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ABSTRACT

Earthquakes are among the most catastrophic natural disasters, causing
significant losses in life and property worldwide. The primary cause of structural
damage during an earthquake is the unpredictable lateral loads imposed on buildings.
To mitigate such damage, the structural framework must be robust enough to withstand
these loads. Advances in software such as ETABS (Extended Three-dimensional
Analysis of Building Systems) have enhanced the understanding of structural behavior
under seismic loads. Recently, the integration of artificial intelligence (Al) techniques,
particularly artificial neural networks (ANNSs), has shown promise in improving the

seismic analysis of reinforced concrete framed buildings.

This paper focuses on the application of ANN in predicting the base shear and
deflection of an eight-story reinforced concrete building modeled using ETABS. The
research involves training an ANN model using data generated from ETABS
simulations, followed by validation of the ANN predictions against ETABS results.
Key metrics such as Scatter Index (Sl), root-mean-squared error (RMSE), and
correlation coefficient (R?) are utilized to evaluate the accuracy of the ANN model.
The study highlights the challenges in Al model development, including data quality

and generalization to different contexts.

The findings demonstrate that the ANN model achieves high prediction

accuracy, with a scatter index of less than 1% for both base shear and deflection, and



a correlation coefficient close to 1. These results underscore the potential of ANN as a
reliable tool for early prediction of structural response during seismic events. The study
concludes by suggesting that ANN-based approaches can significantly enhance
seismic analysis, offering a more efficient and accurate alternative to traditional
methods, with future potential for real-time structural health monitoring and

assessment.
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CHAPTER 1
INTRODUCTION

1.1 GENERAL

The most catastrophic, inevitable, and unexpected natural disaster in human
history is an earthquake (Smith, 2003). Every year, earthquakes cause countless losses
in terms of life and property around the world and are also equally accountable for a
number of multi-hazard repercussions (Bertero & Shah, 1983; EI Alami, Tadili,
Brahim, & Mouayn, 2004).

The primary cause of structural damage is the intensity of the earthquake,
which forces an excessively unpredictable lateral load on the building. Consequently,
the structural framework needs to be strong enough to support the load (Hait et al.,
2020). Numerous software programs have been created to enhance understanding of
the structural behavior of buildings subjected to seismic loads (Hait et al., 2020b). The
most widely used structural engineering analysis and design software worldwide,
especially in structural and seismic engineering, is ETABS, a top program for building
structure analysis (Hait et al., 2020b). The acronym ETABS stands for "Extended
Three-dimensional Analysis of Building System"(Hait et al., 2020b).

The use of artificial intelligence in seismic analysis of reinforced concrete
framed buildings has emerged as a promising approach to improve the safety and
performance of these structures (Sun et al., 2020). Artificial intelligence techniques,
such as machine learning and artificial neural networks, have been utilized to predict
the response and collapse status of modern code-compliant reinforced concrete frame
buildings. These machine learning methods, specifically regression-based and
classification-based algorithms, have shown promising results in accurately predicting
the response of buildings and classifying their collapse status (Park et al., 2020; Ma et
al., 2019) (Hwang et al., 2021). Furthermore, these artificial intelligence techniques

have demonstrated the ability to handle complex and nonlinear behavior observed in



reinforced concrete structures during seismic events.

By analyzing the system's input and output signals, the dynamics of the process can be
identified with the aid of computers and effective mathematical techniques (Sahoo et
al., 2014). A mathematical model that allows for the estimation or prediction of the
dynamic behavior is typically the outcome of this kind of process identification (Sahoo
et al., 2014). It is well known that non-linear optimization problems typically arise
from linear system identification problems (Sahoo et al., 2014). To find the required
answer, this calls for an innovative iterative approach . Numerous offline and online
techniques are available, including the Gauss—Newton, Kalman filtering, and
probabilistic techniques like maximum-likelihood estimation (Sahoo et al., 2014).
Nonetheless, the identification difficulty for an extensive range of factors is frequently

encountered due to two fundamental challenges:

(1) The objective function surface may have more than one maxima or minima, and
convergence to the right parameters can only occur if the first estimate is thought to be
reasonably close to the parameters that need to be determined (Sahoo et al., 2014).

(2) Inverse problems typically yield parameter estimates that are not unique. In order
to address these challenges, scholars have devised diverse approaches for identification
pertaining to the aforementioned issue, leveraging the powerful instrument of artificial
neural networks (ANN) (Sahoo et al., 2014).

The artificial neural network (ANN) approach is a commonly utilized generic
prediction tool in many various fields of application, including civil engineering
(Suryanita, 2016). Several researchers have looked into using artificial neural networks
(ANN) in multistory shear structures to forecast a building's safety. (Suryanita, 2016)
A radically new method for system identification is offered by artificial neural
networks (ANNS). In many different engineering domains, they have been effectively
used for dynamic system identification and control (Biala-siewicz and Ho, 1991;
Bozich and Mackay, 1991; Nikolaouand Hanagandi, 1991; Singh et al., 1991).



1.2 CONCEPT OF NEURAL NETWORK

The information processing capacities of biological nerve systems have been
studied over the past fifty years, leading to a basic grasp of concepts common to
organic information processing (Conte et al., 1994). A fundamental idea is the artificial
neuron, which is represented as nodes in a directed graph and is inspired by biological
systems (Conte et al., 1994). Each arc on the graph indicates the direction of the
electrical pulses, which illustrate the flow of electrical impulses in a biological system
(Conte et al., 1994). The weighted sum of all inputs is added together, and each
artificial neuron's associated transfer function is assessed in order to determine the
output of the artificial neuron (Conte et al., 1994). Dot products, which are linear

multiplications and sums, make up the artificial neural network (Conte et al., 1994).

1.3 TERMINOLOGIES

The below given definition used in this paper are adopted from IS 1893 (Part 1): 2016,

“Design Seismic Base Shear (V) — It is the horizontal lateral force in the considered
direction of earthquake shaking that the structure shall be designed for. It is denoted
by Vg.”

It can be calculated according to formula given in IS code 1893:2016 (Part 1).

Ve= An*W Clause 7.6.1, IS 1893(part 1): 2016. ........... 1)

Where,

An = Design horizontal acceleration spectrum value using the fundamental natural
period T" in the considered direction of vibration.

W= Seismic weight of building (Clause 7.4, IS 1893(part 1):2016)



Design horizontal seismic coefficient (Ah) is calculated by:

An=Z*1*Sa/2gR (Clause 6.4.2, IS 1893(part 1):2016) ................ @)
Where,

Z= Seismic zone factor (Table 3; IS 1893(part 1):2016)
I= Importance factor (Table 8; Clause 7.2.3, 1S 1893:2016)
R= Response reduction factor (Table 9; Clause 7.2.6, 1S 1893:2016)
Sa/g= Design acceleration coefficient for different types of soil (Clause 6.4.2.1)

“Response Reduction Factor (R) — It is the factor by which the base shear induced
in a structure, if it were to remain elastic, is reduced to obtain the design base shear. It
depends on the perceived seismic damage performance of the structure, characterized
by ductile or brittle deformations, redundancy in the structure, or overstrength inherent

in the design process.”

“Seismic Zone Factor (Z) — It is the value of peak ground acceleration considered

by this standard for the design of structures located in each seismic zone.”

“Time History Analysis — It is an analysis of the dynamic response of the structure
at each instant of time, when its base is subjected to a specific ground motion time

history.”

“Importance Factor (I) — It is a factor used to estimate design seismic force
depending on the functional use of the structure, characterized by hazardous
consequences of its failure, post-earthquake functional needs, historical value, or

economic importance.”

“Response Acceleration Coefficient of a Structure (Sa/g) — It is a factor denoting
the normalized design acceleration spectrum value to be considered for the design of
structures subjected to earthquake ground shaking; this value depends on the natural
period of oscillation of the structure and damping to be considered in the design of the



structure.”

“Scatter Index- Scatter index is calculated by dividing RMSE with mean of the
observations at each grid point and multiplying it with 100. It presents the percentage
of RMS difference with respect to mean observation or it gives the percentage of

expected error for the parameter” (Scatter Index, n.d.)

1.4 OBJECTIVES OF THE STUDY

The primary aspirations of the project are:

Modelling a G+7 storey building with varying beams and column sizes using
ETABS.

Calculating base shear and deflection for a RC framed building using ETABS.

To develop a neural network to predict the base shear and deflection for a G+7 storey
building

Validating the data from ANN (MATLAB) using results from ETABS

Calculating the gross margin of error in terms of scatter Index (SI), root-mean-

squared error (RMSE), and correlation coefficient (R?)



1.5 OVERVIEW OF THESIS

Chapter 1 - deals with the description about an introduction to the topic, its application
and significance. Further, concept of neural network is elaborated and related
terminologies are explained. Objective, scope and limitation of thesis is also given in

this chapter

Chapter 2- discusses some of the literature and previous work on use of neural
networking for seismic analysis of RC framed buildings by several authors with

different parameters such as story-drift, story shear, overturning moment etc.

Chapter 3 — discusses the methodology followed along with details of the process and
analytical work carried out. It outlines the overall process used which is use of ETABS
for structural modelling, then training the dataset to the ANN model and final predicted

values obtained.

Chapter 4 - discusses the results and discussion analyzed by ANN(MATLAB) for
prediction of base shear and deflection and their interpretation in the form of tables

and graphs. It also highlights the accuracy of the ANN model.

Chapter 5 — deal with the conclusion of the present study and way forward.
Bibliography of the literatures which have been referred in the study is also provided.



1.6 LIMITATION

The effectiveness of Al algorithms relies heavily on the availability and quality
of data. Limited or low-quality seismic data can hinder the accuracy of Al models in
predicting seismic loading. Further, seismic behavior of structures is complex and
influenced by various factors such as soil conditions, building geometry, material
properties, and structural detailing. Al models may struggle to capture the intricacies
of these interactions accurately. Al models trained on specific datasets may not
generalize well to different geographical locations or building types. They might
perform well within the context they were trained on but could lack robustness when

applied to new scenarios.

Al algorithms, especially deep learning models, can be computationally
intensive and require significant computational resources for training and inference.
This can pose challenges in terms of time and cost, especially for large-scale analyses.
Additionally, validating and verifying the accuracy of Al models for seismic analysis
requires extensive testing against established engineering principles and real-world
data. Ensuring the reliability of Al-generated results is crucial for engineering safety.
While Al can automate certain aspects of seismic analysis, human expertise remains
crucial for interpreting results, making engineering judgments, and ensuring the safety
and integrity of the structures.



CHAPTER 2

LITERATURE REVIEW

2.1 GENERAL

The present chapter involves the detailed literature study done to understand in
depth about the use of Artificial Intelligence Researchers found out that Al based tools
can be incorporated A detailed literature review of several researches has been

summarized below”

Wang et al., (2023) discussed the nonlinear numerical simulation with Al tools to
create a simulation-driven framework for earthquake-resistant structural design.
Through the use of numerical nonlinear response history analyses (NRHAS), the
framework generates a database of ideal design parameters and trains artificial
intelligence models to produce them. The framework determines the height-wise
distribution of total design lateral force for a strong back system using an artificial
neural network (ANN) model and a database of 1200 samples.The majority of the
absolute errors in the generated ANN model were less than 1%, indicating the
feasibility of the suggested Al-assisted simulation-driven earthquake resistant design

framework.

Luo & Paal, (2022) suggested a unique computational method for seismic response
prediction of RC frames that is improved by artificial intelligence (Al) and can address
these issues. The suggested Al-enhanced method combines a shear building model
with an Al technique. The shear building model effectively formulates the structural
stiffness matrix, while the Al technique can directly use the real-world experimental
data of RC columns to determine the lateral stiffness of each column in the desired RC
frame. Because real-world data is used, this technique can improve forecast accuracy

while keeping high computing efficiency because the shear building model is



incorporated.

Behera et al., (2024) used the feed forward back propagation artificial neural network
(ANN) model in the paper which can accurately forecast target structure design
parameters in an acceptable computational time. Important factors such peak ground
acceleration, velocity, displacement, time length, and building parameters are taken
into account by the Al model. The paper concluded by stating that design of EQ-
resistant structures may benefit greatly from research and use of this meta-heuristic

method.

Wang et al. (2017) showed that prior to mechanical abrasion, immersion of CRCA in

acetic acid, produces RAC that is more durable than CM.

Conte et al., (1994) describes a neural network-based method that uses multi-layer
feed forward neural networks with a back propagation learning algorithm to estimate
the seismic response of multi-story frame buildings. The network'’s capacity to learn is
tested for a variety of inputs, such as base excitation and lateral forces at floor levels.
According to the study, multi-story structures' linear elastic dynamic behavior can be

effectively learned and simulated by neural network models that are set up correctly.

Ozkan et al., (2022) suggests that with the least amount of input data possible, this
study aims to design an Artificial Neural Network (ANN) based practical rapid
assessment approach for Reinforced Concrete (RC) buildings. The results demonstrate
that an ANN may be used to accurately predict the earthquake behavior of reinforced

concrete buildings.



2.2STUDY GAP

The abstract overcomes several significant study gaps in the field of seismic analysis

of reinforced concrete framed buildings:

Integration of Al in Seismic Analysis: Previous studies primarily relied on
traditional seismic analysis methods using software like ETABS. The integration of
artificial neural networks (ANNS) to predict seismic responses such as base shear and
deflection marks a significant advancement, addressing the gap in applying Al

techniques for seismic analysis.

Accuracy and Validation of Al Models: There has been skepticism regarding the
accuracy and reliability of Al models in structural engineering. This study addresses
this gap by providing robust validation metrics (Scatter Index, RMSE, and correlation
coefficient) that demonstrate the high accuracy of the ANN predictions against ETABS

results.

Efficiency and Accuracy Compared to Traditional Methods: The study suggests
that ANN-based approaches can offer a more efficient and accurate alternative to
traditional seismic analysis methods, overcoming limitations related to the complexity

and computational intensity of conventional techniques.

