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Introduction 

 

This memorandum presents a review of a Driven Pile Plan for the Bushard Street OC Abutments 

submitted by the design-build contractor OC 405 Partner JV Design Build Team.  The plan 

consists primarily of Pile Dynamic Monitoring Report prepared by Earthspectives, Inc. (ES) on 

November 6, 2019. A copy of the Driven Pile Plan was received by this Office on November 14th 

and is attached to this memorandum. 

 

The Pile Dynamic Monitoring Report includes dynamic monitoring results from Pile 97 at 

Abutment 3 and a bearing acceptance criteria (BAC) for production pile driving at Abutments 1 

and 3.  Subject piles are 24-inch diameter steel open-end pipe pile with a wall thickness of 0.5 

inch (PP24x0.5).   

 

Discussion 

 

Earthspectives, Inc. (ES) conducted dynamic monitoring during initial driving of Pile 97 at 

Abutment 3 on October 18, 2019.  The pile was driven to an approximate penetration depth of 

70.75 feet, and approximate tip elevation of -45.00 feet.  Two restrikes, both driving the pile an 

additional 0.25 feet, were conducted with 3-days of pile set without driving.  The first restrike 

was conducted on October 21st and the second on October 24th.  The ES report explains that 

the second restrike was conducted to confirm the findings of the first restrike and therefore was 

conducted with the same setup duration.  
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ES performed CAPWAP analyses on initial drive blows from approximate elevations -40 feet, and 

-45 feet.  ES also performed CAPWAP analysis on one restrike blow.  The CAPWAP analysis for 

the initial drive blow at approximate elevation -40 feet represents the production driving condition 

at the specified tip elevation (STE) of the Abutment wing wall piles.  The CAPWAP analysis for 

the initial drive blow at approximate elevation -45 feet represents the production driving condition 

specified tip elevation (STE) of the Abutment piles.  The CAPWAP analysis for the restrike blow 

represents the piles long-term setup condition.  Results are included in the Driven Pile Plan.   

 

CAPWAP results for the initial drive blow at approximate elevation -45 feet were used to develop 

the Bearing Acceptance Criteria (BAC) for all Abutment 1 and 3 production piles, including the 

retaining / wing wall production piles.  The STE for both Abutment 1 and Abutment 3 production 

piles is -45 feet.  The STE for retaining / wing wall production piles is -40 feet.  The BAC is included 

in the Driven Pile Plan. 

 

Review of Dynamic Monitoring Results and Bearing Acceptance Criteria 

 

This Office offers the following review comments: 

 

1. The BAC included in the Driven Pile Plan was derived from the initial drive blow at 

approximate elevation -45 feet.  The plan indicates the BAC can be used at all Abutment 

production piles including Abutment 3 production piles (STE -45.0 feet) and all retaining / 

wing wall production piles (STE -40 feet). The Geotechnical Engineer of Record should 

verify this is an acceptable assumption.  Refer to notes below Table 2 of the ES report. 

 

2. The setup factor included in the Driven Pile Plan was derived from the initial drive blow at 

approximate elevation -45 feet and the restrike blow.  The plan indicates the factor can be 

used all Abutment piles including Abutment 3 piles (STE -45.0 feet) and all retaining / wing 

wall piles (STE -40 feet).  The Geotechnical Engineer of Record should verify this is an 

acceptable assumption.  Refer to notes below Table 2 of the ES report. 

 

3. The CAPWAP estimated ultimate total resistance for the initial drive blow at elevation -40 

feet exceeds the nominal driving resistance (NDR) for the Abutment retaining / wing wall 

piles, as shown on the Pile Data Table of the Contract Plans.   

 

4. The CAPWAP estimated ultimate total resistance for initial drive blow at elevation -45 feet 

does not achieve the NDR for either Abutment 1 or Abutment 3 piles.  NDR is exceeded 

with consideration of the soil setup factor. 
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Recommendations 
 

This Office recommends the Geotechnical Engineer of Record confirm assumptions identified in 

our comments 1 and 2. 

 
If you have any questions regarding this review, please contact Jason Wahleithner at (916) 227-
1000. 
 
 
 
  
JASON WAHLEITHNER, P.E. 

Senior Transportation Engineer  

Foundation Testing and Instrumentation Branch  

Office of Geotechnical Support 

 
 
Attachment: 

(1) Bushard Abutments Driven Pile Plan (Rev 001) 
  

 
c: S. Amiri - OGDS (Email) 

S. Kim - SC (Email) 
L. Yamashiro - SC (Email) 
C. Zachman – SC (Email) 
Geodog 
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 Geotechnical Specialty Engineering 

 
1920 E Warner Avenue, Suite 3-M 
Santa Ana, California 92705 

Phone : (949) 777-1270
FAX : (949) 777-1283

 

 E-MAIL TRANSMITTAL  
 
DATE:   November 6, 2019   TIME: 1:57 PM   
  
 
TRANSMITTED TO: 
 
NAME:   Mr. Arturo Hernandez 
COMPANY:   OC 405 Partners JV 
 
FROM:   Hossein K. Rashidi, Ph.D., P.E. 
 
Number of pages: 33, including this transmittal page 
 
SUBJECT:   Pile Dynamic Monitoring (PDA) Report  
   Pile # 97 @ Abutment 3 of Bushard Street OC (Replace) 

I-405 Improvement Project – SR73 to I605 
CALTRANS EA # 120H1004 

   Orange County, California 
 
MESSAGE:   
 
Attached please find PDA plots and CAPWAP analysis results for end of initial drive (EOID) 
and the beginning of redrive (BOR) of pile # 97 @ Abutment 3 of Bushard Street OC, 
dynamically monitored at the subject project site on October 18, 21, and 24, 2019. 
 
Pile # 97 @ Abutment 3 of Bushard Street OC was a 24 inch nominal diameter Steel Pipe Pile 
with a wall thickness of 0.5 inches (PP24X0.5) and a total length of approximately 82 ft (25 ft + 
57 ft). It was driven with an APE D46-32 open ended single acting diesel hammer with a 
manufacturer’s rated energy of approximately 107 kip-ft. Initial dynamic monitoring was 
performed on October 18, 28, 2019. PDA monitoring was performed during the impact driving 
of the second piece from 21 – 70.75 ft mark on the pile (tip elevation of approximately -45.25 
ft at EOID).  
 
This pile was then restriked on October 21&24, 2019, to capture the effect of long term soil set 
up on pile driving resistance. Second BOR on October 24, 2019, was just performed to validate 
the data obtained from first BOR. 
 



PDA plots for EOID, BOR, and BOR2 attached to this report show CASE estimate of capacity, 
blow count/blow number, compression and tension stresses in steel, hammer transferred 
energy, and hammer stroke versus depth. Summary of Case estimate of ultimate downward 
capacities are provided in Table 1. 
 
