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Determination of relationship between dynamic probe light and standard penetration test

by statistical analysis of field load tests for applying to shallow foundation designs
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Abstract

Properties and variation of subsoils are usually required for a
geotechnical design. This information can be obtained from
various tests including the standard penetration test (SPT) which
may be the most common technique in Thailand. Due to its
weight, the SPT is only suitable for car accessible areas and also
requires a certain cost for the mobilization of equipment. For
shallow or low number investigations, the tests that can be
operated and mobilized by 1~2 people such as dynamic probe
light tests (DPL, EN 1SO 22476) may be more appropriate. In this

study, the influence of friction between test rod and surrounding

ground to the DPL test results is investigated using a DPL
apparatus with energy measurement sensors. The comparisons
are also made between SPT and DPL results for developing an
empirical relationship between standard penetration test and
dynamic probe test under working environment in Thailand.
Keywords: boring shallow soil, Dynamic probe light,

Energy measurement
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Crown Sheave(s)
or Pulley(s)

Typically 1-in. (25-mm)
, Diameter Manila Rope
/

Rotating
Cathead

Donut Hammer

181030,
{457 10 762 mm}

Slip or Guide
Pipe

Anvil
Drill Rod ———»]

Ground Surface

Bore Hole

N
(25 10 S0mm)

18 in. (457mm)

(a) nswuanuasyu  (b) gunsaivadeu SPT
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1 Extension rod LN . 5 6 -
2 Injection hole. e.g.of 5 mm N
diameter (optional) &) '
3 Trvead mounting b 3
4 conetp |
5 Cone N
6 Mantie a0° s0°
7 Point mounting X 30
L Mantie lngh o0 w0 |
L T 22
4

Base diameter
% Rod diameter a) Cone Type 1 shown as retained b) Cone Type 2 shown as disposable

(fixed) (lost)

gﬂﬁ 2 mmgmm‘“ﬁaaﬁamaau Dynamic probe light (DPL) [4]
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Dynamic Probing | Sym- [ Unit DPL
Apparatus bol (light)

Driving device
hammer mass, new m kg 10£01
height of fall h mm 500 + 10
Anvil
diameter d mm 50<d<Dy,*
mass (max.) m kg 6
(guide rod included)
90° Cone
nominal base area A | em? 10
base diameter, new D mm 36,7£03
base diameter, mm 3
worn (min.)
mantle length (mm) L mm 3571
length of cone tip mm 17,9101
tip max. permissible mm 3
wear
Drive rods ©
mass {max) m | kgm 3
diameter OD (max) a mm 2
Specific work per biow ngﬂAA kim® 439

5UN 3 Auaudfnuanasguvensesilanaaey DPL [4)
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Ffufahazanunsoadnsmauduiusseninsnimaaeuitaas
wuuld Tnenszuiunisadiansmaiuduiusagmlaannisnaaey
DPL wae SPT lutBinasnnuieldnsisaeumnugniesuastoyanion
ﬁzaﬂiamqmﬁyuﬁﬁuauumﬁmLLazﬁumuﬁiiumaL‘duLﬁmeﬁ%‘miLLﬂa
NaRNTIBLYRINHE.[3] Bsldnsgrilifunisage Uiy KPT #s
LLam‘Lugﬂﬁ 5 faiililoausandasmaginnsvaaou DPL TUidura
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NANNFNTUSITUTEINY (Empirical formula) TILASEAn Al
lngwan1sfnyszyiideesiuiuAduIunITnanaNIAIole

nAdeu KPT wag SPT AseupauAumileuasfiunse [71,[10]

KUNZELSTAB PENETRATION TEST N BLOWS20 CW

-

-

N = 0539 + 0.954) |

KUNIFLSTAR PENETRATION TEST STANDARD FENETRATION TEST

SAND G, + 0OMOF -3 )Kec SANO Q,* 0.119(N-243)

Q, ALLOWABLE BEARNG FOR SAND,KSC

i
|
|
|
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'
q

CIAY G+ €16007 + 0950 Kse CAY 0.+ DWRISN Hae

CIAY G+ €00 +0950 Kac QAY G, o fnac

s i 2w 3 £ %o
STANDARD PENETRATION TEST N SLOWSHT.

