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Viser Technology Pte. Ltd. was founded in Singapore with a global
focus on research and development (R&D) of plagiarism detection
technology. Despite being a young company, Viser has a group of
development experts that utilize state-of-the-art technologies, such as big
data analysis and fragmentation, that ensure higher accuracy in results.
Parallel to the continuous development of the plagiarism detection
technology, Viser also runs a scholarly database of publications which
indexes a substantial amount of articles and journals that covering a wide
range of research subjects. Viser is committed to reducing the hassles of
scholarly publishing and giving the scholars a peace of mind. To achieve
this goal, Viser also offers the scholars various academic journals that are
integrated with our plagiarism detection feature to ease their process of
publishing their latest findings. Viser aims to provide scholars an all-in-one
platform that offers solutions to every publishing process that a scholar
needs to go through to show their latest finding to the world.

ja




)
TREix
Engineering Construction

20194F « 524 - 5] (2o ell])

F B Viser Technology Pte. Ltd.

EFRF)=: I1SSN 2630-5283
k1T AT
BRI Ao, 2B R 4 SRR

HAF A4t : www.viserdata.com
ith 1k: 21 Woodlands Close, #08-18,
Primz Bizhub SINGAPORE (737854)

FRER: § &
RIEHIE: KMk

FRBE: WY FEH

BREEH  IE AR

Ji#5L71  Ethan Zee

Xk Geoff Lee

5k %% Lorraine Wong
ETI%%: & W Anson Chee

AT ERA
AT BT B A SC 2 3 AR AT o 4 B e
PR SCIRI BT B A7, I R AR A RO B3 B B
(AT 9, ASFUBEAS S0 5T4E
R, REAVFAT, AR FBRTIpr o

B ZERON: Rt LA AT, tnJio f 5 kil
T KRR A B, RO AR 3 ) S AR ASUAS T B A 1) A
2GR AT FL T RS 2 R AR R

b ﬂ‘{,\i‘i& 1 2039?

Enginaering Coanatruotion ©  *'y

(TARE XY BN Viser Technology Pte. Ltd.
FIp, EFRFRHETIS: TSSN: 2630-5283. AL
FEEFTE, MARE, ERETHE, FARAKE G,
RS2 AR U S B B BTt FE N 3 k. AT AR
(Open Access) T, A CE TR
Bl e 2 T4, HR I, R 4 Sl .

P TR E R A i, ARl TR
VOIS PRI BRI CR . S HEEOR . Rk s BT A
Bh TREDHEHAKESE, R TRESUERHAR B
T2 ik, MR, TE. ZmEE TREAUEH
BR Br i R, (i CREEARAT WIS i S R
JFHES) I bR TRERAR MR AR AR K iRk 5S

Engineering Construction (ISSN: 2630-5283) is an open access
construction journal that focus on quality and follows high editing
standards. Manuscripts published in Engineering Construction
underwent a strict selection process. The journal aims to provide an
advanced information exchange platform for researchers and
professors in higher education institutes. All articles published in
Engineering Construction are available for free download. All articles are
indexed by CNKI and CQVIP.

The scope of the journal covers the entire process of engineering
construction project with special focus on the achievements of
scientific research, advanced technology, high-efficiency equipment,
new materials, and engineering project management experience in the
course of engineering construction. The journals also highlights new
technologies, new processes, and new methods in the field of
engineering. The contents published reflect new achievements and
developments in engineering fields such as architecture, municipal
services, transportation, etc. The journal aims to promote the
information exchange of the engineering industry and serve as the
medium that helps to promote the development of international
engineering technologies
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Discussion on Construction Technology of Railway Tunnel under Complex Geological Conditions
WU Meng
Shijiazhuang Tiedao University SiFang College, Hebei Shijiazhuang, China 051132

Abstract: The development of transportation industry is one of the outstanding manifestations of social development. In recent years,
the state has increased its investment in railway construction, and remarkable achievements have been made in railway construction.
Railway construction often encounters complex geological conditions, in which case it is very difficult to carry out tunnel construction,
and there are also high requirements for construction technology. Therefore, the construction unit should pay attention to the research
of railway tunnel construction technology under complex geological conditions, adopt appropriate construction technical methods
according to the actual situation, strengthen the technical management, so as to successfully complete the construction task.
Keywords: Complex geological conditions; Railway tunnel; Optimization measures
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The Application of PLC in the Automation Control of Electrical Engineering
WANG Tianwen
Yunnan Jinsha Mining Co., Ltd. Yinmin Company, Yunnan Kunming, China 654105

Abstract: With the rapid development of today's data age, science and technology have made leapfrog progress, the most prominent
performance is the PLC technology in electrical engineering automation control, in its initial stage, the existence mode is mainly the
integration of control technology. After continuous rectification and optimization, it exists as the processor of electrical automation
system, so PLC technology has been widely used. Moreover, the performance of PLC technology has been greatly improved, mainly in
the large-scale application of integrated circuits, which promotes the all-round development of circuits. In addition, because of the
switching characteristics and free control sequence of PLC technology, Therefore, this technology must be widely used in the process
of electrical engineering construction in order to improve the automatic control ability of electrical engineering and the overall quality
of production.

Keywords: Electrical engineering automation control; PLC technology; Application
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Analysis of Operation Management and Cost Control Measures of Electric Power Engineering Project
XIA Guosen
Anhui Zhenxing Building Antiseptic Engineering Co., Ltd., Anhui Hefei, China 230000

Abstract: Under the background of continuous development of social economy, the power engineering industry is constantly
optimized, but there are still some problems, such as improper management, unreasonable cost control and so on. Based on this, the
instability, complexity and instability of electric power engineering project are analyzed, and the management strategy and cost control
strategy of electric power engineering construction project are discussed in detail. In order to improve the effectiveness of power
engineering project management and ensure the stability of power enterprises.

Keywords: Electric power engineering construction project; Management; cost control
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Cost Control Method in Building Product Design
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Abstract: Under the influence of the rapid development of domestic social economy, the domestic industries have made obvious
progress, especially in the domestic construction industry, the degree of progress is more obvious. How to effectively implement cost
control is now the most important issue for developers. This paper focuses on the cost control work in the design of building products,
and finds out the factors that affect the cost in the control design work.

Keywords: Building product design; Cost control; Method
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Key Technology of Moving Support Segment Assembly for Long Span Simple Support Beams
of High Speed Railway
LIU Xingtao
China Railway Twelfth Bureau Group Second Engineering Co., Ltd., Shanxi Taiyuan, China 030000

Abstract: Driven by the rapid development of social economy, the field of high-speed railway in China has made very rapid
development, and many provinces and regions have built high-speed railway. At the same time, China's railway construction has gone
to the world, bringing convenience to the people of the world. Railway construction needs to pay attention to the quality of the project,
which is the key measure to ensure the smooth operation, but also pay attention to the management of details to ensure the safety and
stability of high-speed railway operation. Based on the engineering case, this paper discusses the key technology of moving support
segment assembly of long-span simply supported beams in high-speed railway for reference.

Keywords: High-speed railway engineering; Long-span simply supported beams; Moving support segment assembly; Key technical
analysis
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Discussion on Construction Method of GPS Aided Foundation Pit Earthwork Excavation
LI Zhanmin
China Huaye Science and Technology Group Co., Ltd., Beijing, China 101149

Abstract: At present, the traditional earthwork excavation survey of foundation pit in our country mostly adopts the construction
technology of theodolite steel ruler or total station combined with leveling instrument. The traditional construction technology of
foundation pit earthwork excavation measurement is as follows: first, the field area control network is established by theodolite steel
ruler or total station, and then the axial point of the building is located, and finally the slope line and slope bottom line are determined
according to the excavation depth and slope angle. The excavation depth is controlled by the level in the process of excavation. In the
process of construction, there are many instruments to be used, close cooperation between personnel, high requirements for site
leveling and passing conditions, unable to construct at night, low construction efficiency, large investment of human resources, easy to
make mistakes, and quality control in mechanical construction. The ability to control is low. The plane positioning instrument needs to
cooperate with the level, and there are many kinds of instruments and equipment put into use. In the engineering practice, combined
with the GPS auxiliary excavation construction method of foundation pit derived from modern high-end instruments, it has high
efficiency construction, single operation, is not easy to make mistakes, and controls the quality of earthwork excavation at any time.
The single station operation plane elevation can be measured together, which is not controlled by time, can work in dark day, work
during the day, and can control the construction of multi-operation surface at the same time, which creates a new construction method
and has a great prospect of popularization and application. According to the excavation scheme, the excavation edge line is determined
on the diagram in advance, and each slope line is determined. Or the inflection point of the slope bottom line, the GPS-RTK
positioning system is used to carry out the point (line) lofting directly in the field and measure the excavation condition in real time
and control the excavation depth at the same time. Although the construction with this method increases the preliminary work, it is
necessary to determine the coordinates of the excavation boundary line, there is a lot of internal work, and it needs to be carefully and
carefully combined with the second personnel, but when the excavation operation is guided by the field, Single operation time-saving
and labor-saving to meet the construction requirements.

Keywords: GPS-RTK positioning system; Earthwork excavation; Construction method; Survey
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Analysis on Safety Management of Civil Aviation Oil System
WANG Yong
China National Aviation Fuel Group Limited Chengdu Branch, Sichuan Chengdu, China 610000

Abstract: The system safety management of aviation oil is a relatively new subject. Under the market economy, the safety
management work has the function of protecting and ensuring the safety. The aviation fuel system is a kind of high-risk characteristic,
and has a very great effect on the safety of civil aviation. Safety first is the principle of civil aviation work, so it is very important to do
well the safety management of the aviation fuel system. The principle of the management of aviation fuel system is discussed in depth,
and the policy, content, system and so on of the system safety management of aviation fuel oil system are analyzed.

Keywords: Aviation oil; System safety; Management analysis
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Analysis on the Strengthening of Municipal Engineering Management and Measures
YANG Gang
Lanxi County Agricultural Drinking Water Supply Municipal Engineering Co., Ltd., Heilongjiang Suihua, China 151500

Abstract: Under the driving of the large scale of the urbanization process, the number of municipal municipal engineering investment
projects in the country is increasing, and the effect of the municipal engineering management work is related to the quality of the
project. In the current social development trend, the municipal engineering management needs to be gradually optimized and innovated,
which can play an active role in promoting the harmonious development of the society, and the effective progress of the engineering
management can be promoted by using a large number of engineering cases. In order to improve the quality of the municipal works, it
is necessary to carry out the work experience and ability of the engineering management staff. City The development of quality
management of political engineering must strictly abide by the standard to carry out all kinds of work, so as to ensure the safety of the
project and promote the project to have a good comprehensive nature.

Keywords: Municipal works; Management; Quality control
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Analysis on the Causes and Treatment Measures of Insufficient Compactness of Subgrade
LI Xin
Highway Management Section in Qianshan District of Anshan City, Liaoning Anshan, China 114000

Abstract: The top surface of subgrade with good compactness can prevent the natural subsidence caused by dry and wet water and the
compaction deformation caused by repeated driving load, so as to ensure the service performance and service life of pavement. This
paper analyzes the causes of insufficient compaction degree of subgrade in the process of construction, and puts forward some
treatment methods to solve the problem of insufficient compaction degree of subgrade.

Keywords: Highway subgrade; Compactness; Cause analysis; Treatment method.
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Construction Technology and Quality Management of Plastic Mould Shell in Multi-ribbed
Floor Structure
LIU Honggiang
China Huaye Science and Technology Group Co., Ltd., Beijing, China 101149

Abstract: In the construction project, the template is the outer coat of the building component, and the function is irreplaceable. The
quality of the concrete appearance after the formwork removal is determined to a certain extent by the quality and construction process
of the formwork material. The structure of the dense-ribbed floor has the advantages of large rigidity, small deformation and good
anti-seismic performance as compared with the general flat plate and no-beam floor, etc., and the application is more and more
extensive. and the plastic mold shell is used as a special template for the construction of the cast-in-place dense-rib floor, because of
the superior cost performance, the plastic mold shell is widely applied to large-span and large-load large-space multi-layer and
high-rise buildings, such as large and medium-sized public buildings such as a shopping mall, an office building, a library, an
exhibition hall, a station and the like, Plastic molded shell is also suitable for multi-storey industrial plant, warehouse, underground
garage and civil air defense engineering. Plastic die shell was developed from glass fiber reinforced plastic shell in 1970s. Through
continuous development and optimization, a series has been formed. This kind of die shell has high strength, wear resistance, not easy
aging, uniform thickness, no initial stress at four corners and good toughness. Compared with the ordinary floor, the use of plastic
mould shell can reduce the amount of concrete and steel bar, thus greatly reducing the project cost.

Keywords: Industrial and civil engineering; Plastic mold shell; Construction technology; Construction quality
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Discussion on the change of Real right in Housing expropriation
LI Jianjun
Wudi County Housing Collection and Compensation Management Office, Shangdong Binzhou, China 251900

Abstract: Driven by the extensive development of urbanization in China, housing transfer, house rental, flat reform, expropriation and
other forms of projects have become the key problems in various cities. Especially in the development of housing expropriation, the
problem of property right change, because there are many aspects involved, will cause differences between the construction party and
the owner, and will form certain restrictions on the organization and implementation of housing expropriation activities. Furthermore,
it is necessary to take the change of property right involved in house expropriation as the research object, and to carry out a
comprehensive analysis with the help of the time limit of property right change in house expropriation, and points out the property
right in house expropriation. The influencing factors of the change in.

Keywords: Collection and demolition; Change of real right; Legislation
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Analysis on the Construction of Construction Engineering Quality Supervision and
Management System
ZHANG Mingrui
China Nuclear Industry Fifth Construction Co., Ltd., Shanghai, China 201500

Abstract: Under the influence of the steady improvement of the social and economic level of our country, the great extent of the
urbanization process is added, so that the construction industry in China has made remarkable progress. In the second place, the quality
of the construction works is also higher, and the project quality is not only closely related to the operating income of the enterprise, but
also plays an important role in the guarantee of the personal safety and the living standard of the owner, and in view of the
above-mentioned view, It is the most urgent task to strengthen the construction efficiency of the new system of quality supervision and
management. This article mainly focuses on the construction of the construction project quality supervision and control system The
function of the construction project has been comprehensively analyzed, and then the responsibilities of the structural quality
supervision and control organization of the construction project have been deeply explained, and the quality supervision of the
construction project has been deeply studied. After that, the methods used in the quality supervision and control system of component
construction engineering are explained in detail, and the work of staff is finally supported by the analysis work.

Keywords: Construction engineering; Quality supervision; System
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Application of Prestress Technique in Bridge Construction
ZHANG Baohui
Jinan Jinuo Highway Engineering Supervision Co., Ltd., Shandong Jinan, China 250101

Abstract: In road and bridge construction, the application of prestress technology can not only effectively improve the overall quality
of bridge engineering, but also improve many shortcomings of traditional construction technology. This plays an important role in
speeding up the overall development of bridge construction industry in China. Therefore, the author mainly discusses the existing
problems of prestressed technology in bridge construction, and on this basis, puts forward some optimization countermeasures, hoping
that these suggestions can provide reliable reference for the construction of subsequent projects.

Keywords: Prestress technology; Bridge construction; Application; Countermeasures
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Discussion on Compound Grouting Technology for Foundation Reinforcement
CHEN Li
Zhejiang Yanke Construction Co., Ltd., Zhejiang Hangzhou, China 311215

Abstract: The role of foundation structure in the whole construction project is very important, which can be said to be directly related
to the quality of the project. Under the impetus of the rapid development of social science and technology, the technology of
strengthening foundation structure is also constantly optimizing, perfecting and innovating, and then a large number of new
technologies have been developed. This paper analyzes and studies the new technology of composite grouting technology, hoping to be
helpful to the development of foundation structure reinforcement engineering.