CAPWAP analyses were performed for one blow from initial drive (ID) at tip elevation -40 ft 
(specified tip elevation for wing wall piles), one blow from EOID, and one blow from early blows 
upon BOR. The CAPWAP performed for EOID is for tip elevation of -40 ft. CAPWAP results 
are also summarized in Table 1. 
 
CAPWAP results indicate significant increase in driving resistance at BOR due to favorable 
effect of soil set up. The driving resistance increased from 553 kips at EOID to 990 kips at 
BOR, which corresponds to a set up factor of 1.79. 
 
Table 2 provides a summary of the required vs estimated driving resistance based on the 
applied set up factor for each tip elevation at Abutment 1, Abutment 3, and all Abutment Wing 
Walls. The CAPWAP estimate of driving resistance during the initial drive at each tip elevation 
is listed in column 4. The estimated driving resistance after long term soil set up and using a 
set up factor of 1.79 is provided in Column 5.    
 
PDA measurements indicate that the pile dynamically tested exhibited a maximum 
compressive stress of 29 ksi which is within the FHWA allowable maximum level of 45 ksi 
(assuming a yield stress of 50 ksi). 
 
Hammer transferred energy was observed to reach an average of 44 kip-ft towards the end of 
initial drive. It can be noted that the average energy transfer was approximately 41% of the 
rated energy of the hammer which is within the commonly observed range of 35%+/-10%. 
 
Therefore, it is our opinion that the piles at Abutment 1, Abutment  3, and all Abutment Wing 
Walls should have the required driving resistance, if driven to the specified tip elevations listed 
in Table 2 with termination blow counts recommended in the last column under a minimum 
hammer stroke of 7.5 ft.  
 
We hope the above information satisfies the project needs at this time. Please call if you have 
any question or need more information. 

    
 Sincerely submitted for EarthSpectives, 

 
 Hossein K. Rashidi, PhD, PE    
 Principal Engineer     

 
 

    
 
 
 
 



Enclosures: 
 

1. PDA Plots for Pile # 97 at Abutment 3 (EOID, BOR, and BOR2) 
2. CAPWAP Analysis Results for ID@-40 ft, ID@-45 ft, and BOR  
3. Pile # 97 at Abutment 3 Driving Logs 
4. Foundation Plan and Details  
5. PDA Setup Sheet 

 



TABLE 1 – Summary of PDA and CAPWAP Results at Abutment 3 of Bolsa Avenue OC 
 

 
ID = Initial Drive 
EOID = End of Initial Drive 
BOR = Beginning of Redrive - first 
BOR2 = Beginning of Redrive – second 
  

Pile  
No. 

Driving 
Condition  

Approximate
Pile 

Penetration 
Length  

(ft) 

Termination  
Blow  
Count 

  
(Blows/ft) 

CASE 
Estimate of Ultimate 
Downward Capacity 

 
(Kips) 

CAPWAP  
Estimate of 

Ultimate Toe 
Resistance  

(Kips) 

CAPWAP  
Estimate of 

Ultimate Shaft 
Resistance  

(Kips) 

CAPWAP  
Estimate of 

Ultimate Total 
Resistance 

(Kips) 

Abutment 3 
Pile 1 

ID (Elev. -40 ft) 65.5 29 579 201 389 591 

ID (Elev. -45 ft) 70.75 21 for 9” 561 139 414 553 

BOR (Blow 4) 70.75 13,7,7 per inch 1187 82 908 990 



TABLE 2 – Summary of Required vs. Estimated Driving Resistance at Abutments and Abutment Wing Walls 
 

 
 

 
(1) Assuming the Set up factor can be applied from test pile to Abutment 1 
(2) Assuming the same set up factor obtained at -45 ft tip elevation can be applied to tip elevation of -40 ft  

  
 

 
 

  
 
 
 
 
 
 
 

 
 
 

Driving Location  Specified 
Tip 

Elevation 
 

(ft) 

Required 
nominal 
Driving 

Resistance 
(kips) 

CAPWAP 
Estimated 

Total Driving 
Resistance 

(kips) 

Estimated 
Total Resistance 

with Set Up  
 

(kips) 

Observed 
EOID Blow 

Count 
  

(Blows/ft) 

Recommended Blow 
Count at EOID Under a 

Minimum Hammer 
Stroke of 7.5 ft 

(Blows/ft) 

Abutment 1 -45 810 553 990(1) 28 25 

Abutment 3 -45 680 553 990 28 22 

Abutment 1 East (H=24”) -40 500 591 1058(1&2) 29 20 

Abutment 1 West (H=24”) -40 370 591 1058(1&2) 29 18 

Abutment 1 West (H=18”) -40 350 591 1058(1&2) 29 18 

Abutment 3 East (H=18”) -40 290 591 1058(1&2) 29 16 

Abutment 3 West (H=24”) -40 370 591 1058(1&2) 29 18 

Abutment 3 West (H=18”) -40 350 591 1058(1&2) 29 18 



EarthSpectives - PDIPLOT2 Ver 2017.2.58.3 - Case Method & iCAP® Results
Printed: 01-November-2019 Test started: 18-October-2019

OC405 WIDENING AT BUSHARD - ABUT 3 PILE 97 @ EOID
PP24X0.5", 82 FT, D46-32
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OC405 WIDENING AT BUSHARD - ABUT 3 PILE 97 @ EOID PP24X0.5", 82 FT, D46-32
OP: US Date: 18-October-2019
AR: 36.91 in² SP: 0.492 k/ft³
LE: 78.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.70
RMX: Maximum Case Method Capacity (JC) EMX: Maximum Energy
CSX: Compression Stress Maximum STK: Hammer Stroke
TSX: Tension Stress Maximum - Full Record Search BPM: Blows/Minute
BL# Depth BLC TYPE RMX CSX TSX EMX STK BPM

