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Causes and disposal measures of concrete cracks in

highway bridge construction

Xiaobo Liang
Yunnan Shengmeng Engineering Consulting Co. , Ltd. Kunming, Yunnan 650217

Abstract: Concrete crack problem is a common issue in highway bridges. The appearance of concrete cracks can have a
certain impact on the engineering quality, and in severe cases, it can affect the personal safety of travelers. With the continuous
prosperity of the market economy, the demand for highway bridges is gradually increasing, and therefore, the quality of
highway bridges is receiving more and more attention. The concrete crack problem significantly reduces the overall quality of
highway bridges. Therefore, construction personnel need to explore some methods and means to improve the concrete crack
problem to ensure the quality and safety of highway bridge construction and use, thereby guaranteeing people’s travel safety.

Keywords: highway bridge; concrete cracks; causes; treatment measures

T 2P R R B AR H Vs, P AT TR B A i
AR SRR B R, AT A TR RUSCR AT TR B G FY)
—AN RS, A A B L, TR H AT 2 T
it THAR O35 7 A4 T+ 1, IREEHAE it T
T — R EEROAORL, BAT A, AR E R A — e
e, ENHBTRE TEBhS3] T AR H,
Wit =2 TR 18— S A TR R R, AR LA T
HAE R A S UREE RIS DL, A E2 RN it T R 1A
Ut , AR 2T 2 G R ey A . R,
N T R HAF I PRUE S BB o (B A, IO AU
RFREE L REEMTE U N, DARAS L B8 R £ A2
SERIL, (Rt N R R AL RE

— NEHRETHRETRENREE

DN BT G 7 A TR - 2R A e T IS TR BT B TR )35
KAEST, W/KE B RREE L 2 A AR N R,
thy, LUK, TREE T REE TR 2 N 2 BK 0 i 18 2
Vi, AR — LR MBI B W, AR 5
TEVERAE, AR R R K AR P R 2
KRR, BRACAE 2 TR EE L Al FoT R 5
ARFFHORBORE, IR, Bl ib A BN R4S
Pk A, B A BOREGE , B 22 Y

PABEAD, 2R (ORI, TREBE P I K,
SRR FNERACAE FH SN T2 R RS . Wik /e &%
W IR A AT R TP AR A A b, (B AT 18 18 T 2B Ak R
JOF, T LE A 2 T ok, 7 ) 285 K R k27 )
SO, M2 IR EE R, SRR S B i
P RBENS L™ A

ZVABIRR R SR RE

IEEAE

TREE T WAL AR ZFME O, TREE T A GER— M
T ERETE 4 2 5 A/NIFLARY, TR RREE 4 2 B
FUKAC RN, X BHEREE + 7K 73 sk Sl 28 & ok
TR £ T oK s o AE— e YRR LY
IREE K S AW B &, IREEL A S A
g8 as/N, I RS+ A REAE IS . IR TR
PRGN F T PRI TR e R 2055 . A TRERiHIR
B KM RE K, TREE L I s, ek
TRBE L P d4E

2. fp Lk

o 3% 445 T2 B R AT GRIREE - 25 I DR A A T
AREE, i, Skt e REEdEETT RS
PR B E B EME . A — R 2T A B

1



DRZEHAAET 4581 :2022 F 4 %5 8
ISSN: 2661-3697(Prin); 2661-3700(Online)

@!J@.iﬁr;ﬁ?....

FER TR TP % e B S BRE L, AR A B
BRFRU N T

3. IRk

VL S4BT 1l D PR = 2 i DR VR - P AN 2%
SEY, WA TG, SR RS P A
WZ R, Wmisl &R+ P RsE g -4 (TR
Fl—) o RSB IRER RS IR EE - a5t kA
PR aE, IREE A B R AT o IR R 22N
T 220 1 — FU T IR rRE RS2 VE L, ek
TRBE 7= A 2455 1, AR T b i 22 S S TR BE - 1 B
PR, AN BNRAS FARA, DL T A B R
PRIREE TR

