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6303576 :  Asamaporn Tonglee
Thesis Title . Control of Pile Driving in the Bangkok Soil Strata with Consideration of
Pile Set-up
Program . Master of Engineering in Civil Engineering
Thesis Advisor  : Pisit Kuntiwattanakul, D.Eng.
Abstract

This thesis is a study of the method for estimating the capacity of piles at 14 days from the
pile load test results shortly after driving. The aim is to provide a useful tool for controlling pile
driving operations, enabling the achievement of the required long-term capacity without the need to
wait for 7-14 days before conducting the pile test. Dynamic load tests were used in the study to
measure pile capacities at the end of initial driving (EOD) as well as 1 minute, 10 minutes, 120
minutes, 1 day, and 14 days after driving. In this study, forty-nine I-shaped pre-stressed concrete
piles with a width of 0.22 m and lengths varying from 11 to 25 m were employed. All of the piles
were driven through the soft clay layer and embedded in the stiff clay layer, with some piles passing
through the stiff clay layer and sitting on the medium dense sand layer. The study area covers
Bangkok and its surroundings. The study area was divided into three zones, consisting of the north
zone, southeast zone, and southwest zone.

The results of this study showed that after 14 days, the pile capacity was 1.5-5.4 times
higher than that at 1 minute. The magnitude of the increase in pile capacity over time decreased with
the increasing pile capacity per linear meter at 1 min. The graphs between the pile strength and the
logarithmic time were concave upward. In this thesis, equations were developed for calculating pile
capacity at various times. The equations to estimate pile capacity at 14 days from the pile capacity
tested at 10 min, 120 min, and 1 day after pile driving were also proposed. The above equations can
be applied to all three zones of Bangkok and can be employed for piles whose tips are in the clay
layer as well as the sand layer.

(Total 147 pages)
Keywords: pile set-up, driven pile, Bangkok soil layer, concrete pile, Set-up of Driven Piles in

Bangkok Subsoils
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A o w 2 A 1 ] = 9
ATTWN 4.1 HANITNATDUNIAIVDUT UVNUNLIATINN 9 ﬂl’e)ﬂﬁlmﬂmua@ﬂmﬂﬂﬁ (SE)

mneauauiy SE1 SE2 SE3 SE4 SE5 SE6 SE7 SE8 SE9 SE10 SE11 SE12 SE13 SE14 SE15 SE16 SE17 SE18 SE19
silaaufiawandy CL S CH CH S S CH S CH CH CH CH CH CH CH S CH CH CH
AW (m.) 194 185 184 204 243 19.6 25 19.6 256 21 22 25 19.5 21 19 235 175 25 255
nal 189594 (Total Capacity) - kN
EOD 189 227 120 284 193 327 100 280 427 311 192 58 210 246 236 471 205 513 97
1w 198 246 123 275 345 108 292 461 337 201 101 233 252 251 486 209 556 128
10 Wi 223 288 147 315 337 370 149 380 546 387 251 145 261 303 265 537 228 624 177
2427 337 379 185 419 480 491 240 451 720 444 321 272 364 503 342 728 304 826 278
19 473 459 254 531 596 557 411 565 886 605 448 368 446 665 497 965 384 945 374
14 7u 664 553 773 900 586 804 814 571 468 538 996 652 1,140 508 1,110 445
227U 756
297U
nm U5 URHAMUAIUANS (Shaft Friction) - kN
EOD 111 183 78 194 153 241 65 196 308 244 97 41 115 170 170 359 174 407 82
1w 118 201 79 229 255 70 205 340 269 101 77 131 175 174 372 176 433 103
10 W 134 241 88 208 282 267 107 271 423 315 145 112 152 218 184 413 181 470 129
24270 247 284 123 298 409 372 190 274 592 362 202 193 250 414 229 597 245 657 213
19u 378 350 189 400 506 437 342 423 750 505 307 283 323 561 369 822 305 766 277
14 7u 550 421 634 800 494 629 681 424 373 409 876 517 992 393 926 359
227U 638
297U
nm ussiumuidmeradan (Shaft Friction) - kN
EOD 78 43 41 90 40 85 35 83 119 67 95 17 95 77 67 112 31 106 15
1w 80 45 43 46 90 38 87 121 69 100 24 102 77 77 114 33 124 25
10 w1l 88 47 59 107 56 103 42 109 124 72 106 33 109 85 80 124 47 154 47
24T 90 95 63 121 71 119 50 178 129 82 119 78 114 89 114 130 59 169 64
19u 95 109 65 130 90 121 69 142 135 100 141 85 124 104 129 143 78 179 97
14 7u 114 133 139 99 91 176 133 147 95 129 120 135 149 115 184 89
227U 119
297U
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ATTWN 4.2 HANITNATDUNIAIVDUT UVNUNLIATINN 9 ﬂl@ﬁiﬁﬁuﬂgﬁu@lﬂmmiﬂ (SW)

