DESIGN MEMORANDUM

To: Leonard Olen Blankenship, P.E., District 04 Planning and Engineering
COPY: Rinaldo Spano, P.E., District 04 Planning and Engineering
Thomas Powell, P.E., District 04 Geotechnical Engineer
FROM: Amal A. Goza, P.E., Office of Geotechnical Engineering
DATE: November 05,2021
SUBJECT: SUM-271-8.25,PID 111417 Foundation Design Recommendations

BRIDGE NO. SUM-00271-08.530R WIDENING

PROPOSED STRUCTURE:

TYPE: Three Spans, Widen Abutments and Convert to Semi-Integral, Widen Piers, New Rolled Steel Beams and
Composite Concrete Deck, Replace Approach Slabs

SPANS: 48'-6"+, 61'-0"%, 48'-6"+ c/c Bearings

ROADWAY: 52'-0" TOE/TOE PARAPET

Top of Rock elevation: Not encountered.

Recommended Foundation Type: Driven Cast-In-Place Pipe Piles/Friction Piles.

DRIVEN CAST-IN-PLACE PIPE PILES/FRICTION PILES ESTIMATED AND ORDER LENGTHS:

Substructure Boring ID Pipe Pile Geotechnical Estimated Pile Cap Order Pipe Wall  Steel
Unit Diameter Pile Length Length Embedment Length  Thickness Grade
depth!
B-001-0-70 " 54.5' . . ' "

Rear Abut. BMB-01 12 44.5' 60 1.50' Embedment 65 0.250 2

. B-012-0-65 " 48.5' . . . "
Pier 1 BMB-02 12 36.5' 55 1.50' Embedment 60 0.250 2

. B-012-0-65 " 51 . ' ' "
Pier 2 BMB-02 12 37" 55 1.50' Embedment 60 0.250 2
Forward Abut. | BMB-03 12" 44’ 50' 1.50' Embedment 55' 0.250" 2

1 At the Rear and Forward Abutments: Explain the reason(s) for using Pile Cap Embedment Depth of 1.5 feet. The typical is 1.0 feet, unless it
is integral, and then it needs to be 2.0 feet.

SUMMARY:

The recommendations were developed in accordance with the AASHTO LRFD Bridge Design Specifications 9t
Edition (2020) (AASHTO LRFD). Historic Borings were used for the design. Top of rock was not encountered in any
of the referenced borings, the lowest drilled elevation is 586.77' in BMB-02. According to the “Bedrock topography
of the Northfield, Ohio, quadrangle” map published by the Department of Natural Resources, top of rock (TR) at the
project site is expected at or below elevation 500 ft. Our recommended foundation type is driven cast-in-place
reinforced concrete pipe piles at all four substructure units. Details are provided above in the table “Driven Cast-
In-Place Pipe Piles/Friction Piles.”

DRIVEN CIP PIPE PILES ANALYSIS:
Per CMS 507.06. D, the minimum wall thickness is the greater of either 0.250 inches or as calculated using the
following formula:

t (inches) = (Ultimate Bearing Value in pounds)/900,000

The calculated minimum wall thicknesses for each substructure unit are summarized in the following table:
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Substructure Factored Load Ultimate Bearing Value Minimum Pipe Wall Available Pipe Wall
Unit (kips) (Kips) Thickness Thickness
Abutments 127.36 181.942 0.250" 0.250"

Piers 123.86 176.942 0.250" 0.250"

GRLWEAP drivability analyses will be performed and supplied at the next project phase.

Add the following estimated quantities to the project plans:

[tem [tem Description Units Estimated
Quantities
505E11100 PILE DRIVING EQUIPMENT MOBILIZATION LS 1
507E00500 12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN FT 1320
507E00550 12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED FT 1440
523E20001 DYNAMIC LOAD TESTING, AS PER PLAN EACH 3
523E20501 RESTRIKE, AS PER PLAN EACH 3

The estimated driving resistance as indicated by the driving losses would increase the length of the pile during
driving by more than 10-ft with EOID as compared to the UBV, thus we have accounted for pile setup in the design.
See BDM 2020, Section 305.3.2.4. The End of Initial Drive (EOID) and the anticipated waiting period related to the
expected setup are summarized below:

Substructure | Factored Load | UBV EOID | UBV/EOID | Waiting Time

Unit (kips) (kips) | (kips) (Days)
Rear Abut. 127.36 182 119 1.50 14
Pier 1 123.86 177 117 1.50 14
Pier 2 123.86 177 118 1.50 14
Forward Abut. | 127.36 182 225 0.80 0

Add the plan notes provided through this design memo to the Structures General Notes. A snapshot of ODNR
Bedrock topography of the Northfield, Ohio, quadrangle map at the project site, Soil Classifications for B-001-0-70
and B-012-0-65, All Historic Boring Logs, Pile Nominal Resistance versus Embedment Depth and Pile Driving
Resistance versus Embedment Depth for all substructure units are included within this design memo.

If you have any questions, please feel free to contact either myself at 614-728-8814, or Alex Dettloff, at 614-275-
1308.

Thank you,
AAG
pc: Reading File, File

Attachments:
e Project Geotechnical Plan Notes.
A snapshot of ODNR Bedrock topography of the Northfield, Ohio, quadrangle map at the project site.
Soil Classifications for B-001-0-70 and B-012-0-65.
Boring Logs.
, Pile Nominal Resistance versus Embedment Depth and Pile Driving Resistance versus Embedment Depth
for all substructure units
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Project Geotechnical Plan Notes:

PILE DESIGN LOADS (ULTIMATE BEARING VALUE):

THE ULTIMATE BEARING VALUE IS 182 KIPS PER PILE FOR THE REAR AND FORWARD ABUTMENT PILES. THE ULTIMATE BEARING
VALUE IS 177 KIPS PER PILE FOR THE PIER 1 AND PIER 2 PILES.

REAR ABUTMENT PILES:

12" CAST-IN-PLACE REINFORCED CONCRETE PILES, 60 FEET LONG, ORDER LENGTH 65 FEET.
1 DYNAMIC LOAD TESTING, AS PER PLAN

1 RESTRIKE, AS PER PLAN

FORWARD ABUTMENT PILES:

12" CAST-IN-PLACE REINFORCED CONCRETE PILES, 50 FEET LONG, ORDER LENGTH 55 FEET.

PIER 1 PILES:

12" CAST-IN-PLACE REINFORCED CONCRETE PILES, 55 FEET LONG, ORDER LENGTH 60 FEET.
1 DYNAMIC LOAD TESTING, AS PER PLAN

1 RESTRIKE, AS PER PLAN

PIER 2 PILES:

12" CAST-IN-PLACE REINFORCED CONCRETE PILES, 55 FEET LONG, ORDER LENGTH 60 FEET.
1 DYNAMIC LOAD TESTING, AS PER PLAN

1 RESTRIKE, AS PER PLAN
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PILES DRIVEN TO FULL ESTIMATED LENGTH WITH PILE/SOIL SETUP

THE ULTIMATE BEARING VALUE (UBV) IS 182 KIPS PER PILE FOR THE REAR ABUTMENT AND 177 KIPS PER PILE FOR THE PIER 1
AND PIER 2 PILES. PART OF THE UBV WILL BE ACHIEVED THROUGH PILE /SOIL SETUP, WHICH IS A TIME DEPENDENT INCREASE IN
RESISTANCE THAT OCCURS IN SOME SOILS.

NOTIFY THE ENGINEER AT LEAST 5 DAYS BEFORE DRIVING PILES SO THAT THE ENGINEER CAN NOTIFY THE DISTRICT GEOTECHNICAL
ENGINEER, THE OFFICE OF CONSTRUCTION ADMINISTRATION, AND THE OFFICE OF GEOTECHNICAL ENGINEERING.

DRIVE THE FIRST TWO PILES AT THE REAR ABUTMENT TO THE FULL ESTIMATED LENGTH OF 60 FEET AND AT THE PIER 1 AND PIER 2
TO THE FULL ESTIMATED LENGTH OF 55 FEET. PERFORM DYNAMIC LOAD TESTING ON BOTH PILES WHILE DRIVING. AFTER DRIVING
AND TESTING THE FIRST TWO PILES, DRIVE THE REMAINING PILES IN THE SUBSTRUCTURE TO THE SAME DEPTH AS THE FIRST TWO
PILES. AFTER DRIVING ALL PILES TO THE ESTIMATED LENGTH, CEASE ALL DRIVING OPERATIONS AT THE SUBSTRUCTURE FOR A
PERIOD OF 14 DAYS. INCLUDE THE WAITING PERIOD AS A SEPARATE ACTIVITY IN THE PROGRESS SCHEDULE. AFTER THE WAITING
PERIOD, PERFORM PILE RESTRIKES ON BOTH OF THE FIRST TWO PILES (ONE RESTRIKE ITEM).

