SHStAIEE o| B8 Rallx|gte] HEX|X]H 4T

Evaluation of Bearing Capacity of Piles in Sand
Using Pile Driving Analyzer
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Abstract

Though the static pile load test gives the most accurate estimation on the load carrying
capacity of tested pile, it appears time-consuming and not economical. Many test methods
using equipments, such as Pile Driving Analyzer(PDA), STATNAMIC, and Osterberg cell,
have been introduced in Korea, and pile test using PDA has been gaining popularity bec-
ause of its fast and simple operation.

Static and dynamic test results on the piles installed in the granular soils were analyzed
to investigate the effect of geometrical damping on the estimated load carrying capacity.
It was found that the CAPWAP analysis without considering geometrical damping effect
underestimates the pile capacity by 30~60% under certain conditions. It was observed
that the underestimation of pile capacity by CAPWAP occurs on the piles installed in the
water-borne granular soils by SIP methods. When Smith skin damping value(SSkn) greater
than 1.0 sec/m is obtained in CAPWAP analysis, it may reflect the large possibility of
underestimation of pile capacity. The introduction of the geometircal damping option in
CAPWAP analysis gives reasonable pile capacity, compared with the static pile load test
results, and reduces the SSkn value under 0.7 sec/m.
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A = I/} 3
Riadhy Davisson |17 butt total 25% I.)la' Plunging
Criteria Settlem plastic S-logT logP-logS Load
wHE 3§ ’ Settlem.
SIP01 170 t 170 ¢ 170 ¢ 170 ¢ 1701 170 t
SIP02 280 322 320 270t 2701 270 1
SIP0O6 108 160 140 t 140 t 140t 140 t
SIP10 170 242 240 2401 240t 2401
Ft o AEAIEA] W stEolA Adtsled o Feigh sk o] fhals]a] odakg,
E 2 FAstAY Ao A
e Type of soil damping SSkn SToe Capacity by .
CAPWAP Ratio®
HE model (sec/m} (sec/m)
(tons)
Smith damping 1.505 1.504 68.1
POl 0.339
St Geometrical damping 0.662 0.142 200.6
S1P02 Smith damping 0.630 0.159 286.5 -
Smith damping 0.984 0.215 89.1
628
SIPO6 Geometrical damping 0.620 0.061 1419 b6z
Smith damping 1.240 0.641 113.8
10 . 0.653
SIP Geometrical damping 0.410 0.560 174.3
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B3 sy 25 A
HEH S HHE pype A A 51 (tons) Zej{m) Al gaby A9t el z}
SIPAl 70 13.00 Static 95.3.22
SIPAZ 70 1450 Static 95.2.09
SIPA3 PHOA0 70 12,50 Static 95.2.24
SIPA4 70 12.00 Dynamic 05.3.08
SIPB1 120 14.30 Static 95.2.06
SIPB2 120 15.50 Dynamic 95.4.12
SIPB3 PHC500 120 17.90 Dynamic 95.4.27
SIPB4 120 18.00 Dynamic 95.2.11
SIPBS 120 13.80 Dynamic 895.4.13
E 4 A¥Ae 4RAY vl
Static pile load test (tons)
Pile ID | Davisson | 17buttS | 25% DiaS |  SiogT logPdogS | Plunging
SIPAI 105 | 1401 136 140 1 1401 140 1
| spa2 180 | 158t 158 1 158 1 158 1 1581 |
|sieaz | 1a0t | 140t 1401 1401 | 140t 1401 |
[ Dynamic pile load test
. Capacity b
Rk JTope of sl ; o | ST | oarwar | Ratic
{tons)
L Smith | 1e8 | 150 | so4 |
SIPA I Geometrical | oass | 1ew | 1o | 7
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Static pile load test (tons)
Pile ID Davisson iI“butt S 2.5% Dia8 S-logT logP-logS Plunging
SIPB1 210 270 260 240t 240t 240t
Dynamic pile load test :
Pile ID Type of soil damping S8kn SToe Capacity by Ratio”
model (sec/m) (sec/m) CAPWAP
{tons)
Smith damping 1.169 1.182 134.9
SIPB2 Geometrical damping 0.654 1.047 210.1 0642
Smith damping 1492 8.448 147.7
SIPB3 Geometrical damping 0.479 1.005 229.7 0.643
Smith damping 1.650 #.580 157.1
SIPB4 Geometrical damping 0.695 3.236 2221 0707
Smith damping 1.660 0.160 1121
SIPBS Geometrical damping 0516 C.576 206.1 0544
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