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Jirawat Satidwat 2010: The Study of Safety in Blowing Driven Pile Size 18, 24, 25 and 32 Meter
with The Dynamic and Seismic Bearing Pile Methods. Master of Engineering (Safety
Engineering), Major Field : Safety Engineering, Interdisciplinary Graduate Program.

Thesis Advisor: Associate Professor FLT.LT Pipat Sornwong , M.Eng. 179 pages.

The study aims to test the safety of driven pile size 18, 24, 25 and 32 meter with the
Dynamic and Seismic bearing pile methods via the finished driven pile blowing to test for the
completeness and load of rectangular prestressed concrete. The locations used in the study are:
Chancellor Office building project at Phranakhon si Ayutthaya Rajabhat University, Meung
district, Phranakhon si Ayutthaya province, the driven pile size 0.30 x 18.00 meter: The lecture
building project of merchant marine training center soi 6, Meung district, Samut Prakan
province, the driven pile size 0.35 x 32.00 meter: The resident building eight floors project soi
Udomsook 51 Sukumvit road, Bangkok, the driven pile size 0.35 x 25.00 meter: and The Bang

noi canal bridge project, Bhuddhamonton 1, the driven pile size 0.40 x 24.00 meter.

The study of testing for 18, 14, 25 and 32 meter driven piles both in Dynamic and
Seismic methods, it showed the process and standard of each testing method which depended on

the bearing capacity and the safe practice with the lowest damage or none.

The result, after testing in the Bangkok and perimeter, the Dynamic method provided
the test both in the bearing load and the completeness after finishing blowing 7-14 days which is
suitable for blowing. While the Seismic method gained the test only in the completeness of the
pile which is not suitable for the driven pile due to the blowing method would show the crack of
the pile before blowing, moreover, the Seismic method would not provide the bearing load. The
study can be concluded that the Dynamic method pile testing is suitable for the driven pile and
has more competency than the Seismic method. The Dynamic method provides the competency,

properness and detail more than Seismic method.
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# 21-5%

210-FAILURE PILE
SQUARE PILE

UDOMSUK SOI 51

MAY 12

Hi 17 .6m 105Hz

—Lo 1.00m 1850Hz

35

Vv 4 .3mm/s (4.8)

25 30
g.00m (3700m/s)

35

210-FAILURE PILE
SQUARE PILE
UDOMSUK SOI 51

MAY 12

Lo 1.00m 1850Hz

Vv 14mm/s (11)

a 25 30
g.00m (3700m/s

210-FAILURE PILE
SQUARE PILE
UDOMSUK SOI 51

MAY 12 08: 45: 38

Lo 1.00m 1850Hz

35

v 5.2mm/s (5.5)

J 25 30
19.00m (3700m/s)
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3% 195
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4 B Bt 10 w12 14 1 18| 20| 22
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24| 26
18.00m (3700m/s)

>*
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Lo 2.00m 925Hz

o 2 4 6 g 40 412 14 16 18 20| 22 24 26 v 4mm/s (4.6)
f‘_— 18.00m (3700m/s
12 A 23
17
RAJCHAPHAT AYUDHAYA
NOV 089
Hi  17.6m 105Hz
e

Lo 2.00m 925Hz

Ol 2. 4 6I 8 10l 12 14 16| 18 20| 22 24| 26| |v 23mm/s (29)
18.00m (3700m/s)
6. 4-5%
18

RAJCHAPHAT AYUDHAYA
NOV 09
Lo 2.00m 925Hz

v 5.2mm/s (5.8)

20 24| 26
18.00m (3700m/s)

=

MWHUINN V2 (A1D)
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C: \PIT97\AYUDHAYA

BUILDING
N [ 19
\ ' RAJCHAPHAT AYUDHAYA
NOV 09
Lo 2.00m 925Hz
o 2 4 g 8 10 12 14 186/ 18 20| 223 24 26 |v 3.6mm/s (4.1)
—-——-—n—uia. Om (3700m/s)
3 # 26
20
RAJCHAPHAT AYUDHAYA
NOV 09
H1 17 .6m 105Hz
Lo 2.00m 925Hz
1 o 2 4 6 8 410 13 14 16| 18 20| 22 24 28 |v 4. 7mm/s (5.9
T8 00m (3700m/S)
6. # 27
21
RAJCHAPHAT AYUDHAYA
NOV 09
» __Lo 2.00m 925Hz
1o 2 4 e g 410 129 14 16| 18 20| 22 24 28 |v 4mm/s (4.7)
18.00m (3700m/s)
# 28
22
RAJCHAPHAT AYUDHAYA
NOV 09
Lo 2.00m 925Hz
o 2 4 6 8 410 12 14 16| 18 20 22 24 28 |v 4.7mm/s (5.8
TR 18.00m (3700m/s)
# 2
23
RAJCHAPHAT AYUDHAYA
NOV 09
Lo 2.00m 925Hz
\/
o 2 4 g 8 10 12 14 16| 18 201 22 24 26 |v 3.9mm/s (4.3)
18.00m (3700m/s
# 30
24
RAJCHAPHAT AYUDHAYA
NOV 09
Y, Lo 2.00m 925Hz
o 2 4 6 g 410 12 14 16| 18 20 22 24 v 6.2mm/s (7.2)

26}
18.00m 3700m/s) E

MWHUINN V2 (A1D)
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N.D.T. Technology NOV 17,09
ARTIKARNBADEE BUILDING, AYUDHAYA RAJCHA., Project: BUILDING

Pile: NO.12:LINE-15A Blow: 3 " .
Collected: NOV 17,09 Operator: NDT TECHNOLOGY CAPWAP (R) Ver. 1996-2

