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Designation: D 4428/D 4428M - 07
i)’
INTERNATIONAL
Standard Test Methods for
Crosshole Seismic Testing'

This standard is issued under the fixed designation D 4428/D 4428M; the number i iatel

Norma ASTM D4428

(American Society for Testing and Materials)

indicates the

ing the d

year of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last
reapproval. A superscript epsilon (€) indicates an editorial change since the last revision or reapproval.

1. Scope*

1.1 These test methods are limited to the determination of
horizontally traveling compression (P) and shear (S) seismic
waves at test sites consisting primarily of soil materials (as
opposed to rock). A preferred test method intended for use on
critical projects where the highest quality data must be ob-
tained is included. Also included is an optional method
intended for use on projects which do not require measure-
ments of a high degree of precision.

1.2 Various applications of the data will be addressed and
acceptable interpretation procedures and equipment, such as
seismic sources, receivers, and recording systems will be
discussed. Other items addressed include borehole spacing,
drilling, casing, grouting, deviation surveys, and actual test
conduct. Data reduction and interpretation is limited to the
identification of various seismic wave types, apparent velocity
relation to true velocity, example computations, effective
borehole spacing, use of Snell’s law of refraction, assumptions,
and computer programs.

1.3 It is important to note that more than one acceptable
device can be used to generate a high-quality P wave or S
wave, or both. Further, several types of commercially available
receivers and recording systems can also be used to conduct an
acceptable crosshole survey. Consequently, these test methods
primarily concern the actual test procedure, data interpretation,
and specifications for equipment which will yield uniform test
results.

1.4 All recorded and calculated values shall conform to the
guide for significant digits and rounding established in Practice
D 6026.

1.4.1 The procedures used to specify how data are collected/
recorded and calculated in these test methods are regarded as
the industry standard. In addition, they are representative of the
significant digits that should generally be retained. The proce-
dures used do not consider material variation, purpose for
obtaining the data, special purpose studies, or any consider-
ations for the user’s objectives; and it is common practice to

! These test methods are under the jurisdiction of ASTM Committee D18 on Soil
and Rock and are the direct responsibility of Subcommittee D18.09 on Cyclic and
Dynamic Properties of Soils.

Current edition approved July 1, 2007. Published August 2007. Originally
approved in 1984. Last previous edition approved in 2000 as D 4428/D 4428M — 00.

increase or reduce significant digits of reported data to be
commensurate with these considerations. It is beyond the scope
of these test methods to consider significant digits used in
analysis methods for engineering design.

1.4.2 Measurements made to more significant digits or
better sensitivity than specified in these test methods shall not
be regarded a nonconformance with this standard.

1.5 These test methods are written using SI units. Inch-
pound units are provided for convenience. The values stated in
inch pound units may not be exact equivalents; therefore, they
shall be used independently of the SI system. Combining
values from the two systems may result in nonconformance
with these test methods.

1.5.1 The gravitational system of inch-pound units is used
when dealing with inch-pound units. In this system, the pound
(Ibf) represents a unit of force (weight), while the unit for mass
is slugs. The rationalized slug unit is not given, unless dynamic
(F = ma) calculations are involved.

1.5.2 It is common practice in the engineering/construction
profession to concurrently use pounds to represent both a unit
of mass (Ibm) and of force (Ibf). This implicitly combines two
separate systems of units; that is, the absolute system and the
gravitational system. It is scientifically undesirable to combine
the use of two separate sets of inch-pound units within a single
standard. As stated, these test methods include the gravitational
system of inch-pound units and do not use or present the slug
unit for mass. However, the use of balances or scales recording
pounds of mass (Ibm) or recording density in 1bm/ft> shall not
be regarded as nonconformance with this standard.

1.6 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:

D 653 Terminology Relating to Soil, Rock, and Contained
Fluids

D 3740 Practice for Minimum Requirements for Agencies
Engaged in the Testing and/or Inspection of Soil and Rock
as Used in Engineering Design and Construction

*A Summary of Changes section appears at the end of this standard.
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Como érealizado o ensaio CROSS-HOLE: ?
F = Fonte G1,G2 = Geofones
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Fonte de ondas e 0s geofones sao posicionados na mesma cota




A precisao e a resolucao do ensaio CROSS-HOLE é iqual para todas as
profundidades; com o0s ensaios de superficie, a precisao e a resolucao
diminuem com a profundidade
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Figure 3.98: Difference in scale and resolution among various geophysical methods for
measuring Vs.



Equipamentos do ensaio CROSS-HOLE
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CROSS-HOLE & SDMT

Maximum shear modulus of a Brazilian lateritic soil from 1n situ and
laboratory tests ]

Luciano Décourt I Sc 5
Luciano Décourt Consulting Engineers, Sdo Paulo, SP, Brazil 5_9 SEPT 20]6

José Maria de Camargo Barros, Otavio Coaracy Brasil Gandolfo :I'LZL‘HZ::"::'J’ST"RTJ;
Institute for Technological Research af the State of Sdo Paulo, Brazil

Artur R. Quaresma Filho
Engesolos Soil and Foundation Engineering, Sdo Paulo, SP, Brazil

Fernando Damasco Penna
Damasco Penna Associate Engineers, Sdo Paulo, SP, Brazil

Course:
ismic Dilatometer Test (SDMT)

Condominio Carmel (Santo André - SP) - 2013

-
m 1 INSTITUTO DE Eng. Diego Marchetti [@Eﬁf&iﬁg
PENN /\ t PESQUISAS (diego@marchetti-dmt.it) www.marchetti-omt.it

SDMT x Cross Hole Test
CH-1 & SDMT-1 CH-2 & SDMT-2 CH-3 & SDNT-3 CH-4 & SDMT-4
Vs (mis) Vs (mis) Vg (mis) Vg (mis)
Lol B O O Lol o L i T P o o Lol L
COBRAMSEG 2022
El A Bl * . - COTECHITA
2 2 2 * 2 NS - CHOX
*
3 3 3 + 3
+
4 4 4 * 4
*
-5 5 L . Ll
+
5 Kl El Kl
7 7 7 7
P | -8 - + ~ 4
el ) £l ; t, Campinas - SP
I I I I
=10 = -0 =10 (=}
o o o o 2022
w-n w-n w-n w1
o 2} o a
-12 12 -2 12
A3 13 13 13
14 14 14 14
-15 -15: 15 15
-16 -16: 16 16
-7 -7 17 17
-18 -18: 18 18
-19 -19 19, 19
20 20 20 20
=== CROSSHOLE === CROSSHOLE === CROSSHOLE === CROSSHOLE
4 SDMT 4 SDMT ¢ SDMT ¢ SDMT




SDMT & MASW 1ptEs

TECNOLOGICAS

ARGILAS MOLES DE SARAPUI Il (RIO DE JANEIRO - RJ)

Vg (m/s)
0 10 20 30 40 50 60 70 80 90 100
0 1 1 | | 1 1 | 1 1 1
29
-1 5 36
@
25
2 = 8
31
-3 -

PROFUNDIDADE (m)
(63}
|




