]EINFRASTRUCTU RE
CONSULTING & ENGINEERING

January 23, 2023

Mr. Billy Hardwick

Senior Project Manager
Archer-United Joint Venture
billy.hardwick@uig.net

Re: Report of Dynamic Pile Testing
Bent 4 Pile 11
Bridge 36 - Colonial Life Blvd. Ramp B Bridge over I-126, I-126 Ramp & S-287 (Arrowwood Road)
Project ID: P039718
Richland County, South Carolina

Dear Mr. Hardwick:

The attached results of dynamic pile testing for the subject pile and project includes measurements and analysis performed
by Infrastructure Consulting & Engineering in accordance with ASTM D4945. Measurements were made with the Pile
Dynamics, Inc. Model 8G and signal matching analysis was performed with CAPWAP version 2014. For further information
on the test method please refer to the ASTM.

Also included are the production pile driving recommendations for Bent 4 of the subject project. The Geotechnical Engineer
of Record should ultimately make final recommendations for foundation design and construction.

Thank you for the opportunity to provide these services.

Sincerely,
Infrastructure Consulting & Engineering (ICE), PLLC
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Appendix A

Dynamic Pile Testing, Signal Matching Results, and
Calibration WEAP

Bridge 36, Bent 4, Pile 11
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Report for Dynamic Pile Testing
Richland County, SC, Bridge 36, Bent 4, Pile 11

:IEINFRASTRUCTU RE
CONSULTING & ENGINEERING

Summary of Provided Project and Pile Driving Information

Project Description

Colonial Life Blvd. Ramp B Bridge over I-126, I-126 Ramp & S-287 (Arrowwood
Road) Richland County, South Carolina

Pile Driving Contractor

Archer United Joint Venture

Project ID P039718
ICE Field Personnel Sally G. Thomson, P.E.
ICE Responsible Engineer Michael J. Simpson, P.E.
Pile Cushion
Bent Number Station Pile Type Pile Batter Hammer Used Type and
Thickness
Bent 4 35434.51 HPIAXES | prumb ICE I-19v2 N/A
with Pile Tip
. Total Pile Length Below . Initial Drive Test | Restrike Test
Pile Number above Pile
(feet) Gages Tip Date Date
(feet) (feet)
11 50.0 47.7 N/A 1/18/23 N/A
Factored Design Geotechnical Nominal Required Driving Minimum Tip
Load Resistance Factor | Resistance of Pile | Resistance of Pile Elevation of Pile
(Kips) (Kips) (Kips) (feet)
273 0.65 420 420 "187.0

Installation Records Provided to ICE

Please Refer to SCDOT Pile Driving Logs

Project Information and Soil Borings Provided to ICE

Yes, Attached in Appendix C

Pile Driving Equipment Data Form Provided to ICE

ICE I-19v2 Data Hammer Sheet Attached
in Appendix D

Strain and Accelerometer Calibrations Attached

Yes, Attached in Appendix E

Steel Acceptable Compression Driving Stress Limit (ksi)* 45
Steel Acceptable Tension Driving Stress Limit (ksi)* 45
*For steel piles based on Section 711.4.2.2 and a steel yield strength (Fy) of 50 ksi.
Approximate Reference Elevation (feet) 208.0
Approximate Ground/Mudline Elevation (feet) 207.0
Approximate Final Pile Penetration Below Reference at End of Initial Drive (feet) 43.1
Approximate Final Pile Tip Elevation at End of Initial Drive (feet) "164.9
Approximate Final Pile Penetration Below Reference at End of Restrike (feet) N/A
Approximate Final Pile Tip Elevation at End of Restrike (feet) N/A

110 Midlands Court | West Columbia, SC 29169 | 803-822-0333(P) | 803-822-0034(F) | www.ice-eng.com
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:aeizrat for Dynamic Pile Testing ]EI NFRASTRUCTU RE
Richland County, SC, Bridge 36, Bent 4, Pile 11 CONSULT' NG & ENG'NEER'NG

Additional Notes on Pile Installation

-Pile 11 was monitored with instrumentation for the entire initial drive.

-For additional detailed information on the hammer driving system, bridge plans, and soils information please
refer to the project documents.

-The blows per foot of penetration for the pile was kept by the PDA operator on the PDA during the initial drive.
A pile driving log was also maintained by a SCDOT representative.

Summary of Results

Dynamic Pile Testing Results (Detailed Results in Appendix A)

Location* | Capacity | Case Max. Avg. Max. Avg. Comp. Avg. Avg.
(Kips) Method | Comp. | Comp. Comp. Stress at Transferred | Stroke
Stress | Stress Stress at | Pile Bottom Energy (feet)
(ksi) (ksi) | Pile Bottom (ksi) (k-ft)
(ksi)
EOD 519 RX7 31.1 22.0 26.2 11.6 15.5 6.9
Signal Matching Analyses Results (Detailed Result in Appendix A)
Location* Ruit Rside/ Rena | Equiv. | Stroke | EMX Qs Qt Ss St MQN*
(kips) (kips) BPF* (ft) (k-ft) | (in) (in) | (sec/ft) | (sec/ft)
EOD
(Blow 979) 520 287/233 188 8.9 20.6 0.23 | 0.12 0.19 0.07 3.27

*EOD — End of Drive; BPF — Blows per foot; MQN — Match Quality Number

Dynamic Pile Testing Interpretation and Commentary

The capacity listed in the Summary of Dynamic Pile Testing Results is based on the RX7 (Maximum Case
Method with J(c)=0.7) solution for the average for the last increment of the initial drive. The summary plot and
table attached for the dynamic pile testing results are based on the same capacity solution.

Signal matching analysis was performed for a blow (Blow 979) near the end of the initial drive. The signal

matching ultimate capacity near the end of initial drive was above the required driving resistance of 420 kips
for Bent 4.

Compression and tension pile driving stresses were below the acceptable limit for the pile tested during the
initial drive. The pile tested did not show any signs of integrity problems below the gage locations based on the
test results.
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Pile Dynamics, Inc. - PDIPLOT2 Ver 2017.2.58.3 - Case Method & iCAP® Results
Printed: 20-January-2023 Test started: 18-January-2023

CCRP1 Bridge 36 Bent 4 - Pile 11

RX9 (kips) EMX (k-ft) —=—— CSX (ksi)
Maximum Case Method Capacity (JC=0.9) Maximum Energy Compression Stress Maximum
0 130 260 390 520 0.0 10.0 20.0 30.0 40.0 0.0 10.0 20.0 30.0 40.0
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0 50 100 150 200 0.00 3.00 6.00 9.00 12.00 0.0 10.0 20.0 30.0 40.0
BLC (bl/ft) —=—— STK (ft) —=—— CSB (ksi) —=—
Blow Count Hammer Stroke Compression Stress at Bottom of Pile
1 - Template Reference Elevation 208.0 4 - Fuel Setting 2
2 - Ground Elevation 207.0 5 - Fuel Setting 3

3 - Fuel Setting 1



Pile Dynamics, Inc.
Case Method & iCAP® Results

CCRP1 Bridge 36 Bent 4 - Pile 11

Page 1

PDIPLOT2 2017.2.58.3 - Printed 20-January-2023

HP 14x89 w tips

OP: ICE Date: 18-January-2023
AR: 26.10 in? SP: 0.492 k/ft3
LE: 47 .67 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.70

RX7: Maximum Case Method Capacity (JC=0.7)
EMX: Maximum Energy

TSX:

DMX:

Tension Stress Maximum - Full Record Search
Maximum Displacement

STK: Hammer Stroke DFN: Final Displacement
CSX: Compression Stress Maximum BTA: Integrity Factor (1)
CSB: Compression Stress at Bottom of Pile
BL# Depth BLC TYPE RX7 EMX STK CSX CSB TSX DMX DFN BTA
ft bl/ft kips k-ft ft ksi ksi ksi in in (%)
3 200 2 AV3 0 11.0 * 14.1 1.9 10.5 8.02 8.00 93.0
STD 0 3.9 > 1.0 0.8 0.5 0.03 0.00 5.0
MAX 0 16.4 * 15.2 3.0 11.2 8.07 8.00 100.0
@BL 1 3 * 3 3 2 3 1 1
8 5.00 2 AV5 10 17.9  5.81 18.8 3.1 12.5 745 7.20 98.0
STD 6 45 0.92 3.3 0.4 22 049 0.00 4.0
MAX 15 257 710 228 3.6 15.0 8.43 7.20 100.0
@BL 6 4 4 4 6 4 4 8 4
14 6.00 6 AV6 49 13.7 4.87 15.0 3.3 9.2 3.21 2.00 97.8
STD 27 7.1 1.56 4.9 0.8 3.7 1.09 0.00 4.8
MAX 109 235 754 240 4.6 16.8 464 200 100.0
@BL 14 11 11 11 14 11 11 13 9
21 7.00 7  AV7 55 13.3 5.28 15.9 3.1 10.1 2.84 1.71 96.9
STD 15 8.7 1.87 7.1 0.7 5.6 1.18  0.00 5.0
MAX 86 251 8.04 26.0 41 182 4.36 1.72 100.0
@BL 15 19 19 19 15 19 19 17 17
29 8.00 8 AVS8 57 13.6  5.17 15.4 3.1 93 262 1.50 97.4
STD 16 9.3 202 6.8 0.8 5.4 1.13  0.00 4.6
MAX 88 277 830 264 41 185 4.12 1.50 100.0
@BL 22 27 27 27 22 27 27 25 22
37  9.00 8 AVS8 70 123  5.17 15.2 3.1 9.0 229 1.49 97.1
STD 19 9.0 2.18 7.9 1.0 6.1 0.86  0.03 5.0
MAX 90 247 840 275 4.3 18.6 3.71 1.50 100.0
@BL 30 31 35 35 31 35 31 37 30
45 10.00 8 AVS8 68 13.2 5.42 16.1 3.2 96 207 1.47 96.8
STD 19 80 2.1 7.0 0.8 56 057 0.05 5.6
MAX 98 236 855 26.6 4.3 18.8 3.03 1.50 100.0
@BL 44 44 44 44 38 44 38 42 38
53 11.00 8 AVS8 55 7.1 4.20 12.3 3.1 6.4 1.51 1.50 98.6
STD 5 24 040 2.2 0.3 1.5 0.03 0.00 3.6
MAX 63 10.7 4.84 15.7 3.6 8.5 1.60 1.50 100.0
@BL 49 49 49 49 49 49 49 53 46
61 12.00 8 AVS8 69 94 466 14.5 3.3 7.7 1.56 1.50 100.0
STD 13 27 0.60 2.5 0.3 1.9 0.1 0.00 0.0
MAX 96 14.2 5.88 19.1 3.7 11.5 1.83 1.50 100.0
@BL 61 55 55 55 60 55 55 60 54



Pile Dynamics, Inc.

