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Abstract: Due to the fact that the analytical method of foundation additional stress is the key of foundation
stability analysis, the mechanical analysis of foundation additional stress based on semi-infinite continuous linear
elastomer theory is widely used in engineering currently. However, the soil is not continuous line-elastic materials, but
granular materials with particles of different sizes and disorderly arrangement. Therefore, with the characteristics of
foundation soil bulk medium taken into consideration, an improved calculation method of foundation additional stress
under vertical rectangular uniformly distributed load has thus been established, with its rationality to be verified. On
this basis, by adopting the orthogonal experimental design method, an analysis has been made of the effects of vertical

uniformly distributed load, internal friction angle and particle non-uniformity coefficient on the additional stress of
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foundation. The results show that the factors affecting the additional stress include the load size, particle non-uniformity

coefficient and internal friction angle in a descending order. What’s more, the additional stress decreases with the

increase of particle non-uniformity coefficient and internal friction angle, while increases positively with the applied

load, with its increment decreasing gradually with the increase of load.

Keywords: subgrade; additional stress; bulk medium characteristics; orthogonal test

0 5§

b LA S s 2 A T B8 T 4 A 2 SR TR
TSR U BHRr, TR s s e B
1 B ST I - RN F7, 1 TR EE b3
PRI S RN 1] [k ) s A A . SRS b i
TARIFAR LA TR, TR f A TR/ M 258k
EREAPANY U1k vz e AN L3 O NN S W e o3 G Y )
BAL FHRUARA B B B0, 57 2% B A R HUARRAE
F14) 1t 58 T Tz g g ATy A R R A A A 0%
), XOESEA SO R

H AT, BT 58k 722 3 i B g g fig A fid

( Boussinesq f# ). Mindlin fi# *'. Flamant fi# ' 4 )
FE ARz, XA Rl  TRRFREE RN S Mir 2%
SAF, IS E A TAE L SRR g e b A £ Sy T
HEAT TR G, RN TRE R U SR
IRfrg PAERE, B PTY BRSL M TR AT,
Mo R — M AR, AT R TR
) H B0 g T it , AR 22 MR AT 12 S sk
FEMT TR, A0 DAL AR 1 4 S st {4
ERBEHTER Y

MREZFEF NN, AR R K aE A O s
KRG, LR AT . e AL A B A R
G EHMEN FURE, T8, —8e% B LU
A BRFAE R BRI T b e niis iAo “## TR
IR T B BOTEEATL 1Y AR 2R it
b RIS, A% 338 K L A R A T T, OF HLE
—H g TS AT B, X RN 42
BETH TR

FI R A A AR A . RS U OR A
5% . J. M. Erikson'! | SE£L3E4AE 1R RIS |
Wang C. D. % VR HIBERNAL, 43 BITE T HUAA
Jo A 5 1o gy 28V FH T B9 BRI L g A% S AL % o3 A
A, S EUAA SRR 7 4% i 4 HiG B L%
S Jon (HMar B E R BN 4 BaE S~ Jo R =
i) ) B4 /N C. Goldenberg %5 72" SR & Bk
EALAL, RFE T HUARS BTAES M E R 040 7 i i

B, SRS BTAE S Mar 2 T (R0 77 A il ik
SORE ] (R F2 R ELAE R ] R 98U 1, JUAAY
JTNFIE R T B g5 A A s, HILN 8 8ol
FEL Ay LA Aar 2/ SR TOU AT O A4 Db, AR i 5 Y
HIRRRDRAR . A5 DT . K A R ZE6) Ok
MHEATRZT1 08T, 7 T BREINNE 53 Br (8 240 A 7Y
e ds B g | ARREE, N T A P EUAN
JoR BRI 3 A s A 5 B i S ) S - O
JFHEFN S 2,y 1 M SERH IR, 7 A i A
fiffs T SC B A B BRI 7 4% 8 T LR g 2 TG R 4
A, RS T8 ) [R5 A7 A 28R T B b 5 L B iz
JIfEHTI#%

R S TR IR A 5T A Bz g A% 3 B 4
AT FUEE AT ST, oy b B 0 e Afr gk ) ik — 26
RIEFEW T I, Rk, B 78 B A 5T B LR
b, BB T LAEORLAY SR BT A AN A
2K, X A RN g A s AL A A A KL T T
WIPOEIE, 4R T2 AR Y 3 - B g
FRAT e BRI, 3% 7T ST 1 86 ) R T 24 4 g 3
YER T By s BE B Ry o — B B SR, ANl
T TR, i, ASCHIFEIATSE R A |,
7 S8 L A IR EUARA BRRAE, EE57 3E T Boussinesq
i B 8 [ T S e B E T, b Bz g %y el ik
TR, I EXTHTT S50, Dt — AR5
FE A BINR J i Ar A A

1 BrEmerEdE R T eI A A
“HRGRIER

BTN E S, R EUAS T BTRHE Y b
BE IR 73 — HERR > B XA = DLSCHR (201
1.1 Bt hn Rz 7 M Bz 3 B Y 3 57 o3 i Y

i@ i3 PFC ( particle flow code ) ${H #5153 #7,
ZREFZ I UR K/ NE . SRR B A S A nfap
HEFR, o3 Hra PR T o SE R0 i 77 i Lz Fry 5 i KL
L HEL AN BRI 1) B Ay 2 T BNz 7 i
oL 71 R A s SR BB T



22 WMo Lok ok % % i 2022 4F
s q f(2)
(z)= 3
Wmﬂ . g(z)= ) (3)
L:,/)cz—ky2 g() (4)
Ar
g(2)
1= Fe (5)
V@+g% ()

B 1 9%t Tt E BN B e 2 S5 B B i SR 4 A A R k=1-(1-2p)t+(1=2p)* -1, (6)

Fig. 1 Boundary analysis model of the additional stress
response range of the subgrade under a

uniformly-distributed load
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stress with different methods adopted
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