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For the design of spread foundation and the stability evaluation, we compared and analyzed it for theoretical,
empirical bearing capacity formulas, and various settlement computation formulas, by conducting the plate bearing
test at the site of A and B, which consisted of gneiss weathered soil. In addition, we considered the effective method
of stability evaluation by carrying out the plate bearing test carried out on the ground consisted of weathering soil of
gneiss.

Consequently, it was found out that the allowable bearing capacity by the theoretical formula of Terzaghi was too
excessive in comparison with the result of the plate bearing test and the Terzaghi-Peck method, which was used
widely domestically in designing the spread foundation. It was more effective for a stable design. As a result of the
plate bearing test carried out, on the ground consisted of weathering soil. It was found that reviewing the stability

by the bearing capacity calculated with load-settlement curve. It is evaluated in a safer side than the point of view of
the settlement.
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Fig. 1. Typical plate bearing test set-up.
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Fig, 2. Flow chart of the valuation method of allowable bearing capacity.
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Fig. 3. Flow chart of the valuation method of allowable settlement.
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o B3LE 3 23812 e AAst A8 BA o Item PBT1 | PBT2 | PBT3 | PBT4
Ao FEE S FE TS T U ANFAAATE Yield bearing | A 58.0 | 42.0 | 43.0 | 41.0
Bole Aol HEHE Pt B A 94 B} capacity(t/m) | B 258 | 440 | 380 | 280

capacity(t/nf) " | B | 38.7 | 66.0 | 57.0 | 42.0

LIS 2D Al 675 [1045] 9.12 | 11.00
4 2 24 Settlement(mm) 5170751 784 [ 925 | 989

Table 2= A, BIJAHE o) 4 414 8 33 3441 G o] Modulus of | ot 22 L 645 | 508
A ael7 A e e reactiqn of Bl 416 | 724 | 554 | 4.78

FE3F A4 A BrA@R 27} 41.0~58.0t/ of, (ks‘}lirﬁ A) 336238 |29 | 231

e r g/al) | kg
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&, AMRAAF(p,)d BE A4 5.08~7.40kg/ o, design load (mm) | p 14.51i 586 | 627 | 1058
4.16~7.24kg/ a9 M) Z vpehoh
Table 1. Physical properties of weathered soils of field for study.

- Unified soil classification| Water content - . Plastic limit No.200
Field for study system %) Specific gravity %) passage (%)
Field A M 9.0~145 267~2.69 NP 7.3
Field B SM 12.0~17.0 2.62~2.70 NP 134
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Table 3. Results of computation of allowable

bearing capacity.
Ttem PBT1 | PBT2 | PBT3 | PBT4
o o\ | A 200|210 | 215 | 205
Ay Ay
“(2’3) B| 129 | 220 | 190 | 14.0
Guy o, . | A]3867]2800 | 2867 | 2733
ol 3 ™) TET1720 ]| 2983 | 2563 | 1867
B 5 A| 595 | 335 | 387 | 280
T =st(t/nf)
2 B| 184 | 315 | 223 | 198
A| 290 | 210 | 215 | 205
t/ of)
aa B[ 129 | 20 | 190 | 140
Terzaghi(Fs=3) Al 362 | 327 | 354 | 315
(t/ nd) Bl 169 | 279 | 258 | 195
Table 4. Modulus of reaction of soil by PBT.
Ttem PBT1 | PBT2 | PBT3 | PBT4
Al 740 | 523 | 645 | 508
Modulus of | 2%
rootion of B| 416 | 724 | 554 | 478
soil
. Al 336 | 238 | 293 | 231
B 189 {329 | 252 | 217

Table 5. Results of computation of settlement(mm).

Item PBT1 | PBT2 | PBT3 | PBT4
. A| 134 | 189 | 154 | 195
Boussinesq
B 156 | 91 | 143 | 138
. Al 211 [ 298 | 241 | 307
Terzaghi
B| 250 | 143 | 187 | 217
A|16531434.0 | 392.7 | 544.9
Bond
B |545.2 { 220.2 | 235.6 | 397.6
L A| 168 | 400 | 36.2 | 50.2
Terzaghi-Peck
By 502|203 | 217 | 36.6
Al 156 | 220 | 179 | 227
NAVFAC DM7
B 185 | 106 | 139 | 16.1
Bowles’ sFEM | Al 145 | 197 | 168 | 205
program B 167 | 103 | 162 | 150

% . st

A7 o o] &3t Xl%t&iﬂﬁl* 7)Z vigtdo] 43
g At A, ZY R A A e A
BYAS 47| 2R AGANRE AT F& 39
& F oy FHAGRHAF(p)E S H &
gtk Table 45 HBAFAF 25 A, BRI ERY 7
A A A ( p) & T3k AzHE] H Aol
WEAVEAAF SERA =2 K0 of
2 g3t AR A A (g )0l A g HERd
ZAolth.