Case Method & iCAP® Results

CCRP1 Bridge 36 Bent 4 - Pile 11

Page 2

PDIPLOT2 2017.2.58.3 - Printed 20-January-2023

HP 14x89 w tips

OP: ICE Date: 18-January-2023
BL# Depth BLC TYPE RX7 EMX STK CSX CSB TSX DMX DFN BTA
ft bl/ft kips k-ft ft ksi ksi ksi in in (%)

72 15.00 4 AV11 57 9.1 4.47 13.8 3.3 71 3.27  3.27 96.9
STD 6 1.3 0.19 0.9 0.2 06 0.00 0.00 5.1

MAX 69 1.9 4.89 15.5 3.9 84 327 327 100.0

@BL 62 69 69 69 62 69 64 64 62

84 16.00 12 AV12 72 8.3 453 141 3.3 71 1.09 1.00 97.0
STD 5 0.7 0.15 0.7 0.2 06 0.06 0.01 5.2

MAX 83 9.3 477 15.3 3.6 8.3 1.17 1.00 100.0

@BL 75 74 74 74 80 74 74 84 73

97 17.00 13  AV13 82 8.8 4.65 14.6 3.5 71 1.08 0.92 97.2
STD 8 0.8 0.17 0.8 0.3 0.7 0.06 0.01 5.1

MAX 96 10.0 4.92 15.8 4.0 8.2 118 0.92 100.0

@BL 96 86 91 91 96 9 86 88 86

110 18.00 13  AV13 81 8.7 465 14.7 3.6 7.2 1.06 0.92 96.9
STD 7 06 0.10 0.5 0.5 04 0.06 0.01 4.6

MAX 101 10.1 4.89 15.9 5.1 7.9 117 0.92 100.0

@BL 109 108 108 108 109 108 108 104 98

123  19.00 13  AV13 81 93 4.75 15.2 3.7 7.2 1.07 0.92 96.7
STD 11 0.5 0.12 0.5 0.3 0.5 0.04 0.00 5.0

MAX 100 99 490 15.9 4.2 8.1 1.1 0.92 100.0

@BL 115 115 113 123 119 113 119 122 113

135 20.00 12 AV12 75 92 474 15.2 3.9 6.9 1.03 1.00 96.1
STD 7 05 0.1 0.5 0.2 0.3 0.03 0.00 5.6

MAX 88 10.3 4.92 16.0 4.3 7.6 1.10 1.00 100.0

@BL 131 135 135 135 124 135 135 128 125

150 21.00 15 AV15 82 9.1 4.79 15.5 4.0 70 096 0.80 100.0
STD 6 04 0.09 0.4 0.3 04 0.04 0.00 0.0

MAX 94 99 49 16.1 4.7 7.6 1.04 0.80 100.0

@BL 149 142 143 141 149 138 142 144 136

166 22.00 16 AV16 80 8.8 4.80 15.5 4.4 66 087 0.75 99.3
STD 5 0.5 0.08 0.4 0.2 0.3 0.05 0.00 2.7

MAX 92 95 490 15.9 4.7 72 095 0.75 100.0

@BL 158 153 153 154 160 164 153 152 151

185 23.00 19 AV19 86 8.8 492 16.0 4.2 64 076 0.63 97.2
STD 5 0.7 0.10 0.4 0.3 0.3 0.07 0.01 4.8

MAX 99 104 5.10 16.7 4.8 70 094 0.63 100.0

@BL 185 167 167 167 171 167 167 178 167

203 24.00 18 AV18 101 8.7 498 16.3 4.2 6.2 0.71 0.66 99.4
STD 9 0.3 0.06 0.2 0.2 0.3 0.02 0.01 25

MAX 119 93 512 16.9 4.7 66 075 0.67 100.0

@BL 202 198 198 198 188 198 188 186 187

223  25.00 20 AV20 119 8.8 5.05 16.6 4.3 6.0 069 059 100.0
STD 8 04 0.09 0.4 0.5 04 0.02 0.01 0.0

MAX 134 98 525 17.2 5.3 69 074 0.60 100.0
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Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 20-January-2023
CCRP1 Bridge 36 Bent 4 - Pile 11 HP 14x89 w tips
OP: ICE Date: 18-January-2023
BL# Depth BLC TYPE RX7 EMX STK CSX CSB TSX DMX DFN BTA
ft bl/ft kips k-ft ft ksi ksi ksi in in (%)

@BL 220 222 222 207 209 218 222 205 204

242 26.00 19 AV19 125 96 520 17.2 4.7 6.1 0.71 0.63 100.0
STD 11 16 0.30 1.0 0.5 0.7 0.09 0.00 0.0
MAX 144 13.5 5.92 19.7 6.0 76 093 0.63 100.0
@BL 239 240 240 240 241 241 240 232 224

260 27.00 18 AV18 126 127 584 19.5 5.2 72 084 0.66 99.4
STD 11 1.0 0.19 0.6 0.6 04 0.06 0.01 23
MAX 140 16.1 6.55 218 7.0 8.5 1.03 0.67 100.0
@BL 253 243 243 243 254 243 243 245 243

277 28.00 17  AV17 147 123  5.83 194 5.3 7.1 0.76 0.70 100.0
STD 8 04 0.1 0.4 0.5 0.3 0.02 0.01 0.0
MAX 160 134 6.1 20.3 6.6 76 0.81 0.71 100.0
@BL 268 274 274 274 261 266 262 274 261

299  29.00 22 AV22 164 12
STD 8 1.
MAX 181 15
@BL 294 29

590 19.7 5.5 69 0.7 0.54 100.0
0.23 0.8 0.5 0.7 0.04 0.01 0.0
6.76  22.6 6.5 92 085 055 100.0
295 295 295 295 295 295 278

322 30.00 23 AvV23 165 12.0 5.88 19.7 5.6 6.5 067 052 100.0
STD 5 0.3 0.07 0.3 0.4 0.3 0.02 0.01 0.0
MAX 177 128 6.04 20.1 6.8 69 072 052 100.0
@BL 320 308 308 317 320 300 308 316 300

347 31.00 25 AV25 165 122 597 20.0 6.1 6.1 0.63 047 996
STD 6 0.3 0.06 0.3 0.5 0.3 0.02 0.01 22
MAX 178 127 6.10 20.5 6.8 6.5 069 048 100.0
@BL 328 339 346 346 347 335 323 342 323

373 32.00 26 AV26 185 13.1 6.25 20.9 7.1 58 0.60 046 100.0
STD 15 06 0.16 0.5 0.4 0.3 0.02 0.00 0.0
MAX 221 147 6.62 222 8.2 6.5 064 047 100.0
@BL 356 365 365 365 372 348 366 364 348

407 33.00 34 AV34 187 13.0 628 21.0 7.6 53 055 035 100.0
STD 10 0.4 0.09 0.4 0.4 0.2 0.02 0.00 0.0
MAX 217 140 652 218 8.5 59 060 036 100.0
@BL 379 390 391 375 384 391 390 400 374

441  34.00 34 AV34 187 127 622 208 77 50 054 0.35 1000
STD 9 05 012 05 05 03 001 000 0.0
MAX 211 139 652 225 90 57 058 0.36 100.0
@BL 414 434 434 434 434 411 411 416 408

474 35.00 33 AV33 194 136 648 216 7.9 5.1 0.55 0.36 100.0
STD 9 0.7 0.16 0.6 0.5 04 0.03 0.00 0.0
MAX 221 152 6.87 228 9.4 6.1 0.60 0.37 100.0
@BL 468 453 453 456 454 453 459 443 442

511 36.00 37 AV37 199 1356 649 217 8.4 48 0.52 0.32 100.0



Pile Dynamics, Inc.

Case Method & iCAP® Results

CCRP1 Bridge 36 Bent 4 - Pile 11

Page 4

PDIPLOT2 2017.2.58.3 - Printed 20-January-2023

HP 14x89 w tips

OP: ICE Date: 18-January-2023
BL# Depth BLC TYPE RX7 EMX STK CSX CSB TSX DMX DFN BTA
ft bl/ft kips k-ft ft ksi ksi ksi in in (%)
STD 5 05 0.14 0.5 0.5 0.3 0.02 0.00 0.0
MAX 211 147 6.81 22.6 9.6 55 056 0.33 100.0
@BL 475 507 490 490 493 484 507 486 475
552 37.00 41  AV41 220 140 6.70 223 9.2 44  0.51 0.29 100.0
STD 15 06 0.15 0.5 0.8 04 0.02 0.00 0.0
MAX 274 153 7.00 234 11.2 53 055 0.30 100.0
@BL 549 542 542 542 551 523 542 512 512
598 38.00 46 AV46 277 144 6.86 227 10.9 28 048 0.26 100.0
STD 21 06 0.16 0.5 0.7 06 0.02 0.01 0.0
MAX 346 159 7.27 239 121 3.7 052 0.26 100.0
@BL 596 598 590 590 596 562 564 583 553
638 39.00 40 AV40 340 20.2 825 26.2 13.6 34 057 030 100.0
STD 19 1.8 044 1.1 1.0 0.8 0.04 0.01 0.0
MAX 376 223 878 275 15.2 49 065 0.30 100.0
@BL 605 613 606 606 631 606 613 636 599
685 40.00 47 Av47 364 206 840 265 16.0 1.8 054 0.25 100.0
STD 17 0.7 0.16 0.4 0.8 0.2 0.02 0.01 0.0
MAX 418 223  8.81 27.3 17.8 23 058 026 100.0
@BL 663 681 681 681 682 639 671 666 639
759 41.00 74  AV74 389 21.2 8.59 26.9 19.3 25 053 0.16 100.0
STD 13 0.7 0.17 0.5 1.1 0.3 0.02 0.00 0.0
MAX 416 227 892 28.3 211 30 056 0.17 100.0
@BL 752 702 702 692 755 752 757 705 686
863 42.00 104 AV104 426 219 879 274 217 32 054 011 100.0
STD 8 0.7 0.18 0.6 0.5 0.2 0.01 0.00 0.0
MAX 449 244 940 296 230 36 057 0.12 100.0
@BL 856 765 765 765 840 850 830 832 760
966 43.00 103 AV103 469 21.7 879 277 231 39 053 0.11 100.0
STD 35 1.0 0.28 1.1 1.3 0.5 0.02 0.00 0.0
MAX 534 245 958 31.1 26.0 49 057 012 100.0
@BL 958 907 907 897 963 962 869 961 864
981 43.08 188 AV15 519 209 8.61 271 24.9 50 052 0.06 100.0
STD 28 3.1 0.75 1.9 1.4 0.2 0.05 0.01 0.0
MAX 543 229 910 296 26.2 54 0.60 0.07 100.0
@BL 971 970 973 971 971 979 971 978 967
Average 254 155 6.89 220 11.6 49 080 0.52 99.5
Std. Dev. 145 5.3 1.59 4.9 7.4 23 082 0.79 2.3
Maximum 543 277 9.58 31.1 26.2 18.8 843 8.00 100.0
@ Blow# 971 27 907 897 971 44 4 1 1
Total number of blows analyzed: 981
BL# Sensors
1-889  F2:[P821] 145.1 (1.00); F4: [S868] 145.1 (1.00); A1: [K12389] 483.2 (1.00);

