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Advances in Structural Engineering 
2024/801  

Experimental study on bond performance 

between carbon/glass-hybrid-fiber-reinforced 

polymer bars and concrete  

Liang, M.; et al.  

Vol. 27, No. 4, Mar 2024, pp 525-541 

 

2024/802  

On the effectiveness of sparse regularization 

for structural damage diagnosis using dynamic 

strain measurements  

Ren, P.; Yang, C.; Yuan, B.  

Vol. 27, No. 4, Mar 2024, pp 542-564 

 

2024/803  

Mesoscale modeling of flexural fracture 

behavior in steel fiber reinforced concrete 

Yu, Y.; et al.  

Vol. 27, No. 4, Mar 2024, pp 565-584 

 

2024/804  

Nonlinear bond-slip model for fiber-reinforced 

polymer laminates externally bonded to 

thermally damaged concrete  

Lv, H.; Xie, W.; Gao, W.  

Vol. 27, No. 4, Mar 2024, pp 585-605 

 

2024/805  

Vertical stiffness limit of 400 km/h high-speed 

railway simple-supported bridge considering 

excitation randomness  

Chen, X.; et al.  

Vol. 27, No. 4, Mar 2024, pp 606-619 

 

2024/806  

Structural damage identification under 

ambient temperature variations based on 

CNN and normalized modal flexibility-

autoregressive coefficients hybrid index  

Gu, J.; et al.  

Vol. 27, No. 4, Mar 2024, pp 620-636 

 

2024/807  

In-situ measurements of temperature and 

strain fields of large-diameter concrete-filled 

steel tube columns and the refined finite 

element modeling  

Liu, X.; et al.  

Vol. 27, No. 4, Mar 2024, pp 637-653 

 

2024/808  

Accurate rotation identification of flexural 

structures using long-gauge fiber optical 

sensors  

Huang, H.; Wu, Z.; Wang, X.  

Vol. 27, No. 4, Mar 2024, pp 654-674 

 

2024/809  

Static performance of precast concrete arches 

with carbon fiber reinforced polymer 

reinforcement  

Zhao, X.; et al.  

Vol. 27, No. 4, Mar 2024, pp 675-687 

 

2024/810  

Rock anchor hanger effect on single-tower 

earth-anchored suspension bridge mechanical 

performance: An analytical model and multi-

objective golden eagle optimization  

Chen, Y.; Zhang, W.  

Vol. 27, No. 4, Mar 2024, pp 688-705 

 

2024/811  

Residual axial strength of reinforced concrete 

columns after exposure to standard and non-

standard fires  

Cao, V. V.; Ngo, S. T.  

Vol. 27, No. 5, Apr 2024, pp 709-721 

 

2024/812  

Reliable design rules for cold-formed ferritic 

stainless steel closed built-up beams  

Karthik, C.; Anbarasu, M.; Dar, M. A.  

Vol. 27, No. 5, Apr 2024, pp 722-742 

 

2024/813  

Experimental study on axial compression 

properties of concrete filled steel tubular stub 

columns in varying ambient temperature 

Wang, L.; et al.  

Vol. 27, No. 5, Apr 2024, pp 743-757 
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2024/814  

Efficient calculation of higher order time 

history response derivatives by sub 

structuring method  

Li, J.; Wu, Q.; Weng, S.  

Vol. 27, No. 5, Apr 2024, pp 758-774 

 

2024/815  

Flexural behavior of concrete beams hybrid-

reinforced with glass fiber-reinforced 

polymer, carbon fiber-reinforced polymer, 

and steel rebars  

Terzioglu, H.; et al.  

Vol. 27, No. 5, Apr 2024, pp 775-795 

 

2024/816  

Cold–formed thin–walled steel walls filled 

with phosphogypsum subjected to lateral 

cyclic loading: testing and analysis  

Hu, S.; Zhou, L.; Huang, Y.  

Vol. 27, No. 5, Apr 2024, pp 796-818 

 

2024/817  

Bearing condition assessment of a simply 

elastic supported beam based on impact 

vibration testing  

Xia, Q.; et al.  

Vol. 27, No. 5, Apr 2024, pp 819-834 

 

2024/818  

A new constitutive model of shape memory 

alloy and its seismic mitigation capacity 

compared with existing models  

Liu, J.; et al.  

Vol. 27, No. 5, Apr 2024, pp 835-853 

 

2024/819  

Effect of strengthening by carbon fiber 

reinforced polymer sheets on the flexural 

behavior of reinforced self-compacting 

concrete beams under repeated loads  

Abbas Al-Khafaji, A. G.; et al.  

Vol. 27, No. 5, Apr 2024, pp 854-870 

 

2024/820  

Simulation and design model for reinforced 

concrete slabs with lacing systems  

Ali Al-Tameemi, S. K.; et al.  

Vol. 27, No. 5, Apr 2024, pp 871-892 

 

2024/821  

Fatigue performance analysis of precast 

segmental assembled concrete beams  

Liang, Y.; et al.  

Vol. 27, No. 6, Apr 2024, pp 895-911 

 

2024/822  

Research on the deformation and settlement 

characteristics of tunnel lining structures 

based on distributed fibre optic sensing 

technology  

Wu, F.; et al.  

Vol. 27, No. 6, Apr 2024, pp 912-939 

 

2024/823  

Improved softened truss model of prestressed 

concrete box girders subjected to combined 

bending and torsion  

Zhang, H.; et al.  

Vol. 27, No. 6, Apr 2024, pp 940-961 

 

2024/824  

Study on structural performance of repaired 

reinforced concrete beams with partially 

debonded longitudinal rebars  

Hattori, T.; et al.  

Vol. 27, No. 6, Apr 2024, pp 962-980 

 

2024/825  

Performance evaluation of cable-stayed 

bridge expansion joints based on Lasso 

dimensionality reduction and temperature-

displacement-correlation model  

Xiao, T.; et al.  

Vol. 27, No. 6, Apr 2024, pp 981-994 

 

2024/826  

Experimental and numerical study of the 

three-dimensional temperature field in the 

arch ribs of the reinforced concrete ribbed 

arch bridge during construction  

Tian, Z.; et al.  

Vol. 27, No. 6, Apr 2024, pp 995-1015 
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2024/827  

Experimental study on the aerodynamic 

characteristics of combined angle 

transmission tower subject to skew wind 

Shen, G.; Que, L.; Wan, H.  

Vol. 27, No. 6, Apr 2024, pp 1016-1030 

 

2024/828  

Seismic behavior of horizontally spliced single-

side superposed shear wall using a concealed 

column  

Xu, K.; et al.  

Vol. 27, No. 6, Apr 2024, pp 1031-1054 

 

2024/829  

Full-scale aerodynamic study on the effects of 

tower wind shields and road-sign gantries on 

passing high-sided vehicles in the tower 

region at the Queensferry Crossing  

Zhu, L.; McCrum, D.; Keenahan, J.  

Vol. 27, No. 6, Apr 2024, pp 1055-1070 

 

2024/830  

Experimental study on the flexural behavior of 

partially encased composite beams with 

corrugated steel webs  

Chu, L.; et al.  

Vol. 27, No. 6, Apr 2024, pp 1071-1084 

 

Applied Mechanics Reviews 
2024/831  
MechGPT, a Language-Based Strategy for 

Mechanics and Materials Modeling That 

Connects Knowledge Across Scales, 

Disciplines, and Modalities  

Buehler, M. J.  

Vol. 76, No. 2, Mar 2024, Article No. 21001 

 

Canadian Journal of Civil 

Engineering     
2024/832  

An extended car-following model considering 

backward-looking effect: A machine learning 

approach  

Adewale, A.; Lee, C.  

Vol. 51, No. 3, Mar 2024, pp 264-280 

 

2024/833  

Nonlinear finite element investigation on 

shear behaviour of simply supported and 

continuous RC T-beams retrofitted with deep 

embedded CFRP/steel bars  

Dutta, B.; et al.  