ft bl/ft kips ksi ksi k-ft ft bpm
8 22.00 8 AV8 134 20.7 6.6 38.7 6.2 42

MAX 184 28.9 9.0 70.9 8.8 51
MIN 113 18.0 3.7 27.0 5.3 2

17 23.00 9 AV9 137 18.5 6.1 28.9 5.4 50
MAX 147 19.8 7.0 34.0 5.8 51
MIN 128 17.7 5.6 25.3 5.2 49

26 24.00 9 AV9 163 19.9 6.9 32.7 5.7 49
MAX 186 20.9 7.6 35.4 5.9 51
MIN 135 18.4 5.6 28.3 5.3 48

36 25.00 10 AV10 172 21.1 6.4 36.1 5.9 48
MAX 187 22.7 7.3 39.9 6.4 50
MIN 149 19.5 5.3 31.1 5.4 46

47 26.00 11 AV11 153 20.4 6.0 34.2 5.6 49
MAX 168 22.3 7.3 39.3 6.2 52
MIN 143 18.4 4.6 27.0 5.1 47

57 27.00 10 AV10 169 20.2 5.4 32.9 5.4 50
MAX 217 22.2 6.8 39.0 6.0 52
MIN 150 18.5 4.1 27.6 5.0 48

68 28.00 11 AV11 193 20.4 5.1 32.7 5.4 51
MAX 229 21.8 6.0 35.4 5.7 52
MIN 172 19.5 4.4 30.7 5.1 49

79 29.00 11 AV11 240 22.3 5.2 36.1 5.8 45
MAX 278 26.3 6.6 48.1 6.8 51
MIN 201 20.5 3.3 26.0 5.4 2

91 30.00 12 AV12 243 22.7 4.7 37.1 5.9 48
MAX 270 24.1 5.6 41.5 6.3 50
MIN 223 21.8 4.1 34.0 5.6 47

103 31.00 12 AV12 222 21.9 4.8 34.6 5.7 49
MAX 243 23.6 5.7 38.2 6.1 51
MIN 207 20.4 3.8 30.0 5.4 47

115 32.00 12 AV12 227 22.0 5.0 35.1 5.8 49
MAX 253 23.4 6.0 39.3 6.1 50
MIN 210 20.7 4.4 31.4 5.5 47

128 33.00 13 AV13 240 22.2 4.3 35.3 5.9 49
MAX 258 25.5 5.9 44.1 6.7 50
MIN 229 20.9 3.5 31.5 5.5 45
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OC405 WIDENING AT BUSHARD - ABUT 3 PILE 97 @ EOID PP24X0.5", 82 FT, D46-32
OP: US Date: 18-October-2019
BL# Depth BLC TYPE RMX CSX TSX EMX STK BPM

ft bl/ft kips ksi ksi k-ft ft bpm

142 34.00 14 AV14 263 22.9 4.9 36.6 6.0 48
MAX 292 24.3 5.6 39.6 6.3 49
MIN 237 22.0 4.3 33.9 5.8 47

156 35.00 14 AV14 254 22.9 5.3 35.5 6.0 48
MAX 289 23.7 6.1 38.0 6.3 49
MIN 224 22.1 4.6 32.9 5.8 47

170 36.00 14 AV14 226 22.9 5.8 35.0 6.1 48
MAX 234 24.4 6.8 39.6 6.5 49
MIN 200 22.0 5.2 32.2 5.9 46

183 37.00 13 AV13 194 22.9 5.8 34.6 6.1 48
MAX 211 24.1 6.6 37.4 6.5 49
MIN 181 21.8 5.1 31.0 5.8 46

196 38.00 13 AV13 185 22.9 5.7 33.9 6.1 48
MAX 194 23.6 6.2 35.5 6.3 48
MIN 176 22.4 5.3 32.1 5.9 47

209 39.00 13 AV13 200 22.9 5.7 34.0 6.1 48
MAX 214 23.7 6.2 36.5 6.3 48
MIN 182 22.2 4.9 31.9 5.9 47

223 40.00 14 AV14 207 23.2 5.5 34.2 6.2 47
MAX 223 24.7 6.5 38.3 6.6 49
MIN 195 21.8 4.6 30.6 5.8 46

237 41.00 14 AV14 190 23.1 5.8 34.1 6.1 47
MAX 203 24.1 6.5 37.0 6.4 48
MIN 177 22.6 5.2 32.7 6.0 47

250 42.00 13 AV13 184 22.5 5.8 32.6 6.0 48
MAX 189 23.6 6.7 35.6 6.3 49
MIN 177 21.6 5.1 30.4 5.8 47

263 43.00 13 AV13 187 22.6 5.7 33.1 6.0 48
MAX 194 24.2 6.7 37.4 6.5 49
MIN 180 21.3 4.9 29.8 5.7 46

276 44.00 13 AV13 206 23.0 5.9 34.2 6.1 47
MAX 221 23.9 6.7 36.6 6.4 49
MIN 190 21.9 5.1 31.0 5.8 47

291 45.00 15 AV15 235 23.0 5.4 34.1 6.1 48
MAX 268 24.5 6.6 38.5 6.5 49
MIN 201 21.4 4.5 29.8 5.7 46

306 46.00 15 AV15 264 23.3 4.7 34.8 6.1 48
MAX 287 24.1 5.2 37.4 6.3 48
MIN 235 22.4 4.2 32.1 5.9 47
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OC405 WIDENING AT BUSHARD - ABUT 3 PILE 97 @ EOID PP24X0.5", 82 FT, D46-32
OP: US Date: 18-October-2019
BL# Depth BLC TYPE RMX CSX TSX EMX STK BPM

ft bl/ft kips ksi ksi k-ft ft bpm
321 47.00 15 AV15 262 23.5 3.9 36.4 6.1 47

MAX 281 24.5 4.5 39.0 6.4 49
MIN 240 22.4 3.3 32.9 5.8 46

339 48.00 18 AV18 311 24.6 3.1 39.7 6.5 46
MAX 335 25.9 3.5 43.6 6.9 47
MIN 280 23.4 2.6 35.6 6.1 45

356 49.00 17 AV17 300 24.3 2.9 38.5 6.4 47
MAX 313 24.9 3.1 40.3 6.5 47
MIN 281 23.5 2.5 36.3 6.1 46

373 50.00 17 AV17 288 24.5 3.2 39.3 6.5 46
MAX 302 25.5 3.7 42.2 6.7 47
MIN 277 23.5 2.9 36.6 6.2 45

390 51.00 17 AV17 303 24.9 2.9 39.8 6.5 46
MAX 328 25.8 3.3 42.5 6.8 47
MIN 293 24.1 2.4 36.7 6.3 45

407 52.00 17 AV17 310 25.0 2.8 39.3 6.5 46
MAX 337 26.0 3.3 42.4 6.8 48
MIN 286 23.2 2.1 33.3 6.0 45

425 53.00 18 AV18 294 24.9 2.9 39.0 6.5 46
MAX 318 26.1 3.4 42.6 6.8 47
MIN 270 24.2 2.2 36.8 6.3 45

443 54.00 18 AV18 293 25.0 2.9 39.3 6.6 46
MAX 311 26.1 3.3 42.7 6.8 47
MIN 274 23.7 2.5 34.8 6.2 45

463 55.00 20 AV20 307 24.6 2.7 37.8 6.4 46
MAX 324 25.7 3.0 41.6 6.8 47
MIN 296 23.8 2.5 35.1 6.2 45

481 56.00 18 AV18 320 25.5 3.0 40.3 6.7 46
MAX 344 27.3 3.2 46.1 7.1 47
MIN 288 24.1 2.7 35.8 6.3 44

501 57.00 20 AV20 368 25.3 2.9 39.5 6.6 46
MAX 394 26.8 3.3 44.0 7.1 47
MIN 327 23.7 2.2 34.8 6.2 44

521 58.00 20 AV20 377 25.8 2.8 40.0 6.8 45
MAX 412 26.6 3.1 43.0 7.0 46
MIN 343 24.8 2.2 37.0 6.5 45

541 59.00 20 AV20 358 25.3 3.1 39.0 6.9 45
MAX 397 26.5 3.7 42.6 7.1 46
MIN 331 24.6 2.6 36.5 6.7 44

561 60.00 20 AV20 376 25.0 3.1 38.1 6.8 45
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OC405 WIDENING AT BUSHARD - ABUT 3 PILE 97 @ EOID PP24X0.5", 82 FT, D46-32
OP: US Date: 18-October-2019
BL# Depth BLC TYPE RMX CSX TSX EMX STK BPM

ft bl/ft kips ksi ksi k-ft ft bpm
MAX 405 26.0 3.7 41.4 7.1 46
MIN 360 23.9 2.5 34.1 6.5 44

