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More Relevant Results 
Pavement Interactive  - Compaction Equipment 
 
TRID Database (Includes RiP): 

1) Yu, Zhifa; Li, Bin; Qiu, Wen; Xu, Xinwei. Research on settlement test and numerical calculation of west 
artificial island foundation of Hong Kong-Zhuhai-Macao Bridge. Ships and Offshore Structures, Volume 16, 
Issue S2, 2021, pp 56-65   https://trid.trb.org/view/1901258 
Abstract: The artificial island project of the Hong Kong-Zhuhai-Macao Bridge includes the island 
construction project, the island part at the junction of the island and the tunnel, and the transition section 
between the island and the tunnel. The bearing capacity and deformation characteristics of the compacted 
sand pile composite foundation are studied through the load test of underwater compacted sand pile 
composite foundation, and given the parameters such as pile-soil stress ratio of composite foundation. In 
addition, the numerical simulation analysis of the three-dimensional foundation model of the West artificial 
Island was carried out. The parameters were adjusted through back analysis of the calculated results and 
the measured data, and the adjusted parameters were used to calculate the post-construction settlement of 
the West artificial Island, which met the design requirements of no more than 50 cm. 
 

2) Fei, Jianbo; Xiao, Jinfeng; Jie, Yuxin; Han, Kaihang; Yang, Changsuo. In-situ test study on compaction 
control parameters for particular subdivisional railway earthworks. International Journal of Pavement 
Engineering, Volume 22, Issue 10, 2021, pp 1295-1304  https://trid.trb.org/view/1870867 
Abstract: Parameters as well as their corresponding reference values, adopted to control the compaction 
quality during the construction of High-speed Rail (HSR) embankments in different countries are 
summarised in this paper. Different measurement methods for the degree of compaction are analysed with 
the comparison of the features of various plate loading tests. To investigate the relationships between 
different compaction control parameters, the authors conducted in-situ compaction tests on three 
particular subdivisional railway earthworks at Zhangjiakou-Datong HSR and Inner Mongolia-Jiangxi Railway: 
a bridge foundation pit below the embankment-bridge transition section, a geogrid-reinforced cushion 
above embankment foundation, and an excavated channel for drainage ditch. The authors investigate the 
relations of the Dynamic Deformation Modulus (Evd ) versus the Reaction Modulus (K30), Evd versus the 
compaction coefficient (K) by analysing the measured data. The analysis result shows good linear 
correlations between Evd and K30, as well as Evd and K. Based on the analysis performed in this paper 
combined with the authors' engineering practices, recommended reference values of the compaction 
control indicators for bridge foundation pit below a transition section and the bottoms of drainage ditches 
are also proposed in this paper. 
 

3) Harper, Christofer M; Tran, Daniel; Jaselskis, Edward. Exploring Instrumentation and Sensor Technologies 
for Highway Design and Construction Projects. Transportation Research Record: Journal of the 
Transportation Research Board, Volume 2674, Issue 9, 2020, pp 593-604  
https://trid.trb.org/view/1721508 
Abstract: With the infusion of emerging technologies into highway construction practices, state 
departments of transportation (DOTs) can make better informed decisions that positively influence cost, 
schedule, quality, and safety. DOTs are increasingly using instrumentation and sensor technologies for 
delivering highway projects across the U.S.A. Instrumentation devices and sensors include such technologies 
as remote sensing, real-time kinematics, global positioning systems, digital handheld devices, ground 
penetrating radar, and intelligent compaction/thermal profiling. These technologies are becoming 

https://pavementinteractive.org/reference-desk/construction/compaction/compaction-equipment/
https://trid.trb.org/view/1901258
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commonplace in highway construction because of their capabilities to improve the construction process by 
making activities more efficient and more productive. However, the practices in using instrumentation and 
sensor technologies for highway construction vary among state DOTs. Therefore, this study investigates how 
DOTs employ the use of instrumentation and sensor technologies for highway construction. This study 
engaged a research methodology that included an extensive literature review, survey questionnaire, and 
case studies of state DOTs. Results show that 31 state DOTs use instrumentation and sensor technologies 
for monitoring work progress, conducting quality control and quality assurance, performing construction 
inspections, identifying optimal conditions and recording the placement of work, and locating utilities. The 
main barriers to using instrumentation and sensor technologies include analyzing the large amount of data, 
verifying the accuracy of the data, ensuring staff have the skills and knowledge to use the technologies 
efficiently, and assisting smaller contractors to gain the knowledge to use these technologies. The findings 
from this study provide recommendations and strategies for DOTs to implement instrumentation and 
sensor technologies effectively for highway construction. 
 

