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Abstract

Wet process bored piles have become popular in many countries since over 50 years ago, and
have been first constructed in Bangkok subsoil over 20 years ago. In the past few decades, piles
constructed with this system in Bangkok have been designed to carry the load significantly less than
the pile capacities at this day. The positive development in application of these piles today comes from
the proper selection of modern piling equipment, advanced construction techniques and practical
specifications. Hence, bored piles constructed in recent days provide better integrity with higher load
carrying capacity as well as less impact to the environment than those constructed in the past. This
paper discusses on the clauses of impractical construction specifications used in Thailand which need

to be improved to suit the global standards of wet process bored piling works.
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3.1 msazareduInlun
3.1.1 ueruiia
Tuedadeonuuylulszmalnsrzimuainasgiunsasndeuquaviinvesansazatodiuinlus
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Reese and
FPS (1975, [Hutchingson et|FDOT (1987, A *AASHTO |*Majano & O'| *ICE & FPS
Authors 1977) al. (1975) 1988) (019';:'; ICE (1988) ACI (1989) (1992) Neil (1993) (1996)
. Bentonite . .
Slurry Type Bentonite Calclu[n or Bentonlte. or Bentonite | Bentonite or Polymer Bentonlte_ or Bentonite Bentonite
Bentonite . Attapulgite Attapulgite
Attapulgite
. <1.36 (bearing pile)
Density <110 | 1024101218 | 1.03t01.20 | 1.03101.20| <1.10 | <1.12 (firction pile) | 0510110 ] 10210107 <1.10
(gm/cc) 1.03t0 1.20 | 1.02t0 1.13 <1.15
<1.02 (Polymer)
8to 11 8to 10 9.5t010.8
pH 9.5t0 12 <11.7 8to 12 8to 11 9.5t0 12 8to12 8 1o 11 810 10 9510117
o o o <4% (bearing pile) <4% o o
Sand Content ® <v?e? ht) <:\:’v5e? h(tk))y ® jill/:me) - - <25% (friction pile) <4% :1400/; :;;’
Yy welg 9 y <1% (Polymer) (by volume) N N
Marsh Funnel
) ) 28 to 45 32 to 60 30to 70
Viscosity 30 to 90 - 28 t0 40 28 to 45 30 to 90 26 to 50 28 to 45 3210 60 <90
(sec/Qt)
Plastic Viscosity 6t08.5
(cP) <20 <20 <20 - <20 - - 610 10.0 .
Yield Point ) ) } ) ) ) } 2t06.0 }
(Pa) 2t06.5
10 min. Gel 4t040
Strength (Pa) 41040 3.61t020 1.9t0 10 - 4t040 - - - 4 t0 40
Differential Head
>1 - - - - 1.5 - - -
(m)
Fluid Loss ) ) } ) ) ) } } <40
(30 minute  test) <60
*Maximum
Contact Time - - - - - - - 4 -
(hr.)

Notes :

* Upper line for as supplied to pile and lower line for sample from pile prior to placing concrete
** Without agitation and sidewall cleaning
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A15199 2 Test and compliance values for support fluid (ICE, 1996)

Property to be measured Test Method and APIRP13 Compliance values megj:;‘:eaftrjr?] opae ot
t Secti i i
apparatus ection As Supplied to pile placing concrete
Density Mud balance 1 Less than 1.10 g/ml Less than 1.15 g/ml
Low temperature
Fluid Ipss test fluid loss 3 Less than 40 ml Less than 60 ml
(30 minute test)
Viscosit Marsh Cone 2 30 to 70 seconds Less than 90 sec.
Y (27 - 50) ( Less than 60 sec.)"
Shear strength Fann Viscometer 2 4 to 40 N/m 4 to 40 N/m”
(10 min gel strength)
Sand Content Sand screen set 4 Less than 2% Less than 2%
H @) 9.5-10.8 95-117
P @-11)" <12)"

wnneweg 1). foaalusaduiiluaaumiveesddeu 2.) 3alae Electrical pH meter usild pH paper unwls
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1.60
A 25

1.40 + m 29 (pile age at load testing, days)

