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TMP FACTORY; Pile: #TEST PILE

Test: 23-Nov-2013 12:48:

o

SQ PILE 0.25X18.00 m.; Blow: 5 CAPWAP(R) 2006
STS Instruments Co Ltd OP: BANK
CAPWAP SUMMARY RESULTS

Total CAPWAP Capacity: 133.8; along Shaft 113.1; at Toe 20.7 tons
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
m m tons tons tons tons/m tons/m? s/m
133.8
1 1.0 0.8 0.6 133.2 0.6 0.77 0.77 0.238
2 2.1 1.9 1.0 132.1 1.7 1.00 1.00 0.238
3 3.1 2.9 1.3 130.8 3.0 1.29 1.29 0.238
4 4.2 4.0 1.6 129.2 4.6 1.50 1.50 0.238
5 5.2 5.0 1.7 127.6 6.3 1.60 1.60 0.238
6 6.2 6.0 1.9 125.6 8.2 1.87 1.87 0.238
7 7.3 7.1 2.7 123.0 10.9 2.55 2.55 0.238
8 8.3 8.1 3.7 119.3 14.5 3.53 3.53 0.238
9 9.4 9.2 5.4 113.9 19.9 5.18 5.18 0.238
10 10.4 10.2 6.9 106.9 26.9 6.67 6.67 0.238
11 11.5 11.3 9.1 97.9 36.0 8.73 8.73 0.238
12 12.5 12.3 11.2 86.7 47.2 10.75 10.75 0.238
13 13.5 13.3 12.5 74.1 59.7 12.03 12.03 0.238
14 14.6 14.4 13.1 61.1 72.7 12.55 12.55 0.238
15 15.6 15.4 13.4 47.7 86.1 12.85 12.85 0.238
16 16.7 16.5 13.5 34.2 99.6 12.94 12.94 0.238
17 17.7 17.5 13.5 20.7 113.1 12.98 12.98 0.238
Avg. Shaft 6.7 6.46 6.46 0.238
Toe 20.7 331.22 1.313
Soil Model Parameters/Extensions Shaft Toe
Quake 3.000 3.068
Case Damping Factor 0.503 0.508
Unloading Quake (% of loading quake) 284 96
Reloading Level (% of Ru) 100 100
Unloading Level (% of Ru) 57
Resistance Gap (included in Toe Quake) 0.068
Soil Plug Weight (tons) 0.17
Soil Support Dashpot 1.041 3.000
Soil Support Weight (tons) 0.53 0.53
Page 1 Analysis: 23-Nov-2013
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TMP FACTORY; Pile: #TEST PILE
- SQ PILE 0.25X18.00 m.; Blow: 5

Test: 23-Nov-2013 12:48:
CAPWAP (R) 2006

STS Instruments Co Ltd OP: BANK
CASE METHOD

J = 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

RP 174.9 166.7 158.5 150.3 142.1 133.9 125.7 117.5 109.3 101.1

RX 174.9 166.7 158.5 150.3 142.1 133.9 125.7 117.5 109.3 101.1

RU 160.5 150.8 141.2 131.5 121.9 112.2 102.5 92.9 83.2 73.6

RAU = 72.0 (tons); RA2 = 100.4 (tons)

Current CAPWAP Ru = 133.8 (tons); Corresponding J(RP)= 0.50; J(RX) = 0.50

VMX VEN VT1l*2Z FT1 FMX DMX DFN SET EMX QuUSs
m/s m/s tons tons tons mm mm mm tonne-m tons
2.36 0.00 126.0 131.0 131.1 11.768 1.020 1.000 1.1 169.6

Peak Velocity Time = 23.17 ms.

Possible Pile Damage at 0.35 L Below Gages?

