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Abstract: The moderately weathered mudstones in Chengdu area are widely developed. The code DB51T5026 recommends
that the characteristic value of bearing capacity is 500~1000 kPa, which is determined by the reduction method for uniaxial
compressive strength of rock. However, the engineering practice proves that the proposed value is low, but there have been few
breakthroughs in its researches. We discuss the value of reduction factor and its correlation with f for the moderately weathered
mudstone in Chengdu area, based on the comparative analysis of 24 sites of in-situ load tests and uniaxial compressive strength
tests. Furthermore, based on a super high-rise building project under construction in the High-tech Zone of Chengdu, the
bearing capacity of the mudstone foundation f. is determined by using the bearing plate tests and the pressuremeter tests. The
results show that the values of f. determined by the tests are 1500~2500 kPa. The reduction coefficient of uniaxial
compressive strength from high to low can be 0.37~0.7. For the mudstones with the same character, the diameter of the
bearing plate has no significant effect on fa; and the values of f. determined by the bearing plate tests and the pressuremeter tests
are very similar. The research results put forward the value of bearing capacity of moderately weathered Jurassic mudstone in
Chengdu area, and a fast and economic estimation method to determine the characteristic value of bearing capacity of this kind
of mudstone foundation. At the same time, the research results have a certain engineering value for giving full play to the

bearing capacity of red bed soft rock.
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Fig. 1 Distribution of moderately weathered mudstone in Chengdu
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Fig. 2 Typical moderately weathered mudstone core in Chengdu
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Table 1 Physical and mechanical properties of rock

HEBURESE  FES P R A
Giitds RINEE /MPa /MPa 1°)
b Agrem?) KA WA R WE R MR

wAE 262 967 820 12 0.85 40.1 386
=/ME 2.30 271 156 04 023 337 314
FEIME S 248 6.00 388 0.8 049 379 355
FeA

i

141 51 39 28 17 28 17
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Table 2 Comparison between load tests and uniaxial compressive

strength tests
- T fx fa 18 A
BRES 2 Hiss  /MPa /kPa v #/mm  H
[ BAEX  4.00 2044 051 5420 3
TEHR BAEX  4.00 1981 049 6760 3

1841 0.60  3.990

FHig- EAR BAEX  3.05 1773 058  9.730 8
1861 0.61  8.680
R BAEX  5.00 2263 045 18370 8

R FVLIX 5.00 2157 043  3.640 4
KRHEHE  BCX 3.07 1900 0.62  3.520 3
IR E ;

X 343 1 ) — 2

s FILIX 3.43 1990 0.58
R FH: .

TX 6. 2 4 —

g FITIX  6.00 2880 0.48 3
PO IE 4 FVLIX 148 843  0.57 10410 3
Rl KA FIVCIX 7.300 3010 041 0562 3
AR =3 FVLIX 7.90 2959 037 8300 4
W3S

EHTX 6. } )

Hi B X 6.80 2740 040 10.700 3
e By 3 EEIX 450 2021 045 6.600 9
WML, mEIX 279 1800 0.65 33.190 8
JIREMGE WX 392 1894 048 5290 3
KE-ZL) BEEE 598 2400 040  5.500 3
M= R KIF

A $IX 6.48 2400 037 7320 3

N R 2290 046 1420 4
M
SR X 499 266 045 2720 2
A~ XA KIF

64 24 4 )
g $IX 5.6 00 043 5980 6
_ RRFF 558 2524 045 17.500 1

X )

FEAK R I WX 500 2162 043 18.630 2
ifgjgiié BEEX 439 2000 050 1.160 3
R EEX 6.55 2500 038 4260 6
¢$§ﬂ X 574 2400 042 2200 3
FH (7] & BEX 3.1 1697 055 3720 6