ARLAAAL LR
B 1
= B B R TR IR B R R E
(—) gt K
NEEB GRSk A 205 R 8, I AT
BN FEAR BB R AT, NIRRT 38 ) A LR
AR, 22 B A T rh s B — L R AL AL 5
— Lk S A5 IO AN S B B 2 Hh ey 2 o K 1
B, XFEFR R 2 T, Hak, R BT
R T A b, i TN D% AT BB AT 56 44 MR T 141 4%
25 BRI R EA T 1., SRR AT BRI S B 7k 28
G NI K SR U o VT 7 S (A O 5 €T 1B S
5, XSO A BTRE R A SR, R4S
BURGE - 2EER B
(=) WEERAR
Tk B 2 S 2 1 TR A5 5 - AR Y — > e B )
PR, TREE T A5 R T IR 1 3 vy 1T g 5 | R b AL b s
o BSRYIIREE L AR R, S IREE T AANE
HIR 25 AR, Xt S EUREE LI NN T, T
AR RIS R ARBAE T G 1 5%
PER, AN AR R i s A, A RIREE
MRE 2R, e s,
(=) Wi | EREE N 4
W 4% 2R AR IR EE LB A R B, &
FORBE T I RN R AR Z, G, T
HPRL, M TR R EOR, TR R AR —
BREE - B REE RO, o AT 2R B W4 B
L, I EIREE RS, oL B B A B4R T
BTG R
() Jits CAPRBT A S

S THEEE -+ AYE T A CE N THOR EAT,
[FIRFATE TAS R AT, il TAPRH B A S RS-t i
FEAEEARRGER B, FATE T, RS 2RO
HIZKYE, YT HUKASAY, XSEpP A I i, (H R
IR LR AL, st RIREE L R B s
b e iud 2, s REE LR Hd b, K
MBI GG, #Rori bR EE LA SREEZ B,
IREE, FARIREE L AR

MO, R e T iR R RS RO IR HE IR

(— ) SRALXTRBE - i P

FEARZ A/ NEI BT R TR, (e TP 4H R
MBS BEFHREE 10077k, AR RERS R i 3y 29 B
ARTF HLARJEL TR, R 2 i) ik T M A A A R A%
PFR AT T8, BT TSR e Pk 7t o
LT B TEXRERYIE TERBEARE T, I 47
BEPEIRBE - 2 AR AT 0, e A UL
SRR, — B BRR Bk b AR B o 7 S I Y
PEATIE, AR A B A AR R R, B e
FrRele, Rl e 2 R R A LA SR R A B
R P HR, TREE LR A DU R SR R
IR A 3 BRI R, NI, fEfiHHREE 1)
ARG N AR AT AR I . R, RAE TR
SRS REAR N, AT W LA , GRS B E L 54 3t T
PTG T A1, I EAES S e i s 25 BRI A7)
PEATAEA, 3 AR BE L O RE R AR, IXAERE
AR D B DL 7 A

(=) st A i) s TG A

NEBRI B RARZFR, b, W, K
PSSR TEME T 2R, 77 20K SERpRL 2 ihis ik
P T, KA X LERPRL S A S AT SRt
X BB HO AN T TR, T AN T2 it b
BHATTRVEER AL, X T — L8 USRI R T T, IR
BRI TR TR A, A R BN,
SE SO ST RREA T B RS A, i AR AR AR
SE I AT RS A5 (9 B A A o SR A BT AR
AFFEPRIE, ERNEATCR, M, SO A
BLETT M A, AR EARBORT T TR S

(=) Xl T ATl

LA A9 T T 2SR TR S 2R S R R 2R
PR —LEHAL, Tl T B B B0 BT R A UCTR
BRI RE AT RO, REF RS RAE S, R’
R/ TEER B, AN DR G B T A%, 7R T
TSRS R AL E A TR R, R, PSRt AR
JO7 ARl T 48 R R/ N BERE TS8R AL E, Rl AT
DU T4 i 7E R 3 LU/ N B B T 7 2R
it T 2807 BT, DESRI I 1 2 K o BT — S 2
FEBRI I a1 B, HAnBeve s B s ol . 3581, i
THARFCR AR, R AR R I — R 2



GQHM%&

HRZEBEFAHART 458 :2022F 458
ISSN: 2661-3697(Prin); 2661-3700(0nline)