PILE PROFILE AND PILE MODEL

Depth Area E-Modulus Spec. Weight Perim.
m cm? tons/cm? tons/m3 m
0.00 546.60 391.6 2.400 1.000
N 17.70 546.60 391.6 2.400 1.000
2 Toe Area 0.063 m?
Segmnt Dist. Impedance Imped. Tension Compression Perim. Soil
Number B.G. Change Slack Eff. Slack Eff. Plug
m tons/m/s % mm mm m tons
1 1.04 53.51 0.00 0.000 0.000 -0.000 0.000 1.000 0.00
2 2.08 53.51 0.00 0.000 0.000 ~0.000 0.000 1.000 0.01
6 6.25 53.51 0.00 0.000 0.000 -0.800 0.200 1.000 0.01
7 7.29 53.51 0.00 0.000 0.000 -0.000 0.000 1.000 0.01
8 8.33 53.51 0.00 0.000 0.000 -0.000 1.000 1.000 0.01
9 9.37 53.51 0.00 0.000 0.000 ~0.000 0.000 1.000 0.01
17 17.70 53.51 0.00 0.000 0.000 -0.000 0.000 1.000 0.01
"Pile Damping 2.0 %, Time Incr 0.260 ms, Wave Speed 4000.0 m/s, 2L/c 8.8 ms
y 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
m tons tons tons/cm? tons/cm? tonne-m m/s mm
1 1.0 131.4 -2.0 0.24 -0.0 1.05 2.3 10.710
2 2.1 128.7 -3.4 0.24 -0.0 1.03 2.4 10.323
3 3.1 123.8 -4.7 0.23 -0.0 1.00 2.5 9.916
4 4.2 127.6 -5.9 0.23 -0.0 0.96 2.6 9.492
5 5.2 130.8 ~-7.2 0.24 -0.0 0.93 2.5 9.059
6 6.2 130.5 -8.5 0.24 -0.0 0.89 2.2 8.658
Page 2 Analysis: 23-Nov-2013
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TMP FACTORY; Pile: #TEST PILE Test: 23-~Nov-2013 12:48:
SQ PILE 0.25X18.00 m.; Blow: 5 CAPWAP (R) 2006
STS Instruments Co Ltd OP: BANK
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
m tons tons tons/cm? tons/cm? tonne-m m/s mm
7 7.3 131.1 -9.7 0.24 -0.0 0.83 2.1 7.671
8 8.3 131.4 -10.8 0.24 -0.0 0.79 2.1 7.326
9 9.4 131.3 -11.6 0.24 -0.0 0.75 2.0 6.971
10 10.4 129.8 -12.1 0.24 -0.0 0.70 1.9 6.614
11 11.5 127.4 -12.3 0.23 -0.0 0.64 1.8 6.271
12 12.5 123.6 -12.3 0.23 -0.0 0.58 1.7 5.959
13 13.5 116.3 -12.1 0.21 -0.0 0.51 1.6 5.681
14 14.6 108.3 -11.9 0.20 -0.0 0.44 1.6 5.441
15 15.6 100.3 -12.4 0.18 -0.0 0.39 1.5 5.240
16 16.7 92.1 -13.6 0.17 -0.0 0.35 1.6 5.084
17 17.7 73.6 -15.1 0.13 -0.0 0.29 1.8 4.969
Absolute 8.3 0.24 (T = 25.5 ms)
17.7 -0.0 (T = 40.9 ms)
max. Top Comp. Stress = 0.24 tons/cm? (T= 23.2 ms, max= 1.001 x Top)
max. Comp. Stress = 0.24 tons/cm? (2= 8.3 m, T= 25.5 ms)
max. Tens. Stress = -0.0 tons/cm? (Z= 17.7 m, T= 40.9 ms)
max. Energy (EMX) 1.05 tonne-m;max. Measured Top Displ. (DMX)=11.77 mm
CAPWAP ANNOTATIONS
[o}] UN Cs LS Js Ss OSP SK MS PS
3.000 0.575 2.841 1.000 0.503 0.238 0 1.041 0.531 0.007
QT TG cT LT JT ST OoP BT MT PL
3.000 0.068 0.962 1.000 0.508 1.313 0 3.000 0.531 0.175
RSA PI
0 0.020
vV AC Tl T2 Al2 T3 T4 A34
23.2 -0.00 15.1 22.9 0.00 22.9 27.1 0.06
Since the data was adjusted through PDA-W,
no other data adjustment parameters available.
PE M BLct C BLct cI BT MQ FR J_Rx J_Rs
17.5 1000.0 9999.0 1.000 0.063 3.20 10000 0.05 0.05
Added E-Modulus Cut-off Toe Quake and Uplift Frictn
Quake Multiplier Damping Optn Reduct. Factr
0.00 0.00 1.00 0 0.80
Page 3 Analysis: 23-Nov-2013
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TMP FACTORY; Pile: #TEST PILE