Vs fo R R IR UL SR BERRAE(L o 9 AR RHIEA s y AHTIAML

R 2, IR\ X & AR A M R 3
FRIEAE RIS AE 70% LA AR HHTE 1500~2500 kPa, #HL
1 DBS1T5026 & WA A 1.5 LA 1, Fiit)R

RV BT 6 5 (R S AR 0 Sl e 5 R R 4 R
TR B AITE 0.37~0.70, EAE KT 0.5 (&
3); ZRETIL, iR R BRI B AT 5 R
TR R

R 3 B G S A T A A R TR SR N T
2 MPa MKT 8 MPa (a1, BT SarEA, W]
73 A R GE THHE vh 3 AR B e X B R AR X B
{8, RIEX 0.7, 0.37, ARSI SRAME T
I/MHE 500 kPa %, [N, Bl a R 2 HuefE
AR B A BRI RIS AF TR, SEPRAHTIR
AP ZGHAILE R B2, HEEEMNZ, & 3
HOE A RS SR RIRIRAS, A B AR K L
N S T R GE R E U T N

7 3 PR ABAS NFFHEEENE
Table 3 Recommended values of reduction coefficient and

characteristic value of bearing capacity

fi/MPa w filkPa ]
<2 0.7 500~1400 . .
2~4 0.5~0.7 1400~2000 %g;?iéﬁ;
4~6 04~05  2000~2400 N
M Eom g
6~8 0.37~04  2400~3000 oy i
>3 0.37 >3000 T

3 AFNNEMERSH

B — DR R v BT XA 2 (1) e 2 A AR I
H, A FA SR BT 7T X A2 KA 7 2
FRE T U ) 5200
3.1 MM

VI = 2 B UL T AR T R R B X 2R SRR
RS IX . S T8 Wik i, R ALk
PR, ESUIERREAREE R MR D REREA (Usp)
HEERILTE S - A RAREE 2.48 glem’. HIRRES
T BT R T 4{E 6.00 MPa. HURDIR S BT
R T 35{E 3.88 MPa. — B RAAPIEISRIE SHCF4ME
WEEERf1 7 37.9° , Fi5J14 0.8 MPa. [AI}, R4
Gl FLIBE T A5 A AR U A 2200~3200 m/s; = N A B
W IEFAME A 2370 m/s.
3.2 REWAHR

AR AT RIS AE S T2 1 3 GRS~ v gk
1T (9543518 SJ01, SJ02, SJ03). iR A ffr W
Kl 3 prs.

Kl 3 H, SJO1 7K 30 m (=2 459.06 m). SJ0O2 &
36 m (I FE 451.15 m)+ SJ03 ¥4 39 m (52 447.57 m),
FERPA K X 55 X 5 2 mX2 mX 8 mo 45— N
43 B AR A ELAE R N 300, 500, 800 mm % faf
RIEE 1H, oM, kR ERELE ™% SHE
JalS, TFP2 4 B AR 2 R SR s AT R bR,
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Fig. 3 Schematic diagram of test sites
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Fig. 4 Photos of bearing plate tests
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Fig. 5 p - s curves (deep well No. 2, plate diameter 300 mm)
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Fig. 6 Plate diameter vs. bearing capacity
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Fig. 7 Photos of pressuremeter tests
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Table 4 In-suit test values of bearing capacity of moderately weathered mudstone in study area

R 55 AR AR WIRME/3  ARsE
g o o) IR L R % . SRR M
Ig:ﬁ:vﬁ? £ D/mm iﬂi%/kPa ?E"Tdﬁ/kpa 23 Jt/—’i‘:ﬁ: %ZJ% rﬁﬁ fa/kPa iﬁ Ky
300 9000 3000 TR B RGN R ¥ 2400 0.46
SJo1 500 9600 2400 PR R, AEERR c 2400 0.46
(459.06 m) 200 6300 2700 PRI R, KT HE*%UJLF%E 1 2300
H 5 fi% 0.43
300 7800 2400 BIARE R e H 2100 0.39
SJ02 500 10800 2400 BEARER R T C 2000 0.39
i BT — 2V &
(45115 m) 800 11700 2700 LRSI, KT Ut #H 2100
1 2 % 0.39
SJ03 300 11800 3600 TR B RGN IR H 2800 0.49
(447 54 1) 500 9600 3000 TR B RGN IR H 3000 0.50
' 800 10800 3600 SCHR L BE TGRSR 8 = ) o 2700 0.43