JEP o it T Be R R AR . T MliAk
MHRIET L, AR BRI, SR T PR
T A A5 2 i SR IR DU ) 7™ A o A2 A T 4 A3 4 1 £
522 T, SR eE R Bes, e A, L
RREE, XA IR 2 B A A R, B8R
G E AN R, RS TR AR RS B0, BRI
AR A St R A AR AR AL, DBl N AT 5 LA P PR
BiJy, MR ZEE N RIMER . S8k, Feit T ansf
KB AR — L n e s BN AT B, SR
BELRORE S 1, DESUS R BT A PRI AL R AT
R BRSO PRI TR BE R (PEILIE ) o

HERRRIELRE

(F=)

(1) siAbiREE T AR mikk B

N BEHT R REE B G T LI —Se 3R SR AL FRVE R A T
EAh, (HRXF T — i AT X T— 28 SR LB,
FEUY TR LAV, BN A o 1) — 25 Bl . — i
THOLT, XTI OUA B AT i B e Rt i Bl sE
FTRBE T AL B BTN, BRI A TSRy, ARtk
VERR 233210 B0 K AR TORESE , e Ja P IGHPR AR BEA T I 5E
B P SE BT AT IR IR, B — 2R . X T
PEBURIE BUA AR B TREE L AT 2R B0, FATTal LIAR
PESEBRIE SRR A B RE BB AN T R A T4
PN —2e 22 s L L BRI ATk S — L5 0L, mT LA
LR BRI Tk A A, T —LETF 3R AR |
UL ELH BRI K BT D0, LR ZEX T 245 Y
REEATWAM G, LUORIEBIR; 1RB I F Y. (REE
T HPREET TR AN —Fh LA R T T, BAE(ESE,
AN, T — L8P RS BB RO, 0.

ZEEGIEAE] 0.3mm, JFRGEREE/ N, AT LUHIT
2V BRI ORI TIOSE . W T LRy H B LA
RASATREE AT, BIAnAR I B IR EE I R 15 O,
FRA T B A0 X S b 5 A TR Z IR B AR . BLAR
MYITEANT . TP RS OLANZZBRSEATRL, XM T 244E 1Y
7-8mm AbHEATIERL, Ho—SeRb A MR AR, FTELE
RN UESEER, WUE 2485 WM AGS EVEFURG L LB 1Y
—BEIRAEAR, ERBCRIREE TR, LG
BT TE AR AN A3 B 17 7K P S s IR T o
f, GiE

N BRI B RAG  OME B R AL S B — I T AR it
THATWRZ, B hEA &R EZER, J
AR, A RER LG T TR A . RS sk
[ R B S T v B DL ) — A Tl R, R A
A AR PR Y TR — AN, R U IR
SR A AN 2 T S A A I o ) R EE AR, A
Wb, T, SR E IR ETF, RIRR
SRR EMEE, R B AR T I 2
UG, BANHENREAR G RE, XA RRLEA R
Pr B FLIEAE I R HE R, HESIFR IR 5838 28 5F 1y T &
o

S 3Hk:

(1] HRBAIE . 2N A it T Fp YR e - S48 Dt PR RN Ak
Tt [7]. AN RS ,2022(16):55-57.

[2] H30 . AN AT BEE AR R 2 4 1 SR R A3 HT 5 B i
A (1] W E R ,2019(18):80-82.

[3] XUME . TR 3% A7 G2 2448 i /AT (D). IR T AR S5
Bt 2010(2):46-48.8.

[4] XUEERSR . AT BEAT R IR E 1 244 il PR B 45 (1],
HEBHERE ,2013(3):64-64.

(5] B T . 2 B HE 9t T 0 AR IR 0] X
BUATE 2018(19):149-149.

[6] XIS . 38 HATF G2 p R AR B EE it T 244 By 1A %
5% (0], PUJIIZK TR 2019(2):81-81.

[7] 26 Bk . 3 AR it 1 R S i DR A W B L
TR X RAHRIT (V). R OAEEER ,2016(12):62-63.

(8] XULL . /N AT R R B ey 1 1 B DR K By 3 %o
%), BRI Rl 2017(14):138-139.

[9] BRIGEAK . 23 it T AR el 15 rh IR 8 - 10 4% R R % )i
X SR T [J]. b 5 2%€ 0 ,2018(18):270-270.



