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ABSTRACT

Advanced chemistry is a basic required course flément the education idea of strong foundationatrextension
and multi direction, and cultivate the compound arakctical civil engineering talents, which playsery important
leading role in the whole course system. Studyethehing mode, teaching methods, training goalitdpplication
in civil engineering and demonstrate its importaosition in civil engineeringby the way of exampiegstigation
and comparative analysis. (1) Analyze the chendactibn and reaction between materials, and dematsstthe
important role of advanced chemistry to the desagmstruction and operation of civil engineering) Study the
mechanical characteristics of engineering structanel the chemical properties of materials, thusfpuwvard the
important theoretical foundation and technical sagpprovided by advanced chemistry to the developraad
improvement of engineering materials. (3) Estabtiighteaching mode of combining classroom teachinthproject
examples, and demonstrate the irreplaceable posiéind functionof advanced chemistry in the fieldciwil

engineering. The course should be adjusted contislydn the education system and curriculum sysemriched
and perfected in the optimization process to neeheeds of talent training and the demand of tiegiobf new era.
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INTRODUCTION

Advanced chemistry is a theoretical, experimergahloratory and appliednatural science which mastlydies
atom, molecule, biomolecule and supermoleculeaaddmposition, structure, property, chemical reactf their
condensed state and its law and application. Heaftkironment, food and resource utilization whishmost
concerned by people are closely related chemidahse. Chemistry is in the center of natural saeacd at the
same time as the axis of physics and natural seififeerefore, it is imperative to establish théustaf chemistry in
the whole society.

Abroad studies of advanced chemistry started eaHieV. Suleimanov,N. G. Chernorukov[1]studied magjum
and calcium with chemical principle and applied thsearch results to the improvement of geotertdgerials to
improve its strength and performance. Erik E. SanilarcoBuongiornoNardelli,Keith E. Gubbins[2]stedlithe
chemical properties of hydrocarbyl structure witjamic chemistry principle and verified the cherhjgaperties
with experiments. E. A. Shokova,V. V. Kovalev[3]&yzed the structure of atom and molecule accordinthe
theory of chemical reaction and theoretically stddivith the organic and inorganic chemistry. Thendstic
research mainly focus on the study of German highemical education mode done by Cheng Guang-bopui
forward some concrete measures to adapt to thevatine talents training in the new century and tocs the
training mode of new chemical engineering talerasnfthe aspects of teaching content, the unityeathing and
research, teaching system and goals. GuoTong-kuafopwvard that higher chemical education shoulstdo all
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kinds of “high quality” chemical expertise to ad&pthe establishment and development of market@oa system.
Sun Xi-meng stressed that chemistry is a compulsouyse for non chemistry majors, and introducednibcessity
of chemistry learning combined with the teachingnphnd knowledge structure of civil engineeringo LLing
proposed to explore a set of scientific and feasibhching methods of chemistry course in civiliesgring to
improve the teaching quality and train qualifiedgmnel for modernization construction. In addifi8hen Pan-wen,
Zhan Shu-zhong and ZongLan also conducted a learels on higher chemical education and achievatfuiru
achievements.

However, most researchers only focus on the addambemistry itself and talk little about the effemtd
significance of advanced chemistry in civil engirieg talents training. At present, there are linitas and
differences in the opening of advanced chemistimé&universities only have this course for chemistajors, and
it is still in the imperfect stage for non chemystnajors. Meanwhile, the deduction and inductionhods are hardly
used in the college chemistry course.

In order to pay more attention to the advanced dteyrand improve the chemical quality of non chetnyi majors,
the chemical educators are facing arduous tasky 3iheuld not only cultivate advanced chemical t@elnut attach
great importance to chemical education suitabléHferdevelopment of the times and for non chenmiggbrs. This
paper will launch a series of new states of advdraleemistry in the aspects of civil engineeringicures,
mechanics and materials to reflect its status andtion in the civil engineering personnel training

THE IMPORTANCE AND NECESSITY OF ADVANCED CHEMISTRY IN THE MAIJOR OF CIVIL
ENGINEERING

As a basic subject synchronously with economy asichconstruction, civil engineering raises a higlemand for
talents training. Along with the intercommunicatibetween advanced chemistry and civil engineeriing a
professional requirement for the students of @wgjineering to master elementary chemical knowleddeanced
chemistry analyzes the chemical reaction and iotenas between materials from the micro and ma@ws which
will play an important role in the design, constioe and operation management of civil engineerlnga word,
explore a set of scientific and feasible chemistaching methods in the major of civil engineeiamgl improve the
teaching quality is of great significance to tharting of civil engineering talents[4].

The rapid development of science and technologytt@dhanging demand for talents initiate the grefatm in the
cultivation mode of engineering talents[5]. Theuwamsities are revising the training program cortfan meet the
social demand for talents. In the study of advartesmistry, the civil engineering majors experietigeconnection
of chemistry and their major which urge the studéotunderstand, analyze and solve problems frffereint angles,
cultivate the students’ sense of participationjslen-making ability, scientific and humanistic 8p$o as to improve
their comprehensive ability. This will lay a signdnt foundation to cultivate all-round, professibrand
application-oriented talents of civil engineeriaggd highlight the importance and necessity of adedrthemistry in
civil engineering education.

