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Application of Equivalent Mass Method in Inspection of
Effective Prestress Under Anchorage
WU Jiaye'”
(1. National Engineering and Research Center for Mountainous Highways, Chongqing 400067 , China;
2. Sichuan University of Science & Engineering, School of civil engineering, Zigong Sichuan 643000, China)

Abstract External prestressed cable can be detected by vibration method. Unbonded prestressed anchor cable can

be detected by reverse pulling method. But it is a problem to inspect the effective prestress of buried-bonded
prestressed cable under anchorage. Equivalent mass method is a new non-destructive test method with less limited
conditions and faster detection. It is suitable for detecting the effective prestress of both unbonded and bonded
prestressed anchor,and it fills the blank that there is no method to detect bonded prestress under anchorage. The
difficulties using equivalent mass method were analyzed. Because of the restriction of step-by-step calibration, a
method of sorting simple calibration was put forward, which greatly improved the applicability of equivalent mass
method. By test comparison between equivalent mass method and reverse pulling method, the test accuracy of
equivalent mass method was discussed and determined,which meeted the vast majority of engineer. A lot of practice
shows that equivalent mass method is reliable, efficient, and its application effect is remarkable.
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Research on Analytical Method of Non-uniform Excitation for High Speed
Railway Large-span Cable-stayed Bridge

LI Jing, QIAN Yongjiu, YANG Huaping, GONG Wanting
(' School of Civil Engineering, Southwest Jiaotong University , Chengdu Sichuan 610031, China)

Abstract

was established by nonlinear finite element software SAP2000. According to practical engineering site condition, 4

A dynamic analytical model of a large-span high speed railway cable-stayed bridge with total length of 492 m

earthquake records were selected from NGA-W est 2 database as input seismic excitations. Dynamic response analysis
based on displacement method and large mass method was conducted respectively. The precision of two methods
applied on large-span high speed railway cablestayed bridge was evaluated. The results show that the dynamic
response analysis based on displacement method may leads to unacceptable error in engineering. T he displacement
method is not suitable for non-uniform excitation of large-span high speed railway cable-stayed bridge. The dynamic
response analysis based on large mass method bridge reaches high accuracy on large-span high speed railway cable—
stayed bridge. T he large mass method is a valid way for non-uniform excitation of complex large-span structure.

High speed railway; Non-uniform excitation; Finite element analysis; Cable-stayed bridge; Seismic
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Influence of Web on Torsional Performance of Wide
Concrete Cable-stayed Bridge with Single Cable Plane

LIU Hongyan, LI Duo,CAO Xu
(' School of Highway,Changan University, Xi‘an Shaanxi 710064 , China)

Abstract In order to analyze the mechanical response of wide cablestayed bridge with single cable plane under
torsion load,based on the Chaohe concrete cable-stayed bridge with wide box girder over Xi River in Jiangmen
City ,the finite element model of wide box girder with single cell and single room, triple—cell and single room,
quintuple—cell and single room were established by ANSYS. The torsion and distortion angle and vertical
displacement distribution were analyzed in different sections of wide box girder cable-stayed bridge under torsion
load. The results show that the torsional stiffness of the whole section of wide multi-cell box-girder is larger.
Increasing the number of room will strength the flexural rigidity and torsional rigidity of the section,thereby reducing
the displacement,torsion and distortion of the points at the section. Increasing the number of the web can enhance the
connection of the section and effectively restrain the local torsional deformation.

Key words Highway bridge; Torsion and distortion; Numerical calculation; W eb; Wide box girder
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B

Study on Vertical Strut-and-tie Model in Side Wall of Concrete Cable
Bent Tower Anchorage Zone of Large-span Cable-stayed Bridge

TAO Qiyu',YE Huawen’,HU Jiecheng’,XU Xun’

(1. Sichuan Provincial Transport Department Highway Planning, Survey, Design and Research Institute, Chengdu Sichuan 610041, China;
2. School of Civil Engineering, Southwest Jiaotong University , Chengdu Sichuan 610031, China)

Abstract The anchorage zone is vulnerable to crack in the prestressed concrete cable bent tower of large-span cable—
stayed bridge. The strut-and-tie model( STM ) was used to analysis the vertical force behavior and prestressed
anchorage range of anchorage zone. Based on the equilibrium condition principle and geometric relation of forces,the
vertical STM in the side wall of prestressed concrete cable bent tower anchorage zone was established to obtain a
simple and practical formula for calculating the force of STM. And the theoretical results correlated well with the
results from the professional program CAST . The calculated results show that the tensile stress occurs in a constant
height range of side wall under the vertical component of the cable force. The height range only relates to the
geometry of the main tower and unrelated to force. Under the vertical component of the cable force, the closer the
point on the cable force, the greater the tension on the side wall height. The results can be applied to the circular
prestressed design of concrete cable bent tower anchorage zone of cable-stayed bridge.

Key words Highway bridge; Prestressed concrete pylon anchorage zone; T heoretical analysis; Strut-and-ie M odel;

Side wall; Stress distribution
(FTHEFH £ k)

(EBEFE IS5 R)

Research on Main Girder Space Effect of Large-span Curved
Low-pylon Cable-stayed Bridge

ZHU Peizhang' ,WANG Yongfeng' ,MA Ming’
(1. CCCC First Highway Consultants Co., Ltd., Xi‘an Shaanxi 710075 , China;
2. School of Civil Engineering, Southwest Jiaotong University , Chengdu Sichuan 610031, China)

Abstract Taking a large-span curved low pylon cable-stayed bridge as the object of study, the influence of space
effects such as shear lag,box girder distortion, torsion etc. on the girder stress state was studied. T he results show that
considering the space effects,under moving load,the roof tensile stress and the floor compressive stress increase, the
maximum increase quantities are respectively 1.2 M Pa and 1.29 M Pa. The roof compressive stress and floor tensile
stress decrease, the maximum reductions are respectively 0. 95 MPa and 1.35 MPa. Under dead load, the roof
compressive stress decreases and the maximum reduction is 2. 16 M Pa,the floor compressive stress increases and the
maximum increase quantity is 3. 27 M Pa. Based on the above analysis, the shear distribution at cable anchorage areas
of semi-diaphragm box girder was analyzed. T he results show that the diaphragm and flange plate share the shear
force and the diaphragm shares less than 50% of the shear force. The fact that diaphragm and flange plate share
shear force should be considered in bridge design.