Vol. 51, No. 3, Mar 2024, pp 281-297 

 

2024/834  

Use of axle load spectra (ALS) for estimating 

calibration drift in weigh-in-motion (WIM) 

systems  

Masud, M. M.; et al.  

Vol. 51, No. 3, Mar 2024, pp 298-312 

 

2024/835  

Network-level evaluation method of the 

overall–intralayer–interlayer interface 

structural states of semi-rigid asphalt 

pavement  

Fan, J.; et al.  

Vol. 51, No. 3, Mar 2024, pp 313-330 

 

2024/836  

Evaluation of WIM data consistency based on 

temporal axle load spectra  

Masud, M. M.; et al.  

Vol. 51, No. 3, Mar 2024, pp 331-344 

 

2024/837  

Characteristics of naturally formed semitruck 

platoons on interstate highways and their 

implications for truck platooning field 

deployment  

Hu, X.; et al.  

Vol. 51, No. 3, Mar 2024, pp 345-355 

 

2024/838  

An eye gaze-aided virtual tape measure for 

smart construction  

Wang, L.; et al.  

Vol. 51, No. 4, Apr 2024, pp 357-368 

 

2024/839  

Uniformity inspection of tack coats through 

measurement conducted on drone-collected 

images  

Silva, A.; et al.  
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Vol. 51, No. 4, Apr 2024, pp 369-378 

 

2024/840  

Utilizing different artificial intelligence 

techniques for efficient condition assessment 

of building components  

Ahmed, H.; Mostafa, K.; Hegazy, T.  

Vol. 51, No. 4, Apr 2024, pp 379-389 

 

2024/841  

Engineering properties-based parameters 

used for moisture damage evaluation of 

asphalt mixtures: a review  

Do, T. C.  

Vol. 51, No. 4, Apr 2024, pp 390-398 

 

2024/842  

Evaluating the dynamic behavior of railway-

bridge transition zone: numerical and field 

measurements  

Heydari, H.  

Vol. 51, No. 4, Apr 2024, pp 399-408 

  

2024/843  

Nonlinear modelling of the association 

between winter weather severity and 

maintenance expenditures  

Qi, Y.; Velpur, V. R.  

Vol. 51, No. 4, Apr 2024, pp 409-422 

 

2024/844  

Pavement freezing depth estimation using 

hybrid deep-learning models  

Roh, S.; et al.  

Vol. 51, No. 4, Apr 2024, pp 423-433 

 

2024/845  

Microscopic self-healing of multi-walled 

carbon nanotube-modified asphalt based on 

the dual diffusion-energy theory  

Xiao, M.; et al.  

Vol. 51, No. 4, Apr 2024, pp 434-448 

 

2024/846  

The cyclic performance of column base plate 

connections using different types of stiffeners 

Al-Sharmootee, M.; et al.  

Vol. 51, No. 4, Apr 2024, pp 449-460 

Cement and Concrete Composites 
2024/847  

Rheological enhancement of fresh polymer-

modified cement composites via surface-

modified graphene oxide  

Naseem, Z.; et al.  

Vol. 147, Mar 2024, Article No. 105413 

 

2024/848  

Mesoscopic discrete modeling of compression 

and fracture behavior of concrete: Effects of 

aggregate size distribution and interface 

transition zone  

Yang, L.; et al.  

Vol. 147, Mar 2024, Article No. 105411 

 

2024/849  

Methodology to design eco-friendly fiber-

reinforced concrete for 3D printing  

Li, H.; et al.  

Vol. 147, Mar 2024, Article No. 105415 

 

2024/850  

Design of a smart protective coating with 

molybdate-loaded halloysite nanotubes 

towards corrosion protection in reinforced 

concrete  

Liu, Y.; Shi, J.  

Vol. 147, Mar 2024, Article No. 105419 

 

2024/851  

Multi-scale experimental studies on 

mechanical properties of three-dimensional 

porous graphene cementitious composite 

Ying, J.; et al.  

Vol. 147, Mar 2024, Article No. 105412 

 

2024/852  

Rheology, mechanical properties, and 

hydration of synergistically activated coal 

gasification slag with three typical solid 

wastes  

Xiang, J.; et al.  

Vol. 147, Mar 2024, Article No. 105418 
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2024/853  

Double percolation phenomenon of carbon 

nanotube/cement composites as 

piezoresistivity sensing elements with 

exposure to salt environment  

Wang, X.; et al.  

Vol. 147, Mar 2024, Article No. 105401 

 

2024/854  

Alkaline activated cements obtained from 

ferrous and non-ferrous slags. Electric arc 

furnace slag, ladle furnace slag, copper slag 

and silico-manganese slag  

Gomez-Casero, M. A.; et al.  

Vol. 147, Mar 2024, Article No. 105427 

 

2024/855  

Preparation and mechanical characterization 

of multi-functional high-ductility engineered 

magnesium oxysulfate cement-based 

composites  

Zhu, M.; et al.  

Vol. 147, Mar 2024, Article No. 105428 

 

2024/856  

Investigation of high strain rate effects on 

strain-hardening cementitious composites 

using Voronoi-cell lattice models  

Park, J. W.; et al.  

Vol. 147, Mar 2024, Article No. 105408 

 

2024/857  

Effect of the incorporation ratio of recycled 

concrete aggregate on the properties of self-

compacting mortar  

Li, T.; et al.  

Vol. 147, Mar 2024, Article No. 105429 

 

2024/858  

Insight into ion exchange behavior of LDHs: 

Asynchronous chloride adsorption and 

intercalated ions release processes  

Xu, Z.; et al.  

Vol. 147, Mar 2024, Article No. 105433 

 

2024/859  

Gold-sputtered LPG fiber sensor pulse 

electroplated with iron-carbon for monitoring 

passivation and depassivation of carbon steel 

in concrete pore solutions  

Zhou, G.; et al.  

Vol. 147, Mar 2024, Article No. 105432 

 

2024/860  

Analysis of the tensile behavior of FRP textile 

for multi-scale fiber reinforced cementitious 

composite  

Zhou, P.; Feng, P.; Qiu, J.  

Vol. 147, Mar 2024, Article No. 105416 

 

2024/861  

Alkali thermal fusion: A prospective route to 

enhance the reactivity of low-grade clay and 

utilize as supplementary cementitious 

material (SCM)  

Borno, I. B.; Nair, N.; Ashraf, W.  

Vol. 147, Mar 2024, Article No. 105417 

 

2024/862  

High ductility cementitious composites 

incorporating seawater and coral sand (SCS-

HDCC) for offshore engineering: 

Microstructure, mechanical performance and 

sustainability  

Li-ping, G.; et al.  

Vol. 147, Mar 2024, Article No. 105414 

 

2024/863  

Impact of triethanolamine on the hydration of 

Portland cement in the presence of high 

pozzolanic activity supplementary 

cementitious materials  

Jiang, J.; et al.  

Vol. 147, Mar 2024, Article No. 105435 

 

2024/864  

Toward smart and sustainable cement 

manufacturing process: Analysis and 

optimization of cement clinker quality using 

thermodynamic and data-informed 

approaches  

Goncalves, J. P.; et al.  

Vol. 147, Mar 2024, Article No. 105436 
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2024/865  

Investigating the influence of fibre type and 

content on the toughness and ductility of 

geopolymer mortar with acoustic emission 

technology  

Zhang, H.; et al.  

Vol. 147, Mar 2024, Article No. 105434 

 

2024/866  

Influence of engineered self-healing systems 

on ASR damage development in concrete 

De Souza, D. J.; Sanchez, L. F. M.; Biparva, A. 

Vol. 147, Mar 2024, Article No. 105440 

 

2024/867 

Behaviour of alkali-activated fly ash-slag paste 

at elevated temperatures: An experimental 

study  

Tu, W.; et al.  

Vol. 147, Mar 2024, Article No. 105438 

 

2024/868  

Autolytic capsules incorporating alkali-

activated slag system for self-healing 

cementitious composites  

Xiang, J.; et al.  

Vol. 147, Mar 2024, Article No. 105439 

 

2024/869  

Characterisation of a 3D-printed alkali-

activated material based on waste mineral 

wool at room and elevated temperatures 

Pavlin, M.; et al.  

