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Ground motion simulations validation via response of complex structures. (2023) Loghman, Vahid
Show more
This dissertation addresses a diverse range of applied aspects in ground motion
simulation validation via the response of complex structures. In particular,
the following topics are addressed: (i) the investigation of similarity between
recorded and simulated ground motions using code-based 3D irregular structural
response analysis, (ii) the development of a framework for ground motion simulations
validation to identify the cause of differences between paired observed and
simulated dataset, and (iii) the illustration of the process of using simulations for
seismic performance-based assessment.

The application of simulated ground motions is evaluated for utilisation in engineering
practice by considering responses of 3D irregular structures. Validation
is performed in a code-based context when the NZS1170.5 (NZS1170.5:2004, 2004)
provisions are followed for response history analysis. Two real buildings designed
by engineers and physically constructed in Christchurch before the 2010-2011 Canterbury
earthquake sequence are considered. The responses are compared when
the buildings are subjected to 40 scaled recorded and their subsequent simulated
ground motions selected from 22 February 2011 Christchurch. The similarity of
recorded and simulated responses is examined using statistical methods such as
bootstrapping and hypothesis testing to determine whether the differences are
statistically significant. The findings demonstrate the applicability of simulated
ground motion when the code-based approach is followed in response history analysis.

A conceptual framework is developed to link the differences between the
structural response subjected to simulated and recorded ground motions to the
differences in their corresponding intensity measures. This framework allows the
variability to be partitioned into the proportion that can be “explained” by the
differences in ground motion intensity measures and the remaining “unexplained”
variability that can be attributed to different complexities such as dynamic phasing
of multi-mode response, nonlinearity, and torsion. The application of this
framework is examined through a hierarchy of structures reflecting a range of
complexity from single-degree-of-freedom to 3D multi-degree-of-freedom systems with different materials, dynamic properties, and structural systems. The study results suggest the areas that ground motion simulation should focus on to improve
simulations by prioritising the ground motion intensity measures that most
clearly account for the discrepancies in simple to complex structural responses.

Three approaches are presented to consider recorded or simulated ground motions
within the seismic performance-based assessment framework. Considering
the applications of ground motions in hazard and response history analyses, different
pathways in utilising ground motions in both areas are explored. Recorded
ground motions are drawn from a global database (i.e., NGA-West2 Ancheta
et al., 2014). The NZ CyberShake dataset is used to obtain simulations. Advanced
ground motion selection techniques (i.e., generalized conditional intensity
measure, GCIM) are used for ground motion selection at a few intensity levels.
The comparison is performed by investigating the response of an example structure
(i.e., 12-storey reinforced concrete special moment frame) located in South
Island, NZ. Results are compared and contrasted in terms of hazard, groundmotion
selection, structural responses, demand hazard, and collapse risk, then,
the probable reasons for differences are discussed. The findings from this study
highlight the present opportunities and shortcomings in using simulations in risk
assessment.
i
Show more
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Contributions of working memory and vocabulary to inference making in Chinese children. (2023) Liu, Yang
Show more
The Construction-Integration model has suggested that written discourse comprehension involves the construction of a propositional text base from which an integrated and coherent mental representation or situation model is formed. This requires readers to go beyond written words and sentences and make inferences on the discourse level to form a coherent understanding of the text. Previous research has suggested that individual differences in vocabulary and working memory explain unique variance in inferencing in the English language. However, less well understood is whether these factors play a similar role in inference making in a non-alphabetic orthography, such as Chinese characters. Given the phonological, morphological and orthographic differences between the English and Chinese languages/orthographies, better understanding of the processes that contribute to Chinese inference making is of theoretical and practical importance for Chinese readers.

Studies 1 and 2 examined the contributions of vocabulary and working memory to the generation of inferences when reading Chinese texts. In Study 1, Chinese oral vocabulary, working memory (backward digit span, reading span, nonword repetition and backward spatial span) and Chinese inference making measures were administered to 65 Mandarin– speaking children in Grades 5 and 6. The Chinese inference making measure involved children reading narrative and expository passages and answering text-connecting and knowledge-based inferences on the texts. Correlational analyses found that Chinese vocabulary and verbal working memory (Chinese backward digit span, reading span and nonword repetition) were associated with Chinese inference making. Multiple hierarchical regression analyses revealed that Chinese vocabulary and verbal working memory, as measured by the backward digit span task, were found to uniquely predict inference-making scores produced by this cohort. Study 2 further explored the contributions of Chinese vocabulary and verbal working memory to inference making after controlling for the Chinese character word reading ability. Chinese oral vocabulary, character word reading, verbal working memory and inference making measures were administered to 60 children in Grades 5 and 6. Multiple hierarchical regression analyses revealed similar results to Study 1, in that Chinese vocabulary and backward digit span tasks made unique contributions to inference making in this cohort. However, after controlling for character word reading, Chinese vocabulary was not a significant predictor of inference making; Chinese character word reading and backward digit span tasks were found to explain significant variance in inference making. Separate analyses for each grade suggested different patterns: after controlling for character word reading, Chinese vocabulary and backward digit span tasks uniquely predicted inference making in Grade 5, whereas none of the factors was found to predict inference making in Grade 6.

Study 3 investigated the contributions of verbal working memory and vocabulary to inference making among a group of Chinese–English bilingual children in Grade 8. The study examined potential influences of first language Chinese predictors on second language English inference making. Fifty-five eighth graders who used Mandarin as their first language and English as a second language completed parallel tests of verbal working memory, vocabulary and inference making in both Chinese and English. Participants performed significantly better in the Chinese measures. Regression analyses revealed that Chinese vocabulary uniquely predicted Chinese inference making but neither English vocabulary nor English verbal working memory predicted English inference making. Cross- language analyses suggested that Chinese vocabulary was a significant predictor of English inference making.
 