Future Potential for Real-time Monitoring: By demonstrating the effectiveness of
ANNSs in predicting seismic responses, the study opens up possibilities for future
applications in real-time structural health monitoring and assessment, an area

previously underexplored.

10



CHAPTER 3
METHODOLOGY

3.1 GENERAL

The ANN model was trained using the ETABS results, and it was employed to
forecast the structure's displacement in the current analytical tests. The outcomes of
the recent analytical experiments were used to train the ANN model. ETABS is used
to simulate eight-storey reinforced concrete frame buildings (data to be trained
specifically on base shear and deflection), and then ANN model is trained through the
ETABS validated results. Three interconnected layers make up its composition: an
input layer, a hidden layer, and an output layer. Statistical criteria like scatter index
(SI), root-mean-squared error (RMSE), and correlation coefficient (R2) were used to
compare how well the models performed. IS Code 1893:2016 has been incorporated

for compliance.

3.2ETABS

Finite Element Method: The FEM approach is currently the most precise way
available for calculating the base shear and deflection of multi-story buildings. For
application in Civil Engineering applications, a number of FEM software tools have
been developed and are easily available on the market. The acronym ETABS stands
for "Extended Three-dimensional Analysis of Building System." Furthermore, CSi
America is the distributor of ETABS, a well-known CSi product used for structural
analysis, particularly building structure (Computers and Structures, Inc). The most
widely used structural engineering analysis and design software worldwide, especially
in structural and seismic engineering, is ETABS, a top program for building structure
analysis.

ETABS offers unmatched modeling, analytical, design, and detailing methods

in addition to a simple and robust graphical user interface. These methods are all

11



integrated through the usage of a shared database. Structural engineers in the
construction industry use ETABS because it is the fastest and easiest to use for small
buildings, but it can handle the largest and most complex building models, including a
wide range of linear behaviors needed for performance-based design. On the other
hand, using FEM software to precisely model and analyze building structures requires
a lot of time, especially when using linear and dynamic analytic techniques. The Finite

Element procedure for structural analysis is a lengthy procedure even when it is valid.

3.3 MATLAB
3.3.1 ANN Architecture

Input Layer Hidden Layer Output Layer

Fig. .3.1 Schematic diagram of ANNSs (Source:(Behera et al., 2024))

The ANN architecture consists of 3 layers: input layer, hidden layer, and output layer

(Fig. 1.1 shows the schematic diagram of ANN model).

In our case, input layer has six neurons, each of which represents one of the

12



following six input parameters: floor number, story height, beam depth, beam width,

column depth, and column width.In addition, the hidden layer comprises 30 neurons.

In contrast, the output layer contains a single neuron to represent base shear.
The input, hidden, and output layer representation of the ANN model is shown in Fig.
Once the ANN has been fed the target base shear and deflection from the modal

response spectrum analysis, errors and the prediction rate are computed.

To obtain the maximum prediction rate, trial and error is used to choose the
hidden layer's neuron count as well as training parameters including learning rate,
momentum coefficient, and variable normalization range. The purpose of this
architecture is to teach the neural network to forecast base shear and deflection for

every given G+7 story RC building model with similar dimension.

Hidden Layer

Fig. 3.2 - Schematic diagram of ANNs (Source:ETABS)

13
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3.4

34.1

3.4.2

INPUT VARIABLE

ETABS

In the ETABS analysis, various input parameters have been defined to calculate
the base shear and deflection of the structure. The model comprises M-25 rectangular
columns with varying depths ranging from 350 x 350 to 600 x 600, reinforced with
Hysd 415 bars and tie bars of mild 250 steel, with a clear cover of 60 mm. The
longitudinal bars are also Hysd 415, with tie bars of 10 mm diameter and a clear cover
of 40 mm. The slab section, constructed with M25 concrete and a thickness of 150
mm, adds to the structural configuration. Seismic loads, as per 1S1893 (Part 1):2016,
are considered, with a seismic zone factor of 0.36, corresponding to zone 4, a response
reduction factor (R) of 5, and an importance factor of 1.5.

Additionally, uniform loads, live loads of 3 kN/m2, and dead loads of 1.25
kN/m2 are assigned. The structure's restraints at the building bottom are fixed joints,
and the soil condition is categorized as silt type 11, factored in using the lumped mass
method. These inputs collectively inform the ETABS analysis to determine the base
shear and deflection characteristics of the structure under specified loading and seismic

conditions.

MATLAB

In MATLAB, the construction and training of an Artificial Neural Network
(ANN) involve several key specifications. The network type is defined as free forward
backpropagation, indicating its ability to adapt and learn from input data through
multiple layers. The training function selected is t=TRAINLM, facilitating the use of
the Levenberg-Marquardt optimization algorithm for efficient network training. The
adaptation function, LEARNGDM, governs the adjustment of connection weights
during training, optimizing the network's performance. The performance function is
set to Mean Squared Error (MSE), allowing for the evaluation of the network's

accuracy in approximating target outputs.

15



The network comprises two layers, with the first layer containing 30 neurons
configured with the TANSIG transfer function, which introduces non-linearities into
the network. The second layer, serving as the output layer, consists of a single neuron
utilizing the PURELIN transfer function to produce continuous output values. These
specifications collectively define the architecture and training process of the ANN
model in MATLAB, enabling the development of effective and adaptable neural

networks for various applications.

4\ MATLAB R2018a

t [ [, New Variabile » Analyze Code > =1 (0) Preforences ¢
Sf \J Qrendries| 2 B ™ S ¥ OMNE= N (395
L) Open vanable v J7 Run and Time () Set Path  Request Support

New Open L Compare Impen  Save Faveriles Simulink  Layout AddOns  Holp

v v Data Workspace [, Clear Workspace v v | Clear Commands v - Parallel v ~ v L2 Leam MATLAB

e VARBLE cote S ErovRONENT ResoR

b C: > Windows b System32 *
Ol Command Windov:

Select a file to view details

Fig. 3.4 - User interface of MATLAB

3.5 MODELING AND CALCULATION OF BASE SHEAR AND
DEFLECTION ON ETABS

3.5.1 Building Dimensions

The building has dimensions of 16 meters by 16 meters, with each floor

standing at a height of 3 meters. It consists of a ground floor plus seven additional

16



stories, making it a total of eight floors. The structure maintains symmetry throughout,
with a column-to-column distance of 4 meters, resulting in 25 columns per floor.
Additionally, the beam-to-beam distance is also 4 meters, with a total of 40 beams per

floor. This layout ensures stability and uniformity in the construction.

Fig.3.5 shows the plan of the G+7 story building, highlighting the column layout

17
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3.5.2 Structural Modeling

The structural modeling began with making a 3D structural model of the G+7

story building in ETABS, including columns, beams, slabs, and other structural

elements. Material properties such as concrete grade was taken to be M-25 KN/m?, the

model comprises M-25 rectangular columns with varying depths ranging from 350 x
350 to 600 x 600, reinforced with HYSD 415 bars and tie bars of mild 250 steel, with
a clear cover of 60 mm. The longitudinal bars are also HYSD 415, with tie bars of 10

mm diameter and a clear cover of 40 mm. The slab section, constructed with M25

concrete and a thickness of 150 mm, adds to the structural configuration.

Fig 3.7 showing the G+7 story building modeled on ETABS
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3.5.3 Loading Definition

The seismic loads according to the relevant design code, 1S1893 (Part 1):2016
are used with a seismic zone factor of 0.24, corresponding to zone IV (as per table 2),
a response reduction factor (R) of 5, and an importance factor of 1.5. Additionally,

uniform loads, live loads of 3 KN/m2, and dead loads of 1.25 KN/m2 are assigned.

3.5.4 Support Conditions

The support conditions for the building, includes the structure's restraints at the
building bottom are fixed joints, and the soil condition is categorized as soil type 1l
(given below in table 1). Further, the lumped mass method is used along relevant

parameters, which influence the building's response to seismic forces.

Fig 3.8 showing the G+7 story building after loading condition as per 1S 1893
(Partl) 2016 on ETABS
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3.55

According to 151893 (Part 1) 2016 is utilized to identify the suitable spectrum
to be utilized in the estimation of (Sa/g), the soil type upon which the structure is

situated will be determined by the categorization provided in Table , which is as

follows:
Soil type | Rock or hard soils
Soil type 1l Medium or stiff soils
Soil type I Soft soils

Table 1 — classification of soil type

Seismic Zone factor | Zone Il | Zone Il | Zone IV Zone V
Z 0.10 0.16 0.24 0.36

Table 2 Seismic Zone Factor Z (According to Clause 6.4.2 of IS 1893, 2016 (Part
1)

Analysis Setup

The analysis method used is the lumped mass method, for calculating the
building's response to seismic loads in ETABS, the structural model is simplified by
lumping the mass of the building's components at discrete points or nodes. The mass
of the building is distributed at key locations or nodes, typically at the center of mass
of each floor level or at column intersections. This distribution allows for the
representation of the building's mass properties while minimizing computational
efforts. While the lumped mass method primarily focuses on the mass distribution, the

stiffness of the structural elements (columns, beams, slabs) is also considered.

Later, ETABS performs a dynamic analysis to calculate the building's response

to seismic loads. The analysis considers the modal properties of the structure, including
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3.6

3.7

natural frequencies, mode shapes, and modal masses. ETABS calculates various
response parameters, including base shear, inter-story drift, and deflection at critical
locations. These parameters provide valuable insights into the building's behavior

under seismic loading.

DEVELOPMENT OF ANN MODEL

To develop an Artificial Neural Network (ANN) model for predicting base
shear in structural engineering, the architecture is structured as follows: The input layer
consists of six neurons, each representing a distinct input parameter: floor number,
story height, beam depth, beam width, column depth, and column width. Following
this, the hidden layer encompasses 30 neurons, facilitating the processing of the input
data. Finally, the output layer contains a single neuron to predict the base shear. The
development process begins with data collection, gathering a dataset comprising input
parameters and corresponding base shear values. Subsequently, data preprocessing

ensures cleanliness and normalization for effective training.

With the architecture defined, the model undergoes training using a portion of
the dataset, iteratively adjusting weights and biases through backpropagation to
minimize error. Evaluation on a validation set gauges model performance, allowing
for fine-tuning of hyperparameters and architecture. This iterative process continues
until satisfactory performance is achieved. Finally, the model undergoes testing on a
separate test set for unbiased evaluation before deployment for real-world predictions.
Throughout this process, documentation of methodology and decisions ensures
transparency and reproducibility, facilitating further refinement and iteration as

needed.

VALIDATION OF NEURAL NETWORK

Once the ANN model is trained, validating the obtained data is crucial to ensure

its reliability and generalization to new, unseen data. Validation involves assessing
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how well the model performs on data it hasn't been trained on, thus providing insights
into its ability to make accurate predictions in real-world scenarios. The validation
process typically involves using a separate portion of the dataset that was not used
during training, known as the validation set. This set serves as a proxy for unseen data
and helps gauge how well the model can generalize beyond the training data. Various
metrics can be employed to evaluate the model's performance on the validation set,
such as Mean Squared Error (MSE), Mean Absolute Error (MAE), or correlation
coefficients between predicted and actual values.

By comparing the model's predictions on the validation set with the ground
truth values, one can assess its accuracy, precision, and robustness. If the model
performs well on the validation set, it suggests that it has learned meaningful patterns
from the training data and can generalize to new instances effectively. However, if the
performance on the validation set is poor, it may indicate issues like overfitting or
underfitting, which require further adjustments to the model architecture or training

process.

Additionally, validation is an iterative process, often accompanied by fine-
tuning of hyperparameters and model architecture based on the insights gained from
the validation results. This iterative cycle continues until the model demonstrates
satisfactory performance on both the training and validation sets, ensuring its reliability

for making predictions in real-world applications.
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CHAPTER 4

RESULTS AND DISCUSSIONS

4.1 GENERAL

4.2DATASET TRAINING DISCUSSION

In this MATLAB dataset training scenario, we're utilizing an Artificial Neural Network
(ANN) for predicting Base Shear and Deflection values. Our input dataset (I)
comprises 2952 instances, and we have corresponding training values for Base Shear
(T1) and Deflection (T2). Two separate ANN models, Network 1 and Network 2, are
trained using this data, each specialized for predicting Base Shear and Deflection,

respectively.

