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1.0

2.0

3.0

Scope of Work

This project consists of replacing the existing bridge carrying U.S. 52 over Elkhorn
Creek. The site is located immediately Southeast of Brookville in Western Ogle
County (see Site Location Map in Appendix A).

The existing structure is a 3-span bridge (SN: 071-0070) that is 124’-5” back to
back abutments. It consists of stub abutments with two rows of metal shell piles (the
front row is battered) and pile bent piers with HP 10X42 steel piles driven to rock.

The existing structure will be replaced by a proposed 3-span bridge with a total
back to back length of 225, utilizing integral abutments. All substructures will be
supported by H-piles driven to rock.

The proposed structure (SN: 071-0098) will be designed with the 2014 AASHTO
LRFD Bridge Design Specifications, 7" Edition with 2015 and 2016 Interims.
Preliminary factored loadings are as follows:

gstki)mated Facl_toredd W. Abut Pier 1 Pier 2 E. Abut
Gpgy e Hoacs 847 1540 1644 847

Subsurface Data

Two borings were drilled in January and February of 2012 for subsurface
exploration. Boring B-1, drilled near the West Abutment, is only 44 feet deep and
does not reach rock. Boring B-2, drilled near the East Abutment, is 52 feet deep
and shows a bedrock elevation of 711.80. Note that only one of the 2012 borings
extends into rock. These borings shall be referenced as Boring B-1(2012) and
Boring B-2(2012). To better ascertain the top of rock across the site, we have also
employed the use of the two older borings that were drilled in November of 1979 for
the existing bridge. Both borings extend into rock. These borings shall be
referenced as Boring B-1(1979) and Boring B-2(1979).

Please see Appendix C for the Subsurface Data Plot and Appendix D for the
borings. In addition, existing pile driving records are included in Appendix E.

Geotechnical Evaluation and Recommendation

3.1 Settlement
Approximately 2 feet of new fill will be required at the proposed West
Abutment and 1.5 feet at the proposed East Abutment. The resulting
settlement will be less than 0.4 inches in both abutments; therefore, no
downdrag forces are anticipated at the abutments. See Appendix G for
results.



3.2 Slope Stability Analysis

Based on our analysis, the slope stability is satisfactory. See Appendix G for

results.
3.3 Scour
The raw scour depths from the 2016 Hydraulic Report are in the table below:
Contraction Scour (ft) Pier Scour (ft) Total (ft)
Q100 13 5 18
Q200 15 5 20

Based on the abutments being protected with riprap in accordance with the ABD
memo 14.2 and the raw scour depths being adjusted at the piers based on boring
data, The Design Scour Elevations Table is as follows:

Event/Limit Design Scour Elevations (ft. Item
State W. Abut Pier 1 Pier 2 E. Abut 113
Q100 758.65 734.80 728.40 759.05
Q200 758.65 732.80 726.40 759.05 5

Design 758.65 734.80 728.40 759.05
Check 758.65 732.80 726.40 759.05

3.4 Seismic Considerations
The LRFD seismic data for the structure is as follows:

Seismic Performance Zone (SPZ) = 1
Design Spectral Acceleration at 1.0 sec. (SD1) = 0.057g
Design Spectral Acceleration at 0.2 sec. (SDS) = 0.097g
Soil Site Class =C

The above data is based on latitude= 42.047754, and longitude =-89.678776.
Because the site is located in SPZ 1, no liquefaction analysis is required.
Foundation Recommendations

Abutments:

H-piles driven to their maximum nominal bearing in rock are recommended as the
foundation choice for the abutments. Integral Abutments are feasible for this project
and are the preferred option. As per the ABD memo 12.3, feasible H-pile types for
the abutment are HP10X42 and larger. Please see Pile Design Tables on page 4
for Abutment piles.

Metal shell piles were not considered as a foundation type for the abutments due to
the presence of rock relatively close to the surface.



Piers:

H-piles driven to their maximum nominal bearing in rock are recommended as the
foundation choice for the piers; scour has been taken into consideration for their
design. Please see Pile Design Tables on page 5 for Pier piles.

Metal shell piles were not considered as a foundation type for the piers due to the
presence of rock relatively close to the surface.

Drilled shafts are a feasible foundation option at the piers, however, more rock
cores will be required in order to provide any drilled shaft foundation design
recommendations.



Pile Design Tables for Abutments

West Abutment (B-1 (2012) data)
Pile cutoff elevation 760.65

Nominal Factored Estimated

Required | Resistance Pile
Pile type Bearing Available Length

(kips) (kips) (ft)
HP 12 X 53 419 230 52
HP 12 X 74 589 324 53
HP 12 X 84 664 365 53
HP 14 X 73 578 318 53
HP 14 X 89 705 388 53
HP 14 X 102 810 445 53
HP 14 X 117 929 511 54

East Abutment (B-2 (2012) data)
Pile cutoff elevation 761.05

Nominal Factored Estimated

Required | Resistance Pile
Pile type Bearing Available Length

(kips) (kips) (ft)
HP 12 X 53 419 230 51
HP 12 X 74 589 324 52
HP 12 X 84 664 365 53
HP 14 X 73 578 318 53
HP 14 X 89 705 388 53
HP 14 X 102 810 445 53
HP 14 X 117 929 511 54




Pile Design Tables for Piers

Pier 1 (B-2 (1979) data)
Pile cutoff elevation 761.68

Nominal Factored Estimated

Required | Resistance Pile
Pile type Bearing Available Length

(kips) (kips) (ft)
HP 12 X 53 419 200 48
HP 12 X 74 589 293 49
HP 12 X 84 664 334 49
HP 14 X 73 578 282 50
HP 14 X 89 705 352 50
HP 14 X 102 810 409 50
HP 14 X 117 929 474 51

Pier 2 (B-1 (1979) data)
Pile cutoff elevation 761.84

Nominal Factored Estimated

Required | Resistance Pile
Pile type Bearing Available Length

(kips) (kips) (f)
HP 12 X 53 419 202 58
HP 12 X 74 589 296 59
HP 12 X 84 664 336 60
HP 14 X 73 578 285 60
HP 14 X 89 705 355 60
HP 14 X 102 810 413 60
HP 14 X 117 929 477 61




5.0

6.0

Pile Shoes:
Pile shoes are recommended for all piles since they are to be driven into hard rock.

Test Piles:
We recommend one test pile at each one of the four elements of the structure.

Lateral Load Analysis

No formal lateral load analyses were required. Based on the structure being integral
with fixed piers, along with what appears to be sufficient pier pile embedment
remaining upon a scour event occurring (thereby providing fixity) and the structure
being located in SPZ 1, lateral loading should not be a concern.

Construction Considerations

5.1 Cofferdam and Sealcoat
A Cofferdam with Sealcoat will be required at Pier 2. Therefore, a Cofferdam
Type 2 with Sealcoat needs to be indicated on the plans. Pier 1 will not
require a Cofferdam.

5.2 Temporary Soil Retention
The TSL is showing that the traffic will be detoured; therefore no soil
retention will be needed for Stage Construction.

