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ABSTRACT

The rapid evolution of contemporary architecture has seen a marked increase in the
construction of irregularly shaped buildings, such as L-shaped reinforced concrete (RC)
structures, driven by a blend of aesthetic appeal and functional demands; however, these
designs pose substantial challenges in seismic engineering due to their inherent
geometrical asymmetry, which exacerbates vulnerabilities under seismic loads. L-
shaped buildings, in particular, suffer from torsional irregularity stemming from uneven
mass and stiffness distribution, leading to amplified lateral displacements, stress
concentrations at re-entrant corners, and an overall reduction in structural stability
during earthquakes—issues that are inadequately addressed by conventional seismic
design methods. This challenge is especially pertinent in regions of low to moderate
seismicity, such as Malaysia, where seismic considerations are often overshadowed by
other design priorities, and where existing guidelines lack specificity for optimizing
structural elements like shear walls in irregular configurations. This Master Project
Thesis aims to bridge this gap by investigating the optimization of shear wall thickness,
configuration, and placement in L-shaped RC buildings to enhance their seismic
resilience, with a focus on mitigating torsional effects, reducing stress concentrations,
and controlling lateral displacements. The research employs advanced computational
tools, specifically Tekla Structural Designer(TSD), to model a 20-story L-shaped RC
building and analyze its seismic performance using two robust methods: Response
Spectrum Analysis (RSA), which captures dynamic structural responses across a range
of frequencies, and Equivalent Lateral Force method(ELF), which simplifies seismic
forces into equivalent static loads for comparative assessment. Through parametric
studies, various shear wall layouts—differing in thickness, positioning (e.g., along
exterior walls, core areas, or critical corners), and distribution—are simulated under
seismic loading conditions representative of low to moderate seismic zones, allowing
for a detailed evaluation of their effectiveness in improving structural integrity. The
expected outcomes include a comprehensive comparative analysis of shear wall
configurations, pinpointing optimal thickness parameters that balance material
efficiency with seismic performance, alongside the development of a structured,
replicable methodology that can guide future investigations into irregular building
design. By addressing critical deficiencies in current seismic design practices, this study
leverages computational optimization to deliver practical, evidence-based
recommendations for structural engineers, enhancing the safety and durability of
irregularly shaped RC buildings. Furthermore, the research contributes to the broader
field of performance-based seismic design by offering insights that are adaptable to
other irregular geometries and seismic contexts, thereby fostering safer urban
environments in seismically active regions worldwide.
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CHAPTER 1

INTRODUCTION

1.1 Background of Study

The progression of modern architecture and urban development has increasingly
favoured irregularly shaped reinforced-concrete (RC) buildings, owing to the need for
optimised spatial use, aesthetic appeal and specific functional requirements. Buildings
of this type, characterised by unconventional plan and elevation layouts, have
challenged traditional seismic design methodologies. Irregular configurations,
particularly prevalent in densely populated urban environments, are associated with
significant structural-engineering challenges because complexities are introduced into
the distribution of seismic forces, resulting in non-uniform structural responses during
seismic events [1], [3]. Pronounced vulnerabilities— including amplified torsional
movements and stress concentrations—have therefore been observed, and

comprehensive analyses together with advanced optimisation techniques are required.

One specific typology that has become prevalent is the RC frame-shear-wall dual
system, which is employed widely in commercial and residential high-rise structures.
Architectural flexibility is combined with enhanced lateral stiffness and strength in
this system, which are essential for resisting seismic loads. However, while
conventional buildings with regular geometries have well-established design
frameworks, irregular forms—such as the common L-shaped configuration—have
been less thoroughly characterised seismically, particularly with respect to the optimal
design and placement of shear walls. The significance of this gap has been evidenced
by the distinct seismic responses observed in past earthquakes, where inadequate
shear-wall configurations have contributed to disproportionate damage or even

catastrophic structural failures [2], [4], [5].

Irregularities in structural geometry are generally classified into two primary
categories: plan irregularities, where asymmetrical distributions of mass and stiffness

induce significant torsional behaviour; and vertical irregularities, typically



characterised by abrupt changes in stiffness or strength along a building’s height.
Architectural designs that emphasise visual aesthetics—such as those influenced by
deconstructivism—often incorporate irregular geometries without fully addressing the
structural implications, leading to pronounced vulnerabilities during seismic events.
Notably, such tendencies necessitate closer collaboration between architects and
structural engineers at early design stages so that seismic risks can be mitigated

effectively [1].

Plan irregularities, common in L-shaped buildings, result in amplified torsional effects
due to eccentric distributions of mass and rigidity. This eccentricity significantly
influences seismic performance, often producing uneven lateral displacements,
excessive inter-storey drifts and critical stress accumulations at re-entrant corners.
Targeted mitigation measures are therefore required, primarily involving the strategic
placement and optimisation of shear walls to enhance torsional resistance and overall

lateral stiffness [6], [7].

Numerous seismic design codes, including Eurocode 8, recognise the increased
vulnerability of irregular structures and mandate stricter design criteria to counteract
the adverse effects associated with geometric irregularities. However, existing
guidelines often rely on generalised approaches, leading to overly conservative or
insufficiently targeted design solutions. Recent studies have underlined that traditional
empirical methods for determining fundamental periods and lateral force distributions
can underestimate seismic demands in irregular buildings. Such discrepancies
emphasise the necessity for more accurate modelling and analytical techniques that
account for torsional irregularities and the complex dynamic behaviours typical of

irregular configurations [10], [11].

Research specifically addressing L-shaped buildings has shown that these structures
experience heightened lateral displacements, storey drifts and torsional rotations when
compared with regular counterparts. Investigations employing detailed finite-element
analysis and dynamic simulations have consistently revealed significant deviations
from code-prescribed estimates of fundamental periods and seismic load distributions.

For instance, empirical formulae in prevalent seismic codes have been found to



underestimate the fundamental period of L-shaped buildings by up to 150 %, reflecting
the inadequacy of conventional methods in accurately predicting the dynamic

characteristics of irregular structures [13], [14], [15].

Moreover, seismic studies of L-shaped buildings have revealed critical vulnerabilities
at re-entrant corners, where stress concentrations due to torsional rotations frequently
result in localised failures. These localised stresses necessitate specialised
reinforcement detailing and optimised shear-wall configurations so that the adverse
effects can be mitigated. When shear walls are configured appropriately—strategically
positioned at corners or along key axes—torsional irregularities are reduced
effectively, with seismic resilience and structural integrity improved significantly.
Comparative analyses have clearly illustrated that optimally positioned shear walls in
irregular buildings substantially reduce maximum displacements, storey drifts and
torsional irregularities, underscoring the criticality of shear-wall configuration

optimisation [16], [17], [18].

Additionally, contemporary software tools such as Tekla Structural Designer (TSD)
offer substantial potential for optimising shear-wall designs through detailed structural
modelling and advanced analytical capabilities. Despite these advantages, such tools
have seen limited application to irregular RC buildings, indicating a gap in the
utilisation of advanced modelling for seismic optimisation. Tekla’s robust analysis
features, when appropriately leveraged, can provide significant insights into structural
behaviour under seismic loads, thereby enabling refined design solutions tailored to

irregular configurations [19].

Recognising these challenges and opportunities, the primary aim of this research
project is to investigate and optimise shear-wall thickness, configuration and
placement for L-shaped RC buildings subjected to seismic loading. Rigorous finite-
element modelling using Tekla Structural Designer (TSD) software will be employed,
integrating both Response Spectrum Analysis and Equivalent Static Load Analysis to
characterise seismic responses comprehensively and to develop optimised shear-wall
arrangements. The ultimate objective is to enhance the seismic resilience of irregular

RC buildings, with vulnerabilities inherent to their configurations reduced, and with



design recommendations grounded in thorough analytical evaluations and validated

modelling techniques.

In the subsequent chapters of this thesis, existing knowledge gaps will be explored
systematically, various shear-wall configurations will be analysed critically, numerical
models will be validated through comparative analyses, and optimisation strategies—
tailored to the unique seismic demands of L-shaped RC structures—will be proposed.
By bridging the gap between theoretical insights and practical design methodologies,
it is sought to contribute meaningfully to the safe and efficient seismic design of
irregular RC buildings, aligning architectural aspirations with structural-safety

imperatives.

To make your document look professionally produced, Word provides header, footer,
cover page, and text box designs that complement each other. For example, you can

add a matching cover page, header, and sidebar.

1.2 Problem Statement

Despite significant advancements in seismic design methodologies, reinforced
concrete (RC) buildings with irregular shapes—particularly  L-shaped
configurations—continue to present considerable challenges for structural engineers.
The increasing prevalence of these buildings is primarily driven by architectural and
urban planning considerations that prioritise aesthetics and functionality, often at the
expense of structural regularity and seismic resilience [1, 2, 3]. It has been clearly
demonstrated in previous studies that irregular geometries, such as L-shaped
buildings, suffer significantly from torsional irregularities due to asymmetric mass and
stiffness distribution [6, 7]. This irregularity is associated with exacerbated stress
concentrations, notably at re-entrant corners, leading to higher lateral displacement

and amplified torsional responses under seismic loads [13, 14, 15].

Currently, simplified seismic design guidelines used in practice are mainly derived
from regular building designs. These methods do not adequately capture the complex

dynamic behaviours exhibited by irregular configurations, especially in terms of



torsion and non-uniform stress distribution [6, 10, 11]. Moreover, limited guidance is
available on how shear wall configurations, thickness and placements specifically
interact within L-shaped buildings to mitigate seismic vulnerabilities effectively.
Additionally, while Tekla Structural Designer (TSD) software possesses advanced
capabilities for modelling and structural analysis, its potential remains underutilised
in the optimization of shear wall designs in irregular RC structures [20, 21].
Consequently, trial-and-error approaches are often adopted rather than systematic,
analytical optimization frameworks, resulting in suboptimal seismic designs that may

be either overly conservative or insufficiently resilient [19, 20].

Addressing these knowledge gaps, this research is intended to systematically
investigate and optimize shear wall thickness, placement and configuration
specifically tailored for L-shaped RC buildings, leveraging Tekla Structural Designer
(TSD) software capabilities and adhering to Eurocode 8 (EC8) requirements for

seismic design.

1.3 Research Objectives.
1.3.1 General Objective:

The general objective of this research is to develop an optimized shear wall design
methodology for L-shaped reinforced concrete buildings, specifically targeting
enhanced seismic performance by systematically exploring shear wall thickness,
placement, and configuration using Tekla Structural Designer (TSD), in full

compliance with Eurocode 8 (ECS).

1.3.2 Specific Objectives:

To achieve the general objective, this research outlines the following specific

objectives:

¢ Evaluate seismic performance of multiple shear wall configurations within L-shaped
RC buildings under seismic loading, analysing variations in structural responses such

as lateral displacement, inter-storey drift, and base shear distribution [6, 14, 16].



e Investigate the impact of varying shear wall thicknesses on seismic parameters,
including lateral stiffness, displacement control, and torsional response, identifying

optimal thickness distributions across different building heights [17, 18].

e Compare the effectiveness of seismic analysis methods, specifically Response
Spectrum Analysis (RSA) and Equivalent Lateral Force method(ELF), in accurately

capturing the dynamic behaviour of irregular RC structures [10, 15].

¢ Determine optimal shear wall placement strategies that enhance structural stability
and seismic resilience while ensuring efficient use of materials, emphasising the

mitigation of stress concentrations, particularly at re-entrant corners [5, 9].

1.4  Significance of the Study

The significance of this research extends across several dimensions within structural

engineering practice and seismic safety:

¢ Enhanced Seismic Safety: This research directly addresses the seismic vulnerability
of irregular L-shaped buildings, significantly improving their earthquake resilience
and occupant safety, particularly relevant in low to moderate seismic zones such as

Malaysia, where specific guidelines are sparse [1, 10].

e Development of Analytical Frameworks: By employing advanced optimization
techniques within Tekla Structural Designer (TSD) , this study contributes to filling
the existing methodological gaps in the analytical optimization of shear walls for
complex building geometries, introducing structured computational approaches to

engineering practice [20, 21].

¢ Practical Engineering Guidelines: The findings from this study will provide clear,
actionable recommendations for structural engineers and designers, enabling informed

decision-making in the initial stages of architectural and structural design. This will



facilitate the integration of optimized shear wall solutions into irregular RC buildings

efficiently [18, 19].

e Cost and Material Efficiency: By establishing optimized shear wall thickness
distributions and placements, this research will aid in reducing unnecessary material
usage and associated construction costs, promoting more economical yet structurally

resilient buildings [17, 20].

1.5 Scope of Work.

The scope comprises detailed seismic analysis, configuration comparison, and
structural optimisation of shear-wall systems within an irregular L-shaped reinforced-
concrete (RC) high-rise. The influence of shear-wall thickness, location, and layout
configuration on seismic performance is investigated using computational modelling
and analytical methods in Tekla Structural Designer (TSD), in full compliance with

Eurocode 8 (ECS).

1.5.1 Project Description

A 20-storey L-shaped RC building located in Malaysia (low-to-moderate seismicity)
is developed, simulated, and evaluated. The selected geometry reflects common urban
irregularities such as re-entrant corners and mass eccentricity. The study seeks to
optimise the placement and thickness of shear walls to mitigate seismic vulnerabilities,

including lateral drift, torsional irregularity, and excessive deformation.

1.5.2 Building Details and Modelling Framework

e Structure Type: Reinforced Concrete L-shaped high-rise building

e Total Height: 64.0 m (3.2 m per storey, 20 storeys)

e Plan Dimensions: 30 m x 20 m (long and short wings)

e Software: Tekla Structural Designer (TSD)

e Design Standards: Eurocode 2 (RC design) and Eurocode 8 (seismic analysis)

e [ocation: Malaysia (Eurocode-based seismic classification



The building is designed with realistic boundary conditions, including rigid
diaphragms and fixed base supports. Structural irregularities typical of L-shaped

plans are captured, including stress concentrations and torsional imbalances.

1.5.3 Shear Wall Configuration and Thickness Adjustment Strategy

Three seismic force-resisting systems (SFRS) are defined:

e Layout A: Core walls only

e Layout B: Core + Perimeter walls

e Layout C: Core + L-intersection (re-entrant corner) walls

Each configuration is analysed using an adaptive thickness strategy. Storeys initially
adopt the minimum practical thickness; thickness is increased only when performance
indicators (e.g., inter-storey drift, torsional irregularity, base shear) exceed EC8 limits.

Table 1.1 summarises the Wall Thickness Variation Strategy by Storey.

Table 1.1 Wall Thickness Variation Strategy by Storey.

Building Height Core Wall Perimeter / L-Intersection
Thickness (mm) Wall Thickness (mm)

Ground to 7" Floor 400, 350 400, 350, 300

8" to 13th Floor 350, 300 350, 300, 250

14" to 17" Floor 300, 250 300, 250, 200

18" to 20™ Floor 250, 200 250, 200, 150




Figure 1.1 summarises the overall project workflow from model development through
definition of shear-wall configurations and thickness variation to seismic analysis,

comparison, and recommendations.

Project Start

I

Develop Building Model

I

Define Shear Wall
Configurations

— ! I

Layout C: Core + L-shaped

Layout A: Core Walls | | Layout B: Core + Parimeter

Apply Thickness Variations

| Seismic Analysis

v

Compara Results

v

Final Recommendations

Project End

Figure 1.1 Project workflow from model development to final recommendations.

1.5.4 Seismic Analysis and Performance Metrics

Two analysis procedures are employed:

e Response Spectrum Analysis (RSA): to establish modal behaviour and peak
seismic response.

e Equivalent Lateral Force method(ELF): to evaluate design base shear and lateral force
distribution.

Each configuration—thickness case is evaluated against storey displacement, inter-

storey drift ratio, base shear and its distribution; torsional irregularity coefficient



(Amax/Aavg); diaphragm rotation and wall-line force concentration. Results are

validated against EC8 performance limits.

1.5.5 Comparative Analysis and Final Deliverables

Performance across all cases is compared using structured data sheets and graphics.
Final deliverables include:

e [dentification of the optimal wall layout and thickness distribution.

¢ Evaluation of seismic stability and structural safety.

e Recommendations for shear wall design in irregular buildings.

e A replicable optimisation methodology for similar RC structures.
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CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

Seismic resilience in reinforced concrete (RC) buildings, particularly those with
irregular geometries, has been a central focus in structural engineering research over
the past two decades [24]. Historical seismic events provide compelling evidence that
irregular buildings, characterised by torsional unbalances, suffer severe damage
during earthquakes, highlighting the devastating impacts of torsional vibrations [25].
These incidents underscore the vulnerability posed by configuration irregularities,

primarily due to asymmetric distributions of mass and stiffness within these structures

[3].

Architectural and functional demands frequently necessitate the use of irregular
building forms, significantly complicating structural responses under seismic loads.
Recent studies have identified shear walls as vital components for enhancing lateral
resistance in RC buildings [4], [5], [26]. However, to effectively control torsional
irregularities, lateral drift, and seismic demands, the thickness, configuration, and
optimal placement of shear walls require detailed investigation and careful

optimisation [27].

This literature review synthesises existing knowledge on the seismic behaviour of
irregular RC structures, specifically focusing on structural irregularities, their effects
on seismic responses, and torsional irregularities in L-shaped buildings. The review
integrates recent research findings and identifies critical gaps, guiding future
investigations towards performance-based design approaches, efficient placement

strategies, and advanced computational modelling techniques.

11



2.2 Seismic Behaviour of Irregular RC Buildings
2.2.1 Structural Irregularity and Effects on Seismic Response

Structural irregularities, including variations in plan geometry and vertical
discontinuities, significantly impact the seismic performance of RC buildings.
Irregularities generally induce uneven lateral displacement distributions, increased
torsional effects, and stress concentrations, particularly at re-entrant corners [3], [13],
[28]. According to comprehensive seismic simulations conducted by recent studies
[29], irregular structures consistently demonstrate higher torsional forces due to

asymmetric mass distribution compared to regular configurations.

For example, research analysing various irregular configurations revealed significant
differences in fundamental dynamic characteristics such as natural periods and mode
shapes, compared to regular structures [14]. Specifically, plan irregularities, notably
L-shaped, T-shaped, and C-shaped configurations, lead to non-uniform stiffness
distributions, which exacerbate torsional responses and stress concentrations [13],
[28]. Vertical irregularities, including setbacks, introduce sudden stiffness reductions
that escalate storey drift and displacement at irregularity locations, potentially

jeopardising structural integrity [3].

2.2.2 Torsional Irregularities in L-shaped Structures

Among plan irregularities, L-shaped buildings are particularly vulnerable due to their
high centre-of-mass eccentricity, amplifying torsional responses and resulting in
elevated structural demands during seismic events [14], [23]. Several studies have
observed significant increases in corner displacements and diaphragm rotations,
particularly around re-entrant corners, compared to regular, symmetric buildings [18],

[23].

Detailed modal analysis of L-shaped buildings indicates that the presence of re-entrant
corners distinctly alters natural vibration modes, increasing the complexity and

coupling of translational and torsional responses. Research findings suggest
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substantial variations in natural periods (by 15-30 %) and mode shapes in irregular

structures, in stark contrast to the predictable behaviour of regular buildings [14], [30].

Moreover, the torsional irregularity ratio, defined as the ratio of maximum to average
lateral displacement, frequently exceeds code-prescribed thresholds in L-shaped
buildings, indicating critical torsional imbalances requiring careful structural
consideration [14], [29]. Empirical studies highlight significant diaphragm rotations,
increasing stress concentrations at structural interfaces and potentially leading to

localised damage or failure during seismic excitation [13], [23].

Overall, these findings underscore the necessity for rigorous analysis and optimisation
strategies specifically tailored to mitigate torsional effects in irregularly shaped RC

structures.

2.3 Shear Wall Systems in High-rise Buildings
2.3.1 Core Wall Systems

Core wall systems are widely recognised for their efficiency in enhancing structural
performance, particularly in high-rise buildings subjected to seismic loads. Central
core walls provide substantial lateral resistance and significantly reduce lateral
displacements—up to 40 % reduction as highlighted by recent studies [17].
Additionally, symmetrically located core walls offer superior torsional resistance due
to their concentrated stiffness at the centre of the building’s mass [31]. Core wall
systems integrate efficiently with critical architectural components such as lift shafts

and stairwells, thereby optimising both structural and architectural considerations.

Despite their benefits, core wall systems exhibit certain limitations, especially when
applied to irregular building configurations. Specifically, studies have indicated
reduced effectiveness in L-shaped structures, primarily due to inherent asymmetries
causing uneven stiffness distribution [6], [32], [33]. Moreover, core walls in irregular
plans typically result in stress concentrations at re-entrant corners, complicating

construction sequences and potentially escalating construction costs [33].
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2.3.2 Distributed Wall Systems

Distributed shear wall systems are employed to mitigate the limitations associated
with central core walls, particularly in irregular building configurations. Studies
advocate distributed wall placements along building perimeters or strategic locations
within the building’s layout to enhance overall structural resilience [32], [34], [35].
Edge-placed shear walls have demonstrated significant advantages, including
improved torsional control due to balanced stiffness distribution, effectively reducing
stress concentrations at critical re-entrant corners [34]. Additionally, distributed shear
wall systems increase redundancy and seismic resilience by spreading lateral load
resistance across multiple elements, thus reducing vulnerability to local failures during

seismic events [35].

Comparative analyses between core and distributed systems emphasise that the latter
provides superior performance in irregular structures by minimising torsional

irregularities and enhancing structural robustness under seismic excitations [32].

2.4  Shear Wall Thickness Optimisation

2.4.1 Uniform Thickness Approach

The uniform thickness approach involves using a consistent shear wall thickness
throughout the height of the building. This approach simplifies structural design and
construction processes significantly. However, research indicates that this strategy
may lead to increased material usage and cost inefficiency, particularly in high-rise
structures where lower floors typically require thicker walls than upper floors [17].
Although uniform thickness simplifies construction, it does not always yield optimal

seismic performance due to a lack of stiffness gradation.

2.4.2 Variable Thickness Approach

Variable thickness strategies involve adjusting shear wall thickness at specific
building levels, typically decreasing thickness progressively from lower to upper
floors. This approach significantly enhances seismic performance by optimally

distributing stiffness, thus effectively controlling displacement and storey drift.
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A study of a 25-storey building in seismic zone IV demonstrated substantial reductions
in lateral displacement and drift by adopting varying shear wall thicknesses,
particularly when strategically positioned at mid-span locations [17]. However, this
method introduces complexities in structural design and increases the construction

intricacy due to the changing dimensions and detailing required at different floors.

2.4.3 Hybrid Approach

The hybrid approach integrates both uniform and variable thickness strategies, aiming
to balance structural efficiency, seismic performance, and practicality in construction.
By combining a consistent thickness across most of the structure with targeted
variations at critical sections, this approach achieves optimal material usage and
structural performance. Research has indicated that the hybrid method effectively
manages construction complexity and delivers superior seismic response compared to
purely uniform or purely variable thickness strategies [17]. It requires meticulous
structural design considerations to balance construction feasibility with seismic

optimisation.

In conclusion, selecting an appropriate shear wall thickness optimisation strategy
depends heavily on specific project conditions, including seismic demand, cost
constraints, and practical construction considerations. The hybrid method generally
offers the most balanced approach, optimising both material efficiency and structural

integrity while effectively controlling seismic-induced displacement and drift.

2.5  Computational Methods for Structural Optimisation
2.5.1 Genetic Algorithms

Genetic Algorithms (GA) have emerged as robust optimisation tools for structural
engineering problems, particularly in optimising shear wall dimensions and
placements in reinforced concrete (RC) buildings. Research [21] demonstrates that
GA-based optimisation methods can achieve significant material efficiency
improvements to 31 % material reduction by iteratively refining wall dimensions and

configurations. Additionally, genetic algorithms have been effectively employed to
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minimise torsional drift by optimising the sizing of structural elements such as column
dimensions and shear wall thicknesses, particularly in irregularly shaped RC buildings
[36]. GA achieves this by systematically adjusting structural member dimensions to
minimise eccentricity between the centre of mass and the centre of rigidity, thereby
enhancing the building’s overall seismic performance. However, despite their
effectiveness, genetic algorithms have limitations such as intensive computational

demands and potential convergence on local optima rather than global solutions.

2.5.2 Response Surface Methods

Response Surface Methods (RSM) provide an alternative computational technique
aimed at reducing the complexity and computational intensity inherent in traditional
structural optimisation processes. Specifically, RSM approximates the objective and
constraint functions derived from finite-element analyses, converting complex
structural optimisation problems into simpler mathematical forms that are more easily
solvable [20]. This method significantly improves computational efficiency, as
evidenced by the reduction in required structural analyses by up to 87.5 % when
integrated with optimisation frameworks such as Particle Swarm Optimisation (PSO).
Nonetheless, despite their efficiency and accuracy benefits, RSM approaches are
limited in handling highly complex, multi-variable optimisation scenarios. Their
effectiveness diminishes when applied to intricate structural design challenges that
involve numerous variables or heavily nonlinear relationships, posing challenges for

their widespread adoption in structural engineering applications.

In summary, both Genetic Algorithms and Response Surface Methods offer powerful
computational strategies for structural optimisation. While GA excels in optimising
irregular and torsionally sensitive structures through iterative, population-based search
mechanisms, RSM excels in efficiently approximating and simplifying complex
optimisation problems. Selecting the appropriate computational method requires
careful consideration of the specific structural context, computational resources

available, and the complexity level of the optimisation objectives.
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2.6 Current Knowledge and Research Gaps

Current research has provided valuable insights into shear wall optimisation and
seismic performance enhancement for irregular RC buildings. Studies [25], [28], [39],
[29], [40] have demonstrated substantial advancements in understanding the behaviour
of structural systems under seismic loads. Notably, the effectiveness of various shear
wall configurations, especially in controlling torsional irregularity and drift, has been
extensively examined. Research has also highlighted innovative computational
approaches, including Genetic Algorithms and Response Surface Methods, to
optimise structural designs, significantly reducing computational time and enhancing

performance.

Despite these advancements, several critical knowledge gaps and methodological
limitations persist. Primarily, many studies still rely heavily on linear analysis
methods, overlooking the complexities of nonlinear structural behaviour under severe
seismic events. Moreover, the simplified loading conditions and the limited
incorporation of realistic seismic excitations frequently undermine the generalisability
of findings to real-world conditions [28], [39]. Soil-structure interaction, a crucial
factor influencing seismic response, remains under-examined in most optimisation

studies, potentially leading to incomplete assessments of structural safety.

Validation methodologies also exhibit notable shortcomings. Experimental validation,
especially through large-scale or full-scale testing, remains scarce in literature. Most
studies predominantly depend on numerical simulations and analytical models, which,
although sophisticated, can contain significant uncertainties that are seldom quantified
or thoroughly evaluated [39], [41]. These methodological deficiencies suggest a
critical need for enhanced experimental frameworks and rigorous uncertainty

quantification in computational modelling.

Research specifically targeting L-shaped buildings and other irregular configurations
remains limited, despite their known vulnerabilities, particularly regarding re-entrant
corner stresses and torsional effects [23], [33], [40]. Additionally, the integration of

architectural constraints into shear wall optimisation has not been sufficiently

17



addressed, often leading to theoretically optimal but practically infeasible solutions.
The long-term performance, durability, and economic viability of optimised shear wall
systems also require comprehensive examination through detailed cost—benefit

analyses and life-cycle assessments.

2.7 Summary

This literature review underscores the significant advancements and persistent
challenges in optimising shear wall configurations for irregular RC buildings
subjected to seismic loads. Studies affirm the efficacy of shear walls in improving
seismic resilience, particularly in controlling lateral displacement, drift, and torsional
responses. Computational techniques like Genetic Algorithms and Response Surface
Methods have revolutionised structural optimisation, achieving substantial reductions

in material usage and computational costs.

However, critical gaps remain, including inadequate nonlinear behaviour
representation, limited soil-structure interaction analyses, and insufficient
experimental validations. Future research must address these gaps by incorporating
comprehensive experimental frameworks, rigorous uncertainty assessments, and
multi-objective  optimisation considering practical architectural constraints.
Addressing these issues is vital for developing robust, efficient, and economically
viable shear wall configurations, ultimately contributing to safer and more resilient

urban infrastructure.
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CHAPTER 3

METHODOLOGY

3.1 Introduction

The purpose of this research is to investigate and optimise shear wall configurations
in an irregular L-shaped reinforced-concrete (RC) building subject to seismic loading.
A quantitative, computer-based approach has been adopted to evaluate how the
thickness, layout and placement of shear walls affect seismic performance. Tekla
Structural Designer (TSD) has been used to model and analyse a series of wall
configurations using both response spectrum analysis (RSA) and Equivalent Lateral
Force method (ELF), in accordance with Eurocode 8. The methodology is structured
to ensure that all models are developed consistently, analysed under identical loading
conditions and assessed against the same performance criteria, thus allowing direct

comparison between different design options.

3.2 Project Setup
3.2.1 Building description and geometry

The case study building is a 20-storey L-shaped RC structure representing a typical
high-rise office or residential block in urban Malaysia. The principal dimensions are
30 m along the long wing and 20 m along the short wing, producing a plan irregularity
with a re-entrant corner of 15 m x 10 m. Each storey is 3.2 m high, giving an overall
height of 64 m. Floor systems are 250 mm thick RC slabs without beams, and columns
step down in size with height: 500 mm % 500 mm from the base to the seventh floor,
400 mm % 400 mm from the seventh to the thirteenth floor, and 350 mm X 350 mm
from the thirteenth to the roof. The four columns around the core follow the same

thicknesses as the core walls (Figure 3.1).
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Figure 3.1 Elevation view of the 20-storey building

A 6 m x 8 m central core accommodates lifts and services; its wall thickness varies by
storey according to the model type. The building is assumed to have a fixed base for
analysis purposes. The location is Peninsular Malaysia, which is classed as a

low-to-moderate seismic region (Figure 3.2).

$

Figure 3.2 L-shaped building plan view

3.2.2 Material and structural properties

Concrete of grade C30/37 is used for all structural elements (walls, columns, slabs).
The reinforcement has a yield strength of 500 MPa. The concrete elastic modulus is
35,000 MPa, Poisson’s ratio is 0.20, and a damping ratio of 5 % is assumed for

dynamic analysis.
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Permanent loads include the self-weight of structural elements and an allowance of
2 KN/m? for finishes and partitions. The live load is 2.5 KN/m?. Load cases defined in
TSD comprise (Figure 3.3):

o self-weight (excluding slabs).

e slab self-weight.

e dead load (superimposed dead load and fagade load);

e live load.

e seismic loads in Dir 1 and Dir 2 (X and Y directions);

e seismic torsion load cases (100 % Dir 1 + 30 % Dir 2 and

30 % Dir 1 + 100 % Dir 2).

0.0000*
Incdude in diaphragm I
Override slab depth —
Depth 250.0mm

Auto-desiagn i~

Select bars starting from Minima

St. 20 (roof) : 64.000m

= slab properties

Owverall depth 250.0mm
Concrete type Normal
Concrete dass C30/37
Dry density (ind. reinforceme... | 2500kg/m*
wet density (ind. reinforcem... 2600kg fm~
Dry weight per area (ind. rei... &. 129kMN/m>
Wet weight per area (ind. rei... | 6.3749%MN/m~
E Analysis parameters
El Design par s
Permanent load ratio option User input value
Permanent load ratio 0.650
Maximum cracked width 0.3 mm

# Deflection parameters

= Outside layer

Type Loose bars
Rib type Type 2
Bar type 500

Figure 3.3 Material properties defined in TSD
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3.2.3 Seismic loading criteria (Eurocode 8)

Seismic input was defined using the Tekla Seismic Wizard in line with Eurocode 8.
The building height was set as 64 m and 20 storeys, with the base storey ignored in
seismic calculations. Importance class I (importance factor yi=1.0) and ground
type C were selected. The reference peak ground acceleration is 0.06 g and the design
ground acceleration is 0.588 m/s?. The structural ductility class was taken as Low and
the elastic spectrum type 1 was used. A behaviour factor q = 1.5 and a./oy = 1.2 were
specified in both directions. Live loads were included in the seismic mass at 30 %
(v2=0.3). Accidental torsion was accounted for by adding an eccentricity equal to

+5 % of the plan dimension perpendicular to each seismic direction (Figure 3.4).

Seismic Wizard

Basic Information

Structure Details Ground Acceleration

Height to the highest level 64.000 m Region Peninsular Malaysia ¥
Ignore seismic in floor (and below) St.Base (Base) ¥ 3,- reference peak ground acc. 6.000 %g
Number of stories 20 3, - design ground acc. 0,588 m/s*
Importance & Ground Other

Importance class i w B - lower bound factor 0.200
Soil deposit <m v T - upper limit of the period of the 0.500 sec

constant spectral acceleration branch

Ground type C - Deposits of dense/medium densesand ¥ o
undtyp post - Structural ductility class Low v

y, - Importance Factor 1,000 Override

Spectrum type Typel ¥

Figure 3.4 Seismic Wizard basic settings

3.2.4 Load combinations

Tekla generated a series of load combinations incorporating gravity loads and seismic

actions (Figure 3.5). These include:

e seismic inertia (C1), defining the mass matrix.
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e ultimate gravity combination (C2):

135G + 1.50Q + 1.50 RQ (3.1)

e seismic combinations with live load (SEISi,) (C3—C6) applied in Dir 1 and Dir 2

with + signs:

G+ ¥,Q + Yo, RQ + Agy + EHF (3.2)

e seismic combinations without live load (SEISs,) (C7—C10) representing minimum

live load conditions:
G + Agy £ EHF (3.3)

These combinations were used consistently across all models in both RSA and ELF.

Loading X

4 Loadcases 24 Load Groups B Envelopes oK

S8 Combinatios | Design Combination Title Camber Class | adive | sength | service Cancel
-~ 1 Seismic Inertia
- 2 (Operating) STR,-1.356+1.5¢| | 1 Base Shear |V n
~ 3 (Operating) SEIS; G+w:Q+v| 5 {(0perating) STR,-135G+15Q+1.5RQ O Gravity v @ a ]
- 4 (Operating) SEIS; ~G+w;Q+v| Add
. 5 (Operating) SEIS, +G+w,Q+y|[3  [(Operating) SEIS, -G+u,Q+wRQIAFEHF.,., seismcrsa (v @ (] O
— 6 (Operating) SEIS, +G4+1,Q4v N v Copy
4 Operating) SEIS, ~G+w,Q+w.RQIA+EHF, .. Seismic RSA v
- 7 (Operating) SEIS,; -G=Ae+EH (Operating) SEIS, s G+0,Q+VAQAH B - e e 0
. § (Operating) SEIS, rG=A.+EH| |5 [(Operating) SEIS, ;G+u,Q+WRQZAL+EHF, .. seismcrsa  v| @ (] @] Delete
- 9 (Operating) SEIS; r GZAe+EH -
. ~GHY A, e Seismic RSA v Reorder
- 10 (Operating) SEIS, ¢ GHA4E 6  [(Operating) SEIS, -G+u,Q+WRQIAFEHF, eismic R (] /] @]
7  [(Operating) SEIS, -G=A,_+EHF,.... SeismicRSA |V ] (] ]
8  |(Operating) SEIS, -G=A, #+EHF.. seismcrsa  v| @ ] O
9 ((Operating) SEIS, G=A_+EHF, ... seismicRsa  v| @ ] @]
10 [(Operating) SEIS, G=A. +EHF . seismcrsa v @ /] O
Import...
Generate...

Figure 3.5 load combinations
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3.2.5 Methodology flow chart

The overall methodological process is summarised in the flow chart provided
(Figure 3.6). It starts with building model creation, followed by defining wall layouts
(core only, core + perimeter, core + L-intersection), performing RSA and ELF,
checking code compliance (drift, torsion, base shear), documenting results or adjusting

thicknesses as necessary, and finally comparing all configurations to derive optimal

recommendations.
Create Building Model
Layout A: Core Walls Layout B: Core + Perimeter Layout C: Core + L-shaped

\»

Equivalent Static Load Analysis

!