Key words Highway bridge; Space effect; Numerical calculation; Low pylon cable-stayed bridge; Semi-diaphragm;
Shear distribution

(HEFH Z=[/EF)
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Stability Analysis of Double-cantilever Erection of Special Navigation
Channel Bridge of Shanghai —Nantong Yangtze River Bridge

YAN Zhigang

( Engineering Management Center of China Railway Corporation, Beijing 100038, China)

Abstract The double—cantilever erection stability analysis of special navigation channel bridge of Shanghai—Nantong
Yangtze river bridge during construction process was carried out considering the most unfavorable load and load
combination, including the structure dead load, construction load ,wind load and temperature load. T he influence of
the most unfavorable load on the axial force of the temporary member was analyzed to determine the sensitive factors
affecting the axial force. The design load of the temporary structure during construction was presented. T he stability
analysis of temporary member and bracket of high pier was calculated. T he analysis results show that the temporary
structure can satisfy the stability requirements during the maximum double-cantilever erection construction process.

Key words Rail-cum toad bridge; Stability analysis; Double—cantilever erection scheme; Steel truss girder;
Temporary structure

(RHAEF%H W k)
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Study on Section Form of Railway Large-span Reactive Powder
Concrete Simply-supported Girder

LIU Chen
( China Railway First Survey & Design Institute Group Co.,Ltd., Xi‘an Shaanxi 710043, China)

Abstract T he application of reactive powder concrete( RPC) to large-span simply supported girder can solve the
problem that the dead weight is too large, so as to further improve the spanning ability and application range of
railway simply-supported girder. The key problem in the design is to determine the reasonable section form. The
reasonable section form should be analyzed from the angle of structural force, economic benefit and construction
scheme. The section form scheme for the combination of the advanced U-shaped RPC and pain concrete was
proposed in this paper,which is simple and easy to construct. T aking advantage of the second force of structure,the
excellent mechanical properties of RPC is full utilized to reduce the concrete consumption.

Key words Railway Bridge; Large-span simplysupported girder; Internal force calculation; Reactive powder

concrete; Section form
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Research of Automatic Grouting Technology for
Prestressed Pipe in Railway Bridge

MA Lin',WANG Leran',ZHAO Liandong2
(1. Railway Engineering Research Institute,China Academy of Railway Sciences, Beijing 100081, China;
2. China Academy of Railway Sciences, Beijing 100081 , China)

Abstract The current situation of prestressed pipe grouting construction technology is the low degree of automation
and process control over reliance on manual, which leads to the instability of grouting quality. A new automatic
grouting system has realized the automatic cooperate work of feeding, pulping,vacuum pumping and grouting in the
whole process. It has strengthened the real4ime monitoring of the key parameters,such as the slurry ratio, pressure
and temperature. M eanwhile, a feasible method for judging the compactness of pipes is provided by grouting
measurement technology ,which ensures the grouting technology.

Key words Railway bridge; Automatic grouting technology; Site test; Prestressed pipe; Grouting compactness
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Quality Control for High Strength Bolts of Shanghai —Nantong
Yangtze River Bridge

QTAN Guohua

( Engineering Management Center, China Railway Corporation, Beijing 100038 , China)

Abstract

The structure of Shanghai-Nantong Yangtze River Bridge is complex,the steel bridge length is 5 826 m,

the amount of steel girder is 250 000 t. T he steel bar member is connected by bolting and welding. The number of

high strength bolts is large,and the quality control is difficult. The construction contractor adopted the standardized

management, the complete quality control system was built from the base metal inspection of high strength bolt, twist

technology , process control, final twist inspection and other aspects. The construction quality of high strength bolt

was ensured.

Key words

Rail-cum +oad bridge; High strength bolt; Standardized management; Quality control; Field inspection
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Stress Analysis of Shear Connector Considering Positive Pressure

SUN Jianying' ,ZHAN Yulin'*,PI Zelong' ,SHI Dai'
(1. School of Civil Engineering, Southwest Jiaotong University , Chengdu Sichuan 610031, China; 2. National Engineering

Laboratory for Technolory of Geological Disaster Prevention in Land Transportation, Chengdu Sichuan 610031, China)

Abstract In the study of push-out test of shear connector performance, thrust is the main loading method for
H shaped steel. In practice,the steel girder and the concrete girder were connected by the connector and transverse
prestressing force in the composite bridge. T he traditional loading method had not been able to simulate the structural
stress in reality. A method of applying positive pressure to the side of specimen in the push-out test was used to
simulated the addition force in this paper. T he finite element solid model was established to analyze the actual force
of specimen. The results show that the presence of positive pressure effectively increases the ultimate shear capacity
and component ductility of stud shear connector and perfobond leiste connectors. T he friction coefficient of the steel—
concrete interface increased after the stud broke. Finite element simulation analysis could simulate the actual force of
specimen effectively when considering positive pressure.

Key words Composite bridge; Shear performance; Positive pressure; Push-out test; Finite element analysis

(RHAEF % W k)
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Experimental Study on Pipe Friction for 56 m Span Prestressed
Continuous Box Girder of Urumqi —Zhungeer Railway

YUN Baoshan, LI Dengke , SUN Shuaifeng
( Northwest Research Institute Co.,Ltd. of C. R. E. C, Lanzhou Gansu 730000, China)

Abstract T he pipe friction coefficient of 56 m span prestressed continuous box girder of Urumqi-Zhungeer railway
was obtained by test and compared with the design friction coefficient. It was found that the friction coefficient of the
measured is lower than the design value by 4% ~8% . Due to the design of metal bellows, the supply of materials
shortage, the plastic corrugated pipe was used in the field. According to the results of field test, the corresponding
measures were proposed for the feasibility and quality control of the plastic corrugated pipe in construction, which
could provide technical reference for future similar projects.