SUBMIT ALL TEST RESULTS TO THE ENGINEER. IF THE RESTRIKE TEST RESULTS INDICATE THAT BOTH PILES ACHIEVED THE
REQUIRED UBV, ALL PILES IN THE SUBSTRUCTURE MAY BE ACCEPTED BY THE ENGINEER.

IF THE RESTRIKE TEST RESULTS INDICATE THAT EITHER OF THE TWO PILES DID NOT ACHIEVE THE REQUIRED UBV, IMMEDIATELY
NOTIFY THE ENGINEER SO THAT THE ENGINEER CAN NOTIFY THE DISTRICT GEOTECHNICAL ENGINEER, THE OFFICE OF
CONSTRUCTION ADMINISTRATION, AND THE OFFICE OF GEOTECHNICAL ENGINEERING. THE ENGINEER WILL REVIEW THE TEST
RESULTS AND ESTABLISH ADDITIONAL RESTRIKE TESTING OR DRIVING CRITERIA FOR THE PILING IN THE SUBSTRUCTURE WITH THE
ASSISTANCE OF THE DISTRICT GEOTECHNICAL ENGINEER, THE OFFICE OF CONSTRUCTION ADMINISTRATION, AND THE OFFICE OF
GEOTECHNICAL ENGINEERING.

IF DIRECTED BY THE ENGINEER, PERFORM ADDITIONAL RESTRIKE TESTING OR DRIVE ALL PILES IN THE SUBSTRUCTURE TO THE
ESTABLISHED DRIVING CRITERIA. THE DEPARTMENT WILL PAY FOR SPLICING OF THE PILES BEYOND THE ESTIMATED LENGTH
PROVIDED IN THE PLANS UNDER C&MS 109.05 WITH A NEGOTIATED PRICE PER SPLICE.

THIS PLAN NOTE INCLUDES A QUANTITY OF ONE EACH ITEM 523 DYNAMIC LOAD TESTING, AS PER PLAN AND A QUANTITY OF
ONE EACH ITEM 523 RESTRIKE, AS PER PLAN PER EACH SUBSTRUCTURE UNIT.



Page 5 of 32
Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

A snapshot of ODNR Bedrock topography of the Northfield, Ohio, quadrangle map at the project site
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Soil Classifications for B-001-0-70 and B-012-0-65

ODOT Soil Classification Worksheet

Ground Surface Elevation (f), Corrected for Datum Difference. 724.168

B-001-0-70

Fage lofl

Sample  Blow Bottom of Bottom of Sample
Number | Count To Depth Sample Elev per  Elev Corrected for
Boring (ft) Datum Change
55-1 14 0 ] 32 57 37 17 ;;?Hs?gzia:frzglt:mvel Little Coarse to Fine Sand 5 o 719.17 718.17
COHESIVE) A-ba (8
K o u . . = EL = Stuﬂ Silt anjd Cla: irjace Gravel Trace Coarse to Fine Sand £l - LAREE CRERT
55-3 13 12 7 29 45 32 13 g“ﬂ‘;:t?;:: It.?tjﬂe Gravel Little Coarse to Fine Sand 15 16 709.17 708.17
E 22 2 : = - e LH \:i?\rHSE:II'fVEJiRA;: Ei?llay Trace Gravel Little Coarse to Fine Sand 2 = et s
555 16 0 20 46 30 NP NP :ﬂ“:;?[;‘:i:?ﬂ:;:aﬁll?nme Gravel Some Clay 25 26 699.17 698.17
COHESIVE) A-6b (10
HESE =L u 2 . & B/ e ‘:’er\r Stiff ,‘.‘vjllt'mI Cla:r T:aue Gravel Trace Coarse to Fine Sand el o ST EB
= 2 L . = — (L it lfﬂﬂeodlr:l-r(nn[}ﬁ: ?iltﬂ'}::ct: zinwel Trace Coarse to Fine Sand "And" Clay 5 i E26E e
COHESIVE) A-6b (10
Hs tE u E = = = e Stuﬂ Silty leav Tratl::e l::ravel Trace Coarse to Fine Sand - & s e
5 HE w L L& & — it lfﬂﬂeodlr:l_r?m: I:EijiII:A'F::l:(: zinwel Trace Coarse to Fine Sand Some Clay = = e B
55-10 35 0 2 73 24 NP NP é::;ﬁ“g::iﬁ:ﬁ t::ﬂl:e O I 50 51 674.17 673.17
-1 12 0 0 2 2 s 16 S!t??fﬂs?tlrzlla:f;gﬂ(:mvel Trace Coarse to Fine Sand = 363 66917 667.67
SR u L = e = \f’?vHSE:‘:IVEI:_g:E#ace Gravel Trace Coarse to Fine Sand = =1E e STE
SSelZ L L =1 GE = S!t?fﬂs?:::]lal:fr:gu(:mvel Trace Coarse to Fine Sand = =T CTRT L
COHESIVE) A-7-6(13
EHE L L HL EL = l ‘:’er\r Soft lea!r Trmfe (i]nwel Trace Coarse to Fine Sand Little Silt T e CE3m B
sT-02 12 0 0 = 7 43 3 éﬁﬂsﬂvgat_::cg:i]mvel Trace Coarse to Fine Sand Some Silt 60 61.5 664.17 662.67
COHESIVE) A-7-6(12
HIRL L L e e ! . ‘:’er\r Soft lea!r Tral:(e (i)nwel Trace Coarse to Fine Sand Some Silt - (L& CEEE e
ST-028 o 0 6 7 42 2 éﬁﬂsﬂvgat_::til?mvel Trace Coarse to Fine Sand Some Silt 60 61.5 664.17 662.67
COHESIVE) A-7-6 (11
ek L L = oo <l = ‘:’er\r Soft lea!r Trm:a G]mvel Trace Coarse to Fine Sand Some Silt G = CRIT GAMT
HRE u L = w B/ Ly éﬁ?vﬂsﬂvgltt_g::rl'::ace Gravel Trace Coarse to Fine Sand = C2 CERE e
5T-03 0 1 38 61 37 16 \E’?\EHSE:‘:IVE:IIA\I'_EZ:I{?:BCE Gravel Trace Coarse to Fine Sand 65 66.1 659.17 658.07
S5T-03A 13 Li] 1 32 67 34 16 éﬁ“sﬂvglz_g::fl-?:ate i R — 65 66.1 659.17 658.07
e L . 3 o i \:?\rHSE;fllvglt.:-gba:rl'{::ace Gravel Trace Coarse to Fine Sand = Ca! CEEE ML
COHESIVE) A-7-6(14]
e tE u E = & 2 ‘:fenr Soft leay Tracfe G]ravel Trace Coarse to Fine Sand Some Silt Gk ZE AT g




Page 7 of 32
Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

B'001'0'70 Page 2 of 2

Bottom of Bottom of Sample
Sample Blow . From =

Number Count Depth

To Depth Sample Elev per  Elev Corrected for
Boring (ft) Datum Change

[COHESIVE) A-7-6(15)

HEAl L L L ol - i = Very Soft Clay Trace Gravel Trace Coarse to Fine Sand Some Silt (T nE AT T
ST-04 (1] ] 1 27 72 37 16 \E'i?;::::tv::l:f;:fl'::ﬂce Gravel Trace Coarse to Fine Sand 70 713 654.17 652.87
ST-044 1] 1 1 24 74 40 20 \Ei?;lsfiltvgl::rg::rlﬁace Gravel Trace Coarse to Fine Sand 70 713 654.17 052.87
ST-04E 10 1] 1 1 25 73 38 18 éﬁﬁvglz_g;:fl::ﬂce Gravel Trace Coarse to Fine Sand 70 71.3 654.17 652.87
55-18 1] 1 2 20 77 41 n BELE 2503 LRDRE 715 725 652.67 651.67

Very Soft Clay Trace Gravel Trace Coarse to Fine Sand Little Silt
(COHESIVE) A-6b (11}

