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A 1 SPECIFICATIONS AND AMPLITUDE RESPONSE OF SEISMOMETERS

Mark Products L-4 Seismometer

The Mark Products L-4 is an INSTRUMENT QUALITY OME Hz or TWO Hz multi-
purpose seismometer that is small, light, and economical. it is designed to yield the
performance needed for scientific studies, yet has the ruggedness required fior

petroleum exploration work.

The Mark Products L4 design WITHOUT CLAMPING the moving
ELIMINATES the wsual causes of failure  element.

in VERY LOW FREQUENCY The Mark Products L4 is available with

geophones, such as SPRING FATIGUE, of without calibration coils and may be
OVER-STRESS and INSTABILITY. This obtained as VERTICAL OR

seismometer maintains a close HORIZONTAL elements. A variety of
frequency tolerance with tilt and fittings are avalable for custom
temperature and is TRANSPORTED application.
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Specifications

L-4A 2.0 Hz SEISMOMETER

Type Mowing dual coil, humbuch wound Type Maoving dual coil, humbuch wound
Frequency 1.0 £ 0,05 Hz measured on 200 Frequency 2.0 = 025 Hz measured on 200
pound weight at 0.09 inches/second pound weight at 0.09 inches/second
Frequency change Frequency changs
with tilt Less than 0,05 Hz at 5° from vertical with tilt Less than 0.10 Hz at 10" from vertical
Frequency change Frequency changs
with ewcitation Less than 0.05 Hz from O to with ewcitation Less than 0.10 Hz from 0 to
0,08 inches/sacond (.18 inches/sacond
Suspendsed mass 1000 grams Suspended mass 500 grams
Standard coi Standard coil
resistances 500, 2000, 5500 rasistances 500, 2000, 5500
Leakage to case 100 megohm minimum at 500 V Leakage to case 100 megohm minimum at 500 WV
Tramsduction power  0.847 v Rc Tramsduction power  0.847 v Rc
Open cincuit damping  (ba) = 0.286 critical Open circuit damping  (bo) = 0.28 critical
Current damping fbch=1.1 Ac Current damping fbc)=1.1 Rc
R= + Rc Rs + Rc
Caoil inductance Lc = 0u0041 Rc Cooil inductance Lc = 0.00H1 Rc
Lc in henries Lz in henries
Case to coil motion PP 0.250 inches Casa fo coil motion PP 0.250 inches
Electric analog GG = 73,500 (microfarads) Electric analog CC = 36,500 {microfarads)
of capacity Rc of capacity Rc
Electric analog of Electric analog of
inductance Lm = 0.345Rc (henries) inductance Lm = 0.17Rc (henries)
Case height 5™ inches - 13 cm Casa height 5" inches - 13 cm
Case diameter 3 inches - 7.6 cm Casa diameter 3 inches - 7.6 cm
Total density 3.7 gramsicm?* Total density 2 9 grams/cm?®
Total wieight 4* pounds - 215 kilograms Total wieight 3 pounds - 1.7 kilegrams

Operating temperature  Range : - 20° to 140°F or -29° to 60°C

Operating temperature  Range : - 20° to 140°F or -29° to 60°C

COIL RESISTAMGE, OHMS 500 | 2000 | 5500 COIL RESISTAMNGCE, OHMS 500 | 2000 | 5500
Transduction, Voltafin/ssc 212 | 423 | 702 Transduction, Voltafin/ssc 242 | 423 | 702
Coil inductance, henries 055 | 220 | @05 Coil inductance, henriss 055 | 220 | 605
Anglog capacitance, microfarads 147 368 13.4 Analog capacitance, microfarads  73.0 18.3 BG4
Analog inductance, henries 173 | 600 | 1800 Analog inductance, henries B5.0 | 340 | @35
Shunt for 0.70 damping, ochm B0 | a23as | soos Shunt for 0.70 damping, ohm a10 | 3238 | B90s

Open Circuit Damping (by) = 0.28 Critical Coil Current Damping (k) = 1.1 Rc

Rc+Rs

Total Damping (b) = b, + b,
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A 2 SPECIFICATIONS OF CROSSBOW ACCELEROMETERS

Crossbﬁw

CXLOAGPT CXLT0GP1 CXL25GP1
Specifications CXLOAGP1Z CXL10GP1Z | CXL25GP1Z | Remarks

CXLO4GP3 CXL10GP3 CXL25GP3

Performance _ Pin | Color | Function
Input Range (g) x4 =10 +25 +5% 1 Rt F—"—
Zero g Drift (g) =01 =03 =05 0°C to 70°C 3 Black Ground
Sensitivity (miig) 500 £ 15 2005 802 3 Whita Woaxis Dut
Transverse Sansitivity (% Span) %5 +5 +5 2 Yellow Yoo Out
Mon-Linearity (% F35) +02 +02 +0.2 typical 5 Graen Z-oie Out
Alignment Error {deq) +3 £7 +2 typical
Noise (mg rms} 10 25 25 typical Pin Diagram
Bandwidth (Hz)' DC -100 DC -100 DC -100
Environment
Operating Temp. Range (°C) -0 to +B5 -40 to +35 -40 to +85
Operating Temp. Range - AL ("C} | -40to +105 -4 to +105 -40 to +105
Shock (g} 2000 2000 2000
Electrical
Supply Voltage (Volts) +491t055 +d 31055 +491t055
Supply Violtage -R option {Volis) + 551036 + 551036 + 5.5 to 36
Supply Current {mA) axis laxis Ifaxis typical
Zero g Qutput (Volis) #2375+ 01 +2.375 0.1 +2375 0.1 B25°C
Span Qutput (Volts) +20+01 2001 +20+01 i
Output Loading >2100,<2nF =>2.00,<2nF >2.00,<2nF o
Physical L Ll [Tl
Standard package
Size  {in) D78x1.75x1.07 |07Bx1.75x107 |07Bx1.75x1.07 N &+
{cm) 198x445x272 | 19Bx445x272 |198x445x2.72 A i TORYEN
Waight 1.62 oz (46 gm) 1.62 oz (46 gm} 1,62 oz (46 gm} 5 _$ | _$_
Aluminum package (-AL option)
Size  (in} 095x200x1.20 (095x2.00x1.20 (095x200x1.20 B
{cm) 241 x508x305 |241x508x305 241 x508x3.05 L
Waight 2.40 oz (68 gm) 2.40 oz (68 gm}) 2.40 oz (68 gm} = S
Nates
1-3dB, DC coupled smrmar 180
Man-inearity is Sie devistion from a best fit straight Fre 2t full scale, Trarmeerss sensitivity i emor measueed in the primary @ output created
by forces induced in the orthogonal axis. Transwerse sensitivisy ermr = primarily due 10 the effects of misabgnment. Tem g drift is specified a5 the
typical change in 0 g level from its initisl value at +25°C 1o fts warst caoe value 2t Tmin or Tmax. Specifications subject to change without natice.
K SINEVIEW

— T
i

High Temperature Package Dimensions

Ordering Information
Span Sensitivity | Noise (mg Bandwidth

Model Axes (g) (m V/g) rms) (Hz)
CXLO4GP X x4 500 10 DC-100
CHLOAGPIZ z =4 500 10 DC-100
CXL04GPI TRI =4 500 10 DC-100
CHL10GFRT X =10 200 5 DC-100
CHL10GP1Z z =10 200 5 DC-100
CXL10GP3 TRI =10 200 25 DC-100
CXL25GM X =35 B0 5 DC-100
CXL25GPIZ z +25 ED 25 DC-100
CXL25GP3 TRI =35 B0 5 DC-100
OPTIONS
-R \loltage Regulstor, 5.5 - 36 VDC input. (Available in GP3 models only.)
-AL High Termperature Package. Operating Temperature Range (C): -40 to +105.

[Awailable in GP3 modals onh)

High Temperature Package

Document Part Number: 8020-0114-01 Rev B

ossbow Technology, Inc. 4145 North First Street San lose, Ca a 95134-210
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A 3 SPECIFICATIONS OF FREESCALE ACCELEROMETERS

Table 2. Operating Characteristics
Unless otherwise noted: -40°C = T, = 85°C, 2.2V =V = 3.6 V, Acceleration = Og, Loaded output(™!

Characteristic Symbol Min Typ Max Unit
Operating Range'™!
Supply Volage!® Voo 23 33 36 v
Supply Current!?! [ - 400 ] LA
Supply Curent at Sleep Model(®! loo — 3 10 iy
Operating Temperature Range Ta -40 — +85 °C
Acceleration Range, X-Axis, Y-Axis, Z-Axis
g-Select: 0 gFs — x1.5 — g
g-Select: 1 oFs — +5.0 — g
Output Signal
Zero-g (Ta = 25°C, Vpp = 3.3 v)iSk (8 VorE
xY 1.485 1.65 1.815 A
z 132 1.65 1.815 v
Zero-g'¥! Vorr Ta -2.0 0.5 +2.0 mgi*C
Sensitivity (Ta = 25°C, Vg = 3.3 V)
1.5g s 159 T40 800 BEO miJig
g . Sﬁg 180.8 206 2215 mi/ig
Sensitivity*! STy -0.0075 +0.002 +0.0075 %/
Bandwidih Response
XY [ F— — 400 — Hz
z f3q8z — 300 — Hz
Qutput Impedance Zn — 3z — ki
Og-Detect D9geszat -0.4 o +0.4 g
Self Test
Qutput Response
Xout: Yout AgsTxy +0.05 0.1 — g
Zout AgsTz +0.8 +1.0 +1.2 g
Input Low WL Vag — 0.3 Vpp W
Input High Wiy 0.7 Vpp — Voo W
Maoise i
Power Spectral Density RMS (0.1 Hz — 1 kHz)™! neso — 350 — wgl/Hz
Control Timing
FPower-Up Response Time!s! tRESPONSE — 1.0 2.0 ms
Enable Response Timel®) tENABLE — 0.5 20 ms
Self Test Response Time!10} taT — 2.0 5.0 ms
Sensing Element Resonant Frequency
XY fecELLXY — 6.0 — kHz
z focELLz — 3.4 — kHz
Internal Sampling Frequency fork — 11 — kHz
Output Stage Performance
Full-Scale Output Range {lgyr = 3 pA) Vesg Wgg+0.1 — Vpp—0-1 W
Nonlinearity, Xgut- ¥ out ZouT NLgyt 10 - +1.0 %FS0
Cross-Axis Sensitiviy| 1 Vv, ¥z.¥Z 5.0 — +5.0 9%

1. For a loaded output. the measurements are cbserved after an RC filter consisting of an intemal 32 kL resistor and an external 3.3 nF capacitor
(recommended as a minimum to filter clock noise) on the analog output for each axis and a 0.1UF capacitor on Vg, - GND. The output sensor
bandwidth is determined by the Capacitor added on the output. f= 120 " (32 x 11]3} " C. C=3.3 nF comesponds to BW = 1507 HZ. which is
the minimum to filter out intermal clock noise.

2. These limits define the range of operation for which the part will meet specification.

3. Within the supply range of 2.2 and 3.6 V, the device operates as a fully calibrated linear accelerometer. Beyond these supply limits the device
may operate as a linear device but is not guaranteed to be in calibration.

4_ This value is measured with g-Select in 1.5g mode.

5. The device can measure both + and — acceleration. With no input acceleration the output is at midsupply. For positive acceleration the output
will increase above Wpp/2. For negative acceleration, the output will decrease below Vpp/2.

. For optimal Og offset performance, adhere to AN3484 and AN3447

T_Product performance will not exceed this minimum level, however measurement over time will not be equal to time zero measurements for this
specific parameter.

B. The response time between 10% of full scale VW input voltage and 90% of the final operating output voltage.

8. The response time betwesn 10% of full scale Sleep Mode input voltage and 80% of the final operating cutput voltage.

10. The response time between 10% of the full scale self test input voltage and 80% of the self test cutput voltage.

11. A measure of the device's ability to reject an acceleration applied B80° from the true axis of sensitivity.

MMAT73I61LC

Sensors
Freescale Semiconductor 3
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A 4 SPECIFICATIONS AND AMPLITUDE RESPONSE OF RACOTECH GEOPHONES

RGI-4.5Hz Geophone

RGI1-4.5Hz Low Freguency Geophone Berment

Seeking Perfection Manufacturing Excellence

Feaures
* High quality, refioble geophone

* Availability of honzontal element for S-wave and 3-C data acquisition
* 3-year non prodrated waranty
* l[owest maintfenance expenditure in fhe industny

Specifications (u pammasters s spacfisdat +270) The RGI-4.5Hz Low Freguency
Frequency geophone k a well-developed product
Nanira Feeney BALLL factured under stict quality
Max 8t angle for P 100 manufactured under ct qua
Typical spurious frequency 180 Hz contiol and specially designed fo
Distortion redlize relioble and stable performance
Distortion =0.3% i jve fiekd
Distorton measurement frequency 12 Hz fore pplcatons.
Tiit angle for distortion specification Vertical
Damping The RGI-4.5Hz Low Frequency
Damping | o70+io%

geophone s fecfly suitable for
Coll Resistance e ¥
Standard | 395 ahm £5% geophysical and geological
Sensitivity exploration, engineerning, coal mine
Sensitiviy without shuntresisior | 23.4 Vims £ 10% industry, nafional defense, securty
Physical Characteristics
Moving mass 18 maonitoring and sclentific research.
Msxdmum ool excursion p=p 1.5mm
Diameter 25.4mm Implermentation: Suitable for land and
Height 33.0mm
Welght == TZ, 3C data acquisiion with multiple
Operating temperature range ~40C to +60°C RACOTECH geophone cases

* Wil vy @echichen dlaracs cased By Mgk woltags and physical chans i Pesed s cac

Corporate Headguarters
111 Hengsheng Rd, Baoding lndustrial Zone, Hebei 071000, China
GEOPHYSICAL INSTRUMENTS Prme: +56 12500 058 [ P 406 02 58 5T [ Enall efeireasn | e

+ GEOPHOME +«CABLE - CONNECTOR HEIIU
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RGI-4.5Hz Geophone Response Curve
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B 1 TECHNICAL DATA SHEET OF PILECO D30-32

“ApPILECD

CAC-ad L 1§

D30-32

Specifications®

Energy Per Blow, Adjustable

Pump Seiting 1 o0 % A7 .9 kMM 35,400 MLibs.
Pump Seiting 2 74 % TO.OEMmM 21,530 fLibs.
Pump Seiting 3 50 % 85.4 kMm 62,920 fLibs.
Pump Seiting 4 100 3% 94,5 kMm £9,923 MLibs.
Frequency 37 - 52 blows/min
Relatad Piston Stroke 3.2-16m 10.5-53 M
Maximum batter wi'o upper cyl. ext 15
with upper cylinder extension 11 -
Fuel consumpilon at full lad 10.0 Lnr. 264 galihr.
Ol eonsumption 1.0 Lifr. 0.26 galimr.
Approx. Weights
Hamimear £110 kg 13,472 Ibs.
Fiston 3000 Ig £.6151D5.
Hammer with standard quiding 7210 kg 15,5400 Ibs.
Capacities
Fuel Tank BT L 17.7 gal
I Tank G L 2.0 gal.
Dimensions
a - Length 2425 mm i7AML
LH - Length, slandard E290 mm 213N

- Length with hydraullc siart EA60 mim 22.5In.
B - Center o trip 445 mim 17.5In.
B1 - Center o trip with cylinder 610 mm 24.01n.
C - Ceniertopump guard 482 mm 19.0 .
(i} - Width of hammer 635 mm 24.51n.
o1 - Width of ip 812 mm 32.0 In.
W Minmum l2ad widih 560 mm 26.0 In.