Check Results
Against Code

Pass Fail

v

Response Spectrum Analysis |

Document Results Adjust Wall Thickness

I

Compare All Configurations

!

Figure 3.6  Flowchart of the Research Methodology
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33 Shear wall configurations, thickness variations, and data collection
3.3.1 Shear wall configurations and thickness variations

Fourteen models were developed to explore three wall layout strategies:

e Core only (Models 1-2): lateral resistance provided solely by the core walls (Figure

3.7).
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Figure 3.7 Core Only.

e Core + perimeter walls (Models 3—8): the core walls supplemented by perimeter

walls of various thicknesses placed along the external bays (Figure 3.8).

Figure 3.8 Core + perimeter walls
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e Core + L-intersection walls (Models 9-14): core walls with additional walls

positioned at the re-entrant corner to address torsional effects (Figure 3.9).

Figure 3.9  Core + L-intersection walls

Each model uses a stepped thickness profile that decreases with height to optimise
material use while maintaining adequate stiffness. Table 3.1 summarises the core and
added wall thicknesses assigned to each model. For each layout type, it lists the storey
range and the corresponding thicknesses of the core walls and the perimeter or

L-intersection walls.

Table 3.1Wall thickness by storey and layout (Models 1-14).

Added
Core Added Wall
Model Layo“t Type Floor Thickness(mm) Wall Type ThiCkHESS(mm)
1st_7th 350
8th_ 1 3th 300
1 Core Only 140_170 250 / /
18h-20™ 200
1st_7th 400
8th_ 1 3th 350
2 Core Only 1 4th_ 1 7th 300 / /
18%h-20™ 250
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Model | Layout Type . Core Added A.dded Wall
Floor Thickness(mm) | Wall Type | Thickness(mm)

[st-7th 350 300

th th
3 Core + Perimeter 313 4thlj7th 3(5)8 Perimeter 5(5)8
18%-20™ 200 150
[st7th 350 350

th th
4 Core + Perimeter 313 4thlj7th 3(5)8 Perimeter ;28
18%-20™ 200 200
[st7th 350 400

th th
5 Core + Perimeter 313 4thlj7th ;28 Perimeter ggg
18th-20® 200 250
[st.7th 400 300

th th
6 Core + Perimeter Ef 4thlj7th ggg Perimeter ggg
18th-20™ 250 150
[st7th 400 350

th th
7 Core + Perimeter f 4t-hlj7th ;38 Perimeter ;28
18th-20™ 250 200
[st7th 400 400

th th
8 Core + Perimeter ? 4thlj7th ;88 Perimeter ggg
18th-20th 250 250
[st-7th 350 300
9 Core + L- gh_13th 300 L- 250
Intersection 1417t 250 Intersection 200
18th-20th 200 150
[st-7th 350 350
10 Core + L- gth-13th 300 L- 300
Intersection 1417t 250 Intersection 250
18th-20™ 200 200
[st-7th 350 400
1 Core + L- gth-13th 300 L- 350
Intersection 14417t 250 Intersection 300
18th-20™ 200 250
[st.7th 400 300
12 Core + L- gth_13th 350 L- 250
Intersection 14th-17th 300 Intersection 200
18th-20™ 250 150
[st.7th 400 350
13 Core + L- gh-13th 350 L- 300
Intersection 14th-17th 300 Intersection 250
18120t 250 200
[st.7th 400 400
14 Core + L- gh-13th 350 L- 350
Intersection 14th-1 7t 300 Intersection 300
18t-20t 250 250
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Specific thickness combinations are assigned to each model according to the project
specification. For example, Model 1 uses core walls of 350/300/250/200 mm from
base to roof and has no perimeter walls, while Model 8 uses core walls of
400/350/300/250 mm together with perimeter walls of 400/350/300/250 mm (Figure
3.10).

5 Final load event at 7!
Total Long Term Deflection - Z = No results

Figure 3.10 Wall Thickness Variation

3.3.2 Data Collection and Processing

For each analysis case and wall configuration, the following data were extracted from

TSD:

* Fundamental periods and modal mass participation in Dir 1 and Dir 2 Figure (3.11)
* Base shear and storey shear distributions.

* Storey displacements and inter-storey drift ratios in both directions.

*Torsional irregularity coefficient, defined as the ratio of maximum to average lateral

displacement at each floor.
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« all forces (axial, shear and bending moment) along the core, perimeter and

L-intersection walls.

Modal Frequencies

' , Mass Mass Mass Modal
el Ceoct | Feperor | oo | Pelossion | Paieiion | pancpeion? | tess
I 2.292 0.00 0 0.00
2 1.979 0.51 0.00 61.14 0.01 0.00 23635.2
3 0.995 1,00 0.00 0.03 0.02 0.00 12378.2
4 0.445 2.25 0.00 0.08 20.43 0.00 21710.4
5 0.390 2.56 0.00 20.21 0.18 0.00 16359.2
6 0.319 3.14 0.00 0.94 0.35 0.00 8763.3
7 0.189 5.29 0.00 0.28 5.74 0.00 12480.8
8 0.172 5.80 0.00 3.12 1.63 0.00 10905.4
9 0.157 6.36 0.00 4.25 0.24 0.00 10711.0
10 0.112 8.90 0.00 0.26 1.89 0.00 10078.6
Figure 3.11 Modal Frequencies

These data were exported to spreadsheets for comparison. Drift profiles were plotted

against storey height, and shear distributions were charted to assess how loads are

shared among the walls. Modes with cumulative mass participation below 90 % were

excluded to ensure completeness (Figure 3.12).
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Figure 3.12  Data Collection and Processing
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3.4  Analysis Methods
3.4.1 Response spectrum analysis (RSA)

A modal analysis was first performed to extract natural periods, mode shapes and
modal participation factors. The EC8 Type 1 response spectrum was then applied in
the X and Y directions. Modal results were combined using the Complete Quadratic
Combination (CQC) method and the 100 % + 30 % directional rule. Accidental
torsion was included by shifting the mass centre by £5 %. Outputs include base
shears, storey shears, inter-storey drifts, torsional irregularity indices and integrated

wall forces (Figure 3.13).

First-order RSA seismic - 1 Seismic Inertia
Member Deflection Total

E S =
a.g

Figure 3.13  Response Spectrum Analysis (RSA)
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3.4.2 Equivalent Lateral Force method (ELF)

A simplified method was used for comparison. The fundamental period was estimated

using the EC8 formula

T,=C, H3* (3.4)

and the design base shear was computed accordingly. Lateral forces were distributed
along the height proportional to the product of storey mass and height. Results from
ELF provide shear distribution, lateral displacements and drifts, serving as a

benchmark to validate the RSA outputs.

3.5 Performance evaluation and validation
3.5.1 Performance evaluation metrics

Performance was assessed against Eurocode 8 criteria. The maximum inter-storey drift
ratio was required to be below 0.5 % for the damage limitation state. The torsional
irregularity ratio (Amax/Aavg) Was required to be less than 1.2 to avoid torsional
irregularity. Base shear from RSA was compared with the minimum design base shear
to ensure adequacy; differences between RSA and ELF were checked to be within

20 %. Modal mass participation in each principal direction needed to exceed 90 %.

3.5.2 Validation of analysis results

Where wall thickness was excessive relative to drift requirements, iterative reductions
were considered; where drift or torsional limits were exceeded, thicknesses were
increased. The final comparison ranked models by stiffness, drift control, torsional
performance and material efficiency. Cross-checks between RSA and ELF results
were performed to verify that base shears and displacements were consistent;
analytical periods were compared with empirical estimates, and mass participation
ratios were verified. Any model failing to meet the validation criteria was refined until

compliance was achieved.
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CHAPTER 4

RESULT AND DISCUSSION

4.1 Introduction

This chapter presents the analytical results obtained from the fourteen structural
models introduced in Chapter 3. The discussion focuses on the dynamic and seismic
response of the buildings when subjected to earthquake loading, evaluated using both
the Equivalent Static Load Analysis (ELF) and Response Spectrum Analysis (RSA)
procedures in accordance with Eurocode 8. Emphasis is placed on the influence of wall
configuration and thickness on the fundamental periods, modal mass participation
ratios, lateral displacements, and torsional behaviour. The findings are interpreted in
the context of structural design implications for irregular reinforced-concrete

buildings.

4.2 Model Summary

A total of fourteen analytical models were prepared in Tekla Structural Designer
(TSD). The models were categorised into three distinct groups based on the adopted

seismic force-resisting system (SFRS):

e Models 1-2: Core-only systems, where the central reinforced-concrete core walls
provide the sole lateral resistance.

e Models 3—8: Core plus perimeter wall systems, in which additional shear walls
were distributed along the external bays to provide stiffness around the building
footprint.

e Models 9—14: Core plus L-intersection wall systems, in which shear walls were

introduced at the re-entrant corner of the L-shaped plan to enhance torsional restraint.

Each group was further sub-categorised by varying wall thickness profiles, reducing

in steps with building height. This was undertaken to reflect practical construction
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practice while allowing the influence of both layout and thickness to be assessed. A

schematic of the three configurations is shown in Figure 4.1

—

(A) Core-only (B) Core+ perimeter walls (C) Coret L-intersection wall

Figure 4.1 Plan view of the L-shaped building with core, perimeter, and L-wall positions.

4.3 Dynamic Characteristics

The dynamic properties of the models were evaluated through modal analysis. Of
particular significance are the fundamental periods in each principal direction and the
distribution of modal mass participation among the translational and torsional modes.
These parameters govern the effective seismic response of the structure and provide a

basis for assessing stiffness, regularity, and torsional sensitivity.

4.3.1 Fundamental Periods and Mass Participation

The fundamental period of a structure is inversely proportional to its lateral stiffness;
hence, stiffer systems exhibit shorter periods. The modal analysis results (Table 4.1,
Figure 4.2, and Figure 4.3) confirm this principle and reveal three consistent

behavioural themes.
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Table 4.1 Modal analysis results-fundamental periods and mass participation (Dirl/ Dir2)

Mass Mass
Model ID Layout Type Fur}dame?ntal participation Fuqdamgntal part1c1pat1
period Dir 1 (s) | 1. period Dir 2 (s) | on Dir2
Dir 1 (%) o
(%)
1 Core Only 2.187 61.56 2.753 61.64
) 2.044 61.71 2.576 61.78
3 2.097 60.98 2.401 60.69
4 Core-t 2.105 60.99 2.400 60.72
g | enmeer 2.113 61.01 2.399 60.75
6 1.979 61.14 2.292 60.85
7 1.988 61.16 2.292 60.87
2 1.996 61.17 2.293 60.89
9 1.869 4451 1.331 33.76
10 Core + L- 1.845 45.20 1.297 29.31
[ | mersection 1.824 45.73 1272 24.08
12 1.798 43.81 1.297 38.34
13 1.778 44.65 1.258 36.24
14 1.760 45.29 1.227 33
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Figure 4.3 Comparison of Mass Participation in Dir 1 and Dir 2 (%), Models 1-14

Stiffness Trends

¢ Core-only models (1-2): These exhibited the longest periods, approximately 2.1 s
in Dir 1 and 2.4-2.8 s in Dir 2. The lateral stiffness was provided solely by the core,
resulting in flexible behaviour.

e Core + Perimeter walls (3-8): The introduction of perimeter walls reduced the
periods modestly to around 2.0-2.1 s in Dir 1 and 2.3-2.4 s in Dir 2. For instance,
Model 6 (300/250/200/150 mm walls) achieved 1.979 s in Dir 1 and 2.292 s in Dir 2,
demonstrating the benefit of distributed stiffness.

¢ Core + L-intersection walls (9-14): These produced the most dramatic reduction,
with Dir 1 periods of 1.76-1.87 s and Dir 2 periods of 1.23-1.33 s. In the short-wing

direction, the period was nearly halved relative to the core-only case, reflecting a step

change in rigidity.
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Torsional Behaviour

e In core-only and perimeter-wall models, the first translational mode mobilised
around 60 % of the seismic mass in each direction, indicating dominance of a single
sway mode. RSA interpretation is thereby simplified, although susceptibility to
torsional irregularity is increased.

¢ In L-intersection models, the first translational mode in Dir 2 no longer appeared as
the fundamental mode. Instead, it shifted to Mode 2 with participation as low as 24-
38 %. For example, Model 9 (core: 350-300-250-200 mm; L-walls: 300-250-200-150
mm) achieved periods of 1.869 s (Dir 1) and 1.331 s (Dir 2), with mass participation
of 44.5 % and 33.8 % respectively. Strong torsional coupling is evidenced, and

additional modes are required in RSA to capture 90 % cumulative participation.

Material Efficiency

It is indicated by the results that increasing wall thickness beyond 350 mm yields
diminishing returns in stiffness, particularly for core-only and perimeter systems. In
perimeter models, 350 mm represents an effective threshold. In L-intersection
systems, even 200-250 mm thick walls provide substantial torsional restraint, making

them more efficient in terms of material use.

Discussion of results

The influence of wall configuration on the building’s dynamic characteristics is
highlighted by the comparative evaluation of fundamental periods and mass
participation ratios across the 14 models. Core-only systems exhibit the longest
periods and lowest mass participation, reflecting their reduced stiffness and limited
control of higher-mode effects. Introducing perimeter walls significantly shortens the
periods and enhances participation ratios, indicating a more efficient and dynamically
balanced system. In contrast, the addition of L-intersection walls provides even greater
stiffness and period reduction, but this comes at the expense of increased torsional
sensitivity and uneven mass participation between the two principal directions.
Overall, it is suggested by the results that while perimeter walls achieve a favourable
balance between stiffness and dynamic efficiency, L-intersection walls, despite their
apparent stiffness advantage, may introduce irregularities that could compromise

seismic performance.
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4.3.2 Mode shapes

To complement the modal periods and mass participation results, mode-shape profiles
were examined for representative models from each shear-wall layout. In each case,
the first two modes were plotted as translation in the global X and Y directions and
rotation about the vertical axis against storey level. These plots reveal how the building
deforms in its fundamental and second vibration modes and whether any soft-storey
or torsional behaviour is present. Models 1, 4 and 9 were selected as representatives
of the Core-only, Core + Perimeter, and Core + L-intersection layouts, respectively,
and their mode shapes were reviewed in detail. The remaining models exhibited mode-

shape patterns like those of the most appropriate representative.

Core-only layout (Model 1). In the fundamental mode [Figure 4.4], the red curve
(Y-translation) dominates the response, decreasing smoothly from base to roof, while
both the blue (X-translation) and green (torsional rotation) curves lie close to the
horizontal axis. This indicates that the first vibration mode is almost a pure sway along
the long wing of the building; there is no significant twisting or movement in the short
wing. In the second mode [Figure 4.5], the situation is reversed: the blue curve
(X-translation) dominates, falling linearly from the base to the roof, and the
Y-translation and torsional components are negligible. Thus, the building’s second
vibration mode is a pure sway along the short wing. Taken together, these results show
that, despite the L-shaped plan, the first two modes of the core-only model are

translational and uncoupled; torsional participation is confined to higher modes.

38



MODEL 1(1)

=—#=—Mode Shape Trans. X =l=Mode Shape Trans.Y =#=Mode Shape RotationZ

0.0007

0.0006

0.0005

0.0004

0.0003

0.0002

0.0001

0.0000

MODE SHAPE TRANS. X,¥ , ROTATION Z

-0.0001

2019 181716151413 1211109 8 7 6 5 4 3 2 1

LEVEL

Figure 44 Model 1 (core-only), Mode 1 — UX, UY, Rz versus Level.
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Core only with increased thickness (Model 2) and Core + Perimeter layouts (Models 3-
7). Increasing the Core wall thickness alone (Model 2) [Figure 4.6 and Figure 4.7] or
adding perimeter walls (Models 3-7) yields almost identical mode shapes. The first
mode is an essentially pure translation in the Y-direction; both the X-translation and
torsional rotation are negligible, confirming that the building sways in a single plane
without twisting. The second mode is dominated by X-translation, with the Y and
torsional components effectively zero. Hence, adding perimeter walls or thickening
the core does not change the direction of the dominant sway; it suppresses the torsional
response that was present in the core-only model. In the most heavily walled perimeter
configuration (Model 8), the second mode [Figure 4.8] exhibits a pure X-translation
with the Y and rotational curves lying on the horizontal axis. The negative slope in the
X-curve simply denotes a reversal of motion direction relative to the first mode; it does

not affect the interpretation.
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Figure 4.6 Model 2 (core-only), Mode 1- UX, UY, Rz versus Level.
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Figure 4.7  Model 2 (core-only), Mode 2- UX, UY, Rz versus Level
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Figure 4.8 Model 8 (core + perimeter layout), Mode 2 -UX, UY, Rz versus Level

Core +Perimeter layout (Model 4). Model 4, representing the Core + Perimeter layout,
is shown in Figures 4.9 (Mode 1) and 4.10 (Mode 2). The first mode shows almost
pure Y-translation; the rotation curve lies on the axis, indicating that torsion has been

suppressed completely. The second mode is a pure X-translation. The linearity of the
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mode-shape profiles from roof to base confirms that the stepped wall thickness has not

produced any soft-storey effects.
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Figure 4.9 Model 4 (core + perimeter layout), Mode 1- UX, UY, Rz versus Level
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Figure 4.10  Model 4 (core + perimeter layout), Mode 2 -UX, UY, Rz versus Level

Core + L-intersection layout (Models 9-14). Locating walls at the re-entrant corner
changes the modal hierarchy. In Model 9 [Figure 4.11], the first mode is dominated by
X-translation, while the second mode [Figure 4.12] is dominated by Y-translation;
torsional rotation remains negligible in both. This reversal of modal order occurs

because the L-intersection walls stiffen the short wing more than the long wing.
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All other L-intersection models (10—14) exhibit the same pattern: the first two modes
are pure translations in orthogonal directions, with no significant torsional component.
This confirms that the corner walls effectively control twist and rearrange the relative

stiffness between the two wings.
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Figure 4.11 Model 9 (core + L-intersection layout), Mode 1 -UX, UY, Rz versus Level
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Figure 4.12 Model 9 (core + L-intersection layout), Mode 2 -UX, UY, Rz versus Level

Across all models, the mode-shape profiles are smooth and monotonic, with no abrupt

changes in slope. This demonstrates that the tapered wall thickness does not induce
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soft-storey behaviour. Torsional components appear only in higher modes of the core-
only model; the inclusion of perimeter or L-intersection walls eliminates torsional
participation in the first two modes. The mode-shape analysis, therefore, reinforces the
importance of wall placement: distributed walls along the perimeter or at the re-entrant
corner not only increase stiffness and shorten periods but also decouple torsional

motion, leading to a more regular seismic response.

4.4 Comparison of Shear-Wall Configurations
4.4.1 Base Shear and Storey Shear Distribution

Base Shear Comparison

The base shear for each model was extracted in both principal directions from the pure
seismic load-cases (Seismic Dir 1 and Seismic Dir 2) and from the RSA Combined
(CQC) load-cases. These values are summarised in Table 4.2. For the ELF method, the
base shear reflects the lateral forces derived directly from the code-prescribed formula;
for RSA, it represents the combined effect of the modal responses. A consistent
increase in base shear is observed as wall stiffness and area are increased. Core-only
models (1-2) display the lowest base shear because lateral resistance is provided solely
by the central core. Introducing perimeter walls (Models 3-8) raises the base shear in
both directions; the increase is more pronounced in the long-wing direction because
the additional walls distribute stiffness around the plan. L-intersection models (9-14)
exhibit the highest base shears, particularly in Direction 2, because the corner walls
substantially stiffen the short wing and attract more load. In most cases, the RSA base
shear slightly exceeds the ELF base shear. In several L-intersection models, the RSA
base shear in Direction 2 falls below 85 % of the ELF base shear; Eurocode 8 would
require those RSA results to be scaled up for design, but no scaling has been applied
in this study. The data, therefore, highlight where the dynamic analysis underestimates

the ELF demand.
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Table 4.2 Base Shear Comparison (ELF and RSA)

Model | ELF base shear | ELF base shear | RSA base RSA base shear Observation
ID Dir 1 (KN) Dir2(KN) shearDir1(KN) | Dir2(KN)
1 1803.2 1069.1 2068.3 1624.6 Core only; RSA > ELF; system flexible in Dir 2
2 1990.8 1263.0 2176.7 1816.6 Thicker core; moderate increase in both directions
3 2231.5 1756.8 2547.0 2396.9 Perimeter walls; pronounced rise in Dir 2
4 2271.9 1793.1 2598.2 2435.1 Slight increase over Model 3
5 2311.6 1828.4 2646.8 2498.4 Heaviest perimeter walls; diminishing returns
6 2410.2 1963.2 2637.4 2470.0 Heavier core with light perimeter; balanced
7 2451.2 2000.2 2684.6 2523.0 Balanced core and perimeter; the highest of the perimeter set
8 2491.4 2036.0 2731.4 2575.6 Marginal gain; approaching stiffness saturation
9 2441.1 3442.2 2191.3 2195.3 L-intersection stiffens short wing; RSA <0.85 ELF in Dir 2
10 2519.3 3602.1 22374 2291.2 Like Model 9; moderate Dir 1 increase
11 2596.2 3741.4 2282.4 2407.0 Heaviest L-intersection; very high Dir 2 base shear
12 2593.1 3604.4 2255.7 2295.2 Heavy core with lighter L-walls; balanced
13 2670.6 3787.3 2297.3 2377.3 Intermediate case; RSA < 0.85 ELF in Dir 2
14 2746.7 3955.2 2343.5 2458.4 Maximum stiffness; RSA < 0.85 ELF in Dir 2
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Models 1-8 show a progressive increase in base shear as wall thickness and perimeter
stiffness are increased. Models 9—14 exhibit much higher base shears in Dir 2 because
the L-intersection walls greatly stiffen the short wing. While the RSA base shear
generally exceeds the ELF base shear, the opposite occurs in Dir2 for the
L-intersection models: the RSA values are below 85 % of the ELF values. Eurocode 8
requires scaling of RSA results in such cases to avoid underestimating seismic
demand; in this study, the differences are acknowledged, but no scaling has been

applied.

e Storey Shear Distribution

Figures 4.13-4.18 plot the storey shear distribution for Models 1, 3 and 11 under both
ELF and RSA. Each graph shows the sum of shear in Dir 1 and Dir 2 against storey

level.

Model 1-ELF (Figure 4.13). The ELF curves rise almost linearly from the roof to the
base. Dir 1 shears are higher than Dir 2 shears at every floor because the long wing
has greater inertia. A slight plateau appears in the uppermost levels of Dir 1, reflecting

the reduced core thickness at the top; Dir 2 follows a smoother gradient.
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Figure 4.13 Storey shear distribution for Model 1 (ELF)
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Model 1 - RSA (Figure 4.14). The RSA curves peak at mid-height: shear increases
sharply from the roof to the third floor and then decreases towards the base. The bell-
shaped profile indicates that higher modes contribute significantly to the total
response in this flexible core-only structure. The Dir 1 curve remains above the Dir 2

curve, mirroring the stiffness difference.
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Figure 4.14  Storey shear distribution for Model 1 (RSA)

Model 3 - ELF (Figure 4.15). Adding perimeter walls increases shears in both
directions and reduces the difference between Dir 1 and Dir 2. The ELF curves remain
smooth and steep from the roof to mid-height, with a less pronounced plateau near the

top, as perimeter walls reduce the effect of core tapering.
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Figure 4.15 Storey shear distribution for Model 3 (ELF)

Model 3 - RSA (Figure 4.16). The RSA curves for Dir 1 and Dir 2 almost coincide
below the fifth floor, demonstrating that perimeter walls balance the stiffness around
the plan. Peak shear values are higher than in Model 1 because the additional walls

attract more force.
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Figure 4.16 Storey shear distribution for Model 3 (RSA)
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Model 11 - ELF (Figure 4.17). Introducing L-intersection walls produces much larger
shears in Dir 2 than in Dir 1 at every level. The short wing has become the stiffer
direction, and the Dir 2 curve exhibits a steeper gradient near the roof, signifying that

the corner walls carry more of the lateral load.
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Figure 4.17 Storey shear distribution for Model 11 (ELF)

Model 11 -RSA (Figure 4.18). The RSA curves maintain the dominance of Dir 2
shears. Both directions show smoother gradients than the core-only case, indicating

that higher-mode effects are less pronounced when stiffness is distributed to the

corner.
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Figure 4.18 Storey shear distribution for Model 11 (RSA)
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These plots confirm that ELF forces concentrate towards the base, whereas RSA forces
peak nearer mid-height due to mode coupling. Perimeter and L-intersection walls

redistribute the shear more evenly and reduce directional imbalance.

Storey Force Distribution

Storey forces — the net shear carried by all vertical elements at each level — were also
examined for Models 1, 3 and 11 using RSA results. In Model 1 [Figure 4.19], the
forces are highly variable, with a sharp peak at the base, a sudden dip at the second
storey and a secondary peak at mid-height. This oscillation reflects the shifting share
of load between the core and the frame as different modes dominate. In Model 3
[Figure 4.20], the forces are nearly uniform from the second storey to the fourteenth
storey, rising again near the roof; Dir 1 and Dir 2 curves overlap, confirming that the
perimeter walls share the load evenly. Model 11 [Figure 4.21] displays a similar
pattern but with higher magnitudes because the L-walls attract more shear. These
results underline the efficiency of distributed walls in smoothing force distribution and

reducing local concentrations.
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DISCUSSION

The base shear comparison shows that increasing wall thickness and adding perimeter
or L-intersection walls raise the overall seismic demand. However, the gain in base
shear diminishes beyond a certain wall thickness, suggesting that very thick walls yield
little additional benefit. L-intersection walls produce the highest base shear,
particularly in the stiffened direction, and in this study, the RSA base shears in that
direction were lower than 85 % of the ELF values, implying that the dynamic analysis
underestimates the demand; Eurocode 8 would require scaling of these RSA results
for design, although no scaling has been applied in this comparative assessment. The
storey shear profiles reveal that the ELF forces are concentrated towards the base,
while the RSA forces peak nearer mid-height due to higher-mode effects. Perimeter
and L-intersection walls smooth the RSA shear distribution and balance the shear
between directions, illustrating the benefit of distributed stiffness. The storey force
plots show that core-only systems experience larger variability in force distribution,
whereas distributed walls promote uniformity. Overall, the results confirm that wall
placement and thickness have a significant influence on seismic load distribution, and
that perimeter walls offer a balanced improvement in both directions, while

L-intersection walls further stiffen the short wing but at the cost of higher base shear.

4.4.2 Lateral Displacement and Inter-Storey Drift

Maximum lateral displacements were first extracted from Tekla Structural Designer
for each model at the roof level (Level 20), Table 4.3. Displacements in the global X
and Y directions (Dx and Dy) indicate the overall flexibility of each configuration.
Core-only models exhibit the largest roof displacements (up to 79.3 mm in X and
95.3mm in Y for Model 1), while the introduction of perimeter walls reduces roof
drift in both directions. The L-intersection configurations (Models 9—-14) yield the
smallest displacements: roof drifts are less than 60 mm in X and 42 mm in Y for all
L-wall models. These values illustrate the progressive stiffening effect of added wall

area and improved plan symmetry.
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Table 4.3 Maximum lateral displacements (Dirl/ Dir2)

Level Ref Max Level Ref Max

Model Displacement Displacement
ID Dyx(mm) Dy(mm)

1 20 79.3 20 95.3

2 20 72.3 20 88.9

3 20 78.2 20 79.2

4 20 78.6 20 79.2

5 20 79 20 79.3

6 20 72.1 20 75.6

7 20 72.5 20 75.7

8 20 72.9 20 75.8

9 20 59.8 20 414

10 20 60.6 20 39.1

11 20 61.1 20 36.4

12 20 54.7 20 40.6

13 20 55.6 20 39.4

14 20 56.3 20 38

To assess compliance with Eurocode 8 damage-limitation criteria, inter-storey drift
ratios were obtained from the Seismic Drift check in Tekla. For each model, the storey
where the maximum drift ratio occurs and its magnitude were recorded for both
principal directions. Table 4.4 and Table 4.5 summarise these results. The ECS8 limit
for damage limitation is 0.5 % (i.e. drift ratio <0.005); all models are well within this
limit, with maximum drift ratios ranging from 0.14 % to 0.194 % in Direction 1 and
from 0.105 % to 0.174 % in Direction 2. Nevertheless, clear differences exist between
configurations. Core-only models (1 and 2) have the highest drift ratios in both
directions, with a maximum Dir 1 drift ratio of 0.194 % at Level 18 (Model 1) and a
maximum Dir 2 ratio of 0.174 % at Level 18. Adding perimeter walls (Models 3—8)
reduces the peak drift ratio by about 10-15 % in each direction. L-intersection models
(9-14) achieve the greatest reduction, bringing the maximum drift ratio down to

between 0.105 % and 0.127 % in Direction 2.
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Table 4.4  Maximum inter-storey drift ratios, Dirl from RSA drift check

Model ID | Level Ref” | Max drift ratio Dir 1 (%) Meets EC8 Limit
1 18 0.194 Yes
2 15 0.178 Yes
3 18 0.171 Yes
4 19 0.159 Yes
5 20 0.172 Yes
6 20 0.161 Yes
7 18 0.161 Yes
8 19 0.151 Yes
9 15 0.164 Yes
10 18 0.158 Yes
11 15 0.171 Yes
12 18 0.140 Yes
13 17 0.135 Yes
14 19 0.143 Yes
Table 4.5 Maximum inter-storey drift ratios, Dir2 from RSA drift check
Model ID Level Ref” | Max drift ratio Dir 2 (%) Meets EC8 Limit
1 18 0.174 Yes
2 18 0.171 Yes
3 18 0.171 Yes
4 19 0.171 Yes
5 19 0.170 Yes
6 18 0.169 Yes
7 18 0.169 Yes
8 18 0.169 Yes
9 15 0.118 Yes
10 18 0.122 Yes
11 20 0.105 Yes
12 18 0.127 Yes
13 17 0.121 Yes
14 19 0.121 Yes
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While the overall drift limit of 0.5 % is satisfied by every model, the table shows that
wall configuration strongly influences drift performance. Models 1 and 2 exceed
0.17 % in both directions; Models 3—8 are around 0.15-0.17 % in Dir1 and 0.16-
0.17 % in Dir 2; Models 9-14 reduce the Dir 2 drift to between 0.105 % and 0.127 %.
The storey at which the maximum drift occurs also shifts for core-only and perimeter
models; the peak drift generally occurs between Levels 18 and 20, whereas for
L-intersection models, the peak in Direction 2 moves lower (around Level 15-17),

indicating that the corner walls redistribute stiffness along the height.

Drift ratio versus height

Figures 4.22-4.24 plot the drift ratio (inter-storey drift expressed in millimetres)
against storey level for three representative models: Model 1 (Core only), Model 4
(Core + Perimeter) and Model 11 (Core + L-intersection). The blue bars represent

Direction 1, and the red bars represent Direction 2.

Model 1 (core only) — Figure 4.22. Drifts increase steadily from the base towards the
roof in both directions. Direction 1 drifts remain slightly larger than Direction 2
throughout most of the height. There is no abrupt change in slope, indicating that the
tapered core thickness does not create a soft storey. However, the maximum drifts
occur close to the roof, reaching approximately 6.5 mm in Dir 1 and 6.0 mm in Dir 2,

corresponding to the drift ratios reported in Table 4.4.
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Figure 4.22  Drift ratio versus height for Model 1 (core only)

Model 4 (core + perimeter) — Figure 4.23. The addition of perimeter walls reduces
the drift magnitudes throughout the height. Both directions have very similar drift
values, with Dir 2 being marginally larger. The maximum drifts are approximately
6.0 mm in Dir 2 and 5.5 mm in Dir 1 at Levels 18-20. Overall, the drifts are lower than
in the core-only model, demonstrating the effectiveness of perimeter walls in

controlling lateral displacement.
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Figure 4.23  Drift ratio versus height for Model 4 (core + perimeter)

56



Model 11 (core + L-intersection)— Figure 4.24. L-intersection walls produce a more
pronounced difference between directions: drifts in Dir 1 are noticeably higher than in
Dir 2. The peak Dir 1 drift is about 5.5 mm at Level 15, while the peak Dir 2 drift is
around 3.2 mm at the same level. The drifts then decrease towards the roof. This
behaviour reflects the increased stiffness in the short wing (Dir 2) provided by the

corner walls.
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Figure 4.24 Drift ratio versus height for Model 11 (core + L-intersection)

These drift profiles confirm that adding perimeter and L-intersection walls not only
reduces the magnitude of inter-storey drifts but also influences the distribution of drifts
along the height. Perimeter walls provide balanced stiffness in both directions, whereas
L-intersection walls preferentially stiffen the short wing, leading to lower drift ratios
in Dir 2 and a shift of the peak Dir 2 drift to lower storeys. All models meet the EC8
drift limits, but the L-intersection configurations offer the best performance, reducing

peak drift ratios by up to 40 % relative to the core-only case.

4.4.3 Torsional irregularity

In addition to the translational drifts, Tekla’s Critical Sway results were used to assess
torsional behaviour. The twist ratio (Amax/Aavg) Was extracted for each model, and the
storey where this peak occurred was identified. Table 4.6 presents the maximum twist
ratios, together with an indication of whether the ECS torsional irregularity limit of 1.2

is satisfied.

57



Table 4.6 Maximum twist ratios and EC8 compliance

Model ID Storey | Max Twist Ratio | EC8 Torsion Limit (< 1.2)
1 1 1.619 No
2 1 1.610 No
3 1 1.001 Yes
4 1 1.001 Yes
5 1 1.002 Yes
6 1 1.001 Yes
7 2 1.001 Yes
8 2 1.001 Yes
9 1 4.064 No
10 1 4.299 No
11 1 4.509 No
12 1 3.241 No
13 1 3.347 No
14 1 3.433 No

Models 1 and 2 (core only) exhibit maximum twist ratios around 1.61-1.62 at the
ground storey, exceeding the Eurocode threshold. The Perimeter-Wall models (3-8)
have twist ratios very close to unity (approximately 1.001-1.002) at the first or second
storey, comfortably within the limit. By contrast, the L-intersection models (9-14)
show severe torsional irregularity: maximum twist ratios range from 3.24 to 4.51, all
occurring at the base storey. These values greatly exceed the EC8 limit, indicating that,
although L-walls increase overall stiffness, they concentrate torsional demands at the
ground floor. In practice, such torsional irregularity would require additional measures

(e.g. more distributed walls or diaphragmatic stiffening) to mitigate the rotation.