IMPORTANT APPLICATIONS OF ADVANCED CHEMISTRY IN CIVIL ENGINEERING

In the civil engineering professional knowledgetsys the courses of mechanics of materials, cortigrumaterials,
and concrete structure design principle and masstmycture are all closely related with chemistly[8s a
compulsory course, advanced chemistry not onlyigeotheoretical basis and technical support foptiodessional
courses and the development and improvement ofegglet materials, but also recognize that a largal ¢
engineering involves environmental protection, eagring quality and anti corrosion structure whach related to
chemistry.

We’'ll state the extensive application of advanckenaistry in civil engineering from different persgiges to fully
reflect its effect.

In the design and construction of Cross Sea Bridgeing at the corrosion problems of foundatiores&tructure
and concrete structure, a series of technologiels as watertight and anti crack concrete, epoxyirngateel or
stainless steel, anti-corrosion coating concretiase should be used. Therefore, if there’'s novesieknowledge of
chemistry, it is hard to successfully completedbsign and construction of such a huge project.

To solve the problem of large span buildings, adedrchemistry provides the theoretical basis fersihlution. For
example, the Millennium Dome in Britain which loedtin the Greenwich peninsula at the Thames inlEaston is
a landmark which is built by British governmentrieet the 2% century. The diameter of the dome is 320m, the
circle is greater than 1000m with 12 masts whighnqing the roof up to 100m, and the tensile mendsanicture of
spherical shape is used in the roof. The membraseipported in the 72 radiating cables which ceession is
2xp32. These cables are supported by the cable-stdipgd and lanyards with the space of 25m, andlthgs and
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lanyards stable the masts up at the same timetdthe light weight of membrane material and theatjtensile
strength, membrane structure can fundamentallycovee the difficulties (no intermediate support)@nttered in
the traditional structure of large span buildings.

The development of civil engineering has experidnite ancient, modern and contemporary periods,eaioti

period has its representative engineering matefialancient times, geotextile materials were mairdtural ones
such as soil, wood, grass and stone. Later officetifired tiles and bricks appeared and that wasrning point in
the history of civil engineering. In modern timeast iron, steel, concrete, reinforced concretewsdely used until
the use of early prestressed concrete. Moderneaigjineering is based on the modern engineeringriakst which

tends to be light and of high strength. In receraryg, the engineering materials such as aluminloy, abated glass,
gypsum board, constructional plastics and fibesgleeinforced plastics develop rapidly. Meanwhilg,adding

different chemical admixtures, a variety of conergetaterials with special properties are developed.instance,
quick drying cement is made by the addition of gypsretarded cement is made by adding lignosulpteoaad

waterproof cement is made by adding fatty acid $&lé appearance of these new materials and thevwament of

the traditional materials are in the backgrounthefdevelopment of chemical theory and practice.

The implementation of many typical building progatound the world is related to new chemical fngdanaterials.
For example, the special steel material Q460 useHe construction of large span steel structurthefNational
Stadium “Bird’s Nest” is made by regulating the podtion of carbon and iron and adding some alleyrents. The
membrane structure of National Swimming Center ‘B&ube” is a new building material form constrdchyy

PTFE membrane which is light, heat-resistant, eekistant and corrosion resistant. All these prigxerare
inseparable with the stable chemical structurej aod alkali resistant of PTFE. The new plastickraside the
stadium is made of organic polymer, inorganic payrand pigments. The project quality is closelwated to the
content of each component. Inorganic filler can entie track with corresponding strength, while morganic

elastic components can keep the good toughness afatck[7].

The development of “green building materials” ie thexorable trend of China’s building materialustty in 2%
century. “Green building materials” is using clgaoduction technology, less natural resourceselardustrial solid
waste and straw to produce non-toxic, pollutiorefaad non radioactive building materials whichaadficial to the
environment and human health[8]. Meanwhile, grdeentstry is advocated so that every inch of bugdimaterials
is fully used[9]. To save energy and protect envinent, our nation stipulate that heat insulatingemial which is
polymeric foam material with chemical synthesis trhes used in the external wall of the new buildir@senolic
foam material, which is known as “the king of heesulating materials”, is the most promising nevathasulating
material which is internationally recognized. Ishaany high quality characteristics such as noictaorrosion
resistance, high temperature resistance, not easyumn and no emitting toxic fumes and its compnshe
properties is incomparable by other heat insulatiagerials. However, polystyrene foam board is ased as the
external wall heat insulation material at presétthough it is heat insulating, it is inflammablacahas massive
toxic smoke when burning, thus once on fire, tlsaiits must be serious. Hence we can see thatdpenies of these
civil materials are determined by their chemicahpositions.

Through the states from different angles, we deapberstand that advanced chemistry has profogmifisance
and role in the civil engineering. At the same tiras a highly research subject, advanced chentfistsybroad
prospect to be thoroughly implemented into oth@rs®e and engineering majors. So the research ef@#tvanced
chemistry must be completed to make its influenoeenextensive and far-reaching.

