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Abstract

In order to define the possibility of silt in the Yellow River Flood Area to be used as admixture in
foamed concrete, indexes including wet density, silt content and silt plasticity index were adjusted
by remixing the components. The mechanical properties, including the unconfined compressive
strength, elastic modulus, fluidity, drying shrinkage value and water absorption, were researched
by considering the silt plasticity index. The results show that with the increase of plasticity index
of silt, the basic mechanical properties of silt-based foamed concrete decreased, and the fluidity of
slurry decreased, the drying shrinkage value increased, water absorption rate increased, but it
can meet the road performance requirements.
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1. 5|8

MR LR AR, mE . BOLTELR. M AR ERE, R B —Fh RAFRIAMRLE
ZIEH B TR . TR, BB A RREHT N T B AR, DUt I 7y, B TR T
BE[1][2]0 AT, H AT A SR E TSR A7 AE N P A EEROR T, B ZRRIE T Ho—, BEEMREX
SRR S, AKYE PR I i k™ B, e TR RN R, TR B RALE LR 23] [4];
Ho=, RV A A AT 0 I R v i ™ AR 2B TS B LB AR, AT TR (5]
PRI, V25 23 R H R Tl PR AR B 20 7K » Lo 5 AT 20 7K Ve B - e IR A g I B3 T A
A SCE I BRI B, AR TR X2 2040 B SR R AU £, KA BT 0.075~0.002 mm 2
(E11Ei5E v VA I S /N (187, i N v DA AN i e o/ e i 0 i = w1 T e vl 2 Y PR A PY
—EHVRRLE SR, S8 TR K e B A

B RS Al Bk S, HHACEOK IR AT P 2 DRt e, 74h, AR
IR B AR, A B & EE AR RE R A A5 T FTRAE 7] [8]. BRI, ASCEE W T
At B R 1R T AR S G RN R IR S R B SRR, SRR R VER B S iR
JREVERERIOR R, R A i AR AR, sk - i i) TRENIH -

2. EBHHIE
BRI R FLFRIE L, S T AR PSR SO B B, OB RO U 14 12 TR
3. BLAEERIHE

WG FT R % T 3 MBEE(600 kg/m?, 700 kg/m®, 800 kg/m®). 4 MK HIBE (0%, 20%, 30%,
40%) PLE S FhEAMEFR%0(7.2, 9.3, 11.6, 13.1, 15.40)1F RikseAr &, 360 ML, W 3~5 fin.
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Table 1. Number of remolded soil and liquid plastic limit

= 1. ERTRS RREIRE

TGS TE = BO A Chy JTURY LKl 5 ) TR o, IR wp IR I
CST-A 1:0 (2l Bk 1) 32.16 16.76 15.4
CST-B 3:1 29.4 16.3 13.1
CST-C 1:1 30.8 19.2 11.6
CST-D 13 29.1 19.8 9.3
CST-E 0:1 (AfUkl iy L) 23.93 16.76 72

Table 2. Grain gradation of remixing soil

2. BERTHNRER

e SR e
TS
0.25~0.075 0.075~0.05 0.05~0.005 0.005~0.002 <0.002
CST-A 5.6 6.6 20.2 20.1 47.5
CST-B 6.0 6.8 32.6 16.7 37.9
CST-C 6.4 7.0 45.0 134 28.2
CST-D 6.8 7.3 57.4 10.0 18.5
CST-E 7.2 7.5 69.8 6.6 8.9

Table 3. Mix condition of 600 kg/m’
% 3. BEE A 600 kgm’ BERALL

A IR RO 8 2 (%) 7K E (kg/m®) 7K Y8 A & (kg/m®) 4 1+ F 2 (kg/m®) #0 HURG - & (kg/m®) H05E FH &2 (kg/m®) SN (kg/m’)

