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Since earth pressure changes depend on soil depth and surrounding situations, the construction of earth retaining
temporary structures should be able to measure the change of the earth pressure and cope with the changes. When the
underground excavation and construction of earth retaining temporary structure repeatedly occur, the excavation should be
less interfered by the earth retaining structure. A PS synchronize wale measures the horizontal deflection of the structure
and generates tension on the wire rope by controlling the hydraulic cylinder so that the wale is in safe range. Since the
horizontal load is canceled by pre-stress bending moment, the number of struts the horizontal load is reduced making the
excavation interference is small. We evaluated the horizontal deflection of the PS synchronize wale with increasing tension
and verified that the deflection of the PS synchronize wale can cancel out the horizontal load in the safety range of 5 mm.
This occurs through a universal testing machine experiment simulating earth pressure. We are in the process of applying
the PS synchronize wale to a test bed and expect it to be safer and more efficient than existing methods.
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Fig. 2 PS synchronize wale
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Table 1 Horizontal deflection with increasing tension of wire rope

Strandmeter (tf) Linear gauge
Stage (mm)

1 2 3 4 5 6 Sum 1 2 3
00 00 00 00 00 00 150 00 00 0.0
1.8 21 21 27 19 25 281 1.7 16 13
47 49 48 54 40 53 441 35 34 28
69 70 57 80 61 72 559 52 51 42
92 97 80 99 83 99 700 70 70 57
11.6 122 122 125 88 122 844 88 88 72

(o N O T e S O R S

5 A WAt 2] 0%
A5 gede) 9y =y

i)
m‘o o 7
I
of}
o,
ra
i_l“
o
i)
N
ﬁ
% o
I

W
ﬁﬂ

ok 21 SAOlA 4 Q1T o|8810] 2t sfolol =

Hord N o o 2 o
¢

TN mlo
)
1%
o °
W
®°
o\
N
>
o)
B
)
™
off
et
)
1%
)
i
o
)
A
ox
2

DA T AR A 4 ek A, Golo] 23 Aol)
ZH4] hiolc). PS Azl wae 674 gojof &
27h dgE AA el AR B3 sHEe WAAY)E )
g shte] epolo} 22 wyIw Lhulx] ejolo] Aejo] 1
£814)7] WEolth. Al A5A Ao 41 54 v
o B AL opolo] 20| el AAE S Ao
ohUmw ojolo] Zite] RO NS HAste] W
At g o Wakch oolo] 20| MYRS F3 4
Ake ofolo] 2m7} A4 Al FASIR Akt A
g PS AlZiifo]= wto] Sfolo] ®a HXA] Tieix7
ol 24o] B 4 gict.

| oX rr x|
i

B
o]= PS AaRi}o| = wAy} 7o L
R o] efojo] RIS AgIH= AEA B %
YA ol g3t 4 ZHL s A aAo|ck. it o]
o] Zxzo] Aelo] Ao w}a} 2 Hof 77k Fro] A
w0l AR AMgaks A FrrAE 2 BAZE EA g
A% AL e ARl 1 el sl gl 71
2 A70] WAEISITt. 1 olfz vlql wHe] AAEE myY
B3t ofF wgol ulgjA 7] Wiolet. , AafMo] g
FolA Ty el ok ek Falo) tiek Aol 1)

Zolc},

m

O_u

4. EQF DAL UTM A"

4.1 M%g aje

oF A o ot A Fd sleol Extell o7t Ade



October 2019 /951

UT™Mm

* hydraulic
cylinder

support

A4
(T
Seeo

linear

strandmeter gauge 1

(a) Structure of the UTM experiment

(b) Actual picture of the UTM experiment

Fig. 5 The UTM experiment simulating earth pressure
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Table 2 Horizontal deflection in the UTM experiment

Stage Strandmeter Linear gauge (mm)
(th 1 2 3

Initial tension 18.1 0.0 0.0 0.0
UTM 5 tf 18.4 -1.9 -1.5 -1.3
) Hydraulic 20 tf 22.8 0.6 0.6 0.4
UTM 10 tf 25.5 -32 -2.7 -2.3
Hydraulic 40 tf 353 24 2.6 1.9
: UTM 15 tf 38.9 -2.5 2.1 -1.9
4 Hydraulic 60 tf 523 42 44 3.4
UTM 20 tf 56.0 24 2.2 -2.0
Hydraulic 80 tf 66.3 6.0 6.2 4.8
: UTM 25 tf 71.9 -2.9 2.5 -2.3
Hydraulic 100 tf 82.7 8.4 8.6 6.6
UTM 35 tf 88.7 -1.7 -1.5 -1.7
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