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Qing, Y.; et al.  

Vol. 236, Article No. 109797, May 2022 

 

2022/713  

Energy conversion and storage using artificially 

induced antiferroelectricity in HfO2/ZrO2 

nanolaminates  

Yang, K.; et al.  

Vol. 236, Article No. 109824, May 2022 

 

2022/714  

Towards in-situ acoustic emission-based health 

monitoring in bio-based composites structures: 

Does embedment of sensors affect the 

mechanical behaviour of flax/epoxy laminates?  

Seychal, G.; et al.  

Vol. 236, Article No. 109787, May 2022 

 

2022/715  

Diamond-like carbon coating and surface 

grafting of osteoprotegerin and alendronate on 

polyetheretherketone to ameliorate the 

mechanical performance and osseointegration 

simultaneously  

Chen, J.; et al.  

Vol. 236, Article No. 109815, May 2022 
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2022/716  

Experimental and 3D mesoscopic investigation 

of uniaxial compression performance on basic 

magnesium sulfate cement-coral aggregate 

concrete (BMSC-CAC)  

Guo, J.; et al.  

Vol. 236, Article No. 109760, May 2022 

 

2022/717  

Interfacial engineering of ZIF-67 derived 

CoSe/Co(OH)2 catalysts for efficient overall 

water splitting  

Li, C. G. W.; et al.  

Vol. 236, Article No. 109823, May 2022 

 

2022/718  

Micromechanics-based phase field fracture 

modelling of CNT composites  

Quinteros, L.; García-Macías, E.; Martínez-

Pañeda, E.  

Vol. 236, Article No. 109788, May 2022 

 

2022/719  

Anisotropy-inspired, simulation-guided design 

and 3D printing of microlattice metamaterials 

with tailored mechanical-transport 

performances  

Zhang, L.; et al.  

Vol. 236, Article No. 109837, May 2022 

 

2022/720  

A feather-inspired interleaf for enhanced 

interlaminar fracture toughness of carbon fiber 

reinforced polymer composites  

Song, W.; et al.  

Vol. 236, Article No. 109827, May 2022 

 

2022/721  

Multifunctional sandwich-structured magnetic-

electric composite films with Joule heating 

capacities toward absorption-dominant 

electromagnetic interference shielding  

Guo, Z.; et al.  

Vol. 236, Article No. 109836, May 2022 

2022/722  

Ternary assembled MOF-derived composite: 

Anisotropic epitaxial growth and microwave 

absorption  

Wu, F.; et al.  

Vol. 236, Article No. 109839, May 2022 

 

2022/723  

Ferrocenyl-containing silicone nanocomposites 

as materials for neuronal interfaces  

Deriabin, K. V.; et al.  

Vol. 236, Article No. 109838, May 2022 

 

2022/724  

Combining advanced 3D printing technologies 

with origami principles: A new paradigm for the 

design of functional, durable, and scalable 

springs  

Khazaaleh, S.; Masana, R.; Daqaq, M. F.  

Vol. 236, Article No. 109811, May 2022 

 

2022/725  

Improvement on strength and toughness for 

CFRPs by construction of novel “soft-rigid” 

interface layer  

Pu, Y.; et al.  

Vol. 236, Article No. 109846, May 2022 

 

2022/726  

The effects of cations and concentration on 

reaction mechanism of alkali-activated blast 

furnace ferronickel slag  

Huang, Z.; Wang, Q.; Lu, J.  

Vol. 236, Article No. 109825, May 2022 

 

2022/727  

Rapid fiber alignment quantification in direct 

write printing of short fiber reinforced 

composites  

Wright, W. J.; et al.  

Vol. 236, Article No. 109814, May 2022 
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2022/728  

Effect of equienergetic low-velocity impact on 

CFRP with surface ice in low temperature arctic 

conditions  

Banik, A.; et al.  

Vol. 236, Article No. 109850, May 2022 

 

2022/729  

Heterostructures of mixed metal oxides 

(ZnMnO3/ZnO) synthesized by a wet-chemical 

approach and their application for the 

electrochemical detection of the drug 

chlorpromazine  

Balamurugan, K.; et al.  

Vol. 236, Article No. 109822, May 2022 

 

2022/730  

Effects of natural aging on precipitation behavior 

and hardening ability of peak artificially aged 

SiCp/Al-Mg-Si composites  

Zhu, S. Z.; et al.  

Vol. 236, Article No. 109851, May 2022 

 

2022/731  

Remote-controllable, tough, ultrastretchable, 

and magneto-sensitive nanocomposite 

hydrogels with homogeneous nanoparticle 

dispersion as biomedical actuators, and their 

tuned structure, properties, and performances  

Han, W. J.; et al.  

Vol. 236, Article No. 109802, May 2022 

 

2022/732  

Comfort fitting shape memory elastomer with 

constructed strong interface based on 

amphiphilic hybrid Janus particles  

Hu, J.; et al.  

Vol. 236, Article No. 109828, May 2022 

 

2022/733  

Enhanced ohmic heating and chloride 

adsorption efficiency of conductive seawater 

cementitious composite: Effect of non-

conductive nano-silica  

Tian, W.; Liu, Y.; Wang, W.  

Vol. 236, Article No. 109854, May 2022 

 

2022/734  

Effects of carbon nanotube-polydopamine 

hybridization on the mechanical properties of 

short carbon fiber/polyetherimide composites  

Sun, Z.; et al.  

Vol. 236, Article No. 109848, May 2022 

 

2022/735  

Red blood cell-like magnetic particles and 

magnetic field promoted neuronal outgrowth by 

activating Netrin-1/DCC signaling pathway in 

vitro and in vivo  

Liu, M.; et al.  

Vol. 237, Article No. 109789, May 2022 

 

2022/736  

Hierarchically porous N-doped C nanofibers 

comprising TiO2 quantum dots and ZIF-8-derived 

hollow C nanocages as ultralight interlayer for 

stable Li–S batteries  

Seon, Y. H.; Saroha, R.; Cho, J. S.  

Vol. 237, Article No. 109856, May 2022 

 

2022/737  

Shock resistance of elastomer-strengthened 

metallic corrugated core sandwich panels  

Wang, X.; et al.  

Vol. 237, Article No. 109840, May 2022 

 

2022/738  

Multi-physics design of a new battery packaging 

for electric vehicles utilizing multifunctional 

composites  

Pejman, R.; Gorman, J.; Najafi, A. R.  

Vol. 237, Article No. 109810, May 2022 

 

2022/739  

Enhanced optical nonlinearity and ultrafast 

carrier dynamics of TiO2/CuO nanocomposites  

Dong, L.; et al.  

Vol. 237, Article No. 109860, May 2022 
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2022/740  

Novel exploration of the flame retardant 

potential of bimetallic MXene in epoxy 

composites  

Gong, K.; et al.  

Vol. 237, Article No. 109862, May 2022 

 

2022/741  

Magnetic-driven wireless electrical stimulation 

in a scaffold  

Qi, F.; et al.  

Vol. 237, Article No. 109864, May 2022 

 

2022/742  

Deformation and failure of pseudo-ductile quasi-

isotropic all-carbon hybrid FRPS with an open 

hole under tension  

Sapozhnikov, S. B.; et al.  

Vol. 237, Article No. 109870, May 2022 

 

2022/743  

Prediction and analysis of properties of ramie 

fiber staple yarn reinforced unsaturated 

polyester composite based on fiber packing 

density  

Zuo, Q.; et al.  

Vol. 237, Article No. 109869, May 2022 

 

2022/744  

Investigation on air blast resistance of POZD-

coated composite steel plates: Experiment and 

numerical analysis  

Wang, W.; et al.  