A3: [K12388] 451.0 (1.00)



Pile Dynamics, Inc. Page 5

Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 20-January-2023
CCRP1 Bridge 36 Bent 4 - Pile 11 HP 14x89 w tips
OP: ICE Date: 18-January-2023

890 F2: [P821] 145.1 (1.00); A1: [K12389] 483.2 (1.00)

891-896 F2:[P821] 145.1 (1.00); F4: [S868] 145.1 (1.00); A1: [K12389] 483.2 (1.00);
A3: [K12388] 451.0 (1.00)

897 F4: [S868] 145.1 (1.00); A3: [K12388] 451.0 (1.00)

898-981 F2:[P821] 145.1 (1.00); F4: [S868] 145.1 (1.00); A1: [K12389] 483.2 (1.00);
A3: [K12388] 451.0 (1.00)

BL# Comments

1 Template Reference Elevation 208.0
2 Ground Elevation 207.0

3 Fuel Setting 1

242 Fuel Setting 2

598 Fuel Setting 3

Time Summary
Drive 26 minutes 38 seconds 10:40 AM - 11:07 AM BN 1 - 981



20-Jan-2023

CAPWAP(R) 2014-3

CCRP1 Bridge 36 Bent 4; Pile: Pile 11; HP 14x89 w tips; Blow: 979 (Test: 18-Jan-2023 11:07:)

Infrastructure Consulting & Eng., PLLC

(2]
£ 3
Y N
SN
3 | e
2= | 1
gz _ 1
g5 . B
L3 ! 3
[ R Y o]
_ _ 7
|
|||||||||| 2
|
|
| /
e S
_ -

-400

|
|
| n
o 0 o
=g S
X
]
S L
—
8 N
-— N
. —
| =
Ee) 3
S..m- |
=0 | 3
Q Q- - - - - - - - - A1
O O | =
—_ —
o O | =
L W
| |
|||||||||| 1= -H-------- -

-400

@
s=EEx2088 229 cc%%
N -NIDOO®®O MO ONODN
NANOeo™~NSad88 Unw® N O
TITNOTZS0RB owoaNew ocococo
N oY !
2
» o
0 DG
[ © z o Do [0) Dm.
o [} o . [ORR = X <
7] .09 = 2 © EE
c <53%s  hom S E®
Do o520y =205 8 vaA
n c c o5, ) Tt 508 Z oo
2 o= EQulz Sg8cga HExXxE<
SEFSE=S2 0555 2S2F
T < =
£ WNST SO0 NGNgG
SEBR8888S T8EE 2828
dWrFWHFFFFO 2FZ=2Z2 <K
o ! I [ | | I | I | ' o
O | I [ I [ I I I ! o
S s}
. 0 _ _L__l__J__L__i__1___ )
B c I | | | I | I , [ Z
w6 2
&5 I | | | I | I | R
pult R B T . i
= C
© = I | | | I | I , |
£ 2 | | | | | | | | |
() a]
||._||¢||T-4||¢||_||I||ﬂ-|||_||$|||7|||
I I [ [ [ I | I |
I
L S I D S L D
I I i | | I [ T [
I I [ | [ I | I | [

N Y e [ e A I
I I [ [ | I [ I | |
B L S L
I I [ | ! I [ I , I
I I [ | | | | I , [
L L
I I [ I [ I I I [ [

I I | | | I | I , [
| | | | | | | | | |
N O 1V O 1 O Voo O o o o o
o ® & & ~ - ® © o I3 T}

-~ N ™ 0 ©
Wy/sdiy sdiy
0o
Qa9
XX E L L
O N © L) — ©
oNa @O~
o - 0Mmo oo
o £ 0NN
S
o om n
| —
_ L T TR ___n/Iu
2w m > xW
_ rowoaow
QS
0 T T T T
0
N | I I I
| I | I
[ I | I
oS
ol __-__‘_____1______ oo [,
Q I | I |
©
[ I | I
[ I I
—~ © | I I I
W oL ___ L _____ L ___
3 g T 8 I I
'z [ I
e [ I | I
o [ I I I
T o
O olL_____\__[f__1___/f __ - -
=
- g | I I I
1/ I , I
- =
/ | I I
o | / | I I
%--.\- ST === [ttt
=~/ [ I , I
/ [ I | I
/ I [ I
o ! I L 1
Co o o o o o
S N < © @ S
o o o o o -

(ur) Juswaoe|dsiq

CAPWAP(R) 2014-3 Licensed to Infrastructure Consulting & Eng., PLLC



CCRP1 Bridge 36 Bent 4; Pile: Pile 11 Test: 18-Jan-2023 11:07
HP 14x89 w tips; Blow: 979 CAPWAP (R) 2014-3
Infrastructure Consulting & Eng., PLLC OP: ICE
About the CAPWAP Results

The CAPWAP program performs a signal matching or reverse analysis based on
measurements taken on a deep foundation under an impact load. The program is based
on a one-dimensional mathematical model. Under certain conditions, the model only
crudely approximates the often complex dynamic situations.

The CAPWAP analysis relies on the input of accurately measured dynamic data plus
additional parameters describing pile and soil behavior. If the field measurements
of force and velocity are incorrect or were taken under inappropriate conditions
(e.g., at an inappropriate time or with too much or too little energy) or if the
input pile model is incorrect, then the solution cannot represent the actual
soil behavior.

Generally the CAPWAP analysis is used to estimate the axial compressive pile
capacity and the soil resistance distribution. The long-term capacity is best
evaluated with restrike tests since they incorporate soil strength changes
(set-up gains or relaxation losses) that occur after installation. The calculated
load settlement graph does not consider creep or long term consolidation settlements.
When uplift is a controlling factor in the design, use of the CAPWAP results to assess
uplift capacity should be made only after very careful analysis of only good
measurement quality, and further used only with longer pile lengths and with nominally
higher safety factors.

CAPWAP is also used to evaluate driving stresses along the length of the pile.
However, it should be understood that the analysis is one dimensional and does not
take into account bending effects or local contact stresses at the pile toe.

Furthermore, if the user of this software was not able to produce a solution with
satisfactory signal “match quality” (MQ), then the associated CAPWAP results may be
unreliable. There is no absolute scale for solution acceptability but solutions with
MQ above 5 are generally considered less reliable than those with lower MQ values and
every effort should be made to improve the analysis, for example, by getting help
from other independent experts.

Considering the CAPWAP model limitations, the nature of the input parameters,
the complexity of the analysis procedure, and the need for a responsible application
of the results to actual construction projects, it is recommended that at least one
static load test be performed on sites where little experience exists with dynamic
behavior of the soil resistance or when the experience of the analyzing engineer with
both program use and result application is limited.

Finally, the CAPWAP capacities are ultimate values. They MUST be reduced by means
of an appropriate factor of safety to yield a design or working load. The selection
of a factor of safety should consider the quality of the construction control,
the variability of the site conditions, uncertainties in the loads, the importance
of structure and other factors. The CAPWAP results should be reviewed by the Engineer
of Record with consideration of applicable geotechnical conditions including, but not
limited to, group effects, potential settlement from underlying compressible layers,
soil resistances provided from any layers unsuitable for long term support,
as well as effective stress changes due to soil surcharges, excavation or change
in water table elevation.

The CAPWAP analysis software is one of many means by which the capacity of a deep
foundation can be assessed. The engineer performing the analysis is responsible for
proper software application and the analysis results. Pile Dynamics accepts
no liability whatsoever of any kind for the analysis solution and/or the application
of the analysis result.

Analysis: 20-Jan-2023



CCRP1 Bridge 36 Bent 4; Pile: Pile 11 Test: 18-Jan-2023 11:07
HP 14x89 w tips; Blow: 979 CAPWAP (R) 2014-3
Infrastructure Consulting & Eng., PLLC OP: ICE

CAPWAP SUMMARY RESULTS

Total CAPWAP Capacity: 519.8; along Shaft 287.2; at Toe 232.6 kips
Soil Dist. Depth Ru Force Sum Unit Unit Quake
Sgmnt Below Below in Pile of Resist. Resist.
No. Gages Grade Ru (Depth) (Area)
ft ft kips kips kips kips/ft ksf in
519.8
1 9.5 3.9 2.9 516.9 2.9 0.74 0.16 0.24
2 14.3 8.7 4.5 512.4 7.4 0.94 0.20 0.24
3 19.1 13.5 5.9 506.5 13.3 1.24 0.26 0.24
4 23.8 18.2 8.9 497.6 22.2 1.87 0.39 0.24
5 28.6 23.0 13.9 483.7 36.1 2.92 0.61 0.24
6 33.4 27.8 20.6 463.1 56.7 4.32 0.91 0.24
7 38.1 32.5 37.4 425.7 94.1 7.85 1.65 0.24
8 42.9 37.3 71.1 354.6 165.2 14.92 3.14 0.24
9 47.7 42.1 122.0 232.6 287.2 25.59 5.38 0.23
Avg. Shaft 31.9 6.83 1.44 0.23
Toe 232.6 164.81 0.12
Soil Model Parameters/Extensions Shaft Toe
Smith Damping Factor 0.19 0.07
Case Damping Factor 1.17 0.35
Damping Type Viscous SmtVisc
Unloading Quake (% of loading quake) 79 100
Reloading Level (% of Ru) 100 100
CAPWAP match quality = 3.27 (Wave Up Match) ; RSA = 0
Observed: Final Set = 0.06 in; Blow Count = 188 b/ft
Computed: Final Set = 0.06 in; Blow Count = 188 b/ft
max. Top Comp. Stress = 27.6 ksi (T= 36.6 ms, max= 1.028 x Top)
max. Comp. Stress = 28.4 ksi (2= 33.4 ft, T= 38.3 ms)
max. Tens. Stress = -3.81 ksi (Z= 28.6 ft, T= 50.5 ms)
max. Energy (EMX) = 20.6 kip-ft; max. Measured Top Displ. (DMX)= 0.49 in