Figures 4.25-4.27 plot the twist ratio versus storey height for representative models.
For the core-only model (Fig. 4.25), the twist ratio peaks at approximately 1.25 at the
first two storeys, then drops to unity for the remainder of the height. The
perimeter-wall configuration (Fig. 4.26) exhibits a very slight peak of 1.002 at the first
storey and essentially unity, thereafter, demonstrating excellent torsional control. In
contrast, the L-intersection model (Fig. 4.27) shows a dramatic peak of about 4.7 at

the ground storey and a subsequent reduction to 1.3 at the second storey before
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approaching unity above. The stiff L-walls at the re-entrant corner attract large
torsional forces at the base, leading to excessive rotation. Thus, while perimeter walls
effectively suppress torsional irregularity, L-intersection walls on their own are
inadequate for torsion control; they increase stiffness in one direction but introduce

significant twisting.
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Figure 4.27  Twist ratio versus height for Model 11 (core + L-intersection)

4.4.4 Wall Force and Stress Distribution

The distribution of shear, bending moment and torsion among the different wall types
was examined by extracting the peak values from Tekla’s Wall Lines and 2D
Integrated Results. Table 4.7, Table 4.8, and Table 4.9 summarise the maximum shear,
maximum bending moment and maximum torsion recorded in the core walls,
perimeter walls and L-intersection walls for all fourteen models, respectively. The

storey at which each maximum occurs is also reported
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Table 4.7 Maximum Shear for Core, Perimeter and L-walls

Model ID Wall Type Max Shear (KN) Storey
1 Core only 32571 1
2 Core only 3408.3 1

Core 1886.4 4
3 Perimeter 548.2 1
Core 1891.8 4
4 Perimeter 263.5 1
Core 1888.1 4
5 Perimeter 258.3 1
6 Core 2039.9 4
Perimeter 247.9 1
7 Core 2042.4 4
perimeter 792.8 1
8 Core 2045.3 4
perimeter 849.7 1
9 Core 2516.8 1
L-intersection 950.9 1
10 Core 25523 1
L-intersection 1076.6 1
11 Core 2553.6 1
L-intersection 1198.7 1
12 Core 2572.1 1
L-intersection 893.7 1
13 Core 2634.0 1
L-intersection 976.5 1
14 Core 2686.8 1
L-intersection 1130.7 1
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Table 4.8 Maximum Moment for Core, Perimeter and L-walls

Model ID Wall type Max Moment (KN.m) Storey
1 Core only 76695.5 1
2 Core only 80614.4 1

Core 11344.6 1
3 perimeter 4209.9 1
Core 11355 1
4 perimeter 4909.6 1
Core 11368.8 1
5 perimeter 5586.8 1
Core 12120.9 1
6 perimeter 4032.8 1
Core 12142.5 1
7 perimeter 3389.3 1
Core 12167.2 1
8 perimeter 3887.7 1
Core 10001.4 1
9 L-intersection 1576.6 1
Core 9869.6 1
10 L-intersection 1765.5 1
Core 9724 1
11 L-intersection 1720.6 1
Core 10800.5 1
12 L-intersection 1588.0 1
Core 10717.6 1
13 L-intersection 1790.4 1
Core 10617.6 1
14 L-intersection 1976.1 1
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Table 4.9 Maximum Torsion for Core, Perimeter and L-walls

Model ID Wall type Max Torsion (KN.m) Storey
1 Core only 15787.82 1
2 Core only 16819.22 1
Core 147.73 2
3 perimeter 19.08 1
Core 147.78 2
4 perimeter 26.23 1
Core 147.72 2
5 perimeter 33.39 1
Core 185.83 2
6 perimeter 18.62 1
Core 185.79 2
7 perimeter 25.54 1
Core 185.87 2
8 perimeter 32.59 1
Core 164.05 1
9 L-intersection 30.48 2
Core 163.66 1
10 L-intersection 45.14 2
Core 161.63 1
11 L-intersection 62.46 2
Core 201.16 1
12 L-intersection 29.35 2
Core 202.76 1
13 L-intersection 43.49 2
Core 203.41 1
14 L-intersection 60.23 2
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The results highlight the influence of wall layout on force distribution. In the core-only
models (1 and 2), the maximum shear demands on the core wall are very high (around
3,300-3,400 KN at the ground storey), and bending moments exceed 76,000 KN - m.
Torsion in the core of these models is extraordinarily large (15,800-16,800 KN - m),
reflecting the absence of distributed torsional resistance. When perimeter walls are
added (Models 3-8), the maximum shear on the core drops dramatically to around
1,860-2,045 KN and occurs at the fourth storey; additional perimeter walls carry
between 250 KN and 850 KN at the first storey. Bending moments on the core are
reduced by about 85 % to between 11,300-12,170 KN.m, while perimeter walls carry
moments of 3,400-5,600 KN - m. Torsion demands decrease by two orders of
magnitude, to approximately 147-186 KN.m on the core (storey 2) and 19-33 KN.m

on the perimeter walls (storey 1).

For the L-intersection configurations (Models 9-14), the maximum core shear
increases compared with perimeter walls, ranging from 2,517 to 2,687 KN at the
ground storey; the L-walls carry between 950 and 1,200 KN. Core bending moments
are in the range of 9,700-12,175 KN.m, and L-walls carry moments between 1,580 and
1,975KN.m. Torsion on the core is around 162-203 KN - m at the ground floor, while
torsion on the L-walls is 30-60 K.Nm at the second floor. Although torsion demands
are vastly reduced relative to the core-only models, they are somewhat higher than
those in the perimeter-wall models, indicating that L-walls provide partial but not

complete torsional restraint.

Assuming typical shear, moment and torsion capacities for C30/37 reinforced concrete
walls of thickness 200-400 mm (which are in the order of several thousand
kilonewtons and tens of thousands of kilonewton-metres), all of the recorded demands
in the perimeter and L-wall models are likely to fall within the design capacities
prescribed by Eurocode 2, provided adequate reinforcement is detailed. However, the
very high shear, moment and torsion values in the core-only models would require
significant wall thickness or reinforcement and might not be acceptable without

additional lateral elements.
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A representative diagram of how shear and bending moment vary along the height of
the core wall is presented in Figure 4.28 (a), (b). In this example (Model 2, RSA), shear
demands are highest at the base and decrease nearly linearly with height, while bending
moments increase towards the base, reflecting cantilever behaviour typical of shear
walls. Similar patterns were observed in other models, with the presence of perimeter
or L-walls reducing the peak shear on the core and modifying the distribution profile.
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Figure 4.28 (a)&(b) Shear and bending moment distribution along core wall height for

Model 2 (RSA)
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These results demonstrate that the introduction of perimeter and L-intersection walls
not only reduces overall displacements but also redistributes internal forces among
walls. Perimeter walls alleviate shear, moment and torsional demands on the core by
sharing lateral loads, while L-walls attract additional forces near the base. Core-only
models exhibit dangerously high torsion and bending demands, underscoring the need

for distributed wall systems in irregular L-shaped buildings.

4.5 Optimisation of Wall Thickness
4.5.1 Influence of Thickness Variation

To understand whether thicker walls alone could enhance performance, sets of models
with the same plan layout but different wall thicknesses were compared. The average
thicknesses were calculated by taking the mean of the thickness bands used for each
height range (e.g., Model 1: 350 mm, 300 mm, 250 mm, and 200 mm give an average
core thickness of 275 mm). Table 4.10 summarises the results. The average perimeter
or L-wall thickness was calculated only for models where such walls were present.
Base shear values are the larger of the two directions (RSA), and the maximum drift

ratio is the peak value from Tables 4.4 and 4.5.
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Table 4.10 Comparison of thickness groups

Layout Model | Average Core | Average RSA base | Max drift
IDs Thickness Perimeter/L Wall | shear (KN) | ratio (%) Observation
(mm) thickness (mm)
1 275 - 2068 0.194 Baseline: highest drift ratios and low base
Core-only shear due to slender core.

2 325 - 2177 0.178 Increasing all core thickness bands by 50 mm
raises base shear by ~5 % and reduces drift
ratio by ~8 %.

3-5 275 225-325 2547-2647 | 0.151- Perimeter walls supplement the core;

0.171 increasing perimeter wall thickness from 225
mm (Model 3) to 325 mm (Model 5) raises
Core + perimeter base shear by only ~ 4 % and reduces drift
ratio by ~12 %.
6-8 325 225-325 2637-2731 | 0.151- Increasing core thickness while maintaining
0.161

perimeter walls yields only marginal
additional benefits — base shear rises ~3 % and

drift ratio decreases by ~7 %.
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Layout Model | Average Core | Average RSA base | Max drift
IDs Thickness Perimeter/L. Wall | shear (KN) | ratio (%) Observation
(mm) thickness (mm)
9-11 275 225-325 2637-2731 | 0.118- These models stiffen the short wing; Dir 2
0.171 base shear increases dramatically (to 2,195-
2,407 KN), and Dir 1 base shear is lower than
Core + in perimeter-wall models. Drift ratio in Dir 2
L-intersection drops to 0.105-0.171 %.
12-14 | 325 225-325 2255-2344 | 0.105- Using thicker cores with L-intersection walls
0.143 raises base shear by 3-4 % and further reduces

the maximum drift ratio to 0.105-0.143 %.
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The data show that, within each layout, wall thickness has a secondary effect compared
with wall arrangement. For core-only walls, increasing thickness from an average of
275 mm to 325 mm decreases the maximum drift ratio by about 0.02 % and increases
base shear by roughly 5 %. For perimeter walls, the improvement from thicker walls
is less pronounced: Models 3-5 and 6-8 show that base shear increases by less than
4 % and the drift ratio reduces by only about 0.01-0.02 % when the thickness bands
are increased. The L-intersection layouts display a similar trend - thicker cores reduce
drift by roughly 10 % but also raise the base shear slightly. These diminishing returns
indicate that judicious placement of walls is more effective than simply increasing wall

thickness.

the maximum drift ratio and RSA base shear against the average core thickness for all
models. The trend lines illustrate that while drift ratios decrease steadily as core
thickness increases, the reduction becomes marginal beyond an average core thickness
of about 300 mm; similarly, base shear increases gradually but plateaus once the walls
are moderately thick. In perimeter and L-wall systems, the effect of perimeter or corner
wall thickness is even smaller, with scatter showing that other factors (such as wall

placement and torsional restraint) govern the response.

4.5.2 Proposed Optimal Thickness Strategy

Considering the diminishing returns observed above and the practicalities of
construction, a three-step taper is proposed as the optimal thickness profile for the 20-

storey L-shaped building:

Lower floors (ground to 7th floor) walls 350 mm thick for both the core and the
perimeter/L-walls. This provides sufficient stiffness where storey shears and

overturning moments are highest.

Middle floors (8th to 13th floor) walls reduced to 300 mm. Analytical results show
that decreasing the thickness from 350 mm to 300 mm on these levels has little effect

on drift or torsion but offers material savings.
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Upper floors (14th to roof) walls reduced to 250 mm. Lateral forces and moments
are smaller in the upper levels, so thinner walls are adequate without causing a

soft-storey response.

This three-step taper is simpler to construct than the four-step taper used in the initial
models (400-350-300-250 mm) and provides similar performance. For the perimeter
or L-intersection walls, a taper of 300-250-200 mm is recommended. The proposed
scheme represents a balanced solution: it maintains adequate stiffness in the lower half
of the building to control drift and torsion while reducing material usage in the upper

storeys.

4.6  Validation Against Eurocode 8 Criteria

Several Eurocode 8 criteria were used to check the acceptability of each model:

Inter-storey drift ratio

EC8 limits the drift ratio to 0.5 % (1/200) for the damage limitation state. Table 4.4
and Table 4.5 show that all models have maximum drift ratios below 0.2 %, well
within the limit. Perimeter and L-intersection walls reduce the drift ratios by 10-40 %

compared with core-only systems, giving a wide margin of safety.

Torsional irregularity

EC8 defines torsional irregularity when the ratio of maximum to average storey
displacement (Amax/Aave) €xceeds 1.2. As reported in Table 4.6, core-only models (1-
2) and all L-intersection models (9-14) exceeded this limit, with twist ratios between
1.61 and 4.51 at the base storey. Perimeter-wall models (3-8) achieved twist ratios near
unity and complied with the EC8 limit. The data imply that L-intersection walls stiffen
the short wing but concentrate torsional demand at the base; additional perimeter walls

or diaphragm stiffening would be required to meet the code.
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Base Shear Scaling

ECS8 requires that RSA design base shear values should not fall below 85 % of the
ELF base shear. Base shear comparisons in Table 4.2 reveal that RSA base shears
exceed ELF values for most models, but in Dir 2 for L-intersection models (9-14) the
RSA results are only about 70-80 % of the ELF values. In practice, these RSA base
shears would need to be scaled up to 85 % of the ELF values for design. This confirms

that L-intersection layouts demand careful attention to dynamic effects.

Wall Stresses and Capacities

The maximum shear forces, moments, and torsions recorded in Section 4.4.4 were
compared to the design capacities of C30/37 walls of thickness 200-400 mm. For
perimeter and L-intersection models, the demands are well within the capacity
envelopes specified by Eurocode 2. However, the core-only models exhibit extremely
high shear (3,300 KN), moment (76000 KN-m), and torsion (16,000 KN.m) at the
base, which would require thick walls and heavy reinforcement beyond practical
limits. This demonstrates that a core-only system is not feasible for the given building

without supplementary walls.

In summary, all models satisfy the drift requirement, but only those with perimeter
walls meet the torsional irregularity criterion without scaling. RSA base shears for
L-intersection layouts need adjustment to meet EC8 provisions. These observations
confirm that wall placement, not thickness, controls compliance with seismic design

criteria.

4.7  Discussion of Findings

The systematic evaluation of fourteen models provides several clear insights into the

seismic behaviour of L-shaped RC buildings:
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Wall layout Dominates Performance

The change from a core-only system to one with perimeter walls reduces inter-storey
drift by roughly 15-20 % and virtually eliminates torsional irregularity. Adding
L-intersection walls further stiffens the structure and shortens periods, but does not
address torsional coupling; indeed, twist ratios increase dramatically at the ground
floor. This confirms that distributing walls around the perimeter provides a more
balanced and effective lateral-force-resisting system than relying on corner walls

alone.

Thickness has diminishing returns

Within each layout, increasing wall thickness results in modest reductions in drift ratio
and only slight increases in base shear. For example, thickening the core from an
average of 275 mm to 325 mm reduces the maximum drift ratio by about 8 % and
raises base shear by approximately 5 %. Thickening perimeter or L-intersection walls
beyond 300 mm yields minimal additional benefit. This indicates that once an
adequate wall thickness is chosen to resist shear and moment demands, further

increases in thickness are inefficient.

Perimeter vs. L-intersection walls

Perimeter walls provide the most consistent improvement across all performance
metrics. They reduce drifts, control torsion, share shear forces evenly between
directions, and limit demands on the core. L-intersection walls are highly effective at
stiffening the short wing and lowering drift ratios in that direction, but without
perimeter walls, they create a torsional irregular system. They are therefore best used

in conjunction with perimeter walls or other distributed elements.

ELF vs. RSA results

Response spectrum analysis tends to produce slightly higher base shears and highlights

torsional coupling that the ELF method does not capture. The RSA storey shear curves
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often show mid-height peaks, reflecting higher mode contributions, whereas ELF
curves concentrate shear near the base. For design, RSA should be used to evaluate
dynamic behaviour and scaled if necessary to satisfy the ELF-based base shear

minimum.

Design implications

Several core-only models violate torsional limits and impose impractically high
stresses on the core walls. The addition of perimeter walls resolves these issues and
allows wall thickness to be reduced above mid-height. L-intersection walls must be
supplemented by perimeter walls or other torsion-resisting elements if used in practice.
The proposed three-step thickness taper provides a practical solution that balances

performance and material economy.

4.8 Summary

This chapter analysed fourteen shear-wall configurations for a 20-storey L-shaped RC
building, focusing on the effects of wall layout and thickness on seismic performance.

The key conclusions are as follows:

e Layout dominates behaviour.

Perimeter walls reduce inter-storey drift by approximately 15-20 % and virtually
eliminate torsional irregularity compared with core-only walls. L-intersection walls
stiffen the short wing but induce large twist ratios unless complemented by perimeter

walls.

e Thickness has a secondary influence.

Increasing wall thickness beyond about 300 mm yields diminishing returns. A three-
step taper (350 mm at lower floors, 300 mm in mid-levels, and 250 mm at the top)
produces performance comparable to a four-step taper while using less material. For

perimeter and L-walls, a taper of 300-250-200 mm is sufficient.
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e Compliance with Eurocode 8.

All configurations satisfy the drift limit of 0.5 %, but only the perimeter models meet
the torsional irregularity criterion without scaling. RSA base shears for L-intersection
walls fall below 85 % of ELF values and require scaling. Core-only systems attract

excessive shear, moment and torsion demands on the core, making them impractical.

e Recommended configuration.

The optimal solution for the studied building is a core plus perimeter wall system with
a three-step thickness taper. This arrangement delivers a well-balanced distribution of
stiffness, keeps drifts and torsion within code limits and minimises material usage.
L-intersection walls can be used to supplement the core but should not replace

perimeter walls.

These findings provide a clear framework for engineers designing irregular high-rise
buildings in low to moderate seismic zones. By emphasising wall placement and
adopting moderate, tapered wall thicknesses, designers can achieve seismic resilience

without unnecessary material expenditure.
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CHAPTER 5

CONCLUSION AND RECOMMENDATIONS FOR FUTURE WORK

5.1 Conclusion

The analytical investigation undertaken in this project has provided a detailed appraisal
of how shear-wall configuration and thickness influence the seismic performance of a
20-storey L-shaped reinforced-concrete building modelled in Tekla Structural
Designer (TSD). The study compared three fundamental shear-wall layouts: core only,
core with perimeter walls, and core with L-intersection walls, under both Equivalent
Static Load Analysis (ELF) and Response Spectrum Analysis (RSA) procedures.

Fourteen models with varying wall thicknesses were analysed systematically.

Several key observations have emerged:

e Seismic performance of shear wall configurations: The study found that
fundamental periods decreased as wall stiffness increased. Core-only systems had the
longest periods (=2.1 s in Direction 1 and 2.4-2.8 s in Direction 2); adding perimeter
or L-walls reduced these periods to 1.76 s and 1.23 s, respectively. Roof displacements
were greatest in core-only models (up to 79 mm in Direction1 and 95 mm in
Direction 2) and progressively decreased with perimeter or L-walls. All models met
Eurocode drift limits, with maximum inter-storey drift ratios between 0.105 % and
0.194%. Core-only arrangements exhibited the largest drift ratios, while
L-intersection walls reduced drift by up to 40 % in the stiffened direction. Core-only
models showed significant torsional response with twist ratios around 1.6; perimeter
walls brought the twist ratio close to unity, whereas L-intersection layouts
concentrated torsional demand at the base (twist ratios exceeded 3.0). Introducing
perimeter walls also redistributed shear and moment from the core to outer walls,

reducing peak shear on the core by roughly 40 % and bending moments by 80 %.
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e Impact of wall thickness on seismic parameters: Increasing wall thickness beyond
350 mm yielded diminishing reductions in drift and only modest increases in base
shear. A three-step taper (for example, 350-300-250 mm) delivered nearly the same
performance as a four-step taper while saving material. Perimeter wall thickness had
a smaller effect than wall placement, and L-wall stiffness influenced torsion more than
drift. Overall, wall layout had a greater impact on seismic response than thickness

alone.

o Effectiveness of seismic analysis methods (RSA vs. ELF): Response Spectrum
Analysis generally produced higher base shears than Equivalent Static Load Analysis;
differences ranged from roughly 10% to 20% in core-only and perimeter
configurations. In L-intersection cases, RSA base shear in Direction 2 fell below 85 %
of the ELF value, suggesting that simplified static analysis overestimated demand in
that direction. As wall stiffness increased, base shear grew but in a diminishing manner

across both analysis methods.

e Optimal shear wall placement strategies and material efficiency: Perimeter walls
offered the most balanced improvements, reducing drift, controlling torsion and
alleviating force concentrations while using material efficiently. L-intersection walls
increased stiffness but introduced significant torsional irregularities at lower levels.
Core-only configurations were inadequate for L-shaped buildings due to excessive
drift and torsional response. The study underscores that distributed perimeter walls or
combinations of core and perimeter walls provide better seismic resilience than core-
only or isolated corner walls, and tapered wall thicknesses enhance material efficiency

without compromising performance.

In summary, the study demonstrated that the seismic performance of L-shaped
reinforced-concrete buildings is governed more by the layout of shear walls than by
their thickness. Adding perimeter walls significantly reduced natural periods, lateral
displacements, and drift while suppressing torsional effects; core-only configurations
exhibited the longest periods, the largest drifts, and pronounced torsional irregularity,
making them unsuitable. L-intersection walls provided notable stiffness and drift

reduction but introduced considerable torsional demand at the base. Increasing wall
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thickness beyond about 350 mm gave diminishing improvements, and a tapered

thickness strategy achieved nearly equivalent performance while conserving material.

The comparison of analysis methods showed that Response Spectrum Analysis
generally produced higher base shears than the Equivalent Static approach,
highlighting the importance of dynamic analysis for irregular structures. Overall,
distributed perimeter walls or balanced combinations of core and perimeter walls,
coupled with judicious use of wall thickness, offer the most effective and efficient
means of enhancing seismic resilience and material economy in L-shaped

reinforced-concrete buildings.

5.2 Recommendations for Practice

The following recommendations can be drawn for practising engineers involved in the

seismic design of irregular reinforced-concrete buildings:

e Adopt distributed shear walls: Perimeter walls should be provided along both wings
of an L-shaped plan to balance stiffness, share shear demand, and reduce torsional
irregularity. Relying on a central core alone is not advised, as this configuration was

shown to violate torsional limits.

e Use L-intersection walls judiciously: Walls placed at the re-entrant corner are
effective in stiffening the short wing, but they should not be the sole additional walls.
Combining L-intersection walls with perimeter walls or stiff diaphragms will provide

better torsional control.

e Select appropriate wall thicknesses: A tapered wall strategy is recommended. Walls
in the lower third of the building should be at least 350 mm thick, tapering to 300 mm
in the middle and 250 mm or 200 mm in the upper storeys. Increasing thickness beyond
350 mm at the base yields little benefit relative to the extra material cost. In low-to-

moderate seismic zones, perimeter walls should not exceed 250 mm above mid-height.
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o Check torsional irregularity: The twist ratio (Amax/Aavg) should be calculated for all
designs. If the ratio exceeds 1.2, additional perimeter or corner walls should be

introduced, or the floor diaphragm should be stiffened to redistribute torsional demand.

e Validate RSA results against ELF demands: Where RSA base shear is less than 85
% of the ELF base shear, scale the RSA results up to ensure compliance with Eurocode
8. Designs should not be based solely on unscaled RSA forces when they
underestimate ELF demands. For buildings with plan irregularity, RSA (or time-
history where appropriate) should be preferred over simplified ELF; when ELF is used,

cross-check and scale in accordance with Eurocode 8 if RSA < 85 % of the static value.

e Detail walls for shear, moment, and torsion: Even when walls provide adequate
stiffness, the reinforcement must be designed to resist the peak shear, bending moment,
and torsion values. The core-only models exhibited very high torsional demands;
additional confinement and boundary reinforcement would be required in such cases.
At Perimeter walls, detailing should account for bi-axial bending and shear interaction.
For L-intersection walls, increase reinforcement around the corner and at wall-to-slab

interfaces to accommodate concentrated torsional stresses.

¢ Verify inter-storey drift: Even when global drift limits are satisfied, localised drifts
at the re-entrant corner may be critical for non-structural components. Check relative
displacements between orthogonal wings and provide flexible joints or movement

allowances in finishes and services.

¢ Quality control and construction tolerance: Accurate alignment of shear walls and
columns is vital in irregular buildings to avoid inadvertent eccentricities. Rigorous
construction supervision and peer review of design models are advised. Sensitivity
checks can be undertaken to assess the impact of minor dimensional deviations on

dynamic response.
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5.3 Recommendations for Future Research

Whilst this study offers a detailed analytical assessment, several areas merit further

investigation to refine and extend the findings:

Experimental validation: Physical testing of scaled L-shaped RC buildings under
shake-table excitation would provide valuable data on the actual stress distribution,
cracking patterns and torsional responses. Such experiments could confirm the

analytical trends observed and calibrate numerical models.

Material enhancements: Investigating high-performance materials—such as fibre-
reinforced polymer wraps at re-entrant corners, high-strength concrete in critical
columns or supplemental damping devices—could improve seismic resilience without
extensive thickening of walls. Studies should quantify the benefits of these techniques

in reducing stress concentrations and drift.

Nonlinear analysis: The present work used linear RSA and ELF methods. Pushover
and time-history analyses should be conducted to assess behaviour beyond the elastic
range, capture stiffness degradation, and identify potential soft-storey mechanisms.
This would provide a more realistic understanding of failure modes and reserve

strength.

Soil-structure interaction and foundation design: The models assumed a fixed
base. Future studies should consider soil flexibility, especially in soft soil regions, and
explore foundation systems such as piles or mats that could mitigate torsional

rotations.

Extension to other irregular plans: Further research should examine T-shaped, C-
shaped, and more complex plan irregularities. The influence of openings, setbacks, and
vertical irregularities could be studied to provide comprehensive guidelines for a wider

range of building forms.
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Cost optimisation and sustainability: Assess both initial and life-cycle costs for
different wall layouts/thicknesses, and evaluate environmental impacts to encourage

optimisation of material quantities without compromising safety.

Codification: Use findings to inform code provisions on torsional-irregularity limits,
dynamic-analysis requirements, and recommended detailing at re-entrant corners;

develop simplified yet accurate procedures suitable for irregular buildings

By addressing these topics, future research can contribute to more robust design
recommendations, enabling safer and more economical irregular buildings in

seismically active regions.
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APPENDIX A
MODELLING INPUTS

Model Geometries:
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Figure A.1 Model 1 (Core-only) - Plan view with dimensions

Figure A.2 Model 4 (Core + Perimeter) - Plan view with wall locations
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ECS8 Spectrum & Damping Settings:

Basic Information

Structure Details Ground Acceleration

Height to the highest level 64,000 m Region Peninsular Malaysia ¥

Ignore seismic in floor (and below) St Base (Base) ¥ a,, - reference peak ground acc. 6.000 %gq

Number of stories 0 3, - design ground acc. 0,588 m/s*

Importance & Ground Other

Importance class [ B - lower bound factor 0200

Soil deposit <Pm v T upper limit of the period of the 0,500 sec
constant spectral acceleration branch

Ground type ~ - Deposits of dense/medium densesand ¥ Stucturl ducily s Low v

,- Importance Factor 1000 Overide

Spectrumtype Typel ¥

FigureA.3  TSD Seismic Wizard panel with drift 0.005, accidental torsion +5 %, base

shear preview.

Figure A.4 ECS8 Type 1 horizontal spectra showing plateau then decay; elastic vs design.
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Behaviour Factor

Behaviour Factor Dir 1

o /a, 1.200

q - behaviour factor 1.500
Behaviour Factor Dir 2

oo 1.200

q - behaviour factor 1.500

Figure A.5 Behaviour/overstrength factors for both directions

Table A.1 Load Combinations (as generated by TSD)

Design Combination Title | Camber Class | Active | Strength | Service

1 Base Shear |V n

2 |(Operating) STR-1.356+1.5Q+1.5RQ Gravity v 8 /] ]
3 ((Operating) SEIS, ~G+y,Q+WRQA, +EHF, .. seismcrsa v @ -] 0
4  |(Operating) SEIS, ~G+y.Q+w.RQIA+EHF, . seismcRsA  v| B /] 0
5 [(Operating) SEIS, +G+y.Q+WRQA+EHF. . seismcRsa  v| @ [/} 0
6  |(Operating) SEIS, -G+u,Q+VRQIA+EHF. seismcRsA  v| @ /] 0
7 (Operating) SEIS, -GzA,4EHF,.. SeismcRsa  v| @ 8 O
8  [(Operating) SEIS, -GZA, +EHF,.. eismcRsa  v| @ /] 0
9 (Operating) SEIS, /G2A +EHF, .. sesmichsa v| @ /] O
10 |(Operating) SEIS, GA+EHF. . seismcRsA  v| @ /] 0

87



APPENDIX B EXTENDED RESULTS

CRITICAL ANALYSIS OUTPUTS

Table B.1 All 14 models - periods and mass participation (condensed format)

MODEL1

Mode Period Frequency EEror Parthiﬂc_aisp:tion Par:idc?sp:‘tim Partigisa?i onZ m(:::l
Number [sec] [Hz] [%] Dlr 1 D:r 2 %] fkN]
(%] [%]
1
2 2,187 0.496 0.00 61.56 0.06 0.00 21050.1
3 1.156 0.86 0.00 0.05 0.00 0.00 12123.8
4 0.567 1.76 0.00 0.33 18.70 0.00 13178.7
5 0.441 2,27 0.00 17.23 1.16 0.00 13280.0
6 0.385 2,60 0.00 3.57 0.66 0.00 10303.9
7 0.289 3.45 0.00 0.50 4.08 0.00 8981.6
8 0.211 4.74 0.00 0.55 0.74 0.00 13746.6
9 0.198 5.05 0.00 113 3.78 0.00 8691.3
10 0.178 5.61 0.00 5.82 0.72 0.00 13079.6
MODEL2
Mode Period Frequency EEror Parthiﬂc_aisp:tion Pargdc?sp:‘tim Parti:::ﬂiisa?i e m‘;::l
Number [sec] [Hz] [%] Dlr 1 D:r 2 %] fkN]
%] %]
1 0.05
2 2.044 0.49 0.00 61.71 0.05 0.00 21684.9
3 1.077 0.93 0.00 0.04 0.00 0.00 12553.2
4 0.525 191 0.00 0.31 18.93 0.00 13866.8
5 0.410 2,44 0.00 17.53 1.05 0.00 13840.0
6 0.357 2,80 0.00 3.37 0.63 0.00 10703.4
7 0.266 3.76 0.00 0.48 4.07 0.00 9322.7
8 0.195 5.13 0.00 0.60 1.01 0.00 14035.3
9 0.183 5.48 0.00 111 3.43 0.00 8734.1
10 0.165 6.04 0.00 5.75 0.76 0.00 13438.1
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MODELS3

Mode Period Frequency Error Parthiﬂc_aisp:ﬁon Par:?c?p:‘lim Parl:iriﬁfi onZ mg::l
Number [sec] [Hz] [%] Dlr 1 D:r 2 %] (kN]
[%] [%]
1
2 2,097 0.48 0.00 60.98 0.0 0.00 23054.3
3 1,059 0.94 0.00 0.04 0.02 0.00 11845.0
4 0.468 2,14 0.00 0.07 20.47 0.00 22020.9
5 0.415 241 0.00 20,22 0.15 0.00 16067.2
6 0.339 2,85 0.00 0.87 0.29 0.00 8464.2
7 0.197 5.08 0.00 0.23 6.26 0.00 142727
8 0.182 5.49 0.00 3.63 1,18 0.00 10295.0
9 0.167 5.99 0.00 3.81 0.20 0.00 9876.8
10 0.116 8.65 0.00 0.26 2,37 0.00 11754.8
MODELA4
. Mass Mass Mass Modal
o | TR | B | BT | TEE [P | Mo
1 2400 042 000 001 607 24706.3
2 2,105 0.48 0.00 60.99 0.01 0.00 23414.0
3 1,069 0.94 0.00 0.04 0.02 0.00 12170.4
4 0.465 2,15 0.00 0.07 20.47 0.00 22925.5
5 0.415 241 0.00 20,17 0.14 0.00 16319.5
6 0.339 2,85 0.00 0.88 0.25 0.00 8636.4
7 0.194 5.16 0.00 0.21 6.51 0.00 16107.4
8 0.181 5.51 0.00 3.88 0.94 0.00 10210.3
9 0.166 6.01 0.00 3.56 0.16 0.00 9821.7
10 0.113 8.86 0.00 0.23 2.85 0.00 14750.4
MODELS5
Period Frequency EEror Parthiﬂc_aisp:ﬁon Par:?c?p:‘lim Parl:iriﬁfi onZ mg::l
[sec] [Hz] [%] Dlr 1 D!r 2 %] (kN
[%] [%]
1
2 2,113 0.47 0.00 61.01 0.01 0.00 23775.0
3 1.079 0.93 0.00 0.04 0.02 0.00 12506.5
- 0.462 2.16 0.00 0.07 20.46 0.00 23825.1
5 0.416 2,40 0.00 20.12 0.13 0.00 16574.7
6 0.340 2,94 0.00 0.88 0.22 0.00 8819.1
7 0.192 5.22 0.00 0.18 6.75 0.00 18273.7
8 0.181 5.53 0.00 4.13 0.71 0.00 10166.4
9 0.166 6.03 0.00 3.31 0.12 0.00 9827.4
10 0.111 9.02 0.00 0.11 3.45 0.00 22293.0
11 0.109 9.20 0.00 1.41 0.38 0.00 10189.4
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MODEL6

Mode Period Frequency EEror Parthiﬂc_aisp:ﬁon Par;ﬁc?p:‘lim Parti:::ﬂif;fi onZ mﬁgl
Number [sec] [Hz] [%] Dlr 1 D!r 2 (%] (kN]
[%] %)
1 2.292
2 1.979 0.51 0.00 61.14 0.01 0.00 23635.2
3 0.995 1,00 0.00 0.03 0.02 0.00 12378.2
4 0.445 2,25 0.00 0.08 20.43 0.00 21710.4
5 0,390 2.56 0.00 20.21 0.18 0.00 16359.2
6 0.319 3.14 0.00 0.94 0.35 0.00 8763.3
7 0,189 5.29 0.00 0.28 5.74 0.00 12480.8
8 0.172 5.80 0.00 3.12 1.63 0.00 10905.4
9 0.157 6.36 0.00 4.25 0.24 0.00 10711.0
10 0.112 8.90 0.00 0.26 1.89 0.00 10078.6
MODEL7
Mode Period Frequency EEror Parthiﬂc_aisp:ﬁon Parlrz‘lﬁc?p:iim Parti:z:z onZ mﬁgl
Number [sec] [Hz] [%] Dlr 1 D!r 2 %] k]
[%] [%]
1 2,292
2 1,988 0.50 0.00 61.16 0.01 0.00 23991.4
3 1,005 1,00 0.00 0.04 0.02 0.00 12719.6
4 0.443 2.26 0.00 0.08 20.42 0.00 22496.9
5 0.391 2,56 0.00 20.15 0.17 0.00 16572.8
6 0.319 3.13 0.00 0.96 0.32 0.00 8912.3
7 0,186 5.36 0.00 0.27 5.92 0.00 13542.2
8 0.172 5.81 0.00 3.28 1.45 0.00 10954.0
9 0.157 6.37 0.00 4.06 0.21 0.00 10627.5
10 0,110 9.11 0.00 0.28 2.06 0.00 10889.8
MODELS
. Mass Mass Mass Modal
o | TR | B | BT | TEE [P | Mo
1 2.293 25702.5
2 1,996 0.50 0.00 61.17 0.01 0.00 24348.6
3 1.014 0.99 0.00 0.04 0.03 0.00 13012.1
4 0.441 2,27 0.00 0.08 20,40 0.00 23279.1
5 0.392 2,55 0.00 20.09 0.17 0.00 16789.8
6 0.320 3.12 0.00 0.97 0.29 0.00 9072.3
7 0.184 5.42 0.00 0.26 6.10 0.00 14723.2
8 0.172 5.83 0.00 3.44 1.27 0.00 11001.1
9 0.157 6.38 0.00 3.89 0.18 0.00 10595.8
10 0.108 9.29 0.00 0.30 2,28 0.00 12028.4
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MODEL9

. Mass Mass Mass Modal
oo | TR | | ET | B | reqggien? | Moo
1 19503.7
2 1,331 0.75 0.00 14.68 33.76 0.00 13111.5
3 1,105 0.91 0.00 2.33 12,22 0.00 13061.2
4 0.443 2,26 0.00 1.69 4.68 0.00 8342.1
5 0.357 2,80 0.00 15.79 1.38 0.00 15323.8
6 0.289 3.46 0.00 4,12 13.63 0.00 22833.9
7 0.257 3.89 0.00 0.02 2,85 0.00 9433.0
8 0.181 5.52 0.00 0.00 0.03 0.00 9219.3
9 0.156 6.41 0.00 6.41 1.02 0.00 18515.7
10 0.139 7.18 0.00 0.00 0.38 0.00 12413.2
11 0.136 7.37 0.00 1.12 5.31 0.00 16257.6
MODEL10
Mode Period Frequency EEror Parthiﬂc_aisp:ﬁon Pa r:fca:sp:ilm Pa rhﬂ:ifl onZ mﬁgl
Number [sec] [Hz] [%] Dir 1 Dir 2 %] [kN]

(%]

[%]