CAPWAP FINAL RESULTS

Total CAPWAP Capacity: 132.0; along Shaft 97.0; at Toe 35.0 Tons
. Soil Dist. Depth Ru  Force Sum Unit Resist. Smith Quake
Sgmnt Below Below in Pile of Ru w. Respect to Damping
No. Gages Grade at Ru Depth Area Factor
m m Tons Tons Tons Tons/m Tons/m2 s/m mm
132.0
1 1.0 .5 .6 131.4 .6 L 57/ .41 .446 2.500
2 2.0 1.5 //f.6 130.8 1.2 .65 .46 .446 2.500
3 3.0 2.5 L47/ 130.1 1.9 .73 .52 .446 2.500
4 4.0 =13 .8 129.2 2.8 .81 .58 .446 2.500
5 5.0 4.5 .9 128.4 3.6 .88 .63 .446 2.500
6 6.0 5.5 1.0 127.4 4.6 .96 .69 .446 2.500
7 7.0 6.5 1.0 126.4 5.6 1.04 .74 .446 2.500
8 -8.0 75 1.1 125.2 6.8 1.12 .80 .446 2.500
9 9.0 8 1.2 124.1 ¥/ & 1.19 .85 .446 2.500
10 10.0 95 1.3 122.8 9.2 1.27 .91 .446 2.500
11 11.0 10.5 1.4 121.4 10.6 1.35 .96 ".446 2.500
12 12.0 11.5 1.4 120.0 12.0 1.43 1.02 .446. 2.500
13 13.0 12.5 Tl 112.9 19.1 7.14 5.10 .446 2.500
14 14.0 13.5 C) AZ] 103.6 28.4 9.29 6.63 .446 2.500
15 15.0 14.5 11.4 92.1 39.9 11.43 8.16 .446 2.500
16 16.0 15.5 22.9 69.3 62.7 22.86 16.33 .446 2.500
17 17.0 16.5 34.3 35.0 97.0 34.29 24 .49 .446 2.500
Average Skin Values (527 5.88 4.08 .446 2.500
Toe 35.0 448.72 .412  7.000
Soil Model Parameters/Extensions Skin Toe
Case Damping Factor .600 .200

MWHHINT Al CAPWAP FINAL RESULTS In5in1501a15611ina1uesnisud

UMINGIATIBAYNILUATAI 0T
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N.D.T. Technology

NOV 17,09

ARTIKARNBADEE BUILDING, AYUDHAYA RAJCHA., Project: BUILDING

Pile: NO.12:LINE-15A Blow: 3

Collected: NOV 17,09 Operator: NDT TECHNOLOGY CAPWAP (R) Ver. 1996-2

CAPWAP ANNOTATIONS

Notes for ARTIKARNBADEE BUILDING, AYUDHAYA RAJCHA.

Records: 1./ 1 for PDA Temporary File: C:\CAPDATA
QSkn UN1d CSkn LSkn JsSkn SSkn REss
2.500 1.000 1.000 -1.000 .600 .446 .000
QToe TGap CToe LToe JToe SToe OPtd
7.000 .000 1.000 .000 .200 .412 .000
FOsc VEsc DIsc TIsc FDsc DFsc RSsc
200. 2.00 200.000 6.00 140.00 200.000 30.00
STcw RUcw BLcw
8.00 200. 1200.
L
TVpk ACas Tlad T2ad Al2 T3ad T4ad
2258 <.10 12.2 228 .00 22.8 26.3
VCal VPcl FCal FZcl FPcl TBeg TEnd
1.00 1.000 1400 72551 1.000 1282 581
VAsh FAsh VTsh FTsh VFil FFil
.0 .0 0 0 0 0
PEnt M-BLct C-BLct Cire BTar MQno Freq
1645 200.0 226.4 1.400 .078 6.88 10000.
Added Cut-0Off E-Modul Toe Quake and
Quake Multiplier Damping Optn
.00 .00 100 0

Added Impedance
None

Added Damping
None

Damping Multipliers
All ones

Capacity Reduction Factors
All ones

SKdp MSkn
.000 .000
BTdp MToe
.000 .000

FPsc
200.00

A34
2.02

J-Rx J-Rs
.49 <3k

Uplift Frictn
Reduct. Factr
.80

151
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N.D.T. Technology JUNE 26
PANITNAVEE SCHOOL, SAMUTPRAKARN, Project: BUILDING

Pile: 64 Blow: 2 Data: SQ-350mmX350mmX32.00 m
Collected: JUNE 26 Operator: NDT TECHNOLOGY CAPWAP (R) Ver. 1996-2