0 200.81 365.12 - - 34.07 614
20 201.18 292.74 73.22 - 32.86 616
72 30 201.46 256.47 109.82 - 32.25 602
40 201.88 220.06 146.63 - 31.43 608
0 200.81 365.12 - - 34.07 614
20 201.31 292.74 54.84 18.28 32.83 582
>3 30 201.53 256.43 82.36 27.45 3223 588
40 201.75 220.08 110.08 36.69 31.40 618
0 200.81 365.12 - - 34.07 614
20 201.31 292.72 36.58 36.58 32.82 622
e 30 201.56 256.47 54.88 54.88 32.21 603
40 201.75 220.08 73.35 73.35 31.47 607
0 200.81 365.12 - - 34.07 614
20 201.21 292.74 18.30 54.89 32.86 596
131 30 201.43 256.43 27.48 82.43 32.24 609
40 201.75 220.08 36.67 110.00 31.50 591
0 200.81 365.12 - - 34.07 614
20 201.18 292.8 - 73.2 32.82 606
14 30 201.53 256.43 - 109.8 32.24 583
40 201.83 220.01 - 146.61 31.55 592
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Table 4. Mix condition of 700 kg/m’
F 4. BBER 700 kgm’ BERALL

A VR RO 58 (%) K& (kg/m®) ZKYE A & (kg/m®) # - F & (kg/m®) 5k - 2 (kg/m®) 3056 A B (kg/m®) S22 B (kg/m)

0 237.31 431.46 - - 31.23 704
20 237.9 346.04 86.51 - 29.56 726
72 30 238.16 303.17 129.93 - 28.75 693
40 238.48 260.16 173.44 - 27.93 708
0 237.31 431.46 - - 31.23 704
20 237.51 345.84 65.27 21.76 29.63 682
>3 30 238.13 303.43 97.58 32.53 28.33 704
40 238.25 260.28 130.10 43.37 28.00 708
0 237.31 431.46 - - 31.23 704
20 237.51 345.84 43.51 43.51 29.62 680
e 30 238.16 303.47 65.03 65.03 28.31 696
40 238.25 260.28 86.75 86.75 27.97 707
0 237.31 431.46 - - 31.23 704
20 237.51 345.84 21.76 65.27 29.63 724
1 30 238.13 303.43 32.53 97.58 28.33 721
40 238.25 260.28 43.37 130.10 28.00 718
0 237.31 431.46 - - 31.23 704
20 237.88 346 - 86.5 29.62 688
14 30 238.13 303.13 - 129.91 28.84 695
40 238.43 260.11 - 173.41 28.05 705

Table 5. Mix condition of 800 kg/m’
5. BEE R 800 kg/m’ BERALL

B I PERR O 45 5 (%) /K B (kg/m®) 7KV A (keg/m) 9 P (keg/m®) 4935 A 1 P A (keg/m) YK P 2 (keg/m™) S0 %5 2 (kg/m)

0 273.84 497.89 - - 28.28 821
20 274.43 399.15 99.79 - 26.67 812
72 30 274.77 349.68 149.91 - 25.66 798
40 275.09 300.07 200.02 - 24.84 804
0 273.84 497.89 - - 28.28 821
20 274.41 399.15 74.85 24.95 26.64 830
> 30 274.74 349.63 112.49 37.50 25.65 828
40 275.06 300.09 149.96 49.99 24.90 816
0 273.84 497.89 - - 28.28 821
20 274.42 399.18 49.89 49.89 26.63 784
e 30 274.71 349.68 74.97 74.97 25.62 815
40 275.56 300.09 99.74 99.74 24.88 813

DOI: 10.12677/hjce.2021.104028 252 T ARTHE


https://doi.org/10.12677/hjce.2021.104028

Tl &

Continued
0 273.84 497.89 - - 28.28 821
20 274.42 399.24 24.90 74.71 26.73 786
B 30 274.74 349.73 37.47 112.42 25.64 789
40 275.06 300.11 49.98 149.94 2491 784
0 273.84 497.89 - - 28.28 821
20 274.49 399.20 - 99.63 26.7 809
o4 30 274.74 349.64 - 14991 25.64 791
40 275.04 300.18 - 19991 24.96 826