After training, we employ these trained models to predict Base Shear and Deflection
values for a test dataset (test) who’s actual values are already known. This test dataset
consists of instances for which we also have target values: target 1 for Base Shear and
target 2 for Deflection. Utilizing Network 1 and Network 2, we generate datasets of
predicted Base Shear values (al) and predicted Deflection values (a2).
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4% Neural Network/Data Manager (nntool) — X
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¥ Input Delay States: Y Layer Delay States:

% Import.. 27 New... O open... % Export.. & Delete @D Help @ Close

Fig.4.1 shows the user interface to train the dataset

With our predictions in hand, we proceed to evaluate their accuracy. We calculate
errors for both Base Shear and Deflection predictions. Error 1 represents the
discrepancy between predicted Base Shear values (al) and their corresponding target
values (target 1), while Error 2 captures the difference between predicted Deflection
values (a2) and their respective targets (target 2). Each of these error datasets provides
insights into the performance of our ANN models in predicting Base Shear and
Deflection accurately.
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Fig.4.2 showing training of Al for prediction of Base Shear

Our Input dataset is also a subset of the original dataset consisting of 4212 instances
obtained from ETABS. This may suggest selective evaluation or application of the

models based on specific criteria or constraints.
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Fig. 4.3 showing training of Al for prediction of Base Shear

Furthermore, it's worth noting that although our input dataset and training
dataset both consist of 2952 instances, the dataset of predicted Base Shear and
Deflection values comprises 1260 instances individually, implying that our trained
models have been applied to a subset of the original dataset for prediction purposes.
Overall, through this systematic approach, we aim to leverage ANN models for precise
prediction of Base Shear and Deflection values, thereby facilitating analysis and

decision-making in relevant engineering or scientific contexts.
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Workspace

Name Value

i i al 1% 1280 double
l a2 Ix 1260 double
i errord 141260 double
H error? 1%1260 double
1 i3l 6x2952 double
|% network! Tx7 natwork

1'1’,. network?2 Iy 1 natwork

HH 11 132952 double
Hi 12 142952 double
- target! 1%1260 double
o target2 1% 1260 double
1 test 6x 1260 double

Fig.4.4 showing the overall results in the MATLAB user interface

I=Input dataset for training of ANN model

T1= Training values for input dataset for Base Shear

T2= Training values for input dataset for Deflection
Network 1 = Trained ANN model for Base Shear prediction
Network 2 = Trained ANN model for Deflection prediction
test = Input dataset for testing of ANN model

target 1= target values for test dataset for Base Shear
target 2= target values for test dataset for Deflection

al= Dataset of predicted Base Shear values

a2= Dataset of predicted Deflection values

error 1=al- target 1(predicted values - actual values of Base Shear)

error 2= a2- target 2(predicted values - actual values of Deflection)
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4.3COMPARISON BETWEEN ACTUAL VS PREDICTED VALUES
FOR BASE SHEAR

Fig. 4.5 comparing actual and predicted base shear value for each data instance (up

to 1260 dataset)

ual data set

Fig. 4.6 showing zoomed in graph for actual and predicted base shear value
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In comparing the actual versus predicted values for Base Shear, several metrics
provide insight into the performance of the prediction model as shown in the fig..The
values highlighted in blue depicts actual values of Base Shear whereas the ones
represented in red are the predicted values. It is evident that both seem to overlap in
the shown fig. but it still has minor differences as shown in a zoomed in depiction in
fig. The mean squared error (MSE) is calculated to be 0.61194, indicating the average
squared difference between the predicted and actual Base Shear values. This relatively

low MSE suggests that, on average, the model's predictions are close to the actual

values.
Best Validation Performance is 0.61194 at epoch 585
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6l Validation
10 Test
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Fig. 4.7 showing the MSE values at different iterations of ANN for Base Shear

Examining the error range, we find discrepancies between the predicted and
actual values ranging from a maximum of 5 kN to -2 kN. This variation demonstrates
the model's ability to capture the nuances of the Base Shear values across the dataset.
Considering the average of the targeted value, which is calculated to be 261.7194 kN,
we gain perspective on the central tendency of the Base Shear values in the dataset.
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This average serves as a benchmark for evaluating the model's accuracy in predicting

values around this mean.

Fig. 4.8 showing the error graph of Base Shear (Predicted value - Actual value)

Calculation of Scatter Index:

Scatter Index = (RMSE/Average of targeted value) x 100
Scatter Index = (0.7823/261.7194) x 100
Scatter Index = 0.2988 %

Where,

Average of test values = 261.7194
MSE=0.61194

RMSE=0.7823

The scatter index, calculated at 0.2988%, reflects the percentage difference between
the predicted and actual Base Shear values. With a scatter index of less than 1%, the

model's predictions are deemed highly accurate, reaching approximately 99.7%
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accuracy in this comparison.
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Fig. 4.9 showing the regression graphs of Base Shear ANN model

Furthermore, the corresponding R value for the network is reported as 0.99996,
indicating an extremely strong linear relationship between the predicted and actual
Base Shear values. This high R value yields an R square value of 0.99992, signifying
that approximately 99.992% of the variability in the actual Base Shear values can be

explained by the model's predictions. Overall, these metrics collectively underscore
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the exceptional performance of the model in accurately predicting Base Shear values,
demonstrating its reliability and effectiveness in capturing the underlying patterns

within the dataset.

44COMPARISON BETWEEN ACTUAL VS PREDICTED VALUES
FOR BASE SHEAR

Fig. 4.10 comparing actual and predicted deflection value for each data instance

(upto 1260 dataset)

Fig. 4.11 showing zoomed in graph for actual and predicted deflection value
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In comparing the actual versus predicted values for Deflection, key metrics
shed light on the performance of the prediction model as seen in fig. . The values
highlighted in blue depict actual values of deflection whereas the ones represented in
red are the predicted values. It is evident that both seem to overlap in the shown fig.

but it still has minor differences as shown in a zoomed-in depiction in fig.

Best Validation Performance is 0.0015245 at epoch 1000

Train
Validation
Test

Best

Mean Squared Error (mse)
=)

1)

0 100 200 300 400 500 600 700 800 900 1000
1000 Epochs

Fig. 4.12 showing the MSE values at different iterations of ANN for Deflection

The mean squared error (MSE) is computed at 0.0015245, indicating the
average squared difference between the predicted and actual Deflection values. This
low MSE suggests that, on average, the model's predictions closely match the actual

values of Deflection.
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Fig. 4.13 showing the error graph of Deflection (Predicted value - Actual value)

Examining the error range, we find discrepancies between the predicted and
actual values ranging from a maximum of 0.1 KN to -0.065 KN. This variation
illustrates the model's ability to capture the nuances of the Deflection values across the
dataset. Considering the average of the targeted value, which is calculated to be
22.65528 KN, we gain insight into the central tendency of the Deflection values in the
dataset. This average serves as a reference point for evaluating the model's accuracy in

predicting values around this mean.

Calculation of Scatter Index:

Scatter Index = (RMSE/Average of targeted value) x 100
Scatter Index = (0.039/22.65523) x 100
Scatter Index = 0.1723 %

Where,

Average of test values= 22.65523
MSE=0.001525

RMSE=0.039
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The scatter index, calculated at 0.1723%, reflects the percentage difference

between the predicted and actual Deflection values. With a scatter index of less than

1%, the model's predictions are highly accurate, reaching approximately 99.8%

accuracy in this comparison.
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Fig. 4.14 showing the regression graphs of Deflection ANN model
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Furthermore, the corresponding R value for the network is reported as 1,
indicating a perfect linear relationship between the predicted and actual Deflection
values. This high R value yields an R square value of 1, suggesting that 100% of the
variability in the actual Deflection values can be explained by the model's predictions.
Overall, these metrics collectively highlight the exceptional performance of the model
in accurately predicting Deflection values, demonstrating its reliability and

effectiveness in capturing the underlying patterns within the dataset.

4. 5SUMMARY OF RESULTS
MSE RMSE Scatter Index | Accuracy (in
(SI) %)
Base Shear 0.61194 0.782266 0.298894872 | 99.7
Deflection 0.001525 0.039045 0.172343268 | 99.8

Table 3 summarizes the overall accuracy for Base Shear and Deflection
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CHAPTERS

CONCLUSION

In conclusion, the utilization of Artificial Neural Networks (ANN) in the
analysis of reinforced concrete buildings represents a significant advancement in
structural engineering. ANN offers a versatile and powerful tool for predicting
structural behavior under seismic loading conditions with improved accuracy and
efficiency compared to traditional methods. The rate of prediction is computed as
high as 99.7% for Base Shear and 99.8% for Deflection after 4212 iterations
during ANN training using 2952 data sets and 1260 instances of test dataset.
The MSE is 1.5x10-3 for Deflection and 6.1x10—1 for Base Shear.

This study suggests that artificial neural networks (ANNS) are a very promising
technique for early structural response prediction, such as Base Shear and Deflection
at multi-story buildings. The successful implementation of ANN in this study
demonstrates its potential to not only enhance predictive accuracy but also to
significantly reduce the computational time required for seismic analysis, which is
critical for real-time applications. The ability of ANNSs to generalize from training data
and provide accurate predictions for unseen data underscores their robustness and

reliability in diverse seismic scenarios.
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FUTURE SCOPE OF WORK

ANN has the potential to revolutionize seismic analysis by offering a more efficient
and accurate method compared to traditional approaches. With advancements in
machine learning techniques and increased computational power, ANN can handle
complex data sets and non-linear relationships inherent in seismic behavior. One
potential application is the development of predictive models that can accurately
estimate the response of reinforced concrete structures to seismic loading. These
models can incorporate a wide range of parameters, including building geometry,
material properties, ground motion characteristics, and structural details, to provide

insights into structural performance under various earthquake scenarios.

Moreover, ANN can facilitate real-time monitoring and assessment of structural health
during and after seismic events. By analyzing sensor data, such as accelerations,
strains, and displacements, ANN models can quickly detect damage and provide early
warnings, enabling proactive mitigation strategies and enhancing the resilience of
buildings to seismic hazards. Furthermore, ANN-based optimization algorithms can be
employed to design more earthquake-resistant structures by optimizing reinforcement
layouts, material distributions, and structural configurations. This approach can lead to
more cost-effective and sustainable building designs that meet or exceed seismic
performance requirements. Overall, the future of ANN in seismic analysis holds
immense potential for advancing the field of structural engineering, improving the
safety and resilience of buildings, and mitigating the impact of seismic events on

communities and infrastructure.
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APPENDIX

Dataset for training the ANN Model
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X-Dir

kN
1353.076
1154.9716
848.5505
589.2712
377.1336
212.1376
94.2834
23.5708

0
1328.5235
1136.0786
834.67
579.6319
370.9644
208.6675
92.7411
23.1853

0
1303.4383
1116.7258
820.4516
569.7581
364.6452
205.1129
91.1613
22.7903

0
1277.7709
1096.8678
805.8621
559.6264
358.1609
201.4655
89.5402
22.3851

0
1251.4653
1076.4532

displacement
mm
27.301
25.605
22.949
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15.631
11.422
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0
27.335
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22.984
19.573
15.652
11.431
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0
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19.661
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11.465
7.094
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0
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O R N WP UIONOOOERENWDRAUUONOORNWPRAMUONOOOERNWPAUUONOOOERENWDEOUO

m
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

beam

600
600
600
600
600
600
600
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575

mm
500
500
500
500
500
500
500
575
575
575
575
575
575
575
575
575
550
550
550
550
550
550
550
550
550
525
525
525
525
525
525
525
525
525
500
500
500
500
500
500
500
500
500

44

X-Dir

kN
790.8636
549.2108
351.4949
197.7159
87.8737
21.9684

0
1282.937
1099.0736
807.4827
560.7519
358.8812
201.8707
89.7203
22.4301

0
1258.5178
1080.1625
793.5888
551.1033
352.7061
198.3972
88.1765
22.0441

0
1233.5452
1060.7679
779.3397
541.2081
346.3732
194.8349
86.5933
21.6483

0
1207.9637
1040.8385
764.6977
531.0401
339.8656
191.1744
84.9664
21.2416

0

displacement
mm
23.161
19.723
15.762
11.491
7.099
2.855
0
27.846
26.127
23.425
19.948
15.942
11.626
7.188
2.896
0
27.913
26.193
23.486
19.999
15.98
11.647
7.19
2.886
0
27.995
26.273
23.561
20.062
16.027
11.673
7.195
2.875
0
28.095
26.37
23.65
20.138
16.083
11.706
7.203
2.865
0



Story Elevation column

N WA OO NOOOFRNWPRRUUONOOORNWEAEOOUGUONOOOERENWDREOUVONOOOERERNW AU ON O

m
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

beam

575
575
575
575
575
575
575
575
575
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
475
475
475
475
475
475
475
475
475
550
550
550
550
550
550
550
550
550
525
525
525
525
525
525
525
525
525
500
500
500
500
500
500
500
500
500
475
475
475
475
475
475
475

45

X-Dir

kN
1181.711
1020.317
749.6206
520.5699
333.1647
187.4052
83.2912
20.8228

0
1212.4467
1042.5359
765.9448
531.9061
340.4199
191.4862
85.105
21.2762

0
1188.2155
1023.6427
752.064
522.2667
334.2507
188.016
83.5627
20.8907

0
1163.4117
1004.2431
737.8112
512.3689
327.9161
184.4528
81.979
20.4948

0
1137.9734
984.2799
723.1444
502.1836
321.3975
180.7861
80.3494

displacement
mm
28.216
26.487
23.758
20.228
16.15
11.746
7.214
2.856
0
28.512
26.761
24.001
20.435
16.317
11.872
7.298
2.897
0
28.615
26.861
24.092
20.512
16.374
11.905
7.307
2.887
0
28.737
26.978
24.199
20.602
16.442
11.945
7.319
2.879
0
28.882
27.116
24.325
20.707
16.521
11.993
7.334



Story Elevation column

P U O NOO0OO R NWPRARUUONOOOERERNWPAOUUONOOOERENWUVONOOERERNWREUONODOPR

m
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

beam

550
550
550
550
550
550
550
550
550
550
550
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525

mm
475
475
450
450
450
450
450
450
450
450
450
425
425
425
425
425
425
425
425
425
500
500
500
500
500
500
500
500
500
475
475
475
475
475
475
475
475
475
450
450
450
450
450

46

X-Dir

kN
20.0873

0
1111.8317
963.6894
708.0167
491.6783
314.6741
177.0042
78.6685
19.6671

0
1141.9007
985.5857
724.1038
502.8499
321.8239
181.0259
80.456
20.114

0
1117.9233
966.7567
710.2702
493.2432
315.6757
177.5676
78.9189
19.7297

0
1093.3568
947.4009
696.0496
483.3678
309.3554
174.0124
77.3388
19.3347

0
1068.1326
927.4546
681.3952
473.1911
302.8423

displacement
mm
2.871
0
29.052
27.278
24.472
20.831
16.613
12.05
7.354
2.864
0
29.314
27.521
24.687
21.015
16.762
12.164
7.431
2.902
0
29.46
27.659
24.813
21.12
16.841
12.211
7.447
2.895
0
29.629
27.82
24.959
21.242
16.932
12.267
7.466
2.888
0
29.825
28.005
25.126
21.382
17.038



