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Introduction Q
Existing soil mix wall -M‘

* Soil mix wall developed about 70 years ago
* They are frequently found in buildings that are being renovated or reconstructed
* Reusing Soil mix wall can significantly reduce environmental impact

* However, soil mix walls for temporary structures often do not retain information such as
length of soil mix wall and steel beams

!
[Objective]

Establish a method to measure the length of
the Soil Mix Wall for future reuse
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Introduction

Soil mix wall reinforced with steel beams
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May 28 - 30, 2024 Conference on Foundation Decarbonization and Re-use 2
Investigated soil mix wall 9
Steel beam .Tm‘
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Sonic echo impulse response test (SE/IR) Sonic echo impulse response test (SE/IR)
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About SE/IR test

2 Generate elastic wave

Logger Measure the arrival time of . . .
reflected waves * Seisimic exploration technique

* Confirm the integrity of
concrete piles and investigate
their lengths

* Investigated steel beams

Site A Site B

Acceleration

L :pile length o lengths * Top of steel beams need to be dug out
_ L= 2 * For steel, c=5120 m/sec i » Compact, easy-to-handle device
c : elastic wave velocity « Performed at Site A, B SE/IR est system « Low cost

t : time to measure reflected
wave from pile tip
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Sonic echo impulse response test (SE/IR) 9 Borehole radar @
Site A : Steel beam length 13m Site B : Steel beam length 20m -M‘ .MT‘
[RA—————— Site A (1) Site B (1) About Borehole radar Distance from borehole
{\M Avf\ PAS
—
) . Af‘SteeI bfam tip No reflected wa\:e from fahe tip ozserved (1_—|__ . Borehole were placed 05m
i T SteA ) r—[\ T from the retaining wall
2 FAW o t i i
® ransmits eIectromagnetlc
c \aY)
é A \UNO reflected wave from the tip observed waves tO the retaining Wa”
< s » u = . s ) 0 ]
e —— .
— ] T—— * Searching for underground
N\A‘ [\qv,\ = o structures by measuring
\U A No reflected wave from the tip observed o reﬂeCtEd waves
b length ] " ilefength (m] g * Performed at Site A, B
13m Steel beam can be measured 20m Steel beam cannot be measured -
Accuracy of measurement is approx. 1 m Elastic waves were attenuated by the joints
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Borehole radar

15

N

Distance from
borehole [m]

Distance from
borehole [m]

25 30

Depth GL-[m]

Length of steel beam can be measured by borehole radar
Length of soil cement is unmeasurable.
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Borehole radar q
me
ful
Borehole radar system
Magnetometer q
me
/_ Magnetic intensity

<

> * Borehole were placed 0.5m
Magneto- from the retaining wall
meter|

I/ (Same as borehole radar)
* Measure magnetic force due to
>fﬂ

H steel in the ground
* Performed at all of Site A, B, C

[w] yadag

<

The magnetic lines of force

Depth GL[m]

Magnetometer ﬁﬂ‘

Magnetic intensity

* Magnetic intensity
peaks are observed

> near the tip of the steel
beam

—

* Measurement error is
0.3m with good
accuracy

79m * If there are magnetic
site C materials buried in the
vicinity, this method
cannot be used.

VGL-13.7m

GL-20.3m

Site A
Steel beam : 14m Site B
| Steel beam : 20m

Steel beam : 18m
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Acoustic wave tomography A
a

About acoustic wave tomography

+ * Observe acoustic wave intensity and
arrival time of wave

* Inverse analysis of the
measurement results to obtain the
distribution of sound velocity and
attenuation rate of sound waves in

Acoustic wave tomography

Recgiver [} «-------F I H Transducef the area
* Sound waves are attenuated by the
soil mix wall
Acoustic wave
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Acoustic wave tomography | sewes Borehole 8
i
S el ol oS ol v L eorngines
B linel ALine2¢ B |inel ALine2¢ 1.95m| | e (Across soil mix wall)
st P - Measuring line 2
Site C —
- Stgel l?eam :18m Borehole C |
son Soil mix wall : 19m D.Smf—{- P 3.37m
" Layout of survey boreholes

Attenuation

e ™™ ¢ No difference in velocity
distribution between Line 1 and

silt

Line 2
) ' E . . .
.l lup ¢ Higher attenuation rate is observed
g il i at Line 1 than Line 2 near the
bottom of soil mix wall
= - © .M B e Acoustic wave tomography can

Velocity Distribution  Attenuation Distribution

measure the length of soil mix wall

Summary

SE/IR test

Borehole Radar

Magnetometer

Acoustic wave
tomography

Reflection of

Measure the

Measure sound

Method Reflection of elastic electromagnetic magnetic force of velocity a‘md
wave attenuation
waves the steel beam L
distribution
Steel beam with no Steel beam with Steel beam with —_—
Target - L o Soil mix wall
joint joint joint
Cost €1000 €8000 €8000 €30000
The simplest Single borehole Single borehole Double borehole
Remarks

Low cost

required

required

required
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