h A R 4t E 4 B UL & B9 R T EA T
IHLA 5% (i)

CHENGSHI DAOQIAO YU FANGHONG

2023 £ FOHA(SEE 293 1)
2023 £ 9 B15 HHAR

1984 44T

FEBA: hAe NRIEAE LG S @i
FEBLL BB RO S B (R A BRA A

AR T EAR 5 B k) G

REZRK(FENE)

FEER: TEH

BIEEZER: s foiph

ERHBARN )

LER RER FARER THE FARK
FEXR FAF F A % RRA
KM I WMOT HHd H 4
RER ZaAL KBE B R HEZ
R OE OBFXA A oM RBERE XRE
RE H R B_ThR HAAR EXA
B th BFESt BBE % M O E B
o

GREEH AR . ORTENRS b)) %436
BOR OB BER
B B O RBE
BERE: T £
ERFE: mikk
BXKRE: ¥TF

oyk: E#F L= 901 5
£ A - (021)55008850

e
W
##

R 6 : 200092
wig: (021)55008850
FAZM AL http://www.csdqyth.com
BAWA: cdg@smedi.com

ERET: CRTEHRSD 5 3#) %455

EsEIT: TREGARTHENS  AKF:BM1859
BN Rl SSRGS

oo uk: EEHTAAIL 1350 57 54

ity =, ISSN 1009-7716
HEREESH RY S N 316020

I~& % % &2 5 : 3101020130030

B X
2023 HEEM SR E+ B ERREIRIEE
LIRS AL ME LT X TR R SZHR ceveeenrnrnenennennnns
.................................... RBH,E Ju, IR E()
U F BRSO R R 5 B S e —— U
JUBHICTE B fH] evevevnrannnnennnnnnnanane, KRR, ARIE(S)
TE g TR PESR T R B L ORI AR G SR -oeeeeeeeneen
.................................... HFOoE,S W, IFEAM(14)
H T 2 TR R B T IR A BIPEPPA EEAR eveeeeeennn
.................................... ¥ x,EL=E# 38 A(20)
SR Rl PR TE g B R R 7 SR B A -
.................................... ) fesk s sk, 1E Ja(25)
HRIBL 2L £ 2 S R GBS M X BT IFIE wvvvoenesoneecenes
--------------- LEM, X W, ERE, LR, B AH(30)
L3R T D €S BT HE A e B *(36)
YT R VAT X P B GEIETE ceeeeenrieennriiiiiieneans
&, UM, §2E BRR,E B, 2EH42)

SRS T IR TETFTFGE -evveeeeeeeeennnns
............................................. maA, §454E(48)
&R RS e W X DL SR 25 15
WL T RRE ] oo, )48 A& (53)
AR AE S RS RGBSR e EE4E(57)
I U7 T 3 B DR FR R AT SR ST weeeeeemeeemenennnns B A (62)
T PR BRI R 1A T O B AR A R —— LA 75 A 3k
T ICTE R eeeeeeneneneneiniaeenans HE, % #(68)
TR R R B X B R T Rkt - & iZ(72)
T T P — ) TR RS RS Rkt ceeeeee e
................................. Ak, TR, BEMK(T6)
I T I B Ak B 58 O S ——LA 22 N T TO184+T020%
T B SRS AR eeeeeees % FREHE,F A(80)
IR T QORI R TN BT R LA AT +oeeeeeeeeeeennens

i
=
&%
op
N
(i
o

R FE A BN R AR BB AR - % m(87)
AR S R A S RGCE RIS oo 54 %(90)
SRATARAT RO RIHT G TN vneeenee i 4(94)
TSLE L3 Fo S LE I SRR BRI (98)
b B e i) TR A (I e e

................................. AR A A AR E] 4£(101)
YT I IR 22 A TG FE T T IRTT coveerereeneeeeeees
WO Ew,FEE(104)
ST R 5 B0 2 P R RO S wovveeeenennee

A 0 2 FLOK DR TR BE L IR R PE AT - eeeeee e
FHF15)

BF) A KA HCN 31-1602/U * 1984 * m * A4 * 308 * zh * P * ¥ 25.00 * 5000 * 71 * 2023—09



IR K VR TR - B T P SR VT T 0T wvveeeemmrmeeeeennnnns
.............................. WIER ,E R i F  FRIX(118) .
ST R UM B AEHLEN ZE 2 2 E A veeeervveeeennneeennnns % %ﬁfi '}'3'\ R VA 2IE -0 =0)
................................................... WEH Ak EAE(122)
LSBT R b A R BRI S R - B F(126) | EERERN:
HREN B AR S S B (R D A BR A ]
B A B ACIRZES T B R BOE X - T2, e (130) | Bl EE BB
ﬁ%7kﬁ{§i/lﬁfﬁé1¢7i%ﬁﬁ ------------------ A (133) b BT TR ST 0 B A PR )
ﬂ?ﬂkﬁéﬂ%%%ﬂ;‘zﬁ%ﬁ#—'ﬁﬁﬂ%ﬁ --------------- X &K (138) T T R AT B 7
R 5 SE MM I 52 1 5% A LR R P ) SR RF 5T - eeeeeeeee .
....................................... Ttk AR IR E(141) ’
AN A - 5 SR A AT e S AR b e e
.............................. W # L, BAW, G EJE, FRE(145) o [ T B TR P e TR B B AR PR A
Hh N R TR 2 R D S O ORGSR e IFi] 5 K 2 38 3 12 4y TRE 2 B
................................................... A A EY % (149) T T BRI RS B R
750 U R DA R B R BT AT oo # 4(153) PR A SR RS B PR
e e SR TR M RE BT ,};*xxé ......... s e T
Xiﬁﬁﬁﬂéﬂmwﬁ%?i@&ﬁ;ﬁgﬂigﬁ]L%i:;zxzzi LR LR B ERE B 2
D PN e TN Ty SR e bl
............................................................... I Ih(166) e [ AT AR AR AL B TR B AT R
Ik T ) 255 T SR B A AR T SE o vevvvvvmmmnmeeeeeeeeenens A [ T TR R R BT 5 A B A BR A R
--------------------------------- kR R 5T HG71) g T R BT B (B ) A R A D
b K i R X ) S R R T e MM ARER(176) T TR ST e A FR T AT &)
WA AL AE U AT SR AL T e A &R (180) T 22 T B B R 7T B A B4 7
R B AR T I EI B LT «eeeeemmrereeeeeenmmneneeenannnens R A PR
Tﬁ%?ﬁ{%ﬁﬁﬂﬁﬁﬁféﬁ'éﬁ’]fﬂ‘hﬁﬁﬁi—&%X]4%**A7f+(183) ﬁfk?ﬁ%}ﬁiﬂ}ﬁ o
................................................... Btk REE(186) PRI s LA 75380 e ) A7 R )
Bp 38 4k FAL I T AR A PR A
ZIRZS AT 1O IE KHE K BB RESE eveeeeeeeeeneananns Temg T B ARG B (D A RS A F
------------------ AEE B 4B I, E, R EH(190) SIS T BT AR B 7 B A PR )
Y393 W K R B b HE K O 5 R R B A e #F F(193) A B (D) A BR A
ZE P ZEM T AIFUK B BIBGE T - i R T B TR (AR A1) A PR
.............................. KER, LR, F W, 5%(198) 0 T T T R A B
é%ﬁ?ﬁ@%/ﬁTﬁS@Eﬁﬁﬁ --------- B EORLR M(203) YT T B R B A B 7
b 7 g Fr B 3T 7 Tk A A BF 5 DL H BT A ] ﬁ}]ﬂ(z(w) B S RS B 4 B 7
............................................................... ES .
AT KA T B T P I TSI eeeeeeeeeeee = MITRIEE G i B
............................................................... B 2(212) AT AR B B (AR AT R 22 ]
THRHE S B KA TR SRS T Z RS oo TR E BT OB A R )
.......................................... I B, RkEE. HARG) g BL S R R A R A ]
B AMG KA BT 15 PRI T 2Bt eeeeeeeeennnnnnnnnns S A e T A T A B TR R
................................................... HE BT R RAR(220) TR TR A PR
BESEAEIE T MR SR H «oeeveveeeermmrreeeanmnneeesanneeeannns
------------------ RFE,REF, 3 A4, kg, RHE(225)
K55 T e kR AR R —— LA N Uk 45 R SR+ U
TR TG +eeeenenenee e %7 . (230)
EIEHET
60 m FIHLLL L A BTG TRAEME ST «eevvveeemmeeenireeeennns




M, AR AR, R, 3 Je s (234)
ZFP TR T; T 2578 A B ey TR R A 8L
koAb, R4 x B, IR H(238)
M i S TR T e 4 2 4 3 s ) R e IR R(242)

BHEHR

1o 260 70 X 1 R PR A 90 7 5 WL R AR TR UL 45 4 ) 5 i)
..................... SRR, RS, Tk, Bl B, RE4(246)
ARV W 77 B3R T A2 1 RE A 5

ot RIS - RS 47 R(251)
AN TR S 7 v X LA W ¥ AR TR A AL 55 14 BB 1Y S i IF 5T
............................................................... FA%(256)
W R 7 0 B R e 1 23T AL Y
F OB ERe G, 2EE, 2% (261)
FETAL ~TOPSIS Bt (& & stk Wi 7 i 7 i Ak
oz, xast, R, FUE, 8, B AR E(268)
FET 24 RS 0 A E A 7 I TP 2R R VTN O IR

............................................................... iR (272)
HXE

RIS 5 VR DX 5 PR LW P2 H AN FIBIF5E

AU gy 25 e S T 1 o 1 e A 235 ) 7R 2 )R R 5

............................................................... A2 M (282)| +
PRI EE R BT, BRI
T R IR 09 B M T IR MR T 8
(o) | | BEEFZ— TR TR LS
1 AR R BOEAR R SR ROR T 3 R
P BARMIAEEER,

Y425 i A A A i A A 4 S0 SR 5 L B it
...................................................... B M, ERA(285)
FEUAES R B AT R T A 252 i B e o3 B

BURAE

HOR S5 A B AL R IS VR, TR ovveneee 2 £45(202)
MR R T R 5 A BRI ovvvoersseenssenes
.............................. x| ER AR TR 4B, A(297)] 4
A R 75 1 B B A5 BT BIESE +vomveoeeneeneenn.
...................................................... A5 2 E0H300)
WERF AR GG B K ] ) A A IR A O (A
KA AS TR AR PRI VIR EE . cevvveeerneneernnenenns (307)| 4
L =< A< < R PN (Riif#12)
B < iy = PN (Rit#13) | t+
B A < iy = R N (fiifE14) | T
T Al X YA - < N s (HW®2) ]
FPHIAN L ceveeerrneerieieiiic e (HW®3)

