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Background

* Two Methods used for comparison

1. Using Ngy-Interpreted from CPT
Using DRIVEN program

2. Using Cone Tip Stress (q.) & Sleeve
Friction (f,)

Using Louisiana Pile Design method



Case Study 3: Pile Footing Design using
CPT Soundings

« Location: Garvin Brook, MN

« Three-span bridge with a 45 inch Prestressed Concrete Beams
* Investigation: 2 CPT Soundings taken

« SP 8506-71 (BR# 85009)




Close-Up Aerial View
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CPT Log with Tip Resistance
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CPT Log with Tip Resistance
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CPT Log with N, Interpreted
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CPT with Ny, Interpreted
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CPT Plot on Bridge Plan
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Bridge Profile with CPT Soundings
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Driven Program Used for
Pile Capacity Calculation
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Laver Soil Type
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Substructure: Boring c01b (South Abutment

Driven Output

Pile Type:

Bottom of Footing Elevation, 1t
Boring Elevation, ft

Diata frorm Diriven

12.0" Pipe Pile

B66.0

675.0

Praject: Bridge stiold THE1)
Location: Btidge

Driven results from "Tabular Output”

Static data taken from "Depth” and either "Restrike" or
"Ultimate" column

ToD (Time-aof-

Drive) data taken from "Driving" calumn

Static Skin Enci Bearin Talr Skin Total Static Total ToDr Total Static Total ToD
Depth, ft Friction, kips kips > Friction, kips Capacity, kips | Capacity, kips Blev ft Set-up, Kips “ Capacity, Tons | Capacity, Tons Set-up, tons

0.01 i} 0 i} 0.00 0.00 BEE.00 0.00 0.00 0.00 0.00
399 1] a 1] 0.00 0.00 666.00 0.00 0.00 0.00 0.00
4.01 0 0 0 0.00 0.00 B66.00 0.00 0.00 0.00 0.00
499 0 ] 0 0.00 0.00 666.00 0.00 0.00 0.00 0.00
5 0 2982 0 2982 2982 B66.00 0.00 14.91 14.91 0.00
§.99 5] a5.31 4.8 61.31 60.11 G66.00 1.20 30.66 30.06 0.60
9.01 B.03 12.32 4.52 18.35 17.14 B65.99 1.21 9.18 8.57 0.61
14.99 13.46 1232 1077 2578 23.09 GE0.01 269 12.89 11.585 1.35
15.01 13.5 51.92 10.5 6542 6272 559.99 2.70 3271 31.36 1.35
24.01 37.09 £3.18 29.68 100.27 92.86 £50.99 741 50.14 46.43 371
2499 40.34 £3.18 3227 103.582 95.45 550.01 g.07 51.76 4773 4.04
2501 40.4 2246 32.32 £2.86 5478 £49.99 5.03 31.43 2739 4.04
29.99 2713 2248 4571 79.59 63.17 545.01 11.42 39.60 34.09 871
30.01 LTl 2246 4577 79.67 £3.23 G44.99 11.44 39.84 3412 572
39.01 92.68 2246 7415 115.14 96.61 535.99 18.63 a7 .87 43.31 9.27
4399 114.4 22,46 91.52 136.86 113.98 531.01 2288 58.43 56.99 11.44
44.01 114.5 77a N6 19231 16941 530.99 2290 96.16 g4.71 11.45
49.99 151.51 7781 121.21 22932 199.02 525.01 30.30 114.66 99.51 15.15
50.01 151.63 23.05 121.3 180.68 150.35 52499 30.33 90.34 75.18 1517
56.99 189.47 29.05 151.58 218.52 150.63 518.01 37.89 109.26 90.32 18.95
57.01 183.59 33.42 151.67 229.01 191.09 517.99 3792 114.51 95,55 18.96
55.99 246.57 39.42 197.26 285.99 236.68 509.01 49.31 143.00 118.34 24 BB
G6.01 24572 7546 197.37 32218 27283 G05.99 43.35 161.09 136.42 24 B8
53.99 277 7546 22233 333.37 29779 505.01 55.58 176.69 148.90 2779
70.01 278.06 31.45 22244 309.51 253.89 G04.99 5562 15476 126.95 27.81
73.99 340.76 31.45 27281 3722 304.06 596.01 63.15 186.11 152.03 34.08
79.01 340.93 54.51 27274 425.44 35725 595.99 68.19 21272 178.63 34.10
g4.99 396.7 g4.81 317.36 481.21 401.87 590.01 79.34 BTN = I E— =N

y

Output from Driven

Data used for Pile
Capacity Graph




Pile Capacity Graph Using DRIVEN

Boring c01b (South Abutment) 12.0" Pipe Pile
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Pile Capacity Graph Using Driven

Boring c02 (North Abutment) 12.0" Pipe Pile
Beftom of Footing Elevation, fi:  886.0
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Sample Input Data using LTRC
program

(ft)
417816 Sleeve Friction
0.26015 1552 0
= 110015 0.0346464 (TSF)
0.37674 3.04055 0.06a364
- 0.44721 512424 0.0628792
Tip Stress 0.52662 B.5448 0.0848375
(TSF) 0.60513 0.1018504
0.66169 B.67528 0.0860608
0.75060 £ 53460 0.0646056
0.63352 £ 590 0.0562536
0.00921 15324 0.06714
0.08575 3.62248 0.0617904
1.0541 3.34872 0.0708552
118328 3.04056 0.0708624
126507 3.34672 0.052596
134163 358632 0.0267048
14169 252072 0.0191018
1.43250 1652 0.0198268
156765 133775 0.0242856
154268 0.74552 0.0246560
171793 0.74552 0.0277848
179667 027216 0.0452664
167803 0.39024 0.0015624
1.96025 0.664 0.007401F
204116 062712 0.0237024
212208 0.62712 0.072096
220212 027216 0.175928

Based on Sounding cO2
(gINT Output)




Pile Capacity Graph using LTRC
Program
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Pile Capacity Graph Using LTRC
Program

Design Method

Predicted Pile Capacity (tons)

[ LCPC Method
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Pile Capacity Graph Using LTRC
Program
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Comparison of Driven & LTRC Program

de Ruiter & Beringi:n Design Method
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Comparison of Driven & LTRC Program

Schmertmann Method
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Comparison of Driven & LTRC Program

LCPC Method
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