“Technical daia are SUECT D Change Withoul pror NoBce

BALUER-Fileco Inc.

00 M. FM 3063 East, Conroe, TX 77303
Ph.: {713) 631-3000

Fax: (713) 531-0029

W, bausrpileco.com
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B 2 TECHNICAL DATA SHEET OF DELMAG D16-32

et vl [ piston]

D632 to D1942

4000

Energy par B, s, n-l= 14015 13930 FREI0 45680
Energy par B, . n-li= EE4D Q590 14750 | B 1390
Motk of Bl min’' 3852 BE-52 35-52 53 35-52
Suitable kv driving pile
(il o il i e [[F FE 440 11 (0600 1760- 11000 FHW13R00 243003200
Cosrsasnlion
Dl o galth oA 058 1 1.1 1.hS
L galm o0s o o, o0 o
Tank capacity
Dl ol viamde gal 4 B3 Ak BA5 E45
Lt Lank gal 1.3 158 17 4 2.4
el rope o aresitar [os
Py elhviarvn of Lrip g dhnice in [ ] 0,78 0.7h 0,78 i |
Wieight
Tripping devicn lis 350 pLli] 250 0 250
Dkl prien Frasirrs Il 5™ £ 165 &30 TRED B4R5
Peflase inaclinend pili deiving witesul [ with
sl B:37- 1=34- 150 1 |ETRE | (ELF |

A Length ol Drissel pibie hammine

Ei AT e in LI 1535 188 F.iE} Nz
B Ohner dismsder of impa bicck in LEF.] 138 58 173 i73
T Wikl ol Diecad pile i ifi L] 16,15 7z 189 1849
0 Wik Fo o neectaoe of guid jows in 126 126 126 126 126
E Cenler of hiiime b puig geand in 12,2 124 13,2 136 136
F o Cafiter off hassined by ol of S

Tt gt ey Bl in 9.7 a7 971 ] 1
G Dapth of Diesal pile banss in ¥3.25 35,735 a4 75 7.5
H Standand distance fnoim e of

D] pifn huasvomser 1 O e lacw of kel in 126 126 LT 4 14,2

LT
—_—
E
—
| o
-~
F
e
H

© DELMAG DAL Subjent 1 changes.
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B 3 TECHNICAL DATA SHEET OF DELMAG D30-32

D25-32 to D46-22
Technical data D36-32

I gl (e Il 5510 ] el Ll N
Enrgy por Dlosw, mas. -1l &RIE0 REL o | SOTE0 133435
Erergy puar Doy, i, -1l 500 15400 41300 3330
Mo ol Bl min' 3553 3652 3653 35.5%
Suiladsbe Toe drivieg pile
el ifng o il and ple) Il Z5I0-1R535 L400-19840 Y [ = L1 BH10-35270
Cesvia m plion

Dl il galth 165 ir 353 1,52

Liibricaml galh 1 02z 1] o33
Task capacity

Dl ril e gal 177 17,7 335 13,5

Lubsa Lank gal 3 5 4.5 4.5
Wi, rops dliarster fos
hirlbencton ahweave of Inpping desios in 1F: 1 nAT 1.5 1.5
Weight

Tipping dervica 11 410 410 ¥z a9z

Diiesed pile hamirees 15 12500 13R00 LE- ] OGRS
i, Grcirnd pile drivisgyg withoul | with
P 15 /1:0 1:5 4 1A (ECRR | 15 1A

A Laingths of Dhisssd pile hamimes

wilEal exEinion in 2165 65 5.4 5.4
B Chiter o aresiter of imgact bk in k. 22 b 25
C Wit of DHiciiel il Pusivios i 64 164 ile 3,
O ‘eivictiy for comfestion of guide jaws in na 2,3 25,2 15,
E  Comlir ol Futiter 1o piifig guand ifi 1& 16 17,5 17,5
F ot ol Fartser I ceiiler of thaeadh
fiot i farm sl in 9.3 9.3 1A e
G Deprh of Diesal il hassss in 37 anzr EEe 74
H Sandand didancs froim caner of
Diiiseid il P g 0 Thee e of lisad in 17,1 17,1 19,7 19,7
=
—
E
—
| o
—
F
R el
& DELMAG DAL Subjert 10 changes.
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B 4 LOAD AND RESISTANCE FACTOR DESIGN PILE HAMMER INFO — M-25 SITE

Mg Daprran LRFD PILE AND DRIVING
i s EQUIPMENT DATA

DETRIBUTION: ORIGINAL — ProjeciTiskdent Dl beary Erglreae Fles,
CORIES- Comstruston & Technology - Geotechnical Sanicn Linkt, Bridge Sonstniction Linit

CONTRL BECTION PADECT WO Q&TE
BRT 40062 1020154 Az
ETRUCTURE MO ETAUCTURE LOGATION
B2 AEDET TUSCOLA W25 DIHARECH BEACH & HURDON  M-is OrSUCKER R
PRIME CORTAACTOR
FILEICEER B 2085, INC.
PRIFG COMTRACTOR
MLEQCHKER & B0ME, 1ML,
EHGINEER MHERECTOR
Ram Homesar | Mardfosies: Pl oo Modal DOD-FTOE
Typec rilacal i Sl Mo
Manfacturs s Mxamom Saled Energy: BREIE  [Melbs)
Sirgkn ab Masinism Faked Enangy; 108
e Coumt of Maxdmurs Rated Energy: 37 {birwesi=ie)
Range it Dperating Energy: 3500 1p 600
Range in Dperating Stroka: 55 1 104 [t
Al
P Ram Ham Waighi: 3513 i)
& Bam Lorgih sgep () [far dissel Framens)
w il vl Cross Spctional Aroa fin"}
§ (Wit diseed hammaTe) And Viogre 1900
E Hammiar Maicral 31 Waleral 62
Cushian Hara: Shrariy Abpmrum
o A ') R TE BEEE
i He. ol Piatia: 1 &
7] - Thickress: finj I O, L
! |:| Wioed, of Elpesticity « E- [psi) L) XNCkal
Stfaate: (Kipsiis) -
Acuat W Thickness)
§ CoslTzant of Respivion -g; S8 [(T:]
l:::l Do v Hﬂnﬂlﬂ-ﬂﬂmm+ﬂdhﬂﬂﬁlﬂ-ﬁﬂﬁ
Haad Wiight: 2300 (it} 1 BED flas] = SRS =]
Pila Wialeral
Cushion | Anea: Tt
|:I (Only fer | Mo ol Sheais: Thickine a3 iwai: {in}
Timlzar Tarsal Thiskrume of Pils Cusdon: . i}
Pilaz| Wod. of Elesicity - E: Ipsi]
Gl of Fagliybon - n;
Pl [ameier fink Wal Thicknass {inj
W Tagar [ any
E mn:dmm: - i
wredl Mominal Pie Criving Ressanoe (Rndry_____  [kips)
Diescription of Splees:
T TmamenliFies PoniaiPlale Descrpbion:

e er——— —I— ————
Subdmit Data Sheet for Each Proposed Hammaer and Unlguee Driving Condilion
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B 5 LOAD AND RESISTANCE FACTOR DESIGN PILE HAMMER INFO — M-66 SITE

Wl oF pan Dogarin
o ranmgertaion LRFD PILE AND DRIVING
vEER (05N
EQUIPMENT DATA
[DEETRIBUTION: ORIGINAL - Promcifesd Enginmer Files.
COMES- Construation & Teohnology - Gestechnicsl Servizes sl Andge Constructisn Lini

CONTRGL BECTION PRCECT Wi OATE
L. = R THENZ
STRATTRE FTRUCTUEE LDCATION
B0Z oF 00 R VR WAADOGA, CHILIE, CALSOUMN CO
PR CONTRACTOR

MLBOCHER & SOMS, INC.

PiL & COMTRACTOR
MILBOCHER & BONS, IMC.

EWCMEES IKEPECTOR
AT STRUPULIS
Huym | Mgt Pl e Mo
— I:ﬁdnf _-nhllnuﬁwglﬁ
ir-u-ﬂll-n;_m 1 ——
B Do i W R L mm-;
Hangs m Dparyang Erangy E
Mangs r Dparating Siche. 4 —n
Mo dcatons.
ANy
Ram Pram Wegee: 320 {iew)
Fam Langih: _“ _-rl'll glor diassl fammen)
LB Al Croge Seclonsl Arae 19T o
VB ol BT s fios]
LE Sewg (e %_ =
-4 My of Flafes L T
Thezinaas: [inF i,
—] Mo of By - £: pag 381 =
Giffsa: (Ripin] }
Coafcienl of Restiuios - g; DB (1] _
I:::l Dritva Hmﬂhﬂlﬂtmrwﬂﬂw
Hepd Wemght 1380 (ha) e B0 (B = 1930 i)
P WalEwa H
Conl Mgy 5 0
—1 [Oebytor | ti cfSrtwety  Thoawswirem (e
Piow) | bk ot Dy € ——
CofSciand of Rasiiudon - & e
Pl Camater Inj Vel Thicknass iy
Taper (if any)
; H Crdared Langih:
Hmmwmmﬁnﬂrﬂmﬂ ]
Cmpcripron of ]
inmm?ﬁE:anlw

Subemit Data Shest for Lach Propossd Hammer and Unigue Driving Condition
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B 6 LOAD AND RESISTANCE FACTOR DESIGN PILE HAMMER INFO — M-139 SITE

Pl E ™ -

. ‘P

O e LRFD PILE AND DRIVING

IV EQUIPMENT DATA
ONTIBUTION ORIGRAL - PoeaRescetUekey fogre /i
COMES. Consbuction & Tectrmiogy - Gectrcnracy Seneces Unt, Brage Comtrucson Ure

CONTACL SECTION ROICT O ' DATE

BRY 11082 s N

STMUCTURE NO STRUCTLINE LOCATION

BO1 of 11082 M-139 over Duwague Ryver, Niws, VI [ 9

PRIME COMTRACTOR
MM ne
FIING L TTHAL fOR

Same E 123
CVGIMEER ~ [wseecTon
Chrn Jncud. wuh-lnpv-mt_
e —— ——
Hammes | Matcacume Pec , )
"—] amutacurer's Vae s 3 AN (i)
S ot M Rate
Euw Cot M Manmum 7 -
I | Fange o Opesatog Evergy” g )
-Mm ~
nvi g3 =
Rom FamWeignt 8815
Ramiengtr 3032 &) (W e hemmes)
| Anvi Anel Grogs Se-tonsl Area: 20¢ P
: (Win Sest tumen) Al Weght  UE " oo
g Hamma [l Valoal 82
No. of Pl R e 4 g Y
s ] Mu&%y-! (pa} h-—____. _—h—_
Strtnmss. (Rpsa)
(A EWThce=ms) ag ool | ﬁm_ )
Coefioan: of Aesttuton -« 98 J
:} Denn Hemet Drve Nead) + ACoter (Phe inven)
Wese Wogrt W00 goa)e S e)edM0 (£
:-u- o g
=] (Omiy for | Mo ofEhesss Theheantitent =)
Tombe 1ot Thooess of Fie Cusdeon
Pows) Vot dBestoty - £ — Y
Coulloam of Fesilton - » =
Pile Damoter WP ™3 (] Wl Thesemes L=
Toger (¥ any):
Ordeced Lengti
g e A—
W‘W
B s
L_“ﬂ Hammer and ue
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Appendix C SITE DETAILS OF FIELD TESTS
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169

C 1 LOCATION - M-25 SITE

GENERAL NOTES

THE DES[CN OF THESE STRUCTURES ARE BASED OW 1
LAFD BRIDSE DESIGN SPECIF[CATION HL.
THE DESICA TANDEM PORTION DF THE HL
81 & SINGLE 60 KIP AXLE LOAD
RESULTING LOAD 15 DESIGNATI

2 TIMES THE CURRENT AASHTO
3 LOADING WITH THE EXCEPTION THAT

3 LOAD DEFINITION SHALL BE REPLACED
EFORE APPLICATION OF THIS 1.2 FACTOR. THE
-3

EXCEPT WHEAE OTHERWISE INDICATED ON THESE PLANS. OR [M THE PROPDSAL
RO SUPPLEVENTAL SPECIFICAT[ONS COMTAINED HERE[N. ALL WATERIALS AND
WORKMANSHIP SHALL 8E ACCORDING TO THE MICHIGAN OEPARTMENT OF
TRANSPORTATION STANSARD SPE 1CATIONS FOR CONSTRUCTION 2012 EOITION.

THE DES[CN OF THE STAUCTURAL MEMBERS [5 BASED ON MATER[AL OF THE FOLLOWINC
CRADES AND STRESSES.

COMCRETE! GRADE 52
STEEL AE I NFORCEVEN
PRECAST 3-510ED CULVERT (4,

ALL ExPOSED CONCRETE CORMEAS SHOWM SOUARE OM THE PLAWS SHALL BE SEVELED WITH
«" TRIANGULAR WOLDINGS EXCEFT 45 OTHERWISE NOTED.

psi min)

SCANNED [MAGES OF ALL EXISTING PLAN SHEETS FOR THESE STRUCTURES ASE HEREIN.

THE DESLGN OF THE FOUS NUAT[UM PILING [5 BA4SED ON MATER]AL OF THE FOLLOWING GRADES
AND STRESSES [AND LOSSES!

