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CPTTe (a) CPT

= s Cable to comput
penatrometer with - st g
60° apax: 1. Saturation of cone tip cavities
d=36 mm and placement of pre-saturated
(Area = 10 em?) porous filter element.

or 2. Obtain baseline readings for
d= 44 mm {ip, sleave, porewater transducer,
{Area = 15 cm?) and inclinometer channels.

(b} Electric CPT

= maasurad tip stress of cona resistance
i
g1 = cormected tip =G+ (1 - andus

(&) CPT {c) Piezocone (c) CPT field set up.

Figure 3.17 (a) CPT, (b) electric CPT, (c) piezocone, (d) CPT field set up. (Courtesy of
Professor Paul Mayne, Georgia Tech.)

U& -
Filter to
facilitate
porewater
pressure
measurement

(b} Piezocone (uCPT)




1 IONE SOIL BEHAVIOR TYPE
1 1 Sensstnve fing-gramed
2 Organic materal
3 Clay
4 Silty clay to clay
5 Clayey silt to silty clay
B Sandy silt 1o clayey st
7 Sulty sand sandy st
] Sand 1o silty sand
9 Sand
10 Gravelly sand to sand
11 Very stiff fine-grasned (*)
12 Sand 1o clayey sand (*)
(") pverconsodidated of coments

Cone bearing. q. (MPa)

]
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0 |1 2 3 4 & & 7 @&
Fracton rate (%)
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Figure 14.417 Jet grouting
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Low plasticity clays (soft)
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Highly erodible Difficult to erode

Figure 6.17 Soil erodibility scale.
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Single Rod System:
A. Grout slurry

Pressure .............. 0.4-0.7 MN/m2
Volume.............. 100-300 I/min
Specific gravity . . . .. ... 1.25-1.6
Number of nozzles . . . .. 1-6
B. Lift
Step height . .......... 5-600 mm
Steptime............. 4-30 sec
C.Rotation............... 7-20 rpm
D. Stabilized soil column diameter
Softclay .. ........... 0.4-0.9m
Silt.................. 0.6-1.1m
Sand................ 0.8-1.2m

Double Rod System:
A. Grout slurry

Pressure ... ........... 0.3-0.7 MN/m2
Volume.............. 100 —600 I/min
Specific gravity . . . .. ... 1.25-1.8
Number of nozzles . . . .. 1-2
B. Air
Pressure.............. 700-1500 kKN/m2

Volume . ............. 8-30 m3/min



Step height . . ......... 25-400 mm
Steptime............. 4-30 sec
D.Rotation............... 7-15 rpm
E. Stabilized soil column diameter
Softclay .. ........... 0.9-1.8m
Silt.................. 0.9-1.8 m
Sand................ 1.2-21m

Triple Rod System:
A. Grout slurry

Pressure .............. 700 kN m2—1 MN/m2
Volume .............. 120-200 I/min
Specific gravity . . . ... .. 1.5-2.0
Number of nozzles . . . .. 1-3
B. Air
Pressure .............. 700-1500 kN/m2
Volume . ............. 4—-15 m3/min
C. Water
Pressure .............. 0.3—-0.4 MN/m2
Volume . ............. 80—-200 I/min
D. Lift
Step height . . ......... 20-50 mm
Steptime............. 4-20 sec
E.Rotation............... 7-15 rpm
F. Stabilized soil column diameter
Softclay .. ........... 0.9-12m
Silt. ... 0.9-14 m



| Drilling 1 Jetting 1 Grouting 4 Extension
Drill rods equipped with jet The disolution of the grain For all Soilcrete®.variations Sollerete®-elements of each form
nozzle holder and drill bit are texture with a powerful fluid je cement suspension is injected may be constructed fresh on
used to drill the jet grouting hole - starts at the lower end of the under pressure simultaneoushy fresh as well as fresh against firm
down to the required depth. Soilcrete®-clement. The excess with the erosion of the scil. The and combined and connected in
MNormally the jet groue mixure s water soil cement mixture is turbulences caused by the jetting a variety of ways. The working
used as drill fiushing to stabiiize removed to the surface through technique results in the uniform sequence follows the technical
the borehole during the driflng ~ the annulr space between dril mixing of the grout with the requirements and the conditions
‘operation. In masonry and rod and bore-hole wall The pre- soil within the treatment zone. of the structure to be treated.
coricrete, special drilling bits are selected production parameters Unil the grout in the Soilcrete®-
used. are constantly monitored. elements starts setting hydro-
static pressure in the borehole
is kept by backfiling grout into
the hobe from time to time.
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Grout in voids

Grout in fissurey

(9 Permcticn grvting i rcs (b) Permeation grouting in soils
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" SIEVE ANALYSIS HYDROMETER ANALYSIS

size of opening in inches [ number of mesh/in. US std grain size in millimeters
11/2 4 38 4 10 16 3040 100200
o 100
» \ E
& 2 Zone 3 o
E Zone 1 %
s pervious soils 70 m
o™ plasticity index (P1) =0 2
o 40 B0 =
w =
g -
o B0 40 2
= &
5 70 30 =
2 X
g - w
80 10
1]
10 =% 10 1 0.1 001 0.001
GRAIN SIZE IN MILLIMETERS
coarse | fine |[coarse | med. | fine silt or clay
cobbles
gravel sand fines
Grouping of Soils for Dynamic Compaction
Lukas (1986)
Zone 1: Best
Zone 3: Worst (consider alternate m ethods)
Zone 2: Must apply multiple phases to allow for pore pressure dissipation
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| Review of Applications |

_pl In-situ Reinforcement |

Slope
Stabilization Ground Settlement Structural
and Strengthening Reduction Stability
Earth Retention
—ﬂ Structural Support
Earth Foundations Underpinning Seismic
Retaining for of Retrofitting
Structure New Existing
Foundations Structures Foundations
Scour Repair/ Arresting/ Upgrading
Protection Replacement Prevention of
of Existing of Foundation
Foundations Movement Capacity

Figure 3-1. Classification of Micropile Applications.
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