Keywords: Foundation reinforcement; Compound grouting; Construction technology
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4. 2 HHJEF 5317

(1) ShREm e R T \FTE, 38 ZRARS M L E BRI, RAEFETERZ O RRIE L, XA mT b
ST H R SR 48 ) S A AR L G DR A R 48 1) DL I R

(2) PUEHEGENE FRE M R BRI LR 2 o, IREEESURE AT, RN SR PR 1 — 2. X
— J2 [ 3H - J2 2 AT F S5 ) (1) 8 Ao 6 7 LA B A 5 445 ) P T PR A7 10 ol — 52 R R o

4.3 WEMERIT 575 RikEF

4.3.1 TRk

OALRRAEZ MRS, SR AR 7720 DTEAR & S50 T 75 84 Bida fth ie 5% e S ik JF H 2 57k 6 1T 5%
MRz, HM RSN ER .

Q1 B 5 far v 2R (0 7 V5 0T LA AR AR G540 1 2 PR B R AR 3 4 J2 St I [ b 2, 3 v o B A A A W R 1 2
B A R R AE 3 1 — 3 [ R

4. 3. 2 JNIE

WEMTAE AR T8 A AR AT SRR S e v T e S e S I TR D HE SR 77 30, BT e B S A I 2
NIENFERIEGTZ, BAERIFTE S 5080 75 Bk BIREE R TEE,  SXAE aT DAR R 45 1 (0 B A o

4.4 MERLIAEREERSH

KRR & G LA FLIF BT FL IR AE E, ARG IEAERE N B AT W R eI, BE w2 45 R AL
CURATEREESE, EER T IT 1-2 I, BRI TG4 DL R A (8] AR 13 2N o E2KCR 425838 @ kIR £h K e 2
W, FNE ALK G 33 4, LEATERIL 95 fL. WG T ZERE RCORIRETO% 5wt 2 K, LAY R e M A Ak e R T A%
8 i R AE TR T 5 7K & B R

4.5 EEFRMEYR

DN 255K 28 K5, XHETHE IS 3 KA H, AT IEmiil 55K & B E%, HARIA 600mm L E. ZXtiE
g [ S5 AR BEAT O A, SRR S S, MESARGERRIF. ANE TRECOMEHZE, RERmEmR s, &
BRI E AL IME IS T RIGAIBCR . EAERE MR IEMERA, S TGRS, ©REE RN
R E

5 £5ig

BERE R INE M ZE R, BEAE A T NEBE R HE, EH TE R E R, R R LR Sk i E
Vo 2 (G R TR A B R . AR NG B R R R R R e IR AT P A S, RIS A BRI
— R RIS T i

(&% k]

(x4, Sl ek mEWE A E KB AR I, & EHHEAF &, 2010(12) : 179-180.
(2] F=#E. EAEREAME E FHEAT]. FEEHFEALL,2018(21):168-174.
(31138, B AR A AR L m B o5 [J]. 822 A, 2018 (03) : 39-40.
(4] g0k, At A R b i B 8 & A E X R [T]. H A A4, 2017(07) : 171-173.
(BIA A, EAEREELERME R [T]. 9 T8 (& L4 T4),2014(11): 11-14.
(6] 4 |, x| HHE. e iEahEEamE T aAARI]. FLTER, 2011(09) :42-45.
EHEA: BA (1977, B, HIERBEARATALZEETFEH ik A
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(] 44 Bk 2 ROHS & WEEE 354 T &, ® IR THeRE (FH%) PAFR TEARSA PG 2EM. XPURERL
B & LA B0 FANE AN S, REBEHERN T &, REWE T . BREMEBELESRRERGINEEF S H @i
TR AR, AMEE T B RO ERHEE, RERLT ROFRME,

(X8R B4 BRERE; ik

DOI: 10.33142/ec.v2i5.357 FESES: U44557 XHEkFRIRES: A

Analysis of Influencing Factors and Control Method of Free Chrome in Non-oriented
Electrical Steel
LI Xiao!, LIU Zhi, WANG Lei?
1 Beijing Shougang Co., Ltd., Hebei Qian’an, China 064400
2 Shougang Zhixin Qian'an Electromagnetic Material Co., Ltd., Hebei Qian’an, China 064400

Abstract: With the instruction of ROHS and WEEE in EU, the problem of environmental protection (free chromium) of electrical
steel products has been paid more and more attention by users at home and abroad. Based on the mechanism of free chromium in
unoriented electrical steel of Shougang, the characteristics of free chromium are analyzed from many aspects, such as the detection
method of free chromium, the formula of coating, the curing condition of coating and the rehydration of coating liquid. Thus, effective
control measures are formulated to achieve the environmental protection of the product.

Keywords: Free chromium; Chromate coating; Measures
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BEAE BRI R R, BRI H 25 59k, BRIKH AR FE OO 9 At ST I 1 S5 KR . JoHA AN 4 vz A B
Fe /NS TR SRS R SRR, AR A BRIB/D BRIRIR 9%, B i BRVER FH SR IR i s A . AN R E N —
Pl M BRI A ) FBOEH 82 8K IHES: . FEANIRZ IR JE P SE A 60 FEARIELZ S, &1 T HIIREN. Tl
WEKEENIREZE KRS, BHar LB LA LG HLRE SR E 8 £ S L.

BE LR N EBURYIT . To 2 70U 2 0 )5 2 Hh it ml ok 2 DA KR b 3 2 VR T J5 IR, 38 6f A ki
BRI TE Sl . BEAERK P ROHS J¢ WEEE 484 Nk, HL ARSI RbE Qirssss) 1 ifg 3] 7 B N4 P T 12 240
TEAEFA R R, RERE MR YL il AN EA O Y () R A A& 42, — M IR CRIRE, 59 A — P i ikl T B A 5 B 0
EH AN T FAL R AN, WA BIFFRTE R

A SCUAE AN TCH ) L AR A HLES R SRR Z ), (AT B AR A 7 e R 7S 0 i VAR R T R 3R B A 1 i

1 FeERE e TR 2 S8 A = A8

TR RS EI 7S s, AR AR A R IE — i S 7S MR TE R MRV b R vk, il SRR, AT AT
SEMEECE EIHAE . JCHUA B TN B EORIE T ANV IR ERIRE, s D At T2 EE s s
IR A=A 2) BN Y, R AN B AR S R

BRTRER IR 2 S 5 e Bl A A SRR P A LB AR AR BB AR L Cre0s AR IR R TR R AFAE , U2 T 3 2
S0 PE (pH7 ~8.5) , R LA, e 1 =8 7R 88 10 = b S 3 218 AL RS 88 o TEBIE A B,
Cr (VI) /Cr (I1I) F1 Oo/OH™ HAXTIFRAE AR AL & ° 3502

Cr(VI) + 3¢~ — Cr(I) p°=-012V (1)
0>+ 2H-0+4e” —40H  °=0401V (2)
2) Ko e (1) K, REEREN T 0. BEEKE =M H E A NS
MR REH, AT BAE HO T 7S B 0 3 A OB AR A P R R A A, X T P A AR O B A N R
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T8 B R 1L

2 FBERESEME RS

2.1 BB A E R

FRAE R 2002/95/EC (KT HL T HL A8 B 4 Hh 248 1L AT SR L5 E ) 48 4 )  (ROHS $84) B3R, YA R /S8
RIS 1000ppme SGS AENEE =J7 R BLAL, A8 73 6 0 B T S ARA M BR 9 0. 02mg/L (B 200ppm), KA T “HFHW
JRAFA AN (S5 34T #0545 SEBR A PR S B B I R, i id 7 ROHS ArifE. XFTREERZE =M, b
ZiE 2 7SS (RIS 8% Kt <<200ppm, J7 AT ARIEAS IS R 2o I (REERIA TGS & 42170 .

W BRSOV Han A R, — PR IR /[ e A R, O — PR IR/ [ AR T AR . @ X bR 1EC62321,
RIAE I 8 A R, TN AR, R EE B, ER RS AR IR, SR NS 2
AN ZES, MG /T2 TR, 5SS AR . dhefE, TR R TR B/ [ e
FEHRL, W/ T AN RIS T S A8 A I 45 SR 22 5. AR, 1205755 SGS YN MR VA AR R, (6 75 U0 B0 4 45
R AR

2.2 RERAH RIERHERE

ERERIE SRS, B TR e 2 & LR, BNRE RN T B JFEHE R UE TIRE N RIS SRS 5
AR = AN o ARSCRLIE SRR i AR LU R B AR e 0 G, AR N 25 ANFE R, RTINS I, 45 Rk 1:

1 RERTSAMBEERRR

s BT RAR LB (%) R %
1 20% 80

2 25% 88

3 30% 92

4 35% 100

CEHR: ST E<200ppm, NG SE>200ppm)

MRS 25 5K, IR JE R+ WG o SR R A8 = 35% AT 2 7S AN 78 0 I8 5 . A LIS RETC R 3 0, X2
B T3 SR AR AR (9 2 B R kot 3R, WIS ELEd 2, WIEE 5 TE P AT B S DB KB PR AR TR R, X TR R
76 800 CHI M T, SIRNEEAN R, MIMIHE S, 2520 bl 4R ML B

2.3 REBEKEMH

HESHR KA R E T8 S e gt R A LB, A = BOMIRETREL, mm i 750°C, KA U B4R
#, TEMLBOIRA SR E A R R IR, B RRMTEGE A . 5 BONRZRAGER, SR 700C,
KB JOMB, XER ZE AT 7870 R 25 456 3 K AR O o

TR TR Z iR e A, TR IR BT B R, PR ALBR R, Gt UK 4 K I AIE N
N T G AR AR AN, S ORAIE S SR T — o MR M, R E IR, R B s, R
LE&%T%%E%EE"JT%Q

i

(a) (b
1 AR BEE 26 A T A IS IR EL IR 2 O 4544
(Ca) JPRBOE B R (b)) i BoE B KRN ED
2.4 RERANRIRIE
T2 HOE IR ST N IR JE AT P (8 o a1 30 A Aar I ] AR B, 45— IR AN 2277 1 2~ 3 14N

Copyright © 2019 by authors and Viser Technology Pte. Ltd. 47




A+ T i - 2019 2% FE5H
C)f VISER FLLE: - 2019 5215 SN
= Engineering Construction.2019, 2(5)

R AUE Y 2 BT, AR 2. WREIE AR BANACTI 22, b SR b Ui B AR BB B IR .
2 AR S RO

L el FNEET Cppm) MRS (ppm)
Fs AR (W) e . N »
SPGB ARAE (AT 5 B PRI EAME U555
1 155 192
2 2 158 187
3 3 166 194
3 Bttt

I R AT DRSS, FRATC AR AR SR TGN H AN SRS I . R BN -

1) B AR BRI 5 i b AR R, A TEC62321 AU, 40 5% FH AR vk B2 / [ o oA T A

2) U B B AR E AR AE, ASLL ROSH 484 R ¥ 1000ppm AFR, 1T LA SGS 5 = JAS I SR FH 1) 4 6 6 B T S I AS: DU
PR 200ppm AR, 1ERMIEIEAREATE S, AR ERH;

3D WEM T, PRUEIEJE ]+ 8 o5 e U B B =35%, 7 Rl R /S B A8 40 i I

4 BWEMELTZ, iR K E, WEREFLBRER, R 5 E VRIS N A 0 5 R A
RIS, HABIEN IR SCE R TR ZEUE M, T LA 157 A7 O TR A T3 8 ) A SRR b vl 8

5) WEMAEAMNIERE R, W MR B S S mANEGE I 2-3 45, W TIRRIEZR B ZIMA P, waus ik
P A B HE AR R R

4 2518

TEHL 1) HL AN B ERR ) B, AVAY 2 PR R B 2002/95/EC (6 T-7E FiL T H #8450 4% P &% | 4 B SR 285 =W i 4 4)
(ROHS 484) xR, oMK RE, NI E M E L A 20, BARIBATAT LR T2t Je A r= L 4t
b, SR SEELTE X R] L AN A AL R ER IR JZ N B BE ], R AR R BB IB R M RIR Z R B, TR
FIBR NI B T R IO A2 77 . BREE B NS g B R

(&% k]

(1% 1. =M AN A4 A% [T]. B4 5 %1, 2008 (12) : 56
(2] Z= M5 4. 0| %& ,RoHS2. 0 X¢ 4> b #y &2 we Fn o 4§ # 56 [T]. 15 R A G AR, 2013 (4) : 12-15.
(31T 6. s T4 [M]. A7 v 4 Tk b At , 1997.
EHEE A T8 (1982-), BEH KL, FRIET,
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TR SR RN A3 A AE BB 1E AR
B T4 T EN
TREHEEBRIFT FHE TR, TTd #M 450016

(HE] AT ERKET RERELELE ., WL PHIERITES
BATEG AR B, BTt he R AR - AT S AR, SALd S ALK
FiE;, BAHRRNTRATFQFAFIE, KT RGmF TE
REEBTRTOAN; EXETREEXERNREZ RN, X
[RBIR] & R0 R 5 RALFE; RAWH; &%

DOI: 10.33142/ec.v2i5.358 FEDZES: P588.11+5 RKFRIRTE: A

ST, TR EREARERERLREANE, LA HE,
B0, ROIRER, Ba IR T4, REaEAEREMN
Cu. Pb. Zn. W. Sn. Au. Ag A RITFWIEA X E, I TF
B AEA IR AT FRAE AR R A AR

He’nan Study on Magmatic Characteristics and Mineralization of Jinjiazhuang Silver Mine
YUAN Haiming, WANG Yinru, YU Leigang
Third Geological Brigade of Henan Nonferrous Metals Geological and Mineral Bureau, He’nan Zhengzhou, China 450016

Abstract: Through the comprehensive analysis of the petrology and geochemistry characteristics of magmatic rocks in Jinjiazhuang
mining area, the magmatic rocks in Jinjiazhuang mining area are mainly monzonitic granites and granites, which have the
characteristics of high silicon and high potassium, and belong to peraluminous calc alkalinity and high potassium calc alkalinity. It
shows the characteristics of S-type granites. RB is obviously enriched and Ba is obviously deficient, which has the characteristics of
post-collision magmatic rocks. Combined with the geological characteristics of the mineralization zone found in the area, it is found
that the metallogenic element Cu,Pb,Zn,W,Sn,Au,Ag in the mining area has a good associated relationship, which is very beneficial to
the search for polymetallic deposits. Jinjiazhuang deposit is closely related to magmatism. Magmatic rocks provide thermal energy and
material basis for mineralization of the deposit.

Keywords: East Qinling; Granite; Geochemistry; Genetic mechanism; Jinjiazhuang

HE

S F R R R R IE LA NI S5E A A RINIR, REEESEFBF LN E, WM RRESRKE
P AR FE A AN RIS I L ROBTFE, 10 EA T 6 16 R 5 BB AR BR 1 e o A Bt e X 7ok}
FPAMAE . HAN . BNGEE TS, REREN X AKARE, R ERE S XA,

1 WRES

SFREN XA TREE LHRBE, MRREILHHX AN A —EmA ., ey L™,

X B R LR A o, F BRI EEA A (PLS) , AA EERANAKMNAKE . B A RE . KB
Fro BIXHIE AR T, FESNNW A, B IX AR IE N FLy F2. F3, & X PN M50 Wik, 7 XH
FeE KA BN BARIERE, AR KRS LKA .

