02  Complete _5/9/02
Depth to Water Crew Chief Robert Reineke Rig
Drilling Method Hand Auger
4 K. SINGH & ASSOCIATES, INC. )
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LOG OF TEST BORING

Project Beloit Road Bridge over Root River

\

BoringNo. HA:3 |

Surface Elevation

Location Project No 8049
Soil Testing Firm K. Singh & Associates, Inc. Sheet ] of
=4
SAMPLE SOIL PROPERTIES
RECOVERY| MOISTURE VISUAL CLASSIFICATION P.P.
(inches) 1 AND REMARKS qu W LL PL sieve
No| Type N | Depth (tsf)| (%) (%) (%) 200
— IFILL - mix of sand and gravel, brown, moist
1| HA M 1
2| HA M| =, ”
— SILTY CLAY (CL) - stiff to very stiff, brown, moist,
— trace gravel 1.5
3| HA M — 3
—_ 3.0
4| HA M =4
—
— 3.0
5| HA M — 5 s'
— [End of boring at 5 feet
— |
WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling  Not Encountered Start 5902  Complete 5/9/02
Lepth to ¥ater Crew Chief Robert Reincke Rig |
Drilling Method _Hand Auger 5
. K. SINGH & ASSOCIATES, INC. )
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Project _Beloit Road Bridge over Root River

LOG OF TEST BORING

Surface Elevation

Boring No. .HAA__W

Location | ProjectNo 8049
Soil Testing Firm K. Singh & Associates, Inc. ! Sheet of 1 :
\e A
SAMPLE SOIL PROPERTIES
RECOVERY| MOISTURE VISUAL CLASSIFICATION | | p.P.
(inches) l AND REMARKS qu | w LL PL sieve
No| Type N | Depth (tsf)| (%) (%) | (%) 200
: FILL - mix of sand and gravel, brown, moist
1| HA L I i
2| HA M - 2
3| HA M —
=3 N
:: SILTY CLAY (CL) - stiff, brown, moist, trace gravel
— 1.0
4| HA Ml =4
— 1.0
5| HA M — 5 5
— nd of boring at 5 feet
WATER LEVEL OBSERVATIONS GENERAL NOTES |
While Drlling NotEncounered | Stn 5902 Complete 502 |
w Crew Chijef Robert Reineke ng
Drilling Method _Hand Auger
i
L K. SINGH & ASSOCIATES, INC. )
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LOG OF TEST BORING

~

Boring No. HA-S

Project .Beloit Road Bridge over Root River

[End of boring at 5 feet

EEREPTEREer e e e e ey Pee g e reti e e ritife

) Surface Elevation
Location Project No 8049
Soil Testing Firm K. Singh & Associates, Inc. Sheet of
SAMPLE SOIL PROPERTIES
RECOVERY| MOISTURE VISUAL CLASSIFICATION l P.P.
(inches) AND REMARKS qu W LL PL sieve
No| Type N | Depth (tsf)| (®) | (%) | (%) | 200
IFILL - mix of sand and gravel, brown, moist
: 1| HA M 1
2| HA M 2 .
SILTY CLAY (CL) - stiff, brown to gray, moist, trace
gravel 1.0
3| HA M 3
1.0
4| HA M 4
1.0
5| HA M 5 5

WATER LEVEL OBSERVATIONS GENERAL NOTES
|
| While Drilling  Not Encountered Start 5/9/02  Complete _5/9/02
i
Depth to Water Crew Chief Robert Reineke Rig
Drilling Method Hand Auger

K. SINGH & ASSOCIATES, INC.
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~

LOG OF TEST BORING | Boring No. .HA=6
Project _Beloit Road Bridge over Root River { poring NO.
) | Surface Elevation
Location | Project No 8049
Soil Testing Firm K. Singh & Associates, Inc. Sheet of 1
-
SAMPLE SOIL PROPERTIES
RECOVERY| MOISTURE VISUAL CLASSIFICATION P.P.
(inches) AND REMARKS qu, w LL PL sieve
No| Type N | Depth (tsf)| (%) | (%) | (%) 200
— IFILL - mix of sand and gravel, brown, moist
1| HA M i
2| HA M| =, ”
SILTY CLAY (CL) - stiff, brown, moist, trace gravel
— 1.0
3| HA M — 3
— 1.0
4| HA M -y
— 1.0
5| HA M — 5 5
_ nd of boring at 5 feet
WATER LEVEL OBSERVATIONS GENERAL NOTES

Depth to Water

Start 5/9/02  Complete _5/9/02

Crew Chief Robert Reineke Rig

Drilling Method H

K. SINGH & ASSOCIATES, INC.

220




OTHI4 96 (Repleces EL2AIS) FIELD EQRING LOG Wisasanir Dapsimars af Warsporisdion

L L 'rﬂ-_'i.—t Eatii et l'lrnhrlE" "|'I|'_'i' : ?l:fﬂ I:-un-.rﬁ?.l‘.li' i nna | HllIl
B - - A Ean '
Eiwilnr Brta R
AROUND WATER DBESERVATIONS
Blfpambad Elay. . Tima Afcar Driliag .
Phanar s
Tep ol "l'u'l-lll_ll-ll. Bapih ta Weter - ——
MOIRTUAE DRILLIMNG METHOE . iunﬁ:—ﬂ-"l_' Untht
O = Dmmgg | F8 = Helasioan Sf = Wby Tyba A= dage E = Py
K= Moden | 'Wh & Wik My 5 = fulie g Q= Dotieg N ow M r|H.hM¢h'|
W= WRE | AR = PReddbi L = Cwillry Mud W= Wk H o= Had )
i i f'-:"-"ql"I ]; i gl‘. HEG 'I
; E L ii 1 WigUAL FIELD I:I.A:HIHI:!.TH:IH AFD AE W AARE | ;E i i!‘ i E
S— -
=[G e 1 e
- sk 5nd - dintel Sk ey e = I,
L H 5
T EE ° caos) cormone - B
T : i } ] )
o - ]
A bl 13 - 10[eec 10 -
=, ] - 3
& | e didel -5y iy A
i il . |
it G ) S P ﬁiﬁ‘?‘—rﬂﬂf 7
T v I I_E: 2“‘”1’@5'5 20 A
| a1 - =
i ik
| T ¥ -
i — i . ; VlewSe
- PRI 500, 55% 4% 25
G- '
- @ | & E: _—
L s G ;_
AR, auﬂ,{ins.«-"".ﬂm{mm - 30 f5
C % liy - o F
i A IIE' g‘; EEEE[‘EQ 35
R UNET .