BEARING CAPACITY FOR 20M. WIDTH PAD FOOTING ON SAND AND CLAY
5UN 5 anwduiusseniesdiuntsnenuagidesaudmiune fu

fuwmilen [3]
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Tugansafnifosinmusanfulusunsmfvioyad
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winazgnuszanananielusunsy MATLAB iewUaudu
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Teyanwsialudl 1. usenaluiuany F) Tnensudauaann
strain gauge 91uaU 4 f 2. Ausvesmsduluiiuiany
vit) Taen1suUadnaaintautgesinnatuLss

(Accelerometer) 41u3u 2 7 Aauansluguil 8
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Measurement Data Logger et
== E - - =
Voo | A4 s |
—7! I /1 1
—T T I !
/ @2 10,0009 l i
I 1
I_ _J | Data acquisition | / Grapfa
| NiusB9162 | |/ - Force-Velocity
B R 41/ - Energy
strain gauge /
@1 120 Q Ful Bridge
- [ |
rz | Computer | /
i | (avview) [
ROD04m

3UM 6 sULuuMsiandsnuaIasionageu DPL

Accelerometer

FUN 7 Munegeuiandsny

2.4 9ISAIUIUNGNTY

nsasaadandaaiudt SPT uay DPL Tnenisindasuimedinaany
wskazAULEdTiA ez ve nadesilenaaay DPLSPT udain
gunsaifduUasd g fandanunisnoniifind uasesening
mimﬂﬂswwméjmﬁmﬁn TngndaunisnanliaInnisAuIein
aunasd (1) ?z'iaé'waamummgw ASTM D4633 Tag3Uuuunns

asaviandanueenuntuguuuunsmiduandlugun 8

E = [ F(t)v(t)dt 1)

100 —
— — Veloci 350
w© velociy||

(R
s

Force (kN)
Velocity (mA)
Energy (1)

o H 4 6 5 1 12 w16 o 2 4 6 s 10 12 14 18

Time (msec) Time (msec)

(a) Force- and velocity-time data (b) Energy-time data

UM 8 nsasintausuaranuwesiuazifiotlumuamdnunis

AonTiAnTuas [11]
Taglun1sasratanaanui SPT Tdn1sAuaunsuSulAnasua
60 LWasidus (Ngo) 3naunsa (2)
Em
Ngo =n*— % (2)
Eso

Ngo = A1 N findau 60 wWasidus
Em = wasuainnsinluauiy

Ego = Was1u# 60 wasifus

2.5 anuinnaay

MNIINAFBUADNNEIUULUIRATADNNAFBUNIATFIY NN TR
NTUNNUMIUATAINUA 10 3ANAa0U TuYIIANED 0-5 1uns tag

LERIRNAAlAYNSNageUfaLandlunIsIan 1

= a
A3 1 iwamaammwﬂaaﬂlun@qm‘wmmum 10 M

Fanin NTINNUNUAT

AU anuil in (azfge/avsfign)
1 Weowewsd BP-1 13.899458,100.544400
2 Wewewsll BP-2 13.903697,100.543609
3 Wewmessnil BP-3 13.910078,100.544388
4 Wewewsll BP-4 13.916088,100545094
5 Wewewsll BP-5 13.918177,100.545621
6 U1 BP-2 13.661250,100.637694
7 ag1u BP-1 13.734027,100.524447
8 ag1u BP-2 13.734056,100.524653
9 douYY BP-1 13.721214,100.700836
10 89ULY BP-2 13.719462,100.700694
11 89ULY BP-3 13.716758,100.700915
12 douYY BP-4 13.713370,100.700613

3. NanN1IAgadu

3.1 ANIINATOUN1INDNNATDUNIATFIY

NSABNNARDUNIATIIU NAFBUNIMUA 10 NGUIANE AT Ny,
seey 0-5 Wes MNlAsINIsatzd1sAulunJunnamIuATNsaY 3
Tasenns loun 1. Iassnisdlesmessnd 2. Tassnsunaun 3. Tasanns

IUNASTZAY TTUT19-80UYY

BOREHOLE # BH-1
Project Mo
Project

Page 1 of 2
owte Started

Ground Eiev.(m)
o fow(m) 2.30{at
Total Depth (m) 65.00)

SOIL DESCRIPTION

Uk wesght
N

Isymbol Type
bols

Ground Sufecs 5
material. silty SAND) g 8
v

Very soft to soft CLAY, grey, high
plasticty. (cH}

Very stiffto hard CLAY, brown and grey,
igh to low plasticity. (CH, Ct)

a
oy O oo~

o

[Dense to very dense sity SAND, brown,
very fine to medium grained. (SM)

d sty CLAY, brown, low plasticiy. k
() o 8

HHHHEHHEHHEHHEHEHHEHHEHHEHHEHAEEEIEEIRE RS

T Vinll Tube o=

nErne
£

uger Lt = Ugud Ume s

JUN 9 eeuHan1sATIRAUNIeNAeIERU Tiuthe-seuyy viau

197 BH 1
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DPL wioununldiuSeuiiou nanageu SPT vianun 10 yanadey Tu

JEAUANLEN 0-5 1R dauandlugui 10

93U MInsyatefvemdsnuiiesduaeniatmdugluuuns

WINIFIU BEN 10.90%

3.3.2unenuvuiens

ns¥318aUnaA taeliA1ade ol 36.35% war Jdruidvauu

N1SNARDUANABNNINTIIU A8 Aunniavi Nvua 34 Jaya

Blow count(n)