582 61.00 21 AV21 403 26.4 2.9 42.4 7.3 44
MAX 442 27.4 3.6 45.6 7.6 45
MIN 379 25.3 1.9 38.7 6.9 43

608 62.00 26 AV26 488 26.8 1.9 43.2 7.3 44
MAX 533 27.7 2.3 45.7 7.6 45
MIN 428 25.7 1.3 40.0 7.0 43

636 63.00 28 AV28 538 27.0 2.1 43.7 7.4 43
MAX 565 28.3 2.3 47.5 7.8 45
MIN 514 25.7 1.8 39.8 6.9 42

663 64.00 27 AV27 543 26.4 2.3 41.3 7.1 44
MAX 565 27.6 3.6 45.3 7.5 45
MIN 489 25.2 1.9 32.3 6.7 43

693 65.00 30 AV30 585 27.2 2.4 44.2 7.5 42
MAX 607 29.1 2.9 50.0 8.0 45
MIN 539 21.6 2.2 27.5 6.8 2

722 66.00 29 AV29 572 27.5 2.3 45.5 7.6 43
MAX 582 29.1 2.6 50.7 8.1 45
MIN 551 25.6 2.2 39.4 6.9 41

751 67.00 29 AV29 576 28.0 2.3 47.6 7.8 42
MAX 587 28.9 2.6 50.5 8.1 43
MIN 566 26.9 2.2 44.3 7.5 42

781 68.00 30 AV30 582 27.5 2.2 45.1 7.5 43
MAX 595 28.8 2.4 49.7 8.0 44
MIN 566 26.6 2.0 41.6 7.1 42

815 69.00 34 AV34 562 26.6 2.1 41.6 7.2 44
MAX 591 28.5 2.2 47.7 7.8 45
MIN 548 25.3 1.8 37.5 6.8 42

846 70.00 31 AV31 564 27.2 1.8 43.6 7.4 43
MAX 573 28.5 2.1 48.2 7.9 44
MIN 553 26.2 1.4 40.2 7.1 42

867 70.75 28 AV21 561 27.5 1.5 43.7 7.5 43
MAX 567 29.0 3.3 48.7 8.0 45
MIN 555 25.6 1.1 37.1 6.8 42

Average 361 24.7 3.6 39.1 6.6 46
Maximum 607 29.1 9.0 70.9 8.8 52
Minimum 113 17.7 1.1 25.3 5.0 2

Total number of blows analyzed: 867
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OC405 WIDENING AT BUSHARD - ABUT 3 PILE 97 @ EOID PP24X0.5", 82 FT, D46-32
OP: US Date: 18-October-2019

BL# Sensors

1-867 F3: [S492] 142.0 (1.00); F4: [S493] 143.0 (1.00); A3: [K11281] 420.0 (1.00);
A4: [K11285] 363.0 (1.00)

Time Summary

Drive 1 minute 28 seconds 12:36 PM - 12:37 PM (10/18/2019) BN 1 - 74
Stop 13 minutes 19 seconds 12:37 PM - 12:50 PM
Drive 12 minutes 41 seconds 12:50 PM - 1:03 PM BN 75 - 663
Stop 3 minutes 42 seconds 1:03 PM - 1:07 PM
Drive 4 minutes 42 seconds 1:07 PM - 1:11 PM BN 664 - 867

Total time [00:35:53] = (Driving [00:18:52] + Stop [00:17:01])
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Printed: 01-November-2019 Test started: 21-October-2019

OC405 WIDENING AT BUSHARD - ABUT3 PILE 97 @ BOR
PP24X0.5", 82 FT, D46-32
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OC405 WIDENING AT BUSHARD - ABUT3 PILE 97 @ BOR PP24X0.5", 82 FT, D46-32
OP: US Date: 21-October-2019
AR: 36.91 in² SP: 0.492 k/ft³
LE: 78.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.70
RMX: Maximum Case Method Capacity (JC) EMX: Maximum Energy
CSX: Compression Stress Maximum STK: Hammer Stroke
TSX: Tension Stress Maximum - Full Record Search BPM: Blows/Minute
BL# Depth BLC TYPE RMX CSX TSX EMX STK BPM

ft bl/ft kips ksi ksi k-ft ft bpm
5 70.80 100 AV5 1,045 33.9 2.8 47.9 8.9 32

MAX 1,187 40.1 4.3 57.0 9.3 41
MIN 718 21.7 0.5 21.5 8.1 2

10 70.85 100 AV5 932 41.2 3.6 55.8 9.2 39
MAX 963 42.7 4.0 59.5 9.4 39
MIN 907 39.6 3.2 54.2 9.0 39

13 70.88 100 AV3 876 42.0 4.0 52.4 8.9 40
MAX 909 42.9 4.6 56.6 9.1 40
MIN 826 41.2 3.5 47.4 8.7 39

20 70.95 100 AV5 979 43.8 3.5 66.2 9.7 38
MAX 1,163 44.9 4.4 75.4 10.4 39
MIN 903 43.4 1.8 59.4 9.3 37

25 71.00 100 AV5 873 41.9 4.5 53.7 8.7 40
MAX 885 42.6 4.8 55.5 8.9 41
MIN 855 40.9 4.3 51.9 8.5 40

Average 947 40.4 3.6 55.4 9.1 38
Maximum 1,187 44.9 4.8 75.4 10.4 41
Minimum 718 21.7 0.5 21.5 8.1 2

Total number of blows analyzed: 23

BL# Sensors

1-25 F3: [S492] 142.0 (1.00); F4: [S493] 143.0 (1.00); A3: [K11281] 420.0 (1.00);
A4: [K11285] 363.0 (1.00)

Time Summary

Drive 19 seconds 3:45 PM - 3:45 PM (10/21/2019) BN 1 - 14
Stop 4 minutes 51 seconds 3:45 PM - 3:50 PM
Drive 15 seconds 3:50 PM - 3:50 PM BN 15 - 25

Total time [00:05:26] = (Driving [00:00:34] + Stop [00:04:51])



EarthSpectives - PDIPLOT2 Ver 2017.2.58.3 - Case Method & iCAP® Results
Printed: 01-November-2019 Test started: 24-October-2019