Vol. 147, Mar 2024, Article No. 105445 

 

2024/870  

Mitigating chloride attack in cementitious 

materials without compromising other 

properties via the use of viscosity modifying 

admixture  

Zhao, L.; et al.  

Vol. 147, Mar 2024, Article No. 105441 

 

2024/871  

Spray-based 3D concrete printing parameter 

design model: Actionable insight for high 

printing quality  

Liu, X.; et al.  

Vol. 147, Mar 2024, Article No. 105446 

 

2024/872  

Contradict mechanism of long-term 

magnesium and sodium sulfate attacks of 

nano silica-modified cement mortars – 

Experimental and thermodynamic modelling 

Huang, Q.; Wang, Q.; Zhu, X.  

Vol. 147, Mar 2024, Article No. 105444 

 

2024/873  

High ferrite cement clinker doped with PbO: 

Solidification and hydration behaviors 

Zhang, Z.; et al.  

Vol. 148, Apr 2024, Article No. 105451 

 

2024/874  

Rheological area division method for coupling 

process parameters to fabricate geopolymer 

foams with optimized pore structures and 

mechanical strength  

Zhang, X.; et al.  

Vol. 148, Apr 2024, Article No. 105453 

 

2024/875  

Effect of vacuum–vibration–compaction 

molding on the properties and performances 

of polymer-modified cementitious material 

Wang, B.; et al.  

Vol. 148, Apr 2024, Article No. 105450 

 

2024/876  

A comprehensive review of ultra-high-

performance concrete (UHPC) behaviour 

under blast loads  

Liu, J.; et al.  

Vol. 148, Apr 2024, Article No. 105449 

 

2024/877  

Effect of accelerated carbonation of fully 

recycled aggregates on fracture behaviour of 

concrete  

Tang, Y.; et al.  

Vol. 148, Apr 2024, Article No. 105442 

 

2024/878  

Interaction between zeolite and sulfate, and 

its influences on cement hydration 
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Zheng, X.; et al.  

Vol. 148, Apr 2024, Article No. 105448 

 

2024/879  

Fresh, mechanical, and microstructural 

properties of lithium slag concretes 

Rahman, S. A.; Shaikh, F. U. A.; Sarker, P. K. 

Vol. 148, Apr 2024, Article No. 105469 

 

2024/880  

The adsorption and diffusion behavior of 

chloride in recycled aggregate concrete 

incorporated with calcined LDHs  

Gao, S.; et al.  

Vol. 148, Apr 2024, Article No. 105452 

 

2024/881  

Recent advances in cementless ultra-high-

performance concrete using alkali-activated 

materials and industrial byproducts: A review 

Yoo, D.; et al.  

Vol. 148, Apr 2024, Article No. 105470 

 

2024/882  

The performance of α′-belite calcium 

sulfoaluminate (C$A) cement preserved under 

SO2 atmosphere compared to commercial 

products  

Kocis, J.; et al.  

Vol. 148, Apr 2024, Article No. 105468 

 

2024/883  

Investigation into the changes in the splitting 

tensile strength of concrete subjected to long-

term drying using a three-phase mesoscale 

RBSM  

Sasano, H.; Maruyama, I.  

Vol. 148, Apr 2024, Article No. 105462 

 

2024/884  

Hydration kinetics and mechanism of C3S with 

cellulose nanocrystals  

Guo, A.; et al.  

Vol. 148, Apr 2024, Article No. 105447 

 

 

 

 

2024/885  

Effect of chloride salt types on corrosion 

resistance of reinforcing steel in cement 

mortar mixed with DNA primer inhibitor  

Yang, G.; et al.  

Vol. 148, Apr 2024, Article No. 105454 

 

2024/886  

Mechanical behavior of textile reinforced 

concrete with newly developed mineral-

impregnated carbon fabrics submitted to 

elevated temperatures  

Silva, R. M. C.; et al.  

Vol. 148, Apr 2024, Article No. 105467 

 

2024/887  

Design of self-compacting ultra-high 

performance concrete (SCUHPC) towards to 

the cementitious materials packing 

optimization  

Wang, X.; et al.  

Vol. 148, Apr 2024, Article No. 105443 

 

2024/888  

Multiscale and multiphysics discrete model of 

self-healing of matrix and interfacial cracks in 

fibre reinforced cementitious composites: 

Formulation, implementation and preliminary 

results  

Cibelli, A.; Ferrara, L.; Luzio, G. D.  

Vol. 148, Apr 2024, Article No. 105465 

 

2024/889  

Mechanical characterization of high-strength 

and ultra-high-performance engineered 

cementitious composites reinforced with 

polyvinyl alcohol and polyethylene fibers 

subjected to monotonic and cyclic loading 

Ramezani, M.; Ozbulut, O. E.; Sherif, M. M. 

Vol. 148, Apr 2024, Article No. 105472 

 

2024/890  

Recursive aggregate segmentation by erosion 

and reconstitution (RASER) to characterize 

concrete microstructure using 

complementarity of X-ray and neutron 

computed tomography  

Razakamandimby, D. F. T.; et al.  
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Vol. 148, Apr 2024, Article No. 105437 

 

2024/891  

Development of self-sensing ultra-high-

performance concrete using hybrid carbon 

black and carbon nanofibers  

Li, W.; et al.  

Vol. 148, Apr 2024, Article No. 105466 

 

2024/892  

Low-carbon, expansive engineered 

cementitious composites (ECC) in the context 

of 3D printing  

Zhou, W.; et al.  

Vol. 148, Apr 2024, Article No. 105473 

 

2024/893  

Synthesis of geopolymer composites using 

bauxite residue-based spheres as aggregate: 

Novel and eco-friendly strategy to produce 

lightweight building materials  

Alves, Z.; et al.  

Vol. 148, Apr 2024, Article No. 105478 

 

2024/894  

Prediction of concrete abrasion depth and 

computational design optimization of 

concrete mixtures  

Liu, Q.; Andersen, L. V.; Wu, M.  

Vol. 148, Apr 2024, Article No. 105431 

 

2024/895  

Understanding the setting behaviours of 

alkali-activated slag from the dissolution-

precipitation point of view  

Zhu, X.; et al.  

Vol. 148, Apr 2024, Article No. 105474 

 

2024/896  

Effects of hygrothermal and natural aging on 

the durability of multilayer insulation systems 

incorporating thermal mortars with EPS and 

aerogel  

Parracha, J. L.; et al.  

Vol. 148, Apr 2024, Article No. 105483 

 

 

 

2024/897  

3D printed concrete with sewage sludge ash: 

Fresh and hardened properties  

Ding, T.; et al.  

Vol. 148, Apr 2024, Article No. 105475 

 

2024/898  

Understanding the CaCO3 phase transition of 

carbonated wollastonite composites caused 

by sodium tripolyphosphate: From 

amorphous to crystalline  

Cheng, L.; et al.  

Vol. 148, Apr 2024, Article No. 105477 

 

2024/899  

Hardened property changes due to the 

pumping process of self-consolidating 

concrete  

Li, F.; et al.  

Vol. 148, Apr 2024, Article No. 105481 

 

2024/900  

The secret of ancient Roman hydraulic 

mortar: the lesson learnt from the past for 

future cements  

Medeghini, L.; et al.  

Vol. 148, Apr 2024, Article No. 105484 

 

2024/901  

Experimental investigation into the self-

carbonation mechanism of magnesium oxide 

carbon sequestration foamed concrete 

Zhang, X.; et al.  

Vol. 148, Apr 2024, Article No. 105486 

 

2024/902  

Effect of corrosion pit distribution of rebar on 

pore, and crack characteristics in concrete 

Taheri-Shakib, J.; Al-Mayah, A.  

Vol. 148, Apr 2024, Article No. 105476 

 

2024/903  

Effect of vehicle-induced vibration on the 

strength, nano-mechanical properties, and 

microstructural characteristics of ultra-high-

performance concrete during hardening 

process  

Leng, J.; et al.  
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Vol. 148, Apr 2024, Article No. 105487 

 

2024/904  

Durability of micro-cracked UHPC subjected to 

coupled freeze-thaw and chloride salt attacks 

Zhong, R.; et al.  