Appendixes

Appendix A: Location Map

Appendix B: Preliminary Type, Size, and Location

Appendix C: Subsurface Data Plot

Appendix D: Boring Logs

Appendix E: Existing Pile Driving Records (1983)

Appendix F: Existing General Plan and Elevation

Appendix G: Spreadsheets (Settlement, Seismic Site Class Determination, and
Estimating Pile Length) and Computer Outputs (SLIDE Slope Stability)



Appendix A

Location map
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Appendix B

Preliminary Type, Size, and Location
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Appendix C

Subsurface Data Plot
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Appendix D

Boring logs
(Including 2012 Borings and Existing 1979 Borings)



Oivision of Highways
filnels Degariment of Transportation

illinois Department
/ of Transportation

SOIL BORING LOG

071-00670 P92-028-12 Bridge, US 52, 5m. 8. of

Page

Date

1 of

2

2017112

ROUTE Uss2 DESCRIPTION i 64 over Elkhorn Creek LOGGED BY _W. Garza
SECTION LOCATION _Brockville Twp. - 27NW, SEC. L TWP, 24N, RNG. 7E
COUNTY QOgie DRILLING METHOD Hollow Stem Auger HAMMER TYPE CME-45 Autematic
STRUCT. NO. 071-0070 Bt B | U | M }syrace Water Elev, ft bl B UM
Station E L c o Stream Bed Elev. it E L c 0
P O S | P o] 5 |
BORING NO. B-1 T W S 1 Groundwater Elev.: T w S
Station 970438 Hi S | Qul T Il Eirst Encounter 7394 ¥ [H; S | Qu | T
Offset 50001 LECL Upon Compietion Wash _ ft
Ground Surface Elev. 753.9 g (008" (tsH| (%) § After Hrs, i {6y | (/67) | (tsf) | (%}
SOFT brown SILTY CLAY LOAM DEN$E tan SANDY GRAVEL 22
— 0.4 | 371 || fcontinued) 72200 16
T =
751.90
STIFF brown SILTY CLAY LOAM 4 MEDIUM/DENSE fan clean 1C
14 1171 29 medium coarse SAND with 1 15
P g medium GRAVEL 730.40 15
MEDIUM dark gray SILTY CLAY sl 2 MEDIUM tan clean medium 25 10
LOAM 2 105! s0 |coarse SAND T
747.90 118 10
_ 727.40
VERY SOFT gray SILTY LOAM 1 VERY STIFF gray SILTY CLAY 42
1t ez 43 I R A S
745.40 2 1B 725.40 6 | B
VERY SOFT gray SiLTY LOAM gl O STIFF gray SILTY CLAY a0 2
with SAND fens 0 02| 4t T 2 18| 24
128 722,90 5 | B
742.40 |
LOOSE tan SAND 0 VERY STIFF gray SILTY CLAY 3
o2 15 lz214 28
740.40 § 6 | B
719.90
¥
AEDIUM/DENSE {an SANDY 15| 14 MEDIUM tan fine SAND 3sl 1
GRAVEL 115 2
737.90 15 717.90 12 B
Wash £} Wash 9
MEDIUM tan SANDY GRAVEL 1 13 DENSE tan clean medium coarsa ™ 48
1 15 SAND with fine SAND lens P AT
73540 715.40 i
DENSE 1an SANDY GRAVEL o 13 w20 1T

The Unconfined Compressive Strength {UCS

) Faflure Maode is indicated by {8.Bulge, 5-Shear, P-Penetrometer)

The SPT (N value) Is the sum of the last two blow values in each sampling zone (AASHTO T2086)

BBS, from 137 {Rev. 8-39)




Hlinois Department
of Transportation

Divizion of Highways
liinols. Ceparimeant of Tranzporaifon

SOIL BORING LOG

071-0070 P92-028-12 Bridge, US 52, 5m. S. of

ROUTE Us 52 DESCRIPTION it 64 ever Eikhorn Creek LOGGED BY ‘W Garza
SECTION LCCATION _Brookville Twp, - 27NW, SEC. L TWP, 24N, RNG. 7E
COUNTY Qale DRILLING METHOD Holiow Stem Auger HAMMER TYPE CME-45 Automatic
STRUCT. NO. 071-0670 D1 B | U | M | surface Water Elev. ft

Station E] L cio Stream Bed Elev. it

P o} 8 1

BORING NO. B-1 T W S |l Groundwater Elev.:

Station 973+38 Hi S [Qu | T First Encounter 7394 #Y

Offset S0.00ft LiCL Upen Complation Wash _ ft

Ground Surface Elev, 753.9 it ([ (18"} 1 (tsf) | (%) i| After Hrs. it
Wash 1 00/7
VERY DENSE white fine SAND 712.90 ™
{continued} ’
Wash 100/3"
VERY DENSE white fine SAND 1

709 60

Eng of Goring i

AN NN YRR R AN Y

lade

-84

The Unconfined Compressive Strength (UCS) Faiture Mode is indicated by (B-Bulge, S-8hear, P-Penctrometer}
Fhe SPT (N vatue) is the sum of the last two hlow values in each sampling zone (AASHTC T2086)
8885, from 137 {Rev. 8-39)



) lllinois Department Page 1 of 2

' of Transportation SOIL BORING LOG

FIEI{:\I:II;HI‘J::::?E:::F:I Teankporistian Date ———31-51-12—--*
071-0070 P92-029-12 Bridge, US 52, .5 m. 5. of
ROUTE Us 52 DESCRIPTION IL 64 over Elkhomn Creek LOGGED BY W.Garza
SECTION LOCATION _Brookville Twp, - 27NW, SEC. . TWP. 24N, RNG. 7E
COUNTY Qale DRILLING METROD Hollow Stem Auger HAMMER TYPE CME-45 Aulomalic
STRUCT. NO. 071-0070 D1 B | U | M §sydace Water Elev. ft bie | U™
Station E L c 0 Stream Bed Elav. it E L c o
Pl O | S i Pl OIS !
BORING NO. B-2 T, W 5 || Groundwater Elav.: T W 3
Station 972457 Hi § | Qu | T I FistEncounter 7423 mRY(H| S jQu| T
Offset 6.00f Rt Ol Upon Completion Wash_#ft
Ground Surface Elev, __764.81 _ # | {f)| (6%} (tsN) | %) § Anter Hrs. # (M) (8™} | (ts} | (%)
STIFF gray LOAM L OOSE gray moist fine SAND ]2
T 11| 43 2
_ P 4
| 742.81
782.31 ¥
MEDIUM gray SILTY CLAY 3 MEDIUM gray SILTY LOAM with - 1
LOAM 3 0.8 | 18 || SAND fens 2 081 29
7081 | 4 | P s
] 740,31 _|
5 R 25 -
STIFF gray SANDY LOAM 1 MEDIUM tan SANDY GRAVEL 8
T3 10 22 14
758.31 4 | P 8
U 737 81
STIFF gray SILTY LCAM 2 DENBSE tan weathared 13
3 1431 30 [ LIMESTONE 18
755.81 4 18 735.81 20
ol 30]
STIFF gray SILTY LOAM 2 MEDIUM tan weathered 17
o4 1.2 | 28 HLIMESTONE 14
753.31 5 1.8 733.31 4
STIFF gray SILTY CLAY LOAM 2 DENSE {an weathered 16
1 2 |11 LIMESTONE 20
75081 | 4 | P 720 81 19
5] 5]
MEDIUM gray SILTY LOAM wilh 2 DENSE tan weathgraed 20
ORGANICS 1 3 |04 27 [LIMESTONE 20
748.31 3 | 8 22
I 727.81
MEDIUM gray SILTY LOAM with 2 VERY STIFF gray CLAY LOAM 4
SAND fens 1107 35 TItL 5 {291 18
12| 8B Tia | B
74531 | 72531 |
it 40

The Unconfined Compressive Strength (UCS) Fallure Mode is indicated by {B-Bulge, 5-Shear, P-Penstrometer)
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T208)
BBS, from 137 (Rev. 8-39)



lllinois Department Pags 2 of 2

of Transportation SOIL BORING LOG

g;;t;:g:;i{:(ﬁ;‘tr;r Transporiation Date __ 35/12
071-0070 P92-029-12 Hridge, US 52, 5m. S. of
ROUTE us &2 DESCRIPTION IL 64 over Elkhorn Creek LOGGED BY W _Garza
SECTION LOCATION _Brogkvilie Twp. - 2INW_SEC. . TWP. 24N. RNG. 7E
COUNTY Ogle DRILLING METHOD Hollow Slem Auger HAMMER TYPE _ CME-45 Aulomalic
STRUCT. NO. 071-C070 Do B U M| syrface Water Elov. it
Station E L c o Stream Bed Elav. ft
P Q 8 I
BORING NO. 8-2 Tow 5 |l Groundwater Elev.:
Station 872+57 HI S jQu| 7 Firsf Encounter 7423 7 ¥
Cffset 5.00ft Rt CL | Upon Compiletion Wash ft
Ground Surface Ejey. 764.81 fr | ()1 (6™} {tsT} | (%) After Hrs., ft
MEDIUM ian fine SAND B g
10
7233 4
Wash 11
DENSE tan fine SAND 1 15
720,81 17
5
DENSE ian fine SAND 10
] 14
718.341 34
VERY DENSE tan fine SAND 106/9°
71581 |
50
VWash 10073
VERY DEMSE off-whits fine T
SAND —
713.31
VERY DENSE white fine SAND 74,4, 100/
Borehole conilinued with rock
cering. i
"