OC405 WIDENING AT BUSHARD - ABUT 3 PILE 97 @ BOR2
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EarthSpectives Page 1
Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 01-November-2019

OC405 WIDENING AT BUSHARD - ABUT 3 PILE 97 @ BOR2 PP24X0.5", 82 FT, D46-32
OP: US Date: 24-October-2019
AR: 36.91 in² SP: 0.492 k/ft³
LE: 78.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.70
RMX: Maximum Case Method Capacity (JC) EMX: Maximum Energy
CSX: Compression Stress Maximum STK: Hammer Stroke
TSX: Tension Stress Maximum - Full Record Search BPM: Blows/Minute
BL# Depth BLC TYPE RMX CSX TSX EMX STK BPM

ft bl/ft kips ksi ksi k-ft ft bpm
5 71.04 120 AV5 1,040 40.2 4.0 51.9 10.0 31

MAX 1,224 52.8 6.0 68.9 10.9 40
MIN 795 25.6 1.3 25.6 8.9 2

10 71.08 120 AV5 1,029 55.7 5.2 62.5 10.5 37
MAX 1,046 57.4 6.1 66.4 11.0 38
MIN 1,001 54.0 4.6 58.4 9.9 36

15 71.13 120 AV5 1,021 53.9 4.1 58.6 9.7 38
MAX 1,058 55.8 4.2 63.4 10.2 39
MIN 991 52.7 3.7 55.1 9.4 37

20 71.17 120 AV5 959 50.6 4.4 51.9 9.1 39
MAX 990 52.7 4.7 54.7 9.5 40
MIN 941 49.7 3.8 50.4 8.8 39

25 71.21 120 AV5 957 48.6 4.1 49.9 8.8 40
MAX 983 49.4 4.8 50.7 8.9 41
MIN 937 46.5 3.0 49.0 8.5 40

30 71.25 120 AV5 933 46.4 4.4 48.8 8.7 40
MAX 952 47.6 4.6 49.5 8.8 41
MIN 924 45.5 4.1 47.2 8.5 40

Average 990 49.2 4.3 53.9 9.4 37
Maximum 1,224 57.4 6.1 68.9 11.0 41
Minimum 795 25.6 1.3 25.6 8.5 2

Total number of blows analyzed: 30

BL# Sensors

1-30 F3: [S492] 142.0 (1.00); F4: [S493] 143.0 (1.00); A3: [K11281] 420.0 (1.00);
A4: [K11285] 363.0 (1.00)

Time Summary

Drive 44 seconds 1:23 PM - 1:24 PM BN 1 - 30
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OC405 WIDENING AT BUSHARD; Pile: ABUT 3 PILE 97 @ -40 FT TIP ELEV; PP24X0.5", 82 FT, D46-32; Blow: 708 (Test: 18-Oct-2019 13:08:) 01-Nov-2019

EARTHSPECTIVES CAPWAP(R)  2006-3

CAPWAP(R)  2006-3 Licensed to EarthSpectives                          



OC405 WIDENING AT BUSHARD; Pile: ABUT 3 PILE 97 @ -40 FT TIP ELEVTest: 18-Oct-2019 13:08:
PP24X0.5", 82 FT, D46-32; Blow: 708 CAPWAP(R)  2006-3
EARTHSPECTIVES OP: US

Page 1 Analysis: 01-Nov-2019

CAPWAP SUMMARY RESULTS

Total CAPWAP Capacity:    590.8; along Shaft    389.7; at Toe    201.1  kips

Soil Dist. Depth Ru Force Sum Unit Unit Smith
Sgmnt Below Below in Pile of Resist. Resist. Damping
No. Gages Grade Ru (Depth) (Area) Factor

ft ft kips kips kips kips/ft ksf s/ft

   590.8
1 17.0 4.5 14.8 576.0 14.8 3.31 0.53 0.127
2 23.7 11.3 14.0 562.0 28.8 2.06 0.33 0.127
3 30.5 18.0 16.2 545.8 45.0 2.39 0.38 0.127
4 37.3 24.8 22.0 523.8 67.0 3.24 0.52 0.127
5 44.1 31.6 27.5 496.3 94.5 4.05 0.65 0.127
6 50.9 38.4 35.6 460.7 130.1 5.25 0.84 0.127
7 57.7 45.2 52.0 408.7 182.1 7.67 1.22 0.127
8 64.4 52.0 69.2 339.5 251.3 10.20 1.62 0.127
9 71.2 58.7 72.8 266.7 324.1 10.73 1.71 0.127
10 78.0 65.5 65.6 201.1 389.7 9.67 1.54 0.127

Avg. Shaft     39.0     5.95     0.95 0.127

Toe    201.1    64.01 0.075

Soil Model Parameters/Extensions Shaft Toe

Quake (in) 0.063 0.429
Case Damping Factor    0.748    0.230
Damping Type Smith
Unloading Quake (% of loading quake) 82 100
Reloading Level (% of Ru) 100 100
Unloading Level (% of Ru) 48
Resistance Gap (included in Toe Quake) (in)    0.074
Soil Plug Weight (kips)     0.12

CAPWAP match quality =    1.85 (Wave Up Match) ; RSA = 0
Observed: final set =   0.414 in; blow count =      29 b/ft
Computed: final set =   0.410 in; blow count =      29 b/ft

max. Top Comp. Stress =    27.3 ksi (T=  21.2 ms, max= 1.031 x Top)
max. Comp. Stress =    28.2 ksi (Z=  17.0 ft, T=  22.0 ms)
max. Tens. Stress =   -1.48 ksi (Z=  30.5 ft, T=  46.8 ms)
max. Energy (EMX) =    45.3 kip-ft; max. Measured Top Displ. (DMX)= 0.80 in



OC405 WIDENING AT BUSHARD; Pile: ABUT 3 PILE 97 @ -40 FT TIP ELEVTest: 18-Oct-2019 13:08:
PP24X0.5", 82 FT, D46-32; Blow: 708 CAPWAP(R)  2006-3
EARTHSPECTIVES OP: US