2 FXEREFE

2.1 BERFYFE

WX AR AN EEREM- TR B s KIEKS . TRBBDR B8 KGNS d-higs e B o/ =K
Tea A KIbK A - R R BN A . AR AT UKA. AEMBRRERNE, RET YNGR A KD
FINA, BT YA . A WA KA AT, BT2miEEshiem, auhk, Ka2EaemiR, Rak
H, ZREGBEEHL, DENEBSRERASRAL.

2.2 BERLEHHE

A EE R RE T A 25 A W 78 A i i) — N B A R oy, T T o A R R R 2 B R & a8 12k
ETH Y E AT ST A SR AR A0 B B U o ARSI 5 M E RE R AT A A 2 T MRS
R 1o HRULTFEH CIPW ARiED P R FESH, WK 2 )R 3.

F 1 ERILZES ISR (0
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FeS  BRANE4 S Si0. Ti0. AlO; Fe0s  FeO  MnO  Mg0  Ca0  NasO KO  P.0s
J-317 A 75.51 0.03 13.71 0.11  0.28 0.01 0.04 0.52 3.95 4.49 0.11 98.76
J-319  fENE 75.37 0.08 13.07 0.09 1.05 0.04 0.12 0.42 2.82 551 0.06 98.63
I-3 Ak 80.84 0.02 10.64 0.02 0.54 0.02 0.07 0.49 2.60 3.67 0.04 98.95
1-9 TERE 74.91 0.01 13.60 0.01  0.14 0.01 0.02 0.19 2.44 7.45 0.05 98.83
1-15 KA 83.16 0.04 9.56 0.24 0.16 0.01 0.09 0.28 1.64 3.63 0.04 98.84
TR EA: A O EEMY PR .0, 2011 45 A
2 KK CIPW FRIET ME (%)
S8\ FEihe J-317 J-319 I-3 -9 I-15
9 Q) 34.76 36. 64 50. 71 32.18 59. 66
5K (An) 1.88 1.76 2.22 0.6 1.18
KA (Ab) 33. 84 24,17 22.21 20.91 14. 08
EKA (Or) 26. 84 33.01 21.93 44. 53 21.69
NI E (C) 1.7 1.86 1.6 1.32 2.53
LI (Hy) 0.5 2.14 1.18 0. 29 0. 48
ERERAT (11) 0. 07 0.16 0. 04 0. 02 0. 07
AR (Mt) 0.16 0.13 0. 02 0. 02 0.22
KA (Ap) 0. 26 0.13 0. 08 0.12 0. 09

1 al L, FESE Si0.2°KT 70%, NEERISWIA A4, WS R NEYES (Si0. > 66%),
R TERE (Si0:> 70%).

BE—L ARy, FE

R 3 K ra i FE RS
FE5 DI A/CNK SI AR 043 Rl R2  A/MF C/MF F1 F2 F3
J-317  95.44  1.115 0.45 3.91 2.18 2599 331  21.6 1.49 0.74 -1.06 -2.58
J-319  93.82 1.15 1.3 4.22 2,13 2735 312  6.82 0.4 0.76 -0.93 -2.52
1-3 94.85  1.164 1,06 3.58 1.04 3625 268 10.94  0.92 0.78 -1.08 -2.48
1-9 97.62  1.095 0.17 6.07 3.05 2405 291 53.19  1.35 0.76 -0.75 -2.55
1-15  95.43  1.338 151 3.31 0.69 4143 225 12.78  0.69 0.81 -1.05 -2.43

2.3 WU RHE
Fis oo g RS R IR, — A RALVE R . FAIR A 0 R A5 5 4 1) R i
BRI RF . A B e (I ER LS4 AE 7T DAKE B 52 S SRR S 6t s R o T R AW s SR R 2
HWR 4. Lo RE A BCEILE 1.
T A RER T IOEON SR BEIGRBE (FEHRA: 100

&N AELT

Yy AN La Ce Pr Nd Sm Eu Gd Tb Dy Ho
J-317 KA 5.21 10.31  1.24  4.81 1.92  0.19 2.57 0.45 2.63 0.32
J-319 A 12.13  30.01 3.85 15. 03 5.02  0.21 5.36  1.02 6.57 0.93
1-3 ARk 7.32 14.75  1.72 6. 20 2.04 0.21 2.54  0.59 4.17 0. 86
1-9 ViasiE= 6.51 14.35 1.83 7.07 2.88 0.19 3.54 0.68 3.81 0.57
I-15  TERE 7.27 12.54  1.43 4.97 1.21 0.86 1.20 0.25 0.95 0.12
BES  Er T Yb Lu Y LREE  L/H  Lay/Yhy 8Bu  8Ce La/Sm  La/Yb
J-317  0.67 0.09 0.44 0. 04 11.06  41.95 1.30 7.07 0.30 0.82 2.72 11. 90
J-319 1.86 0.22 1.08 0.11 29.70  113.10 1.41 6.67 0.14 0.91 2.41 11.23
1-3 2.33  0.34 1.88 0.27 25.43  70.63 0.84 2.31 0.31 0.84 3.59 3. 90
1-9 1.21  0.18 0.84 0.12 17.05  60.82 1.17  4.60 0.20 0.86 2.27 7.74
50 Copyright © 2019 by authors and Viser Technology Pte. Ltd.
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I-15 0.28 0.06 0.40 0.05 4.08 35. 66 3.83 10.73 2.37 0.77 5.99 18. 07

Wﬁﬁ&:ﬁ@éﬁ%%@?@ﬁ%ﬁ*ﬁ,mn¢5ﬁ

—8—=a 317
A—h—A J319
—a—u 3
X—K—X 19
+—F—+ K15

A B O N

6]
I

2
<

K i/ BR R R

Illlll

| A N PO NN VR N VAN NN PR O N P B VR |
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y

Bl AR S p A R XA
J-317 fERE: J-319 fERks: 1-3 ik 1-9fERME: 1-15 %

& FEH X S A A L BB VE B 35.66~113. 1X10° (F 4), F¥64.43X10°, J& TER AR Lo E
Bl o # e AL AU R I B 1) 6 Eu fuSge o, JEAR AW “HgRG Ay, HoHh o s a8 A FHHRFE .

2.4 R TTRFHE

PE UG X N ) 5 PEAE R A FE ST TR e =M e, 2T Rby Bay La. Ces Sry Nd. Sm. Y. Yb ZIG%,
MREAE I 5 Fis.

5 e A MEIC R R (A7 10-6)

RS Rb Ba La Ce Sr Nd Sm Y Yb
J-317 390 53.5 5.21 10.3 35.2  4.81 1.92 11.1 0. 44
J-319 394 54.0 12.1 30.0  32.1 15.0 5. 02 29.7 1. 08
I-3 208 56.0  7.32 14.8  46.2 6. 20 2.04  25.4 1.88
-9 447 62.0  6.51 14.4  50.0 7.07 2. 88 17.1 0. 84
I-15 206 201 7.27 12.5 119 4. 97 1.21 4.08 0. 40
FEME 329 85 8 16 56 8 3 17 1

DX 3P 44 155 940 46. 50 84.0 280 33.00 5. 40 18.50 1.90

MR A B EEWY =1 BTG, 2011 455 A
BAY XPMETCRE S ES RIS LA NP EHIT I, RIOZHX B Rb o&k & T FES, HiboE
YR T XA
2.5 pRH TTERIRKILESHE
B TAE, S IX 17 R AN T BB J6%& Cus Pby Zn. W. Sn.. Ag. Au, HEESRIILE 6.
£ 6 HERT LR SEST A X10°, AuxX10")

= ZH | Cu Pb 7n W Sn Mo Bi Hg Sh As Ag Au
B 63.0 | 12.0 [ 94.0 | 1.1 1.70 | 1.30 | 0.0043 | 0.09 | 0.62 | 2.20 | 0.08 | 3.50
VA b= @® 2.1 22.6 | 13.1 | 260 1.20 | 0.17 | 0.11 0.01 [ 0.24 |0.29 |0.02 |0.04
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(17 14> @ 69.7 | 55.4 | 72.5 | 460 9.60 | 0.39 | 23.40 0.04 | 2.50 | 15.10 | 0.05 | 1.47
® 7.9 38.3 | 22.5 | 380.4 | 4.35|0.20 | 3.04 0.02 [ 0.46 | 1.60 0.03 | 0.52
@ 16.1 | 9.71 | 13.6 | 51.7 2.57 |1 0.05 | 5.84 0.01 | 0.53 | 3.53 0.01 | 0.55
® 2.03 10.25 | 0.60 |0.14 0.59 | 0.26 | 1.92 0.43 | 1.17 | 2. 21 0.33 | 1.05
® 0.13 | 3.19 | 0.24 | 345.8 | 2.56 | 0.16 | 706.28 | 0.22 | 0.74 | 0.73 0.44 | 0.15

E: Of/ME:; @ K1E:

O THME; OtrifEE; OXFRY: OFERL

Wk hr.: A OSRERY B G, 2011 48 5

AR G5 REW]: % XAE R

A, Pby WL Sn. Bi BEATWIRIESE, BAT S RIER aMEITT R, LAk, Cu,

Bi. Sb. As. Au MR RHIIANT 1, BHIHEBIERIRALIS), XMBE 268 Hoh, 57 XM TR Cu.
Pby Zn. W Sny Ag. Au (& EAMEON B0 UWHIFER XA, HA REFNHERR, Wl &8s - ERNE e

JEAT
3 ARESHHER
3.1 BEIDENE

5.0
2000 )
1.0 . &
1500 P
4 AT
5 Q, 4
4 3.0 . 3
z 4 3 131
1000 A : A
i, -9,
2.0 S-R
500 )
Al-15
A A
[-15
" , 1.0
0 500 1000 1500 2000 2500 3000 3500 1000 2.0 3.0 4.0 5.0 6.0 7.0
K,0
R1
Bl 2 e SR L R B (R1-R2) Bl 3 4L XA AR £ 51 Nas0-K:0
8 7 4
A
o -0 .
[ 6
=T
i -
A b}
¢ 1319
5 A
3 2 A
= & & _,'J . I3
. 13118 4 3
: = A J"H"l
) -4
1
1
A 1 (e 58 7 5
0 = 0
40 45 30 55 &0 85 70 75 8¢ 85 0 2 1 6 8 10 12 14
SiCy La
Bl 4 5 a 2503 E K5 La/Sm-La 5% & K
W B 2 RO RHCAE R A s QIR RIS (BRI D) 16 s @R 5 R R RS @

e S GFRiEILX A B S ©FRELHE S B) /B s @& ill)s A BEKE (Batchelor, et al., 1985);

JEE &8 Geokits
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MR 2 FERCE SRPIE S RIE, PR T R G LN R E M. 3 5 a R KK 4 A5
R R B, T AT X AL I B AR AR R ITEN A R R A X e R EE R A E TR SRR ),
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Technology and Practice of Large-scale Penetration Measurement
WANG Binghing
Tongling Nonferrous Metals Group Copper Crown Mine Construction Co., Ltd., Anhui Tongling, China 244000

Abstract: In this paper, the three-dimensional coordinate system of the ground is transferred to the middle section of the underground
by one-well contact measurement, and the directional edge of the gyroscope is measured in the proper position, taking the middle
section of the sub-well of the south-east orebody in the southeast of Zambia and the deep 800m of the south-wind well. And the
azimuth angle is corrected so as to improve the plane coordinate precision of the starting edge and the azimuth precision of the wire
edge so as to realize the butt joint penetration of the large-scale roadway.

Keywords: One-well geometric orientation; Import elevation; Gyro orientation; Through-measurement
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A Design Scheme of Heavy Hammer Material Level Suitable for High Temperature and High
Pressure Environment
YUE Fengming
China Urban Construction Research Institute Co., Ltd., Beijing, China 100120

Abstract: The weight level gauge is widely used in the material detection of the bin-type container at home, and can be used for
measuring feed, chemical, plastic particles, cement, stone, PVC powder, aggregate, liquid, coal, limestone, ground plastic, sand,
powder, grain, oil, mud, ore pulp, Special liquid such as asphalt (high temperature)ll. The method has the advantages that the
mechanical measurement is adopted, the method is simple and reliable, the anti-dust interference capability is strong, the range is high
up to 50 meters, a multiple dustproof design (dust-proof brush, air inlet hole and measuring chamber isolation) is adopted in the
mechanical structure design, the influence of the humidity and the viscosity of the medium is not influenced, and the dielectric
constant of the medium is not influenced, conductivity, thermal conductivity, .

Keywords: Heavy hammer material level meter; Detection principle; Mechanical design; Design scheme
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Discussion on Safety Risk Control Measures for Pipeline Installation in Petrochemical
Engineering
WU Shunfa
Zhejiang Zhekun Engineering Management Co., Ltd., Zhejiang Hangzhou, China 310000

Abstract: The continuous development of economy has promoted the development of various industries, so the use of resources has
also increased. As the main energy industry, the petrochemical industry has also achieved rapid development, a variety of
petrochemical engineering projects are also constantly launched, and with the increase of this kind of engineering construction projects,
the more and more problems have been exposed. As far as pipeline installation and construction is concerned, the quality of the
pipeline is not up to standard, the welding process is not standard, the welding quality is low, the anticorrosion work of the pipeline is
not done well, the safety factor of the valve is relatively low, and so on. Therefore, the relevant departments should take targeted
measures according to the relevant construction risks. In order to improve the quality and safety of process pipeline construction in
petrochemical engineering.

Keywords: Petrochemical engineering; Process pipeline installation; Construction risk; Control measures
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Study on Optimization of Hoisting Construction Period of Hualong No. 1 Dome
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Abstract: Unit 3 of Fangchenggang Phase Il Project is the first batch of Hualong 1 project in Zhongguang Nuclear Power Co., Ltd.,
this paper studies, summarizes and optimizes the key path of ceiling hoisting of Hualong No. 3 unit, summarizes and optimizes the
progress of the follow-up project. Preliminary preparation work carried out, construction organization and other aspects to provide
valuable reference.
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Effective Application of Communication Technology in Electrical Engineering
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Sinopec Jiangsu Oil Construction Engineering Co., Ltd., Jiangsu Yangzhou, China 225000

Abstract: Information and communication technology is one of the most widely used science and technology in the development of
customers in our country at present, which is quite outstanding in various industries and effectively helps all industries to improve the
management means and development speed. It is also of great significance in electrical engineering, which greatly improves the work
efficiency. Based on the analysis of the function of communication technology in electrical engineering, the effective application mode
is put forward.
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MR DRIE S R GTRENS 5 P A IO R UBE A& R, RERS I (1 SC B B AR T Ak, JF HR 2055 [ B B L5 I 4E4 48
I I, AT i DR 15 28 4 (BRI ASE P

1.2 iR hEESE AR

BEH I TAEAMZE LR BBl i 58, 3 BET8 00 25 8 B ST A0 ), — Ty T 2 AR SC b5 Y 75 R e it
hae, ARESN T R 58 M THE LR B g AT ZMITNRE ;53— U7 T L0 DR e i1 T3 SN Y i RE 8 IR
M, SRS R EALERE, —EZRIEEHICR.