4. REERS D
4.1. FMIBRITEEE

8IS W Y s NP i e 028 =S 9D I NP7 Rl w7 WA BV N AN S B SR 3 AN

MEER/NH 58 HBEAE, MEBEBA, FUERERIAIEE BER K. Ll 600 kg/m® %5 5 HE +
A, RIS LB MR RN 7.2 ¥R 15.4 B, LB EN 20%, 30%FM 40%) T, HPUERE S
BN T 0.112 MPa. 0.158 MPa Fl 0.254 MPa.
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Figure 1. Compressive strength of foamed concrete with different densities. (a) 600 kg/m?®; (b) 700 kg/m®; (c) 800 kg/m*
B 1. TRZBEREAERLNERE. (a) 600 kgm’; (b) 700 kg/m’; (c) 800 kg/m’

R RR T N 700 keg/m® KUK, HR SRR BB, KRR
PR EE CL /N T 0.8 MPa, HZEMKT 0.6 MPa, XELLR LB ER, SRR, SRR R RAR
N 600 kg/m’s HF LB R 20% 000 T, AEERABIERRE > 11 Mgkt B R A
T E N 700 kg/m® HoRy H 15 Bk 30%0F, AR A MRS > 13 4kt 4R R AR
JZ>800 kg/m’ i, PR EmEm, £ LBE <40%ME0 T, o RUTEIEAN .

4.2. BHMEE

AR5 by 35 B R R L E AR R SR LI O R WA 2 s BEER IRV FE R0
K, B BIER R LR R RN B RO, B BRE R - BB M PR RN B .
Ab, EHEE 2 RIAN, VAR L A B S TR A R ), R U, M R IR
EERR LB EW AR RN .
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Figure 2. Elastic modulus of foamed concrete with different densities. (a) 600 kg/m®; (b) 700 kg/m?; (c) 800 kg/m®
B 2. FRIZBERRKERLTERMEER. () 600 kg/m’; (b) 700 kg/m’; (c) 800 kg/m’

RN

K 3 AR Sk LB E TR - BB EO RS R, I, ek LB R AR R
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Figure 3. Fluidity of foamed concrete with different densities. (a) 600 kg/m?; (b) 700 kg/m?; (c) 800 kg/m’
E 3. TRZEIBERRRLIRENE. (a) 600 kg/m®; (b) 700 kg/m*; (c) 800 kg/m®

4.4. FIRITSRERE
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FTUAE Y, IR 0 T AR e (i B S 1T K, L KL R B e tUE 18, 2B BT
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B 5 ARy R E T VSRS 7.2 A1 15.4 BIPTAR EARSRRH T4 th Zext b, ATRVE Y, SRAZ
VESEEL 7.2 BOF HARAIER R R T, TR AR E 2N T VR SR 5 7.2 (R LB SRR SR .
Fr LB s, RRIRE R EN TR E T REOR . IR GBI R BRI R, (R
R W83 K I3, IX IR A AT ARV IR P B SR G O N R A R

DOI: 10.12677/hjce.2021.104028

254 +ARTHE


https://doi.org/10.12677/hjce.2021.104028

Tl &

17, X WAEAF I K 3 IBWR 25 5Kk, SERRE B R BEN. R B SR R
WK 7%, $RRIIK B2, FAHE MR,

= +5120%

o 5130 e TBE0%
o if&ima 5.0 o LB 309
4.0 P A+ 540%
sl
_ s " 454
£ 354 Paior T o b 3 e
’ / 4.0+ ——
g ‘,-..' AAAAAAAAAA T ,l'.. .........
< 3.04 Ak £ 35 r P
P o o S -EE # o o L Aaadsad,ian
& s il & 3.0 i
= 7] s = 7 LA
= / A = >
2 ] AL B 2.5 / o u
F 2 b =
2.0+ o
154 o /{,A
151 ¥
1.0 , : . . . , . . " . . ,
0 5 10 15 20 25 30 0 5 10 15 20 25 30
HW/d H #1/d
(a) (b)

Figure 4. Dry shrinkage value of foamed concrete with different silt plasticity index.
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Figure 5. Dry shrinkage value of foamed concrete with different silt content. (a) 20%; (b) 30%; (c) 40%
E 5. FEMTSENEFERETREGEE. () BLIBE 20%; (b) BLIBE30%; (o) MIIBE 40%
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Figure 6. Water absorption of foamed concrete
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