Test: 23-Nov-2013 12:48:

s,

SQ PILE 0.25X18.00 m.; Blow: 5 CAPWAP(R) 2006
STS Instruments Co Ltd OP: BANK
Added Impedance
None
Added Damping
None
Damping Multipliers
All ones
Capacity Reduction Factors
All ones
STATIC ANALYSIS
Monotonic D-Toe, E-P R-Toe
Step No. Top Load Top Disp. Toe Load Toe Disp.
tons mm tons mm
0 0.0 0.000 0.0 0.000
4 3.7 0.270 0.4 0.057
8 7.4 0.540 0.8 0.114
12 11.2 0.810 1.1 0.170
16 14.9 1.080 1.5 0.227
20 18.7 1.350 1.9 0.284
24 22.5 1.621 2.3 0.341
28 26.3 1.891 2.7 0.398
32 30.1 2.162 3.1 0.454
36 33.9 2.432 3.4 0.511
40 37.6 2.702 3.8 0.568
44 41.3 2.972 4.2 0.625
48 45.0 3.241 4.6 0.682
52 48.6 3.509 5.0 0.738
56 52.1 3.777 5.4 0.795
60 55.6 4.043 5.7 0.852
64 59.0 4.308 6.1 0.909
69 63.2 4.636 6.6 0.980
74 67.2 4.961 7.1 1.051
79 71.2 5.283 7.6 1.122
84 75.0 5.600 8.0 1.193
89 78.7 5.913 8.5 1.264
94 82.3 6.220 9.0 1.335
99 85.8 6.523 9.5 1.406
105 89.8 6.878 10.1 1.491
111 93.6 7.225 10.6 1.576
117 97.2 7.562 11.2 1.661
123 100.7 7.889 11.8 1.746
130 104.4 8.257 12.5 1.846
137 108.0 8.612 13.1 1.945
Page 4 Analysis: 23-Nov-2013
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#TEST PILE

& SQ PILE 0.25X18.00 m.; Blow: 5

15

Test: 23-Nov-2013 12:48:
CAPWAP(R) 2006

STS Instruments Co Ltd OP: BANK
STATIC ANALYSIS

Monotonic D-Toe, E~P R-Toe
Step No. Top Load Top Disp. Toe Load Toe Disp.
tons mm tons mm
145 111.7 8.997 13.9 2.059
153 115.1 9.362 14.7 2.172
162 118.4 9.741 15.5 2.300
171 121.3 10.090 16.2 2.428
181 124.1 10.442 17.0 2.570
192 126.6 10.795 17.8 2.726
204 128.8 11.138 18.5 2.896
218 130.8 11.494 19.2 3.095
234 132.3 11.844 19.9 3.322
253 133.3 12.197 20.4 3.592
267 133.7 12.422 20.6 3.791
275 133.8 12.544 20.6 3.904
279 133.8 12.601 20.7 3.961
281 133.8 12.634 20.7 3.990
305 133.8 12.975 20.7 4.330
329 133.8 13.315 20.7 4.671
341 133.8 13.486 20.7 4.842
347 133.8 123.571 20.7 4.927
350 133.8 13.613 20.7 4.969
351 133.8 13.628 20.7 4.983
357 130.1 13.358 20.3 4.927
361 126.4 13.088 19.9 4.870
365 122.6 12.818 19.6 4.813
367 120.8 12.683 19.4 4.785
368 119.8 12.615 19.3 4.771
372 116.1 12.345 18.9 4.714
376 112.3 12.074 18.5 4.657
380 108.5 11.804 18.1 4.600
384 104.7 11.534 17.7 4.543
388 100.8 11.263 17.3 4.487
392 97.1 10.993 17.0 4.430
396 93.4 10.723 16.6 4.373
400 89.8 10.454 16.2 4.316
404 86.1 10.185 15.8 4.259
408 82.6 9.918 15.4 4.203
412 79.1 9.651 15.0 4.146
416 75.6 9.386 14.7 4.089
420 72.3 9.122 14.3 4.032
425 68.2 8.796 13.8 3.961
430 64.2 8.473 13.3 3.890
435 60.3 8.154 12.8 3.819
440 56.6 7.840 12.4 3.748
445 52.9 7.530 11.9 3.677
450 49.4 7.225 11.4 3.606
Page 5 Analysis: 23-Nov-2013
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TMP FACTORY; Pile:

#TEST PILE

SQ PILE 0.25X18.00 m.; Blow: 5

16

Test: 23-Nov-2013 12:48:

CAPWAP (R) 2006

STS Instruments Co Ltd OP: BANK
STATIC ANALYSIS
Monotonic D-Toe, E-P R-Toe
Step No. Top Load Top Disp. Toe Load Toe Disp.
tons mm tons mm
455 46.0 6.926 10.9 3.535
461 42.1 6.575 10.4 3.450
467 38.4 6.233 9.8 3.365
473 34.9 5.901 9.2 3.280
480 31.0 5.527 8.5 3.180
487 27.3 5.166 7.9 3.081
494 24.0 4.821 7.2 2.982
502 20.4 4.445 6.4 2.868
510 17.2 4.093 5.7 2.754
519 14.1 3.728 4.9 2.627
529 11.0 3.357 4.1 2.485
540 8.3 2.989 3.3 2.328
552 5.9 2.628 2.5 2.158
565 3.8 2.281 1.8 1.974
580 2.1 1.931 1.1 1.761
598 0.8 1.572 0.5 1.505
619 0.2 1.221 0.1 1.207
Page 6 Analysis: 23-Nov-2013
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- APPENDIX

LIST OF TERMS USED IN CAPWAP OUTPUT
CALIBRATION CERTIFICATE
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YIST OF TERMS USED IN CATWAZY GUTPUT
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RS1

DMAX
DFIN
EMAX
EFIN
QSkn
QToc
UINId
TGap
CSkn

CToe

resistance calculated by the damping f{actor

Thc static soil
method

The static soil resistance calculated by the maximMum resistance

method

The static soil resistance calculated by the unloading method

The static soil resistance calculated by the automatic method

The maximum pile top velocity (m/s)

The final ton velocity (m/s)

The velocity at “time 17 tmes the pile impedance

The pile 1op force at “time 17
The maximum pile top {orce
The maximum pile (op displacement (cm)

The final pile top displacement (cm)

The maximum transfered energy at the pile top (ton - m)

The final transfered energy at the pile top (ton - m)

The average skin quake

The average toe quake

The negative skin friction unloading limit

Distance between the pile toe and toe soil resistance

Coefficient of restitufion of skin resistance

Toec unloading quake divided by (he loading skan quake




20

FDsc
DJsc
RDsc
FPsc

TVpk

ACAS

b ]

iizad
T2ad
Al2
T3ad

T4dad

V(Cal

VPcl
FCal
IZcl
I-Pcl
TBeg
TEnd
VAsh

I-Ash

Force distobution factor

Displacement scale factor Forc§ vs Displ
Resistance distribution scale factor
Force distribution scale factor

Time to the first velocity peak

Constant acceleration shif

Ending time for adjustment
Temporaty acceleration shift

Sce Tlad but for A34

See T2ad but for A34

See A1Z but from T3ad to T4ad
Velocity calibration factor
Cumulative velocity calibration factor
Force calibration {actor

Pile impedance

Cumulative force calibration {actor
Starting time of the next analysis
Ending fime of the analysis
Velocity amplitude shifl )

Constant force amplitude shifl
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LSkn
L Toe
JSkn
JToe
SSkn

Stoe

OPtd
SKdp
BTdp

MSkn

Mitoe

Plld

PLug

[Ose
STcw
VIEsc
RUcw

Dlsc

Bl cw

The Case damping factor {or the toe

Skan

Reloading limit with unloading Quake -
R eloading limit with unloading Quake - Toc

The Case damping {actor for the slan

The smith damping value for the skan
The smith damping value for the to¢
Residual stress option

Toc damping option

Skin soil support dashpot i

Toe soil support dashpot
Weight of <o1l mass between <dn resistance and  skin sod

support dashpot

Weaeight of soil mass between toe resistance and toe soil

support dashpot
Pile damping factor

Soil mass which produces 2 resistance proportional (o

acceleration of the pile toe segment
Force scale {actor

CAPWEAP stress scale {actor
Velocity scale {factot

CAPWEAP Rw scale fa_cior

Displacement scale {actor, Displ. vs ume

CAPWIEAYP blow count scale {actor
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TIsc
I Tsh

VIt

PEnt
M-BLct
C-BLct
Clrc
BTar
MQno
I'req
J-Rx
J-Rs
RSA

VTsh

Time scale factor

Force time shift

Velocity Smoothing number
Force Smoothing number
Pile penectration in the soil
Measured blow count
Caiculated biow count
Effective circumierence
Effective pile botlom aica l
Match quality number |
Digitizing frequeacy m sammple/ second :
Corresponding Case damping factor for Rx |
Corresponding Case damping factor for Rs

Corresponding Case damping factor {or RSA

Velocity time shifi in digitizing time ncrements
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CALIBRATION CERTIFICATE
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