Key words Prestressed continuous girder; Pipe friction; Field test; Prestressed tension; Concrete
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Load Test for Large-span Continuous Rigid Frame Bridge with High Piers

TANG Like',JIA Yi',JI Yuntao®,LI Fuhai'*,ZHAO Renda'
(1. School of Civil Engineering, Southwest Jiaotong University, Chengdu Sichuan 610031, China; 2. Science and Technology Research

Institute of Highway of Yunnan Province, Kunming Yunnan 650000, China; 3. National Engineering Laboratory for Technology of

Geological Disaster Prevention in Land Transportation, Chengdu Sichuan 610031, China)

Abstract In order to evaluate the actual bearing capacity of large-span rigid frame bridge with high piers,the stress
state and overall deformation of the control sections under static load condition were measured in field load test. T he
vibration characteristics, modal response under different diving speeds and the impact action in the case of vehicle
jumping were analyzed through the pulse test,the barrier<ree driving test and the obstacle driving test. T he research
results show that the measured values of the strain and deflection of the static load test are less than the theoretical
values. The bridge is close to the elastic state, the vertical stiffness meets the requirements of the code. W hen the
driving speed is in the range of 20 ~40 km /h,there is no obvious positive correlation between the impact coefficient
and the vehicle speed. The dynamic displacement of the bridge under the vehicle load is very small. T here is no
abnormal response of the bridge, and the structure performance can meet the requirements of the normal design of
the load( Highway) .

Key words Continuous rigid frame bridge; Bearing capacity; Load test; Efficiency coefficient; V erification

coefficient; N atural vibration characteristic
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Application of Finite Segment Method to Shear Lag Analysis in
Box Girder During Construction

ZHOU Peng' ,LIN Pengzhen’

(1. Key Laboratory of Road & Bridge and Underground Engineering of Gansu Province, Lanzhou Jiaotong University,
Lanzhou Gansu 730070, China; 2. School of Civil Engineering, Lanzhou Jiaotong University , Lanzhou Gansu 730070, China)

Abstract In this paper,the finite segment method of warping displacement function based on the shear deformation
law was used to analyze the shear lag effect of the box girder during construction. Based on the shear lag coefficient
matrix and generalized load vector of corresponding girder element,the governing differential equations of shear lag
and the corresponding boundary conditions were derived in this paper. T aking the prestressed concrete continuous
box girder of a new railway from Guangzhou to Zhuhai as an example,the distribution of shear lag coefficient along
the girder length was analyzed under three different load conditions in the cantilever construction of box girder
bridge. T he shear lag effect of the bridge in the operation stage was also analyzed under uniformly distributed load
and mid-span concentrated load of the central span and compared with the variational analysis results. T he results
obtained in this paper agree well with the results obtained by the variational method, which validate the proposed
method is accurate and reliable in the analysis of shear lag of box girder construction.

Key words

Railway bridge; Shear lag effect; Finite segment method; Process of cantilever construction; Negative

shear lag effect
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Application of New Dismantling Equipment in

Beam-and-Column Scaffolding

TIAN Xiaolu
( The 4th Engineering Co.,Ltd., China Railway 16th Bureau Group, Beijing 100000, China)

Abstract

In order to solve the dismantling problems of beam-and-column scaffolding, taking the cast-in-place beam

in turnout section of Ziyang Tuojiang multiple line super large bridge as an example, a new type of dismantling

equipment was discussed. The structure design and calculation method of steel wedge were studied. The three—

dimensional analysis model of steel wedge was established by finite element analysis software to analyze space stress

and deformation of steel wedge under particular condition. After calculating several times, the adjusting range of

model was obtained. T he stress distribution of steel wedge was summarized by drawing steel wedge height-steel stress

curve. The steel wedge has achieved good effect in the application process.

Key words
scaffolding

Passenger dedicated railway; Steel wedge; Numerical calculation; C ast-inplace beam; Beam -and—column
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Influence of Lead Rubber Bearing Isolator Parameters on
Seismic Response of Continuous Girder Bridge

ZHAO Renda, CUI Lingzhi, LIAO Ping
('School of Civil Engineering, Southwest Jiaotong University , Chengdu Sichuan 610031, China)

Abstract A finite element model of the four-span continuous girder bridge with T shaped girder was established by
the finite element software ANSYS. T he influence of lead rubber bearing isolator parameters on the seismic response
of bridge were studied on the basis of nonlinear time history analysis method. T he research results show that with the
increase of pre-yield stiffness and post-yield stiffness,the maximum longitudinal relative displacements of pier—girders
decrease. W ith the increase of pre-yield stiffness,the maximum longitudinal bending moments at the bottom of piers
decrease firstly and then increase. W hile with the increase of post-yield stiffness,the maximum longitudinal bending
moments at the bottom of piers increase firstly and then decrease. W ith the increase of the equivalent damping ratio
and load-yield force of lead rubber bearing isolator, the maximum longitudinal bending moments at the bottom of
piers decrease gradually and then increase.

Key words Continuous girder bridge; Lead rubber bearing isolator; Seismic response; Nonlinear time history

analysis method; Parameter analysis
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Research on Flexural Behavior of Reinforced Concrete
Members with Prestressed AFRP Bars

MA Weigong
( China Railway Northwest Research Institute Co., Ltd., Lanzhou Gansu 730000 China)

Abstract

flexural capacity and the crack moment of the cross sections of reinforced concrete members with prestressed AFRP

Based on plane section assumption and section internal force equilibrium ,the formulas for calculating the

( Aramid Fiber Reinforced Plastic) bars were deduced. T he flexural behavior of 5 sets of test specimens of reinforced
concrete members with prestressed AFRP bars with the same overall reinforcement ratio and different initial tension
control stress were compared. The results show that the formulas well describe the stress characteristics of the
specimens. T he tension control stresses of AFRP bars have little influence on the ultimate flexural capacity of the
specimens. T he increase of tension control stress can effectively improve the crack resistance bearing capacity of the
specimen. W hen the tension stress is close to the 25% of the AFRP bar ultimate tensile strength , the crack resistance

bearing capacity can increase 77. 65% ,then effectively delaying the section cracking time and improving the structure

flexural rigidity.
Key words
rigidity

Concrete member; AFRP bar; Prestress; Flexural behavior; Crack resistance bearing capacity; Flexural
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Application of Equivalent Circle Zone Method in