Page 2 Analysis: 01-Nov-2019

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      3.4    1009.7     -32.0 27.3 -0.87     45.35     14.3    0.812
2      6.8    1013.0     -34.7 27.4 -0.94     45.31     14.2    0.806
4     13.6    1030.7     -40.9 27.9 -1.11     45.06     13.9    0.786
5     17.0    1041.1     -44.9 28.2 -1.22     44.83     13.8    0.772
6     20.3    1008.6     -40.0 27.3 -1.08     42.73     13.6    0.757
7     23.7    1019.8     -48.2 27.6 -1.31     42.43     13.5    0.741
8     27.1     991.6     -46.4 26.9 -1.26     40.53     13.3    0.725
9     30.5    1006.0     -54.6 27.2 -1.48     40.25     13.1    0.710
10     33.9     975.9     -50.0 26.4 -1.35     38.16     12.9    0.694
11     37.3     993.2     -51.8 26.9 -1.40     37.83     12.7    0.677
12     40.7     952.6     -39.7 25.8 -1.07     35.22     12.4    0.660
13     44.1     973.1     -39.7 26.4 -1.08     34.88     12.1    0.642
14     47.5     925.7     -23.3 25.1 -0.63     31.92     11.8    0.626
15     50.9     952.2     -24.4 25.8 -0.66     31.64     11.4    0.610
16     54.3     895.3      -8.3 24.2 -0.23     28.14     11.0    0.596
17     57.7     926.3     -13.2 25.1 -0.36     27.87     10.6    0.581
18     61.0     841.4       0.0 22.8 0.00     23.20     10.1    0.567
19     64.4     869.4       0.0 23.5 0.00     22.95     10.3    0.552
20     67.8     724.0       0.0 19.6 0.00     17.20     11.7    0.540
21     71.2     666.5       0.0 18.1 0.00     17.04     13.4    0.528
22     74.6     426.0       0.0 11.5 0.00     11.11     14.2    0.519
23     78.0     356.3       0.0 9.7 0.00      5.91     14.2    0.510

Absolute     17.0 28.2 (T =     22.0 ms)
    30.5 -1.48 (T =     46.8 ms)



OC405 WIDENING AT BUSHARD; Pile: ABUT 3 PILE 97 @ -40 FT TIP ELEVTest: 18-Oct-2019 13:08:
PP24X0.5", 82 FT, D46-32; Blow: 708 CAPWAP(R)  2006-3
EARTHSPECTIVES OP: US

Page 3 Analysis: 01-Nov-2019

CASE METHOD

J =     0.0     0.1     0.2     0.3     0.4     0.5     0.6     0.7     0.8     0.9
RP   422.5   433.3   444.0   454.8   465.5   476.2   487.0   497.7   508.4   519.2
RX   946.4   846.3   779.9   734.7   691.2   647.7   604.2   579.4   561.7   543.9
RU   946.4   846.3   746.2   646.1   546.0   445.9   345.8   245.7   145.6    45.4

RAU =    245.5 (kips);  RA2 =    679.6 (kips)

Current CAPWAP Ru = 590.8 (kips); Corresponding J(RP)= 0.00; J(RX) = 0.65

VMX TVP VT1*Z FT1 FMX DMX DFN SET EMX QUS
ft/s ms kips kips kips in in in kip-ft kips

  14.36   20.98   126.2   189.0  1012.2   0.802   0.411    0.414    45.5   898.8

PILE PROFILE AND PILE MODEL

Depth Area E-Modulus Spec. Weight Perim.
ft in2 ksi lb/ft3 ft

      0.00      36.91    29992.2    492.000      6.283
     78.00      36.91    29992.2    492.000      6.283

Toe Area      3.142 ft2

Top Segment Length      3.39 ft, Top Impedance    65.89 kips/ft/s

Pile Damping    1.0 %, Time Incr  0.202 ms, Wave Speed  16807.9 ft/s, 2L/c   9.3 ms
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OC405 WIDENING AT BUSHARD; Pile: ABUT 3 PILE 97 @ EOID; PP24X0.5", 82 FT, D46-32; Blow: 863 (Test: 18-Oct-2019 13:11:) 01-Nov-2019

EARTHSPECTIVES CAPWAP(R)  2006-3

CAPWAP(R)  2006-3 Licensed to EarthSpectives                          



OC405 WIDENING AT BUSHARD; Pile: ABUT 3 PILE 97 @ EOID Test: 18-Oct-2019 13:11:
PP24X0.5", 82 FT, D46-32; Blow: 863 CAPWAP(R)  2006-3
EARTHSPECTIVES OP: US

Page 1 Analysis: 01-Nov-2019

CAPWAP SUMMARY RESULTS

Total CAPWAP Capacity:    552.6; along Shaft    413.8; at Toe    138.8  kips

Soil Dist. Depth Ru Force Sum Unit Unit Smith
Sgmnt Below Below in Pile of Resist. Resist. Damping
No. Gages Grade Ru (Depth) (Area) Factor

ft ft kips kips kips kips/ft ksf s/ft

   552.6
1 10.2 2.8 11.5 541.1 11.5 4.14 0.66 0.138
2 17.0 9.6 11.5 529.6 23.0 1.70 0.27 0.138
3 23.7 16.3 14.3 515.3 37.3 2.11 0.34 0.138
4 30.5 23.1 18.3 497.0 55.6 2.70 0.43 0.138
5 37.3 29.9 20.8 476.2 76.4 3.07 0.49 0.138
6 44.1 36.7 29.4 446.8 105.8 4.33 0.69 0.138
7 50.9 43.5 51.5 395.3 157.3 7.59 1.21 0.138
8 57.7 50.3 74.6 320.7 231.9 11.00 1.75 0.138
9 64.4 57.0 77.0 243.7 308.9 11.35 1.81 0.138
10 71.2 63.8 60.0 183.7 368.9 8.85 1.41 0.138
11 78.0 70.6 44.9 138.8 413.8 6.62 1.05 0.138

Avg. Shaft     37.6     5.86     0.93 0.138

Toe    138.8    44.18 0.133

Soil Model Parameters/Extensions Shaft Toe

Quake (in) 0.162 0.390
Case Damping Factor    0.864    0.279
Damping Type Smith
Unloading Quake (% of loading quake) 34 81
Reloading Level (% of Ru) 100 100
Unloading Level (% of Ru) 31
Resistance Gap (included in Toe Quake) (in)    0.046
Soil Plug Weight (kips)     0.26

CAPWAP match quality =    1.66 (Wave Up Match) ; RSA = 0
Observed: final set =   0.429 in; blow count =      28 b/ft
Computed: final set =   0.388 in; blow count =      31 b/ft

max. Top Comp. Stress =    25.0 ksi (T=  21.0 ms, max= 1.017 x Top)
max. Comp. Stress =    25.4 ksi (Z=  10.2 ft, T=  21.4 ms)
max. Tens. Stress =   -0.60 ksi (Z=  37.3 ft, T=  46.6 ms)
max. Energy (EMX) =    37.5 kip-ft; max. Measured Top Displ. (DMX)= 0.70 in



OC405 WIDENING AT BUSHARD; Pile: ABUT 3 PILE 97 @ EOID Test: 18-Oct-2019 13:11:
PP24X0.5", 82 FT, D46-32; Blow: 863 CAPWAP(R)  2006-3
EARTHSPECTIVES OP: US