1.3 FERBERGHREFR

B 7 EARIER S E S5 W 2 A E, 1255 8 FNEE R GA S SR 2 18 i 1 SR ), 5150
RTLRERIBME RS T 2R L RS H S WIIBE TR, ESAEEHEA LM R G a8 AR E B LRkl &
X%, IXHUEE RE B R G A

1.4 BERGRITHEEM

HET BRI . b, P DEREAT BT IR 2 B IR A ARG P I A B R AT,
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[(A%e2 | [Gheea | [Suwex| [(ik=ex] [iweea] [[D0ees] [1diwex

B 1 3R AR iy SRty 10/0. 4KV FE L 38 8 A8 HRL il o] 245 &)

2 BERAREBRESIREPNEYEAS T

2.1 BEEXFTHRAEENSFEHEMISE

SFEERARN S, oIR8 TR ST s, XRENEEERZ—, fl: ERS TR,
FOHBR R 2 O — Sl %, BT DAERATT TR R B — R AR 6 B R R R 5 VA TE — e R Y TRl A e AT A SR 1
KA FI4EAS, SR B ) A4S Sebr b R TR P B S B — T T, AR SR8 )7 st 2 R AN T84,
B GRS — B RFERIA G, Lot f B e i i B R AR 1R 10, BeRAREAL, BARM TP AR 71
—RIIMRZE, TAEREIEZE, BOAHRK BB TH, (RS IR R B B AR G E A . AR5 RATA
DAk — SR IREEA, 8IS EAR M E T DO B AT B SRR, IXRE RS RO AR B I 5 e LR 1 HE R
JRRE . HEA S 45 S AT AR R R AR F A S BAR DG TAE N R vk, G SRAE EL AR 1) B B v R I — Sl i, A
AFRATAT LA K (R IE AR 26 TAE N GOt Bk AT 4, DLA T REWS SO I S D R I IE R I8 4T, RINEREE1E
— 5 R P P i — 20 PR L S 5 4, e RS (RAIE F S AR IR A JF R AR AT o AR R AT — 8 BRI 2
S B AN 7R HOREAT R, X FEA Re 8 15 Hh H s R AR AR, 75— e RR G I N O F S AR I RS 4

2.2 BEABIERANEYEA S

Ml A RERARKMNA B RAEE 2, SR E R T AR 6 b, B S R G TR 84T W AT
FRE PRSI, AW & R R AT IERISH, — BHIRE e L (G B4 et R4, REwHE A
F RO PR AL B AEE BRI AR A A F AR T IR ZITIRE . & ZMRERY . RS, X
AR RARE N EER R, XX SR AT DO AL 4 I Y BT R RGN e A
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AbFE

2.3 EZBEERERSIEFNEA ST
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GiP A TR IE &, e DAY GPRS/CDMA M85, BERECRIUE LUK ATELR, XREGRIIE H & AR . Ak,
WHE TARMYET O, XS RN NP8, $em T RARREE SR TSR, FE SRR,
HES G TN .

g

R CRRRARM B TR kR, AR L2 AR B D o AU AR HOR IR SS T i 7 38 s 2K,
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(B]%#, THR X 2R ERR TR FHRAZAI]. BEA1% 5 A, 2017(09) : 138139
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EE] 4 B IR AE £ RALTAZ L RATR A R A ik, RAVEAR BB LR B LRI 4, FREARHAT,
AR AR EREAREARTHR, EERSGETETHONS RITRILTEEEARERIE LG Z2 R, REWNE FLARMRE
it A Tk Frh, Bk, STERS T RERLEMG T 7 A0 REFTL L, AFREFORN, sTiit7 ke
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B B 6

(1) M EHZGE NINRRE F &t il & KR RS L EE 5, b o & B LA FAAER T hLpE | 41+ 569
£ 5t

(2) RF/EARHE T HFGFOEREMER, WEBHAAE LT M E EARE BmERKE QP M,

(3) BIERRACTHEFERLEMRERGIMFBLEEL, PATEMNTETHERR.

HRPNERAN: RRARXAREEZARTEAR, BRI R EIE & L5 E R IZw T 77 kBT,

(1) i A AAT P B RALE B ey R &%t 7 % () F25%) 5 £ BRRAE B (FAA, Federal Aviation Administration)
G R M8 F Xt 7k (FAARFIELD %), ERAM BT HEFLT, SRR E LT IS KR RE L8 &Lt RT3y
i BRI, ARG ERZGEE L, ML HEE S A RAGIT I AT,

(2) @it 5 8] A8 % B FRA1ER B %30 B e 502, pATRAMER TN HE LM ETHER, L2 2 Fhf kB,
[<8EiR)] M 438 & ; #L3%; FAARFIELD %

DOI: 10.33142/ec.v2i5.364 FESHES: U416.217 XEAFRIRTE: A

Comparison of Determination Methods for Thickness of Airport Cement Concrete Pavement
ZHANG Rui
Air China International Construction Investment Co., Ltd., Beijing, China 100123

Abstract: with the continuous strengthening of international cooperation in the field of civil aviation engineering construction, the
foreign airport construction projects we come into contact with will become more and more complex, the grade will become higher
and higher, and the corresponding design requirements will become more and more stringent. There are differences in standards and
specifications in the design of airport flight area under the background of international cooperation, and the differences of standards
will inevitably have an impact on the design and construction of the project. Therefore, it is very necessary to compare the calculation
methods of the pavement structure of the flight area at home and abroad. At the same time, the comparison and combination of the
design methods can improve the design ideas and improve the rationality of the design results.

Purpose:

(1)Combined with the examples of different methods at home and abroad to calculate the thickness of pavement cement concrete, the
differences of airport pavement structure calculation between Chinese code and FAA framework are compared and analyzed.
(2)According to the results of pavement structure obtained by different calculation methods, the emphasis of the two codes and the
influence of bearing capacity of pavement structure are compared.

(3) verify whether the calculated pavement structure can satisfy each other under different specifications, and analyze the compatibility
of the two calculation methods.

Brief introduction: the main content of this study is theoretical calculation, and the theoretical calculation methods of structural layer
thickness of airport rigid pavement at home and abroad are compared.

The main results are as follows: (1) by using the rigid pavement design method of the General Administration of Civil Aviation of
China (mechanical experience method) and the rigid pavement design method of FAA,Federal Aviation Administration) (FAARFIELD
method), the design results of airport cement concrete pavement under different aircraft operating loads are compared and analyzed,
and at the same time, in order to reflect the actual traffic situation of the airport, two groups of aircraft are designed and compared.

(2) through the collation of the design projects of the relevant international cooperation projects of the company, the calculation results
of the rigid pavement structure layer of the airport under the two frameworks are analyzed, and the differences and compatibility are
summarized.

Keywords: Rigid pavement; Airport; FAARFIELD method
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B A [ B A LI S (R D d R i, LI WP TR PR vt v A B B AR AR . 2009 4F, & EBCHAL T R (FAA,
Federal Aviation Administration) #iffi {Airport Pavement DesignandEvaluation) (AC—150—5320—6E),
W =4 TR T E S THL3% B8 250 2 500h . 0, JRE R R AIAT MH/T 5004—2010 (RN /K IE &L 1E
M ATEY, 7EJRAE N B b Fe Al Ak, 76 /K Ve YR it -8 TR 1 55 5 30 T B IE ,  [RII=% FE I 1 45 4 32 0%
SRR, AN E NS A T ST 2 NI RN, TE TS R E SN A L, (EONRE R AL B ) S

1 ERINEIT AR RGR

FAA FRIPETE 3T 79 234 6D vk, LED—FAA ¥EA1 FAARFILD . RiPIRNE T /1200007605 6D v: R 1
BRI ; LEDFAA V5N 30 EOREEIS s Bl E A PR JCEER IS bR B R Wi iR, FAARFILD vERE M 4E o

I RIS T VA B2 E R KON : BT Winkler WIS sk IEARFE G, FI0 R
JRAAT MHJ5004—95 (B Az i@ b3z K Je iR & I8 s e ), St S Rty e i, ikt 41 A LA
i B A TAR AT 5. 2010 SFEARAE PR ATE R, B — LA AR RS S TV T IBORAR A, [ AN
57BN, TEAE ML AT T I 9 57 4 5 FefE T de i F e

ZEF ST, TR L R A (38 T BT 7715 5 FAA 16 6D vEAAEL, 2010 45 BEATR & A B BRI SE 38 T8 e 1592
TESE R B 5 LEDFAA YEAHZE MR/ e R, =4 IR Je )ik CFF FAA SR 24, 1M H Bk E faE i 5 1 H s R 247+ B
IR BEARE B, B N AMILIZ R IE [ 8757 EL o L AU E AN £ o

2 HUFRIMEmE T E AL

2.1 WEEMHREEMEE

VAL R g R . 35 A1 B737—800 FIZ3 %% A321; IEHRVCIHAERR P9 KHLAE I/ B2 K43 514 2000
8000, 30000 CHHMAFEIZATZEV)Y 4000, 16000, 60000) &k, ALFA[EFLE HAZHE.

2.1 B—KHNESH

—_— de Kl hg I AT 1= R A A ER ARG Pl B4 Apisdr AL
o it kN e Bt kN W RE P H J) ¢/ MPa WS /I
2 000 4 000
B737— 800 790, 04 792. 60 0. 950 1,47 8 000 16 000
30 000 60 000
2 000 4 000
A321 830, 00 834. 00 0.956 1.36 8 000 16 000
30 000 60 000

N T BRSSP E RO, UE R ER S BLT S A

AHHAESH:
L BNV e AT AT I i 42 A Elddg 428 FlR R FEirg
' i it / kN Tt it / kN WA R P HH g/MPa W/ W/
B737— 800 790. 04 792. 04 0. 950 1. 47 5 000 10 000
A321 830, 00 834,00 0. 956 1. 36 3 600 7 200
B737—700 701,00 703, 30 0. 950 1. 39 2 000 1 000
A330—300 2 330.00 2 339.00 0.958 1. 42 2 000 4 000
B737— 300 564,72 566,99 0,950 1. 40 1 5300 3 000
B747— 400 3 968. 93 3 978.00 0. 952 1. 38 1 000 2 000
B767— 300 1 587. 50 1 596. 50 0,950 1. 38 800 1 600
B767— 200 1 428, 82 1 437. 89 0. 950 1. 24 500 1 000
A310— 300 2 750, 00 2 759,00 0, 802 1. 42 360 720
A340— 600 3 680. 00 3 692,00 0. 660 1. 42 240 180
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B4 KM ESHL:

- RARY WK RREEN  LRERRE SRR EETR
i 4t /kN it/ kN EAORARE P Ik ¢/MPa /IR /o
A320 770.00 774.00 0.950 1. 14 L 000 8 000
A3l9—100 700, 00 704. 00 0,926 n. 89 4 000 8 000
A330—200 2 330,00 2 339,00 0, 950 1,42 3500 7 000
B757—200 1 156,50 1 161,00 0,950 121 1 000D 2 000
A32] 830,00 834, 00 0,956 1. 36 3 500 7 000
A330— 300 2 330,00 2 339.00 0. 958 1.42 800 1 600
B767—300ER 1 868.80 1 873. 34 0,950 1. 38 720 1 440
B737—300 564.72 566, 959 0. 8950 1. 40 2 000 L 000
B767— 300 1 5387. 50 1 596, 50 0. 950 1. 38 280 W60
MD—11 2 859, BE 2 871.22 0, 780 1.38 200 100

2.2 FHEHRERIT
EERIINS e a8

TRV AR AL, ARTEIREAT FAA RORE R Bt v, JF

EZUI IR PR i P e e

+
e

F R AR S],  BLIZ KR TR B T T ) &
THERRY 30 45 MR N R k=T0MN/m3; 534k, bl T8 E WP T g -5 775 55 B FAA M7 T & ik 1 2 5
SR PR SR OTVEA R, A SCEAKYE FAARFILD 7k 1) k E# B A XHE E A 223. T4Mpa. WIIHEERENHE
HKARy: NIEJERN 150mm A KB ER KR EIEZE5 =418 150 200, 250mm JEATIRAE+ CAE T b i e TH 2
PAT5R)E fom XFN: 5,004 5.25. 5. 50Mpa; WKAELEUAE v =0. 15.

T R REE Y 30 4, 1= K Y IREE L TT9REE fom fULE DY 5. 00MPa, AR~ FLIUE v =0. 15,
ARSI EH IR VAR K=65MN / m'. EEEZE 2 200mm SR RAGER A: FHEHN 150mm JEA KK

HORALR

BN S, BUEHIA ML S R & K=55MN / m'e R 150mm JEATTREE I FEEA 150mm JFA 2Ok K

Rk
2.3 REtEEEEITE

73 99 R F FR I BUAT JUVE e 77450 FAA ) FAARFIETD =284 BR T B iHFE Fe E AT L7 /K Je T et -3 1 1 2 5 v 5
LSRR IETH R E T IR JE R . AR5 — KHLAT R E T, X B737-800 HLAYAN A321 LAY Ky i J= % L AT L
BOts, BHTFESRIT AWM RS WG OT, HlpieilmmmzFE i E s R TR

2 R vk ERE /mm

S o | A=) 128 455
: PbE R 1737 — 800 A321
R/ i R/
: X Ak d ‘AARF % ; 3
Wil fo/MPa " 145 FAARFT o o N %  FAARFI i
¥ik ELD ik 373 ELD i
2 000 365.0 328.6 36.4 373.0 335.5 37.5
5.0 8 000 385.0 353.4 31.6 394. 0 360, 5 33.5
30 (00 102, 0 375.7 26,3 110. 0 382.9 27.1
Ak 2 000 357. 0 314.1 12.9 361.0 120, 8 10, 2
150, F ok 3 s
5. 25 8 000 378. 0 338. 6 39.4 380. ¢ 345.5 34.5
He 3
. 30 000 395. 0 360,41 31. 6 100, O 367.7 32:'3
150
2 000 348. 0 300, 4 17. 6 352.0 306, 7 15, 3
5.8 8 ODO 368.0 324.7 13.3 371.0 331.2 39.8
30 000 384, 0 346, 3 37.7 389, 0 353, 1 35.9
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(S8 N0 R (108 - HEF VI

il )22 ¥ v R/ mm

3737—800

A32]

FERE/ i ARV
\ M¥E FAARFI HFEE FAARFI
mm fo /MPa N JF 5 P JiE 2 4 155 L I 22 4
USVR ELD i UR7R ELD ik
2 000 365.0 312. 4 52.6 369.0 319.6 19,4
5. 0 8 000 382.0 338. 8 3.2 389.0 346.3 12.7
30 000 385.0 362.2 32.8 108. 0 369.9 38.1
b7 2 000 355.0 296. 6 58. 4 360.0 303.5 6. 5
200. F ” =
5. 25 8 000 374.0 323.2 0. 8 375.0 330. 1 14. 9
KL
150 30 000 390, 0 346. 5 13.5 393.0 354.0 39,0
bl
2 000 340. 0 281.0 59, 0 346.0 288. 4 57.6
5% 8 000 360,0 307. 9 1ol | 363.0 315.0 18.0
30 000 375.0 331.2 13.8 381.0 338.5 12.5
2 000 362, 0 290.7 71,3 367.0 298. 8 68, 2
5. 0 8 000 379.0 320. 3 58.7 384.0 328. 3 55.7
30 000 392.0 345.9 16. 1 101.0 353.9 17.1
(B A 2 000 348. 0 272.3 75.7 355. 0 280, 2 74.8
250. F o : i =
5. 25 8 000 371.0 302. 8 68. 2 373.0 310.5 62.5
A )2t
150 30 000 389.0 328.7 60. 3 390.0 336, 3 33,7
D)
2 000 335.0 253.9 81.1 341.0 262. 2 78.8
5.5 8 000 355. 0 285. 5 69.5 362.0 293. 6 68. 4
30 000 374,0 311. 8 62,2 380, 0 319.8 60. 2
I =EAREN=)
A B UG WHLEAE T R 2 it R B
41 51 PIE R =3 R FAARFIELD i JEE %
A4l 107.0 359.5 47.5
Bl 108. 0 379.9 28.1

2.4 EERIEITEER SR
2.4. 1 B—"RHLE&AF T T &5 5 b

TR R RS FR, AR E AR E I E S, BWMLRE FREEE A, ERRRESH . Tl
BT E R AR B E, S  JRIE AT B 772 B 5 1 2 )5 B2 L FAARFIEID v5°F3) )& 49. Tmm. X}
PP 5 2 S AT 2 b . BT37-800 HLZY (¥ 11 2 5 FE HR ] 752 FAA 022 JE 50. Tmm, f5 K ZE{H 81, Imm; B E G
5 A321 HLELKTE 2 S S F 35 B FAA JE 48, Tom |, K ZEE Y 78. 8mm.