Calculation Analysis of Tunnel Excavation

GAO Hongjie,HE Ping, CHEN Zheng
('School of Civil Engineering, Beijing Jiaotong University, Beijing 100044 , China)

Abstract

According to the shortcomings of release coefficient method simulating tunnel excavation process by plane

strain finite element method, the equivalent circle zone method was put forward, which could simulate the stress

release of surrounding rock in tunnel excavation by adjusting elastic modulus of equivalent circle zone similar to the

stress release method. Combing with the measured vault settlement of Fengjujiang tunnel excavation section in

Chongqing,the inversion analysis was carried out for the elastic modulus of the equivalent circle zone in three

dimensional finite element model and the positive analysis was made for tunnel excavation process according to

inversion parameters. T he analytical results are in good agreement with the measured ones and the feasibility of this

method is proved in this paper.
Key words

Fengjujiang tunnel

Railway tunnel; Equivalent circle zone method; Numerical analysis; Stress release; Inversion analysis;
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Fractal Structure Analysis for Surrounding Rock Deformation of
Shallow-buried Soft Rock Tunnel

XU Kui' ,ZHU Chen®,YU Yang’
(1. The First Engineering Co., Ltd. of China Railway 4th Bureau Group, Hefei Anhui 230041, China; 2. Jiangxi Key Laboratory of

Geotechnical Engineering Infrastructure Security and Control, East China Jiaotong University , Nanchang Jiangxi 330013, China)

Abstract The deformation characteristics of surrounding rock during the tunnel excavation of Changmao mountain
railway in Zhangjiajie of Hunan province were analyzed by applying the fractal theory. The results show that
surrounding rock deformation of soft rock tunnel has fractal characteristics in time dimension and shows good self-
similarity , time fractal dimension of tunnel vault deformation is maximum, followed by that of spandrel, and the
sidewall has the minimum time fractal dimension under the condition of same buried depth, the time fractal
dimension of tunnel vault deformation has a linear increasing trend with the increase of buried depth when the tunnel

buried depth is equal or less than 14 m,tends to be stable and is seldom affected by buried depth when the tunnel
buried depth is larger than 14 m.
Key words Railway tunnel; Fractal characteristics; T heoretical analysis; Tunnel surrounding rock; Time fractal

dimension; Deformation quantity
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Three Dimensional Detection Technique for Tunnel Lining

ZHANG Zhenyu' ,LI Xiaoshuai’ ,REN Zhihua' ,JIANG Yuanmei’,NING Yuying’

(1. Yunnan Research Institute of Highway Science and Technology, Kunming Yunnan 650000, China;
2. School of Mining Engineering, University of Science and Technology Liaoning, Anshan Niaoning 114051, China)

Abstract Reinforcement distribution of the side wall, the thickness of protective layer,and the size,shape and spatial
position of the vault void area for one tunnel were tested by using MALA CX12 concrete radar imagedorming
system and its three dimension detection function. T he results show that M ALA CX12 concrete radar imageHforming
system has a good effect in determining the quality condition of reinforcement laying in concrete and evaluating the
damage degree of the tunnel void area,and three dimensional detection technique could accurately determine the size
and shape of the void area,which overcomes the disadvantage of two dimensional detection technique detecting the
location of voids only.

Key words Highway tunnel; Nondestructive detection technique; Field test; Tunnel lining; Three dimensional
detection; Ground penetrating radar
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Surrounding Rock Stability Analysis for Large-section Tunnels with
Small Spacing and Unsymmetrical Loading

WEN Yunbo' ,HUANG Feng'?,GAO Xiaoye' ,LIN Zhi',LI Ke’
(1. School of Civil Engineering, Chongqing Jiaotong University , Chongqing 400074 , China; 2. China Merchants Chongqing Communications
Research & Design Institute Co., Ltd., Chongqing 400067 , China)

Abstract Taking Nanwan tunnel engineering in the connecting line of the Hongkong-Zhuhai—M acao Bridge as the
study background, the numerical simulation for the step method construction process of large-section tunnel with
small spacing and unsymmetrical loading which passes through the fault fracture zone was carried out,the change law
for settlement of tunnel vault and the horizontal convergence of surrounding rock was analyzed ,and the results were
compared with the measured data. T he results show that the numerical simulation results are in good agreement with
the measured ones in size and regularity , surrounding rock settlement and horizontal convergence mainly concentrates
during the upper level excavation and stress of tunnel surrounding rock increases gradually with the excavation
implementing,and the influence of tunnel excavation on the surrounding rock stability of the left hole on the hollow
side is less than that of the right hole on the mountain side. Construction practice proves that the step construction
method could be used for design and construction of large-section tunnel with small spacing and unsymmetrical
loading.

Key words Highway tunnel; Surrounding rock stability; Numerical simulation; M onitoring and measurement; Small
spacing and unsymmetrical loading tunnel
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Experimental Study on Influence of Rubber Cushion on
Contact Characteristics of Tunnel Lining Segments

ZHANG Zhenyu'?,JIA Changheng'?,LI Haojie' > ,FENG Jili'*
(1. State Key Laboratory for Geomechanics and Deep Underground Engineering, China University of Mining and Technology,
Beijing 100083, China; 2. School of Mechanics and Civil Engineering, China University of
Mining and Technology, Beijing 100083, China)

Abstract The segment and rubber cushion were simulated by using the concrete specimen affixed with a rubber
cushion,and the influence of rubber cushion on the contact characteristics of tunnel lining segment was analyzed by
the direct shear test. The results show that the variation of shear stress with shear displacement could be divided into
such three stages as elastic, plastic hardening and ideal plastic deformation when the concrete contacts directly , the
contact surface has obvious softening deformation stage after the concrete specimen is affixed with the rubber cushion
which can play a good buffer among the concrete, release the stress and delay the unstable failure process of segment.
The relation between shear peak stress and axial stress of contact surface under two different contact conditions was
described by using Archard nonlinear friction power criterion, which could provide the basis for the prediction of
shear peak stress in some similar contact problems.