Story Elevation column

A NOOO R NWPAUVONOOOERNWPRAMRUUONOOOERERENWDEOUUONOORERNWEAEUDONOOORERNW

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

beam

525
525
525
525
525
525
525
525
525
525
525
525
525
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

mm
450
450
450
450
425
425
425
425
425
425
425
425
425
500
500
500
500
500
500
500
500
500
475
475
475
475
475
475
475
475
475
450
450
450
450
450
450
450
450
450
425
425
425

47

X-Dir

kN
170.3488
75.7106
18.9276
0
1042.1758
906.8478
666.2556
462.6775
296.1136
166.5639
74.0284
18.5071
0
1071.6534
928.5051
682.167
473.7271
303.1853
170.5418
75.7963
18.9491
0
1048.0075
909.7987
668.4235
464.183
297.0771
167.1059
74.2693
18.5673
0
1023.7609
890.5489
654.2808
454.3617
290.7915
163.5702
72.6979
18.1745
0
998.8376
870.6854
639.6872

displacement
mm
12.332
7.49
2.882
0
30.053
28.22
25.32
21.545
17.16
12.408
7.519
2.878
0
30.271
28.422
25.499
21.698
17.286
12.506
7.588
2.913
0
30.466
28.606
25.665
21.837
17.389
12.569
7.611
2.908
0
30.69
28.816
25.854
21.994
17.508
12.642
7.639
2.904
0
30.947
29.057
26.07



Story Elevation column

0O RPN WPPUIONOOORNWPAEUUONOOOERNWDRERUIONOOOERERENWDREOUVVONOOORERNWDRAWMUM

m
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

beam

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475

mm
425
425
425
425
425
425
400
400
400
400
400
400
400
400
400
475
475
475
475
475
475
475
475
475
450
450
450
450
450
450
450
450
450
425
425
425
425
425
425
425
425
425
400

48

X-Dir

kN
4442273
284.3054
159.9218
71.0764
17.7691
0
973.1574
850.1329
624.5875
433.7413
277.5944
156.1469
69.3986
17.3497
0
1002.1154
871.6305
640.3816
444.7094
284.614
160.0954
71.1535
17.7884
0
978.8924
853.1183
626.7808
435.2644
278.5692
156.6952
69.6423
17.4106
0
955.0633
834.0523
612.7731
425.5369
272.3436
153.1933
68.0859
17.0215
0
930.5453

displacement
mm
22.175
17.643
12.727
7.672
2.9

0
31.244
29.334
26.318
22.382
17.799
12.824
7.711
2.898
0
31.403
29.483
26.451
22.496
17.895
12.902
7.77
2.931
0
31.657
29.719
26.662
22.673
18.027
12.984
7.802
2.928
0
31.944
29.987
26.902
22.872
18.176
13.076
7.838
2.925
0
32.272



Story Elevation column

RPN WP UUDONOOORNWPMUTONOOORERNWDEOUVONOORERNWREUVONOOERERNWMOUUON

m
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

beam

475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

mm
400
400
400
400
400
400
400
400
375
375
375
375
375
375
375
375
375
450
450
450
450
450
450
450
450
450
425
425
425
425
425
425
425
425
425
400
400
400
400
400
400
400
400

49

X-Dir

kN
814.3554
598.3019
415.4874
265.912
149.5755
66.478
16.6195
0
905.2539
793.9477
583.3085
405.0754
259.2482
145.8271
64.8121
16.203

0
933.7486
815.3494
599.0322
415.9946
266.2365
149.7581
66.5591
16.6398
0
911.0539
797.1182
585.6379
406.693
260.2835
146.4095
65.0709
16.2677
0
887.7566
778.3307
571.8348
397.1075
254.1488
142.9587
63.5372
15.8843

displacement
mm
30.292
27.174
23.098
18.345
13.182
7.881
2.925
0
32.648
30.641
27.485
23.357
18.539
13.303
7.931
2.925
0
32.734
30.722
27.558
23.422
18.598
13.357
7.979
2.955
0
33.054
31.018
27.821
23.641
18.761
13.458
8.019
2.954
0
33.415
31.352
28.118
23.887
18.945
13.573
8.066
2.954



Story Elevation column

W s UTONOOOEFRLPRNWPMUIONOOOERENWEOUVONOORNWREUVONOOOERENWDREOUIONODO

m
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

beam

450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425

mm
400
375
375
375
375
375
375
375
375
375
350
350
350
350
350
350
350
350
350
425
425
425
425
425
425
425
425
425
400
400
400
400
400
400
400
400
400
375
375
375
375
375
375

50

X-Dir

kN

0
863.7669
758.903
557.5614
387.1954
247.8051
139.3904
61.9513
15.4878
0
838.9976
738.7528
542.7572
376.9147
241.2254
135.6893
60.3064
15.0766
0
867.0568
760.0945
558.4367
387.8033
248.1941
139.6092
62.0485
15.5121
0
845.0106
742.2468
545.3241
378.6973
242.3663
136.331
60.5916
15.1479
0
822.3758
723.8499
531.8081
369.3112
236.3592
132.952

displacement
mm

0
33.825
31.731
28.454
24.165
19.152
13.702
8.12
2.956

34.295
32.163
28.837
24.482
19.389
13.849
8.182

2.959

34.286
32.158
28.835
24.485
19.401
13.874
8.215

2.985

34.682
32.523
29.157
24.752
19.599
13.997
8.265

2.987

35.128
32.932
29.519
25.05

19.821
14.134



Story Elevation column

U O NOO O R NWPAUUONOOORNWPRAERUUONOORERNWAOUUONOORERDNWPRAMUUDONOOOEREN

m
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

beam

425
425
425
425
425
425
425
425
425
425
425
425
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
375
375
375
375

mm
375
375
375
350
350
350
350
350
350
350
350
350
400
400
400
400
400
400
400
400
400
375
375
375
375
375
375
375
375
375
350
350
350
350
350
350
350
350
350
375
375
375
375

51

X-Dir

kN
59.0898
14.7724
0
799.0559
704.8141
517.8226
359.599
230.1434
129.4556
57.5358
14.384

0
802.5733
706.3334
518.9388
360.3742
230.6395
129.7347
57.6599
14.415

0

781.31
688.9873
506.1947
351.5241
224.9754
126.5487
56.2439
14.061

0
759.4837
671.1106
493.0609
342.4034
219.1382
123.2652
54.7845
13.6961
0
740.8447
654.5556
480.898
333.957

displacement
mm
8.322
2.989
0
35.633
33.395
29.928
25.387
20.071
14.289
8.387
2.994
0
36.082
33.811
30.297
25.696
20.311
14.454
8.478
3.022
0
36.566
34.252
30.685
26.015
20.547
14.6
8.538
3.026
0
37.107
34.746
31.118
26.371
20.809
14.762
8.606
3.032
0
38.146
35.696
31.954
27.061



Story Elevation
m
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21

NO O R NWDPAOUUONOOORERNWPAUONOOORERNWRAEUUUONOOOERENWREUVONOOERNWS

beam

375
375
375
375
375
375
375
375
375
375
375
375
375
375
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
375
375
375
375
375
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
575
575
575
575
575
575
575
575
575
550
550

52

X-Dir

kN
213.7325
120.2245
53.4331
13.3583

0
720.5109
637.8439
468.62
325.4306
208.2756
117.155
52.0689
13.0172

0
682.4131
605.2576
444.6791
308.8049
197.6351
111.1698
49.4088
12.3522

0
1336.7506
1136.505
834.9832
579.8495
371.1037
208.7458
92.7759
23.194

0
1312.6608
1117.9992
821.3871
570.4077
365.0609
205.3468
91.2652
22.8163

0
1288.0454
1099.0427

displacement
mm
21.329
15.098
8.768
3.065
0
38.726
36.221
32.413
27.436
21.605
15.266
8.838
3.072
0
40.494
37.824
33.812
28.582
22.455
15.802
9.081
3.114
0
27.518
25.803
23.123
19.691
15.752
11.516
7.167
2.941
0
27.546
25.833
23.152
19.716
15.769
11.523
7.162
2.928
0
27.586
25.874



Story Elevation column

O R N WP UIONOOOERENWDRAUUONOORNWPRAMUONOOOERNWPAUUONOOOERENWDEOUO

m
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575

beam

600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575

mm
550
550
550
550
550
550
550
525
525
525
525
525
525
525
525
525
500
500
500
500
500
500
500
500
500
575
575
575
575
575
575
575
575
575
550
550
550
550
550
550
550
550
550

53

X-Dir

kN
807.4599
560.7361
358.8711
201.865
89.7178
22.4294

0
1262.8555
1079.591
793.1689
550.8118
352.5195
198.2922
88.1299
22.0325

0
1237.0358
1059.5937
778.477
540.609
345.9898
194.6192
86.4974
21.6244

0
1268.1632
1081.9941
794.9345
552.0378
353.3042
198.7336
88.3261
22.0815

0
1244.1857
1063.4601
781.3177
542.5817
347.2523
195.3294
86.8131
21.7033

0

displacement
mm
23.192
19.75
15.793
11.534
7.159
2.916
0
27.641
25.929
23.244
19.794
15.825
11.551
7.158
2.904
0
27.712
26
23.31
19.85
15.866
11.574
7.161
2.892
0
28.044
26.308
23.583
20.082
16.053
11.714
7.253
2.935
0
28.103
26.366
23.638
20.129
16.087
11.732
7.254
2.924
0



Story Elevation column

N WA OO NOOOFRNWPRRUUONOOORNWEAEOOUGUONOOOERENWDREOUVONOOOERERNW AU ON O

m
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575

beam

575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
525
525
525
525
525
525
525
525
525
500
500
500
500
500
500
500
500
500
475
475
475
475
475
475
475
475
475
550
550
550
550
550
550
550
550
550
525
525
525
525
525
525
525

54

X-Dir

kN
1219.6613
1044.4514
767.352
532.8834
341.0453
191.838
85.2613
21.3153

0
1194.5349
1024.9177
753.0007
522.9172
334.667
188.2502
83.6667
20.9167

0
1168.7449
1004.8024
738.2222
512.6543
328.0988
184.5555
82.0247
20.5062

0
1199.156
1026.8068
754.3887
523.881
335.2839
188.5972
83.821
20.9552

0
1175.3421
1008.2776
740.7754
514.4274
329.2335
185.1939
82.3084

displacement
mm
28.177
26.44
23.707
20.186
16.129
11.755
7.257
2.913
0
28.269
26.53
23.79
20.256
16.181
11.785
7.263
2.902
0
28.382
26.639
23.89
20.341
16.244
11.822
7.273
2.892
0
28.688
26.923
24.142
20.555
16.417
11.952
7.36
2.934
0
28.784
27.015
24.227
20.627
16.47
11.983
7.367



Story Elevation column

P U O NOO0OO R NWPRARUUONOOOERERNWPAOUUONOOOERENWUVONOOERERNWREUONODOPR

m
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575

beam

550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
525
525
525
525
525
525
525
525
525
525
525
525
525
525

mm
525
525
500
500
500
500
500
500
500
500
500
475
475
475
475
475
475
475
475
475
450
450
450
450
450
450
450
450
450
425
425
425
425
425
425
425
425
425
500
500
500
500
500

55

X-Dir

kN
20.5771

0
1150.9611
989.2505
726.7963
504.7196
323.0206
181.6991
80.7551
20.1888

0
1125.9517
969.6691
712.4099
494.7291
316.6266
178.1025
79.1567
19.7892

0
1100.2457
949.4705
697.5702
484.4237
310.0312
174.3925
77.5078
19.3769

0
1130.0087
971.1562
713.5025
495.4879
317.1122
178.3756
79.2781
19.8195

0
1106.4209
952.6754
699.9248
486.0589
311.0777

displacement
mm
2.924
0
28.898
27.125
24.328
20.712
16.534
12.02
7.377
2.915
0
29.034
27.256
24.447
20.812
16.608
12.066
7.391
2.906
0
29.196
27.41
24.587
20.93
16.697
12.12
7.409
2.899
0
29.469
27.662
24.812
21.121
16.852
12.237
7.489
2.938
0
29.606
27.794
24,931
21.221
16.927



Story Elevation column

A NOOO R NWPAUVONOOOERNWPRAMRUUONOOOERERENWDEOUUONOORERNWEAEUDONOOORERNW

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575

beam

525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
500
500
500
500
500
500
500
500
500
500
500
500

mm
500
500
500
500
475
475
475
475
475
475
475
475
475
450
450
450
450
450
450
450
450
450
425
425
425
425
425
425
425
425
425
500
500
500
500
500
500
500
500
500
475
475
475

56

X-Dir

kN
174.9812
77.7694
19.4424
0
1082.2487
933.6755
685.9657
476.3651
304.8736
171.4914
76.2184
19.0546
0
1057.4239
914.0939
671.5792
466.3744
298.4796
167.8948
74.6199
18.655

0
1031.872
893.8616
656.7146
456.0518
291.8732
164.1787
72.9683
18.2421
0
1061.0616
915.3109
672.4733
466.9954
298.877
168.1183
74.7193
18.6798
0
1037.7749
896.934
658.9719

displacement
mm
12.282
7.503
2.93

0
29.767
27.947
25.07
21.338
17.014
12.335
7.521
2.923
0
29.955
28.125
25.231
21.473
17.115
12.398
7.544
2.916
0
30.175
28.332
25.418
21.629
17.233
12.471
7.571
2.911
0
30.403
28.544
25.606
21.79
17.364
12.573
7.643
2.948
0
30.59
28.72
25.765



Story Elevation column

0O RPN WPPUIONOOORNWPAEUUONOOOERNWDRERUIONOOOERERENWDREOUVVONOOORERNWDRAWMUM

m
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575

beam

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
475
475
475
475
475
475
475
475
475
475

mm
475
475
475
475
475
475
450
450
450
450
450
450
450
450
450
425
425
425
425
425
425
425
425
425
400
400
400
400
400
400
400
400
400
475
475
475
475
475
475
475
475
475
450