DRZEHAAET 4581 :2022 F 4 %5 8
ISSN: 2661-3697(Prin); 2661-3700(Online)

PR B A TR By b 448 i 1 B 1L

3

gl

EREETX
BMNEETREESOERETELT RMBKREM 550014

W E: ARRGFOAENTERTT, AREFRKERERG, ANHATRZOEZRELE—FTRE, MRS Q
ANREFRZ LR ERE, MTRENBRZENR, AR GERFHALLLTE., MHEELNBERRERZNM
RANZ—, WEHLENHR TR ERFAREM T EE XY R, LEEAES RS ENANRR T2 onFTEEE, B
HE ZHER BTG LN T, AIGRIT oM A ZGB TR G ENE T Tk, HLH LRI EE, STREAR
R A TR E e g A FRAEAR B 49 AT .

KEBIF: NBIUE TR PR T, B

Expansion joint construction and management of

highway traffic engineering construction

Xiongfei Duan
Guizhou Lutong Engineering Management Consulting Co., LTD. Guizhou Qiandongnan Prefecture 550014

Abstract: Under the background of the development of national economy, people’s living standards are constantly improved,
at the same time the requirements for the quality of life is further improved, more and more people choose to travel to famous
scenic spots, due to the increase of tourist passenger volume, highway traffic congestion is more and more serious. The
expansion joint is one of the most important components of highway construction. The construction quality of the expansion
joint will have a significant impact on the highway structure, and even directly affect the safety and stability of the whole
highway construction, so special attention needs to be paid to the construction of the expansion joint. By analyzing the
construction method of expansion joint in highway traffic engineering, this paper explains the main construction elements
and provides corresponding countermeasures to improve the construction quality and safety of highway traffic engineering.

Keywords: Highway traffic engineering; Expansion joint construction; Management
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Research on the application of anti-drainage
construction technology in Karst mountain tunnel of

expressway

Wei Lan
Guangxi Nantian Expressway Co., LTD. Hechi, Guangxi 547000

Abstract: The design of drainage prevention and drainage of karst tunnels in karst mountain areas and the research on the
construction technology of drainage prevention and drainage of such tunnels. The design of drainage prevention and drainage
is the key content of karst tunnel drainage prevention and drainage in karst mountain area. Relevant personnel can refer
to the formulation of reliable drainage prevention and drainage scheme, reduce the risk of leakage and improve the safety
performance of tunnel structure. Based on the construction of Hongtun tunnel project as an example, this paper defines
the seepage problem and causes in the high-altitude tunnel area, scientifically designs the anti-drainage system, and adopts
advanced anti-drainage construction technology and sealing coil to improve the anti-drainage effect of the tunnel and ensure
the quality of the tunnel structure.
Keywords: Karst landform; Tunnel; Anti-drainage
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Research on the train operation plan of China-EU

container based on liner influence

Yufei Qin' Xu Zhang?
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2. China School of Rolling Stock, Dalian Jiaotong University, Dalian 100191,China

Abstract: In order to study the influence of the instability of liner turn port on the train operation plan, considering the multi-

destination characteristics of China-EU containers, this paper studies and analyzes the

train operation plan of China- EU

containers based on the multi-destination transportation mode based on the idea of traveling salesman problem.In the paper,

a dual objective model of connecting time of unit container at port and total cost of unit container train running is constructed

under this mode, and the genetic algorithm is used to solve the model. Finally, Lianyungang is taken as an example to verify

the feasibility of the model, and the train operation plan is studied when the liner arrival time conforms to the Poisson

distribution standard deviation of 0, 5, 10, and 15. It is proved that the unstable arrival time of Liner influence the train

operation plan.

Keywords: Liner influence; Traveling salesman problem; China- EU container; Train operation plan; Genetic algorithm
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Key points of whole process control and management of

road and bridge engineering cost

Sitong Long

Yunnan Yunling Mountains Pavement Engineering Co. , Ltd. , Yunnan, Kunming 650000, China

Abstract: Road and bridge construction plays an important role in the construction of cities and social transportation

networks. Generally, road and bridge construction requires a large amount of funding, so it is necessary to implement cost

control and management throughout the entire process. Good engineering cost control and management can not only reduce

financial investment but also promote orderly project progress, ensuring project safety. Therefore, this paper needs to propose

corresponding management strategies and measures based on the current situation of the cost of road and bridge construction.