Vol. 237, Article No. 109858, May 2022 

 

2022/745  

Magnetic ZrO2/PEI/Fe3O4 functionalized 

MWCNTs composite with enhanced phosphate 

removal performance and easy separability  

Liu, X.; et al.  

Vol. 237, Article No. 109861, May 2022 

 

 

 

2022/746  

Stretchable translucent nanocomposite 

membranes with 3D heterogeneous interfaces 

derived from sugar templates for mechano-

responsive optical applications  

Yun, S.; et al.  

Vol. 237, Article No. 109852, May 2022 

 

2022/747  

Internal low-velocity impact damage prediction 

in CFRP laminates using surface profiles and 

machine learning  

Hasebe, S.; et al.  

Vol. 237, Article No. 109844, May 2022 

 

2022/748  

Enhanced interfacial properties of hierarchical 

MXene/CF composites via low content 

electrophoretic deposition  

Hu, Y.; et al.  

Vol. 237, Article No. 109871, May 2022 

 

2022/749  

Matrix–fiber interfacial debonding in soft 

composite materials: Cyclically behavior 

modeling and microstructural evolution  

Mansouri, M. R.; et al.  

Vol. 237, Article No. 109853, May 2022 

 

2022/750  

Neutrophil-erythrocyte hybrid membrane-

coated hollow copper sulfide nanoparticles for 

targeted and photothermal/ anti-inflammatory 

therapy of osteoarthritis  

Xue, X.; et al.  

Vol. 237, Article No. 109855, May 2022 

 

2022/751  

Anisotropy in conventional and uniaxially 

thermoformed auxetic polymer foams  

Zhang, Q.; et al.  

Vol. 237, Article No. 109849, May 2022 
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2022/752  

Supramolecular hydrogel-loaded Prussian blue 

nanoparticles with photothermal and ROS 

scavenging ability for tumor postoperative 

treatments  

Tong, Z.; et al.  

Vol. 237, Article No. 109872, May 2022 

 

2022/753  

Waterproof geopolymer composites modified by 

hydrophobic particles and polydimethylsiloxane  

Ruan, S.; et al.  

Vol. 237, Article No. 109865, May 2022 

 

2022/754  

Experimental investigation into influences of Z-

pin and deltoid on structural properties and 

damage tolerance of CFRP T-joints  

Zhou, J.; et al.  

Vol. 237, Article No. 109875, May 2022 

 

2022/755  

Strain-rate dependent mode I cohesive traction 

laws for glass fiber-epoxy interphase using 

molecular dynamics simulations  

Chowdhury, S. C.; Gillespie, J. W.  

Vol. 237, Article No. 109877, May 2022 

 

2022/756  

Construction of sphere like samarium vanadate 

nanoparticles anchored graphene nanosheets 

for enhanced electrochemical detection of 

nitrofurantoin in biological fluids  

Babulal, S. M.; et al.  

Vol. 237, Article No. 109847, May 2022 

 

2022/757  

Synergistic fracture toughness enhancement of 

epoxy-amine matrices via combination of 

network topology modification and silica 

nanoparticle reinforcement  

Gao, J.; et al.  

Vol. 238, Article No. 109857, June 2022 

 

2022/758  

Stress field prediction in fiber-reinforced 

composite materials using a deep learning 

approach  

Bhaduri, A.; Gupta, A.; Graham-Brady, L.  

Vol. 238, Article No. 109879, June 2022 

 

2022/759  

Depth of penetration experiments of S-2 

glass/epoxy composites: A new Experimental 

Methodology in determining the rate dependent 

dynamic crush strength of composites (Gama) 

Haque, B. Z.; Kubota, M.; Gillespie, J. W.  

Vol. 238, Article No. 109917, June 2022 

 

2022/760  

Pearlite formation via martensite  

Li, S.; et al.  

Vol. 238, Article No. 109859, June 2022 

 

2022/761  

Dual-mode biomimetic soft actuator with 

electrothermal and magneto-responsive 

performance  

Li, W.; et al.  

Vol. 238, Article No. 109880, June 2022 

 

2022/762  

Label-free electrochemical immunosensor based 

on l-cysteine-functionalized AuNP on reduced 

graphene oxide for the detection of dengue virus 

E-protein in dengue blood serum  

Sangili, A.; et al.  

Vol. 238, Article No. 109876, June 2022 

 

2022/763  

Antimicrobial, UV blocking, water-resistant and 

degradable coatings and packaging films based 

on wheat gluten and lignocellulose for food 

preservation  

Chen, Y.; et al.  

Vol. 238, Article No. 109868, June 2022 
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2022/764  

Technological improvement rates and recent 

innovation trajectories in automated advanced 

composites manufacturing technologies: A 

patent-based analysis  

Alves de Campos, A.; Henriques, E.; Magee, C. L.  

Vol. 238, Article No. 109888, June 2022 

 

2022/765  

Electroluminescent strain sensing on carbon 

fiber reinforced polymer  

Qiu, J.; et al.  

Vol. 238, Article No. 109893, June 2022 

 

2022/766  

Design, manufacturing and FEA prediction of the 

mechanical behavior of a hybrid-molded 

polycarbonate / continuous carbon fiber 

reinforced composite component  

Monti, M.; et al.  

Vol. 238, Article No. 109891, June 2022 

 

2022/767  

Experimental investigations on 

phenomenological constitutive model of closed-

cell PVC foam considering the effects of density, 

strain rate and anisotropy  

Tang, Y.; et al.  

Vol. 238, Article No. 109885, June 2022 

 

2022/768  

Design of zero thermal expansion and high 

thermal conductivity in machinable xLFCS/Cu 

metal matrix composites  

Pang, X.; et al.  

Vol. 238, Article No. 109883, June 2022 

 

2022/769  

Assessment of performance degradation of 

hybrid flax-glass fiber reinforced epoxy 

composites during a salt spray fog/dry aging 

cycle  

Fiore, V.; et al.  

Vol. 238, Article No. 109897, June 2022 

2022/770  

Hydrogen-bonded quasi-layered polypyrrole-

tungstate complex with exceptional 

electrochemical capacitance over 25000 cycles  

Liu, H.; et al.  

Vol. 238, Article No. 109910, June 2022 

 

2022/771  

A hybrid method for determination of fatigue 

limit and non-destructive evaluation of 

composite structures after low-velocity impact 

loading  

Katunin, A.; et al.  

Vol. 238, Article No. 109898, June 2022 

 

2022/772  

Study on the floating kinetics of graphene in 

molten Sn-based alloy based on in-situ 

observation of X-ray radiography  

Li, Y.; et al.  

Vol. 238, Article No. 109909, June 2022 

 

2022/773  

Highly conductive ZrO2–x spheres as 

bifunctional framework stabilizers and gas 

evolution relievers in nickel-rich layered 

cathodes for lithium-ion batteries  

Kim, Y. J.; et al.  

Vol. 238, Article No. 109911, June 2022 

 

2022/774  

Multifunctional cellular sandwich structures 

with optimised core topologies for improved 

mechanical properties and energy harvesting 

performance  

Chen, B.; et al.  

Vol. 238, Article No. 109899, June 2022 

 

2022/775  

High thermal conductivity in diamond induced 

carbon fiber-liquid metal mixtures  

Zeng, C.; Ma, C.; Shen, J.  

Vol. 238, Article No. 109902, June 2022 
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2022/776  

Electrospinning of PVP-based ternary 

composites containing SiO2 nanoparticles and 

hybrid TiO2 microparticles with adsorbed 

superoxide radicals  

Passaro, J.; et al.  

