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Effect of N Value and Pile Length Ratio on Bearing
Capacity Distribution of Cohesionless Soil
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ABSTRACT

This study describes the evaluation results of pile length ratio and N value on the bearing capacity of drilled shafts in
cohesionless soil. The bearing capacity ratio in Meyerhof’s formula is affected only by the length ratio, and it is equally
evaluated a sharing ratio of the end bearing capacity and the skin friction. NAVFAC’s formula shows that the pile length
influences both end bearing capacity and the skin friction, but pile length is also found to be a more influence factor on
the end bearing capacity. Especially, it was found that the effect of pile length factor was larger than the effect of N value
and pile diameter. FHWA's formula was evaluated to reflect the influence factor by skin friction more positively than other
formulas at calculation the bearing capacity. It was also confirmed that the influence of the skin friction is larger when
the ultimate bearing capacity is evaluated.
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Table 1. Calculation result of bearing capacity by Meyerhof's formula

Pile Pile Diameter(D, m) = 0.8 Pile Diameter(D, m) = 0.9 Pile Diameter(D, m) = 1.0
length | N End SKin Jltimate End SKin Jltimate End SKin Jtimate
- ) L bearing ) L bearing ) L bearing
ratio value bearing friction capacity bearing friction capacity bearing friction capacity
(L/D) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
10 67 18 84 84 22 107 104 28 132
15 100 27 127 126 34 160 156 42 198
0 20 133 36 169 169 45 214 208 56 264
25 167 44 211 211 56 267 260 69 330
30 200 53 253 253 67 320 312 83 395
35 233 62 295 295 79 374 364 97 461
10 67 27 93 84 34 118 104 42 146
15 100 40 140 126 51 177 156 62 219
5 20 133 53 186 169 67 236 208 83 291
25 167 67 233 211 84 295 260 104 364
30 200 80 280 253 101 354 312 125 437
35 233 93 326 295 118 413 364 146 510
10 67 36 102 84 45 129 104 56 160
15 100 53 153 126 67 194 156 83 239
0 20 133 7 204 169 90 258 208 11 319
25 167 89 255 211 112 323 260 139 399
30 200 107 306 253 135 388 312 167 479
35 233 124 357 295 157 452 364 194 558
10 67 44 ikl 84 56 140 104 69 173
15 100 67 167 126 84 211 156 104 260
o5 20 133 89 222 169 112 281 208 139 347
25 167 11 278 211 140 351 260 173 434
30 200 133 333 253 169 421 312 208 520
35 233 155 389 295 197 492 364 243 607
10 67 53 120 84 67 152 104 83 187
15 100 80 180 126 101 228 156 125 281
30 20 133 107 240 169 135 303 208 167 375
25 167 133 300 211 169 379 260 208 468
30 200 160 360 253 202 455 312 250 562
35 233 186 420 295 236 531 364 291 656
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Table 2. Calculation result of bearing capacity by NAVFAC DM-7's formula

