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Viser Technology Pte. Ltd. was founded in Singapore with branch
offices in both Hebei and Chongqing, China. Viser focuses on publishing
scientific and technological journals and books that promote the exchange
of scientific and technological findings among the research community and
around the globe. Despite being a young company, Viser is actively
connecting with well-known universities, research institutes, and indexation
database, and has already established a stable collaborative relationship
with them. We also have a group of experienced editors and publishing
experts who are dedicated to publishing high-quality journal and book
contents. We offer the scholars various academic journals covering a
variety of subjects and we are committed to reducing the hassles of
scholarly publishing. To achieve this goal, we provide scholars with an
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Exploration on Green and Low-carbon Operation Control Technology for HVAC Systems in
Medical Buildings

CAO Ning
MCC22 Group Xiong'an Development Co., Ltd., Xingtai, Hebei, 071000, China

Abstract: With the continuous increase in energy demand and environmental pressure, the HVAC system in medical buildings has
problems of high energy consumption and low efficiency. In order to actively respond to the initiatives of green building and
low-carbon development, exploring and implementing cutting-edge energy-saving and emission reduction operation and control
technologies for HVAC systems has become the key to improving energy efficiency and sustainable development of medical buildings.
This article analyzes the high energy consumption during the operation of HVAC systems in medical buildings and the shortcomings of
traditional operation control methods. It discusses the key technical approaches for green development and low-carbon operation,
including intelligent operation control technology, adaptive control technology, and intelligent operation management platform, so as to

provide technical support and theoretical basis for the energy-saving and environmentally friendly development of medical buildings.
Keywords: medical buildings; HVAC system; green and low-carbon; intelligent control; digital twin
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Application Analysis of High Formwork Construction Technology in Construction Engineering

LI Xiaohui
Anhui Construction Engineering Sanjian Group Co., Ltd., Hefei, Anhui, 230000, China

Abstract: With the progress of society and the development of the economy, the construction industry has shown new vitality and
vigor, and the market competition in the construction industry is gradually becoming more intense. As an advanced construction
technology that ensures the safety of building structures and improves building quality, high formwork construction technology can
enable construction enterprises to gain advantages in fierce market competition and achieve long-term development. Based on this, this
article provides an overview of high formwork construction technology and analyzes in depth its specific applications in construction
engineering, aiming to provide useful references for the construction field.

Keywords: high formwork construction technology; architectural engineering; application; concrete
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Innovation and Application of Construction Technology in Industrial and Civil Construction

CAO Yinyuan
Xinjiang Production and Construction Corps Urban Construction Group Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: In recent years, Chinese social and economic development has been rapid, and the construction industry has ushered in a
new round of development opportunities and challenges. For a long time, due to various social factors and limitations of science and
technology, there has been a major drawback in the construction of industrial and civil engineering in China. The lack of corresponding
innovative thinking in the practical construction process has led to a relatively single construction mode. Practice has shown that
innovation and application of construction technology in industrial and civil engineering play a crucial role in the sustainable
development of enterprises. On the one hand, innovation and application of construction technology will greatly enhance the economic

benefits of enterprises, and on the other hand, it will also improve the various skills of construction personnel.
Keywords: construction technology for industrial and civil construction; technological innovation; technical application
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Problems and Countermeasures in the Construction Technology of Highway Bridges

SONG Bing
Pingdingshan Highway Development Center, Pingdingshan, He’nan, 467000, China

Abstract: With the acceleration of highway construction in China, especially in the fields of highways and bridge construction,
significant progress has been made domestically. Bridges, as important facilities connecting natural obstacles such as rivers, valleys,
and canyons, have become an indispensable part of transportation infrastructure. With the continuous increase of highway traffic flow,
the bearing capacity of bridges is facing increasingly severe challenges. At the same time, with the continuous advancement of
technology, traditional construction methods are gradually unable to meet the high standards of quality, safety, and efficiency required
for modern bridge construction. How to improve construction efficiency, reduce construction costs, and ensure long-term stability of
bridges while ensuring the quality of bridge construction has become an important issue that urgently needs to be addressed in current

highway bridge construction.

Keywords: highway bridges; construction technology; problems; countermeasures
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Application Analysis of Deep Foundation Pit Construction Technology in Highway Engineering

WANG Shuyang
Xinjiang Beixin Road and Bridge Group Co., Ltd., Urumgi, Xinjiang, 8319999, China

Abstract: With the rapid development of Chinese economy and the construction of urban highways, highway engineering has
gradually played an increasingly important role in economic construction. In highway engineering, the construction technology of deep
foundation pits has also gained an increasing proportion, and its continuous development and progress have made great contributions
to the quality and safety of highway engineering in China. Therefore, in the actual construction process, it is necessary to
comprehensively study the construction experience of deep foundation pits and the actual situation on site, in order to maximize the
quality and safety of highway engineering and contribute to the promotion of highway engineering construction.

Keywords: deep foundation pit; highway construction technology; highway engineering
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Problems and Countermeasures in Plant Design and Construction in Old Renovation Projects
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Abstract: With the rapid expansion of cities and the gradual reduction of land resources, the real estate industry is undergoing a period
of deep reform, shifting from initially slow growth to rapid expansion, and then slowing down again. In this context, there are
increasingly more urban renovation projects. In the process of these renovation projects, the implementation of garden plant design is
crucial for the final effect, but there are also many challenges. This study mainly explores the difficulties in the greening construction
process of the Dongfang renovation project of Lianfa Hongshu in Wuhan, and proposes corresponding solutions.

Keywords: old renovation projects; real estate market; plant design; construction problems; countermeasures
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Brief Discussion on the Difficulties and Technical Countermeasures of Quality Control in
Bridge and Tunnel Engineering Construction
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Abstract: Bridge and tunnel engineering is an important part of the public transportation infrastructure system, and the construction
quality of bridge and tunnel engineering will directly affect traffic safety. The construction scale of bridge and tunnel projects in China
is constantly expanding, and the construction quality control of large volume bridge and tunnel projects is facing prominent problems.
Relevant departments urgently need to take active and effective measures and solutions to ensure that the construction quality of bridge
and tunnel projects meets industry regulatory standards. Based on this, this article mainly explores the technical difficulties in
construction quality control of bridge and tunnel engineering, in order to achieve the goal of improving the overall quality of the

project and eliminating accident hazards.

Keywords: bridge and tunnel engineering; construction quality control; technical difficulties; improved countermeasures
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Exploration on the Supervision of Metallurgical Engineering Machinery and Equipment

YANG Jinhong
Jiangsu Tianhuai Steel Pipe Co., Ltd., Huai'an, Jiangsu, 223001, China

Abstract: With the rapid development of metallurgical technology, the design and manufacturing processes of metallurgical equipment
are constantly innovating. However, with the increasing complexity of equipment and the improvement of process requirements,
problems exposed during the manufacturing process have become more apparent, leading to low production efficiency and frequent
equipment failures. In order to ensure the long-term stable operation of equipment in complex working environments, equipment
supervision, as a core link in metallurgical production, has become particularly important. The core goal of equipment supervision is to
ensure that the equipment meets design requirements and technical standards through strict supervision and quality control throughout
its entire lifecycle, thereby improving the overall efficiency and safety of metallurgical production. With the increasing demand for
equipment performance in the industry, the work of metallurgical equipment supervision has become more detailed and standardized,

involving more complex technical requirements and management procedures.
Keywords: metallurgical engineering; mechanical equipment; executive producer
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Determination of Total Iron Content in Polymeric Ferric Sulfate Water Treatment Agent