4) Robbins, Mary; Green, Roger; Masada, Teruhisa; Redinger, Dane. Best Practices for Pavement Restoration 
of Open Cut Utility Installations/Repairs on Local Roadways in Ohio.  Ohio Research Institute for 
Transportation and the Environment (ORITE); Ohio Department of Transportation; Federal Highway 
Administration, 2019, 319p 
https://trid.trb.org/view/1649109 
Abstract: Local public agencies often face the challenge of repairing their pavements after the installation or 
repair of subsurface utilities in the roadway. While minimizing the need to disturb the in-service pavements 
through advanced planning and coordination with other planned roadway work is ideal, open utility cuts are 
often unavoidable. The performance of a repair is influenced by a number of factors such as backfill 
materials, compaction of the backfill, season in which it was completed, and compaction of the asphalt 
surface.The primary objective of this research was to identify the best practices for pavement restoration of 
open cut utility installation  on  local  roads  in  urban  areas  to  ensure  low  cost  and  long-term  
performance.  As  part  of  this  study,  a literature  review  was  completed,  local  agencies  across  Ohio  
and  surrounding  states  were  surveyed  to  collect information pertaining to current practices for 
pavement restoration of open utility cuts, and follow up interviews were conducted  with  local  
transportation  officials  in  Ohio  to gather  additional  information related  to  their  standards  and 
practices,  and  field  sites  were  visited  to  select  sites  for  detailed  evaluation.  A  field  and  laboratory  
evaluation  was conducted  on  three  poor  performing  repairs  and  three  good  performing  repairs  in  
each  of  three  cities  in  Ohio: Cleveland, Columbus, and Dayton. A matrix of best practices was developed 
which identifies best practices as defined by the literature, local transportation agency officials, and 
identified from field evaluations. 
 
 

5) Khemissa, Mohamed; Mekki, Lakhdar; Mahamedi, Abdelkrim. Laboratory Investigation on the Behaviour 
of an Overconsolidated Expansive Clay in Intact and Compacted States. Transportation Geotechnics, 
Volume 14, Issue 0, 2018, pp 157-168 
https://trid.trb.org/view/1502667 
Abstract: Natural climatic phenomena and human activity frequently cause disorders in the masses of fine 
grained soils characterized by very significant volume variation as soon as the conditions of their equilibrium 
are modified. A better description of the behavior of fine-grained soils can be seen with respect to drying-
wetting cycles. This paper presents a series of laboratory test results obtained on a heavily overconsolidated 
expansive clay, for which significant damages frequently appear in road and motorway infrastructures, in 
urban public utilities, as well as in civil and industrial low-rise structures. The effects of compaction and 
drying-wetting cycles on the mechanical parameters of this clay are analyzed to establish a predictive model 
of the soil movement following the in-situ water table variation. Comparative analysis between the 
deformability and strength characteristics of the clay in intact and compacted states are then presented. 

https://trid.trb.org/view/1649109
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Tests results show that the values of the geotechnical parameters derived from these tests are depending 
on some experimental aspects such as the compaction energy, drying time, initial deformability and soil 
saturation. In all cases, the behavior of intact and compacted clay samples is governed by the same laws of 
compressibility and consolidation, shrinkage and swelling as well as shear and failure. 

 
Less Relevant Results 
 
TRID Database (Includes RiP): 

6) Gao, Changhui; Du, Guangyin; Liu, Songyu; He, Huan; Zhang, Dingwen. The microscopic mechanisms of 
treating collapsible loess with vibratory probe compaction method. Transportation Geotechnics, Volume 
27, Issue 0, 2021 
https://trid.trb.org/view/1758119 
Abstract: Although satisfactory treatment effect was achieved from a recent foundation reinforcement 
practice, where a foundation composed of collapsible loess was treated with the vibratory probe 
compaction method in northwest China, the mechanisms of the reinforcement was unclear. To reveal the 
reinforcement mechanism, a series of experimental tests, including scanning electron microscopy, mercury 
intrusion porosimetry, and X-ray diffraction, were carried out on loess samples before and after the 
treatment. A total of 600 particles were identified, and the particle diameter, perimeter, sphericity, 
directionality as well as the pore distribution were analyzed from a quantitative perspective. Based on the 
microscale analysis, it is indicated that the propagation of vibration caused the destruction of cementation 
of soil particles in the initial state and, at the same time, the size of the particles decreased while the 
sphericity increased. The particles of the intact samples were found to be directional, whereas the 
directionality was minimized by the vibratory probe compaction process. The broken small particles 
gradually accumulated and filled the pores of the soil skeleton under gravity, which lowered the porosity 
and altered the pore size distribution. 
 