- Apapt Inchoncte b 35 °
L 40 40

-

D iy M [

Chaghksd ks |l..,.|

-'-. -.-'- --. =i ¥ - o ‘ula 221



OT1434  DE. IAspisces :'La.nlluuE FIELD BOWING LOG Wadianais Doapaitmanl of Trersperisio
Earing Hm | LY { E-" A s 1 '3 Yo Tag &Fﬁ_}-ﬂmnlj ¥ Lol do u.ﬁ'l'-{ Ehiear .rH J'

LT L ::-5 A= 4 Ii - _’IE:= Tamed _Ej‘-_&_l'!' ﬂi-r{ el - ﬁsu-l' l?ll-fi
Bimtios 5 I|.--l: Wk &F 0O I"-J-|- ll'ﬂﬂﬂ Oflwsi f‘. ' Ay 4k f :Ii':-r,-l:gﬁ:n
GROUND WATER OBSERVATIONE
Sirssmbsd Els. Tors &fier [hiling
Yiatmr Elew.
Ia@ &7 WEll Kk, Empa m s —_—a —
. e
NTTURE DRAILLING METHOD a0 F00 o
[ = [ | *95 = Hol st ET = FEealry Teks A = dager F = Emyp _J'.
o= ek | WE = ek dbaed [ STFTTERTS o om G [CRE T r.r.u-.'l-'l‘} cmigl 55
WY o= e EH = Fusiblie] Dy = CiEeep Pad o= Wil Ho= e
i R E i
- -! B "-[ = WISIRE R C AEEIRC AT LHD AP SRR E -E. HE
1 i an wia ;E ‘: ﬂ_._l'i': r Ei .|| ;ll- IJ
'l.-ﬁ‘i"i.ll"r':.—‘— - r-_.d'_'ll"=_
o - - L H 5
| |i:| 'l!,‘.'r"; Er_- of = B I=.-|'-§l"ﬂ" {fﬂ]rm’ ‘|||I_I=:lh::-_ & 1%
1 ooy I.I;E h_: éur‘l' ' 5 o [T
- | .
t - ]
=T e R T L 10 3 =
1 L -
:1.- - iﬁﬂ—-r—gl:.:tmv_—--ﬁ . .
- 3 EAMP [ermr o ead oo
I T ..-]u _.‘IE - Fada w'?i‘;ir 15- i
EHITTIRE] o L L 3
I| =& S - oi— ]
|i e S TET E{J;luru-l"ﬁf i
- SdMy S ,i.-l_:.'-u.!'
| __q: f‘ a i $ 5 4
H L._ nl EL’: IF.,.F ﬂi:ﬁ:inﬂl 5 :
|: C TeZF fnﬂw' Erije goif :
ieei & e #l
! i Q - 25 LiF b gy :,“,}2,5 = i
{,l: W e L i T l ]
e LRI T TR =
g | s
—_'Iflﬂ-l'" L'ﬁ i} FI7 - I JF OF = e UI E
L_ r | ga ol pand '_'
FIAEL oty & 351 Hs
Fol el I B gla fL0 0 T Yy f.jj!!
: & ¥ ; E
e i Lt \: (1L e S T i N [
[ 40 40 7
? IFI- L] L

222



APPENDIX F:

BACKFILL VERIFICATION CERTIFICATES
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GRANULAR WORKSHEET
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APPENDIX G:

HEMLOCK BRIDGE FIELD TEST DATA
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Elevation (feet, MSL)

Elevations of Hemlock Bridge Approach
(East Abutment - Structure Backfill)

980.80
980.75 A
980.70 A
980.65
980.60 -
980.55 -
980.50 -
980.45 -
980.40 A
980.35 A
980.30 A
980.25
980.20
980.15 A
980.10
980.05 -
980.00

13+25

13435 13+45 13+55 13465 13+75

13+85 13+95

Distance from Abutment (feet)

14+05 14+15

—4—3/13/2002 - - & - -8/11/2002

8/12/2004

10/25/2006 |

233

14+25



Elevation (feet, MSL)

Elevations of Hemlock Bridge Approach
(West Abutment - Flowable Fill)

981.35
981.30 -
981.25 - AN
981.20 - ~

981.15 //
981.10 A1

981.05 -
981.00 -
980.95
980.90 -
980.85 -
980.80

10+85 10+95 11+05 11+15 11+25 11435 11+45 11+55 11+65 11+75

Station
——8/13/2002 - - & - -8/11/2002 8/12/2004 10/25/2006
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Differential (inches)

Elevations of Hemlock Bridge Approaches

Differential Settlement from August 2002 to October 2006

1.00
0.90
0.80 -

0.70
0.60 -
0.50 A
0.40 A
0.30 A
0.20 A
0.10 A
0.00

R
am
.
T i T

-0.1901

-0.20 -
-0.30 -
-0.40

11+00 m ML1+50

v

124

+00

12+50

13+00

13+

14+00

14+

\
[ |
:
.

-0.50
-0.60 A
-0.70
-0.80 A
-0.90 A

-1.00

!
1

s
|

.

.

Station

=g ast Abutment (Structure Backfill) - - # - - West Abutment (Flowable Fill) ‘
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SITE
INSTALLATION
DESCRIPTION

CURRENT SURVEY
Probe Serial No

INITIAL SURVEY
Probe Serial No

DATE PRINTED

Data Reduction for A Axis:

: Hemloc
1 IN1
: From DataMate

: 10/25/2006 1:09:49 PM
: 28979

:11/8/2002 12:55:12 PM
: 28979

: 6/26/2007 2:00:40 PM

Depth Initial Initial Initial Current Current Current | Incr. Disp. Cum.
(ft) A0 A180 | Incr. Dev. A0 A180 | Incr. Dev. (in) Disp.
(in) (in) (in)
2 118 -128 0.1476 232 -192 0.2544 0.1068 -0.1104
4 63 -49 0.0672 97 -63 0.0960 0.0288 -0.2172
6 17 -9 0.0156 15 13 0.0012 -0.0144 -0.2460
8 -1 14 -0.0090 3 27 -0.0144 -0.0054 -0.2316
10 -26 34 -0.0360 -25 55 -0.0480 -0.0120 -0.2262
12 44 -21 0.0390 -2 30 -0.0192 -0.0582 -0.2142
14 72 -74 0.0876 66 -36 0.0612 -0.0264 -0.1560
16 69 -60 0.0774 69 -41 0.0660 -0.0114 -0.1296
18 57 -47 0.0624 58 -26 0.0504 -0.0120 -0.1182
20 67 -55 0.0732 76 -46 0.0732 0.0000 -0.1062
22 49 -39 0.0528 49 -19 0.0408 -0.0120 -0.1062
24 97 -89 0.1116 99 -70 0.1014 -0.0102 -0.0942
26 83 -72 0.0930 87 -60 0.0882 -0.0048 -0.0840
28 51 -41 0.0552 55 -22 0.0462 -0.0090 -0.0792
30 30 -15 0.0270 35 -5 0.0240 -0.0030 -0.0702
32 -10 21 -0.0186 -9 37 -0.0276 -0.0090 -0.0672
34 0 2 -0.0012 1 29 -0.0168 -0.0156 -0.0582
36 5 7 -0.0012 6 21 -0.0090 -0.0078 -0.0426
38 -3 15 -0.0108 -3 34 -0.0222 -0.0114 -0.0348
40 -31 46 -0.0462 -29 59 -0.0528 -0.0066 -0.0234
42 -69 83 -0.0912 -67 81 -0.0888 0.0024 -0.0168
44 -87 93 -0.1080 -125 87 -0.1272 -0.0192 -0.0192
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000
Hemloc:IN1 Page 1 10/25/2006 1:09:49 PM
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SITE
INSTALLATION
DESCRIPTION