DU Juan, ZHAO Yu, LI Xiaogiang
Environmental Protection Department of Anyang Iron & Steel Co., Ltd., Anyang, He’nan, 455004, China

Abstract: Polyferric sulfate is an inorganic polymer coagulant with superior performance and an important water treatment agent. It
has good flocculation and wide adaptability, and is easy to use, cheap in price, and low in dosage. Trivalent iron ions are the main
indicator of the effectiveness of polymeric sulfate iron treatment agents, and accurate analysis of the total iron content in polymeric
sulfate iron is crucial for determining product quality and usage. This method involves dissolving polymeric ferric sulfate in
hydrochloric acid solution, reducing Fe** to Fe?* using a reducing agent, and using potassium dichromate standard solution for redox
titration to determine the total iron content in polymeric ferric sulfate. This paper conducted experimental exploration on factors such
as sample size, reduction conditions, and measurement conditions in the method, and determined the optimal analysis conditions.
According to the experimental method, the total iron content in polymeric ferric sulfate was determined, and the relative standard
deviations (RSD, n=9) were 0.21% and 0.23% respectively. The recovery rate was 96%~103%. This method is simple, fast, and
suitable for the determination of total iron in water treatment agent polymeric ferric sulfate.

Keywords: water treatment agent; polymeric ferric sulfate; full sticker content; experimental conditions
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JEAARFRA/NT 10ml o

2.3 WAMNKHRAERTM

i FH RN AR I R A AT R I SRS 2 5l
IIANMIFISAL R 3+ 5. 8. 10, 12. 15, 20ml, & ¥ 3ml
A2 BRI R YTTE B/, HLAR % i E = 7 8h LA BT
AHE, 12ml L EAESRKE A ORI RITE. FHE
1E 3~10ml Z [A]R, A2 B S AR 2R TIE 3 & | PR,
5y T8 & p FIWr, A0SR AN ALK Sml s EALR
At BEEATG IE BN, N EAES I E 1~
3 G315,

2.4 SHEFRBERTFNAE

TR T RRAN I R TG B, HATEIRA NIE A,
N AT R N, R R A R R A R
TR PR B0 Eh R JE A 3 A AR S o A0 SR 2R e R R Ay i N it
T, S F S B T A TR AR VA VR T e L i, A
3 e 8 Rl e, R R RRAN VAN 3 W RI T T
T, HIT R RN FE 7~ 71 0 S BEALER 5T 2, o 2 I
RIS FUE, F87R 77 FH 5 3 58 750 P9 FE R I NG B
8 5 7 A AR T I ) S5 R R AR 2 s ma 4R R A S A
H, f#55 AEBIEREERK; Fe' SRAIMM, thixid
BRI A EMESE K ATHRR T, B INER RS &
AR R A R, I B SER ta f AR (L B T Y, A
IR A 5. 0g/L A JETEFREN AW 3 T -
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2.5 BEERE
FAREE 75t 2 NARFRE R AT 9 UCHATIE
BRI, SRNE 1.
1 BEERR

R I v e | IV RS o i 22
i AEH ¥HE SD/% RSD/%

11.45 | 11.43 | 11.47

0117 | 11.49 | 11.43 | 11.41 |11.45]| 0.026 0.23

11.42 | 11.47 | 11.45

11.28 | 11.24 | 11.24

0306 | 11.30 | 11.26 | 11.26 | 11.26 | 0.024 0.21

11.23 | 11.28 | 11.24

2.6 fnkRE IR

NIGAE AL 5E 45 S HERA M, B 2 AN AR AER
FREL 1. 30000. 0002g, &R =47, MKHA 0. 2000mol/L
BRFRUEVAWR 1. 04 3.0. 5.0ml, 3ZRET7EME, HHEN
ELER, REMbREER . 1R 2.

%2 BAWBSHIPSRSSNMREKSERER

WA | R | bRE | R AR | RS S R bR e R

G5 /% /% /ml /% /%
11.08 | 0.86 27.85 11.96 102.3

0412 | 11.08 | 2.58 31.75 13. 64 99. 2
11.08 | 4.30 35. 80 15. 38 100. 0
11.56 | 0.86 28. 85 12. 39 96. 5

0503 | 11.56 | 2.58 32.95 14.16 100. 8
11.56 | 4.30 36. 90 15.85 99.8

28

3 #it

R FH A I 5 00 i 3 0% T B i 2 1 7 VD 52 SR A
R Ak i, SRR ERZ (RSD, n=9) A
0.21%. 0.23%, MAREICERA 96%~103%, %7 15 HI1E
PUs . W4T, S KA R A BRER R ARk I E

(&% k]

[11Z B RERBRKLER & & BN R & HF R I].
S HRA T, 2018,45(12) : 77-78.
(2] R, R, e, & # & E T RELARBK
(PFS) #1 # A B & [J). B 7 B ¥ # R # g #
%,2018,17(5) : 20-22
(3]s, £ &, Wit RATRAT 2%k & EMNHRA
M= [J]. AR, 2017, 19 (213) : 44-45.
(4] FoT, B F R, S48 ELMA BT EN T EB LT +
w4 &% I, # 4 o #% W - ¥ F
ft,2018,54(12) : 1469-1472.
IR, E&F,kKHE, % FPHlT47 F L8408
B £ & % i [J. # & ¥ - ¥ F
#t,2016,52(8) : 559-958
Y E /- 4B (1985.2—), &, Bl RK: FE¥K,
FrEdl: ®iE, YR E . LMK R G AR
IrAL, BRAREA: TRF;, BF (1989.8—), F, ¥
WA ZFEFEFRE, el e R IR X HE B K,
U B g BR A 42 PRAR AR R 1 PR A B IR AR AL, BRAR R A :
TR, 285 (1991.6—), B, Hdb K. #AM A,
frEel: s R TIRRHE BN, YrsIRE: ZFE4W
SR A RN B AR, BRHREA: TR,

Copyright © 2025 by authors and Viser Technology Pte. Ltd.
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gk SiO, ANE 4 ZE B TR EF AW BR K e e AT B i hi it sE B 552
komy T ORmRET ' kAkSE LR’
1.2 B ZGRERA RN, Fd # M 450003
2. M KF KA GEFE, Ad RN 450001

Ric |

CEZE] A TR Si0, Ao ik de 4 4 38 3R 0 AMIE A A A T AR SR A, BT R4 B4R, 43T T 30 AR
thk Si0, FiR e 4 ip 85 B E A ARR AN LA Hrh, FFRLERERY, AN IR H I haI IR AR AR
B AT A A R Si0, A IR A0 4 e 38 3% IR ARG AR AN AP0 8F ZAA AR . ZAR Si0,Fm PVA-SRIR A 47 4 3 e a5 2 AH oh K
S0, A ifl Je 4F 42 38 AR ARG AR AN E A A9 BF HARASARE . AR Si0, A Ao 4T 20 38 5% IR ARG KR A A AR B B AR 4
3% 5 MR 45 0938 38 K, REAK Si0, PVA SR 4452 6938030 2 06 EAHB T IR, BRAEH 5 51H 1. 5%F= 0. 9%,
[REIR] AR A Z AR K Si0; PVA-SRIR A4 4 Hidatist
DOI: 10.33142/ect.v3i2.15528 HhESES: TU528.58 ERFRIRED: A

Study on the Tensile Properties of Nano SiO, and Hybrid Fiber-reinforced Epoxy Resin