Vol. 238, Article No. 109874, June 2022 

 

2022/777  

High-temperature oxidation behavior and 

mechanism of the Si-based thermal protective 

coating for SiCf/SiC composites under static 

oxidation and H2O/O2/Na2SO4 corrosion 

oxidation  

Quan, H.; et al.  

Vol. 238, Article No. 109906, June 2022 

 

2022/778  

Sodium-deficient O3–Na0.75Fe0.5-

xCuxMn0.5O2 as high-performance cathode 

materials of sodium-ion batteries  

Wei, T. T.; et al.  

Vol. 238, Article No. 109912, June 2022 

 

2022/779  

Innovative design of hierarchical cobalt-based 

borate functionalized black phosphorus 

structure with petal-like wrinkle: Enhancing the 

fire safety and mechanical properties of epoxy 

resin  

Zhou, Y.; et al.  

Vol. 238, Article No. 109886, June 2022 

 

2022/780  

Processing, thermal conductivity and flame 

retardant properties of silicone rubber filled with 

different geometries of thermally conductive 

fillers: A comparative study  

Li, Y. T.; et al.  

Vol. 238, Article No. 109907, June 2022 

 

2022/781  

Synthesis of waterborne polyurethane by 

inserting polydimethylsiloxane and constructing 

dual crosslinking for obtaining the superior 

performance of waterborne coatings  

Li, F.; et al.  

Vol. 238, Article No. 109889, June 2022 

 

2022/782  

Efficient Co–Ni oxysulfide nanoarchitectured 

materials for long-lasting electrochemical cells: 

Biodegradable parafilm assisted pouch-type cells 

for portable electronic applications  

Ramulu, B.; Arbaz, S. J.; Yu, J. S.  

Vol. 238, Article No. 109915, June 2022 

 

2022/783  

Super-stretchable polymer-AgPdCu superlattice 

electrodes for high-performance wearable 

electronics  

Sim, H. M.; et al.  

Vol. 238, Article No. 109914, June 2022 

 

2022/784  

Robust bioactive protein-based screws with dual 

crosslinked network for internal bone fixation  

Zhang, Q. C.; et al.  

Vol. 238, Article No. 109884, June 2022 

 

2022/785  

Synergistic effect of cellulose nanocrystals-

graphene oxide as an effective nanofiller for 

enhancing properties of solventless polymer 

nanocomposites  

Dhamodharan, D.; et al.  

Vol. 238, Article No. 109918, June 2022 

 

2022/786  

Design and manufacture of thermoplastic 

carbon fiber/polyethylene terephthalate 

composites underbody shield to protect the 

lithium-ion batteries for electric mobility from 

ground impact  

Um, H. J.; et al.  

Vol. 238, Article No. 109892, June 2022 
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2022/787  

Arbitrarily shapeable and conductive hydrogel 

with “Magic Cube” like structure for real-time 

monitoring and promoting wound healing  

Chen, F.; et al.  

Vol. 238, Article No. 109903, June 2022 

 

2022/788  

Chloride binding behavior of synthesized 

reaction products in alkali-activated slag  

Cai, W.; et al.  

Vol. 238, Article No. 109919, June 2022 

 

2022/789  

In situ study on fracture behaviors of SiC/2A14Al 

composite joint： Co-construction of 

microstructure and mechanical properties via 

laser welding  

Zhang, M.; et al.  

Vol. 238, Article No. 109882, June 2022 

 

2022/790  

High-performance flame-retardant 

polycarbonate composites: Mechanisms 

investigation and fire-safety evaluation systems 

establishment  

Mu, X.; et al.  

Vol. 238, Article No. 109873, June 2022 

 

2022/791  

A simple and universal strategy for construction 

and application of silica-based flame-retardant 

nanostructure  

Qiu, X.; et al.  

Vol. 238, Article No. 109887, June 2022 

 

2022/792  

Novel enzyme-sensitive poly-tioxolone 

membranes for peritendinous anti-adhesion  

Li, Y.; et al.  

Vol. 238, Article No. 109904, June 2022 

 

 

 

2022/793  

A bio-inspired foam-filled multi-cell structural 

configuration for energy absorption  

Yao, R.; et al.  

Vol. 238, Article No. 109801, June 2022 

 

2022/794  

Preparation and mechanism study of a high 

efficiency bio-based flame retardant for 

simultaneously enhancing flame retardancy, 

toughness and crystallization rate of poly (lactic 

acid)  

Xu, Y.; et al.  

Vol. 238, Article No. 109913, June 2022 

 

2022/795  

Architected cellular fiber-reinforced composite  

Estakhrianhaghighi, E.; et al.  

Vol. 238, Article No. 109894, June 2022 

 

2022/796  

On mode-I and mode-II interlaminar crack 

migration and R-curves in carbon/epoxy 

laminates with hybrid toughening via core-shell 

rubber particles and thermoplastic micro-fibre 

veils  

Akbolat, M. Ç.; et al.  

Vol. 238, Article No. 109900, June 2022 

 

2022/797  

Electrospun biodegradable nanofibers loaded 

with epigallocatechin gallate for guided bone 

regeneration  

Song, L.; et al.  

Vol. 238, Article No. 109920, June 2022 

 

2022/798  

Targeted modification of black phosphorus by 

MIL-53(Al) inspired by “Cannikin's Law” to 

achieve high thermal stability of flame retardant 

polycarbonate at ultra-low additions  

Qian, Z.; et al.  

Vol. 238, Article No. 109943, June 2022 
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2022/799  

β-CD/PEI/PVA composite hydrogels with 

superior self-healing ability and antibacterial 

activity for wound healing  

Liu, D.; et al.  

Vol. 238, Article No. 109921, June 2022 

 

2022/800  

Simultaneous improvements of the fire safety, 

mechanical properties and water resistance of 

vinyl ester resin composites by introducing 

microencapsulated ammonium polyphosphate 

by polytriazole  

Du, H.; et al.  

Vol. 238, Article No. 109908, June 2022 

 

2022/801  

Qualitative and quantitative analysis of neutron 

irradiation effects in SiC/SiC composites using X-

ray computed tomography  

Arregui-Mena, J. D.; et al.  

Vol. 238, Article No. 109896, June 2022 

 

2022/802  

Adjustable brittle-ductile transition behavior and 

rheological behavior of polypropylene random 

copolymer nanocomposites through well 

interfacial-loaded nanoparticles  

Zhao, S.; et al.  

Vol. 238, Article No. 109939, June 2022 

 

2022/803  

A facile, biosynthetic design strategy for high-

performance multifunctional bacterial cellulose-

based dressing  

Yang, Z.; et al.  

Vol. 238, Article No. 109945, June 2022 

 

2022/804  

A novel filler of biocomposites for long-term self-

regulated delivery of immunomodulatory and 

antibacterial components to accelerate bone 

regeneration  

Min, H.; et al.  

Vol. 238, Article No. 109942, June 2022 

 

2022/805  

Sustainable plastic composites by polylactic acid-

starch blends and bleached kraft hardwood 

fibers  

Serra-Parareda, F.; et al. 

Vol. 238, Article No. 109901, June 2022 

 

2022/806  

P-doped PANI/AgMWs nano/micro coating 

towards high-efficiency flame retardancy and 

electromagnetic interference shielding  

Zhang, L.; et al.  

Vol. 238, Article No. 109944, June 2022 

 

2022/807  

Preservation of cardiac functions post 

myocardial infarction in vivo by a phenylboric 

acid-grafted hyaluronic hydrogel with anti-

oxidation and accelerated degradation under 

oxidative microenvironment  

Wang, S.; et al.  