Key words Subway; Contact characteristics; Experimental study; Rubber cushion; Tunnel lining segment; Strain
softening
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Excavation Technology of Super-shallow-buried Tunnel in Surrounding
Rock Class V Featuring Top Soft and Bottom Hard

ZHAO Zongzhi, JING Min, WANG Xu
( CCCC Tunnel Engineering Co., Ltd., Beijing 100102, China)

Abstract According to the engineering features of super-shallow -buried tunnel in urban metro,a cross supporting
and strengthening three steps step-by-step excavation method was developed based on the traditional center cross
diagram ( CRD) method and three steps seven-step excavation method,which was applied in interval bored tunnel
between Jiangjun mountain and Yun Tan road station of Guiyang metro line No. 1. The results indicate that the
cross supporting and strengthening three steps step-by-step excavation method could speed up progress,reduce costs,
control the vault settlement and surface settlement effectively ,and ensure the construction safety ,which could lay the
foundation for some similar tunnel constructions in the future.

Key words M etro; Excavation technology; Field test; Top soft and bottom hard stratum; Super-shallow buried

tunnel
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Stability Research of Loess Tunnel Subsoil Reinforced by
Cement Soil Compaction Piles

CHEN Fujiang' ,LIU Jingang’ ,FANG Qianbao’,CHEN Junying®
(1. College of Water Resource and Hydropower, Sichuan University, Chengdu Sichuan 610065, China; 2. China Railway Academy
Co., Ltd., Chengdu Sichuan 611731, China; 3. China Railway Eryuan Engineering Group Co.,Ltd., Chengdu Sichuan 610031, China;
4. School of Civil Engineering and Architecture, Southwest University of Science and Technology, Mianyang Sichuan 621010, China)

Abstract T aking the Pandong tunnel of Yanchi to Lingbao section in Zhengzhou —Xi‘an passenger dedicated line as
the research object, the finite element analysis for the settlement of tunnel subsoil reinforced by cement soil
compaction pile under the action of high speed train load was made, and the influence of groundwater and cement
soil compaction pile reinforcement on loess tunnel subsoil stability was studied. T he results show that the cement soil
compaction pile has obvious effect on controlling the settlement of loess tunnel subsoil in large section loess tunnel,
especially in water—rich conditions. The research results could provide the scientific guidance for the application of
cement soil compaction pile in the loess tunnel subsoil reinforcement.

Key words Collapsed loess tunnel; Cement soil compaction pile; Finite element analysis; Subsoil; Settlem ent
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Monitoring and Analysis of Work Environment in
High Altitude Super-dong Highway Tunnel

LUO Wenxue
( The 2nd Engineering Co., Ltd. of the 12th Bureau Group of China Railway, Taiyuan Shanxi 030032, China)

Abstract The construction of Baimang xueshan superdong highway tunnel faces the problems of high altitude,low
temperature, low oxygen density, low pressure and so on. To take necessary measures to improve the work
environment, field tests were carried out to obtain the volume fraction of O, and CO ,humidity and temperature in
tunnel. T he results show that humidity in tunnel was stable about 80% ,and temperature was more than 10 “C. T he
humidity and temperature met requirements of concrete strength growth. But it is necessary to strengthen the
monitoring of environmental temperature in winter. W hile the excavation length was over 400 m ,the volume fraction
of O, decreased linearly and the volume fraction of CO increased sharply ,which could not meet the requirements of
specifications. So the ventilation flow must be increased.

Key words Highway tunnel; High altitude area; W ork environment in tunnel; Field test; Volume fraction of O,;

Volume fraction of CO; Humidity; T emperature
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Construction Method and Application of Large Diameter and Super-long
Test Pile with Eliminating Side Friction Resistance

DU Jianhua',YU Quansheng’,SHEN Hongyun’
(1. Shijiazhuang Institute of Railway Technology, Shijiazhuang Hebei 050041, China; 2. The Fifth Construction Co., Ltd. of China
Railway Tunnel Group,Tianjin 300300, China; 3. Hebei Jiaotong Vocational and Technical College, Shijiazhuang Hebei 050035, China)

Abstract Aiming at the problems existing in the production and test of pile-and-column with large diameter and
superdong pile in subway station constructed by covered top-down excavation, the method of making the test pile
combined with the double sleeves with eliminating side friction resistance was successfully applied in the People’s
Square Station of Shijiazhuang Metro Line 1. The application of engineering practice shows that this method can
eliminate the side friction resistance of pile in invalid soil layer, solve the water proof of double sleeves, ensure the
accuracy of test data,the safety of operation and the quality of test pile.

Key words Subway station; Pile construction method; Site test; T est pile; Double sleeves; Side friction resistance of

pile
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Frost-heaving Features of Common Speed Railway Subgrade in
Cold Area and Maintenance Countermeasures

YANG Bo

( Shenyang Railway Bureau Science and Technology Research Institute,Shenyang Liaoning 110013, China)
Abstract Based on the observation data of subgrade frost heave and water content in the test section of
Beijing —T ongliao railway line,the statistical analysis of freeze-thaw cycles, spatial distribution of frost heave,repetition
of frost heave over the years,uneven frost heave site and frost heave capacity was made for normal speed railway
subgrade in cold area, the influence law of subgrade frost heave on the geometric size change of railway line was
summarized ,and some suggestions were put forward for the frost damage repair work of railway line in different frost
heave stages. Geometrical size overrun caused by uneven frost heave should be handled in time during the rise period
and fall period of frost heave, and the repair work of frost damage should be strengthened especially for the road-
bridge transition section and the top of culvert.
Key words Common speed railway; Cold area; Subgrade frost heave; Frost-heaving Features; Uneven frost heave;