1
2 1,297 0.77 0.00 12.85 29,31 0.00 12347.3
3 1,096 0.91 0.00 3.55 17.49 0.00 13349.0
4 0.440 2,27 0.00 1.47 3.95 0.00 8507.0
5 0,352 2.84 0.00 16.02 1.67 0.00 16093.8
6 0.277 3.61 0.00 4,11 13.07 0.00 26835.6
7 0.256 3.91 0.00 0.00 3.78 0.00 9751.0
8 0.180 5.56 0.00 0.00 0.04 0.00 9453.0
9 0.153 6.53 0.00 6.41 1.01 0.00 19729.8
10 0.138 7.24 0.00 0.02 0.20 0.00 12458.8
11 0.130 7.72 0.00 1.07 5.49 0.00 18429.1
MODELI11
Period Frequency EEror Parthiﬂc_aisp:ﬁon Pa r:f:sp:ﬂm Pa rh::ﬁz onZ mg::l
[sec] [Hz] [%] EELH [1]2 %] fkN]
O 1824 0,55 000 473 1506 @ 000  20008.7
2 1,272 0.79 0.00 10.97 24,08 0.00 11856.9
3 1.084 0.92 0.00 4.98 23.35 0.00 13893.2
4 0.439 2,28 0.00 1.29 3.38 0.00 8693.9
5 0.348 2.88 0.00 16.23 1.90 0.00 16884.0
6 0.268 3.73 0.00 3.91 10.94 0.00 22582.5
7 0.254 3.94 0.00 0.17 6.19 0.00 10523.6
8 0.179 5.59 0.00 0.01 0.05 0.00 9686.3
9 0.150 6.65 0.00 6.41 1.00 0.00 20699.0
10 0.137 7.29 0.00 0.03 0.17 0.00 12752.0
11 0.125 8.03 0.00 1.03 5.51 0.00 19746.6

91




MODEL12

Mode
Number

Frequency
[Hz]

Error

[%]

Mass
Participation
Dir 1
[%]

Mass
Participation
Dir 2
[%]

Mass
ParticipationZ
[%]

Modal

Mass

[kN]

1
2 1,297 0.77 0.00 16.70 38.34 0.00 15146.6
3 1.049 0.95 0.00 1.10 6.79 0.00 13087.7
4 0.414 2,41 0.00 2.37 5.51 0.00 8574.6
5 0.338 2,96 0.00 15.05 0.97 0.00 14832.2
6 0.283 3.53 0.00 4.18 13.91 0.00 20960.7
7 0.239 4,18 0.00 0.12 2.21 0.00 9678.7
8 0.169 5.93 0.00 0.00 0.01 0.00 9381.8
9 0.148 6.75 0.00 6.26 1.07 0.00 17416.5
10 0.133 7.54 0.00 1.10 5.60 0.00 22492.5
MODEL13
Mode Period Frequency EEror Parthiﬂc_aisp:ﬁon Par:?c?p:ﬁm Parti:::ﬂi::z onZ mg::l
Number [sec] [Hz] [%] Dir 1 Dir 2 %] [kN]

[%]

[%]

1 0.00
2 1.258 0.79 0.00 15.30 36.24 0.00 14222.9
3 1.047 0.96 0.00 .73 9.85 0.00 13424.0
4 0.412 2.43 0.00 2.16 4.67 0.00 8684.6
5 0.335 2.99 0.00 15.23 1.29 0.00 15404.5
6 0.272 3.67 0.00 4.23 14.19 0.00 23218.7
7 0.238 4,20 0.00 0.07 237 0.00 9892.1
8 0.167 5.97 0.00 0.00 0.02 0.00 9547.4
9 0.146 6.86 0.00 6.30 1.05 0.00 18599.8
10 0.129 7.75 0.00 0.01 0.72 0.00 13190.7
11 0.127 7.88 0.00 114 4,91 0.00 15570.5
MODEL14
Mode Period Frequency EEror Parthiﬂc_aisp:ﬁon Par:?c?p:‘lim Parl:iriﬁfi onZ mg::l
Number [sec] [Hz] [%] Dl’ 1 D:r 2 %] fkN]
[%] %]
1
2 1.227 0.82 0.00 13.86 33.00 0.00 13384.0
3 1.042 0.96 0.00 2.60 13.84 0.00 13935.3
4 0.410 2.44 0.00 1.96 4.01 0.00 8830.9
5 0.331 3.02 0.00 15.44 1.55 0.00 16052.0
6 0.263 3.80 0.00 4.25 14,13 0.00 25885.4
7 0.237 421 0.00 0.02 2.76 0.00 10137.7
8 0.167 6.00 0.00 0.00 0.03 0.00 9740.5
9 0.144 6.96 0.00 6.32 1.03 0.00 19659.0
10 0.128 7.81 0.00 0.01 0.25 0.00 12625.6
11 0.122 8.17 0.00 1.10 5.39 0.00 18765.2
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RSA & ELF Storey Shear (Models 1-14, Dir1)

MODEL1

MODEL2

Table B.2 Storey shear Dirl (RSA), Model (1-14)

. | ) S‘I'nﬁ(ahlilDir1 | 2 giieka'a]DirZ

St. 20 (ro IZI:_,I -459.1/425.6 - 8
60.800 | St. 19 (19) -844.9/758.8 |-391.2/351.2
57.600 | St. 18 (18) -1104.7/976.0 |-492.7/492.7
54,400 | St. 17 (17) -1261.4/1089.5 | -535.3/535.3
51.200 | St. 16 (16) -1343.2/1127.5 | -530.6/530.6
48.000 | St. 15 (15) -1376.3/1116.9 | 491.3/491.3
44.800 | St. 14 (14) -1393.7/1090.6 | 436.9/436.9
41.600 | St. 13 (13) -1422.8/1074.9 | -393.1/393.1
38.400 | St. 12 (12) -1481.6/1088.2 | -387.5/387.5
35.200 | St.11(11) -1573.7/1134.6 | 427.1/427.1
32.000 | St. 10 (10) -1697.3/1212.6 | -493.7/493.7
28.800 | St.9 (9) -1850.6/1320.2 | -571.8/571.8
25.600 | St.8 (8) -2031.3/1455.3 | 653.9/653.9
22.400 |St.7(7) -2236.3/1613.2 | -739.8/735.8
19.200 | St. 6 (6) -2463.4/1791.7 | -835.3/835.3
16.000 | St.5 (5) -2684.9/1964.5 | -931.9/931.9
12.800 | St.4 (4) -2882.5/2113.5 | -1021.6/1021.6
9.600 St. 3 (3) -3041.5/2223.9 | -1094.7/1094.7
6.400 St.2 (2) -3153.5/2287.3 | -1143.5/1143.5
3.200 Sst. 1 (1) -3218.6/2303.7 | -1166.0/1166.0
0.000 St. Base (Base) | -2563.5/1865. 1 | -896. 1/923.1

60.800 | St. 19 (19) -868.7/780.9 |-402.9/402.9
57.600 | St. 18 (18) -1145.9/1014.3 | -512.6/512.6
54,400 | St. 17 (17) -1319.1/1143.2 | -562.6/562.6
51.200 | St. 16 (16) -1415.5/1194.7 | -563.9/563.9
48.000 | St. 15 (15) -1461.0/1195.3 | -528.5/528.5
44,800 | St. 14 (14) -1488.8/1178.3 | -474.6/474.6
41.600 | St. 13 (13) -1527.0/1170.7 |-426.2/426.2
38.400 St. 12 (12) -1594.2/1191.0 | -413.4/413.4
35.200 | St. 11 (11) -1693.2/1243.3 | -450.7/450.7
32.000 | St. 10 (10) -1822.2/1325.5 |-521.4/521.4
28.800 | St.9 (9) -1979.2/1435.8 |-607.3/607.3
25.600 | St. 8 (8) -2162.3/1572.1 | -698. 1/698. 1
22,400 | 5t.7(7) -2369.4/1730.9 | -790.9/790.9
19.200 | St. 6 (6) -2598.8/1910.5 | -890. 1/890. 1
16.000 | St.5 (5) -2823.4/2085.3 | -987.6/987.6
12.800 | St. 4 (4) -3024.6/2236.8 |-1076.8/1076.8
9.600 St. 3 (3) -3187.2/2349.6 | -1149.2/1149.2
6.400 St. 2 (2) -3302.3/2414.9 |-1197.6/1197.6
3.200 St. 1 (1) -3369.4/2432.3 | -1220.1/1220.1
0.000 St. Base (Base) | -2681.9/1964.6 | -938.2/963.9
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MODELS3

MODELA4

.19 (19)

-354.5/354.5

60.800 St -923.4/833.3
57.600 St. 18 (18) -1216.4/1081.0 | -442.5/442.5
54.400 St. 17 (17) -1394.6/1212.9 | -477.8/477.8
51.200 | St. 16 (16) -1489.6/1260.7 | 481.8/481.8
438.000 | St. 15 (15) -1528.6/1252.4 | -471.9/471.9
44.800 | St. 14 (14) -1546.0/1222.5 | -459.2/459.2
41.600 | St. 13 (13) -1569.5/1197.4 | -448. 1/448. 1
38.400 | St. 12 (12) -1624.3/1202.2 | -447.5/447.5
35.200 | St. 11 (11) -1722.4/1250.3 | -466.7/466.7
32.000 St. 10 (10) -1865.2/1343.2 | -508.8/508.8
28.800 St. 9 (9) -2047.2/1475.1 | -568.6/568.6
25.600 | St. 8 (8) -2258.4/1636.3 | -637.6/637.6
22,400 |st.7(7) -2490.8/1817.0 |-712.0/712.0
19.200 | st.& (6) -2744.6/2017.1 | -797.7/797.7
16.000 | St.5 (5) -2989.9/2208.7 | -888.8/888.8
12.800 | St.4 (4) -3207.1/2372.2 | -977.0/977.0
9.600 St. 3 (3) -3379.9/2491.3 | -1050.8/1050.8
6.400 St. 2 (2) -3499.6/2557.3 |-1100.9/1100.9
3.200 St. 1 (1) -3568.1/2572.1 |-1124.3/1124.3
0.000 St. Base (Base) | -3023. 1/2205.3 | -874.7/997.1
e, E SI'iﬁSGIDlr1 E Sl'lﬁ.(ahr‘]Dir2
! St. 20 ( ) 354
60.800 | St. 19 (19) -930.1/838.7 |-348.6/3498.6
57.600 St. 18 (18) -1229.0/1091.4 | -436.3/436.3
54.400 St. 17 (17) -1412.2f1227.5 | -473.1/473.1
51.200 | St. 16 (16) -1511.5/1278.6 | 480.8/480.8
48.000 | St. 15 (15) -1552.9/1271.9 | -475.5/475.5
44,800 | St. 14 (14) -1569.2/1239.9 | -464.3/464.3
41.600 | St. 13 (13) -1589.5/1210.7 | -445.6/4499.6
38.400 St. 12 (12) -1641.1/1211.5 | -441.7/4491.7
35.200 | St. 11 (11) -1738.1/1257.6 | -455.5/455.5
32.000 | St. 10 (10) -1883.4/1352.1 | -498.7/498.7
28.800 | St.9 (9) -2071.0/1488.8 | -564.6/564.6
25.600 | St.8 (8) -2289.3/1656.3 | -640.1/640. 1
22,400 St. 7 (7) -2528.5/1842.8 |-717.7/717.7
19.200 St. 6 (6) -2786.7/2046.5 | -801.9/801.9
16.000 | St.5 (5) -3034.0/2239.2 | -888.6/888.6
12.800 | st.4 (9) -3252.1/2402.8 |-972.5/972.5
9.600 st. 3 (3) -3425.5/2521.6 | -1043.6/1043.6
6.400 st. 2 (2) -3545,5/2587.1 | -1092.2/1092.2
3.200 St. 1 (1) -3614.0/2601.2 |-1114.9/1114.9
0.000 St. Base (Base) |-3076.4/2240.3 | -864.7/1003.1
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MODELS5

MODELG6

Reference

60.800 St. 19 (19) -938.7/846.0 -365.7/365.7
57.600 St. 18 (18) -1242.7/1102.9 | -456.4/456.4
54.400 St. 17 (17) -1430.0/1242.1 |-491.1/491.1
51.200 St. 16 (16) -1532.3/1295.4 | -493.3/493.3
48.000 | St. 15 (15) -1575.3/1289.4 | -483.8/483.8
44.800 St. 14 (14) -1591.8/1256.8 | -475.4/475.4
41.600 St. 13 (13) -1611.2/1225.8 | -469.0/469.0
38.400 St. 12 (12) -1661.3/1224.2 | -470.4/470.4
35.200 St. 11 (11) -1758.4/1269.5 | -488.5/488.5
32.000 | St. 10 (10) -1906.3/1365.8 |-529.1/529.1
28.800 St. 9 (9) -2098.2/1505.9 | -588.4/588.4
25.600 St. 8 (8) -2320.8/1676.8 | -657.4/657.4
22.400 St. 7 (7) -2563.7/1866.1 |-731.7/731.7
19.200 St. 6 (6) -2824.7/2071.7 | -817.3/817.3
16.000 St. 5 (5) -3074.2/2265.9 | -909.4/909.4
12.800 St. 4 (4) -3294,4/2430.8 |-1000.5/1000.5
9.600 St. 3 (3) -3469.9/2550.9 | -1078.5/1078.5
6.400 St.2 (2) -3591.8/2617.4 |-1132.5/1132.5
3.200 St. 1 (1) -3661.6/2631.8 |-1158.1/1158.1
0.000 St. Base (Base) |-3130.3/2276.1 | -890.0/1044.4

60.800 | St. 19 (19) -370.3/370.3
57.600 | St. 18 (18) -1253.7/1115.5 | -468.1/468. 1
54.400 | St.17 (17) -1448.0/1262.4 | -509.7/509.7
51.200 | St. 16 (16) -1557.0/1322.9 | -515.0/515.0
48.000 | St.15 (15) -1607.3/1324.9 | -502.7/502.7
44.800 | St. 14 (14) -1636.5/1305.6 | -490.6/490.6
41.600 | St. 13 (13) -1672.5/1291.9 | -487.0/487.0
38.400 | St.12 (12) -1738.7/1306.9 | 497.8/497.8
35.200 | St.11(11) -1844.6/1361.7 | -525.2/525.2
32.000 | St. 10 (10) -1991.4/1457.4 | -568.3/568.3
28.800 | St.9 (9) -2173.9/1588.8 | -623.4/623.4
25.600 | St.8 (8) -2383.9/1747.7 | -686.8/686.8
22.400 |St.7(7) -2615.7/1926.4 | -759.2/759.2
19.200 | St.6 (6) -2871.3/2127.2 | -848.3/848.3
16.000 | St.5 (5) -3121.1/2322.2 | 945.7/945.7
12.800 | St.4 (4) -3343.8/2490.0 | -1040.0/1040.0
9.600 St. 3 (3) -3521.5/2612.9 |-1118.1/1118.1
6.400 St. 2 (2) -3645.1/2681.7 | -1170.6/1170.6
3.200 St. 1 (1) -3716.0/2697.8 | -1195.0/1195.0
0.000 St. Base (Base) | -3129.3/2297.6 | -927.2/1048.9
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MODEL7

MODELS

Reference
60.800 | St.19 (19) -953.0/859.9 [-371.8/371.8
57.600 St. 18 (18) -1268.7/1128.3 | -470.3/470.3
54,400 | St.17 (17) -1467.0/1278.3 | -512.9/512.9
51.200 St. 16 (16) -1578.6/1340.6 | -520.2/520.2
48.000 | St. 15 (15) -1631.0/1343.6 | -511.1/511.1
44.800 St. 14 (14) -1660.4/1323.7 | -500.4/500.4
41.600 | St.13 (13) -1695.3/1308.1 | -494.4/494.4
38.400 St. 12 (12) -1760.4/1321.1 | -500.5/500.5
35.200 | St. 11 (11) -1866.3/1375.1 | -524.7/524.7
32.000 St. 10 (10) -2015.0/1471.8 | -568.3/568.3
28.800 | St.9 (9) -2201.2/1605.9 | -627.3/627.3
25.600 St. 8 (8) -2416.0/1768.8 | -695.5/695.5
22.400 | St.7(7) -2652.7/1951.6 | -770.9/770.9
19.200 St. 6 (6) -2911.9/2155.1 | -859.9/859.9
16.000 | 5t. 5 (5) -3164.0/2351.5 | -955.9/955.9
12.800 | St.4(4) -3388.5/2520.4 | -1049. 1/1049.1
9.600 st.3 (3) -3567.8/2644.0 | -1127.0/1127.0
6.400 St.2 (2) -3692.4/2712.9 |-1179.7/1179.7
3.200 st. 1 (1) -3763.8/2728.7 | -1204.3/1204.3
0.000 St. Base (Base) | -3183.6/2333.8 | -930.2/1067.9

Reference T Shﬁ{ahlilDlﬂ z Shﬁxﬁid
60.800 St. 19 (19) -962.2/867.8 |-373.4/373.4
57.600 St. 18 (18) -1283.7/1141.1 | -472.6/472.6
54.400 St. 17 (17) -1485.9/1294.1 | -515.9/515.9
51.200 St. 16 (16) -1600.3/1358.3 | -525.4/525.4
48.000 St. 15 (15) -1654.5/1362.4 | -519.6/519.6
44.800 St. 14 (14) -1684.3/1341.9 | -510.5/510.5
41.600 St. 13 (13) -1718.2/1324.3 | -502.2/502.2
38.400 St. 12 (12) -1782.0/1335.2 | -503.3/503.3
35.200 St. 11 (11) -1887.9/1388.2 | -523.6/523.6
32.000 St. 10 (10) -2038.4/1485.9 | -567.7/567.7
28.800 St. 9 (9) -2228.3/1623.0 [-631.1/631.1
25.600 St. 8 (8) -2448.1/1789.9 | -704.3/704.3
22.400 St.7 (7) -2689.7/1976.8 | -782.8/782.8
19.200 St. 6 (6) -2952.4/2182.9 (-871.7/871.7
16.000 St.5 (5) -3206.8/2380.8 | -966.0/966.0
12.800 St. 4 (4) -3433.2/2550.7 | -1058.1/1058.1
9.600 St. 3 (3) -3614.0/2675.0 | -1135.9/1135.9
6.400 St.2 (2) -3739.7/2744.2 | -1189.0/1189.0
3.200 St.1 (1) -3811.8/2759.7 | -1213.8/1213.8
0.000 St. Base (Base) | -3237.2/2369.6 | -933.0/1086.6
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MODEL9

MODEL10

Reference

60.800 St. 19 (19) -836.6/926.7 -655.5/655.5

57.600 St. 18 (18) -1096.8/1232.3 | -887.1/887.1

54.400 St. 17 (17) -1248.0/1429.8 | -1049.6/1049.6
51.200 St. 16 (16) -1321.9f1551.1 |-1162.8/1162.8
48.000 St. 15 (15) -1343.3/1619.7 |-1238.1/1238.1
44.800 St. 14 (14) -1345.1/1668.9 | -1295.6/1295.6
41.600 St. 13 (13) -1354.0/1726.6 |-1353.5/1353.5
38.400 | St. 12 (12) -1390.6/1813.2 |-1426.4/1426.4
35.200 St. 11 (11) -1457.9/1930.6 |-1514.8/1514.8
32.000 | St.10 (10) -1553.1/2075.8 |-1616.1/1616.1
28.800 St. 9 (9) -1672.6/2245.3 |-1726.5/1726.5
25.600 St. 8 (8) -1813.4/2436.2 | -1842.6/1842.6
22.400 St. 7 (7) -1972.4/2647.2 | -1963.0/1963.0
19.200 St. 6 (6) -2152.4/2881.0 |-2091.2/2091.2
16.000 St. 5 (5) -2328.3/3110.7 | -2212.7/2212.7
12.800 St. 4 (4) -2482.0/3318.2 | -2318.5/2318.5
9.600 St. 3 (3) -2597.7/3487.6 | -2400.8/2400.8
6.400 St. 2 (2) -2665. 1/3608.9 | -2454.9/2454.9
3.200 St. 1 (1) -2683. 1/3680.6 | -2480.6/2480.6
0.000 St. Base (Base) | -2154.0/3042.3 | -1936.3/2031.8

Reference Z Shear Dir1 | I Shear Dir2
[kN] [kN]
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60.800 | St.19 (19) 847.4/938.8 |-674.1/674.1

57.600 | St.18 (18) -1115.6/1253.3 |-913.7/913.7

54.400 |St.17 (17) -1273.3/1458.3 | -1081.2/1081.2
51.200 | St. 16 (16) -1351.8/1585.0 |-1197.1/1197.1
48.000 | St.15 (15) -1375.5/1656.9 | -1273.5/1273.5
44.800 | St. 14 (14) -1378.3/1707.9 |-1331.7/1331.7
41.600 | St. 13 (13) -1387.6/1766.8 |-1390.1/1390.1
38.400 | St.12(12) -1424.7/1854.9 | -1463.8/1463.8
35.200 | St.11(11) -1493.2/1974.3 | -1553.4/1553.4
32.000 | St.10(10) -1590.3/2122.4 | -1656.6/1656.6
28.800 | St.9(9) -1712.6/2295.6 | -1769.3/1769.3
25.600 | St.8(8) -1856.7/2490.7 | -1888.1/1888.1
22,400 |[St.7(7) -2019.7/2706.5 | -2011.8/2011.8
19.200 | Sst.6(6) -2203.7/2945.2 | -2143.8/2143.8
16.000 | St.5(5) -2383.3/3179.4 | -2269.4/2269.4
12.800 |St.4(4) -2539.9/3390.7 | -2379.6/2379.6
9.600 St.3 (3) -2657.5/3563.0 | -2465.9/2465.9
6.400 St.2 (2) -2726.0/3686.1 | -2523.0/2523.0
3.200 St.1(1) -2744.1/3758.9 | -2550.4/2550.4
0.000 St. Base (Base) |-2198.4/3114.8 | -1987.9/2099.0




MODELI11

MODELI12

Reference

Z Shear Dir 1
[kN]

Z Shear Dir2
[kN]

Reference

[kN]

St. 20 (roof)  -457.2/502.9  -355.6/355.6

60.800 St. 19 (19) -358.0/950.8 -683.9/683.9

57.600 St. 18 (18) -1133,8/1273.8 |-930.6/930.6
54.400 St. 17 (17) -1297.8/1485.9 | -1104.2/1104.2
51.200 St. 16 (16) -1380.8/1618.0 |-1225.7/1225.7
48.000 St. 15 (15) -1407.4/1693.8 | -1307.7/1307.7
44.800 St. 14 (14) -1411.9/1747.4 | -1371.6/1371.6
41.600 St. 13 (13) -1422.6/1808.6 | -1435.9/1435.9
38.400 St. 12 (12) -1461,2/1899.0 | -1515.2/1515.2
35.200 St. 11 (11) -1531.4/2021.0 |-1609.0/1609.0
32.000 St. 10 (10) -1630,7/2172,2 | -1714.6/1714.6
28.800 St.9 (9) -1755.6/2348.9 | -1827.9/1827.9
25.600 St. 8 (8) -1902.7/2547.8 | -1945.9/1945.9
22,400 St.7 (7) -2068,9/2767.8 | -2068.0/2068.0
19,200 St. 6 (B) -2256,2(3010.6 |-2197.9/2197.9
16.000 St.5 (5) -2438.8/3248.7 | -2321.8/2321.8
12.800 St. 4 (4) -2597.9/3463.3 | -2430.7/2430.7
5.600 St.3 (3) -2717.3/3638.2 | -2516.3/2516.3
6.400 St.2 (2) -2786.6/3763.1 | -2573.1/2573.1
3.200 St.1 (1) -2804,9/3836.9 | -2600.4/2600.4
0.000 St. Base (Base) | -2242,5/3187.2 |-2021.3/2148.4

I Shear Dir 1 E Shear Dir2

[kN]

St. 20 (roof) -350.8/350.8
60.800 St. 19 (19) -846.7/938.5 671.9/671.9
57.600 St. 18 (18) -1120.2/1258.5 | -916.0/916.0
54.400 St. 17 (17) -1286.2/1472.0 | -1092.8/1092.8
51.200 St. 16 (16) -1375.3/1609.5 | -1223,.4/1223.4
48.000 St. 15 (15) -1411.0/1693.8 [ -1318.3/1318.3
44.800 St. 14 (14) -1426.5f/1757.7 [ -1394.9/1394.9
41.600 St. 13 (13) -1448.2/1829.2 | -1468.5/1468.5
38.400 St. 12 (12) -1496.2/1928.4 [ -1552.9/1552.9
35.200 St. 11 (11) -1571.8/2055.2 | -1649.0/1649.0
32.000 St. 10 (10) -1671.0/2205.6 | -1755.9/1755.9
28.800 St. 9 (9) -1790.1/2375.9 | -1870.5/1870.5
25.600 St. 8 (8) -1927.2/2564.3 | -1989.0/1989.0
22.400 St. 7 (7) -2081.3/2771.4 | -2109.6/2109.6
19.200 St. 6 (6) -2256.6/3001.7 | -2236.0/2236.0
16.000 St. 5 (5) -2429.4/3229.4 | -2355.4/2355.4
12.800 St. 4 (4) -2581.7/3436.7 | -2460.7/2460.7
9.600 St. 3 (3) -2697.0/3606.9 | -2544,2/2544.2
6.400 St. 2 (2) -2764.4/3729.3 | -2600.4/2600.4
3.200 St. 1 (1) -2782.3/3802.1 | -2627.8/2627.8
0.000 St. Base (Base) |-2230.0/3135.7 | -2049.4/2144.7
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MODEL13

MODEL 14

Reference fE: Sh[iahrI]Dlﬂ z Shﬁa&]Dlr2

Y St. 20 (roof)  -457.2/503.0  -355.5 /355.5
60.800 St. 19 (19) -862,1/955.2 -689,4/689.4
57.600 | St.18 (18) -1143.3/1283.8 | -945.8/945.8
54.400 | St. 17 (17) -1314,5/1503.4 | -1132, 1/1132.1
51.200 | St. 16 (16) -1407.1/1645.4 | -1266.9/1266.9
48.000 | St. 15 (15) -1445,5/1733.1 | -1360.5/1360.5
44.800 | St. 14 (14) -1462.8/1799.8 | -1433.4/1433.4
41.600 | St. 13 (13) -1485,5/1873.2 | -1504.4/1504.4
38.400 | St. 12 (12) -1533.8/1973.6 | -1589,1/1589.1
35200 | St 11 (11) -1609.9/2101.8 |-1687.8/1687.8
32.000 St. 10 (10) -1710,9/2254,9 | -1797.9/1797.9
28.800 | St.9 (8) -1833.2/2429.4 |-1915.8/1915.8
25.600 St. 8 (8) -1974.6/2622.8 | -2038.4/2038.4
22.400 | St.7(7) -2133.0/2835.2 |-2165.3/2165.3
19.200 St. 6 (6) -2312.1/3070.1 | -2299,9/2299.9
16.000 | St. 5 (5) -2488.1/3301.9 |-2427.6/2427.6
12.800 | St. 4 (4) -2643.2/3512.8 | -2538.9/2538.9
9.600 st.3 (3) -2760.9/3686.3 |-2625.6/2625.6
6.400 st.2 (2) -2830.1/3811.4 | -2682.6/2682.6
3,200 st 1 (1) -2848.8/3885.8 | -2709.8/2709.8
0.000 St. Base (Base) [-2279.0/3212.7 |-2112.0/2223.0

Reference T Shiakah:]Diﬂ ) Shfkahr"[}lﬂ

60.800 | St. 19 (19) -871.8/966.3 |-709.0/709.0
57.600 | St. 18 (18) -1161.1/1303.9 | -973.0/973.0
54.400 | St.17 (17) -1339.1/1531.2 | -1163.5/1163.5
51.200 | St. 16 (16) -1436.5/1678.8 | -1300.2/1300.2
48.000 | St 15(15) -1477.5/1770.1 | -1394.6/1394.6
44,800 | St 14 (14) -1495,9/1838.8 | -1467.8/1467.8
41.600 | St 13 (13) -1519.2/1913.7 | -1538.8/1538.8
38.400 | St.12 (12) -1568.2/2015.7 | -1623.4/1623.4
35.200 | St.11(11) -1645.7/2146.2 | -1722.7/1722.7
32.000 | St. 10 (10) -1748.8/2302.2 | -1834.7/1834.7
28.800 | St.9(9) -1873.9/2480.3 | -1955.6/1955.6
25.600 | St.8(8) -2018.5/2677.9 | -2082.2/2082.2
22,400 |St.7(7) -2180.6/2894.8 | -2213.2/2213.2
19.200 | St. 6 (6) -2363.2/3134.1 | -2352.1/2352.1
16.000 | St.5(5) -2542.4/3369.9 | -2484. 1/2464.1
12,800 |[St.4(4) -2699.8/3584.1 | -2599.9/2599.9
9.600 St.3 (3) -2818.8/3759.8 | -2690.8/2690.8
6.400 St.2 (2) -2888.6/3886.2 | -2751.2/2751.2
3.200 St.1(1) -2907.2/3961.5 | -2780.3/2780.3
0.000 St. Base (Base) |-2321.2/3283.1 |-2164.5/2291.4
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Table B.3 Storey shear Dirl (ELF), Model (1-14)

MODELI1
St. 20 (roof)

60.800 St. 19 (19) 474.5 82.1

57.600 St. 18 (18) 693.0 119.7
54.400 St. 17 (17) 903.3 155.6
51.200 St. 16 (16) 1105.0 189.8
48.000 St. 15 (15) 1295.5 221.9
44.800 St. 14 (14) 1474.7 251.9
41.600 St. 13 (13) 1646.3 280.3
38.400 St. 12 (12) 1809.8 307.1
35.200 St. 11 (11) 1961.5 331.6
32.000 St. 10 (10) 2101.6 354.0
28.800 St. 9 (9) 22299 374.0
25.600 | st. 8 (8) 2346.5 |391.9
22,400 St. 7 (7) 2454.8 408.0
19,200 St. 6 (6) 2554.1 422.3
16.000 St. 5 (5) 2640.8 434.2
12.800 St. 4 (4) 2715.1 443.7
9.600 St. 3 (3) 2776.9 450.8
6,400 St. 2 (2) 2826.2 |455.6
3.200 St. 1 (1) 2863.0 458.0
0.000 St. Base (Base) | 2147.2 334.3

MODEL2

. 20 (roof)

60.800 | St. 19 (19) 514.3 95.7

57.600 | St. 18 (18) 752.8 139.7
54.400 | St. 17 (17) 282.1 181.9
51.200 | St. 16 (16) 1201.9 |222.0
48.000 | St 15 (15) 1409.3  |259.6
44,800 | St 14 (14) 1604.4 |294.7
41.600 | st. 13 (13) 1791.0 |328.0
38.400 | st 12(12) 1968.7 |359.4
35.200 | St. 11 (11) 2133.5 |388.2
32.000 | st 10 (10) 2285.4 |414.3
28.800 | st.9(9) 2424.5 |437.9
25.600 | St.8 (8) 2550,7 |458.8
22.400 |st.7(7) 2667.7 |477.7
19.200 | St. 6 (6) 2774.6  |494.4
16.000 | St.5(5) 2867.9 |508.3
12.800 | St. 4 (4) 2947.5 |519.4
9.600 St. 3 (3) 3013.5 |527.7
6.400 St.2 (2) 3065.7 |533.3
3.200 St. 1 (1) 3104.3 |536.1
0.000 St. Base (Base) | 2345.2 391.8
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MODELS3

MODELA4

. 20 (roof)
60.800 | St. 19 (19) 519.6 113.9
57.600 | St. 18 (18) 762.6 166.8
54,400 | St 17 (17) 998.4 217.8
51.200 | St. 16 (16) 1226.5 |266.9
48.000 | St. 15 (15) 1441.8 |312.9
44,800 | St. 14 (14) 1644.3 |355.8
41.600 | St. 13 (13) 1839.4 |396.8
38.400 St. 12 (12) 2026.5 |435.7
35.200 | St 11 (11) 2200.0 |471.3
32.000 | St. 10 (10) 2360.1 |503.7
28.800 | St.9(9) 2506.6 |532.9
25.600 St. 8 (8) 2639.7 |558.8
22.400 |St.7(7) 2763.7 |582.4
19.200 | St. 6 (6) 2877.5 |603.3
16.000 | St. 5 (5) 2976.9 |620.7
12.800 | St.4(4) 3061.8 |634.6
9.600 St. 3 (3) 3132.1  |645.0
6.400 St. 2 (2) 3188.0 |652.0
3.200 St. 1 (1) 3229.3 |655.5
0.000 St. Base (Base) | 2633.6 576.7

. 20 (roof)
60.800 St. 19 (19) 525.1 115.6
57.600 St. 18 (18) 771.9 169.6
54.400 St. 17 (17) 1011.2 221.6
51.200 St. 16 (16) 1242.7 271.6
48.000 St. 15 (15) 1461.1 318.5
44.800 St. 14 (14) 1666.6 362.2
41.600 St. 13 (13) 1864.5 404.0
38.400 St. 12 (12) 2054.2 443.6
35.200 St. 11 (11) 2230.1 479.9
32.000 St. 10 (10) 2392.3 512.9
28.800 St. 9 (9) 2540.9 542.6
25.600 | st.8 (8) 2675.8 |569.0
22.400 St. 7 (7) 2801.3 592.9
19,200 St. 6 (6) 2916.6 614.2
16.000 St. 5 (5) 3017.2 631.8
12,800 St. 4 (4) 3103.2 646.0
9.600 St. 3 (3) 3174.5 656.6
6.400 St. 2 (2) 3231.1 663.7
3.200 St. 1 (1) 3273.0 667.2
0.000 St. Base (Base) | 2683.1 594.9
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MODELS5

MODELG6

. St. 20 (roof)
©0.800 St. 19 (19) 530.6 117.3
57.600 St. 18 (18) 781.1 172.3
54.400 St. 17 (17) 1024.0 225.49
51.200 St. 16 (16) 1258.8 276.3
48.000 St. 15 (15) 1480.5 324.1
44.800 St. 14 (14) 1688.9 368.7
41.600 St. 13 (13) 1389.6 411.2
38.400 St. 12 (12) 2081.8 451.5
35.200 St. 11 (11) 2260.1 488.4
32.000 St. 10 (10) 2424.5 522.0
28.800 St. 9 (9) 2575.1 552.2
25.600 St. 8 (8) 2711.8 579.1
22.400 St. 7 (7) 2839.0 603.4
19.200 St. 6 (6) 2955.7 625.0
16.000 St. 5 (5) 3057.5 642.9
12.800 St. 4 (4) 3144.5 657.3
9.600 St. 3 (3) 3216.7 668.1
6.400 St 2 (2) 3274.1 675.3
3.200 St. 1 (1) 3316.6 678.9
0.000 St. Base (Base) | 2743.3 651.8

St. 20 (roof)
60.800 St. 19 (19) 558.0 127.3
57.600 St. 18 (18) 820.5 186.9
54.400 St. 17 (17) 1075.0 244.3
51.200 St. 16 (16) 1321.0 299.4
43.000 St. 15 (15) 1553.1 351.1
44.800 St. 14 (14) 1771.4 399.4
41.600 St. 13 (13) 1981.5 445.4
38.400 St. 12 (12) 2182.7 439.1
35.200 St. 11 (11) 2369.3 529.1
32.000 St. 10 (10) 2541.2 |565.5
28.800 St. 9 (9) 2698.5 598.3
25.600 St. 8 (8) 2841.2 627.4
22,400 St 7 (7) 2973.9 653.8
19,200 St. 6 (6) 3095.5 677.2
16.000 St. 5 (5) 3201.4 696.8
12,800 St.4 (4) 32916 |712.4
9.600 St. 3 (3) 3366.1 724.1
6.400 St. 2 (2) 3424.9 731.9
3.200 St. 1 (1) 3468.0 735.8
0.000 St. Base (Base) | 2831.7 |679.8
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MODEL7