&R

I

] 8

P 2E#EA®RIE" F223459 A 218
22 B ELEERS, KEkEdLE

............................................................... % my(275)] +
RN T B T U R B X B ] 43T weeeeeennnens & A279)| t
Doy hdn bk ik

P XA OZZAFAF B AR EN)E
| RR BT I, R &
bk s R T A Bk s @ 3 b & e
P ERA , efTige FEERKEA
H A TN N RS R - N

P RAER, FREFTTENHRARR,
t METEFHERZLE B 4B 3
THSHPAH, +THEREERTR,

+

~2 S
t ;‘éégfpﬁ‘kbﬁo

J71 b B TR S  BE (SR DA R

(32, 70# 1)
J72 T HRGR R B A BR 2 /) CRITT 2, Aidd 3)
I3
4
75

VLR T Re A S pe 345 BR 2N ] (AT 6)

Jite i e e, A (o D) A BRA W (CRiGHG 7)

] T S AR A R A B (i 8)

BT TR 5T B A PR TAT 2 A
(HIHE 9)

r [ T B TR AR AL AT R B A BR S ]
(A4 10)

T BT 1T B TR BT 55 Be A BR S )
(Hi#E 11)

7

79

J710 CuiiE b5 B ) dh i A A 45 (B 3)

711 H BB KRR A PR (B 4)
J712~41 (Ol IEAT - B ) AR (R D

H m Ir 248

Q023 M THEME RS+ =5
BT IRIAHRER(EA)A
FRNE Eh, BIEIAA . GE - KE

2022 F, 5609 =+ RIRE A AR

AN 2020 £k £ T H 2B
RZFFAESEES T OANAZFN

R E,HATT K ZRIHIR K Ao

AKREZHEFENERL B ik,
KA AR IR 4m & H RAETAA XL ARG

oo se e se e on e s0 a0 e0 a0 e 10— a0 e 20— a0 20— 20— 2s 0 —— o1 ——s0 a0 20— 20— 20— 20— 20— 20— 20 ——s0 —p— 2 ——

o S S S i S e S T e e

1. kAL A fi s ab & A L5, AR A AREAT X

2. kB —2T A AAEFCHE LI RN A

3UMAFIZ A LFE, KA L@ F A

AT A

FRAGEILF BR KM, 0B 0,
WELFA,

FTA AT B W A5 3B AR I 4 AEF AR R AA)
BT AT, e, EEEFN,

M AGIITEE, WAL EAZLFTEMR
FOR L, AL AT

VLR R PR LA BR2Y B (R 4, /T4 5)



Urban Roads, Bridges & Flood Control
(Monthly)
Number 9,2023 (Total Number 293)
CONTENTS

Selected Papers of the 12th National Technical Forum on Urban Roads,
Bridges and Flood Control in 2023

Exploratory Practice of Green and Low—carbon Transportation in Xiongan New Area «-«-ccoeeeeereeenieeiiaaiaaee.

.............................................................................. ZHANG Huimin, XIANG Xu, GUO Shuxia (1)
Abstract: The implementation of green and low carbon in road traffic field covers the entire process of
planning, design, construction, operation and maintenance management. Guided by the ecological priority and
green development, the construction of Xiongan New Area is explored and practiced in the aspects of guiding
the planning conception, driving the design innovation, upgrading the construction technology and
intelligentizing the operation and maintenance management. Taking the road traffic project in the start—up
area of Xiongan New Area, Xiongan Station and Xiongan Intercity Station as the examples, the specific
practices of green low—carbon concept in the project are expounded. The design parameter index system
under the green low—carbon concept is proposed, which can provide the reference for the construction of the
other cities and the new area.

Keywords: urban road; narrow road and dense network; street design; transportation hub; Xiongan New Area

Design Exploration and Innovative Practice of Green Ecological Road under "Double—carbon" Target for Guangyang

ALVEIILLE ++ e+ eessensnnennennennennesneeneenseneenenaenenaennennennenneeneeenseneennees ZHU Xiaodong, ZUO Guiqiang ( 8 )
Abstract: With the proposal of "double—carbon" target, it is imperative for urban road design to transform to
green ecology. Taking Guangyang Avenue in Chongqing as an example, the application of green ecological
concept in road engineering is analyzed, and the connotation of green ecotype urban roads is expounded. The
scale, planning requirements and design strategies of Guangyang Avenue are introduced in detail. The
innovative exploration of Guangyang Avenue based on the green ecological concept is explained in detail from
the aspects of transportation system, ecological section, low—carbon structure, green travel, ecological
engineering methods and landscape treatment, and the design ingenuity of the project is further explained
from the level of overall scheme.

Keywords: double—carbon target; green ecology; urban roads; low carbon

Exploration and Practice of Specialized Planning for Resilient City Construction in Jinan City «eeceeeceeeeeeeeceeenee.

.................................................................................... XU Jian, LYU Kai, GUO Mingpeng ( 14 )
Abstract: The construction of resilient cities has risen to the level of a national strategy. Firstly, the concept
of resilient city and its planning practice cases are reviewed. The key role of urban infrastructure in mitigating
the disaster risks, enhancing the urban resilience and promoting the sustainable development is discussed.
And then taking the central urban area of Jinan City as an example, the planning methods for resilient city
construction focused on the infrastructure are explored. A feasible and practical research framework of risk
identification-resilience objectives—enhancement measures—action plan is provided so as to offer the specific
action guidelines for the urban decision—-makers.

Keywords: resilient city; resilience enhancement; infrastructure; risk assessment



Evaluaiton Technique of Pavement Service Resilience Based on Multivariate Data Perception ««ceeeeeeeecenseccecenes

.............................................................................. JIANG Hong, WANG Baohui, CAI Yang ( 20)
Abstract: With the road construction from the incremental mode to the stock mode in China, the era of
large—scale road management and maintenance has arrived. The application of perception devices to acquire
the data and to evaluate the pavement service resilience is a research trend in the context of the strategy for
building a strong transportation nation. Firstly, the internal and external factors affecting the pavement service
resilience are analyzed, and the limitations of existing indicators for assessing the pavement service resilience
are evaluated. On this basis, the composition of a multi—element perception system of pavement service is
pointed out, mainly including the traffic load perception, pavement environment perception, subgrade
condition perception and pavement service perception. And based on the types of perception equipment, the
input parameters, output parameters and relevant technical approaches based on deep learning neural
networks are discussed. The new idea is studied and developed for the long service life of road in order to offer
the valuable guidance for achieving the overall process, intelligent and proactive management of road health,
and enhancing the resilience of road infrastructure.
Keywords: resilient city; pavement service resilience; evaluation index; multi—element perception system;

deep learning model

Application of Integration Concept of Transportation and Tourism in Scheme Design of Longli River Bridge «:-«--:--

.......................................................................................... LIU )(ukai7 XIE Bin’ YAN Xu ( 25 )
Abstract: Under the background of the national efforts to promote the construction of a beautiful China and
the strategy of building a strong transportation country, relying on the project of 528—m Longli River Bridge in
Guizhou, the application of integration concept of the transportation and tourism in the design scheme of
landscape cable—stayed bridge in the alpine and gorge region is studied. A set of scheme design suitable for
the extra—large landscape bridge in the mountainous area is explored. At the same time, the integrated solution
deeply matched with the integration concept of transportation and tourism is proposed. The overall macro
design and micro structural design of the bridge reflect the integration concept of transportation and tourism of
"traffic activating tourism scenes and tourism promoting transportation transformation". Finally, the design of
bridge landscape is specially expounded.

Keywords: integration concept of transportation and tourism; Longli River Bridge; scheme design; application

Research on Design of Hogging Moment Area of Steel—concrete Composite Continuous Box Girder Bridge «««+«+----
................................................ MA Guogang, LIU Bin, TONG Jingsheng, PU Beichen, PANG Wei (30 )
Abstract: In order to effectively improve the mechanical behavior of hogging moment area of continuous
steel—concrete composite box girder bridge, taking the interchange project of West Binhe Road, Caihong
Bridge and Landscape Avenue in Linfen City as an engineering case, the design method of hogging moment
area of continuous steel-concrete composite box girder bridge based on jacking technology is proposed. The
jacking design parameters including the construction order of bridge deck, jacking order of middle fulecrum
and storage age of bridge deck are studied in order to make the bridge deck and steel girder reach the good
mechanical behavior. And the whole construction process of structure alignment is monitored. The research
shows that the Pilger process can effectively reduce the tensile stress of bridge deck at the middle fulcrum and
the reducing amplitude is 60%. The order of jacking at the fulcrum will obviously influence the compressive
pre—stress effect of bridge deck. The uniform compressive pre—stress of each fulcrum bridge deck is an
important technical indicator to evaluate the order of jacking. The crack width reduces obviously with the
increase of storage age of bridge deck. The completion of the interchange project of West Binhe Road, Caihong
Bridge and Landscape Avenue in Linfen City is a successful attempt of continuous steel-concrete composite
box girder bridge based on jacking technology in the municipal bridge engineering field. The design ideas and
design parameter values of its hogging moment area will provide the good reference for the large—scale

construction of steel—concrete composite bridges in China.



Keywords: jacking technology; continuous steel-concrete composite box girder; design of hogging moment

area; design parameters of jacking

Past and Present of Characteristic Traffic in Mountain City of Chongqing «««««-ccceeeeeeeeneeeeeeen. YANG Bin (36)

Abstract: By reviewing the development history of characteristic traffic in the mountain city of Chongqing,
the multiple characteristic traffic tools under the special terrain condition of Chongqing are introduced. It is
pointed out that to achieve the goal of "double carbon", it is necessary to build an environment—friendly green
transportation system in order to blend the walking with the traditional transportation. The modern technology
is used for iteration and upgrade to build a dynamic three—dimensional Chongqing.

Keywords: mountain city; characteristic traffic, three—dimensional transportation; stone-ladder footpath;

passenger cable car; passenger ropeway; passenger elevator; rotatory interchange

Waterlogging System Control in Urban Sinking Bridge Area ««++«seseeseeeummmtmiimiimiiiiiiieen

-------------------------- GUO Lei, FAN Kewen, CAO Yuxin, HAN Hongquan, WANG Tong, CHENG Yulin (42)

Abstract: The drainage problem in low-lying areas such as the sinking bridge area will not only interrupt the
traffic of the ring line at its place, but also affect the traffic of surrounding roads and other ring lines, which
will affect the normal life of the people and cause the great losses to the property of the state and the people.
The research object is the sinking bridge area in the city where waterlogging occurs frequently and is widely
concerned. By checking the current drainage capacity of the urban sinking bridge area and diagnosing the
causes of waterlogging in the sinking bridge area in the research process, the reconstruction scheme of
drainage facilities in the sinking bridge area is analyzed, and the prevention suggestions and solutions
targeted for the waterlogging problems in the sinking grade separations.