wneauEuiy SW1 SW2 SW3 SW4 SW5 SW6 SW7 SW8 SW9 SW10 SW11
siinaufilaeandy CH s cH CH CH s cL CH CH CH CL
WL (m) 18 25.5 20 193 203 25.6 20 17.2 20.6 19 204
na 183523 (Total Capacity) - kN
EOD 300 204 225 194 284 353 254 240 263 203 175
1 i 333 234 266 214 336 354 281 299 267 224 182
10 wifi 369 299 295 234 389 426 310 343 318 244 198
2 $1Tws 515 430 392 276 533 607 383 431 393 396 280
15 729 601 497 361 685 808 535 521 428 379
14 5u 991 855 690 564 938 869 735 701 741 524
223U
29 U
nan USUTEANUAIUANG (Shaft Friction) - kN
EOD 151 140 153 131 194 296 164 161 136 143 118
1w 176 168 182 149 241 297 185 214 138 157 124
10 Wi 205 224 205 168 293 340 215 252 187 165 131
2 $1Tus 337 341 290 207 433 503 283 336 253 277 208
19 546 506 393 291 571 695 438 375 307 298
143 802 749 581 492 804 737 605 593 590 439
229U
297U
nal usadhumudidaaenida (Shaft Friction) -kN
EOD 149 64 72 63 90 57 90 79 127 60 57
1w 157 67 83 65 95 57 95 85 129 67 59
10 Wi 164 76 90 67 96 85 95 91 130 79 67
2 $2Tus 178 38 102 69 100 104 100 95 140 120 72
194 182 95 104 70 114 114 97 146 130 80
14 3y 188 106 109 72 133 132 129 109 151 85
227U
297U
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A1519% 4.3 HANSNATOUANAIVDUT UTNNIAIAN 9 ‘UfNT“]ﬁ«lH’iﬁﬂ (N)

