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Analysis of Load Sharing Ratio of Piled Raft Foundation
by Field Measurement
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Abstract

In this study, field measurements were investigated to analyze the load sharing ratio and behavior of piled raft
foundation. The field measurements were performed for about 300 days from the start of construction. The geometry
of the raft is 3.1 m x 3.1 m, and the pre-cast and pre-bored pile is 23 m in length and 0.508 m in diameter. Based
on the field measurements, the load-settlement relationship of the piled raft foundation was obtained, and the load sharing
ratio of the pile was converged to 70% at ultimate loading condition. The load sharing ratio of the pile increased as
the settlement increased, and this is because the surface friction of the weathered soil, which is at the lower ground,
was significantly increased. Based on the results of the field measurements, load transfer curves were obtained and applied

to a numerical analysis by using load transfer method.
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Types

References

Simplified methods

Poulos and Davis (1980), Randolph (1983, 1994), Burland (1995)

Approximate
computer—based methods | al. (2012)

Poulos (1991), Clancy and Randolph (1993), Poulos (1994), Russo (1998), Lee et al. (2007), Jeong et

Boundary Element (BE) method

Butterfield and Banerjee (1971), Kuwabara (1989), Sinha (1997)

Combined BE and Finite Element (FE) method

(1998), Kim et al. (2000)
— Finite layer theory

Hain and Lee (1978), Franke et al. (1994), Russo and Viggiani (1998), EI—Mossalamy and Franke

Ta and Small (1996), Zhang and Small (2000), Chow et al. (2001)

More rigorous

computer—based methods 2D FE method

— Plane strain model

— Axi—symmetric model
Hooper (1974)

Desai (1974), Prakoso and Kulhawy (2001)

3D FE method

Wang (1995), Katzenbach et al. (1998), Reul and Randolph (2003, 2004), de Sanctis and Mandolini
(2006), Kim et al. (2009), Lee et al. (2010), Cho et al. (2012)
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Table 2. Case histories with observation of the load sharing (Mandolini et al., 2005)

Case Reference Structure s/d Ag/A Raft load (%) L/B
1 Van Impe and De Clerg (1994) Multispan bridge 3.8 0.70 27 1.00
2 Yamashita et al. (1993) Building Urawa 8.0 0.90 51 0.64
3 Cooke et al. (1981) Stonebridge park 3.6 0.90 23 0.65
4 Sommer et al. (1991) Messe Turm 6.4 0.83 45 0.52
5 Joustra et al. (1977) Apartment block 5.2 0.90 22 0.70
6 Hight and Green (1976) Dashwood house 3.0 0.90 19 0.50
7 Jendeby (1986) House 1 6.5 0.90 8 2.10
8 Jendeby (1986) House 2 10.5 0.90 66 2.20
9 Russo (1996) Uppsala house 1.2 0.90 64 2.20
10 Katzenbach et al. (2000) Garigliano Bridge 3.0 0.88 20 4.50
1 Katzenbach et al. (2000) Messe Torhaus 3.5 0.80 20 1.14
12 Katzenbach et al. (2000) Westend 1 -DG Bank 6.0 0.52 50 0.63
13 Katzenbach et al. (2000) Japan Centre 5.5 0.45 60 0.60
14 Katzenbach et al. (2000) Forum 6.0 0.55 62 0.70
15 Katzenbach et al. (2000) Congress Centre 5.8 0.62 60 1.00
16 Katzenbach et al. (2000) Main tower 3.3 0.70 45 0.50
17 Katzenbach et al. (2000) Eurotheum 5.2 0.55 70 0.80
18 Katzenbach et al. (2000) Treptowers 6.5 0.86 52 0.38
19 Hooper (1979) National Westimnster Bank 3.8 0.91 29 0.50
20 Hooper (1979) Hide Park Cavalry Barracks 4.3 0.72 39 0.90
21 Mandolini et al. (2005) Tank 12 Harbour Napoli 5.8 0.82 50 0.92
22 Mandolini et al. (2005) Tank 14 Harbour Napoli 5.0 0.82 46 1.10

Table 3. Summary of experimental study on piled raft (Cho, 2013)

Country Laboratory model test Centrifuge model test
Akinmusuru (1980) Thaher and Jessberger (1991)
Foreign Cooke (1986) Horikoshi and Randolph (1996)
Phung (1993) Conte et al. (2003)
Lee et al. (2000), Kim et al. (2002) Park et al. (2009)
Korea Lee et al. (2003) Park et al. (2012)
Kwon et al. (2005) Nguyen et al. (2013)
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Fig. 3. Analytical modeling conditions

Table 4. Physical properties of in-situ soil

Type USCS Unit(:\’/\‘e/irif;)t, Y CCOFZE;is)n Frio;io(réeagr;gle *Yourég’(s,\APM;dulus Poissony's ratio,
Residual soil SM 18.0 0 28 26 0.45
Weathered soil SM 19.0 0 30 33 0.4
Weathered rock W.R 21.0 30 33 150 0.35
Soft rock S.R 23.0 50 35 500 0.3
& HES St YsSAK HI| X2 oI=2HE 4 45
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