CURRENT SURVEY
Probe Serial No

INITIAL SURVEY
Probe Serial No

DATE PRINTED

Data Reduction for B Axis:

: Hemloc
1 IN1
: From DataMate

: 10/25/2006 1:09:49 PM
: 28979

:11/8/2002 12:55:12 PM
: 28979

: 6/26/2007 2:00:40 PM

Depth Initial Initial Initial Current Current Current | Incr. Disp. Cum.
(ft) BO B180 | Incr. Dev. BO B180 | Incr. Dev. (in) Disp.
(in) (in) (in)
2 -273 295 -0.3408 -338 347 -0.4110 -0.0702 0.0498
4 -137 164 -0.1806 -174 173 -0.2082 -0.0276 0.1200
6 -81 98 -0.1074 -104 107 -0.1266 -0.0192 0.1476
8 -22 41 -0.0378 -15 29 -0.0264 0.0114 0.1668
10 14 3 0.0066 13 -25 0.0228 0.0162 0.1554
12 -6 20 -0.0156 -2 14 -0.0096 0.0060 0.1392
14 77 -62 0.0834 82 -75 0.0942 0.0108 0.1332
16 80 -68 0.0888 87 -86 0.1038 0.0150 0.1224
18 69 -47 0.0696 66 -58 0.0744 0.0048 0.1074
20 45 -25 0.0420 46 -41 0.0522 0.0102 0.1026
22 42 -23 0.0390 43 -42 0.0510 0.0120 0.0924
24 94 -69 0.0978 95 -82 0.1062 0.0084 0.0804
26 110 -96 0.1236 113 -114 0.1362 0.0126 0.0720
28 131 -107 0.1428 130 -121 0.1506 0.0078 0.0594
30 128 -111 0.1434 129 -119 0.1488 0.0054 0.0516
32 138 -124 0.1572 129 -134 0.1578 0.0006 0.0462
34 107 -90 0.1182 109 -98 0.1242 0.0060 0.0456
36 91 -75 0.0996 89 -88 0.1062 0.0066 0.0396
38 89 -69 0.0948 94 -82 0.1056 0.0108 0.0330
40 94 -75 0.1014 111 -69 0.1080 0.0066 0.0222
42 103 -86 0.1134 107 -85 0.1152 0.0018 0.0156
44 121 -126 0.1482 133 -137 0.1620 0.0138 0.0138
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000
Hemloc:IN1 Page 2 10/25/2006 1:09:49 PM
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Hemloc:INL - A Axis
Initial survey: 11/8/2002 12:55 PM

Hemloc:INL - B Axis
Inital survey: 11/8/2002 1255 PM

o] o]
101252006 01:09 PM 1012512006 01:09 PM
: r/ : \
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10 f *\ 0y f'
* f’
SRR f ;
15 \ 15 ,'
f ! - '
‘ﬂ i /
[ f [ {
il ‘ 0
: . : ;
I \ I '
Tk ! b i
= * = !
= | = | !
S | ' S [ f
0t ' 0t T
f +
~ “« ~ '
3 \ 3 |
| + | |
f \ f !
01 ' 01 '
# f
! : f :
4 i \ 4h i /
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Cumulative Displacement in Inches Cumulative Displacement in Inches
Hemloc:IN1 Page 3 10/25/2006 1:09:49 PM
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Hemloc:IN1 - A Axis vs B Axis
Initial survey: 11/8/2002 12:55 PM

(o]
10/25/2006 01:09 PM

0.5

A Axis Cumulative Displacement in Inches

-05 -04 -03 -02 -01 00 01 02 03 04 ©05
B Axis Cumulative Displacement in Inches

Hemloc:IN1 Page 4 10/25/2006 1:09:49 PM
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SITE
INSTALLATION
DESCRIPTION

CURRENT SURVEY
Probe Serial No

INITIAL SURVEY
Probe Serial No

DATE PRINTED

Data Reduction for A Axis:

: Hemloc
1 IN2
: From DataMate

: 10/25/2006 1:38:17 PM
: 28979

:11/8/2002 1:19:15 PM
: 28979

: 6/26/2007 2:01:23 PM

Depth Initial Initial Initial Current Current Current | Incr. Disp. Cum.
(ft) A0 A180 | Incr. Dev. A0 A180 | Incr. Dev. (in) Disp.
(in) (in) (in)
2 117 -99 0.1296 138 -98 0.1416 0.0120 -0.2094
4 46 -31 0.0462 19 10 0.0054 -0.0408 -0.2214
6 9 10 -0.0006 10 22 -0.0072 -0.0066 -0.1806
8 -45 57 -0.0612 -44 74 -0.0708 -0.0096 -0.1740
10 =77 84 -0.0966 -73 109 -0.1092 -0.0126 -0.1644
12 -91 98 -0.1134 -107 128 -0.1410 -0.0276 -0.1518
14 -83 97 -0.1080 -101 132 -0.1398 -0.0318 -0.1242
16 -31 43 -0.0444 -25 57 -0.0492 -0.0048 -0.0924
18 -5 11 -0.0096 7 22 -0.0090 0.0006 -0.0876
20 5 5 0.0000 11 18 -0.0042 -0.0042 -0.0882
22 21 -12 0.0198 27 3 0.0144 -0.0054 -0.0840
24 22 -14 0.0216 26 5 0.0126 -0.0090 -0.0786
26 31 -18 0.0294 34 -1 0.0210 -0.0084 -0.0696
28 26 -20 0.0276 29 -2 0.0186 -0.0090 -0.0612
30 28 -17 0.0270 31 -2 0.0198 -0.0072 -0.0522
32 2 8 -0.0036 6 26 -0.0120 -0.0084 -0.0450
34 44 -37 0.0486 45 -16 0.0366 -0.0120 -0.0366
36 60 -41 0.0606 63 -31 0.0564 -0.0042 -0.0246
38 52 -52 0.0624 54 -25 0.0474 -0.0150 -0.0204
40 38 -29 0.0402 41 -11 0.0312 -0.0090 -0.0054
42 30 -21 0.0306 31 -24 0.0330 0.0024 0.0036
44 39 -43 0.0492 43 -41 0.0504 0.0012 0.0012
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000
Hemloc:IN2 Page 1 10/25/2006 1:38:17 PM
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SITE
INSTALLATION
DESCRIPTION