R BE R RS S S BE W . BT37—800 LAY T /= & 22 MH - 37. 8+ 48.5., 65.9 mm; A321 LA )ZERE
Z{H:36.2. 46.5. 63.3 mm. HEZEEEAE, WHFETHEEGRZERBLR, WE.

80
70

£ 60

P

o 50

B
20

80

40 |

—=— B737-800
—o— A321

i i L .5 i

300 320 340 360 380 400

W Iz T BE fmm
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HH T 2 BT o 2 4 AR T 40, B737—800 MBI RS 248 44. 3, 52.6. 55. lmm;

JEZEAE: 44.4. 48.7. 63.3mm. [M/Z5REME, WM TETEEREZSBLR, WHE.

80
—a— R737-800

< 70 —o— A321
= £
£ 60F e
it = ——a
s 50 -
- L o
- 40 |

30 -

30 L i L L L . d
50 51 52 53 54 55 356

A321 ML E B

il )2 1% o 2 EE /M Pa
FHA Mg AT E T EN, B737—800 ML HIH )2 EE Z{E: 58. 3+ 50. 8+ 44. Omm; A321 HLEWHZEE Z1H:
56.5. 47.8. 41.8mm. KHUZITAEEB, WHIEIFRE SR ZEF BN,
80 r & B737-800
70 —o— A32]
5 0
‘T 50 \\.>~..-.‘_°:j;~ —
=2 40 B
30
20 '
0 5000 15 000 25 000
10 000 20 000 30 000
R SRR

2. 4.2 ZFh RHLEAF T4 15t
ZRKHUAS TN T, REMVETHEE ST EE# KT FAA vkt g8, ok A 41 WIS T, 2N 47, 5mm,

B KM AT TR 2D 28. 1mm.

3 TiEEHIXILE

3.1 DRIFERKERLIITE (hFEKEE)
D) BRAKRIHR 5 S an vt /R B Brblds £ B2 FYLIAE B737. B777. B747 25, BB WS KR, KKEE
A380 &5 F 2 KMLEHTERE . ARUGETHIRTHRA Cy Ev F R WHUAEZHZ B, H € EHLLL B737-800 AR
A4, EZEKHLLL B7T77-300ER A iAAEALEY, F2EEHLLL A380-800 J it ARAFEMLEL,

2) BRI S %
B737-800
B R

i SE A VEWAE

E AT AT B i R AL
BV R (LT
EALTE IR R -
B777-300ER
BOHHL T S

LI SE A VEWAE

E AT IR B i R AL
By b2 S (LT

G="T792. 6kN;
q=1.47Mpa;
p=0. 95

AN Ne==2
[ : 86cm

R Nw=2

G=3411kN;
q=1. 50Mpa;
p=0. 936

AN Ne==2 5% Nw=6
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FADVR I H) FE B : 140cm; ZhA]: 145cm/148cm
A380-800

BT LA 5 G=5620kN;

BHERARAIES: q=1.47Mpa;

T A H O T R p=0. 57

TADVE R A Ne==2 %% Nw=6

FADVR I H) FE B : 153cm; ZhA): 170cm/170cm

3) HLI I EdE
B FRR t=30 4F
BOHEBR A IZ I T I8 4T RN,

CHLRR C E F
BLAY B737-800 B777-300ER A380-800
WA AR A LA 34018 1T B Ns 86065 29370 1675

4) JKYEIREE LB S5

TR TR fuu =5.0 Mpa

IKVEIREE LTI E. =37000 Mpa

KV VR A L u.=0.15

B T I e AR k; =100MN/m’

E A AR

HZ: KIERELIEE 45cm;

RE. KR ErRA 15cm;

HFE: ERZE 30cme.

3.1, 1 T

(1)B737-800
1) CHLERIEL L REe R
Gp 792.6 % 0.95

Pt =" = = 188. 244V
., 2x2
4 4
. Jg x10* _ J188. 24 x10° _ 40, o6
5.227¢  \5.227 x 1.47
W, = Q.6 = 0.6 x 494 96 = 296 98m
2) Bt ML ED RS
3) B
OYIffi#R)E  h=150mn
QT HIE B 12

4| Ech3x103 4 f37000><4503><103

- 12 (61—uC2) kj - 12(1-0.152)%x100 =1302. Imm
PR 32 ALVE AL RE O [0 56 (B BE , 0 AR 32025 R S i - L9 22 ) 3 VR 250 B, SR HE PR 8 DS L P9 R0/ B2 A N
P B 15 N=471
@R 5
Mo=ql,N, X 10 °=1. 47 X 1191. 99° X 471X 10 '°=0. 1174 (MN. m/m) @RAATHE RN 3
6.=6M. X 10°/H:=6 X 0. 1174 X 10°/400°=3. 478MPa
o= (1-B) o= (1-0. 25) X 3. 478=2. 609MPa
4) CHLI VR F IR
Noy=1 Q108710 T tem g (U O8I LT 60990 21 4 49977
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5) BOHHE IR P RBLR THE I KL
AT HERE T H 2. 3m;

0.75n,, W, 0.75 X 2 X 296.98
ner = o007 Nst = X 86065 x 30 = 500076

1000 x 2.3
% ne, Na=500076/1449977=0. 3449

(2)B777-300ER

D) RALERIES LR

Gp 3411 x 0.936
P = = = 266.06kN
neny 2X6

2) Wit ALEFS Ep RF
3) BRUE I
O¥IfERE  h=450mm
@RI T W A5

5.227q 5227 x 1.5
W; = 0.6L; = 0.6 X 582.53mm = 349.52mm

3x103 4 X 3x103
= 12E<Cf—u:20> G iz(()fooiig)xigo =1302. Lmm

WRYE T AT T ZORR O I FE 1AV BE , 7EAR 28 R0 i 1] b4 LU ) 25 1) 2 AV ZRAC BN, SR HE 7R 40 ENYE R P /Mg 202 A N

R E S Ny=467
@RI H
Me=ql, Ny X 10 °=1. 48 X 1191. 99° X 467 X 10 °=0. 1188 (MN. m/m)
@RARIB TS
6.=6M. X 10°/H,=6 X 0. 1188 X 10°/400=3. 519MPa
6,=(1-B) 5= (1-0. 25) X 3. 519=2. 639MPa
4) LRI 2R F B
Nop=1 Q10818 T Tem g ( (4 0185, X2 26399 - 1 71 531
5) WHERR A CHL BT RS
JBATEE T B 2. 3m;

P, x 10* 266.06 x 10*
L, = = = 582.53mm

0.75n,, W, 0.75 X 6 X 349.52
10007 '~ " T000x 23

ne Ne=602529/1171531=0. 5143

(3)A380-800

1) KHLEASTE S BRI

Ngy = X 29370 x 30 = 602529

Gp 9620 = 0. 57

Pt = = - = 266. 954V
ma, 2x6
2) Wit CHLER ED R T
4 = 4
L [Bx10t Jzaa 95 x 10° _ o0 o
- 5.227q 5. 22T x 1. 47
W = 0.6, = 0.6 x589 43 = 353 66m
) MRETHE
OWIkHE  h=450mm
@1l IE NI 242

4 E:h3x103 4[37000%4503x103
= < = =1302. 1mm
12 (1-pc?) kj 12(1-0.152)x100

ARAE TR T BN T e 1], AEARGL 25 S P 42 LA 221l RS 7 SRR B, SR AR BNV B Y (07D B2 A N
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i ATISEE
ORWILE

Me=q1,’Ny X 10 °=1. 47 X 1302. 1> X461 X 10 °=0. 1024 (MN. m/m)

@RMATHELR )

6.=6M. X 10°/H,=6 X 0. 1024 X 10°/4507=3. 404MPa
o,=(1-B) 6.=(1-0. 25) X 3. 404=2. 553MPa

4) KM A VR F UK

N93:10(14, 048-15. llT(p/Frm): 10(]4. 048-15. 117X 2. 553/5):2132090
5) BOHHE IR P RBLR THE I KL

AT HERE T H 2. 3m;

0.75nWWt

et = 1000T

nez Nex=34770/14656436=0. 0163
Net/Nertnea/Neotnea/Nea=0. 3449+0. 5143+0. 0163=0. 8755

0.8<:0.8756<1.1

075 X 6 x 353.66

SS T 1000x 23

K, e BiE AT I AT IE i 2 uh BEK IR YR B AR R 45em 7B R THRE
3.2 T{k#11% FAARFIELD i+5

IDRARCEAT S
gER E B4

Pavement Structure Information by Layer, Top First

X 1675 x 30 = 34770

No: Type Thickness Modulus Poiss?n's Strength
mm MPa Ratio R.MPa
1 BCC Surface 4255 27.579.03 0.15 5.00
2 Variable St (rigid) 150.0 2,200.00 0.20 0.00
3 P-301 5CB 300.0 1,723 69 0.20 0.00
4 Subgrade 0.0 127.24 0.40 0.00
T T 25 J2 P
2) FUAER
Airplane Information
Mo Nainie Gross Wi, Annual % Annual
lonnes Departures Growth
1 ER.J-135 18.100 191 421
2 Dash 7 18.600 4157 4.15
3 Dash 7 16.500 1,897 415
4 Dash 7 23.300 3,027 4.135
) B737-800 75243 4.038 415
3] A320-200 Twin opt 78.400 4.038 4.15
7 A321-200 opt 93.900 3.027 4.15
8 B777-200 ER 298.464 g27 4.14
9 B777-300 ER 352.441 1,931 4.14
A330-300 opt 233 800 2,758 4.14
11 A340-300 opt 277.365 1,379 4.14
A340-300 opt Belly 277.395 1,379 414
A3B0 552.000 149 10.00
A380 Belly 562.000 149 10.00
No. Mg CPF ) CDF Max Pf'(;
Contribution for Airplane Ratio
ERJ-135 0.00 0.0d 519
Dash 7 0.00 0.00 4.52
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3 Dash 7 0.00 0.00 452
4 Dash 7 0.00 0.00 452
5 BT737-800 0.00 0.00 3.52
& A320-200 Twin opt 0.00 0.00 3.67
7 A321-200 opt 0.00 0.00 3.42
) B777-200 ER 0.00 0.00 4.05
9 B777-300 ER 0.8 0.08 3.87
10 A330-300 opt 0.00 0.00 1.89
1 A340-300 opt 001 001 1.81
12 A340-300 opt Belly 0.00 0.00 3.78
13 A3B0 0.00 0.00 382
14 A380 Belly 0.00 0.00 4.24
3) Mk [ SEFE A
ek £
NonCohesive Soil
Percent Maximum Dry Density(%) fmmi?::n?;::::fairnmm hon??zth;fsmmf:::o;m} Critical Airplane for Compaction
100 0-556 - B777-300 ER
895 556 - 2417 0-1542 B777-300 ER
90 2417 - 4475 1542 - 3600 BY77-300 ER
Ktk
Cohesive Soil
Percent Maximum Dry Density(%) Cepth of compsction DEIN OF compction Critical Airplane for Compaction
from paverment surface (mm) from top of subgrade (mm)
g5 0-507 - B777-300 ER
g0 507 - 1512 0-636 B777-300 ER
85 1512 - 3052 636 - 2176 BY77-300 ER
80 3052 - 4393 2176 - 3517 B777-300 ER

4) S5 Z R E A
MD-03 NewRigidO1 | Des. Life = 30

Layer Thickness Modulus or R
Material (mm) (MPa)
= [ PCC Surface | [ 4265 | [ 5.00 ]

Non-Standard Life
| 1500 |

3000 | 1.72369

AP Y v v
R R R I K I IR KRR KRR KR IR
ST Subgrade- B O oers IR P10 M 5%
e e P [N A
e T T T e T T T T T T e e T T T e e e e te

Total thickness to the top of the subgrade, t = 8755 mm

3.3 BMEEITELER

R E N IATIRNE OIFEE5E), WS s, SR IEZ 2 75 B AL & R RS, H
KR ZE, THEEB, FAARFIELD B0ER i ik A5 T AH o a7 4

MAHE LR A, FAA HERL R RIE TS5 /T 2 B RS 2N T 1% &80, —J7m, THE 2 ERE =R — DN AR
WA AR, BT E AP RS B FERZ MR ETIN, VIR ERRE SRS, 10 FAA KEEA R
TCERR AT AL AL FERE 7, 4 A IR A4 R B0 b (B 0 S A e e i T o BB ) = 4R 3R, RS A IR R v

PIFR T AR S bR BT AR, AT LUK FAA THEEEE AR MR R, 7R3 2 B ER IR, R AT A Se Bl i
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2SI ML T PN LA
4 Z5ig

COFRE R R H (B T B a2 R TR 4510 B3R T 456 A B o i) FAARFIELD i . 5 — KHLHLAY S I,
2 EEMZE 49, Tom, 28 YHLHE T, HZEEMZ 37, 8mme BRI AT, FRE AT 17K Je TR 18 1 JE B 1 7
TEARXT LU R ST

(2) FEB— KBS B B AP Al R R A Z R, SREBER. HERIREIERS, 5ZEE
R .