Keywords: Roads and Bridges; Project cost; Control management
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Discussion on the management mode of traffic
engineering project

Yongfu Sun
Jiangsu Jetta Transportation Engineering Group Co. LTD, Jiangsu Huai’ an 223001

Abstract: At present, our urban traffic network continues to develop, and has made remarkable achievements in the
urban traffic construction and development. With the improvement of people’s living standards and quality of life, the
requirements for the development of transportation technology are getting higher and higher, which is not only reflected in
the quality, efficiency and economic feasibility of buildings, but also reflected in the importance of management mode in the
implementation. Establishing a perfect management system in the traffic engineering project management is an important
connection and foundation for the effective management of all project managers. Compared with the current traffic engineering
project management mode, the existing management system is basically imperfect, and seriously lacks the corresponding
scientific nature. During the construction period of the road engineering project, it is impossible to provide very scientific
guidance to the construction personnel. This is mainly due to the lack of perfect investment control mode in transportation
project management, resulting in many transportation infrastructure projects without the corresponding investment guarantee
risk during the construction period, which has a certain impact on the management of engineering projects.

Keywords: Traffic engineering; Project management; Mode
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Analysis and control analysis of highway engineering

test results

Yufeng Xu

Jiangsu Yongyi Engineering Consulting Co., LTD., Jiangsu Huai’ an 223001

Abstract: Highway engineering test and testing is an important part of engineering quality management. Experience

has shown that project quality improvement, reasonable optimization, and quality assessment are effective. So highway

engineering test staff in addition to the work in the reasonable adjustment of work attitude, also need to realize the importance

of test work, actively optimize and improve the experimental technology, to ensure the scientific and experimental results,

promote effective test implementation, provide basis for engineering development.

Keywords: Highway engineering; Test and testing; Control
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Highway engineering construction cost management

and control

Jiagang Xu

Yunnan Yunling Mountains Pavement Engineering Co. , Ltd. , Yunnan, Kunming 650000, China

Abstract: How to control and manage construction costs is the primary challenge in highway engineering construction to

reduce construction costs and obtain more construction profits while ensuring construction safety and quality. By analyzing,

managing, and controlling the contents of project contracts, safety measures, and construction sites, the economic benefits

of construction units can be maximized. This paper provides a brief analysis of relevant issues by combining effective

management theories and practical project construction experience.

Keywords: highway engineering; Construction; Cost control
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Practice and exploration of high quality development of

skill talent evaluation in urban rail transit enterprises

Kehong Fan
Chongqing Rail Transit (Group) Co. LTD Chongging 400051

Abstract: In the context of the national vocational qualification reform and the strategic deployment of talent and
transportation power by the government, urban rail transit enterprises are actively carrying out practice and exploration of
high-quality development of skilled personnel evaluation. The key to achieving high-quality development of urban rail transit
lies in people, with a focus on promoting the spirit of model workers and craftsmanship, and building a workforce that is

knowledgeable, skilled, and innovative.

Keywords: Skill talent evaluation; Talent power; Transportation power; High-quality development
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Construction technology management and quality

control of road bridge tunnel engineering

Xiong Gao
Yunnan trading group Yunling Mountains Construction Co. , Ltd. Yunnan, Kunming 650,000

Abstract: With the rapid development of modern society, the construction of road, bridge, and tunnel projects has become
more sound and sophisticated, and people’s attention to corresponding technical management and quality control continues to
grow. Road, bridge, and tunnel projects are critical components of modern transportation construction and play an essential
role in promoting economic growth, which cannot be ignored. However, as the number of roads increases gradually, the
construction of road, bridge, and tunnel projects has faced widespread quality problems. Therefore, to effectively avoid the
limitations and impacts of various safety hazards and improve the construction quality of road, bridge, and tunnel projects, it
is necessary to adopt more advanced and scientific methods to achieve precise control and management of these projects. This
paper will focus on analyzing the strategies for construction technical management and quality control of road, bridge, and
tunnel projects, in order to provide reference for relevant units.