CURRENT SURVEY
Probe Serial No

INITIAL SURVEY
Probe Serial No

DATE PRINTED

Data Reduction for B Axis:

: Hemloc
1 IN2
: From DataMate

: 10/25/2006 1:38:17 PM
: 28979

:11/8/2002 1:19:15 PM
: 28979

: 6/26/2007 2:01:23 PM

Depth Initial Initial Initial Current Current Current | Incr. Disp. Cum.
(ft) BO B180 | Incr. Dev. BO B180 | Incr. Dev. (in) Disp.
(in) (in) (in)
2 -101 114 -0.1290 -342 333 -0.4050 -0.2760 -0.2328
4 -175 182 -0.2142 -276 291 -0.3402 -0.1260 0.0432
6 -248 266 -0.3084 -197 183 -0.2280 0.0804 0.1692
8 -209 239 -0.2688 -227 222 -0.2694 -0.0006 0.0888
10 -135 155 -0.1740 -154 156 -0.1860 -0.0120 0.0894
12 -6 41 -0.0282 -15 21 -0.0216 0.0066 0.1014
14 -60 69 -0.0774 -45 51 -0.0576 0.0198 0.0948
16 -6 23 -0.0174 1 2 -0.0006 0.0168 0.0750
18 22 -1 0.0138 23 -12 0.0210 0.0072 0.0582
20 33 -15 0.0288 37 -25 0.0372 0.0084 0.0510
22 60 -42 0.0612 62 -54 0.0696 0.0084 0.0426
24 11 6 0.0030 9 3 0.0036 0.0006 0.0342
26 -1 21 -0.0132 -5 10 -0.0090 0.0042 0.0336
28 6 16 -0.0060 2 2 0.0000 0.0060 0.0294
30 18 0 0.0108 17 -23 0.0240 0.0132 0.0234
32 73 -55 0.0768 67 -62 0.0774 0.0006 0.0102
34 19 0 0.01124 13 -3 0.0096 -0.0018 0.0096
36 14 4 0.0060 7 -6 0.0078 0.0018 0.0114
38 42 -21 0.0378 34 -33 0.0402 0.0024 0.0096
40 49 -32 0.0486 50 -27 0.0462 -0.0024 0.0072
42 66 -46 0.0672 69 -43 0.0672 0.0000 0.0096
44 83 -120 0.1218 90 -129 0.1314 0.0096 0.0096
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000
Hemloc:IN2 Page 2 10/25/2006 1:38:17 PM
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Hemloc:IN2 - A Axis Hemloc:IN2 - B Axis

Initial survey: 11/8/2002 01:19 PM Inital survey: 11/8/2002 01:19 PM
o] o]
10125/2006 01:33 PM 101252006 01:38 PM
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Hemloc:IN2 Page 3 10/25/2006 1:38:17 PM
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Hemloc:IN2 - A Axis vs B Axis
Initial survey: 11/8/2002 01:19 PM

(o]
10/25/2006 01:38 PM

0.5

A Axis Cumulative Displacement in Inches

-05 -04 -03 -02 -01 00 01 02 03 04 ©05
B Axis Cumulative Displacement in Inches

Hemloc:IN2 Page 4 10/25/2006 1:38:17 PM
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APPENDIX H:

CRANBERRY BRIDGE FIELD TEST DATA
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Elevation (feet, MSL)

Elevations of Cranberry Bridge Approach

(East Abutment - Structure Backfill)

985.80

985.75 1

985.70 A

985.65

985.60

985.55

985.50 A

985.45

100+25 100+35 100+45 100+55 100+65 100

+75 100+85 100

Station

+95 101+05 101+15 101+25

——3/13/2002 - - % - -8/11/2002

8/12/2004

10/25/2006
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Elevation (feet, MSL)

985.75

Elevations of Cranberry Bridge Approach
(West Abutment - Geosynthetic Reinforced Fill)

985.70 1

985.65 -

985.60

985.55

985.50

985.45

b A

985.40 A

985.35

985.30 ‘

98+75 98+85

98+95

99+05 99+15 99+25 99+35 99+45

Station

99+55 99+65 99+75

=——f—3/13/2002 - - & - -8/11/2002

8/12/2004

10/25/2006
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Elevations of Cranberry Bridge Approach
Differential Settlement from August 2002 to October 2006

1.00

0.80 A

0.60

0.40 A

0.20 A

0.00

+50
-0.20 A

Diffential (inches)

-0.40

-0.60

-0.80 -

-1.00

Station

—&— East Abutment (Structure Backfill) - - i - -West Abutment (Geosynthetic Reinforcec
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SITE
INSTALLATION
DESCRIPTION

CURRENT SURVEY
Probe Serial No

INITIAL SURVEY
Probe Serial No

DATE PRINTED

Data Reduction for A Axis:

: Cranbe
1 IN1
: From DataMate

: 10/25/2006 11:12:26 AM
: 28979

:11/8/2002 11:28:48 AM
: 28979

. 6/26/2007 1:59:27 PM

Depth Initial Initial Initial Current Current Current | Incr. Disp. Cum.
(ft) A0 A180 | Incr. Dev. A0 A180 | Incr. Dev. (in) Disp.
(in) (in) (in)
2 150 -134 0.1704 -247 -26 -0.1326 -0.3030 -0.3132
4 127 -97 0.1344 122 -93 0.1290 -0.0054 -0.0102
6 18 -3 0.0126 79 -49 0.0768 0.0642 -0.0048
8 3 22 -0.0114 4 25 -0.0126 -0.0012 -0.0690
10 -41 57 -0.0588 19 10 0.0054 0.0642 -0.0678
12 -82 102 -0.1104 -76 107 -0.1098 0.0006 -0.1320
14 -87 90 -0.1062 -118 147 -0.1590 -0.0528 -0.1326
16 -95 107 -0.1212 -83 111 -0.1164 0.0048 -0.0798
18 -129 141 -0.1620 -122 153 -0.1650 -0.0030 -0.0846
20 -152 166 -0.1908 -145 174 -0.1914 -0.0006 -0.0816
22 -183 194 -0.2262 -177 207 -0.2304 -0.0042 -0.0810
24 -106 113 -0.1314 -135 165 -0.1800 -0.0486 -0.0768
26 -97 107 -0.1224 -83 110 -0.1158 0.0066 -0.0282
28 -123 131 -0.1524 -123 153 -0.1656 -0.0132 -0.0348
30 -129 142 -0.1626 -126 155 -0.1686 -0.0060 -0.0216
32 -154 169 -0.1938 -158 187 -0.2070 -0.0132 -0.0156
34 -121 151 -0.1632 -122 154 -0.1656 -0.0024 -0.0024
36 0 0 0.0000 0 0 0.0000 0.0000 0.0000
38 0 0 0.0000 0 0 0.0000 0.0000 0.0000
40 0 0 0.0000 0 0 0.0000 0.0000 0.0000
42 0 0 0.0000 0 0 0.0000 0.0000 0.0000
Cranbe:IN1 Page 1 10/25/2006 11:12:26 AM

