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ABSTRACT

Structures that have constructed in soft clay might suffer from many issues related to consolidation settlement or lateral
movement of soft—clay during long—term period. Therefore, it is important to establish proper design and construction
processes related to site investigation, soil improvement, construction management, and so on. This case study focused on
the construction of the rahmen structure supported by pile foundations. Especially, the structure in this case had been
constructed without improving underlying soft clay and before constructing backfill embankment due to the limited
construction time and the traffic connection of the old road crossing new highway. Therefore, in order to satisfy the structural
stability, the construction processes and countermeasure methods were carefully planned based on the results of preliminary
numerical analyses and monitoring of ground behaviors. Through the trial and error precess during the construction, the

structures had been successfully constructed.
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Fig. 1. Boring log and sectional diagram of piles and structures in study site
(Korea Expressway Corporation, 2008)
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Table 1. Soil properties for numerical analyses

Unit weight Cohesion Internal Young's Poisson's
(kN/m?) (kN/m?) friction angle modulus (kN/m?) ratio
Embank 19.0 15.0 25 28,000 0.32
Clay 15.9 15.8 - 698 0.35
Weathered soil 18.5 16.0 30 61,200 0.31
Weathered rock 22.0 30.0 32 200,000 0.3

Fig. 2. Construction of rahmen structure before backfill

Bending Moment
494 kKN-m > 170 kN'm

Lateral movement 208 mm

Fig. 3. Pile failure by backfill construction

Bending moment

Lateral movement 12 mm 68 KN-m < 170 kKN°-m

Fig. 4. Determination of separation distance of backfill
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Table 2. Determination of possible backfill height

Pile stability
Backfill Horizontal Aixal Moment
height disp,. force (kN<m)
(mm) (kN)
8m 221 1,786 124 (OK)
9m 19.6 2,101 131 (OK)
10m 21.0 2,413 171 (NG)
11m 19.6 2,697 176 (NG)
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Fig. 5. Instrumentation for stability monitoring

1 A, vide] ZRY HE Eol7F Im7iA] = Wl
FAE SHollA] PgEh Ao R yepth o] wf WA=
i ok dmE eyt HEH o, viH o &

E 1m AA & EPS(D-20, Y& 0.2 kg/m’) & 3m F7A|=
AAsh= tfAErgo]l A4 Aer HEE K Dream
E&G, 2012).

4. \F A=Y

2%

\J

Mo

4.1 AFI] dx] R AFEY 7]

E

3ol H A O
NS AL3) ) 1220 oFA HAsl7] $fste] Fig. 5
o} ol AS71E Ak A=l ofet A[Hke] g9
SJsto] T2 <1} 25m 0] A 9ol 2
Zt BAAE dAskalen, A HsHAE Al dAJste]
de %k—% AS3IA: o2k oA F2E TPl A
ZQIE RHEoA9] 7HHS F7|Ho g2 A3t

FA| 34 ATE EU|Z Table 337} Zro] XS AHA o
ojgk A 3Hgl Tely|Eghe A S A
oA ] UK 73 P | #1212 =} A7t
80mme| =EsI3le W WA S H oL, of
H 9] 70%2}F 90% HLZEel 56mme}t 72mmE 12342} 2
A} B EeR A% aaar:}

HiHAE & EPSAHEA]
BB

KX
=

o_>|:

n

P

Table 3. Determination of control displacement values

control
value (mm) remark
1st step 56 70% of max, displacement
2nd step 72 90% of max. displacement
3rd step 80 max_ displacement
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Fig. 6. Joint gap induced by backfill
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Fig. 9. Installation of pretension rebar to prevent joint gap
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Fig. 12. Location of instrumentation
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