Page 2 Analysis: 01-Nov-2019

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      3.4     923.2     -11.7 25.0 -0.32     37.53     13.1    0.726
2      6.8     930.2     -12.3 25.2 -0.33     37.48     13.0    0.719
4     13.6     914.8     -17.7 24.8 -0.48     35.96     12.8    0.698
5     17.0     924.1     -19.3 25.0 -0.52     35.72     12.6    0.684
6     20.3     902.3     -15.3 24.4 -0.41     34.27     12.5    0.668
7     23.7     913.4     -17.1 24.7 -0.46     33.97     12.3    0.652
8     27.1     887.2     -17.1 24.0 -0.46     32.32     12.2    0.636
9     30.5     899.7     -21.8 24.4 -0.59     32.05     12.0    0.621
10     33.9     866.0     -19.3 23.5 -0.52     30.18     11.8    0.606
11     37.3     881.1     -22.3 23.9 -0.60     29.90     11.6    0.591
12     40.7     846.7     -16.1 22.9 -0.44     27.92     11.3    0.576
13     44.1     871.2     -16.7 23.6 -0.45     27.63     11.0    0.560
14     47.5     827.5      -5.6 22.4 -0.15     25.15     10.6    0.545
15     50.9     860.5      -6.8 23.3 -0.18     24.90     10.2    0.530
16     54.3     777.3       0.0 21.1 0.00     21.13      9.8    0.518
17     57.7     810.7       0.0 22.0 0.00     20.94      9.4    0.505
18     61.0     694.2       0.0 18.8 0.00     16.00      8.9    0.494
19     64.4     717.7       0.0 19.4 0.00     15.85      8.6    0.483
20     67.8     601.4       0.0 16.3 0.00     11.05      9.8    0.474
21     71.2     588.7       0.0 15.9 0.00     10.97     11.1    0.466
22     74.6     408.5       0.0 11.1 0.00      7.23     12.4    0.460
23     78.0     266.5       0.0 7.2 0.00      4.37     12.9    0.454

Absolute     10.2 25.4 (T =     21.4 ms)
    37.3 -0.60 (T =     46.6 ms)



OC405 WIDENING AT BUSHARD; Pile: ABUT 3 PILE 97 @ EOID Test: 18-Oct-2019 13:11:
PP24X0.5", 82 FT, D46-32; Blow: 863 CAPWAP(R)  2006-3
EARTHSPECTIVES OP: US

Page 3 Analysis: 01-Nov-2019

CASE METHOD

J =     0.0     0.1     0.2     0.3     0.4     0.5     0.6     0.7     0.8     0.9
RP     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0
RX   974.2   888.8   803.4   718.0   657.3   623.8   592.1   560.4   528.8   497.1
RU   974.2   888.8   803.4   718.0   632.6   547.1   461.7   376.3   290.9   205.5

RAU =    196.0 (kips);  RA2 =    628.0 (kips)

Current CAPWAP Ru = 552.6 (kips); Corresponding J(RP)= 0.00; J(RX) = 0.72

VMX TVP VT1*Z FT1 FMX DMX DFN SET EMX QUS
ft/s ms kips kips kips in in in kip-ft kips

  13.39   20.78    67.3   132.0   946.1   0.703   0.432    0.429    37.6   798.1

PILE PROFILE AND PILE MODEL

Depth Area E-Modulus Spec. Weight Perim.
ft in2 ksi lb/ft3 ft

      0.00      36.91    29992.2    492.000      6.283
     78.00      36.91    29992.2    492.000      6.283

Toe Area      3.142 ft2

Top Segment Length      3.39 ft, Top Impedance    65.89 kips/ft/s

Pile Damping    1.0 %, Time Incr  0.202 ms, Wave Speed  16807.9 ft/s, 2L/c   9.3 ms
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OC405 WIDENING AT BUSHARD; Pile: ABUT 3 PILE 97 @ BOR; PP24X0.5", 82 FT, D46-32; Blow: 4 (Test: 21-Oct-2019 15:45:) 01-Nov-2019

EARTHSPECTIVES CAPWAP(R)  2006-3

CAPWAP(R)  2006-3 Licensed to EarthSpectives                          



OC405 WIDENING AT BUSHARD; Pile: ABUT 3 PILE 97 @ BOR Test: 21-Oct-2019 15:45:
PP24X0.5", 82 FT, D46-32; Blow: 4 CAPWAP(R)  2006-3
EARTHSPECTIVES OP: US

Page 1 Analysis: 01-Nov-2019

CAPWAP SUMMARY RESULTS

Total CAPWAP Capacity:    990.0; along Shaft    907.8; at Toe     82.2  kips

Soil Dist. Depth Ru Force Sum Unit Unit Smith
Sgmnt Below Below in Pile of Resist. Resist. Damping
No. Gages Grade Ru (Depth) (Area) Factor

ft ft kips kips kips kips/ft ksf s/ft

   990.0
1 10.2 3.0 18.9 971.1 18.9 6.38 1.01 0.194
2 17.0 9.7 22.9 948.2 41.8 3.38 0.54 0.194
3 23.7 16.5 25.7 922.5 67.5 3.79 0.60 0.194
4 30.5 23.3 33.2 889.3 100.7 4.89 0.78 0.194
5 37.3 30.1 50.9 838.4 151.6 7.50 1.19 0.194
6 44.1 36.9 77.1 761.3 228.7 11.37 1.81 0.194
7 50.9 43.7 106.0 655.3 334.7 15.63 2.49 0.194
8 57.7 50.4 129.7 525.6 464.4 19.12 3.04 0.194
9 64.4 57.2 144.5 381.1 608.9 21.30 3.39 0.194
10 71.2 64.0 149.7 231.4 758.6 22.07 3.51 0.194
11 78.0 70.8 149.2 82.2 907.8 22.00 3.50 0.194

Avg. Shaft     82.5    12.82     2.04 0.194

Toe     82.2    26.17 0.258

Soil Model Parameters/Extensions Shaft Toe

Quake (in) 0.080 0.147
Case Damping Factor    2.668    0.322
Unloading Quake (% of loading quake) 48 101
Reloading Level (% of Ru) 100 100
Unloading Level (% of Ru) 5
Resistance Gap (included in Toe Quake) (in)    0.003
Soil Plug Weight (kips)     0.07

CAPWAP match quality =    1.60 (Wave Up Match) ; RSA = 0
Observed: final set =   0.120 in; blow count =     100 b/ft
Computed: final set =   0.082 in; blow count =     147 b/ft

max. Top Comp. Stress =    32.8 ksi (T=  21.2 ms, max= 1.034 x Top)
max. Comp. Stress =    33.9 ksi (Z=  10.2 ft, T=  21.6 ms)
max. Tens. Stress =   -2.61 ksi (Z=  37.3 ft, T=  40.0 ms)
max. Energy (EMX) =    53.0 kip-ft; max. Measured Top Displ. (DMX)= 0.70 in
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Page 2 Analysis: 01-Nov-2019