Vol. 238, Article No. 109941, June 2022 

 

2022/808  

A bioprosthetic heart valve prepared by 

copolymerization of 2-isocyanatoethyl 

methacrylate modified pericardium and 

functional monomer  

Zheng, C.; et al.  

Vol. 238, Article No. 109922, June 2022 

 

2022/809  

Nanotextured surfaces with enhanced ice-

traction and wear-resistance  

Namdari, N.; et al.  

Vol. 238, Article No. 109916, June 2022 

 

2022/810  

In situ elastic constant determination of 

unidirectional CFRP composites via backwall 

reflected multi-mode ultrasonic bulk waves 

using a linear array probe  
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Cao, H.; et al.  

Vol. 238, Article No. 109953, June 2022 

 

2022/811  

Superior superplasticity and multiple 

accommodation mechanisms in TiB reinforced 

near-α titanium matrix composites  

Qiu, P.; et al.  

Vol. 238, Article No. 109940, June 2022 

 

2022/812  

Multi-hierarchical earbuds-ball-like silicon 

suboxide-carbon hybrids design for high-

performance lithium storage  

Yang, Z.; et al.  

Vol. 238, Article No. 109951, June 2022 

 

2022/813  

Hybrid nanoparticles based on novel Schiff Base 

for durable flame retardant and antibacterial 

properties  

Li, N.; et al.  

Vol. 238, Article No. 109905, June 2022 

 

2022/814  

A one-photon excitation pathway in 0D/3D 

CoS2/ZnIn2S4 composite with nanoparticles on 

micro-flowers structure for boosted visible-light-

driven photocatalytic hydrogen evolution  

Cai, Y.; et al.  

Vol. 238, Article No. 109955, June 2022 
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Sponsored 
Research Project 

Evaluation and management of longitudinal force on 

substructures of railway bridges  

 

April 2017- December 2020 
Project Leader 

 
Dr K.Kesavan  

 
 

Dr Ing  Saptarshi Sasmal 

 
Team  

Prof Santosh Kapuria 
Dr Balaji Rao 
Dr Parivallal S  
Dr Srinivas V 
Dr Anandavalli N 
Dr Arun Sundaram B 
Dr Lakshmi K 
Mr Saravana Kumar 
Dr Nawal Kishor Banjara 
Dr B.S.Sindu 
Mr M.Kannusamy 
Ms  A.Thirumalai Selvi 

Objectives Achieved/ Progress 

made: 

The main aim of this project is to 

evaluate the longitudinal force 

coming on the railway bridge sub 

structure due to the passage of 

trains. Experimental investigations 

at laboratory was carried out to 

understand dispersion of 

longitudinal forces in railway 

bridges. Experimental 

investigations were carried out on 

three bridges 60 (PSC box girder), 

145 (steel plate girder) and 1584 

(steel plate girder) for the 

evaluation of longitudinal forces 

(Figs. 1). Instrumentation of the 

bridge was carried out using 

strain gages, displacement 

transducers and accelerometers. 

Dynamic tests were carried out 

using special train formation as 

per RDSO guidelines and 

responses were measured. Finite 

element simulations were also 

carried out to study the 

behaviour under different 

loading conditions. 

Fig. 1 Instrumentation and testing of different Bridges 

Benefits likely to accrue to the sponsor on completion of project:   

The measured  longitudinal force will be useful for the effective design of railway bridges. 

Bridge 1584 Bridge 60 

Bridge 145 
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   Sponsoring Agency: M/s. Escorts Railway Equipment Division 
 

 

 
  

Sponsored 
Research Project 

Testing and evaluation of AAR-H coupler with draft 

gear assembly   

November 2018- May-2019 

 
Project Leader 

 

 
           Shri G. Ramesh  

 
Team 

Dr P.S. Ambily 

Objective Achieved/ Progress 

made: 

The AAR-H tight lock coupler and 

draft gear supplied by M/s. Voith 

Turbo India Private Limited, 

Hyderabad were tested for static 

load displacement characteristics in 

tension and compression modes, 

compressive proof load of   2000 

kN, tensile proof load of 1000 kN 

and tensile fracture load of 1500 

kN.   There was no permanent 

deformation at compression and 

tension proof loads and the strains 

were within the elastic limit of 

0.2%. No fracture deformation 

observed at 1500 kN tensile load in 
AAR-H coupler. The draft gear and 
coupler assembly (duly strain gauged) 

were mounted on the test fixture and 

erected on the testing machine in 

vertical position as shown in Fig.1 a 

and b. The coupler assembly was 

subjected to bending proof load of 

300 kN and bending fracture load of 

500 kN.  There was no permanent 

deformation at bending proof load 

and the strains were within the elastic 

limit of 0.2%. No fracture deformation 

observed at 500 kN bending load. 

(a) 

Benefits likely to accrue to the sponsor on completion of project:   

Testing of locomotive coupler and draft gear assemblies will be beneficial to Indian Railways to improve and 

ensure the passenger safety in existing coaches and newly developed coaches. 

Fig. 1 View of typical test setup of draft gear and coupler assembly  

 

(b) 
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 Sponsoring Agency: Visakhapatnam Port Trust, Visakhapatnam, A.P 
 

 

 
  

Sponsored 
Research Project 

Condition assessment and performance evaluation of 

four number of bridges at VPT and formulation of 

remedial measures  

January 2019 -  July 2019 

 
Project Leader 

 
Dr  V. Srinivas  

 
Team 

Prof Santosh Kapuria 
Dr Ing Saptarshi Sasmal  
Dr S. Parivallal 
Dr K. Kesavan 
Dr B. Arun Sundaram 
Shri. K. Saravana Kumar 
Dr Nawal Kishor Banjara  
Dr B.S.Sindu  
 

Objective Achieved/ Progress made: 

Visual inspection was carried out on 

all the four bridge sites viz. Ambedkar 

Centenary flyover bridge and NHAI 

bridge Nehru Centenary flyover 

bridge, Sardharvallabai Patel Parallel 

bridge, Bowstring girder bridge on 

IBP road and some major 

observations were made. 

Instrumentations were carried out at 

different locations of the bridges for 

strain, deflection and vibration 

response measurement. A tripper 

truck (with different load cases) was 

positioned at different locations on 

the bridge span and the strain and 

deflection responses obtained at 

critical locations under these load 

cases was measured. Then, numerical 

models of the bridges were simulated 

using the information provided in the 

drawings and site measurements. 

The deflection response obtained 

from the numerical model at the 

critical locations under different 

load cases (considered in the field 
investigations) is validated with the 

field measurements. IRC loading is 

then applied on the validated 

numerical models and checked for 

safety. Figures1(a) & 1(b) show the 

general view, distresses in bridges, 

instrumentations and loading of the 

bridges. From the visual, field and 

numerical investigations of the 

bridges, some alarming sign of 

distresses in bearings, pier cap, 

pedestal, rupture of prestressing 

cable are envisaged. Inorder to 

improve the condition and rating of 

the bridge structure and to continue 

the normal traffic, recommendations 

are provided along with traffic load 

restrictions and further appropriate 

suitable repair/retrofitting schemes 

were recommended. 

Benefits likely to accrue to the sponsor on completion of project:  

 The recommendations will be useful for repair and retrofitting of distressed members, which in turn will 

enhance the service life of the bridges. 

Fig. 1 General view of the bridges 

(a) (b) 
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and three types of aggregates have 

been made for this study. 