0 10 20 30

Depth(m)

—DPL

5UN 10 MIsvadgeumenyndauuuiu 7 1Asan15u1ew BH 2

33 WAMINAGOUNANIUADNNATOULIATT NN INYTAGUAEN

v v
o o

nsnadeuiandIURenageuNInsEINluILITEATIInNG

VedoUanUA 2 iaunannadey tnglunisnennaaeuiinsgiu 14

Wethuan snageunukandtunsmuiaiegdeyanisnszanediuag

ARAsTeImdsnUlsEanSNaldnaandugun 12

Histogram of Data

SPT Energy

Mean = 55.26 %
SD =585%

ma =ve) o ) e ) e P

“Data Ve,

UM 12 AmasnulsEavSHavesunanioni

gz

313U MInsEAeivemdumeduaeneailugiuuuns

U

ns¥a18dUnd laeiiA1ade agh 55.26% war Jdruidsauy

UINIZIU BEN 5.85%

34

HANTTNATOUNGNTY DPL WUNH IUaNYale TUAY

NHATIBNULEETIRFUTNANAds UMIANaNTAYBIAUA Y

33015 Unified Soil Classification nanagaulugg 1-5 wns laau 2

Auneniavun 2 ¥ia laun ladn waz lend Fedeyannasuin

o dovw a0 & v o o
nFeunialaarnnisnageu il 1.(5}3JG1E]ﬂ‘V|ﬂﬁE]UIﬂ‘LW| laan

nagauduiu 34 deya uaznaaeuludae 1-5 WS 24unen

nagouid larAmaaeudiuiu 28 Joya uasnaaaulutig 1-5 wWns

Tngazhaninsmurisndsnulssavsuanmusiadunenaaseluil

wila laun Aumllerseu HTmaudeya 90 Jeya eglutianiudn 2-

5 w0y Aunseay Tnudeya 22 deya aglutismiudn 1-2 wes

ﬁﬂm%"u1/1maawﬂwé’amuﬁmamﬂugﬂﬁ 13

Histogram of Data

I Ao

3.3.1 gupenuuulady

N1INARDUANABNNINTIU A funenlaln avua 34 Jaya

I vuAunson

Wiedman1snadeusuanslunsnuiaiegdeyanisnszaedinay

Andsvemdsnulssaniualinauandugui 11

Histograen of Data

SPT Energy

Mean = 36.35 %
SD =109%

Count
T

[ | l I [ ]

Energy (%)

T T T
I ‘ ‘ \I
v o Toan w0l o100

JUN 13 AmdsnulszanEnaveuATemendIuUUIR MY TnAy

gnuAMEIuRTuiuvieseu dendauegin 67.07%

L a 1l & a A o 1l
LAZUIUULILUUNINIFIUDYN 7.76% YUAUNIIEDU UATNANIUBYN

Osta Vatun

JUN 11 Amdsnudseavsuavesdunanioiy

31.96% uazildruideuuunnnsgiuegi 6.96%
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INNFIUNIINAFOU SPT vesunen 1ain uas LR anns
NAdUANSIUUSEANSHE 1R 36.35% WAy 55.26% MUBIAU ABd
USuufndsonuluil 60% 91naunsd 2 agldmunamesdmiuusund
wiau ediendedl 0.607 dwFudunoniaiiv uar 0921 dwmiudu
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wiladuazuFuuidl 100 WeddudiiielalviAnnsgaydendsay Jad
Andall 0.670 dnsutuumilensou 0319 dnsufuiunsean e
Usuufiatafiuainianun 10 gadeya arldnsmaruduiusuans

“Lugﬂﬁ 14 wag 15

SPT N,

y = 0.542x - 9.341

R% =0.5745

DPL Ny,

FUN 14 A ELTLSSENININTNENYIAAOUNINTEIU LAZNITABNTNEILUY

wn lutuRuniierseu

* y = 0.4167x + 34.781

SPT N,
o

20 Rz =0.3131

DPL Ny,
JUN 15 ANUANTUSIENINNIANVIAGBULASEIU UWaEN1IRBNTEILUY

w1 Tuduiunsieau

21NN1TUITBYAAT Ny 48T Ngo H1IATIZYANAANBELTIEY
(Linear Regression Analysis) tiB1M1AMNEUNUSTENIN Nyy 48T Neo
Tamnuduwusasil

dvfunalinnzviduwdeigou Sui 36 watoya

Neo = 0.542Ny,, — 9.341 3)

dmiunaiinzvinunend 319U 8 wadeya

Ngo = 0.417Ngy, + 34.781 @
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nszanwesnanidunuildudeutrannn esndeyad
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