Keywords: waterlogging; sinking bridge area; drainage system simulation

ROADS & COMMUNICATION

Research on Comprehensive Transportation Planning and Design of Comprehensive Passenger Transport Hub in a

City

....................................................................................... WEN Yongjie, YOU Tingting ( 48 )
Abstract: In February 2021, the CPC Central Committee and the State Council issued the Outline of the
National Comprehensive Three —dimensional Transportation Network Planning, and put forward the
requirements of building a multi-level integrated national comprehensive transportation hub system and
promoting the integrated planning and construction of comprehensive transportation hub. The development
and construction of station—city comprehensive passenger transport hub based on the TOD development
model in China have also ushered a very rare historical opportunity. Taking the comprehensive traffic
planning and design scheme of an new high—speed railway city as an example, the integration of traffic inside
and outside the hub, the layout of traffic facilities, the transfer and connection of various traffic modes, and
the organization of main traffic lines in the station area are mainly studied, and the methods and strategies of
comprehensive traffic planning and design of new high—speed railway city are discussed in order to provide
reference for similar projects.

Keywords: TOD mode; comprehensive passenger transport hub; comprehensive transportation

.............................................................................................................. LIU Huajie (53)

Abstract: Ezhou Huahu Airport is the fourth professional cargo airport in the world and the first one in Asia,
and is the first cargo hub airport approved for construction in China. Taking Ezhou Huahu Airport Project as
an example, through the quantitative analysis, traffic simulation and other digital means, the main
characteristics of passenger and cargo airports, especially cargo hub airports different from the general
passenger airports in terms of traffic travel are studied. The multiple schemes are compared and selected from

multiple dimensions to formulate the scientific and reasonable traffic organization scheme, which ensure the



separation of passenger and cargo, the smooth traffic flow line and high operation efficiency in order to
accumulate the practice experience of Type IV airport.

Keywords: passenger and cargo airport; municipal engineering; traffic organization; traffic simulation

............................................................................................................... WANG Aihua (57)
Abstract: Taking the collecting and distributing system of Suqian High—speed Railway Station as an
example, the traffic volume demand and space-time distance expectation of inbound and outbound traffic of
high—speed railway station are analyzed. Combined with the construction conditions and traffic characteristics
of collecting and distributing system of high—speed railway station, three overall layout schemes of collecting
and distributing system in the hub area are studied and analyzed. By comprehensively comparing the main
indexes of function, landscape and economy of each scheme, the recommended scheme of "short subway +
C—type ramp" is proposed for the collecting and distributing system.

Keywords: high—speed railway station; hub area; collecting and distributing system; space—time distance;
drop—off platform; traffic flow line

Research on Planning Layout of Trunk Road Network in Linyi «ccccceeececeeeeeiieeiiiieiiine.. ZHOU Lichao (62 )
Abstract: Taking Linyi City as a study case, the shortcomings existing in the current road network are sorted
out. According to the relevant planning requirements, the skeleton road network form of "three rings and
eighteen shots" is proposed to plan the formation of efficient and smooth road system with clear levels and
matching forms in order to promote the coordinated development of urban clusters, build an efficient,
convenient, green and safe urban traffic system, and provide a reference scheme for planning and constructing
the similar urban road networks.

Keywords: trunk line network; cross—river channel; layout scheme

Preliminary Study on Key Technologies of Urban Quasi Expressway Planning and Design for Caohu Avenue in

S LTI vt 5 & 45w 5 1605 S A 60 5 4k oS T 5 T3 e XU Naiyun, JIANG Tao (68 )
Abstract: The quasi expressway is between the expressway and the trunk road. The separated interchange is
used at its important intersections of the main line, and the ring—in and right—-out mode is used at its
secondary intersections so as to ensure the basic continuity of the main line and its rapid traffic capacity. The
quasi expressway can fully play the advantages of continuous traffic of expressway, and its cost is lower than
the expressway, which is the main road of traffic enhancement and is also the effective supplement to
expressway. Relying on the design case of the quasi expressway for Caohu Avenue in Xiangcheng District of
Suzhou, the key technologies in the design of quasi expressway are analyzed from the aspects of speed
selection, cross section layout, node traffic organization, pedestrian crossing facilities design, bus platform
design, short and long term combination in order to provide the useful reference for the design of quasi
expressway.

Keywords: quasi expressway; design; cross section; node traffic organization

Design of Overall Scheme for Kunming Urban Section in Fude—Yiliang Expressway ««cccceceeeeee. CAO Yuan (72)
Abstract: Kunming urban section in Fude-Yiliang Expressway is an important fast channel connecting the
main city to two expressways and five trunk roads of Chenggong New District, which is generally
southeastward. Its total length is about 53 km. The laying method of the elevated bridge in the main line plus
the ground side road is mainly used for the urban section of Kunming City. By considering the factors of
urban road network planning, current road conditions, underground pipelines, current expressways, existing
railways, land acquisition and landscape demands along the line, the refined design is carried out for the
roads along the line by sections. The technical standards and the engineering scale are accurately grasped
through the analysis on the traffic flow of the project. Under the premise of meeting the established functional

requirements, the different cross sections of roads are set. The schemes of key nodes crossing South Beltway,



Zijunshan Ecological Park and the existing meter rails are designed.
Keywords: fast channel; elevated bridge; ground side road; existing railway; functional requirements; node

scheme

Design of Intelligent Transportation System Scheme for Jining Expressway Phase 1 Project «ceceeeeeceeeeiiciecane.

.............................................................................. LI Xiaoyi, WANG Jiabin, LIANG Rongxin ( 76 )
Abstract: Relying on the Jining Expressway Phase 1 Project, the current construction of intelligent
transportation system in Jining City is briefly analyzed. The design scheme of the intelligent transportation
system of Jining Expressway Phase 1 Project is put forward from the aspects of design objective, system
architecture, network architecture, connection with urban intelligent transportation project, subsystem design,
etc., which provides a useful reference for the design of the intelligent transportation system of the
expressways in Jining and other regions.

Keywords: expressway; intelligent transportation; scheme design

Study on Crossing Scheme of Urban road and Railway crossing Scheme for Lanzhou City ««ecceeeeereeriiiiinnn..

.......................................................................................... WU P]ng ZHANG Xuemei, LILi ( 80 )
Abstract: As an important part of urban expansion in the extension of urban roads, the crossing scheme of
urban road and railway has become the key and difficult points in the construction of urban roads. The
engineering situation and construction conditions of TO18#+T020# road in Lanzhou City, and the relevant
situation of Lanxin Railway and Lanzhou-Zhongchuan Railway are introduced. Combined with the
characteristics of the project, two schemes of overpass and underpass for the intersected section of road and
railway are proposed. The advantages and disadvantages of the two schemes are analyzed from the aspects of
construction method, influence of construction period on traffic, landscape effect, maintenance workload and
influence on Nanshan Road Interchange at the starting point. Finally, the framing overpass scheme is
recommended. The recommended scheme is being implemented after reviewed by the railway department,
which can provide some references for the design of similar urban road and railway grade separation projects.

Keywords: urban road; railway; grade separation; scheme selection

Comparative Study on Scheme of Feitian Road Crossing Expressway in Jiuquan City «ccccceececeeneees WEI Jie (84)
Abstract: With the development of urban economy and the expansion of space, there are more and more
projects of roads crossing expressways. In order to illustrate the comparison and selection process of crossing
scheme, taking the project of Feitian Road crossing G30 Lianhuo Expressway in Jiuquan City as an example,
the multi—factor comprehensive comparison and selection are carried out according to the influence of
construction method, high—speed traffic supporting measures, regional construction technical strength, social
contradictions in project construction, engineering cost and other factors on the crossing scheme, and
combined with the current site facilities and geological conditions. Finally, a scheme of changing road into
bridge suitable for it is selected. The obtained conclusion can provide the useful reference for similar projects.

Keywords: road; crossing; expressway; scheme study

Research on Design Technology of Urban Trunk Road Crossing High—speed Railway ---«««cc---- PENG Xiang ( 87)
Abstract: With the rapid development of high—speed railway in China, the intersection of municipal roads
and high—speed railway has increased. Restricted by the clear distance of high—speed railway bridge piers
and the wide road width of urban trunk roads, the reasonableness of undercrossing design scheme directly
affects the feasibility of the projects. In order to guide the whole process of the undercrossing engineering in
the design, construction and monitoring stages, the control factors of the undercrossing engineering impact on
the safety of high—speed railway are theoretically analyzed firstly. And then taking an urban trunk road
crossing Shantou—Shanwei High—speed Railway in Shantou City as an example, the design principles of
roads, pile plate structures and pipelines and the design essentials of the schemes are analyzed in detail from

a professional perspective. And the finite element analysis method is used to demonstrate the rationality of the



scheme. Finally, the construction requirements and monitoring level are systematically expounded, which
provide the experience for similar projects.

Keywords: undercrossing engineering; urban trunk road; pile plate structure; high—speed railway

Study on Adaptability of Medium Volume Public Transport System in New Town of Shanghai ««+----- LI Luyu (90)
Abstract: In order to give full play to the functional advantages of different medium volume public transport
systems, the service level and operation efficiency of the public transport system in the new town should be
improved. Combined with the urban development characteristics of new town, the adaptability index system
and the hierarchical analysis adaptability model of the medium volume public transport system for the new
town in Shanghai are built to evaluate the adaptability between the medium volume bus system and the new
city in different systems. According to the comprehensive evaluation value of each transit system, the selection
decision basis of new city is provided to make the medium volume public transport system adapt the urban
characteristics of new town, and to make the public transport system within the new town meet the
development demand of new town.

Keywords: medium volume public transport system; five new towns; analytical hierarchy process; adaptability

analysis

Demand Analysis and Improvement Strategy of Urban Slow Traffic System ««ccceceeeeceerecieieenaa. MALI Jiao (94)
Abstract: The urban slow traffic has the activity characteristics of close contact with the masses,
environment—friendly and low—carbon. In order to further improve and reconstruct the urban slow traffic
system, the demands for the reconstruction of urban slow traffic system are summarized. Based on the current
situation of urban slow traffic system, the corresponding improvement strategies are put forward, which is
intended to open up ideas for the design in the improvement of subsequent urban slow traffic system and
provide the corresponding strategic reference.