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by {8-Bulge, $-Shear, P-Penelrometer)

The SPT {M value) is the sum of the 1ast twe blow values in each sampling zone (AASHTO T206)
B8S, from 137 (Rev. 8-89)



ltlinois Department Pago 1 of 1

of Transportation ROCK CORE LOG

PUI{;EIISE{‘):;:&?'::;:Y; Transportation Date --—3£-5£'-2—--
071-0070 P92-029-12 Bridge, US 52, 5m. 5. of
ROUTE US 52 DESCRIPTION IL 84 over Elkhorn Creek LOGGED BY _W. Garza
3ECTION LOCATION Brookville Twp, - 27NW, SEC. | TWP. 24N, RNG. 7E
COUNTY Ogie CORING METHOD R CORE| &
E R T
C . T R
STRUCT. NO, 0710070 CORING BARREL TYPE & SIZE ple o a | £
Station
CoreDiameter __ 2  in g g \é 5 FS 2
BORING NQ. B.2 Top of Rock Eley. . 71731 &t Tl E R T
Statlon 075+57 Begin Core Elev. ___ 71181  ft W v Y
Qffsetf 8.00ft Rt CL
Ground Surface Elev. 78481 # (F] (¥ | (%) 1 (%) {(min/it)] (tsf)
Sandstone: tan-white, fine {o medium grained, crumbly and soft, mostly washed out, 711.81 1 40 0 1.8
no testable segments retrieved. I
s8]
706,81 N :
Sandsione: as abova. - 30 Q 1.4
50)
701,81 B

End of Boring

Color pictures of the cores
Cores will be stored for examination until

The "Strength” column represents the unjaxial compressive strength of the core sample (ASTM D-2938)
BBS3, form 138 (Rev. B-89)




SRS ® k3

Peor Che Wh, SETy, Pw¥y Bridge Foundation
AT- AT E Boring Log
SR T Sh.1 of 2 Sh,
’ o PﬁOJECT pP-92-061-78 BAIDGE Eilkhorn Cresk Date fz - éf-;} - :7? L
 RoUTE _FAS 2079 (U.S.52) 071-0032 Bored by __ Crofton & Wildman
SEC. 16-BR STA. 971550 (iue, 4o SE) Checked By _R. Wildman
COUNTY __0Ogle - Surface Water EL.
o .
: 5] w ] w
L B-1 e s |3 Groundwater £l at wash = v | =
Bo_r;r_\g No‘g‘“ﬁ‘;gT“"‘" S £l == Completion ) g1z 4=
Station AT o o | 2 & i 2
Offset 451, 58] @] After 120 Hours 254.0 L
_ Ground_ Surface 5“575 7, ?1}561 .2 O
i i - 1 E o
Mediwm Silty Clay Loam S— 0.5 £5 | Medium Sand & Gravel with B
] a Silt Layer |15 155 18
i — =23
Stiff, Silty Clay Loam  —— P ]
Black B 6 2.0 9 |Dense Sand § Gravel 141
Soft Black Loam ] ]
- P —_—
3 .5 1 32 | Medium Sand § Gravel R
' ' -30]
. P _ ]
ne As Ab 1 513 — 35
Same As Above -10 > 137 Dense Sand Gray Fine
] Stiff Clay Gray with Sand  — |13 |1.0|22
2 & Gravel Lense ' 45
Soft, Blue-Grey Silt ! 5 1.0 128 T
Dirty Sand § Gravel 1 Loose Sand Yellow Fine T ls
Medium Sand § Gravel 35 Same As Above mG
] =40
Same As Above i Very Dense Sand & Gravel —15%
-20] Coarse Sand § 17 Gravel ™
o , e Dense Sand § Gravel, Yellow ~—.45 1
Soft Gray $ilt ——1 8 |8 128 \Foarae Sand B
A%

M-Standard Penetration Test-
Blows par foot to drive 27

0.0, Split Spoon Sampler 12" with
140 No. hammer falling 307

ED 137 (Hov, 4-78) X

W5 &

Type failure:

B - Bulge Failure

S - Shear Failure

E - Estimated Value
P . Penatrometer

Qu-Unconfined Compressive
Strangth - /st

w - Watar Content - percentage
of oven dry waight-%.




Ligle County

Boring B-¥

Dense Sand § Gravel
Coarse Sand Predominant

Same As Above

Very Dense Limestone with
Gravel

Auger Refusal

36

46

6"peng

A lalilely

AANEEREN

t
B
<)

ImnnnAnnnn




Shl ot 8h

PROJECT P-02-061-78  pmipge Elkhorn Cresk Date .11_15_79
ROUTE __PAS 2079 (U.5.52) 071-0032 Bored By _ R Wildman
EC. 15BR 971+590 R. Wildman
s STA. Checked By
COUNTY Bale : Surface Water El. :
. [~ N H
=4 o bl B i
Boring Mo, __B=2 Sl Ll ez Groundwater EL at Wash -(% LlelE
Station . 970+82 & 5 | g | Completien — 3 Sl 'f
Offset __38'L L d After _ Hours i o
Ground Surface {/"JSB- 49 2.1 O
Medium Silty Clay _ 10 {t.0]23 i ) - -
[ Gam Brown - e E Dense Sand & Gravel
o i L= .
Very Staff, Silty Clay 12225125 ) i e
Tigck - T Very Dense Limestone § kL
. Sand & Gravel
I B ——
Same As Above 13 12.3)24 ) 1
- Dense Limestone - Yellow 777 50
IR JUW < T SR,
. pie: 4
Soft Silty (lay Oray 16 0.5129 -
boff 2llty LIAy MY - Very Stiff Silt, Gray to ~117 2.3
- Brown Motiled e
AT =
Vary Soft Silty Clay - B L . e e
Loam, Gray with gand Lens&g™] 3 [0.2134 SLiff Silty Clay e ) 20
e R s SRS ST TH VAT -1 B ‘
Very Soft 5ilt Gray, et 3 U;:_-énw’;” =38 . ‘
Band Lenses - B o .. Bl _
e S —— R Bt - qVery 5t iff Silty Clay firay = 1202 '
e wn i T
Scf_t sSiit Gray with I 0.4]42 Stiff. Sams As Above o 5
Travel [ R 12 11 of s
T Loose Sand Yellow Coarse i e
S N :{l}
Loose Sand § Gravel -1 8 -
Yol ow-hrown - - Dense Highly Fractured -1 45
N Lipestone wirh Sand Coarse B .
Modium Send § Gravel . o 1
[{moatone wirth Granite - 18 Very Pense Fractured Limestong
Parvicies Also Jwlth Gray Clay Natrix T Lionde bone
B PO ROV R AE
N-Standard Panotration Test- CQu-Unconfined Compressive Typa feilure oo
Blows per foot to drive 27 Strength - tsf B - Bulgo Fadure
.0, Split Spoon Semplar 127 with § - Bhear Failure
140 No. hammar falling 30" w - Watar Contant - parceniane £ - Bstimstod Value
of ovan dry waigght-+ P« Ponetromater
B 137 (Ray. 4.78)
i




YRS 2079
16~-8R
Ogle County
P~g2-061-78
Baring B~2

e t/s.!_..
w (W}

Hlwvadion

Cu 1/t

Very Dense Sand White

Same As Above with
Limestone Gravel

End of Boring

e

L0

6" pene.