55-19 1] 1 2 28 69 35 17 . 725 75 651.67 84917
Very Soft Silty Clay Trace Gravel Trace Coarse to Fine Sand
(COHESIVE) A-6a (9)

Very Soft Silt and Clay Trace Gravel Trace Coarse to Fine Sand
(COHESIVE) A-Ga (8)

ST-05A 1] ] 1 39 &0 28 11 . 75 76.3 649.17 047.87
Very Soft Silt and Clay Trace Gravel Trace Coarse to Fine Sand

(COHESIVE) A6a (10)

75 76.3 649.17 647.87

ST-05B 0 (i} 0 21 79 36 14 Very Soft Silt and Clay Trace Gravel Trace Coarse to Fine Sand 75 76.3 649,17 047.87
ST-05C 0 i} 1 36 63 31 13 '\E"I;?;ISE:‘I:IZUEHA:: gvace Gravel Trace Coarse to Fine Sand 75 76.5 649,17 047.67
55-20 0 (] 1 43 56 28 11 ;ﬁﬁvglr:: ﬁlﬁ\f e T T T e e 76.5 715 647.67 646,67
COHESIVE) A-4b (8
521 0 2 4 30 6 ! ‘:l'ewSoft S:It TIBIIL :ilm.rel Trace Coarse to Fine Sand "And" Clay 3 815 646,67 baz67
ST-08 2 0 ! ! 3 o4 2 1 \Ei):)vr:i[:fltvgl:‘:: glv Trace Gravel Trace Coarse to Fine Sand 80.7 64417 ba3.47
ST-064 0 1 1 47 51 28 9 éﬁﬂvg:djiﬂif!rmw Gravel "And" Clay B80.7 644.17 643.47
ST-066 5 2 1 39 53 25 B8 éﬁﬁvi:d:i:!rmcﬁ Gravel "And" Clay 80 80.7 64417 043.47
ST-06C 4 2 2 37 55 26 10 éﬁﬁvg:d:iﬂif!rmw Gravel "And" Clay 80 B80.7 64417 643.47
5s-22 0 0 ! 70 2 P e :ﬂtﬂ::r?ﬂ:?il:::ct::imvd Trace Coarse to Fine Sand Some Clay 813 825 64267 baL67
wo [ | o [ [ [ [ [ | e e | = | % | o | e
w0 [0 [ [ w [ o [ [ w [eeemm e | % | % | o | e
55-25 22 0 1 3 68 28 NP NP (NON-COHESIVE) A-4b (8) L. 96 629.17 628.17

Medium Dense Silt Trace Gravel Trace Coarse to Fine Sand Some Clay

(COHESIVE) A-6a (8)
55-26 45 1] 2 17 40 52 28 11 . 100 101 624.17 023.17
Hard Silt and Clay Trace Gravel Trace Coarse to Fine Sand
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Sample

Number

ODOT Soil Classification Worksheet

Ground Surface Elevation (f), Corrected for Datum Difference. 702.168

Blow
Count

B-012-0-65

Pagelof2

Elev

Elev per Corrected

Boring

for Datum
Change

55-1 9 0 4 3 40 53 36 15 {FZOHE_SWE] ar B ) 697.9 | 697.168
stiff Silt and Clay Trace Gravel Trace Coarse to Fine Sand
55-2 10 0 a 6 as 42 32 11 | (COHESIVE) A6a (8) 695.4 | 694.668
) Stiff Silt and Clay Trace Gravel Trace Coarse to Fine Sand ’ )
55-3 5 25 30 11 21 13 NP np | (NON-COHESIVE) A-2-4 (0) 692.9 | 692.168
) Loose Gravel and/or Stone Fragments with sand and Silt Little Clay ’ ’
{COHESIVE) A-4b (8)
55-4 4 0 3 11 60 26 31 7 . . 690.4 689.668
Soft Silt Trace Gravel Little Coarse to Fine Sand Some Clay
55-5 7 40 35 7 6 12 22 7 (NON-COHESIVE) A-2-4(0) . — 687.9 | 687.168
Loose Gravel and/or Stone Fragments with sand and Silt Little Clay
55-6 16 0 2 a4 34 60 38 15 | (COHESIVE) A-6a (10) 685.4 | 684.668
Very Stiff Silt and Clay Trace Gravel Trace Coarse to Fine Sand ’ )
55-7 16 22 8 3 37 30 30 9 (COHESIVE) A-4a (6) 682.9 | 682.168
Very Stiff Sandy Silt Some Gravel Some Clay ’ )
{COHESIVE) A-6a (10)
55-8 18 0 1 4 39 56 35 15 ) N 677.9 b77.168
Very Stiff Silt and Clay Trace Gravel Trace Coarse to Fine Sand
55-9 35 9 1 1 63 26 NP np | (NON-COHESIVE) A-4b (8) 6729 | 672.168
Dense Silt Trace Gravel Trace Coarse to Fine Sand Some Clay
$5-10 22 0 1 0 17 82 44 19 {mHE§WE] STeIRe . . . 667.9 | 667.168
Very Stiff Clay Trace Gravel Trace Coarse to Fine Sand Little Silt
ss-11 | 20 (] i 0 a0 60 34 13 | (COHESIVE) A-6a (9) 662.9 | 662.168
Very Stiff Silt and Clay Trace Gravel Trace Coarse to Fine Sand ’ ’
{COHESIVE) A-6b (11)
55-12 20 0 0 0 37 63 37 17 ) N . 657.9 657.168
Very Stiff Silty Clay Trace Gravel Trace Coarse to Fine Sand
55-13 19 ] 1] o 22 78 37 15 {COHE?WE]_ A-6a (10) 652.9 652.168
Very Stiff Silt and Clay Trace Gravel Trace Coarse to Fine Sand
s5-14 | 13 0 1 0 25 74 43 23 {(?OHESWE} A-T6(14) . . 647.9 | 647.168
Stiff Clay Trace Gravel Trace Coarse to Fine Sand Some Silt
ss-15 | 18 0 0 1 35 64 38 15 | (COHESIVE) A-6a (10) 642.9 | 642.168
Very Stiff Silt and Clay Trace Gravel Trace Coarse to Fine Sand ) )
$5-16 20 0 1 1 34 64 33 12 | (COHESIVE) A-6a(9) 637.9 | 637.168
Very Stiff Silt and Clay Trace Gravel Trace Coarse to Fine Sand ' ’
{COHESIVE) A-6a (9)
55-17 25 0 0 0 36 64 32 12 ) N 632.9 b632.168
Very Stiff Silt and Clay Trace Gravel Trace Coarse to Fine Sand
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B-012-0-65

Page2of2

Elev

Sample Blow Elev per Corrected
Number Count Boring for Datum
Change

(NON-COHESIVE) A-4b (8)

55-18 39 L] ca 40 NP NP . 627.9 627.168
Dense Silt Trace Gravel Trace Coarse to Fine Sand "And" Clay
(NON-COHESIVE) A-4b (8)

55-19 44 0 85 14 NP NP i . 622.9 622.168
Dense Silt Trace Gravel Trace Coarse to Fine Sand Little Clay
{(COHESIVE) A-4b (8)

55-20 36 ] 72 20 26 8 617.9 617.168
Hard Silt Trace Gravel Trace Coarse to Fine Sand Little Clay

55-21 46 0 60 39 NP NP (NON-COHESIVE) A-3b (8) 612.9 612.168
Dense 5ilt Trace Gravel Trace Coarse to Fine Sand "And" Clay ’ )
(NON-COHESIVE) A-4b (8)

55-22 48 L] L] 42 NP NP . 607.9 607.168
Dense Silt Trace Gravel Trace Coarse to Fine Sand "And" Clay

55-23 75 15 3z 48 31 9 (COHESIVE) A-4a (8) 602.9 602.168
Hard Sandy silt Little Gravel "And" Clay ’ )

$5-24 65 9 33 a9 29 11 {COHE?WE] A-6a (8) . 602.1 | 601.368
Hard Silt and Clay Trace Gravel Trace Coarse to Fine Sand
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Boring Logs:

i.
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-* : OE Z—
FIELD DATA™ e ——
- FIELD DATA-SOIL LOG — T