Keywords: slow traffic system; act according to circumstances; environmental integration

Research on Micro Renewal Method of Street under Concept of Urban Renewal = +-«-ceeeeeeee.. ZHAO Zhenhua (98 )
Abstract: Street is a social space that people are very familiar with in the daily life. With the further
improvement of urban area construction, the development of urbanization has entered the middle and late
stages. The reconstruction concept of city has changed from the original extensive and wasteful "demolition
and construction" to the economically friendly "micro renewal". For the streets in old urban areas, the
difficulties of "micro renewal" lie in the established current pattern and the difficulty in implementing new
plans, the multiple managements of operators and high difficulty in unified coordination, and the
multi—element integration of user and many differences in opinion. Aiming at these difficulties, the relevant
renewal methods are put forward.

Keywords: street; urban renewal; micro renewal; method

"Scientific Management" to Solve Traffic Problems in Typical Time Interval around School ««eceeeeeeeeeeiieeenee..
................................................................................. LUO Xiaodong, WU Junfeng, SI Jia ( 101 )
Abstract: The traffic issues around the primary and secondary schools are characterized by time interval,
centrality and traffic security. However, due to lacking of forward—looking planning in the early stage, the
schools are often located in urban communities, and the roads around the schools are mainly secondary and
branch roads within 30 m. Due to the limited width of the roadway, the last 300 m of the route for students
becomes extremely difficult because of traffic congestion and disorder. The land in mature community is
strictly controlled for use. It is hard to implement the scheme of widening the red line and setting up the
special passages for school. Taking the road around South Daxue Road Primary School as an example, the
traffic organization for the roads around the school is optimized through the scientific management of refined
management, intelligent management and humanized management. Under the premise of the current limited

road resources, the measures of time interval for one way, clearing right of way, typical time interval for



no—stop management, encouraging walking and the others are taken to alleviate the traffic contradictions of
the roads around school in typical time intervals and ensure the traffic safety of the roads around the school,
which provides the useful references for the traffic optimization management of roads around schools in
mature communities.

Keywords: urban renewal; mature communities; traffic problems around school; traffic optimization

management

Discussion on Comprehensive Reconstruction and Upgrading Method of Urban Road ««+-eeeeeeeeemceeeincincnnn..

Design

.......................................................................... LIU Kun, ZHOU Yutian, YIN Haijun ( 104)
Abstract: The reconstruction of traditional urban road is mostly "repair—type" reconstruction. The focus is on
the measures mainly for the repair functions of widening and channelizing the intersection, perfecting the
sidewalks and non-motorized lanes, and upgrading the landscape. The implementation process is
independent of each other, the lack of overall consideration, and the normal construction of road has a great
impact. In order to reduce the incomplete impact of phased road reconstruction, improve the travel experience
of residents and save the resources, the existing problems in the process of road reconstruction are analyzed,
and the difficulties are found out. Combined with the road functional orientation and roadside construction
conditions, starting from the street design concept, using the refined design methods, taking the "green,
efficient, wisdom, quality and dynamic" travel as the objective, the technical essentials and technical
measures of comprehensive reconstruction and upgrading of urban roads are put forward in order to provide
the technical reference for the similar projects.

Keywords: road reconstruction; green traffic; wisdom traffic; landscape improvement; quality facilities;

refined design

..................................................................................................... WU Huanqing ( 109 )
Abstract: With the deeply refined management of urban construction, the collaborative requirements of
urban road and periphery land are increasingly higher. Based on the construction practice of a road project in
Tianxin District of Changsha City, the mode of comprehensive development and construction of urban road
and both—side land is explored to organically combine the road sidewalk greening with the front area of
buildings. The surrounding land resources are integrated to play a synergistic role. The red line limit of
conventional road design land is broken through. The construction conditions of road are optimized. The
improvement of traffic capacity and service level of urban road is realized. According to the land grant
situation, the relevant suggestions for collaborative construction of urban road and both-side land are
proposed, which provides the beneficial reference for the construction and management of urban roads.

Keywords: urban road; road design; comprehensive development; both—side land

and Research on Ecological Thin—layer Interlayer Bonding of Urban Road ««+«cceeeeee PENG Bin (112)
Abstract: With the development of urban traffic road, the preventive maintenance has received the great
attention, in which the thin layer is an efficient and cost—effective way. In view of the serious pollution and
poor construction performance of the current hot mixed thin layer, the ecological thin layer based on the cold
mixed and cold paved technology has begun to enter the vision of researchers. Since the asphalt has not been
subjected to high temperature, the bonding performance of the ecological thin layer is the key point. In order
to improve the bonding performance between the layers of the ecological thin layer overlay and further
improve the maintenance life of the thin layer overlay, three different interlayer bonding materials are studied
and tested, mainly including 70# matrix asphalt, SBS modified asphalt and water—based epoxy emulsified
asphalt. The MTS pull-out test is used to evaluate the bonding performance of three different bonding
materials as interlayer materials through the pull-out force and bonding strength under different spraying
amount. The test results show that except for the base asphalt with the spraying amount of 0.6 kg/m* or less,

the other schemes can meet the more stringent requirements of the bonding strength not less than 1 MPa. The



material with good overall bonding performance is water—based epoxy emulsified asphalt. When the spraying
amount is 0.6 kg/m* and 0.8 kg/m? the interlayer pull-out strength of water—based epoxy emulsified asphalt
tack coat material and SBS modified asphalt tack coat material can reach the best and ensure the excellent
cost performance.

Keywords: thin overlay; interlayer bonding; asphalt material; pull-out strength

............................................................................................................... LI Yangyang (115)
Abstract: Thermophysical properties of porous cement concrete is different from that of Portland cement
concrete significantly because of its rough surface and connected pores. In order to grasp the effect law of
thermophysical properties on temperature variation of porous cement concrete, its temperature monitoring test
is carried out and the dimensionless calculation and analysis are carried out according to the test results. The
analysis shows that albedo has the greatest positive effect on the reduction of the maximum temperature of the
porous cement concrete pavement surface. The emissivity has the greatest positive effect on the reduction of
the minimum temperature of porous cement concrete pavement surface. The emissivity has the greatest effect
on the decrease of the maximum and minimum temperatures inside the porous cement concrete pavement.
Under the same conditions, increasing the albedo and emissivity of porous cement concrete pavement can
reduce its surface and internal temperatures.

Keywords: porous cement concrete; thermophysical properties; temperature variation; albedo, emissivity

Analysis on Design Essentials of Cement to Asphalt for Urban Cement Concrete Pavement +««cceeeeereeenceieccneeens

..................................................................... TIAN Wanglong, LI Li, WEI Jin, GUO Xiaowen ( 118 )
Abstract: In recent years, the asphalt surface layer is paved on the cement concrete pavement of old urban
areas in many cities, which can reconstruct it into the asphalt concrete pavement with the more excellent
usability of low noise, smoothness and comfort, commonly known as "white to black". The reflective cracks
often appear in the "white to black" pavement during use. So far, the international problem of reflection crack
has not been really solved. Therefore, how to effectively inhibit and delay the reflection crack is of great
significance in the design of "white to black". The types, formation mechanism and treatment measures of
reflective cracks after the white to black" of cement concrete pavement are analyzed. Taking an urban road
"white to black" project in Xian as an example, the practice test is carried out to achieve the good results,
which can provide reference for similar projects in the future.

Keywords: cement concrete pavement; white to black; disease; comfort; reflection crack

Safety Evaluation of Non—motor Vehicle Lanes Based on Analytic Hierarchy Process ««eeeeeeeecennecciiiiiiiiiinnns

ettt sttt e esbeeesaneeesseeessseeesseeessneee XIE Mingyi, LING Hongwei (122 )
Abstract: In the early scheme research of road engineering planning and design, the analytic hierarchy
process (AHP) is used as the decision analysis method to establish a three—layer structure model consisting of
the non—motor vehicle lane safety target layer, safety evaluation factor layer and safety evaluation factor layer.
On this account, the comparative discriminant matrix is constructed to analyze and propose the weight and
importance ranking of each evaluation factor. The safety evaluation of the non—motor vehicle lanes is studied.
Combined with the practical engineering cases, the AHP is used to compare and select the overall scheme of
the non—motor vehicle lanes through weighted calculations.

Keywords: non—motor vehicle lane; analytic hierarchy process; evaluation factors; safety evaluation

Construction Status and Application of Shanghai Traffic Operation Evaluation Index System «-+------ TAO Sha (126)
Abstract: At present, it is urgently to establish a new way of traffic management conforming the
characteristics and laws of megacities in Shanghai so as to further enhance the radiation capacity of traffic.
Relying on the urban functional orientation of Shanghai, starting from the promotion of the traffic facility

efficiency and the improvement of the traffic service quality, the necessity of constructing a traffic operation



evaluation index system for Shanghai is analyzed. From the multiple dimensions of serving Shanghai, serving
the citizens and improving the wisdom management, the multi-level displayable, traceable and analyzable
comprehensive indicator system and application scenarios are introduced. The establishment and application
of the evaluation index system has played an important role in assisting the planning decisions of traffic
infrastructure and improving the urban transportation management level in Shanghai, which has the reference
value for improving the traffic qualities of urban traffic planning, traffic management, traffic governance and
other aspects.

Keywords: traffic operation; evaluation index system; urban functional orientation; resilient traffic

BRIDGES & STRUCTURES

Analysis on Failure Forms of Bridges under Flood Condition «-«+eeeeeeeeeeeee. HE Mingxing, YUAN Xiaofeng ( 130 )

Abstract: For the cross—river bridges, in addition to the overloading, the excessive flood is another major risk
factor for bridge safety. A large number of examples of bridge water damage data show that the failure forms
of crossing river bridges are prone to occur under the operation of exceeding the standard flood, such as
foundation erosion and hollowing leading to insufficient bearing capacity of pile foundation, bridge dislocation
caused by sliding of plate rubber bearing, direct floating sliding of superstructure, and direct transverse
overturn the superstructure. Therefore, taking four important cross—river bridges on Nanfei River in Hefei
City as an example, the failure forms of bridge under the exceeding flood are analyzed in order to provide the
reference for the analysis on the failure forms of the similar bridge under the flood condition.

Keywords: bridge; flood condition; failure form; floating instability, transverse overturning

Overall Scheme Design of Liangjiang Bridge in Chishui City «cceeceeeereeesciieeiiiiiiiiiiiiie.. DU Wei (133)

Design

Abstract: Liangjiang Bridge in Chishui City is an asymmetric cable-stayed arch composite bridge with a
main span of 200 m to cross Chishui River. The bridge pylon without back cable is composed of concrete
straight pylon and steel tube curved pylon. 9 stayed cables are anchored to the steel tube curved pylon. The
arch rib is a half-through polynomial catenary hingeless cabas—type steel box arch. The section of the arch
rib is 2 m wide and 3 m high. There are 22 pairs of booms. The vertical and horizontal beam system is
adopted for the main girder. Its overall width is 26.6 m. The beam and the boom are arranged every 8 m at the
same spacing. The results of spatial finite element calculation comprehensively reflect the stress
characteristics and stress distributions of cable pylon, arch rib and main girder members.