Cement-based Repair Materials

WU Jingjiang *, ZHANG Peng > WEI Xiaoxue *, ZHANG Chengshi *, WEI Shiyao ?
1. Communications Construction Company of CSCEC 7th Division Corp. Ltd., Zhengzhou, He’nan, 450003, China
2. School of Water Conservancy and Transportation, Zhengzhou University, Zhengzhou, He’nan, 450001, China

Abstract: In order to study the tensile properties of cement-based repair materials reinforced with Nano SiO, and hybrid fibers, the
splitting tensile strength was tested, and the influence of factors such as epoxy resin, Nano SiO,, and hybrid fiber content on the tensile
properties of cement-based repair materials was explored. The results show that the epoxy resin lotion can slightly improve the
splitting tensile strength of epoxy resin cement-based repair materials and Nano SiO, and hybrid fiber reinforced epoxy resin
cement-based repair materials. Both Nano-SiO, and PVA steel hybrid fibers can enhance the splitting tensile strength of Nano-SiO, and
hybrid fiber-reinforced epoxy resin cement-based repair materials. The splitting tensile strength of Nano SiO, and hybrid fiber-reinforced
epoxy resin cement-based repair materials increases with the increase of steel fiber content, and shows a trend of first increasing and then

decreasing with the increase of Nano SiO, and PVA fiber content, and the optimal content is 1.5% and 0.9%, respectively.
Keywords: cement-based repair materials; Nano SiO,; PVA-steel hybrid fiber; tensile properties

515

TR T G5 AR A YIR] T2 A 98057 AN T o T 55
JEUPR, FLEG R AN A B 5 7 A 2R a, 5 A SIS X e g it
ITIBR, FIRER IR E NS, I8 OCTR I Bl R 22 T 45
R KIS AR AR, 9B RIS
FITRBE T S5 B R A 0. (AT AR, ket
EEMBHENERE_ EAFAE — S8, WA R P B TS
PEREZE L 73 Mk ZE U ARSI FRh R T 28 2 B R AT 2
B A B A A R LI K e 2B E AT R T 1Y 5
etk SURER, R EMAEILIBEE NOKTEEM RS, P
PEIRTEREAI IR T EAC R, TR = 4RSS BRI AR G A
KPR INIREA L, A7 R 1KY AT R B0
PEMGUBYERE, FEAR T U3 SR, IR IR LIRS e SE
IKPEAKMHERE, 3 /KPR BB AR 3 L (1 P o

4ok Si0, FPRIARTE 1~100nm 2 8], EA R HE
AR LD R 1 AR K RS 308 L 28 A0
W 7RG RERADR O RAE A, LA 5 IR

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

SO FIVE R ALEE, 25 RRM, 99K Si0, I LA A%
AR KRS R A MR BEAE  H], SR AR R e, B
MRS E Y 4%0], IKPEHEE SARMES 3 KA 28 K
(I FR S 43 HAR  7 33 T1%A1 39. 03%. JEIL B SH
Liu & Niiid SEM-EDS SERA i Hr A 8L, 94K S10.
A SR KR B SR C-S-H A C-A-S-H 1774,
DS A S AR 0T KR KA R B IR, $ K e 36 52 A6
B R APURSRE™ o ASCRE TR E AR 3 R TR
ORHUEREEREAN, REEIRBE LM X, WEE R
WURBESR BERF IR AN BT RERE /), AT DAESCRREE bk f
TUTITRY L FOKIBSER R R INATE, R R GE
IKPEFEAT BRI HTRLRE I T7 2 WA STIESAE I AN I
FBOKIEFEERMEl (Epoxy resin cementitious repair
materials, ECRM) #5011 PVA-4MR AT 4RI K S10. 5% Fodk
I7eitE, TR ERRRALIR . 9K Si0. Al PVA-4XVR A2 £F-4
XK S10, FNVE 2% 21 2 3 5 24 S50 IR 7K e B 18 0 R

(Nano—Si0; and hybrid fiber reinforced-ECRM, NF-ECRM)
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PrhitEREmsm, HAE R AR AR 49K Si0. A1 PVA-
PR AT eSS P PR RE AR AL

1 R

1.1 ikgadrel

ARG AEH % NF-ECRM I FH (1 SR ) 3 B A 3%
IKVE FATERD . K FREM AL S AT 4K S10..
PVA 274k, HRLT4E. S5 AR K& . KV R AL
FALR BT IR AT A P « 1 42. 5 FEUEKIE . dIHE R
NI TG FK MR A PE A BERD, RN 20~40
Ho AKNBEEN lg/cm’ FIEER E KK HEMARA
PRIINT 5 B T BRA R A= FOT04 BL/K MR E M AR
FLIBA FO705 RUKMEM AR RRIE 17T 492K Si0.3% kT
PN T3 SRR BR A 7 AE 7= 42K S10., “FXIRLAE N 30nm,
LR IR A 220m°/g, M B FE N 558/1. PVA £F4EFIAALT
HE PRI FE 43 38 1560MPa Fll 2750MPa.

1.2 REEEL

1 NF-ECRM B2 &tk

KR FEp K E-YRELRS PVA fuli]\ ‘J‘ﬁi@ ‘/)anyk

RIS b Lt |Si0. | 2R 4 |04 7 | 7l
kg/m’ | kg/m* | kg/m"| % | wh | v% | v% | % |kg/m’
M 580 | 1276 |1290.0| 0 0 0 0 0 [14.5
E03 580 | 1276 |262.9| 3 0 0 0 |1.2]|14.5
E06 580 | 1276 |235.7| 6 0 0 0 |1.2]|14.5
E09 580 | 1276 |208.6] 9 0 0 0 |1.2]|14.5
E12 580 | 1276 |181.4) 12 | 0 0 0 |1.2]|14.5
EO3N15P09S12|571. 3| 1276 {262.9| 3 |1.5|0.9(1.2|1.2|14.5
EO6N15P09S12|571. 3| 1276 {235.7| 6 |1.5(0.9(1.2|1.2|14.5
EO9N15P09S12|571. 3| 1276 {208.6] 9 |1.5|0.9(1.2|1.2|14.5
E12N15P09S12|571. 3| 1276 |181.4| 12 |1.5]0.9|1.2|1.2|14.5
EO9NOP09S12 | 580 | 1276 (208.6| 9 0 10.911.2(1.2]14.5
EO9NO5P09S12|577. 1| 1276 {208.6] 9 |0.5(0.9(1.2|1.2|14.5
EO9N10P09S12|574. 2| 1276 |208. 6| 9 1 10.9|1.2(1.2]14.5
E09N20P09S12|568. 4| 1276 |208. 6| 9 2 10.911.2(1.2]14.5
EO9N15P0S12 [571. 3| 1276 (208.6| 9 [1.5| 0 |1.2(1.2|14.5
EO9N15P03S12|571. 3| 1276 {208.6] 9 |1.5|0.3(1.2|1.2|14.5
EO9N15P06S12|571. 3| 1276 {208.6] 9 |1.5|0.6(1.2|1.2|14.5
EO9N15P12S12|571. 3| 1276 {208.6] 9 |1.5|1.2(1.2|1.2|14.5
EO9N15P09S0 |571. 3| 1276 [208.6] 9 |1.5|0.9| 0 |1.2|14.5
EO9N15P09S04|571. 3| 1276 |208.6] 9 [1.5(0.9]0.4|1.2|14.5
EO9N15P09S08|571. 3| 1276 |208.6| 9 [1.5(0.9]0.8|1.2|14.5
EO9N15P09S16|571. 3| 1276 |208.6] 9 [1.5(0.9|1.6|1.2|14.5