The aim of the three studies was to inform theories of inference making in Chinese children and the findings have practical implications to educators in highlighting the importance of nurturing children’s Chinese vocabulary and word reading abilities to facilitate inference making during reading. The findings also suggest that further studies of the phonological and central executive systems of working memory would be useful in determining those factors influencing inferential comprehension, particularly for the Chinese fifth and sixth graders. Furthermore, the finding that Chinese vocabulary knowledge uniquely predicted bilingual eighth graders’ English inferential processing argues for the need to consider first language competency when investigating bilingual reading abilities.
Show more
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Notes from the backyard : representations of Antarctica in narratives from Argentina and Chile (1886-2023). (2023) Wainschenker, Pablo
Show more
The stereotypical representation of Antarctica in Argentina is set around Marambio Station, a logistical hub located on the northeast side of the Antarctic Peninsula and managed by Argentina’s Air Force, where people (mostly members of the military) stay year-round. It might be thought that in popular imagination about Antarctica, there is little else. Antarctica seems to be a distant part of the country guarded by a small group of government officers.

This thesis shows that, alongside a nationalist narrative that revolves around sovereignty claims and heroic efforts, since the late nineteenth century there has been in Argentina and Chile a body of narratives focused on a range of other issues. These narratives challenge the idea that there is only one, homogeneous way of literary engagement with the icy continent from the Southern Cone, and evidence that Antarctic narratives are an arena of symbolic disputes.

In addition, the thesis looks at the relationship between a dominant Anglophone representation of Antarctica and narratives produced in Argentina and Chile. Although Anglophone Antarctic imagination has been thoroughly studied, large areas of South American Antarctic imagination remain unknown, and so are the points of intersection between South American Antarctic narratives and English Antarctic culture and fiction. The thesis examines these linkages, including the assumption, in Anglophone imagination, of a spatial and symbolic disconnection between the white continent and the rest of the world.

Previous research focused on Argentine Antarctic fiction has studied a body of literary works strongly aligned with a nationalist perspective. These narratives provide a homogeneous picture in which Antarctica (or, strictly speaking, the fractions of the continent claimed by Argentina and Chile) is seen as a distant part of the national territory that must be guarded by brave men. This thesis expands that research by: presenting a new body of Antarctic narratives written in Argentina and Chile; examining non-nationalistic types of literary engagements with the icy continent; and investigating how Anglophone Antarctic imagination intersects with narratives from South America’s Southern Cone.

Structurally, the thesis is arranged according to three main themes: Space and Place, Actors and Travels, and the materials are organised in three periods. The thesis is centred around two primary research questions. The first asks, ‘How do Southern Cone narratives represent Antarctica?’ Literary analysis is used to answer this question, on a corpus composed of short stories, novels, graphic novels and travel narratives from Argentina and Chile published between the end of the nineteenth century and the present. The second research question asks, ‘How do Southern Cone Antarctic narratives differ from (or reinforce) dominant Anglophone narratives?’ The thesis reveals that Anglophone culture and history permeate Southern Cone Antarctic narratives, even while these texts construct an idea of Antarctica from a South American perspective, different from the Anglophone one.

In answering these questions, this thesis provides a detailed account of key features of the Southern Cone’s Antarctic imagination as it surfaces narratives, and highlights differences and commonalities with Anglophone imagination. In doing so, this thesis contributes to a better understanding between the Southern Cone countries and Anglophone culture. This issue is of key importance, not least given the uncommon political status of Antarctica, where a culturally diverse group of countries govern by consent.
Show more
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Submission on the Ministry for the Environment’s consultation document: Improving our GMO regulations for laboratory and biomedical research: Consultation document (2023) Heinemann, Jack; Kurenbach, Brigitta; Hiscox, Tessa C.; McCabe, Andrew W.
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A displacement-based design method for low-damage dual systems with hysteretic and nonlinear viscous energy dissipation (2023) Gu, A.; Rodgers, Geoffrey; Henry, R. S.
Show more
In 2019, a large shaking-table test was performed for a full-scale two-storey low-damage concrete
wall building. The test building comprises unbonded post-tensioning (UPT) rocking walls and
perimeter frames in both directions. The perimeter frames incorporated hysteretic energy dissipation
devices at slotted-beam connections at the beam-column and beam-wall joints, so that both UPT
walls and perimeter frames would resist seismic action in parallel as a low-damage dual system.
High force-to-volume (HF2V) lead-extrusion dampers and nonlinear viscous dampers (NVDs) were
adopted in the test building.
This experimental test building was used as the basis for a parametric computational study in
OpenSees, where a range of structural parameters were modified, including number of stories, wall-
strength contribution ratios, effective period, and equivalent damping ratio. A displacement-based
design method is proposed for the application of the low-damage dual system with energy
dissipating device combination and compared against the computational results. Nonlinear
time-history analyses (NLTHAs) were conducted to validate the methodology, and key response
parameters from the time-histories are compared with the design values, to validate the proposed
displacement-based design process.
The global responses of the NLTHAs validated the proposed design process for both coupled and
decoupled dual systems, with the average absolute relative error of the roof drift being 7.94%, considering NVDs’ EVD determined by the power approach. However, the proposed design process was shown to significantly underestimate the roof drift responses of the decoupled dual system
when the wall strength portion was smaller than 0.7.
Show more
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