36%~47%, 17%~25%. bR 753 SECAE T N
SRR A M AR RE L 22 5. AN, At
AR RS 2 IR R IR AR AR R B N IR 2255 A
RGO TWFTIE RS, 75— AN AR

4 EENHWMEREMTIL
4.1 FEENFHEEEIERRE

R EmEEFTE S, 3 DRI AT A&
JE AR AT R 6 R 7R AE 300 mm AR RS A7 B i 5%
3 MNMAFEEAT T = W B PUE R RES Glie 2
BT, XHE 4T R EOE AT AR R . R
(DB51/T5026—2001) A1 (GB50007—2011) ©lrh
T s AR TRFEE £, AN

fo=vfe o (1)

X, foEAMERBIIREE (kPa), [, NE
AR SREEARHE(E (kPa), BB RN
HPUESRENREED, v APTRRE, B2 50
JE o

SEAATRETAE, Xt (D SEGHITEBIE, 5

fo=v'fa (2)

X, foE A IR IIREE (kPa), [, WA
A AN R R SR BERR (R (KPa, BCE BN R IR HL Al
PUESRFEFRHEAED , ' NE IEFTIR R E (343 3 EHO.

PRI SIS R 5 s .

MF S TR AR AL, ARSCRTHE TR R AL
16 TR P il B8 1 2 B AR R D R A 5 TR A7 A i 3
SRR, ZERAE S%UN, FERELE, v LME K
BV E R o AR R B R FE 4y XA R HAE
IERETHER 3 L, HUE X R A) R B 26 N 4k
T3 o
4.2 FEREET MR

55 ARG FL S TR M T e il . A 55 R I
IBTaf FRE 5 5 A B R 5 AT O S R M R R
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Table 5 Test results of modified reduction coefficient method

B & TH W R

G3% = /kPa /MPa fiMPa /%
1 4.9

SI0l 2 2400 58 596 040 2384 0.6
3 7.19
1 3.47

SI02 2 2100  3.78 4 050 2000 4.7
3 439
1 6.89

SI03 2 2800 8.3l 71 039 2769 1.1
3 8.41

BHREEA K, R 5% H A0 58 5 b S e TR2 2514 1
SeRomEIC, Gk, fERKIDEHSEITIZ NH,
SR FLAE A b X o 25 XA 7 P 1 B AT T dk—
IRV . 7R LRI 7 14 CEIEREEFL+3 DI L
Ehiglrss e (LB 5), MR 15~30 m A%,
Hrp, 3 OxXFHAS L TLOS, JK14, JK12 %46 SJol,
SJ02, SJO3 56 25 5 A R X L.

K PM-2B B Fits X 55 A T s (LB 7D,
FHRST 23 emX 36 cmX 90 cm, B AJE )7 6 MPa,
RIS S EHTE[17, 18], MRS R 2|
P~V ithg, #—LHEVIEES] PoMIGEE T Pro
PR ZE A AR TR faco