Page 2 Analysis: 20-Jan-2023



CCRP1 Bridge 36 Bent 4; Pile: Pile 11 Test: 18-Jan-2023 11:07
CAPWAP (R) 2014-3

HP 14x89 w tips; Blow: 979

Infrastructure Consulting & Eng., PLLC OP: ICE
EXTREMA TABLE
Pile Dist. max. min. max. max. max. max. max.
Sgmnt Below Force Force Comp . Tens. Trnsfd. Veloc. Displ.
No. Gages Stress Stress Energy
ft kips kips ksi ksi kip-ft ft/s in
1 4.8 721.5 -47.8 27.6 -1.83 20.6 14.6 0.50
2 9.5 729.7 -66.9 28.0 -2.56 20.2 14.4 0.47
3 14.3 730.8 -81.3 28.0 -3.11 19.6 14.2 0.45
4 19.1 731.0 -88.7 28.0 -3.40 18.8 13.9 0.42
5 23.8 733.3 -96.4 28.1 -3.69 17.8 13.5 0.39
6 28.6 735.9 -99.4 28.2 -3.81 16.5 13.0 0.36
7 33.4 741 .4 -94.8 28.4 -3.63 15.0 12.2 0.32
8 38.1 723.1 -86.7 27.7 -3.32 13.2 11.0 0.29
9 42.9 632.4 -73.3 24.2 -2.81 11.0 11.3 0.26
10 47.7 584.9 -54.5 22.4 -2.09 4.6 10.1 0.23
Absolute 33.4 28.4 (T = 38.3 ms)
28.6 -3.81 (T = 50.5 ms)
CASE METHOD
J = 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
RP 851.3 794 .4 737.6 680.8 623.9 567.1 510.3 453.4 396.6 339.8
RX 864.0 811.3 758.7 706.2 653.6 601.1 548.5 519.9 497.5 476.3
RU 872.6 817.9 763.2 708.6 653.9 599.2 544.5 489.8 435.1 380.4
RAU = 436.1 (kips); RA2 = 510.9 (kips)
Current CAPWAP Ru = 519.8 (kips); Corresponding J(RP)= 0.58; J(RX) = 0.70
VMX TVP VT1*Z FT1 FMX DMX DFN SET EMX QuUs KEB
ft/s ms kips kips kips in in in kip-ft kips kips/in
15.5 36.02 720.6 699.0 720.8 0.49 0.06 0.06 21.2 917.4 1938
PILE PROFILE AND PILE MODEL
Depth Area E-Modulus Spec. Weight Perim.
ft in? ksi 1b/ft3 ft
0.0 26.1 30000.0 492.000 4.75
47.7 26.1 30000.0 492 .000 4.75
Toe Area 203.2 in?
Top Segment Length 4.77 £t, Top Impedance 47 kips/ft/s
Wave Speed: Pile Top 16807.9, Elastic 16807.9, Overall 16807.9 ft/s
Pile Damping 1.00 %, Time Incr 0.284 ms, 2L/c 5.7 ms
Total volume: 8.640 ft3/ Volume ratio considering added impedance: 1.000
Page 3 Analysis: 20-Jan-2023



ICE of Carolinas, PLLC 20-Jan-2023

CCR 1 Bridge 36 BT4 Pl 11 EOD CAL GRLWEAP Version 2010
50 50 ICE  1-19v2
Ram Weight 4.01 kips
. Efficiency 0.950
@ 40 40 Pressure 1431 (90%) psi
2 2 Helmet Weight 2.31 kips
o 0 Hammer Cushion 34825 Kips/in
& 3 COR of H.C. 0.900
o 30 = 30 = . .
> n Skin Quake 0.230 in
a 5 Toe Quake 0.120 in
g @ Skin Damping 0.190 s/ft
g 20 20 2 Toe Damping 0.070 s/ft
o | Pile Length 50.00 ft
} Pile Penetration 42.10 ft
| Pile Top Area 26.10 in2
10 10
Skin Friction
0 n 0 Pile Model Distribution
1000 10
|
» 800 8
2
<
2 —
3 3
g 600 6 ¢
o ] g
o n
o \
£ 400 4
=) |
|
200 2
0 0
0 40 80 120 160 200 240 Res. Shaft = 55 %
Blow Count (bl/ft) (Proportional)




ICE of Carolinas, PLLC

CCR 1 Bridge 36 BT4 Pl 11 EOD CAL

Maximum

Ultimate Compression
Capacity Stress
Kips ksi
520.0 28.69

Maximum
Tension
Stress

ksi

1.40

Blow
Count
bl/ft

189.3

20-Jan-2023
GRLWEAP Version 2010

Stroke Energy
ft Kips-ft

8.91 20.61
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January 23, 2023

:Zizi for Dynamic Pile Testing ]EI NFRASTRUCTU RE
Richland County, SC, Bridge 36, Bent 4, Pile 11 CONSULT' NG & ENG'NEER'NG

Recommended Production Pile Driving Criteria

The recommended drive criteria for the up to 50.0 feet long HP 14x89 steel piles in Bent 4 is based on the wave
equation analysis and the dynamic testing results. Please see the attached wave equation outputs for additional
information.

The driving criteria also only apply to piles driven with the ICE I-19v2 hammer driving system. A hammer
helmet weight of 2.3 kips and a hammer cushion of 2.0 total inches of nylon, based on the project pile installation
plan, was used to develop the production pile driving criteria. A change in the hammer driving system,
installation procedures, and/or pile type would require re-analysis and likely would warrant modifications to the
driving criteria. ICE should be notified immediately should any changes occur.

Bent 4

The up to 50.0 foot HP 14x89 steel piles at Bent 4 may be stopped if one of the following conditions is met,
provided pile rebound is less than % inch per blow and the minimum tip elevation or minimum penetration
requirements in the project plans and/or specifications are met.

1. Practical refusal (20 blows per one inch or '2 inch in 10 blows with at least a stroke of 7.5 feet) is reached
during driving.
2. The following maximum set per 10 blows is not exceeded for the respective stroke during driving:

Stroke (feet) Maximum Set in inches per 10 Minimum Blows Per Foot
blows
8.0 3/4 160
8.5 1 120
9.0 1-1/8 107
9.5 or greater 1-1/4 96

Piles not meeting the above requirements should be brought to the Engineer’s attention and may require
additional testing and/or driving to meet the requirements.

Limitations

This report presents test measurement made by ICE. Interpretations were made based upon the measurements
made by ICE with the latest techniques available and currently accepted standards of care recognized by
Geotechnical Engineering professionals. The Geotechnical Engineer of Record should ultimately make final
recommendations for foundation design and construction.

110 Midlands Court | West Columbia, SC 29169 | 803-822-0333(P) | 803-822-0034(F) | www.ice-eng.com

An Equal Opportunity Employer



ICE of Carolinas, PLLC
CCR 1 Bridge 36 Bent 4 Criteria

23-Jan-2023

GRLWEAP Version 2010

Compressive Stress (ksi)

Stroke (ft)

50 50
40 40
30 - 30
g T
m
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20.J 20
10 10
0!l H B B B § N Em 0
20
16
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s "
- |
8 -
| |
a
4
0
0.00 0.40 0.80 1.20 1.60 2.00 2.40

Set (in/10 bl)

———— Tension Stress (ksi)

ICE  [-19v2

Capacity
Ram Weight
Efficiency
Pressure

Helmet Weight

Hammer Cushion
COR of H.C.
Skin Quake

Toe Quake

Skin Damping
Toe Damping
Pile Length

Pile Penetration
Pile Top Area

Pile Model

420.0 kips

4.01 kips

0.950
1431 (90%) psi

2.31 Kips
34825 Kips/in
0.900

0.250 in
0.150 in
0.200 s/ft
0.080 sfft

50.00 ft
42.00 ft
26.10 in2

Skin Friction
Distribution

Res. Shaft = 55 %
(Proportional)




ICE of Carolinas, PLLC 23-Jan-2023

CCR 1 Bridge 36 Bent 4 Criteria GRLWEAP Version 2010

Maximum Maximum

Ultimate Compression Tension
Capacity Stress Stress Set Stroke Energy
Kips ksi ksi in/10 bl ft Kips-ft
420.0 18.76 1.18 0.0 5.50 9.08
420.0 20.44 1.00 0.1 6.00 10.79
420.0 22.03 0.80 0.3 6.50 12.53
420.0 23.48 0.81 0.5 7.00 14.29
420.0 24 .93 0.81 0.6 7.50 16.10
420.0 26.27 0.78 0.8 8.00 17.91
420.0 27.54 0.73 1.0 8.50 19.75
420.0 28.76 0.67 1.2 9.00 21.33
420.0 29.92 0.61 1.3 9.50 22.86
420.0 31.06 0.54 1.5 10.00 24.34
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I BRIDGE PLANS ID ISHEET NO.

|  rozgrie-B3e | 27

NOTE

INDEX PILES SHALL BE LOCATED AS FOLLOWS:
END BENT 1 - PILE NO. 4

INTERIOR BENT 2 - PILE NO. 17

INTERIOR BENT 3 - PILE NO. 16

INTERIOR BENT 4 - PILE NO. 20

END BENT 5 - PILE NO. 5

¢ HP14x117
STEEL PILES \ \ \
IN 24" DIA.

~

%9,7‘50 N

~

~—

~

B [-126 CONNECTION G END BENT 1

STA. 30+31.01

N 796.,167.4905
E 1.970.926.1468

49°13'44.1"

\ A\ (RADIAL)
AN

‘)/\)‘\ ° ~~ BEGIN BRIDGE
t HP14x117 LN .