JLocation No, ., .S ) :
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- _£# P;P‘A-?th. Bridge No.._._ _ ‘ —
‘tatim: 47 +2 Ov R £
. : er: F95 Wsivon 57, =
Ottae L | [Fhons. /2 -5 F
Started:. Z:27-77 __ Equipment: s o R R 22
'mnpleted:'—; /-7 Dinmetm_” o |
g . or ——— x 277 las e m Zela Tl das s ?:-,:3“_'."
. % < Proposed Footer: T2 '
. —— ] AAED JRA Y T L
[ 3 1 i Water Level: | 5 "
ﬁ £24.% | Ground Line - &}/mﬂ 2 A
: 2| ST ey B Vol 24 7 D55 Re by gac 7, 7 o -
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

SUMMARY OF TESTS ON SOIL, PROFILE SAMPLES

County,Rt. No., & Section S pm. 27/ sz o o

L]
Lab. ’Depth | Mechanical Analysis i[Physical Charsct. Density j

Sample - : _— :
No. P Station in llAgg.| C 1 F : WEteT MEx: || SHIL
S0, | No. reot || 5= | Sand| Sand Si%'"m;y L.L. P.I. Cont.iopt, Dry || Class Remarks

% Wt, —
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

SUMMARY OF TESTS ON SOIL PROFILE SAMPLES

County,Rt, No., & Section S P P EE ' =z

[' Mechenical Analj;éis 'Physical Charect. Density |
Lab. oy mple Depth —T F . Water Max. || SHTL
No. Stati .1 ! | . Remark
o No. Lion Fei-:tl A%g S;nd S;nd Siit, Cl;y L.L. P.L. Co;t.. Opt. g?- Class emarks
i RV 2T MV R AR WAL ZA YA EY WA R rd o o
e 01 Q| 1 i2pi L2 12 112 257 | |l Aba
10230 BN X 4 2R | W LR AN/ 3= Tz | og
ZEA VI B %) (2 WA A I I | YR B DT O I | P2 W
23| F Vi P I FENV N Ay vl GF - e &
ZZ AN BN RN 7R T R E N EAR VA Y EVA VYA EP N I ea| G €
= - Vol la L D T B Y
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

County,Rt. No., & Section

SUMMARY OF TESTS ON SOIL PROFILE SAMPLES

. <Yt =1 A
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Er——— i

Lab,
NO-
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Sample
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Y
Sand
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

SUMMARY OF TESTS ON SOIL PROFILE SAMPLES

County,Rt. No., & Section

=

RS- 7 o e 3 S A A~ S L2

1\:I.:b. Sample Station 'Deizhh{_ﬂ .Me;hanic:l Ana?.tyai!s Physiical Ch!;g:::; Dens;.é_]y%:m — : ]

s | o ge- Send | Sand SO L Cont. opt| Dry || Clase Remarks
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

LOG OF BORING

Oate Started___4-28-65 Samplar Type — S3___ Dig. L 3/8" Wator Elev.
Date Ca'npl&itd._.:_.—is-— Casing: Length 25" Dig. 3 1/a" .
Boring Ne.—_ B2 Siation @ Offset 350450, 37" R$ (F0 PIER) Surfoce Elev. 102:3"
. Pon.| Reo. [ Loss | Physical Characleristics
Elov.  [Depth Description Sample SHTL
S S No. | T[4 [Sh [omy] - [P w.c:|Class.
700.h |4
— 5N Brova apd Gray 51l and Clay T b % 3% 533 15
&97.9 -
8 | 39 Erown St1t and Clay 2| of 6 43|k 32 1
695. | —
_ 8 1 3/2 Gray Silty Gravelly Sand 3@ jaslw w
62.9 Lol " _ i |
] Gray Clayey Si1%, Trace of Organie 5 0 0| 311 60|26\ | T 30
Goots |27 \
— Gray $ilty Gravelly Sand 5 w0357 61222 7 21
887.9 - ‘
18] 6/19 Gray 5110 and Clay 6 | o| 2|% |34|60| 38 l;; 22
cis.h | .
j 8/1% Provd and Gray Cravelly Sils T 22 8/3 |37 0923
682.9 |
. (7439 Brown and Gray S11% and Clay 81 of 14|39 35 |15 | 21
I
677.9 - [ [ '?
T oleglaan | orey s L9 9 1 1{63[26|w we | 23|
| P !
=1 | !
= | |
672, |
? P cray silty clay 10| 0 101762 % 19| 3
= °) |
w1y [ B
.9 ] 1 |
36 | om Gray 511t and Clay 11 | 0 | 0|0 (ko (60|34 23 | 26 |
] ! | |
— 1
662.9 | 40 - . . I
T ] ane Gray Silty Clay 12 10| 0| 0037163 37|17 32
E-miy
657.9 H ?
7 |ag] 8/m Gray S11t and Clay 13 0lofolelmf3riis 3]
f — - [ |
2.9 |80 7 v
& 1 ¢r Groy Clay 1 (o |1|ofesm | L3 93‘ 3
_QE I [
e [ ‘ .

’ s8] 7/11 Cray Si1t and Clay 15 (oo 1]|3s6eh 38 } 15| 28
g42.9 _ﬁo_._ 10/10 Gray 811% and Clay 15 | ol1]afslen| 33 12|e3
L o

637.9 = . | | el \
“— 12/13 Cray 811t and Clay a7y |olo| o ‘ 36 6L | 32 12| 23
] : | P
| 9] || ‘ :
632.9 }-19- 18/21 Gray 811t (18 oo 1 59%0 | NP w2 32 }
5 ] ]
6279 [ 1 | ' X \
76_|21/23 Gray 511% ‘19 00 , 18514 | xp |mp |18 ‘
22, 5 | |
622.9 1 90 16/20 Gray Clayey 51t 20 o |2 6|10l 26l 817
87 | I |
a1 | s3] y
| geT] ev/ee Gray 311t 21 |o |]' 0|1 | 60|39 | np | ¥R 21
| 88 |
612.9 | 90 | ‘
] e2f26 Gray 811t 22 1o [ 1)1 | s€|k2| NP | NR| 21
= |
607.9 H 50w |
) se] (0.77) Gray Cravelly S11% 23 |15)3 }a ‘32 her-ax | 9 13
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

TEST BORING LOG3 0S00MGBMR.GPJ) PRIMENG.GOT 4173

(o= BRIME ENGINEERING
E S ARCHITECTURE INE.

STA. & OFFSET:

1

TEST BORING No.: BMB-01

449+01.48 27.73' Lt -

Hammer

BMB-01: PAGE 1 OF 3

S ELEVATION: 731.4ft
CLIENT: _Richland Engineering Ltd.
PROJECT: __Bridge No. SUM-271-0854 Lt. over BM Road PROJECT No.: 03001g
LOCATION: _Summit County, OH
DATE STARTED: ____2/26/03  DATE COMPLETED: ___2/27/03
SAMPLER DIAM: 20 YL 88 HAMMER WT.: 140ib FALL: 30" ..
CASING DIAM: 3.25" TYPE: HSA OTHER:
DRILLING [INFORMATION: FIELD DATA LABORATORY DATA
Morth America Drilling, Inc. using a CTME 55 Truck Mounted Drill Rig ATTERBERG .
LIMITS (%) £ %
GROUNDWATER INFORMATION: g g o |
Groundwater was encountered at 45.0 feet during and 45.0 feat upon completion of drilling E a| = ” E g
operations. ~ &1 5 & w B
x o OF| o | & £l 2|z 2185
A HHEHEEREE
w = = Jleld|= 0
GROUNDWATER {7 GROUNDWATER T EXTENDED GROUNDWATER % £ 5 IHE § gleg |k E 3 E ﬂg‘ é
¥~ DURING CRILLING UPON COMPLETION i READING s M | ggﬁ E 2la 3 g E g -] Eg
ELEV Seill LY w3 ol T -
3] Dﬁ:’};‘,‘;ﬁ MATERIAL DESCRIPTION % % g 25| 8 |2 ol |28 |58 §§
T U327 A\TOPSOIL = -
777 “Viediom siiff io stiff, brown SILT AND GLAY (A-8a), trace sand, 515 "-":ﬂg 8137523 |35|22|13| 0| 5| 84| Ada
/ trace to no rock fragments. (fill). WNE
ss | asd4.10(175 23| - | - - VISUAL
% 2 :Eg
- / 3 §
784 84 Siff, brown SANDY SILT (A-4a), some clay, frace fock s 5'°Egg15 25118~ | = -|- VISUAL
fragments (fl). 1°
SS | 8543,13|15/ 15| - | ~ - - VISUAL
< | N3
7041 0] Siifto hard, brown SILT AND GLAY (A-6a), trace sand. tace | & | ' Pl Rl el Bl B - VISUAL
/ rock fragments, moist (fil). -NE
55 |1354 .14 (30| 23| - | - | - VISUAL|
% o |33
85 16045 5 14 (40| 19| — | = R VISUAL]
% AT
]
% SS | 1854, 18|45/ 18| ~ | - N VISUAL
/ B _E?
/ 1
/ s | 21045, 12 [325( 18| ~ | - B - VISUAL
/ ) :ES
/ 1
/ ss (23543, 19|45/ 18| - | - - - VISUAL|
/ 10 gﬂ 12
% ﬁ ES'EEI“?’B 45+ 17| = | - - - VISUAL
¥y 4
é ss | 28545253750 19| - | - -|= VISUAL
a3 22l Very st brown SANDY SILT (A-4a), e ciay, frace rock 124 N-Eg 9 (12516 | - | - - - VISUALY
' ? “Jragments, moiet. (fill) )f-. 128 -
/ Very stiff, brown SILT AND CLAY (A-6a), frace sand, trace rock =
fragments, moist (fil). -
/ ss |54 .25 (454 19| ~ | - o VISUAL
% 13 Eﬂi&
m&aamﬁ ‘3’3 285 _,?013 30|23|29{21| 8|0 1143;4sz
NOTES/REMARKS. 55 = Spiit Spoon, HSA = Hollow Stem Augur, ST = Shelby Tube, NP = Nan Plastic, WOH = Weight Of
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Date: November 5, 2021
SubJect SUM-271-8.25, PID 111417 Foundation De51gn Recommendations