R MARER IR, B IRERIHEM BB AL, N RELHK Si0,,
P R PVA A4, S ARTANASE. 51l E0OIN15P09S12 A %4 ik 1
RGN 9%, 49K Si0,488M 1. 5%, PVA 435809 0. 9%, N4
BEN 1 2%,
AR S DL/T 5126-2021 (&Yt /K Ies

30

WG FNAEY A H A2 %) ECRM lE& IR 78, &5t
SRR R fa, B 20 e S AL G & L A K R B R
0.52, Wikt (RP5KUE+9K Si0.MIREL) N 2.2,
HAAE T AR RG50S 7K e +
gk Si0. IR ELL) BN 3%, 6%. 9%F 12%; HHE4
FET AW R 45 S, P10 I LR [ 70 o 2
WEN 2 0 1 YRI5 55 B PR AR R L 4
T L 2%; OKFIRBEREN 0. 5%. 9K Si04 LS
JRE IR T KB NEGEME R, BE5H 0.
0.5% 1.0%. 1.5%A1 2.0%; RIEKFMIRILF4E N PVA
LRUEFVNAF4E, FLH PVA ZF4EARFIBE 5708 0. 0. 3%,
0. 6%- 0. 9%F1 1. 2%, N AEARFIB T4 04 0. 4%- 0. 8%
1. 2%F 1. 6%, ZASCiREH NF-ECRM ELAAH: & HL L3 1.

1.3 iXHE RN A E

ZME DL/T 5126-2021 (AW /Kyetd 350
FEY M, IR EM R LR B RAE R, AT AR
KNSR BN S B AE A kL. EI] % NF-ECRM B,
HEIRAK Si0. TEFEEM R 85T, R0 HT 75 ZRE R
BIFIGK S10. 5 m@uBKFImA K, HLkRE55]
JE A4S MBI RSP . NF-ECRM [ 8% 24404 5 B 1R 56 2
T8 R I AYERERIE 7 AR ) (JGIT70-2009) (1]
FUEHEATY, SRHRSFHy 70, TmmX 70. 7mmX 70. Tmm 777
k.

2 REERE SR

2.1 BRIAIRISIE RIS S 4

T A B8N 2 25 0 (L Ao 88 T » 35 4 A e 00 T 0 2 o
e, BRI EmEE, WERE “BE” 1— 5 R
WA, FHEEEBEA A0/ R K . 17 ECRM iR 145
AMIRET, WA R AT R, R I B R
JE PERR AR . MR EL A ECRM, BB FIBOA S
EEMEA AL, X T S R ECRM, s i 24
PEERI A, A T ) 358 7 38 R SR A LR FR e % T
NF-ECRM [¥If SR I R 2 BRI - B A i 52 g 211 3
K, FEbE w75, R AER I AR R, AR
JE BT — 2k 2 244%, WM H2 R4 2T, ik
PRI RZEH Y, BT I VERIR .

2.2 IRERBEFL R IHE E MR BE R HI R B B M

Bl 1 R T AR AM IEALES & TR ES
HprhisnfE . WEFR, XF ECRM, B RAKELM 0 3
KE 6%, FHEEZRGTR L /MIEIE K HL 2)IE(H 3. 00MPa,
EREHARLL, BIE N 5. 93%. FEE A L — B 1ok,
ECRM P 5% SR 5047 58 FE AN W B A, FFAE SR AKEL R 12%H) 15 %]
f/ME 2. 34MPa, fKTIEHAEZA 0. 49MPa, [FITEAN 17. 39%.
%fF ECRM, BEAEZEAKEL A O K% 6%, HHidomE /Mg
WK, BB 7. 44MPa, 5IEHELA L, B8 Ky 4. 35%,
T B A L — B3GR, P s B ARG, HLZR K

Copyright © 2025 by authors and Viser Technology Pte. Ltd.
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oA 9%~ 12%EF, ECRM [Hidrad BESAIK T2k, ix 53
22 IR FLEE AR AL 0 39K % 6%, 7EkE
PRTEAG BRI, SEE4 45 WA R AR A ASBRE R, TR A%
T =LERRRGE R . —JT 1, TR PR G54 BRI 78 4 7
FLBR, SR ARG AR D, ELREXTAKVEZRAA—E AL 1TZ
BIMHEAE o 75— 5T, PR g ROk 2 11 (1) — Le 5L (4] 38
I A B R S KA P AS BRAE — . M2 B R E
W, BREVIERES S N BT, FFAMRI RS = K
&, Mg s B S M BTz . thah, B S KV
AR Z B AHAFAE S AR AR - SR, B SRR L i —
WK, W R S EOS R G SR, R T E AN
A M S . BeAh, FLi B 2 BE P K e K AL
PRAIK e R AR LER 1) K e, BB B AR R4 hr v B 1)
FEA%.

X T- NF-ECRM, 444K Si0, FIVR A% 4T 445 & [ 2 1,
FBS i hr R FERE AR FLIRB B G N 285 EHE R I%
Ffass, HAERKEL A 9% B EIE(E 4. 42MPa, BRIKL
K 3% KT 0. 41MPa, IEIEN 10. 34%. M“BAFEES
HIAPK Si0, IRARLTYERT, H5ARIBI ML, BRARHES
HPhrEfEE R 7 45%~70%, XERHIBEIBIIYK Si0. &
TRIRA RS = 1B AR B 2T R R B2 AT AT

B 2T H 58 E (MPa)

0 3

9

%éiketlz(%)
B 1 BRIR RS E RS SRR E R
2.3 4K Si0, XHE B #:LEE R HI R E Y 2N
2 R T ANEYK Si0:#58 T NF-ECRM [f1B% 451
PraR g . AR, IR AR T PR R A 4T 4 45 = 8 e
i), NF-ECRM (1) B% R4 hr s FE B & 4K S10, B E R 3E &2
DLAESE RGN ass . BEEGIK S10. B8 0 Bz

1. 5%, NF-ECRM ) B% 4470 +37 5 F M 3. 84MPa 24K & 4. 42MPa,

HAMEIL 15. 16%, FEEB R —DHI0, NF-ECRM 552
LB HEE FRARE 3. 94MPa, EAE T RBYK Si0.0F. 44
K Si0. B INAE S IR = NF-ECRM FUFHT5R)E, — &
YK Si0. ] LA KV 5B RHAIM B 45 E /T, 5 —
JiiE, Ak Si0. R AREFRIER], REBIEERAK Si0.