Vol. 148, Apr 2024, Article No. 105471 

 

2024/905  

A conceptual design of two-stream alkali-

activated materials  

Sun, Y.; et al.  

Vol. 148, Apr 2024, Article No. 105485 

 

2024/906  

Transfer learning enables prediction of steel 

corrosion in concrete under natural 

environments  

Ji, H.; et al.  

Vol. 148, Apr 2024, Article No. 105488 

 

2024/907  

Hydration kinetics of cation exchanged 

clinoptilolite zeolite based cementitious 

materials  

Islam, M. S.; Biernacki, J. J.; Mohr, B. J.  

Vol. 148, Apr 2024, Article No. 105480 

 

2024/908  

Influence of hybrid steel-polyacrylonitrile 

fibers on the mechanical toughness and 

freeze-thaw resistance of sulfoaluminate 

cement composites  

Wang, J.; et al.  

Vol. 148, Apr 2024, Article No. 105489 

 

2024/909  

Optimization of printing precision and 

mechanical property for powder-based 3D 

printed magnesium phosphate cement using 

fly ash  

Liu, X.; et al.  

Vol. 148, Apr 2024, Article No. 105482 

 

2024/910  

Unveiling the synergistic effect of in-situ 

generated calcium carbonate by CO2 mixing 

on the reaction of calcined clay  

Dong, Y.; et al.  

Vol. 148, Apr 2024, Article No. 105490 

 

2024/911  

Factors affecting free chloride contents of 

hardened cement paste with a low water-to-

binder ratio determined by rapid water 

extraction  

Zhao, Y.; et al.  

Vol. 148, Apr 2024, Article No. 105491 

 

Cement and Concrete Research 
2024/912  

The neutralization of tricalcium aluminate 

hexahydrate and its spontaneous 

transformation into Friedel's salt, a layered 

double hydroxide  

Kasa, E.; et al.  

Vol. 177, Mar 2024, Article No. 107414 
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Significant achievement/ 
contributions towards 
technology/product/process 
development:

WP2: Evaluation of wind loads 
on different types of offshore 
Renewable Energy (RE) support 
structures

The effect of discrete wind event 
like gust and rapid change in wind 
direction during normal operation 
of floating 5MW RWT have been 
studied. Design Load Cases (DLC) 1.4 
and 1.5, as per IEC 61400 standard 
address such events. The normal sea 
state has been considered for these 
cases as per IEC standard. For load 
case DLC 1.4, the effect of Extreme 
Coherent gust with Direction change 
(ECD) around rated wind speed (R) of 
12 m/s for three yaw misalignment 
angles of -8°, 0° and +8° and four 
initial blade azimuth angles of 0°, 30°, 
60° and 90° have been investigated. 
The occurrence of gust over short 
duration of about 10 seconds and 
extreme wind direction in the range 
of -65° to +65° influences the loads on 
FOWT depending on initial azimuthal 
position of the blade. The maximum 
blade root flapwise moment has 
been observed to be 20845 kN-m 
for the case of ECD-R+2.0 for yaw 
misalignment of -8° and blade azimuth 
of 90°. The maximum tower base 
pitching moment has been observed 
to be 148706 kN-m. Below rated wind 
speed, loads/moments are higher for 
rotor with yaw misalignment. Further, 
yaw misalignment affects the loads/

moments more than initial azimuth 
angle of blades. 

For load case DLC 1.5, the effect 
of Extreme Wind Shear (EWS) 
in horizontal (H) and vertical (V) 
directions for various wind speeds 
in the range of 4 m/s to 24 m/s for 
three yaw misalignment angles of 
-8°, 0° and +8° and four initial blade 
azimuth angles of 0°, 30°, 60° and 
90° have been investigated (Fig. 1). 
The maximum tower base pitching 
moment of 145044 kN-m has been 
observed at wind speed of 12 m/s 
near rated wind speed among all other 
wind speeds during normal operation 
of the turbine. The governing case is 
obtained as EWSH- for yaw angle of 
-8° and initial blade azimuth angle of 
90°.

WP3: Evaluation of wave 
loads, hydro-dynamic loads 
and environmental loads on RE 
structures/structural components

Design of mooring configuration was 
performed for NREL 5 MW turbine 
supported on OC4 DeepCwind 
semisubmersible platform for a 
water depth of 200 m. The dynamic 
response of floating offshore wind 
turbine with three different mooring 
configurations namely catenary, taut 
and hybrid system were studied. 
In which the hybrid configuration 
was arrived with a combination of 
catenary and taut mooring system. 
Materials used for the catenary and 
taut system are studless steel chain 
and polyester, respectively. As 3-line 
mooring layout is non-redundant and 
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large platform drifts were observed 
during accidental loading condition, 
a 6-line mooring system with 2 lines 
in the upwind side and 4 lines in the 
downwind side are considered in 
this study. The mooring lines were 
assumed to have a design life of 20 
years. The numerical simulations 
were carried out using open-source 
code OpenFAST. Mooring line 
modelling was done using MoorDyn 
which uses lumped mass approach for 
line discretization. In this approach, 
the lower-bound stiffness was used 
to calculate extreme offset and an 
upper-bound stiffness was used to 
calculate extreme tension. Ultimate 
load analysis was carried out for DLCs 
1.1, 1.6 and 6.1. 

Numerical simulations are carried out 
for investigating the effect of mooring 
line failure on OC4 DeepCwind 
semisubmersible supporting NREL 
5 MW wind turbine during wind 
wave misalignment and nacelle yaw 
misalignment. Numerical simulations 
are performed for both the intact 
and one of the mooring line failure 

conditions under operating and 
survival condition of the wind turbine 
(Fig. 2). Different load cases are 
considered corresponding to the 
below rated, around rated, around 
cut-out, 1-year and 50-year extreme 
wind speed conditions. Wind wave 
misalignment and nacelle yaw 
misalignment are also considered for 
the simulations. Normal turbulence, 
extreme turbulence, normal sea 
state and severe sea state models are 
considered for the analysis.

As part of environmental degradation 
studies on floating offshore wind 
turbine structures, investigations 
have been carried out to understand 
the influence of the high temperature, 
moisture and saline environment 
on degradation in the properties of 
epoxy composite adopted in FRP 
composites which are used for blades 
of wind turbines. The mechanical 
(elastic modulus and strength) 
properties of epoxy polymers when 
immersed in water for long duration 
with different degrees of salinity (0%, 
2.5% and 5% salinity) are determined 
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through uniaxial tension tests. The 
tests are carried out in displacement 
control mode, extensometers are 
attached to the specimens to measure 
the strain in the gauge portion. The 
diffusion coefficient (a key transport 
property) of epoxy composite is 
also experimentally determined for 
different degrees of salinity.  Attempts 
are also being made to engineer/tailor 
the epoxy composite for enhanced 
mechanical and transport properties 
when exposed to high temperature 
and salinity.