7) Lamba, Kanika H; Ashlock ., Jeramy C; Cetin ., Bora; Hasiuk, Franciszek. Evaluation of Mechanical 
Degradation and Change in Geotechnical Shear Resistance Parameters of Coarse Aggregates under Traffic 
Loading. International Foundations Congress and Equipment Expo 2021, American Society of Civil 
Engineers, 2021, pp 349-360 
https://trid.trb.org/view/1850819 
Abstract: Granular-surfaced roads comprise 73% of Iowa’s county road network. The surfaces of these 
gravel roads undergo mechanical and chemical deterioration over time due to extreme weather conditions 
and traffic loads. The goal of the present study is to improve understanding of the mechanical deterioration 
that affects the performance of different geological types of coarse aggregates used in granular roads and 
shoulders. Samples of coarse aggregates were collected from four different quarries in Iowa. Laboratory 
gyratory compaction tests (GCT) were performed on specimens of the quarry samples to simulate their 
degradation under traffic loading conditions over time. From the results of GCTs, breakage parameters are 
evaluated, and relationships between dry unit weight, shear strength, and compaction energy are 
established for the different aggregate types examined. From these relationships, an efficient field-
compaction energy criterion is determined to maximize density and shear strength while minimizing over-
compaction and breakage of the aggregates. 
 

8) IFCEE 2021: Earth Retention, Ground Improvement, and Seepage Control. International Foundations 
Congress and Equipment Expo 2021, American Society of Civil Engineers, 2021, 586p 
https://trid.trb.org/view/1854531 
Abstract: This Geotechnical Special Publication contains 53 peer-reviewed papers on seepage control, 
ground improvement, and earth retention.  Topics include: deflections in earth retention structures; 
mechanically stabilized earth; tall walls; Texas and soft soils; advances in ground improvement materials; 
ground compaction; bio and bioinspired ground improvement; slurry walls; ground densification; and 

https://trid.trb.org/view/1758119
https://trid.trb.org/view/1850819
https://trid.trb.org/view/1854531
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ground improvement for seismic and static reinforcement.  GSP 324 will be of interest to engineering 
practitioners, researchers, geotechnologists, contractors, and equipment manufacturers and suppliers in the 
deep foundation industry. 
 

9) Liu, Xuezeng; Sang, Yunlong; Zhao, Fang; Shi, Gang; Heng, Yu. Evaluation of Effects of Static Pile Driving on 
Existing Metro Tunnel Structure. Journal of Performance of Constructed Facilities, Volume 33, Issue 4, 
2019, 04019045 
https://trid.trb.org/view/1629045 
Abstract: Relatively few studies have been conducted to examine the effects of static pile driving on existing 
tunnels, and there is a lack of guidance and case studies that can be used as references. This article presents 
a case study of the tunnel of the Wuxi Metro Line 2 in China that was performed to investigate the 
mechanism by which static pile driving affects an existing metro tunnel structure. The study provides a 
theoretical basis for the design of construction schemes for static-driven piles. The effects of pile driving–
induced soil compaction and excess pore-water pressure (EPWP) are studied through numerical calculations 
and are then combined using the superposition principle. In addition, the numerical results are compared 
with field measured data. The following results are obtained. First, static pile driving results in horizontal 
compression and vertical extension of the existing tunnel. The horizontal convergence of the tunnel 
segment near the center of the pile group is −3.56  mm. The opening of the circumferential joints is 1.15 
mm, which leads to the risk of water leaks. Second, the EPWP-induced horizontal and vertical extension of 
the tunnel segment are approximately 50% and 33%, respectively, of the deformation caused by soil 
compaction before the dissipation of the EPWP and decrease to 25% and 20%, respectively, after the 
dissipation of the EPWP. Third, the combined effects of static pile driving–induced soil compaction and 
EPWP calculated based on the superposition principle are consistent with the field observations. This study 
provides a new procedure for static pile-driving simulations, reveals the influence of static pile driving on 
the deformation of an existing tunnel, and can be used to guide the design and formulation of construction 
schemes for static piles. 

https://trid.trb.org/view/1629045
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