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      3.4    1211.7     -28.6 32.8 -0.77     52.96     16.5    0.707
2      6.8    1226.4     -44.6 33.2 -1.21     51.74     16.2    0.674
4     13.6    1193.8     -60.6 32.3 -1.64     46.44     15.5    0.608
5     17.0    1221.5     -72.5 33.1 -1.96     45.18     15.3    0.574
6     20.3    1152.5     -73.2 31.2 -1.98     40.90     14.8    0.540
7     23.7    1185.4     -84.2 32.1 -2.28     39.61     14.5    0.506
8     27.1    1115.5     -85.2 30.2 -2.31     35.62     14.0    0.474
9     30.5    1160.0     -93.3 31.4 -2.53     34.48     13.6    0.443
10     33.9    1079.1     -90.1 29.2 -2.44     30.38     13.0    0.411
11     37.3    1137.8     -96.4 30.8 -2.61     29.29     12.4    0.380
12     40.7    1021.6     -87.5 27.7 -2.37     24.67     11.7    0.350
13     44.1    1088.9     -93.5 29.5 -2.53     23.70     10.8    0.321
14     47.5     930.5     -79.0 25.2 -2.14     18.83     10.2    0.295
15     50.9     993.1     -83.2 26.9 -2.25     18.08      9.1    0.269
16     54.3     794.9     -61.5 21.5 -1.66     13.52      8.6    0.247
17     57.7     857.6     -65.9 23.2 -1.78     13.00      7.5    0.226
18     61.0     641.8     -42.7 17.4 -1.16      9.18      7.0    0.208
19     64.4     698.6     -46.2 18.9 -1.25      8.84      6.0    0.191
20     67.8     484.7     -19.5 13.1 -0.53      5.88      5.6    0.178
21     71.2     493.9     -19.7 13.4 -0.53      5.70      4.8    0.165
22     74.6     326.3       0.0 8.8 0.00      3.40      4.9    0.157
23     78.0     319.3       0.0 8.6 0.00      1.18      5.2    0.148

Absolute     10.2 33.9 (T =     21.6 ms)
    37.3 -2.61 (T =     40.0 ms)
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Page 3 Analysis: 01-Nov-2019

CASE METHOD

J =     0.0     0.1     0.2     0.3     0.4     0.5     0.6     0.7     0.8     0.9
RP     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0
RX  1622.7  1551.5  1480.3  1409.0  1337.8  1266.6  1195.4  1124.2  1052.9   981.7
RU  1671.2  1604.8  1538.4  1472.0  1405.7  1339.3  1272.9  1206.5  1140.2  1073.8

RAU =     38.3 (kips);  RA2 =   1006.6 (kips)

Current CAPWAP Ru = 990.0 (kips); Corresponding J(RP)= 0.00; J(RX) = 0.89

VMX TVP VT1*Z FT1 FMX DMX DFN SET EMX QUS
ft/s ms kips kips kips in in in kip-ft kips

  16.00   20.98    74.5   165.1  1368.8   0.698   0.108    0.120    54.4  1595.7

PILE PROFILE AND PILE MODEL

Depth Area E-Modulus Spec. Weight Perim.
ft in2 ksi lb/ft3 ft

      0.00      36.91    29992.2    492.000      6.283
     78.00      36.91    29992.2    492.000      6.283

Toe Area      3.142 ft2

Top Segment Length      3.39 ft, Top Impedance    65.89 kips/ft/s

Pile Damping    1.0 %, Time Incr  0.202 ms, Wave Speed  16807.9 ft/s, 2L/c   9.3 ms
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PILE DATA TABLE

(kips)

NOMINAL RESISTANCE

TENSIONCOMPRESSION
(ft)

TIP ELEVATION

SPECIFIED
LOCATION PILE TYPE

Abut 1

BENT 2

Abut 3

600

680

810

Alaedin Moubayed

ELEV DESCRIPTION

BENCHMARK

BENCHMARK

55-1115

14.13

BUSHARD STREET OC (REPLACE)

DIMENSIONS BEFORE ORDERING OR FABRICATING ANY MATERIAL.

THE CONTRACTOR SHALL VERIFY ALL CONTROLLING FIELD

NOTE:

-45

-45

-45

810

680N/A

N/A

(ft)

TIP ELEVATION

DESIGN

6040706.252

26.622

SPREAD FOOTING DATA TABLE

LOCATION

SUPPORT

EASTING

--- ---

NORTHING

(kips)

RESISTANCE

NOMINAL DRIVING 

REQUIRED

(ksf)

 b = 0.55

BEARING RESISTANCE

FACTORED GROSS NOMINAL

STRENGTH/CONSTRUCTION

(ksf)

 b = 0.8

RESISTANCE

NOMINAL BEARING

FACTORED GROSS

EXTREME II EVENT

All coordinate and elevation values are US Survey Feet.

Vertical Datum of 1988 per records on file in the office of the Orange County Surveyor.

Office of the Orange County Surveys.  Vertical control datum is based on the North American 

Coordinate System of 1983 (CCS83), Zone VI, NAD83, 1991.35 Epoch, on file in the 

Survey control:  Horizontal control for this survey is based on the California State Plane 

-45 (c), -15 (d)

-45 (a), N/A (b), 

FOUNDATION DATA

(kips)

NOMINAL RESISTANCE

TENSIONCOMPRESSION
(ft)

TIP ELEVATION

SPECIFIED
LOCATION PILE TYPE

430 -40

(ft)

TIP ELEVATION

DESIGN

(kips)

RESISTANCE

NOMINAL DRIVING 

REQUIRED

H = 24'

Abut 1 East

H = 18'

Abut 1 West
290 -40

H = 24'

Abut 1 West
260 -40

H = 18'

Abut 3 East
180 -40

H = 18'

Abut 3 West
290 -40

H = 24'

Abut 3 West
260 -40

-25 (c), -10 (d)

-40 (a), +10 (b), 

-25 (c), -10 (d)

-40 (a), +8 (b), 

-8 (c), -10 (d)

-40 (a), +2 (b), 

-8 (c), -10 (d)

-40 (a), +9 (b), 

-8 (c), -10 (d)

-40 (a), +2 (b), 

  susceptible to liquefaction, which do not contribute to the design resistance under extreme event.

  factored loads under extreme event plus driving resistance from the penetrated soil layers

3. The nominal driving resistance required is equal to the nominal resistance needed to support the

  load, tension load, lateral load, and tolerable settlement.

2. The Specified Tip Elevation shall not be raised above the Design Tip Elevations for compression

1. Design tip elevation is controlled by: (a) Compression, (b) Tension, (c) Settlement, (d) Lateral load.

(ksf)

 b = 0.8

RESISTANCE

NOMINAL BEARING

FACTORED GROSS

EXTREME I EVENT

A. Elsadek / K. Allam

F. Samson

5087

FV-50-70
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3-ƒ" OCS ALUMINUM BENCHMARK DISK STAMPED
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M. Butcher

G. Arredondo
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PP 24 x 0.5

PP 24 x 0.5
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PP 24 x 0.5
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(SETTLEMENT)

CONTACT STRESS

PERMISSIBLE NET

SERVICE

1. Service permissible net contact stress is greater than net service load.

N/A

-45 (c), -15 (d)
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