WP4: Computational modelling, 
analysis and design of identified 
foundation systems, platform 
structures and supporting structures 
for offshore wind turbine

The semi-submersible floating 
platform of NREL 5MW has been 
modelled in general purpose finite 
element software using solid 
elements. The plate components are 
modelled using 3D plate elements. 
The main and offset columns are 
interconnected through 1 sets of delta 
pontoons in the upper and lower level, 
which are 38 m and 26 m in length in 
length respectively. The thickness of 
the caps of each columns is 60 mm. 
The reaction forces obtained at the 
base of the tower is applied at the cap 
of the main column. The overturning 
moment is applied as a couple and the 
shear forces are applied at the base. 
The buoyancy force offered by the 
water is applied at the base of each 

offset columns using spring elements. 
Further, the hydrostatic pressure is 
also applied at each of the offset 
column and in the central column. 
The wave load is applied at the still 
water level of each column. Currently, 
the wave load is applied as 50% in the 
facing column and the remaining 50% 
is shared equally among the other two 
columns. The structure is analysed for 
power production plus occurrence 
of fault and power production load 
case as per IEC61400-3-2:2019. The 
permissible stresses for the each of 
the members have been obtained 
as per IS:800-2007, considering the 
imperfections and residual stress 
effects. The imperfection factor of 
0.49 corresponding to buckling curve 
C is considered for all the members. 
While stress reduction factor for 
middle and offset columns obtained 
in the range 0.6-4.0%, it is of the 
range 6-45% depending on the length 
of pontoons. The effective length 
factor for the offset column as a 
single stepped column is obtained 
as 1.67 as per IS:800-2007 and the 
corresponding permissible axial 
stress is 330 MPa. The shell of each 
column and pontoons are verified 
against the shell buckling. Their 
critical stresses against symmetrical 
and asymmetrical buckling are higher 
than the yield strength of the chosen 
material. Further, the slenderness 
of each of the shells accounting for 
imperfections, residual stress and 
edge disturbances falls within 1.414, 
which represents the plastic behaviour 
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of shell components. The stress values 
obtained from the numerical model 
is less than the permissible stress. 
However, the  design of the semi-
submersible platform is governed 
by buoyancy requirements. Design 
checking for other load distributions 
and the connection design are also 
carried out. 

WP5: Computational modelling, 
analysis and design of identified 
platform with mooring and panel 
supporting structures for offshore 
solar farms

In the previous studies, a taut 
mooring configuration for floating 
solar farm unit structure has shown to 
experience low axial forces in mooring 
cables. So, the same configuration is 
analyzed in the present study further 
under extreme load conditions. A 
similar AQWA computational model 
has been adopted with the mooring 
cable unstretched length of 128.5 m. 
The wave inputs corresponding to 
irregular wave representing extreme 
conditions are considered. An irregular 
wave of 6.98 m amplitude and 11.70 
s period is chosen. The unit structure 
6-DOFs such as displacement and 
rotation, and mooring cable tension 
force, and forces on the unit structure 
are extracted. The maximum surge 
and sway are ±12 m and ±8 m 
respectively. The heave of the unit 
structure does not follow the wave 
elevation. This is due to the larger 
taut mooring length, which should 
be adjusted to make the heave 
follow the wave elevation. Likewise, 
the rotations in the 3 directions are 
extracted. All four mooring cables 
are experiencing the maximum axial 
force above 100 kN. However, as the 
unit structure with the taut mooring 
subjected to extreme wave conditions 
is causing huge rotations in pitch and 
yaw directions, the unit structure 

mooring design is being revised to 
make it suitable for all design load 
cases as per IEC 64400-1 design 
guidelines for floating structures.

WP6: Development of strategies 
for the stabilization and control of 
Floating Offshore Wind Turbines 
(FOWT)

Under a mooring line breakage 
condition, the floating offshore wind 
turbine (FOWT) is subjected to sudden 
loads. The response control of FOWT 
during such an event is of immense 
importance to avoid the catastrophic 
failure. Although TMD is usually 
designed for vibration reduction in 
the steady state, it can also be used 
for the transient response reduction. 
The investigations are carried out for 
a case where TMD is installed in the 
nacelle of FOWT. A reduced order 
model is used for the design of TMD. 
An optimum TMD is obtained by 
minimizing the infinity norm of the 
system response when subjected to 
mooring line failure. The performance 
of the designed TMD is assessed by 
carrying out the coupled nonlinear 
dynamic analysis using aero-hydro-
servo-elastic code, OpenFAST (Fig. 
3). Three different environmental 
conditions (corresponding to below 
rated, nearer to rated and nearer to 
cut-out wind speed) are considered 
for the analysis. The effectiveness 
of the TMD is also assessed for the 
scenario of multiple mooring lines 
failure. The cases corresponding to 
both concurrent and non-concurrent 
mooring line failures are considered. 
Various performance indices, defined 
in terms of peak, root mean square 
and standard deviation of the 
response parameter are evaluated 
for each of the cases. The designed 
TMD is found to be advantageous 
for reducing the transient response 
of FOWT based on the performance 
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indices. Thus, TMD can be effectively 
used for transient response reduction 
of FOWT thereby enhancing its safety 
in the event of accidental mooring 
line failure. 

A prototype, representative of the 
tower-nacelle assembly, is fabricated 
for the experimental evaluation of 
the TMD design methodology. A 
resonance search test is carried out 
for the dynamic characterization 
of the tower-nacelle assembly. The 
next step involves the evaluation 
of the primary structure properties 
for which the optimal TMD will be 
designed. The performance of the 
TMD is evaluated using hybrid testing.

WP7: Identification of fatigue 
critical components of different 
offshore RE structures, and fatigue 
resistant design

With an objective of developing S-N 
curve, fatigue life evaluation of IS 
2062 Grade E 350 steel identified for 
floating offshore support structures 
has been carried out.  ASTM E 466 - 
21 has been followed in preparing 
the test specimens. In continuation 
to the previously conducted tests, 
further fatigue tests were carried 
out at a maximum stress value equal 
to 75% of the yield strength of the 
material (Fig. 4). The stress ratio was 
kept as 0.10 and the stress range was 

228.15 MPa. Earlier, fatigue tests 
at maximum stress value equal to 
95%, 90%, 85% and 80% of the yield 
strength of the material were carried 
out.  S-N data obtained from the tests 
were compared with the S-N curves 
for Detail Categories 103 and 92 given 
in IS 800 : 2007. 

Fatigue life evaluation of welded 
specimens made of IS 2062 Grade 
E350 steel have been taken up.  ASTM 
E 466 was followed in preparing the 
test specimens. The overall size of the 
specimens is considered as 500 mm × 
32 mm × 16 mm. The transverse butt 
welded specimens are fabricated from 
16 mm thick plate by Manual Metal 
Arc (MMA) welding using weld run-
off tabs, which were subsequently 
removed and ends ground flush in 
the direction of stress. Welds are 
made from both sides by making V 
grooves of 45º.  Fatigue tests are also  
conducted under constant amplitude 
sinusoidal cyclic loading at various 
values of maximum stress decided as 
a percentage of yield strength of the 
material.

Further, numerical analysis of the 
joint between one of the side upper 
columns, delta pontoons, Y pontoon 
and cross bracing of floating offshore 
support system of 5 MW NREL FOWT 
has been carried out.  The side upper 
column, delta pontoons, Y-pontoon 
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and cross bracings are designated 
as UC2, DU1, DU2, YU2 and CB2 
respectively. In order to evaluate 
stress concentration factor (SCF) 
values, a pressure of 0.10 MPa was 
applied initially to one of the braces, 
namely DU1, DU2, YU2 and CB2 at 
one instance.  Then the pressure was 
applied to both braces YU2 and CB2 
simultaneously. Furthermore, the 
pressure was applied simultaneously 
to all the braces. The SCF values 
are obtained for all the cases. The 
maximum principal stress values 
obtained for braces DU1 (Fig. 5), 
DU2, YU2 and CB2 were 0.450 MPa, 
0.448 MPa, 0.439 MPa and 0.422 
MPa respectively.  The corresponding 
SCFs for braces DU1, DU2, YU2 and 
CB2 were 4.51, 4.48, 4.39 and 4.20 
respectively.  When the braces were 
loaded individually, the SCF values 
were almost the same in all the braces.  
The maximum SCFs are observed 
at the crown point of the joint in all 
the cases.  When the braces YU2 and 
CB2 are loaded simultaneously with 
a pressure of 0.10 MPa, the stresses 
between the braces YU2 and CB2, 
i.e., at the crown toe was found to 

be 0.771 MPa. Thus, when the braces 
are loaded simultaneously, there was 
increase in the magnitude of stress.  
When all the braces are loaded 
simultaneously, the stress values of 
the individual braces were almost the 
same. The maximum principal stress 
at crown point between YU2 and CB2 
was 0.68 MPa.  Numerical studies are 
being continued on the joint between 
main column, Y pontoon and cross 
bracing of the NREL FOWT.

