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Optimization of bearing capacity of rock foundation
based on study of relativity of P-R
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Abstract: Bearing capacity of rock foundation is an important index in civil engineering. It is based on the uniaxial compression
strength R of saturated rock for most civil engineering, and also based on the eigenvalue P of plate loading test for important
engineering. Thus, the two methods must have some relativity. It is indicated in the practices that the R method is simple and easy for
handling; but R represents characteristics of rock materials which is quite different from the condition of the engineering rock mass.
Plate loading test is carried out under the semi-infinite condition; it is more close to the engineering practice. Therefore, the P method
is more reasonable than the R method. This article establishes the relativity of P-R as well as the strength characteristics under
surround compression on the basis of summarizing 43 plate loading tests results and three groups of uniaxial compression strength
tests results on the same position, and collecting 248 groups of triaxial compression test results in Chongqing area. By demonstrating
the relativity of P-R, the article brings forward an important conclusion of taking rock saturated uniaxial compressive strength of the
standard value of 1.5 times the characteristic values as a foundation bearing capacity of the important conclusions, so as to provide
an important reference for optimization of bearing capacity of rock foundation.
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Fig.1 P-S relation curve of magenta mudstone
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Table 1 Results of comparative tests
o L) 5 BRAE e R A 2 g LR PR b U PP, PR Ao/ R ——
P,/ MPa P;/ MPa R /MPa
AR AT 5.13 6.41 2.30 1.25 2.79 223 {27
R AT 1.28 2.57 2.10 2.01 1.22 0.61 {27
R AT 1.92 2.89 2.10 1.51 1.38 0.91 {27
R AT 3.21 5.13 2.40 1.60 2.14 1.34 {27
R AT 7.02 10.52 3.33 1.50 3.16 2.11 {27
ies 3.55 5.78 4.00 1.63 1.45 0.89 {27
ies 222 4.10 3.70 1.85 1.11 0.60 {27
ies 3.11 5.34 2.10 1.72 2.54 1.48 {27
ket 222 3.81 1.88 1.72 2.03 1.18 {27
ket 2.66 4.00 245 1.50 1.63 1.09 {27
ket 1.78 3.11 0.87 1.75 3.57 2.05 {27
RAETE 18.00 24.40 13.06 1.36 1.87 1.38 {27
NEYRE e 18.00 28.30 12.50 1.57 2.26 1.44 {27
W 25.70 36.00 14.20 1.40 2.54 1.81 AR
NEYRE e 36.00 43.70 19.20 1.21 2.28 1.88 {27
W 19.30 30.00 10.57 1.55 2.84 1.83 {27
ket 6.40 7.10 3.53 1.11 2.01 1.81 {27
o A 19.19 >31.98 16.00 =>1.67 =2.00 1.20
W RS 25.58 =>31.98 17.30 =1.25 >1.85 1.48 AR
bEE= 13.30 >13.32 3.90 =1.00 =342 3.41
NS 40 7
3 *H?%?%/Z%\ & 35T P,=1.58R *
= 30 f
3.1 P-RIIFEER < 25t
W BR A28 77 Py 5 LR Bl SR B AR R 2 =20
20 E R (1), FZ MLk g 2. = of
jumy 5 -

P =2.17R (D

X BB ) (MPa); R A% A IR 4]
PURSREFRE( (MPa).

R &%) P/ MPa

0 2 4 6 8

10 12 14 16 18 20 22 24
HFRRN PR R / MPa
B2 P-RERME

Fig.2 Pj-R relation curve

32 P-RARKHR
LC R BRAE P, 5 S Al AN T B ot BE AR T R
Z IR FRR (2), KRMLEIE 3.

P, =1.58R (2)

Kot B IR E ) (MPa).

>
fl 1 1 1 1 1 1 1 1 L 1 )

0 2

4 6 8 10 12 14 16 18 20 22 24 26
TP R R/ MPa

B3 P-RRAMLE

Fig.3 Py-R relation curve

3.3 P-PEXR
IR &) P 5 H) 5 IRAE B, Z TR IR R L
X3, KRAMLUK 4.

WP &% J) Pj/ MPa

P =135R, (3)

20 25
LB SR AE Py / MPa
B4 P-P,RFRMIER

Fig.4 Pj-P, relation curve

30

35

40



512 34 AU A5 -

SET P-R AH M T 1) 7 A0 Hb SR 8 A XA 3703

3.4 BERHLEIZ AT

PG AR, 0 A o f) 45 e A~ A
Ja A, R B AR BT 2 X N AT A i
F SRR 2.17 4, LEAIAR FRAE R o A7 VAT A T s
SRBLIR 1.58 {0 XA & MBI LI AN A vE
WUANTAS, 5 At R G O PR PR SRl R 1 IR 2SR
SRBIR, I AR B [ AR AR T R 32 212 1
M M5 AR A D S SR IR ) 3t 1
5 s e FRY RN BT RH e AR JO)Jas e D0 R s e
T BB, A R B s ) — 1]
I3RS (ISR LA AR IR e D a8 T B B A

BRAEIAHLBIA F AL, Bl RO A W] R i 22

Sl DA s R 6 1 TR S R T TR 3600
B TAEFERE— B HAR N 0.8~1.5m, & X IEE AT
RIGHARN) 7~16 fi5o AT, J5UA7 2 Ay 50 S B2
TRESEBRG Ol

4 B HOIRAS o A 1R g BRIk

X} 248 AN [FIEARAEAS [A] s 4544 1 1 — il
FEikme & AT gt i (LR 2). A fEA
() ) g L A% 2 P A ) BREEAVEL, LA 18 A1 il
#A, o -o, KRRMENE 5. o, -0, ZfFE
LT, HEARI R ALE3.75~8.01 Z ], BYE 15.56~
28.00 2 [i], F¥{H 4=5.73, B=22.08.

K2 ARG R

Table 2 Test results of rocks under triaxial compression

. B SR PV YL R S R | He Y P A B ik
/ MPa / MPa / MPa i P44 i P44
0. <5.0 4.07 0~4 2.70~4.46 3.68 2.82~6.30 4.40
Yo 6.=5.1~15.0 11.49 0~6 3.49~17.77 4.85 8.26~14.74 11.70
6.=15.1~30.0 23.52 0~8 3.89~9.43 5.83 18.08~24.08 23.95
0.=5.1~15.0 9.98 0~4 3.31~8.78 5.59 5.14~14.90 10.86
W R 0.=15.1~30.0 21.67 0~8 3.75~8.01 5.73 15.56~28.00 22.08
:=30.1~60.0 34.83 0~8 5.63~8.08 6.37 22.00~45.04 3525 cq
+
N 6.=15.1~30.0 22.12 0~4 9.95~18.13 12.36 14.96~30.50 21.84 &
NEVR e <~
6.=30.1~60.0 3748 0~8 5.35~10.16 6.97 22.00~69.44 38.73 I
&
6.=15.1~30.0 24.26 0~8 5.19~9.78 6.94 22.66~29.60 25.62
o 6.=30.1~45.0 39.02 0~8 5.23~9.75 7.42 30.48~58.00 40.71
. 6.=45.1~60.0 52.61 0~8 6.62~9.13 7.70 42.50~62.00 54.33
6:=60.1~100.0 73.84 0~12 6.58~12.50 7.99 63.66~73.46 74.89
S 6:=30.1~60.0 46.55 0~12 4.23~10.88 7.79 43.18~62.96 48.59
o 6.=60.1~100.0 75.05 0~12 3.82~10.62 8.10 64.58~131.94 78.81
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