St. 20 (roof)
60.800 St. 19 (19) 563.5 129.0
57.600 St. 18 (18) 829.9 189.6
54.400 St. 17 (17) 1088.0 248.0
51.200 St. 16 (16) 1337.4 304.1
48.000 St. 15 (15) 1572.8 356.7
44,800 St. 14 (14) 1794.1 405.8
41.500 St. 13 (13) 2007.1 452.7
38.400 St. 12 (12) 2210.8 |497.0
35.200 St. 11 (11) 2399.8 537.7
32.000 St. 10 (10) 2574.0 574.7
28.800 St. 9 (9) 2733.3 608.0
25.600 St. 8 (8) 2877.8 637.6
22,400 St. 7 (7) 3012.1 664.4
19.200 St. 6 (6) 3135.1 688.1
16.000 St. 5 (5) 3242.3 707.9
12.800 St. 4 (4) 3333.6 723.8
9.600 St. 3 (3) 3409.0 735.7
6.400 St. 2 (2) 3468.6 743.6
3.200 St. 1 (1) 3512.3 747.5
0.000 St. Base (Base) | 2881.8 698.5

MODELS

St. 20 (roof)

60.800 St. 19 (19) 569.1 130.7
57.600 St. 18 (18) 839.2 192.4
54.400 St. 17 (17) 1101.0 251.8
51.200 St. 16 (16) 1353.8 308.9
48.000 St. 15 (15) 1592.4 |362.3
44.800 St. 14 (14) 1816.8 412.3
41.600 St. 13 (13) 2032.5 459.8
38.400 St. 12 (12) 2238.9 504.9
35.200 St. 11 (11) 2430.2 546.2

32.000 | St.10 (10) 2606.6 |583.8

28.800 | St.9(9) 2768.0 |617.6
25.600 | St.8 (8) 29144 |647.7
22,400 |st.7(7) 3050.3 |[674.9
19.200 | st.6 (6) 31747 |699.0
16.000 | st.5(5) 3283.2 |719.0
12,800 |st.4(4) 3375.5 |735.1
9.600 St.3 (3) 34519 (7471
6.400 5t.2 (2) 35122 |755.2
3.200 St.1(1) 3556.5 |759.2

0.000 St. Base (Base) | 2931.0 716.8
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MODEL9

MODEL 10

Reference

I Shear

. 20 (roof)
60.800 St. 19 (19) 577.8 224.4
57.600 St. 18 (18) 848.0 328.6
54.400 St. 17 (17) 1110.0 429.2
51.200 St. 16 (16) 1363.3 526.0
43.000 St. 15 (15) 1602.2 616.6
44.800 St. 14 (14) 1826.8 701.2
41.600 St. 13 (13) 2043.1 |782.1
38.400 St. 12 (12) 2250.3 |858.8
35.200 St. 11 (11) 24942.3 929.1
32.000 St. 10 (10) 2619.1 |993.1
28.800 St. 9 (9) 2780.7 1050.6
25.600 St. 8 (8) 2927.1 1101.7
22.400 St. 7 (7) 3063.3 1148.1
19,200 St. 6 (6) 3188.1 1189.4
16.000 st. 5 (5) 3296.6 1223.7
12.800 St. 4 (4) 3388.7 1251.2
9.600 St. 3 (3) 3464.5 1271.8
6.400 St. 2 (2) 3524.1 1285.6
3.200 St. 1 (1) 3567.3 1292.4
0.000 St. Base (Base) | 2847.8 1022.2
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Z Shear | I Shear
Reference
. 20 (roof) 300.3
60.800 St. 19 (19) 593.2 233.7
57.600 St. 18 (18) 871.9 342.8
54.400 St. 17 (17) 1142.0 448.0
51.200 St. 16 (16) 1403.1 549.1
48.000 St. 15 (15) 1649.3 643.9
44.800 St. 14 (14) 1880.7 732.9
41.600 st. 13 (13) 2103.4 |816.9
38.400 St. 12 (12) 2316.6 B897.0
35.200 St. 11 (11) 2514.1 970.5
32.000 St. 10 (10) 2696.0 1037.2
28.800 st. 9 (9) 2862.2 1097.3
25.600 St. 8 (8) 3012.8 1150.7
22.400 St. 7 (7) 3152.7 1199.2
19.200 St. 6 (6) 3280.7 1242.1
16.000 St. 5 (5) 3391.9 1278.0
12.800 St. 4 (4) 3486.4 1306.6
9.600 St. 3 (3) 3564.1 1328.1
6.400 St. 2 (2) 3625.0 1342.4
3.200 St.1 (1) 3669.1 1349.6
0.000 St. Base (Base) | 2940.3 1070.7




MODEL 11

MODEL 12

Z Shear | I Shear
Reference
St. 20 (roof)
60.800 St. 19 (19) 608.3 241.7
57.600 St. 18 (18) 895.4 355.0
54.400 St. 17 (17) 1173.5 464.3
51.200 St. 16 (16) 1442.2 569.3
48.000 St. 15 (15) 1695.6 667.8
44,800 St. 14 (14) 1933.8 759.6
41.600 | St. 13 (13) 2162.8 |847.3
38.400 | St.12(12) 23819 |930.4
35.200 | St.11(11) 2584.9 | 1006.5
32,000 | St.10(10) 27718 |1075.7
28.800 | St.9(9) 29425 |1138.1
25,600 | St.8(8) 3097.2 |1193.4
22,400 |St.7(7) 3240.7 |1243.6
19.200 | st.6(6) 3372.0 |1288.1
16.000 | St.5(5) 3485.9 |1325.2
12,800 |[st.4(4) 3582.7 |1354.9
9.600 St.3 (3) 3662.2 |1377.1
6.400 St.2 (2) 3724.4 |1392.0
3.200 St.1(1) 3769.4 |1399.4
0.000 St. Base (Base) | 3028.7 1115.2

Reference

I Shear

E Shear

105

St. 20 (roof)
60.800 St. 19 (19) 610.1 234.6
57.600 St. 18 (18) 897.0 344.3
54.400 St. 17 (17) 1175.1 450.1
51.200 St. 16 (16) 1443.8 551.7
43.000 St. 15 (15) 1697.1 647.0
44.800 St. 14 (14) 1935.3 736.0
41.600 St. 13 (13) 2164.4 820.9
38.400 St. 12 (12) 2383.7 901.4
35.200 St. 11 (11) 2586.8 975.3
32.000 St. 10 (10) 2773.8 1042.4
28.800 St. 9 (9) 2944.6 1102.8
25.600 St. 8 (8) 3099.3 1156.5
22.400 St. 7 (7) 3243.0 1205.2
19.200 St. 6 (6) 3374.4 1248.4
16.000 St. 5 (5) 3488.5 1284.4
12.800 St. 4 (4) 3585.2 1313.2
9.600 St. 3 (3) 3664.6 1334.8
6.400 St. 2 (2) 3726.8 1349.2
3.200 St. 1 (1) 3771.6 1356.4
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MODEL13

MODEL14

EZ Shear | I Shear
Reference
St. 20 (roof)
60.800 St. 19 (19) 625.2 245.3
57.600 St. 18 (18) 920.6 360.5
54.400 St. 17 (17) 1206.8 471.6
51.200 St. 16 (16) 1483.2 578.3
438.000 St. 15 (15) 1743.8 678.4
44,800 St. 14 (14) 1988.7 771.8
41.600 St. 13 (13) 2224.2 860.9
38.400 St. 12 (12) 2449.5 945.3
35.200 St. 11 (11) 2658.1 1022.7
32.000 St. 10 (10) 2850.1 1093.1
28.800 St. 9 (9) 3025.5 1156.4
25.600 St. 8 (8) 3184.3 1212.7
22.400 St. 7 (7) 3331.7 1263.7
19.200 St. 6 (6) 3466.3 1309.0
16.000 St. 5 (5) 3583.1 1346.7
12.800 St. 4 (4) 3682.2 1376.9
9.600 St. 3 (3) 3763.4 1399.5
6.400 St. 2 (2) 3826.9 1414.6
3.200 St. 1 (1) 3872.6 1422.1
0.000 St. Base (Base) | 3094.6 1126.8

106

St. 20 (roof)
60.800 St. 19 (19) 640.1 255.1
57.600 St. 18 (18) 943.8 375.4
54.400 St. 17 (17) 1238.0 491.4
51.200 St. 16 (16) 1522.0 602.8
438.000 St. 15 (15) 1789.8 707.2
44.800 St. 14 (14) 2041.4 804.7
41.600 | St. 13 (13) 2283.2 |897.6
38.400 |st.12(12) 25143 |985.6
35.200 | St.11(11) 2728.3 | 1066.3
32.000 | St. 10 (10) 2925.3 [1139.7
28.800 |St.9(9) 3105.2 |1205.7
25.600 |St.8(8) 3268.1 |[1264.4
22,400 |St.7(7) 3419.0 1317.5
19.200 | st.6 (6) 3556.8 1364.6
16.000 | St.5(5) 3676.3 | 1403.9
12,800 |st.4(4) 3777.6 1435.3
9.600 St.3 (3) 3860.7 |1458.8
6.400 St.2 (2) 3925.5 1474.5
3.200 St.1(1) 3972.1 |1482.4
0.000 St. Base (Base) | 3186.4 1178.8



MODELI1

Table B.4 Seismic drift check by storey (RSA)

Stack Combiration Di 1 PR s Combinaton Dir2 Ditor 2l & | Saus | Detis
s2(Q) |a |2 3 (Operating) SEIS, G +;Q+W:RQA+EHF.. |14 (0,014 | 5 (Operating) SEIS, rG+;Q+W:RQA+EHFoer, |21 [0.027 | o Pass | Detais...
St.3(3) 23 |3 3 (Operating) SEIS, -G+y,Q+WRQZA+EHF.1. [3.0 0.030 |5 (Operating) SEIS, rG+y,Q+WRQA+EHFz.2. (2.5 0.030 |  Pass | Detais...
$.3(3) 1 3 3 (Operating) SEIS; -G+, Q+W;RQZAAEHF,... | 1.8 0.018 | 5 (Operating) SEIS; yG+u,Q+W;RQA+EHF . [ 2.5 0.030 | ¢ Pass | Detais...
St.4(4) 3 |4 3 (Operating) SEIS, -G+y,Q+W;RQZA+EHF;... [3.3 0.032 | 5(Operating) SEIS, rG+y,Q+WRQA+EHF;,2. [ 2.8 0.033 | ¥ Pass | Detais..,
St.4(4) c 4 3 (Operating) SEIS; -G+, Q+W;RQAAEHFz,1. | 2.2 0.021 | 5 (Operating) SEIS; yG+w,Q+V;RQA+EHF . [ 2.8 0,033 | ¢ Pass | Detais...
St.5(5) 3 |5 3 (Operating) SEIS, -G+, Q+w;RQZA+EHFz.. | 3.6 0,033 | 5(Operating) SEIS, + G+, Q+w;RQZA+EHFzan 3.1 0.035 |  Pass | Detais...
St.5(5) C1 5 3 (Operating) SEIS, -G+u;Q+wRQZAAEHF,1. | 26 0.024 | 5 (Operating) SEIS; »G+u;Q+W;RQA+EHF 2 [ 3.1 0.035 | « Pass | Detais...
St.6 (6) 23 |6 3 (Operating) SEIS; -G+, Q+w;RQZAAEHF s, 1. 3.8 0.033 | 5 (Operating) SEIS, rG+u;Q+WuRQAe+EHF o [ 3.4 0,036 |« Pass | Detais...
St. 6 (6) Ci1 |6 3 (Operating) SEIS, -G+y,Q+WRQzA+EHF ..., (2.8 0.025 | 5 (Operating) SEIS, rG+y,Q+WRQZA+EHF..2. [ 3.4 0.036 |  Pass | Detais...
St.7(7) 2 |7 3 (Operating) SEIS; -G+, Q+¥;RQAAEHFz,.1. | 4.0 0.034 | 5 (Operating) SEIS, rG+u,Q+WsRQA+EHF o [ 3.7 0.038 |  Pass | Detais...
St.7(7) c1 7 3 (Operating) SEIS, -G+y,Q+WRQEA+EHF,,.. [3.3 0.027 | 5 (Operating) SEIS, - G+y,Q+WRQZA+EHF;2. (3.7 0,038 |« Pass | Detais...
St.8(8) C48 1 3 (Operating) SEIS, -G+, Q+WRQEAAEHFo. | 4.5 0.036 | 5 (Operating) SEIS; yG+w,Q+W;RQA+EHF ;2. [ 4.0 0.040 | ¢ Pass | Detais...
St.8 (8) 6 |1 3 (Operating) SEIS, -G+, Q+w;RQZA+EHF:.. | 3.6 0.029 | 5 (Operating) SEIS; »G+u;Q+W;RQZA+EHF,, . [4.0 0.040 | ¢ Pass | Detais...
St.9(9) 48 |2 3 (Operating) SEIS, -G+, Q+wRQZA+EHFs,.. |48 0.037 |5 (Operating) SEIS, » G+, Q+w:RQZA+EHFz0a. (4.3 0.041 |  Pass | Detais...
St.9(9) 6 |2 3 (Operating) SEIS, -G+y,Q+WRQEA+EHF ... [3.9 0.031 | 5 (Operating) SEIS, rG+y;Q+W;RQAAEHF.2. [4.3 0.041 | ¢ Pass | Detals...
$.10(10) |[c48 |3 3 (Operating) SEIS, -G+W;Q+WRQAAEHF 5[50 (0,038 | 5 (Operating) SEIS, rG+v:Q+WRQ:A+EHFo [46 (0,042 | o Pass | Details...
St.10(10) C26 |3 3 (Operating) SEIS; -G+v;Q+RQZA+EHFo. | 4.2 0.032 | 5 (Operating) SEIS; yG+u,Q+V;RQA+EHF 2. [ 4.6 0.0422 |  Pass | Detais...
St11(11) (c48 |4 3 (Operating) SEIS, -G+y,Q+WsRQZA +EHF.,.. [ 5.3 0.039 | 5 (Operating) SEIS, rG+y,Q+WRQA+EHF,2. [4.8 0,043 | ¢ Pass | Detais...
St.i11(11) (C26 |4 3 (Operating) SEIS; -G+, Q+W;RQEAAEHF-, 1. |44 0.032 | 5 (Operating) SEIS; yG+y,Q+W;RQA+EHF ;.. [ 4.8 0.043 | ¢ Pass | Detais...
St.12(12) |C48 |5 3 (Operating) SEIS, -G+, Q+W,RQZA+EHF... | 5.6 0.039 | 5 (Operating) SEIS; + G +u,Q+W;RQZA+EHFz, 2. [ 5.0 0.043 | ¢ Pass | Detais...
St.12(12) (€36 |5 3 (Operating) SEIS, -G+, Q+wRQZAAEHFo.. | 4.5 0.032 | 5 (Operating) SEIS; yG+w;Q+V;RQA+EHF,, 2. [ 5.0 0.043 |  Pass | Detais...
St.13(13) (C48 |6 3 (Operating) SEIS; -G+, Q+V;RQZAAEHF,.1. | 5.8 0.039 | 5 (Operating) SEIS; +G+y;Q+W;RQZA+EHF 2. 5.2 0.044 |  Pass | Detais...
S13(13) [c45 |6 3 (Operating) SEIS, - G+u;Q+WRQAAEHFe |55 [0.037 | 5 (Operating) SEIS, rG+y;Q+WRQ:A+EHFo [5.2 (0,044 | o Pass | Detail...
St.14(14) (C77 |1 3 (Operating) SEIS, -G+v;Q+wRQZA+EHFo.1. 6.2 0.041 | 5 (Operating) SEIS; yG+u;Q+W;RQA+EHF ;2. 5.6 0.045 | ¢ Pass | Detais...
St.14(14) (€53 |1 3 (Operating) SEIS, -G+W;Q+W:RQAAEHFo [5.0 (0,033 | 5 (Operating) SEIS, rG+v;Q+WRQ:A+EHF [5.6 (0,045 | o Pass | Detais...
St.15(15) (€77 |2 3 (Operating) SEIS; -G+, Q+W;RQEAAEHF -1, 6.3 0.041 | 5 (Operating) SEIS; yG+y,Q+W;RQA+EHF 2. [ 5.7 0.045 |  Pass | Detais..,
S.15(15) |Cs3 |2 3 (Operating) SEIS, - G+u;Q+WRQAAEHFoe |52 [0.033 | 5 (Operating) SEIS, rG+v;Q+WRQ:AHEHFr [5.7  [0.045 | o Pass | Detais...
St.16(16) |C77 |3 3 (Operating) SEIS, -G+, Q+wRQZA+EHF,.. 6.3 0.039 | 5 (Operating) SEIS; yG+w,Q+;RQA+EHF ;2. [ 5.8 0.044 |  Pass | Detais...
St.16(16) [CS3 |3 3 (Operating) SEIS, -G+w,Q+WsRQEA+EHF,... (5.3 0.033 | 5 (Operating) SEIS; y-G+w;Q+W;RQZA+EHF,,.. | 5.8 0.044 |  Pass | Detals...
s17(17) |7 |4 3 (Operating) SEIS, - G+u;Q+W:RQAAEHF o |62 [0.038 | 5 (Operating) SEIS, rG+y;Q+WRQ:AAHEHF (5.8 (0,043 | o Pass | Detais...
S.17(17) |CS8 |4 3 (Operating) SEIS; -G+, Q+W;RQZAAEHF,1. | 5.2 0.032 | 5 (Operating) SEIS; rG+v,Q+V;RQA+EHF ;2. [ 5.8 0.043 | ¢ Pass | Detais...
St.18(18) (C77 |5 3 (Operating) SEIS, -G+y,Q+WRQZA+EHF,,.. [6.3 0.038 | 5 (Operating) SEIS, rG+y;Q+WRQZA+EHF.2. (6.0 0,043 | ¢ Pass | Detais...
St.18(18) (C53 |5 3 (Operating) SEIS; -G+, Q+W;RQAAEHFz,1. | 5.4 0.032 | 5 (Operating) SEIS; yG+u;Q+W;RQA+EHF,.2. [6.0 0.043 |  Pass | Detais...
$.19(19) |77 |6 3 (Operating) SEIS, -G+u;Q+WRQAAEHF o |60 [0.035 | 5 (Operating) SEIS, rG+¥;Q+WRQ:AAEHFe [5.8 (0,041 | o Pass | Detais...
St.19(19) |CS3 |6 3 (Operating) SEIS, -G+, Q+wRQZAAEHFz.. | 5.3 0.031 | 5(Operating) SEIS, » G+, Q+w;RQZA+EHFz. 5.8 0.041 |  Pass | Detais...
St.20 (roof) [ C77 |7 3 (Operating) SEIS, -G+w;Q+W;RQFA+EHF ... [ 5.6 0.032 | 5 (Operating) SEIS, rG+v,Q+W;RQZAAEHFz2. [ 5.6 0.039 |  Pass | Detais...
St.20 (roof) [ C58 |7 3 (Operating) SEIS, -G+;Q+w;RQZA+EHF,.. | 5.2 0.029 |5 (Operating) SEIS; yG+w,Q+W;RQA+EHF, 2. [ 5.6 0.039 |  Pass | Detais...
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Ref.

Stack

Combination Dir 1

G0z

Status

108

3 (Operating) SEIS, -G ,RQEAeAEHFos. 2 0.023 5 (Operating) SEIS, v G+y,Q+W;RQFA:+EHF, 0.020
st.1(1) |cCt 1 3 (Operating) SEIS, -G+, Q+w;RQzA+EHF,,.. [0.9 0.010 | 5(Operating) SEIS, yG+y,Q+w;RQZA:+EHF ;. | 1.6 0.020 |  Pass | Detais...
s2() [€3 |2 3 (Operating) SEIS, -G+u,Q+uRQEAAEHF o, 1. | 2.5 0.025 |5 (Operating) SEIS, G+, Q+W;RQZA+EHF,. | 2.0 0,024 | ¢ Pass | Detais...
20 |a |2 3 (Operating) SEIS, G +,Q+WRQAHEHFo |13 [0.013 | 5 (Operating) SEIS, rG+u;Q+URQAAEHFox |20 0.024 | o Pass | Detais...
s3(3) |3 |3 3 (Operating) SEIS, - G+y;Q+WRQAAEHF . |28 [0.027 | 5 (Operating) SEIS, rG+u;Q+W:RQA+EHF oz |24 0,027 | o Pass | Detais...
S.3(3) |c20 3 3 (Operating) SEIS, -G+u;Q+w,RQZA+EHFz, 1, | 2.5 0.024 | 5 (Operating) SEIS, y G+u;Q+WsRQAe+EHF o | 2.4 0.027 | ¢ Pass | Detais...
St.4(4) (€3 (4 3 (Operating) SEIS; -G +w;Q+WsRQzA:+EHF .. 3.1 0.029 |5 (Operating) SEIS, yG+y,Q+wRQZAAEHF,,.. | 2.8 0.030 | v Pass | Detais...
St4(4) [C11 |4 3 (Operating) SEIS, -G+u,Q+wRQzA+EHF 2,1, | 2.0 0.018 | 5 (Operating) SEIS, y G+, Q+WsRQA+EHF o | 28 0,030 | Pass | Detais..
%.5(0) |3 |5 3 (Operating) SEIS, -G+v;Q+WRQA+EHFo (33 0030 | 5 (Operating) SEIS, yG+u:Q+WiRQAAEH o [31 0032 | o Pass | Detas...
s5(5) |1 |5 3 (Operating) SEIS, -G +;Q+WRQAHEHFoe |24 [0.022 | 5 (Operating) SEIS, rG+,Q+WRQAAEHFoes |31 [0.032 | o Pass | Detais..
S.6(6) [C3 |6 3 (Operating) SEIS, - G+1Q+WRQAAEHFo. (36 [0.030 |5 (Operating) SEIS, rG+u:Q+WRQAAEHF s |34 0033 | o Pass | Detais...
St.6(6) |Ct 6 3 (Operating) SEIS, -G+y;Q+W;RQA:AEHF,.., | 2.8 0.024 | 5(Operating) SEIS, rG+,Q+RQZAAEHF ;. | 3.4 0.033 | v Pass | Detais...
S7(7) |3 |7 3 (Operating) SEIS, -G+u;Q+wRQzA+EHF 1. 3.8 0.031 | 5 (Operating) SEIS; r G+, Q+WsRQA+EHF o2 | 3.6 0.034 | ¢ Pass | Detais...
700 |a |7 3 (Operating) SEIS, -G+v;Q+WRQA+EHF o [31 0025 | 5 (Operating) SEIS, yG+v:Q+wiRQAAEHFon [36 0034 | o Pass | Detals...
St.8(8) |c48 |1 3 (Operating) SEIS, - G+,Q+WRQAAEHFo 42 [0.033 |5 (Operating) SEIS, rG+u:Q+URQAAEH o |40 [0.037 | o Pass | Detais...
St.8(8) |C26 |1 3 (Operating) SEIS, - G+1,Q+WRQAAEHFo |34 [0.027 |5 (Operating) SEIS, rG+u:Q+W:RQAAEHF sz |40 [0.037 | o Pass | Detais...
St.9(9) [c48 |2 3 (Operating) SEIS, -G+, Q+WsRQzA+EHF: .. | 4.4 0.034 | 5 (Operating) SEIS, yG+y;Q+w;RQZA+EHF ;.. 4.3 0.037 | ¢ Pass | Detais...
S9(9) [C45 |2 3 (Operating) SEIS, -G+w,Q+WRQZA+EHF 2,1, | 4.2 0.032 | 5 (Operating) SEIS, y G+, Q+WsRQA+EHF 20 | 4.3 0.037 | v Pass | Detais...
St. 10 (10) | C48 3 3 (Operating) SEIS; G +w;Q+W;RQzAAEHF.. | 4.7 0.035 |5 (Operating) SEIS, » G+u,Q+W;RQZA+EHF 2. | 4.5 0,038 | ¢ Pass | Detais...
st.10(10)[C26 |3 3 (Operating) SEIS, - G+,Q+WRQAAEHFo. |39 [0.029 |5 (Operating) SEIS, rG+u;Q+WRQAAEH s |45 [0.038 | o Pass | Detais...
sa1(11)|ce |4 3 (Qperating) SEIS, - G+4Q+WRQAAEHFo.. |50  [0.035 |5 (Operating) SEIS, rG+u:Q+W:RQAAEHF oz |48 [0.039 | o Pass | Detais...
St11(11)|C26 |4 3 (Operating) SEIS; -G +w;Q+WsRQzA:+EHF ., | 4.1 0.029 |5 (Operating) SEIS, + G+y,Q+W;RQZA+EHF ... | 4.8 0.039 | « Pass | Detais...
St.12(12)[C48 |5 3 (Operating) SEIS, -G+1;Q+V;RQEEAAEHF,,.. [ 5.2 0.036 | 5 (Operating) SEIS, rG+u;Q+WsRQAe+EHF 2. | 5.0 0.040 | ¥ Pass | Detais..,
St.12(12)[C26 |5 3 (Operating) SEIS, -G+u;Q+W;RQzA+EHF,,.. [4.3 0.030 |5 (Operating) SEIS, yG+v,Q+w;RQzA:+EHF,.. | 5.0 0.040 |  Pass | Detais...
St.13(13)| 48 |6 3 (Operating) SEIS, -G +,Q+WRQAAEHF |54 [0.036 | 5 (Operating) SEIS, rG+u:Q+WRQAAEHF oo 5.2 0.040 | o Pass | Detais...
St13(13)|C26 |6 3 (Operating) SEIS, - G+,Q+WRQ:AAEHFe |45 [0.030 | 5 (Operating) SEIS, rG+u:Q+WRQAAEH oz 5.2 [0.040 | o Pass | Detais...
St.14(14)|C77 |1 3 (Operating) SEIS, -G +w,Q+W;RQzA:+EHF ;... | 5.7 0.037 |5 (Operating) SEIS, y G+y,Q+W;RQZA+EHF .. | 5.5 0.041 |  Pass | Detais...
St.14(14)[C53 |1 3 (Operating) SEIS, -G+u;Q+WRQZA+EHF 1. |47 0.030 | 5 (Operating) SEIS; y G+, Q+WsRQAe+EHF o | 5.5 0.041 | v Pass | Detais...
St.15(15) (€77 |2 3 (Operating) SEIS; -G +w;Q+W;RQzA:+EHF ... | 5.8 0.036 | 5 (Operating) SEIS, y G+, Q+WsRQA+EHFz 2. | 5.6 0,040 | v Pass | Detais...
S.15(15) | €53 |2 3 (Operating) SEIS, -G+;Q+WRQ:A+EHF .. (48 [0.030 |5 (Operating) SEIS, G+u:Q+WRQAAEH o 56 0,040 | o Pass | Detais...
st.16(16) |77 |3 3 (Operating) SEIS, -G+;Q+WRQAAEHF . |58 |0.035 | 5 (Operating) SEIS, rG+u;Q+W:RQAAEHFox 5.6 |0.040 | o Pass | Detais...
St.16 (16) | CS3 |3 3 (Operating) SEIS, -G+, Q+W;RQzA:+EHF ... |49 0.030 |5 (Operating) SEIS, + G+y,Q+W;RQZA+EHF 5.2, | 5.6 0.040 |  Pass | Detais...
S17(17)|C77 |4 3 (Operating) SEIS, -G+w,Q+wRQzA+EHF, 1. |5.7 0.034 | 5 (Operating) SEIS, y G+, Q+WRQA+EHFo. | 5.7 0,039 | v Pass | Detais...
St.17(17)[ €53 |4 3 (Operating) SEIS, -G+v;Q+V;RQZAAEHF,,... [4.9 0.029 | 5 (Operating) SEIS, y G+, Q+WRQA+EHF o | 5.7 0.039 | ¢ Pass | Detais...
s.18(18)[C77 |5 3 (Operating) SEIS, -G+;,Q+WRQAA+EHF. |57 [0.033 | 5 (Operating) SEIS, rG+u:Q+U:RQAAEHF s |58 [0.038 | o Pass | Detais...
st.18(18) |71 |5 3 (Operating) SEIS, -G+,Q+WRQAAEHFo |52 [0.030 | 5 (Operating) SEIS, rG+y:Q+WRQAeAEHF sz |58 [0.038 | o Pass | Detais...
s.19(19)| 77 |6 3 (Operating) SEIS, -G+v;Q+URQA+EHF o [5.5 0031 | 5 (Operating) SEIS, +G+v:Q+wRQEAAEHFoen [5.7 0037 | o Pass | Detas...
St.19(19)(C53 |6 3 (Operating) SEIS, -G+u;Q+wRQZA+EHF,1. | 4.9 0.028 | 5 (Operating) SEIS, yG+u;Q+WRQA+EHF o | 5.7 0.037 | ¢ Pass | Detais...



MODELS3

N ket | seck Conbinaon Dir P | e Conbinaton Dir 2 Oinor?| s | Sos | Detils
3 (Operating) SEIS, -G+, Q+y;RQTA:, i 0.8 5 (Operating) SEIS, + G +usQ+y;RQEAAEHF o, 2, 0.007

st.1(1) W6 1 3 (Operating) SEIS, -G+u,Q+w,RQzAAEHF, .. [0.6 0.007 | 5 (Operating) SEIS; y G +u;Q+wsRQA+EHF ... | 0.6 0.007 | + Pass | Detais...
20 |ws |2 3 (Operating) SEIS, -G4u,Q+URQA+EHF,.. | L5 [0.015 | 5 (Operating) SEIS, rG4+u,Q+URQA+EHFor | L3 [0.013 | o Pass | Detais...
20 |ws |2 3 (Operating) SEIS, -G +u;Q+WRQAAAEHF,. [12 (0012 | 5 (Operating) SEIS, G+ Q+wRQAAEHF-.. [ 1.3 |0.013 | o Pass | Detais...
s303)  |ws o3 3 (Operating) SEIS, -G#usQ+URQAL+EHF,.. |21 [0.020 |5 (Operating) SEIS, »G+u,Q+wRQAAEHF o |18 [0.018 | o Pass | Detals...
s.3(3)  |we |3 3 (Qperating) SEIS, G+5Q+URQAAEHF,,.. |18 |0.017 | 5 (Operating) SEIS, -G+u,Q+WRQA+EHF o [19 [0.018 |  Pass | Detais...
5t.4 (4) W5 4 3 (Operating) SEIS, -G+u,Q+w,RQEAAEHF, .. |26 0.024 | 5(Operating) SEIS; G +usQ+usRQA+EHF .. | 2.3 0.022 | « Pass | Details...
St4(4) (w4 3 (Operating) SEIS, -G#u,Q+URQAL+EHF,.. |21 [0.018 |5 (Operating) SEIS, G +u,Q+uRQAAEHF s |24 (0022 | o Pass | Detas...
s.5(5) |ws |5 3 (Qperating) SEIS, - G+5Q+URQAAEHF,,. |31 |0.026 | 5 (Operating) SEIS, -G+usQ+WRQA+EHF o [27  [0.024 |  Pass | Detais...
5.5 (5) W6 5 3 (Operating) SEIS; -G+ Q+w:RQEAA+EHF ., [ 27 0.023 | 5 (Operating) SEIS, G +ysQ+y:RQzA+EHF,,2, | 28 0.025 | + Pass | Detais...
Ste(s)  |ws o |6 3 (Operating) SEIS, -G#usQ+URQ A+ R, |34 [0.028 | 5 (Operating) SEIS, G +sQ+wRQA+EHF s |30 (0,026 | o Pass | Detas...
S6(s) (W |6 3 (Qperating) SEIS, - G+5Q+URQAAEHF,,.. (20 |0.024 | 5 (Operating) SEIS, -G+usQ+WRQA+EHF o [31 [0.027 | o Pass | Detais...
%.7(7) W5 7 3 (Operating) SEIS, -G+u,Q+w,RQzAAEHF, . [3.7 0.029 | 5 (Operating) SEIS, G +usQ+¥:RQzA+EHF.,2. | 3.4 0.028 | + Pass | Detais...
707 |we o |7 3 (Operating) SEIS, -G+usQ+URQ AR, |32 [0.026 | 5 (Operating) SEIS, y G +sQ+uRQA+EHF s |34 (0028 | o Pass | Detals...
S3(s) |48 |1 3 (Operating) SEIS, - G+5Q+URQAAEHF,,. (41 |0.031 | 5 (Operating) SEIS, -G+usQ+WRQA+EHF o [38 [0.030 |  Pass | Detais...
St.8(8) 6 |1 3 (Operating) SEIS, -G+, Q+WsRQzA+EHF;,. .. |3.5 0.026 | 5 (Operating) SEIS, -G+, Q+y;RQZA+EHF .. | 3.8 0.030 |+ Pass | Detais...
ste() |ws o |e 3 (Operating) SEIS, -G+u,Q+ W R AL+, 44 (0,032 | 5 (Operating) SEIS, r G +:Q+wRQAAEHF o |40 [0.031 | o Pass | Detas...
se(e)  |we |9 3 (Operating) SEIS, G+5Q+URQAAEHF,,.. |37 |0.027 | 5 (Operating) SEIS, -G+usQ+WRQA+EHF o [41  [0.031 | o Pass | Detais...
St. 10 (10) | WS 10 3 (Operating) SEIS, -G+, Q+WsRQzA+EHF;,.. |4.6 0.033 | 5 (Operating) SEIS, y G+u,Q+usRQAAEHF,,... | 4.3 0.032 | « Pass | Detas...
St10(10) |we |10 3 (Operating) SEIS, -G+usQ+ W RQA+EHFoe 44 [0.031 | 5 (Operating) SEIS, y G +w:Q+wRQA+EHF o |44 (0,032 | o Pass | Detas...
st1(11) |ws |11 3 (Operating) SEIS, G+5Q+URQAAEHF,,.. (49 |0.033 | 5 (Operating) SEIS, -G+usQ+WRQA+EHF. o [45  [0.033 |  Pass | Detais...
St.11(11) |wé 1 3 (Operating) SEIS, -G+, Q+WsRQzA+EHF:,.. [4.2 0.029 | 5(Operating) SEIS, y G+, Q+UsRQZAAEHF ... | 4.6 0.033 | + Pass | Detas...
st2(12) |ws o |12 3 (Operating) SEIS, -G+, Q+wRQEAAEHFo, . |51 [0.034 | 5 (Operating) SEIS, G+v:Q+wRQA+EHF o [48  [0.033 | o Pass | Detais...
12(12) |ws |12 3 (Operating) SEIS, G+5Q+URQAAEHF,,.. 45 |0.030 | 5 (Operating) SEIS, -G+u,Q+WRQA+EHF. o [49  [0.034 |  Pass | Detais...
513 (13) (W5 13 3 (Operating) SEIS, -G+u,Q+u,RQEAAEHF, . [5.3 0.034 |5 (Operating) SEIS; yG+y:Q+WsRQA+EHF,,. | 5.0 0.034 | « Pass | Detaik..,
st13(13) |we |13 3 (Operating) SEIS, -G+, Q+wRQEAAEHFo . |51 [0.032 | 5 (Operating) SEIS, +G+v:Q+wRQAHEHF o [5.1  [0.034 | o Pass | Detais...
St14(4) |C77 |1 3 (Operating) SEIS, G+1,Q+URQAAEHF,,.. |55 |0.034 | 5 (Operating) SEIS, -G+usQ+WRQA+EHF. . [5.3  |0.035 | o Pass | Detais...
5t.14(14) (W6 14 3 (Operating) SEIS, -G +usQ+u;RQZA+EHF:,.. | 5.0 0.031 |5 (Operating) SEIS; y G+ Q+WsRQA+EHF;, . | 5.3 0.035 | + Pass | Detais...
St15(15) |ws |18 3 (Operating) SEIS, -G+ Q+WRQEAAEHF,, . |56 |0.034 | 5 (Operating) SEIS, ¢ G+v:Q+wRQAHEHF o [5.4  [0.034 | o Pass | Detais...
St15(15) |We |15 3 (Operating) SEIS, -G+usQ+URQAHEHF,.. |51 [0.031 |5 (Operating) SEIS, 6+ Q+WRQEA+EHF... |55 [0.035 | + Pass | Detals...
St. 16 (16) WS 16 3 (Operating) SEIS; G +u;Q+WsRQzAAEHF, .. 5.7 0.034 |5 (Operating) SEIS; yG+y:Q+WeRQA+EHF, . | 5.5 0.034 | + Pass | Detais...
St16(16) |we |16 3 (Operating) SEIS, -G+ Q+wREAAEHF,, . |52 |0.031 | 5 (Operating) SEIS, +G+v:Q+uRQAHEHF oz, [5.6  [0.035 | o Pass | Detais...
S17(17) |ws |17 3 (Operating) SEIS, -G+u,Q+URQALHEHF,.. |58 [0.033 |5 (Operating) SEIS, 6 +uQ+WRQAAEHF... |56 [0.034 | + Pass | Detals...
8t.17(17) w6 17 3 (Operating) SEIS; G +u;Q+wsRQzAAEHF:, .. |5.3 0.030 |5 (Operating) SEIS; yG+w:Q+WaRQA+EHF,. | 5.7 0.034 | + Pass | Detais...
St18(18) |ws |18 3 (Operating) SEIS, -G+, Q+wRUAAEHF,,. |59 [0.033 | 5 (Operating) SEIS, yG+u,Q+WRQA+EHF oz, [5.7  [0.033 | o Pass | Detas...
St18(18) |We |18 3 (Operating) SEIS, -GH+u,Q+URQALHEHF,,.. |52 [0.028 |5 (Operating) SEIS, G +uQ+WRQEAAEHF... |58 [0.034 | + Pass | Detals...
St 19(19) | w6 19 3 (Operating) SEIS, G+, Q+WRQzA+EHF,.. |5.9 0,032 | 5(Operating) SEIS, + G+u,Q+WsRQEAAEHF .. | 5.8 0.033 | v Pass | Detals...
St. 20 (roof) | W5 20 3 (Operating) SEIS, -G+, Q+wRQzAAEHF..... |57 0.030 |5 (Operating) SEIS, +G#+w;Q+w:RQZA+EHF-.... | 5.7 0.031 | + Pass | Detais...
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MORELA4