Frost damage maintenance
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Engineering Characteristics of the Improved Loess Filling Material for
High Speed Railway

SU Yi

( Lanzhou Railway Survey and Design Institute Co.,Ltd., Lanzhou Gansu 730000, China)
Abstract T aking the loess filling material of subgrade in high-speed railway as the research object, the loess filling
material specimens with different cement content were prepared and the loess specimens were remolded for dynamic
property test,and the stability of cement improved loess test embankment was evaluated. T he results show that anti
vibration depression capacity is the strongest when the cement content of specimens is 6% ~7% ,the dynamic elastic
modulus tends to be stable and damping ratio increases little and tends to be stable too after the 1500 vibration of
cement improved loess with this cement content,the settlement and deformation of improved loess embankment with
cement content of 6% ~7% could meet the design requirements during and after construction when the compaction
coefficient, the foundation coefficient and the dynamic deformation modulus can meet the specification requirements.
Key words High speed railway subgrade; Loess filling material; Experimental study; Cement improvement;

Dynamic test; Stability
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Study on Subgrade Continuous Compaction Information System Based on
BIM and Beidou Navigation Satellite System

LIANG Ce' ,WANG Wangqi' ,CAI Degou’

(1. Institute of Computing Technologies, China Academy of Railway Sciences, Beijing 100081, China;
2. Railway Engineering Research Institute,China Academy of Railway Sciences, Beijing 100081, China)

Abstract According to the application requirements of subgrade digital construction, the subgrade continuous
compaction information system which supports the correlation and accurate correspondence of BDS ( BeiDou
Navigation Satellite System) and BIM ( Building information model) was developed, the main functions of which
include compaction data acquisition, dynamic monitoring and display of acquisition terminal software, resume from
data break—point, compaction data shown in BIM on W eb, statistical analysis of quality data, business report
generation, and multi roller cooperative operation in process control. The conversion method between Beidou
location coordinate and subgrade BIM detection unit can not only avoid secret coordinates being transmitted over the
internet, but also implement the corresponding display of compaction information and model detection unit in a
sectionalized and hierarchical form on BIM ,which has the reference value for the combination of BIM and BDS.

Key words Railway subgrade; Coordinate transformation; M odel test; Continuous compaction; BIM ; BDS
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Experimental Study on Geogrid Reinforced Earth
Retaining Wall of High Speed Railway

LIANG Xiaoyong' ,JIN Jing'?, YANG Guangqing’
(1. School of Civil Engineering, Hebei University of Science and Technology , Shijiazhuang Hebei 050018 , China;
2. School of Civil Engineering, Shijiazhuang Tiedao University , Shijiazhuang Hebei 050043 , China)

Abstract In order to study the stress and deformation behavior and mechanism of geogrid reinforced earth
retaining wall of high speed railway under high speed train loads, the distribution laws of vertical and horizontal
dynamic soil pressure,the cumulative vertical settlement of the wall top and the cumulative horizontal displacement of
the wall face, were studied through the model test to simulate dynamic load action of high speed train in the
laboratory. T he results show that the reinforced earth retaining wall model has no obvious damage to the inside and
outside of the retaining wall after 1.2 million dynamic loads. Under the dynamic loads, the cumulative horizontal
displacement of the wall face and the cumulative vertical settlement of the wall top are no more than 1% wall height,
and reinforced earth retaining wall structure has good stability.

Key words Railway subgrade; Reinforced earth retaining wall; M odel test; Dynamic soil pressure; D eformation
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Study on Safety Influence Factors of EMU on
S-shaped Small Radius Curves

FENG Zhongwei'? ,HOU Maorui’ ,FANG Xing', WANG Lan’,MAO Jing’

(1. Graduate Department, China Academy of Railway Sciences, Beijing 100081, China; 2. Railway Engineering Research Institute,
China Academy of Railway Sciences, Beijing 100081, China; 3. Research & Development Center of Railway Sciences and Technologies,
China Academy of Railway Sciences, Beijing 100081, China; 4. Scientific Research Management Department,

China Academy of Railway Sciences, Beijing 100081, China)

Abstract Taking 250 m radius S-shaped curves widely existing in EM U ( Electric M ultiple Units) depots as the
study object and based on the actual line situation,a CRH5 EM U dynamic simulation model was established to study
the effects of curve radius, superelevation and straight line length between two curves on EMU safety. The results
show that by increasing the radiuses of S—shaped curves vehicles safety can be improved at the curve especially at the
transition between curve and straight line,so the EM U safety margin can be increased. It is suggested that for 250 m
radius curve,superelevation should be 5 mm ,and the straight line length between two curves should not be less than
15 m for common S-shaped curves.

Key words EM U; Small radius curve; Rail wear; Dynamic performance; Safety index
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Influence of Track Integral Stiffness on Vehicle-track Dynamic Performance

ZHOU You' ,FENG Yijie’,CHAI Xuesong’ , LING Liepeng’
(1. China Academy of Railway Sciences., Beijing 100081, China; 2. Railway Engineering Rescarch Institute,
China Academy of Railway Sciences, Beijing 100081, China)
Abstract Based on the vehicle-track coupling dynamics theory, combined with the test data of the mobile track
dynamic loading test vehicle in Beijing—Guangzhou high speed railway line, an ANSYS-SIMPACK co-simulation
model was built. The dynamic performances of vehicle and track with different track integral stiffness under speeds of
200,250,300,350 km /h were calculated. T he results show that the track integral stiffness should be controlled at 75
~100 kN /mm when the vehicle running speed is 300 km /h, and the track integral stiffness should be controlled at
65 ~100 kN /mm when the vehicle running speed is 250 or 200 km /h. The results can provide the basis for the
maintenance and more reasonable design of track stiffness of Beijing—Guangzhou high speed railway line.
Key words High speed railway; Track integral stiffness; Finite element analysis; M obile track loading test vehicle;
Vehicle-track coupling; Co-simulation
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Study on Prestressed Tendon Tensioning Method of Flow Unit
Manufacturing Process for CRTS III Track Slab

YANG Yongming

( Engineering Management Center, China Railway Corporation, Beijing 100844, China)

Abstract The adaptability of the three tensioning methods including overall tensioning, single tensioning, single—
whole tensioning to flow unit manufacturing process for bidirectional pretensioned prestressed CRTS IlI track slab
was analyzed ,and the guarantee ability of overall tensioning method and single synchronous tensioning method to
the tension and uniformity of prestressed tendon was studied. The results show that tension uniformity among
different prestressed tendons with overall tensioning method and the tension efficiency of single-whole tensioning
method could not meet the demand of flow unit manufacturing process, the single synchronous tensioning method
can meet the requirements of high precision and high efficiency for the flow unit manufacturing process, but the
locking process will result in the precision loss of tension,which should be strengthened and controlled.