57

X-Dir

kN
457.6194
292.8764
164.743
73.2191
18.3048
0
1013.891
878.0209
645.0766
447.9698
286.7007
161.2691
71.6752
17.9188
0
989.3346
858.5021
630.7363
438.0113
280.3272
157.6841
70.0818
17.5205
0
964.0257
838.3034
615.8964
427.7058
273.7317
153.9741
68.4329
17.1082
0
992.7133
859.5951
631.5393
438.5689
280.6841
157.8848
70.171
17.5428
0
969.8167

displacement
mm
21.923
17.464
12.634
7.665
2.942
0
30.806
28.923
25.948
22.076
17.579
12.705
7.691
2.937
0
31.054
29.156
26.157
22.251
17.71
12.786
7.723
2.933
0
31.341
29.424
26.398
22.452
17.861
12.881
7.76
2.93

0
31.512
29.584
26.54
22.574
17.963
12.963
7.822
2.964
0
31.757



Story Elevation column

RPN WP UUDONOOORNWPMUTONOOORERNWDEOUVONOORERNWREUVONOOERERNWMOUUON

m
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575

beam

475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
450
450
450
450
450
450
450
450

mm
450
450
450
450
450
450
450
450
425
425
425
425
425
425
425
425
425
400
400
400
400
400
400
400
400
400
375
375
375
375
375
375
375
375
375
450
450
450
450
450
450
450
450

58

X-Dir

kN
841.3915
618.1651
429.2814
274.7401
154.5413
68.685
17.1713
0
946.3167
822.6403
604.3888
419.7145
268.6173
151.0972
67.1543
16.7886
0
922.1309
803.2656
590.1543
409.8294
262.2908
147.5386
65.5727
16.3932
0
897.1748
783.1883
575.4037
399.5859
255.735
143.8509
63.9337
15.9834
0
925.4169
804.3863
590.9777
410.4012
262.6568
147.7444
65.6642
16.416

displacement
mm
29.813
26.745
22.745
18.091
13.042
7.853
2.96

0
32.035
30.073
26.978
22.939
18.237
13.132
7.888
2.958
0
32.354
30.369
27.243
23.16
18.402
13.236
7.93
2.956
0
32.721
30.71
27.547
23.413
18.592
13.354
7.979
2.956
0
32.818
30.802
27.629
23.485
18.656
13.413
8.028
2.987



Story Elevation column

W s UTONOOOEFRLPRNWPMUIONOOOERENWEOUVONOORNWREUVONOOOERENWDREOUIONODO

m
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575

beam

450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
425
425
425
425
425
425

mm
450
425
425
425
425
425
425
425
425
425
400
400
400
400
400
400
400
400
400
375
375
375
375
375
375
375
375
375
350
350
350
350
350
350
350
350
350
425
425
425
425
425
425

59

X-Dir

kN

0
903.0146
786.4407
577.7932
401.2453
256.797
144.4483
64.1992
16.0498
0
880.0112
767.9442
564.2039
391.8083
250.7573
141.051
62.6893
15.6723
0
856.3175
748.8142
550.1492
382.0481
244.5108
137.5373
61.1277
15.2819
0
831.8464
728.969
535.569
371.9229
238.0307
133.8923
59.5077
14.8769
0
859.6713
750.1098
551.1011
382.7091
2449338
137.7753

displacement
mm

0
33.129
31.09
27.886
23.699
18.816
13.512
8.068
2.985

33.481
31.416
28.176
23.94
18.996
13.623
8.113
2.985

33.882
31.787
28.506
24.213
19.2
13.751
8.166
2.986

34.342
32.211
28.882
24.525
19.432
13.896
8.227

2.989

34.345
32.217
28.888
24.535
19.451
13.924



Story Elevation column

U O NOO O R NWPAUUONOOORNWPRAERUUONOORERNWAOUUONOORERDNWPRAMUUDONOOOEREN

m
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575
575

beam

425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
400
400
400
400
400
400
400
400
400
400
400
400
400

mm
425
425
425
400
400
400
400
400
400
400
400
400
375
375
375
375
375
375
375
375
375
350
350
350
350
350
350
350
350
350
400
400
400
400
400
400
400
400
400
375
375
375
375

60

X-Dir

kN
61.2335
15.3084
0
837.883
732.5234
538.1804
373.7364
239.1913
134.5451
59.7978
14.9495
0
815.5066
714.3925
524.8598
364.486
233.271
131.2149
58.3178
14.5794
0
792.4462
695.6283
511.0739
354.9124
227.1439
127.7685
56.786
14.1965
0
796.0092
697.2291
512.25
355.7292
227.6667
128.0625
56.9167
14.2292
0
774.9696
680.1193
499.6795
346.9996

displacement
mm
8.262
3.016
0
34.732
32.574
29.205
24.797
19.645
14.045
8.312
3.017
0
35.169
32.975
29.56
25.09
19.864
14.18
8.368
3.02

0
35.664
33.43
29.962
25.422
20.11
14.333
8.432
3.024
0
36.116
33.849
30.333
25.734
20.352
14.5
8.524
3.052
0
36.59
34.282
30.715
26.048



Story Elevation
m
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21

NO O R NWDPAOUUONOOORERNWPAUONOOORERNWRAEUUUONOOOERENWREUVONOOERNWS

beam

400
400
400
400
400
400
400
400
400
400
400
400
400
400
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
350
350
350
350
350
350
350
350
350
600
600

mm
375
375
375
375
375
350
350
350
350
350
350
350
350
350
375
375
375
375
375
375
375
375
375
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
600
600

61

X-Dir

kN
222.0798
124.9199
55.5199
13.88

0
753.3667
662.4827
486.722
338.0014
216.3209
121.6805
54.0802
13.5201
0
734.9806
646.2328
474.7833
329.7106
211.0148
118.6958
52.7537
13.1884
0
714.8377
629.7322
462.6604
321.292
205.6269
115.6651
51.4067
12.8517
0
677.135
597.6194
439.0673
304.9078
195.141
109.7668
48.7853
12.1963
0
1319.6832
1117.4914

displacement
mm
20.585
14.644
8.584
3.056
0
37.122
34.768
31.142
26.399
20.844
14.804
8.651
3.061
0
38.153
35.712
31.974
27.087
21.364
15.141
8.813
3.095
0
38.724
36.23
32.427
27.458
21.636
15.308
8.883
3.101
0
40.475
37.82
33.817
28.598
22.483
15.843
9.127
3.144
0
27.757
26.022



Story Elevation column

O R N WP UIONOOOERENWDRAUUONOORNWPRAMUONOOOERNWPAUUONOOOERENWDEOUO

m
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

beam

600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550

mm
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
550
550
550
550
550
550
550
550
500

62

X-Dir

kN
821.0141
570.1487
364.8952
205.2535
91.2238
22.8059

0
1271.9507
1080.8393
794.0861
551.4486
352.9271
198.5215
88.2318
22.0579

0
1221.9475
1042.2425
765.7292
531.7564
340.3241
191.4323
85.081
21.2703

0
1169.206
1001.276
735.6313
510.8551
326.9473
183.9078
81.7368
20.4342

0
1185.2459
1010.6129
742.4911
515.6188
329.996
185.6228
82.499
20.6248

0

displacement
mm
23.315
19.853
15.884
11.619
7.241
2.985
0
27.809
26.078
23.371
19.901
15.917
11.632
7.23
2.958
0
27.919
26.189
23.476
19.991
15.982
11.666
7.229
2.932
0
28.106
26.373
23.646
20.135
16.089
11.727
7.242
2.909
0
28.884
27.102
24.299
20.689
16.528
12.041
7.427
2.974
0



Story Elevation column

N WA OO NOOOFRNWPRRUUONOOORNWEAEOOUGUONOOOERENWDREOUVONOOOERERNW AU ON O

m
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

beam

550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

mm
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450

63

X-Dir

kN
1137.9326
973.8212
715.4605
496.8476
317.9824
178.8651
79.4956
19.8739

0
1088.1256
934.845
686.8249
476.9617
305.2555
171.7062
76.3139
19.0785

0
1035.2546
893.1603
656.1994
455.694
291.6442
164.0498
72.911
18.2278

0
1049.9776
901.7401
662.5029
460.0715
294.4457
165.6257
73.6114
18.4029

0
1003.5693
865.1444
635.6163
441.4002
282.4961
158.9041
70.624

displacement
mm
29.078
27.289
24.472
20.834
16.636
12.103
7.441
2.953
0
29.358
27.558
24.717
21.041
16.79
12.197
7.47
2.936
0
29.758
27.938
25.062
21.331
17.008
12.331
7.519
2.922
0
30.552
28.681
25.726
21.893
17.453
12.647
7.703
2.985
0
30.937
29.045
26.055
22.168
17.659
12.773
7.748



Story Elevation column

P U O NOO0OO R NWPRARUUONOOOERERNWPAOUUONOOOERENWUVONOOERERNWREUONODOPR

m
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

beam

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

mm
450
450
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350
350
350
350
350

64

X-Dir

kN
17.656

0
954.4845
826.1551
606.9711
421.5077
269.7649
151.7428
67.4412
16.8603
0
902.0704
784.1662
576.1221
400.0848
256.0543
144.0305
64.0136
16.0034
0
916.7149
793.1339
582.7106
404.6602
258.9825
145.6777
64.7456
16.1864
0
871.9322
757.2947
556.3797
386.3748
247.2799
139.0949
61.82
15.455

0
824.3991
718.9493
528.2076
366.8109
234.7589

displacement
mm
2.973
0
31.454
29.529
26.491
22.533
17.932
12.944
7.814
2.965
0
32.153
30.183
27.076
23.022
18.3
13.175
7.909
2.962
0
32.918
30.895
27.712
23.559
18.723
13.474
8.083
3.021
0
33.562
31.494
28.246
24.003
19.055
13.68
8.165
3.019
0
34.402
32.271
28.936
24.576
19.483



Story Elevation column

A NOOO R NWPAUVONOOOERNWPRAMRUUONOOOERERENWDEOUUONOORERNWEAEUDONOOORERNW

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
500
500

beam

450
450
450
450
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
600
600
600

mm
350
350
350
350
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
550
550
550

65

X-Dir

kN
132.0519
58.6897
14.6724
0
789.1812
687.9141
505.4063
350.9766
224.625
126.3516
56.1563
14.0391
0
747.016
653.6662
480.2446
333.5032
213.442
120.0611
53.3605
13.3401
0
671.6762
589.8337
433.3472
300.9356
192.5988
108.3368
48.1497
12.0374
0
1283.0506
1077.629
791.7274
549.8107
351.8788
197.9318
87.9697
21.9924
0
1237.3939
1042.6843
766.0538

displacement
mm
13.948
8.277
3.022
0
36.162
33.898
30.38
25.78
20.4
14.552
8.575
3.085
0
37.149
34.801
31.176
26.435
20.886
14.852
8.7
3.093
0
40.466
37.826
33.831
28.621
22.518
15.89
9.176
3.175
0
28.31
26.527
23.758
20.229
16.19
11.857
7.411
3.082
0
28.329
26.553
23.787



Story Elevation column

0O RPN WPPUIONOOORNWPAEUUONOOOERNWDRERUIONOOOERERENWDREOUVVONOOORERNWDRAWMUM

m
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

beam

600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
450

66

X-Dir

kN
531.9818
340.4683
191.5134
85.1171
21.2793

0
1189.5428
1005.8849
739.0175
513.2066
328.4522
184.7544
82.1131
20.5283

0
1139.0421
966.8235
710.3193
493.2773
315.6975
177.5798
78.9244
19.7311

0
1155.3247
976.6548
717.5423
498.2933
318.9077
179.3856
79.7269
19.9317

0
1109.9103
941.4852
691.7034
480.3496
307.4237
172.9259
76.8559
19.214

0
1062.0646

displacement
mm
20.254
16.206
11.857
7.393
3.052
0
28.403
26.631
23.863
20.319
16.251
11.877
7.384
3.023
0
28.551
26.779
24.002
20.437
16.338
11.925
7.39
2.997
0
29.344
27.522
24.668
21.002
16.786
12.246
7.58
3.064
0
29.502
27.678
24.812
21.124
16.876
12.296
7.587
3.041
0
29.745



Story Elevation column

RPN WP UUDONOOORNWPMUTONOOORERNWDEOUVONOORERNWREUVONOOERERNWMOUUON

m
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

beam

550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

mm
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400

67

X-Dir

kN
904.2155
664.3216
461.3345
295.2541
166.0804
73.8135
18.4534
0
1011.2275
864.3389
635.0245
440.9892
282.2331
158.7561
70.5583
17.6396
0
1026.1263
873.3173
641.6209
445.5701
285.1648
160.4052
71.2912
17.8228
0
981.3766
838.2041
615.8234
427.6552
273.6993
153.9559
68.4248
17.1062
0
933.994
800.7709
588.3215
408.5566
261.4762
147.0804
65.3691
16.3423

displacement
mm
27.912
25.027
21.305
17.011
12.376
7.609
3.02

0
30.103
28.254
25.339
21.568
17.208
12.497
7.65
3.003
0
30.913
29.012
26.017
22.142
17.663
12.821
7.84
3.069
0
31.26
29.342
26.316
22.393
17.85
12.935
7.879
3.054
0
31.736
29.79
26.72
22.732
18.105
13.093
7.939
3.043



Story Elevation column

W s UTONOOOEFRLPRNWPMUIONOOOERENWEOUVONOORNWREUVONOOOERENWDREOUIONODO

m
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

beam

500
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400

mm
400
350
350
350
350
350
350
350
350
350
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
400
400
400
400
400
400