1.20 +

Bentonite
¥ Suspension
I

4—

! Particle Hydrostatic
Pressure

Actual / Estimated Shaft Capacity

4—

. 50 100 150 200 250 300 350 400 450 500
Bentonite

filter cake Construction Time (hours)

4 3 1J#1 2 Effect of construction time on shaft capacity of
3 1 1 Surface Filtration (Flemming et al, 1977)
bored piles. (Thasnanipan et al, 1998)

= o
3.2 asazate Inawes
wa A a s I ' ] 2 o
321 puantia:  esnnaisazate Indwessuiluveslvdlurimaauiunig ludsemalnedads
= ° waly ¥ o Y ' 2 o ¥ o ' v ~
Tufimstmuaquauiiald Tuilagpiuduszneumsaieg Jahdedmuaninandszmeannld muaisian 3
° o 2 o 4 A 3 o '
TagdemmuaazadresuaisazareduIn lusiend15eq Sand Content  traz3smstAvdlIosaumaaonly

@ Jd 1Y < < 14
‘ViﬁﬂLﬂiLl“Vl!ﬂﬂ’]ﬂ‘Uﬂ'li!ﬂ‘Uﬁﬁa%ﬁWﬂLUuIﬂllu%

3197 3 aaniAvesasaza1onn ADSC, 1995 (Indwes g1ade 3 € luasa)

Item to be measured Range of results Test methods
at20°C
1. Density before concreting, 1 gg/cc, API 13B, section] (Mud
for slurry 30 cm. from pile toe balance)
a. No end bearing 1.36  maximum ASTM D 4380
b. With end bearing 1.12  maximum
c. Polymer slurry 1.024 maximum
2 Marsh Funnel Viscosity, sec/qt, for 26 to 50 API 13B, Section 2 (Marsh
entry slurry and pile slurry. Funnel and Cup)
3 Sand content by volume, percent, API 13B, Section 4 (Sand
before concreting for Screen Set ) ASTM D 4381
Slurry 30 cm. from pile bottom.
a. Pile with design end bearing 4% maximum
and no side friction
b. Pile with no design end 25% maximum
bearing.
c. Polymer slurry. 1% maximum
4. pH, during excavation. 8to 12 API 13B, Section 6 (Paper Test
Strips or Glass — Electrode pH
Meter)
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1.0 | 1 1 1
Bara®-Kade 90

0.8 -
24 Hours Mean

30 Minutes Mean
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- 5 azmﬂmuiw'lumgum ADA T UTIANIUN
L v ' Fd
- 4 ours Mesn i ANAINUIANAVUY (after Majano et al, 1993)
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Dosage of Bentonite, ppg
1.0 L L | |
Super Mud™ |
0.8 4 Hours Mean &
- 3 ' U,
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0.2+ 5
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1/800 1/400 35200 11200

Dosage of Emulsified PHPA Polymer (by Volume)
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A13197 4 Casting tolerance above cut-off levels for specified conditions (after ICE, 1996)

Cut-off level below | Casting tolerance Condition
commencing surface, | above cut-off level, ‘
H . m* | m [ ‘
|
0.15 to any depth | 0.3 + HA0 | Piles cast in dry bore within ‘
| permanent casing or cut-off
level in stable ground below |
| | base of casing
| 0451000 03+ H/2+ /8 Plies cast in dry bore using
I ‘ | temporary casing other than
| above
0.15-10.00 10+ HA2+C/8 Pile cast under water or support
| where C = length of fluid**

|
| temporary casing below ‘
| the commencing surface |

] e, PR s

* Beyond H =10 m, the casting tolerance applying to H = 10 m shall apply.

** In cases where a pile Is cast so that the cut-off level Is within a permanent lining tube, the appropriate tolerance Is given by
deleting the casing term C/8.
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A1519% 2 Range of cement content and w/c in general use for concrete mixed ( after Batholomew 1979 )

Conditions
Pile Type Normal Moderately Highly and very
aggressive highly aggressive
Bored Piles Cement content ( kg/m3 ) 300 —450 350 - 450 380 —500
Dry Process Water/cement Ratio 0.5-0.55 0.475-0.5 0.45-0.5
Bored Piles Cement content ( kg/m3) 350-450 350 450 400 — 500
Wet process Water/cement Ratio 0.5-0.6 0.475-0.5 0.43-0.45
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