() FEH G BT TV 2 R T A5 58, vHEE RSB, N a6 B D R AR G B s R B % T4
WELGINKIFIRZ, THEREA . D@ W EAEA 5 W IE v v N 456 =40 IRTSE 2 Me gt e, JF4Es)
TR B SO P B0, AR MRt & B

(&% 3Cik]
[1]US Federal Aviation Administration Advisory Circular.AC 150/5320 —6E Airport Pavement Design and
Evaluation[S]. Washington D.C:US Government Printing Office, 20009.
(2] K Z B, Rl g, 5k 277 MR 51k M. 4L AR R A, 2010.
[31¥F 4k, >0A, KHAN. EWAHZE &R 7 %% 6247 [J]. Ml37 T4, 2010 (4) : 13-20.
(4177 % . * RA AL Fo Z AL 377 AR IR 8 £ 38 R AL e o 4 [T, & B R A A=, 1996 (10) : 49-51.
(51 R M, R, B I, & £ AR £ 8 &Rk AT [J). B R 5480 B4R 5, 2006 (09) : 34.
(6] 4. AT N1 W 3+ B 77 vk o B TR e R AL Bt (0] o B RoAL A 2 % 4R, 2003, 21 (6) : 48-51.
(7] Zm4 REF ZEAA ERNARARMH NN ARBRELETBELN R T FEDL AT RS
i, 2011 (1) : 121-126.
[8]Expansion and Upgrading of Velana International Airport in Hulhule of Maldives. Aerodromes (Volume 1)

— Pavement Response — Appendix. 14[S]. Cement Concrete Pavement Thickness Calculation. AVIC-CAPDI,2017.
fEH @ kA& (1992.12-), BHE TR, MLEHR 4,
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AP R TR T4 H v A B A) 8 O SR
S
TART BB IR I LA RFAEN S, #d TR 443300

HHE] L K IAET A A Z AR T LRI ATRAT RGNS, BF A —RER I, KALEF, £H42FE
REHHT, ERAGIUFIHNZ, MEFEMMARALSERN T ERIAZGRAERRGRXE, FLALRIfAGZE
PHRANT KSUAAM A ERIHGEEKFESHLZHGEEARNGEERELET G LT, 22X SMENMGLER
IRERE R IHGNRRIRL, TAERE SN, APWFELASRERL, okHEREBEIAIEELS I, T
RAFOR S TAERTRF R mF FakE, THRLFELELRKIAZEL PGP ERIFMGFRL, H4TF T ERT
BALER IR EELT T — RO,

[REA] L ARITAE; ATFRE; FA; R

DOI: 10.33142/ec.v2i5.365 FESES: TU7L WHERFRINEE: A

Discussion on the Problems and Countermeasures in Civil Engineering Construction
Management
HU Yanfang

Yidu Guotong Investment Development Co., Ltd., Hubei Yidu, China 443300

Abstract: Civil engineering can be said to be an important part of infrastructure engineering in the field of construction, usually some
road projects, water conservancy projects and so on. Under the influence of the rapid development of social economy, in recent years,
the relevant administrative organizations and all sectors of society have paid more and more attention to the quality of civil
engineering, and have invested a lot of manpower and material resources in the construction of civil engineering. The construction
level of civil engineering is closely related to the development of social economy and the life of the people. However, as far as the
current situation of civil engineering construction management in China is concerned, there are still many drawbacks, which are fully
related to the actual situation. Increase In order to enhance the construction management of the civil engineering, the construction of
the civil engineering can be better promoted, and the more abundant income can be obtained. This article will carry out the detailed
research on the existing problems in the civil engineering construction. In addition, some suggestions are given to the optimization and
improvement of the construction management of civil engineering.

Keywords: Civil engineering; Construction management; Problems; Countermeasures
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BnAS At 25t WEBEP ) T, R@EFATIAR T RFERRE, RA T oAk TREgE b i B AR
SR AR I RTE O 1 S RS 00 it T A S R %, W DR AR S A AT, B R TR
it R B A o ) B SR N FOWETE 00T, AR B3R T R TR A8 B AR R [ 7 i

1 EARTiEhE T EIRAHHE

1.1 I EEIEE RED

AT, AR TRE O I BE RS . BRERSE 2 AU, LY K E R, i TE Rt A AR Ab.
EAR TR IR £ AR R IR 2 B0, IF ., %06 LI B2 R 5 2 MR () N

1.2 IERIEAEARSRNME

MRMELRE R, il TS, ME TSRS, TG BaAEAR, 294 73% 1 TN 53 0 it T
WA T B AR, H 3% TN SR Tl T, RZ szl iE s R TR THONI, HEABmEKdaiE, Fit,
T it A0 o 7 A R AR A B KR A A, R N SRR AR A U S e A R AT L

2 IARTERTEENENX

TR TR T BOF AR R AN (8] A — AR, Hose /e TREEIERN SN 2h, M+ TR TRENRIES
BRI . A TRE AT HE S TAF, W TEORMESE, i TR IR K, il T R H 5%
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T AR A AN e i 10 it A8 P AR R 1, it 7 20 A Y 1 AR TR It A B AR A R TR v 4
Rty EORE, X T REE T AR AOARE T R Ui A 7 KBRS R VE ] . AELUF IR A B T, R KRR
I T At R TCRR I H OB AR AN WG, 3 A R TR T B AR ) 32 B T A 2 % AN R, I
HX T TARR T AR TR AR K G DB 22— R BLans, 8 A ) AR TR T B AR IR B I B i
FERPIRAS, . MR BN S PSSR EAMST, B TEANRGERABE, i TYRE TRk ESE, 7E
IBELAS T E A CAR e R R, 343 LR AR M L A i R A e B Fll, IR KR RIEIRT, #mass
SEPE DU 6 24 1R 5 R R it T B AR AR BL BT, S BN 4t T AL D7) 7 A o 1 1

3 AT T ERPHFERIEDE

3.1 LB AEN

2SI [ LA E) 5L, 3 A E A L2 KV B 3Rt 8 Al SRR I A SR AE AW 3 78, EAME N B TREAT
AR 7R SR, IF B AR TRRAT LS T S R R R o R e T B A ST it R TR A i A A
i, —WRACE SRR AR SR ORI, AT 250 A 16 2, ot Tt T B AR G St 4 A 2 o (A5 i T I e 2
TARBA B, B AR JCVESELBE E AR, BE o T R 399 B ARt 5 & ) RAE A2 AR H AR
fELRESEPRf G, BNEHMN RN T 22 2t TRBAR 70 B, KB i 22 4 By et A1 & i SC s, ki —
HMBaREH ORI R E, EESSBRENETRMAS T,

3.2 RZEERIMEENH

A1 D it 1 A b o it A B AR R R, BE T 2 3 B0 it L A 2 D AR A R, T 2 (AR AR
S e T B AR A SRR E R F bR e A2 TREHE T AV S B TAR, A e B A 5 S B 7 A7 AE A
MR OL, WEARNATEE, RESSFEEHMIESR, R 2 TR R RS 5RO B LS LA
T AR 2 1B, BEIT 2 B0 CE M LRk IR AL, W RN B E S I E, TR G Y
BHTUE AN B AR 2 AT, 0 T3 & I AR S sl UE R AT R AR R AR, BT A LR G N iE 2 1 e
Rz e

3.3 XKRIEBEXTEARZERTS

AR TN R SR G L HOARE A RIREE FEOR A bR e, ™ HEPEAS © TR T AT, AR T AT
FEHE LR A PRAE R AR AR K, S0 AR RS B AR AN 5210 AR AL SR D sk ok, A4 B
ARk A 1 5K

3. 4 e THRAITHI A B

it L AR e R A o e DA KRR R SR A, I BAE AR MG e 2 T BRI . s kUi, M LHER
FCSE Ut At U A AR A 3 h T A A 2% A M T ARG Bl o o IR e AR TR 4 A 45 4 Jo 8 DAL it ) 39 14
RIEH 2 S —E RN . Lk, REFFERBITT 25 R I TH AR 2 AIFR, il THEAR R TR ji
TR RBORERL . BN R R BORACH IS T BOR R F MR8, (45 P 0 R TR T HORRE 2 B 1 W&
(1A, (R AR SEPR ) TR G T AT AT 2 IR E IR 3R, XAt 7 BEBRAT TN i TR B2 TAR R 2T I %

4 TARIIETERCBMAIXT RS

4.1 HEMTEEIRHIE

A2 St AR TR LA B AR R B 2 ) 2 70, oy BB A0 7 B2 e ik N xR S B AR Rk
o it A8 B AR ) St ) 58 VI SERTAT O TAE, HK, W E IR R B AR RSt B A R m &k, I HA T A
i SLHEAT AR B 23 O AR EALAR () R 75 ZED)SE IR R SR IGOL, I ELAE 5 I St i DR — 2 B R A
ST RS P AR T o AE LR B TARRSENtp, — R BEHLH P A e, 75 250 — I BEAT 2 IE, IR
R LB UM 5E 3 o

4.2 ENRIREEIRMES

Dy B it Al 75 BN K 0 BE oK 8 W A8 AN 2 GO N A BEAT 22 4 2B 77 07 T BRI AN 22 2], MARA B3R TF A
TR 22 A = AR R, A R BRI L e i S Ak, KRR T TN R B et AP RiE. TR
0 BRI A A e TR IR 2Rl b, AR B SO TN GO BRI BEAT 2 20, FE 20 B 1 A LA A0 S B 3G
I HLg il H 58 3 Bt T 22 A DRI RE o FLUIE 7 AN ) BEORHEAT 22 4ot TR AR EA% AR, (R A8 DMEHIIN H#
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4.3 EMMIREMRIEE

TR TRAEFATIAERZ T ERM, MBI TR TREMME TR, o EE 1 It Tk L R it THL
WRARENT o FERIT ) LR A1 5L, TR TREIH RIS A W8 0, 28 e it Tk 8 & e A Wiy 72,
N T ARAIE TREEE R &, 55 06 LA it A0k i) o 2 DA Bt T AL () M /i S it D) S ) M B AP, MR8 B AN A e
TR B ARG 2 . HR, £ LARRREES, 2R AT AU, X AR 8 A b it o
FEARREIRTE e, (R I A R b, T TR SRR, (R T AL 38 = R k. FA,
TAVE T E it TARHAAEAE I AT SE 8%, 456 S RWBHI IR, R FRIE S RIAAGE I, ™ (0308 R RS b o
KX TR AT, X FEA RE AR A E3R T TR I s ot &, JF HAES) I T TARF S s BE A2k AT . Bl @ Pklis s
ERAR, XA RS T i TR E T A TR A, RS TR R A R, — BRI T
PORHEAE R AR, 5 — I B3R, IR Rt R AT

4.4 35I| TREME T

its TP BT REANIE 9, i AT i TR i TS = AN T R, B R AR B AT e
Jiti, ERROR AR 0 TAR SR S AT 4], Xt TIA M 2 T 2w . AR TRENE T, SRR
Jit T3k A A B 1) U e B REAT A IE , ARUEME TR o 78 H K TRE I Tk fE e, RS o Al 9 SR AT T b 1Ak
AR BRI B, VB YRR BRI, e IR B PR LRREN IR . T4 ) oK TR H 44
BRRE S E, MBS A SORAER B TR E, O D m I E i T E, ReERasasrRab. EidT+
AR TARNE T, # IR, RSz R SR U SR 15 AT i, K TR A # B, Heaefedt TREDH Mg
WA AT o il e R BN TR AR BRI R &R, DAL, 48 it TR A e A Az d oA, 2 RIE TR
1 i R A Do A O 1 T

4.5 BT ARIFEELERNREEE

ELRREE T G, FEA WM TAEN GO TR EATING  # R TR S0k 2B 2 AR .

5

TEA S G PUE R R BT, HE3) 7B @ B G Bl 0 R R, XA LR TR @ IEAE T & &1L
&, RIS T B N A TR T B AR R R R, 1 T e kR [ A 22 i A i e iR ) 1 AR s e 4

(&% k]

(1R %, AT IR LA TR TE T o= A5 xR [J]. & e IR fR# A, 2018(07) : 197-198.
(2] ERE AR L ARATEEITEE S AR RII]. M) #AH,2017,43(08) : 177-178.
(3] M. LA TA M TEE P8 % LE R R4 [J]. BAMHE AL A, 2016(03) : 43-44.
(45K e, £ AT T ER P HFENEEF A4 [J]. W12 A,2016,42(01) : 261-263.
(Bl X, &bt TAT R I EEFFEMNEASHI]. FHERE (T F)),2013(07) : 222-223.
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RuENEHEFEREHE,
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(EE]AXE B AT AR TAABLETHY KARE 2R ARG HET, I PRI L EIRAGFAELRES L, L
FAARANGIATOS LS ALk b AMEET NG TARN = A0 G @IER, HIEL QB 0Bt 54T
A RNTIRRE, B THEHONARIAZH R LGLEHR, Ut E,
[REIA]AEET; $Esbh; ETHR

DOI: 10.33142/ec.v2i5.366 hESES: U4L6.1 RRARIRAS: A

Study on Construction Technology of Soft Soil Subgrade in Highway Construction
CHENG Guojun
China Jiaotong Fourth Highway Engineering Bureau Co., Ltd., Beijing, China 100022

Abstract: At present, under the situation that the scale of highway engineering is expanding and the coverage is increasing, it is more
common to encounter soft soil subgrade in construction. On the basis of studying the characteristics of soft soil subgrade in highway
engineering, this paper introduces its negative effect on highway engineering, according to this negative influence and the different
reasons for its influence on soft soil subgrade construction. The corresponding treatment technology of soft soil subgrade in highway
engineering is put forward for reference.

Keywords: Highway construction; Soft soil subgrade; Construction technology
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FEFRIE H 2 B TREAUSAE ATk DL o Y E AN W AT 35 1, il T v 8 3 B B 2 O 15 Lt Bl 22 AL
TR B EEAFAE IR A — RAERK, BRIV EARGRMEAENE, 1 Bt S RAVKEABIRG X R, HE
B — LR R R PR S, T H TR A AR [ A3, H A B 5 R (1 28 B AN 5 K
REHARR, B EHKESEERRSTZR, IFHSMBMEZBRA —ERNXRR. —RBEEBLEZE. 1t
e 5 X A S P A BN S KRR BB ZE A R AR WA E TR E 22, 1R 55 RN 21t TR s,
1117 HLAE i T 58 2 5 B 5y e T A A 80 0 I 170 S B0 AN B8 S R 1 T i AR R PO 2 B 0 2 B R Mt T 14
AFERENE, VLRI AN IE E IR v A BT ) A DA S S, I AR BN RS AT T, R AT XS R A
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1 ABITEPRE AN E R

TS RN B SRR . X SR TR R B R e A B R B R DU, T B S A
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SO, HETT 2 A B AR ) 22 4 FEFRAIR . JCHRAE T K B 2 I i, A2 B0 T IR E A, 1y Ho2 %) i
Tz thid s . Hom AL BT AE AL LK WA e T o IR 2 R ol T AT AR B AR Sy AR B e AR R 5, il
i BN B SR T2 AT R A ], B AR e S 2 St Lk 8 T MR 1 R, T L A SR it T 1 3o R v B A P B
HOAEEREHORE R, W 205 2 B TR AR B R B 5, B 2 e A e 5 A B IR, 2RI
DNy L UL T DR AT RE A 558 i R o 5 AL R T R U e X R T A B R A B RS T A A 5 AR KR 2
TR PR IR R DA R R 5 A LS, T HL i T8 R R A B Gt 2 BB YIRS B3
AFIREEZ R T UTIEL,  IF 20 2v B R e 1k AL A P A7 i i AN A S

2 L EEETRANER

2.1 BERZIFME

KA TR IS T B AR T, 75 200 TAEELI PR OUHEAT B %8 2 Jm F R AT AR I R R 55 1 B 2 it T 5 AR Ab 2
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2.2 ERERMNFI
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2.3 BBEFERNFM
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3.1 HIKEPBERA
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IKEPE M T FR A, R0 32 P4l 2 75 B F A B R R T, X PRt & 5 S R B R R ETER R R E T N K
A G, IXRERT DATE g R b B R [ 4 (0 R, RS R B R R 1 BK R, SRR T DA R s S R,
FLARAT B 47 R I S FH B

3.2 HUMARERA

U5 R AR B TR S5 B Rt P PO Tz e L7, & T B BRI A M R B B R R
HEBMERWR RN T IREFLZMRIEERREE . 3F AR SR P DU A B TR 3D TR, DRSS 1
S B AE LG TR DX I B R0 A (RRE s, N AR 3R 55 B AT R T AR O e it L, 2 A e P DA AR 5
L TE N A ST, 3 R R % T (1P P e e K

3.3 BFE

SR AR A AR e A B TR it T A 98 B R Ol R ) e B BRI R s, T L b g ke B R R ] SR AR K
I o S AR R R EE D 0 SR, Sl 5 K R 1 LRSS MR AT sE AR, SRS R L E 00 A R b
JIRBEAT IS Ui flits, IXREE T i i v R SR RN A R B B 0, i FLARYE S PR TS0 kN, R 3T
SRITIS, ST U 0. 5~ 1m gl o f mR g S IR B RE 70 2~3 i, T LUEAT SR B i [ 2R