Keywords: asymmetric; cable stayed arch composite bridge; cable pylon; arch rib; bridge landscape

and Innovation of Composite Girder Cable—stayed Bridge for Danhe Bridge «--c:--:--- ZHI Yanwu ( 138 )
Abstract: Danhe Bidge is a super large bridge crossing Danhe River of a first-class highway project in
China. Its road grade is the first—class highway. Its total length is 1 738 m, in which the structural form of the
main bridge is the (130+130)-m single—pylon composite girder cable—stayed bridge. Its structural system is a
semi—floating system, which is constructed by the bracket assembly. The structural design, technical
difficulties and innovation points of this bridge are expounded, which provide the suggestions for the other
bridge designers in the design of similar bridges.

Keywords: cable—stayed bridge; water—drop shaped pylon; composite girder; structural design

Research on Force Influence Mechanism and Control Strategy of Long—span Continuous Rigid Frame Bridge ------

........................................................................ NING Jiawei, LI Shuding, SHI Xinhu ( 141 )
Abstract: In order to explore the influence mechanism and control strategy of deflection and internal force of
long—span continuous rigid—frame bridge, the causes of main beam deflection are briefly analyzed at first, and
combined with the analysis results, the calculation conditions and the finite element model for the subsequent
calculation and analysis are given. Secondly, the influence mechanism of main influencing factors on the

deflection and internal force of continuous rigid frame bridge is explored. Finally, based on the analysis



results of the influence mechanism, the control strategy to reduce the deflection and internal force of the main
beam is proposed. The research shows that the main factors affecting the vertical deflection of the main beam
and the structural force of the long—span prestressed concrete continuous rigid—frame bridge are the relative
humidity, loading age and prestressing loss, in which the order of the degree of influence from large to small
is the prestressing loss, relative humidity and loading age. When the prestressing loss changes from 5% to
25%, the vertical deflection of the main beam increases by 18.86% in maximum, and the bending moment of
the main beam is about 2 times of the original, which can be seen that the prestressing loss will significantly
increase the bending moment and vertical deflection of the main beam. In order to prevent the large—span
prestressed continuous rigid—frame bridge from the lower deflection and internal force problems during the
operation, it is necessary to control the prestressing loss in the design stage, construction stage and operation
stage.

Keywords: BIM technology; inclined photogrammetry; 3D reality model; forward design; highway bridge

Analysis on Eccentric Load Effect of Small Radius Curved "Double Narrow Box" Steel-Concrete Composite

Continuous Girder «eeeceeeeeeeiiiiiiiiiiiiiii.. YANG Yang, SHI Fangming, SHI Guoqing, YU Zhenhua ( 145)
Abstract: In order to study the eccentric load effect of lane load on the small radius curved double narrow box
steel—concrete composite continuous girder bridge, the bending, torsion and distortion effects of the structure
are analyzed theoretically based on the actual project. Three load cases of eccentric live load on the outer
side, eccentric live load on the inner side and symmetrical live load of the curve radius are established. A
three—dimensional finite element solid model is established with ANSYS software for analysis. The concept
of stress amplification factor is introduced to study the law of the eccentric load coefficient of the structure.
The results show that the warping normal stress and shear stress on the outer side of the curve radius of the
composite girder are larger than those on the inner side of the composite girder. The amplification factor of the
normal stress of the composite girder is approximately between 1.3 and 14, and the eccentric load effect of the
normal stress is most obvious at the middle fulcrum. The amplification factor of shear stress is approximately
between 1.5 and 1.6, and the eccentric load effect of shear stress is most obvious at the quarter of the midspan.
Compared with the straight girder bridge, the stress amplification factor of the small radius curved double
narrow box steel—concrete composite continuous girder bridge under eccentric lane load is larger. For this
kind of structure, the eccentric load effect caused by live load cannot be ignored.
Keywords: small radius curve; double narrow box; steel-concrete composite continuous girder; stress

amplification factor; finite element

Contrastive Analysis on Closed Section and Open Section of Small-span and Medium-span Steel Box—con-

crete Composite Beams cecceecccccetciittiiitttiietccittcicttttcctstcecsctenscns 7ZHANG Yajie’ WANG Weian ( 149 )
Abstract: The stress process of a steel box—concrete composite beam is theoretically analyzed and stud—
ied, which provides a reference for the design and application of small-span and medium-span steel
box—concrete composite beams in China. By contrastive analysis on the closed section and open section of
steel boxes, it is found that the closed section increases a little steel amount compared with the open sec—
tion, but the stress level of the steel beam is reduced and the number of welds is reduced so as to decrease
the welding problems, which is suitable for the construction of small-span and medium-span steel
box—concrete composite beam bridges.
Keywords: sieel box—concrete composite beam; closed section; open section; local stability; effective

width; stress; weld

Analysis on Seismic Isolation Design of Bridges in High Intensity Earthquake Area ««--eceeeceeeeceeeee.
............................................................................................................ HUANG Hua (153)
Abstract: In the seismic design of bridges in high intensity earthquake area, compared with the ductile
seismic design, by extending the natural vibration period of the structure and increasing the damping of the

structure, the seismic isolation deices are used to reach the goal of depleting the earthquake capacity and



reducing the seismic response of structure so as to greatly improve the seismic performance of the bridge,
which has the obvious advantages of economy and easy repair after earthquake. Taking a continuous beam
bridge in 8—degree earthquake zone as the engineering background, a three—dimensional spatial finite
element model of the whole bridge is established. The seismic isolation performance of bridge is studied by
the nonlinear time-history dynamic analysis, and compared with the corresponding non—seismic isolation
bridges, the seismic isolation effect is tested. At the same time, combined with the conclusion of dynamic
analysis, the refined design is carried out for the seismic structural measures of bridge. The reasonable
structure design can ensure the full play of the seismic isolation device function and ensure the bridge to
achieve the expected seismic performance goal.

Keywords: bridge structure; seismic isolation design; friction pendulum bearing; nonlinear time history

analysis

Analysis on Seismic Performance of Prefabricated Bridge Piers ««eeceeessseeeemmmminiiiinii,

............................................................ FAN Ze, QI Shengqiang, FENG Wei, LIU Yaorong ( 158 )
Abstract: Based on the seismic performance and construction requirements, a new type of prefabricated
bridge connection method is proposed. The round steel is embedded in the connecting end and connected by
welding. Through the comparison with the other structures of grouting sleeves and metal bellows, it is found
that this connection method is convenient in construction, easy to operate and faster in construction. Through
the experimental study on the connection mode of section steel, the following conclusions are mainly given
that (1) The failure of prefabricated piers connected with cast—in—situ piers by section steel is the bending
failure. The damage degree at the root of the prefabricated pier column connected by section steel is relatively
light, and the concrete damage is mainly concentrated above the top of the embedded steel pipe. (2) The
bearing capacity of prefabricated piers connected by section steel is higher than that of cast—in—place piers.
(3) The residual displacement of prefabricated pier connected with section steel is equivalent to that of
cast—in—place pier, but the former is better in terms of energy dissipation capacity and ductility. (4) The
prefabricated pier connected by section steel has the superior seismic performance, which provides a method
for the use of prefabricated pier in high seismic intensity areas.

Keywords: pier; prefabricated; hysteresis curve; test

Analysis and Research on Design Parameters of Hyperboloid Spherical Seismic Isolation Bearing «-«+eeev----

...................................................................................................... WANG Zhennan ( 162 )
Abstract: The hyperboloid spherical seismic isolation bearing is a new type of seismic isolation bearing
developed in China, and now is widely used in the seismic design of long—span continuous girder bridge in
high intensity areas. The friction coefficient w of the sliding sphere of this bearing, the distance H between
the center of the sphere and the horizontal ultimate bearing capacity Fu of fixed bearing are three important
parameters influencing the seismic performance. The above three bearing parameters are studied deeply to
obtain the variation rules of seismic performance and three design parameters of the bridge, which provides
the guidance for the seismic design of bridges with the hyperboloid spherical seismic isolation bearings.
Keywords: long—span continuous girder bridge; hyperboloid spherical seismic isolation bearing; friction

coefficient of sliding sphere; distance between center of sphere; horizontal ultimate bearing capacity

Structural Design and Analysis of Multi-span Continuous Butterfly Arch Beam Composite Bridge «««:--:--
......................................................................................................... WANG Shuai ( 166 )
Abstract: Taigu Wei River Bridge is located at Daima group in Baoji, and is an important channel
connecting the north and south sides of Wei River. The main bridge is a through continuous butterfly arch
beam composite structure. The arch ring is a composite butterfly arch ring with the unique shape and complex
force. The design thought and force characteristics of the bridge are mainly introduced, and the modeling
analysis and calculation are carried out for the overall and local structures.

Keywords: butterfly arch; multi-span continuous beam; arch beam composite system



Research on Optimization Design of Prefabricated Bridge Piers in Hetian—Ruoqiang Railway «ccecceceeceeceess

Design

Design

.................................................................... ZHANG Jun, XU Lei, LI Yimin, YU Bo ( 171 )

Abstract: Taking the prefabricated pier of newly built Hetian—Ruoqiang Railway as the research object, the
influence of the structural design of railway prefabricated pier on its structural rationality, safety and economy
under the load is studied. The current national railway bridge and culvert design codes are adopted to carry
out the combined loading of superstructure dead weight, second stage and train braking force for the
prefabricated hollow piers. According to the factors controlling the different wall thickness of hollow pier, the
different prestressed beam number and the different pier post—pouring section height, and based on MIDAS
CIVIL software, the loading model of pier is established to obtain the displacement and bending moment
changes of three different control factors at the key points of pier top, pier bottom and pier body. The research
shows that the pier wall thickness if designed on 45 cm can satisfy the design requirements of practice
engineering of Hetian—Ruoqiang Railway. At the same time, the greater safety and stability are can also be
achieved. Compared with the wall thickness of 40 em, the displacement can be decreased by 17.61%, the
bending moment changed little and the overall structure is more economical and reasonable, which can
ensure traffic safety. The prestressed beam number if designed on 12 can be enough to meet the mechanical
properties of bridge piers. The structure is more economical and reasonable. The pier post—pouring section
designed according to 4 m can better meet the practical engineering needs of Hetian—Ruoqiang Railway. At
the same time, the security and stability of the structure are improved. The horizontal displacement of pier top
is reduced by 1.61% compared with 3.2 m, which has little effect on bending moment. The theoretical
guidance and reference significance are provided for the design of prefabricated pier the future through
optimization.