WP8: Development of robust health 
monitoring strategies for floating 
offshore RE structures

In continuation of the studies carried 
out on localization of multiple damage 
in the thin plate structures, further 
studies are carried out to localization 
of the multiple damages present in 
the plate-like structures using Lamb 
wave virtual time reversal (VTR) 
technique. A modified VTR algorithm 
was proposed in which the physical 
generation and sensing of Lamb waves 
are performed using broadband 
Gaussian excitations instead of the 
conventional narrowband modulated 
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tone burst excitation. It eliminates the 
numerical error arising in the transfer 
function due to zero or close to zero 
amplitude at several frequencies 
present in the narrowband signal. 
Combining the modified VTR 
algorithm with refined time reversal 
method, probing the structure at 
the best reconstruction frequency. It 
leads to accurate localization of dual 
damage locations in plates with single 
pitch catch measurement per sensing 
path without requiring any baseline 
signal to compare. 

Further, damage identification of wind 
turbine support tower structures 
using modal data has been carried 
out. A new metaheuristic algorithm 
has been developed for damage 
identification using vibration data. 
The damage identification of wind 
turbine tower and mooring structures 
using deep learning techniques and 
acceleration data is in progress. In 
this regard, a joint damage detection 
study has been performed by using 
the Qatar University Grandstand 
Simulator (QUGS) experimental data 
for joint damage detection. Further, 
binary classification has been used for 
damage classification.  The structure 

was utilized to generate vibration 
data under severa structural damage 
cases. A total of 31 scenarios are 
considered: in 30 scenarios, damage 
was introduced by loosening the bolts 
at the joints 1 to 30, respectively, and 
one scenario was undamaged case 
where all bolts of all 30 joints are 
tightened.  1D CNN, LSTM, and Bi-
LSTM are used to identify the damage 
location. Once the models are trained 
using optimal hyperparameter values, 
they are used to assess the condition 
of the structure. The model for a 
joint is used to compute an index 
that reflects the likelihood of damage 
at that joint, given by probability of 
damage (POD). It is inferred from 
the results that 1D CNN has given 
considerably better results than both 
LSTM and Bi-LSTM. Also, Bi-LSTM has 
performed better than LSTM (Fig. 6). 
Further, this study was extended for 
damage identification of mooring 
and tower structures using the 
acceleration data.

Investigations have also been carried 
out on a numerically simulated 
faulty bearing signal and KAU 
bearing fault dataset to verify and 
validate the developed enhanced 
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 � Identification of the suitable renewable energy structural configurations for 
Indian offshore

 � Evaluation of wind, wave, hydro-dynamic and environmental loads for 
offshore Renewable Energy (RE) structures

 � Analysis and design of the identified types of substructures for the floating 
wind turbines and floating solar farms

 � Analysis and design of the appropriate support structures for the floating wind 
turbines and floating solar farms

 � Development of methods for stability and control of offshore RE structures
 � Fatigue resistant design of structural components of offshore RE structures
 � Development of robust strategy for health monitoring of floating offshore 

structures

Scope / Objectives

APRIL 2020 - MARCH 2023

envelope analysis technique for 
bearing fault diagnosis. The results 
of the investigations conclude that 
the isolation of transient impulse 
features caused by rolling bearing 
faults from corrupted discrete 
frequency components of gear and 
shaft is possible by AR model and 
spectral kurtosis provides reliable 
identification of the region of 

resonance frequencies when fault 
occurs otherwise the fault signal is 
modulated. Finally, the envelope 
signal obtained through the Hilbert 
Transform of band pass filtered 
response gives fault information by 
peak amplitudes related to bearing 
fault frequencies in the Fourier 
spectrum.
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MIT CSHub proposes concrete carbon uptake accounting framework 

July 9, 2024  
Sources: Concrete Sustainability Hub at Massachusetts Institute of Technology, Cambridge; 
CP staff 

https://concreteproducts.com/index.php/2024/07/09/mit-cshub-proposes-concrete-carbon-
uptake-accounting-framework/ 

A new report from the MIT-hosted Concrete Sustainability Hub probes statistical and scientific 
methods for measuring carbon dioxide uptake in hardened concrete and other cement-based 
products (CBP). It proposes a framework to account for carbon uptake in Product Category 
Rules (PCRs), documents key to creating verifiable environmental product declarations 
(EPD). Credible uptake calculations will contribute to EPDs offering a more comprehensive 
view of life-cycle carbon dioxide emissions metrics than current declarations for CBPs. The 
focus on uptake, where carbon dioxide in the atmosphere reacts with calcium-rich cement 
hydration products and is permanently sequestered in CBPs, aligns with Carbonation, the 
fifth of five Portland Cement Association Roadmap to Carbon Neutrality pillars, and the UN 
Intergovernmental Panel on Climate Change’s recognition of the process as a carbon sink.  
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“Accounting for Carbon Uptake in the EPDs of Cement-based Products” authors weigh four 
major factors behind the intensity and extent of CO2 sequestration in hardened elements or 
structures:  

 Climate and exposure conditions, including local CO2 concentration, proximity to industrial 

sources; ventilation; plus, temperature, humidity, exposure to moisture. Higher temperatures 
generally accelerate carbon uptake; moderate moisture facilitates CO2 transportation within 
CBP pores. 

 CBP types and properties, the latter including permeability and porosity properties.  

 Binder system. Portland cement (clinker only) and blended cements have varying impacts 
on carbon uptake rates and volume.  

 Geometry. Uptake primarily occurs at the CBP surface, where coatings, sealers or other 
treatment can reduce CO2 sequestration. 

“A uniform methodology for computing the carbon uptake potential using equations for 
different levels is proposed to be used to provide consistent guidelines for the EPD 
development process such that there is flexibility for input variables at different levels,” 
authors note. “The consistency of this methodology would facilitate its use over a wider range 
of climatically diverse regions and applications. These advantages may help a PCR 
committee standardize the introduction of carbon uptake data in EPDs.” 

Authoring “Accounting for Carbon Uptake” are CSHub’s Randall Kirchain, director, and 
Hessam Azari Jafari, deputy director, and Pranav Pradeep Kumar, postdoctoral associate; 
and, Mikaela DeRousseau, Data & Methodology manager for Building Transparency, 
Embodied Carbon Calculator (EC3) administrator. Assisting them are Carbonation Working 
Group members, including representatives of Heidelberg Materials, Salt River Materials 
Group, Cement Association of Canada, Canadian Precast/Prestressed Concrete Institute, 
Concrete Masonry & Hardscapes Association and Portland Cement Association. Findings in 
their interim report are primarily applicable to ready mixed concrete and cast-in-place 
surfaces or structures, but will inform forthcoming work on carbon uptake in manufactured 
concrete, wet or dry cast.  

New contaminant-tolerant catalyst could help capture carbon directly 

from smokestacks 

By Tyler Irving, JULY 4, 2024 

 

Source: https://news.engineering.utoronto.ca/new-contaminant-tolerant-catalyst-could-help-

capture-carbon-directly-from-smokestacks/ 

A newly designed catalyst created by U of T Engineering researchers efficiently converts 
captured carbon into valuable products — even in the presence of a contaminant that 
degrades the performance of current versions.  
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The discovery is an important step toward more economically favourable techniques for 
carbon capture and storage that could be added on to existing industrial processes.  

 “Today, we have more and better options for low-carbon electricity generation than ever 
before,” says Professor David Sinton (MIE), senior author on a paper published in Nature 
Energy that describes the new catalyst.  

“But there are other sectors of the economy that will be harder to decarbonize: for example, 
steel and cement manufacturing. To help those industries, we need to invent cost-effective 
ways to capture and upgrade the carbon in their waste streams.”  

Sinton and his team use devices known as electrolyzers to convert CO2 and electricity into 
products such as ethylene and ethanol. These carbon-based molecules can be sold as fuels 
or used as chemical feedstocks for making everyday items such as plastic.  

