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Effect of Cycles of Freezing and Thawing on the Behavior of
Retaining Walls using Reduced—Scale Model Tests
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ABSTRACT

This paper presents the results of a reduced—scale physical model investigation into the behavior of retaining walls subject
to cycles of freezing and thawing due to seasonal temperature change. Reduced—scale model walls equipped with a temperature
control chamber that can simulate freezing and thawing conditions were first constructed and a series of tests were conducted
with due consideration of different initial water contents of backfill soil and soil types. The results indicate that cycles of
freezing and thawing process increase wall deformation as well as earth pressure acting on the wall. Also revealed was that
the effect of the freezing and thawing cycles becomes more pronounced for cases with a larger initial water content and
for soils with a larger fine content. Practical implications of the findings from this study are discussed in great detail.
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900 mm

(a) conventional retaining wall

(b) braced excavation

(c) model strut

Fig. 1. Reduced—scale model test setup

(a) freezer
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(b) assemblage of test setup

Fig. 2. Freezing system assemblage

sfol We|9] AL =S sk

N ER AR B2 Bl LEH0
of 5 we] WEu R s e ol Fig 1)
ollx12} o] Fufo] WA of2Y & ol-gto] FAal
GOom ATYAS 1IKNmMO| FEALHE Fgofo] o
YuE wASHICHFig. 1),

2.1.2 SZHAAH

B ATOAE Fig 29} Zo At YL -15Ce) of
& WS 100mm Aefo]2ES 05 }oa A3
AT S G o] YEALBS TEdto] F2-59)

12 AR 4 UES shick ofu] A2
FEALUE Bl ALY R A B 5

oLt Saluet ALH HAen

8t SZ2-8dl W=AE0| 3Y 229 H30| 0lXl= ¢ 51



rios

3] Fdol e Aer HEEHH:

213 FHMSF

22 SR AT SHS HolFa gk
S, ANLGHO] BS FEZ EEAE U FololA] %
ABte] A (0% FAeE At om 7h S
2 DGS€} DGS-FC20S 10% thS E3) 78%9]

3 o] oju} 57

gl QI3 S BISP] I TSN L HjE

= o

1 SZ-8 BEel @A}

93 WALl Sish WA Seterel 71y
A Azol e 42 $9) A2 §2 2w2A 10T
£ Hgargon o)l olojAlt gl 25C | v
RA e SRS Agstel BAKI6AY Foto] §9)

[¢]
Ak olefet 2-gel e 39

% QI webA] olefEt ARIE-S FFA ZuolA A
|

-
Fhoeulo] wek APRE QAT ool B8 BANA A
o
S

ot
&
jur}
N
o
HL
e
R D

¥ 4Ho] Skt A2 HYE oAstel BAjel B
Aol A% AR AT 93D 5 Y 94S Has)
Shick @ Al o) A9 FATY Aue] £7
B 52 MY 20% Y FIFAE)S WA
710} S SAstel ANERe 12 5459 9L
BBk AR HERRE o B A9
ANEEAY] olelg o 8] HHGSu Rt tha e
9%E 27] G tof AL STt
Pz

Fig. 32 ouldeds S8 dofil 5
o] t7|S(EA ) H EAY 25218} Fol5 HojFal
e} Hol= el o] ti7|Fol M 54T 2 Add
S0] ool Hstele AEe & HolFal gloy
EA Yol 52A] 0Co|atz fA]5)

rr

+ Aor HEFHSIY wehA A F ol 5
NS E Shoich & AT Auet B4 W g & AL A oleid Ao wekEit wiE AR
&, 22T 5289 ALA 52 ulAE AT g A 2 A0 2AT AHE X% Ao BuEth ol
? BAA oL nejste] AAslon Eak ghet & S ARAIA Aok B A7) Aol glo] Ao
=g} S AFo] ol RolFtks Alofe] rkn & & G UIHS AT BREt A HIF S0
Table 1. Geotechnical properties of Ju Moon Jin Sand
Type Grain size characteristics USCS Dry unit weight Specific gravity Cohesion Internal friction angle
Ju Moon Jin Sand £10=0.36 mm, sP 16,8 KN/’ 26 - 32
u Moon Jin San € =161, G =110 ) m .
Table 2. Geotechnical properties of decomposed granite soil
Type Grain size characteristics USCSs Max. er uni Optimum water Cohesion Internal friction angle
weight content
Decomposed € =52 =102 sP 18,96 KN/ 11.3% 10 kPa 35.3°
granite soil
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Table 3. S

pecifications for instruments

Gauge LVDT Earth Pressure sensor Thermocouple
Product CDP-50 PDA-1MPa BPR-A-200kPa
(Tokyo Sokki) (Tokyo Sokki) (Tokyo Sokki)
) 1 (retaining wall) 1 (retaining wall)
Quantity 3 (braced excavation) 2 (braced excavation) 4
Capacity 50 mm 1 MPa -30~-100TC
@ wall crest (retaining wall)
Location @ 125, 250, 375 mm above wall base (braced | @ 100 & 400 mm above wall base | @ 100, 250, 400, 500 mm above wall base
excavation)
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