Combination Dir 1

Drift Dir 1
[mm]

Combination Dir 2

6oz

Status

Details

110

..... 5 (Operating) S 0.007
si(1) |5 |1 3 (Operating) SEIS, G+v;Q+W:RQAAEHF,1. [0.6 0,006 | 5 (Operating) SEIS, +G+y;Q+W:RQAAEHFsx [0.6  [0.007 |  Pass | Detas...
St.2(2) W5 2 3 (Operating) SEIS, -G+v;Q+WRQEA:AEHF,,.. | 1.5 0.015 | 5 (Operating) SEIS, y G+, Q+W;RQzA+EHF,.. | 1.2 0.013 |  Pass | Detais...
s2Q) |(wr |2 3 (Operating) SEIS, +G+v;Q+W:RQAAEHFos [12 0,012 | 5 (Operating) SEIS, +G+;Q+W:RQAAEH oz |13 [0.013 | o Pass | Detas...
St.3(3) W5 3 3 (Operating) SEIS, -G+v;Q+W,RQEA:AEHF,,... | 2.1 0.020 | 5 (Operating) SEIS, +G+u;Q+w;RQzA+EHF,,.. | 1.8 0.018 |  Pass | Detais...
3@ |wr |3 3 (Operating) SEIS, - G+v;Q+W:RQAAEHFo.. [18 0,017 | 5 (Operating) SEIS, +G+y;Q+W:RQAAEHFor |19 [0.019 | o Pass | Detas...
St.4(4) W5 4 3 (Operating) SEIS, -G+w;Q+w;RQzA:+EHF,... [ 2.6 0.024 | 5 (Operating) SEIS, 5 G+,Q+w;RQzA+EHF.2. | 2.3 0.022 |  Pass | Detais...
st4(d) (w2 |4 3 (Operating) SEIS, +G+y;Q+W:RQAHEH o [21 0,019 | 5 (Operating) SEIS, +G+y;Q+W:RQAAEHFor |24 [0.022 | o Pass | Detals...
St.5(5) W5 5 3 (Operating) SEIS, -G+w;Q+WRQA:AEHF,,... | 3.1 0.026 | 5 (Operating) SEIS, + G+, Q+w;RQ=A+EHF,o. | 2.7 0.025 | + Pass | Detais...
S5(6) [(w7 |5 3 (Operating) SEIS, G+v;Q+W:RQAAEHFos. [27 0,023 | 5 (Operating) SEIS, +G+y;Q+W:RQAAEHFs2 |28 [0.025 |  Pass | Detas...
St. 6 (6) W5 6 3 (Operating) SEIS, -G+w;Q+W;RQEA:AEHF,,.. | 3.4 0.028 | 5 (Operating) SEIS, + G+;Q+w;RQzA+EHF .. 3.1 0.027 | # Pass | Details...
St6(6) (W7 |6 3 (Operating) SEIS, - G+;Q+W:RQEA+EHF,. [30 0,024 | 5 (Operating) SEIS, yG+1,Q+WRQAAEHFoe [31 (0,027 |  Pass | Detais...
St7(7) W5 7 3 (Operating) SEIS, -G+w;Q+WRQA:AEHF,,... | 3.7 0.030 | 5 (Operating) SEIS, + G+u;Q+W;RQzA+EHF,,o. | 3.4 0.028 |  Pass | Detais...
s7() |(wr o |7 3 (Operating) SEIS, - G+v;Q+W:RQAAEHF,. (33 0,026 | 5 (Operating) SEIS, yG+;Q+W:RQAAEHFsr. [34 0,029 |  Pass | Detas...
St. 8 (8) c48 1 3 (Operating) SEIS, -G+, Q+w;RQzA+EHF.... [4.1 0.031 |5 (Operating) SEIS, +G+y,Q+y;RQzA+EHF.2. | 3.8 0.030 |  Pass | Detais...
St. 8 (8) C26 1 3 (Operating) SEIS, -G+w;Q+WRQzA+EHF,... [3.5 0.026 |5 (Operating) SEIS, yG+y,Q+W;RQZA+EHF,.2. | 3.8 0.030 |  Pass | Detais...
St.9(9) W5 9 3 (Operating) SEIS, -G+w;Q+wRQzA+EHF.,... (4.4 0.032 | 5 (Operating) SEIS, +G+,Q+w;RQzA+EHF 2. | 4.0 0.031 |  Pass | Detais...
St.9(9) w7 9 3 (Operating) SEIS, -G+, Q+WRQZA+EHF,.. [3.7 0.027 | 5 (Operating) SEIS, y G+y;Q+W;RQZA+EHF,.2 |41 0.031 |« Pass | Detais...
St. 10 (10) [ ws 10 3 (Operating) SEIS, -G+v;Q+WRQAAEHF,... | 46 0.033 | 5 (Operating) SEIS, + G+, Q+W;RQzA+EHF,... | 4.3 0.032 | + Pass | Detais...
St. 10 (10) (w7 10 3 (Operating) SEIS, -G+w;Q+WRQEAAEHF,,.. | 4.4 0.031 | 5 (Operating) SEIS, y G+;Q+W;RQzA+EHF 2. | 4.4 0.033 | + Pass | Detais...
St11(11) | W5 1 3 (Operating) SEIS, -G+w;Q+W,RQEAAEHF,,... |49 0.033 | 5 (Operating) SEIS, y G+y;Q+w;RQzA:+EHF 2 | 4.5 0.033 | « Pass | Details...
St11(11) (w7 11 3 (Operating) SEIS, -G+w;Q+WRQAAEHF,,.. | 4.2 0.029 | 5 (Operating) SEIS, y G+u,Q+w;RQ=A+EHF,o. | 4.6 0.033 |  Pass | Detais...
St.12(12) |ws 12 3 (Operating) SEIS, -G+v;Q+W,RQZA+EHF,,.. | 5.1 0.034 | 5 (Operating) SEIS, y G+, Q+W;RQzA+EHF,,... | 4.8 0.033 |  Pass | Detais...
St 12 (12) (w7 12 3 (Operating) SEIS, -G+w;Q+WRQEAAEHF,,... | 46 0.030 | 5 (Operating) SEIS, » G+u;Q+W;RQzA+EHF 2. | 4.9 0.034 |  Pass | Detais...
S.13(13) [ws |13 3 (Operating) SEIS, G+y;Q+W:RQAAEHF,.1. [5.3 0,034 | 5 (Operating) SEIS, +G+u;Q+W:RQEAAEHFoo [5.0  [0.034 | o Pass | Detas...
St.13(13) |wW7 13 3 (Operating) SEIS, -G+, Q+w;RQzA:+EHF,.. [ 5.1 0.033 | 5 (Operating) SEIS, yG+y;Q+W;RQzA+EHF,.2 | 5.1 0.034 |  Pass | Detais...
St14(14) (77 |1 3 (Operating) SEIS, G+v;Q+W:RQAAEHF,.. [5.5 0,034 | 5 (Operating) SEIS, +G+;Q+W:RQAAEHFox [5.3 (0035 | o Pass | Detas...
St.14(14) (w7 14 3 (Operating) SEIS, -G+w;Q+WRQEAAEHF,,.. | 5.0 0.031 | 5 (Operating) SEIS, » G+u;Q+w;RQzA+EHF .. | 5.3 0.035 |  Pass | Detais...
S15(15) [ws |15 3 (Operating) SEIS, G+v;Q+W:RQAAEHF,.. [5.6 0,034 | 5 (Operating) SEIS, +G+v,Q+W:RQAAEHFox [5.4 (0034 | o Pass | Detas...
St.15(15) (w7 15 3 (Operating) SEIS, -G+w;Q+WRQEAAEHF,,.. | 5.1 0.031 | 5 (Operating) SEIS, y G+;Q+w;RQ=A+EHF,. | 5.5 0.035 | Pass | Detais...
St.16(16) [ws |16 3 (Operating) SEIS, G+v;Q+W:RQAAEHF,,.. [5.8 (0,034 | 5 (Operating) SEIS, +G+y;Q+W:RQEAAEHFox [5.5 (0034 | o Pass | Detas...
St. 16 (16) | w7 16 3 (Operating) SEIS, -G+w;Q+WRQEAAEHF,,.. | 5.2 0.031 | 5 (Operating) SEIS, y G+u;Q+W;RQ=A+EHF .. | 5.6 0.035 |« Pass | Detais...
s17(17) [ws |17 3 (Operating) SEIS, G+v;Q+W:RQA+EHFo.. [5.8 0,033 | 5 (Operating) SEIS, +G+y;Q+W:RQAAEHFo . [5.6 (0034 | o Pass | Detas...
St17(17) (w7 17 3 (Operating) SEIS, -G+v;Q+WRQZAAEHF-,.. | 5.3 0.030 | 5 (Operating) SEIS, y G+u;Q+W;RQzA+EHF,. | 5.7 0.034 |  Pass | Detais...
.18(18) [ws |18 3 (Operating) SEIS, G+v;Q+W:RQAAEHF-... [5.9 0,033 | 5 (Operating) SEIS, +G+y;Q+W:RQAAEHFon [5.7 (0033 | o Pass | Detas...
St. 18 (18) (w7 18 3 (Operating) SEIS, -G+w;Q+WRQEAAEHF,.. | 5.2 0.029 | 5 (Operating) SEIS, y G+;Q+¥;RQzA+EHF,,. | 5.8 0.034 | v Pass | Detais...
S.19(19) (w7 |19 3 (Operating) SEIS, G+v;Q+W:RQAAEHF,.1. [5.9 0,032 | 5 (Operating) SEIS, +G+;Q+W:RQAAEHFo . [5.8 (0033 | o Pass | Detas...
St. 20 (roof) | W5 20 3 (Operating) SEIS, -G+w;Q+WRQEA:AEHF,.. | 5.8 0.030 | 5 (Operating) SEIS, + G+;Q+w;RQ=A+EHF,,. | 5.7 0.032 |  Pass | Detais...



MODELS5

Combination Dir 1

Combination Dir 2

3 (Operating) SEIS, -G+, Ac+EHFo,, 0.8 0.008 5 (Operating) SEIS A HEHF oz 0.6 0.006 Pas
s1(1) (€5 1 3 (Operating) SEIS, -G+, Q+w;RQzA+EHF:.., | 0.5 0,006 | 5 (Operating) SEIS, y G+u,Q+WRQZAAEHF:,2. | 0.6 0,007 | ¢ Pass | Detais...
S22 |ws |2 3 (Operating) SEIS, - G+U,Q+WRQAAEH o [15 0,015 | 5 (Operating) SEIS, +G+uQ+uRQAAEHFo [12 (0,013 | W Pass | Detais...
St2(2) |we |2 3 (Operating) SEIS, -G+, Q+w;RQEA+EHFs. | 1.2 0,012 | 5(Operating) SEIS, s G+y,Q+WRQAAEHFz,2. | 1.3 0013 | ¢ Pass | Detais...
s33) |(ws |3 3 (Operating) SEIS, - G+U:Q+URQAAEH o [21 0,020 | 5 (Operating) SEIS, +G+uQ+URQEA+EHFo [18 (0,018 | ¥ Pass | Detais...
St3(3) |wé 3 3 (Operating) SEIS, -G+, Q+w;RQZA:+EHF:,., | 1.8 0.017 | 5(Operating) SEIS; y G+, Q+wRQzAAEHF,,.. [ 1.8 0.018 |« Pass | Detals...
S4(4) |Ws |4 3 (Operating) SEIS, +G+U,Q+URQAAEHFo [26 0,024 | 5 (Operating) SEIS, +G+uQ+uRQEAHEHFos [23 (0,02 | o Pass | Detais...
St4(4) |We |4 3 (Operating) SEIS, ;-G +v,Q+w;RQZA:+EHF ;1. | 2.2 0.020 | 5(Operating) SEIS; yG+y;Q+yRQzAAEHF,,.. [ 2.3 0.022 | ¢ Pass | Detais...
St5(5) |ws |5 3 (Operating) SEIS, G+, Q+w;RQZA+EHFo., | 3.1 0,026 | 5 (Operating) SEIS, yG+w;Q+WRQzAAEHF,. (2.7 0,024 | ¢ Pass | Detais...
S.5(5) |[We |5 3 (Operating) SEIS, G +y;Q+WRQAAEHF. (25 [0.022 | 5 (Operating) SEIS, +G+:Q+sRQAHEHF,2. (28 [0.025 | o Pass | Detais...
s6(6) |ws |6 3 (Operating) SEIS, G +u,Q+URQAAEH o [34 0,028 | 5 (Operating) SEIS, +G+uQ+uRQ Ao [30 (0,026 | o Pass | Detais...
S6(8) [we |6 3 (Operating) SEIS, - G+,Q+WRQA+EHFo |31 (0,025 | 5 (Operating) SEIS, rG+Q+ R AAEH sz |31 (0,027 | o Pass | Detals...
St7(7) |ws (7 3 (Operating) SEIS, G+, Q+w:RQEA+EHFc.a | 3.7 0,030 | 5 (Operating) SEIS, y G+, Q+wRQzAAEHF,, .. [3.3 0,028 | Pass | Detais...
7() (we |7 3 (Operating) SEIS, G +u;Q+WRQAAEHF.. (3.3 |0.026 | 5 (Operating) SEIS, +G+v:Q+WsRQAAEHF,2 (34 [0.028 | v Pass | Detais..,
s.8(8) |ca8 |1 3 (Operating) SEIS, +G+U:Q+URQAAEH o [41 0,031 | 5 (Operating) SEIS, +G+uQ+uREA+EH oz [37 (0,030 | o Pass | Detais...
S.8(8) [C26 |1 3 (Operating) SEIS, -G +4;Q+WRQAAEHF1. (3.5 |0.026 | 5 (Operating) SEIS, +G4:Q+wsRQAeAEHFo2 (37 [0.030 | o Pass | Detais...
St9(9) |ws |9 3 (Operating) SEIS, G+, Q+w:RQzA+EHF... 4.4 0,032 | 5(Operating) SEIS; y G +u;Q+wRQzA+EHF,... [4.0 0,031 | ¢ Pass | Detais...
S.9(9) (w6 |9 3 (Operating) SEIS, - G+1,Q+WRQA+EHFs. |39 [0.029 | 5 (Operating) SEIS, rG+Q+WRQEAAEH sz |41 [0.031 | o Pass | Detals...
St.10(10)|ws |10 3 (Operating) SEIS, +G+u:Q+WRQAAEH o [46 (0,033 | 5 (Operating) SEIS, +G+usQ+uRQEA+EHFo [43 (0,032 | o Pass | Detais...
St.10 (10)|Ws |10 3 (Operating) SEIS, - G+u:Q+URQAAEHFo [39 0,028 | 5 (Operating) SEIS, +G+uQ+uRQA+EHFo [43 (0,032 | o Pass | Detais...
St. 11 (11) | W5 1 3 (Operating) SEIS, -G+, Q+w;RQzA+EHF:.., 4.9 0,034 | 5(Operating) SEIS, yG+u,Q+WRQZAAEHF: 2. | 4.5 0,033 | ¢ Pass | Detais...
sta1(in)|we |11 3 (Operating) SEIS, G +u,Q+WRQAAEHFo [47 0,032 | 5 (Operating) SEIS, +G+uQ+uRQEAHEHFoc [46 (0,033 | o Pass | Detais...
st12(12)|ws |12 3 (Operating) SEIS, - G+u,Q+WRQAAEH s [5.1 (0,034 | 5 (Operating) SEIS, +G+sQ+URQA+EHF [48 (0,033 | o Pass | Detais...
st12(12)|we |12 3 (Operating) SEIS, G +u,Q+URQAAEH o [44 0,029 | 5 (Operating) SEIS, +G+uQiuREAHEHFo [48 (0,034 | o Pass | Detais...
St.13 (13) | W5 13 3 (Operating) SEIS, -G+y,Q+w;RQzA+EHF.0 | 5.3 0,034 | 5(Operating) SEIS, y G+y,Q+WRQZAAEHFz.2. | 5.0 0,033 | ¢ Pass | Detais...
st13(13)|we |13 3 (Operating) SEIS, - G+u:Q+WRQAAEHFo [5.1 0,033 | 5 (Operating) SEIS, +G+uQ+uRQEAHEHFo [50 (0,034 | o Pass | Detais...
s14(14) |7 |1 3 (Operating) SEIS, - G+u:Q+WRQAAEH s [5.5 0,034 | 5 (Operating) SEIS, +G+uQ+URQA+EHF s [5.3 (0,034 | o Pass | Detais...
St.14(14)|ws |14 3 (Operating) SEIS, - G+u,Q+URQAAEHFo. [48 0,030 | 5 (Operating) SEIS, +G+uQ+uRQEAHEHFo [5.3 (0,034 | o Pass | Detais...
St15(15)|ws |15 3 (Operating) SEIS, - G+u:Q+WRQAAEH s [5.7 0,034 | 5 (Operating) SEIS, +G+usQ+uRQA+EHFs [5.4 (0,034 | o Pass | Detais...
St.15(15) |[we |15 3 (Operating) SEIS, G +u,Q+URQAAEHFow [5.5 0,033 | 5 (Operating) SEIS, +G+uQ+uREAHEHFos [5.5 (0,035 | o Pass | Detais...
St16(16)|ws |16 3 (Operating) SEIS, - G+u,Q+WRQAAEH o[58 (0,034 | 5 (Operating) SEIS, +G+usQ+URQA+EHFos [5.5 (0,034 | o Pass | Detais...
St16(16) | We |16 3 (Operating) SEIS, - G+u,Q+WRQAAEH o [5.2 0,031 | 5 (Operating) SEIS, +G+uQ+UREAAEHF [56 (0,034 | o Pass | Detais...
S17(17)|Ws |17 3 (Operating) SEIS, - G+u:Q+WRQAAEH o[58 (0,033 | 5 (Operating) SEIS, +G+sQ+uRQA+EHF. [56 (0,033 | o Pass | Detais...
st7(17)|ws |17 3 (Operating) SEIS, - G+u,Q+WRQAAEHFo . [5.3 0,030 | 5 (Operating) SEIS, +G+uQ+uRQEA+EHFor [5.7 (0,034 | o Pass | Detais...
St. 18 (18) | W5 18 3 (Operating) SEIS; -G+u;Q+W;RQAAEHF .. | 5.9 0,033 |5 (Operating) SEIS, r G+;Q+WRQzA+EHFz,. [ 5.7 0,033 | v Pass | Detais...
St.18 (18)|ws |18 3 (Operating) SEIS, - G+UQ+WRQAAEHFo. [5.4 0,030 | 5 (Operating) SEIS, +G+uQ4uRQEAHEHFo [58 (0,033 | o Pass | Detais...
St. 19 (19) | W5 19 3 (Operating) SEIS; -G+u;Q+W;RQAAEHF ;.. | 5.8 0,032 |5 (Operating) SEIS, yG+;Q+WRQzA:+EHFz,2. [ 5.7 0.032 | ¢ Pass | Detais...
St19(19)|we |19 3 (Operating) SEIS, G +u:Q+WRQAAEHFow [5.2 0,028 | 5 (Operating) SEIS, +G+Q+UREAAEHFo [58 (0,033 | o Pass | Detais...
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MODELG6

Stack Combinton i 1 PR Combintion Dir2 Dol s | Sots | Deis
20 (W5 |2 3 (Operating) SEIS, G +u,Q+u;RQZA+EHF . | 1.5 0.014 |5 (Operating) SEIS, yG+u,Q+w;RQZA:+EHFy [ 1.2 0,013 | v Pass | Details...
s20Q) (ws |2 3 (Operating) SEIS, - G+usQ+WRQAAEHFos, |12 |0.011 | 5 (Operating) SEIS, rG+sQ+W:RQAAEHFozr |13 [0.013 | v/ Pass | Detais...
$.3(3) W5 3 3 (Operating) SEIS, G+, Q+WRQEAAEHF,,.. | 20 0.019 |5 (Operating) SEIS, yG+;Q+y;RQA:+EHF.. |18 0,018 | Pass | Detais...
$.3(3) W6 8 3 (Operating) SEIS, G+, Q+WRQAAEHF,,. | 1.7 0.015 |5 (Operating) SEIS, G +;Q+y;RQA:+EHF .. [ 1.9 0,018 | v Pass | Details...
StL4(4) |ws |4 3(Operating) SEIS, - G+u,Q+WRQEAAEHF,,1. | 2.5 0.022 |5 (Operating) SEIS, G+y;Q+;RQA:+EHFo.. [ 23 0,021 | v Pass | Detail...
StL4(4) |we |4 3 (Operating) SEIS, - G+u;Q+wRQEAAEHF,,, | 2.1 0,019 |5 (Operating) SEIS, yG+y;Q+w;RQzA+EHF s, | 23 0022 | v Pass | Details...
§5() |Ws |5 3 (Operating) SEIS, - G+u;Q+wRQAAEHF,,. | 29 0.025 |5 (Operating) SEIS; G +y;Q+v;RQA:+EHF o, [ 27 0,024 | v Pass | Detail...
S5(5) |W6 |5 3 (Operating) SEIS, - G+u,Q+WRQEAAEHF,,. | 24 0,020 |5 (Operating) SEIS, +G+;Q+;RQA:+EHF .. [ 28 0,025 | v Pass | Detais...
St6(6) (WS |6 3 (Operating) SEIS, +G+u,Q+wRQAAEHF,,. 3.2 0.026 |5 (Operating) SEIS; yG+y;Q+;RQA:+EHF o (3.1 0.0% | v Pass | Detais...
St6(6) |W6 |6 3 (Operating) SEIS, - G+u,Q+WRQAAEHF,,. | 2.9 0.024 |5 (Operating) SEIS; G +;Q+;RQA:+EHF o [ 3.1 0,027 | ¢ Pass | Details...
S7(7) |ws (7 3 (Operating) SEIS, G+, Q+WRQAAEHF,,. 3.5 0.027 |5 (Operating) SEIS; rG+;Q+;RQA:+EHF o, [ 3.4 0,027 | ¢ Pass | Detail...
s7(7) (W6 |7 3 (Operating) SEIS, G+, Q+wRQEAAEHF,,. | 3.1 0.024 |5 (Operating) SEIS, G +u;,Q+w:RQZA:+EHF,., (3.4 0028 | Pass | Detais...
St8(8) [C48 |1 3 (Operating) SEIS, - G+y,Q+wRQzA#EHF,. (3.9 [0.029 | 5 (Operating) SEIS, yG+y;Q+w;RQEA+EHF-.. (38 0,030 | ¢ Pass | Detais...
St8(8) |C%6 |1 3 (Operating) SEIS, G +u,Q+W;RQZAA+EHF,... 3.3 0.024 |5 (Operating) SEIS, G+u;,Q+w;RQZA:+EHF,... 3.8 0,030 | v Pass | Details...
S.9(9) (WS |9 3 (Operating) SEIS, - G+1,Q+W;RQZAAEHFy,., [4.1 0.030 |5 (Operating) SEIS, s G+u;Q+wsRQZA:+EHFy., [4.0 0,030 | v Pass | Details...
$.9(9) (W6 |9 3 (Operating) SEIS, G +u,Q+w;RQZA+EHFy.. [3.7 0.026 |5 (Operating) SEIS; G+, Q+w;RQZA:+EHFy (4.1 0,031 | v Pass | Detais..,
S.10(10) (W5 |10 3 (Operating) SEIS, G +u,Q+u;RQZA+EHF ... [4.4 0.031 |5 (Operating) SEIS; rG+u;Q+u;RQZA:+EHFy [4.3 0.031 | v Pass | Detais...
S.10(10) (W6 |10 3 (Operating) SEIS, - G+y;Q+WRQzAAEHF,.. 3.7 0.026 |5 (Operating) SEIS, G+u;Q+w;RQZA+EHFy,. (4.4 0,032 | ¥ Pass | Details...
S1(11) |ws |11 3 (Operating) SEIS; - G+u,Q+W;RQZA:AEHF,., [4.6 0.031 | 5(Operating) SEIS, rG+u,Q+u;RQZA:+EHFz,. [4.6 0,032 | ¥ Pass | Details...
Si1(1n) (w11 3 (Operating) SEIS, -G+y;Q+WRQeA+EHF, (44 [0.030 | 5 (Operating) SEIS, yG+u;Q+y;RQA+EHFo. (46 0,033 | o Pass | Detais...
$12(12) |Ws |12 3 (Operating) SEIS, -G+u,Q+w;RQZA:+EHF,.. [48  (0.031 | 5 (Operating) SEIS, yG+u;Q+V;RQZAAEHF,:. |48 (0,033 | ¢ Pass | Detais...
S12(12) (W |12 3(Operating) SEIS, +G+u,Q+WRQEA+EHF,.1. | 4.2 0.027 |5 (Operating) SEIS, G+;Q+;RQA:+EHF ... [48 0,033 | v Pass | Detail...
St13(13) (WS (13 3 (Operating) SEIS, G+, Q+wRQZAAEHF,, . | 5.0 0.031 |5 (Operating) SEIS, G+;Q+v;RQA:+EHF.. [ 5.0 0,033 | v Pass | Detail...
St13(13) (W6 (13 3 (Operating) SEIS, G+, Q+WRQZAAEHF,, . |48 0.030 |5 (Operating) SEIS, G+;Q+;RQA:+EHFo.. [ 5.0 0,033 | v Pass | Details...
S14(14) |7 |1 3 (Operating) SEIS, G+, Q+WRQZAAEHF .. | 5.2 0,031 |5 (Operating) SEIS, yG+;Q+y;RQA:+EHF .. 5.3 0,034 | v Pass | Details...
St14(14) | €53 |1 3 (Operating) SEIS, +G+w,Q+WwRQZA+EHF ;.. |45 0.027 | 5(Operating) SEIS, G+;Q+;RQA:+EHF o, 5.3 0,034 | v Pass | Detais..,
S.15(15) (WS [ 15 3 (Operating) SEIS, G+, Q+wRQAAEHF,,. 5.3 0.031 |5 (Operating) SEIS, rG+;Q+;RQA:+EHF .. 5.3 0,033 | v Pass | Detais...
§.15(15) |W6 [ 15 3 (Operating) SEIS, +G+w,Q+WRQEAAEHF,,. | 5.2 0,031 |5 (Operating) SEIS, yG+;Q+WRQ:A+EHF 2 | 5.4 0,034 | v Pass | Detais..
St.16(16) (WS |16 3 (Operating) SEIS, G +u,Q+W;RQZA:+EHF,.. 5.4 0,031 |5 (Operating) SEIS; G+y;Q+;RQA:+EHF .. 5.5 0,033 | v Pass | Detail...
St.16(16) |W6 |16 3 (Operating) SEIS, G +u,Q+W;RQZA:+EHF., [4.9 0.028 |5 (Operating) SEIS, s G+u;Q+w;RQZA:+EHF .. 5.5 0,034 | v Pass | Detais..,
S.17(17) (WS |17 3 (Operating) SEIS, G+, Q+WRQEAAEHF,,. | 5.4 0.030 |5 (Operating) SEIS, G +1,Q+W;RQZA:+EHFy2. 5.5 0,033 | v Pass | Detail..,
S.17(17) (W6 |17 3 (Operating) SEIS, G +u,Q+u;RQZAAEHF ... [4.9 0.028 |5 (Operating) SEIS, G+, Q+w;RQZA:+EHF . 5.6 0,033 | v Pass | Detail...
St.18 (18) | W5 18 3 (Operating) SEIS, - G+u,Q+u;RQZA+EHFy,.. 5.4 0.030 |5 (Operating) SEIS; rG+u;Q+w;RQZA:+EHFy,. 5.6 0,032 | v Pass | Detais...
St.18 (18) | W6 18 3 (Operating) SEIS, -G+y;Q+WRQzAAEHF,,1. | 5.0 0.027 | 5(Operating) SEIS, +G+;Q+v;RQA:+EHF o, 5.7 0,032 | ¥ Pass | Detail...
S19(19) (W5 |19 3 (Operating) SEIS, -G+y,Q+WRQ:AAEHF,.. (5.4 (0,029 | 5 (Operating) SEIS, yG+;Q+y;RQEA+EHF.... (56 0.031 | o Pass | Detais...
519 (19) | W6 19 3 (Operating) SEIS, G+, Q+RQEAAERF,,. |49 0.026 |5 (Operating) SEIS, G +;Q+y;RQA:+EHF o 5.7 0032 | v Pass VDetﬂs...
§t.20 (roof) | WE |20 3 (Operating) SEIS. -G+usQ+wRQZAAEHF-.... 5.4 [0.028 |5 (Operating) SEIS. +G+:Q+v:RQZAAEHF-... |56 10.030 | o Pass | Detais...
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Ref.

Combination Dir 1

%l‘

Combination Dir 2

(Drift Dir 2

Borz
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3 (Operating) SEIS, -G+, Q+W;RQA:+EHFg,.. 0.8 5 (Operating) S 5 RQEA+EHFoez 0.6 0.006
St1(1) (we 1 3 (Operating) SEIS, -G+, Q+w;RQZA+EHF,.. [0.6 0.006 | 5 (Operating) SEIS, » G+w;Q+W;RQZA:+EHF ... | 0.6 0,007 |« Pass | Detais...
s2(2) (ws |2 3 (Operating) SEIS, - G+u;Q+W:RQAAEHFs |15 [0.014 | 5 (Operating) SEIS, +G+u;Q+W:RQAAEH oo |12 [0.013 | o Pass | Detais...
St.2(2) |we 2 3 (Operating) SEIS; -G+, Q+W;RQEAAEHFy,.. (1.2 0.011 | 5 (Operating) SEIS, rG+u,Q+w;RQ:Ae+EHFz0n | 1.3 0.013 |  Pass | Detais...
St3(3) (WS 3 3 (Operating) SEIS; -G+, Q+y;RQEAAEHF,,.. (2.0 0.019 |5 (Operating) SEIS, rG+u;Q+W;RQ:Ae+EHF o0 | 1.8 0,017 |« Pass | Detais...
$.3(3) |we |3 3 (Qperating) SEIS, -G+w;Q+WRQAAEHF 5. |17 [0.015 | 5 (Operating) SEIS, +G+u;Q4wRQAAEHFor, |19 [0.018 | o Pass | Detais...
St44) |ws |4 3 (Qperating) SEIS, -G+W;Q+WRQAAEH s |25 [0.022 | 5 (Operating) SEIS, +G+u;Q+WRQAAEHFox 23 [0.021 | o Pass | Detais...
St4(4) W6 4 3 (Operating) SEIS; G+, Q+W;RQFAAEHF,,. (2.1 0.019 |5 (Operating) SEIS, rG+u;Q+WRQ:Ae+EHF o0 | 2.3 0.022 |  Pass | Detais...
St.5(5) [WS 5 3 (Operating) SEIS, ;-G+u;Q+w;RQZA+EHF... [ 2.9 0.025 |5 (Operating) SEIS; » G+u;Q+W;RQZAAEHF2 | 2.7 0,024 | ¥ Pass | Detais...
S.5(5) (W6 |5 3 (Operating) SEIS, - G+W,Q+WRQAAEHF s |25 [0.021 | 5 (Operating) SEIS, +G+u,Q+uRQAAEHFoz |28 [0.024 | v Pass | Detas...
s6() |ws |6 3 (Qperating) SEIS, -G+w;Q+WRQAAEHF s |33 [0.026 | 5 (Operating) SEIS, +G+w;Q+W:RQAAEH o |31 [0.026 | o Pass | Detais...
St.6(6) |W6 6 3 (Operating) SEIS; -G+, Q+W;RQEAAEHF,,.. (2.7 0.022 | 5 (Operating) SEIS, rG+u,Q+WRQ:Ae+EHF o0 | 3.1 0.027 | ¥ Pass | Detais...
s7() (ws |7 3 (Qperating) SEIS, -G+w;Q+WRQAAEHF s, |36 [0.028 | 5 (Operating) SEIS, s G+u,Q4WRQAAEHF s 3.4 [0.027 | ¥ Pass | Detais...
707 |(we |7 3 (Qperating) SEIS, - G+W;Q+WRQAAEHFsie |32 [0.025 | 5 (Operating) SEIS, +G+u;Q+WRQAAEHF s 3.4 [0.028 | o Pass | Detais...
St.8(8) |[c48 1 3 (Operating) SEIS; -G+ Q+W;RQEAAEHF,,.. [3.9 0.029 | 5 (Operating) SEIS; rG+v;Q+W;RQA:+EHF . | 3.8 0.030 |  Pass | Detais...
S.8(8) [c6 |1 3 (Operating) SEIS, -G+, Q+W:RQEAAEHF,.. 3.3 0.025 |5 (Operating) SEIS, rG+u;Q+W;RQ:Ae+EHF o2 | 3.8 0.030 |  Pass | Detais...
st9(9) |(ws |9 3 (Operating) SEIS, - G+u5Q+ R A o [42 0,030 | 5 (Operating) SEIS, +G+u5Q+usRQAAHEH oz [40 0,030 | o Pass | Detais...
$.9(9) |we |9 3 (Qperating) SEIS, - G+W;Q+WRQAAEHFs. |37 [0.027 | 5 (Operating) SEIS, +G+u;Q+WRQAAEHFox |41 [0.031 | o Pass | Detais...
St. 10 (10) | W5 10 3 (Operating) SEIS, -G+y;Q+WRQAAEHF.... [ 4.4 0.031 | 5(Operating) SEIS, £ G+v;Q+W;RQZAAEHFz.2. |43 0.031 | ¢ Pass | Detais...
St. 10 (10) [ W6 10 3 (Operating) SEIS, -G+, Q+W;RQEAAEHF .. [3.9 0.027 | 5 (Operating) SEIS; r G+w,Q+W;RQZAAEHF2. |44 0,032 | Pass | Detais...
si(i)|ws |1 3 (Qperating) SEIS, - G+w;Q+W:RQAAEHF o |46 [0.031 | 5 (Operating) SEIS, +G+usQ+WRQAAEH s 45 [0.032 | ¥ Pass | Detais...
St. 11 (11) [ W6 1 3 (Operating) SEIS; -G+, Q+W;RQFAAEHF;,.. (4.0 0.027 | 5 (Operating) SEIS, G+u;Q+W:RQ:Ae+EHF 202 | 4.6 0.033 |  Pass | Detais...
St 12 (12) [ W5 12 3 (Operating) SEIS; -G+, Q+V:RQEAAEHF,.. (4.8 0.031 |5 (Operating) SEIS, r G+v;Q+RQ:A:+EHF 2. | 4.8 0,033 |« Pass | Detais...
&. 12 (12) | W6 3 (Operating) SEIS, -G+v;Q+W:RQAHEHFo. |46 [0.030 | 5 (Operating) SEIS, rG+usQ+uRQA+EH - [48 0,033 | o Pass | Detais...
S.13(13)(ws |13 3 (Qperating) SEIS, - G+W;Q+WRQAAEHFs. |50 [0.031 | 5 (Operating) SEIS, +G+u;Q+WRQAAEHFsx |50 [0.033 | v Pass | Detais...
St. 13 (13) [ W6 13 3 (Operating) SEIS; - G+w;Q+W:RQAAEHF,,.. [4.5 0.028 |5 (Operating) SEIS, r G+u;Q+WRQeAe+EHF 20 | 5.0 0.033 |  Pass | Detais...
St.14(14)|C77 |1 3 (Operating) SEIS; -G+, Q+W;RQEAAEHF,,.. 5.2 0.032 |5 (Operating) SEIS, rG+u;Q+W;RQ:Ae+EHFoez | 5.2 0,034 | Pass | Detais...
S.14(14)[ 53 |1 3 (Operating) SEIS, - G+W;Q+WRQAAEHF s 45 [0.028 | 5 (Operating) SEIS, +G+u;Q+WRQAAEHFox 5.2 [0.034 | o Pass | Detas...
St15(15) (W5 |15 3 (Qperating) SEIS, - G+w;Q+WRQAAEHF s |53 [0.031 | 5 (Operating) SEIS, +G+u;Q+W:RQAAEHFsx. |53 [0.033 | ¥ Pass | Detais...
St. 15 (15) [ W6 15 3 (Operating) SEIS; -G+, Q+W:RQEAAEHF,.. [4.8 0.028 |5 (Operating) SEIS, rG+u,Q+W:RQ:Ae+EHF oz | 5.4 0.034 |« Pass | Detais...
S.16 (16) | W5 |16 3 (Operating) SEIS, G +15Q+wRQA+EHFo. [5.4 0,031 | 5 (Operating) SEIS, rG+u4Q+wRQA+EHFoo. [5.4 0,033 | o Pass | Detais...
S.16 (16) | W6 | 16 3 (Qperating) SEIS, -G+u;Q+WRQA+EHF s |53 [0.031 | 5 (Operating) SEIS, +G+u;Q+WRQAAEHFsx |55 [0.033 | o Pass | Detais...
St 17 (17) W5 17 3 (Operating) SEIS, -G+y,Q+WRQAAEHF,.... [ 5.4 0.030 | 5 (Operating) SEIS, + G+, Q+W;,RQZAAEHF,.. | 5.5 0.032 | ¥ Pass | Detais...
St. 17 (17) | W6 17 3 (Operating) SEIS, -G+v,Q+WRQZAAEHF.,.. [4.9 0.028 | 5 (Operating) SEIS, +G+y;Q+W;RQZA:AEHF-.. | 5.6 0,033 |« Pass | Detais...
St18(18)[Ws |18 3 (Operating) SEIS, - G+W;Q+WRQAAEHF s |55 [0.030 | 5 (Operating) SEIS, +G+u,Q+WRQAAEH o |56 [0.032 | o Pass | Detas...
St. 18 (18) [ W6 18 3 (Operating) SEIS, -G+, Q+w;RQZA+EHF:... [ 5.0 0.027 | 5 (Operating) SEIS, y G+u;Q+W;RQZA:+EHF .. | 5.7 0,032 | ¢ Pass | Detais...
St. 19 (19) [ WS 19 3 (Operating) SEIS, -G+, Q+W;RQEAAEHF,,.. 5.4 0.029 |5 (Operating) SEIS, rG+u,Q+W;RQ:Ae+EHF 2 | 5.6 0.031 |  Pass | Detais...
S.19(19) (W6 |19 3 (Qperating) SEIS, -G+w;Q+W:RQAAEHF . |50 [0.026 | 5 (Operating) SEIS, rG+u;Q+WRQAAEHF oo, |56 [0.031 | o Pass | Detais...
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Seismic Drift
Rel. | Stack Combinaton Dir 1 A Combinaton Dir 2 P2 s | Sots | Dewit
3 (Operating) S G+ LRQIAAEHFy. 0.7 0,008 5 rating) SEIS, rG+y;Q+y; e+EHFoez, 0.6 0.006