0" pepe.

Aty




Appendix E

Existing Pile Driving Records



District - 2

Coritract ' No. 36 446
JOb NO._ C?Z —i0 "‘8-3
Project BR -z-2079 (ioz)

* Ordered Lengih

33

Date’ Driven  $-4-£3 = = -
Hdmmer “Make & Model DELiaG /57

Test Pile Length

No.
Location
Res. Eng. 3. ¢des deppessd
PILE |LENGTH _|LENGTH FINAL PILE | LENGTH | LENGTH | FINAL
NO. | FURNISHED | REMAINING | BEARING NO. |FURNISHED { REMAINING| BEARING
- IN_PLACE IN PLAGE
/ 33 347 356 :
2 eAZ, A%, d L Ao . o L B 1
Fe s S R
3 42.9 ;- Y22x IEERE BN
4 33 2?)2 A/‘f,g 1 Y oy
& 23 2R.& 389 AABEEN IR
b 33 28/ 39:.4” PR UG
7 33 29 384 :.5..":? AR R
7| Ak | 390 | 4.3 RIREIEE IETICE I
i 33 .o 378" ' L
.
TOTAL S 3290 | ead.7




" Disirict:

Confmct No 34,4469

dob “No. ggz 70~ 83

-

'TIPFOJEC? R -2-2079 Croz)

Date

Harmmer Mok & Model f.')e/ma.o
Test Plle Length

Location
Eng. oJ. ales Ferve 7

Res.

Driven,

‘Ordered :Lengih 57

5- 2?—- 6‘3 e

457

No.

C@'@@

® © )/

PILE |LENGTH |LENGTH FINAL PILE | LENGTH | LENGTH | FINAL
NO. |FURNISHED | REMAINING | BEARING NO. |FURNISHED | REMAINING| BEARING
IN_PLACE IN PLACE
/ 51 B, GO
2 5/ 48,5 | &34
3 5/ 477 £7. 8
4 &/ e a G O
5 | 4 48,3 63/
& 5/ 48, ¢ GO O
aat [ ]
f:".’.'.’:' i
Py
A Pooano
'C.r:.'u- ! :3 1
G o
|ToTALS| ¢ Bod 2EP 5

R R




ROUTE ~ FAS 2079

SECTION 16-BR
COUNTY Osle
PROJECT BR-5-2079{(202)

JOB ND _ 0—9_25110-.83

frge i ég:ﬁﬂ
'iFA{J
f!r\ﬁ:} Q

f%lle

K v

POA 158




ncf -2—.

niract Nc 34, 4 4(,

b No'cqz no 83 o

?'Prqecf BR-2 - 2079 (/az)

: Dafe

Drlven -
Hammér - Make.-'.-& Model -
Test Plle Leng’rh

_?"/2 83 . G ;-. ., .' ™

DELM'AG

G

B0 &7

No. T

Locaotion 9720 +82.74
Ji e es Feru e A

Res.

Eng.

© O & 6 ® »
® © O
PILE |LENGTH |LENGTH FINAL PILE | LENGTH | LENGTH | FiNAL |
NO. |FURNISHED | REMAINING | BEARING NO. [FURNISHED | REMAINING| BEARING
- IN_PLACE IN PLACE
/ 33 23.& <3 7
2 33 23.8 e 7
3 33 23. 3 HGET
o 33 R 403 T
5 33 237 &2, 2 7 Tt
@ 33 22,5 413 T S
7 33 2.4 495 T R :
g =33 2.3 S & T AUV R S
' [ToTALS| # 264 Yy




3‘5,4‘;;(;' 'Ordered Length. 5"1.1&!-.
HD 83 bBate Driven 8- zs' 35
e Hammer Meke & Model i (eluroa /5"
F’rcuecf BR-2- 2077 (roz) Test Plie Length .66 L4 - No._ T
Locahion 27/ +69.93 63" LT
Hes. Eng. o W‘?S?Lerv‘-/&é
®© O @ 6 ® 6 /
PILE |LENGTH |LENGTH FINAL PILE | LENGTH | LENGTH | FINAL
NO. |FURNISHED|REMAINING | BEARING NO. |FURNISHED | REMAINING| BEARING
: IN_PLACE IN PLACE
/ 5/ 48,5 48 T
2 54 Adg.45 |, 63 T
3 5 o492 70.3%7
4 57 A 7 g T
5 57 od Rk &3, T
Loovue
- f )
e s RS v
iy P )
P cen
TOTALS| 5 2us” 243.3



Appendix F

Existing General Plan and Elevation
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Appendix G

Spreadsheets and Computer Outputs

(Settlement, Seismic Site Class Determination, Estimating
Pile Length, and SLIDE Slope Stability)



COHESIVE SOIL SETTLEMENT ESTIMATE

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified on 12/9/14

LOCATION AND BORING USED ====z East Abutment B-2 (2012)
TYPE OF SURCHARGE 1 (1=2:1 bridge cone, 2=continuous embank., 3=rectangular surch.)
DEPTH TO WATER TABLE (below top of existing embankment) ==: 7FT
NEW EMBANKMENT:

NEW EMBANKMENT FILL UNIT WEIGHT 120 PCF

NEW EMBANKMENT FILL HEIGHT 15 FT ASSUMPTIONS:

PROPOSED WIDTH AT TOP 32 FT Soil Deposit is Normally Consolidated

PROPOSED WIDTH AT BOTTOM 38 FT (which is @ 2.0:1 slope) Cohesive Layers are Saturated

Soils have a Low Sensitivity
Liquid Limit (LL)=Moist. Content (MC%)

EXISTING EMBANKMENT (IF ANY): Initial Void Ratio (E0)=2.7*(MC%)/100
EXISTING EMBANKMENT UNIT WEIGHT PCF Comp. Index (Cc)=0.009*(LL-10)
EXISTING EMBANKMENT HEIGHT FT Neglecting Granular & Secondary Settlem't
EXISTING WIDTH AT TOP FT
EXISTING WIDTH AT BASE FT (which is a 0.0:1 slope)

LAYER TOTAL UNCONF. COMP. MOIST. EXISTING PRESSURE | INITIAL COMPRESSION Qu LAYER

THICK UNIT WT. STRENGTH (Qu) CONTENT| PRESSURE INCREASE VOID INDEX CORRECTION | SETTLEMENT
(FT) (PCF) (TSF) (%) (KSF) (KSF) RATIO (Cc) FACTOR (IN))
0.7 120 1.00 15 0.041 0.173 0.405 0.045 0.200 0.04
2.0 120 1.10 13 0.203 0.151 0.351 0.027 0.184 0.02
2.5 120 0.80 19 0.473 0.127 0.513 0.081 0.242 0.04
2.5 120 1.00 22 0.773 0.113 0.594 0.108 0.200 0.02
2.5 120 1.30 30 0.952 0.105 0.810 0.180 0.160 0.02
2.5 120 1.20 28 1.096 0.098 0.756 0.162 0.171 0.02
25 120 1.10 28 1.240 0.091 0.756 0.162 0.184 0.02
2.5 120 0.90 27 1.384 0.086 0.729 0.153 0.219 0.02
2.5 120 0.70 85 1.528 0.080 0.945 0.225 0.271 0.02
25 120 0.00 1.672 0.075 1.000 Granular
2.5 120 0.60 29 1.816 0.071 0.783 0.171 0.309 0.01

TOTAL SETTLEMENT UNDER CENTER OF BRIDGE CONE = 0.23 IN.

