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Synopsis :

Drill pile method is low-noise/low-vibration piling method using a steel pipe pile which
has spiral ribs and bits on both the inner and outer surfaces at the toe portion. The pile
is twisted into the ground by means of a conventional pile driving machine and
particular jigs. Through many application results for foundation construction, the
effective construction procedure has been established by the improvement of the
supporting process and instruments including the penetration monitoring/controlling
system (Doctor system). Rotary penetration resistance (/' Tt value), with is obtained
from the Doctor system, correlates to both ground strength (N-value) at the pile toe
portion and frictional resistance acting on inner and outer pile surfaces. The correlation
between the v/ Tt value and the average N-value at the bearing stratum becomes
clearer, when the effect of the frictional resistance is eliminated using the formulae in
this paper. The adequacy of the construction procedure has been proved based on the

field experiments including pull-out and horizontal load tests.
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Synopsis:

Drill pile method is a low-noiseflow-vibration piling methed using
a steel pipe pile which has spiral ribs and bits on both the inper and
outer surfaces at the toe portion. The pile is twisted into the
ground hy means of a conventional pile driving machine and partic-
ular rotary jigs. Through many application results for foundation
construction, the effective construction procedure has been estab-
lished by the improvement of the supporting process and instru-
ments mncluding the penetration monitoring/controlling  system
{Doctor system). Rotary penetration resistance (+7f value),
which is obtained from the Doctor system, correlates to bath
ground strength (NV-value) at the pile toe portion and frictional re-
sistance acting on inner and outer pile surfaces. The correlation
between the v T? value and the average Nevalue at the bearing
stratum becomes clearer, when the effect of the frictional resistance
is eliminated using the formulae proposed in this paper. The
adequacy of the construction procedure has been proved based on
the field experiments including pull-out and horizontal load tests.
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Fig. 1 Schematic view of drill pile
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Fig. 2 Diagram of drill pile method
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Table 1 Construction records of drill pile methed

Con- . . Execution
Pile [Length Bearing Supple- .
S:{;: dia Amount} Stratum | mental inﬁ/imency
site | (mm) | {m) {N value) | method machine/d)
A | 318.5| 24.0 75 | Sand(51) — 105.9
B 318.5 15.5 108 | Gravel Preboring 93.2
(60) | (12.5m)
c 318.5 9.5 96 | Sand(45) — 108.4
D 5080 34.1 202 | Sand (50) | Inner ex- 134.0
cavation
(21.0m)
E 508.0 12.6 799 Sand — 165.3
(25~50)
508.0 9.5 147 | Sand(34) — 127.0
508.0 | 18.1 829 | Sand Prehoring 137.8
(30~40) | (15.5m)
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Table 2 Construction machine and equipment for drill pile
method

Machine or equipment Specification

Crane capacity
40~60 ()

Auger motor

90~180 (kW)

Direct support type pile driver

Crawler crane or track crane

Power generator 250500 (kVA)
Rotary jig Pile dia

@ 318.5~¢ 508.0 (mm)
Follower —

Doctor system —
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Fig. 3 Pile installation and rotation jigs

Belizcer vt i 2S0RBSHAYEATLIN, ATHETIZE
DRELSGIDE, RESHOSEYE N ARE AL Lo
2, B0z V- vELHAELTVS,

ATHECT I RIEHEER G, MRS, BETHEMBEREDA
BB, ROEAL, [ BABAWEE, SETE %
FELENHDY, 0% bRIEECHTEEREE B ANER
THDE2 D, FLE T, Fig. 4 2R Ui Doctor &2 5 aic
LOHOBEAR, 7 A+ —FOATTRRMEE L CRELAEL,
PO 3 v — 2t W EABREC VI (@ ~e T
LHTHEARY O OB ARME { OMERY) »EHL, Fofitwy
MEEEC L YA REORECTHE~OROBANEDER LT
5T Z0VTE ERESRSO TR X 51, HERERD
NEE OB IHEBES S D o, M2 N2 R8s & 57
B VT ELABOERNETTC Edtbho T3,

0
Depth
measuring 3w :
wire S _pPower unit
& & (ECU)
Meonitor eoa

display
L

[ B Depth monitor

Power unit for, a .
earth auger oo
a .
oo IC card slot
= =
Doctor system unit
I

(11| Penetration
]| denth senser

Fig. 4 Penetration control system (Doctor system)

— 35 —

N-value Tt
10 20 30 40 50 10 20
[

i} >

\

Depth (m)}

—_
(=1

Top end of
bearing
o stratum |

204

Fig. 5 Typical example of penetration control data
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Table 3 Vertical loading test results

Test | Pile dia E—Zrtl?c;n Bearing| L, Bearing capacity (tf)
No. | (mm) d(‘f;;h stratum d Measured | Designed
T-1 3185 22.0 sand 3.5 213.0 152.0
T-2 318.5 | 10.5 sand 12.6 230.0 175.0
T-3 508.0 18.0 sand 5.7 275.0 178.0
T-4 1 508.0 40.0 sand 5.9 556.0 400.0
T-5| 508.0] 27.8 gravel 4.5 425.0 322.0
T-6 400.0 17.1 gravel 1.7 265.0 227.0
T-7| 3185 23.0 gravel 8.2 250.0 188.0

Ly: Setting depth into bearing stratum
d: Pile diameter
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Table 5 Drill piles for analysing the relationship between
¥Tt and N-value

Site Pile dia {mm) Length (m) Bearing stratum
1 508 13 Fire sand
2 508 9.5 Fine sand
3 508 and 318.5 18 and 44 Fine sand
4 508 26 and 27.8 Gravel
5 500 and 318.5 22 and 23 Gravel
6 318.5 9.5 Gravel
7 318.5 15 and 15.5 Silty sand
8 318.5 22 Fine sand
9 318.5 22 Fine sand

i0 318.5 10.5 Fine sand
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