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Dolly type

Dia. Leqg {dB(AY)
{or widih) and L (A) al 10m
Pile 1ype (m) Methed Size condition {dB{A)) Soil (I cyele)
Sheet steel 048 Dicsel JIOMNm None 133 Cluy 104
hammer  cnergy
H-section stecl 0.36 square  Diescl 620 MN m None 123 Fill/clay/ 926
hammer  encrpy sandsione
Precast shell 0.535 dia, Drop & lonne, Woad 124 Fill 83
hammer 0.5m drop {zood)
Precast concreie .25 square Brop 4 10nng, Wood Hé Chalk/clay 37
hammer 0.5m drop {averagy)
Cast-in-plice Q. dia. Drop 4 tonne, Wood 119 Fill/clay/ 59
driven casing hammer 1.0m drop good) sand-marl
Impact bored =~ 0.5 dia. Tripod 18 kW Nene 104 Rough 1l 76
cast-in-place winch clay/limestone
Bored Q.75 dia. Crane- Crane engine None 117 Clay/silt 79
cast-in-placc mounted 99k
auger Dunkey engine
125 kW

#1319 3.2 Ariageaniaxliann DIN 4150

Class

*Max. veloaily

Description {rmmy/s)
1 Ruins and buildings of great historic vajue 2
2 Buildings with existing defects (visible cracks in brickwork cic) 5
3 Undamaged buildings in technically good condition except for
minor cracks 10
4 Strong buildings, industrial buildings of R.C. concrele or stec) {0-40
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1981 1982
MNumber of piles tested 5000 4330
Number of piles o show faults 73 838
Fault )
Soil contamination 0-2m 24%, 58
2-7m 9o/ . 93
Poor-quality concreie &% 3%
Voids adjacznt lo pile shalt 3% 2%
Damage subsequent te construction 58% 80%
Total pereentage of piles with defecis 1.5% 1.9%
Percent failure duc to construction
defects 0.6% 0.4%
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FTNN 3.4 N1TII wunilafauidaiWmnie ﬂﬁ]ﬂﬂﬂuﬂﬁ‘ﬁ]ﬂqu:f’] n{Tomlinson)

Types of cement and limiting mix proportionst

Concentralion of sulphates expresscd as S0, for dense Tully-compacted concercte and other

protective measures for

In soil

Class Total SO,
7

SO, in 2:1 In ground water precast concrete piles and  pile shells, precast
aqueous exfract parts/100 000 concrete caps and ground beams

(&)

1 Less than 0.2

- Less than 30 orc: Min = 300kg/m? (5001b/yd?)
Max wfc ratio = 0.55

2 0.2-0.5

— 30-120 a, Above highest water [evel.
orc: Min = 310kg/m? (5251bfyd).
Max wfc ratio = 0.50.

b. In contact with fluctuating water level.
orc: Min = 350kg;m? (600lb/yd*),
Or srec: Min = 310kg/m? (5251b/yd*).
Max wfcratig = 0.50.

3 0.5-1.0

1.9-3.1 120-250 - a, Above highest water level,

. orc: Min = 380kg/m? (6501b/yd?).
QOr serc: Min = 340kgym* (57516/yd?).
Max w/e matio = 0.50.

b, In contact with fluctuating water level.
srpc: Min = 350kg/m? (6001bfyd?).
Max wfcratio = 0.50.

4 1.0-2.0

3.1-5.6 250-500 a.Above highest water level,
sare: Min = 380%ke/m? (6501bfyd?).
Max wfcratio = 0.45.

b5 In contact with fluctyating water level in lower
range of SO, and favourable cations use sRpc:
Min = 39%0kg/m? (650ib/yd?). Max w/c ratio =
0.45.
For higher range of SO, and unfavourable cations
use 88C3
Min = 370kg/m? (62516/yd?) or provide permanent
sheathing in metal or plastics.

5 Over 20

Qver 5.6 Over 500 a, Above highest water level.
serc: Min = 390kg/m? }6501b/yd?).
Max wfcratio = 0.40.

b, In contact’ with fluctuating water level provide
permancnt sheating in metal or plastics over srpc
concrete.

Min = 390kg/m® {630tbfyd™).
Max wfc ratio = 0,40,

OPC: Ordinnry Portland cement,
SRPC: Sulphate-resisting Portland cement.

58C: Supcrsulphaléc'- ccment,
Min: Minimum recommended cement content.

I. The minimum cement contents recommended above are suitable for:
a Procast concrele with low workability [12-25mm (3-1in) slump].

& Cast-in-situ concrete in pile shells, pile caps and ground beams with medivm workability {50-75mm (2--3in) slump]
¢ Cast-in-silu pl!cs with high workability {J00mm (4in) slump].

[ R

that the canciute can be compacted te a

: lower workability than ¢ is required by the speciulad gy comtractor, the cerment content may be reduced provided

dense impermicable mass. 0 ho cane must the maximuem w aterfcement ratio be cxcoeded.
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Types of cement limiting mix proportions'!? for dense fully-compacted concrete
and other protective measures for

Concrele placed in thin stecl shells in
dry conditions'?). Reinflorced concrete in
pile caps and ground beamsi?)