Pile Pile Diameter(D, m) = 0.8 Pile Diameter(D, m) = 0.9 Pile Diameter(D, m) = 1.0
length | N End SKin Jltimate End SKin Jltimate End SKin Jtimate
- ) L bearing ) L bearing ) L bearing
ratio value bearing friction capacity bearing friction capacity bearing friction capacity
(L/D) (kN (kN ) (kN (kN ) (kN (kN )
10 907 335 1,242 1,292 424 1,715 1,772 523 2,295
15 1,200 342 1,542 1,709 432 2,142 2,345 534 2,878
0 20 1,677 347 2,024 2,388 439 2,827 3,275 543 3,818
25 2,414 352 2,766 3,438 445 3,883 4,716 549 5,265
30 3,494 355 3,849 4976 449 5,424 6,825 554 7,379
35 5,003 356 5,359 7,123 451 7,574 9,771 557 10,328
10 1,361 753 2114 1,938 953 2,891 2,658 1177 3,835
15 1,801 769 2,569 2,564 973 3,637 3,517 1,201 4718
5 20 2,516 781 3,297 3,582 989 4,571 4,913 1,221 6,134
25 3,622 791 4,413 5,157 1,001 6,158 7,074 1,236 8,310
30 5,242 798 6,040 7,463 1,010 8,473 10,238 1,247 11,484
35 7,504 802 8,306 10,685 1,015 11,700 14,657 1,253 15,910
10 1,815 1,339 3,153 2,584 1,694 47278 3,544 2,092 5,636
15 2,401 1,366 3,767 3,418 1,729 5,148 4,689 2,135 6,824
20 20 3,354 1,389 4,743 4776 1,758 6,534 6,551 2,170 8,721
25 4,829 1,406 6,235 6,876 1,780 8,656 9,432 2197 11,629
30 6,989 1,419 8,407 9,951 1,795 11,746 13,650 2,216 15,867
35 10,006 1,425 11,431 14,246 1,804 16,050 19,642 2,227 21,770
10 2,268 1,673 3,942 3,230 2,118 5,348 4,430 2,615 7,045
15 3,001 1,708 4,709 47273 2,162 6,435 5,862 2,669 8,530
o5 20 4,193 1,736 5,929 5,969 2197 8,167 8,189 2713 10,901
25 6,036 1,758 7,794 8,595 2,225 10,819 11,789 2,747 14,536
30 8,736 1,773 10,509 12,439 2,244 14,683 17,063 2,771 19,833
35 12,507 1,782 14,289 17,808 2,255 20,063 24,428 2,784 27,212
10 2,722 2,008 4730 3,876 2,542 6,417 5,316 3,138 8,454
15 3,601 2,050 5,651 5,128 2,594 7722 7,034 3,203 10,236
30 20 5,031 2,083 7115 7,163 2,637 9,800 9,826 3,255 13,082
25 7,243 2,110 9,353 10,313 2,670 12,983 14147 3,296 17,444
30 10,483 2,128 12,611 14,927 2,693 17,620 20,475 3,325 23,800
35 15,009 2,138 17147 21,370 2706 24,076 29,314 3,341 32,654
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Table 3. Calculation result of bearing capacity by FHWA’s formula

Pile Pile Diameter(D, m) = 0.8 Pile Diameter(D, m) = 0.9 Pile Diameter(D, m) = 1.0
length | N End SKin Jltimate End SKin Jltimate End SKin Jtimate
- ) L bearing ) L bearing ) L bearing
ratio value bearing friction capacity bearing friction capacity bearing friction capacity
(L/D) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
10 255 751 1006 323 1069 1392 399 1467 1866
15 383 77 1154 485 1098 1583 598 1506 2105
0 20 511 789 1300 646 1123 1770 798 1541 2339
25 638 805 1443 808 1146 1953 997 1571 2569
30 766 818 1584 969 164 2134 197 1597 2794
35 894 829 1722 1131 1180 2311 1396 1618 3014
10 255 1690 1945 323 2406 2729 399 3300 3699
15 383 1735 2118 485 2471 2955 598 3389 3987
5 20 511 1775 2286 646 2528 3174 798 3468 4265
25 638 1810 2449 808 2578 3385 997 3536 4533
30 766 1840 2606 969 2620 3589 197 3594 4790
35 894 1864 2758 1131 2654 3785 1396 3641 5037
10 255 3004 3259 323 4277 4600 399 5867 6266
15 383 3085 3468 485 4392 4877 598 6025 6623
0 20 511 3156 3667 646 4494 5140 798 6164 6962
25 638 3218 3857 808 4582 5390 997 6286 7283
30 766 3271 4037 969 4657 5627 197 6389 7586
35 894 3314 4208 1131 4719 5850 1396 6473 7869
10 255 4694 4949 323 6683 7006 399 9167 9566
15 383 4820 5203 485 6863 7347 598 9414 10012
o5 20 511 4932 5442 646 7022 7668 798 9632 10430
25 638 5029 5667 808 7160 7968 997 9822 10819
30 766 5111 5877 969 7277 8247 197 9982 11179
35 894 5178 6072 1131 7373 8504 1396 10114 11510
10 255 6759 7014 323 9623 9947 399 13201 13600
15 383 6940 7323 485 9882 10367 598 13556 14154
30 20 511 7101 7612 646 10111 10758 798 13870 14668
25 638 7241 7880 808 10310 1118 997 14143 15141
30 766 7360 8126 969 10479 11449 197 14375 15571
35 894 7457 8350 1131 10617 11748 1396 14564 15960
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