EMBANKMENT AND SOIL PROFILE

/ PROP. 1.5 FI HIGH EMBANKM' | \
0 WITH 2 0-1 SIDE S1 OPE
~ SETTTEMENT=00Z INCHES
SETTLEMENT=0.02 INCHES

SETTLEMENT=0.04 INCHES

SETTLEMENT=0.02 INCHES

SETTLEMENT=0.02 INCHES
-10

SETTLEMENT=0.02 INCHES

SETTLEMENT=0.02 INCHES
-15

SETTLEMENT=0.02 INCHES

SETTLEMENT=0.02 INCHES
-20

SETTLEMENT=0.01 INCHES
-25

TOTAL SETTLEMENT=0.23 INCHES

-30

3/22/2017 Settlement Estimate East Abutment .xls



COHESIVE SOIL SETTLEMENT ESTIMATE

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT

Modified on 12/9/14

LOCATION AND BORING USED

West Abutment/ B-1 (2012)

TYPE OF SURCHARGE

DEPTH TO WATER TABLE (below top of existing embankment) ==:

NEW EMBANKMENT:

NEW EMBANKMENT FILL UNIT WEIGHT

NEW EMBANKMENT FILL HEIGHT

PROPOSED WIDTH AT TOP

PROPOSED WIDTH AT BOTTOM

EXISTING EMBANKMENT (IF ANY):

1 (1=2:1 bridge cone, 2=continuous embank., 3=rectangular surch.)

19 FT

120 PCF
2 FT
32 FT

40 FT (which is a 2.0:1 slope)

EXISTING EMBANKMENT UNIT WEIGHT

PCF

EXISTING EMBANKMENT HEIGHT

FT

EXISTING WIDTH AT TOP

FT

EXISTING WIDTH AT BASE

ASSUMPTIONS:

Soil Deposit is Normally Consolidated

Cohesive Layers are Saturated

Soils have a Low Sensitivity

Liquid Limit (LL)=Moist. Content (MC%)
Initial Void Ratio (E0)=2.7*(MC%)/100
Comp. Index (Cc)=0.009*(LL-10)
Neglecting Granular & Secondary Settlem't

FT (which is a 0.0:1 slope)

LAYER  TOTAL UNCONF.COMP. MOIST. EXISTING  PRESSURE | INITIAL COMPRESSION Qu LAYER
THICK  UNITWT. STRENGTH (Qu) CONTENT| PRESSURE  INCREASE | VvOID INDEX CORRECTION | SETTLEMENT
(FT) (PCF) (TSF) (%) (KSF) (KSF) RATIO (Cc) FACTOR (IN)
10.9 120 1.00 15 0.654 0.167 0.405 0.045 0.200 0.08
2.0 120 0.40 31 1.428 0.135 0.837 0.189 0.436 0.04
2.5 120 1.70 29 1.698 0.127 0.783 0.171 0.127 0.01
2.5 120 0.50 50 1.998 0.119 1.350 0.360 0.361 0.04
2.5 120 0.20 43 2.289 0.111 1.161 0.297 0.700 0.06
2.5 120 0.20 a1 2.433 0.104 1.107 0.279 0.700 0.05

TOTAL SETTLEMENT UNDER CENTER OF BRIDGE CONE = 0.29 IN.

EMBANKMENT AND SOIL PROFILE

WITH 2.0:1 SIDE SLOPE

PROP. 2.0 FT HIGH EMBANKM'T

-10

SETTLEMENT=0.08 INCHES

SETTLEMENT=0.04 INCHES

-15

SETTLEMENT=0.01 INCHES

SETTLEMENT=0.04 INCHES

-20

SETTLEMENT=0.06 INCHES

SETTLEMENT=0.05 INCHES

-25

-30

3/22/2017

TOTAL SETTLEMENT=0.29 INCHES

Settlement Estimate West Abutment .xls




Substructure 1

Base of Substruct. Elev. (or ground surf for bents 758.92|ft.

Pile or Shaft Dia. 12(inches
Boring Number B-1

Top of Boring Elev. 753.9|ft.
Approximate Fixity Elev. 752.92 ft.

Individual Site Class Definition:

N (bar): 21 (Blows/ft.) Soil Site Class D
Ng, (bar): 63 (Blows/ft.) Soil Site Class C
s, (bar): 2.24 (ksf) Soil Site Class C <----Controls
Seismic Bot. Of Layer
Soil Column Sample | Sample Description
Depth Elevation || Thick. N Qu Boundary
(ft) (ft.) (tsf)
1.0 751.9 2.00 4[ 0.40
25 750.4 1.50 8| 1.70
5.0 747.9 2.50 5| 0.50
75 745.4 2.50 3| 0.20
10.5 742.4 3.00 2| 0.20 B
125 740.4 2.00 8| 0.00
15.0 737.9 2.50| 30| 0.00
17.5 735.4 2.50| 29| 0.00
20.0 732.9 2.50| 38| 0.00
225 730.4 2.50| 30| 0.00
255 727.4 3.00f 20| 0.00 B
27.5 725.4 2.00{ 10| 2.10
30.0 722.9 2.50 7] 1.80
33.0 719.9 3.00f 11[ 2.10 B
35.0 717.9 2.00| 14| 0.00
375 715.4 2.50| 38| 0.00
40.0 712.9 2.50| 100{ 0.00
43.0 709.9 3.00{ 100{ 0.00
46.0 706.9 3.00{ 100| 0.00 B
100.0 652.9] 54.00{ 100| 5.00 R

Substructure 2

Substructure 3

Base of Substruct. Elev. (or ground surf for bents 749.5(ft. Base of Substruct. Elev. (or ground surf for bents 751.6|ft.

Pile or Shaft Dia. 12(inches Pile or Shaft Dia. 12(inches
Boring Number B-2 (E) Boring Number B-1(E)

Top of Boring Elev. 758.6|ft. Top of Boring Elev. 757.7|ft.
Approximate Fixity Elev. 743.5 ft. Approximate Fixity Elev. 745.6 ft.

Individual Site Class Definition:

Individual Site Class Definition:

N (bar): 35 (Blows/ft.) Soil Site Class D N (bar): 29 (Blows/ft.) Soil Site Class D
Ngp, (bar): 75 (Blows/ft.) Soil Site Class C Ny, (bar): 39 (Blows/ft.) Soil Site Class D <----Controls
s, (bar): 3.16 (ksf) Soil Site Class C <----Controls s, (bar): 3.97 (ksf) Soil Site Class C
Seismic Bot. Of Layer Seismic Bot. Of Layer
Soil Column Sample | Sample Description Soil Column Sample || Sample Description
Depth Elevation || Thick. N Qu Boundary Depth Elevation || Thick. N Qu Boundary
(ft) (ft.) (tsf) (ft) (ft.) (tsf)
756.1 2.50| 10| 1.00 B 753.7 4.00 7] 0.50 B
7541 2.00f 22| 2.50 752.7 1.00 6] 2.00 B
751.6 2.50| 13| 2.30 B 749.7 3.00 3| 0.50
7491 2.50 6| 0.50 0.4 745.2 4.50 1] 0.50 B
746.6 2.50 3| 0.20 1.4 744.2 1.00 5| 1.00 B
7441 2.50 3| 0.20 2.9 742.7 1.50 1
29 740.6 3.50 3| 0.40 B 5.9 739.7 3.00 25
4.4 739.1 1.50 8 8.4 737.2 2.50( 17 B
6.9 736.6 250 18 9.9 735.7 1.50 8| 8.00 B
9.4 7341 2.50( 42 1.4 734.2 1.50| 15[ 3.50 B
1.9 731.6 2.50] 96 14.4 731.2 3.00[ 41
14.4 729.1 2.50( 50 B 17.4 728.2 3.00f 25 B
16.9 726.6 2,50 17| 2.30 18.9 726.7 1.50| 25 B
19.4 7241 2.50( 10[ 1.60 21.4 724.2 2.50( 14| 1.00 B
21.9 721.6 2.50| 12| 2.00 23.4 722.2 2.00 6
23.4 720.1 1.50| 12| 1.00 B 25.9 719.7 2.50 6 B
25.4 718.1 2.00[ 12 B 28.4 717.2 2.50| 53 B
100.0 643.5] 74.60| 100| 5.00 R 30.9 714.7 2.50( 45 B
33.4 712.2 2.50| 36
36.9 708.7 3.50| 46 B
100.0 645.6) 63.10| 100| 5.00 R

Substructure 4

Base of Substruct. Elev. (or ground surf for bents 759.38|ft.