Concrete in driven-and-cast-in-situ and
bored-and-cast-in-situ pilesi®?

a Above highest water Jevel.
orc: Min = 300kg/m® (5001b/yd¥)
Max w/c ratio = 0.55.

5 In contact with fluctuating water level.
orc: Min = 310kg/m? (525lbfyd?).
Max wfe ratio = 0.55.

a Above highest water level.
opc: Min = 330kg/m? (5501b/yd?).
Max wfc ratio = 0.55.

& In contact with fluctuating waler level.
orc: Min = 370kg/m? (6251b/yd*).
Max wjc ratio = 0.55. .

a Above highest water level.
orc: Min = 330kg/m? (550lb/yd?).
Max w/c ratio = 0,50.

b In contact with fluctuating water level.
oprc: Min = 350kg/m? (6001bfyd?).
Or srpc: Min = 310kg/m3 (5251b/yd?).
Max w/c atio = 0.50.

@ Above highest water Jevel.
orc: Min = 370kg/m? (6251bsyd?).
Max w/e ratio =0.50,

& In contact with fluctuating water level.
orc: Min = 380kg/m® (6501b/yd?).
Or srrc Min = 340kg/m? (575lbryd).
Max w/c ratio = 0.50. "

a Above highest water level.
orc: Min = 400kg,m? (675lbyd?).
Or srec: Min = 350kg/m? (6001bfyd?). |
Max wjc ratio = 0.50.

b In contact with fluctuating water level.
srpC: Min = 3%0kgym? (6501bfyd?).
Max w/fc ratio = 0.50.

a Above highest walter level.
orc: Min = 400kg;m? (6751b/yd?).
Or srp¢: Min = 350kg/m? (6001bfyd*),
Max wilc ratio = 0.50,

b In contact with fluctuating water level,
sepc: Min = 3%0kg/m?® (6501bfyd™).
Max wfc ratio = 0,504,

a Above highest water level.
opc: Min = 400kgn® (6751byyd?).
Or srpe: Min = 350kg/m? (6001b/yd?).

b Max wfc ratio = 0.45,
In contact with fluciualing water tablc as
for precast concrete but external
sheathing to consist of polycrhylené, hot
bitumen spray, biluminous paint, trowel-
applied mastic asphalt or adhcsive
plastics sheet,

a Above highest water level and soil free from
scepage waler. sRpC: Min = 400kg/m?
(6751bjyd®). Max wjc ratio = 0.45.

b In contact with fluctuating water level in
lower range of SO, and lavourable -
cations use srpc: Min. = 3%0kg/m?
(6501bfyd™). Max wje ratio' = 0.45.

For higher range of 80, and unfavourable
cations place concrete in durable metal or
plastics sleeve lelt in place.

a Above highest water level,
orc: Min = 400kg/m? (6751bfyd?).
Or srrc: Min = 350kg/m?® (6001b/yd?).
Max w/c ratio = 0.40, )
b In contact with fluctuating waler level
srec: Min = 3%0kg/m? (6501b/yd?).
Max wfc ratio = 0.40 with permanent
cxlernal sheathing as above.

a Abovz highest water level and soil free
from seepage water.
SRPC: Min = 390kg/m® (6501bfyd?).
Max w/c ratio = 0.40.

b Cast-in-situ piles are unsuitable for
installation below the waler table,

- The precautions assume that the sheils may be rupturcd or jost by corrosinn.
J..The preeantions assume lairly massive scctions where Lhe conereie can be vibraled.
- The precautions assume that the driving tube or borchele casing is exiracted during or after placing Lhe conerete.

5. A higher cement conteant may be required il the concrete s plaved upder water by tremie pipe.
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Degree of apgressiveness
Line Examination Slight Severe VYery severe
1 pH value 6.5-5.5 5.5-4.5 below 4.5
2 Lime-dissolving carbonic acid (COy) in mg/l
determined by marbie test according to Heyer 15-30 30-60 over 60
3 Ammonium (NH,) in mg/d 15-30 30-60 _over 60
4 Magnesium (MEg) in mg/l 100300 300-1 500 | over 1 500
5 Sulphate (SOg in mgi 200-600 600-3 000 | over 3000
Notes

The maximum aggressivencss is app!icablc,‘:lp"lhc evaluation of water even if it is only achieved by one of the
values in Lines 1 to 5. If two or more valued bic in the upper quartcr of a range (in the fower quarter for the pil)

the aggn:swcncss is increased by one stage. This inerease docs-nol apply Lo sea water.

Greater aggression occurs at higher tcmpcrnlurcs or 1If concrete is sub)ocl io abrasion by swilt-lowing or
agltatncl water. The aggressivencss declines in Jow temperatures or lf water is pn:sent only i in smau volu.mu and
iz quiescent, e.g. in soils having low permeability (X <" 5-10m/s).”

A1919% 3.6 nrtlaaunisdnnianaaunin(DINT045)

Degree of aggressiveness )

to DIN 4030 Precautions recommended in DIN 1045
Slight Permeability to DIN 1048 epax < S-Omm

Water-cernent ratio < 0 .60
Severe Permeability to o 1048 e, . << 30mm
. Water—cernent ratio < 0.50
LVcry severe Usz protective coating on ‘concrete

From 400 mg/l of SO, . )
in water Usa sulphate-resisting cement to Dy 1164

From 3000 mgfkg of
S0, in soll
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