STEEL PILES AL

IN 24" DIA.
CASING

\ HP14X89 STEEL
PILES (TYP.)

N

- |

T:\Projects\20-6l CCR Phase N\StrucTtures\BR_36\FinalPlans\27_BRIDGE 36_FOUNDATION LAYOUT (h.dgn

9/1/2022
10:03:45 AM

€ BENT 2
STA. 32+47.51
N 796.075.3183 TEMPORARY SHORING 12" 0"
BEGIN BRIDGE \A E 1.971,119.7466 AS REQUIRED. ~ . -
: - 61_Oll :i: 6'—0” -~
STA. 30+28.51 s= \ i
\ 11 6[l= - 41 6”=i: 41_6”= :11 6”
© BENT & © BEARING AN . |
Sr |
\ 4. FOUNDATION LAYOUT - |
Y i
DETALI [ == SR
- '
| 1
Reinforced pile tips are required to penetrate partially weathered rock at all bents. Install h ' £ BENT ZE
GENERAL NOTES — PILE BEARING: the reinforced pile tips in accordance with the manufacturer’s installation recommendations. ] |_|J_ _____ |{__H E
|
BENT 1.D. END BENT 1]INT. BENT 2[INT. BENT 3(INT. BENT 4| END BENT 5 The top of partially weathered rock elevation may vary across each bent and result | E
PILE SECTION HP14%X117 HP14X89 HP14X89 HP14%89 HP1AX117 in varying pile lengths. Practical refusal of a pile is defined as 20 blows per inch. | v
! 1
CONTROL LIMIT STATE STRENGTH | STRENGTH | STRENGTH | STRENGTH | STRENGTH If Eequéred r1ninimum tip elevation cannot be ?ggiived by driving alone. predrill pile locations -1—-—-~|+|-4—-—-~|—|65
at End Bent 1 to an elevation no lower than eet with equipment that will result inao Y Y e e e e o m o .
FACTORED DESIGN LOAD (KIPS) art 360 345 213 338 maximum predrilling diameter of 20”. For predrilling for piles. see section 711.4.5.2 of '-
GEOTECHNICAL RESISTANCE FACTOR 0.65 0.65 0.65 0.65 0.65 the Standard Specifications. |
HP14X89 STEEL PILES
NOMINAL RESISTANCE (KIPS) 734 554 531 420 520 Drive piles at End Bent 1 and 5 t0 @ minimum pile movement of 0.5 inches during final (TYP.)
LI%UDEFN%CRTAIGON lll\IIDDSUCED 0 0 0 0 0 driving to negate any induced downdrag loads from prior MSE wall settlement.
W (K )
p—— — Reference the Standard Specifications for Highway Construction for Driven Pile Foundations. TYPICAIL PILE LAYOUT
LE BQWngRgCEEIgg) CTORED 0 0 0 0 0 Section 711. Notes included in these plans are in addition to the requirements of the Standard
Specifications. AT BENT 2
SETTLEBAEMDAZ(?U?E?PE?CTDRED 0 0 0 0 0 The following estimated parameters were used for performing a drivability analysis FOOTING NO. 1 SHOWN,
for End Bent 1, Interior Bents 2 thru 4, & End Bent 5: FOOTING NO. 2 THRU 5 SIMILAR
REQUIRED DRIVING RESISTANCE (KIPS) 134 554 531 420 520 DRIVABILITY ANALYSIS
iI%OUIRI%D IZ\HNIMUM TLI\I; - . , , 187 BENT [.D. END BENT 1 INT. BENT 2 INT. BENT 3 INT. BENT 4 END BENT 5
L AR [y ACHRETE LA TERAL 6 o6 3 | 202 SKIN QUAKE (05) 0-10 in 0-10 in 0-10 in 0.10 in 0.10 in
(FEET MSL) 159 152 138 165 169 SKIN DAMPING (SD) 0.20 s/t 0.20 s/t 0.20 s/t 0.20 s/f1 0.20 s/t
Initially drive End Bent 1 and End Bent 5 piles to at least the required minimum tip TOE_DAMPING (TD) 0-15 s/ft 0.15 s/ft 0.15 s/ft 0.15 s/ft 0.15 s/ft
elevation and no deeper than tip elevation 164 at End Bent 1 and 185 at End Bent 5 % SKIN FRICTION 3% 15% 20% 40% 18%
before MSE wall and bridge embankment construction. DISTRIBUTION SHAPE NO. 0 0 0 0 0 il JNITED
e th00 oF Conirol Ling Instollgtion of pilgs gnd verifying fheir resistance: . owap PILE INSTALLATION CHART PROPORT | ONAL PROPORT | ONAL PROPORT | ONAL PROPORT | ONAL PROPORT | ONAL JOINT VENTURE >3~ »aVNITED
I Wi veriti y Fi VI y
analysis of index piles during driving. A Pile Installation Chart developed from the PILE PENETRATION 26% 83% 86% 85% 58% INFRASTRUCTU RE
analysis will be used to verify the resistance of production piles. HAMMER ENERGY RANGE 60 to 90 kip-ft 40 to 80 kip-ft 40 to 80 kip-ft 40 to 80 kip-ft 40 to 80 kip-ft -
Perform Pile Driving Analyzer (PDA) testing on one (1) index pile per Bent. An index Note: GRLWEAP 2010-7 was used to perform the wave equation analysis. CONSULTING & ENGINEERING
pi le shall be the first pile driven at each required bent location. lnc!uqe.on rev. | JPF ] 09-01-22 SOUTH CAROLINA
?gg’lr}rrl\gm:ergoCzc\g?IZ\Pochn((JT?s??gig’rce)::ml?iéls]x?rgé’rIgggzgilg ﬂggomi)dg;gn*ggh;g\',;ém PDA é pile horlrmer hgv:rlwng’rhe rg’red ener%y o? rijndic:o’red cbov? is gons(ijdered suitable ior 0 RFC PLANS
1g. i . . ved, riven pile installation. However, final hammer gpproval is based on a wave equation g, g,
anolysis that coourately refleots’the Confrastor”s proposed ariving syste. SN G, SR, oAt -
. . s ) ! : : SO LS. < 7 SO0 v
highest al I9¥ﬁple funislshed <Igrod(|e onf’.rh(.e ﬁlons to oc?omn$qo+e S r(?s’rruIBSAwTu I$_ The Contractor shall retain a geotechnical engineering firm to perform the pre-construction :SQ,:‘Q‘N ""(:fy’g N %.-"'mrmsmucmns"'-,v z | |
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“N. ¢ BENT 3
STA. 34+14.51
N 796,072.1562
E 1,971,285.9454
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_____ .
cH

HP14X89 STEEL PILES
(TYP.)

TYPICAL PILE LAYOUT
AT BENT 3 AND 4

FOOTING NO. 1 SHOWN,
FOOTING NO. 2 AND NO.3 SIMILAR

Temporary Shoring Notes:

Designer shall determine appropriate water level and consider all

i HP14X89 STEEL
PILES
(TYP.)

unbalanced water forces in design. Design shall accommodate live loading.

Use the following soil strength parameters for determining earth
pressure coefficients.

Temporary Shoring Wall Soil Design Parameters

Elevation Stress State [nternal Friction, | Cohesion. ¢C

Top/Bottom ¢ (deq) (pstf)

Roadway Embankment/ 189 Total 0 500
Alluvial 176 Effective 32 0

) 176 Total 18 700

Coastal Plain 159 Effective 34 100

) 159 Total 0 1800
Residual 156 Effective 30 0

¢ HP14X117
IN 24" DIA.

END BRIDGE

1 F27
7| B SEE DETAIL B
I B -
90 00’ 00" . g RN P_—
TO LOCAL TANGENT - _—
(TYP. U.NOU.)
¢ END BENT 5

€ BENT 4

STA. 36+13.18

STA. 35+34.51
N 796.107.7249

E 1,971,400.0399 r $23

22

|
!
|

l\—-HP14X89 STEEL
PILES
(TYP.)

FOUNDATION LAYOUT
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STA. 36+14.51

DETAIL B

ARCHE
EEEERUNITED

JOINT VENTURE »3\> »mUNITED

:IEINFRASTRUCTURE
CONSULTING & ENGINEERING

/,
Z, /,

SN v Essi 0¢ %, ST N “,
SNEOREAT A S 27
£94 w2 5 SIwmasRucTRE:, 2
: N Z = S f conswrincs i =
S i No.26987 2 = IR i ENGINEERING,  Z3
E ke "? S B PLLC RN
2 NS 27, No. 4410 7 83

\\\ % /c Q\\\\

JPF | 09-01-22

SOUTH CAROLINA
DEPARTMENT OF TRANSPORTATION

REV.
0 RFC PLANS
REV. I
1
REV. I

REVIEWED J. FELKEL

FOUNDATION LAYOUT (2)

COLONIAL LIFE BLVD. RAMP B BRIDGE OVER
1-126, 1-126 RAMP & S-287 (ARROWWOOD ROAD)

QUAN.