FOUNDATION PILING (STEEL K—PILINGI:

ARSHTD M270

GRADE 50 Fy =50.000 psi
r[ummmN PILING (STEEL H-#ILING )
AASHTO W2

GRADE 50 'h’ Fy = 50,000 psi

UMLESS OTHERWISE SHOWN ON THE FLANS PROVICE MINIWUM CONCRETE CLEAR COVER FOR
REINFORCEMENT ACCORDING TO THE FOLLOWING:

CONCRETE CAST AGAINST EARTH: ]
SLL OTHER UMLESS SHOWN ON PLANS: 2 [N

I'HE HN[I.\bE L.ELK SURFACE HAS A% HMA OVESLAT. HW,
ULT OF REMOVAL OF OTHER SUPERSTRUL
[H THE PEHJML OF THOSE 1TEWS.

P OR HMA PATEHES. REMOVAL
RE [TEMS SHALL 8E INCLUDED

TITLE SHEET LEGEND

—
PROPOSED BRIDGE PROJECT -=-=-=====- :@:
EXISTING KOADS
CITY STREET
COUNTY

T12N

FEDERAL DIVIDED INTERSTATE ROUTES— ———f——

MICHIGAN DEPARTMENT OF TRANSPORTATION

ROUTE: M-25 & M-46
HURON & TUSCOLA COUNTY
RUBICON, WELLS & DAYTON TOWNSHIP

FEDERAL
PART CONTROL SEC  _JOB NO PROJECT TEM
=3RIDGE PLANS 32082 1006224
79042 1008224

C19 OF 32092
M-25 OVER HARBOR BEACH
MILE POINT 3.54

0

CO3 OF 79042
M-46 OVER SUCKER CREEK
MILE POINT 2.771

COUNTY KEY g
S 1E
e
glg
=1E
]
] IS
CREEK
APPROVALS
RECOMMEDED FOR APFROVAL Bt
e T
RECOMMENDED FOR APPAA
MICHIGAN

DEPARTMENT OF TRANSPORTATION

KRKT. STEUDLE, P.E «DIRECTOR

APPROVED BY,

HOT MIX ASPHALT WARK A, VAN PORT FLI ENGINEER COF DEVELGPMENT DATE

GRAVEL
SECTION LINE Jo——
CITY, VILLAGE OR TOWNSEIP LMMCTS ——-- — ~ — ~ — ©13.0F 20 ) REFLACE WITH

" — cnof D REPLAGE WITH 3-6IDEl T CU I.fE"'-
BAILROADS
: CS: 32092 & 76042 TITLE SHEET
[ I T | SescrIon Ne, | OATE [Aum] DESeRPTIO

DRAWNG| SHEET

ek UMIT:

NO SCALE

1006224

AN

TS CASSEITY




C 2 SOIL BORING DATA — M-25 SITE

869

- - c N - . -
TEST HOLE NO. 4 TEST HOLE NO. 5 TEST HOLE NO. & TEST HOLE NO. T
LOCATION STATION: 197HE LOCATION STATION: 197473 LOCATION STATION: 138420 LOCATION STATION: 19645
ITFT LT OF (ENERLIE Wors LTFT 31 0F (ENTERLDE w25 17 FT LT OF CENTERLINE 425 30 FT ST 0F CETERLINE M8
: BT5188. E: 13587178 N: 875222, E: Ni 875250, E¢ 13967162 TS B
V25 DVER HARBOR SEACH CREES M os s Wt SEach coEEG u-25 DVER HARBDR BEACH CREER ez OVER Hid CREEK
GROUND SURFACE ELEVATION: 396.28 FT GAOUND SURFACE ELEVATION: 536.56 FT GROUND SURFACE ELEVATION: 5%6.33 FT GROUNT VUI”F-\'E [LE\'&T[T\‘ 590,14 FT
2 596,56 596 %
596.2 596,35 (-
5953l M 595.5]— ot 0 " 95,0 | F ‘}j&
o WEDTUM DENSE BADWN FIME GRAVEL | 5g4. MEDTUM DEWSE SRCNN FINE GRAVEL | Z 0" WEDIUW DENSE SROWN FINE CRAVEL e
= 52 .
sl 1 sov.6f 4 s91.4 E LOOSE SROMN FINE S4ND -
LA & '
=| venv Loose smom Five .
A s 1 L00SE DARS BRORN SANDY TOPSOIL e P e
o &((SE EADWN FINE SAND WITH .
. e ol T Lo srm P S0 . ELAY LAYERS & COBBLES -~ - \
¢ sas.s| 3 s86.4] 10 i 5
wps 3lid i 5 5
VERY STIFF_GRAY SILTY SAMDY & S REF 9T 4 S
CLAY ¥ITH SILT LENSES . \ A STa 187470.27 136413, 73
VERY STIFF ORAY SILTY _ . o _—
| STIFF oRaY sILTY cLar mITH e SINDY EL it TRACE CRAVEL .
581.3[ & | SILT PARTINGS '_-Hl‘-z\ sa1.4( T __ | cosBLes rRow 107 TO 12 \
. ) sa0.al v =]
P sw0.1] 4 — X
EIL | | 5789 —
578.1— v
g A BO M OF FOO7 & ABUT & BOTTOM OF FOOTING ABUT 8 SOTTOM OF FOOTING v
ste.sf AL Sre g $76-6] 14 | ABUT 4 B0TTOW OF FooTOnG PO Fm s ox e L JEE SRS
30 LOTEL 5785 L s7.af 30 | GENSE Gaar SILT Wi cLar
37344 11| LEnsEs
DENSE GRAY SILT WITH CLAY
LENSES .
] CENSE cRAY SILT wITH cLaY || VERY OBNSE crat ST 72,1 .
s71.3f 15 | LENSES sl 8 . 7
= i 570. E
&
ey by HARD GRAY SILTY CL&Y WITH wm¢ -
568, 5] 25 Seb.4( 2% SILT LENSES
10 65,8 ey
564,38 ATUT A WINIMM PILE TIZ | 4BUT & WINIMM FILE TEF | 45T & MIMIN PILE TIP 56510 32 14T 8 uINIMM BILETIP
EL. 564.0 EL. 564.0 EL CLTEL. 564.0
oo N5 Hago GRar SILTY cLar wITH
&u.s@ v““\b ZHALE LENSES 561, SILTY cLay wITH
= B0 Ghar SILTY LY WITH i
SES -~ -
LOCATION DIAGRAM
HARD CRAY SILTY CLAY WITH TR -
ABUT A ESTIMATED PILE TIP Lan SHALE LE! S
[EL. 555.0 w
/ SHALE 556, 1— suaLe
shaLE 0.8 0.2 FT A 0B 0.3 BT
=467,
¢ Shice ABUT 4 ESTIMATED PLLE TIP
i \ 8 8 p
00% {EXCELLENTI TL. 555.0 AT 8 ESTINATED PILE TT
FEvj\EP = 100%
550-3— 530.1—
o B A 1) BORING DATE 12/9/10 BORING DATE 12420710
SANDSTONE. FREE WATER WAS FIRST AOTED 14 FT \
5 . FAEE WATER WAS FIRST AOTED 14 FT :
T e (EXCELLENT BELOW SURFACE. BELOW SURFALE. NOTES:
s WATER LEVEL WES 14 FT GELON GAOUND N 1st 6
545,30 TER LEVEL WS 14 FT SELOW CROUND sas. L1 m
E.0.8. 51,0 FT SFTER COMPLETION {AUZERS OLT). i e T () gna e
* 50 BLOWS / 1 [NCHES * 50 BLOWS / 3 INCHES ) ]
BORING DATE 12/8/10 we 50 BLONS / ¢ [NCHES B RING 1 WULGERS I8 CIRCLES DENDTE MMGER OF SLOWS REQUIFED 10 DRLLE 2 0.0
#* 50 DLOVS / 4 TNCHES SURING DATE 12/7/10 (1" 1.0.) SPLIT 5PO0N SAMPLER 3 SUCCESSIVE 6 [NCAEMENTS USING 4 140w
FREE WATER WiS FIAST NOTED 14 FT LAT: 43.360304°. LOMG: —$2.883008° LATS 43,684383° . LONG: —82.E63217" FREE WATER wAS FIRST NOTED 8 FT HAMKER, FALLING 30°.
HELGW SUAFACE. . : BELOW SURFACE.
WeTER LEVEL WAS 14 FT SELON CAOLND s e s ¢ 1 seion o CONSISTENCY Was CETERMINED BY INSPECTION OF SAMPLES AND SUBSTANTIATED
1A Gl Wi il UND Y Al il "
WATER LEVEL WAs 14 FT RELOY CR YATER LEVEL was 8 FT SELOR G BY SOILS RESISTANGE T0 DAILLING TODLS-

. q4e PR & . THE SOLL BORING LOGS REPRESENT POINT INFORMAT (ON. PRESENTATION OF THIS
LAT: 43.885211°%, LONG: ~82.883165 3, 5000w /3 INCHES INFORUATION IN NG W&Y TWPLIES THAT SUBSURFACE CONDITIONS ARE THE SAME
! 4T LOCATIONS OTHER THAN THE EXACT LOCATION OF THE BORLNG.

LAT: 43.889520%, LONG: -82.883025°

5 o — DRAWA B BUE BATE . 06-28-1 CS: C18 OF 32092 SOIL BORING DATA SHEET orwwie] set
I }MHI PESERPTION I"U“ SATE }MH} ESCHITION ﬁMD(H NO SCALE CHKD BVZEVCHAR_ CORR BYRLATT | DESION UNIT-FEUERSTEN | JN: 1 00R22A W75 OVER HARBOR BEACH CREEK A
1 1 1 — FILE: c13 32092 boring.dgn TS0 CASS CITY 3.4 WILES NORTH OF M-147 el
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C 3 PLAN OF PILE LAYOUT — M-25 SITE

327y

43'-55" (REF PT A TO REF FT )

18" 7 SPA @ 3" -10'y" ()

1 4

1
36 '

5 o1y 8 SR 0 3-8l (+) = 28—l

e —f—T—-F-F-F-T-—F T |E—EF—FI— I
o s WoTZm oA T TR I I I “E TET AT W H s
7 e 7 S
o 2 A
! 3
[
CULVERT
CONST ¢
,‘.-—Frﬂmn \
W, QILINE Y
20° 3" 3 (TVP} 23"y
3she P4
5 G+ = 15 g
AEUT WALL
P QUTLINE
- WOAK PT
BSPh @ 3 -Bl 140 = 290l 5 T 5PA @ 3 100" (41 = 277l
38 4l 3Bl
ABUT A ABUT B
PLAN OF PILE LAYOUT
FLAN_REVISIONS TRAWN BY: N3 DATE: 06-28-11 CS5: £19 OF 32092 PILE DETAILS lpsnwvg| SHEET
u I DATE [AUTH| _ DESCRIPTION I"U“ DATE }“’r"} PESCRITION da[\/ll')(_)'-l—' NO SCALE CHKD BYiAZEVENAR CORR BYIMA | DESIGN UNIT-FELERSTEN | JN: 1006724 Y
M 10
001

FILE: c1d 79042 pile.agn TS0 CASS CITY
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C 4 PILE DETAILS — M-25 SITE

HP 12 x &
DETAIL A J— }
e Y
N
. B k5wl
ORIVEN PILE-— -
PILE EXTERSION e x5 w12t Gl
- e #ENDS OF PILES "
SPLICE DETAILS WST BB, STEEL H-PILES (HP 12 x 53)
FOR PILES IN FLACE (HOR[ZONTAL JOINT) 1Y FURMNISHED ANWD DRIVEN
A AND UR
IGE AND GRIND EDGE - NUMBER | ESTIMATED LENGTH
LocaTion | PILE oF | FURNISHED & GR1vEN JPILE CUT-OFF
TPE | PILES ek T toa wr] CONTS LEY-

TEST 2 £ ] z

ORIVEN PILE —— ABUT A | VERTICAL 34 25 850 34

v BATIERED | 12 30 20 T]

ol n A TEST 2 35 n 2

SPLICE DETAIL ot b EOL] W 5 =0 T

T *SET PUE EXTEWSION I PLAGE wITH SPLICE PLATES AATTERED | 17 0 70 ]

HTTA AP SEVERAL TIMES WITH THE HANMER TO oI o0 Tee0 W

r / r J.J L INPROVE GEARING CONTACT. THEM COMFLETE WELDING
OF PLATES T0'THE LOWER SECTION.
CETAIL B

SPLICE DETAILS

FOR PILES IN HORIZONTAL POSITION

MISCELLANEOUS QUANTITIES

SALICE FIN 260 F1 ple, Steel. Furn and Orlven, 12 Inch, LFD
+ \ PILE EXTENSION— 115 ile Driving Equipment. Furn.
\ - o 3309z
i’l \ J'E RO TG ET 100 Ea i1a Point, Stoal, LAFD
4 SPLICE PIN, ———| 4En  Tost Pile Staols 12 Inchs LAFD

CHANFER OUTSIOE
a'l LE EDGES OF PILE
FLANGE (TP )=
NOTES:

NOTCH DETAIL

H — DENOTES VERTICAL PILES.
@ — DENOTES VERT[CAL TEST PILES.
H> - DENOTES BATTERED PILES SO DIRECTION OF BATTER.

SPLICER SLEEVE~—

PILE EXTENS [N ——m]

®ENDS OF PILES
wsT

BEAR, 3

4

STEEL FILES SHILL BE HP 12 x 53.

(ve USE STEEL FOR H-PILES A0 SPLICES THAT HAYE & YIELD STRENGTH NOT LESS
PSI.

THAN 50.000

R AFTER

i
- | & THE ESTIMETED LOSS OF NWOMINAL PILE RESISTANCE OUE TO S
_DETAIL & ORIVING 15 O KIFS.