Key words High speed railway; CRTS Il track slab; Field test; Flow unit method; T ensioning method; Single

synchronous tension
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Groundwater Treatment for Metro Station Deep Foundation Pit in
Tertiary Water—rich Red Sandstone Stratum

WU Jianzheng' ,YANG Youhai' ,XIANG Liang’,JIN Baocheng®, WANG Fei’

(1. School of Civil Engineering, Lanzhou Jiaotong University , Lanzhou Gansu 730070, China;
2. China Railway First Survey & Design Institute Group Co.,Ltd.,Xi’” an Shaanxi 710043, China)

Abstract According to the adverse impacts of groundwater on excavating the deep foundation pit at the provincial
government station of metro line 1 in Lanzhou,the method of groundwater treatment was studied by considering the
engineering geological and hydrogeological conditions, the depth of excavation, and the protection requirements of
surrounding buildings and environment. The results show that the underground diaphragm wall and tube well
dewatering outside the pit could effectively reduce the phreatic water level, because the red sandstone is rich in fissure
water,and has serious weathering, weak cementation degree and poor hydro—physical properties, the measures such
as catchment drainage and light well point dewatering during the construction was used for treating plenty of water in
the pit and bottom plate poured unfavorably caused by fissure water of the red sandstone rising upward, and the
‘blocking sand and leading water’ method could solve the joint leakage effectively at the corner of underground
diaphragm wall.

Key words Urban railway; Groundwater treatment technology; Deep foundation pit; Red sandstone; Light well
point dew atering
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Analysis of the Influence of Temperature Load on
Regularity of Continuous Welded Rail on Bridge

ZHU Yu, LI Chenghui, GENG Hao, YAN Xue
( MOE Key Laboratory of High-speed Railway Engineering, Southwest Jiaotong University , Chengdu Sichuan 610031, China)

Abstract Based on the principle of beam-rail interaction, the finite element method was used to build CWR
( Continuous W elded Rail) model of the ballastless track on the bridge. The temperature loads of the bridge were
taken as three kinds of conditions, such as the uniform temperature load, the temperature gradient load along the
beam height,and the temperature gradient load along the beam height and beam width. Regularities of CWR on
Bridge under different temperature loads were calculated. T he results show that the vertical displacement of the rails
is largest under temperature gradient load along the beam height,and the short wave and medium wave longitudinal
irregularities of the line are more than the limits of code,the long wave longitudinal irregularity is not overrun. Under
temperature gradient load along the beam height and beam width, medium wave longitudinal irregularity is slightly
overrun,short wave longitudinal irregularity is close to the limit of code,long wave longitudinal irregularity has a
greate margin. Under uniform temperature load, longitudinal irregularities of short wave, medium wave and long
wave are all much smaller than the limits.

Key words Railway bridge; Regularity; Numerical calculation; T emperature gradient; CW R
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Design Scheme and Laying Technique of Rail Expansion Regulator for
Ballastless Track on Xiang jiang Super Bridge in Shanghai — Kunming
Passenger Dedicated Railway

GAO Hongtao
( Shanghai—Kunming Passenger Dedicated Railway Limited Company in Hunan, Changsha Hunan 410008, China)

Abstract Xiangjiang super bridge of Shanghai—Kunming passenger dedicated railway adopts the continuous rigid
frame structure of (75 +3 x 135 +75) m , the main span of Xiangjiang super bridge is located in the curve section due
to the plane restriction of the Xiangtan railway station site. Rail expansion regulators with large expansion capacity
were used in the ballastless track of bridge span,which breaks through the rule of “avoid setting the rail expansion
in {Code for Design of High Speed Railway ( for Trial

Implementation) ),and the operation condition is good. In this paper,a systematic summary was made to provide a

regulators in the plane and vertical curve section”

reference for the design and construction of high speed railway jointless track in China.
Key words Passenger dedicated railway; Setting and laying technique; Field measurement; Xiangjiang super bridge;
Rail expansion regulator
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Research on Maintenance Standard and Decision-making Technique for
Tamping Operation Based on Longitudinal Irregularity

YANG Fei

( Infrastructure Inspection Research Institute, China Academy of Railway Sciences, Beijing 100081, China)

Abstract Based on the 5 years tracking analysis of track geometrical state of some sections of Beijing-Shanghai
railway and Beijing—Kowloon railway, it is found that the track geometrical change after large machine tamping
shows some regularities. T he deterioration trends of track geometrical irregularity indexes such as longitudinal level,
track alignment,long-wave longitudinal level and long-wave alignment can be well fitted by linear relationships. T he
line slopes after each tamping are close, indicating that the deterioration rates of different indexes are constant. T he
deterioration rate of longitudinal level is much larger than those of triangle pit, track alignment, long-wave
longitudinal level and long-wave alignment. T herefore,the most appropriate indicator used as maintenance standard
indicator and decision-making indicator of tamping operation time should be the longitudinal level whose
deterioration rate is rapid and showing good evolution law. W ith reference to relative foreign standards and combing
with the statistical analysis results of the ballasted railways in China, the proposed value of the tamping threshold
based on the longitudinal level was put forward. The average value of the historical deterioration rates in the
confidence interval can be used to predict the development of the longitudinal level. T aking the K1339—K1350
section of Beijing —Shanghai railway as an example,the tamping time of each section was given,and the three distinct
sections were analyzed in detail to verify the rationality of the forecasting tamping time.

