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Research on bearing capacity of Angola Quelo sand strata

PENG You-jun', YUE Dong', PENG Bo>, AN Yu-fang'
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Abstract: Brownish-red(Quelo) sand in Angola has formed for a long time. In low moisture content, the soil has high bearing
capacity; but it will reduce largely when meeting water. Ground treatment schemes often have different views. An amount of project
practice and special researches prove that, there is a obvious correlation between bearing capacity and moisture content. Through
sampling in pit and in-situ tests; the physico-mechanical properties of the soil are identified; through analyzing the cone penetration
test (CPT) and plate loading test (PLT ) results with different moisture content, a power function relationship between bearing
capacity ( fu) and moisture content for this soil is built; and a linear empirical formula between bearing capacity( f;) and cone
resistance(q.) is given too. CPT results indicate that cone resistance(q.) and side friction resistance( f;) gradually increase with depth;
soil is even, but friction-resistance ratio(Ry) is small. According to the analysis, it is high risk taking the non-rolled soil (original soil )
as subsoil. For multi-storey and 9-13 storey buildings, using replacement layer of compacted fill is more reasonable than pile
foundation.
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Table 1 Main physico-mechanical indices
of foundation soil

b wi%  pl(gem’) py/(glem’)  FLBLk e Eo1-02/MPa
B 5.1 1.85 1.65 0.625 12.0
VEr wNEIKE; p NEE; P THE; e WALBRLL; Eg-o02 MBS .

SR FH AL SR IS SR A LR KT p,
K 2.05~2.10 glem’, M IKEN 6.5%~7.5%,
BRI SRS T35 A IR (Quelo) P 1-#h )2
A Jhg B s e B 52 () S HE A

W AE A S KR T 18 ¢ LU LIRS IR
JE 8~11 i fi5, B3RS 1=0.95, FLKRLLHT-3MH
e= 04, BAXESAREMR. 75 1.0~2.0 m &
(AR 2 AT PR RS R B, s N g E
720~800 kPa I, ZiHUTEREACY 1~3 mm, p-s
3t h—4 Lk, ABIIMRE.
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R R 5 ¢ EAHMER AT A%, R
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A MU RO AR, BB AARAE K, NS
FPRIIRD, (RN A6 BRI [, 58 3
AMLIIE S, fL5 ok A6-2~A6-4, MUk
FHXRF+0 = 109.95 m, K—1.0 m, 3 ANyl L oAk
SBE A7 g, AN EEEERR F £ B00E /N BB FE AR AL
(2R AESEA AR, Wil 1 s
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Table 2 CPT mean values in original ecological sites

bR/ m ¢./ MPa fi/ kPa TIKFE W/ %
-1.0~-2.8 1.6 6 45
-3.0~-4.0 15.9 72 32
-4.0~-5.0 18.2 86 3.7
-5.0~-6.0 193 103 3.4
-6.0~-7.0 21.1 121 3.4
-7.0~-8.0 22.6 147 3.3
-8.0~-9.0 23.9 149 3.3

2 FE 1 TR R, (DR T 0.0~1.8m
N RAFKBANGZRREE, L& /Kb
TR IR B, LIS KR 4.5%L
M LR, q M ARG, LAAEG (2) b
-3 m LR LR EKELNT 4.0%, 0 LJER g
H LSRR, MbRE-3~-9 m, ¢ M 15.9 MPa
BEVR 5 2R MR N E) 23.9 MPa, g flEK, HEBA
B IR s (3) MAEIE R X D SR AR,
2 g K F| 15~20 MPa i, f, ik 200~350 kPa,
MAW )2 RKIRE T ¢.>20 MPa I, f AE]
150 kPa, EEFHLL Re=0.3~0.6, LW .
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Table 3 CPT mean values after water immersion

bR/ m ¢./ MPa fi/ kPa TIKFE W/ %
-2.5~-3.0 3.8 15 6.0
-3.0~-3.5 22 10 6.1
-3.5~—4.5 1.7 6 8.1
-4.5~-5.5 1.9 7 8.6
-5.5~-6.5 2.4 9 9.0
-6.5~-1.5 2.6 10 9.1
-7.5~-8.5 3.0 12 9.4
-8.5~-9.5 3.1 13 9.5