CAPWAP FINAL RESULTS

Total CAPWAP Capac1ty 175.4; along Shaft 129.1; at Toe 46.2 Tons
Soil Dist. Depth Ru  Force Sum Unit Resist. Smith Quake
Sgmnt Below Below in Pile of Ru w. Respect to Damping
No. Gages Grade at Ru Depth Area Factor
m m Tons Tong Tons Tong/m Tons/m2 g/m mm -
175.4
1 1.0 .8 e LS .2 2 B1e 11 «621 2,800
2 2.0 }.8 281 F 1713¢1 273 2.06 1,47 »621 2.500
3 34 2.8 2.2 19,9 4.4 2:11 1.81 .621 2,5Q0
4 4.1 3.9 2.8 168,7 6.6 2,33 1.85 631 2,800
5 §,1 4.9 2,3 166.4 8,9 2,23 1.89  ,6821 2,500
6 €.7% 5.9 2.3 164,13 11.3 2,29 1,63 621 2,500
7 /] Pl 2.4 361 3 23,7 2.35 1.68 .621 2.500
8 8.2 8,0 2,5 159.2 16.1 2.40 1782 .621 2.500
9 9.2 9.0 2,5 156,7 18,6 2,46 1,76 .621 2,500
10 20 .8 10,0 2.6 154.1 €L, 2 2.52 1.80 621 2,500
11 112 11.0 2.6 181.5 23.9 2.58 1,84 .621 2.500
12 1259 12.1 2.2 148.8 26.6 2.64 1.88 621 2,%00
13 1339 13 .9 2.8 146.0 292.3 2.70 1593 :821 2.500
14 14.3 14.1 2.8 143.2 32.1 2.78 1,97 .621 2.8Q0
15 15,3 15.1 2.9 140.4 35,9 2.81 2.01 .621 2,500
16 16.4 16.2 2:2 137.¢ 37,9 2.87 2.05 621 2.87%7
17 17.4 8 48 3.0 134.4 40.9 2.93 2.09 :621 2,500
18 18.4 18.2 3.1 131.4 44.0Q 2,99 2.13 .621  2.500
12 19,4 19.2 3.0 ) 51283 47.1 3.08 248 | 821 2.5p0
20 20.5 20,3 3.2 125.1 50.3 3.10 eils 621 2,800
21 21,5218 3.2 121,8 83,5 3.:18 2,28 621 2,500
22 22.5 22.3 3.5 116 § 56, 8 3.22 2,30 .§31 2,500
23 23.5  23:3 3.4 115.2 60.2 3.28 2.34 621 2,500
24 24.5 24.3 4.2 34180 64 .4 4.31 2.94 .821 2.5Q0
25 25.6 25.4 4.7 106,.3 69,1 4.60 3:.29 .621 2,500
26 26,6 26,4 8,1  1¢01.2 74,2 5.02 3,58 .621 2,500
27 27.6 27.% 5.8 925.4 80.0 5.67 4.08 .621  2.800

H 1 ~ cf/’ o=
mwwmnﬁ S CAPWAP FINAL RESULTS Tﬂiﬂﬂ"liﬂ@ﬁ%ﬁﬂﬂ"lﬂﬁliﬂu 6 YU ﬂuEJFJﬂ
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N.D.T. Technology JUNE 26

PANITNAVEE SCHOOL, SAMUTPRAKARN, Project: BUILDING
Pile: 64 Blow: 2 Data: SQ-350mmX350mmX32.00 m
Collected: JUNE 26 Operator: NDT TECHNOLOGY CAPWAP (R) Ver. 1996-2

CAPWAP FINAL RESULTS

Total CAPWAR Capacity: 175,4: aleng shaft 1292,1; at Toe 46.2 Tons

EEEE R L R e b L PR EE PR EEEEE S P LT T

Soil Dist. Depth Ru  Forge fum Unit Resist, Smith Quake
Sgmnt Below Below in Pile of Ru v, Respect Eg Damping
Ne. Gages Grade ak By ~ Depth = Area Factor
m m  Tens Teng Tons Tong/m Tens/m2  g/m mn

4 6.7 8.8 86.7 &.58 .70  .621 2
9.6 10,1 78,8  96.8 9,87 7,08 ,621 2.8
4 19,2 46,3 138,01 18,3 .13:95 .68k 7

average Skin Veluey 4.2 4,10 2,91 .621 2.509

Toe 46.2 375.98 1223 3.000
Soil Meodel Parameters/Extensions Skin Toe
Case Damping Factor . 700

Unleading Level (% @f Ru) ‘_gg

MNWHUINN A5 (919)



N.D.T. Technology

157

JUNE 26

PANITNAVEE SCHOOL, SAMUTPRAKARN, Project: BUILDING
Pile: 64 Blow: 2 Data: SQ-350mmX350mmX32.00 m
Collected: JUNE 26 Operator: NDT TECHNOLOGY CAPWAP (R) Ver. 1996-2
EXTREMA TABLE
Pile Dist max. min. max. max. max. max. max.
Sgmnt Below Force Force Comp. Tension Trnsfd. Veloc. Displ.
No Gages Stress Stress  Energy
m Tons Tons Tons/cm2 Tons/cm2 Tons-m m/s mm
1 1,0 153.6 -7.6 ,125 -.006 .96 1.1 = 7.952
3 a1 153.5 -10.4 ,125 -.008 .93 1.1 7.477
6 S 148.2 306 2 = .91 .85 akr b T.063
9 9.2 142.6 -16.9 o T Y -.014 .78 1.0 6.638
12 12y 3 23675 =197 Ll B, 016 v 20 1.0 6,266
15 15.3 130,2 -20.9 .106 -,017 .63 .9 5.991
18 18,4 125.0 -21.2 +102 — 037 ¥06 8 2.619
21 24,5 119.0 -20.1 .097 -,016 .49 -8 5.202
24 24.5 107.0 L7 ,087 -.Q14 .42 : 8 4,719
27 27-6 100-6 '10-9 -082 '.009 933 .8 41231
30 20.17 87.0 -4,2 RO 71 -=,003 s 8 3. W
31 21.4 74.0 <1.6 ,060 =, 001 12 8 3.637
Absolute 250 237 (T= 24,3 ms)
17.4 -.017 (T= 49,3 ms)
CASE METHOD
J=0.0 J=0.1 J=0.2 J=0.3 J=0.4 J=0,5 J=0.6 J=0.7 J=0.8
.2 J=0, J=0. =0. J=0.
RS1 279, 26}, 242. 3224, 205, 187, 168, 350, 131, 113
RMX %80,  262. 242, 224. 205. 187, 168, 162, 163. 162
RS8U 0. 0. 0. 0. Q0. 0. 0, ) . Q
RAU 152, RA2 165,
Current CAPWAP Ru=  175.4; Corresponding J(Rs)= .16; J(RxX)= .16
VMX VEN VT1*Z FT1 FMX DMX DEN EMX EFN RLT RE
24 SO 142, 48N 141U6M, 141 ,6 Y RI420 4250671 1,4 .8 144. 129
PILE PROFILE AND PILE MODEL
Depth Area E-Modulus Spec. Weight Circumf,
m cm2 Tons/cm2 Tons/ m3 m
.00 1225.00 S987:10 2.450 1.400
31.70 1225.00 393.0 2,450 1.400
Toe Area .123 m2
Top Segment Length 1.02 meter, Top Impedance 121.36 Tons/w/s

