F40%E Foil N %o oaE B Vol.40 No.6

2023 4 6 H Journal of Highway and Transportation Research and Development Jun.

2023

doi: 10.3969/j. issn. 1002-0268. 2023. 06. 012

it 7ex Y KR T B B IR AL BE & b i i A B
'I_&L AE i‘iﬁ oo fF 32

gjﬁ/\r Eﬁj{il 77 y %’Sj{’:ﬁ 23 %‘Q&—L23

(1. INFRBHF Y B LREERE, LR m‘ﬁ 250101; 2. mﬁmﬁﬁﬁﬂuﬁﬁﬁiuﬁﬁﬁ/\ﬂ, 7R ¥R 250101,

3. INAREE SIS A A RAR, WA I 255000)

BE. ABEZEABHRBHEFERAI ORI M FHEOEERELFRIEFRM, FMRRGER, FETL
*#&%f% THEE, TR, MARARE RSB K E&%iﬁﬁ@i&/\tbuﬁr AT T BRI AL R e B & o AT RO
N, RAARAR T AR, ARF SO B R BT B S AR R K R B TR AR R, AFRAF S oF i R R
ééﬂia/‘\rbo EATFREDRRGADE, RERE Mw}zu BEHET A iork, 54880 S5 RRG A
EBBERAR K FEARIAT T 2T, %Fﬁwﬁa/\km‘iﬁ%éﬁ}i%ﬁ&m& ALY R EFTRETREAT, FHEFT A
éiﬂiﬁis BEnHr, REAW, RAF ENMBBER A PSA32S RIREH 61 RSDME R 6 &R B H P HE TAE2E
Ky AKBASHDUEAAE, REREALKEYHE R Y a, WE ARG T M, /L7J<4ﬁv/,mz}1 B ¥ R B 5
K, ALHIE IR B R AN }ﬂ7}<2ﬁl}:k4/\?H*T‘f’%?K%\ﬁ/JE}“ILJHi/JL% &SP A B2 038 5, AR E.
FIEIR ARG | AR REOR A SRS EA 1%, AABRER éﬁﬂﬁﬁgk'&ﬂiﬁ, AT Wi R
o T B R ME A é’Jo.w%\I&f RS, KESHERRZLA 10: 90, AKEH 70%, srmFABEH 1%,
K. ER AL, BAET,; RIRATR, ASDEER,; RAMKE,;, ¥aRE
FESES. U414.1 CERFRIRAG: A XEHS: 1002-0268 (2023) 06-0084-09

Experimental Study on Mix Design and Road Performance of Fluid Fly Ash
Subgrade Filler

ZHANG Si-feng™', WANG Yu-jia', GAO Li-yong’, GUO Guang-ming>”’, JIANG Wei-liang”"

(1. School of Traffic Engineering, Shandong Jianzhu University, Jinan Shandong 250101, China;
2. Shandong Hi-speed Infrastructure Construction Co. , Ltd. , Jinan Shandong 250101, China;
3. Shandong Hi-speed Zibo—Linyi Expressway Co. , Ltd. , Zibo Shandong 255000, China)

Abstract: In order to solve the problem that the compaction quality cannot be guaranteed due to the small
working surface of the subgrade at bridge and culvert abutments of expressway and consider the requirements
of environmental protection, the mix design of fluid fly ash subgrade filler that without vibrating, can self
compact, have low bulk density and are cost-effective is carried out, the analysis of the factors affecting the
road performance and the evaluation of the road performance are also carried out. The fluid fly ash is
prepared by using low grade cement, low grade fly ash and polycarboxylic acid high-performance water
reducing agent to obtain the high performance/cost ratio and the mix proportion that meet road performance
requirements. The initial mix proportion is determined based on the flowability, compressive strength,

bleeding rate and density of fluidized fly ash, and compared with the relevant indicators of fluid fly ash that
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using high-grade cement. Then, the experimental study is on the other road performance and influencing
factors of the filler with this mix proportion is conducted, and the parameter sensitivity analysis is conducted
as well. The result shows that (1) The physical and mechanical properties of the fluid fly ash prepared by
class F grade III fly ash and PSA325 cement meet the engineering requirements. (2) The water consumption
has great influence on the flowability, compressive strength and bleeding rate of fluid fly ash. As the water
consumption increases, the bleeding rate and flowability continue to increase, but the compressive strength
decreases. (3) The water consumption has the most significant influence on the bleeding rate among the
abovementioned 4 indicators. As the dosage of additives increases, the fluidity, compressive strength and
(4) When the
admixture dosage is 1%, the water stability of fluid fly ash is the best. The optimal ratio of fluid fly ash that

bleeding rate of the filler all increase, while the freeze-thaw cycle coefficient decreases.

meets the construction and road performance is determined as follows: mass ratio of cement to fly ash is 10 :
90, water consumption is 70% , and the additive dosage is 1%.

Key words: road engineering; mix design; experimental study; fluid fly ash; road performance; influencing

factor
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Tab.1 Active constituent of class F grade III fly ash (unit: %)
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PSA325 358 2.6 236 308 15.2 38
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Tab.3 Main properties of polycarboxylate superplasticizer
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Tab.4 Flowability of fluid fly ash
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10 : 90
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3 13.6 13.5
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Fig.1 Curves of flowability vs. relevant factors
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Fig. 2 Curves of compressive strength vs. relevant factors
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Fig.3 Curves of water consumption vs. bleeding rate
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CBR A8/ %
Bt fr b

HA2.5mm BEAS5.0 mm FZE
10 : 90/70%/1% 51. 80 42. 44 51. 80
10 : 90/70%/2% 25.47 21.33 25.47
18 : 82/60%/2% 88.79 78. 08 88.79
18 : 82/70%/2% 49. 56 41.65 49. 56
18 : 82/80%/2% 38. 08 43.35 43.35
26 : 74/70%/2% 86. 60 67. 88 86. 60
26 : 74/80%/2% 56.53 45.03 56.53
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Fig.7 Curves of water stability of fluid fly ash vs. admixture
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Fig. 8 Curves of freeze-thaw stability coefficient vs.

admixture dosage
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