3.4 REKRIEHHERAR

UEBARTE A B LRSS LBt B b B8 P LU Y, HTE MR U R R R I R BN LT U T — e i
B RTHOEAT MR R, @I R RS (T I AR ORI R, SRR TR B R SR, H VAR S BR
ARGEBEATAH R 8 . R AR L SOA A B K et R mE R m &, HOA 7 R AK Ve SR DE R Lo &, 3 ROx b
T T R AR R 5 it DA R it AR R AT P A 1 A AR A BB AT ARG SR A SCARME I R . BhAh, B
X KPR R A C LR AT B0 R T AR, ELPE e H R A e DU i 2k AT i T

3.5 EELEHEAR

TE 2 % TR it T A SR P 4 B R R AT R B it TP, 0 5 S it L DX 3 1 2 e o DXk A A B2 PR R

Copyright © 2019 by authors and Viser Technology Pte. Ltd. 91



‘s T i - 2019 2% FE5H
@' VISER FLLE: - 2019 5215 SN
s Engineering Construction.2019, 2(5)

SR F SRR SE (¥ it T 7 06t e DX 3 1) B AT P20, I ELNEAE CRAIE B AL TR I 46 1 R AT 42 BB ML . SRS 7E ]
S i R A S A B R A R S5 2 R ) 7 AT T AR, R AR B A 3R 4T 4 0 S i v e T 1
EVE, HAEH ARG R 2 5 AT E R R M PR . B RN E - B A, 25 R R B L AT 4R 3 Al
REESAEAE . i AR R DR REAE M A, st % R0 P R () S S, e e 0 o R e A B S 1
SRR B A4S B2 45 it o

3.6 HIKELE

P 7 9% 2 AR R A i R TR AT A e T BT B K . FEXT IR HEK ) RS R, o TR E
PWH IR EHK W R T Lo ARG8T SB35 19 23 BUIEAT 5% e SRl 2 L mT LAMRGER [ 25 1 H Y, mT A
Xof IR U (0 B AT R A . o BLE BIR AR, IR BN IR EGE AT T A o SEELAE R R B 3 R A B KR I3
RZJG, TIE BN SRR ARG I e 753 2 J5 i mT LA 2 R B U B A SRR FE VR

4 LR

TEFRE H AT A B TARRUBTE AWy K L 35 YE B TEA BB BT 34 R, i TP d 23 T B R S Al LA 2 W .
ST B 15 5 1 S R 6 A B R SRR R o VR A B TR AL DA R W SR e . R U ESTH RV . HATA
B AR Mg 1 L BCH L e AR I R R R R R e SR IR, LR I FH AR EMNZEKE., Bl EHE. BRM
FLER . BRI S K A T A R A A B T RE R B A B R 22 Ak, ool 7 R AR S A HE KD R 2 R L WU J
ARy IR REKEBEFEE AR $e 3 bR R S A IR AR e A B TR T B8 B S I i, DARTHA
¢ R Lo B R R B, (R TR o B A AR R R

(&% 3Cik]

(1] %A REBEAEEARELBIREI Ty AARI]. TRER HRT,2019(04) : 201-202.
(2] F#5E ABRFEEIFREHELETEARTI]. KAHF,2016(19) : 42-43.
(Bl . BT F R L HEHE I EALEH K [J]. BRI AT &, 2017(20) : 56-57.
(41FHA. ABEI PR EEENKIEALERRE[I]. TEZR 5K, 2018(6) : 42-43.
& E/: BEE (1985-), Bl ¥K: AREA¥: ARBRTFREODABIRRARAIETEEZE,

92 Copyright © 2019 by authors and Viser Technology Pte. Ltd.



RS - 2019 2% 455 (f
Engineering Construction.2019, 2(5) =i) VISER

A TERLIR BB R B ) B R 44
3424
?%ﬁ%ﬁlﬁﬁg;ﬂ,L@ZWWO

EEIA AN B F A G RW6Em, ML TR FIER, HENSITHNEAN, RBEIARELN A FIZIRT I
BT EBEFTHEARN, AR TAEAFERNGEAZ LA A EAITLRZRREOEHZ —. §TEFZRF AR
DA LI A, AEWMBIBERAAN A RIREY, GLEERALILNTEY, FTERFNERLRELT AE
AN Tt t, JFHRZAET B, AMIKETREAEE AR FEIMER LR E ARG FIREE, LHIRFER KT E
HEARREEERAAR T FEGFT MG ERTARLETIRBERIT AT, Plde, BEFEBREGHABIRZEH
e R H AR BB R IAZP F AW BREH F AR, BAFITEEOAEEE, NEPaITEAR FIKREE. B
B E RO A FE R RO T J o e AT A F SRR A AT BT R R ENR . ARG H R T 09 5.
AR A FRIR R K BT L8 Hhe T oM.

[REA B2 T4 AFERERLE: Hhiik

DOI: 10.33142/ec.v2i5.367 FESES: X773 WHERFRINEE: A

Analysis on Deodorization Control of Municipal Solid Waste Incineration Power Plant
LI Ruihong
China Power Investment Power Engineering Co., Ltd., Shanghai, China 200000

Abstract: With the continuous increase of people's daily domestic waste, the garbage disposal work is gradually increasing. According
to the domestic operation situation, the municipal solid waste that can meet the standard can be reused through power plant
incineration. At the same time, reducing the storage of domestic waste is also one of the conditions to promote the rapid development
of power generation industry. Because the components contained in domestic waste are relatively complex, it is also particularly
important to prevent the emission of stench in the process of being transported to garbage ponds for storage and incineration, mainly
because the stench is transmitted through air as a medium. And the speed is very fast, people contact for a long time can cause
emotional irritability and damage workers at the same time. The health of the staff also causes secondary pollution to the environment,
and the pollutants caused by the incineration of domestic waste far outweigh the pollutants caused by the normal combustion of coal.
For example, gases such as methane and hydrogen sulfide produced during municipal solid waste storage and fermentation and
harmful gases such as dioxins produced during garbage incineration, without reasonable treatment measures, will affect the health of
the staff, The life of the surrounding residents and the pollution of the environment. This paper mainly analyzes the odor and harmful
substances, gas control and preventive measures in the process of MSW incineration and power generation. According to the
construction experience of a domestic waste incineration power plant in Anhui Province, the following analysis is made.

Keywords: Stench pollution; Municipal solid waste incineration power generation; Prevention and control measures
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Research on the Application of Building Steel Structure Engineering and Weld Nondestructive
Testing Technology
ZHANG Bin, XING Yibin
Hebei Qilin Architectural Technology Development Co., Ltd., Hebei Shijiazhuang, China 050001

Abstract: With the steady progress of urbanization in China, all kinds of high-rise buildings have risen to the ground, and the
structural form of buildings is no longer limited to reinforced concrete. As a new type of building structure, steel structure has very
remarkable structural characteristics. The steel structure material has the high strength characteristic, can effectively bear the large load,
and the seismic performance is excellent, also has the very typical high efficiency advantage when carries on the manufacture and
installation. When it is applied to the construction of high-rise buildings, the advantage value will be more obvious. At the same time,
however, it should also be recognized that it is necessary to ensure that the overall building structure can achieve higher safety, It is
necessary to strengthen the safety inspection of the weld quality of the steel structure.

Keywords: Steel structure engineering; Weld nondestructive; Testing technology
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Analysis on the Design Method of HVAC in Green Building
YANG Tong
Jiangsu Meicheng Institute of Architectural Planning and Design Co., Ltd., Jiangsu Huai’an, China 223001

Abstract: Under the background of the rapid development of science and technology, the development of HVAC system is also
gradually accelerated, and its technical level has been continuously improved, which has reached a new level. However, with the wide
application of this system, the problems in its design and construction are becoming more and more obvious, which affects the
application effect of the system. In order to solve these problems effectively, green building technology must be added to its design
process in order to improve the construction level of the whole building and ensure the quality of the building.

Keywords: Green building; HVAC; Design; Energy saving
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Research on the Application of Wireless Ad Hoc Network Technology in Navigation Mark
SU Jian, QIAO Wi,
Ningbo Navigation Aid Office, Zhejiang Ningbo, China 315200

Abstract: The purpose of this paper is to solve the problem of maritime navigation mark data transmission. This paper gives a solution
to the problem that it is located far from shore and transmits large data. Wimax technology is used to construct its own wireless
network to transmit navigation mark data, real-time picture and video data, and other fast transmission data which need to be
transmitted by network. The construction of wireless ad hoc network is an auxiliary support for traditional telemetry and remote
control data, so as to strengthen the information, intelligence and navigation efficiency of navigation mark management.

Keywords: Navigation mark; Telemetry and remote control; Wireless ad hoc network
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The Cause and Treatment of Concrete Crack in Bridge Construction
GUO Libao
Ordos Dongfang Lugiao Group Co., Ltd., Neimenggu Ordos, China 017000

Abstract: Nowadays, the scale of bridge engineering is getting bigger and bigger, and it is more and more difficult, and it also puts
forward higher requirements for bridge construction. As a common disease in bridge construction, concrete cracks have a great
influence on bridge quality, and there will also be a lot of hidden dangers in safety. This paper analyzes the root causes of concrete
cracks in road and bridge construction, and then puts forward some methods to prevent or deal with them, hoping that it can help to
reduce its influence on bridge construction quality. For bridge engineering, safety and stability are very important, which is directly
related to the passage of vehicles on the bridge. The car is safe to drive. Therefore, it is very meaningful to study and find solutions to
the crack problem of concrete in order to improve the safety performance of the bridge. We analyze all kinds of factors of crack in
detail, and study the rationality of concrete structure. We hope that through the reasonable arrangement of these factors, we can reduce
the crack problem, reduce the influence caused by it, and improve the quality of construction. At the same time, the safety of bridges
can be improved, but also their service life can be prolonged.

Keywords: Road bridge; Construction; Concrete crack; Prevention and cure countermeasures
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Treatment Design of Large Landslide Project on a Expressway
WANG Kaiyuan
Zhongjiao Highway Planning and Design Institute Co., Ltd., Beijing, China 100088

Abstract: In the Yungui plateau area of our country, the expressway is carried out, because the geological conditions of the terrain are
extremely complex, the landslide and other geological hazards have taken place, resulting in huge loss of life and property, resulting in
incalculable consequences. Taking a high-speed landslide in Yunnan province as an example, the paper analyzes the geological
condition of the landslide, the history of the development of the landslide, and the treatment of the landslide, and uses the slide
software to calculate the stability of the landslide, and provides the support for the design of the support, and provides the reference for
similar engineering problems.

Keywords: Overburden landslide; Zoning treatment; Slide; Stability analysis
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Key points of Concrete Construction Technology in Water Conservancy Project
YAO Zhaoren
Jiangsu Water Conservancy Construction Engineering Co., Ltd., Jiangsu Yangzhou, China 225007

Abstract: In the historical development stage of our country, water conservancy project has always played a vital role, which can be
said to be related to the national economy and people's livelihood and the happiness and safety of the people, so we must take it
seriously. Concrete plays an important role in water conservancy projects, and people pay more and more attention to it. Based on this,
combined with the present situation of concrete construction technology, the problems in concrete drawing construction in water
conservancy project are analyzed, and the solving measures are discussed in detail.

Keywords: Water conservancy projects; Concrete; Key points
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Application of Custom Node Parameterization in Tekla Software
FANG Lifen
Ningbo Liantong Equipment Group Co., Ltd., Zhejiang Ningbo, China 315000

Abstract: Tekla structures software is more and more widely used in the field of steel structure deepening design, and the nodes in
practical steel structure engineering are becoming more and more complex and diverse. Tekla software with node library gradually can
not meet the requirements of node connection in all practical projects. Taking custom node connection as an example, this paper
expounds a new method of creating node parametrization.

Keywords: Steel structure; Custom node; Parameterization; Adjustable
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DOI: 10.33142/ec.v2i5.375 FESES: TU392.3 XHRFRIRAS: A

Study on the Design of a Large-span Coal Field Closure
LIU Bangning, WANG Mingzhu, WANG Shu, LIU Xingang, ZHANG Qiming
China Aviation Planning and Design Institute (Group) Co., Ltd., Beijing, China 100120

Abstract: Jiangsu Sulong Thermal Power Co., Ltd. # 2 Dou turbine coal yard closed reconstruction project adopts the long-span
arched metal roof building with two sides falling along the longitudinal length direction and no supporting columns in the middle span.
The longitudinal length of the steel structure is 351m, the span is 172m, and the height is 53m. The main truss is connected with the
main truss within the span of 110m and connected with the main truss through the V-shaped brace. The mechanical characteristics of
the structure system are discussed from the aspects of structural selection, the value of wind load carrier shape coefficient and the
setting of prestressed string. The static analysis of structural progressive action, the analysis of the whole process of bearing under
multi-load conditions and the analysis of structural collapse resistance are carried out in many aspects. Demonstrate the safety
performance of the structure. Finally, it is concluded that all the indexes of the structure meet the requirements of the code, and have
good anti-collapse performance, and the structure selection is reasonable.

Keywords: Long-span arch; Prestressed string; Wind load carrier shape coefficient; Dynamic and static analysis; Bearing process
analysis; Collapse resistance
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Research on the Forecasting Method and Application of the Air Traffic Volume
WANG Yuchen
China Civil Aviation Engineering Consulting Co., Ltd., Beijing, China 100000

Abstract: The author makes a research and analysis on the calculation method of the air traffic volume by combining the working
experience and the actual working methods for many years. The article mainly introduces the research object of the major provincial
airports in the whole country, and studies the application of the air traffic forecast method of the airport, and from the general situation,
The typical method, the sub-region prediction and so on are summarized, and the deviation between the prediction method and the
actual traffic volume is analyzed.

Keywords: Aviation business volume; Forecasting method; Data research
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Optimization of Welding Process for Duplex Stainless Steel S32101
MENG Xianggang
Ningbo Connecting Equipment Group Co., Ltd., Zhejiang Ningbo, China 315000

Abstract: the welding process of duplex stainless steel ASTM A240 UNS S32101 used in AP1000 spent fuel pool is studied and
analyzed. (SMAW), flux cored wire gas shielded welding (FCAW) and melting electrode gas shielded welding (FCAW) are used
respectively. The corresponding welding process evaluation work is carried out, and the welding mechanical properties, production
efficiency, welding quality and production cost of different welding methods are compared, and the best welding technology suitable
for production and construction is selected.

Keywords: Duplex stainless steel; Mechanical properties; Welding method; Welding process
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Research on the Key Points of Stress-free Piping Technology for Rotating Equipment
CHEN Bingnan
PetroChina Jilin Chemical Engineering Co., Ltd., Jilin, China 132002

Abstract: This paper mainly introduces the stress-free piping of dynamic equipment, the problems that should be paid attention to in
the process of pipeline prefabrication, and the matters needing attention in the process of pipeline installation, so as to reduce the stress
produced by process piping, so as to meet the operation requirements of dynamic equipment. | hope it will be helpful to the future
work.