THE TEACHING METHODS OF ADVANCED CHEMISTRY IN CIVIL ENGINEERING
(1)Organizing teaching syllabus based on “strengttgefoundation, widening caliber, combining foutida and
frontier”.

Teaching syllabus is the specific embodiment anpléementation of the teaching plan, and is the nognatic
document guiding the teaching work and specifylmgteaching behaviors. According to the teachiag pff civil
engineering and the teaching syllabus of inorgahamistry, the selection of this course laid thenftation for the
follow-up major courses.However, there are somélpros as teaching material lagging and less ciassin the
teaching of advanced chemistry related to engingamajors. Aiming at this situation, we should stitnen the
extensive exchanges with the domestic counterpanshe basis of sufficient argumentation, aimihthea cognitive
rules of undergraduate engineering students angldbas “strengthening foundation, widening calitoenmbining
foundation and frontier” to write the teaching, exsment and examination syllabus of inorganic clsttypiand the
lesson outlines of undergraduate inorganic cheyiistichers[10]. The above teaching materials shfoalas on the
optimization of inorganic chemistry curriculum cent, put forward clear requirements for undergréalireorganic
chemistry teaching content, have a detailed detsmnijpf the emphases, difficult points and doulfteach chapter,
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newly increase the frontier research content af engineering materials[11].

(2)Grasp the function of the introduction class

The teacher plays the role as helper and facifitmcstudents study and its main duty is to guidd arganize
students, not just impart knowledge. In the intidghin class, the teacher should clearly put forwthedteaching
methods of advanced chemistry and systematicalhnect with civil engineering. If the two can be suty
combined, the questions of “what to teach” and ‘thdearn” of engineering inorganic chemistry dansolved.
More importantly, through this way of teaching, s$tadents can know the frontier development sibmatif civil

engineering materials, stimulate the curiositytaflents and increase their initiative of graspieg knowledge[12].

The introduction class will play a leading roletlie students show strong interest in advanced ctgmin the
classroom teaching, we should focus on linking thewth practice and reflect the properties of iseztion and
integrity. Update and enrich the teaching contenbeding to the need of specialty, increase thehfiess to arouse
the students’ interest and improve the teachirngceff

(3)Lay stress on the combining of cases in thehieggprocess

Introduce the latest achievements in scientifieaesh and some new examples in the hinterland emidtry
development in the classroom teaching as the thexmearch methods. 1) When teaching thermo chemistry
introduce the effect of hydration heat of cementh® mass concrete works as blast furnace foundatier, dam,
etc... If the cement gives off a lot of heat in piecess of hydration, the internal temperatuth@building will rise,
resulting in inhomogeneous interior stress and evacks which will affect the quality of the profe3]. 2) When
teaching the corrosion and anticorrosion of metalemials, introduce a new approach to preventiiusts in very
unfavorable conditions such as low temperaturenamidture, which is the antirust coat based on ttggmiline[14].
3) When teaching non metal material Portland cemiatrobduce that the corrosion of cement pier cdusgethe
erosion of the sea is because of the reaction gnesmum sulfate in the seawater and calcium hydeoxnd
tricalcium silicate in the cement. Magnesium hyenaithout condensation ability will gradually repéacalcium
hydroxide in the hydraulic cement, thus decreasesttength of cement concrete piers, and the mraoficalcium
sulfate can be further reacted with the hydratialciom plumbate in the cement to generate thrdersaydration
calcium sulphoaluminate which can make the volumeatly increased and the structure crack. The pafysuach as
impregnated concrete can greatly improve the stheagd corrosion resistance of the concrete[15]Wdien
teaching organic polymer compound, introduce thiind of the world’s most advanced shockproof tedbgy is
developed in Japan after the Great Hanshin Earkieqddoat is injecting rubber material in the beartumn, even in
the face of a 7 or more magnitude strong earthqubkevhole road will shake like spring but not deyed. With all
these examples, the interest of the students dferigineering in learning advanced chemistry esaglly improved.

CONCLUSION

(1)The curriculum reform of higher education hateesd a new historical period. The issue of neweugihduate
professional directory of civil engineering made tmajor formally specified in the framework of “lgar Civil
Engineering”. As a basic course, advanced chentsitivate the engineering ability and innovatidailigy of civil
engineering students step by step from the aspédtseoretical teaching, experimental teachingraextrricular
technological innovation activities and mechaniaspetition.

(2)By studying a large number of engineering exasyphnalyze the chemical action and reaction betwederials
and the structure and mechanical properties of engineering from the micro and macro perspectigdgdy the
chemical property of construction materials; previtheoretical and technical support to the devetynand
improvement of professional courses and the mésearacivil engineering, and demonstrate the rald atatus of
advanced chemistry in the design, constructionggreglation management of civil engineering.

(3)Advanced chemistry started late in the schoadlre®s and extracurricular practice, and still hagdr
development space in the performance analysis gihearing materials and the deep research of wiofes!
theories. In the teaching mode and system, onlgdmstantly enrich and perfect the teaching goaiterd and
methods of this course can play its role and siatasltivating civil engineering talents.
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