68

X-Dir

kN

0
883.3316
760.426
558.6803
387.9725
248.3024
139.6701
62.0756
15.5189
0
898.0342
769.6387
565.4488
392.6728
251.3106
141.3622
62.8276
15.7069
0
854.6205
735.0935
540.0687
375.0477
240.0305
135.0172
60.0076
15.0019
0
808.4786
698.1004
512.8901
356.1737
227.9511
128.2225
56.9878
14.2469
0
774.6089
668.5588
491.1861
341.1014
218.3049
122.7965

displacement
mm

0
32.39
30.403
27.271
23.193
18.452
13.312
8.027
3.037

33.171
31.132
27.922
23.743
18.886
13.62
8.207
3.1

33.775
31.696
28.426
24.163
19.201
13.815
8.284

3.094

34.571
32.434
29.085
24.711
19.611
14.072
8.39
3.095

36.302
34.038
30.511
25.902
20.522
14.675



Story Elevation column

U O NOO O R NWPAUUONOOORNWPRAERUUONOORERNWAOUUONOORERDNWPRAMUUDONOOOEREN

m
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

beam

400
400
400
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
400
400
400
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
500
500
500
500

69

X-Dir

kN
54.5762
13.6441

0
733.5016
635.3843
466.8129
324.1756
207.4724
116.7032
51.8681
12.967

0
660.1292
573.7545
421.5339
292.7319
187.3484
105.3835
46.8371
11.7093

0
1242.5395
1034.9269
760.3545
528.0239
337.9353
190.0886
84.4838
21.121

0
1199.1512
1001.8185
736.0299
511.1319
327.1244
184.0075
81.7811
20.4453

0
1153.6585
966.9549
710.4159
493.3444

displacement
mm
8.69
3.159
0
37.247
34.906
31.277
26.536
20.993
14.967
8.811
3.164
0
40.488
37.873
33.89
28.693
22.61
16
9.289
3.246
0
28.986
27.146
24.302
20.69
16.565
12.145
7.615
3.197
0
28.967
27.137
24.301
20.69
16.56
12.131
7.588
3.163
0
29.001
27.179
24.344
20.727



Story Elevation
m
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21

NO O R NWDPAOUUONOOORERNWPAUONOOORERNWRAEUUUONOOOERENWREUVONOOERNWS

column

600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

beam

600
600
600
600
600
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
500
500
500
500
500
450
450
450
450
450
450
450
450
450
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400

70

X-Dir

kN
315.7404
177.604
78.9351
19.7338
0
1105.6214
929.9485
683.2275
474.4635
303.6566
170.8069
75.9142
18.9785
0
1122.1072
940.2459
690.7929
479.7173
307.0191
172.6982
76.7548
19.1887
0
1078.7953
906.8374
666.2479
462.6722
296.1102
166.562
74.0275
18.5069
0
1033.1285
871.4236
640.2296
444.6039
284.5465
160.0574
71.1366
17.7842
0
984.5593
833.5167

displacement
mm
16.584
12.136
7.571
3.131
0
29.107
27.287
24.448
20.815
16.648
12.168
7.567
3.101
0
29.918
28.047
25.128
21.393
17.107
12.498
7.764
3.171
0
30.036
28.166
25.241
21.489
17.176
12.534
7.763
3.144
0
30.236
28.362
25.422
21.642
17.289
12.599
7.777
3.12

0
30.548
28.662



Story Elevation column

O R N WP UIONOOOERENWDRAUUONOORNWPRAMUONOOOERNWPAUUONOOOERENWDEOUO

m
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

beam

550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

mm
400
400
400
400
400
400
400
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350

71

X-Dir

kN
612.3796
425.2636
272.1687
153.0949
68.0422
17.0105
0
999.6041
842.8758
619.2557
430.0387
275.2247
154.8139
68.8062
17.2015
0
956.718
809.3883
594.6526
412.9532
264.2901
148.6632
66.0725
16.5181
0
911.2545
773.6639
568.4062
394.7265
252.625
142.1015
63.1562
15.7891
0
862.5746
735.1271
540.0934
375.0649
240.0415
135.0233
60.0104
15.0026
0

displacement
mm
25.696
21.873
17.463
12.704
7.81
3.099
0
31.375
29.436
26.389
22.461
17.929
13.037
8.006
3.168
0
31.681
29.728
26.655
22.685
18.096
13.138
8.038
3.15

0
32.111
30.136
27.024
22.994
18.329
13.281
8.09
3.136
0
32.715
30.704
27.537
23.424
18.653
13.485
8.171
3.127
0



Story Elevation column

N WA OO NOOOFRNWPRRUUONOOORNWEAEOOUGUONOOOERENWDREOUVONOOOERERNW AU ON O

m
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6

mm
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

beam

450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

mm
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350

72

X-Dir

kN
877.3053
744.5683
547.0298
379.8818
243.1243
136.7574
60.7811
15.1953
0
835.4526
711.4548
522.7015
362.9871
232.3118
130.6754
58.0779
14.5195
0
790.9021
675.9587
496.6227
344.8769
220.7212
124.1557
55.1803
13.7951
0
758.5522
648.0417
476.1122
330.6335
211.6054
119.0281
52.9014
13.2253
0
718.6671
616.0611
452.6163
314.3169
201.1628
113.1541
50.2907

displacement
mm
33.515
31.451
28.204
23.988
19.099
13.803
8.357
3.192
0
34.075
31.976
28.675
24.382
19.393
13.986
8.428
3.184
0
34.822
32.672
29.297
249
19.783
14.23
8.528
3.182
0
36.521
34.251
30.704
26.078
20.686
14.831
8.829
3.246
0
37.418
35.079
31.438
26.686
21.14
15.114
8.947



Story Elevation column

P U O NOO0OO R NWPRARUUONOOOERERNWPAOUUONOOOERENWUVONOOERERNWREUONODOPR

m
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12

mm
600
600
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
450
450
450
450
450
450
450
450
450
450
450
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

beam

400
400
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
350
350
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
450
450
450
450
450

73

X-Dir

kN
12.5727

0
647.5559
556.8581
409.1202
284.1113
181.8312
102.2801
45.4578
11.3645

0
1235.3565
1038.2607
762.8038
529.7249
339.0239
190.7009
84.756
21.189

0
1192.7065
1005.7166
738.8938
513.1207
328.3973
184.7235
82.0993
20.5248

0
1147.9687
971.4142
713.6921
495.6195
317.1965
178.423
79.2991
19.8248

0
1100.7031
934.9606
686.9099
477.0207
305.2933

displacement
mm
3.249
0
40.577
37.98
34.001
28.809
22.737
16.14
9.424
3.329
0
29.317
27.506
24.663
21.029
16.865
12.391
7.794
3.291
0
29.307
27.504
24.667
21.033
16.862
12.378
7.768
3.257
0
29.349
27.553
24.716
21.074
16.89
12.386
7.752
3.224
0
29.465
27.67
24.827
21.169
16.958



Story Elevation column

A NOOO R NWPAUVONOOOERNWPRAMRUUONOOOERERENWDEOUUONOORERNWEAEUDONOOORERNW

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

beam

600
600
600
600
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
500
500
500

mm
450
450
450
450
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
500
500
500

74

X-Dir

kN
171.7275
76.3233
19.0808
0
1116.8993
944.8361
694.1653
482.0592
308.5179
173.5413
77.1295
19.2824
0
1074.2521
911.8973
669.9654
465.2537
297.7624
167.4913
74.4406
18.6101
0
1029.2576
876.937
644.2802
447.4168
286.3468
161.0701
71.5867
17.8967
0
981.3657
839.4581
616.7447
428.2949
274.1088
154.1862
68.5272
17.1318
0
996.1317
848.4192
623.3284

displacement
mm
12.42
7.749
3.194
0
30.27
28.426
25.504
21.744
17.415
12.749
7.946
3.265
0
30.398
28.553
25.624
21.845
17.488
12.788
7.946
3.238
0
30.609
28.759
25.813
22.005
17.607
12.857
7.961
3.213
0
30.935
29.071
26.099
22.245
17.787
12.967
7.997
3.193
0
31.756
29.84
26.787



Story Elevation column

0O RPN WPPUIONOOORNWPAEUUONOOOERNWDRERUIONOOOERERENWDREOUVVONOOORERNWDRAWMUM

m
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

beam

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
450

mm
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
450
450
450
450
450
450
450
450
450
400

75

X-Dir

kN
432.8669
277.0348
155.8321
69.2587
17.3147
0
953.8102
815.2808
598.9818
415.9596
266.2141
149.7454
66.5535
16.6384
0
908.9071
779.8733
572.9681
397.8945
254.6525
143.242
63.6631
15.9158
0
860.7775
741.6076
544.8546
378.3712
242.1576
136.2136
60.5394
15.1348
0
875.2394
750.6894
551.5269
383.0048
245.1231
137.8817
61.2808
15.3202
0
833.8283

displacement
mm
22.83
18.251
13.299
8.193
3.262
0
32.074
30.145
27.064
23.062
18.425
13.404
8.227
3.244
0
32.52
30.566
27.446
23.382
18.666
13.554
8.283
3.23

0
33.142
31.153
27.974
23.825
19
13.765
8.368
3.221
0
33.934
31.893
28.636
24.386
19.444
14.081
8.554
3.287
0
34,513



Story Elevation column

RPN WP UUDONOOORNWPMUTONOOORERNWDEOUVONOORERNWREUVONOOERERNWMOUUON

m
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

beam

450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350

mm
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

76

X-Dir

kN
717.7844
527.3518
366.2165
234.3786
131.8379
58.5946
14.6487
0
789.7024
682.4486
501.3908
348.1881
222.8404
125.3477
55.7101
13.9275
0
757.5039
654.332
480.7337
333.8429
213.6594
120.1834
53.4149
13.3537
0
717.9266
622.4149
457.2844
317.5586
203.2375
114.3211
50.8094
12.7023
0
647.1326
562.9407
413.5891
287.2147
183.8174
103.3973
45.9543
11.4886

displacement
mm
32.435
29.122
24.792
19.749
14.272
8.63
3.28

0
35.281
33.152
29.763
25.327
20.152
14.526
8.735
3.278
0
36.996
34.747
31.186
26.519
21.067
15.137
9.042
3.343
0
37.919
35.599
31.943
27.147
21.537
15.431
9.166
3.348
0
41.131
38.555
34.557
29.316
23.173
16.486
9.659
3.431



Story Elevation column

W s UTONOOOEFRLPRNWPMUIONOOOERENWEOUVONOORNWREUVONOOOERENWDREOUIONODO

m
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
550
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

beam

350
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550

mm
350
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
550
550
550
550
550
550

77

X-Dir

kN

0
1198.6613
999.7403
734.5031
510.0716
326.4458
183.6258
81.6115
20.4029
0
1157.983
968.7832
711.7591
494.2772
316.3374
177.9398
79.0843
19.7711
0
1115.3046
936.1619
687.7924
477.6336
305.6855
171.9481
76.4214
19.1053
0
1070.2015
901.5026
662.3284
459.9503
294.3682
165.5821
73.592
18.398

0
1086.5609
911.7759
669.8761
465.1918
297.7227
167.469

displacement
mm

0
29.988
28.122
25.207
21.491
17.24
12.679
7.997
3.405
0
29.941
28.088
25.181
21.47
17.218
12.653
7.962
3.367
0
29.946
28.101
25.199
21.485
17.225
12.645
7.938
3.331
0
30.021
28.181
25.276
21.551
17.271
12.664
7.926
3.296
0
30.844
28.952
25.968
22.139
17.739
13.002



Story Elevation column

U O NOO O R NWPAUUONOOORNWPRAERUUONOORERNWAOUUONOORERDNWPRAMUUDONOOOEREN

m
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
450
450
450
450

mm
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
350
350
350
350

beam

550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
600
600
600
600

mm
550
550
500
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
500
500
500
500
500
500
500
500
500
600
600
600
600

78

X-Dir

kN
74.4307
18.6077
0
1045.7747
880.3877
646.8155
449.1774
287.4735
161.7039
71.8684
17.9671
0
1002.7196
847.0705
622.3375
432.1788
276.5945
155.5844
69.1486
17.2872
0
956.8593
811.3466
596.0914
413.9524
264.9295
149.0228
66.2324
16.5581
0
971.7509
820.642
602.9207
418.6949
267.9647
150.7302
66.9912
16.7478
0
872.1751
702.7271
516.2893
358.5342

displacement
mm
8.129
3.37

0
30.935
29.046
26.057
22.214
17.792
13.027
8.121
3.34

0
31.105
29.214
26.214
22.346
17.889
13.08
8.128
3.312
0
31.386
29.486
26.463
22.557
18.046
13.175
8.155
3.288
0
32.224
30.272
27.167
23.154
18.521
13.515
8.357
3.36

0
39.603
37.171
33.358
28.527



Story Elevation column

NO O R NWDPAOUUONOOORERNWPAUONOOORERNWRAEUUUONOOOERENWREUVONOOERNWS

m
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21

mm
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

mm
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

beam

600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
550
550

mm
600
600
600
600
600
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
550
550
550
550
550
550
550
550
500
500
500

79

X-Dir

kN
229.4619
129.0723
57.3655
14.3414
0
847.3959
684.1152
502.6152
349.0384
223.3845
125.6538
55.8461
13.9615
0
821.4643
664.6008
488.2781
339.082
217.0125
122.0695
54.2531
13.5633
0
794.1272
643.976
473.1252
328.5592
210.2779
118.2813
52.5695
13.1424
0
809.4242
654.7387
481.0325
334.0504
213.7922
120.2581
53.4481
13.362

0
784.3539
635.7962

displacement
mm
23.016
17.114
11.058
5.049
0
39.221
36.819
33.046
28.259
22.795
16.942
10.932
497

0
38.871
36.498
32.761
28.015
22.594
16.782
10.813
4.89

0
38.566
36.22
32.517
27.805
22.419
16.641
10.702
4.812
0
39.591
37.183
33.38
28.542
23.01
17.075
10.975
4924
0
39.332
36.947