Keywords: Moving equipment; Stress free piping; Pipe installation; Bracket installation
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Study on Deposit Characteristics and Ore in Yingmin Copper Mining Area of Dongchuan
HU Tingxing, ZHANG Hua
Yunnan Jinsha Mining Co., Ltd. Yinmin Company, Yunnan Kunming, China 654100

Abstract: The Yumin copper mining area is located in the west wing of the anticlinal axis, that is, the west wing of the anticlinal axis,
which is located in the middle section of the ore belt from north to south to the northwest westward arc. In this paper, the deposit
characteristics of the mine area are discussed, and the related research of the ore is carried out, which provides reference and reference
for the future exploration and development of the mining area.

Keywords: Yingmin Copper Mine; Deposit characteristics; Ore research
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DOI: 10.33142/ec.v2i5.380 FESES: TUTL RAFRIRAS: A

Application of 011810 Working Face Technology in Jinfeng Coal Mine of Ningshan Coal Mine
ZHANG Qiang, ZHAO Jun, ZHOU Guang
Shenhua Ningxia Coal Industry Group Energy Engineering Co., Ltd. Environmental Safety Engineering Branch, Ningxia Yinchuan,
China 750000

Abstract: In order to reduce the waste of resources, reduce the investment of production cost, increase the economic benefit and
improve the production capacity of coal mine, Shenhuanning Coal Group introduced the automatic roadway technology of cutting top
pressure and unloading (hereinafter referred to as 110 construction method), and carried out the experiment in Jinfeng Coal Mine, a
subordinate unit of Shenhuanning Coal Group. The roof of roadway is strengthened by constant resistance and large deformation
anchor cable, the roof subsidence is controlled, the rock of roadway roof is cut by pre-split drilling bidirectional energy accumulation
blasting, the gangue in goaf is pressed down by mine pressure, and the roof gangue is piled up in goaf to form roadway help, so that
the original roadway can be retained to the maximum extent and the bearing function of gangue can be brought into full play. Reduce
the deformation of roadway to ensure the effect of roadway retention. The field test shows that the application of 011810 working
method technology in Jinfeng Coal Mine has achieved good application effect.

Keywords: 110 construction method; Constant resistance and large deformation anchor cable; Pre-split slit hole; Two-way energy
accumulation blasting
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On How to Strengthen the Technical Management of Construction Engineering
YAN Wenlong
Yunnan Construction Engineering Consulting Co., Ltd., Yunnan Kunming, China 650041

Abstract: With the rapid development of China's economy, all kinds of industries follow the pace of development, at the same time,
people's living standards and needs have been improved, and the requirements of the construction industry are becoming more and
more complex. The small aspect of the construction project should ensure the safety of the construction process and the safety of living
after the completion of the project, and the big aspect reflects the overall development of the building level of a country. The technical
management of construction engineering is the core of the project. Only by fundamentally solving the problem of technical
management can we ensure the efficient and smooth completion of the project. Engineering management is a comprehensive statement,
technical management is only a part of it, so optimizing technical management is also to improve the project management. The
midpoint of the technology management, explore the content and significance of technical management, and put forward the
corresponding optimization methods.

Keywords: Construction engineering; Technical management; Optimization method

515

BORE B @ S B B 7, AR S R SR B T B A R B B AT DL
WAL, R HUINIHE HAR. Bk, i s TR SRS B, R RS TREE B #N 4 0F R PR A

1 B TIERAEENwEM

1.1 BRAREBREF TR T LFF A

BT BL FA R B L2 O BORR@ERAT R R G A, XA @R LR R A il THORER
A%, B ABOR 5t L Z AR I e i P AR A R A . R, TRRRORAE B R R 1, A SR L %
P RAF BV I & B H, SRR MR 38 A RE B R, SR AR A L, ik BIR AR A I H i

1.2 AARFRIAHERE, RUARREERLATOH

AR, BT, PBERB A ZER, LS, MBRER. AURE R IR RS 5 A R R
EEF TR T BRILZA, WRAER T, AARIAE AR ZFER NS &N BB E AT, SR
ML S P, IF A 2 AT G i EORR AR E B e, i AR PR R R I S R rp R — S BB e BB A B

1.3 R TRENRAFHMEARRENERRS

TR B S AF AR R4 (0 BOR B, 58 R i BRI S AR 7 A AR % RAF IR AR B SR
A, HEMAETT SRR, G RIEFIA . B 7 eat e AN et BOR I RIS, 0y 3 2 B3 I 148 T (0 2R itk
—BHRE, FTLA A B e A ORI — AR RS T HRE B AR

2 BRI TRARBREN

2.1 &HFMEEHIRN

PR TRE At T A St 5 P AR (e, ANRT DLl () 5 TREMI B, 30 5 20 TARE M SRR AT, it

Copyright © 2019 by authors and Viser Technology Pte. Ltd. 145



A+ T i - 2019 2% FE5H
C)f VISER FLLE: - 2019 5215 SN
= Engineering Construction.2019, 2(5)

TR AT SE R, ANIR 3506 23 B0 1) TRt 4% 550 AR AR FE o 300 B 358 10 75 50k 1 3 10 2 F s vl in LA RG340
MIFA, o HR G 24 7 V2R 5 A I DA 45, iR R B L R A, IR BB 75 BN AR =48 5 2 AN 2 T St A 2%
(], T RAR S TR P HOVE L, (R %87 R AR AN R T

2.2 HESEMERN

TR LB L7 #85 EEAE YIS, RHE 0 JE 0 LA e, ) g v R AL 1) ok SR AR 7 I & WL 7 SR 1 H
Fro FLUE F5 Z0K BT (e TR P I AR 22 HE, it A3 FH 20 5 BT T8 48 0 DA RGP IRAZ T, SE AP N Rl
WA I RIE RE

3 B IIERATEREFENCIRE

3.1 RAZEBBARRENES

TR R TR R ORE B AR BAR ARS8 7 A, (HJETE H AT SEbs TAER RIS — . K24
IR A R RS AR RECAE S, T EH P 7RSI E R BN AR BN LA R R
IR Ak, Y RSN T8 3 AR BRI BE L R RO 1 A B AN AL, (i) B 3 5l 8 S0t T8 L 2 W R e 2

3.2 ETIUANEE TIERZRL

AN TRER UL, TR EE W LA 2 T E i T oA RS 7. fEEAEEL Y, B SliEe
A SR R, I 120 AR RIEAT, A4S SIS L, i ST 240 BN B8 B8 47 iR A o A 1) i,
ERAESEpr TR, RS TAEMRCRIR N, AEE 20 it T 57 B il 6 T AR o it T 837 I B TAEAS B 3
DR A F BRAH RLA R 0 LR B BLHEAT S (e, Sheb AR AR B A 22 4 TR R, IR I TRoR
EHTRMAE T 2 48R

3.3 L ARETWEREFRKFEE

it TN G T AR i Bk, — U #0 H il TN Ok AT Pt R St . (EZ B B, FREE S A = 1 T
REN R FK TR, BN E YR TRENRERE, e — e LR 23R TRENERE.

3.4 RAEEAZW Xk

W A S A R W T Y85 TV 7 OB TR T LE K, ERFEHEAT N AR RE, KE2HMe
WAER AR EIWEE B, —RHIE SRR 235 AR R, & 75 7 — S n] LR o B {H 2 A 8 g (1 e S ot
AXFRF T, WAHER A TR AR WAEE, Sz . TSR RN EEEARER . @R EREAR, 45~
FORHAE A RARAE R, 7R LR Lk R, HRERIABE S @A — — X R, R T @k,
R LE, MFENIHEEWMRAESE, HEEIEREINEHEAR. Ak, AR A5 4 ) i,
WARE N JE I H Pt 5%,

4 gt Tighe TR AR ERBRHETE

4.1 fnsErE TR

it LT 6 2 w0 IS 2 ) SR8 2 R AR S EERIA N 2, ARG R B IR b DR R B, 7R LT 46 2 A i
B X i TR AREUE 28, i LR TURE A LR RN, Frol, — 2B A T RERAE 73T,
K ZHEZ TR, Froladj TR AEERE ™K, RS ISR, el AR, mEME
REa, BEBREKNAES.

4.2 I ANRMNETR

MERFHE ARG RSO, B EERZFERAEHEANR A S TS0, MK L ZEEA AT ER S
AR BUAE A, H R B B R0, AT PIPAT SN, oK o BT N B st B g sl MR A B
RIAFARN MGG RS BEN AT ELE & LRG0T B S8 B, — BAE TR R 00 ) 7 5 —
EIDIIDIN S BV i E S R S I (E /s s A b

4.3 LSRR EMHNEELEENEER

TRt T LR B O L Re T A AORMIERL LR ST IR H Y S SE gk FE S, AR — 2 AR s
Bridt B R BT R R S 4 TAERIRERE . bdh, SN T AR EAN T H A, RO 2 a0 H M TAERE S L2 Esi kit
. FELRIE R AT EOR . TR & & RSO EER AL b, A G R TR B 3 R IR AT R 4 i A AR T3
FURAS, 2 it T A 4 Rk 2

146 Copyright © 2019 by authors and Viser Technology Pte. Ltd.



RS - 2019 2% 554 e
Engineering Constrftioffﬂfi, 2(5) @f VISER

4.4 MBRTIEHE . RANEE

T3 H R RE AR BRI AT $ o Jvitl, B TR 53 BAR AR, MR 5 22 AR ) S Bnadh B2 K g i 4, BRAG kR A
—NEEORIAR, AH G BN DS Bt g v T B, T LAV A R R A . BPRME H IERRIEAY . inRA - ETE
WEER SRR, CRUEREAIUE 3E A Z 0 .

“hE

HMEZ, EFEARE T FAERIUE T Eh, @yt Cs A A @ e @ it THAREBEAR, et L
BOREBN IR RS THRARE PR HSA R, Faedt — PIRmEH TR TS B PR, g5
AR R AR

(&% k]
()W TRHELIH TR REEE Rtk T). F E#E%T,2019,7(04) : 18-28.
(2], TR ERITAT L 2015-2016 FE X BHRE B [J]. ZR BRI EHE, 2017, 34(06) : 43-49.
(31 al. TRHE RV LRBELESTN[I]. & EH LK T,2013,8(03):41-49.
(4] Bl TR ZEITAT L EE LB RRE (2011~2012) H7 [J]. + B &Z%4t, 2013, 7(02) : 18-19.
(Bl A TR EWRITAT I 4 BB E A TN [J]. & B #£%t,2012,8(01) : 30-37.
EHZEA: FxXk (1978-), AT,

Copyright © 2019 by authors and Viser Technology Pte. Ltd. 147



A+ T i - 2019 2% FE5H
(% viseR PRI - 209 2% TS
= Engineering Construction.2019, 2(5)

“DIEM+” FRRE TH I H R RIER
Kb F
WL RBEITARNE, #i i 310012

HE] L IR AETRERARRLETEY 4, EIAREEPAET EGMALE, LR ENZAT LR T A%
ABAERGAY  FEINADNETRELEE AT LR BELFEEE R, BERIF0EDTHO-ERT KE,
FEASNHBEZAFHARTERSFERELYFEIHIALRR,

(BRI FE T, “HIEM+”; 3 B st

DOI: 10.33142/ec.v2i5.382 fhES S TU71;TP391.44;,TN929.5 YHERFRINEE: A

Exploration on the Development of Intelligent Site Project under the Internet of Things
ZHANG Dijun
Zhejiang Baoheng Construction Co., Ltd., Zhejiang Hangzhou, China 310012

Abstract: The intelligent construction site is the product under the rapid development of the Internet, which is focused on the
construction of the project, and the second is the part that has a great influence on the development of the construction industry in
China. The actual construction of the smart construction site project is closely related to the development trend of the construction
industry, and wants to better promote the healthy and stable development of the market, and needs to be fully connected with the
reality to design the smart construction project with the actual needs.

Keywords: Smart construction site; Internet of Things ; Project promotion.
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The Application of Wireless Sensor Automatic Monitoring System in High-mode Monitoring
ZHANG Xueming
Building Materials Guangzhou Engineering Survey Institute Co., Ltd., Guangdong Guangzhou, China 510403

Abstract: Compared with the traditional optical monitoring instrument and wired sensor, the automatic monitoring system of wireless
sensor is more convenient, fast, accurate, stable, faster to obtain data and higher monitoring frequency than the traditional optical
monitoring instrument and wired sensor. The real-time monitoring of high support mould can be realized, and the safety of high
support mould construction can be effectively guaranteed.

Keywords: High support mode; Wireless sensor; Automatic monitoring; Real-time monitoring
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Research on Construction Technology Control Technology Based on Stone Filling Subgrade
LIU Yang
China Jiaotong First Highway Engineering Bureau Group Co., Ltd., Beijing, China 100024

Abstract: With the rapid development of economy in our country, unprecedented achievements have been made in highway
construction, and it has expanded from the past construction field to mountainous and hilly areas. According to the previous working
experience, this paper summarizes the foundation treatment requirements of stone-filled subgrade, and discusses the concrete research
on the construction technology control technology of stone-filled subgrade from four aspects: filling paving of stone-filled subgrade,
paving process control of stone-filled subgrade, leveling technology of stone-filled subgrade and compaction technology of stone-filled
subgrade.

Keywords: Rockfill subgrade; Construction process; Control technology.
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Research on Localization Purchasing Management of International General Contracting
Project
LONG Zigiang
China Petroleum Engineering Construction Co., Ltd., Beijing, China 100120

Abstract: The implementation of "Belt and Road Initiative" strategy and the gradual growth of domestic construction
enterprises have laid a solid foundation for domestic engineering construction enterprises to enter the international
market competition, and a large number of construction units have begun to undertake projects in the international
engineering market. In the process of international project management, localized procurement management is the most
common management mode, which can reduce the construction cost, improve the satisfaction of the owner, and is also
conducive to the construction unit to open the market and win the recognition of the local government at the site of the
project.

Keywords: International; General contracting project; Localized procurement management
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Application of Blasting Vibration Monitoring Technology in Construction of High Pressure
Water-rich Tunnel
JIN Junqi
Guizhou Lugiao Group Co., Ltd., Guizhou Guiyang, China 550001

Abstract: With the great development of traffic engineering construction in Western China in recent years, the number of
highway engineering construction projects is increasing, the number of highway tunnel projects is increasing, and the
construction environment is becoming more and more complex. The protection of vulnerable parts such as existing tunnels,
existing buildings and structures is a common problem among all kinds of complex construction influencing factors. At present,
the requirements and monitoring methods of tunnel vibration for existing tunnels, existing buildings and structures are not
clearly explained in the construction of drilling and blasting method. The construction of high-pressure water-rich section of
Dejiang Tunnel mentioned in this paper involves needs. The blasting vibration is controlled and monitored in real time. By
collecting monitoring data and actual effect of blasting vibration in Dejiang Tunnel, application of Tunnel Monitoring
Technology in Construction of High Pressure and Rich Water Section.

Keyword: Tunnel; Blasting construction; Vibration monitoring
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Study on the Application of Green Energy-saving Technology in Warm-up Design
CHEN Kaifeng
China Municipal Engineering South Design and Research Institute Co., Ltd., Hubei Wuhan, China 430014

Abstract: At present, energy crisis, environmental pollution and other problems continue to emerge, how to reduce energy
consumption and protect the environment has become an urgent problem to achieve sustainable development in economy and society.
In this case, the emergence of green energy saving technology plays an important role in solving the problems of excessive energy
consumption and ecological environment damage. Therefore, the application of green energy saving technology in HVAC design can
meet the needs of people, reduce local energy consumption and protect the local living environment. Therefore, after analyzing the
specific content of green energy saving technology, it is applied to HVAC design in order to improve energy efficiency.

Keywords: Green energy-saving technology; Warm-through design; Application analysis
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