Pile Damping

2.0 %, Time Incr

.256 ms

H 1 cf/' o= a
MWHUINT A6 EXTREMA TABLE In5am3ned319e1a13i56U 6 5u quirnmiaisdud

No. 64



CAPWAP ANNOTATIONS

Notes for PANITNAVEE SCHOOL, SAMUTRRAKARN
Records: 1/ 1 for PDA Temporayy Filg: C:\CAPDATA

QSkn UN1ld CSkn LSkn JSkn SSkn REss SKdp MSkn
2.500 .500 1.000 -1.000 .700 .618 .000 .000 .000

QToe TGap CToe LToe JToe SToe oPtd BTdp MToe
3.000 .000 1.000 .000 .090 228 .000 .000 .000

FOsc VEsc DIsc Tisc FDsc DFsc RSsc FPsc

200. 2400, 808 000 6.00 200.00 160.000 25.00 250.00

STcw RUcw BLcw

8.00 200. 1200.

TVpk ACas Tlad T2ad Al12 T3ad T4ad A34

23:..8 .02 . 1 22095 .00 22 D) 2% 9 ol 7

VCal VPcl FCal FZcl FPcl TBeg TEnd

1.00 1.000 1.00 114.6 1.000 16.4 65.2

VAsh FAsh VTsh FTsh VFil FFil

.0 .0 0 0 0 0

PEnt M-BLct C-BLct CLrc BTar MQno Freg J-Rx J-Rs

315 200.0 1001.5 1.400 ML2E 1.24 10000. .16 <116
Added Cut-Off E-Modul Toe Quake and Uplift Frictn
Quake Multiplier Damping Optn Reduct. Factr

.00 .00 1.00 0 .80

Added Impedance
None

Added Damping
None

Damping Multipliers
All ones

dapacity Reduction Factors
All ones

MWWUINA A7 CAPWAP ANNOTATIONS Tnsemsneas1ae1ansiou 6 $u gudn

a d =
WIUBYUTI No. 64

N.D.T. Technology JUNE 26
PANITNAVEE SCHOOL, SAMUTPRAKARN, Project: BUILDING

Pile: 64 Blow: 2 Data: SQ-350mmX350mmX32.00 m
Collected: JUNE 26 Operator: NDT TECHNOLOGY CAPWAP (R) Ver. 1996-2
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N.D.T. Technology JUNE 26
PANITNAVEE SCHOOL, SAMUTPRAKARN, Project: BUILDING

Pile: 114 Blow: 2 Data: SQ-350mmX350mmX32.00 m
Collected: JUNE 26 Operator: NDT TECHNOLOGY CAPWAP(R) Ver. 1996-2

CAPWAP FINAL RESULTS

Total CAPWAP Capacity: 180.2; along Shaft 130.4; at Toe 49.8 Tons
Soil Dist. Depth Ru Force Sum Unit Resist. Smith Quake
Sgmnt Below Below in Pile of Ru w. Respect to Damping
No. Gages Grade at Ru Depth Area Factor
m m Tons Tons Tons Tons/m Tons/m2 s/m mm
180.2
1 1£0 ;0| 2 180.0 o2 20 5 .703 2.500
2 2.0 w8 3 179.6 45 230 <24 708y 2.500
=} 3l 29 .4 17903 + 9 T 39 28 . 7032500
4 4.1 349 g 178.8 1.4 .48 .34 . 703 R.500
5 5.1 4.9 +6 {7 842 2.0 =5 .41 =703 20500
6 6% SR sl 174 .5 27 .66 .47 ®n/03 2%500
7 i, 2 7.9 .8 17680, 3.4 - 5 .54 .703 2.500
8 8.2 8.0 3 18758 9 4.3 .84 .60 703 2.500
9 Vs 9: 40 150 1674735 52 .94 .67 .78 2.580
10 R0 2 10.0 1.0 173.9 6.3 15803 AL Wie3 92.500
il S 1152 1¥.0 1 2 L2487 7.4 1L #1892 .80 .703. 2.500
12 1223 2.1 12 T71%5 8.7 1. 20 .86 703 2.500
13 13988 3 & Lig: 7 02 10.0 1.20 =93 703 2.500
14 14.3 14.1 184 168 27 el & 14689 <95 <703 2.500
15 1558 1580 3525 167.2 12 .9 1.48 4d.06 .703: 2.500
16 16.4 1 6%2 6 165.6 14.6 1.57 il 2 7038 2 B4
17 17.4 17559 1k 77 1639 16.3 1.67 .. 19 «703. 2.500
18 18.4 182 18 16221 168 91, 1.76 1.25 703  2.508
19 19.4 19.2 1%8 160.2 BRI 1.85 qor32 .703 2.500
20 2035 20% 3 4.4 155.'8 24 .4 4.33 3..08 «703! 2.500
21 21..9 21 .8 565 1508 29.9 5..509 3285 103 2.500
22 2255 g2..3 51::8 144.5 A5, 53965 4.03 708\ 2.500
23 £3 .5 288 6.0 138. % 41.7 5.90 4.22 SR8/ 2 .500
24 24.5 24.3 6.3 322 48.0 6.16 4.40 %03 2:500
25 256 254 6.6 12556 54.5 6.42 4.58 703 28500
26 26.6 26.4 6.8 118718 61.4 6.67 A% 7T, +703: 42 .500
27 27.6 2.3 T LT 68.5 6295 4.95 «7103:4'2 500