Keywords: railway bridge; prefabricated pier column; safety; post—pouring section; optimization design

of Special-shaped Pier in Elevated Section of Metro ««eccccceeeeess YANG Lin, RAO Haomiao ( 176 )
Abstract: The common special-shaped pier forms are introduced. The structural reconstruction and the
slingshot pier with the more complex force are selected to carry out the design. The design method and
matters needing attention for this kind of pier are put forward. Taking the special-shaped piers in Shenzhen
Metro Line 6 as the study background, the beam element and solid element are analyzed with Midas CIVIL
and FEA. The reference scheme of common reinforcement arrangement is proposed. The special attention is
paid to the linkage displacement of the upper bridge and the stress concentration at each joint, which has the
guiding significance for similar projects.

Keywords: special-shaped pier; linkage displacement; solid analysis

.................................................................................................. LENG Jinrong ( 180)
Abstract: The single-column vase pier is a structure with a beautiful shape and reasonable force, and has
been widely used in urban bridge construction. Combined with an urban elevated bridge project, the
calculation method provided from the design specification used for the involved single—column vase pier is
simplified and calculated. And the nonlinear finite element model is also established to carry out the refined
analysis. The two calculation results are compared, and some conclusions and suggestions are obtained, which
can provide a useful reference for similar projects.

Keywords: single—column vase pier; simplified calculations; nonlinear; refined analysis

of Anti—overturning Reinforcement of Single—pillar Pier Box Girder Bridge ««--cceeeeeeeecreciieennan.

.................................................................... GU Youping, LIU Wei, SONG Songke ( 183 )
Abstract: The problem of overturning may occur when the substructure of continuous box girder bridge
is the continuous single pillar pier. It is worth to study the anti—overturning reinforcement design of this

structure. Combined with an anti-overturning reinforcement case of ramp bridge, a reinforcement scheme



of adding the steel bent cap with the multiple supports instead of single support at the single—pillar pier
is introduced. The calculations show that adding supports can effectively improve the anti-overturning
stability coefficient. Finally, the bridge piers and steel bent cap are checked to prove that this kind of
reinforcement mode is safe and reliable, which can provide the reference for the similar reinforcement
projects.

Keywords: single—pillar pier; eccentric load; bridge overturning; steel bent cap; reinforcement

Test and Research on In—service Performance of Bridge Viscous Damper «coeceeeeeeeeeiieiiiiiiiiiine...
....................................................................................... XU Xiaochun, ZHU Weifeng ( 186 )
Abstract: The importance of the viscous damper and the necessity of its in—service performance testing
of bridge are discussed. Taking the in—service performance testing of the viscous damper of Maanshan
Changjiang River Highway Bridge as an example, the whole field test method and process of bridge
damper are introduced in detail, and the test results are analyzed and summarized.

Keywords: bridge; in service; viscous damper; performance test; Maanshan Changjiang River Highway

Bridge

FLOOD CONTROL & DRAINAGE

Design Countermeasures of Drainage System in Shanghai Central Urban Area under Confined Space ---------

....................................... ZHOU Jijun, SHAO Qin, ZHA Wengui, XU Wenzheng, ZHU Jiaqi ( 190 )
Abstract: The co—construction scheme of pumping station and storage tank and the construction scheme of
pipe network under the confined space are systematically discussed by taking the drainage system of
Shanghai CBD as an example. Through the rational layout and optimization of the construction space, the
layout of the rainwater and sewage pumping station is completed when the land area of the pumping station is
only about 60% of the recommended value in Technical Guidelines of Shanghai Municipal Control Detailed
Planning. And through the use of longitudinal space, the co—construction of pumping station and storage tank
is further realized. By comparing and analyzing, the shield method is used as the construction technology of
the combined sewage trunk pipe, which can reduce the number of construction wells on the main road by
50% compared with the traditional jacking method, and relieve the impact on the current traffic.

Keywords: drainage system; confined space; central urban area; co—construction of pumping station

Comparison and Design Case of Influent Pattern of Initial Rainwater Storage Tank --------- YE Ning ( 193 )
Abstract: In order to further deal with the problem of surface water non—point source pollution caused by
initial rainwater, it must be to use the scientific measures to control the initial rainwater. The
construction mode of combining the rainwater pumping station and the initial rainwater storage tank can
effectively reduce the impact of initial rainwater pollution and improve the quality of water environment.
At present, the form of gravity influent is generally used for the influent of the storage tank. According to
the survey results, the storage tank with gravity influent has some problems of high civil construction cost
and large height difference during influent, which lead to the high pressure of the tanks and easy to
overflow odor. The form of using the gravity and pump lifting for the cooperative influent can
significantly save the investment and does not reduce the flood control capacity of the original pumping
station. According to the 10 000 m*-scale measurement, the combined influent of storage tank gravity
and pump lifting can save about 25 million yuan of construction investment compared with the full
gravity influent. In the meantime, in order to practice "dual—carbon strategy", the photovoltaic system is
placed on the top of storage tank, which can be used as the power supply for emptying pump and lighting
in order to achieve the goal of saving the energy conservation and reducing the operation cost. The
economic benefit is good.

Keywords: initial rainwater; storage tank; influent pattern; design case

Analysis on Reconstruction of Waterlogged Road under Influence of Multiple Factors «««cceeeeeeeeeeeeieiiieeenn.



............................................................... ZHANG Yanguang, SUN Yafei, LI Shuai, LIU Xiaolu ( 198)
Abstract: With the frequent occurrence of short—term heavy rainfall and the continuous pursuit of a better
living environment of the people, the phenomenon of "city view of the sea" has attracted the media
attention. The goal of eliminating the waterlogging of road section and improving the regional drainage and
waterlogging stands is achieved for the reconstruction project of Liuquan Road through four measures of
regulating the rivers, improving the pipe network, reconstructing the community and promoting the
concept of sponge city in order to provide reference for similar projects.

Keywords: Liuquan Road; waterlogging; rivers; drainage pipe network; sponge city

Discussion on Practice of Township Rain and Sewage Separation Project ««ceeceeeeeeeiieiiiiiiiiiiiii..

.............................................................................. TANG Hui’ WANG Ll, ZHOU Peng ( 203 )
Abstract: In the context of the rural revitalization strategy, combined with the practical experience of a rural
rain and sewage separation project in Sichuan, the feasible design ideas and implementation essentials of
rural sewage treatment and township infrastructure construction are discussed. In general, it is
recommended that on the basis of building the main drainage pipeline network, the focus is placed on the
reconstruction of road side ditches and household connection wells supplemented by the effective separation
wells and sewage interception trunk pipes in order to gradually promote the reconstruction of household
drainage pipes. Finally, the effective treatment of rural sewage is realized. Due to the problems of no
planning red line, undefined land boundaries, narrow roads, unconnected traffic and uncontrollable public
opinion, the reconstruction scheme should be deeply combined with the factors of transportation organization
mode, construction mode and construction period. The completed projects are discussed and summarized in
order to provide the experience and reference for the similar projects

Keywords: rural revitalization; rain and sewage separation; infrastructure

Study on Flood Control Planning of Northern Coastal Hilly City for Rizhao City ««-+cevcveet LI Peng ( 207 )
Abstract: Rizhao City is near the mountains and the sea. Its terrain is high in the northwest and low in the
southeast, which belongs to the hilly region of the eastern Shangdong. And the rivers crisscross the territory
and landforms are varied. In recent years, the economic and social development and urban construction of
Rizhao City have been changing with each passing day, and the external environment of the city and the
conditions of the underlying surface have undergone major changes, which has put forward new
requirements for flood control safety. Guided by the new round of urban master planning, the relevant
contents of the master planning are implemented to adapt the urban population and development scale. The
flood control system in the main urban area is further perfected, and the flood control security capacity of
key areas is consolidated and enhanced. It is to clarify the goals and key tasks of urban flood control
construction, and the flood control construction projects. It is to do a good job in promoting the top—level
design of high—quality water conservancy development in the new stage, and improve the safety and security
capabilities of flood control, which can provide the reference for the relevant planning of the northern
coastal hilly cities.

Keywords: main urban area; flood control planning; coastal hilly area; Guhe River Basin

Exploration on Implementation of Sponge City in Large-sized Wastewater Treatment Plant Reconstruction
Ry e LYU Min ( 212)
Abstract: With the implementation of the concept of sponge city construction, Shanghai Water
Administration has issued the Technical Guidelines for Sponge City Construction of Shanghai Water
Facilities (Plant / Station) in order to promote the sponge construction of water facilities. Combined with the
reconstruction project of a large—sized wastewater treatment plant (WWTP), a construction scheme of
sponge city facilities is proposed. By utilizing the facilities such as rainwater buffer pools, grass planting
ditches and permeable paving, the control of runoff volume in the newly added construction area is realized.

By utilizing the rainwater buffer pool, the rainwater order ability of the service plot is improved. And the



rainwater is discharged into the built rainwater system of WWTP in the staggering peak, which can avoid
the large—scale renovation of the built rainwater pipelines and synchronously improve the landscape effect
of the WWTP area. Through the construction of sponge city facilities, the newly added areas of the project
can achieve the control rate of annual runoff volume by 75%, and the return period of the rainwater system
can reach the standard of once in three years.

Keywords: sponge city facilities; reconstruction project of WWTP; control rate of annual runoff

volume; rainwater system up to standard

Summary of Process Design for Upgrading and Expanding a Township Wastewater Treatment Plant in Jiangsu
..................................................................... WANG Rui, ZHANG Yunxia, LAI Cansen ( 216 )
Abstract: The treatment scale of a township wastewater treatment plant (WWTP) in Jiangsu is improved
from 5 000 m¥d to 20 000 m¥d, and the effluent quality is improved from the first level A standard of
Discharge Standard of Pollutants for Municipal Wastewater Treatment Plants (GB 18918—2002) to
Discharge Limits for Main Water Pollutants from Municipal Wastewater Treatment Plant and Key
Industries in Tathu Area (DB 32/1072—2018) and other areas of Taihu area mainly for TN and NH;-N.
Due to the land restriction, improvement of nitrogen removal standards, and scale expansion, the
multimode AAO process is adopted for the new construction and reconstruction of the biochemical
section, and the current three —ditch oxidation ditch is reconstructed to AAO so as to achieve the
expansion target. In the advanced treatment section, the mixing, corrugated plate flocculation, lateral
flow inclined—plate sedimentation tank and fiber turntable filter are adopted to achieve TP and SS up to
standards. This process has the advantages of high land utilization, stable operation, low treatment cost
and simple operation management, and is suitable for township WWTPs.
Keywords: upgrading and extension; multimode AAQ; corrugated plate flocculation; lateral flow

inclined—plate sedimentation; fiber turntable filter

Process Design of Sludge Anaerobic Digester for Foreign WWTP --------. HONG Siping, SU Qingyu ( 220 )
Abstract: A south Asian inland country along the "Belt and Road Initiative" has the poor drainage
infrastructure, which is basically at a standstill. With the development of cities and the continuous growth
of population, the problem of urban water pollution becomes increasingly prominent. To alleviate the
increasingly serious water pollution status, the ADB assists the construction of three WWTPs in
Kathmandu valley. The treated water is discharged into the local rivers. In order to reduce the secondary
pollution, the sludge digestion is used in the design to produce the marsh gas, and the marsh gas is used
for the boiler heating and power generation, which achieves the reduction and recycling use of sludge. The
process design of digestion period is the key of sludge recycle. Taking D WWTP as an example, the
process design of digester is discussed.