st.1(1) c5 1 3 (Operating) SEIS; -G+w,Q+w;RQEA+EHF .. [0.5 0.005 | 5 (Operating) SEIS; rG+w;Q+W;RQzA:+EHF 5. | 0.6 0.006 | + Pass | Detals...
St.2(2) W5 2 3 (Operating) SEIS, -G +w;Q+w;RQzA+EHF,,.. [ 1.5 0.014 | 5 (Operating) SEIS, G +w:Q+w;RQzA+EHF,.o. [ 1.2 0.012 |  Pass | Detais...
St.2(2) W6 g 3 (Operating) SEIS, -G+, Q+W,RQA:+EHF,... | 1.2 0.011 | 5 (Operating) SEIS, +G+w;Q+W;RQZA:+EHFs... | 1.3 0.013 |  Pass | Detais...
3(3) [ws |3 3 (Operating) SEIS, G+v;Q+W:RQAeHEHFos. [20  [0.019 | 5 (Operating) SEIS, +G+1:Q+W:RQA+EHFon. |18 [0.017 | o Pass | Detais...
s3(3) |(we |3 3 (Operating) SEIS, -G+, Q+W:RQEA+EHF,. (17 [0.016 | 5 (Operating) SEIS, yG+u4Q+:RQA+EHFo2 [18 [0.018 | o Pass | Detais...
St.4(4) W5 4 3 (Operating) SEIS; -G+, Q+W;RQEA:+EHF . [ 2.5 0.022 | 5 (Operating) SEIS, rG+y;Q+W;RQA+EHF o | 2.3 0.021 | ¢ Pass | Detais...
St.4(4) W6 4 3 (Operating) SEIS; -G+, Q+;RQFA+EHF ... [ 2.0 0.018 | 5 (Operating) SEIS; rG+w;Q+W;RQAAEHF o | 2.3 0.022 |  Pass | Detais...
St.5(5) W5 5 3 (Operating) SEIS, -G+, Q+W,RQFA:AEHF,... | 2.9 0.025 | 5 (Operating) SEIS, - G+v;Q+W,RQZA:AEHFz. | 2.7 0.024 | « Pass | Detais...
St.5(5) W6 5 3 (Operating) SEIS, -G+v;Q+W,RQA:AEHF,... | 26 0.022 | 5 (Operating) SEIS, +G+y;Q+,RQZA:AEHF,,. | 28 0.024 |  Pass | Detais...
St. 6 (6) W5 6 3 (Operating) SEIS; -G+w;Q+wRQZA+EHF,.. [3.3 0.027 | 5 (Operating) SEIS, G +w;Q+WRQzA+EHF,,o. [3.0 0.026 | « Pass | Detais...
St.6 (6) W6 6 3 (Operating) SEIS; -G+, Q+w;RQEA:+EHF .. [ 2.8 0.023 | 5 (Operating) SEIS; rG+w;Q+W;RQA:+EHF 2. | 3.1 0.026 |  Pass | Detais...
St.7(7) W5 7 3 (Operating) SEIS, -G+y;Q+w;RQzA:+EHF.,... [3.6 0.028 |5 (Operating) SEIS, yG+w;Q+w;RQzA:+EHF,.. [3.4 0.027 |  Pass | Detais...
St.7(7) '3 7 3 (Operating) SEIS, -G+v,Q+W,RQA:+EHFz,.. [ 3.1 0.024 | 5 (Operating) SEIS, rG+y;Q+W;RQZA:AEHFz.. | 3.4 0.028 | + Pass | Detais...
st.8(8) [c#8 |1 3 (Operating) SEIS, G+y;Q+W:RQAAEHFo [3.9 (0,029 | 5 (Operating) SEIS, +G+4Q+URQA+EHFox |38 [0.030 | o Pass | Detais...
St.8(8) C26 1 3 (Operating) SEIS; -G+, Q+;RQFA+EHF ... [ 3.3 0.025 | 5 (Operating) SEIS, r G+v;Q+W;RQZA:AEHF,.. | 3.8 0.030 |« Pass | Detais...
St.9(9) W5 9 3 (Operating) SEIS; -G+, Q+;RQEA+EHF ... [ 4.2 0.030 | 5 (Operating) SEIS; rG+w;Q+W;RQA:+EHF 2. | 4.0 0.030 |« Pass | Detais...
St.9(9) W6 9 3 (Operating) SEIS; -G+w;Q+;RQZA+EHF,.. [ 3.5 0.025 | 5 (Operating) SEIS; rG+w;Q+W:RQA+EHF 52 |41 0.031 |  Pass | Detais...
St.10 (10) (W5 10 3 (Operating) SEIS, -G+w;Q+WRQAAEHF,,... | 4.4 0.031 | 5 (Operating) SEIS, +G+y;Q+W,RQZA:AEHF,. 2. |43 0.031 | ¢ Pass | Detais...
St.10 (10) (W6 10 3 (Operating) SEIS, -G+y,Q+W,RQZA:+EHF,... | 4.2 0.029 |5 (Operating) SEIS, +G+w;Q+WRQZAAEHF .. | 44 0.032 |  Pass | Detais...
St.11(11) (W5 1 3 (Operating) SEIS; - G+y;,Q+;RQEA+EHF 1. [4.7 0.031 | 5 (Operating) SEIS; rG+w;Q+W:RQZA:+EHF e, | 4.5 0.032 |  Pass | Detais...
St.11(11) (W6 1 3 (Operating) SEIS; -G+, Q+;RQEA:+EHF ... [4.0 0.027 | 5 (Operating) SEIS; rG+u;Q+W:RQA:+EHF 2. | 4.6 0.033 |  Pass | Detais...
St.12(12) (W5 12 3 (Operating) SEIS; -G+, Q+;RQEA+EHF .. [4.8 0.032 | 5 (Operating) SEIS; rG+u;Q+W;RQAAEHF 5. |48 0.033 |  Pass | Detais...
St.12(12) (W6 12 3 (Operating) SEIS, -G+v;Q+W,RQEA:AEHF,,... |43 0.028 |5 (Operating) SEIS, +G+;Q+W;RQZA:AEHF,,.. |48 0.033 | « Pass | Detais...
St.13(13) (W5 13 3 (Operating) SEIS, -G+v,Q+W,RQZA:AEHF,... | 5.0 0.032 | 5 (Operating) SEIS, +G+v;Q+RQZA:AEHF;,. | 5.0 0.033 |  Pass | Detais...
St.13(13) (W6 13 3 (Operating) SEIS, -G+v;Q+WRQAAEHF,,.. |48 0.031 | 5 (Operating) SEIS; + G+;Q+W;RQZA:+EHF .. | 5.0 0.033 |  Pass | Detais...
St.14(14) (C77 1 3 (Operating) SEIS; - G+w;Q+;RQEA+EHF,.. [ 5.2 0.032 | 5 (Operating) SEIS; yG+y;Q+W;RQAAEHF 2. | 5.2 0.034 |  Pass | Detais...
St.14(14) |CS3 1 3 (Operating) SEIS, -G+, Q+w;RQEA+EHF ... [4.5 0.028 | 5 (Operating) SEIS; rG+w;Q+W;RQA:+EHF .. | 5.2 0.034 |  Pass | Detais...
St.15(15) (W5 15 3 (Operating) SEIS, -G+w;Q+W,RQFA:AEHFs,.. | 5.3 0.032 | 5 (Operating) SEIS, rG+v;Q+W;RQZA:AEHF ... | 5.3 0.033 |  Pass | Detais...
St. 15 (15) [ We 15 3 (Operating) SEIS, -G+w;Q+W,RQZA+EHF,... (4.8 0.029 | 5 (Operating) SEIS, G +w;Q+W;RQZA+EHF .. [ 5.4 0.034 | ¥ Pass | Detais..,
St. 16 (16) W5 16 3 (Operating) SEIS; -G+, Q+;RQFA+EHF .. [ 5.4 0.031 | 5 (Operating) SEIS; yG+u,Q+W;RQAAEHFo. | 5.4 0.033 |  Pass | Detais...
St. 16 (16) W6 16 3 (Operating) SEIS; -G+w,Q+W;RQEA+EHF,.. [4.9 0.028 | 5 (Operating) SEIS; rG+;Q+W;RQA:+EHF 2. | 5.5 0.033 |  Pass | Detais...
St.17(17) (W5 17 3 (Operating) SEIS, -G+, Q+w;RQEA+EHF,.. [ 5.4 0.031 | 5 (Operating) SEIS; yG+u;Q+W;RQA+EHF . | 5.5 0.032 |  Pass | Detals...
St.17(17) |[we 17 3 (Operating) SEIS, -G+v;Q+W;RQZAAEHF,... | 5.0 0.028 |5 (Operating) SEIS, +G+;Q+W,RQZAAEHF ;... | 5.6 0.033 | ¥ Pass | Detais...
St.18 (18) WS 18 3 (Operating) SEIS, -G+, Q+RQZA+EHF,.. [ 5.5 0.030 | 5 (Operating) SEIS, G +w;Q+W;RQZA+EHF .. [ 5.6 0.032 | ¥ Pass | Detais...
St. 18 (18) |W6 18 3 (Operating) SEIS; -G+w,Q+w;RQEA+EHF .. (4.9 0.027 | 5 (Operating) SEIS; yG+y;Q+W;RQA:+EHF. | 5.6 0.032 |  Pass | Detais...
St.19(19) (W6 19 3 (Operating) SEIS; -G+w;Q+w;RQFA+EHF.. [ 5.5 0.029 | 5 (Operating) SEIS; rG+w;Q+W;RQA:+EHF . | 5.6 0.031 | Pass | Detais...
St. 20 (roof) | W5 20 3 (Operating) SEIS; -G+, Q+W;RQEA+EHF .. | 5.4 0.028 | 5 (Operating) SEIS; rG+w;Q+W;RQA:+EHF . | 5.5 0.030 |  Pass | Detals...




MODEL9

Ref. | Siack Contbinaion Di 1 = ES Combination Dir 2 Pitor 2l & | Satus | Detils
5 (Operating) S Q 2.8 3 5(Operating v 2

si() |c |t 5 (Operating) SEIS, +G+;Q+wRQA+EHF. (20 [0.024 | 5 (Operating) SEIS, +G+usQ+usRQAA+EHF [19 (0,022 |  Pass | Detas...
St2(2) |3 |2 5 (Operating) SEIS, yG+u;Q+;RQzA+EHF .. 3.0 0.033 | 5(Operating) SEIS, + G+, Q+w;RQzA+EHF;,2. (2.2 0.023 |  Pass | Detais...
st.2(2) |C1 2 5 (Operating) SEIS, rG+y,Q+WRQeA+EHF 5. | 2.3 0,026 |5 (Operating) SEIS; yG+;Q+W;RQEAAEHFy 2 (2.2 0.023 | ¥ Pass | Detais...
St3(3) |3 (3 5 (Operating) SEIS; yG+w;Q+W;RQZA:+EHF 2. | 3.2 0.033 | 5 (Operating) SEIS, r G+, Q+WRQZA+EHF o2 [ 2.4 0.025 |  Pass | Detais...
s3(3) [c1 |3 5 (Operating) SEIS, +G+;Q+WRQA+EHFo (26 [0.027 | 5 (Operating) SEIS, +G+usQ+usRQA+EHF s [24 (0,025 |  Pass | Detais...
St4(4) [c3 |4 5 (Operating) SEIS, + G +,Q+wRQA+EHFo [32 (0,033 | 5 (Operating) SEIS, +G+usQ+usRQA+EHF [25 (0,025 |  Pass | Detais...
St4(4) [cu1 |4 3 (Operating) SEIS, -G +5Q+wRQA+EHFe [ 17 [0.017 | 5 (Operating) SEIS, +G+usQ+ R AAHEHF e [25 (0,025 | v Pass | Detais...
St5(5) [C3 |5 3 (Operating) SEIS, -G+w;Q+wRQzA+EHF,,.. 3.3 0.032 | 5 (Operating) SEIS, y G+, Q+WsRQEA+EHF- 2 [ 2.7 0.025 | « Pass | Detais...
St5(5) |C1 5 5 (Operating) SEIS, rG+u;Q+WsRQzA+EHF 2. | 29 0.028 |5 (Operating) SEIS; yG+;Q+W;RQZAAEHF2 |27 0.025 |  Pass | Detais...
St6(6) |C3 |6 3 (Operating) SEIS; -G +w;Q+W;RQzA:+EHF,.. | 3.5 0.032 | 5 (Operating) SEIS, rG+;Q+w;RQZA+EHF,2. [ 2.8 0.025 |  Pass | Detals...
St.6(6) |c0 |6 3 (Operating) SEIS, -G +5Q+WRQAAEHF. [30 (0,028 | 5 (Operating) SEIS, +G+u5Q+ R AHEHF-.. [28 (0,025 | o Pass | Detais...
7070 |3 |7 3 (Operating) SEIS, - G+5Q+WRQA+EHF-e (37 [0.032 | 5 (Operating) SEIS, +G+usQ+sRQAA+EHF [29 (0,025 |  Pass | Detals...
s7(7) |cu |7 3 (Qperating) SEIS, -G+,Q+wRQA+EHFe [25 (0,022 | 5 (Qperating) SEIS, +G+usQ+usRQA+EHF [29 (0,025 |  Pass | Detas...
St.8(8) |c48 |1 3 (Operating) SEIS, -G+w;Q+w;RQzA+EHF,,.. (4.1 0.035 | 5 (Operating) SEIS, y G+;Q+w;RQzA+EHF (. 3.2 0.027 | # Pass | Detais...
St8(8) |C45 |1 3 (Operating) SEIS, -G+, Q+wsRQZAe+EHF o0 | 3.5 0,030 |5 (Operating) SEIS; y G+;Q+W;RQEAAEHF,2. (3.2 0.027 | # Pass | Detais...
St9(9) |C48 |2 3 (Operating) SEIS; -G +w;Q+W;RQZA:A+EHF ... | 4.2 0.035 | 5 (Operating) SEIS, r G+, Q+wRQZA+EHF,,2. 3.3 0,027 | ¥ Pass | Detals...
$.9(9) |c6 |2 5 (Operating) SEIS, +G+u5Q+wRQAHEHF [37 (0,030 | 5 (Operating) SEIS, +G+usQ+uRQAAEHF [33 (0,027 | ¥ Pass | Detais...
.10 (10)| 48 |3 3 (Operating) SEIS, - G+,Q+WRQA+EHF. [43 (0,034 | 5 (Operating) SEIS, +G+usQ+sRQAA+EHF [33 (0,026 | o Pass | Detais...
.10 (10)|C26 |3 3 (Qperating) SEIS, - G+15Q+wsRQA+EHF. (38 [0.030 | 5 (Operating) SEIS, +G+usQ+ R AAEHF [33 (0,026 |  Pass | Detas...
St11(11)|c48 (4 3 (Operating) SEIS, -G+w;Q+,RQzA+EHF,,.. (4.4 0.034 | 5 (Operating) SEIS, + G+, Q+W;RQzA+EHF.. (3.3 0.025 | + Pass | Detais...
St11(11)|C45 |4 3 (Operating) SEIS, -G +y;Q+WuRQzA+EHF o1 | 4.0 0,031 |5 (Operating) SEIS; yG+;Q+W;RQZAAEHF,2. [3.3 0,025 | v Pass | Detals...
St12(12)|C48 |5 3 (Operating) SEIS, -G+w;Q+W,RQzA+EHF,,.. [4.5 0.033 | 3 (Operating) SEIS, -G+, Q+W;RQzA+EHF,,1. [3.3 0.025 |« Pass | Detais...
St.12(12) |36 |5 3 (Operating) SEIS, -G +5Q+wsRQA+EHF (36 [0.027 | 3 (Operating) SEIS, -G+usQ+uRQAAEHF [33 (0,025 | o Pass | Detais...
S.13(13)| 48 |6 3 (Operating) SEIS, -G +5Q+wRQA+EHFe [45 (0,032 | 3 (Operating) SEIS, -G+Q+uRQAAEHF [34 (0,024 | v Pass | Detas...
St.13(13)|C45 |6 3 (Operating) SEIS, -G +w;Q+W;RQzA:+EHF ... | 4.2 0.030 | 3 (Operating) SEIS, -G+, Q+wRQzA+EHF,.. [3.4 0.024 |  Pass | Detais...
St14(14)|C77 |1 3 (Operating) SEIS, -G+u;Q+w,RQzA+EHF,,.. (4.7 0.033 | 5(Operating) SEIS, + G+w;Q+W;RQzA+EHF 2. [3.6 0.024 |  Pass | Detais...
St. 14 (14) | €53 1 3 (Operating) SEIS, -G +u,Q+WRQZA+EHF 2,1, | 44 0,031 |5 (Operating) SEIS; yG+;Q+W;RQEAAEHF,2. [ 3.6 0,024 | v Pass | Detais...
St. 15 (15) | W6 15 3 (Operating) SEIS, -G +y,Q+wRQZA:+EHF . | 5.2 0.035 |3 (Operating) SEIS; -G+, Q+W;RQEAAEHF,.. [ 28 0.019 | Pass | Detais...
St15(15) | we |15 3 (Operating) SEIS, -G+5Q+WRQA+EHFe [40 (0,027 | 3 (Operating) SEIS, -G +usQ+uRQAAEHF-.. [38 (0,025 | o Pass | Detais...
St.16(16) |77 |3 3 (Qperating) SEIS, -G +Q+wRQA+EHFe [47 (0,031 | 5 (Operating) SEIS, +G+usQ+uRQA+EHFe [35 (0,023 | ¥ Pass | Detas...
St.16(16) | C58 (3 3 (Operating) SEIS, -G+, Q+W;RQZA:+EHF ... | 4.2 0.028 |5 (Operating) SEIS, +G+y,Q+W;RQZA+EHF 2. [ 3.5 0.023 |  Pass | Detais...
St17(17)|C77 |4 3 (Operating) SEIS, -G+u;Q+w,RQzA+EHF,,.. [4.6 0.029 | 5(Operating) SEIS, + G+, Q+WsRQEA+EHF- 2 [ 3.4 0.021 |  Pass | Detais...
St.17(17)| C58 |4 3 (Operating) SEIS, -G +y;Q+RQ:A+EHF 2,1, | 4.3 0.027 |5 (Operating) SEIS; yG+v;Q+W;RQEAAEHF, 2. [ 3.4 0,021 | ¢ Pass | Detals...
St. 18 (18) | C77 5 3 (Operating) SEIS; -G +w,Q+W;RQzA:+EHF ... | 46 0.029 | 5 (Operating) SEIS, yG+;Q+WRQZAAEHF,2. [3.4 0,021 | v Pass | Detais...
518 (18) | €53 |5 3 (Operating) SEIS, -G +5Q+WRQAHEHFe (45 [0.028 | 5 (Operating) SEIS, +G+u5Q+uRQAA+EHFz [34 (0,021 | o Pass | Detais...
St.19(19)| 77 |6 3 (Operating) SEIS, -G +,Q+WRQAHEHFes. [44 (0,027 | 5 (Operating) SEIS, +G+15Q+uRQAHEHFo [32 (0,019 |  Pass | Detas...
St.19(19)|CS8 |6 3 (Operating) SEIS, -G +w,Q+W;RQZA+EHF ... | 4.2 0,026 | 5 (Operating) SEIS, yG+;Q+wRQZA+EHF.2. [ 3.2 0.019 |  Pass | Detais...
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MODELI10

Stack Combination Dir PO Combington Dir 2 OO & | Sots | Detis
%.2(2) Cl 2 5 (Operating) SEIS, r G+, Q +w,RQzA+EHF o2 | 24 0,027 |5 (Operating) SEIS, r G+, Q+w;RQAAEHF . [ 2.2 0.023 | v Pass | Detais...
%.3(3) 23 3 5 (Operating) SEIS, G+y,Q+w,RQzA+EHF o, 2. | 3.4 0,036 |5 (Operating) SEIS, rG+;Q+w;RQAAEHF,. [ 24 0.024 | « Pass | Detais...
%.3(3) [cu1 (3 3 (Operating) SEIS, -G+y,Q+w,RQzA+EHFz, 1. |14 0.014 |5 (Operating) SEIS, yG+;Q+w;RQAAEHF . [ 24 0.024 | « Pass | Detais...
49 |3 |4 5 (Operating) SEIS, +G#u,Q+URQAAEH o [35 0035 | 5 (Operating) SEIS, +G#u,Q+ R AAEH o |25 [0.024 | o Pass | Detals...
st4(@ [t |4 5 (Operating) SEIS, +G4+u,Q+URQAAEH o[ 28 |0.028 | 5 (Operating) SEIS, +G+u,Q+ R AAEH o |25 0024 | o Pass | Detals...
505 |3 |5 5 (Operating) SEIS, +G+u,Q+URQ A EH o [36 0034 | 5 (Operating) SEIS, +G+u,Q+ R AAEHFon |26 0024 | o Pass | Detals...
&.5(5) [cCt 5 5 (Operating) SEIS, + G+, +wsRQA:+EHFys. [ 3.0 0,028 |5 (Operating) SEIS, +G+w;Q+W;RQAAEHF, |26 0.024 | v Pass | Detalls...
5.6 (6) 3 |6 3 (Operating) SEIS, -G+u;Q+WRQEA+EHFo. | 37 0,034 | 5 (Operating) SEIS, rG+u,Q+U:RQ A+ EHF oo [ 27 0.024 | « Pass | Detais...
5.6 (6) cl (6 3 (Operating) SEIS, -G +y;Q+W;RQ:A+EHFs,.1, |23 0.021 | 5 (Operating) SEIS, + G+1:Q+wRQA+EHFs,2 (2.7 0.024 | v Pass | Detais...
s.7(7) |7 3 (Operating) SEIS, -G+y;Q+w,RQZA+EHF.,.. [3.8 0.034 | 5 (Operating) SEIS, + G+1,Q+WRQA+EHF,,.. [ 28 0.024 | ¢ Pass | Detais...
s.7(7) |[cCt 7 5 (Operating) SEIS, yG+y,Q+WsRQzA+EHF,,2. [3.3 0.029 |5 (Operating) SEIS, s G+, Q+W;RQAAEHF ... | 2.8 0.024 | « Pass | Detais...
s.8(8) [c#8 |1 3 (Operating) SEIS, -G+, Q+w;RQEA+EHF,,.., [43 0.036 |5 (Operating) SEIS, s G+, Q+w;RQAAEHF .. [ 3.1 0.025 | « Pass | Detais...
ste(s) | |t 5 (Operating) SEIS, rG+v,Q+ R A EH o [ 36 0031 | 5 (Operating) SEIS, +G4v,Q+ R AAEH oz |31 0025 | o Pass | Detals...
%909 |8 |2 3 (Operating) SEIS, -G#u,Q+RY A+ EH o [44 0036 | 5 (Operating) SEIS, +G#u,Q+ R AAEH o |31 0025 | o Pass | Detals...
%909 |5 |2 3 (Operating) SEIS, -G#u,Q+ R A EH - [ 38 |0.031 | 5 (Operating) SEIS, G40+ R AAEH o [31 0025 | o Pass | Detals...
S.10(10) |C48 |3 3 (Operating) SEIS, -G#u,Q+URQAAEHFo [45 0035 | 3 (Operating) SEIS, -G#u,Q+uREAAEH o |31 0024 | o Pass | Detals...
S.10(10) |C36 |3 3 (Operating) SEIS, -G+u;Q+URTAAEHFo[32 0025 | 3 (Operating) SEIS, -G+u,Q+uREAAEHFo (31 0024 | o Pass | Detals...
Stii(il) |48 |4 3 (Operating) SEIS, -G+u,Q+URQAAEHFo . [45 0035 | 3 (Operating) SEIS, -G+u,Q+uRQEAAEHF.. (32 0024 | o Pass | Detals...
st11(11) [C6 |4 3 (Operating) SEIS, -G +y;Q+wRQzA+EHFs,1. [ 3.9 0.030 |3 (Operating) SEIS, -G+w:Q+W:RQAAEHF,. [ 3.2 0.024 | v Pass | Detais...
St.12(12) (C48 |5 3 (Operating) SEIS, -G+y;Q+WsRQZAe+EHF s, [46 0034 | 3 (Operating) SEIS, - G+u,Q+U:RQ A+ EHF-. [ 3.2 0.023 | v Pass | Detalls...
st.12(12) [C45 |5 3 (Operating) SEIS, G+, Q+WsRQTA:#EHF: . [4.1 0.030 | 3 (Operating) SEIS, -G+, Q+WRQEA+EHF:,... [ 3.2 0.023 | v Pass | Detais...
.13 (13) | W6 13 3 (Operating) SEIS, -G+y,Q+W,RQTA+EHF, 1, 5.1 0,036 |3 (Operating) SEIS, -G+y;Q+W:RQEAAEHF,,.. |25 0.017 | ¢ Pass | Detalls...
st13(13) (we |13 3 (Operating) SEIS, -G+ Q+WREAAEHF,,.. |37 [0.026 | 3 (Operating) SEIS, - G+sQ+WREAAEHF,., (33 [0.023 | o Pass | Detals..,
st14(14) |7 |1 3 (Operating) SEIS, -G+, Q+WREAAEHF,,.. (48 [0.033 | 3 (Operating) SEIS, G+ Q+WREAAEHF,., |34 [0.023 | o Pass | Detals..,
S.14(14) (C71 |1 3 (Operating) SEIS, -G+y;Q+w;RQzAA+EHF:, 1. |41 0.028 | 3 (Operating) SEIS; ;-G+1;Q+wRQA+EHF . [ 3.4 0.023 | ¢ Pass | Detalls...
S.15(15) (C77 |2 3 (Operating) SEIS, -G+y;Q+w,RQzAA+EHF:,.1. [4.7 0.032 | 3 (Operating) SEIS; ;-G+;Q+wRQZA+EHF,.. [ 3.3 0.022 | ¢ Pass | Detalls...
St15(15) |C53 |2 3 (Operating) SEIS, -G+u;Q+ R A+ EH s [44 0029 | 3 (Operating) SEIS, G40+ R AAEH s [33 0022 | o Pass | Detals...
St.16(16) (C77 |3 3 (Operating) SEIS, ~G+u;Q+w,RQzA+EHF,, .. |46 0.030 | 3 (Operating) SEIS, ~G+uw,Q+w,RQzA+EHF,,.. [3.3 0.021 | + Pass | Detais...
S16(16) |7 |3 3 (Operating) SEIS, -G+u;Q+URQAAEHF [42 0027 | 3 (Operating) SEIS, -G+v,Q+uREAAEHFo. [33 0021 | o Pass | Detals...
s17(17) |cm |4 3 (Operating) SEIS, -G+u,Q+URQAEHF v [46 0029 | 5 (Operating) SEIS, +G+u,Q+uREAAEHFon [32 0020 | o Pass | Detals...
S17(17) |ws 17 3 (Operating) SEIS, -G+, Q+WRQZAAEHF, . (4.1 0,026 | 5(Operating) SEIS, G+, Q+WRQEA+EHF, . [ 3.3 0.020 | + Pass | Detais..,
St 18 (18) | W6 18 3 (Operating) SEIS, -G+, Q+WRQTAAEHFo. 5.4 0,034 | 3 (Operating) SEIS, -G+, Q+WRQA+EHF,. [ 27 0.016 | v Pass | Detais..,
St. 18 (18) |ws 18 3 (Operating) SEIS, G+, Q+WsRQTA:#EHF, [4.1 0,025 | 3 (Operating) SEIS, -G+1:Q+WRQZA+EHF,... [ 3.9 0.023 | v Pass | Detais...
St.19(19) |[C77 |6 3 (Operating) SEIS, G +y;Q+WRQZAAEHF.... [4.4 0.026 | 5 (Operating) SEIS, +G+1,Q+WRQA+EHF ;2. [ 3.1 0.018 | « Pass | Detais...
S.19(19) (C71 |6 3 (Operating) SEIS, -G+y,Q+W,RQEAAEHF,.. [4.2 0,025 |5 (Operating) SEIS, s G+, Q+W;RQAAEHF .. [ 3.1 0.018 | + Pass | Detals..,
St.20 (roof) [ C77 |7 3 (Operating) SEIS, -G+y,Q+W,RQEEAA+EHF,.., [4.2 0.025 |3 (Operating) SEIS, -G+, Q+W;RQAAEHF,... [ 29 0.016 | « Pass | Detalls...
5t.20 (roof) [ C53 |7 3 (Operating) SEIS, G +w;Q+WsRQzAAEHFo [ 4.1 0.024 | 3 (Operating) SEIS, ;-G+1;Q+wRQA+EHF .. [ 2.9 0.016 | + Pass | Detals...
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117