MWWUINT A9 CAPWAP FINAL RESULTS Insanisned31aenasisen 6 4w gquddn
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N.D.T. Technology JUNE 26
PANITNAVEE SCHOOL, SAMUTPRAKARN, Project: BUILDING

Pile: 114 Blow: 2 Data: SQ-350mmX350mmX32.00 m
Collected: JUNE 26 Operator: NDT TECHNOLOGY CAPWAP (R) Ver. 1996-2

CAPWAP FINAL RESULTS

Total CAPWAP Capacity: 180.2; along Shaft 130.4; at. Toe 49.8 Tons

Soil Dist., Depth Ru Force Sum Unit Regigt, Smith Quake
Sgmnt Below Below in Pile of Ru w. Respect to Damping
No. Gages Grade at Ru Depth Area Factor

m m  Tons  Tons  Tons Tons/m Tons/m2 a/m mm

28 28.6 28.4 7.3 104.4 75.8 7,19 5.13 ,703 2,500

29 29.7 29,5 10,8 93.9 86,3  10.37 7,33 .703) 2.800
30 30.7 30,5 18.9 75.0 105.2 18,48 13,20 ,703 2,500
2] 3% 31,8 25.2 49.8 130,4 24,64 17.60 .703 2,800

Average Skin Values 4.2 4.14 2.94 .703 2,808
Toe 49.8 404 .62 ,230 2,800

Soil Model Parameters/Extensions skin Toe

Case Damping Factor . 800 .100

= \
MNNUINN A9 (§1D)
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N.D.T. Technology : JUNE 26
PANITNAVEE SCHOOL, SAMUTPRAKARN, Project: BUILDING

Pile: 114 Blow: 2 Data: SQ-350mmX350mmX32.00 m
Collected: JUNE 26 Operator: NDT TECHNOLOGY CAPWAP (R) Ver. 1996-2

EXTREMA TABLE

Pile Dist. max. min. max. max. max. max. max.
Sgmnt Below Force Force Comp. Tension Trnsfd. Veloc. Displ.
No. Gages Stress Stress Energy

m Tons Tons Tons/cm2 Tons/cm2 Tons-m m/s mm

d 1.0 147.9 -10.3 L2l -.008 .99 1.2 8.553

3 3. 148.2 -13.0 pea i -.011 .98 1.2 8,355

6 Bl 148.1 -17.4 Sl -.014 « 95 152 7893

) 9.2 147.1 - 22 Nl 2120 %018 « 21 Lo 7557

12 187 3 145.4 -25.8 +1E9 -.021 .86 i 7.080

15 5.3 146.7 =27 .7 21.2.0 =023 .80 10 6.640

18 18.4 158 5 -28:.2 .124 -.023 .74 10 6.069

21 2.5 147.6 -24.6 121 -.020 .65 39 5.413

24 24.5 133 .5 -13.3 .109 -. 011 .51 59 4.734

27 2 lmb 12059 =5.0 <099 -.004 .37 .8 4,086

30 310...7 104.7 =9 .086 001 a5 o7 311

31 &l .7 84.4 - 49 .069 -.001 . 1] s 3.3b6
Absolute 19.4 .124 (= 30.2 ms)
17.4 -.023 (T= 49.1 ms)

CASE METHOD

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

RS1 276. 287 238. 21.9% 201 182. 163. 144. 1:25:; 14

RMX 2857 | 259.c 241. 232, . 204 186 :
. : . : S AE- BED

RSU 0. 0. 0. 0. 0. 0. 0. 0k g. 1'53

RAU 158. RA2  156.

Current CAPWAP Ru=  180.2; Corresponding J(Rs)= .11;  J(RX)= ...

VMX VFN VT1*Z ET1: FMX DMX DFN EMX EFN RLT RE
1.24 0500 342 . & 14l f6° /141.6.058:420° 2.961 140 <B 144. 128

PILE PROFILE AND PILE MODEL

Depth Area E-Modulus Spec. Weight Circumf.
m cm2 Tons/cm2 Tons/ m3 m
.00 1225.00 39340 2.450 1.400
370 1225500 393 70 2.450 1.400
Toe Area «+123 m2

L - - - - - B D R o

{ £ 3 ; : * i
L0p oCGuEelt wehigell Liue letel, 1C0p luUpTadliCE sal .o LONIS/IG) S