& ARCHITECTURE INGC.

@ ﬁmmz ENEINEERINE

STA. & OFFSET:

TEST-BORING No.: ' BMB-01

TEST BORING LOGY 03001GEMR GPJ) PRIMENG.GDT 417103

Hammer

449+01.48,27.73' Lt.
ELEVATION: f31.41
PROJECT: _ Bridge No. SUM-271-0854 Lt. over BM Roff  PROJECT No.: 03001g
DRILLING INFORMATION: FIELD DATA LABORATORY DATA
Morih America Drilling, Inc. using @ CME 55 Truck Mounted Drill Rig ATTERBERG ~ |z
| LIMITS (%) ® S
GROUNDWATER INFORMATION: i . m
Groundwaterwas mur:hmdc 45.0 feet during and 45.0 feel upan completion of drilling E . s g _
operations. . o g‘? % . g N 2 8;. }
I EE3RIE|8(5(2|5 8]0 388
: s 5| BZ g ¥ 3. = o
W GROUNDWATER 17 CROURDWATER EXTENDED GROUNDWATER Z1 9 £ 0 g Q ElE|3 w of é__.
DURING DRILLING UPON COMPLETION READING o ﬁ g E|B|3 g g w 55 g
Eev foepmH| SOV il 2 Slalalyg % - 3
o e o | MATERIAL DESCRIPTION 31203858 atatetdl8 38|38
Very stiff to stiff, brown to gray SANDY SILT (A-4a), some clay, -
trace to no rock fragments, moist. (continued) -
Ss | 4354529 (175 19| - | - - - VISUAL]
A A :ﬂ i
SS | 485)7¢20 (225 20| ~ | — - - VisuAL|
w3
. Ada
Nate: Color changed to gray at approximately 53.5 foet. s 53553‘ 16 [1.25) 27 |28 19| 9 | 0| 1 |a7e2
55 | 58595, 18 [1.0[27 | - | - -1 - VISUAL
R
ST |eastw ST 29 -|- B - vis
ST s UAL|
85 | 68 412|075/ 28 | -~ | - - - VISUAL|
e ¥
s |735 5,10 |056(29 | ~ | - -1 - VISUAL
21 a
ss |78545,25|05| 28| - | - -|=- VISUAL]
z | W
6479 835 + 1] Very sfiff to hard, gray SILT (A-4b), some clay, trace to no sand, ?_,g 8. :‘"23 05(23| -~ | ~ . VISUAL
+.+|  roiet. 3
++
+ 4 _ _
NDTI:SJ’RES{ARKS SS = Spitt Spoon, HSA = Hollow Stem Augur, ST = Shelby Tube, NP = Non Plastic, WOH = Weight Of

BMB-01: PAGE 2 OF 3
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

| ' PRIME ENGINEERING © - TESTBORING No.: BMB-01
ﬁ 8¢ ARGCHITECTURE IND. STA. & OFFSET: 449+01.48,27.73 Lt.
ELEVATION; ____7314ft
PROJECT: _Bridge No. SUM-271-0854 Lt D\ir BN Hoad™ ) PROJECT No.: 03001g_
RILLING INFORMATION: FIELD DATA LLABORATORY DATA
North America Drilling, Inc. using a CME 55 Truck Mounted Drill Rig , ATTERBERG ~ {H
LIMITS (%) g g.
GROUNDWATER INFORMATION: g g a 2
Gmundmlurm}-.'mnummdmﬁ.ﬂfadﬁlm; and 45.0 fest upon completion of driling E @ | = s g gﬁ
Dmﬂﬂ . - Lo =
" ® i 2 i’ E E ; | 2 8§
§E5§3”5§§E5“>5§
' | - A HEHAHBHEEE
GROUNDWATER Y7 GROUNDWATER . EXTENDED GROUNDWATER s we o E ok Olwlas| &
DURING DRILLING =& UPGN COMPLETION READING él JglEl2l 3 22| % E&—J; gg§
Sailf C S| 2 J|lala - =
& P L= MATERIAL DESCRIPTION % z 3 38|& § TRERE § g |dg a5
74T Very stiff to hard, gray SILT (A-4b), some clay, frace to no sand, =
¥4 1] moiat. (continued) ss mﬁ-gsﬁ 175/ 22| 25| 20| 5 | 0 | 0 |s2u8| A4b
24 b
[+t +°
[+, + -
+ + ]
-+1,+ =
[+ + 55 | 93549, 12125/ 22| - | ~ - - VISUAL
++ 25 _Eg
Lt -
[+, + ]
Ft -
I+: SS | 98541, 15 (0.75( 23 | - | = - - VISUAL|
B R % :ﬂ jo
AL -]
[+ 3
+,+
:+i+' j _
L+ 5] - - - -
527 8| 1A Tiard, gray SILT AND CLAY (A-63), frace sand, trace to 1o rock > 'm‘f’lﬁﬁﬂ 3017 VISUAL
% fragments, moist. E'
/ 58 "IIIBS-: 4.5+ 16 | — - - - WVISUAL
% "3
% 55 |1138§] 45+ 15| = | - - - VISLIAL
% 5" Ng
/ ss [1185 45+ 18| = | ~ B VISUAL
. Q, et
61147 1201 TERMINATION DEPTH = 120.0 FEET
NOTES/REMARKS:  SS = Spiit Spoon, HSA = Hollow Stem Augur, ST = Shelby Tube, NP = Non Plastic, WOH = Weight Of
Hammer
BMB-01: PAGE 3 OF 3

TEST BORING LOGS D3001GEMR.GP) PRIMENG.GOT 41703
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

| q' PRIME ENGINEERING . ~© TESTBORING No.. BMB-02 |
4 & ARCHITECTURE INB. ' s7asorrser A50+35.88, 2090 Lt -7 |,
ELEVATION: 70251

CLIENT: _Richiand Engineering Ltd.
PROJECT: _ Bridge No. SUM-271-0854 Lt over BM Road _ - . ‘PROJECT No.: _030Q1g

LOCATION: __Summit County, OH
DATE STARTED: ___2/7/l03 __ DATE COMPLETED: .__2/10/03