Comprehensive study has been 

carried out on the slag aggregate as 

well as on the concrete made using 

slag aggregate. Water absorption 

test, one of the important properties 

for slag aggregate carried out in this 

study is shown in Fig. 2. 

The essential properties such as 

mechanical and durability 

characteristics which determine the 

quality of the concrete is obtained. It 

is found that the mechanical 

properties and durability 

characteristics obtained for the 

concrete made with slag aggregate is 

comparable with that of the concrete 

made with river sand and M-sand.  

Benefits likely to accrue to the sponsor on completion of project:   

The fine aggregate made using the slag aggregate can be used as an alternative for river sand.  

 

                                                              Sponsoring Agency: Agni Steels Private Ltd. Erode, Tamil Nadu  
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sponsored 
Research Project 

Experimental studies to investigate the efficacies of 

induction furnace slag as a substitute for river sand 

 

February 2019 -  June 2019 

 
Project Leader 

 

 
 

Dr T. Hemalatha 
 

Team 

Dr  B.S Sindu   

Objective Achieved/ Progress 

made: 

The main objective of this work is 

to find the feasibility of using this 

slag fine aggregate as an 

alternative to conventional river 

sand/M sand. Experimental 

investigations carried out on the 

aggregate prepared from the 

slag, a steel industry waste is 

presented in this study. Initially, 

the as received slag has been 

crushed to the fine aggregate 

size as shown in Fig. 1 and 

detailed study has been carried 

out on the slag aggregate. 

Total of six concrete mixes with 

two types of cement (OPC and PPC) 

Fig. 1 a) As received b) Crushed in jaw crusher c) Crushed aggregate passed in 2.36 mm sieve 

Fig. 2. Water absorption test a) Slag aggregate immersed in water b) Slag aggregate in saturated 

surface dry condition c) Aggregate in oven 
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Sponsoring Agency: M/s. NTPC Ltd., Ramagundam, Telangana 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
Project Leader 

 
Dr  S. Bhaskar  

 
Team 

Dr A. Kanchana Devi 
Shri Bhashya Vankudothu 

Sponsored 
Research Project 

Condition assessment of cooling water pump house, 

clarifloculator, water treatment plant and DM pre-

treatment plant (Phase -III)  

February 2019 – May 2019 

Objectives Achieved/ Progress 

made: 

The present condition of 

identified structures were 

assessed systematically by 

carrying out in-situ non-

destructive testing (NDT). 

Detailed visual observation was 

carried out on cooling water 

pump house, Clarifloculator, 

Water treatment/pretreatment 

plant (PTP) and DM pre-

treatment plant. Rebond hammer 

and Ultrasonic pulse velocity 

(UPV) tests were carried out on 

selected structural members for 

the delamination of cover 

concrete, quality and integrity 

assessment of concrete. Concrete 

resistivity, half-cell potentials and 

concrete powder samples were 

collected for corrosion assessment 

of rebars. Figures 1 and 2 show the 

concrete powder sample collection 

and HCP survey on a typical 

structural member. The test data 

were analysed and observed that 

the deteriorations such as signs of 

corrosion, delamination of cover 

concrete, cracking, 

seepage/leakage, loss of rebars due 

to corrosion, etc. are observed in 

some of the columns and beams of 

PTP and DM plant structures.  

Dampness and seepage of water is 

observed through RC walls of 

clarifloculators, which has to be 

arrested completely for long term 

durability against rebar corrosion.  

aBenefits likely to accrue to the sponsor on completion of project:   

Repair measures were suggested for improving the quality, integrity and durability of structural 

members/components, which in turn, enhance the long term durability of plant structures. 

Fig. 1 Concrete powder sample 

collection on a typical column 

 

Fig. 2 Half-cell potential 

measurements on a typical column 
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 Sponsoring Agency: M/s. Mitsubishi Hitachi Power Systems India Pvt. Ltd. 
 

 
 

 
Project Leader 

 

 
Shri  G. Ramesh Babu 

 
Team 

Dr A. Abraham 
Smt S. Chitra Ganapathi 
Smt M. Keerthana 
 

Sponsored 
Research Project 

Wind tunnel investigations on 200m tall RC chimneys 

- FGD system package for RIHAND STPP, Stage II & III 

(4X500 MW)  

March 2019 - June 2019 

Objectives Achieved/ Progress 

made: 

Wind tunnel investigations were 

carried out on two 200m tall RC 

chimneys under isolated and 

interference conditions (Fig. 1). Tests 

were conducted on the 1:250 scale 

aero-elastic model and model is 

instrumented with strain gauges at 

four different locations i.e., at base, at 

0.25 H, 0.5 H and at 0.75 H to measure 

the bending moment at those 

locations and also instrumented with 

accelerometers at top to measure tip 

deflections.  Tests were carried out in 

two sets of interference 

configurations for various angles of 

wind incidences for both shell alone 

and shell with flue liner cases with 

nine different wind speeds in the 

range of 15.5 m/s to 34 m/s.  Based 

on the detailed analysis of data of all 

the test cases, the final design base 

bending moment and design tip 

deflections including interference 

effects have been determined. 

Fig. 1 View of the models of chimneys with interfering bodies in wind 

tunnel for typical angles of wind incidence (600 and 3300) 

Benefits likely to accrue to the sponsor on completion of project:   

Bending moments and tip deflections of the proposed chimneys considering interference effects are useful for 

the design of the proposed 200m tall chimneys. 
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What could we do with bigger data pipes? Singapore tests a 5G construction 

site 

Date: June 13, 2022 

 

Robots and drones equipped with scanners are often held up as a productivity breakthrough for 

construction, allowing teams to monitor activity and measure progress automatically without 

requiring the physical presence of surveyors and supervisors. 

 

But their usefulness is limited by the data-carrying capacity of today’s wireless telecommunication 

networks, the “pipes” through which data travels. 

 

Robots and drones may be able to collect gigabytes of data per second, but it takes a long time to 

send that quantity of data over the airwaves through today’s fourth generation (4G) networks, 

meaning real-time interaction between the BIM model, say, and the new data coming in is difficult. 
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20,000% faster 

The emerging fifth generation (5G) standard for broadband cellular networks could change that 

because its “pipes” are exponentially bigger. 

 

Claims vary but according to Verizon, 4G delivers data at a rate of 100 megabytes per second 

while 5G can deliver at a rate of 20 gigabytes a second, a nearly 20,000% increase, meaning real-

time transmission of huge amounts of data becomes possible. 

 

What this might mean for construction is now being tested in Singapore in a pilot run by Gammon 

Pte Ltd, the Singaporean subsidiary of Hong Kong-headquartered Gammon Construction, mobile 

operator Singtel, and the Building Construction Authority, an agency of the government of 

Singapore. 

Standalone 5G network 

The trial is taking place on Sentosa island where Singtel has deployed a standalone 5G network 

for Gammon’s site running in the 3500 MHz spectrum band. Supported by Govtech Singapore, 

the project is set to run until the end of 2022. 

The GSMA, a global organisation representing mobile network operators, has prepared a case 

study of the trial to show the potential of 5G combined with mobile computing and data collection 

to advance construction productivity. 

Four things to test 

According to it, Gammon hopes to boost productivity by as much as 40% by using robots, drones 

and other technology in four ways. In the first, 5G-connected robots from Boston Dynamics track 

the progress of the structure being built. The robots use 3D laser scanners to update a building 

information model (BIM) residing in the cloud. 

Secondly, the 5G network is used to connect to a wireless mobile CCTV station that moves around 

the site to transmit live video back to Gammon’s command centre, where video analytics 
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developed by Gammon can detect hazards or breaches of safety protocol. This system spots 

whether a worker is wearing a hard hat or entering a restricted area, for example. Gammon bets 

this could reduce the number of supervisors it needs on each project. 