Keywords: Katmandu valley; process design of digester; tank structure; three—dimensional mixing

Selection and Application of Pipeline Repair Technology ««++-+++essseeessrsessereessisransrsresseesseresssneennns
-------------------------- ZHANG Xuehui, SONG Guoyong, LIU Cunhui, ZHU Songling, QIN Yanjun ( 225 )
Abstract: JDrainage pipe network is an important urban infrastructure. With the extension of service
time, some pipe networks begin to have some different problems and need to be repaired urgently. The
repair of old pipe network is an important part of sewage quality and efficiency improvement, and
black and odorous water treatment. The selection of repair process of defective pipe network is very
important. Combined with the investigation results of the 202.22 km present drainage pipeline in a
district in Shenzhen, two repair methods of excavation and pipe replacement, and trenchless repair of
structural defective pipe network are compared. The applicable conditions, advantages and
disadvantages of each repair technology are analyzed. The factors that should be considered in the
selection of repair process are introduced in detail. The application of trenchless repair is discussed.

Keywords: old pipe network;trenchless repair; excavation and pipe replacement; influencing factor



Exploration on High—quality Development Ideas of Water Affairs for "14th Five—Year Plan" in Nansha of

GUANEZNOM #+ iseras s sviinsin smons sofensvs scnistes s i 4,2 sses’s ko ah Aspiel s CHEN Guangcheng ( 230 )
Abstract: The "14th Five—Year Plan" period is a key period for China to transform the development model,
optimize the economic structure and change the driving force. With the fundamental purpose of meeting the
people's ever—growing needs for a better life, it is of great practical significance to deeply analyze the
development needs of water affairs in the new era, coordinate the urban development with the planning and
construction of water affairs, and explore the new ideas of high—quality development of water affairs with a
problem—oriented approach. As a demonstration area of comprehensive cooperation among Guangdong,
Hong Kong and Macao, Nansha District of Guangzhou undertakes an important development mission and
faces a major historical opportunity of "dual-district" construction and "dual—city" linkage. Taking the
"14th Five—Year Plan" of Water development of Nansha District as an example, the high—quality
development ideas of water affairs in the new era are explored in order to provide the reference for the water
development planning of Guangzhou and other regions of the country.

Keywords: water affairs; high—quality development; Nansha District; the 14th Five—Year Plan

MANAGEMENT & CONSTRUCITON

Analysis on Stability of Steel Beam Construction of 60—m Steel Plate Composite Girder Bridge ««--------

................................................ YANG Zhimin, JING Weiwei, YAN Shuilong, LIU Xuzheng ( 234 )
Abstract: Because of its light weight and thin section, the steel plate composite continuous bheam
bridge has the risk of overall instability and local buckling influenced by the external loads during
construction, which affects the safety of bridge construction. Based on the 60 m span of the steel plate
composite girder bridge for the parametric analysis in the Minisiry of Communications, the overall
stability and local stability in its construction stage are studied. The stability variation laws under the
different spans, height span ratios and beam spacing are compared and analyzed. The results show that
with the increase of the segment span, the stability coefficient of the steel beam decreases. The
stability decreases by about 40% for every 5 m of the increase of the span, and it is in the critical
state of the specification limit value when the span is 40 m. Under the same span, the stability of the
steel beam decreases with the increase of the beam height. When the beam height exceeds 3.5 m, the
stability coefficient of the 40 m—span single beam is lower than the critical limit of the specification,
and the structural stability is poor. When the beam spacing is more than 10 m, shortening the beam
spacing can improve the structural stability, while changing the beam spacing when the spacing is less
than 10 m has little effect on the structural stability.

Keywords: steel plate composite girder bridge; hoisting construction; construction safety; stability

Application of Various Jacking Processes in Expressway Reconstruction and Extension Project «ccceeeeeeeeee.

......................................................... ZHANG Chong, LI Junhua, LIU Guoxiao, SUN Liangbo ( 238 )
Abstract: Taking the slope adjustment and jacking project of four bridges in Section 1 of the
Beijing-Taipei Expressway Jinan—Taian Section Reconstruction and Expansion Project as an example,
according to the different constructions of each bridge, the different bridge jacking construction
schemes are formulated respectively. The application of various bridge jacking processes in the overall
slope adjustment project of the bridge in the reconstruction and expansion project of the expressway is
introduced for the reference of relevant professionals.
Keywords: various jacking processes; bridge slope adjusting and jacking; expressway; reconstruction and

expansionengineering



Abstract: The construction of underground diaphragm wall is mainly based on large equipment and
supplemented by manual labor. The construction process and procedures of underground diaphragm wall
are relatively complex, involving many types and large sizes of equipment. Therefore, the construction
safety risks are inevitable during the construction process, especially in the hoisting process of
underground diaphragm wall reinforcement cage with the high safety risks. The safety hazards in
construction are classified from the perspective of equipment, and the causes of safety accidents are
analyzed. And the corresponding solutions are given in a targeted manner, which provides the suggestions
for the safety management in the construction of underground diaphragm wall.

Keywords: hoisting equipment; underground diaphragm wall; piling machinery; safety management

STUDY ON SCIENCE & TECHNOLOGY

Effects of High Viscosity Additives on Macroscopic Properties and Microstructure of High Viscoelastic Modified

Asphalt eeeeeeeeiiiiiiiin Z0U Wukun, ZHAO Mengzhen, DING Xuan, ZHOU Qiwei, SONG Xinghua ( 246 )
Abstract: The effects of the type and dosage of high viscosity additives on the macroscopic properties of
high viscoelastic modified asphalt are studied through the conventional property tests, dynamic viscosity
test, elastic recovery test and Brookfield viscosity test. The microstructure of modified asphalt is explored
by fluorescence microscope. The pavement performance of STC-10 high viscoelastic asphalt mixture
prepared with the self—developed high viscosity additive is evaluated. The results show that the different
types of high viscosity additives can significantly reduce the penetration of modified asphalt, and increase
the softening point and ductility, but have the different effects on the dynamic viscosity at 60°C. and the
viscosity at 135°C. The increase of the high viscosity additive dosage leads to the transformation of the
scattered polymer particles in the modified asphalt to the network structure, and an obvious transition
zone appears between the network structures, which plays an important role in the enhancement of the
high—temperature and low—temperature performances of the modified asphalt. All performance indexes of
STC—-10 asphalt mixture meet the relevant technical requirements, which prove that the application of
high viscoelastic modified asphalt and STC-10 grading in ultra—thin overlay is feasible. The research
results provide a scientific basis for the application of a new type of high viscoelastic modified asphalt in
synchronous ultra—thin overlays.
Keywords: road engineering; high viscoelastic modified asphalt; macroscopic properties; microstructure;

STC-10 asphalt mixture; pavement performance

Study on Rheological Properties of Asphalt Mastic with Different Grades «-------- Yeermulati Muhadeer (251 )
Abstract: The 16 kinds of asphalt mastic are prepared by 4 asphalt grades and 4 filler/asphalt ratios. The
dynamic shear rheological tests are conducted at the different frequencies and temperatures. The main
curves of complex shear modulus, phase angle, rutting factor and complex modulus at different
temperatures are obtained by the temperature sweep test. By the variance analysis, the complex shear
modulus of asphalt mastic increases as the asphalt grade decreases and filler/asphalt ratio increases. The
phase angle of asphalt increases as the asphalt grade increases, but does not have a significant correlation
with the filler/asphalt ratio. At 5°C low temperature, the filler/asphalt ratio has a significant impact on the
mechanical property of asphalt mastic. At 15°C, the filler/asphalt ratio has a similar impact on the
mechanical property of asphalt mastic as the asphalt type. At 60°C, the asphalt type has a significant
impact on the mechanical property of asphalt mastic. Through the analysis of the complex shear modulus
G*, phase angle 8, rutting factor G*/sin 6 at different temperatures, the asphalt type has the most
significant impact on the rheological property of asphalt mastic under medium to high temperature
conditions.

Keywords: asphalt mastic; rheological property; temperature sweep test; variance analysis

Study on Influence of Different Compaction Methods on Fatigue Performance of Emulsified Asphalt Cold



ReCyCled MIXEULE +++veeeessrseeessmueeenntttenntttee ettt tsasttte s ettt e st ee s sab e e et e s YUAN Jiehao ( 256)
Abstract: The fatigue performance of cold recycled emulsified asphalt mixture (CEAM) prepared by the
different compaction methods is quite different. The improved Marshall compaction method and vertical
vibration molding method are used to prepare two kinds of CEAM, and the indirect tensile fatigue test of
CEAM is further carried out. On the basis of the test results, the indirect tensile fatigue equation based on
Weibull distribution is established. The fatigue equation parameters of the different compaction forming
methods are analyzed to explore the influence of the different compaction forming methods on the fatigue
performance of CEAM. The test results show that the average mechanical strength of CEAM prepared by
the vertical vibration compaction method can reach 92% of that of in-situ coring specimen, while the
average mechanical strength of the improved Marshall compaction forming specimen is only 65% of that of
in—situ coring specimen. Compared with the improved Marshall compaction forming method, the optimum
emulsified asphalt content and water content of the vertical vibration molding method are decreased by
9% and 11% respectively, and the water damage resistance, low temperature crack resistance and high
temperature rutting resistance are increased by 4%, 12% and 35% respectively. The fatigue equation
established based on Weibull distribution can effectively evaluate the fatigue life of CEAM. The CEAM
prepared by vertical vibration molding method shows the good stress change sensitivity and fatigue
durability, and its fatigue life at the stress ratio of 0.5 is 1.36 times that of the improved Marshall
compaction forming method.

Keywords: improved Marshall compaction method; vertical vibration compaction molding method;

emulsified asphalt; cold recycled mixture; fatigue performance

Study on Molecular Simulation of Effect of Mineral Properties on Adhesion of Asphalt +---eeeeeeeeeeeeeeeinnn.