Stack Conbinaon Dir =4 K" Conbinaton Dir 2 Pt 2| & | Sats | petis
5 (Operating) SE! +4;Q+WU,RQEAAEHF g, 3 5 (Operating) SEIS, r G+w;Q+W;RQEA A EHF oz, 1.9

s1(1) ¢ |1 5 (Operating) SEIS, +G+,Q+WRQAAEH o |22 0,026 | 5 (Operating) SEIS, +G+usQ+wRQAHEHFoe [19 (0,021 | o Pass | Detais...
st2(2 |3 |2 5 (Operating) SEIS, rG+w;Q+w,RQZAAEHF 2. (3.4 0.037 | 5 (Operating) SEIS, rG+u;Q+w;RQzAAEHF .2 (2.1 0.022 | ¢ Pass | Detais...
s2(2) Q1 2 5 (Operating) SEIS, rG+y;Q+w;RQZAAEHF .2, (2.5 0.027 | 5 (Operating) SEIS, rG+w;Q+w;RQzAAEHF, 2 (2.1 0.022 | ¢ Pass | Detais...
s3(3) |3 |3 5 (Operating) SEIS, +G+,Q+WRQA+EHFoxr |36 [0.037 | 5 (Operating) SEIS, +G+w:Q+W:RQA+EHFoes [23 (0,022 | ¥ Pass | Detais...
s.3(3) |c11 |3 3 (Operating) SEIS, - G+v;Q+WRQA+EH o [14  [0.014 | 5 (Operating) SEIS, +G+wQ+WRQ:AHEHFox |23 0,022 | o Pass | Detais...
St.4(4) |C3 4 5 (Operating) SEIS; y G+w,Q+WRQzA+EHFz,2. 3.7 0.036 | 5 (Operating) SEIS; y G+w;Q+WsRQzA+EHFz 2. (2.4 0,022 | ¢ Pass | Detais...
st4(4) |C1 4 5 (Operating) SEIS, rG+v,Q+;RQzAAEHF . [ 28 0.028 | 5 (Operating) SEIS, rG+u,Q+w;RQzAAEHF .2 [ 2.4 0.022 | v Pass | Detais...
St.5(5) |C3 |5 5 (Operating) SEIS; y G+v;Q+WsRQzA+EHF:,2. [3.7 0.036 |5 (Operating) SEIS, y G+w;Q+W;RQzA+EHF;,2. [ 2.4 0.022 |+ Pass | Detais...
s.5(G) |c1 |5 5 (Operating) SEIS, +G+;,Q+WRQAAEHF,2. |30 [0.028 | 5 (Operating) SEIS, +G+usQ+wRQA+EHF [24 (0022 | ¥ Pass | Detais...
St6(6) |23 |6 3 (Operating) SEIS, - G+y;Q+W:RQA+EHFs. [38 (0,035 | 5 (Operating) SEIS, +G+:Q+WRQ:AAEHFox 25 [0.022 | o Pass | Detais...
St6(6) [Cu1 |6 3 (Operating) SEIS, -G+;Q+V:RQFA+EHFos0 | 2.2 0.020 | 5 (Operating) SEIS, G+v;Q+w;RQzAAEHF .z (2.5 0.022 | ¢ Pass | Detais...
st7(7) |3 |7 3 (Operating) SEIS, -G+, Q+V;RQFAAEHF.. | 4.0 0.035 | 5 (Operating) SEIS, - G+w,Q+u;RQzAA+EHF .2 [ 26 0.021 | ¢ Pass | Detais...
s.7(7) |C1 7 5 (Operating) SEIS, y G+v;Q+WRQzA+EHF,2. 3.2 0.028 |5 (Operating) SEIS, y G+y;Q+W;RQzA:+EHF:,2. [ 2.6 0.021 | + Pass | Detais...
$.8(8) |48 |1 3 (Operating) SEIS, -G+v;Q+WRQA+EH o [44  [0.037 | 5 (Operating) SEIS, +G+14Q+WRQ:AAEHFox |20 0,023 | o Pass | Detais...
St.8(8) |C45 1 3 (Operating) SEIS, -G+;Q+w,RQZA+EHF,,.. | 3.8 0.032 | 5(Operating) SEIS, r G+, Q+W;RQzA:+EHF:2 [ 2.9 0.023 | ¢ Pass | Detais...
St9(9) |c48 |2 3 (Operating) SEIS, -G+, Q+W:RQEA+EHF5. | 4.5 0.037 | 3 (Operating) SEIS, -G+u;Q+u;RQZAAEHF .. (3.0 0.023 | ¢ Pass | Detais...
St9(9) |C45 |2 3 (Operating) SEIS; -G+1;Q+V;RQFA+EHF.0 | 3.9 0.032 | 3 (Operating) SEIS, -G+w;Q+w;RQzAAEHF .. (3.0 0.023 | ¢ Pass | Detais...
St.10(10)|C48 |3 3 (Operating) SEIS, -G+1;Q+w,RQZA+EHF,,... |46 0.036 | 3 (Operating) SEIS, -G +y,Q+W;RQzA:+EHF:,.. [3.0 0.023 | ¢ Pass | Detais...
St.10 (10) | C26 |3 3 (Operating) SEIS, - G+v;Q+W:RQA+EHFs. [38 (0,030 | 3 (Operating) SEIS, -G+1:Q+WRQ:AAEHFs 30 [0.023 | o Pass | Detais...
St. 11 (11) | C48 4 3 (Operating) SEIS, -G+;Q+w,RQZA+EHFy,.. |47 0.035 |3 (Operating) SEIS; -G +w,Q+WsRQzAe+EHFz. [3.1 0.022 | ¢ Pass | Detais...
St.11(11)|C36 |4 3 (Operating) SEIS; -G+;Q+W;RQEA+EHF,0 | 3.3 0.025 | 3 (Operating) SEIS, -G+u;Q+w;RQzAAEHF .. (3.1 0.022 | ¢ Pass | Detais...
St.12(12)|C48 |5 3 (Operating) SEIS, -G+, Q+W;RQEA+EHFy,. |47 0.034 | 3 (Operating) SEIS, -G+u,Q+w;RQzAAEHF,,.. (3.1 0.022 | v Pass | Detais...
St.12(12)|C26 |5 3 (Operating) SEIS, -G+1;Q+w,RQZA+EHF,,... |40 0.029 | 3 (Operating) SEIS; -G+w;Q+W;RQzA+EHF:,1. [ 3.1 0.02 | ¢ Pass | Detais...
St.13(13)|C48 |6 3 (Operating) SEIS, -G+v;Q+W:RQA+EHFs. [46 (0,033 | 3 (Operating) SEIS, -G +w:Q+WRQ:AAEH s [3.1  0.021 | o Pass | Detais...
St. 13 (13) | C36 6 3 (Operating) SEIS, -G+1;Q+w,RQZA+EHF .. | 3.6 0.026 | 3 (Operating) SEIS, -G+u;Q+W;RQzA+EHF,,.. (3.1 0.021 | v Pass | Detais...
St.14(14)|C77 |1 3 (Operating) SEIS, -G+1;Q+W;RQEAAEHF,. | 4.8 0.033 | 3 (Operating) SEIS, -G+y;Q+w;RQzAAEHFs,.. (3.3 0,021 | ¥ Pass | Detais...
St. 14 (14) | W8 14 3 (Operating) SEIS, -G+1;Q+w;RQZA+EHF,,... | 3.8 0.026 |5 (Operating) SEIS, +G+w;Q+W;RQzA:+EHFo2. 3.3 0,022 | ¢ Pass | Detais...
St. 15 (15) | W6 15 3 (Operating) SEIS, -G+1;Q+w,RQZA+EHF,,... | 5.5 0.037 | 3 (Operating) SEIS, -G +v,Q+W;RQzA:+EHF:.1. [ 2.6 0.016 | v Pass | Detais...
S.15(15) | W8 |15 3 (Operating) SEIS, -G+v;Q+WRQA+EHFs. [3.9  [0.026 | 3 (Operating) SEIS, -G+w:Q+WRQ:AAEHFs |35 0,022 | o Pass | Detais...
St.16(16) | C77 |3 3 (Operating) SEIS, -G+;Q+V;RQFA+EHF.. | 4.7 0.030 | 3 (Operating) SEIS, -G+u,Q+w;RQzAAEHF .. (3.2 0.020 | v Pass | Detais...
St.16(16) | C53 |3 3 (Operating) SEIS, -G+, Q+W;RQFAAEHF,,. |43 0.028 | 3 (Operating) SEIS, -G+u,Q+;RQZAAEHF,,.. (3.2 0.020 | v Pass | Detais...
St17(17)|C77 |4 3 (Operating) SEIS, -G+;Q+w,RQZA+EHF,,... | 4.6 0.029 | 3 (Operating) SEIS; -G +v;Q+WsRQzA+EHF,1. (3.1 0.019 | v Pass | Detais...
St17(17)|C71 |4 3 (Operating) SEIS, -G+;Q+y,RQZA+EHF,,... | 4.1 0.026 | 3 (Operating) SEIS, -G+, Q+WsRQzA+EHF,. 3.1 0.019 | v Pass | Detais...
St.18(18)|C77 |5 3 (Operating) SEIS, - G+u;Q+WRQAAEHFs. [46  [0.028 | 5 (Operating) SEIS, +G+Q+WRQ:AAEHFsx |31 [0.018 | o Pass | Detais...
St.18(18) [ C58 |5 3 (Operating) SEIS, -G+, Q+V;RQA+EHF,. | 4.1 0.026 | 5 (Operating) SEIS, rG+u,Q+W;RQzA#EHF 2. 3.1 0.018 | v Pass | Detais...
St.19(19)|C77 |6 3 (Operating) SEIS, -G+, Q+W:RQEA+EHF,, . |44 0.026 | 5 (Operating) SEIS, rG+u,Q+;RQzAAEHF 2. (3.0 0.017 | v Pass | Detais...
St19(19)|C71 |6 3 (Operating) SEIS, -G+y,Q+wRQZAAEHF .. (4.1 0.025 |5 (Operating) SEIS, +G+u;Q+W;RQzA+EHF -2 [ 3.0 0.017 | + Pass | Detais...



MODEL 12

PRI rei | Siack Combinaton Dir 1 Do | Combinaton Dir 2 Pioor | | Sots | Deits
) 5 (Operating) S W Q+yRQHAAEHFz, 2.3 5 (Operating) SEIS, + G+, Q+w;RQHAAEHF .2 0.019
st1(1) |c1 1 5 (Operating) SEIS, #G+u,Q+WRQAAEHF,, 2. [ L7 0.019 | 5 (Operating) SEIS, rG+y;Q+usRQ=AAEHF,,o. (1.7 0.019 | ¢ Pass | Detais...
s.2(2) |3 |2 5 (Operating) SEIS, r G+, Q+WRQFA+EHF o | 2.5 0,028 |5 (Operating) SEIS, rG+u;Q+¥;RQ:AHEHF 5z, [ 2.0 0,021 | ¢ Pass | Details...
s.2(2) |ct 2 5 (Operating) SEIS, £ G+y;Q+usRQEA+EHFo, | 20 0.021 |5 (Operating) SEIS, rG+u;Q+w;RQzA+EHF.... [ 2.0 0.021 |+ Pass | Detail...
s3(3) |3 |3 5 (Operating) SEIS, r G+ Q+URQEAAEH o 27 (0,028 | 5 (Operating) SEIS, yG+u,Q+URQ AR, (22 [0.022 | o Pass | Detals...
s3(3) |C 3 5 (Operating) SEIS, r G+, Q +WsRQTA+EHF oz [ 2.2 0,023 | 5 (Operating) SEIS, rG+yuQ+W:RQEA+EHF g [ 22 0.022 | ¢ Pass | Detais...
SL4(4) |3 |4 3 (Operating) SEIS, - G+y2Q+ysRQ:A+EHFo,., | 2.8 0.028 | 5(Operating) SEIS, yG+v;Q+w;RQA+EHF o, |24 (0023 |  Pass | Details...
St4(4) |1l |4 3 (Operating) SEIS, G+ QHURQEAAEHF o L7 |0.016 | 5 (Operating) SEIS, yG+u:Q+URQA+EHF.o. |24 [0.023 |  Pass | Detals...
St5(s) |C23 |5 3 (Operating) SEIS, +G+W;Q+W:RQZA+EHF e, | 3.0 0,028 | 5 (Operating) SEIS, G+, Q+W:RQEA+EHF oo | 26 0.024 | ¢ Pass | Detais...
St.5(5) |C1 5 5 (Operating) SEIS, yG+y;Q+W:RQzA:+EHFz,2, | 26 0,025 | 5 (Operating) SEIS, rG+yuQ+¥:RQAAEHF ., | 26 0.024 | ¢ Pass | Detalls...
S6(6) |23 |6 3 (Operating) SEIS, G+ QHURQEAAEH o |31 (0,028 | 5 (Operating) SEIS, yG+u:Q+URQA+EHF.o. |27 [0.024 |  Pass | Detals...
st.6(6) |C1 6 5 (Operating) SEIS, rG+y;Q+W;RQZA:+EHFez, |28 0,025 |5 (Operating) SEIS, rG+yuQ+W:RQEA+EHF oo | 27 0.024 | ¢ Pass | Detals...
s7(n |3 |7 3 (Operating) SEIS, -G+y;Q+usRQA+EHF,,.o. [ 3.3 0,028 | 5(Operating) SEIS, rG+yuQ+¥:RQAAEHF ., | 28 0.024 |  Pass | Detais...
s7(n |ca |7 3 (Operating) SEIS, G+, Q+URQEAAEHFo |30 (0,026 | 5 (Operating) SEIS, rG+u:Q+URQA+EHF.o. |28 [0.024 |  Pass | Detals...
St8(8) |C48 |1 3 (Operating) SEIS, -G+, Q+W;RQTA:+EHFoe. [ 3.7 0.031 |5 (Operating) SEIS, r G+, Q+W;RQZA+EHFze 3.2 0.026 | ¢ Pass | Detalls...
St.8(8) |C36 |1 3 (Operating) SEIS, -G+y,Q+usRQEA+EHF,,.o. [ 2.7 0,023 | 5(Operating) SEIS, rG+yuQ+¥:RQAAEHF 2 [ 3.2 0.026 |  Pass | Detais...
S9(8) |c48 |2 3 (Operating) SEIS, G+ Q+URQAAEHF.. |38 (0,031 | 5 (Operating) SEIS, rG+u,Q+URQA+EHF. .. |32 [0.025 |  Pass | Detas...
St9(9) |C |2 3 (Operating) SEIS, -G+, Q+W;RQTA:+EHFye. | 3.4 0.028 |5 (Operating) SEIS, r G+, Q+W;RQZA+EHFze 3.2 0.025 | ¢ Pass | Detalls...
St.10(10)| C48 |3 3 (Operating) SEIS, -G+y,Q+usRQEAAEHF,,... [4.0 0.031 |5 (Operating) SEIS, rG+v;Q+w;RQZA+EHF,. 3.3 0.025 |  Pass | Detais...
.10 (10)| €45 |3 3 (Operating) SEIS, G+ Q+URQEAAEHFow |37 (0,028 | 5 (Operating) SEIS, sG+u:Q+URQA+EHF.o. |33 [0.025 |  Pass | Detas...
st.i1(11)|cas (4 3 (Operating) SEIS, -G+ysQ+WsRQEA+EHF 0 [ 4.1 0.031 | 5 (Operating) SEIS, rG+v;Q+WsRQZAA+EHF s, 3.3 0.025 | ¢ Pass | Detals...
sti1(1)|C6 |4 3 (Operating) SEIS, -G+y,Q+usRQEAAEHF,, ... [ 3.7 0.028 |5 (Operating) SEIS, rG+v;Q+w;RQZA+EHFz. 3.3 0.025 | ¢ Pass | Detalls...
S.12(12)| 48 |5 3 (Operating) SEIS, G+ Q+URQAAEHFo 42 (0,031 | 5(Operating) SEIS, yG+u:Q+URQAHEHF... |34 [0.024 |  Pass | Detas...
St.12(12)|C26 |5 3 (Operating) SEIS, -G+y5Q+WsRQEA+EHF: o0 [ 3.9 0.028 | 5 (Operating) SEIS, rG+y;Q+WsRQZAA+EHF 2. 3.4 0.024 |  Pass | Detals...
St. 13 (13) | W6 13 3 (Operating) SEIS, -G+y,Q+WsRQZAAEHF,, ... [4.5 0.032 | 3 (Operating) SEIS, -G+v;Q+w;RQZA+EHF.. (2.6 0.018 | ¢ Pass | Detais...
S13(13) w8 |13 3 (Operating) SEIS, G+ Q+URQEAAEHFo |36 (0,026 | 5 (Operating) SEIS, sG+u,Q+URQAHEHF... |35 [0.024 |  Pass | Detas...
st.14(14)|Ccm7 |1 3 (Operating) SEIS; -G+, Q+W;RQAAEHFo.. [4.5 0.031 | 5 (Operating) SEIS, s G+4;Q+WsRQZAA+EHF 2. 3.5 0.024 |  Pass | Detals...
St.14(14)|C74 |1 3 (Operating) SEIS; -G+y,Q+:RQZA+EHFs,., | 4.2 0.028 |5 (Operating) SEIS, rG+v;Q+w;RQZAAEHFz2. 3.5 0.024 | ¢ Pass | Details...
s.15(15)| €77 |2 3 (Operating) SEIS, G+, Q+URQEAAEHFo. |45 (0,030 | 5 (Operating) SEIS, +G+u:Q+URQAHEHF-o. [3.5 (0023 |  Pass | Detals...
St.15(15)|C71 |2 3 (Operating) SEIS; -G+, Q+W;RQAAEHFs. [4.0 0,027 | 5 (Operating) SEIS, rG+4;Q+WsRQZAA+EHF 2. 3.5 0.023 | ¢ Pass | Detals...
St. 16 (16) | C77 |3 3 (Operating) SEIS; -G+y,Q+w:RQZA+EHF,., | 4.4 0.028 |5 (Operating) SEIS, rG+v;Q+w;RQZAAEHFz2. 3.5 0.022 | ¢ Pass | Details...
516 (16)| €53 |3 3 (Operating) SEIS, G+ Q+URQEAAEHFo 42 (0,027 | 5(Operating) SEIS, +G+u:Q+URQAHEHF-. |35 [0.022 |  Pass | Detas...
sz 7 |4 3 (Operating) SEIS, -G+y,Q+W,RQEAHEHF, 0 | 4.4 0,027 | 5 (Operating) SEIS, rG+;Q+WsRQZAA+EHF . 3.4 0.021 | ¢ Pass | Detals...
St.17(17)| C58 |4 3 (Operating) SEIS; -G+w;Q+W;RQA+EHF... [4.0 0.025 |5 (Operating) SEIS, rG+y;Q+w;RQZAAEHFz. 3.4 0.021 | ¢ Pass | Detalls...
St18(18) | we |18 3 (Operating) SEIS, G+ Q+URQAAEHF 49 (0,030 | 3 (Operating) SEIS, +G+u:Q+URQAHEHF-.. |29 [0.017 |  Pass | Detas...
St. 18 (18) | W8 18 3 (Operating) SEIS, -G+y,Q+W,RQZAAEHF,. [4.0 0.024 | 5(Operating) SEIS, #G+y,Q+WREA+EHF. o (41 0.024 | ¢ Pass | Detalls...
St.19(19)| C77 |6 3 (Operating) SEIS; -G+w,Q+w:RQZA+EHF,., | 4.2 0,025 | 5(Operating) SEIS, yG+yQ+w:RQAA+EHF,. (3.2 0.019 | ¢ Pass | Details...
St.19(19)1C58 |6 3 (Operating) SEIS, ~-G+u>0+usROZAA+EHF-.... [4.0 0.024 | 5 (Operating) SEIS. <G+1:0+wRQZAAEHF-..o. [ 3.2 0.019 | ¢ Pass | Detals...
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MODEL13

Stack Combination Dir 1 D"[“"B,:]’ " &, Combination Dir 2 D"m’ 2 & | Sous | Detis
5 (Operating) S AEHF e 5 (Operating) SEIS, yG+;Q+w:R( EHFgez 1.7

si() |c1 |1 5 (Operating) SEIS, rG+y;Q+W:RQA+EHFs [19 (0,021 | 5 (Operating) SEIS, +G+u;Q+WRQAAEHFos |17 [0.019 | o Pass | Detas...
200 |3 |2 5 (Operating) SEIS, rG+u;Q+W:RQGA+EHFoa [27 (0,030 | 5 (Operating) SEIS, +G+,Q+WRQA+EHFoz |20 0021 | o Pass | Detais...
st.2(2) |C1 2 5 (Operating) SEIS, G+, Q+W;RQZA+EHF,2. | 2.1 0.023 |5 (Operating) SEIS; + G+u;Q+w;RQzA+EHF 2. | 2.0 0.021 | ¢ Pass | Detais...
St3(3) |3 |3 5 (Operating) SEIS; y G+, Q+W:RQA+EHF 2, | 2.9 0,030 |5 (Operating) SEIS, yG+u;Q+;RQZA+EHF oo | 2.3 0,023 | v Pass | Detais...
St3(3) |C1 3 5 (Operating) SEIS, G+, Q+W;RQA+EHF.2. | 2.4 0.025 |5 (Operating) SEIS, yG+v,Q+wRQzA+EHF,,. | 2.3 0.023 | v Pass | Detais...
st4(4) |c3 |4 5 (Operating) SEIS, rG+u;Q+W:RQA+EHF- [29 (0,029 | 5 (Operating) SEIS, +G+:Q+W:RQA+EHFoez |24 [0.023 | o Pass | Detais...
st4(4) |c11 |4 3 (Operating) SEIS, rG+u;Q+WRQEA+EHF-. 16 [0.016 |5 (Operating) SEIS, rG+,Q+WRQAAEHFoz |24 [0.023 | o Pass | Detais...
$.5() |3 |5 3 (Operating) SEIS, -G+y;Q+W:RQEA+EHFoi. [31 (0,030 | 5 (Operating) SEIS, rG4w;Q4w:RQAAEHFon (26 [0.024 | o Pass | Detais...
St.5(5) |Ct 5 5 (Operating) SEIS; y G+, Q+WRQA+EHFz 2. | 2.7 0.026 | 5 (Operating) SEIS, G+, Q+;RQZA+EHF 5 | 26 0,024 | ¥ Pass | Detais...
St6(6) |C3 |6 3 (Operating) SEIS, -G+, Q+W:RQA+EHFo,1, | 3.3 0.030 |5 (Operating) SEIS, - G+w;Q+W;RQZA+EHF 5 | 27 0.024 | v Pass | Detais...
st.6(6) |C1 |6 5 (Operating) SEIS, +G+u;Q+U:RQAeHEHFoi. (29 [0.026 | 5 (Operating) SEIS, +G+u:Q+UsRQAe+EHFos |27 [0.024 | ¥/ Pass | Detai...
7070 |3 |7 3 (Operating) SEIS, -G+u;Q+W:RQA+EHF-1. [34 (0,030 | 5 (Operating) SEIS, +G+u,Q+WRQA+EHF22 |28 [0.024 | o Pass | Detais...
s7(7) |cu |7 3 (Operating) SEIS, - G+u;Q+WRQEA+EH o [24 (0,021 | 5 (Operating) SEIS, +G+u,Q+wRQA+EHFo2. |28 [0.024 | o Pass | Detais...
St.8(8) |c48 |1 3 (Operating) SEIS, - G+yQ+W:RQAAEHF. [38 0,032 | 5 (Operating) SEIS, rG+Q+W:RQAAEHFoz [31 0,025 | o/ Pass | Detais...
St.8(8) |C6 |1 5 (Operating) SEIS, r G+, Q+WsRQA+EHF oo, | 3.4 0.028 |5 (Operating) SEIS, rG+v;Q+;RQEA+EHF 50 | 3.1 0,025 | v Pass | Detais...
St9(9) |c48 |2 3 (Operating) SEIS; -G+, Q+WsRQA+EHF 21, | 3.9 0.032 |5 (Operating) SEIS, rG+u;Q+;RQZAAEHF, 2 | 3.2 0.025 | Pass | Detais...
St9(9) |C6 |2 5 (Operating) SEIS, G+, Q+W;RQZA+EHF,. | 3.5 0.028 |5 (Operating) SEIS, y G+v;Q+W;RQzA+EHFy,... 3.2 0.025 | Pass | Detais...
St.10(10)|C48 |3 3 (Operating) SEIS, - G+y;Q+W:RQA+EHFos [41 (0,032 | 5 (Operating) SEIS, rG+u5Q+ R A+EHFoz |32 [0.024 | o Pass | Detais...
.10 (10)| C36 |3 3 (Operating) SEIS, -G+u;Q+W:RQA+EHF- [31 (0,024 | 5 (Operating) SEIS, +G+u,Q+WRQAAEHFoz |32 [0.024 | o Pass | Detais...
St. 11 (11) | wé 1 3 (Operating) SEIS, -G+, Q+w;RQA+EHF,1. | 4.3 0.033 |3 (Operating) SEIS; G +v;Q+WRQzA+EHF,,.. | 2.4 0,017 | ¢ Pass | Detais...
St.11(11)|C6 |4 3 (Operating) SEIS; -G+y;Q+W:RQA+EHF 5. | 3.7 0.028 |5 (Operating) SEIS, - G+v;Q+W;RQEA+EHF o | 3.2 0,023 | ¥ Pass | Detais...
St.12(12)|C48 |5 3 (Operating) SEIS, -G+, Q+WsRQA+EHF o1, | 4.2 0.031 |5 (Operating) SEIS, G +u;Q+;RQZA+EHF o | 3.2 0.023 | Pass | Detais...
St.12(12)|C36 |5 3 (Operating) SEIS, -G+, Q+W,RQZA+EHF,.. | 3.4 0.025 |5 (Operating) SEIS, y G+v;Q+W;RQzA+EHFy,. 3.2 0.023 | v Pass | Detais...
S.13(13)|C48 |6 3 (Operating) SEIS, -G+w;Q+W:RQA+EHF-i [43 (0,030 | 5 (Operating) SEIS, rG+w;Q+wRQAHEHFon (32 {0022 | o Pass | Detais...
S.13(13)|C36 |6 3 (Operating) SEIS, -G+u;Q+WRQA+EHF-. [36 (0,025 |5 (Operating) SEIS, +G+,Q+WRQAAEHFon |32 [0.022 | o Pass | Detais...
st.14(14)|C77 |1 3 (Operating) SEIS; -G+, Q+W:RQA+EHF 5,1, | 44 0.030 |5 (Operating) SEIS, - G+u;Q+;RQZAA+EHF . | 3.4 0,022 | ¥ Pass | Details...
St.14(14)| €53 |1 3 (Operating) SEIS; -G+y;Q+W:RQA+EHFz1. | 41 0,028 |5 (Operating) SEIS, - G+u;Q+W;RQEA+EHF o | 3.4 0,022 | ¢ Pass | Detais...
s15(5)|cm7 |2 3 (Operating) SEIS, +G+u:Q+U:RQAHEHF s [44 (0,030 |5 (Operating) SEIS, +G+v:Q+u:RQAHEHFox [33 (0,021 | v/ Pass | Detais...
St.15(15)[cs8 |2 3 (Operating) SEIS, -G +u;Q+U:RQAHEHFoi 40 (0,026 | 5 (Operating) SEIS, +G+u:Q+UsRQAHEHFoi |33 [0.021 |  Pass | Detai...
S.16 (16)| €77 |3 3 (Operating) SEIS, -G+u;Q+W:RQEA+EHFo [44 (0,028 | 5 (Operating) SEIS, rG+,Q+W:RQA+EHFoez |33 [0.020 | o Pass | Detais...
S.16 (16)| €58 |3 3 (Operating) SEIS, G+u:Q+W:RQAAEHFe [40 0,026 | 5 (Operating) SEIS, rG+Q+W:RQAAEHFo [33  [0.020 | o Pass | Detais...
St. 17 (17) | we 17 3 (Operating) SEIS; -G+y;Q+W:RQA+EHF ... | 49 0.031 | 3 (Operating) SEIS, -G+u,Q+;RQEA+EHF,.. | 27 0,016 | v Pass | Detais...
St.17 (17) | w8 17 3 (Operating) SEIS; -G+, Q+WRQA+EHF,1. | 3.9 0,024 | 5 (Operating) SEIS, G+u;Q+V;RQZA+EHF.. [ 3.9 0,023 | ¥ Pass | Detais...
St.18(18)| C77 S 3 (Operating) SEIS, -G+, Q+W;RQZA+EHF,,.. | 4.3 0.026 |5 (Operating) SEIS, y G+v;Q+W;RQzA+EHFy,2. 3.2 0.019 | v Pass | Detais...
S.18(18)| €71 |5 3 (Operating) SEIS, -G+u;Q+U:RQAHEHFo. [40 (0,025 |5 (Operating) SEIS, +G+u:Q+UsRQA+EHFoi |32 [0.019 | v Pass | Detai...
.19(19)|C77 |6 3 (Operating) SEIS, -G+u;Q+WRQA+EHFoe [42 (0,025 |5 (Operating) SEIS, rG+,Q+WRQA+EHFoz |30 [0.017 | o Pass | Detas...
St. 19 (19) | €53 6 3 (Operating) SEIS, -G+w:Q+W;RQAAEHF .. | 4.1 0.024 | 5 (Operating) SEIS; +G+v;Q+W:RQZA+EHF 2. | 3.0 0.017 |+ Pass | Detais...
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MODEL14

120

Stack Contination Dir 1 =S Combington Dir 2 P2l & | Saus | Deais
s20Q) [cao |2 5 (Operating) SEIS, G +sQ+W:RQ:AL+EHFon (22 [0.024 | 5 (Operating) SEIS, +G+v:Q+uRQEAAEHF [21 (0,021 | ¥/ Pass | Detais..,
S.3(3) (v K] 5 (Operating) SEIS, yG+1;Q+WsRQzA:+EHF, 0 |31 0.032 | 5(Operating) SEIS, + G+, Q+w;RQzA+EHF,2. (2.3 0,022 | ¥ Pass | Detais...
.3 (3) Cl 3 5 (Operating) SEIS, y G+u;Q+WsRQEA+EHF,2 | 2.5 0,026 |5 (Operating) SEIS; yG+u;Q+v;RQxAe+EHF o2, | 2.3 0,022 | ¢ Pass | Detais...
st4(4) |3 |4 5 (Operating) SEIS, G+ Q+V:RQAHEHFos (32 (0,032 | 5 (Operating) SEIS, +G+v:Q+uRQEAAEHF |24 (0,023 | ¥ Pass | Detais...
St.4(4) C1 4 5 (Operating) SEIS, y G+1;Q+WRQZA:+EHF 20 | 2.7 0,027 |5 (Operating) SEIS; yG+u;Q+v;RQzA+EHF o0 | 24 0.023 | ¢ Pass | Detais...
S50 |3 |5 3 (Operating) SEIS, G +;Q+WRQAHEHFzr. |33 [0.031 | 5 (Operating) SEIS, +G+u:Q+URQAAEHFos |26 (0023 | ¥ Pass | Detais...
.5 (5) Q0 |5 3 (Operating) SEIS, G +y;Q+WsRQAAEHF, .. |27 0,026 |5 (Operating) SEIS; y G+, Q+;RQzAe+EHF 2. | 26 0,023 | ¢ Pass | Detais...
st6(6) |3 |6 3 (Operating) SEIS, G +;Q+WRQAHEHF-r. |34 (0,031 | 5 (Operating) SEIS, +G+u,Q+URQAAEHFon [27 (0023 | ¥ Pass | Detais...
st6(6) |ct |6 5 (Operating) SEIS, rG+v:Q+W:RQ:AAEHF- 2. (3.0 [0.027 | 5 (Operating) SEIS, rG+usQ+uRQA+EHFo [27 0,023 | o Pass | Detais...
70 |3 |7 3 (Operating) SEIS, -G+y,Q+W:RQAc+EHF,.. 36 |0.031 | 5 (Operating) SEIS, rG+usQ+WRQA+EHFs [27 (0,023 | ¥ Pass | Detals...
s.7(7) o |7 3 (Operating) SEIS, -G+, Q+w;RQEA+EHFo. 3.1 0.027 | 5(Operating) SEIS, + G+, Q+w;RQZA+EHF,2. (2.7 0.023 | Pass | Detais...
St.8(8) [c#8 |1 3 (Operating) SEIS, -G+U,Q+W:RQA+EHF,.. 39 0,033 | 5 (Operating) SEIS, rG+u:Q+WRQA+EHFoe [30 (0,024 | o Pass | Detals...
St.8 (8) 6 |1 5 (Operating) SEIS, G+, Q+WRQzA+EHF.. | 3.4 0.029 | 5 (Operating) SEIS, + G+y;Q+w;RQzA+EHF-.2. 3.0 0,024 | ¥ Pass | Detais...
s.9(9) [c#8 |2 3 (Operating) SEIS, -G+U,Q+W:RQAHEHF-. (41 0,033 | 5 (Operating) SEIS, rG+:Q+WRQA+EHFon [30 (0,023 | o Pass | Detals...
S.9(9) Q6 (2 5 (Operating) SEIS, yG+1;Q+WRQzA+EHFy0 | 3.5 0.028 | 5 (Operating) SEIS, + G+, Q+w;RQzA+EHFz,2. 3.0 0023 | ¥ Pass | Detais...
St. 10 (10) | W6 10 3 (Operating) SEIS, G +u;Q+WRQAAEHF,,. |43 0,033 | 3 (Operating) SEIS; - G+u,Q+V;RQ:A+EHFz,10 | 2.1 0.016 | v Pass | Detais...
St.10(10) |C26 |3 3 (Operating) SEIS, -G+, Q+w,RQZA+EHF:... [ 3.6 0.028 |5 (Operating) SEIS, + G+, Q+w;RQZA+EHFs20 3.1 0023 | ¥ Pass | Details...
SL11(11) |C48 |4 3 (Operating) SEIS, -G+, Q+WRQAAEHF .. [4.2 0,032 |3 (Operating) SEIS; - G+u,Q+v;RQzA+EHF 5,1, | 3.1 0.022 | ¢ Pass | Detais...
StL11(11) |C45 |4 3 (Operating) SEIS, -G+, Q+w,RQZA+EHF;,.. 3.8 0.029 | 3 (Operating) SEIS, -G+, Q+w;RQZA+EHF,1. 3.1 0022 |  Pass | Detais...
S12(12) (w6 |12 3 (Operating) SEIS, G+, Q+WRQEAAEHF,1. | 4.6 0.033 |3 (Operating) SEIS; -G+y;Q+V;RQeA+EHFe. (23 |0.016 | ¢ Pass | Detais...
st12(12) |C36 |5 3 (Operating) SEIS, -G+W,Q+W:RQA+EHF-. 3.4 0,025 | 3 (Operating) SEIS, -G +:Q+WRQA+EHFse [3.1 (0,021 | o Pass | Detals...
$t.13(13) |C48 |6 3 (Operating) SEIS, -G+, Q+WRQAAEHF,1. | 4.3 0.030 |3 (Operating) SEIS; -G+y;Q+V;RQeA+EHFz. (31 0,021 | ¥ Pass | Detais...
St.13(13) (€36 |6 3 (Operating) SEIS, -G+,Q+W:RQAe+EHFo. 35 0,025 | 3 (Operating) SEIS, -G +u:Q+WRQ Ao [3.1 (0,021 | o Pass | Detals...
St14(14) |C77 |1 3 (Operating) SEIS, -G+, Q+w,RQzA+EHF:... |44 0.030 | 3 (Operating) SEIS, -G+y;Q+w;RQZA+EHF:,. (3.3 0,021 |  Pass | Detais...
St.14(14) (53 |1 3 (Operating) SEIS, -G+,Q+W:RQA+EHF, .. |41 |0.028 | 3 (Operating) SEIS, G +u:Q+WRQA+EHFs [3.3 (0,021 | o Pass | Detais...
St.15(15) |C77 |2 3 (Operating) SEIS, -G+, Q+w,RQZA+EHF:,1. |44 0.029 | 3 (Operating) SEIS, -G+, Q+w;RQzA+EHF:,1. 3.2 0020 | Pass | Detais...
St.15(15) [Cs8 |2 3 (Operating) SEIS, -G+1Q+:RQAc+EHF,.. 39 0,026 | 3 (Operating) SEIS, -G +usQ+WRQA+EHFse [3.2 (0,020 | o Pass | Detals...
St.16(16) |77 |3 3 (Operating) SEIS, -G+U,Q+W:RQAHEHF,,.. (44 (0028 | 5 (Operating) SEIS, G +,Q+WRQA+EH o [3.1 (0,019 | v Pass | Detals...
St.16(16) |C58 |3 3 (Operating) SEIS, -G+, Q+WRQHAAEHF,.. | 3.9 0,025 |5 (Operating) SEIS; rG+y;Q+V;RQA+EHFoer, (3.1 |0.019 | ¢ Pass | Detais...
st17(17) |7 |4 3 (Operating) SEIS, -G+U,Q+WRQA+EHF,.. (43 0,027 | 5 (Operating) SEIS, rG+:Q+WRQA+EHFon [31 (0,018 | o Pass | Detals...
S.17(17) |C71 (4 3 (Operating) SEIS, G+, Q+WRQHAAEHF,.. | 4.0 0.025 |5 (Operating) SEIS; rG+y;Q+V;RQAA+EHFon. (31 |0.018 | ¢ Pass | Detais...
st18(18) (W7 |18 3 (Operating) SEIS, -G+1,Q+W:RQA+EHF,.. |44 0,027 | 3 (Operating) SEIS, -G +u;Q+WRQ:A+EHF e [26 (0,015 | o Pass | Detals...
St.18(18) |CS3 |5 3 (Operating) SEIS, -G+y;Q+w,RQZA+EHF,1. [4.1 0.025 | 5 (Operating) SEIS, + G+y,Q+w;RQZA+EHFz2. 3.1 0.018 | v Pass | Detais...
S.19(19) [we |19 3 (Operating) SEIS, -G+y,Q+W:RQA+EHF,. [49 0,029 | 3 (Operating) SEIS, G +usQ+WRQA+EHFse |26 [0.015 | o Pass | Detals...
St19(19) (w8 |19 3 (Operating) SEIS, +G+U,Q+WRQAHEHF,.. |38 0,023 | 5 (Operating) SEIS, rG+usQ+WRQA+EHFoi [39 (0,022 | v Pass | Detals...
$.20 (roof) [ 77 |7 3 (Operating) SEIS, -G+1,Q+W:RQA+EHF,.. (40 0,023 | 3 (Operating) SEIS, -G +:Q+WRQA+EHF v [28 (0,015 | o Pass | Detals...
5t.20 (roof)| C53 |7 3 (Operating) SEIS, -G +u:Q+w:RQAAEHF... | 3.9 0,023 | 3 (Operating) SEIS, -G +u:Q+w:RQAAEHF... |28 0,015 |  Pass | Detais...




