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Mesoscale numerical simulation analysis for temperature distribution in early—-age concrete

WANG Licheng, WU Di, BAO Jiuwen, LIANG Yongqin
(State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: The mesoscale lattice network model, in which concrete is treated as three—-phase composite ma-
terial consisting of coarse aggregate, mortar and interfacial transition zone (ITZ) between the aggregate and
the mortar matrix, is developed to analyze heat transport process in concrete. In terms of the Galerkin-
method of Weighted Residuals and Finite Difference method, a heat conduction equation as well as its dis-
crete form for the concrete ingredients, i.e. aggregate, mortar and ITZ, has been established assuming that
mortar is the main heat source during the hydration process. A time—varying numerical simulation of the
temperature distribution and the temperature fields affected by the aggregate pre—cooling and boundary condi-
tions for early—age concrete is carried out by means of the mesoscale lattice network model, in which the
thermal-chemical coupling mechanism has been taken into account. The results indicate that the mesoscale
lattice network model can be effectively used to predict the adiabatic temperature rise within the early-age
concrete.

Keywords: early-age concrete; mesoscale lattice network model; temperature field; adiabatic temperature

rise; aggregate pre—cooling
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Systematic construction pattern of the sponge city

WANG Hao'"?, MEI Chao', LIU Jiahong’

(1. China Institute of Water Resources and Hydropower Research ,
State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, Beijing 100038, China;
2. Engineering and Technology Research Center for Water Resources and Hydroecology of the

Ministry of Water Resources, Beijing 100044, China)

Abstract: Sponge city is a new strategy of integrated urban water management in China. Due to differences
in perception and limitations of disciplines in academy and practice circles, understanding of the connota-
tion, implementation protocols and approaches of the sponge city are divergent, which hinders the research
and implementation of the sponge city. Based on the identification of basic urban water-related problems,
this study illustrated the scientific connotation of the sponge city, and proposed the protocols of sponge city
construction. Through a systematic review, this study proposed three substantial contents, three diagnosis
items, three basic approaches and three balance equations of the sponge city. The fundamental philosophy
is matching the sky area with the ground area. A systematic formula that covers all elements and all pro-
cesses of general sponge city construction is presented. This study may provide the foundation for research,
planning and implementation of the sponge city.

Keywords: sponge city; urban water issue; construction pattern; urban hydrology; urbanization
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