248



SITE
INSTALLATION
DESCRIPTION

CURRENT SURVEY
Probe Serial No

INITIAL SURVEY
Probe Serial No

DATE PRINTED

Data Reduction for B Axis:

: Cranbe
1 IN1
: From DataMate

: 10/25/2006 11:12:26 AM
: 28979

:11/8/2002 11:28:48 AM
: 28979

. 6/26/2007 1:59:27 PM

Depth Initial Initial Initial Current Current Current | Incr. Disp. Cum.
(ft) BO B180 | Incr. Dev. BO B180 | Incr. Dev. (in) Disp.
(in) (in) (in)
2 -124 126 -0.1500 -14 114 -0.0768 0.0732 0.2916
4 -128 135 -0.1578 -68 63 -0.0786 0.0792 0.2184
6 -162 172 -0.2004 -118 125 -0.1458 0.0546 0.1392
8 -198 217 -0.2490 -183 191 -0.2244 0.0246 0.0846
10 -191 223 -0.2484 -183 188 -0.2226 0.0258 0.0600
12 -107 114 -0.1326 -123 127 -0.1500 -0.0174 0.0342
14 -91 117 -0.1248 -110 122 -0.1392 -0.0144 0.0516
16 -71 91 -0.0972 -74 84 -0.0948 0.0024 0.0660
18 -81 99 -0.1080 -68 83 -0.0906 0.0174 0.0636
20 -106 126 -0.1392 -99 107 -0.1236 0.0156 0.0462
22 -117 137 -0.1524 -112 117 -0.1374 0.0150 0.0306
24 -102 121 -0.1338 -101 121 -0.1332 0.0006 0.0156
26 -110 132 -0.1452 -103 119 -0.1332 0.0120 0.0150
28 -120 143 -0.1578 -119 131 -0.1500 0.0078 0.0030
30 -131 150 -0.1686 -127 137 -0.1584 0.0102 -0.0048
32 -142 160 -0.1812 -137 154 -0.1746 0.0066 -0.0150
34 -110 149 -0.1554 -148 147 -0.1770 -0.0216 -0.0216
36 0 0 0.0000 0 0 0.0000 0.0000 0.0000
38 0 0 0.0000 0 0 0.0000 0.0000 0.0000
40 0 0 0.0000 0 0 0.0000 0.0000 0.0000
42 0 0 0.0000 0 0 0.0000 0.0000 0.0000
Cranbe:IN1 Page 2 10/25/2006 11:12:26 AM
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Cranbe:IN1 - A Axis Cranbe:INL - B Axis

Initial survey: 11/8/2002 11:28 AM Inital survey: 11/8/2002 1128 AM
o] o]
10125/2006 11:12 AM 10/25/2006 1112 AM
I . I /
51 - 54 /
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| w | |
|
| |
2 : 20 :
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Cumulative Displacement in Inches Cumulative Displacement in Inches
Cranbe:IN1 Page 3 10/25/2006 11:12:26 AM
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Cranbe:IN1 - A Axis vs B Axis
Initial survey: 11/8/2002 11:28 AM

(o]

10/25/2006 11:12 AM

0.5

A Axis Cumulative Displacement in Inches

-05 -04 -03 -02 -01 00 01 02 03 04 ©05
B Axis Cumulative Displacement in Inches

Cranbe:IN1 Page 4 10/25/2006 11:12:26 AM
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SITE
INSTALLATION
DESCRIPTION

CURRENT SURVEY
Probe Serial No

INITIAL SURVEY
Probe Serial No

DATE PRINTED

Data Reduction for A Axis:

: Cranbe
1 IN2
: From DataMate

: 10/25/2006 11:49:23 AM
: 28979

:11/8/2002 12:11:50 PM
: 28979

: 6/26/2007 2:00:05 PM

Depth Initial Initial Initial Current Current Current | Incr. Disp. Cum.
(ft) A0 A180 | Incr. Dev. A0 A180 | Incr. Dev. (in) Disp.
(in) (in) (in)
2 289 -262 0.3306 359 -317 0.4056 0.0750 -0.0756
4 221 -204 0.2550 242 -212 0.2724 0.0174 -0.1506
6 158 -151 0.1854 138 -111 0.1494 -0.0360 -0.1680
8 155 -145 0.1800 153 -122 0.1650 -0.0150 -0.1320
10 150 -147 0.1782 148 -119 0.1602 -0.0180 -0.1170
12 227 -213 0.2640 219 -190 0.2454 -0.0186 -0.0990
14 239 -222 0.2766 239 -210 0.2694 -0.0072 -0.0804
16 205 -183 0.2328 201 -175 0.2256 -0.0072 -0.0732
18 145 -126 0.1626 146 -115 0.1566 -0.0060 -0.0660
20 97 -83 0.1080 96 -66 0.0972 -0.0108 -0.0600
22 67 -58 0.0750 69 -39 0.0648 -0.0102 -0.0492
24 132 -135 0.1602 133 -103 0.1416 -0.0186 -0.0390
26 151 -143 0.1764 153 -125 0.1668 -0.0096 -0.0204
28 149 -137 0.1716 152 -121 0.1638 -0.0078 -0.0108
30 135 -123 0.1548 132 -103 0.1410 -0.0138 -0.0030
32 111 -102 0.1278 117 -89 0.1236 -0.0042 0.0108
34 135 -133 0.1608 126 -167 0.1758 0.0150 0.0150
36 0 0 0.0000 0 0 0.0000 0.0000 0.0000
38 0 0 0.0000 0 0 0.0000 0.0000 0.0000
40 0 0 0.0000 0 0 0.0000 0.0000 0.0000
42 0 0 0.0000 0 0 0.0000 0.0000 0.0000
Cranbe:IN2 Page 1 10/25/2006 11:49:23 AM
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SITE
INSTALLATION
DESCRIPTION

CURRENT SURVEY
Probe Serial No

INITIAL SURVEY
Probe Serial No

DATE PRINTED

Data Reduction for B Axis:

: Cranbe
1 IN2
: From DataMate

: 10/25/2006 11:49:23 AM
: 28979

:11/8/2002 12:11:50 PM
: 28979

: 6/26/2007 2:00:05 PM

Depth Initial Initial Initial Current Current Current | Incr. Disp. Cum.
(ft) BO B180 | Incr. Dev. BO B180 | Incr. Dev. (in) Disp.
(in) (in) (in)
2 2 14 -0.0072 30 -23 0.0318 0.0390 0.1572
4 -25 31 -0.0336 -7 2 -0.0054 0.0282 0.1182
6 -82 95 -0.1062 -87 87 -0.1044 0.0018 0.0900
8 -103 121 -0.1344 -95 108 -0.1218 0.0126 0.0882
10 -87 114 -0.1206 -102 101 -0.1218 -0.0012 0.0756
12 12 -15 0.0162 22 -10 0.0192 0.0030 0.0768
14 -38 55 -0.0558 -35 53 -0.0528 0.0030 0.0738
16 -59 67 -0.0756 -57 60 -0.0702 0.0054 0.0708
18 -57 82 -0.0834 -64 75 -0.0834 0.0000 0.0654
20 -93 113 -0.1236 -95 103 -0.1188 0.0048 0.0654
22 -94 116 -0.1260 -95 101 -0.1176 0.0084 0.0606
24 -47 67 -0.0684 -43 62 -0.0630 0.0054 0.0522
26 -37 53 -0.0540 -31 38 -0.0414 0.0126 0.0468
28 -39 60 -0.0594 -43 50 -0.0558 0.0036 0.0342
30 -46 65 -0.0666 -42 53 -0.0570 0.0096 0.0306
32 -36 55 -0.0546 -37 38 -0.0450 0.0096 0.0210
34 -8 -9 0.0006 9 -11 0.0120 0.0114 0.0114
36 0 0 0.0000 0 0 0.0000 0.0000 0.0000
38 0 0 0.0000 0 0 0.0000 0.0000 0.0000
40 0 0 0.0000 0 0 0.0000 0.0000 0.0000
42 0 0 0.0000 0 0 0.0000 0.0000 0.0000
Cranbe:IN2 Page 2 10/25/2006 11:49:23 AM
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Cranbe:IN2 - A Axis Cranbe:IN2 - B Axis
Inital survey: 11/8/2002 12:11 PM Inital survey: 11/8/2002 1211 PM
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Cranbe:IN2 - A Axis vs B Axis
Initial survey: 11/8/2002 12:11 PM
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10/25/2006 11:49 AM
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APPENDIXI:

WESTERN BRIDGE FIELD TEST DATA
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Elevation (feet, MSL)

Elevations of Western Bridge Approach
(East Abutment - Geosynthetic Reinforced Fill)
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Elevations of Western Bridge Approach
(West Abutment - Structure Backfill)
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Elevations of Western Bridge Approaches
Differential Settlement from January 2004 to September 2006

1.00

Differential (inches)
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SITE
INSTALLATION
DESCRIPTION

CURRENT SURVEY
Probe Serial No

INITIAL SURVEY
Probe Serial No

DATE PRINTED

Data Reduction for A Axis:

: WAve
1 IN1
: From DataMate

1 9/29/2006 12:19:02 PM
: 28979

: 4/13/2005 8:57:46 AM
: 28979

: 6/26/2007 1:58:50 PM

Depth Initial Initial Initial Current Current Current | Incr. Disp. Cum.

(ft) A0 A180 | Incr. Dev. A0 A180 | Incr. Dev. (in) Disp.

(in) (in) (in)

2 -156 159 -0.1890 -159 168 -0.1962 -0.0072 -0.2478

4 -74 83 -0.0942 -79 110 -0.1134 -0.0192 -0.2406

6 2 7 -0.0030 25 4 0.0126 0.0156 -0.2214

8 2 2 0.0000 -6 35 -0.0246 -0.0246 -0.2370

10 16 -11 0.0162 16 13 0.0018 -0.0144 -0.2124

12 27 -22 0.0294 36 -6 0.0252 -0.0042 -0.1980

14 24 -13 0.0222 29 1 0.0168 -0.0054 -0.1938

16 35 -26 0.0366 41 -11 0.0312 -0.0054 -0.1884

18 90 -86 0.1056 98 -72 0.1020 -0.0036 -0.1830

20 102 -97 0.1194 109 -78 0.1122 -0.0072 -0.1794

22 149 -105 0.1524 117 -86 0.1218 -0.0306 -0.1722

24 149 -89 0.1428 100 -69 0.1014 -0.0414 -0.1416

26 176 -90 0.1596 95 -70 0.0990 -0.0606 -0.1002

28 195 -141 0.2016 105 -165 0.1620 -0.0396 -0.0396

30 0 0 0.0000 0 0 0.0000 0.0000 0.0000
WAVve:IN1 Page 1 9/29/2006 12:19:02 PM
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SITE
INSTALLATION
DESCRIPTION

CURRENT SURVEY
Probe Serial No

INITIAL SURVEY
Probe Serial No

DATE PRINTED

Data Reduction for B Axis:

: WAve
1 IN1
: From DataMate

1 9/29/2006 12:19:02 PM
: 28979

: 4/13/2005 8:57:46 AM
: 28979

: 6/26/2007 1:58:50 PM

Depth Initial Initial Initial Current Current Current | Incr. Disp. Cum.

(ft) BO B180 | Incr. Dev. BO B180 | Incr. Dev. (in) Disp.

(in) (in) (in)

2 -10 29 -0.0234 95 102 -0.0042 0.0192 0.1476

4 21 -2 0.0138 14 -9 0.0138 0.0000 0.1284

6 66 -45 0.0666 75 -63 0.0828 0.0162 0.1284

8 112 -86 0.1188 113 -107 0.1320 0.0132 0.1122

10 171 -143 0.1884 165 -163 0.1968 0.0084 0.0990

12 234 -213 0.2682 234 -226 0.2760 0.0078 0.0906

14 312 -299 0.3666 318 -306 0.3744 0.0078 0.0828

16 495 -476 0.5826 507 -503 0.6060 0.0234 0.0750

18 733 -713 0.8676 737 -723 0.8760 0.0084 0.0516

20 766 -753 0.9114 767 -757 0.9144 0.0030 0.0432

22 759 -755 0.9084 769 -760 0.9174 0.0090 0.0402

24 754 -746 0.9000 769 -754 0.9138 0.0138 0.0312

26 761 -765 0.9156 786 -773 0.9354 0.0198 0.0174

28 730 -803 0.9198 775 -754 0.9174 -0.0024 -0.0024

30 0 0 0.0000 0 0 0.0000 0.0000 0.0000
WAVve:IN1 Page 2 9/29/2006 12:19:02 PM
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WAve:INZ - A Axis WAvVe:INL - B Axis

Initial survey: 4/13/2005 08:57 AM Inital survey: 4/13/2005 0857 AM
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WAve:IN1 - A Axis vs B Axis
Initial survey: 4/13/2005 08:57 AM
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9/29/2006 12:19 PM
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SITE : WAve