Pile Damping 2.0 %pTine Incr .256wms

v 9
MWWUINT A0 EXTREMA TABLE Tasamsnea319e1n1siseu 6 u guddnmiaiasdu

No. 114



N.D.T. Technology JUNE 26
PANITNAVEE SCHOOL, SAMUTPRAKARN, Project: BUILDING
Pile: 114 Blow: 2 Data: SQ-350mmX350mmX32.00 m
Collected: JUNE 26 Operator: NDT TECHNOLOGY CAPWAP (R) Ver. 1996-2
CAPWAP ANNOTATIONS
Notes for PANITNAVEE SCHOOL, SAMUTPRAKARN
Records: 1/ 1 for PDA Temporary File: C:\CAPDATA
QSkn UN1ld CSkn LSkn Jskn SSkn REss SKdp MSkn
2.500 1.000 1.000 -1.000 .800 .700 .000 .000 .000
QToe TGap CToe LToe JToe SToe oPtd BTdp MToe
2.800 .000 1.000 .000 s {00} . 229, .000 .000 .000
FOsc VEsc DIsc TIsc FDsc DFsc RSsc FPsc
200. 2.00 80.000 6.00 200.00 160.000 25.00 €250500
STcw RUcw BLcw
8.00 200. 1200.
TVpk ACas Tlad T2ad Al2 T3ad T4ad A34
238 .02 . 1 22435 .00 2255 2%,.9 17
VCal VPcl FCal FZcl FPcl TBeg TEnd
1...00 1.000 1.00 114.6 1.000 16.4 65.2
VAsh FAsh VTsh FTsh VFil FFil
.0 0 0 0 0 0
PEnt M-BLet C-BlLct Clrc BTar MQno Freq J-Rx J-Rs
31.8% 200,0 1299.4 1,400 Wil 16.50 10000. pLl 13
Added Cut-0ff E-Modul  Toe Quake and Uplift Frictn
Quake Multiplier Damping Optn  Reduct. Factr
Q0 .00 1.00 0 .80
hdded Impedance
None
pdded Damping
None
Pamping Multipliers
All ones
Papacity Reduction Factors
All ones

MWWUINT A1l CAPWAP ANNOTATIONS Tasan1sneas19e1n1siseu 6 u gudin
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Pile Integrity Tester"

For today's deep foundation industry,

this inexpensive and reliable \
non-destructive test for
pile integrity offers a
practical and cost-
effective solution.

&

OUTPUT

HAND HELD
HAMMER

S

ACCELEROMETER

N

Low strain tests are performed with a small impact
device (hammer), sensitive accelerometer, special
purpose P.L.T, Collector, and an output device like
a plotter or graphics printer. The accelerometer is
easily attached to the pile top using a viscous
material. "Low strain” compressive impact waves
are then generated by tapping the pile top with
the hammer. When the downward traveling
compression wave encounters a change in cross
section or in concrete quality, it generates an

The velocity records, along with subsequent
reflections from either the pile toe or from pile
discontinuities, are graphically displayed, output
directly to a plotter, and/or transferred to a disk.
The location of a defect can be estimated from the
assumed wavespeed. The size of the defect can
be estimated from the magnitude of the early
reflection. These tests are quick and very
inexpensively performed by a single operator,
allowing application to large numbers of installed
shafts in a single day.

ugward traveling tension wave which later is
observed at the pile top.

Oator

12/09/88 Avgd 7 8ls Coter 12/0s/88 Avgd 4 Bls
—gNe . 0L @R Bk We w — .0 Ne - w
Vel-Avg-Anpd Vel-Avg-hepd
7\ o /\ [c Fa e /‘\ J\ 3 L3
vl
4.0 BREAK 20

r’_/’ﬂ [:_’—/———’—']

e J 3.0 F — = 3.0 F

12,5 Fi/as 12,5 Fe/ee

Good Pile Bad Pile

The output of the Pile Integrity Tester (P.I.T.) is a graph of signal versus pile length as
shown above. Piles with flawless shafts will simply indicate a reflection from the pile toe as
shown in the example of an augered pile on the above left; defective piles will show an early
reflection from the damage location as in the example on the above right.

Where deep foundations are required, loads must be carried safely by the pile or caisson shatt.
During installation, driven piles may be damaged due to high stresses. Bored or augered shafts
may suffer from separation of concrete, necking, inclusions, voids, etc. After installation, shafs
may be damaged by construction equipment, or Slope or retaining wall failures.

Pile Dynamics, Inc.
4535 Renaissance Parkway
Cleveland, Ohio 44128 U.S.A
Tel: (216) 831-6131

Fax: (216) 831-0916
E-mail: info@pile.com
http://www.pile.com

It is impractical to statically test each pile. However, integrity testing with low strain impact
methods can quickly evaluate the shaft integrity of a large number of piles at a reasonable cost.
Suspect piles can then be subjected to further tests and, if necessary, repaired or replaced.

> .

- 202y

Pitpit Program - Pile Dynamics Instituted 4535 Emery Industrial Parkway Qeceland, Ohio 44128 US.A.
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Pile Integrity Tester"

The P.I.T. Collector was designed for user convenience. It has a very small size
but a large screen, outstanding performance features (16 bit A/D, full built-in data
interpretation including shape profile) and represents true state-of-the-art for low
strain integrity testing.

As a rule of thumb, toe reflections should be observed with embedment less than

- 30 diameters. Gaps due to mechanical splices or full section cracks prevent the
low energy wave from detecting deeper defects. Records from greatly varying or
very gradual cross section changes are difficult to interpret. However, since man
piles can be tested economically, piles with unusual response can be detected,
evaluated, and repaired, replaced or subjected to an additional high strain test
with the Pile Driving Analyzer.

Features

+ Very compact and built with no moving parts for harsh tield conditions, easily
carried from shaft to shaft allowing true one-person operation

Touchscreen with high resolution intelligent graphics and very user friendly
menu environment simplifies data collection, even for new users

Data collection with 16 bit digital resolution can detect very weak reflections
reduced by soil effects. After amplification, the effective L/D ratio is increased
compared to systems with less resolution

Standard velocity analysis in length/time domain; contains data enhancement
including averaging blows, filtering and magnification with time to assist interpre-
tation. Capability to measure force with instrumented hammer is available as an
option

Calculated shaft profile estimates actual shape for easy result interpretations.
Results output directly to HP-type plotters or laser/graphics printers through
serial interface

.