Key words Ballasted track; Track irregularity; Large machine tamping; Evolution law; Deterioration rate;

M aintenance decision; Longitudinal irregularity
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Analysis on Vibration Characteristics of Various Types of Metro
Vibrationreducing Track Structures at Speed of 120 km/h

YANG Qilu'"?,LI Xiang’ ,DOU Yinling'*,GE Hui'?,WANG Ping'"
(1. MOE Key Laboratory of High-speed Railway Engineering, Chengdu Sichuan 610031, China; 2. School of
Civil Engineering, Southwest Jiaotong University, Chengdu Sichuan 610031, China; 3. School of Transportation,

Chengdu Industrial Vocational Technical College, Chengdu Sichuan 610218, China)

Abstract In order to study the vibration characteristics and vibration propagation laws of various types of metro
vibration—reducing track structures at speed of 120 km /h,The time-domain and frequency -domain measured results
of DZ-II vibration—reducing fastener track ( DZ-II VRFT) ,GJ-Il vibration—reducing fastener track ( GJ-I VRFT)
and rubber pad floating slab track( RPFST) were compared and analyzed. T he results of time-domain analysis show
that the amplitudes of vibration acceleration of the floating slab ( roadbed slab) of the three types of track structures
are approximately equal, and the amplitude of tunnel vibration acceleration at RPFST is one order of magnitude
smaller than the amplitude of the tunnel vibration acceleration at the other two track structures and RPFST most
effectively reduces amplitude of vibration acceleration. T he results of frequency-domain analysis show that the tunnel
vibration acceleration level of RPFST is smaller and the vibration—weducing effect is better than that of the other two
tracks in the frequency range of 20 ~80 Hz and 0 ~20 Hz. Except that attenuation between rail and roadbed slab of
GJ-Il VRFT in the 0 ~80 Hz frequency band is not obvious, the propagation of vibration acceleration generally
follows the law of attenuating from rail to floating slab ( roadbed slab) ,and then to tunnel,layer by layer.

Key words M etro; Vibration—reducing track; Field test; Vibration acceleration; Speed of 120 km /h

(HEFH RBEE)

(E#E% 138 W)
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Korro [J]. P i % ,2015( 1) : 48-50. (8 JEBaESR, XUACH , 220 o4 Bk i % 3 LA AL 785 0 1 T 21
(7 lersefe, vl (] A R 8 P AL A 5 97 1 ol 3 XU 2 LU T R WL (1] #RAEFRLHE,2016,14(2) - 82-85.

Research and Application of Mechanical Ballast-cleaning in Double-track
Tunnels of Shuozhou — Huanghuagang Railway

WANG Jing
( Shuohuang Railway Development Co., Ltd., Suning Hebei 062350, China)

Abstract Coal ash pollution in tunnels of Shuozhou-Huanghuagang Railway is serious and ballast bed is
hardening. Because of limited space,poor air flow and serious dust and noise pollution, it is very difficult to carry out
mechanical ballast—cleaning. As for artificial ballast—cleaning, it is difficult to guarantee the construction quality and the
worker’s health and safety. By union technical research ,some measures such as cleaning car technical reconstruction,
track lining,water—spray and dust control, ventilation,noise prevention etc. were improved. Combing with constantly
improving the construction organization plan, these measures were used to complete mechanical ballast—cleaning in
double-rack tunnels. The cleaning effect basically meets expectations.

Key words Heavy haul railway; Tunnel; Ballasted bed; M echanical ballast—cleaning; Ballast—cleaning vechile;
T echnical reconstruction; V entilation; Dust control
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Preparation Technology of Non-steam Curing Lining Segment
Concrete Mixed with Metakaolin

QIN Minggiang'?,ZHAN Wen'” ,HU Jiabing'>,ZHANG Congrong'*,XU Wenbing'
(1. CCCC Wuhan Harbor Engineering Design & Research Institute Co., Ltd., Wuhan Hubei 430040, China; 2. Hubei Key Laboratory of
Advanced Materials & Reinforcement Technology Research for Marine Environment Structures, Wuhan Hubei 430040, China;

3. Key Laboratory of large-span Bridge Construction Technology, Ministry of Communication, Wuhan Hubei 430040, China)

Abstract According to later strength and durability of the precast concrete segment affected by steam curing process
and mix proportion of pure portland cement,the preparation of non-steam curing segment by compound mixture of
metakaolin and fly ash was proposed. T he results show that the early strength of concrete is improved significantly
by mixing with the metakaolin,the strength of segment demoulding and non-steam curing is achieved under natural
curing condition, the impermeability, dry shrinkage property and carbonation resistance of concrete could be
improved by mixing with metakaolin,the compound mixture of metakaolin and moderate fly ash can make up for
the lack of concrete crack resistance with single metakaolin mixing.

Key words Lining segment; M etakaolin; Experimental study; Demoulding strength; Crack resistance;

Im perm eability
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Study on Bond-Slip Constitutive Relationship Between
Special Masonry Mortar and Steel Bar

CHEN Meng' ,MA Tingting’ , MIAO Li’
(1. School of Civil Engineering,Zhengzhou University , Zhengzhou Henan 450002, China; 2. Zhoukou Normal University,
Zhoukou Henan 466000, China; 3. School of Water Conservancy & Environment, Zhengzhou University , Zhengzhou Henan 450002, China)

Abstract The distribution of bond stress along the anchorage length of the test members was calculated by the
pullout tests of 4 steel bars with internal resistance sheets in the special masonry mortar. The variation law of the
bond stress along the anchorage length was analyzed. Through the measured relative slip of load end and the free
end , the relative slip curve along the anchorage length was obtained. The bond stress and the relative slip curves at
different anchoring positions of the test members were given. In the basic model of bond stress and relative slip, the
bond-anchorage position function was introduced to obtain the more accurate bond stress and relative slip constitutive
relationship of the tensile bar in the special masonry mortar.
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