55 AR 45 R WK 6 Fim e

MR 6 HHAT L, AR R TR R AR R R
MRRZE BB/ ME N 983.7 kPa, fix KAE N 4092.3 kPa,
JEFELK, 1% 58— LI B AR . L
2. AfE. MRIRESE — g KR B R
BRI AL R T L G IR bR s R 2K . it —
HXFEER 4, 6 PR S B A FLIRIG 45 R, LIRS
S EARIE B M DAIRFFTAR P IR AR SR 45 SR N
Feife. XL R ALE 8 Fs.
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Table 6 Results of pressuremeter tests
EifLgm T TRR P /m Pi/kPa Po/kPa fi/kPa Bl (ms) AR GEEMRR K,
JK04 28.5 3002.4 625.2 2377.2 2465 0.380
JKO03 21.0 1399.5 350.0 1049.5 1873 0.231
JK10 20.0 1294.2 310.5 983.7 2023 0.256
JK12 13.0 1495.5 311.2 1184.3 2160 0.292
JK12 20.0 2670.0 698.5 1971.5 2204 0.304
JK14 28.0 3753.0 850.6 2902.4 2912 0.507
TLO1 26.5 3790.2 849.6 2940.6 2445 0.414
TLO3 18.5 4085.1 1120.3 2964.8 2754 0.530
TLO5 28.0 2828.4 475.6 2352.8 2542 0.447
TL11 20.5 3715.9 850.6 2865.3 3013 0.469
TL13 16.5 33423 942.3 2400.0 2555 0.452
TL13 23.0 2209.1 487.2 1721.9 2241 0.348
TL14 17.5 2300.5 422.1 1878.4 2613 0.473
TL16 14.5 2489.0 475.6 2013.4 2178 0.296
TL16 20.5 2737.9 475.6 2262.3 2824 0.498
TL18 23.0 2590.6 432.2 2158.4 2523 0.441
TL22 23.0 2856.7 511.2 2345.5 2930 0.415
TL25 24.5 2707.0 530.1 2176.9 2347 0.381
TL25 26.0 4773.5 681.2 4092.3 3094 0.663
TL35 23.0 3032.5 625.2 2407.3 2659 0.490
TL37 18.0 2494.4 550.0 1944.4 2690 0.501
3000 5 2 iR o 45 R AT tH AT R B A FE 0.37~0.70, &
o A KT 0.5,
2 2000 X N N N w N
%mog g AT t B9 I8 R BB IR P S o
=< I & . o o »
1000} ARE VR ABEAE S B TAE P SE MR, HAG B R
soof 5 AR I R SAE SO LA, R, T
0 =T NI N
0.1y SI0ITLOS SI02IK12 PR AR BT BT
, 0t S0mEim meem RO TIRTRT . -
202 (4) TR S, T eI A B2 &
0.4 0.46 = = 0.49 S e ST ;
0.50.43-046 ™ 0.39 ()_437()_57) - E’ﬂﬁﬁé%”@ IE‘IL%‘; Hﬂgmﬁ1ﬂlﬁgﬁ\ %5}[—&%}3-{

8 IXILERRILLE
Fig. 8 Comparison between test results

X AR BN, S R e Y SR AL T
MR EE . E RSB IARAL, PIA T 2 45 R Ak
AT . JEHJRBRIE ST01 AL FL TLOS, IR 7>
B9 30 m A1 28 m, A RTERIEIREIY N 0.46 oA,
732 1 Hh AR BT RFIE (A 2300 kPa YEFE, 7T LAUCHR
FAR AR A ke . B L35 s sl I6 i E ) Je G e 7k
BVFHEAE fo AT EONEEE

5 & if

ARSI I N 24 AN 3734 100 AN AL PR 2% AT 1R 56
557 A5 0 B e 5 R TR S B AT X6 B Ay
M, HE T AL X A S R A A TR R
A 2, ARFE RS S XA R I S e A
WIH, PRI T ESTi R EE AN 55 R0 45 RAE N
BT I 8 13 o

R 388\ [X H 85 A T8 5 i S 7 3 R AE
i EEAEBLE 1500~2500 kPa.

(OGEvt R AT RS 5 [F] 2 A5 A B bt

6 B 3 1) 1 AR 8 R T L EIE 5

(5) BB ER, AT Tz [FIE i He 2%,
(HIE A LAY ) 52 2 400 (AR R PR BOR THEA R
B, O RIRAR SN B A A BE 2 AR R EEAT G

% e 5E35
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