DR. BFS JDKY J05-22

DES. VD JDVW]J05-22
BY CHK. | DATE

RICHLAND RAMP B

COUNTY I ROUTE




I BRIDGE PLANS ID ISHEET NO.
INTERIOR BENT 4 END BENT 5 | P039718-836 | a7
REINFORCING STEEL SCHEDULE REINFORCING STEEL SCHEDULE
NO. DIMENSION NO. DIMENSION
LOCATION MARI{ EQVD "a" "b" "c" "d" IIENGTH LOCATION MARI{ EQVD "a" "b" "c" "d" IIENGTH
CAP A1650 18 538" | — | — | — 53-8" CAP A1640 10 [ 58812 — | — | — 58-9"
FOOTING A1951 48 30" | — | — | 30" CAP A3240 12 |5881/2"| — | — | — 58-9"
FOOTING A1952 96 16 | — | — | — mse |1 T 1 — 1 — | —= 71T — 71 —=71 —
------------------------------ BT. 5 DIAPH. B1640 144 44" 0-7" 411"
FOOTING A3250 6 720 | — | — | — = B D [ D [ [ (R R —
------------------------------ WINGWALL 3 & 4 C1640 16 146" 0-10 154"
CAP A3650 18 538" | — | - | — 538" | [ 1 1 T =1 —= 1 —= 1 = =1 =
------------------------------ WINGWALL 3 & 4 C3240 16 146" 1-10" 164"
COLUMN 1 C3250 18 | 21812 2-0" 238" — | = | —
COLUMN 2 C3251 18 231" 20" | — | — 251" CAP J1640 5 8-3" 0-10" | — | — 9-11"
COLUMN 3 C3252 18 | 24512 290" | — | — 265" WINGWALL 3 & 4 J1641 30 011" | 4-10 /2" | — | — 10-8"
------------------------------ BUILD-UP J1642 30 34" 17-9" 6-10"
CAP J1650 18 39" 49" | — | — 13-3" BUILD-UP J1643 30 3-8" 19" | — | — 72"
CAP J1651 75 20" 46" | — | — T D T [ D [—
CAP J1652 10 44172 3" | — | — 6-11" CAP S1640 60 38" 37" 08" | — 15-10"
CAP J1653 10 46 1/2" 3" | — | — I B D [ D [ D R, [ —
FOOTING J1654 96 20" 22" | — | — 6-4" CAP SA1640 6 38" 37" 0-7" 120"
BUILDUP J1655 60 1-8 1/4" 19" | — | — 52 | 1 1 1 —1 —= 1 — 1T — 1 — 71T —
BUILDUP J1656 24 42" 19" | — | — 78" CAP V1940 12 25" | — | — | — 410"
BUILDUP J1657 12 3-10" 19" | — | — 74 1 10— =1 — | = = =
------------------------------ 13/4"
FOOTING J3250 96 116" 110" | — | — 152" CAP ANCHOR| 24 || —— | == | | e | |
------------------------------ BOLT
CAP S1650 132 32" 48" 08" | — 170"
COLUMN TA1950 132 38 | — | — | — 116"
FOOTING V1950 48 25 | — | — | — 410"
13/4"
CAP ANCHOR| 24 | —— | — | — | — 210"
BOLT
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]EINFRASTRUCTURE
CONSULTING & ENGINEERING
Project ID:| P039718 | County: | Richland [ Boring No.: [36-Bent 3 RT
Site Description: | Carolina Crossroads Phase 1 - Bridge 36 | Route: | Bridge 36
Eng./Geo.: [ CM & NM | Boring Location: | 34+18 | Offset: 8 RT _ [Alignment: [COLRB
Elev.: [204.1ft  |Latitude: | 34.02129878| Longitude: | -81.09474778| Date Started: 12/9/2021
Total Depth: [90.5ft [Soil Depth:  [69.1ft [CoreDepth: [20.5ft |Date Completed: [ 12/10/2021
Bore Hole Diameter (in): [2.25 [Sampler Configuration [LinerRequired: | Y ® [LinerUsed: [Y ®
Drill Machine: [ D-50 #0439 | Drill Method: | Casing w/ Adv | Hammer Type:| Automatic | Energy Ratio:[91%
Core Size: |NQ2 Driller:  |R. Cassell Groundwater: [ TOB [NM [24HR [23.81t
@ SPT N VALUE @
PL MC LL
£ £ 2. 85 | 88 E A FINES CONTENT (%)
5= | B¢ S228g 22|, - . .| @ %
se | g€ MATERIAL DESCRIPTION g35EE 5l 5o o) 2 SRQD (%) MREC (%)
- 0.0 _ 2128 5 % 010 20 30 40 50 60 70 80 90
. [ Coastal Plain , Bs-237§2 2 5 11| 7 | @& i i 0o oioii
i _| Orange, Red, White, and Gray, Moist to L
| | Wet, Loose to Dense, Clayey Sand (SC) 550374 9 18 30 32| 48 oo e : | i i
_ _| SS-2380: NM=16% LL=56 PL=29 PI=27 S
#200=45.1% (A-7-6) L P IS
199.1 E -2 13 17 21 A
%17 | $5-2382: NM=25.9% LL=55 PL=27 PI=28 pS2%806 13 % P ‘ R |
i | #200=47.4% (A-7-6) O ]
| | $S-2384: NM=17.1% LL=40 PL=20 PI=20 RG] el IS T B S ]
#200=38.7% (A-6) | P
: s 5523814 8 10 11| 18 e :
19419 - "
189.1- - 5523833 5 7 12 8
184.1] . 2 4 6 L e —
1 HEEEE
17914 4 55-2383 4 7 15 2|l - o - .
174.1 i 552384 4 6 8 14 __.:V */
| s30] ]
| _| Residual Orange, Pink, and Tan, Wet, N i
169.14 | Medium Dense, Saprolitic, Silty Sand (SM) 52388 5 8 13 21 @< Ao
SS-2385: NM=21.6% LL=38 PL=25 PI=13 R
1 3707 #200=47.5% (A-6) oo 1
— - Orange, Pink, and Tan, Wet, Very Dense, -
i - Silty Sand I ]
164.1+ s 55-238¢ 18 26 29 55 S
A Pl gt
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing

- INFRASTRUCTURE
][CONSULTING & ENGINEERING
Project ID:| P039718 | County: |Richland | Boring No.: | 36-Bent 3 RT
Site Description: | Carolina Crossroads Phase 1 - Bridge 36 | Route: | Bridge 36
Eng./Geo.: [ CM & NM | Boring Location: | 34+18 | Offset: 8 RT | Alignment: |COLRB
Elev.: [204.1ft  [Latitude: [34.02129878] Longitude:  [-81.09474778] Date Started: 12/9/2021
Total Depth: [90.5ft [Soil Depth:  [69.1ft |Core Depth: [20.5ft |Date Completed: | 12/10/2021
Bore Hole Diameter (in): [2.25 [Sampler Configuration [LinerRequired: | Y ® [LinerUsed: [Y ®
Drill Machine: [ D-50 #0439 | Drill Method: | Casing w/ Adv | Hammer Type:| Automatic | Energy Ratio:[91%
Core Size: |NQ2 Driller:  |R. Cassell Groundwater: [ TOB [NM [24HR [23.81t
@ SPT N VALUE @
PL MC LL
5 < 2.8 | 28 s INES COl %
2 £ Solegs 22|, . . . = A FINE NTENT (%)
EE 85 MATERIAL DESCRIPTION 33 585 ‘%E o o o o ; G RQD (%) MREC (%)
w Z|® € 2 £
- & o ¥ 010 20 30 40 50 60 70 80 90
18 33 41 I
] ] 49.1 ] ]
154.1- - $£S-2387127 30 49 79 | -
1 s45- 54.1 N
149.1 54.9-1 PWR (Granite) Gray, Moist, Very Dense, 38 sz 100 SR
4 - \Saprolitic, Silty Sand / - oA
7 7 Residual Orange, Tan, and Pink, Wet, 7] Pl
B < Very Dense, Saprolitic, Silty Sand 59 1- .
1441 4 55238823 33 50 83 .
| 64.1 64.1 o
o4 100 . ]
13014 - PWR . .
_ | (Granite) Gray, Moist, Very Dense, _ S ]
i _| Saprolitic, Silty Sand | .
4 69.1 69.1 ol 166 ®
13414 70.0 Rock (Granite) 70.0 .
i | \Advance Casing to 70.0 Feet / i I
1 | Granite, Orange, Pink, and Tan, Very Poor, T NQ-1 a . T
b 7 Completely to Moderately Weathered, Very T R
- - Weak to Strong, Friable to Moderately y A
129.14 7554 Hard, J, VC, T-UN, Pl, SR, Su-Sp 75.57 :
. -_\REC=83% RQD=9% GSI=30-40 / 8 .
: : Granite, Orange, Tan, Pink, Gray, and : g : :
i | Black, Poor, Highly Weathered to Fresh, | NG-2 * . ]
Weak to Very Strong, Friable to Very Hard, :
124.19 8057 J, VC, T-VN, PI, Sr-R, Su-Sp 80.57 :
1 1\REC=92% RQD=32% GSI=40-50 / 1 ]
- - Granite, Gray, Black, and Orange, Fair, - NQ-3 o ||
i - Slightly Weathered to Fresh, Strong to Very - -
_ _| Strong, Hard to Very Hard, J, VC, T-VN, PI, | :
1917 8557 iR Su-sp 85 ] =
i _\REC=98% RQD=72% GSI=70-80 / i Co
7 7 Granite, Gray, Black, and Orange, 1 NQ-4
7 7 Excellent, Slightly Weathered to Fresh, 7 -
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ- Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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]EINFRASTRUCTURE
CONSULTING & ENGINEERING
Project ID:| P039718 | County: |Richland [ Boring No.: [36-Bent 3 RT
Site Description: | Carolina Crossroads Phase 1 - Bridge 36 | Route: | Bridge 36
Eng./Geo.: [ CM & NM | Boring Location: | 34+18 | Offset: 8RT _ [Alignment: [COLRB
Elev.: [204.1ft  |Latitude: | 34.02129878| Longitude: | -81.09474778| Date Started: 12/9/2021
Total Depth: [90.5ft [Soil Depth:  [69.1ft [Core Depth: [20.5ft |Date Completed: [ 12/10/2021
Bore Hole Diameter (in): [2.25 [Sampler Configuration [LinerRequired: [ Y ® [LinerUsed: [Y ®
Drill Machine: |D-50 #0439 | Drill Method: |Casing w/ Adv | Hammer Type: | Automatic |Energy Ratio: | 91%
Core Size: |[NQ2 Driller:  |R. Cassell Groundwater: [TOB |NM [24HR [2381t
@ SPTN VALUE @
PL MC LL
é £ £ |88 28 s A FINES CONTENT (%)
= S = o= .os s . © °
EE gE MATERIAL DESCRIPTION §3 585 ‘%S °© bbb i GRQD (%) WREC (%)
- 2|2 85 % 010 20 30 40 50 60 70 80 90
| 90.5 [ Very Strong, Very Hard, J, VC-C, T, PI, i A
S-Sr, Su-Sp
] :\REC=98% RQD=98% GSI=70-80 / ] i
7 - Boring Terminated at 90.5 Feet N b
109.1 . .
104.1- . .
99.1 s .
94.1 E .
89.1 E .
84.1 E .
79.1 . .
74.14 E -
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
:IEINFRASTRUCTURE
CONSULTING & ENGINEERING
Project ID:| P039718 | County: |Richland | Boring No.: [36-Bent 4 LT
Site Description: | Carolina Crossroads Phase 1 - Bridge 36 | Route: | Bridge 36
Eng./Geo.: | CS & NM | Boring Location: | 35+30 | Offset: 20LT | Alignment: |COLRB
Elev.: [215.3ft  [Latitude: [34.02146137] Longitude:  [-81.09442741| Date Started: 11/22/2021
Total Depth: [75.8ft [SoilDepth:  [62.1ft [Core Depth: [13.7ft |Date Completed: | 11/23/2021
Bore Hole Diameter (in): [2.25 [Sampler Configuration [LinerRequired: [ Y ® [LinerUsed: [Y ®
Drill Machine: |D-50 #0439 | Drill Method: |Casing w/ Adv | Hammer Type: | Automatic |Energy Ratio: | 91%
Core Size: |[NQ2 Driller:  |R. Cassell Groundwater: [ TOB | NM [24HR  |NM
@ SPTN VALUE @
PL MC LL
5 < 2.8 | 28 s INES CO %
S_ | £ SoleEsl 22|, . . .| 3 AFINE NTENT (%)
‘55 e MATERIAL DESCRIPTION 83 535 ‘%'g bbb § GRQD (%) MREC (%)
u 0.0 _ 22§85 F 0 10 20 30 40 50 60 70 80 90
1 o] glc;aysetflslmam Orange and Tan, Dry, Stiff, 2:2—38-2306 5 5 6 10| 11 . |
i _| Orange, Red, and Gray, Moist to Wet, ke 920 O
| | Medium Dense to Dense, Clayey Sand 4.0 pS-2307 7 17 22 30) 39 A . A
(8C) L SVt
21037 7 552308 NM=15.3% LL=43 PL=22 PI=21 po o204 1730 38 47 ORI 1
#200=48.3% (A-7-6) S
4 i $5S-230910 16 23 28| 39 A
J 4 8.0 S
. . 5523104 10 14 16| 24 | : ‘@i i 1 i i i
205.34 1 R S S R S S
] 120]] ] i
i | Orange and Tan, Wet, Stiff, Sandy Silt (ML) | |
| | SS-2311: NM=23% LL=45 PL=32 PI=13 14.4- A i
#200=51% (A-7-5) : SIS
200.3+ . BS-23115 6 7 13 OO X==xXK&
195_3: 19.9_ Residual 5S-23123 3 5 8 _. i
i | Gray, Orange, Pink, and Black, Wet, Loose - i
to Medium Dense, Saprolitic, Silty Sand [
1 ] 6m SN ]
7 | SS-2313: NM=24.4% LL=40 PL=27 PI=13 N ]
190.37 7 #200=41.8% (A-6) 58-23133 3 4 7 e TR
185.3 5 5523143 4 7 11 —.
180.37 7 5523143 5 6 11 —o
175.3 . 55-2314 7 10 14 24 .
- 44.44 CLL 4444 Shia- BN
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing

~ INFRASTRUCTURE ~ INFRASTRUCTURE
][CONSULTING & ENGINEERING ][CONSULTING & ENGINEERING
Project ID:| P039718 | County: | Richland | Boring No.: | 36-Bent 4 LT Project ID:| P039718 | County: | Richland [ Boring No.: [36-Bent 4 RT
Site Description: | Carolina Crossroads Phase 1 - Bridge 36 | Route: | Bridge 36 Site Description: | Carolina Crossroads Phase 1 - Bridge 36 | Route: | Bridge 36
Eng./Geo.: [ CS & NM | Boring Location:| 35+30 | Offset: 20LT [Alignment: |[COLRB Eng./Geo.: [ CM & NM | Boring Location: | 35+34 | Offset: 18 RT | Alignment: |COLRB
Elev.: [215.3ft | Latitude: | 34.02146137| Longitude: | -81.09442741| Date Started: 11/22/2021 Elev.. [214.8ft | Latitude: [ 34.02137098| Longitude: | -81.09436322| Date Started: 11/22/2021
Total Depth: [75.8ft [Soil Depth:  [62.1ft [Core Depth: [13.7 ft |Date Completed: [ 11/23/2021 Total Depth: [80.6ft [Soil Depth:  [62.8ft [Core Depth: [17.8ft |Date Completed: [ 11/23/2021
Bore Hole Diameter (in): [2.25 [Sampler Configuration |LinerRequired: | Y ® [LinerUsed: [Y ® Bore Hole Diameter (in): [2.25 [Sampler Configuration |LinerRequired: | Y ® |LinerUsed: [Y ®
Drill Machine: | D-50 #0439 | Drill Method: | Casing w/ Adv | Hammer Type: | Automatic | Energy Ratio: | 91% Drill Machine: | D-50 #0435 | Drill Method: | Casing w/ Adv | Hammer Type: | Automatic | Energy Ratio: | 84%
Core Size: |[NQ2 Driller:  |R. Cassell Groundwater: [TOB [ NM [24HR  [NM Core Size: |[NQ2 Driller: | M. Morgan Groundwater: [TOB [ NM [24HR  [Dry
@ SPTN VALUE @ @ SPTN VALUE @
PL MC LL PL MC LL
c o X———X c o X————X
2 £ £ol88_| 28 E A FINES CONTENT (%) 2 £ £ol8s5 | 88 E A FINES CONTENT (%)
e [o¥=) =% [o¥=) .z - © ° cE [o%=y =% [o¥=) S o o
EE g€ MATERIAL DESCRIPTION 33 58‘5 §E o bbb ; GRQD (%) WREC (%) EE g€ MATERIAL DESCRIPTION 83 58‘5 §E o bbb ; GRQD (%) WREC (%)
u 2|2 & 5 % 010 20 30 40 50 60 70 80 90 u 2|2 & 5 ¥ 010 20 30 40 50 60 70 80 90
i | Partially Weathered Rock BEA | A i i $S-308721 31 32 63 oo e
i _| (Granite) Gray, Moist, Very Dense, AA . i ] i i 4 .
| | Saprolitic, Silty Sand /‘Hf | | | | | .
4 A ] 404 Dol S . I
e 55231746 001 L -z @ 497 = Bl -
16837 7 B I 16487 1 :‘-’grtially)v(\gleath;'ed R\c;ck ) | PSa0830uas 100 —
s H Lo ranite) Gray, Moist, Very Dense, 0o Lo
1 v Do . 1 Saprolitic, Silty Sand ra . L
1 ] ] gad L ] 1 ] L] N
oL - 80" 166 i Pl e 2 | 547 R
160.3: ’ v i — —] 159.8: ] /‘Hf ] )
1 1 ] 1 1 ]
7 7] s -4 . o 1 T L4 59.7 N
15631 v 6057 %65 — 1 15484 v 56 e
1 621 ] 621 o 106 L i i ] i o
_ _| Rock Granite, Gray, Pink, and Black, 62.1 | . - | 62.8 ] _ _ 1 62.8 | o/0" 106 Do
Good, Slightly to Moderately Weathered, . L Rock Granite, Gray, Black, White, Orange, 62.8 Lo I
] 7| Strong, Hard, J, VC, T, PI-Ir, Sr, Sp 7 NQ-1 o ;'°' : 7 - and Pink, Fair, Moderately Weathered to 1 NQ-1 < N
150.34 ] = _ ~ - — — 149.84 — Fresh, Medium to Very Strong, Hard to —
| 8.8 ], REC=07% RQD=83% GSI=70-80 65.8 L ] 1 8587} Very Hard, J. VC.C, TN, PLSER, Na-Sp 65.6] ]
. —\RS'1- 7042 psi / . P . 4 4|REC=100% RQD=65% GSI=70-80 . L
] | Granite, Gray, Pink, and Black, Good, Na@-2 A | ] ] RS-1: 19592 psi ] NG-2 L _.
Slightly to Severely Weathered, Strong, P : - - P
1 \REC=100% RQD=80% GSI=65-75 / ] Do . 1 lstrong, Very Hard, J, VC-C, T-UN, PI, $r-R, ] .
; ; - : Na-Sp Do
- - Granite, Gray, Pink, and Black, Very Poor, e _ . : T T 9 NQ-3 [ B
1 Slightly to Severely Weathered, Strong, | Nes P . 1 1 IREC=100% RQD=73% GSI=80-90 ] i
1403 | Hard, J,VC, T, Ir, S, Sp i . : 13984 7567 Granite. Gray. Black White. O 5 7561 :
- 75.8 _ _ _ - . ranite, Gray, Black, ite, Orange, an . :
7 ‘_\REC_QS% RQD=26% GSI=60-70 7 1 7 7| Pink, Poor, Completely Weathered to 7 S
8 - - . . - E a B - | Fresh, Weak to Strong, Friable to Very b .
g | 1 Boring Terminated at 75.8 Feet | 1 g | 1 \Hard, J. VC, T-N, PLIr, SR, Na-Sp 4 Naw ; =l
5 b B b 1 5 b - |REC=88% RQD=45% GSI=80-90 b -
| 135.34 . . | 13484 gp5 - - .
= _ i _ i = | *° _h Granite, Gray, Black, White, Orange, and i |
g g Pink, Excellent, Fresh, Very Strong, Very
& T ] T ] & T 7 |Hard T ]
£ ] ] ] i £ ] | |IREC=97% RQD=97% GSI=80-90 ] i
=} =}
5[ 130.34 . . 5| 129.84 - Boring Terminated at 80.6 Feet 1
E 1] ] ] E 1] ] I
Y Y
. LEGEND ¢ LEGEND
8 SAMPLER TYPE DRILLING METHOD 8 SAMPLER TYPE DRILLING METHOD
5 SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash 5 SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
8| UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core 8| UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
3| _AWG- Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing 3| _AWG- Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
]EINFRASTRUCTU RE
CONSULTING & ENGINEERING
Project ID:| P039718 | County: | Richland | Boring No.: | 36-Bent 4 RT
Site Description: | Carolina Crossroads Phase 1 - Bridge 36 | Route: | Bridge 36
Eng./Geo.: | CM & NM | Boring Location: | 35+34 | Offset: 18 RT | Alignment: | COLRB
Elev.: [214.8ft  [Latitude: [34.02137098] Longitude:  |-81.09436322| Date Started: 11/22/2021
Total Depth: [80.6ft [Soil Depth:  [62.8ft |CoreDepth: [17.8ft |Date Completed: | 11/23/2021
Bore Hole Diameter (in): [2.25 [Sampler Configuration |LinerRequired: | Y ® [LinerUsed: [Y ®
Drill Machine: | D-50 #0435 | Drill Method: | Casing w/ Adv | Hammer Type: | Automatic | Energy Ratio: | 84%
Core Size: |[NQ2 Driller: [ M. Morgan Groundwater: [TOB [ NM r24HR Dry
@ SPTN VALUE @
PL MC LL
c o X———X
2 £ 2 ol8s_| 88 = A FINES CONTENT (%)
sE | &g s E8g| EE|. ©» : - | © o
e | g€ MATERIAL DESCRIPTION 83585 55 le b2 ©RQD (%) MREC (%)
u 0.0 . 2|2 & 5 ¥ 0 10 20 30 40 50 60 70 80 90
Coastal Plain Orange, Red, and Tan, Dry / 0.0 L P
7 7 to Wet, Very Stiff to Hard, Sandy Fat Clay Lo PSR0797 9 8 BT D@ Lob b b
T 1 (©H) / ’ S Ut
1 407 SS-3080: NM=18.6% LL=52 PL=27 PI=25 A 40 PO308Q1 17 21 22 38 OX—@&—xXa : 1
7 T \#200=57.9% (A-7-6) / . R .
209.8 s -55-308115 21 24 20| 45
4 6.0 Orange, Red, and Gray, Wet, Hard, Sandy 6.0 S |
B —\C'ay / 55-3082 8 16 23 31| 39 0 E
B - Orange and Red, Wet, Very Stiff to Hard, 8.0 .
- - Elastic Silt with Sand (MH) - 7 11 16 23| 27 R Y -
204.8- 1001 S5-3082: NM=25.2% LL=76 PL=36 PI=40 -} RN T -
i 1 \#200=72.2% (A-7-5) / : i i
7 | Orange and Tan, Wet, Loose to Medium 7 ]
] 7| Dense, Silty Sand (SM) ] 7]
; ] | $S-3084: NM=23.6% LL=41 PL=33 PI=8 1477 ]
99-8_ | #200=40.3% (A-5) BS-30834 5 7 12 ® ]
7 b 19.7 b
194.87 ] BS-30843 4 5 9| @ i
T ] 24.7 ]
98] ] 345 |9[e ]
27.7 T ]
7 7 Residual 7 7]
] | Tan and Brown, Wet, Stiff to Very Stiff, 29.7 1
184~8: : Saprolitic, Clayey Silt :38-3085 3 5 6 11 ) i
g ] ] i ]
5 1] 34.7 Lo .
o 179.8: 1 ] 7 9 12 21 e J
i B N
g i i i i
E i 4 i |
=
g 1 T 39.7 ]
gl 181 Bs-308§11 13 11 | 24 ° i
3
2 7 4277 T ]
2 7 7 Orange, Tan, and Pink, Wet, Hard, 7 7]
o b - Saprolitic, Sandy Silt 4477 S
Qo
z LEGEND Continued Next Page
8 SAMPLER TYPE DRILLING METHOD
5 SS - Split Spoon NQ- Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
8] UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
3 _AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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Appendix D