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

SR AN & ), BETTHERS T SR

BE BRI E (MPa)

éﬂﬂésﬁﬁ%ﬁ(%) re
2 44K Si0,35E Xt NF-ECRM B3 St 58 B AY 820
2.4 BRAHEIMEE I ERINNEENF N
Bl 3 &R T AN [F PVA 274845 & NF-ECRM HI 8% 24t h;
R WEFTR, S EM IR FLIEFIGK S10. 52 [H &,
HBINT 1. 2%WLF4Ery, NF-ECRM [ 8% 2L o B b
PVA £ 4E45 81 3 N SIS K5 NS . 24 PVA 2F
YR INF) 0. 9%H, NF-ECRM Fr1 5% 2L 5t iy 0 B 3k 3|44
3.95MPa, LUERIBANLFYERT = 20. 06%. PVA £F4ER M4
R EL, fe SRR AR o, H PVA R 4E R4
FUMERTH KT PVA £F 45 B R o) (1 sl B TfT, (675 PVA
R4 SRR A 1 A ST, BHIE S RESE 7R3
JE . PVA YR REs M aE, T R T s
M A 2 MALAE I R A . SR 2 PVA £F 45 & it K,
IKVeIEST AR 7= AR AT 4R TN G, 31524 Py sk
Fali 2 . PVA ZF4EAISRILGRWE 4 fivs. F4b, PVA 4R4E5
I ZH, FEAPINTSITEE R, PVA £F4egisest4,
Ffdh = SRS HK VR AR LT PVA 214k SN 4R TH , DA
B PVA L TCIEA RO AT A LB

e e e
L
Ao T - / 777777777 L
g T % % 7
=10
Wl Y o o a4
=
i\:_'[
i’s
R A R 7/ R /7 R /7 R 7/ R
R
1_ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
0 T T T T T
0.0 03 06 0.9 12

PVAZ 445 5 (%)
3 PVA £FF4E32 23T NF-ECRM B3 U K158 E IS0
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E 4 PVAFHERARIKR

5 R T ANFNET 445 2 NF-ECRM fB% 447047 5if
FEo mERTR, UHEMEILRAGK Si0, BEEE,
HBINT 0. 9%PVA £ 4k}, NF-ECRM ()5S 24 b4 o8 e %
AT B BB HE K. SN B 1. 6%
i, NF-ECRM (8% 240 h7 3 FE IR B W 3. 98MPa, L5
PVA £F4ER) R H 54. 86%. ANAF 4 G M 448 1E A,
RERS A UM H R 4E M TT I, M4 ~L e, Wer4e@n
5B ) ) 8 S5 A R B r S e AR 3, 4345 )
AL LIRSS AR AT ki, eFdEmt ik, LT 4 e Ik
R A T DRSO R BE B, AT HE i T S A B
MyrhismE,

54 S S USSR NS S—

N
n

w
1

N
!

% Z4470 437 55 (MPa)

[
!

0 T T T f T
0.0 0.4 0.8 1.2 1.6

EFYEDS (%)

Bl 5 4R35 8T NF-ECRM B3 ZUH 38 ROIM

PVA 25 4 FRAN 41 4 K& 5244 R 1) 30 1 A0 3 1 ke 3
T RAFIISEEIER, IRA LT 45 N B4R & T NF-ECRM
fBE 2RI IR, HANCT 4RO s SUR E W BAE T PVA
o4, X AL H TR R s

3 it

(1) MEIKE/NT 6%, R AR FLIL K5 I BE %
/INEFR B ECRM I BS ZT R MR, AR KT 6%, B
A S TL IS B4R SN, BCRM FIB% 24 Hihr o i
BEAIG . NF-ECRM [rIB% 24470y 0 B2 e 5 3 8 M B LIRS B 1)
BN RE IR/, ELIFE TR IR LA 9% ik B H .

(2) gk Si0, AlA RARTH NF-ECRM [RIHHilERE .

32

NF-ECRM FJBE 2t o FEEREANK S0, 58 M Ny 256
EFE RS, 9K Si0. M EBEN 1. 5%.

(3) MNLFYEB E[E Ty 1. 2%, B PVA £ 4E45
I, NF-ECRM ) B% 2t o B ¥ 2 B S BT T R
fuadh, JFAE PVA LH4EB RN 0. 9% IA B . NLT4E
(3B INAEE e A S 3 s NF-ECRM R BE TR 9 E, 24 PVA
Y5 R 2N 0. 9%, NF-ECRM [ 5% 4470 11 5k B B AR £F
Y5 RGNS K .

(&% 3CK]
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Research Status of Welding of Titanium and Nickel Titanium Shape Memory Alloys
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Abstract: This article reviews the latest research progress in welding technology of titanium and NiTi shape memory alloys. Emphasis
was placed on the welding methods of NiTi shape memory alloy dissimilar metals (high-energy beam welding, solid-state welding and
brazing, fusion welding thermal conductivity brazing) and how to avoid the formation of intermetallic compounds and cracks during
welding. This article briefly introduces the current status of welding between titanium and shape memory alloys, and looks forward to
the future development of dissimilar metal welding technology for NiTi shape memory alloys.

Keywords: intermetallic compounds; NiTi shape memory alloy; joint performance; dissimilar metal welding
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21 (LD EARRRE Y7, DR RFSIRATIZ 5
REHPE . TN B BHEYE. RIFIIZEE JE RS 12 b
TR mR, EITHM, EHEE, 21, Fh%EL
AP, s TR BRI R TT LU NiTi ief2 &4
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SRPE . TR WIVELE . TRk R AE AR 2
TR 2 R TR BT« M AAAHEE 2 A rh
F BN T HIE CHURSIHLE SHLE R, HOCh KE . &
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1 Ti/NiITi EEREEES
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Research on Optimization of Precision Welding Process and Equipment Improvement for
Quartz Materials

ZHAO Guobin
Heraeus Shinetsu Quartz (China) Co., Ltd., Shenyang, Liaoning, 110000, China

Abstract: With the widespread application of quartz materials in high-end technology fields such as optics, electronics, and
communication, the importance of precision welding technology in quartz material processing is becoming increasingly prominent.
Quartz material has good high temperature resistance and chemical stability, but its brittleness is high, and the thermal stress and joint
quality during welding can easily affect the overall performance. This article analyzes the existing quartz material welding technology,
proposes a plan to optimize the welding process, and improves the welding equipment. Through experimental verification, the optimized
process can significantly improve the quality of welded joints, reduce cracking and stress concentration, and improve welding efficiency.

This study has important reference value for the further development of precision welding technology for quartz materials.
Keywords: quartz material; precision welding; process optimization; equipment improvement; welding quality
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Analysis of Key Factors in Quality Safe Control in Construction Project Management

HU Zhongyu
Xinjiang Hengyuke Construction and Installation Co., Ltd., Wujiaqu, Xinjiang, 831300, China

Abstract: With the rapid development of the construction industry, the scale and complexity of projects continue to increase, and
quality and safety issues have become prominent challenges. From engineering design, construction phase to post completion
maintenance, all aspects are crucial for quality and safety, determining whether the project can be successfully completed. In recent
years, due to some major quality and safety accidents, the construction industry has continuously improved its management system and
standards to cope with the increasingly complex construction environment and management needs. How to effectively ensure the
quality and safety of construction projects and improve management level has become a key issue that urgently needs to be addressed.
The article explores the main influencing factors in the quality and safety management of construction projects, and proposes
corresponding control strategies, aiming to provide effective suggestions for the industry and promote the improvement of quality and

safety management level.

Keywords: construction project; quality control; safety management; engineering management; quality safe
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Application Research on Semi Flexible Anti Rutting Technology in Road Maintenance Engineering

LI Ning
Xinjiang Beixin Road and Bridge Group Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: With the continuous promotion of urbanization construction, road engineering has become one of the basic engineering
projects of urban construction. As road engineering directly affects people's life, work and study, it is necessary to combine the
characteristics of engineering project construction and choose appropriate construction techniques in the daily maintenance process. In
order to effectively avoid and prevent road surface damage, during the implementation of road maintenance projects, the construction
team should conduct a detailed analysis based on the common types and causes of road surface diseases, deeply explore the application
characteristics of semi flexible anti rutting technology, and further explore the application strategies of semi flexible anti rutting
technology in road maintenance projects based on actual engineering cases.