Pile or Shaft Dia. 12(inches
Boring Number B-2

Top of Boring Elev. 764.81|ft.
Approximate Fixity Elev. 753.38 ft.

Individual Site Class Definition:

N (bar): 25 (Blows/ft.) Soil Site Class D
Ngp, (bar): 51 (Blows/ft.) Soil Site Class C <----Controls
s, (bar): 2.22 (ksf) Soil Site Class C
Seismic Bot. Of Layer
Soil Column Sample || Sample Description
Depth Elevation || Thick. N Qu Boundary
(ft) (ft.) (tsf)
762.3 2.50 6| 1.10
760.8 1.50 7] 0.80
758.3 2.50 7] 1.00
755.8 2.50 7] 1.30
0.1 753.3 2.50 9| 1.20
2.6 750.8 2.50 6| 1.10
5.1 748.3 2.50 6] 0.90 B
8.1 745.3 3.00 3| 0.70 B
10.1 743.3 2.00 6| 0.00 B
12.6 740.8 2.50 7] 0.60 B
15.1 738.3 2.50| 12| 0.00 B
1741 736.3 2.00f 36| 0.00
19.6 733.8 2.50| 28| 0.00
221 731.3 2.50| 39| 0.00
25.1 728.3 3.00| 42| 0.00 B
27.6 725.8 250 13| 2.90 B
30.1 723.3 2.50| 14| 0.00
32.6 720.8 2.50| 32| 0.00
35.1 718.3 2.50| 48| 0.00 B
37.6 715.8 2.50{ 100| 0.00
421 711.3 4.50| 100[ 0.00 B
100.0 653.4] 57.90| 100| 5.00 R

Global Site Class Definition: Substructures 1 through 4

N (bar):
Ngh (bar):
s, (bar):

28 (Blows/ft.)

57 (Blows/ft.)

2.91 (ksf)

Soil Site Class D
Soil Site Class C <----Controls
Soil Site Class C




IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011
et in i oot CLlie MAX. REQUIRED BEARING & RESISTANCE for Selected Pile, Soil Profile, & Losses
LRFD or ASD or SEISMIC LRFD Maximum Nominal Maximum Nominal Maximum Factored Maximum Pile
PILE CUTOFF ELEV. 761.00 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DRI 759.00 ft 578 KIPS 578 KIPS 318 KIPS 51 FT.
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD) None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD === 424.00 ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) ==== 434.00 ft
TOTAL FACTORED SUBSTRUCTURE LOAD ========= 1245 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)== 34.00 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE = 1

Approx. Factored Loading Applied per pile at 8 ft. Cts = 1 292.94 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts = : 109.85 KIPS
PILE TYPE AND SIZE ==========: Steel HP 14 X 73
Plugged Pile Perimeter 4.700 FT. Unplugged Pile Perimeter: 6.975 FT.
Plugged Pile End Bearing Area==============: 1.379 SQFT. Unplugged Pile End Bearing Area: 0.149 SQFT
BOT. NOMINAL PLUGGED NOMINAL UNPLUG'D FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL | GEOTECH. GEOTECH. | FACTORED | ESTIMATED
LAYER | LAYER [ COMPR. N OR ROCK LAYER SIDE  |[ENDBRG| TOTAL SIDE | ENDBRG. | TOTAL REQ'D LOSS FROM | LOSS LOAD | RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. | RESIST.| RESIST. | RESIST. | RESIST. | RESIST. | BEARING | SCOURorDD | FROMDD | AVAILABLE LENGTH
(FT.) (FT.) (TSF.) | (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
757.81 | 119 1.30 4.9 30.0 7.2 9.9 10 0 0 5 3
755.31 | 2.50 1.30 10.2 25.1 38.3 15.2 2.7 24.9 25 0 0 14 6
752.81 | 2.50 1.20 9.6 23.2 46.0 14.3 25 39.0 39 0 0 21 8
750.31 | 2.50 1.10 9.0 21.3 51.1 13.4 23 51.9 51 0 0 28 11
747.81 | 2.50 0.90 7.7 17.4 54.9 11.4 1.9 62.9 55 0 0 30 13
744.81 | 3.00 0.70 7.4 135 69.4 11.0 15 74.6 69 0 0 38 16
74231 | 250 6 Fine Sand 1.2 20.6 61.6 1.8 2.2 75.5 62 0 0 34 19
739.81 | 2.50 0.60 5.4 11.6 96.6 8.0 1.2 86.7 87 0 0 48 21
737.31 | 250 12 Sandy Gravel 33 41.2 151.5 4.9 4.4 97.1 97 0 0 53 24
73531 | 2.00 36 Hard Till 3.8 92.8 134.6 5.6 10.0 100.5 100 0 0 55 26
732.81 | 250 28 Hard Till 3.6 72.1 166.5 5.3 7.8 108.8 109 0 0 60 28
730.31 | 250 39 Hard Till 5.2 100.5 179.5 7.7 10.8 117.4 117 0 0 65 31
727.31 | 3.00 42 Hard Till 6.9 108.2 134.2 10.3 11.7 122.1 122 0 0 67 34
724.81 | 250 2.90 17.5 56.0 143.8 26.0 6.0 147.3 144 0 0 79 36
722.81 | 2.00 14 Fine Sand 23 48.1 207.9 33 5.2 157.3 157 0 0 87 38
720.31 | 2.50 32 Fine Sand 6.6 109.9 269.5 9.8 11.8 173.0 173 0 0 95 41
717.81 | 2.50 48 Fine Sand 12.6 164.9 460.8 18.8 17.8 211.0 211 0 0 116 43
71531 | 2.50 100 Fine Sand 42.1 343.5 502.8 62.4 37.0 273.4 273 0 0 150 46
711.31 | 4.00 100 Fine Sand 67.3 343.5 505.7 99.9 37.0 366.3 366 0 0 201 50
710.81 | 0.50 Sandstone 48.8 279.1 554.5 72.4 30.1 438.8 439 0 0 241 50.2
710.31 | 0.50 Sandstone 48.8 279.1 603.3 72.4 30.1 511.2 511 0 0 281 50.7
709.81 | 0.50 Sandstone 48.8 279.1 652.1 72.4 30.1 583.6 584 e} 0 321 512
709.31 | 0.50 Sandstone 48.8 279.1 700.9 72.4 30.1 656.0 656 e} 0 361 517
708.81 | 0.50 Sandstone 48.8 279.1 749.7 72.4 30.1 728.4 728 e} 0 401 522
708.31 | 0.50 Sandstone 48.8 279.1 798.5 72.4 30.1 800.8 798 e} 0 439 527
707.81 | 0.50 Sandstone 48.8 279.1 847.2 72.4 30.1 873.2 847 e} 0 466 532
707.31 | 0.50 Sandstone 48.8 279.1 896.0 72.4 30.1 945.6 896 e} 0 493 53.7
706.81 | 0.50 Sandstone 48.8 279.1 944.8 72.4 30.1 1018.0 945 e} 0 520 542
706.31 | 0.50 Sandstone 48.8 279.1 993.6 72.4 30.1 1090.4 994 e} 0 546 54.7
705.81 | 0.50 Sandstone 48.8 279.1 1042.4 72.4 30.1 1162.8 1042 e} 0 573 552
705.31 | 0.50 Sandstone 48.8 279.1 1091.2 72.4 30.1 1235.2 1091 0 0 600 55
704.81 | 0.50 Sandstone 48.8 279.1 1140.0 72.4 30.1 1307.6 1140 e} 0 627 562
704.31 | 0.50 Sandstone 48.8 279.1 1188.8 72.4 30.1 1380.1 1189 e} 0 654 56.7
703.81 | 0.50 Sandstone 48.8 279.1 1237.6 72.4 30.1 1452.5 38 e} 0 681 572
703.31 0.50 Sandstone 279.1 30.1