Story Elevation column

O R N WP UIONOOOERENWDRAUUONOORNWPRAMUONOOOERNWPAUUONOOOERENWDEOUO

m
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

mm
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

beam

550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

mm
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450

80

X-Dir

kN
467.1155
324.3858
207.6069
116.7789
51.9017
12.9754
0
757.8837
615.7369
452.3781
314.1515
201.0569
113.0945
50.2642
12.5661
0
729.6557
594.2637
436.6019
303.1957
194.0453
109.1505
48.5113
12.1278
0
743.6619
604.0532
443.7942
308.1904
197.2419
110.9485
49.3105
12.3276
0
718.1299
584.6062
429.5066
298.2684
190.8918
107.3766
47.723
11.9307
0

displacement
mm
33.173
28.364
22.861
16.954
10.878
4.853
0
39.128
36.765
33.014
28.227
22.745
16.854
10.792
4.783
0
39.003
36.658
32.925
28.15
22.674
16.786
10.723
4.715
0
40.033
37.625
33.792
28.889
23.267
17.22
10.993
4.824
0
39.944
37.551
33.73
28.835
23.215
17.167
10.934
4.764
0



Story Elevation column

N WA OO NOOOFRNWPRRUUONOOORNWEAEOOUGUONOOOERENWDREOUVONOOOERERNW AU ON O

m
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6

mm
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

mm
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

beam

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

mm
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350

81

X-Dir

kN
690.8877
563.7716
414.1996
287.6386
184.0887
103.5499
46.0222
11.5055
0
661.4502
541.1431
397.5745
276.0934
176.6998
99.3936
44.1749
11.0437
0
674.6542
550.3891
404.3675
280.8108
179.7189
101.0919
44.9297
11.2324
0
648.5737
530.3264
389.6276
270.5747
173.1678
97.4069
43.292
10.823

0
620.455
508.5856
373.6547
259.4825
166.0688
93.4137
41.5172

displacement
mm
39.949
37.566
33.749
28.85
23.217
17.151
10.894
4.706
0
40.089
37.709
33.884
28.962
23.296
17.187
10.881
4.653
0
41.089
38.648
34.726
29.679
23.871
17.606
11.141
4.757
0
41.24
38.799
34.867
29.797
23.954
17.646
11.132
4.71

0
41.543
39.094
35.138
30.024
24.122
17.744
11.153



Story Elevation column

P U O NOO0OO R NWPRARUUONOOOERERNWPAOUUONOOOERENWUVONOOERERNWREUONODOPR

m
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12

mm
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
400
400
400
400
400

mm
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
400
400
400
400
400
400
400
400
400
400
400
400
400
400

beam

450
450
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
350
350
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
550
550
550
550
550

82

X-Dir

kN
10.3793
0
602.8715
494.0328
362.9629
252.0575
161.3168
90.7407
40.3292
10.0823
0
576.4215
473.4599
347.8481
241.5612
154.5992
86.962
38.6498
9.6624

0
530.0398
436.3106
320.5547
222.6075
142.4688
80.1387
35.6172
8.9043

0
809.0033
652.3159
479.2525
332.8142
213.0011
119.8131
53.2503
13.3126
0
786.9034
635.7706
467.0968
324.3728
207.5986

displacement
mm
4.669
0
42.966
40.44
36.35
31.052
24.927
18.302
11.451
4.731
0
43.447
40.899
36.767
31.402
25.191
18.464
11.507
4.701
0
45.895
43.207
38.843
33.153
26.545
19.373
11.952
4.753
0
42.521
39.983
35.942
30.793
24.901
18.576
12.069
5.586
0
42.068
39.562
35.566
30.47
24.636



Story Elevation column

A NOOO R NWPAUVONOOOERNWPRAMRUUONOOOERERENWDEOUUONOORERNWEAEUDONOOORERNW

mm
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

mm
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

beam

600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
550
550
550
550
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
450
450
450

83

X-Dir

kN
116.7742
51.8996
12.9749
0
763.8069
618.4495
454.3711
315.5355
201.9427
113.5928
50.4857
12.6214
0
739.496
600.174
440.9442
306.2112
195.9752
110.236
48.9938
12.2484
0
754.1077
610.4817
448.5172
311.4703
199.341
112.1293
49.8352
12.4588
0
731.7798
593.6709
436.1664
302.8933
193.8517
109.0416
48.4629
12.1157
0
708.2319
575.8913
423.1038

displacement
mm
18.369
11.92
5.495
0
41.642
39.169
35.215
30.168
24.386
18.174
11.777
5.404
0
41.258
38.815
34.901
29.897
24.161
17.995
11.643
5.314
0
42.334
39.826
35.808
30.672
24.785
18.454
11.933
5.436
0
42.002
39.52
35.537
30.438
24.59
18.298
11.814
5.354
0
41.72
39.263
35.31



Story Elevation column

0O RPN WPPUIONOOORNWPAEUUONOOOERNWDRERUIONOOOERERENWDREOUVVONOOORERNWDRAWMUM

m
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

mm
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

beam

550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

mm
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350

84

X-Dir

kN
293.8221
188.0461
105.7759
47.0115
11.7529
0
683.1492
556.8819
409.1377
284.1234
181.839
102.2844
45.4597
11.3649
0
696.5747
566.2896
416.0495
288.9233
184.9109
104.0124
46.2277
11.5569
0
673.8248
549.0237
403.3643
280.1141
179.273
100.8411
44.8183
11.2046
0
649.5605
530.533
389.7794
270.6801
173.2353
97.4448
43.3088
10.8272
0
623.3423

displacement
mm
30.242
24.424
18.162
11.705
5.274
0
41.514
39.078
35.148
30.102
24.302
18.056
11.611
5.194
0
42.589
40.089
36.055
30.877
24.925
18.514
11.899
5.313
0
42.425
39.943
35.928
30.766
24.827
18.427
11.818
5.242
0
42.349
39.881
35.877
30.719
24.78
18.374
11.755
5.174
0
42.402



Story Elevation column

RPN WP UUDONOOORNWPMUTONOOORERNWDEOUVONOORERNWREUVONOOERERNWMOUUON

m
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

mm
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

beam

500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400

mm
350
350
350
350
350
350
350
350
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
400
400
400
400
400
400
400
400

85

X-Dir

kN
510.4496
375.0242
260.4335
166.6774
93.7561
41.6694
10.4173
0
635.9755
519.3076
381.5321
264.9529
169.5698
95.383
42.3925
10.5981
0
612.6457
501.4201
368.3903
255.8266
163.729
92.0976
40.9323
10.2331
0
587.4665
482.0132
354.1321
245.9251
157.392
88.533
39.348
9.837

0
572.3901
469.5086
344.9451
239.5452
153.3089
86.2363
38.3272
9.5818

displacement
mm
39.941
35.937
30.767
24.807
18.372
11.719
5.109
0
43.445
40.921
36.816
31.518
25.409
18.814
11.995
5.223
0
43.518
40.999
36.89
31.578
25.446
18.82
11.966
5.166
0
43,737
41.215
37.09
31.744
25.566
18.883
11.966
5.114
0
45.111
42.516
38.262
32.739
26.347
19.426
12.258
5.175



Story Elevation column

W s UTONOOOEFRLPRNWPMUIONOOOERENWEOUVONOORNWREUVONOOOERENWDREOUIONODO

m
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9

mm
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

mm
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

beam

400
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
400
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500

86

X-Dir

kN

0
548.5238
450.9949
331.3432
230.0994
147.2636
82.8358
36.8159
9.204

0
506.9783
417.7549
306.922
213.1402
136.4098
76.7305
34.1024
8.5256

0
765.7423
613.6329
450.8323
313.078
200.3699
112.7081
50.0925
12.5231
0
745.2318
598.2678
439.5437
305.2387
195.3528
109.8859
48.8382
12.2095
0
723.8229
582.2085
427.745
297.0451
190.1089
106.9363

displacement
mm

0
45.514
42.902
38.614
33.033
26.566
19.558
12.297
5.136

47.828
45.09

40.585
34.697
27.855
20.426
12.722
5.178

44.693
42.014
37.762
32.353
26.171
19.537
12.717
5.922

44.173
41.53
37.328
31.98
25.864
19.3
12.549
5.823

43.677
41.069
36.917
31.626
25.573
19.073



Story Elevation column

U O NOO O R NWPAUUONOOORNWPRAERUUONOORERNWAOUUONOORERDNWPRAMUUDONOOOEREN

m
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15

mm
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

mm
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

beam

600
600
600
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
500
500
500
450
450
450
450
450
450
450
450
450
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400

87

X-Dir

kN
47.5272
11.8818
0
701.3215
565.2975
415.3206
288.4171
184.587
103.8302
46.1467
11.5367
0
715.5567
575.4631
422.7892
293.6036
187.9063
105.6973
46.9766
11.7441
0
694.8795
559.9017
411.3563
285.6641
182.825
102.8391
45.7063
11.4266
0
673.1007
543.4732
399.2864
277.2822
177.4606
99.8216
44.3652
11.0913
0
649.9367
525.945
386.4086
268.3393

displacement
mm
12.386
5.723
0
43.217
40.644
36.538
31.3
25.303
18.861
12.23
5.624
0
44.347
41.705
37.49
32.113
25.958
19.345
12.537
5.754
0
43.945
41.333
37.159
31.828
25.721
19.158
12.398
5.664
0
43.589
41.006
36.869
31.578
25.513
18.99
12.269
5.574
0
43.302
40.745
36.638
31.379



Story Elevation column

NO O R NWDPAOUUONOOORERNWPAUONOOORERNWRAEUUUONOOOERENWREUVONOOERNWS

m
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21

mm
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

mm
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

beam

550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
450
450

mm
400
400
400
400
400
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
450
450

88

X-Dir

kN
171.7371
96.6021
42.9343
10.7336
0
663.0574
535.26
393.2523
273.0918
174.7788
98.3131
43.6947
10.9237
0
642.0182
519.3187
381.5403
264.9585
169.5735
95.3851
42.3934
10.5983
0
619.6015
502.2744
369.0179
256.2625
164.008
92.2545
41.002
10.2505
0
595.4041
483.7931
355.4398
246.8332
157.9733
88.86
39.4933
9.8733

0
607.7397
492.5481

displacement
mm
25.344
18.85
12.154
5.486
0
44.428
41.803
37.588
32.191
25.996
19.33
12.458
5.613
0
44.19
41.588
37.399
32.026
25.856
19.212
12.358
5.533
0
44.035
41.452
37.281
31.923
25.763
19.126
12.274
5.456
0
44.001
41.431
37.267
31.908
25.74
19.087
12.216
5.382
0
45.093
42.457



Story Elevation column

O R N WP UIONOOOERENWDRAUUONOORNWPRAMUONOOOERNWPAUUONOOOERENWDEOUO

m
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

mm
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

beam

450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

mm
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350

89

X-Dir

kN
361.8721
251.3001
160.832
90.468
40.208
10.052

0
586.1524
476.0449
349.7473
242.8801
155.4432
87.4368
38.8608
9.7152

0
562.8594
458.1552
336.6038
233.7527
149.6017
84.151
37.4004
9.3501

0
549.4814
447.1505
328.5188
228.138
146.0083
82.1297
36.5021
9.1255

0
527.3161
430.0266
315.9379
219.4013
140.4169
78.9845
35.1042
8.7761

0

displacement
mm
38.188
32.694
26.371
19.552
12.508
5.504
0
45.088
42.461
38.196
32.698
26.364
19.526
12.46
5.439
0
45.222
42.597
38.324
32.803
26.435
19.555
12.439
5.378
0
46.551
43.856
39.459
33.767
27.193
20.083
12.725
5.438
0
46.869
44,165
39.742
34.003
27.366
20.183
12.745
5.391
0



Story Elevation column

N WA OO NOOOFRNWPRRUUONOOORNWEAEOOUGUONOOOERENWDREOUVONOOOERERNW AU ON O

m
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6

mm
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

mm
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

beam

350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450

90

X-Dir

kN
489.0953
399.6505
293.6208
203.9033
130.4981
73.4052
32.6245
8.1561

0
653.6725
520.9594
382.7457
265.7956
170.1092
95.6864
42.5273
10.6318
0
637.1612
508.6117
373.6739
259.4958
166.0773
93.4185
41.5193
10.3798
0
619.9853
495.7576
364.2301
252.9375
161.88
91.0575
40.47
10.1175
0
602.0073
482.287
354.3333
246.0648
157.4815
88.5833
39.3704

displacement
mm
49.042
46.224
41.598
35.571
28.582
21.002
13.146
5.423
0
51.851
48.83
43.962
37.742
30.611
22.943
15.038
7.133
0
51.148
48.17
43.369
37.23
30.191
22.62
14.814
7.007
0
50.461
47.527
42.79
36.731
29.781
22.303
14.592
6.879
0
49.801
46.91
42.236
36.252
29.386
21.997
14.375



Story Elevation column

P U O NOO0OO R NWPRARUUONOOOERERNWPAOUUONOOOERENWUVONOOERERNWREUONODOPR

m
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12

mm
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

mm
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

beam

600
600
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
500
500
500
500
500

mm
450
450
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
500
500
500
500
500

91

X-Dir

kN
9.8426

0
614.8348
491.5656
361.1502
250.7988
160.5112
90.2876
40.1278
10.032

0
598.2998
479.1614
352.0369
244.4701
156.4609
88.0092
39.1152
9.7788

0
580.9515
466.1261
342.46
237.8194
152.2044
85.615
38.0511
9.5128

0
562.5834
452.2925
332.2965
230.7615
147.6873
83.0741
36.9218
9.2305

0
574.5003
460.8698
338.5983
235.1377
150.4881

displacement
mm
6.751
0
51.081
48.113
43.317
37.178
30.133
22.551
14.731
6.908
0
50.493
47.564
42.824
36.752
29.782
22.278
14.536
6.792
0
49.941
47.049
42.363
36.354
29.452
22.02
14.349
6.675
0
49.445
46.589
41.951
35.997
29.155
21.784
14.172
6.558
0
50.712
47.781
43.022
36.913
29.894