Keywords: semi flexible anti rutting technology; road maintenance engineering; laying technology
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Research on Cost Control Strategies and Applications in Construction Cost Management

LI Guowei
Hangzhou Midea Real Estate Development Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract: With the development of the construction industry, cost management of construction projects has become increasingly
complex and important. The article mainly explores cost control strategies in construction cost management and conducts in-depth
research on their application in practical engineering. By analyzing the cost control methods in various stages of construction projects,
reasonable cost control measures have been proposed, such as reasonable budget preparation, accurate material procurement
management, project progress control, labor management, and effective change management. This article provides theoretical guidance
and practical reference for construction enterprises and project managers, aiming to improve the cost-effectiveness of construction

projects and ensure their smooth completion.

Keywords: construction engineering; cost management; cost control; strategy; application research
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Abstract: Various levels and departments have effectively promoted and standardized investment projects and fund management
through full coverage supervision and inspection of government investment and construction projects. However, from the actual
situation, many government investment projects still commonly suffer from budget overruns in management, and the scale of project
investment has not been effectively controlled. Therefore, it is necessary to carefully analyze the reasons for project overruns and take

effective measures to control investment risks.
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Abstract: As an important part of people's daily lives, the cost engineering pre-settlement and construction cost management of
residential buildings play a crucial role in the economic benefits and quality control of the project. Cost engineering pre-settlement is a
key link in ensuring project investment is controlled within the budget range, while construction cost management is an important
means of maximizing project profits. The article conducts an in-depth analysis of the correlation between pre-settlement of residential
construction cost engineering and construction cost management, explores the connection and interaction between them, and provides

theoretical support and practical guidance for the smooth implementation of residential construction projects.
Keywords: residential construction; engineering pre-settlement; construction cost; cost management; optimization strategy
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Exploration on Quality Control in the Construction Process of Civil Engineering Management

HE Xuelian
Guangxi Guoning Construction Engineering Quality Inspection Co., Ltd., Beihai, Guangxi, 536000, China

Abstract: The complexity and diversity of civil engineering construction require the establishment of an efficient quality control
system. However, there are still problems such as poor management, substandard material quality, and inadequate implementation of
regulations during the construction process. These issues not only directly affect the quality of the project, but may also cause safety
hazards and economic losses. With the gradual application of information technology, BIM, the Internet of Things and emerging
technologies such as big data are driving the continuous upgrading of quality control methods. There are still significant challenges
between the widespread application of technology and the effective implementation of management measures. Therefore, how to
strengthen quality control during the construction process has become a key issue in ensuring engineering safety and improving the

overall level of the industry.

Keywords: civil engineering; construction management; quality control
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Research on the Development of Contract Risk and Claim Control Technology in Highway
Engineering Cost Management

JIANG Yanyi
Xinjiang Hengxin Engineering Project Management Consulting Co., Ltd., Urumgi, Xinjiang, 830002, China

Abstract: Risk and claim management in highway engineering contracts is the core link of project cost control, which has significant
regional differences in complex geographical environments and special policy backgrounds. This study focuses on the characteristics
of highway construction in Xinjiang region, systematically analyzing the contract risk generation mechanism and claim inducing
factors in special scenarios such as high latitude permafrost, desert sandstorms, and cross-border engineering. By constructing a three
in one management system of "risk identification-process control-technical support", propose risk prevention and control strategies and
claim coordination mechanisms that are suitable for the engineering characteristics of border areas. Innovatively applying digital twin
technology to risk deduction, developing an automated claims processing system driven by smart contracts, and forming a full cycle
management solution covering contract design, execution supervision, and dispute resolution. The research results provide a
theoretical framework and practical path for improving the management efficiency of highway projects in border areas, and have
important reference value for ensuring the infrastructure construction of the "the Belt and Road".

Keywords: highway engineering; contract risk; claim control; engineering cost; Xinjiang region
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Precise Adjustment of PC Track Beam Shape with Small Curvature (Curve) for Straddle Type

Monorail

WEI Hongliang
No.1 Engineering Company of China Railway No.8 Engineering Co., Ltd., Chongging, 400000, China

Abstract: Based on the example of Wuhu Metro Line 1 project, this article introduces in detail the alignment adjustment technology of
small curvature PC track beams (continuous rigid frame) with a straddle type monorail. The linear adjustment of continuous rigid
frame beams After the installation of continuous rigid frame track beams is completed, due to the lack of formal supports, the linear
adjustment must be done in one step. At this time, the linear adjustment mainly uses the adjustment supports on both sides of the cover
beam to achieve the longitudinal and transverse deviation and inclination adjustment of the track beams. Due to the deviation of the
center of gravity of the PC track beam with a small curvature (curve) from the centerline of the beam body, the ordinary adjustment
process does not meet the requirements for adjusting the curve line shape during construction, and corresponding measures need to be

strengthened.

Keywords: light rail; continuous rigid structure; curved track beam; linear adjustment
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Brief Discussion on Application of Tunnel Excavation Collapse Treatment Technology

LIN Daozhu
Zhejiang Tunnel Engineering Group Co., Ltd., Hangzhou, Zhejiang, 310031, China

Abstract: In tunnel construction, accidents such as collapse can occur under adverse geological conditions, which not only pose safety
hazards to tunnel construction, but also may cause damage to ground buildings, roads, and other facilities. The efficient handling of
tunnel sliding layer problems is a key factor affecting tunnel progress and engineering quality. Studying tunnel collapse and developing
corresponding measures is of great significance for the smooth progress of tunnel engineering. Taking the ventilation and safety tunnel
in the construction period of Qingyuan pumped storage power station as an example, this paper explores and analyzes the prevention

and control measures for tunnel collapse.

Keywords: tunnel construction; landslide; advanced support; sliding layer treatment
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Pile Foundation Construction Technology in High-rise Building Construction

HE Baoding
Xinjiang Hengyuke Construction and Installation Co., Ltd., Wujiaqu, Xinjiang, 831300, China

Abstract: With the continuous development of Chinese economy, the level of urbanization is constantly improving, and the urban
population is increasing day by day, which has promoted the rapid development of the construction industry. A large number of
construction projects have emerged in cities, leading to a shortage of urban land resources. In order to save urban land resources,
modern construction projects mostly focus on high-rise buildings. Therefore, the quality issues of high-rise buildings have attracted
widespread attention. In order to ensure the quality of high-rise building projects, it is necessary to improve the quality of the
engineering foundation. Based on this, the article introduces the application of pile foundation technology in construction engineering
and related key points, hoping to provide some reference for practitioners.

Keywords: high-rise building; engineering construction; pile foundation; construction technology
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Research on Concrete Construction Technology and Quality Management in Construction
Engineering
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Abstract: Concrete is an indispensable key material in modern construction engineering, widely used in large-scale projects such as
high-rise buildings, bridges, tunnels, as well as the construction of infrastructure such as residential buildings and roads. Its quality directly
affects the stability, safety, and durability of the building structure. With the continuous expansion of construction projects and the
continuous progress of construction technology, ensuring the quality of concrete construction has become an important issue that urgently
needs to be addressed in the construction industry. The scientific nature of concrete construction technology and the effectiveness of
quality management system complement each other, determining the overall quality and sustainability of construction projects. The article
will focus on the field of concrete construction technology and quality management, deeply analyze the main problems and challenges
currently faced, explore future development trends, in order to provide valuable theoretical basis and practical directions for the industry.