“SAMPLER DIaAM: 20" TYPE: SS . HAMMER WT.: _ = 1400 FALL: 30"
CASINGDIAM: ___325" __ TYPE: HSA OTHER:
IDRILLING INFORMATION: - FIELD DATA LABORATORY DATA
Morth America Drilling, Ing. using @ CME 55 Truck Mounted Drill Rig ATTERBERG —
> - ' LIMITS (%) z g.
GROUNDWATER INFORMATION: F o |w
Groundwater was encountered at 11.5 feet during and at 26.0 feet upon completion of driling - % : E E
aparations. « " gg_ 8|z § ; Si
| E E|Z|g|Z|0x
A IHEHHBHEEE
S | w Jlo| o 2 =
GROUNDWATER {7 GROUNDWATER F EXTENDED GROUNGWATER Z|a g% 3 Elgl5|5 | 8|u|ek é
| X DURING DRILLING = UPON COMPLETION 4 READING é 'é_& 28 E =] § g 5 W | @ Ef,;"
ELev |perH| SO0 Szl =2 [ ] g K g
Lev foePT g;'.‘f; MATERIAL DESCRIPTION 3|3 @258 | SaTm([m|2[8]|35]3
] 54 TOPSOIL
018 M%’ sun,mwnmLTANDCLM(A-sa},lmnu,tracetnmmck/' Ss |10 14 45+ 17 | = | = i VISUAL
// ments, trace roots (fill)
= / - - — —
690 38—y hiTio sof brown SILTY CLAY (A60), trace sand, race o | 3 | —-4y|3 '8 [#7°| VISUAL
- no rock fragments, moist to wet.
ss | 60 10(1.75| 28 |40 |24 |16 | 0| 3 | o7 | A
ss | 85 4| - 28| -|- - = VISUAL
4
691.54 11""_"'.,_“' Medium stiff to stiff, brown SILT (A-4b), some clay, trace sand, *555 " S| —-1|26]| -~ . VIILAL
L+t molst to wet.
+, +
:+i+ sss 13 g |45+ 23| - | - - - VISUAL|
+ 4
ot
iy ST | 18 sT| - -] - - - VISUAL
P+-|-+ T
[+ +
Jd iashats - - = .
8840 1855 icqiem danse, brown COARSE AND FINE SAND (A-3a), frace | g | 3 20 VISUAL
'.1_.__.;_‘ rock fragments, moist.
8815+ 21.0M% T gry siiff fo hard, brown SILT (A-4b), some clay, irace sand, S 2% 2 | - -\~ VisuAL
.+++ rnoist.
1+1 S5 | 2354927 (1.25( 22 (26|17 | 9 | O | 3 [52/45 A4b
+1+ ¥ss |28 s0 45+ 18| = | = -| - VisuaL|
+ ++ 11
+ o+
6743+ 28.2)

Very stiff, gray SILT AND CLAY (A-6a), trace sand, trace to no S5 | 28519 ,16(15/25 ) - | = - - VISUAL
rock f i

1810126 | - | - -| - WVISUAL|

bs18|15|/23| - | - -| - VISUAL}
14 ?

11 ,
I NOTES:REMNI?KS: SS = Spiit Spoon, HSA = Hollow Stem Augur, ST = Shelby Tube; NP = Non Plastic, WOH = Weight Of
Hammer

DO\

TEST BORING LOG3 03001GEMR.GPJ PRIMENG GOT 41703

BMB-02: PAGE 1 OF 3




Page 21 of 32
Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

T PRIME ENGINEERING = .

‘TEST BORING No.: BMB-02 |

& ARCHITECTURE [ING. STA. & OFFSET: 450+35.80, 20.32' Lt
P ELEVATION: 7025t
PROJECT: _Bridge No. SUM-271-0854 Lt over BM Road PROJECT No.: .- 03001g
DRILLING INFORMATION: - FIELD DATA LABORATORY DATA
North America Drilling, Inc. using a CME 55 Truck Mounted Drill Rig ATTERBERG =
_ LIMITS (%) £ g.
GROUNDWATER INFORMATION: . g a |@
Groundwaler was encounfered al 11.5 feat during and al 26,0 feel upon completion of driling g E g g
oparations, _ g
1 i c|E Zlz E g5
gl E = wlzle g £ E x5\ 5
- AR HHHBHHR
< 1w E|Q w |0
¥ SIS, Y SOOI W SRR y | %gg AHEHBR
5 Pl MATERIAL DESCRIPTION A -HiH et HE IR
;}/ Very stiff, gray SILT AND CLAY (A-Ba), trace sand, trace to no -
/ rock fragments, moist. (continued) R
/ ss |43553:15(10{25] - | - - - VISUAL
% L
% Ss | 4854518 (075 26 | - | — - VISUAL
% 18 :E 0
% S5 | 5354, 17 |0.75| 28 | - | - - - VISuAL
/ 1 :!E 10
% E
% ss |s85fy 519|075/ 26| ~ | — - - VISUAL
% 1 EE 12
% 55 |easfg,24 (15|21 |31 19|12/ 0| 1|98 | Afa
% e
834.0 €85 S —5H gray SILT (A-4b), some ciay, frace sand, moist. ss “-fggg.aéﬂ 15| 2
_+++ . B
[+ .
4+ 3
L + —
[+ =
[+, + 8§ | 13- - |24} - | - - - VISUAL
"'1_*' 21 :g}'u""a""L
I 10
et =
[+ + ]
474 .
:+'+"+ = 5| 18 VISUAL
824.0+ "”}* Fard. gray SILT AND GLAY (A6a), trace sand, Irace o no fosk | 39 "'55313‘ 2 - -
% fragments, moist. R 20
/ ss |sasty 41 |40| 20| - | =~ -1 - VISUAL
% = | Wk
7 ]

Hammer

TEST BORING LOGS 03001 GEMR.GPJ PRIMENG.GOT 4/17/03

NDTESJ‘REMA{RKS: S5 = Spiit Spoon, HSA = Hollow Stem Augur, ST = Shelby Tube, NP = Non Plastic, WOH = Weight Of

BMB-02: PAGE 2 OF 3
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

.'.F‘-HIM-EENEI_N-EEEJ NG

TEST BOR]NG Nﬂ BMB-IH

TEST BORING LOGS 03001GEMR.GPJ PRIMENG GOT 41703

& ARCHITECTURE INGC. STA. & OFFSET: 450+35.89, 20.92' Lt
' ELEVATION; ____ 7025ft
PROJECT: _Bridge No. SUM-271-0854 Lt. over BM Road PROJEQLNO.: 03001g
DRILLING INFERMATION: FIELD DATA " LABORATORY DATA
Morth America Drilling, Inc. uanpaGNEESTmckMuunladDrﬂlRu gmrrsafz;s E g
GROUNDWATER INFORMATION: _ o ‘E E g%
Grnundnalu'mnmouﬂamdni11.5Mdlr‘iﬂoandaizﬁﬂfmlumncumplehmnﬁﬂmng é e ’g ..ag
m' mzﬂgé’xgktzg%@*g
11 HHHHABHEE
. = |.|.:S‘a Ela|lk|E 5 w ﬂi i
Lo R e 1 T HHEIEIE
aev joer L}% MATERIAL DESCRIPTION % 2386 S mThle 813 |5g| 33
Hard, gray SILT AND CLAY (A-6a), trace sand, trace to no rock =
fragments, molst. (continued) S5 | 8854 44 (454 13 | = | - - | = VISUAL]
24 _E
3
'''''''''''''''''''''''' f— - 14, 32| 18| 14| 8| 13| 78 | AGa
e e ~ Fiard, gray SILT AND LAY (A-6a), Tittie to frace sand, trace ss gﬁgﬁw?g 454+ 15
% rock fragments, moist. -]
% SS | 9857 1,55 |45+ 14 | — -] - VISUALI
- % 26 :E%
% ss 10354 53 [35] 18| - -| - VISUAL
% z -E%%
% S5 |1085%; 4 49 [4.25 18 | — - - VISUALY
% s | Nk
% ss 11:@8944 45+ 19| - -1 - VISUAL|
S87.51 115 Z TERMINATION DEPTH = 115.0 FEET N

Hammer

NOTES/REMARKS: S8 = Spit Spoon, HSA = Hollow Stem Augur, ST = Shelby Tube, NP = Non Plastic, WOH = Weight Of
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

PriME ENGINEERING
8¢ ARCHITECTURE INC.