Inside the electrolyzer, the conversion reaction happens when three elements — CO2 gas, 
electrons and a water-based liquid electrolyte — come together on the surface of a solid 
catalyst. The catalyst is often made of copper but may also contain other metals or organic 
compounds that can further improve the system. Its function is to speed up the reaction and 
minimize the creation of undesirable side products, such as hydrogen gas, which reduce the 
efficiency of the overall process.  

While many teams around the world have produced high-performing catalysts, nearly all of 
them are designed to operate with a pure CO2 feed. But if the carbon in question comes from 
smokestacks, the feed is likely to be anything but pure.  

“Catalyst designers generally don’t like dealing with impurities, and for good reason,” 
says Panos Papangelakis, a PhD student in mechanical engineering and one of five co-lead 
authors on the new paper. “Sulphur oxides, such as SO2, poison the catalyst by binding to 
the surface. This leaves fewer sites for CO2 to react, and it also causes the formation of 
chemicals you don’t want.  

“It happens really fast: whereas some catalysts can last hundreds of hours on a pure feed, if 
you introduce these impurities, within minutes they can be down to 5% efficiency.”  

Though there are well-established methods to remove impurities from CO2-rich exhaust 
gases before feeding them into the electrolyzer, they take time, require energy and raise the 
cost of carbon capture and upgrading. Furthermore, in the case of SO2, even a little bit can 
be a big problem.  

“Even if you bring your exhaust gas down to less than 10 parts per million, or 0.001% of the 
feed, the catalyst can still be poisoned in under 2 hours,” says Papangelakis.  

In the paper, the team describes how they went about designing a more resilient catalyst that 
could stand up to SO2 by making two key changes to a typical copper-based catalyst.  

 

 

https://www.nature.com/articles/s41560-024-01577-9
https://www.nature.com/articles/s41560-024-01577-9


Research Alert                                                                                  Vol. 34, Nos. 5-8, May - August 2024 
 

 

On one side, they added a thin layer of polyteterafluoroethylene, also known as Teflon. This 
non-stick material changes the chemistry at the catalyst surface, impeding the reactions that 
enable SO2 poisoning to take place. 

On the other side, they added a layer of Nafion, an electrically-conductive polymer often used 
in fuel cells. This complex, porous material contains some areas that are hydrophilic, meaning 
they attract water, as well as other areas that are hydrophobic, meaning they repel water. 
This structure makes it difficult for SO2 to reach the catalyst surface.   

The team then fed this catalyst with a mix of CO2 and SO2, with the latter at a concentration 
of about 400 parts per million, typical of an industrial waste stream. Even under these tough 
conditions, the new catalyst performed well.  

“In the paper, we report a Faraday efficiency — a measure of how many of the electrons 
ended up in the desired products — of 50%, which we were able to maintain for 150 hours,” 
says Papangelakis.  

“There are some catalysts out there that might start at a higher efficiency, maybe 75% or 
80%. But again, if you expose them to SO2, within minutes or at most a couple of hours, that 
drops down to almost nothing. We were able to resist that.”  

Papangelakis says that because his team’s approach doesn’t affect the composition of the 
catalyst itself, it should be widely applicable. In other words, teams that have already 
perfected high-performing catalysts should be able to use similar coatings to confer 
resistance to sulphur oxide poisoning.  

Although sulphur oxides are the most challenging impurity in typical waste streams, they are 
not the only ones, and it’s the full set of chemical contaminants that the team is turning to 
next.  

“There are lots of other impurities to consider, such as nitrogen oxides, oxygen, etc.,” says 
Papangelakis.  

“But the fact that this approach works so well for sulphur oxides is very promising. Before this 
work, it was just taken for granted that you’d have to remove the impurities before upgrading 
CO2. What we’ve shown is that there might be a different way to deal with them, which opens 
up a lot of new possibilities.”  
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Energy Efficient and Carbon Sequestering Lightweight CMU Walls 

June 27, 2024 Kevin Cavanaugh 

Source: https://concreteproducts.com/index.php/2024/06/27/energy-efficient-and-carbon-

sequestering-lightweight-cmu-walls/ 

 

Two of today’s major focus areas in the design community are reducing the amount of energy 
(usually in the form of fossil fuel to heat, cool and operate buildings) and reducing the 
embodied carbon in building materials. To help meet the moment, the concrete products 
industry has two readily available and affordable solutions that can be used to address both 
priorities: 

1. Lightweight concrete masonry units (CMU), when made with lightweight aggregate like 
expanded shale, clay or slate, is the concrete world’s high-efficiency, energy-saving 
deliverable. Some will even say it qualifies as the concrete world’s version of insulation. 

2. Dry-cast CMU are excellent at sequestering carbon dioxide (CO2). They readily absorb 
and convert atmospheric CO2 into limestone. 

Foam-insulated 
Next-Generation CMUs yield R-value 2-3 times higher than normal for such an 
assembly. PHOTO: Kevin Cavanaugh for ESCSI 
 

HIGH-EFFICIENCY LIGHTWEIGHT CMU 
For many years, using insulation in ever-increasing quantities was the key to achieving 
energy efficiency in buildings. In today’s energy efficiency world, the name of the game, as 
far as buildings go, is “high efficiency.” Many believe that more energy savings are only to  

 

 

https://concreteproducts.com/index.php/2024/06/27/energy-efficient-and-carbon-sequestering-lightweight-cmu-walls/
https://concreteproducts.com/index.php/author/kcavanaugh/
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be found by using automated, high-efficiency lighting systems, hot water heaters, furnaces, 
air-conditioners and heat pumps. And while insulation specifications in walls, ceilings and 
floors still get a lot of attention, the Law of Diminishing Returns indicates that very little extra 
energy savings are found when adding more insulation. 

A reliable solution—the concrete in a lightweight CMU—has roughly three times more 
resistance to heat flow than the regular concrete in a “normalweight” CMU. When combined 
with today’s “Next Generation” CMU (with thinner and fewer webs) insulated with injection 
foam, which completely fills all the hollow cores in a CMU wall and the tiny nooks and crannies 
between units, the net effect is a wall assembly with two to three times higher R-values than 
possible if the CMU were made with regular, normalweight concrete. (See Table 1) 

When the entire lifespan of a building is considered, lightweight CMUs’ higher R-value saves 
significant amounts of heating and cooling energy. So much energy is saved that even though 
a normalweight CMU’s environmental product declaration (EPD) is better than a lightweight 
CMU’s EPD, the cumulative energy saved with insulated lightweight CMU, thanks to its higher 
R-value, creates a net positive impact for a building. 
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CMU SEQUESTER CARBON 

 
Receiving equal attention, if not more, is the design community’s goal of reducing the amount 
of a) embodied carbon contained in building materials, and b) energy required to operate 
buildings built with today’s materials. The Concrete Masonry & Hardscapes Association 
(CMHA) is studying how much CO2 typical CMU can sequester. Results so far are very 
encouraging. Due to the thinness of CMU face shells and cross webs and the more porous 
structure of the dry-cast concrete, atmospheric CO2 can easily penetrate the CMU matrix, 
differentiating it from wet-cast concrete. This results in significantly higher natural carbonation 
rates. 

While the concrete industry continues advocating that today’s ‘cradle to gate’ EPDs do not 
fully capture a material’s impact on energy savings or on its larger carbon footprint, it is 
important for the design community to know that these two solutions offered by the concrete 
industry are readily available and inexpensive to implement. As Chair of American Concrete 
Institute/The Masonry Society Joint Committee 122 on Energy Efficiency of Concrete and 
Masonry Systems and two other CMU-related committees, I have learned that these are two 
of the few timely solutions that our industry offers. Another very important one is to use the 
“trade-off” compliance path and accompanying COMCheck software program to meet energy 
code requirements. However, we need more solutions. For which, we need to come together 
as an industry and support creating and sharing these solutions with our design community 
partners. If you are interested in becoming an ACI/TMS 122 member or discussing more 
about these or other solutions, please contact me directly. 
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CREATE IMPRESSISSIVE BIM STRUCTURES WITH STAAD & 

RAM 
 

 

As engineers in the architecture, engineering, and construction (AEC) sector, we have 
observed the widespread adoption of building information modeling (BIM). Over the past 
five years, the term “infrastructure digital twin” has taken center stage. What is the 
difference between BIM and an infrastructure digital twin? As structural engineers, we 
use software to create 3D models for analysis and design—so are we creating BIMs or 
infrastructure digital twins? 