Keywords: concrete construction technology; quality management; architectural engineering; technical optimization; quality control
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Application of Green and energy-saving Construction Technology in Building Engineering

ZHAI Yanhong
Dongcheng Street Office, Shangshui County, Zhoukou City, Henan Province, Zhoukou, He’nan, 466100, China

Abstract: For the construction industry, green and energy-saving construction technology is not only an environmental task, but also an
important means to achieve sustainable development. The article first reveals the importance and urgency of green and energy-saving
construction technology in building engineering. Then, in response to the common problems of excessive energy consumption and severe
environmental pollution in existing construction projects, feasible green and energy-saving construction technologies were proposed, such
as short-term planning for green construction, energy management and environmental management during the construction process. The
research results indicate that green and energy-saving construction technology can effectively reduce energy consumption during the
construction process, lower environmental pollution, improve the construction environment, and achieve green construction. At the same
time, green and energy-saving construction technology has also saved a lot of construction costs for construction units, improved work
efficiency, and has important economic and social significance. Finally, the article also conducted in-depth discussions on how to further
promote and apply green and energy-saving construction technologies, providing feasible theoretical and practical references for
promoting the development path of green, energy-saving, and environmentally friendly construction projects in China.

Keywords: green and energy-saving construction technology; architectural engineering; energy management; environment protection;
energy-saving
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Research on the Application of Asphalt Concrete Construction Technology in Complex Terrain
of Highway Engineering

LI Lisheng
Gansu Shunda Road and Bridge Construction Co., Ltd., Lanzhou, Gansu, 730050, China

Abstract: Asphalt concrete construction in highway engineering, especially in complex terrain environments, puts forward higher
requirements for construction technology. This study explores the construction technology of asphalt concrete in complex terrain based on
this background. Strict operating methods have been proposed for various aspects of the construction process, including mixing,
transportation, laying, compaction, and testing of asphalt concrete, and a scientific construction technology system has been formed. In
order to test the actual effectiveness of this technology system, we applied it in multiple highway engineering examples and achieved
significant results. Research has found that by applying the construction technology we proposed, not only can the construction quality of
asphalt concrete be effectively improved and project costs reduced, but also the smooth progress and stable quality of the project can be
ensured in complex terrain environments. This has certain reference value for solving problems in highway construction in complex
terrains. The results of this study can provide theoretical basis and technical guidance for the construction technology of highway
engineering, which has important theoretical and practical significance for improving the construction technology of highways in China.
Keywords: highway engineering; complex terrain; asphalt concrete construction; construction technology system; project quality
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Research on Efficient Construction Technology and Technical Optimization for Road and
Bridge Construction Sites

LI Guodong
Anhui Zhongxing Engineering Supervision Co., Ltd., Hefei, Anhui, 230000, China

Abstract: This study explores efficient construction technology and technical optimization solutions for road and bridge construction
sites. With the acceleration of urbanization, the demand for infrastructure construction is increasing day by day, and traditional
construction methods are no longer able to meet the current requirements of efficiency, safety, and environmental protection. The
article combines the development of relevant technologies at home and abroad in recent years, analyzes the key factors affecting
construction efficiency, proposes a series of optimization measures, and focuses on the application of new construction equipment and
technologies, as well as the innovation of construction management models. The feasibility and effectiveness of the optimization plan
were verified through case analysis and experimental data. The research results indicate that optimizing construction processes and
technologies can effectively improve construction efficiency, reduce costs, shorten construction periods, and enhance construction
quality, which has important application value and promotion significance.

Keywords: road and bridge construction; construction technology; technical optimization; construction management; construction
efficiency
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Research on Construction Technology of Underground Structure Clear Water Concrete Wall
Based on Engineering Cases

SHENG Angkai
Shanghai Construction No. 7 Construction Group Co., Ltd., Shanghai, 201100, China

Abstract: This article takes the construction technology of underground structure plain concrete walls as the research object, and
analyzes the key technologies and difficulties in the construction process of plain concrete walls based on actual engineering cases. By
elaborating on the concrete mix ratio, construction technology, wall forming quality control, and on-site management involved in
construction, effective ways to optimize construction technology are proposed. The research results indicate that reasonable concrete
mix proportion, precise construction control, and sound on-site management are crucial for improving the quality of plain concrete
walls. This article provides a reference for the construction of similar projects in the future, and provides a theoretical basis for further

improving the construction technology level of underground structure plain concrete walls.
Keywords: clear water concrete wall; underground structure; construction technology; quality control; engineering cases
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Research on Settlement Control Technology for High-rise Building Foundation Based on
Geotechnical Testing

SUN Tinggong
Nanjing Jianli Surveying and Mapping Institute Co., Ltd., Nanjing, Jiangsu, 211500, China

Abstract: The settlement control technology for high-rise building foundations is one of the important factors in ensuring the safety of
building structures. Through geotechnical testing, different types of foundation soil, construction techniques, and foundation designs
were analyzed to explore the main factors affecting foundation settlement. The mechanical properties of the foundation soil are
determined using static compression testing, consolidation testing, and other methods, and the settlement law is evaluated based on
on-site monitoring data. The research results indicate that reasonable foundation design and construction methods can effectively
control foundation settlement, ensuring the stability and safety of high-rise buildings.

Keywords: high-rise buildings; foundation settlement; geotechnical testing; control technology; foundation design
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Research on the Application of Thermal Insulation and Energy-saving Construction

Technology in External Wall Construction of Civil Buildings

QI Xiao
Alaer Fangzheng Limited Liability Testing Center, Alaer, Xinjiang, 843300, China

Abstract: As an important path to achieve sustainable development of buildings, the systematic application of building exterior wall
insulation and energy-saving technology has dual value in improving building energy-saving and enhancing the living environment.
The theoretical framework and practical system of external wall insulation technology are systematically constructed in the article, and
research is conducted from multiple dimensions such as structural type, construction technology, and quality control. By analyzing the
thermal and structural characteristics of different insulation systems, the coupling mechanism between them and building performance
is revealed, and selection strategies that are suitable for regional climate characteristics are proposed. At the level of construction
technology, innovatively establish a dynamic control model for the entire process, integrating key technical links such as material
performance gradient design, environmentally responsive construction, and intelligent detection and verification. Research has shown
that a scientific external wall insulation system can effectively coordinate the heat and moisture transfer process of building envelope
structures, achieving energy consumption control goals while ensuring structural safety. The research results provide theoretical
support and practical guidance for building energy-saving engineering, and have practical significance for promoting the green
transformation of the construction industry.

Keywords: building energy-saving; external wall insulation; construction technology; thermal performance; durability
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Exploration on Key Construction Technology for Continuous Beam Engineering of High Speed
Railway Bridges

TAO Biao
Bridge and Tunnel Company of the Third Engineering Group of China Railway, Chongging, 404040, China

Abstract: As a key component of the railway transportation system, high-speed railway bridges carry a large number of transportation
tasks and play a crucial role in ensuring the safe high-speed operation of trains. In the construction of high-speed railways, the
construction technology of continuous bridge beams is particularly complex, involving high process requirements and great
construction difficulty. Continuous beam bridge structures have a large span, strong bearing capacity, and extremely high stability

requirements. Therefore, every link in the construction process requires precise technical support and strict quality control.
Keywords: high speed railway bridges; continuous beam; construction technology; engineering case; construction management
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Prevention and Treatment of Water Leakage in the Main Structure of the Tunnel

FANG Ruixia
Ningbo Sizheng Project Management Consulting Co., Ltd., Ningbo, Zhejiang, 315100, China

Abstract: The construction joint waterproofing of this project adopts multiple measures to stop water, including waterproofing
membrane, back adhesive rubber waterstop, galvanized steel plate waterstop, buried steel edge rubber waterstop, single component
water swelling waterstop, and detachable rubber waterstop from the outside to the inside, various forms of waterstop effectively
control the leakage of construction joints.