ALTERNATE SPLICE DETAILS THE ESTIMATED FACTORED DORNORAG AFTER PILE DRIVING [S O KIPS.
THE FACTORED PILE RESISTAMCE AVALLASLE TO AESIST ALL FACTORED LOADS.
INCLUOTNG THE ESTIMATED FACTORED OOWNDRAG, 15 EQUAL TO 50 PERCENT OF

PILE— =

SETPILE EUEION Th FLICE WITH SPLICE PLITES AT
"TE GEVERAL TIuES WITH THE HolkEs T5 JupauE BEA ACT.
THES, GEMPLETE WELOINE CF LATES T0 THE- Lonen SEETIoN. NOMINAL PILE DAIVING RESISTANCE THAT 15 REDUCED BY THE LOSS DLE TO
SCOUR.
DRIVE ALL PILES TO & NOMINAL PILE ORIVING RESISTANCE NOT LESS THAN 350
KIFS. DETERMINE NOMINAL FILE DRIVING RESLSTANCE (Rndr) USING THE FHWA
WODIFED GATES DYNAWIC FORMILA.
THE ESTIMATED FILE LEWGTH 15 BASED ON THE STATIC ANALYSIS.
BATTES PILES FOR ABUTMENTIS) & AND B SHaLL BE ORIVEN TO & 3v1H BATTER ANGLE.
FLAN_REVISIONS DRAMN BY: NG DATE: 06—29-1 CS: 19 OF 32097 PILE DETAILS [DRANING] SHEET
DATE }WHI DESCRIPTION R0, DATE TAUTH _CESCRIFTION ﬁMDOfT‘ NO SCALE CHE'D BYiA.ZEVCHAR CORR BYILMA | DESIGN UNIT: FEUERSTEIN IN: 1006224 P‘EEEQ ]
1 1 1 C FILE: 019 19042 pile.dgn T30 CASS CITY ooz | 1




C 5 LOCATION — M-66 SITE

TOL

THE I WITH THE
MCHK
e MICHIGAN DEPARTMENT OF TRANSPORTATION
ROUTE: M-66
PENNFIELD TOWNSHIP
NOTES: CALHOUN COUNTY
THe DESIGH OF THIS STRUCTURE 1S BASED ON 1.2 TILES THE CUAREMT
AFD BRIDGE DESIGH SPECIFICATION i-33 LoAb MG, MiTH THE :xc:muv Tar
ruc N TANDEM PORTION OF THE HWL-93 LOAD DEFINITION SHALL BE FEDERAL
REPLACED BY A SINGLE €0 KIP AXLE LOAD BEFORE APPLICATION OF THIS 1.2 e
FACTOR. THE RESULTING LOAD IS DESIGNATED HL-S3 MOD. LIVE LOAD PLUS PART CONTROLSEC ~ JOBNO. —PROJECT =~ _MEM
omAMIC LoAD SLLOWANCE DEFLECTIOW DOES NOT EXCEED. 1/800 OF SPAN T-ROAD 13032 80916A
H =
STP 1113(030)  HH 7562
£ OES10H 0 TIE STRICTUUL IEBCRS (5 BSED O4 WHTERIAL O TIE 2-BRIDGE 13032 8e910A
FouL 0w v chadt STRESSES: N
< l:: CRAD ‘c = 3.000 PSI
TE: GRADE 52 el i
CONCRETE: GRAL o= 4.000 P
STEEL RE! fy = 60:000 Pl
STEEL A€ :
STIRRUPS FOR PRESTRESSED BEAMS  fy = 60,000 PSI o~ s
PRESTRESSED CONCRETE f'c = 6500 PSI § >
PRESTRESSING STRANDS f's = 270,000 PSI L] §
STRUCTURAL STEEL: & Sy
AASHTO 2270 GRADE 36 fy = 36.000 PSI 3 =
ALL EXPOSED C CORMERS SH

BEVELED WiTH Eyul’illihﬂﬂl.lﬁ nﬂqlrci%' AS D"ii'lsﬁ W‘Eﬂu
OLD PLANS DO NOT EXIST FOR THIS STRUCTURE.

THE BRIDGE PAINT MAY CONTAIN LEAD.

THE DESIGN OF THE Fm‘lﬂl PILING IS BASED ON MATERIAL OF THE

FOLLOVING GRADES AND STRESSES:
D’Dl lm Plll'ﬂ (STEEL W-PILING):
Fy = 50.000 PSI

rﬂlﬁlllﬂl PILIW (SVEEL H-PILING):
0 GRADE SOW Fy = 50.000 PSI
uuss mmnst SHOWN ON THE PLANS PROVIDE MINIMUM CONCRETE CLEAR THE REGULATED WASTE ACT Iv ! TY
COVER FOR REINFORGEIENT ACEOROIG T0 THE FOLLOVING: [DENTIFICATION NUMBERS FOR
L‘E‘Bﬁa"’msmmm 3 THIS PROJECT ARE AS FOLLOWS:
o “‘L‘”&f m;g’;m‘:mmmmw.mm CONTROL SECTION  NUMBER
FRECIR ARSI T e D st 1S BO2 OF 13032 MIK875492860
B02 OF 13032
M-66 OVER mmmw_é_[’_z_éé -1y
JN 89916A ?
+< MICHIGAN
s DEPARTMENT OF TRANSPORTATION
NW; v fad KRKT, STEVOLE, P..- DRECTOR
- i ~/7-4
) I;;;tu 5 @w i 5 k ™ (A VAN PORT FLEET, P.£. - ENGIEE OF CRVELOPMENT f#/
pui 4 AL LS *. [} —
NORGAN uns 9 2 i
P =l | i SR
N0 OATE_AUIM mm N0 | OKTE_ AU DESCRPTION WDUI‘ NOSCALE m., :.gq xx‘m = ‘ﬁu = %
== e ) T e LT T L= N L 11




C 6 SOIL BORING DATA — M-66 SITE

c0.L

TEST HOLE NO. 1 TEST HOLE NO. 2
LOCATION STATION: 24241 LOCATION STATION: 24246
11 FT LT OF CENTEALINE M-B6 15 FT AT OF CENTERLINE W66
N: 327613, E: 12316787 N: 327669, E: 12918830
W56 OVER WAMACDGA CREEK M-EE OVER WANAODGA CREEX
GAOUND SURFACE ELEVATION: 845.55 FT GROUND SURFACE ELEVAT[ON: 44,03 FT |
&
HuA &
MEQTUN_DENSE BROWN GRAVEL B4A.03_ =
CONIRETE 84 His g8 l
8420 CONGRETE H
H
7 LOOSE BA0WN FINE & MEOLLM
7 | SAND WITH GRAVEL |
2] \
T ) H0WN FINE & |
835.7) 1 | MEOIUM SAND, MICK LENSE
LA AT 16 FT BN
41

LOOSE BROWN FINE 4 MED[UM SAND

F PTE

BOTT/FOOTING [ABUT A) - —
ELEV 823.50 AEl
STA 242+79.00

BOTT/FOOTING (ABUT 1

ELEV 823.50
L e =
\ BOTT/TREMIE [ABUT B) N REF PT A

ELEV 321.00 STA 242H13.00

LOOSE BROWM FINE & MECIUN (TYP) Ll
SANT. TRACE GAAVEL |

%_BOTT/TREMIE {ABUT A}
ELE'

LEY 821.00

5\
L BRIDGE CONST €
| & CHORD a8

B14.0 3
5] WIN PILE PENETAATION (ASUT B
_ ELEV 810.00
s1o.7f £ MIN PILE PENTRATION (ABUT A) - y _
. <TVEDIUM GENSE BRONN FINE &
L/ ELEV 807.00 05,0 g VEDIOM SAND. TRACE GRAVEL
WESTUN DENSE BROWN FINE & -
|2~ VERTON 53
BOS. f\i‘/
5|
soe.7[
]

ESTIMATED BOTT/PILE (ABUT A}
LEV T95.00

SANDSTONE

507 557, ESTIMATED BOTT/PILE (ABUT 8
* SARDSTONE. ELEV 192,00
6% IFAIAL LOCATION DIAGRAM
2 W.T.S.
— 57
- 60’ SANDSTONE .
" SANDSTONE. Ax LI
751 1600} :
51— AUN 2: 5T~ 62,
Tt 571’ SADSTONE.
ROD = 0% (600D
RECOVEAT = 97%
782.0—
& . T
00 3 &7, aTES:
8.1 E.0.8. B5.0 FT 62"~ B6.5' SANDSTONE. NOTES
RO = 7% (EXCELLENT! F tst B
RECOVERT = 82% Ty et
HORING DATE 10/76/10 777.0 E.0.8 0 FT \_U,“ Ard
0.8, 81 !
FAEE WATER WAS FIGST WOTED 15 FT NUVBERS [N CIRCLES DENCTE MUMIER OF SLONS REQUIFED 10 [AIVE 4 2
BELOW SUSFACE. N . (10" 1.0.) SPLIT SPOON SAMPLER 3 SUCCESSIVE 6" [NCREMENTS USI 1400
WATER LEVEL WAS 15 FT BELON GROUND BORING DATE 10725730 HAMER FALING 307
AFTER COWLETION {CASING DUT3. THEE ATER wAS FIRST NOTED 13.5 FT GONSISTENCY WAS CETERMINED BY INSPECTION OF SAMPLES aND SUBSTANT[ATED
* 100 BLOWS / 2 [NCHES ' OY SOILS AESISTAMGE T0 DRILLING TOOLS.
WATER L WAS 15.5 FT BELOW GROUND
LAT: 42.396412°, LONG: —£5.131453° AFTER COMPLETION [CASING OUTI. THE SDIL S0RING LDGS REPRESENT POINT INFORMAT[ON. PRESENTATION OF THIS
) - INFORMATION IN NO WAY INFLIES THAT SUSSURFACE CONDITIONS ARE THE SAME
LAT: 42.396566 . LONG: —B5.131295° AT LOCATIONS OTHER THAN THE EXACT LOCATION OF THE BURING.
o] o ] ESCAIFTION = T:‘ST OaE_[AUm] JRAWN AT, BME Cs: 802 OF 13032 SOIL BORING DATA DRAWING| SHEET
T 1 e 1 1 ‘EMDQT‘ NO SCALE CIKD 2H: AP CORAEY: BAT I, BOB1GA WHEE OVER WANADOGA CREEK B GE
I 1 | 1 o i FILE 102 13032 betrbn ' 3 4
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C 7 PLAN OF PILE LAYOUT — M-66 SITE

28" 2%
167 5 5PA @ 80 - as | 1T
350 KIP H-FILES (W51 * o .
US| 5 5PA@ 4’10 1) = 2ar Ty -5
350 K[F HPILES (NS
1’5" 2 5PA @ 8'-g% =19 -7ly"
350 K1F A-PILES (F5) 7 SPA 8 306 = 191l L
B = 19' -1l ’
. 60 KIF HFILES (FS)
Ed % PILES o £
< % PILES -
I I A
[ —igeogosf 20 gos T [
n [ / 2 |
: {
1 20
%) [ 3
i H L
i
g s
© T
2 E
-, NBE Gy .
o \‘ -
T T
| AEF LINE &
4
= kS
E)
T 7
o a
¥ ¥
+— 2t ™ rogring
ks | : \ Ll OUTLISE 5
, | K
P | \ [y [ | 0
E! BT —F B — 24— H_».r-_—_'_*_‘———-—t | |
. g rres e S S _1‘ .
¥ . - ®
i 16" 2 SPA B 1072l = 2004l 2 SPa @ a'=2l 15" -
N 350 KIF HILES (FS ' = IH_F—;I:’EQS 3%2 \‘\IP
16" 5 5PA @4’ - 11 (- =24'-11" 1" 4%" P < . .(.‘ ‘. g
50 RIP A-FILES (WS 1 T vt ] | 5 SPA @ 4O L 1'-§
= Ay 35
. H=ILES (NSt
27—ty
27" 5%
ABUTVENT & ABUTMENT 8
FLAN REVISENE Cs; 802 OF 13032 PILE DETAILS ORAMING| SHEET
“‘I — }MHNI B I\Q‘} i ®MDOT NO SCALE CORRL BV BT B9916A e
iy P et - ;5 12
I L1 | 1 i




C 8 PILE

DETAILS — M-66 SITE

0L

}
v [—PILE EXTENS [OM /\
45-

DETAIL B
N
'I
HP 12 X 53w
SEE KOTE
DRIVEN FILE—w j ITYP!
v kS DETALL 8

SPLICE DETAILS

FOR FILES [N PLACE (HORI[ZONTAL JOINT!

% BACK COUGE AND CRIND EOCE

PREPARATION SMOOTH

DETAIL C*\I

e SPLICE DETAILS

FOR FILES N HORIZONTAL POSLTION

HP 12
SPLICE PIN~,

EELN

3 PILE EXTENS [0N—_
NOTCH WER AS
EQ'D TO FIT
SPLICE FIN. ———e
CHAMFER DUTSIDE
EDCES OF PILE
FLANGE (TYP!-

—— SPLICER SLEEVE

PILE EXTENSION ——a

#ENDS OF FILES

DRIVEN PILE——

DETAIL A

ALTERNATE SPLICE DETAILS
T PILE EXTENS[OM IN PLACE I‘ITH EPLI EEVE

TTACHED, TAP SEVEAAL TIWES W. E HAMMER TO [WPAOVE
SEARING. CONTAGT. THER CONPLETE WELDAG CF SLEBVES 10
THE LOVER SECTION

MISCELLANEQUS QUANTITIES

1Ls Plle IJr vn'\a E'u pmerty Furn,

735 Ft ,m and O iven
831 Eo  Pllo Point. Steal
4 Eo Test Plle, Steel. 12 inch

12 ineh

NOTES

H —oewotes vERTICAL PILES.

D 29 el V1 —DENOTES BATTERED PILES.
HP 12 x 53 PILES FURNISHED AND DRIVEN g
FER|_ESTIES [EWCTH 1 PILE --DENOTES VERTICAL TEST PILES
Locariow | FILE FURNISHED & DRIVEN | pinTs | STLICES | BT FF e '
! P[LEﬁ EAH_LFT nmmm [EACH) : tFS) DENOTES FAR SIDE
TEST B ] B 2 {NS) DENOTES NEAR SLDE
AT A LTI 1 KD = 15 DREVE ALL PILES T0 & MOMINAL PILE DRIVING FESISTAXCE NTT LESS THAN 350
3 u VING RESISTANG 55 THAN 350
:EEERED ?l? j? Eta ?; DETERMINE NOMIWAL FILE DRIVING RES ANCE (Finc ] USING THE FHWA MODIFLED
] 0 ElTE OYNAMIC FORMULA.
#BUT & [VEATTEAL| 13 35 5 [ )
BATTERED | 76 35 510 % THE ESTINATED PILE LENGTH 15 BASED ON THE STATIC ANALYSIS.
TOTAL 2135 a3
QATTER PILES FOR AUTHENTS SHALL BE CRIVEN TO A 5V:iH SATTER ANGLE AND DRIVEN TO
A 2.5V: H BATTER ANGLE FOR RETURM WALLS.
STEEL PILES SHALL BE HP 17 x 55.
USE STEEL FOR PROPOSED H-PILES AND SPLICES THAT HAVE A YIELD STRENGTH NOT LESS
THAN 50,000 PSI1.
THE ESTIMATED FACTORED DONDAAG AFTER PILE DRIVING 15 0 KI7S.
THE FACTORED WOW[MAL PILE RESISTANCE AvAILABLE To RESIST aLL FACTORED LDADS
15 EGUAL TG 50 PEACENT CF NOMINAL FILE DRIVING AESISTANCE.
FLAN ’T“STS ‘ ‘ RN BT; BAT C5: BOZ OF 13032 PILE DETAILS DRAWING
DESCRIPTION KO, | DATE AUTH - . - i
2 = e ‘EMPQT' NOSEALE CIKD 3% AGEIRSE__ GomEn AT i E9O16A =
1 ] AILEL 102 B2 phedin ' 2
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C 9 LOCATION — M-139 SITE

TINES THE CURRENT AASHIO

THE Wslﬂl W mli STRUCTURE IS BASED 0N 1. !
WITH THE EXCEPTION THAT

GN SPECIF | (allﬁl HL-53 LOADING

THE OE: l m OF THE ML-33 LOAD DEFINITION SHALL BE
REPLACED BY A SINGLE 60 KIP AXLE LOAD BEFORE APPLICATION OF THIS 1.2
FACTOR. THE RESULTING LDAD IS DESIGNATED HL-93 MOD. LIVE LOAD PLUS

IC LOAD ALLOWANCE DEFLECTION DOES NOT EXCEED 1/500 OF SPAN LENGTH.