INSTALLATION IN2
DESCRIPTION : From DataMate
CURRENT SURVEY : 9/29/2006 11:40:19 AM
Probe Serial No : 28979
INITIAL SURVEY : 4/13/2005 9:31:18 AM
Probe Serial No : 28979
DATE PRINTED : 6/26/2007 1:52:33 PM
Data Reduction for A Axis:
Depth Initial Initial Initial Current Current Current | Incr. Disp. Cum.
(ft) A0 A180 | Incr. Dev. A0 A180 | Incr. Dev. (in) Disp.
(in) (in) (in)
2 -414 421 -0.5010 -422 457 -0.5274 -0.0264 -0.1080
4 -366 395 -0.4566 -336 400 -0.4416 0.0150 -0.0816
6 -352 322 -0.4044 -352 349 -0.4206 -0.0162 -0.0966
8 -273 274 -0.3282 -268 299 -0.3402 -0.0120 -0.0804
10 -265 270 -0.3210 -240 271 -0.3066 0.0144 -0.0684
12 -273 278 -0.3306 -259 289 -0.3288 0.0018 -0.0828
14 -258 261 -0.3114 -249 278 -0.3162 -0.0048 -0.0846
16 -309 268 -0.3462 -301 239 -0.3240 0.0222 -0.0798
18 -246 302 -0.3288 -237 359 -0.3576 -0.0288 -0.1020
20 -282 287 -0.3414 -274 306 -0.3480 -0.0066 -0.0732
22 -291 289 -0.3480 -283 310 -0.3558 -0.0078 -0.0666
24 -269 264 -0.3198 -261 289 -0.3300 -0.0102 -0.0588
26 -217 221 -0.2628 -208 237 -0.2670 -0.0042 -0.0486
28 -190 220 -0.2460 -196 288 -0.2904 -0.0444 -0.0444
30 0 0 0.0000 0 0 0.0000 0.0000 0.0000
WAVve:IN2 Page 1 9/29/2006 11:40:19 AM
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SITE : WAve

INSTALLATION IN2
DESCRIPTION : From DataMate
CURRENT SURVEY : 9/29/2006 11:40:19 AM
Probe Serial No : 28979
INITIAL SURVEY : 4/13/2005 9:31:18 AM
Probe Serial No : 28979
DATE PRINTED : 6/26/2007 1:52:33 PM
Data Reduction for B Axis:
Depth Initial Initial Initial Current Current Current | Incr. Disp. Cum.
(ft) BO B180 | Incr. Dev. BO B180 | Incr. Dev. (in) Disp.
(in) (in) (in)
2 -85 95 -0.1080 -185 192 -0.2262 -0.1182 -0.0942
4 -101 106 -0.1242 -127 125 -0.1512 -0.0270 0.0240
6 -144 170 -0.1884 -145 159 -0.1824 0.0060 0.0510
8 -98 107 -0.1230 -95 105 -0.1200 0.0030 0.0450
10 -93 105 -0.1188 -95 108 -0.1218 -0.0030 0.0420
12 -63 74 -0.0822 -66 75 -0.0846 -0.0024 0.0450
14 -23 35 -0.0348 -22 31 -0.0318 0.0030 0.0474
16 -2 -25 0.0138 1 13 -0.0072 -0.0210 0.0444
18 18 27 -0.0054 22 -25 0.0282 0.0336 0.0654
20 57 -46 0.0618 56 -49 0.0630 0.0012 0.0318
22 120 -103 0.1338 116 -109 0.1350 0.0012 0.0306
24 172 -158 0.1980 170 -166 0.2016 0.0036 0.0294
26 199 -187 0.2316 199 -190 0.2334 0.0018 0.0258
28 242 -161 0.2418 244 -199 0.2658 0.0240 0.0240
30 0 0 0.0000 0 0 0.0000 0.0000 0.0000
WAVve:IN2 Page 2 9/29/2006 11:40:19 AM
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WAVe:INZ - A Axis WAVe:IN2 - B Axis
Initial survey: 4/13/2005 09:3L AM Inital survey: 4/13/2005 09:31 AM
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WAVve:IN2 - A Axis vs B Axis
Initial survey: 4/13/2005 09:31 AM
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APPENDIX J:

BELOIT BRIDGE FIELD TEST DATA
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Elevation (feet, MSL)

Elevations of Beloit Bridge Approach
(East Abutment - Structure Backfill)
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Elevations of Beloit Bridge Approach
(West Abutment - Flowable Fill)

725.25

K L 725.20

- 725.15

MsL)

- 725.1

- 725.0

tion Teet

- 725.00

val

Ele

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 724.85
50 45 40 35 30 25 20 15 10 5 0

Distance from Abutment (feet)

=——f—1/20/2005 - - & - -2/24/2005 4/13/2005 9/29/2006

270



Differential (inches)

Elevations of Beloit Bridge Approaches

Differential Settlement from January 2004 to September 2006

Distance from Abutment (feet)

—&— East Abutment (Structure Backfill)

- - & - -West Abutment (Flowable Fill)
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SITE : BAve

INSTALLATION D IN1
DESCRIPTION : From DataMate
CURRENT SURVEY : 9/29/2006 9:35:28 AM
Probe Serial No : 28979
INITIAL SURVEY : 4/13/2005 6:51:07 AM
Probe Serial No : 28979
DATE PRINTED : 6/26/2007 1:58:09 PM
Data Reduction for A Axis:
Depth Initial Initial Initial Current Current Current | Incr. Disp. Cum.
(ft) A0 A180 | Incr. Dev. A0 A180 | Incr. Dev. (in) Disp.
(in) (in) (in)
2 221 -246 0.2802 225 -193 0.2508 -0.0294 -0.0732
4 151 -188 0.2034 161 -223 0.2304 0.0270 -0.0438
6 233 -192 0.2550 241 -126 0.2202 -0.0348 -0.0708
8 279 -279 0.3348 282 -254 0.3216 -0.0132 -0.0360
10 317 -316 0.3798 325 -299 0.3744 -0.0054 -0.0228
12 365 -362 0.4362 371 -344 0.4290 -0.0072 -0.0174
14 373 -373 0.4476 381 -351 0.4392 -0.0084 -0.0102
16 542 -503 0.6270 546 -443 0.5934 -0.0336 -0.0018
18 542 -572 0.6684 556 -597 0.6918 0.0234 0.0318
20 676 -681 0.8142 693 -661 0.8124 -0.0018 0.0084
22 743 =727 0.8820 763 -731 0.8964 0.0144 0.0102
24 615 -607 0.7332 629 -596 0.7350 0.0018 -0.0042
26 629 -617 0.7476 642 -611 0.7518 0.0042 -0.0060
28 662 -650 0.7872 670 -639 0.7854 -0.0018 -0.0102
30 634 -635 0.7614 641 -617 0.7548 -0.0066 -0.0084
32 631 -640 0.7626 639 -616 0.7530 -0.0096 -0.0018
34 679 -665 0.8064 694 -663 0.8142 0.0078 0.0078
36 0 0 0.0000 0 0 0.0000 0.0000 0.0000
BAve:IN1 Page 1 9/29/2006 9:35:28 AM
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SITE : BAve