3/22/2017 Pile Length vs. Capacity Analysis Modified IDOT Pile Length East abutment .xls




IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

[.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT

Modified 10/18/2011

SUBSTRUCTURE===============—====—=—===—=—====== pier 1 . . .
REFERENCE BORING =========================- B-2 (19705) MAX. REQUIRED BEARING & RESISTANCE for Selected Pile, Soil Profile, & Losses
LRFD or ASD or SEISMIC =======================: LRFD Maximum Nominal Maximum Nominal Maximum Factored Maximum Pile
PILE CUTOFF ELEV. ===================—=—===—====  761.68 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring|] Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 749.50 ft 664 KIPS 610 KIPS 304 KIPS 49 FT.
GEOTECHNICAL LOSS TYPE (None, Scour, Liguef., DD Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ========  732.00 ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) === 434.00 ft
TOTAL FACTORED SUBSTRUCTURE LOAD ======== 1540 Kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=== 40.00 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1
Approx. Factored Loading Applied per pile at 8 ft. Cts ===== 307.96 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts ===== 115.48 KIPS
PILE TYPE AND SIZE ==========: Steel HP 12 X 84
Plugged Pile Perimeter==================== 4.100 FT. Unplugged Pile Perimeter=========== 5.942 FT.
Plugged Pile End Bearing Area============== 1.051 SQFT. Unplugged Pile End Bearing Area===== 0.171 SQFT.
BOT. NOMINAL PLUGGED NOMINAL UNPLUG'D FACTORED FACTORED
OF UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED ESTIMATED
LAYER | LAYER COMPR. N OR ROCK LAYER SIDE END BRG.| TOTAL SIDE END BRG. | TOTAL REQ'D LOSS FROM LOSS LOAD | RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. RESIST. RESIST. RESIST. RESIST. RESIST. BEARING | SCOUR or DD FROM DD AVAILABLE LENGTH
(FT.) (FT.) (TSF.) |(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
749.10 | 0.40 0.50 0.6 3.6 0.9 1.4 1 0 0 0 13
746.60 2.50 0.20 1.7 2.9 53 2.4 0.5 3.8 4 1 0 1 15
744.10 2.50 0.20 1.7 2.9 9.9 2.4 0.5 6.8 7 2 0 2 18
740.60 3.50 0.40 4.6 59 1394 6.6 1.0 33.7 34 5 0 14 21
732.00 | 8.60 50 Medium Sand 48.0 130.9 190.1 69.6 21.3 103.7 104 31 0 26 30
729.10 2.90 51 Medium Sand 16.8 133.5 107.3 24.4 21.7 111.9 107 31 0 28 33
726.60 2.50 2.30 13.1 33.9 110.0 18.9 55 129.1 110 31 0 29 35
724.10 2.50 1.60 10.3 23.6 126.2 14.9 3.8 145.0 126 31 0 38 38
721.60 2.50 2.00 11.9 29.4 123.4 17.3 4.8 159.9 123 31 0 37 40
719.60 2.00 1.00 5.8 14.7 234.9 8.4 2.4 185.5 186 31 0 71 42
715.10 4.50 46 Medium Sand 21.5 120.4 397.7 31.1 19.6 239.6 240 31 0 101 47
714.60 0.50 Limestone 51.1 261.8 448.8 74.0 42.6 313.6 314 31 0 141 47.1
714.10 0.50 Limestone 51.1 261.8 499.9 74.0 42.6 387.6 388 31 0 182 47.6
713.60 0.50 Limestone 51.1 261.8 551.0 74.0 42.6 461.7 462 31 0 223 48.1
713.10 0.50 Limestone 511 261.8 602.0 74.0 42.6 535.7 536 31 0 264 48.6
712.60 0.50 Limestone 51.1 261.8 653.1 74.0 42.6 609.7 610 31 0 304 49.1
712.10 0.50 Limestone 51.1 261.8 704.2 74.0 42.6 683.7
711.60 0.50 Limestone 51.1 261.8 755.3 74.0 42.6 757.7
711.10 0.50 Limestone 511 261.8 806.3 74.0 42.6 831.7
710.60 0.50 Limestone 51.1 261.8 857.4 74.0 42.6 905.8
710.10 0.50 Limestone 51.1 261.8 908.5 74.0 42.6 979.8
709.60 0.50 Limestone 51.1 261.8 959.5 74.0 42.6 1053.8
709.10 0.50 Limestone 261.8 42.6
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT

Modified 10/18/2011

SUBSTRUCTURE Pier 2 . ) )
MAX. REQUIRED BEARING & RESISTANCE for Selected Pile, Soil Profile, & Losses
REFERENCE BORING B-1 (1970s) Q
LRFD or ASD or SEISMIC LRFD Maximum Nominal Maximum Nominal Maximum Factored Maximum Pile
PILE CUTOFF ELEV. 761.84 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DRI 742.25 ft 578 KIPS 550 KIPS 270 KIPS 59 FT.
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD) Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD === 726.40 ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) ==== 434.00 ft
TOTAL FACTORED SUBSTRUCTURE LOAD ========= 1644 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)== 34.00 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE = 1
Approx. Factored Loading Applied per pile at 8 ft. Cts = : 386.82 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts = : 145.06 KIPS
PILE TYPE AND SIZE ==========: Steel HP 14 X 73
Plugged Pile Perimeter 4.700 FT. Unplugged Pile Perimeter: 6.975 FT.
Plugged Pile End Bearing Area==============: 1.379 SQFT. Unplugged Pile End Bearing Area 0.149 SQFT
BOT. NOMINAL PLUGGED NOMINAL UNPLUG'D FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL | GEOTECH. GEOTECH. | FACTORED | ESTIMATED
LAYER | LAYER [ COMPR. N OR ROCK LAYER SIDE  |[ENDBRG| TOTAL SIDE | ENDBRG. | TOTAL REQ'D LOSS FROM | LOSS LOAD | RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. | RESIST.| RESIST. | RESIST. | RESIST. | RESIST. | BEARING | SCOURorDD | FROMDD | AVAILABLE LENGTH
(FT.) (FT.) (TSF.) | (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
739.70 2.55 25 Medium Sand 5.5 33.2 8.1 11.1 11 3 0 3 22
736.70 3.00 17 Medium Sand 4.4 27.8 67.8 6.5 3.0 20.8 21 5 0 6 25
735.20 1.50 3.00 10.8 58.0 88.2 16.0 6.2 37.9 38 11 0 9 27
733.20 2.00 3.50 15 16.1 67.6 36.7 23.9 7.3 54.5 37 20 0 0 29
730.20 3.00 0.0 0.0 177.6 0.0 0.0 69.7 70 20 0 18 32
727.20 3.00 41 Sandy Gravel 211 140.9 140.2 31.3 15.2 94.6 95 32 0 20 35
726.40 0.80 24 Medium Sand 1.6 82.4 145.3 2.4 8.9 97.5 97 33 0 21 35
723.20 3.20 25 Medium Sand 6.9 85.9 186.5 10.2 9.3 111.3 111 33 0 29 39
721.70 1.50 35 Fine Sand 4.5 120.2 90.1 6.7 13.0 107.1 90 33 0 17 40
719.20 2.50 1.00 8.3 19.3 99.7 12.4 2.1 119.6 100 33 0 22 43
717.20 2.00 6 Fine Sand 1.0 20.6 100.7 14 2.2 121.1 101 33 0 23 45
714.70 2.50 6 Fine Sand 1.2 20.6 263.4 1.8 2.2 140.3 140 33 0 44 47
712.20 2.50 53 Sandy Gravel 30.7 182.1 266.6 45.6 19.6 182.9 183 33 0 68 50
709.70 2.50 45 Sandy Gravel 22.0 154.6 257.7 32.6 16.7 212.2 212 33 0 84 52
707.20 2.50 36 Sandy Gravel 13.3 123.7 305.3 19.7 13.3 235.6 236 33 0 97 55
704.70 2.50 46 Sandy Gravel 23.1 158.0 513.9 34.2 17.0 289.8 290 33 0 127 57
704.20 0.50 Limestone 58.5 3435 572.4 86.9 37.0 376.7 377 33 0 174 57.6
703.70 0.50 Limestone 58.5 3435 631.0 86.9 37.0 463.6 464 33 0 222 58.1
703.20 0.50 Limestone 58.5 3435 689.5 86.9 37.0 550.4 550 33 0 270 58.6
702.70 0.50 Limestone 58.5 3435 748.1 86.9 37.0 637.3 637 33 ¢} 318 591
702.20 0.50 Limestone 58.5 3435 806.6 86.9 37.0 724.2 24 33 ¢} 366 596
701.70 0.50 Limestone 58.5 3435 865.1 86.9 37.0 811.1 811 33 ¢} 413 601
701.20 0.50 Limestone 58.5 3435 923.7 86.9 37.0 898.0 898 33 ¢} 461 60-6
700.70 0.50 Limestone 58.5 3435 982.2 86.9 37.0 984.9 982 33 ¢} 508 611
700.20 0.50 Limestone 58.5 3435 1040.8 86.9 37.0 1071.8 1041 33 ¢} 540 616
699.70 0.50 Limestone 58.5 3435 1099.3 86.9 37.0 1158.7 1099 33 ¢} 572 621
699.20 0.50 Limestone 58.5 3435 1157.9 86.9 37.0 1245.6 58 33 ¢} 604 626
698.70 0.50 Limestone 3435 37.0
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011
EEEEEEEEEUB%ERWG ‘é"_“‘ft U MAX. REQUIRED BEARING & RESISTANCE for Selected Pile, Soil Profile, & Losses
LRFD or ASD or SEISMIC LRFD Maximum Nominal Maximum Nominal Maximum Factored Maximum Pile
PILE CUTOFF ELEV. 760.65 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DRI 758.65 ft 578 KIPS 578 KIPS 318 KIPS 52 FT.
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD) None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD === 424.00 ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) ==== 434.00 ft
TOTAL FACTORED SUBSTRUCTURE LOAD ========= 847 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)== 34.00 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE = 1