EXCEPT WACAE OTHERWISE INDICATED ON THESE PLANS. OR IM THE PROPOSAL
A0 mmum SPECIFICATIONS CONTAINED HEREIN. ML MATERIALS AND
WORKVANSHIP SHALL BE ACCORDING 10 THE MICHIGAN DEPARTMENT OF
tuaumnm mnum SPECIFICATIONS FOR CONSYRUCTION 2003 EDITION.

THE DESTGN OF THE STRUCTURAL MEVBERS |S BASED ON WATERIAL OF THE
numm GRADES AND smtsses
CONCRETE1

Z

MICHIGAN DEPARTMENT OF TRANSPORTATION

_wl_gmm

M-138
NILES TOWNSHIP
BERRIEN COUNTY

JOBNO, _PROJECT _[TEM
867854 BRT 1111(049) RR7832

CONGRETE: GUE 0 Yoo Tedm
:;EL ulwutuur fy = 60,000 PSI 11052
\SriRaeS 108 msm(ssm BEAMS  fy » 60,000 PSI) 2 1R B6785A BRT 1111(049) RR7832
s‘m’%" 7 Fy = 36.000 PSI
STRUCTURNL STEEL: Y R17W
SRR STECLs I ads ) 4 g
P L 7,; me T ey 3 2
PRESTRESSING STRANDS s = 210,000 PSI 1 5 =
AL EXPOSED CONCRETE CORNERS. SHONN SOUARE O THE PLANS SHALL 2 <
BEVELCD 114 Uy THIINGOLAR YOLOTAGS EXCEPY 3 GTHGRYISE NOTED: § g
BIDOERS ¥ILL BE FURNISHED XITH SCARKED INAGES OF PLAN SHEETS OF THE = o & <
EXISTIRG STRUCIURE F REGUESTED. b3 Z
THE BRIOGE PAINT MAY CONTAIN LEAD. = Y
THE DESIGN OF THE FOUSDATICN PILING (S BASED ON NATERIAL OF THE
'mmefm‘lil:?Hlu‘ IS;EL WPILING): F 3 #“W
rwnu’:t;uwsul NPILING): fr 2y 20 5 = 2 ‘4 o 23 24 I 801 OF 11%2
MSHTO U270 CRADE 50N Fy = 50,000 PSI b il = [u-13 oveR posasiAc RIvER
USLESS OTHERYISE SHOWN ON THE PLANS PROVIDE MININQM CONCRETE CLEAR 31 o 0 \
COVER FOR RE INORCORNT ACOOROING 0 THE FOLLONING: o §
COMCRETE CAST AGAINST EARTH . & 2 I
PRESTRESSED BEAYSH & 2
AL OTHER WLESS SHORN 0N PLANS: zin 28 HARRAA RO, <
T DRIDGE ECC SIRFACE HAS M A OIERLAT, 1A P GR WA PATCHES. Qg/ =
RENOVAL OF 1A AS A RESULT OF REVOVAL OF OTHER D ° g = R
St B TNLIDED N W REAOVAL O TOSE TTEMSS Q,? # i) \ MORIA T7S
THE REGULATED WASTE ACTIVITY 28 P——z— E
IDENTIFICATION NUMBER FOR 51l 29 UL S A 1=
THIS PROJECT IS AS FOLLOWS: NS
CONTROL SECTION _ NUMBER s ’ %) cim o Eyjiusaisas
BO1 OF 11052 MIK962498127 0 q ;—‘ A
N —
! 2 Qo RD.0 Py — %
\ 1
) p— m@d@z&.&}/_ &%{L
= 2 = N Y ™ Sl b s
- ) o
3 g MICHIGAN
o
= wemsen #n | © 5 (’ [ DEPARTMEET“?F TRANSPORTATION
o . STEUDLE, PE.- DRECTOR
2 rosom: Je-lc
o WARSA WRAPORT FLEET PE. \C¥ 1 e
b o T8S
CONTRACT FOR:
12/ ~ P 'BRDGE REPLACENENT, APPROACH VICRK & MAUTANSG TRAFFIC.
PO REViSions ORAN BY: EAc R, MeComn DATE: _ 05mRQ0N CS: BO1 OF 11052 oRANIG| SHEET
TATE [ AUTH "OEGCRPTION Wo.|_owE AU, DECCRIPTION. mor NOSOALE Ty MoEH N; 86785A [P JLESHEET | i 4
1 1 1 ] R § 1 1 RE N0 TG COLOWA &




90.

C 10 SOIL BORINGS B1 AND B2 — M-139 SITE

TEST HOLE NO. B1 TEST HOLE NO. B1 TEST HOLE NO. B2 TEST HOLE NO. B2
JRUTAENT 8, w138 SOTHIOUND SHOULOER STH. 22425 LOCHTLON: PIER . 139 SOUTHAONG, SHOLLDER STa. 23430-
= 13148 z< BASTING = 12606783 {CONTINUED Nurm(\; - L3R 812. EASTING = 12008 147.322 (CONTINUED )
555 66767605753 ! 18451 ~86. 26215364
oFF 6 FEET IEsT S THE BB GFREET 18 FEET MEST D THE. CENTERL D
Lewtion 615,10 1 BORINE DATE 1/4/11 BIRING CATE 1s4s1 | ELEVATION: B43.70 Ft BURING DATE 1/6/11 BORING DATE 1/6/11
SEWES ORILLER SEPORTED 4 INcHES cF MO RHP (Rsf BHOER [PRIOET] 9.5 INCHES OF eoRTLan cEuENT ' WHP ks L
ASPHALT CONCAETE h t'ntuns BRIOGE DECK s8a.50] §
o £) GRAVELLY FINE TO COARSE SAND-— TRACE
544,61 i ¢ GCCASIONAL COBBLES- GRAT—
FINE TO WEDIU SAND— TAACE TD SOVE EXTAEMELY OENSE TD VERY DENSE OPEN SPACE BENERTH BRIDCE DECK 53350 ;
SRMVEL TRACE SLLT- grom- WolsT To &IW
WET— WED UM TENSE T 580,60 bre] g
amsaf 1] (SPFILLY msm\g/ T FINE TO COARSE SAND- SOME GAAVEL—
“ FINE TO VEOIUN SAND— TRACE CAKVEL & 5370 1—| . . TRACE SILT— DCCASIONAL COBBLES—
SILT- GRAY- WET- VERY OENSE (5F) B v OLEA 20N RET— DENSE T0 VERY DEMSE 15P1
0 ; T
ST P o ey i sapo
| TRACE RODT FIBEAS- O »
salem| | CLAYEY PEAT LavERs: MATED ] sissol 3 s71E0
PI| Shhcke e YRy Lot s £
B fo 1o coutee S soue rasEL SANDY SILT- TRACE CLAY— OCCASIONAL soof T FINE T CONRSE SuM0- SOME CRANEL
S FT - - GRAY [EY SILTMFIE siib LiERS- (ki WET- 65000 § | TRACE SILT- OCCASIONAL GRAVEL LAYEAS-
826501 1) TRACE SILT- GRAY- WET- VERY LODSE SREILE ) wERY DEN |2]  eAow— ¥ET- LOOSE T0 vEDIUM OENSE 570,00 —
= 10 MEDIUM DENSE 5P} é 158} e
L5 62850 564,50
s2110f ] i 2
BOTT/FIG EL 625.50 ARUT & 568,60 E36.00 T;\ FINE Sasp- TRACE TO SOME S[LT- GRav-
sasa ] CLAEY SILT- TRAGE FINE SAND- GRAT- 15 454 |5gy [ M4 8orT/FTo B e2e.75 PIER 1 NET- VERY OEWSE TO CENSE [5P-SM!
] Heso 2850 o avEY SILT- FAELENT sno- SILT .
52210 s 82380 B ) LaveRs- Ghar- HARD © a4
s DOTT/TREMIE EL 62150 ABUT & @ ﬂﬂ@ SOTT/THENLE EL 620. 75 P]ER L 552,00—
e
stos0f ¢ s g | 100 YEAR SCOUR EL 620.00 PIER 1 "
FINE SANO- TRACE TD SOME SILT- sz ssas0[ ] SILIY FINE Si0- FREQUBNT SHNDT SILT
DELASIONAL SANDY SILT SEMES Rty /| 500 vEAR ScouR EL 81900 FIER 1 : - ET- ENSE
stasaf 1 el B ESTIWATED PELE TIP EL 555.00 PIEA 1
si4.50] 3 a0 32 | " 50 5!
eizzof m saygof 1 24 4k4]
FINE TO WEDUM S&ND— TAACE TD SOME i -
SILT= TRACE GRAVEL- OCCAS[ONAL ) :LI;{\’IE\[{-\‘— TAACE FIME SAND— CARY-
scasa GRAVELLY FINE TO COURSE SAND wgealal END OF TEST HOLE AT 100 550,00 — .
LAYERS AND COGBLES- GRAY- WET— AT FEET. y P SUNDY SILT- TRACE CLAY- GRAY— WET-
NEDTUM DENSE TO EXTHEMELY DENSE NITES: CROUNOWATER WAS ENCOUNTERED G0850| f1 ] FINE T0 MEDIUM SAND- TRACE SILT & HElE] oEnsE 1
(5P—5M 2 FE SELE 3T FEET) B GAAVEL- BROWN & CAAT= WET— MEDLUM Ert)
AT 14 FEET (ELEV. © FEET: DENSE TO VEAY GEMSE {5P1 END OF TEST HOLE 4T 108.7 FEET.
04501 3 I"N e NOTES DUNDWATER WAS ENCOUNTERED
. ACTIVITIES. T AT 11.7 FEET (ELEV. 638 FEET! BURING
2 AND UPDY COMPLETION OF TEST HILE
MIN E1LE PENETSATION ACTIVITIES.
i EL &l 0 AEUT &
W
o
598,50 31
se6a[ | CRAVELLY FINE TO COURSE SND- TRACE
[9] SILT- OCCASIOMAL CDABLES- CRAY—
- A
FET BXTRENELY DEWSE TO wERY OEWSE FINE T0 COAASE SANO— SOME GRAVEL-
- TARACE SILT- GROWN- WET— JENSE T0
590.10] # VERY DENSE (5P)
af
NOTES:
(Tt e
E 2 & in
g6 in
MUNBERS T4 CIRCLES DENOTE MINICR OF SLONS REQUIRED T0
DRIVE A 2 0,0, X 1.5° SPLIT SPOON SAWPLER 1
SUECESSINE & INCAENENTS LSTHG A ROTONATLE 140 L
HAMMER FALLING 307,
THE TEST HOLE LOGS REPRESENT POINT INFORWATLON.
FRESENTATION OF THIS INFORWATION [N NO WAY [WPLIES THAT
THE SUBSLRFACE COMDITIONS ARE THE SAME AT LOCATIONS
OTHER THAN THE EXACT LOCATION OF THE TEST HOLE. SDIL
CLASSIFICATIONS BASED OM UNIFIED SOIL CLASSIFICATION
SYSTEM (USCS .
THE TEST HOLES WEAE DRILLED WITH A ROTARY TRUCK NOUNTED
DRILL RIG ND. 253 (75 CME) USING 3 % INCH [NAER DIAMETER
HOLLOW-STEM AUGERS 4ND MERE TREMIE-BACKFILLED WITH
BEWTONITE-CEMENT GROUT. TEST HOLES THI AND TH3 WERE CAPPED
WITH ASPHALT COLO-PATEH AND THE BRIGCE DECK WAS REPAIRED
WITH PORTLAND CEVENT CONCRETE AT TEST HOLE THZ.
ML = FERCENT MOISTURE CONTEWT HP = HAND PENETROMETER
TEST. SHEAR STRENGTH — KIFS/S0.FT (K5F)
. _ PLAN REVI — C5: B01 OF 11052 oennnG| sreet
L CESCRITIN [ SESCHFAON E N SCALE  Matizon CORRLB¥: ERM SOIL BORING DATA B | PARTZ

C—

(M=t

JM; BBTBSA

1
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C 11 SOIL BORING B3 — M-139 SITE

TEST HOLE NO. B3 TEST HOLE NO. B3
LOCATION: ABUTVENT B, W-133 NOATHECUND LANE STA. 2é+30.
NORTHI = 131689.803. EASTING = 126DETE6.962 {CONTINGED Y
LAT: B45395162. Lowi -ﬂn.ZFZE‘]S\Q
CFFSET: 1 FEET EAST OF THE CENTERLINE
ELEVATIONG 650,00 F+ B0RING DATE 1/5/11 BOEING ATE /5111
Eo¥Eg  oRILLER REPORTED & IncHEs oF M- RHP LREFD R
ASPHALT CONCAETE
6455 FINE TU COARSE SAND— TRACE TU HEESE) B

SOVE GAAVEL & SILT- BROWN-
WOLST- WED]UM DENSE TO LOOSE

(SP-SU/FILLI

- s0s2 FINE TU COMRSE - m‘E GM.‘EL*
84050f § | FINE TO MEDIUM SiliD— SOME SILT- TRACE - TRACE T0 SOME SILT: A
sangl]  CRAVEL- DEEASIONAL PEAT SEAMS— DRk COBBLES- BRUW & LoAY

BROAN & BAOWN- MDIST TO WET [SW/FILLY EXTREMELY DENSE |

fa00e SILTY FINE SAND- DCCASIONAL DECAYED
e WOOO 4 SHELL FRAGMENTS— FAEOLENT
{:11 SANDY PEAT LAYERS— 0DARY BROWN & 38
24,00 p HERCE ©hs
s BLATE=- WET— DEWSE 15N=5T1
521.501 CE SILT- ORILLER REFORTED
620.30)

" BRome
SECASICHAL COBBLES- GROMY- VET- VEDIM Sl FINE SN Char WET YR
FINE TU JEDCY SO TIACE GRAVEL & EASE 15w)

SILT- BROWN- WET- MED

(il
FTy
[ FISE TO COARSE SAMD— SOWE GRAVEL—
b
i
nssan@
ey

566,50
2=

g;ﬁ'ﬂ_q‘_ BOTT/FTG EL D A |'r
S0 SILTY FINE TO MEDIUM SAND- TRACE - N

. Fr GRAVEL— FREOUENT SANDY SLLT SEAMS FINE SANO— SOWE SILT- CRAY—
G300EED 4 L Guav- KT DL GENE g g WET— EXTREMEL Y OENSE TD CEWSE
521 8| (5M) : | s
a0 1 CLAYEY SILT- 0CCASIONAL SILTY AR o o res woie At oo FeET.