Data storage for up to 350 piles or drilled shafts in battery-backed memory
allows full day testing without interruption. Data then can be permanently stored
through built-in serial interface

Data can optionally be transformed into frequency domain for mobility or signal
matching analysis (PITWAP)

173

Main control menu (below) for data input,
calibration, data collection and analysis. The
Collector allows the user to input titles, "LIst"
stored data, select the "MOde" (collect/save
or reprocess) and "PAth" (velocity only,
acceleration, or velocity and force). User
presses a screen square to select action.

TITLE: CENTETRATL FChL. [ tac
13:36 NOU 14,1391 209.0 | 26.9
IDho | LEns | BAUD | FGan| AGaIn
3 23.00 | 960q 1.9 2.989
NBuow| WS=x § PATH | HWsT | LA:T

List MOoe | ARes | NE
av FRUE AUG 106.0 |COLLILT
For example, if the shaft length must be

changed, then user presses the "LEng"
square and the screen then changes (below)
showing the current value and requesting the
new input be made through a numeric "key-
pad” (Sl or English dimensions automatically
determined from the wave speed value).
Titles are changed with an alphanumeric
screen.

LEns 1 =2 3
29,09
FEET -
ENTER NEW URLUE 4 3 6
7|8 |9
ESC < 8 3 |ENTER

Data is collected through the "NExt" function.
After viewing several blows on the screen -
simultaneously  (assists data  quality
evaluation), the data is displayed as shown
(below) and user can then apply filtering and
magnification to enhance the data to assist
length/shape determination. Shape profile
also can be determined and displayed.

+ Technical manuals and one year warranty. Delivered with accessories in "carry- ST  UEL LY
on sized briefcase” £ {4
Iy f \
+ Light weight (1.6 kg or 4 Ibs.), small size (65 x 150 x 200 mm or 2.5 x 6 x 8 inches), "\ ! \\
wide temperature range (0° to 40°C) . =Eh B i
+ Main battery operates full day (12 hours) without interruption before recharging. — —— é
Separate battery for memory lasts for months IDST:;'NOE e Mah
s ESC | qgary |OUTPUT| ADJUST Maty
Vetentsy - va - Aepe
° l' 10 20 S 0 Ed 'u: Fe
\ 3 /\ i85 MOBILITY (4/2)
5 i il i
.sa) i
o « /\/ |
i w |
e r !
- P 'i‘:‘: _"I"mx X0 200.0  400.0  600.0  800.0  1000.0
Aok = 1,38 x i
AMIN = 1,00 X

Field operation is accomplished with Data collected is enhanced by time
magnification. Further processing yields a

accelerometer attached to top of shaft. i
Shaft is lightly hit by hand held hammer and  plot of an approximate pile shape profile.
rCesILImS acquired and analyzed by P.LT.

ollector.

© Copyright 1996, Pile Dynamics, Inc.

[y

MWHUINN 91 (91D

Data can be optionally transformed into the
frequency domain for mobility analysis and
dynamic stiffness determination.

Specifications subject to change without notice

.

»
Pitpit Program -  Pile Dynamics Instituted 4535 Emery Industrial Parkway Qeceland, Ohio 44128 US.A.
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’ g Capwapc Program - PIIeAD'rleng Analyzer 7

Pile Driving Analyzer’

For Improved Quality Assurance of Deep Foundations at a Lower Cost

Measures
Calculates

and Checks:

e Hammer performance

e Pileintegrity or damage

e Driving stresses
e Bearing capacity

* Indicates capacity during driving;

e In routine use worldwide on over
3,000 projects each year for the eval-
uation of both driven pile and drilled
shaft deep foundations

« Improves quality control; tests many
steel or concrete piles or drilled shafts
in one day

o Immediate results for each hammer
impact for ‘driving stresses and ham-

restrike tests indicate soil set-up or
relaxation

» Traces potential problems to hammer,
pile, or soil

« Early detection for timely correction of
problems to speed construction and
reduce costs

mer performance

¢ Detects extent and location of pile
damage

« Built-in knowledge base aids in data
interpretation

. Si?nificantly faster than static tests at
a fraction of the cost

e Actual measurements document
roject to reduce risk and disputes,
egal expenses and claims

Dynamic pile testing is not expensive, but problem piles are. As a responsible
engineer, contractor or owner representative, you cannot afford to mereg/ assume
that your expensive pile foundation is safe. Today’s high foundation loads require
e s ArahmafIPOA Balns th sl

Tha Pila N

. SONY Erp e & )

shrrer Ine

i b - P _Evaluale ine integrity ana pDearing Capacity o entire pile installation. it irnproves
ile Dynamics, inc. quality assurance and confidence in the foundation while at the same time avoids
4535 Emery Industrial Paricway pexcessive cost due to extra pile lengths or unnecessarily high safety factors.
Cleveland, Ohio 44128 U.S.A. k]

Tel: [216)831-6131 . Knowledge of actual driving stresses and hammer performance can be used

Fax: (216) 831-0916 “ to reduce the risk of pile damage. Piles no longer have to be overdriven with

Email: info@pile.com resulting higher foundation costs. Equally valuable for large or small projects on
land or offshore, the PDA provides immediate on-site answers with fast, simple,
accurate, and inexpensive solutions to your pile problems.

.