M 2 F 3 ol LU H, (1D bri—2.5~-3.5
m A, g F £ EE IR 2, R DL E
A H A RO [ B 1.0~1.1 m, Z R
W25 2 PAHFEIRREA L, g0 T 3R FEDR
Ay (2) HUZIELERK 8 d, MIRILIREE A 8.7 m,
IKIBIBE MR E A 10.5 m; (3) FRfF-3.5~-5.5 m
PRb T2, RHIERZEZ P EEZ I E, q.°F
YJEIEF] 1.7~1.9 MPa; (4) EEBHLE ReH 0.2~0.3,
S FEEAE AR E2.5~—11.5 m Z [i{ 6~21 kPa,
KRB AT MESE eV, AT RIS IR R R 3%
BB,
3.4 NKENXHER AR

FH T2 ab by B 2 iR X A B 2 A 400 mm,
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KT 1.0m, JKifTEGHEIAR 0.8 m, ZK A 35 4E
KIHZFKMHOL, BEEAEKIMINZ 1.0 m 1) 3
RS C3~C5, M BHAAEFLILE S K
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Table 4 CPT mean values in area of human activity

%/ m q./ MPa f./kPa FKE w/ %
0.0~1.0 2.4 11 6.0
1.0~2.0 2.7 13 6.5
2.0~3.0 2.8 10 6.7
3.0~4.0 2.8 10 6.8
4.0~5.0 3.1 11 6.2
5.0~6.0 3.4 12 6.0
6.0~7.0 3.8 14

7.0~8.0 4.4 18

8.0~9.0 5.3 24

9.0~10.0 5.7 27

4 PAFNE T 10.0 m YR EE RIS A Bt AT
DIEH, (1D TN T KISIR K, )
AR I B K RAE 5.6%~6.8% []; (2) b2
qo M £ LU3R 2 PR AV AIRIR 2, YR BE 13 m 57K 3
BIRT 4.0%; (3) HiFEF2572 712 (K 2.0~3.0 m)
BN g = 2.8 MPa, £ FIZHTZEI A, BH
RIE IS0 FENE: (4 WA 10.0 m NI £ =
10~27 kPa.
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b T ARSI (Quelo) HiUZ (ML &K EL ),
76 KK — TR AN B A T T R AR I
(R IG . M 13RK 24 h 5 B R B M AR
JE 200 kPa [k J) FIFURE/K LA EATRE: PIIK
LI AR RIS 2 58 AT iR 5, X T T
0 AR (0 LEIR, 503 (Rl K L id ik
T THCE S BR SR AR e, AR I e A
IR BEREAT, BUA T LR i AR e R o
3.5.1 KRR T g ik 5e

RBRETHEE LAk 2 T

1.5~2.0 mBEAT, B AR AL A 0.50 m® Al 0.25 m?
PRI, ARYEEATRE: ps Hhek, HuIL&E JHy
AEAR I, (RSB R RTE) MOpN % € B
(177 NIUE, 980 L2 157K N T 4.0%00, 8
RIGAE BT e KA A T, DU RSN T 3
mm, — N — SR E L, WA 15 IR E 17k
IR MRS KRR T 4.0%0), EATRE:
BIReF O 2 A BV IEAE, RIS SR LK 5.

K5 RARETHEFREHRR
Table 5 PLT results in soil strata

e W% WE KR w TEE LB e I fx
g5 HAE-H  /m /% ] (g/lem’) /kPa
12-27 2008-03  1.60 5.1 1.72 0.549 150
16-15 2008-03  1.85 3.2 1.66 0.663 240
13-17 2008-04 1.5 438 1.62 0.654 147
17-12 2008-04  1.55 2.8 1.71 0.641 >300
20-1 2008-05  1.60 5.9 1.60 0.676 131
19-12 2008-07 1.55 3.9 1.71 0.665 >360
15-G  2008-07 1.75 23 1.60 0.672 >360
22-31 2008-08  1.70 3.6 1.62 0.653 >400
18-24  2008-09  1.50 4.1 1.65 0.651 220

e WG S KK — W LR S M i 5.

AR (R AR B R S LR L AL 1+
BRI, AR AR 5 KR KT 4.0%
IS, A8 T R 8 04T A 2 A 20A
3.5.2 HuhE TR KAE T I far i

AR [F) b, A AR Al 2 em R BR A
2, R ERK 24 h G IR IRE . R kLR
K SE T R FH R TR0 BH B B A IR 60 5 M R 5
JO T D L ARFE, e Bk SR SRR bR, 2K
PRI SR W 6. FHERTTLEH, HEE ANk
BK 24 h BUESERK 8 d 5, MRS KRR
7.4%~10.5%, 4 IEAL T 5 AR R K AR FPIRES
I, AR IIRHEE [, B,