The third use is drones equipped with a Quectel RM5000-Gl module that can inspect parts of the 

structure that are inaccessible without scaffolding or cherry pickers, which would speed up the 

inspection process and cut costs. It also opens up the possibility for future authority inspections to 

be conducted remotely. 

Finally, Gammon is using 5G and augmented reality (AR) headsets to let workers and supervisors 

on site see how the planned construction methodology will unfold around them, so they can detect 

issues before work starts. “You start seeing potential risks that you wouldn’t see if you look just 

at a 3D model or step-by-step pictorials,” Michael O’Connell, general manager at Gammon, told 

the GSMA. 

Live feed from site 

The high capacity of the 5G network allows for the 3D scanning data collected by the robots to be 

processed live while they are still on site. “This is something that we’ve never managed before,” 

O’Connell said. “I wouldn’t say it’s the Holy Grail, but it is quite close.” 

He added: “If I have got 50 to 60 scan points that I want to do in a day, I’d send two skilled 

employees down to the site to do that scanning and it would probably take them the entire day and 

even then I can’t process anything until they come back [with memory cards].” 

The 5G-connected CCTV notifies Gammon staff immediately about any safety or operational 

risks. Michael O’Connell said he couldn’t quantify the benefit of that yet, but expected that the 

system would lead to a significant reduction in accidents. 

“The 3D model tends to drift” 

O’Connell approved of using augmented reality to visualise the sequence of construction on site. 

“The trial that we did on Sentosa was very, very successful,” he said. “You’re essentially taking 

an operations team or your safety team and you’re going through the step-by-step installation in 
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the actual location on site, a digital trial run for the upcoming activity. So we will certainly be 

looking at using that for some of the key risk activities on our new MRT (mass rapid transit system) 

project.” 

He also said 5G would enhance the usefulness of BIM models. “You need 5G capabilities because 

of the size of the data you’re dealing with now with some of the BIM models, they’re so detailed. 

If you want to use those models for verification of what you’ve built, then you need that 5G 

capability. If I want to laser scan something and overlay it for the BIM model, I can get a very 

accurate representation. But if you don’t have the bandwidth … the 3D model tends to drift.” 

Story Source: 

https://www.globalconstructionreview.com/what-could-we-do-with-bigger-data-pipes-singapore-

tests-a-5g-construction-site/ 

 

 

The world's first floating city prototype unveiled in South Korea 

The self sustainable city is designed to handle rising sea levels. 

Date: April 27, 2022 
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In a response to the threat posed by rising sea levels, UN-Habitat, the Busan Metropolitan City of 

the Republic of Korea, and the blue tech company OCEANIX unveiled the world’s first prototype 

sustainable floating city.  

 

“Sea level rise poses an existential threat for some small islands and some low-lying coasts,” states 

a recent IPCC report from February.  

The climate change and information portal, run by the National Oceanic and Atmospheric 

Administration, Climate.gov points out that the global sea level has risen by eight to nine inches 

since 1880. What's more unnerving is that one-third of the rise in sea level happened in the last 25 

years. 

 

The floating city, OCEANIX Busan, aims to provide breakthrough technology for coastal cities 

facing severe land shortages that are compounded by climatic threats. The city will serve as the 

"world's first prototype sustainable floating city," aiming to be "a flood-proof infrastructure that 

rises with the sea," supplying its own food, energy, and water. 

 

The floating city has six integrated systems: zero waste and circular systems, closed-loop water 

systems, food, net-zero energy, innovative mobility, and coastal habitat regeneration. These 

interconnected systems will generate 100 percent of the required operational energy on-site 

through floating and rooftop photovoltaic panels.  

 

Each neighborhood will treat and replenish its own water, reduce and recycle resources, and 

provide innovative urban agriculture. 

 

OCEANIX Busan is the world’s first prototype of a resilient and sustainable floating community. 

The interconnected neighborhoods spread across 6.3 hectares that can accommodate a community 

of 12,000 people.  

 

Starting from a community of 3 platforms with 12,000 residents and visitors, it has the potential 

to expand to more than 20 platforms. The floating platforms are accompanied by dozens of 
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productive outposts with photovoltaic panels and greenhouses that can expand and contract over 

time based on the city's needs.  

Designed to meet the emerging needs of coastal cities 

The designer of the city was OCEANIX, a U.S.-based blue tech company that designs and builds 

floating cities, while the BIG-Bjarke Ingels Group and SAMOO (Samsung Group) were the lead 

architects of the project. 

 

“Today is a pivotal milestone for all coastal cities and island nations on the frontlines of climate 

change. We are on track to delivering OCEANIX Busan and demonstrating that floating 

infrastructure can create new land for coastal cities looking for sustainable ways to expand onto 

the ocean, while adapting to sea-level rise,” said  Philipp Hofmann, CEO of OCEANIX. 

 

“As Mayor of the Metropolitan City of Busan, I take seriously our commitment to the credo ‘The 

First to the Future’. We joined forces with UN-Habitat and OCEANIX to be the first to prototype 

and scale this audacious idea because our common future is at stake in the face of sea level rise 

and its devastating impact on coastal cities,” said Busan Mayor Park Heong-joon, who has set an 

ambitious agenda, including turning Busan into a green smart city and launching a bid for World 

Expo 2030. 

 

The Executive Director of UN-Habitat, Ms. Maimunah Mohd Sharif said, “We cannot solve 

today’s problems with yesterday’s tools. We need to innovate solutions to global challenges. But 

in this drive for innovation, let’s be inclusive and equitable and ensure we leave no one and no 

place behind. I am happy this Roundtable takes place ahead of the High-Level Meeting on the New 

Urban Agenda, where cities and countries around the world come together to discuss sustainable 

urbanization.” 

 

“In designing a solution for the most vulnerable coastal locations on the frontlines of climate 

change, OCEANIX’s new modular maritime neighborhoods will be a prototype for sustainable 

communities informed by Busan’s unique juxtaposition of old and new. Creating a connection 
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between the city and the seaside, OCEANIX Busan will expand this spirit onto the waterfront,” 

said Bjarke Ingels, Founder and Creative Director of BIG-Bjarke Ingels Group. 

This is as scary as it is exciting to achieve such a feat, but living in a city that resembles the 

communities where people try to survive in the dystopian movie Water World is kind of 

pessimistic. 

Story Source: 

 

https://interestingengineering.com/the-worlds-first-floating-city-prototype-unveiled-in-south-korea 
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Applying Artificial Intelligence to Construction 

Rene Morkos is the founder and CEO of ALICE Technologies, which is the industry’s first AI-

powered simulation and optimization platform for construction planning, scheduling, and 

management.  Born the son of a civil engineer, Rene was raised in the construction business.  And, 

as an adult, Rene Morkos has worked on projects large and small that span across the globe 

including places such as: Beirut, Dubai, Afghanistan, and Athens.  No matter where he went, 

however, the same questions plagued every jobsite on every continent: “How do we build faster?” 

“What can we do to speed up the job?”  “Why are crews waiting?” 

The answer came to Rene when he was researching during his PhD in Construction Management 

at Stanford; the research revealed that on any given construction site, work was only being 

completed 3 percent of the time.  Morkos describes this moment as an “epiphany” and made him 

wonder what he could do to make the construction industry more efficient and more 

effective.  Stanford’s location at the heart of Silicon Valley gave him inspiration on where to start. 