Approx. Factored Loading Applied per pile at 8 ft. Cts = : 199.29 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts = 74.74 KIPS
PILE TYPE AND SIZE ==========: Steel HP 14 X 73
Plugged Pile Perimeter 4.700 FT. Unplugged Pile Perimeter: 6.975 FT.
Plugged Pile End Bearing Area==============: 1.379 SQFT. Unplugged Pile End Bearing Area: 0.149 SQFT
BOT. NOMINAL PLUGGED NOMINAL UNPLUG'D FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL | GEOTECH. GEOTECH. | FACTORED | ESTIMATED
LAYER | LAYER | COMPR. N OR ROCK LAYER SIDE  [ENDBRG| TOTAL SIDE | ENDBRG. | TOTAL REQ'D LOSS FROM | LOSS LOAD | RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | BEARING | SCOURorDD | FROMDD | AVAILABLE LENGTH
(FT) (FT.) (TSF) | (@BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
753.90 | 475 0.40 7.1 14.8 10.5 11.3 11 0 0 6 7
751.90 | 2.00 0.40 3.0 7.7 42.9 4.4 0.8 18.5 18 0 0 10 9
750.40 | 150 1.70 7.4 32.9 27.1 11.0 35 26.9 27 0 0 15 10
747.90 | 250 0.50 4.6 9.7 25.9 6.8 1.0 33.1 26 0 0 14 13
745.40 | 250 0.20 1.9 3.9 27.8 2.9 0.4 36.0 28 0 0 15 15
742.40 | 3.00 0.20 23 3.9 53.8 3.4 0.4 42.0 42 0 0 23 18
740.40 | 2.00 8 Medium Sand 1.4 27.5 130.7 2.0 3.0 52.1 52 0 0 29 20
737.90 | 250 30 Sandy Gravel 9.4 103.1 136.7 14.0 11.1 65.7 66 0 0 36 23
735.40 | 250 29 Sandy Gravel 8.9 99.6 176.5 13.2 10.7 82.3 82 0 0 45 25
732.90 | 250 38 Sandy Gravel 14.8 130.5 163.8 22.0 14.1 101.3 101 0 0 56 28
730.40 | 250 30 Sandy Gravel 9.4 103.1 138.9 14.0 11.1 111.6 112 0 0 61 30
727.40 | 3.00 20 Medium Sand 5.1 68.7 115.9 7.6 7.4 116.2 116 0 0 64 33
725.40 | 2.00 2.10 11.3 40.6 121.4 16.7 4.4 132.3 121 0 0 67 35
722,90 | 250 1.80 12.8 34.8 140.0 19.0 3.7 151.9 140 0 0 77 38
719.90 | 3.00 2.10 16.9 40.6 164.4 25.1 4.4 177.8 164 0 0 90 41
717.90 | 2.00 14 Medium Sand 2.4 48.1 249.3 3.6 5.2 190.3 190 0 0 105 43
71540 | 250 38 Medium Sand 9.7 130.5 472.0 14.4 14.1 227.6 228 0 0 125 45
712.90 | 250 100 Clean Coarse Sand 54.9 3435 526.8 81.4 37.0 309.0 309 0 0 170 48
709.90 | 3.00 100 Clean Coarse Sand 65.8 3435 592.7 97.7 37.0 406.7 407 0 0 224 51
709.40 | 050 Limestone 58.5 3435 651.2 86.9 37.0 493.6 494 0 0 271 51.3
708.90 | 0.50 Limestone 58.5 3435 709.8 86.9 37.0 580.5 581 e} 0 319 51.8
708.40 | 050 Limestone 58.5 3435 768.3 86.9 37.0 667.4 667 e} 0 367 523
707.90 | 050 Limestone 58.5 3435 826.9 86.9 37.0 754.3 754 e} 0 415 52.8
707.40 | 0.50 Limestone 58.5 3435 885.4 86.9 37.0 841.2 841 e} 0 463 53.3
706.90 | 0.50 Limestone 58.5 3435 944.0 86.9 37.0 928.1 928 e} 0 510 538
706.40 | 0.50 Limestone 58.5 3435 1002.5 86.9 37.0 1014.9 1002 e} 0 55 54.3
705.90 | 050 Limestone 58.5 3435 1061.0 86.9 37.0 1101.8 1061 e} 0 584 54.8
705.40 | 0.50 Limestone 58.5 3435 1119.6 86.9 37.0 1188.7 1120 e} 0 616 55.3
704.90 | 0.50 Limestone 58.5 3435 1178.1 86.9 37.0 1275.6 1178 e} 0 648 55.8
704.40 | 0.50 Limestone 58.5 3435 1236.7 86.9 37.0 1362.5 1237 e} 0 680 56.3
703.90 | 050 Limestone 58.5 3435 951.7 86.9 37.0 1412.4 952 e} 0 523 56.8
703.40 | 050 0.0 0.0 951.7 0.0 0.0 1412.4 952 e} 0 523 57
702.90 | 050 0.0 0.0 951.7 0.0 0.0 1412.4 952 e} 0 523 58
702.40 | 050 0.0 0.0 951.7 0.0 0.0 1412.4 952 e} 0 523 58
701.90 | 050 0.0 0.0 951.7 0.0 0.0 1412.4 952 e} 0 523 59
701.40 | 050 0.0 0.0
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