TEST BORING No.: BMB-03 -

Hammer

TEST BORING LOG3 03001GBMR.GPJ PRIMENG.GDT 417103

STA. & OFFSET- 451+20.60, 27.62' Lt.
_ ELEVATION; _____ 735.6ft
CLIENT: _Richland Engineering Ltd.
PROJECT: __Bridge No. SUM-271-0854 Lt. over BM Road - PROJECT No.: 03001g
LOCATION: __Summit County, OH :
DATE STARTED: ___ 2/28/03___ DATE COMPLETED: .___3/4/03
SAMPLER DIAM: ___.2.0" TYPE: _, _Sss HAMMER WT.: 140ib FALL: 30 _
CASING DIAM: 3.25" TYPE: ___HSA OTHER:
DRILLING INFORMATION: . : FIELD DATA LABORATORY DATA
Morth America Drilling, Inc. using a CME 55 Truck Mounted Drill Rig ATTERBERG .
_ LIMITS (%) g g,
GROUNDWATER INFORMATION: ﬁ o |d
Groundwater was encountered at 32.0 feet during and at 25.8 feet upon completion of drilling E g = x ﬁ %
operafions. | & = - E
A FHHHAREBEHEE
1 EHEEHIEABHEE
'y GROUNDWATER §/ GROUNDWATER . EXTENDED GROUNDWATER ﬁ Q ° Eg § 4 s E &l w r:.g_- g
L. GURING DRILLING -~ UPON COMPLETION L _READING wiy QE El2 ﬂ ﬁ ﬁ i 25 B
ELEV |DEPTH o) MATERIAL DESCRIPTION 3|3 § Sz 2|38 - S8 |5e %E
| ) |G g § 35 HEIIMEYERE! 36| 0w
EECER I —~TOPSOIL ]
Very stiff to stiff, brown SILT AND GLAY (A-6a), trace sand, ss “’:E 4 18 1737122115 2 | 10| 88 | ABa
/ trace rock fragments, moist (fill). A RL
/ S8 | 354 5 14 21|~ - - - VISUAL|
/ 2 :E [}
- _¥ua
/ ss | 6044, 17 19| ~| = - - VISUAL
% N
% ?f HEE §D1s 20| ~| - - - VISUAL
/ 8s | 110454 © 21| = | = -| - VISUAL
/ 5 :E g
/ ss | 1354, 16 4 [ - - VISUAL
é s |30
% S?'.i 1E.DEE ; 12 22 | - - am - VISUAL
ss | 1859y 5 19 5|~ -~ -l = VISUAL
// d at 19.8 feet. ’ Eg §1
/ Mote: Dark brown organic layer encountere = _ 1 |-
146, 2 Hard 1o medium stiff, brown CLAY (A-7-6), irace sand, trace 3 21-'3:3 ; 23 2 VISUAL
rock fragments, maist to wet. . g
ﬁg za.s'—_'ﬁ 524 19| -] - -] - VISUAL
K
AN
Hﬁ zs.o}a 5 31 24|48 |26{22| 2| 1|97 | AT6
J 18
SS | 2859454 6 0| -1 - - - VISUAL|
12 :ﬂ l
4 ]
B % == 1 s vy i ¢ e o e i e o B - - a8l = - — — VISUAL
ﬁl— i' Brown gravel with sand and silt layer, wet. - 15:’1 gﬁgi 7 ;a - - - - VISUAL
++4] Medium dense to very dense, gray SILT (A-4b), trace clay, trace JN5
++4] sand, moist 138 -
+hy 2
+hy - -
+Ty ss | 38544, 11 25 |NP|NP|NP| O | 1 6338 A
+T _ ] NS .
NOTES/REMARKS: SS = Spit Spoon, HSA = Hollow Stem Augur, ST = Shelby Tube, NP = Non Plastic, WOH = Weight Of

BMBE-03: PAGE 1 OF 3
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

TEST BORING LOGS 03001GBMR.GPJ PRIMENG.GDT 4M7/03

PriME ENGINEERING

| & ARD HITECTURE I-N c. © &TA & OFFSET: __

- TEST BORING No.: BMB-03

45142060, 2762t - -

ELEVATION; ___ 735.6ft

Hammer

PROJECT: __Bridge No. SUM-271-0854 Lt. over BM Road PROJECT No: 03001g
DRILLING INFORMATION: - FIELD DATA ™~ ~ LABORATORY DATA
North America Drilling, IfG. using a CME 55 Truck Mounted Drill Rig ATTERBERG g
LIMITS (% )
GROUNDWATER INFORMATION: g o |6
Groundwaterwas encounterad at 32.0 fget during gnd at 25.8 feel upon completion of drilling E .'i ﬁ_g 5: .
nperaﬂﬂ'rs._ . E"‘ E w §£
B g 2flelsl |2 |g|2 9%
H|z I§ 1S 5| E|E|x5] 8
'y GROUNDWA GROUNDWATER J  EXTENDED GROUNDWATER z | 8 2w § 95] ale|E15|w |28
¥- DURING DRILLING UPON COMPLETION 4 READING ; % g#% =213 5 g E 22 ﬁg
ELEV DI Sail! z S|leiS P g =0
ol MATERIAL DESCRIPTION :1283x\8 |8 2er518|8 |58 35
[FF Medium dense to very dense, gray SILT (A-4b), trace clay, trace .
14_: sand, moist. {continued) ]
- + e
1*: SS | 43545 5 20 M| = - - = VISUAL
LS 15 :ﬁ
et N 11
[+t -
[+ ]
[+ 1+ sS | 48545, 25 23| - | - -1 - VISUAL
[+ + 16 :En
41+ 3 8
[+t
N ]
+ + .
[+ + ss | 53535, 33 2| - | = iy VISUAL
L+ 17 jﬁ 149
.+++ -
+71+ =
L+ ]
i{ ss | 585 %56 21| = | - - = VISUAL
i DEE!
_+++ .
Rt -
[+ + -
et + n I | =
ST 8 A Very sii o hard, gray SILT AND CLAY (A-6a) frace sand, 5 "”’Zggw 2 VISUAL
% trace to no rock fragments, moist. E 1
% 55 | 88.54 5 24 28| - | - -] = VISUAL
% © Y h
% 5§ n,s'—d" 19 24| - | - -] - VISUAL
% T,
% ss |78544,39(1.75/ 20 (30|18 | 12| 0| 1 | 99 | Asa
% 22 :ﬂig
_ :
/ S5 | 83, 23175 25| - - =] = VISUAL]
% = | "W
% - :
NOTESIREMARKS. 55 = Spift Spoon. FISA = Hollow Stem Augur, ST = Sheiby Tube, NP = Non Piasic, WOH = Weight Of

BMB-03: PAGE 2 OF 3
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

E— PrIME ENGINEERING

8 ARcHITECTURE INC.

STA. & OFFSET:

. TEST BORING No.: "BMB-03 |
451+20.60, 27.62' Lt

ELEVATION; ____ 7358ft
PROJECT: __Bridge No. SUM-271-0854 Lt. over BM Road PROJECT No.: 03001g
- |DRILLING INFORMATION:  ~ -, FIELD DATA LABORATORY DATA
Naorlh America Drilling, Inc. using a CME 55 Truck Mounted Drill Rig ATTERBERG =
LIMITS (%) £
|GROUNDWATER INFORMATION: 4 : & %
Groundwater was encountered at 32.0 feet during and at 25.8 feet upon completion of drilling : . 2
operations. : g,_ = ) “lzg
& £ § i e |5 2 2| & §§ &
%EE%EE Z1216 e g3 s
Z ] E olF|E 5 £ L
!&nmnﬁﬂfﬂa umcmﬁgmu ¥ N DAATER ;_j % 3 EE E % § @ g 951 9 g% %g
Soill = = L
e *g}“smd MATERIAL DESCRIPTION 2 § 5|d|2mfm el S g Jz| 3%
;// Very stiff to hard, gray SILT AND CLAY (A-6a), trace sand, .
trace to no rock fragments, moist. (continued) 55 | 8854y, 19 (075 26 | - | — -] - VISUAL
% 24 EE ?ﬁ
% §S | 93543, 23 (10|27 | - | - -l - VISUAL
% = Nk
% Note: Occasional silt lenses encountered at 58,5 feet. 52: sa.szgsaa 225023 = | ~ - - VISUAL
- X 14
/ A ]
=/ : 2 - |- -] - VISUAL
83217 "“".*é Fard to very sbiff, gray SILT (A-4D), some day, frace sand, frace | 27 1“5:_'135:33 aadt b
+,+| 1o no rock fragments, maist. 3 I
|t -
+,+ .
j+I+ -
Ry 85 1085}y 045 |30 21| - | - -] - VISUAL]
.+I+ 28 :E'ﬁd
_+++ . 4
[+ 1+ ]
[+ :
+. + .
oty SS [113543,20 (35|21 | - | ~- - - VISUAL
i+ » |k
+ + =
R -
++ =
.-+++ -
pha ss [1125] 150 as|21| - | - -] - VISUAL|
++ = _E:\m
615.64 1200 TERMINATION DEPTH = 120.0 FEET
—

