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ENERGY EFFICIENCY IN STANDARD PENETRATION TEST USING DIFFERENT

TYPES OF HAMMER
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ABSTRACT : This research aims to measure the energy efficiency of Standard Penetration Test (SPT) preformed by the practice in
Thailand. The research consists of (i) the development of SPT energy measuring equipment based on force-velocity method and (ii)
energy efficiency measurement from different types of hammer, i.e. donut, safety, and trip. The energy efficiency obtained from this
research is compared with the published data. The results from this research will be useful for energy correction of the SPT result by

the practice in Thailand to subsequently obtain a correct correlation for engineering properties of soils.
KEYWORDS : Standard Penetration Test, Correction factor, Energy, In-situ test, Hammer
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Hammer for T,

Remarks

Average energy ratio E,

Donut Safety R-P = Rope-pulley
Country R-P Trip R-P Trip/Auto or cathead
United States 45 ) 70- 80 20-100 N.=EJE,
/North America For U.S.
Japan 67 78 - - Trip/Auto
United Kingdom - - 50 60 E/E,=80
China 50 60 - - N, = 80/60
Rod length correction 1],
Length > 10 m N, - 1 N is too high
6-10 0.95 for L<10 m
4-6 0.85
0-4 0.75
Sampler correction 1],
Without liner 1]3 _ 1 Base value
With liner Denes N is too
sand clay 0.8
Loose sand 0.9 high with liner
Borehole diameter
correction 1|4
Hole diameter 60-120 mm n. . 1 Base value;
150 mm 1.05 N is too small
200 mm 1.15 oversize hole
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Test consult [24]  Pile dynamic [16]
[3] [10]
Instrumented Rod
ANV 1000 mm 600 mm litfoend1 600 mm laiseyy 830 mm
YA 54 mm. (OD) AW, NW VaReINUAIUNIY Tiiseyy AW, 44.3 mm (OD)
Stain gauge
S 2 %@ 298 (350 Q) 2 9 Taiszy 29 (350 Q) YAaz 4 ¢
NT Full bridge Full bridge Full bridge 1111"5314 Full bridge
RITITRIERTR Tajsey Tajsey laifos 111300 mm 104, 300 mm MINay
Accelerometer
1 2 %@ 2 9 (10000 g) lsirfaendn 10000 g 5000 g yu'l1 2 9@ (10000 g)
CAIREETR laisey laisey W4 strain gage 100 mm Tiiseyy 400 mm 9n1lane
Sampling rate Taisey Tlaisey 10000 Hz Tiiseyy 10000 Hz

Sampling duration "lu'i:u "lu'ﬁzu 50 msec Vlﬂjisu 5 sec
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Time (msec)
M9 3 wamsIandsnuanduaenyiianian
51 102 usaazanuiaidaldnnduasnnIiinnudn 50.0m duaen  Anwan 2c  Energy E() ER (%)
(m) (msec) type
500 FV 258 54
450 23.0 9.2
Vgl F 912 192
400 /
Fv 206 43
350 1 o o e | ————— Donut 24.5 9.6 -
p, 643 136
S 300 -
> 2501 [/ FV 229 48
2 26.0 10.3
= 200 | F 331 70
w
10 } 11.6 FV 342 72
100 ] 29.0
f i F 401 84
50 1 — — F2[—
0 / ] FV 304 64
T — - Safety 30.5 12.2
0 2 4 6 8 10 12 14 16 18 20 22 24 sz 397 84
Time (msec) Fv 420 38
32.0 12.8 =
5U0 100 ndwInduaenniUianuan 50.0 m 336 m
Fv 481 101
50.0 19.8
- . F 341 72
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