Pile Driving Hammer Information



County: | Lexington/Richland | Bridge Plans ID: | P039718

Route: I- S-2963 Road Colonial Life Blvd. Ramp B Bridge

Description: | Carolina Crossroads Phase 1 Bridge 36

Contractor: Archer United

Manufacturer: ICE Model: 1-19
Type: Single Act Serial No. | TBD

. Diesel

am

]ft\’)ated Energy (k- | 46.17 at | 11.5 | Length of stroke (ft)
Lead Size (in): 26
Modifications | None

7 Hammer | -

Anvil Note: Attach any hammer modification specifications. Manufacturer's Specifications

may be required if hammer is not found in Wave Equation database.
Date of Last Maintenance: | TBD

Type of Maintenance: | TBD

Performed By: | TBD

i Striker | Weight (kips): | .46

Plate | Diameter (in): | 22.5 | Thickness (in): | 4
Description: |
Material No. of Modulus of Thicknes
Hammer Description Layers | Elasticity (ksi) s (in)
Cushion ; MC-904 Blue Nylon 1 175 2
Area (sg. in): | 398 Total Thickness (in) 20 |
Coefficient of Restitution: .90

Dimension: ‘ DCB-1 Drive Cap & DCH-1 Cap Insert
Pile Cap . 5 —
|:>:\/:| (Helmet) Pile Cap Weight (kips): | 1.065

Inserts Weight (kips): | .78

Material: | N/A
Pile | Thickness (in.) [ N/A Area (sq. in): | N/A
Cushion | Modulus of Elasticity (ksi): N/A
Coefficient of Restitution: N/A

Pile Type/Size | HP 14X89 and HP14X117
& Pile Point: 14X89 & 14X117 Reinf. Pile Tips

Total Pile & BR36 Exposed  Pile
Point Length (ft): | IB2 — 31 Point Length
IB3-43.5 | (ft):
IB4 — 44 N/A
EBS5 - 67
Pile

L | Pile Cross-Sectional Area | 26.1
(sq.in):
Pipe Pile Wall Thickness (in): | N/A
Pile Tip | Welded Reinf. Tip
Description:
Splice Description: | Bevel butt weld per SCDOT Specs
Splice Location From Pile Top (ft): | N/A
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Appendix E

Instrumentation Calibrations



Accelerometer Calibration Certificate @
Pile Dynamics, Inc.

Calibrated by Pile Dynamics, Inc.
Calibration performed on OCT’é 2 2021

Serial No: K12388 Temperature: 22.6 °C PDA CALIBRATION FACTOR
Model: PR Humidity: 44% 451.0 mv/5000g
(90.2 pv/g)
Calibrated on: Channel 3 on 8G 5161 LE R72:0.999955 [Chip programmed]
Operator: William Johnson
Ref Acc 1: 69132! Cal on: 09Feb2021
960 g's/volt //
RefAcc2:  69096! Cal on: 27Jan2021 . ’
978 g'sivolt Signed
Reference accelerometer calibrations are traceable to
the United States National Institute of Standards and
Technology (NIST).
K12388: R*2 0.999955
Reference S/N K12388
Velocity Velocity
m/s mi/s
0.741 0.734
o 1.184 1.178
E 1.464 1.459
2 1.744 1.739
3 1.980 1.976
g - H 2.319 2.306
£ o : 3.384 3.388
;-_: H..»-"' : 3.798 3.805
,'(3? 4.147 4.158

0 E i |
0 1 2 3 4 5
Applied Velocity (m/s)

Maximum Acceleration: 919 g's

Version: 2020.30,170 -0.22

t

|



Accelerometer Calibration Certificate E
Pile Dynamics, Inc.

Calibrated by Pile Dynamics, Inc.
Calibration performed on  0CT 2 2 2021

Serial No: K12389 Temperature: 22.8 °C PDA CALIBRATION FACTOR
Model: PR Humidity: 44% 483.2 mv/5000g
(96.6 pvig)
Calibrated on: Channel 3 on 8G 5161 LE R"2:0.999989 [Chip programmed]
Operator: William Johnson
Ref Acc 1: 69132! Cal on: 09Feb2021
960 g's/volt
Ref Acc 2: 69096! Cal on: 27Jan2021 .
978 g'sivolt Signed

Reference accelerometer calibrations are traceable to
the United States National Institute of Standards and

Technology (NIST).
K12389: R*2 = 0.999989

Reference S/IN K12389
Velocity Velocity
m/s m/s
0.730 0.728
) 1.158 1.158
E 3 1.470 1.471
Z 1.748 1.755
o 2.001 2.004
2.326
2.782
3.373
3.807
4.137

Maximum Acceleration: 914 g's

Applied Velocity (m/s)

Version: 2020.30.170 -0.07



Certificate of Calibration
Transducer Model  PDI Transducer

Pie Dynamics, Inc.
Serial Number: P82
PDIGage Factor: 1451  mev
General Gage Facter: 309 memvive

¥ ATy - iin
3 e
e
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ENES
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v B
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Calibration Curve
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:
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& o) | | ! 1
j% - 3 - 4 . 1 . 3
) Trensducer Output i) ‘

Aiean Linear Correlation Ceefficient (LCC- £.99397 LCC Standard Deviation,  1.33577(E
Cabrared B DIC Signarre:
Date and Time: 5§ 2021 §:33 AN TemperaneDe 3G 32
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Certificate of Calibration

Pile Dynamics, Inc.
Setial Number: $§68
PDIGage Factor: 1451 mev

Geieeal Gage Factor. 39 M@V Ve
Il Offic Velage: D058 ¥ Vim

i Sevaset a0 v

Transducer Model PDI Transducer
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Mean Liner Corelstion Coefcen (LCC). 0999983
Calaed By DIC
Date and Tiue: 2102021 7216 AM
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Specifications
_ PDI Automated Strain Transducer Calibration System (PDI-ASICS)
ASTCS Serial Nomber, s,?DICAI. i1

D ASTCS Software VersonNumber: e
_ASTCS noependat Verficaionpate: ¢ IR MR

| vonderGagetagh  3ichesfeznm -

Rl ScapDisplacementRanoe, L0 ey

Methat for kpplying Displacement ¢ Precision Stepper Motor Cﬂn_f;ec_teﬁmiﬁeaf Stage - -

- xchaton Volage o Calbraion: _________ 28VDC e
. Displcement Measwrements; . Dua Precison LYDTs, Outpi beeraged

Diplacemert Cerffcaonr . NETIAMO e
© o linparity Verfication Technigue: L Ltne&'Csrrefatxfan Coefﬁctentc{}%

~ASICS S) stem Check

Refereic Strain Transducer o B

. RepeatelityVerfaon Tedwioue . ___ | Standard Deviaton < 5% cfmean

Reference Generdl Gage Fattor: B mcos@mA
VOTH SendliyGpcheshety. .
C iTRswtiydepely S8
' StenTenperess sl
DT oflat Sy Check SR

 PDI Strain Transdueer Cometions

T B>
S Geew . E‘dﬁmm - )
mME . Sme B
W S
C GBMRE o S

NIST Reference;

PO certfiesthe above PDIASTCS instrument meels. or exceeds published specfications and has been verfied wsing.
standards and instruments whase accuracies are traceable to the National Institute of Standards and Technology NST).
an acceited value of & natural physical constant of  raio calibration technique, The calibration of tis nstrument was
performed in accordance wif the PDI Qualty Assurance program, Measurements.and information provided an this
report are valid gt the tme of calibration only.

egat R eFAC W LR aulaey
FRFa o wae Ao W BRI



Appendix F

PDA Proficiency Certifications
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