BIM is a static visualization capability employed during the design and construction 
phases of a building. BIM integrates all disciplines into a CAD-based model. The purpose 
of BIM is to enable collaboration between disciplines and visualize spatial constraints. 
BIM serves as foundational data used to create an infrastructure digital twin. 

For example, your 3D structural analysis model can be exported and translated into a 
CAD format for use in BIM. 
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An infrastructure digital twin is a virtual representation of a real-world entity, synchronized 
at a specified frequency and fidelity. Real-time data from sensors and the Internet of 
Things (IoT) are linked to the accurate as-built digital model. The infrastructure digital twin 
serves as the smart building hub for owners and operators to schedule maintenance and 
ensure that the building is operating optimally. 

Level of development 

The International BIM Forum authors the Level of Development (LOD) specification. The 
LOD definitions provide a method to classify the level of detail and accuracy of information 
required in your digital model throughout the project’s lifecycle. We can align these levels 
with our project workflows and the software that we utilize. 

LOD 100 and 200 take your model from mass models to more specific design. The design 
professional will use CAD-based applications to create these models. 

In LOD 300, the BIM model is refined by adding accurate sizes and locations. The 
engineers will import their analysis models into the BIM model. 

LOD 400 adds specific fabrication and installation information. Software that creates 
fabrication drawings is utilized in this step. The BIM model integrates with construction 
phasing software. 
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https://www.thestructuralengineer.info/storage/news/2715/editor_photos/5909/download__1_.png
https://www.thestructuralengineer.info/storage/news/2715/editor_photos/5909/download__1_.png


Research Alert                                                                                 Vol.34, No.5-8, May-August 2024 

 

LOD 500 is the point when the BIM model is transitioned to an infrastructure digital twin. 
The model reflects the as-built condition, and the team uses asset management systems 
and digital models that read sensor data. 

BIM toward the infrastructure digital twin 

We are aware of the importance of BIM adoption around the world, considering that there 
are already very strong regulatory bodies. At the same time, there have been recent 
efforts in countries that include Chile, Colombia, Mexico, Brazil, and Argentina toward 
adoption. 

BIM is a crucial part of the infrastructure digital twin. It takes the dimensions and levels of 
development of the BIM model to complete the rest of the audited information with an 
additional step of incorporating real-time sensors. A BIM file with a high level of 
development could have a robust model with lifecycle and operation included. On the 
other hand, the infrastructure digital twin incorporates audited information in real time, as 
it represents a complete virtual representation of all data, positive or not, and all relevant 
information, which almost completely replicates the multidiscipline system. It not only 
includes the model itself, but also external factors that include pressure measurements, 
earthquakes, winds, variable loads, and changes in the resistance of elements, as well 
as the impact of the environment in general. 

 

Bentley’s structural portfolio 
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Bentley’s structural analysis software portfolio is comprised of STAAD.Pro, RAM 
Elements, RAM Structural System, RAM Concept, RAM Connection, STAAD.Foundation 
Advanced, and STAAD Advanced Concrete. 

Each application has specific capabilities that correspond to analytical and physical 
modeling programs at the same time. Physical modeling is responsible for BIM 
interoperability and includes STAAD, RAM Structural System, and RAM Elements. 

Modeling or analytical interpretation is focused on the process of analysis and design: 

 STAAD.Pro: Powerful structural analysis and design software that can model any type of 

structure with any material. 
 RAM Structural System: Structural design software for buildings. 
 RAM Elements: 3D structural analysis and design software for performing 3D finite 

element analysis of almost any type of structure or structural component. 

Bentley BIM portfolio 

 

Bentley’s BIM portfolio is diverse and covers all software that have BIM information 
associated with them, including: 

ProStructures: Allows you to model structural systems, including fabrication elements, 

as well as the generation of drawings. It is subdivided into ProSteel and ProConcrete to 
direct attention towards steel or concrete structures. 

OpenPlant: The main software for plant modeling. It works as an ideal link with 
ProStructures for multidiscipline projects of this type. 

OpenBuildings: Building design software that enables BIM workflows for the design, 

analysis, simulation, and documentation of buildings. 

Each software provides specialized solutions within the BIM environment, facilitating 
multidiscipline collaboration and efficient model creation for a wide range of projects in 
engineering and architecture. 

Source:https://www.thestructuralengineer.info/news/create-impressissive-bim-
structures-with-staad-ram 
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Performance-Based Seismic Design of Structures 

Satyabrata Choudhury 

ISBN 9781032444826 CRC Press  July 2024  426 Pages 

 

DESCRIPTION 

Seismic design of structures is fast turning to performance-based design (PBD) from old codal 
force-based design (FBD) method. The aim of the book is to expose readers to the meaning and 
need of PBD, the evolution of PBD to date, its various forms and applications. Various design 
philosophies and procedures have been described including modelling aspects and hazard 
considerations backed by examples. Direct displacement-based design (DDBD) and Unified PBD 
(UPBD) of reinforced concrete (RC) frame buildings, RC dual systems, steel frame buildings and 
bridge piers have also been explained. 

The main features of this book are as follows: 

 Illustrates performance-based seismic design to achieve the design target by 
performance objective-oriented design procedure 

 Covers modern design philosophies, modelling aspects, concepts in nonlinearities and 
use of supplemental damping devices 

 Contains a chapter on seismic safety of nonstructural components 

 Describes UPBD design procedure and examples of different structural systems 

 Includes application and examples with reference to SAP2000 software 

This book is aimed at graduate students, researchers and professionals in civil engineering, 
earthquake engineering and structural design. 
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1st Edition 

Vibration Engineering Modeling, Simulation, Experimentation, 

and Applications 

Edited By Nitesh P. Yelve, Susmita Naskar 

ISBN 9781032515281 CRC Press  May 2024  108 Pages 

 

 

 

DESCRIPTION 

Vibration Engineering presents recent developments in the field of engineering, encompassing 
industrial norms, applications within the finite element method, infrastructure safety assessment, 
and active vibration control strategies. It offers a study in seismic vibration control and analysis 
for building structures and liquid storage tanks. 

Spanning across the multiple domains of vibration engineering, the book highlights machinery 
diagnostics, modal analysis, energy harvesting, balancing, vibration isolation, and human-
vibration interaction. It discusses experimental fault identification in journal bearings using 
vibration-based methods. This book also considers advances in vibration-based structural health 
monitoring of civil infrastructures. 

This book will be a useful reference for industry professionals and engineers facing challenges 
while dealing with the vibrations in the fields of mechanical, aerospace, structural, and civil 
engineering. 
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1st Edition 

Shotcrete Materials, Performance and Use 

By Dudley Robert Morgan, Marc Jolin 

ISBN 9781032039718 CRC Press  May 2024  510 Pages 

 

DESCRIPTION 

Shotcrete: Materials, Performance and Use is a comprehensive textbook covering the current 

state-of-the-art shotcrete technology. It provides an overview of the many and various uses of 
shotcrete. Shotcrete is well suited for construction of curvilinear structures (domes, shells, 
bobsleigh/luge tracks, etc.) and overhead shotcrete applications (seismic retrofit, repairs, ground 
support, etc.) that could not be constructed technically and/or economically using conventional 
formed, cast-in-place concrete construction methods. 

It contains chapters on history, shotcrete materials and mixture proportioning, performance, 
shotcrete research, equipment and shotcrete application. It is also comprised of shotcrete case 
history examples including buildings and structures, infrastructure repair and rehabilitation, 
ground support and shoring, underground support in tunnels and mines, swimming pools and 
spas, and, finally, architectural shotcrete. 

This text should be of interest to design engineers and architects considering the use of the 
technology, as well as academics. It serves as a useful guide to contractors using shotcrete in 
one or more of its many and various applications. 
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