Pile Dynamics Inc.- 4535 Emery Industriat Parkway Cleveland Ohio 44128 U.S.A.

d' 9 a an a
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Capwapc Program - Pile Driving Analyzer 2

' Pile Driving Analyzer’— PAK

Over the past 30 years, dynamic pile testing has grown from a
research activity at Case Institute of Technology (under the direction
of Dr. G.G. Goble) to a worldwide accepted and routinely applied
method of inspection and quality assurance for deep foundations.
The value of this method has been recognized by engineers,
contractors, and government agencies in specifications (such as
ASTM D4945) in numerous countries. While originally developed for
driven piles, the method has also- been successfully transferred to
the testing of cast-in-place piles or drilled shafts. The Pile Driving
Analyzer (PDA) testing system and CAPWAP® analysis software
are now recognized as the industry standard for high strain
dynamic testing.

The PAK is very compact and cost effective, and at a moment's notice
is easily transported by airplane as hand carried luggage
to remote sites. High quality sensors require minimal pile
preparation and are quickly attached to any pile type; sensors are
reusable. The PAK itself is operational in minutes, and is easy
to learn and operate, providing answers after each blow to make
crucial decisions during pile installation. Data collected is stored

automatically and is later easily retrieved for further review. Calculated
results for every blow are stored in a file; the system includes the
capability to summarize these results for professional reporting.

Data can be further evaluated by the (optional) CAPWAP program
which can be installed in the PAK. CAPWAP uses the measured force
and velocity data with a pile model to (automatically) calculate the
dynamic soil behavior and a simulated static load test curve,

Pile Dynamics, Inc. (PDI) designs all its equipment to be rugged and
endure harsh construction conditions. Reliability is proven by hundreds
of PDI units in the field, and our strong commitment to quality products
and support. The PAK is designed for the professional engineer or
researcher and comes with a full one year warranty under normal use.

PDI's solid intemational reputation is the result of quality products,
decades of dedicated engineering research, and commitment to *
technical support of its clients, including suggestions and advice on
unysual applications and data interpretation. Training is available
and continued education courses are offered on a regular basis at
various locations around the world.

(- N ] )

L ase E
PN o o BEESE)

PAK data
collection and
analysis screen

SSRAPEE XU RESSY

e

Automatically
plotted summary
of data

N

Results for each hammer blow

¢ Bearing capacity from Case Method
« Skin friction and toe resistance

User-friendly operation
« Single component, PDA set-up and
ready-to-use in minutes

Field Equipment

« Four strain channels
 Two piezoresistive acceleration and two

* Maximum compression stress,
acceleration, velocity, and displacement

« Maximum tension stress in pile

« Computed estimate of stress at pile
bottom

« Pile structural integrity; extent and
location of damage L

* Maximum energy transferred to pile

« Hammer cushion stiffness for air
hammers/steel piles

« Blows per minute for hammer check

« Scaled display forces, velocities, energy,
displacement, resistances, downward
and upward waves with time markers
for wave speed check

» Warnings and other “expert advice”

¢ Tests driven piles, drilled shafts and
SPT soil samplers

» Resuits in either SI, metric, or English
units

Pile Dyrarmics, Inc.
4535 Emiery industrial Paricway
Cleveland, Ohio 44128 U.S.A.
Tel: (216) 831-6131

Fax: (216) 831-0916

Email: info@pile.com -

The original developers of dynamic pile testing equipment.
© 1995, Pile Dynamics, Inc. ANl
ALL RIGHTS RESERVED

Pile’'Dynamics Inc.

MNHHINN 3 (7D)

« “Expert system” software for real time
advice and warnings

« Self checking set-up procedure

« Automatic signal conditioning requires
no electronic knowledge

« Automatic data storage

« Automatic data presentation software

« Automatic CAPWAP signal matching
software (optional)

Hardware

« Robust briefcase style enclosure

» Size: 155 x 320 x 385 mm
(6.1 x 12.6 x 15.2 inches)

» Weight: 8 kg (17.5 Ibs.)

 Temp: 0° to 40° C, operating;
-20° to 65° C, storage :

» Power: 12V DC car battery, and/or
100 - 240V AC

» Complete with both softside luggage for
airplane carry on and transit case for
checked baggage shipments

« Full one year warranty

piezoelectric acceleration channels
» Four velocity integrators
¢ Automatic balancing of all signals
« Robust transducers quickly attached
to pile; connected by single cable
to PDA
» Underwater transducer systems
«available
* Analog input/output capability

Digital specifications

¢ PC compatible processor with DOS

* 8 Mb RAM

¢ 35" 1.4 Mb floppy

* 350 Mb hard disk

« High contrast VGA backlit LCD display
for all lighting conditions

« Built-in VGA external monitor port

* Built-in membrane “keyboard”

* Built-in external keyboard port; external
keyboard provided

« Serial and parallel ports

« Built-in 12 bit A/D converter, 8 channels
at up to 20 KHz each

PDI has been internationally recognized for its contributions to dynamic pile testing methods.
Pile Dynamics, Inc. also supplies other products for inspection of deep foundations:

o Pile Integrity Tester™ for pile integrity evaluation using a hand held hammer

« Saximeter™ for blow count logging and/or to determine stroke of open end diesel hammers
o SPT Analyzer™ to evaluate energy transfer and dynamic soil properties from SPT samplers
» Angle Analyzer™ to continuously display alignment and increase pile driving productivity
o Hammer Performance Analyzer™ uses Doppler radar to measure hammer kinetic energy

Specitications subject to change without notice

4535 Emery Industrial Parkway Cleveland Ohio 44128 U.S.A. »
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