Morkos soon began researching ways in which artificial intelligence (AI) could play a role in 

addressing the construction industry’s inefficiencies.  The result was an application of AI to 

construction scheduling and ongoing project management.  Thus, ALICE Technologies was 

created. 

Now, ALICE has evolved into a tool that helps contractors and owners plan, bid, and build more 

effectively, focusing primarily on the infrastructure segment.  The technology is so effective, in 

fact, that for a typical $500 million dollar construction project ALICE cuts the project duration by 

an average of 15 percent and reduced labor costs by an average of $30 million. 

ALICE is able to do this because it does what no human can do, generate millions of potential 

scheduling options within minutes.  It also allows owners and operators to analyze and choose 

which of these scheduling options works best for them.  This becomes even more prescient when 

projects are delayed or altered by unforeseen circumstances—global pandemic, delayed 

shipments, extreme weather, etc.—that have the potential to slow construction and raise both 

material and labor costs. 

ALICE is simple to use as well, requiring only that users upload a 3D model, break down scope, 

input construction methods and cost information, and add addition constraints.  Within ten minutes 

of setting the plan, ALICE generates a multitude of valid resource-loaded solutions for building 

and optimizing resources.  This helps contactors manage risk, selecting the best strategy and 

schedule for their project.  Knowing that they have covered all major contingencies also helps 

contractors bid more confidently because they know their proposal is not only constructible but is 

also optimized to their goals. 

For now, ALICE has primarily found a home in larger markets, serving big companies—such as 

Parsons, HDCC, and Kajima Corporation—that work on big projects.  Morkos also believes there 

is a ton of room to grow.  He notes that much of the technology within the same sector—Excel, 

Microsoft Project, and P6—was developed decades ago and are still being used.  He believes that 

ALICE represents a powerful new alternative to these old methods.  The key now, according to 

84 



Research Alert                                                                                 Vol.32, Nos.1-4, January-April 2022 
 

Morkos, is helping the market understand how to put these alternatives to work and make it easier 

for customers to embrace and use them. 

Improve project schedules, find your optimal resource mix, and maximize project 

profitability with ALICE 

Deliver better business results with the world's first AI-powered construction simulation and 

optimization platform. 

 

 

Source: https://blog.alicetechnologies.com/case-studies/airport-expansion-project  
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Overcoming Complexity and Driving Efficiency in Bridge Design with 

Parametric Design 

Engineers are under growing pressure to be more productive while, at the same time, structural 

design is becoming increasingly complex. The architectural design tools of today have expanded 

the possibilities for more curves and amazing structural details, all of which end up on the desktops 

of structural engineers who are working with smaller budgets to meet tighter deadlines. While this 

is especially true in bridge design, the majority of the bridge industry remains heavily reliant on 

drawings as primary documents. Although widely adopted, traditional 2D CAD workflows don’t 

solve the challenges commonly seen on projects today such as material waste, rework, RFIs, 

budget overruns, schedule delays, and a general lack of productivity. 

These constraints are driving a growing number of structural engineers to explore parametric 

design and BIM-based workflows. Parametric design shifts the expression of design from 

geometry to the underlying logic, allowing engineers to establish rules and parameters for a model, 

rather than model the geometry directly. These rules operate on the input parameters, and the 

model is an inevitable outcome. So, when adjusting one parameter, such as the number of columns 

or the width of a deck, all of the model objects affected by that change are automatically updated. 

When parametric design is combined with the proper BIM software, the parameters can 

simultaneously drive information-rich BIM data beyond simple geometry. 

This might sound complicated, but it’s all about overcoming limitations and rapidly creating 

design alternatives for complex shapes. Today, structural engineers are leveraging a parametric 

workflow without prior knowledge of programming through direct links between BIM software 

and visual programming tools such as Grasshopper, a pre-installed plugin for Rhinoceros 6, a 3D 

computer graphics and computer-aided design (CAD) application. This allows engineers to define 

input parameters such as coordinates, dimensions, or curves and visually script rules that act on 

those parameters, generating the desired geometry or other output, which can then be applied 
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directly to live objects using a parametric BIM software. By bringing the parametric design into a 

3D parametric modeling environment, such as Tekla Structures, repetitive tasks and change 

updates are automated. This allows engineers to quickly, accurately and easily create a truly 

constructible 3D bridge model, fulfilling any Level of Development (LOD) requirement and 

ensuring all deliverables, including the model, drawings and material lists, are consistent. 

Based on attributes the engineer defines, the effects of any change to the design are automatically 

populated throughout the model. Grasshopper takes the inputs, completes the calculations, and 

produces an output that is applied to the model. This eliminates the need to manually apply changes 

across the model and allows engineers to quickly generate and visualize multiple iterations of 

complex designs in 3D by simply adjusting the attributes. This workflow is especially beneficial 

when modeling structures, such as bridges, that have complex geometries and curved surfaces. 

The Many Benefits of Parametric Design 

Modeling with parametric design has significant benefits that improve both the design process and 

quality. With architects pushing the boundaries of design and projects becoming increasingly 

collaborative, eliminating manual processes can help structural engineers work more efficiently to 

meet today’s project demands. By combining parametric design with parametric modeling, 

engineers can: 

 Accelerate work and increase accuracy. Parametric design lets engineers define logical 

rules describing the model and the relationships between its parts, as well as a set of 

parameters to drive the logic. The design tool then calculates and creates a dynamic 3D 

model based on that criteria that, when used with a parametric BIM software such as Tekla 

Structures, leads to a detailed, data-rich constructible model that contains all the 

information needed to build and fabricate. Eliminating manual work provides a tremendous 

productivity advantage by accelerating model creation and the automatic generation of the 

design as a whole decreases the chance for human errors that can, at worst, accumulate into 

costly miscalculations. 

 Simplify iterations. Addressing changes is much easier with parametric modeling than 

with a traditional 3D model, not to mention 2D CAD. Because adjustments to the model 

are based on the set logic and reflected throughout the entire design, it’s possible to iterate 

quickly while staying within a design’s established criteria and constraints. 

 Innovate with ease. When the entire design can be created, managed and iterated as a 

whole, there are more opportunities to optimize the design process. Parametric design and 

modeling provide engineers with an easy way to rapidly test and discover options for 

making a project more cost-effective. When a better option is discovered, the changes can 

be implemented quickly and with ease. 

Getting Started  

Trying a new approach or workflow for the first time can be intimidating. To give parametric 

design a try, consider these four steps:  
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1. Be willing to try something new. This may seem obvious, but it would be easy to read the 

word parametric and think, “this is too complicated” or “I’m not a programmer and I don’t 

have time to learn something new.” If you want to give parametric design a try, the full 

version of Rhino Grasshopper is free to evaluate for 90 days. What’s the harm in trying it 

out? 

2. Take advantage of tutorials and instructional videos. The best way to learn is online 

through videos made by other structural engineers, tutorials, and forums. Some personal 

favorites: Grasshopper-Tekla Structures demo, Grasshopper basics and these tutorials. It’s 

also 

fun to 

experiment with sample Grasshopper scripts which can be found with a simple Google 

search. 

3. Experiment with a simple design. Start by experimenting with parametric data for a 

simple design in Grasshopper and create output objects in a parametric BIM software. It’s 

not necessary to jump right in and learn using a complex bridge model. For example, build 

a simple wireframe structure, such as a portal frame, and use the line output as centerlines 

for the parametric BIM objects. 

4. Get Organized. It’s important to know that parametric design and modeling require 

organization. Create notes and keep the script of parameters organized and well 

documented so that any project stakeholder can understand it a week, or even a month, 

later. 

