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A Review on Railway Tunnel Aerodynamics

WANG Tao', ZANG Jianbin™ " , LI Peng®

(1. College of Energy and Mechanical Engineering. Shanghai University of Electric Power, Shanghai 201306, China:

2. School of Mechanical Engineering, Tongji University, Shanghai 200092, China)

Abstract: The aerodynamic effect of trains passing through tunnels and its principles are reviewed in this study. The

mechanism of pressure wave propagation and formation in the tunnel and the rescarch methods arc presented, the
influence of relevant parameters such as vehicle type. speed, tunnel length, and obstruction ratio on the tunnel
aerodynamic effect is analyzed. Meanwhile, the measures to reduce the tunnel acrodynamic effect are investigated from
two aspects of vehicle body optimization and tunnel structure optimization. Finally, achicvements of study on railway

tunnel influencing factors and improvement measures are summarized, and prospect is conducted on influence of
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Chloride ion permeation and electrochemical impedance response of red
mud-coal metakaolin geopolymer concrete

Wei Song, Tiantian Guo, Xingyi Wang, Xiaoyuan Wang, Ruijie Wang, Pengju Han

College of Civil Engineering, Taiyuan University of Technology, Taiyuan 030024, Shanxi, PR

ARTICLE INFO ABSTRACT

ywonds: In geopolymer concrete, chloride ions largely contribute to the surface passivation of steel reinforcement and
Geopolymer accelerate lts corrosion. However, real-time nondestructive testing of chloride fon diffusion has not been widely
Chloride lon content conducted. Therefore, this study determined the distribution of chloride ions in red mud-coal metakaolin g
mioecoefclent s, . polymer concrete with different water-binding ratios under natural immersion conditions. The el
strochemical vpodance. spectrorcopy properties of geopolymer concrete in a sodium chloride eavironment were examined by electr
impedance spectroscopy (EIS) and the relationship between these properties and the chloride fon diffusion co-
cfficient was cstablished. The experimental results showed that the contents of frec chloride fons, total chloride
ions, and bound chloride ions gradually decreased with increasing penetration depth; total chioride ions and free
chloride ians increased at the same depth with increasing water-hinder ratio; and bound chloride ions decreased

with increasing ratio. In addition, the contents of free chloride lons, total chloride ions, and bound chloride ions
gradually increased with the increase of the immersion age. The EIS results showed that there was a signifi
correlation between the diffusion cocfficient and the electrochemical parameters. Therefore, EIS is suitable for
detecting the diffusion of chloride ions in geopolymer concrete.

Chloride ion permeation and electrochemical i...

Wei Song1,Tiantian Guo1;Xingyi Wang1,Xiaoyuan Wa 91,Ruijie

1. Introduction reinforcement.
The mechanical, physical, and microstructural facets of geopolymer

Ordinary silicate cement, which the most typical building materia concrete have been investigated previously I; however, in prac-
requires many resources and emits significant amounts of carbon dio; tice, durability is a significant factor that determine the occurrence of
ide (CO2), which s a greenhouse gas, and sulfur dioxide (S02), is  concrete damage. For concrete under exposed conditions such as that in
an acidic gas. According o stat for every ton of ordinary silicz the marine environment, chioride-induced corrosion of steel reinforce-
cement produced, 0.5-0.6 tons of CO, are released and 1.7 tons of raw  ment s a key factor causing damage to reinforced concrete; therefore,
materials are consumed [1]. Geopolymers, as low-carbon binder mate-  the permeability of chloride ions is an important indicator of concrete
rials that can replace cement, are produced by reacting minerals(meta-  durability [14). Ma et al. [15] investigated the effects of alkalinity and

kaolin [2,3]) and solid waste (typically fly ash, granular blast furnace
ind red mud (RM) [4,5]) with alkaline solutions (alkali metal hy-
droxide solutions and soluble silicates) in indoor or high-temperature
environments [6,7]. Geopolymers and ordinary silicate cement have
significantly different mechanical qualities [, fire resistances (9], and
owing to differences in their chemical foundations.
The corrosion of concrete reinforcement must be prevented when using
geopolymer concrete on building materials. Chloride impermeabili
an important metric for evaluating the resilience of conerete becau
chloride ions accelerate the corrosion of steel reinforcement in concrete
and contribute primarily to the surface depassivation of steel

water glass modulus on the chloride ion penetration of slag concrete.
Their findings demonstrated that the pore structure, i

interionic interactions of the specimens significantly affected the
migration of chloride ions. Dfaz et al. [16] examined the chloride ion
permeability of cement paste with red mud added via a natural diffusion
test. The results of the study showed that the addition of RM retarded the
diffusion of chlori ons in the cement p: amples everal studies
have investigated the resistance of concrete to chloride ion penetration
using rapid chloride ion penetration experiments [17]. It is worth noting
that the reaction mechanism of geopolymer concrete is different from
that of cement concrete. The applicability of rapid chloride ion
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CAUSAL DISCOVERY AND CAUSAL INFERENCE BASED
COUNTERFACTUAL FAIRNESS IN MACHINE LEARNIN(

Yajing Wang °, Zongwei Luo'*"

nstitute of Al and Future Networks, Bei
BNU-HKBU United International College, Zhi

»f Computer Science,

ABSTRACT

lem arouses attention in machine learming
h traditional counterfactual fairness is the
10dels are constrained by prior knowledge.
imework named Structural Causal Fairness
‘F) to achieve counterfactual fairness with-

like previous works. To correct observa-
ffected by the sensitive attributes, we follow
fair sampling and construct structural causal
1 causal discovery and causal inference. Ex-
our framework generates competitive results
factual faimess level and prediction accuracy
the other three baselines. More importantly,
is all based on data and has good generaliza-
> leaming problems.
15— Counterfactual fairness, Causal discov-

srence, Fair sampling

jing Normal University, Zhul

dependencies, nor do they disting
mechanism of the model. However
theory throws a light in this scen
terventional faimess [10], path-s
counterfactual fairness [12].

In causal theory, causal disco)
ing whether there is a causal rels
[13]. Turing Award winner Peal
ference into three-level hierarchi¢
and counterfactuals. A disenta
tional autoencoder is developed b
adding a fairness regularization |
inference into bandits, soft inter,
arm selection strategy 0 maximi
achieving user-side fairness for (

The counterfactual faimess
wtad renibiiie
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