Hammer

TEST BORING LOG3 03001GBMR.GPJ PRIMENG.GOT 417/03

NOTES/REMARKS: _SS = Spit Spoon, HSA = Hollow Stem Augur, ST = Shelby Tube, NP = Non Plastic," WOH = Weight Of

BMB-03: PACE 3 OF 3
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

PILE NOMINAL RESISTANCE VERSUS EMBEDMENT DEPTH -REAR ABUTMENT (B-001-0-70)

NOMINAL RESISTANCE (KIPS)
0.00 100.00 200.00 300.00 400.00
0.0

10.0

)
o
o

w
o
o

IS
o
o

4

o)
o
o

~
o
o

PILE EMBEDMENT DEPTH (FEET)
3
o

[
o
o

90.0 “

100.0
Side Friction (kips) ———Tip Resistance (kips) Total Resistance (kips)
UBV (kips) e RsSU+EOID = Geotechnical Length (ft)
@ aximum UBV (kips)
PILE DRIVING RESISTANCE VERSUS EMBEDMENT DEPTH -REAR ABUTMENT (B-001-0-70)
NOMINAL RESISTANCE (KIPS)
0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00 400.00
0.0

10.0
_. 200
-
w
& 300
I
-
& 400 N
o
Z 500
s
S 600 N
o
=
W 70.0
w
=
& 800

90.0 \

100.0

———Tip Resistance (kips) Side Friction (kips) Total Resistance (kips)

e EQD (ki) UBV = Geotechnical Pile Length (ft)
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

PiLE NOMINAL RESISTANCE VERSUS EMBEDMENT DEPTH-REAR ABUTMENT (BMB-01)

NOMINAL RESISTANCE (KIPS)
0.00 100.00 200.00 300.00 400.00 500.00 600.00

0.0

20.0

I
o
o

/

[e2)
o
o

[o]
o
o

PILE EMBEDMENT DEPTH (FEET)

100.0

Side Friction (kips) —— Tip Resistance (kips) Total Resistance (kips) UBV (kips)

e RsSU+EQID = Geotechnical Length (ft) @ \aximum UBV (kips)

PILE DRIVING RESISTANCE VERSUS EMBEDMENT DEPTH - REAR ABUTMENT (BMB-01)
NOMINAL RESISTANCE (KIPS)

0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00 400.00
0.0

20.0

40.0

60.0 :l \

80.0

100.0 _\_;l

120.0

PILE EMBEDMENT DEPTH (FEET)

Total Resistance (kips)

———Tip Resistance (kips) Side Friction (kips)

e EQD (kipS) UBv = Geotechnical Pile Length (ft)
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

PILE EMBEDMENT DEPTH (FEET)

100.0

PILE NOMINAL RESISTANCE VERSUS EMBEDMENT DEPTH - PIER 1 (B-012-0-65)

NOMINAL RESISTANCE (KIPS)
0.00 100.00 200.00 300.00 400.00

0.0
10.0
20.0
30.0
40.0

500.00

50.0

60.0

N
70.0 ~
N
80.0
90.0

Side Friction (kips) ———Tip Resistance (kips) Total Resistance (kips) UBV (kips)

e RsSU+EOID = Geotechnical Length (ft) @ \laximum UBV (kips)

PILE DRIVING RESISTANCE VERSUS EMBEDMENT DEPTH - PIER 1 (B-012-0-65)

NOMINAL RESISTANCE (KIPS)
0.00 50.00  100.00 150.00 200.00 250.00 300.00 350.00 400.00 450.00 500.00

0.0
10.0
20.0
30.0
40.0

50.0

60.0

70.0
80.0
90.0

100.0

PILE EMBEDMENT DEPTH (FEET)

—— Tip Resistance (kips) Side Friction (kips) Total Resistance (kips)

e EQID (Kips) UBv = Geotechnical Pile Length (ft)
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

PILE EMBEDMENT DEPTH (FEET)

PILE NOMINAL RESISTANCE VERSUS EMBEDMENT DEPTH - PIER 1(BMB-02)
NOMINAL RESISTANCE (KIPS)

0.00 100.00 200.00 300.00 400.00 500.00 600.00
0.0
40.0 \\
60.0
80.0
100.0
120.0
Side Friction (kips) ——Tip Resistance (kips) Total Resistance (kips)
PILE DRIVING RESISTANCE VERSUS EMBEDMENT DEPTH - PIER 1 (BMB-02)
NOMINAL RESISTANCE (KIPS)
0.00 100.00 200.00 300.00 400.00 500.00 600.00
0.0
20.0
-
w
re
=~ 400 N
I
-
[-N
w
o
Z 600
w
=
[=]
w
[--]
=
b 80.0
w
=
o
100.0
120.0

——Tip Resistance (kips)
e EOID (Kips)

Side Friction (kips)
UBv

Total Resistance (kips)

e Geotechnical Pile Length (ft)
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

PILE NOMINAL RESISTANCE VERSUS EMBEDMENT DEPTH - PIER 2 (B-012-0-65)
NOMINAL RESISTANCE (KIPS)

0.00 100.00 200.00 300.00 400.00 500.00
0.0
20.0
=
w
w
'8
— 40.0
I
-
a
w
o
- Y
z
w
= 60.0
a
w
-]
2 R
w
w
=
a  80.0
100.0
Side Friction (kips) —— Tip Resistance (kips) Total Resistance (kips) UBV (kips)
e RsSU+EQOID = Geotechnical Length (ft) @ Maximum UBV (kips)
PILE DRIVING RESISTANCE VERSUS EMBEDMENT DEPTH - PIER 2 (B-012-0-65)
NOMINAL RESISTANCE (KIPS)
0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00 400.00 450.00 500.00
0.0
. 200
-
w
w
'8
= 400
a
w
o
'uz: N
= O \
o
w
[-+]
=
w
W 800
=
a
100.0

- Tip Resistance (kips) Side Friction (kips) Total Resistance (kips)

=== EQOID (kips) UBV = Geotechnical Pile Length (ft)
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Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

PILE NOMINAL RESISTANCE VERSUS EMBEDMENT DEPTH - PIER 2 (BMB-02)
NOMINAL RESISTANCE (KIPS)

0.00 100.00 200.00 300.00 400.00 500.00 600.00
0.0
=
w
w
£ 400 N \
< \
[
a
w
[a]
Z 60.0
w
=
o
w
s
w 80.0
w
=
[
100.0
120.0
Side Friction (kips) ———Tip Resistance (kips) Total Resistance (kips) UBV (kips)
e RsSU+EOID = Geotechnical Length (ft) @ Maximum UBV (kips)
PILE DRIVING RESISTANCE VERSUS EMBEDMENT DEPTH - PIER 2 (BMB-02)
NOMINAL RESISTANCE (KIPS)
0.00 100.00 200.00 300.00 400.00 500.00 600.00
0.0
20.0
-
w
o
— 400 N
I
-
[- %
w
[a)
Z 600
w
s
o
w
[--]
2 800
w
=
o
100.0
120.0

—— Tip Resistance (kips) Side Friction (kips) Total Resistance (kips)

e EQID (Kips) UBV = Geotechnical Pile Length (ft)



Page 32 of 32
Date: November 5, 2021
Subject: SUM-271-8.25, PID 111417 Foundation Design Recommendations

PILE NOMINAL RESISTANCE VERSUS EMBEDMENT DEPTH - FORWARD ABUTMENT (BMB-03)

NOMINAL RESISTANCE (KIPS)
0.0 100.00 200.00 300.00 400.00

0
0.0
20.0
40.0

=
w
w
<
I
E N
o N
Z 60.0
w
=
=)
w
s
w 80.0
w
=
a

100.0 \

120.0

Side Friction (kips) —— Tip Resistance (kips) Total Resistance (kips)
UBV (kips) = Geotechnical Length (ft) @ aximum UBV (kips)

PILE DRIVING RESISTANCE VERSUS EMBEDMENT DEPTH - FORWARD ABUTMENT (BMB-03)

NOMINAL RESISTANCE (KIPS)

0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00 400.00 450.00

0.0
20.0
40.0

60.0

80.0 s
1000 \

120.0

PILE EMBEDMENT DEPTH (FEET)

———Tip Resistance (kips) Side Friction (kips) Total Resistance (kips)

e EQID (kips) UBvV e Geotechnical Pile Length (ft)