RN N1 N2 N3 N4 NS N6 N7 N8 N9 N10 N11 NI12 N13 N14 N15 N16 N17 N18 N19
silaaufaoauiu S CH CL CH CH S S S S CH CL CH CH S CL S S S CH
AW (m) 22 18.25 193 16.5 19.5 113 16.25 154 154 17.6 14 15 21 12.8 14 164 164 154 15
na 1839593 (Total Capacity) - kN
EOD 109 294 426 558 341 239 327 219 205 229 198 274 398 565 263 300 205 326 214
1w 153 300 475 575 353 271 358 258 273 238 211 290 426 606 300 319 233 349 232
10 i 165 337 572 603 411 301 394 296 295 259 254 311 505 639 339 330 273 414 268
2 1T 245 437 644 637 528 356 512 414 384 357 339 371 610 696 396 403 351 488 355
131 301 529 837 696 615 380 640 542 507 501 428 433 805 766 496 511 451 619 477
147 508 900 890 759 674 705 891 465 476 937 914 668 760 569 545
227U 773
29 7u 630
nan #SAFIAMUAUIG (Shaft Friction) - kN
EOD 77 232 292 389 284 168 285 120 125 172 136 207 327 416 196 217 155 241 138
1w 121 236 333 402 293 195 316 153 189 177 144 222 345 447 220 232 184 261 154
10 Wi 131 252 410 428 344 216 369 182 207 187 179 239 409 477 240 238 204 322 187
2 41T 191 341 468 460 449 251 464 290 288 279 254 271 491 532 289 308 279 379 262
131 239 422 642 515 520 261 584 395 406 387 337 319 646 594 388 414 373 505 385
147 425 766 697 648 537 638 781 370 358 773 739 516 653 488 450
227U 618
29 7u 506
an uuﬁwmuﬁﬂmmmvﬁu (Shaft Friction) - kN
EOD 31 62 133 169 57 72 41 99 80 57 62 67 72 149 67 83 50 84 76
1w 32 64 142 173 60 76 42 105 83 62 67 69 80 159 80 86 57 88 78
10 Wi 33 85 162 176 67 85 43 114 88 72 76 72 96 162 100 90 69 92 80
2427 54 95 176 177 78 105 48 124 95 78 85 100 119 164 107 95 73 109 83
131 62 107 195 181 95 119 57 147 101 114 90 114 159 172 108 97 78 114 92
144 83 0 187 109 137 68 120 95 118 164 176 152 107 81 95
227U 155
29 7u 124
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v o d 1 1 o {
MARNUIN . LAAINTINYDIANUTURUTIZHINA Q/Q, QJQ,, 1Az Qb/Q,, NUNAN

MUIUNNTUNTN 3-1 WF8UNIVAVHANIINATOVYDINN

1 aa 1 a J
A15190N 4.5 ﬁﬁ"l\‘lﬁ?ﬂﬁﬂﬂﬂlﬂ\iﬂ"l“l"ﬂi'mm@ﬁ A A, Ung A,

manuidounn | maudszans
Aunae ATTIU YDINT Agaga MAga
AV. SD. CV.
A 0.333 0.151 0.453 0.912 0.097
R’ 0.921 0.988 0.730
A, 0.425 0.210 0.493 1.263 0.130
R’ 0.902 0.981 0.650
A, 0.179 0.164 0.917 0.787 0.017
R’ 0.915 0.993 0.653
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y =0.4755x

R?=0.9609
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Total : A=0.290,R*=0.926 Shaft : A =0.251,R*=0.913 Base: A, =0.496,R’=0.939
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Total : A=0.364,R" = 00935
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w

(]

Normalized Capacity (Q/Q ,, Qs/Q_.Q/Q, )}

Pile No. SW 7

100 1000 10000

Time (min)

106

A Shaft

= = = Shaft Trend

B  Total
Total Trend
@® Base

= — Base Trend

100000

Total : A=0.328 R*=0.884

Shaft : A = 0.461,R*=0.889
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Total : A=0.226,R*=0.968

Shaft : A_=0.242,R* = 0.981

Base: A, = 0.118,R*=0.883
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Shaft : m, = 0.205,R*=0.993

Base : m, = 0.080,R*=0.949




Normalized Capacity (Q/Q ,, Qs/Q_,Q/Q, )

b3

Pile No. SE 8

100 1000 10000
Time (min)

A Shaft

= = = Shaft Trend

B Total
Total Trend

@® Base
— — Base Trend
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Total : m=0.097,R*=0.988

Shaft : m = 0.103,R*=0.931

Base: m, = 0.080,R*=0.671

Normalized Capacity (Q/Q ,, Qs/Q_.Q/Q,,)
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100000

Total : m=0.097,R*=0.988

Shaft : m_=0.103,R*=0.931

Base: m, = 0.080,R*=0.671
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=—— = Base Trend
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Time (min)
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Total : m=0.081,R*=0.958