--------------------------------- HUANG Ting, TANG Dejin, GAO Guanglu, WANG Wenjia, WANG Haoan ( 261 )
Abstract: The existing studies on asphalt—aggregate adhesion based on molecular simulations usually
ignore the influence of mineral surface properties on asphalti—aggregate adhesion. Aiming at this problem,
Si0, and ALO; mineral models with the different surface properties are constructed according to two
different surface suspension compensation methods to investigate the influence of mineral surface
properties on asphalt—aggregate adhesion from two perspectives of mineral surface charge and mineral
surface group. The results of the molecular simulations show that the mineral surface atom and its charge
determine the electrostatic interaction between the bitumen and the mineral, and also affect the
distribution and spatial configuration of the bitumen molecules. In addition, the mineral surface
hydroxylation has a small effect on the total binding energy of the bitumen—mineral model, but can
significantly increase the van der Waals interaction between the bitumen and mineral model, while
significantly reduce the electrostatic interaction between the both.
Keywords: asphalt-aggregate adhesion; mineral surface charge; mineral surface groups; molecular

simulation

Optimization of Compound Modified Asphalt Formulation Based on Entropy Weight — TOPSIS Theory «-««----

------------------ ZHANG Rui, LIU Hongying, NIE Zongquan, LI Wenhui, BAO Liuhui, QU Xin, LE Chen ( 268 )
Abstract: Aiming at the present situation of using many admixtures to improve the anti—ultraviolet aging
ability of asphalt and asphalt mixture, the macro—performance index, micro—performance index and cost
factor of compound modified asphalt are comprehensively considered. The entropy weight—TOPSIS theory
is used to optimize 6 different inhibitor schemes. The result shows that two compound modified asphalt
schemes determined by this theory have the good cost performances, and can satisfy the requirements of
anti—ultraviolet characteristics of asphalt pavement, which provides the new technical approach for the
design and optimization of modified asphalt formulation in the future.

Keywords: modified asphalt; anti—ultraviolet; optimization; entropy weight — TOPSIS theory

Research on Evaluation Method of Cracking Resistance of Asphalt Pavement in Service Based on Semicircle



Bending Test «---vcceeeeeeeeseaaasmeneeeetttnnnniisettteeeeeaaeasetttteeeesaasaaseeetseeeesaans CAI Haiquan (272)
Abstract: Aiming at the difficult problems of cracking resistance evaluation of asphalt pavement in
service, the semicircle bending test method and the critical strain energy index are used to evaluate its
cracking resistance. Based on the field core samples of a typical expressways in Jiangsu Province, 35
groups of semicircle bending tests of the upper layer are carried out, and a three-level evaluation standard
for the cracking resistance of asphalt pavement in service is proposed through the results of 20% and 80%
fractile critical strain energy. The classification criteria for critical strain energy of different grades are
0.3 kJ/m? and 0.7 kJ/m? respectively.

Keywords: semicircle bending test; cracking resistance; critical strain energy; evaluation criteria

THE RELATIVE SPECIALITIES

Study on Application of Sludge Suction Storage Technology for Large—scale Sludge Reservoir Area in Short—time

SHOTAZE ++c+sesrrersresrereutrtenssstesscaseetrt et staessetessees e et essceseiebeseeeaeiesareenaetsanes PENG Peng (275 )
Abstract: The domestic municipal sludge due to the historical problems of temporary film closed stacking
problems is common. In a temporary sludge storage area, the sludge needs to be taken out for drying
treatment and then sent to the power plant for incineration in order to solve the environmental problems
and restore the land use function of the temporary storage site. In the process of sludge taking, it is easy to
cause the secondary pollution and the operation safety problems due to odor leakage. With the closed
suction technology, the sludge can be pumped to the sludge drying equipment in a fully closed state. The
most of sludge can be suctioned out of storage area through the traction to realize the movement of the
sludge suction device under the film. The cleaning operation will be carried out immediately after the
completion of suction until all the sludge in the storage area is removed. Through the practical verification,
the suction storage technology has the advantages of high speed, environmental protection and controllable
sludge moisture content compared with the conventional sludge digging technology, which can be referred
for the similar projects.

Keywords: sludge storage in short time; not film uncovering; suction; sludge taking; drying

Analysis on District Vertical Cooperated by Planning and Municipal Design «----ceeeeeeeenes GAO Liu (279)
Abstract: The spatial planning and regulatory planning of city can build the macroscopic pattern of city.
With the intervention of the municipal team in advance, the rationality of the microscopic vertical in the
macroscopic pattern can be demonstrated from the microscopic aspect of city, and the district vertical
design can be improved so as to provide a perfect vertical and drainage planning for the subsequent
district road network design and the subsequent plot development in order to build the integration of
district planning and design. In response to the global extreme rainstorm weather, the surrounding terrain
and geomorphology, the current road network, water system, waterlogging drainage and so on are
investigated. The ARCGIS is used to sort out the microscopic vertical of large district. The EICAD and
DICAD software are used to carry out the microscopic road network vertical design. And the Xiangyuan
control planning software is used to the overall earthwork calculation. The district vertical planning of
road, drainage and planning is coordinated and demonstrated in order to provide the support for the
applicability, sustainability and economy of subsequent construction.

Keywords: integration of planning and design; ARCGIS; EICAD; district vertical

Study on Effect of Inverted Arch Curvature on Bearing Capacity of Lining Structure for Shallow Buried
Large—section TUINEL «+eseeeeerummntiriiimiiiiiiiiii e CHEN Xingzhou (282)
Abstract: The inverted arch curvature has a great influence on the bearing capacity of three-lane
large—section tunnel. The effect of the inverted arch curvature on the bearing capacity of three—lane
large—section tunnel is quantitatively analyzed from the aspects of secondary lining bending moment, axial

force and safety factor. The study results show that the ratio R* of the transition arc radius to the inverted



arch radius has a critical value. When the inverted arch curvature is below the critical value, the bending
moment and safety factor change relatively large, and when the inverted arch curvature exceeds the
critical value, the change of bending moment and safety factor is relatively small. The more circular the
structure becomes, the greater the safety factor is and the higher the bearing capacity is.

Keywords: mountain tunnel; inverted arch curvature; bearing capacity; secondary lining

Research and Application of Joint Type of Integral Assembled Structure in Excavated Tunnel «-:coeceeeeeeenen.

............................................................................................. ZHOU Xiang, CHEN Naiji ( 285 )
Abstract: For the core of large or super large cities, the method to build the underground tunnel in order
to ease the traffic pressure has already become the most helpless solution for the urban construction,
economic development and traffic congestion. However, due to the limitations of the surrounding
environmental conditions, the construction method of this kind of tunnel basically remains in the most
traditional construction technology. The construction period of tunnel is long, the environmental impact is
large, and the construction investment and loss are also large. The appearance and application of integral
assembled structure can effectively solve the above problems. Combined with the integral structure test
section of Section II of the rapid reconstruction project of Wuning Road, the street form of integral
assembled structure is analyzed and designed in order to promote the application of integral assembled
structure in the other excavated tunnel projects, and provide some reference for the subsequent related
projects.

Keywords: integral assembled structure; excavated tunnel; joint type

Numerical Analysis on Influence of Foundation Pit Excavation on Deformation of Existing Tunnel ------------

............................................................................................................ TAN Liming ( 289 )
Abstract: Combined with an actual case, the software package of FLAC3D finite difference method is
used to conduct the numerical simulation of the construction of the building foundation pit adjacent to an
existing tunnel and to obtain the upward vertical displacement of tunnel and the horizontal displacement
against the foundation pit caused by the excavation and unloading of foundation pit. The maximum
displacement occurs at the tunnel position opposite to the excavation of foundation pit. And the smaller
the horizontal distance from the foundation pit, the larger the displacement. After the excavation of the
foundation pit, the maximum vertical displacement value of the tunnel is 2.8 mm (vertical upward), and the
maximum horizontal displacement is —04 mm (against the foundation pit direction), which has a small
impact and is within the safe and controllable range.

Keywords: excavation of foundation pit; existing tunnel; deformation; numerical analysis

Engineering Design of Deep Foundation Pit for Underground Utility Tunnel in Different Environments ««-«-----

......................................................................................................... LIANG Zhihui ( 292)
Abstract: Underground utility tunnel is a modern and intensive urban public infrastructure and is the
inevitable requirement to promote the urban sustainable development. At present, the research on the
design of deep foundation pit for underground utility tunnel is few in China. Based on the engineering
background of an urban underground utility tunnel, the characteristics of deep foundation pit for utility
tunnel are comprehensively analyzed. Aiming at the characteristics of foundation pit in the different
environments, combined with the characteristics of the foundation pit and under the condition of no
lowering the groundwater, the design schemes of different deep foundation pit support structures are put
forward, and are practically applied in an urban underground utility tunnel project, which provides a
certain reference for similar projects.

Keywords: nderground utility tunnel; deep foundation pit; design of support structure

Study on Design of Pipe Curtain and Bridge Shield Method Undercrossing Existing Expressway «--cccceeeeeees
............................................................... LIU Gangming, WU Longgang, CHEN Wei, LI Jie (297 )



Abstract: By analyzing and studying the projects of bridge shield method undercrossing subgrade, the key
influencing factors on the deformation of bridge shield method undercrossing subgrade are summarized,
and the deformation mechanism is deeply analyzed. According to the proposed key influencing factors and
relying on the actual project, the design application of bridge shield method undercrossing the existing
expressways and structures is carried out. A variety of designs to control the deformation of existing
subgrade and structure is proposed.

Keywords: pipe curtain; bridge shield; expressway; existing structure; deformation factor

Research on Dynamic Calculation Model of Market Information Price for Assembly—type Prefabricated

ClOPOIEIES; et Saenns s £ximis s Semssssn s 358z 4 sitiiosios ssasssis » sisises Bammens s o LI Liyan, WANG Xiaonan ( 300 )
Abstract: The market price of prefabricated components is a key component of the total cost of
prefabricated buildings. The construction administrative department needs to guide and standardize the
prefabricated component market by publishing the market information prices in time. In order to overcome
the time lag in the update of information price and realize the refined timeliness management, a timely and
dynamic method for estimating the market information price of prefabricated components is proposed. The
prediction of the main fluctuation items of labor cost, material cost and machinery cost within the
information price period is realized by establishing the SCGM (1,1)c prediction model optimized by
Markov, and then these costs are substituted into the information price measurement model to realize the
dynamic prediction of the market information price. Taking the market information price of prefabricated
external wall panels in Wuhan as an example, the result of the empirical analysis show that the SCGM
(1,1)c prediction model based on Markov can meet the demand of predicting the market information price
of prefabricated components in advance very well. The MAPE value is 0.89%. Compared with the other
three commonly used price prediction methods, it has stronger adaptability and stability.
Keywords: prefabricated components; market information price; dynamic calculation; SCGM (1,1)c

prediction model
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