Journal of Zhejiang University-SCIENCE A (Applied Physics & Engineering)

Rockfill dam compaction quality evaluation
based on cloud-fuzzy model

Fei WANG

Cite this as: Fei Wang, Deng-hua Zhong, Yu-ling Yan, Bing-yu Ren, Bin-ping
Wu, 2018. Rockfill dam compaction quality evaluation based on cloud-fuzzy
model. Journal of Zhejiang University-SCIENCE A (Applied Physics &
Engineering), 19(4):289-303.

https://doi.org/10.1631/jzus.A1600753

Zhejiang University, China


https://doi.org/10.1631/jzus.A1600753

Framework of proposed methodology
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Cloud-fuzzy model
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Procedures for evaluation of compaction quality based on cloud-

fuzzy method

( Cloud-fuzzy evaluation method )

Construct the basic structure of fuzzy neural

Cloud transform

cloud analysis

network (FNN) evaluation system N
reme_ . v 1
Historical | | | Determine the cloud arguments \
data for | of each parameter \
input | | v ' v \
‘ Comprehensive ‘
\ |

Calculate the
number of nodes

Calculate the number
of nodes of cloud-

\
\
fuzzification layer \
\
\

Establish the structure of the cloud-fuzzy

P(x)

Cﬂ (x)= max(cl,u Cn,u C”[/_t)’

1_¢1(x)9 XEI’
¢111 (x), =xell, x<Ex,,

\
\
‘ of input layer
\
\

- ¢[]Z(2EX1[_X), XEII,X>EXH,
¢Hl (x), xell,

evaluation system

N
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[

l\- - — — _— _ _ _ _ _ _ _ _ _ _J

-+
QTGL

\ .
| Historical | Normalize thve fuzzy rules | }“3
| data for Determine the arguments \ ;
I outeut > of the function \
e 7 §
Tinoutdata | [ 1 Eiiblihizilidifiil ST d
[| Input data R stablished cloud-tuzzy 1‘ 8
|| ofthe ” evaluaticw system g d /\ }
} surface | Calculate the fuzzy rules | \
v |
} | Normalize the fuzzy rules | \
v \
} | Calculate value of the function | \
| 7 g ||
| | Calculate the evaluation value | }

T w . .
| : Jodgs e Calcu,;te”hé | Detailed procedures for the cloud-fuzzy evaluation
| compacton quaity | | classiication (C)of || atributn® | of compaction quality
| P QuUaY || the predicted value || possibility f C ‘

Zhejiang University, China



Rationality analysis of the cloud-fuzzy models
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Compaction quality evaluation of whole dam surface
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Conclusions

B The present cloud-fuzzy model takes into account the uncertain relationship
between compaction and its factors. It can express the randomness and fuzziness of
compaction, and can compensate for the sole focus on precision by traditional
approaches. The present model brings compaction evaluation more into line with
objective rules.

B a triple-indicator method was proposed for evaluating the compaction quality. Not
only can this provide the value of dry density at any grid, it can also give
membership and the probability of dry density belonging to a particular
classification.
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