R 6 B THEMAALERR

Table 6 PLT results after water immersion

R R RE BKEw TEEp LB o KT fu
g5 HWAE-H  /m /% [ (g/lem’) /kPa
18-24  2008-09  1.60 10.5 1.62 0.667 95
ST1-2 2011-08  1.00 7.4 130
ST1-3 2011-08  1.00 11.1 100

4 IR S8

FE IR (Quelo) ZL (i) b JZ 1 5 /KR w<4.0%
N, VEFARE A 0.030~0.070, JB T ARk
M KR GOR KRR, e LR EE S
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42 FABIFEESHELHEI KRR

FEIR % (Quelo) 21 tAfib 11 2 R th 2634 6
PRA TR, L2 Ao O, A . iR
FWH, BEKENT 4.0%0, Hif K 3.0~5.0 m ¥
FEI) g A5 5] 15.9 MPa;  fEMRERACIRE T,
FIKFEHNT 4.0%2% K 8.6%, g fH T34 T 42
1.7 MPa, [rlth s [FRFEI g 98> T 9.3 £%, f kb
T 14 A, AT K ERHE LB A IR e M AR K AR
0 TSR SR BRI I AMIE T 2B 5K

PRI LG R, Rk, PR R b2
HIF G 4.0%~8.6% 15 K H 4 A 8K R K5 1
MRRE .

H A1 23 mr R 5 # ) ldRaR 56 (6] LT A SR
WD, HE IR T K 2.0~4.0 m A& FFEAE
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i% 7 e~ ,fak ﬁﬁéﬁ.
Table 7 ¢.and f, corresponding data

RS 41 q./MPa fu !/ kPa
1 1.66 120
2 2.24 140
3 2.93 160

AP CTFEETA GEIRD B i
2 N, W R RO - (KHE KB v SR
NN LEERENMEAR R LR A, HIERH A
P50 15 8 ) ARG (K0 LL S RLE LU D>, AT
TR AR, MR 7 W8, BT f, (kPa)
5 g ERTER R
fu =31.4q, +68 (2)
b5 B AT
R () HKRH R =0.9975, SAEREME,
WiE 5 Fror.

240
£ 200 |
-~
2160 |
o
= 120 |
i S =31.417g, + 68.473
§ 80 r R*=0.9975
3
% 40 |
0 1 1 1 1 ]
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HELBHLF) g, / MPa

B4 fuh e KR

Fig.4 Correlation between f, and ¢,

R I, MRS KN T 4.0%I0, HE
SKBH ) g — KT 10 MPa, HR4EE 5 IR,
BE AR B RFEAE £, — KT 300 kPa, 2 (2)
ANEH

5 4 @
(1) BikX BN BEEE NMET 1.6~

1.8 m, W-LJZM, ABBIR, WRAZHR L 1
TR ANE R F TR AT A LA, £ el R KR



1 2

SRR S T RHRS BRSO 2 (R AR5 337

BEog AR, 7S e AR K ZE R D%

(2) ¥2E (Quelo) b L2 17k )15 5K
RAARRBKR, UEKRET 4.0%0, H&EH
FRIEAH YL 300 kPa, HiuZiE/K )G, Mgk« W
WD, R R RIRR S P VAN 7 S - A
HIG T KR .

(3) k&2 (Quelo) fb-1-Hb )2 (1) HE Sk BEL 7 Al
REFERH ) BEVR B B e i, ARG FENZ, HE
FORT 2 mm FRHBORAR D . ARG, fEHh
REKINBIAKMIEOUT, RIRHIE AR IR
160 kPa, iy /K4 4F N HuIE - (&% 14 120
kPa. SEERIEH, X T2 )28 9~13 2y, ME%
JE LR AR K B DL, SR e SR BE I
B s B JFLER 2, 7 R S Y i SR 4 T
W R TR AR T LRI AT PR R

(4) 1321 (Quelo) 5 1 2 AT LIGH bl s 15
K, PR (D AAEIE RS ISR, BT
FRE R bRk, RIS (2) T L AR 2
TEAEL,  IX A2 A 2050 SR FH 28y i b o A%
(), WE R .

(5) R E LT HUE A B, 2R
FE L 7y R IFLAT, 6 SRR K 4R 2 Bl He 6~8
i, ARONEEE R 1.1 m, g {EA#E5E 0.5 MPa
Db, %0 T D IR s L s AR e L PR
RSP DR AR A F.

(6) H12H (Quelo) #b-LHZEEAKEMT,
7 Al R 2] ) 0] B B BEL ) AR/, SR 2 IR RE A
FHE K5 (P00 S BH At , WA S5 S 3R A3 11
FEEE RN, JERE TR A R .
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