SiN LaYERS- GRAY= VERT STIFF NOTES: _GAOUNDWATER a5 ENCOUNTERED

AT 1% FEET (ELEV. ©3€ FEET! OURING

10 0 €2 AND AT 15 FEET (ELEV. 635 FEET! UPDN
s 5| {1200 YEAR SCOUR EL 623.00 ABUT B CONPLETICN OF TEST HOLE ACTIVITIES

FISE TO WED[UM ‘“N[ TME[ GﬁhEL 4

SILT- BROWN & GAAY- WET—

DENSE TO DENSE (5P) —
510501 3 1 |perTrgw: 621.50 ABL

500 YEAR SCOUR EL 621.00 ABUT 8 \
606,50
e \

" \

Soosal MIN PILE POMCTRATION

EFINE 0 EDATSE S0 SONE CRAVEL- \

TRACE TO EUH[ SILT- OCCASIONAL COBELES M
e (in BROWN & GHAAY- WET— DENSE TO EXTREMELY
s ) DENSE (sP-su)

& LONGITUDINAL

CONST JT \

- REF PT &
A 5T QZHO 00
3

\ \\ — REF PT 3
\ STh 2441500 —
\ \ R 650,35

EF PT 1 Ny
3 ?i‘f‘:]C
\\ EEAsgo%; ¥ A l?\ N
K \ REF LINE B

7 I

{

“groee consT ¢ 23100 D, 0

4 ¢ w139 .o g —

2)

o

\ SOIL BORING LOCATION PLAN

{PROPOSED STRUCTURE SHOWN ! \

AN REVIIoR
DESCRITION |2

DATE;

— JRAWN 81, Erk R, Mok CS; 801 OF 11052 CRAANG) S-EET
G S8 [MVDOT| e [ormie e
MDOY

A w0 191 ) A FART Z
JM; BBTES, OIL BORING DATA
LE: 23009 S




80.

C 12 SOIL BORING B4 — M-139 SITE

TEST HOLE NO. B4

LOCATION STATION: 22410 ———

34 FT LT OF M—139 CENTERLINE =
M-139 OVER THE DOWAGIAC RIVER
GROUND SURFACE ELEVATION: 64315 FT

TH
= ST 22+10.00
31— 30 A

LOOSE BROWN FINE & MEDIUM
SAND, TRACE GRAVEL &
COBBLES

638.2
£37.2
MUCK WITH SILT SECIMENTS &
ABERS (FETROLEUM ODOR)
6332

TH g2
STA 25450.00
10 LT/,

LOOSE CRAY FINE d WEDIUW
SAND WITH GRAVEL LAYERS

€28.2

WECIUM DENSE GRAT SILT

823.2
622.2

- 116"00'00" Y, LOKHTUCINAL
L (re) CONST JT

t

\ 4 55 e ~REFPT P
TR g
LOGSE GRaY FINE & WEDIUW 2400 155 TA, \\ N \ B \E‘ B8l s

SAND, TRACE GRAVEL [ 3

il )
FEF LINE & \ \\ :mixnjagm\ 23400

618.2

REF PT 1
8152 STA 3542750
EL 650.09

6132

TH. #83
STA 253000 -
10 RTA

i

MEDIUM DENSE BROWN FINE &
MEDIUM SAND
608.2

S
605.2
e04.z] |

2

21499.363

€3] €9 E €= ) ©fd EP ¢

PT =

DENSE BROWN ANE TO COARSE %
SAND, TRACE CRAVEL CRAVEL

LAYERS

598.2

=

o)
[t

%
S G

Sin)

5932

580.2
588.2

JERY DENSE GROWL FIE To SOIL BORING LOCATION PLAN

COAR ND, TRACE GRAWEL, PROPY CTUR
GRAVEL LAYERS (PROPOSED STRUCTURE SHOWN)

583.2

578.2 DENSE GRAY SILT WTH CLAY
LAYERS

NOTES:
(1) '

VERY DENSE CRAY ANE SILTY -
saz| 5| SAND WITH SLT LENSES oS
b40.A4 NUMEERS IN CIRCLES DENOTE MUMBER OF BLOWS REQUIRED TO DRIVE A 27 0.0
568.7 EO8. 765 FT (1 1.0} SPLIT SPOON_ SAMPLER 3 SUCCESSIVE 6° INCREMENTS USING A 1404
MUTOMATIC HAMMER FALLING 30°

752
sraz

[

BORING DATE 8/7/12 LCNHSTE‘CY WAS DETERMINED BY |V\SPE§:1|U\I OF SAMPLES AND SUBSTANTIATED
FREE WATER WAS FRST NOTED 5.5 FT BY SOILS RESISTANCE TO DRILUNG TOOLS AMND LABORATCRY TESTING.

BELOW GROUND SURFACE THE SOIL BORING LOGS REPRESENT POINT INFORMATION. PRESENTATION OF THIS
INFORMATION [N NO WAY IMFLES THAT SUBSURFACE CONDITIONS ARE THE SAME
IATER
%‘J;FACIEE&‘;’ED?JELEWH BELUW GROUND AT LOCATIONS OTHER THAN THE EXACT LOCATION OF THE BORING
DRILLING. (AUGERS OUT)

oo M 86785A

_ AT RV — _ TR AP TAE Ve CSi BO1_OF_11052 MG | SHEET
——————— [ R WD()'I‘ NOSCALE Bl Bl R SOIL_BORING_DATA BOT [PART 7
! ;




60.

C 13 PLAN OF PILE LAYOUT - M-139 SITE

e Y 21 -1

45PA @ 4" -BY = 18" -10%
HF 14 & 13 STEEL H—FILES ix51 "‘
[

oA @ 14—
TF 14 ¥ 73 STEEL F—PILES (75T
R -
14 7]
e ——ft———fﬁ—/j*ﬁ——
T H 3 q
_:‘f .'f' J& PILES (Tré) “'Q{a
W { T
Y

71'-3"

8'=1dq"

TREW[E & COFFERDAMS
OUTLIKE (TYP1 e

5 SPa B 3'-9" =1§'-2"
HP 14 % 13 STEEL H-PILES (N51

TAEMIE &
COFFERDAMS 117 2hy" SPA @ ' Dl
OUTLINE (TVE) ® 14 % 73 STEEC
| | H-PILES IFS)
t—

RE

& LOWGITUDINAL

CONST JT
e

FOUTING }-

WILIE )

”',)Tﬁ&

%

<

£ PILES (Tve) ‘P ki
23
EE
g —glsgt [ ~ L
w1 % 13 Sk 1y &‘(‘ —— & PIER 1 50 P4 8 14°-10"
; TREMIE 4 COFFEADAMS T
APILES (P s S c o FOOTING e 12 % 13 STEEL I-PILES 1 I
45P0 8 40y =158 . QUTLINE =
W14 X T3 STEEL APILES (W61 ' . (YR
813
16" 21°-9" | PIER 1 2 6" 1 15"
ABUTMENT A ABUTMENT B
PILE LAYOUT PLAN
FLAN AFVISIoNS: CS; B01 OF 11052 DRAMING| SHEET
o, | DATE Taumi] DESCRITIN T ] Tam] DESCAPTION ‘EMD()’F NO SCALE CORLEY: Rl W e PILE DETAILS | e
| | | 1 | | (Mt = - JN; BBTBSA — — a a7
i 7 T 7 TsC: COLOMA B
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C 14 PILE DETAILS — M-139 SITE

STEEL H-PILES (HP 14 X 73)
FURNISHED AND DRIVEN

o NUMZER| ESTIMATED LENGTH FILE |,
Locatron | P |Top | PuiwIsHED o cRLvEN | eomits | CUTOFF
PILES | EACH LFT | TOTAL LFT| (EACH)
z 130 2 | 6z6.50
ABUTMENT & | ¥ 4 220 [] 6.
] 1,440 ]
H 160 2
PlER ! 20 1.400 20
Tl 2 130 2
JSBUTVENT B [VE < 220 [
B i3 1.560 6
TOTAL B4 5.260 B4
i
v fa—— FILE EXTENSION /\
DETAIL A- ha SPLICE "1"\ PILE EXTENSION —
}’ I \ NOTCH WEB 45
N T RED'D T0 FIT
r ALICE PIN. <
- - HE 14 x 15—
WP LT S seevoTE CHAWFER OUTSIOE
DRIVEN PILE—] TYR EXCES OF FILE MISCELLANEOUS QUANTITIES
I . FLANGE |17 —
' 5 DETAIL A NOTCH DETAIL 5.260 Ft  Flle. Stool, Furn and Oriven. 14 inch.
LAl 2 LRFD
SPLICE DETAILS o ~— SPLICER SLEEVE — B1Es  Flle Point, Steal. LR
B . N 1 L5 Pile briving Equipment, Furn, LAFD
FDA FILES [N FLACE (HORIZONTAL JOINT) FILE EXTENSION —=} - 10t OF 110823 P Furn
« BACK GOUGE £ND GRIND EOGE w%ENDS OF PILES . §Es  Tost Pile. Steol. 14 inch, LRFD
SAEPARATION SHOOTH MIST BERR S K DETAIL C
DETAIL B- ®SEE NOTE L __D_'(
™ Il A
] 1.
- W
1 1 = b
DRIVEN PILE —] v
~ 7 ! LV—U- = DETAIL ¢ NOTES:
T - H)— OENOTES BATTERED FILES.
ALTERNATE SPLICE DETAILS
OETAIL B #%SET PILE EXTENSION IN PLALE WITH SPLICER SLEEVE ATTACHED. | — oewores verTicaL PiLES.
5 DETAIL B TAP SEVERAL TIMES WITH THE HAWNER TO IWPROVE BEARIHC CONTACT.
W 1a % 734 SPLICE DETAILS THEN COWPLETE WELOING OF SLEEVES TO LOWER SECTICH. (]:E  DENOTES VERTICAL TEST PLLES.
FOR FILES [N HORIZONTAL FOSITION )
DAIVE ALL FILES T0 A NOMINAL PILE ORIVING RESISTANCE NOT LESS THaN
500 K1PS, DETERMINE NOMINAL PILE ORIVING AESISTANCE (Rnori USING THE

FHWA MODLFLED GATES OYMAMIC FORMULA.

THE ESTIMATED FILE LENGTH 15 SASED OM THE STATIC AmaLYS[S.

BATTER PILES SHALL BE DRIVEM TD 4 3V:1H BATTER AMGLE.

STEEL PILES SHALL BE HP 14 X 73,

USE STEEL FOA H-PILES AND SPLICES THAT HAVE & Y[ELD STRENCTH MOT LESS
THAN 50.000 P51,

THE ESTIMATED LOSS OF MOMINAL FILE RESISTANCE DUE TO SCOUR AFTER
DRIVING [ O KIPS,

THE FACTORED PILE RESISTANCE AVAILABLE TO RESIST ALL FACTDAED LOADS
[5 EQUAL TO 50 PERCENT OF NOMINAL PILE ORIVING RESISTANCE.

Cs: 801 OF 11052 DRAMING
[l

JM; BBTBSA

PILE DETAILS

LA SRV
DESCRITION |2

CORRBY: ERM

=
DESCAIFTION EMDm NO SCALE
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C 15 LOCATION — US-131 SITE

m THESE FLANS SIUAIE BE DOtE WEHE

FRYSAL

OBNRRAL NOTHS

165 DESACE € VIS STAUCHEE 15 BASED B 1.2 DIES THE LGAREHY ABSHTD
LAED BRIDLE GESICH snrc]rlmmn HL-93 10iDING \mu THE (::urlm-z mu
THE GTSICH THOCV PORTIGN O THE 1IL-93 LOAD OLF IN) FICEI ¥AS

B SIELE 10 KIP ALE LI SCFORL AEPLIEI 101 G TS 102 EACKOR,

TE RESULTING LOKD 15 DESICIRIED 1L=03 WR. LINE LOND FLUs briwvic Lo
JLLEARCE CEFLECTION DOES MDY EXCEED 17000 0 TIEE SPAN LEKD

INE DESICA BF MIE BECK SLAB 1S (SO LOG THE STRIP LE1HO0 A4S DEFIIED I
WIE CURRERT AASHIO LD BRIDGE OUSICA SIEEIFICAT 10N,

EXCERT AHERE UIMEMAISE [RICATED 0 THESC PLANS, 0% 1N TNE PROPOSAL
l'lﬂ wnrmuu SPECI ICAYIOGS. COQTAILED WERE 10, QL mmm iy
SHALL BE ACCOMDING 10 IME VICHICAN DEPURILEIN

TM!PQ'I“INI STADAED SRLCITICATIOYS FOR (ONSIRALTION 2002 CDI100e.
N BLSION GF Db STRUCIURAL SOOI 15 W00 r MNATY & T
FOULOYIRG CREYS AND SIRLISLS:
leltl G-llﬂ.' n 1’0 = 1.000 psi

1'c = 4,800 psl
’nl(ll l(l‘ﬂmi Fy = &0y 1
SICL ROI GACEVEN |

“S'uhrl'.\ R Fﬂ}llh&w EEAVE  Fy = §0.000 psl

mum
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C 21 PLAN OF PILE LAYOUT - US-131 SITE
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C 22 PILE DETAILS — US-131 SITE
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Appendix D GEOTECHNICAL EVALUATION RESULTS
FOR M-139 SITE PROVIDED BY SME, INC.
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D 1 GENERALIZED SOIL PROFILE — M-139 SITE
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D 2 PARTICLE SIZE DISTRIBUTION OF SAMPLE FROM TH#1 — M-139 SITE

Particle Size Distribution Report
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l
g . Material Description | USCS | AASHTO
o FINE TO MEDIUM SAND-SOME SILT-OCCASIONAL CLAYEY PEAT LAYERS-BR & BL SM-PT
Project No. KG62691 Client: MDOT C AND T GEOTECHNICAL SERVICES Remarks:
Project: M-139 OVER DOWAGIAC CREEK oMDOT CS: B01 OF 11052
IN:R6758D
o Location: TEST HOLE THI SAMPLE 3 FROM ELEVATION 635.5 TO 634.0 FEET
Soil and Materials Engineers, Inc
= J * Figure

Tested By: ERROL GILBERT Checked By: MYNDI BACON, PE ¥
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D 3 PARTICLE SIZE DISTRIBUTION OF SAMPLE FROM TH#2 — M-139 SITE

Particle Size Distribution Report
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Project No. KG62691 Client: MDOT Cand T Geotechnical Services Remarks:
Project: M-139 Over Dowagiac Creek oMDOT CS: BO1 of 11052
Niles Township, MI IN:86T58D

Soil and Materials Engineers, Inc.