Keywords: Road bridge tunnel; Construction activities; Technical management; Quality control
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Working principle and fault diagnosis of automobile air

conditioning system

Dutong Huang
Long’ an County Secondary Vocational Technical School, Long’ an, Guangxi 532700

Abstract: With the stable improvement of people’s quality of life, the use of automobiles has been widely popularized. As an
important part of the car, the air conditioning system effectively improves the driving comfort by adjusting the temperature
and humidity inside the car. Therefore, by improving the stability of the car’s air conditioning system, people can also get
a better driving experience. However, the car’s air conditioning system will inevitably show various problems during long-
term use, which need to be solved urgently. This article will elaborate on the working principle and structure of the car’s air
conditioning system, analyze situations such as poor cooling capacity, insufficient cooling amount, and unsatisfactory cooling
effect, and describe the diagnostic methods for air conditioning faults, providing more reference for the maintenance of car air

conditioning systems.

Keywords: automobile; air conditioning system; working principle; fault diagnosis
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How Can “Big Data” Be Harnessed to Enhance

Congestion Management

Karlson Hargroves, Daena Ho, Daniel Conley, Peter Newman
Curtin University Sustainability Policy Institute, Curtin University, Perth, Australia

Abstract: Traffic congestion is a key issue facing transport planners and managers around the world with many now asking if
there are any promising technologies offering new solutions. In the US, the cost of congestion was $121 billion in 2012 and in
2015 alone Australia’s capital cities were estimated to have a combined congestion cost of $16 billion, expected increase to $37
billion by 2030. With the rapidly growing availability of data and the ability to analyse large data sets this paper investigates
the question “What role can ‘Big Data’ play to assist with congestion management?” There is great interest and hype around ‘Big
Data’ and this paper provides a summary of an investigation into its value to assist in relieving congestion. The paper explores
the emerging types of large data sets, considers how data will be sourced and shared by vehicles and transport infrastructure
in the future, ad explores some of the associated challenges. Despite the opportunities of Big Data not being fully realised it
is already clear that it presents a significant tool for transport planners and managers around the world to assist in managing
congestion. The research is based on research undertaken with the Sustainable Built Environment National Research Centre
(SBEnrc).

Keywords: Big data; Predictive congestion management; Technology enabled transport
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Predicting CBR Values of Black Cotton Soil Stabilized
with Cement and Waste Glass Admixture Using
Regression Model

Ibrahim Abdulkarim lkara"", Ali Musa Kundiri®, Abbagana Mohammed'

1.Department of Civil Engineering, Abubakar Tafawa Balewa University, Bauchi, Bauchi State, Nigeria
2.Department of Civil and Water Resource Engineering, University of Maidugri, Maiduguri, Borno State,
Nigeria

Abstract: In highway constructions, sub-grade and sub-base soil stabilization has been used as one of the prime and major
process for many years in order to improve the engineering properties of soil. The strength of theses layers is indicated by their
California bearing ratio (CBR) value which is quite expensive and time consuming. In order to overcome this situation, this
study presents a methodology for predicting soaked California Bearing Ration (CBR) value of Black Cotton Soil Stabilized
with Cement and Waste Glass Admixture using Multiple Regression Analysis (MRA). Experimental test results such Atterberg
limit (Liquid limit (LL), Plastic limit (PL) and Plasticity index (PI)), Compaction characteristics of two compactive efforts
namely standard proctor (SP) and modified proctor (MP) (maximum dry density (MDD) and optimum moisture content
(OMCQ)), CBR, Waste glass (WG) content and Cement content (Cm), obtained from a laboratory at Abubakar Tafawa Balewa
University Bauchi, Nigeria, have been employed in developing multiple regression models. California Bearing Ration was
taken as the dependent variables while Liquid limit, Plastic limit, maximum dry density, optimum moisture content, waste
glass content and Cement content were taken as independent variables. The regression analysis calculated the error mean
square (MSE) for each possible model, and models with large MSE were not selected for the best regression equations. The

best models have a minimum value of MSE occurring for the six-variable model (C,, WG, LL, PL, OMC,, MDD,,) and
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(Cm, WG, PL, LL, OMC,,,, MDD,,)) with a corresponding higher value of coefficient of multiple determination R*=0.98 and
0.94. The performance evaluation of the fitted regression models indicates a strong correlation (R* = 0.89 - 0.98) between the

mentioned variables, and the model equations developed from this work provided a very good prediction of the response, as

the equations can be employed for making estimates of soaked CBR of other black cotton soils having similar geotechnical

properties.

Keywords: Soil stabilization; Black cotton soil; Waste glass admixture; Regression models
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