Keywords: waterproof membrane; back mounted rubber waterstop; galvanized steel sheet waterstop; medium buried steel edge rubber

waterstop; single component water swelling sealing strip; detachable rubber waterstop
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Research Progress and Prospects of New Methods for Improving Oil Recovery in Qilfield
Development

ZHOU Yujiang
Karamay Sanda New Technology Co., Ltd., Karamay, Xinjiang, 834000, China

Abstract: With the gradual depletion of global oil resources and the increasing demand for oil, how to effectively improve the
recovery rate of oil fields has become a major challenge facing the global oil industry. Although traditional secondary oil recovery
technologies such as water and gas flooding, as well as thermal recovery, chemical flooding, and microbial flooding in tertiary oil
recovery technologies, have improved the recovery rate of oil fields to some extent, their effectiveness gradually decreases with the
deepening of oil field development, especially under complex geological conditions. In recent years, the emergence of emerging
technologies such as intelligent oil fields, nanotechnology, and microbial enhanced oil recovery has provided new solutions for
improving oil recovery, especially when facing complex reservoirs, demonstrating enormous potential for application. The article will
explore the latest developments in oilfield recovery enhancement technology, analyze the specific role of emerging technologies in
improving recovery, and look forward to the trends and prospects of technological innovation in future oilfield development.

Keywords: oilfield development; enhanced recovery rate; intelligent oilfield; nanotechnology; microbial enhanced oil recovery;
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The Application of Mechatronics Products in Coal Production

CUI Qingdong
Shicao Village Coal Mine of CHN Energy Ningxia Coal Industry Co., Ltd., Yinchuan, Ningxia, 750000, China

Abstract: With the continuous development of coal mining production towards deeper levels, the requirements for control level and
scale are becoming increasingly high, accelerating the development and progress of mechatronics technology. In the 21st century,
significant breakthroughs have been made in the research and application of coal mine electromechanical integration technology in
China, especially in the areas of large-scale coal mine equipment and automatic control of mine production processes. This article
elaborates on the application of mechatronics technology in coal mine production and analyzes its development trend.

Keywords: mechatronics products; coal production; technical application
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Research on Common Faults and Maintenance Methods of Mechanical Equipment in Concrete
Mixing Plants
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Abstract: With the widespread application of concrete mixing plants in the construction industry, the efficient operation of their
mechanical equipment has become a key factor in ensuring production quality and improving work efficiency. During long-term
continuous use of mixing plant equipment, various mechanical failures often occur due to complex operating environments and high
loads, such as electrical system problems, wear and tear of transmission devices, and damage to mixing blades. These faults not only
affect production progress, but may also lead to construction safety hazards, so regular maintenance and troubleshooting are

particularly important.

Keywords: concrete mixing plants; mechanical equipment; common faults; maintenance; preventive maintenance
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Application of Elevated Passenger Device in Soft Rock Roadway of Fully Mechanized Mining
Return

LIU Dongxing, SHI Wenming, JIN Long
Tiemei Group Xiaokang Coal Mine, Diaobingshan, Liaoning, 112700, China

Abstract: The friction type detachable hanging rope type overhead passenger device (hereinafter referred to as the passenger device)
is used for transporting personnel underground in coal mines and is a common equipment for transporting personnel up and down
inclined shafts or tunnels. It mainly consists of driving device, rope support device, passenger device, winding wheel device,
tensioning device, safety protection device, and electric control device. It is a modern underground personnel transportation equipment
in coal mines, characterized by complete device protection, safe and reliable operation, convenient personnel access, simple on-site
operation, and easy maintenance. Due to the distance of more than 2000 meters between our mine's fully mechanized mining face, the
biggest challenge in choosing to use an overhead passenger device is the need to control the problem of rope dropping in the
deformation zone of the roadway. Due to the influence of mining pressure, the roadway is compressed to varying degrees, which
increases the maintenance of buckets and rope pulleys. In order to control these problems, we have achieved certain results through

practical research and application.

Keywords: overhead passenger device; soft rock roadway; falling rope
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Research on Grouting Reinforcement Technology for the Newly Added Return Air Inclined
Shaft Passing through the Goaf in Ludong Coal Mine

HU Jiahong
Yunnan Ludong Coal Mine Co., Ltd., Qujing, Yunnan, 655000, China

Abstract: The problem of exposing goaf during the construction of the newly added return air inclined shaft in Ludong Coal Mine
poses a serious challenge to the construction process and site safety. This article adopts grouting reinforcement technology to
implement the treatment of goaf, including pre grouting reinforcement, grouting filling and structural stability, and anti settlement
grouting reinforcement for surface structures, in order to enhance the stability of the rock mass around the wellbore, effectively curb
deformation and displacement, avoid air leakage in the newly added return air inclined shaft and the old air shaft currently in use in
Ludong Coal Mine, ensure the smooth progress of the construction of the newly added return air inclined shaft, and guarantee the
ventilation safety of the existing return air inclined shaft in the coal mine, and prevent the occurrence of disasters caused by unstable
ventilation and insufficient air supply due to damage to the ventilation system.

Keywords: add return air inclined shaft; goaf; grouting reinforcement; treatment technology
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Design Scheme and Practice of Intelligent Community Water Supply and Drainage System

LIAO Yuan
Guangxi Chugui Construction Drawing Review Co., Ltd., Nanning, Guangxi, 530000, China

Abstract: With the acceleration of urbanization, traditional water supply and drainage systems are facing serious problems such as
aging pipelines and frequent equipment failures, resulting in water resource waste and increasing operating costs. By integrating
advanced technologies such as the Internet of Things and big data analysis, the intelligent community water supply and drainage
system can achieve real-time monitoring and remote control of water resources, significantly improving the system's operational
efficiency and reliability, reducing the incidence of failures, and lowering maintenance costs. With the continuous advancement of
intelligent technology, intelligent water supply and drainage systems have gradually become an important component of modern urban

infrastructure, playing a crucial role in improving residents' quality of life and promoting the construction of smart cities.
Keywords: intelligent community; water supply and drainage system; design
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Research on the Technology and Method of Building Structure Reinforcement and Renovation

CHEN Xiaoguang
Hebei Xinfeng Engineering Testing Co., Ltd., Qinhuangdao, Hebei, 066000, China

Abstract: The application of building structure reinforcement and renovation technology has significantly helped improve the stability
and safety of building structures, as well as enhance engineering quality. There have been great innovations in the application of
technology in the development of building engineering so far. Reinforcement and renovation technology is a new type of technology
adopted in modern building engineering, which can comprehensively strengthen the performance of building structures in all aspects.
However, in the process of applying technology, it is necessary to effectively grasp its technical application standards and methods.

This article explores the relevant content of building structure reinforcement and renovation technology.
Keywords: building structure; reinforcement and renovation technology; reinforcement method
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Analysis of Road Surface Structure Design and Construction Technology in Road and Bridge
Engineering
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Abstract: The design and construction technology of pavement structure in road and bridge engineering are key factors in ensuring
road safety, comfort, and durability. This article analyzes the basic principles of current pavement structure design, combined with the
latest construction technology, to explore how to optimize design and construction plans under different road conditions and
environmental conditions, in order to improve pavement quality and construction efficiency. Through case analysis and theoretical
research, this article summarizes the development trends and innovative applications of pavement construction technology in recent
years, and proposes common technical problems and their solutions in practical engineering. Finally, the intelligent and sustainable
development direction of road surface structure design in future road and bridge engineering was discussed.
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