INSTALLATION D IN1
DESCRIPTION : From DataMate
CURRENT SURVEY : 9/29/2006 9:35:28 AM
Probe Serial No : 28979
INITIAL SURVEY : 4/13/2005 6:51:07 AM
Probe Serial No : 28979
DATE PRINTED : 6/26/2007 1:58:09 PM
Data Reduction for B Axis:
Depth Initial Initial Initial Current Current Current | Incr. Disp. Cum.
(ft) BO B180 | Incr. Dev. BO B180 | Incr. Dev. (in) Disp.
(in) (in) (in)
2 -150 95 -0.1470 -116 123 -0.1434 0.0036 -0.0042
4 -202 172 -0.2244 -254 264 -0.3108 -0.0864 -0.0078
6 -394 439 -0.4998 -394 394 -0.4728 0.0270 0.0786
8 -496 506 -0.6012 -489 498 -0.5922 0.0090 0.0516
10 -550 563 -0.6678 -546 555 -0.6606 0.0072 0.0426
12 -584 599 -0.7098 -582 594 -0.7056 0.0042 0.0354
14 -598 616 -0.7284 -602 612 -0.7284 0.0000 0.0312
16 -613 685 -0.7788 -617 640 -0.7542 0.0246 0.0312
18 -770 737 -0.9042 -765 755 -0.9120 -0.0078 0.0066
20 -763 780 -0.9258 -762 773 -0.9210 0.0048 0.0144
22 =777 795 -0.9432 -779 795 -0.9444 -0.0012 0.0096
24 -737 755 -0.8952 -735 750 -0.8910 0.0042 0.0108
26 -762 770 -0.9192 -760 766 -0.9156 0.0036 0.0066
28 -831 847 -1.0068 -832 844 -1.0056 0.0012 0.0030
30 -1043 1063 -1.2636 -1048 1073 -1.2726 -0.0090 0.0018
32 -1193 1212 -1.4430 -1190 1210 -1.4400 0.0030 0.0108
34 -1226 1250 -1.4856 -1224 1239 -1.4778 0.0078 0.0078
36 0 0 0.0000 0 0 0.0000 0.0000 0.0000
BAve:IN1 Page 2 9/29/2006 9:35:28 AM
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BAve:INI - A Axis BAve:IN1 - B Axis

Initial survey: 4/13/2005 06:51 AM Inital survey: 4/13/2005 06:51 AM
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BAve:IN1 - A Axis vs B Axis
Initial survey: 4/13/2005 06:51 AM

[o]
9/29/2006 09:35 AM

0.5

A Axis Cumulative Displacement in Inches

-05 -04 -03 -02 -01 00 01 02 03 04 ©05
B Axis Cumulative Displacement in Inches

BAve:IN1 Page 4 9/29/2006 9:35:28 AM
275



SITE : BAve

INSTALLATION IN2
DESCRIPTION : From DataMate
CURRENT SURVEY : 9/29/2006 10:07:03 AM
Probe Serial No : 28979
INITIAL SURVEY : 4/13/2005 7:39:15 AM
Probe Serial No : 28979
DATE PRINTED : 6/26/2007 1:57:22 PM
Data Reduction for A Axis:
Depth Initial Initial Initial Current Current Current | Incr. Disp. Cum.
(ft) A0 A180 | Incr. Dev. A0 A180 | Incr. Dev. (in) Disp.
(in) (in) (in)
2 -147 150 -0.1782 -115 115 -0.1380 0.0402 0.1668
4 -100 102 -0.1212 -105 105 -0.1260 -0.0048 0.1266
6 -160 119 -0.1674 -162 162 -0.1944 -0.0270 0.1314
8 -137 185 -0.1932 -141 141 -0.1692 0.0240 0.1584
10 -135 130 -0.1590 -137 137 -0.1644 -0.0054 0.1344
12 -93 90 -0.1098 -97 97 -0.1164 -0.0066 0.1398
14 -84 88 -0.1032 -65 65 -0.0780 0.0252 0.1464
16 -95 104 -0.1194 -74 74 -0.0888 0.0306 0.1212
18 -152 185 -0.2022 -146 146 -0.1752 0.0270 0.0906
20 -430 402 -0.4992 -425 425 -0.5100 -0.0108 0.0636
22 -365 360 -0.4350 -358 358 -0.4296 0.0054 0.0744
24 -262 259 -0.3126 -250 250 -0.3000 0.0126 0.0690
26 -192 195 -0.2322 -187 187 -0.2244 0.0078 0.0564
28 -209 215 -0.2544 -203 203 -0.2436 0.0108 0.0486
30 -237 243 -0.2880 -230 230 -0.2760 0.0120 0.0378
32 -328 335 -0.3978 -322 322 -0.3864 0.0114 0.0258
34 -303 307 -0.3660 -293 293 -0.3516 0.0144 0.0144
36 0 0 0.0000 0 0 0.0000 0.0000 0.0000
BAve:IN2 Page 1 9/29/2006 10:07:03 AM
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SITE : BAve

INSTALLATION IN2
DESCRIPTION : From DataMate
CURRENT SURVEY : 9/29/2006 10:07:03 AM
Probe Serial No : 28979
INITIAL SURVEY : 4/13/2005 7:39:15 AM
Probe Serial No : 28979
DATE PRINTED : 6/26/2007 1:57:22 PM
Data Reduction for B Axis:
Depth Initial Initial Initial Current Current Current | Incr. Disp. Cum.
(ft) BO B180 | Incr. Dev. BO B180 | Incr. Dev. (in) Disp.
(in) (in) (in)
2 -201 214 -0.2490 -433 231 -0.3984 -0.1494 0.0018
4 -233 246 -0.2874 -234 234 -0.2808 0.0066 0.1512
6 -304 268 -0.3432 -307 307 -0.3684 -0.0252 0.1446
8 -282 346 -0.3768 -283 283 -0.3396 0.0372 0.1698
10 -239 251 -0.2940 -241 241 -0.2892 0.0048 0.1326
12 -172 187 -0.2154 -172 172 -0.2064 0.0090 0.1278
14 -90 104 -0.1164 -80 80 -0.0960 0.0204 0.1188
16 -102 111 -0.1278 -82 82 -0.0984 0.0294 0.0984
18 -165 247 -0.2472 -172 172 -0.2064 0.0408 0.0690
20 -390 337 -0.4362 -383 383 -0.4596 -0.0234 0.0282
22 -446 457 -0.5418 -446 446 -0.5352 0.0066 0.0516
24 -474 487 -0.5766 -475 475 -0.5700 0.0066 0.0450
26 -499 515 -0.6084 -500 500 -0.6000 0.0084 0.0384
28 -470 483 -0.5718 -471 471 -0.5652 0.0066 0.0300
30 -466 479 -0.5670 -461 461 -0.5532 0.0138 0.0234
32 -431 441 -0.5232 -435 435 -0.5220 0.0012 0.0096
34 -407 425 -0.4992 -409 409 -0.4908 0.0084 0.0084
36 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BAVe:IN2 - A Axis BAve:IN2 - B Axis
Initial survey: 4/13/2005 07:39 AM Inital survey: 4/13/2005 07:39 AM
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BAve:IN2 - A Axis vs B Axis
Initial survey: 4/13/2005 07:39 AM
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