Plymouth, M|

Figure

Tested By: Errol Gilbert

Checked By: Myndi Bacon, PE
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D 4 PARTICLE SIZE DISTRIBUTION OF SAMPLE FROM TH#3 — M-139 SITE

Particle Size Distribution Report
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Project: M-139 Over Dowagiac Creek oMDOT CS: BO1 of 11052 IN:
Niles Township, M1 86785D
o Location: Test Hole TH3 Sample 6 from Elevation 629 to 627.5 Feet
Soil and Materials Engineers, inc.
- Plymouth, MI s - Figure

Tested By: Errol Gilbert Checked By: Myndi Bacon, PE
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Appendix E GEOTECHNICAL EVALUATION RESULTS
FOR US-131 SITE PROVIDED BY SME, INC.
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E 1 GENERALIZED SOIL PROFILE — US-131 SITE
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E 2 PARTICLE SIZE DISTRIBUTION OF SAMPLE FROM TH#5 — US-131 SITE

Particle Size Distribution Report
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Material Description uscs AASHTO
o Fine to Coarse Sand, Some Gravel, Trace Silt SP
Project No. KGS59918 Client: URS Corporation Remarks:
Project: US-131 Over the St. Joseph River
MDOT Bridge BO1 of 78015 MDOT IN 462694
© Sample Number: B5S (765-736")
Soil and Materials Engineers, Inc.
Plymouth, Mi Figure
Tested By: C. Krug Checked By: Melinda Bacon, PE
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E 3 PARTICLE SIZE DISTRIBUTION OF SAMPLE FROM TH#6 — US-131 SITE

Particle Size Distribution Report
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Tested By: C. Krug

Checked By: Melinda Bacon, PE
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E 4 PARTICLE SIZE DISTRIBUTION OF SAMPLE FROM TH#7 — US-131 SITE

_ - u&
S o o}
811/ m
o
cha
gl |= S W
S T I 0 -
S | O
81° ]
. £
w
=
g &
. ©
(=]
o R e e e e e e e e e
m e e = = S L
IIIIIIII =3
ookl — — — b — | \I\ IIIII gl
p W i e i i AR gl
.m 0= — — - — | — — \ ||||||||||||||||||| | e
o
S === 7. il il il e i it B o m.. L
2 o e .mm =
k=== e e e e e S — == DR 3| j
- 2l |3= g
a . g : g
o O e [ 4
Py alS 5 2
N / -E ]| £ s
h WAttt S 5 g .
® J& 3 K i
— ® b - .m.. 0 =
O U S e e e e T P e = 1= bee) OJU 2 S g 2
QS Y T R G e MR R RS R N I I P s 3 > 3 .
£ o s 3 (2. % E &
LR . SN " S Ao i [ o W & 5 g e
P STV AU S T SRS EETSRPC, R LTS DR i o o nm .V“
" — Mgl | |53 2 jgZEc B
e e e s i ot ESUSSH U R PR - B ala S 280 b
wz 7 S = 2 c'm.mm M
St e ey SN — — S ———— — %= 3
= m 22 E
o o Il_ll.l R ) = 28R
. I e e S it et et T a z [8g%:
& m mlm.m
2|2 3 M S| g
= = 2
= g2 e
g 8 8 =& 8 8 § 8 =8 =g ©° 3 > lzzce
5 [sséa
w
H3INI4 LNIOH3d 5 S o aa o

PE

Checked By: Melinda B

Tested By: C. Krug

728



E 5 PARTICLE SIZE DISTRIBUTION OF SAMPLE FROM TH#9 — US-131 SITE
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Appendix F SURVEY RESULTS OF ABUTMENT A AT
US-131 SITE
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F 1 RESULTS AFTER DRIVING PILE1

RESULTS AFTER PILE 1 (in ft)

lev. @ | "V observation | i piles | A Elevation
777.68 0.00 0.90 -1.73
778.93 0.00 1.03 -0.46
778.66 0.00 1.77 -0.64
778.95 0.00 1.90 -0.39
778.93 0.00 1.91 -0.37
778.92 0.00 2.20 -0.39
778.81 0.00 2.22 -0.50
779.14 0.00 2.35 -0.32
779.19 0.00 2.46 -0.30
779.04 0.00 3.52 -0.23
779.51 0.00 3.65 -0.18
778.97 0.00 3.70 -0.16
778.96 0.03 3.83 -0.16
779.33 0.05 3.93 -0.11
779.33 0.00 3.94 -0.10
779.35 0.00 4.66 -0.31
779.11 0.30 4.85 -0.17
779.25 0.09 5.30 -0.03
779.17 0.13 6.07 -0.05
779.10 0.01 7.12 -0.04
779.26 0.60 7.49 -0.06
779.18 0.09 9.13 -0.03
779.29 0.00 9.36 -0.21
779.44 0.91 9.95 -0.03
779.21 0.20 11.13 -0.05
779.12 0.28 11.59 -0.04
779.64 0.04 11.91 -0.02
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779.21 0.01 12.66 -0.06
779.32 0.06 12.75 -0.02
779.34 1.00 14.67 -0.27
779.13 0.08 14.79 -0.01
779.17 0.04 15.21 0.00
778.96 0.07 15.66 0.01
779.49 0.29 17.01 -0.02
779.22 0.06 18.86 -0.01
779.33 0.07 19.86 -0.03
779.43 0.00 19.88 -0.01
779.47 0.24 19.94 0.00
779.31 0.14 20.45 -0.04
779.25 0.79 22.82 0.06
779.28 0.04 22.92 -0.01
779.14 0.06 23.60 0.00
779.43 0.07 24.70 -0.02
779.59 0.11 25.17 0.04
779.44 0.09 27.17 0.00
779.25 0.06 27.27 -0.01
779.30 0.04 28.66 0.00
779.52 0.12 29.65 0.01
779.52 0.05 30.09 -0.02
779.64 0.04 31.94 0.00
779.41 0.07 32.21 0.01
779.49 0.05 33.21 0.00
779.41 0.05 34.79 0.00
779.42 0.01 36.53 0.01
779.26 0.55 37.65 -0.06
779.25 0.07 38.87 -0.01
779.91 0.05 39.80 0.02
779.31 0.04 40.05 0.02
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779.31 0.04 41.21 0.00
779.52 0.53 42.14 -0.13
779.18 0.03 43.56 0.02
780.41 0.10 44.78 0.04
779.36 0.01 44.99 -0.02
779.24 0.03 46.06 0.01
779.68 0.17 46.91 -0.04
779.09 0.11 48.94 0.00
780.15 0.05 49.66 -0.01
779.26 0.03 49.94 0.02
779.21 0.03 50.99 -0.02
779.25 0.48 52.46 -0.03
778.99 0.04 52.99 0.01
779.31 0.11 54.63 0.00
779.08 0.02 54.88 0.00
779.06 0.05 55.82 0.02
778.98 0.08 57.21 0.02
778.95 0.03 58.21 0.03
779.79 0.01 59.64 0.01
778.98 0.03 59.87 0.02
778.98 0.04 60.71 0.01
779.04 0.31 61.98 0.00
778.89 0.03 62.68 0.00
779.53 0.07 64.55 0.01
778.92 0.02 64.84 0.02
779.12 0.05 65.45 0.00
778.83 0.04 67.11 0.00
778.80 0.05 68.34 0.01
778.97 0.07 69.58 -0.01
778.80 0.01 69.81 0.01
778.82 0.02 70.51 0.00
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778.67 0.14 72.50 0.01
778.60 0.02 73.06 0.01
778.78 0.05 74.49 0.01
778.60 0.02 74.85 0.02
778.66 0.04 75.48 0.00
778.68 0.06 76.68 -0.03
778.45 0.07 77.24 0.00
778.87 0.06 79.46 0.00
778.65 0.05 79.77 0.02
778.59 0.05 80.45 -0.01
778.74 0.01 81.72 0.01
778.62 0.08 82.30 0.01
778.87 0.03 84.37 0.00
778.85 0.01 84.82 0.00
778.65 0.03 85.28 0.00
778.91 0.02 87.59 0.01
778.75 0.06 87.89 0.00
778.82 0.10 89.51 0.00
778.95 0.00 89.75 0.00
778.59 0.03 90.23 0.00
778.95 0.16 91.84 -0.02
778.91 0.02 92.24 0.00
778.80 0.01 94.51 0.00
778.89 0.01 94.66 0.01
778.80 0.04 95.21 0.00
778.79 0.07 97.30 -0.03
778.78 0.05 97.35 -0.01
778.99 0.24 100.01 -0.06
778.87 0.04 100.09 0.01
778.75 0.01 100.29 0.00
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F 2 RESULTS AFTER DRIVING PILE18

RESULTS AFTER PILE 18 (in ft)

Elev. @ | " Onservation | _From Cl pilea | A Elevation
777.58 0.00 0.00 -1.35
778.43 0.00 0.68 -0.55
777.83 0.00 0.69 -1.07
778.04 0.00 0.72 -0.89
778.32 0.00 0.82 -0.58
777.87 0.00 0.83 -1.03
778.58 0.00 0.95 -0.44
778.57 0.00 1.01 -0.32
778.16 0.00 1.03 -0.78
778.04 0.00 1.10 -0.96
778.11 0.00 1.17 -0.76
778.33 0.00 1.22 -0.65
778.24 0.00 1.23 -0.70
778.66 0.00 1.27 -0.22
778.72 0.00 1.33 -0.35
778.21 0.00 1.39 -0.67
778.42 0.00 1.46 -0.64
777.93 0.00 1.53 -1.04
778.68 0.00 1.60 -0.34
778.64 0.00 1.64 -0.21
778.64 0.00 1.69 -0.29
778.63 0.00 1.74 -0.31
778.66 0.00 1.83 -0.45
778.73 0.00 1.91 -0.14
778.79 0.00 1.95 -0.42
778.63 0.00 2.07 -0.35
778.71 0.00 2.12 -0.14
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778.83 0.00 2.15 -0.32
778.75 0.00 2.46 -0.06
778.64 0.00 2.53 -0.51
778.79 0.00 2.54 -0.19
778.72 0.00 2.73 -0.19
778.71 0.00 3.04 -0.11
778.70 0.18 3.21 -0.10
778.74 0.06 3.50 -0.08
778.61 0.00 3.54 -0.64
778.89 0.00 4.02 0.02
778.90 0.06 6.63 -0.07
778.85 0.25 6.64 -0.01
778.85 0.06 7.21 -0.03
778.81 0.20 8.12 -0.01
778.79 0.03 941 0.00
778.91 0.11 10.21 -0.04
778.91 0.04 10.55 0.01
778.90 0.05 10.87 -0.01
778.75 0.02 12.83 0.00
778.74 0.29 13.00 -0.06
778.87 0.08 13.27 0.00
778.77 0.11 13.54 0.02
778.84 0.05 14.44 -0.01
778.61 0.05 14.78 0.02
778.77 0.09 16.31 0.04
778.65 0.06 17.84 0.00
778.61 0.06 18.22 0.00
778.87 0.05 18.23 0.00
778.64 0.07 19.11 0.01
778.71 0.04 21.32 0.00
778.60 0.06 21.83 0.00
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778.47 0.04 22.77 0.02
778.79 0.04 23.17 0.02
778.59 0.04 23.89 0.01
778.69 0.12 25.49 0.03
778.65 0.06 26.08 -0.01
778.60 0.04 26.72 0.01
778.97 0.11 28.05 -0.01
778.79 0.05 28.81 0.00
778.82 0.01 30.68 0.00
778.83 0.02 30.80 0.00
778.80 0.08 31.31 0.01
779.53 0.01 33.13 0.01
778.91 0.03 33.65 0.01
779.12 0.02 35.37 0.00
779.10 0.36 35.90 0.06
778.89 0.03 36.74 0.00
779.77 0.04 38.08 -0.01
778.97 0.04 38.58 0.01
778.98 0.01 40.02 0.01
778.94 0.07 40.67 -0.02
778.93 0.08 41.32 0.01
779.31 0.06 43.10 0.00
779.07 0.04 43.52 -0.01
779.07 0.06 44.74 0.03
779.26 0.09 45.76 -0.02
778.99 0.01 46.29 0.01
780.15 0.04 48.02 -0.01
779.26 0.04 48.43 0.02
779.22 0.03 49.54 -0.01
779.08 0.06 50.40 -0.01
779.68 0.06 50.95 -0.04
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780.41 0.06 52.94 0.04
779.37 0.08 53.49 -0.01
779.24 0.03 54.42 0.01
779.17 0.08 55.76 0.01
779.55 0.35 55.85 -0.10
779.91 0.02 57.89 0.02
779.32 0.04 58.31 0.03
779.32 0.03 59.26 0.01
779.26 0.02 60.32 0.00
779.31 0.30 60.48 -0.01
779.39 0.00 62.51 0.01
779.43 0.02 62.94 0.02
779.42 0.05 64.04 0.01
779.41 0.03 65.65 0.01
779.50 0.02 66.06 0.01
779.46 0.21 68.35 -0.08
779.52 0.70 68.61 0.01
779.64 0.08 68.98 0.00
779.45 0.09 70.75 0.01
779.34 0.06 70.88 0.04
779.54 0.53 72.82 -0.01
779.44 0.11 72.95 -0.01
779.25 0.04 73.92 -0.01
779.27 0.48 75.47 0.08
779.17 0.13 76.36 0.03
779.46 0.16 77.86 -0.01
779.37 0.23 78.35 0.02
779.27 0.03 78.88 -0.02
779.57 0.58 80.32 0.06
779.35 0.09 80.46 -0.01
779.53 0.33 82.86 -0.08
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Appendix G SURVEY SCREEN SHOTS OF ABUTMENT
B AT US-131 SITE
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G 1 SHADED BASELINE PERSPECTIVE OF TRENCH AT ABUTMENT B OF US-131
SITE
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G 2 SHADED PERSPECTIVE OF AREA THAT PILE 54 WAS DRIVEN AT ABUTMENT
B OF US-131 SITE

G 3 SHADED PERSPECTIVE OF AREA THAT PILE 37 WAS DRIVEN AT ABUTMENT
B OF US-131 SITE
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G 4 TOP SCREEN CAPTURE AT ABUTMENT B OF US-131 SITE