A B 2 A A AU AL ) B
27} 5,08~7.40kg/ cif, 4.16~7.24kg/ cit o] ¥ $) 2 vhEN
o, AU A ( )9l 734 22 2.31~3.36kg/ o,
189~3.29g/ ai®] M9 2 YEtRTh 919 Agte
e Aol o) et A A A 855,

Rl

Yoty 49 2o

HHAA DY AR} RERAYAFAA oA N
A& o83t A, B @ HAS A7 45t/ o
o 30t/uf, & 4mQl LY 72T EA AP
AA 3L Boussinesq(1951), Terzaghi(1955),
Bond(1961), ~Terzaghi-Peck (1967), NAVFAC
DM7(1982), Bowles®] #3244 Z2 3o 4
3to] 4Hg3 A3} Table 59 2-& AFHE AUk

5 &XIXge H=m

Fig4t A A Fo] Auleh FHEFOE o] o] A,
B g%l A E BaAAFANE A} A5hA A Y
& 58l dolxl EXAFE o] 85t Terzaghi®] A
33 FA ol o A E AAgE Hlaste] WA

PEBE AL AS ol 234 o) A E ghol B
A A ol o sf A+ H FRT25~64%4 = T8}
AdEEHAoH, 8 BY H$27~39%A = Foi
3HA 4H&F A Th. o) & Terzaghi®) ©| &34 0| H &4
StA R A3t Blaste] ArfatA A Hojd Aoz
EFJdou AL HojZ BN P B2 e
U ACZE ATt o] 234 o o8 4 gro =
AR7 2 BAN FLAAZ AN EAE 29 &
FULER AT EAANPH FAAINNEE HY
3o} A o) A gskedof Fhr},



PBTO o3 Hxd7]xel AAA H7} 431

1]
o

m’)

350

5 o B B 8
o o o o o
T T

<
o

Allowable bearing capacity (t/

o
o

PBI1 PBT2 PBT3 PBT4
Test nurrber

(a) Filed A

oPBT
W Terzaghi N

Allowable bearing capacity (t/m)

PBT1 PBT2 PBT3 PBT4
Test nurmber

(b) Filed B

Fig. 4. Comparison of allowable bearing capacity.
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Fig. 5. Comparison of settlement.

Boussinesq 4 o] T2 W of vl A& o= v
o} £ 3, NAVFAC DMY 3 Bowles?] 3F2 43 4
Zg ) L3 A AR N AY AS
14.5~22.7mm, t/} B2l 72$-109~185mm= A 9] fAk
3 24-& e L 1Tt Terzaghi-Peck B3 o) 73 - ©]
= b o W) 8 °F1.16~2.454 B £2] X & YER S
o} Terzaghi®l WH& TerzaghiPeck W¥
NAVFACDMY7 ¥ &) Ato) o] RE3HE 2 0 & Vel
o} FaAg st Fol A doj A At A& A 83
o] Bowlesd] 8t 4s)d 2o Tl 44 2
#He= Terzaghi® ", Terzaghi-Peck ¥, NAVFAC
DM7 8ol vl 8 22 28k gh& YEr it

oI AE
AukA o & A A7) 29 AN AEWH S A A H



432 ML

A3 Astgad o3 go] AAFH = W
AsA A o3 FEAAGH SHAAFo] 4
A 7Fe A+ AN HRH G o] Bol A 8=} 8135
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Table 6. Valuation method of allowable bearing

capacity.
Item PBT1 | PBT2 | PBT3 | PBT4
Design load
; 450 | 45.0 | 450 | 450
(t/ m)
Field | Allowable bearing
A | capacity (t/ ) 290 | 21.0 | 215 | 205
Valuation of
Stability NG | NG | NG | NG
Design load 30 0.0
(t/ ) 30.0 | 30.0 | 30.0 | 30.
Field | Allowable bearing
B | capacity (t/ ) 129 | 20 | 190 | 140
Valuation of
Stability NG | NG| NG | NG

Table 7. Valuation method of settlement.

Ttem PBT1 | PBT2 | PBT3 | PBT4
Allowable

settlement(mm) | 2 254 | 254 | 254

F Boussinesq | 134 | 189 | 154 | 195

i Terzaghi 211 | 298 | 241 | 307

1 |_Terzaghi-Peck | 168 | 400 | 362 | 50.2

d | NAVFACDMY | 156 | 220 | 179 | 227
Bowles’ s FEM

A program 145 | 19.7 | 168 | 205
Valuation of

stability OK | NG | OK | NG
Allowable

seftlement(mm) | 24 | 24 | 54 254

F Boussinesq | 156 | 91 | 143 | 138

i Terzaghi 250 | 143 | 187 | 21.7

1 |_Terzaghi-Peck | 502 | 203 | 217 | 36.6

d | NAVFACDMY | 185 | 106 | 139 | 161
Bowles’ s FEM

B program 167 | 103 | 162 | 15.0
Valuation of

stability NG | OK | OK | NG

A AAY FA L AFAETA A T # gaA
A F oA GEF AvtatEASE 88 FAHA
A3} ghe vn-2A e AT B3, wuigke] F
3L E Aute] 5872 A PP & A RSt T
4 2L A8E AU
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