Shaft : m_= 0.087,R* = 0.964

Base: m, =0.057,R*=0.908

Normalized Capacity (Q/Q ,, Qs/Q_,,Q/Q,,)
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Total : m=0.105,R*=0.995

Shaft : m_= 0.148,R* = 0.998

Base: m, =0.041,R*=0.968
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=== === Base Trend

100000

125

Total : m=0.168, R*=0.965

Shaft : m = 0.168,R*=0.984

Base: m, =0.166,R*=0.851
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Total : m=0.085,R"=0.951

Shaft : m = 0.118,R*=0.974

Base: m, = 0.024,R*=0.987
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=— = Base Trend
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Total : m=0.136,R*=0.984

Shaft : m = 0.162,R* = 0.983

Base: m, = 0.041,R*=0.968
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Total : m=0.089,R*=0.936

Shaft : m_=0.099,R’ = 0.909

Base: m, =0.062,R* = 0.909
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Total : m=0.087,R*=0.957

Shaft : m = 0.100,R*=0.972

Base: m, —0.029,R*=0.981

Normalized Capacity (Q/Q ,, Qs/Q_,Q/Q,,)
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100000

Total : m=0.084,R*=0971

Shaft : m_= 0.076,R* = 0.947

Base: m, =0.123,R*=0.993
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Normalized Capacity (Q/Q ., Qs/Q,,.Q/Q,))
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1 10 100 1000 10000 100000
Time (min)
Total : m=0.071,R*=0.982 Shaft : m_= 0.078,R*=0.972 Base : m, = 0.048,R*=0.761
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Total : m=0.137,R* = 0.969 Shaft : m_=0.131,R* = 0.983 Base: m, =0.161,R*=0.801
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Total Trend
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Total : m=0.105,R* = 0.968

Shaft : m_=0.149,R* = 0.974

Base: m, =0.020,R*=0.955
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Total : m=0.129,R* =0.997

Shaft : m = 0.150,R*=0.998

Base: m, =0.049,R*=0.980
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Total : m=0.089.R*=0972 Shaft : m_=0.109,R*=0.969 Base : m, =0.030,R*=0.910
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Total : m=0.082,R* = 0.904 Shaft : m = 0.104,R*=0.916 Base: m, =0.011,R*=0.979
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A Shaft

= = = Shaft Trend
B  Total
Total Trend
@® Bae

= = Base Trend

100000

Total : m=0.099,R* =0.987

Shaft : m = 0.120,R* = 0.993

Base: m, =0.027,R’=0.828
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Total : m=0.099, R* = 0.960

Shaft : m = 0.100,R*=0.951

Base: m_ =0.096. R’ = 0.845
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A Shaft
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B Total
Total Trend
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Total : m=0.089,R* =0.944

Shaft : m =0.111,R*=0.963

Base: m, =0.026,R*=0.822
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Total : m=0.082, R*=0.988

Shaft : m = 0.100,R*=0.991

Base: m =0.023,R*=0.943
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Total : m=0.096,R* = 0.9380

Shaft : m_=0.141,R*=0.993

Base: m, =0.017,R*=0.966
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Total : m=0.094,R* = 0.900

Shaft : m = 0.095,R* = 0.884

Base: m, =0.099,R*=0.944
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Total : m=0.107,R*=0.935

Shaft :m =0.111,R*=0.929

Base: m, =0.093,R*=0.940
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Total : m=0.076,R*=0.981

Shaft : m =0.075,R*=0.941

Base: m, =0.078,R*=0.893
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Shaft : m = 0.135,R* = 0.983

Base: m, =0.041,R*=0.972
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Base: m, =0.073,R>=0.907
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Shaft : m = 0.079,R*=0.952

Base: m, =0.058,R’=0.869

Normalized Capacity (Q/Q ,, Qs/Q,,,Q/Q,,)
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Total : m=0.088,R* =0.994

Shaft : m = 0.095,R*=0.975

Base: m, =0.042,R’=0.827
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Base: m, =0.019,R*=0.936
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