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A Study on the Stability of Subsidence for the Foundation of Rectangular Pyramid

Seong-Pil Kim', Doo-Hwan Kim?>*, Kwan-Kwon Song’, Ki-Sun Lee’, Jeong-Hoon Kim’

Abstract: In this study, the settlement of concrete rectangular pyramid foundation on soft ground is investigated based on a finite element analysis.
considering the grounding load and the grounding area of square pyramid foundation, we compensate the insufficient design bearing capacity and
investigated the effect of settlement by load. Based on this study, it is found that the rectangular pyramid foundation shows the smallest settlement
of three different type of foundations. As a result of this study, it was resulted that the square pyramid foundations were more effective than the crushed
stone foundations by 18%. These results show that the ground pressures of the square pyramid bases are divided into horizontal and vertical stresses,
so it is analyzed that the horizontal stress builds up the rigid ground on the foundation of the structure and distributes the load widely to increase the
resistance to the overhead load.
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(a) Square pyramid shape (b) Square pyramid mounting section

Fig. 1 Square pyramid foundation installation drawing

Table 1 Shape factor of pyramid foundation

Shape Fac'For of Continuous  Square Rectangle Circle
Foundation
a 1.0 1.3 1.0+0.3Bk/Lk 1.3
B 1.0 0.6 1.0-04Bk/Lk 0.3
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Table 2 Bearing capacity factor of pyramid foundation

D) N'c N'q N'r
0 5.0 1.0 0.10
5 6.3 1.6 0.17
10 8.0 2.5 0.53
15 11.5 4.0 1.40
20 15.0 6.3 3.00
25 20.0 11.0 6.50
30 30.0 18.0 15.00
35 46.0 32.0 35.00
40 73.0 63.0 86.00
45 130.0 130.0 220.00

Table 3 Allowable bearing capacity increase factor

Ground

Conditions Sandy Soil

Cohesive Soil

Diameter of
Pyramid
Foundation(mm)

500x500

Strip Foundation 1.0 1.0

If the area is
larger than 1.0 1.0
6.25m* 1.2

Rectangle
Foundation
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Table 4 Calculation of soil properties
s Unit weight ~ Modulus of elasticity . . Cohesion Angleof internal Hydraulic Conductivity
Division (KN/m?) (kPa) Poisson's ratio friction(°) (m/day)
Pyramid foundation 23 2.01x107 0.167 - - -
Spread foundation 23 2.01x10”7 0.167 - - -
Filled crushed stone 19 5.0x10* 0.35 0 42 0.2
Fill deposit 19 1.5x10* 0.3 10 28 0.1
Silty clay 16 8.45x10° 0.3 40 0 0.0008
Silty sand 16 5.1x10° 0.3 5 28 0.004
Weathered Soil 20 7.0x10* 0.33 20 33 0.01
Weathered rock 22 3.8x10° 0.25 30 35 0.02
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Fig. 5 Analysis modeling of foundation

W8 Visualf £ W VisualrEA @ Vs
Puhismbut P Pttt

(a) Spread foundationn (b) Crushed stone foundation (c) Square pyramid foundation

Fig. 6 result of Elastic Settlement
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