G 5 LOCATION OF PILE 54 AFTER END OF DRIVING AT ABUTMENT B OF US-131
SITE
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Appendix H SILICA SAND SOIL PARAMETERS AND
DIRECT SHEAR TEST REPORTS
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H 1 FOUNDRY SILICA SAND DATA SHEET SUPPLIED BY U.S. SILICA

Product Data

TYPICAL VALUES
{% RETAINED ON SIEVE)
&0
E-50 .
&
2 a0
WHOLE GRAIN SILICA o
PLANT: OTTAWA, ILLINOIS 10
0
20 an 40 50 70 100 140 140 140
LS. SIEVE AMALYSIS
TYPICAL VALUES
% BRETAINED % PASSING
MESH MILLIMETERS INDIVIDUAL CUMULATIVE CUMULATVE
20 0.850 [i] i} 100
20 0.800 0 1] 100
40 0425 2 2 a8
50 0.300 ar a9 &1
70 0212 44 83 17
100 0150 " a7 3
140 0.108 a 100 i}
200 0078 1] 100 0
270 0.053 [i]
TYPICAL PHYSICAL PROPERTIES TYPICAL CHEMICAL ANALYSIS, 9%
AFSM Acid Demand (@pH 7) <1.0 £i0, (Silicon Dioxide) 998
AFS™M Grain Fineness 51 Fe, O, (Iron Cride) 0.03
Grain Shapa Round AL, (Aluminum Onide) 0.08
Hardness (Mohs) 7 Tio, (Titanium Dioxide) 0.0
Melting Point (Degrees F) 3100 Ca0 (Caleium Oxida) 0.02
Mineral Quartz MgO (Magnesium Oxida) <0001
Moisture Content (%) <0.05 Na,O (Sodium Oxide) <0.01
pH 7 K0 (Potassium Cride) <001
Specific Gravity 2.65 LOI {Loss On Ignition) 0.1
{1} American Foundy Sodety October 22 2013
U5, Silica Company DISCLAIMER: The Information sat forth Inthis Product Data Sheet represents typlcal properties of the product
8490 Progress Drive, Suite 200 descnbed; the Information and the typical values are not specifications. LS. Siica Compary makes no
Frederick, MO 21701 represantation orwarranty conceming the Products, expressed or Implied, by this Product Data Sheat
(301) 882-0600 (phone) WARNING: The product contains crystalline slica — quartz, which can cause slicosis (an oocupational lung
(B00) 243-7500 (tol-free) disease) and lung cancer. For detalled Informatlon on the potential health effect of crystalline silica - quarz, see
ussilica.com the LS. Sllica Company Materal Safety Data Sheat




H 2 DIRECT SHEAR STRESS REPORT — LOOSE SPECIMEN, on = 5.08 psi

Direct Shear Test Report
842004 _version L0 Geotechnical Engineering Laboratory
General Test Info and Sample Preparation
Device: square box Relative Density (3): #DIV/0!
Specimen |D: Void Ratio: 0.595
Test 1D: Height {in): 1675
Date of Test: 1/23/2015 Specimen Dimension (in): 4.0
Test Performed: Monotenic Shear Weight (gr): 72545
Test Material: Silica sand Density (pcf): 103.69
Muoisture Content {%a): 0%
Sample Preparation: prepared loose Saturated (Y/M): N
Prepared by: Athena
Checked by:
Consolidation Stage Shear Stage
Vertical 5tress (psf): 731.52 Type of Test: Constant Load
Time to Compression (min): 5.4 Stress or Displacement Controlled: Displacement
Relative Density (%): #DIV/0! Shear Rate (in/min): 001
Void Ratio: 0.553 Peak Shear Strength (psf): 4109
Height {in}: 1675 Mormal stress at peak t (psf):
Dimension {in}: 4.0 Comments
Weight (gr): 72945
Density [pcf): 106.47
0 o
s E oot
£ 4 § o002 'l_ /f" -_\1
= § 0003 l'
i 2 oo |\
1 Fednww;
2 N 5 o X/
£ o007
’ o 2 4 [ a0
rine o e
0 450
05 :: L ~
Y = 300 /
E L5 é 250 ‘,f"‘Ir
b E 200
2 : \ T 130
25 — % 100
s 50
0.1 1 10 2
Log Time (min) ’ E"Ji-i-orimrltoélz Displaoz-srent [infm o
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H 3 DIRECT SHEAR STRESS REPORT — DENSE SPECIMEN, on = 5.08 psi

/32004 _Version 1.0

Direct Shear Test Report
Geotechnical Engineering Laboratory

General Test Info and Sample Preparation

Device: square box Relative Density (3): #DIV/0!
Specimen |D: Void Ratio: 0.458
Test 1D: Height {in): 1675
Date of Test: 1/23/2015 Specimen Dimension (in): 4.0
Test Performed: Monotenic Shear Weight (gr): 79812
Test Material: Silica sand Density (pcf): 11345
Muoisture Content {%a): 0%
Sample Preparation: prepared dense Saturated (Y/M): N
Prepared by: Athena
Checked by:
Consolidation Stage Shear Stage
Vertical 5tress (psf): 731.52 Type of Test: Constant Load
Time to Compression (min): 5.4 Stress or Displacement Controlled: Displacement
Relative Density (%): #DIV/0! Shear Rate (in/min): 001
Void Ratio: 0.434 Peak Shear Strength (psf): 595.4
Height {in}: 1675 Mormal stress at peak t (psf):
Dimension {in}: 4.0 Comments
Weight (gr): 798.12
Density [pcf): 115.33
0 0045
02 = -004
0.a = 0n3s
Zos E o0 //
£ s E 0025 7
- | = o 7
EL l £ op1s f-‘
2t | 7 001
1a '\ € 0005 4
16 0 L
o o 2 Fl 6 o008
. 0 01 0.2 0.3 0.4 05
Time min} Horizontal Displacement (in)
a T
02 &00
04
— “l-\. —
£ 06 = '{
-E 08 2 400
gy - -
g 12 \ @
14 ; 200
16 100
18
o * o ° 0 01 02 03 04 [
Log Time (min) " Horizontal Displacement [in) - )
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H 4 DIRECT SHEAR STRESS REPORT — LOOSE SPECIMEN, on = 10.15 psi

Direct Shear Test Report
842004 _version L0 Geotechnical Engineering Laboratory
General Test Info and Sample Preparation
Device: square box Relative Density (3): #DIV/0!
Specimen |D: Void Ratio: 0.580
Test 1D: Height {in): 1675
Date of Test: 1/23/2015 Specimen Dimension (in): 4.0
Test Performed: Monotenic Shear Weight (gr): 73143
Test Material: Silica sand Density (pcf): 10397
Muoisture Content {%a): 0%
Sample Preparation: prepared loose Saturated (Y/M): N
Prepared by: Athena
Checked by:
Consolidation Stage Shear Stage
Vertical 5tress (psf): 14616 Type of Test: Constant Load
Time to Compression (min): 5.3 Stress or Displacement Controlled: Displacement
Relative Density (%): #DIV/0! Shear Rate (in/min): 001
Void Ratio: 0.536 Peak Shear Strength (psf): 7977
Height {in}: 1675 Mormal stress at peak t (psf):
Dimension {in}: 4.0 Comments
Weight (gr): 731.43
Density [pcf): 107.64
0 0
0.5 = 0001
4 = 000z 1
£, E oons (| B
o, l g ooos | 7
L] | 2 0.005
® 25 \ ,/
= \ 0.006
< 3 B A Wi
1\ B 0.007 —7
s £ o008
* o 2 Fl 6 o008
. 0 01 0.2 0.3 0.4 05
Time min} Horizontal Displacement (in)
a oS00
05 B0
) 700 /’f— "‘-——..h
% 15 % 600 7
Iz S s
= LY E 400 f
25 -] ..l'
2\ 2 300
35 S ; 00
100
a
o * o ° 0 01 02 03 04 [
Log Time (min) " Horizontal Displacement [in) - )
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H 5 DIRECT SHEAR STRESS REPORT — DENSE SPECIMEN, oN = 10.15 psi

/32004 _Version 1.0

Direct Shear Test Report
Geotechnical Engineering Laboratory

General Test Info and Sample Preparation

Device: square box Relative Density (3): #DIV/0!
Specimen |D: Void Ratio: 0.474
Test 1D: Height {in): 1675
Date of Test: 1/26/2015 Specimen Dimension (in): 4.0
Test Performed: Monotenic Shear Weight (gr): 78542
Test Material: Silica sand Density (pcf): 112.22
Muoisture Content {%a): 0%
Sample Preparation: prepared dense Saturated (Y/M): N
Prepared by: Athena
Checked by:
Consolidation Stage Shear Stage
Vertical 5tress (psf): 14616 Type of Test: Constant Load
Time to Compression (min): 5.2 Stress or Displacement Controlled: Displacement
Relative Density (%): #DIV/0! Shear Rate (in/min): 001
Void Ratio: 0.445 Peak Shear Strength (psf): 1213.0
Height {in}: 1675 Mormal stress at peak t (psf):
Dimension {in}: 4.0 Comments
Weight (gr): 789.42
Density [pcf): 114.46
0 0.04
= 0035
0.5 < 00 —
- = re
£ oo
s 1 g /
4 £ oo 7
215 g.‘ -0.015 7
E k 3 oo
2 £ -0.005
4
= o 2 Fl 6 o008
. 0 01 0.2 0.3 0.4 05
Time min} Horizontal Displacement (in)
17 1400
173 1200 —
z \ 1000 S
£ 18 = { )
-E 185 \ S 800 T
=] -
i \ E so0 |
g 19 &
\ 200
195 s %
200
2
o * o ° 0 01 02 03 04 [
Log Time (min) " Horizontal Displacement [in) - )
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H 6 DIRECT SHEAR STRESS REPORT — LOOSE SPECIMEN, on = 15.23 psi

Direct Shear Test Report
842004 _version L0 Geotechnical Engineering Laboratory
General Test Info and Sample Preparation
Device: square box Relative Density (3): #DIV/0!
Specimen |D: Void Ratio: 0.580
Test 1D: Height {in): 1675
Date of Test: 1/23/2015 Specimen Dimension (in): 4.0
Test Performed: Monotenic Shear Weight (gr): 7318
Test Material: Silica sand Density (pcf): 104.02
Muoisture Content {%a): 0%
Sample Preparation: prepared loose Saturated (Y/M): N
Prepared by: Athena
Checked by:
Consolidation Stage Shear Stage
Vertical 5tress (psf): 2193.12 Type of Test: Constant Load
Time to Compression (min): 5.2 Stress or Displacement Controlled: Displacement
Relative Density (%): #DIV/0! Shear Rate (in/min): 001
Void Ratio: 0.522 Peak Shear Strength (psf): 1276.0
Height {in}: 1675 Mormal stress at peak t (psf):
Dimension {in}: 4.0 Comments
Weight (gr): 7318
Density [pcf): 108.65
0 0
0.5 £ 0.001
1 S
g1s E‘ 0,002 ]1.
0003
2.0 01 5 oos L\ \
a5 ] g \ /
-} a5 1 & 0.005 \
=7 II.l ..g 0.006
a5 £ o007
’ o 2 Fl 6 o008
. 0 01 0.2 0.3 0.4 05
Time min} Horizontal Displacement (in)
0 1400
05 |
N 1200 ,ff
E 1.5 = 1000
5 2 £ poo /
£ 25 % {
Z 3 E s00
E 3.5 AN pid
a AN § o0
N— H
a5 200
5
o * o ° 0 01 02 03 04 [
Log Time (min) " Horizontal Displacement [in) - )
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H 7 DIRECT SHEAR STRESS REPORT — DENSE SPECIMEN, on = 15.23 psi

Direct Shear Test Report
842004 _version L0 Geotechnical Engineering Laboratory
General Test Info and Sample Preparation
Device: square box Relative Density (3): #DIV/0!
Specimen |D: Void Ratio: 0.580
Test 1D: Height {in): 1675
Date of Test: 1/23/2015 Specimen Dimension (in): 4.0
Test Performed: Monotenic Shear Weight (gr): 73143
Test Material: Silica sand Density (pcf): 10397
Muoisture Content {%a): 0%
Sample Preparation: prepared dense Saturated (Y/M): N
Prepared by: Athena
Checked by:
Consolidation Stage Shear Stage
Vertical 5tress (psf): 2193.12 Type of Test: Constant Load
Time to Compression (min): 5.3 Stress or Displacement Controlled: Displacement
Relative Density (%): #DIV/0! Shear Rate (in/min): 001
Void Ratio: 0.551 Peak Shear Strength (psf): 1690.2
Height {in}: 1675 Mormal stress at peak t (psf):
Dimension {in}: 4.0 Comments
Weight (gr): 731.43
Density [pcf): 106.61
0 0035
s z oo —
£ 4 § 0025 ) //
= l E 002 /
215 l[ E -0.015 /
.} 2 a8 -0 P4
= . ‘\ .-g -0.005 ‘/‘
£ o
’ o 2 4 [ a0
rine o ey
1] 100 —
e,
05 ii: / ‘H“"-.___‘__
Y = 1200 /
-E 15 é 1000 f
= ]
2 : \\ g 800
25 % 400
s 200
0.1 1 10 2
Log Time (min) ’ E"Ji-i-orimrltoélz Displaoz-srent [infm o
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Appendix | S-BEAM PROPERTIES
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| 1 S BEAM DIMENSIONS - ENGLISH UNITS (FROM ALRO STEEL)

—B—|
AMERICAN STANDARD | BEAM T
ASTM A-992/A572-50 (Grade 50)
TENSILE STRENGTH: 65,000 PSI Min C A
YIELD POINT: 65,000 PSI Max I
A Weight o B
Depth (per ft.) Thickness of Web Width of Flange
3" 5.7 170 2.330
7.5 .349 2.509
4" 7.7" 193 2.663
9.5 326 2.796
5" 10.0 214 3.004
6" 12.5 232 3.332
17.25 465 3.565
8" 184 271 4.001
23.0 441 4.171
10" 25.4 311 4.661
35.0 594 4.944
12" 31.8 .350 5.000
35.0 428 5.078
40.8 462 5.252
50.0 687 5477
15" 42.9 411 5.501
50.0 550 5.640
18" 54.7 461 6.001
70.0 711 6.251
20" 66.0 505 6.255
75.0 635 6.385
86.0 660 7.060
96.0 .800 7.200
24" 80.0 .500 7.000
90.0 625 7.125
100.0 745 7.245
106.0 620 7.870
121.0 800 8.050

*Also available in 1045 HR
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