With dynamic automation, increased accuracy, rapid iterations, and more resources for the design 

as a whole, the benefits of parametric design are undeniable. While it can be used for any project 

big or small, it’s especially advantageous in complex structures with unconventional architecture. 

Using parametric design with constructible BIM-tools takes the modeling process to the next level 

and makes it possible to streamline work, create high-quality and constructible designs and deliver 

successful projects – totally model-based without drawings. 

Source: https://csengineermag.com/overcoming-complexity-and-driving-efficiency-in-bridge-

design-with-parametric-design/  
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Concrete Protective Liner by Russian company Hydropolymer 

 

Concrete protective liner is a multipurpose solution for waterproofing and protection of concrete surfaces 

against corrosion and destruction. The product warranties long-term and reliable protection of structures 

under extreme operating conditions. It is manufactured using high quality raw materials: PP, PE, LDPE, 

and HDPE. Russian company JSC Research and Development Enterprise Hydropolymer is specialized in 

production of Concrete Protective Liner (CPL) made of polyethylene and polypropylene with anchor ribs 

in order to protect multipurpose building structures as well as in manufacturing lined reinforced concrete 

elements. 

 

Lining using a polymer sheet prevents concrete 

corrosion, thereby expanding the structure’s 

service life. The unique system of anchor ribs 

ensures maximum adhesion of polymer sheet 

with the concrete structure. Absolute density 

of seam welding prevents infiltration and 

exfiltration and contributes to environmental 

protection. 

Looking at the benefits of Concrete Protective 

Liner, it is the ideal solution for surface 

protection and leak proofing the substrate 

because of its low total cost of ownership to the 

end client and long-term protection. In comparison with CPL, GRP Lamination has difficulty in doing high 

quality surface preparation followed by lamination, which is totally dependent on the quality of 

workmanship. Regarding different paintings and coatings, they need very high maintenance due to their 

very nature and therefore are an expensive and short-term option considering the life of the asset. 
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Advantages of Concrete Protective Liner  

 Outstanding chemical resistance (absence of corrosion caused by water, alkali, acids and gas) 
 Cracking and heat-ageing resistance 
 Elasticity (resistant to considerable deformations) 
 Reduction of operation costs (lifespan of 50 years as minimum, maintainability) 
 Environmentally friendly 
 Wide range of applications in concrete structures 
 Absolute mechanical anchorage in concrete 
 Simple and safe installation 
 High impact resistance 
 Absence of voids upon molding of products and installation of the sheet 
 Wide range of temperatures (-20 up to + 90° С) 
 Reduction of abrasive wear 
 Increased flow laminarity 
 Meets hygiene and potable water requirements 

 
 

Application  

 Precast concrete manholes 

 Precast concrete pipes and jacking pipes 

 Irrigation 

 Water treatment 

 Potable water tanks 

 Refurbishment of existing structures 

Source: https://www.nbmcw.com/product-solutions/concrete-chemicals-waterproofing-

repairs/waterproofing-construction-chemicals/concrete-protective-liner-by-russian-company-

hydropolymer.html  
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Agru Suregrip Protective Lining 

At Forterra we take pride in our ability tobring our customers the affordable, quality construction 

materials they need. Providing pre-fabricated designs that save time andmoney while increasing 

safety is one of many ways we do just that.Agru SureGrip®Concrete Protective Liner Agru 

SureGrip® Concrete Protective Liner offers unbeatable protection for almost any application. It 

not only protects concrete from bacterial and chemical damage, it’s 100% gas- and watertight to 

eliminate inflow and infiltration. It’s perfect for manholes, wetwells, treatment plants and other 

challenging environments. To learn more about how Agru SureGrip®Concrete Protective Liner 

can help you keep things flowing smoothly, talk to Forterra today. Applications  

 Agru SureGrip® Concrete Protective Liner contains the following innovations 

 39 studs per square foot guarantee the best possible anchorage between the concrete and 

liner• Back pressure resistance: HDPE 67 ft. (29 psi)•  

 600% elasticity• Shear resistance per stud: 4,500 lbs•  

 High pullout resistance: 112 lbs. per stud• 2mm thickness for wastewater applications• 

3mm or 5mm thickness available for industrial and landfill projectsProduct 

BenefitsFactory-welded penetrations provide unmatched protection:•  

 The ultimate concrete protection from bacterial and chemical attack•  

 The liner is 100% impermeable to gas and water• Extends service life of wastewater 

systems•  

 Agru certified field welding and spark testing required•  
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 Agru SureGrip® Concrete Protective Liner extends the design life of the host structure• 

HDPE welding fumes are nontoxic 

 Typical Applications Agru SureGrip®Concrete Protective Liner:• New Sanitary 

Manholes• Industrial Manholes• Landfill Collection Structures• Wastewater Treatment 

Plants• Wetwells, Vaults and Pipe• Rehab Existing Concrete Structures• Other Challenging 

Environments 

Pipe connections require no further field welding. Lined boot openings ensure a gastight seal at all 

pipe entries. No further fieldwork is required. 

Source: https://www.forterrabp.com/protective-lining-systems-agru-suregrip/ 
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Vibration Mitigation Systems in Structural Engineering 

 
Edition: 1 

Author: Okyay Altay 

Publisher: CRC Press 

ISBN: 9781138564169 

Year of publication: 2022 

 

 
 

Description 
The scope of the book is the application of vibration mitigation systems in structural engineering. 

The intended content includes the theoretical background covering aspects from both structural 

dynamics and control engineering point of view. Moreover, passive, active and semi-active devices 

are explained in detail giving mathematical principles, design considerations and application 

examples. It also contains detailed information about structural monitoring, as an essential part of 

the active/semi-active systems, and therefore, provide a full overview about passive, active and 

semi-active systems in the specific context of civil engineering 

1. Book presents a comprehensive coverage of the area of vibration control of civil structures 

subjected to different types of loading while using passive, semi-active, and/or active 

controls.  
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2. Presents the theoretical governing equations as well as the associated design guides of 

various vibration control mitigation approaches. 

3. Discusses structural monitoring aspects such as sensor technology, system identification 

and signal processing topics. 

4. Reviews structural control aspects, such as algorithms. 

5. Includes solved examples utilizing MATLAB®/SIMULINK® with source codes of the 

calculation examples and design tool set. 

This book is aimed at graduate students, professionals, researchers in civil engineering, structural 

engineering, structural dynamics, health monitoring, vibration control. 

---------------------------------------------------------------------------------------------------------------------   

Numerical Models for Vehicle-Bridge Interaction Dynamic Analysis 
with the application in highway and railway bridges and high-speed trains 

 
Edition: 1 

Author: Hossein Azimi 

Publisher: LAP Lambert Academic Publishing 

ISBN: 9783659407802 

Year of publication: 2013 
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Description 
The main objective of this book is to establish efficient numerical models within the framework 

of finite element method to solve the dynamic response of the Vehicle-Bridge Interaction (VBI) 

systems for vehicles moving with constant velocity or with acceleration. For vehicles with constant 

velocity, the dynamic condensation method is applied to reduce the vehicle DOFs to the VBI 

element. VBI element refers to bridge beam elements that are in direct contact with wheels of the 

vehicles traversing the bridge. A new formulation is proposed for the mass, damping, and stiffness 

of the VBI element considering new formulation for the contact points. For vehicles experiencing 

sudden deceleration with sliding, external forces resulting from vehicle horizontal deceleration are 

numerically formulated in a matrix form as the function of vertical contact forces. By defining a 

new parameter called acceleration parameter with particular characteristics, the contact force 

formula is reformulated. Consequently, a new formulation for the VBI element containing the 

effect of vehicle acceleration is developed.  
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