Story Elevation column

A NOOO R NWPAUVONOOOERNWPRAMRUUONOOOERERENWDEOUUONOORERNWEAEUDONOOORERNW

mm
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

mm
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

beam

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
450
450
450

mm
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
450
450
450
450
450
450
450
450
450
400
400
400

92

X-Dir

kN
84.6496
37.622
9.4055

0
557.7713
448.255
329.3302
228.7015
146.369
82.3326
36.5922
9.1481

0
540.0111
434.8258
319.4638
221.8499
141.9839
79.866
35.496
8.874

0
520.9122
420.3307
308.8144
214.4544
137.2508
77.2036
34.3127
8.5782

0
532.1135
428.3803
314.7284
218.5614
139.8793
78.6821
34,9698
8.7425

0
514.9784
415.362
305.1639

displacement
mm
22.331
14.522
6.71

0
50.283
47.382
42.666
36.605
29.637
22.126
14.367
6.606
0
49.922
47.051
42.37
36.349
29.42
21.948
14.226
6.502
0
49.666
46.819
42.165
36.169
29.263
21.811
14.106
6.401
0
50.891
47.971
43.2
37.054
29.977
22.34
14.442
6.546
0
50.685
47.785
43.036



Story Elevation column

0O RPN WPPUIONOOORNWPAEUUONOOOERNWDRERUIONOOOERERENWDREOUVVONOOORERNWDRAWMUM

m
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
550

mm
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
500

beam

450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
500

mm
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
450

93

X-Dir

kN
211.9194
135.6284
76.291
33.9071
8.4768

0
496.5231
401.2847
294.8214
204.7371
131.0317
73.7053
32.7579
8.1895

0
487.2231
393.6774
289.2324
200.8558
128.5477
72.3081
32.1369
8.0342

0
469.5178
380.097
279.2549
193.927
124.1133
69.8137
31.0283
7.7571

0
439.9043
356.7603
262.1096
182.0206
116.4932
65.5274
29.1233
7.2808

0
931.113

displacement
mm
36.91
29.85
22.226
14.339
6.457
0
50.601
47.715
42.977
36.855
29.792
22.161
14.262
6.37

0
51.821
48.873
44.021
37.742
30.491
22.651
14.53
6.425
0
51.929
48.984
44,125
37.825
30.543
22.664
14.497
6.355
0
53.751
50.717
45.69
39.148
31.569
23.353
14.829
6.358
0
32.503



Story Elevation column

RPN WP UUDONOOORNWPMUTONOOORERNWDEOUVONOORERNWREUVONOOERERNWMOUUON

m
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

beam

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

mm
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400

94

X-Dir

kN
788.9645
579.6474
402.5329
257.6211
1449118
64.4053
16.1013
0
887.9549
755.1017
554.7686
385.256
246.5638
138.6921
61.641
15.4102
0
841.6407
718.4811
527.8637
366.572
234.6061
131.9659
58.6515
14.6629
0
856.1296
727.7683
534.6869
371.3103
237.6386
133.6717
59.4097
14.8524
0
816.1594
696.1759
511.4762
355.1918
227.3227
127.869
56.8307
14.2077

displacement
mm
30.539
27.411
23.36
18.674
13.607
8.384
3.339
0
32.905
30.922
27.759
23.652
18.893
13.742
8.432
3.321
0
33.48
31.465
28.249
24.063
19.205
13.938
8.509
3.309
0
34.29
32.223
28.927
24.638
19.66
14.264
8.701
3.378
0
34.826
32.727
29.38
25.017
19.945
14.441
8.77
3.368



Story Elevation column

W s UTONOOOEFRLPRNWPMUIONOOOERENWEOUVONOORNWREUVONOOOERENWDREOUIONODO

m
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450

beam

450
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600

mm
400
350
350
350
350
350
350
350
350
350
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600

95

X-Dir

kN

0
773.512
662.2206
486.5294
337.8676
216.2353
121.6324
54.0588
13.5147
0
742.7401
635.6095
466.9784
324.2905
207.5459
116.7446
51.8865
12.9716
0
704.3139
604.8066
4443477
308.5748
197.4879
111.0869
49.372
12.343

0
635.6739
547.6116
402.3269
279.3937
178.812
100.5817
44,703
11.1757
0
1158.243
958.5219
704.2201
489.0418
312.9867
176.055

displacement
mm

0
35.548
33.402
29.986
25.524
20.327
14.682
8.869
3.363

37.232
34.972
31.388
26.7
21.233
15.29
9.176
3.428

38.109
35.785
32.112
27.302
21.684
15.573
9.295
3.43

41.241
38.676
34.675
29.433
23.297
16.618
9.786

3.512

30.799
28.869
25.867
22.052
17.695
13.027



Story Elevation column

U O NOO O R NWPAUUONOOORNWPRAERUUONOORERNWAOUUONOORERDNWPRAMUUDONOOOEREN

m
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

beam

600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
600
600
600
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
550
550
550
550
550
550
550
550
500
500
500
500
500

96

X-Dir

kN
78.2467
19.5617

0
1119.6971
929.2582
682.7203
4741113
303.4312
170.6801
75.8578
18.9645

0
1079.2513
898.4326
660.0729
458.384
293.3657
165.0182
73.3414
18.3354

0
1036.4995
865.6925
636.0189
441.6798
282.6751
159.0047
70.6688
17.6672

0
1052.9729
876.3259
643.8313
447.1051
286.1472
160.9578
71.5368
17.8842

0
1014.2236
846.607
621.997
431.9423

displacement
mm
8.239
3.539
0
30.714
28.797
25.808
22.002
17.651
12.985
8.195
3.497
0
30.676
28.772
25.791
21.988
17.634
12.961
8.16
3.456
0
30.705
28.809
25.83
22.022
17.655
12.962
8.138
3.418
0
31.549
29.6
26.54
22.625
18.136
13.309
8.348
3.495
0
31.597
29.655
26.594
22.671



Story Elevation
m
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21

NO O R NWDPAOUUONOOORERNWPAUONOOORERNWRAEUUUONOOOERENWREUVONOOERNWS

column

550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

beam

550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

mm
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400

97

X-Dir

kN
276.4431
155.4992
69.1108
17.2777
0
973.298
815.0615
598.8207
415.8477
266.1425
149.7052
66.5356
16.6339
0
929.6765
781.2335
573.9675
398.5885
255.0967
143.4919
63.7742
15.9435
0
944.6565
790.8375
581.0235
403.4885
258.2326
145.2559
64.5582
16.1395
0
905.888
760.749
558.9176
388.1372
248.4078
139.7294
62.102
15.5255
0
864.6746
728.5696

displacement
mm
18.166
13.318
8.331
3.461
0
31.723
29.781
26.714
22.772
18.239
13.355
8.329
3.429
0
31.954
30.008
26.923
22.949
18.37
13.432
8.346
3.4

0
32.813
30.813
27.644
23.561
18.857
13.782
8.555
3.476
0
33.047
31.04
27.852
23.737
18.987
13.858
8.573
3.451
0

33.4
31.378



Story Elevation column

O R N WP UIONOOOERENWDRAUUONOORNWPRAMUONOOOERNWPAUUONOOOERENWDEOUO

m
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

beam

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

mm
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350

98

X-Dir

kN
535.2756
371.7192
237.9003
133.8189
59.4751
14.8688
0
820.3919
693.7454
509.6905
353.9517
226.5291
127.4226
56.6323
14.1581
0
834.8732
703.2164
516.6488
358.7839
229.6217
129.1622
57.4054
14.3514
0
796.5278
673.067
494.4982
343.4015
219.777
123.6246
54.9442
13.7361
0
755.5541
640.6314
470.668
326.8528
209.1858
117.667
52.2964
13.0741
0

displacement
mm
28.161
23.996
19.182
13.977
8.612
3.429
0
33.921
31.873
28.609
24.373
19.467
14.155
8.68
3.414
0
34.753
32.651
29.305
24.964
19.935
14.491
8.879
3.486
0
35.241
33.112
29.721
25.312
20.197
14.654
8.94
3.472
0
35.911
33.741
30.287
25.786
20.555
14.879
9.032
3.464
0



Story Elevation column

N WA OO NOOOFRNWPRRUUONOOORNWEAEOOUGUONOOOERENWDREOUVONOOOERERNW AU ON O

m
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

beam

400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550

99

X-Dir

kN
726.3765
615.6507
452.3148
314.1075
201.0288
113.0787
50.2572
12.5643
0
689.2679
586.0831
430.5917
299.022
191.3741
107.6479
47.8435
11.9609
0
623.0866
531.3958
390.4132
271.1203
173.517
97.6033
43.3792
10.8448
0
1113.3428
914.0625
671.5561
466.3584
298.4694
167.889
74.6173
18.6543
0
1077.1095
886.6124
651.3887
452.3533
289.5061
162.8472
72.3765

displacement
mm
37.561
35.283
31.666
26.946
21.45
15.482
9.339
3.529
0
38.388
36.053
32.353
27.518
21.88
15.753
9.451
3.528
0
41.431
38.87
34.858
29.605
23.465
16.785
9.939
3.607
0
31.798
29.789
26.68
22.743
18.255
13.453
8.534
3.7

0
31.667
29.675
26.583
22.661
18.186
13.393
8.479



Story Elevation column

P U O NOO0OO R NWPRARUUONOOOERERNWPAOUUONOOOERENWUVONOOERERNWREUONODOPR

m
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

beam

600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
550
550
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
450
450
450
450
450

100

X-Dir

kN
18.0941
0
1039.0912
857.7121
630.1558
437.6082
280.0693
157.539
70.0173
17.5043
0
998.9034
827.0329
607.616
421.9556
270.0516
151.904
67.5129
16.8782
0
1015.4258
837.9755
615.6555
427.5385
273.6246
153.9139
68.4062
17.1015
0
978.9136
810.0612
595.147
413.2965
264.5098
148.7868
66.1274
16.5319
0
940.3348
780.4349
573.3808
398.1811
254.8359

displacement
mm
3.653
0
31.581
29.605
26.526
22.613
18.142
13.35
8.433
3.607
0
31.559
29.594
26.523
22.611
18.135
13.331
8.399
3.564
0
32.427
30.408
27.253
23.232
18.629
13.69
8.617
3.646
0
32.428
30.418
27.268
23.245
18.634
13.68
8.589
3.607
0
32.502
30.498
27.346
23.31
18.679



Story Elevation column

A NOOO R NWPAUVONOOOERNWPRAMRUUONOOOERERENWDEOUUONOORERNWEAEUDONOOORERNW

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

beam

550
550
550
550
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

mm
450
450
450
450
400
400
400
400
400
400
400
400
400
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350
350
350

101

X-Dir

kN
143.3452
63.709
15.9272
0
899.1904
748.6652
550.0397
381.972
244.4621
137.5099
61.1155
15.2789
0
914.2092
758.5415
557.2958
387.011
247.687
139.3239
61.9218
15.4804
0
877.526
730.1913
536.4671
372.5466
238.4298
134.1168
59.6075
14.9019
0
838.4909
699.8577
514.1811
357.0702
228.525
128.5453
57.1312
14.2828
0
796.4946
667.0084
490.047

displacement
mm
13.697
8.575
3.57

0
32.678
30.673
27.51
23.449
18.781
13.753
8.58
3.536
0
33.56
315
28.25
24.079
19.282
14.115
8.798
3.616
0
33.744
31.681
28.418
24.22
19.385
14.173
8.805
3.586
0
34.042
31.969
28.682
24.442
19.552
14.272
8.833
3.56

0
34.503
32.409
29.082



Story Elevation column

0O RPN WPPUIONOOORNWPAEUUONOOOERNWDRERUIONOOOERERENWDREOUVVONOOORERNWDRAWMUM

m
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

beam

500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
400

mm
350
350
350
350
350
350
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
400
400
400
400
400
400
400
400
400
350

102

X-Dir

kN
340.3104
217.7987
122.5118
54.4497
13.6124
0
810.9235
676.6334
497.1184
345.2211
220.9415
124.2796
55.2354
13.8088
0
774.4223
648.0823
476.1421
330.6542
211.6187
119.0355
52.9047
13.2262
0
735.357
617.3339
453.5514
314.9663
201.5784
113.3879
50.3946
12.5987
0
707.975
594.1318
436.505
303.1285
194.0022
109.1263
48.5006
12.1251
0
672.3885

displacement
mm
24.779
19.806
14.431
8.891
3.54

0
35.359
33.21
29.799
25.388
20.289
14.778
9.099
3.616
0
35.794
33.623
30.173
25.702
20.525
14.924
9.15
3.598
0
36.405
34.2
30.693
26.138
20.855
15.131
9.232
3.586
0
38.016
35.709
32.046
27.277
21.737
15.728
9.539
3.651
0
38.788



Story Elevation column

RPN WP UUDONOOORNWPMUTONOOORERNWDEOUVONOORERNWREUVONOOERERNWMOUUON

m
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

mm
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

beam

400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500

103

X-Dir

kN
565.9479
415.7985
288.7489
184.7993
103.9496
46.1998
11.55

0
609.0435
514.0496
377.6691
262.2702
167.8529
94.4173
41.9632
10.4908
0
1104.2238
914.4519
671.8422
466.5571
298.5965
167.9606
74.6491
18.6623
0
1068.744
887.6065
652.119
452.8604
289.8307
163.0298
72.4577
18.1144
0
1031.5057
859.3213
631.3381
438.4292
280.5947
157.8345
70.1487
17.5372

displacement
mm
36.43
32.691
27.816
22.143
15.984
9.644
3.647
0
41.731
39.164
35.128
29.852
23.694
17
10.127
3.723
0
32.202
30.227
27.117
23.154
18.619
13.752
8.751
3.817
0
32.076
30.117
27.024
23.075
18.55
13.691
8.696
3.769
0
31.997
30.052
26.971
23.029
18.508
13.649
8.649
3.723



Story Elevation column

W s UTONOOOEFRLPRNWPMUIONOOOERENWEOUVONOORNWREUVONOOOERENWDREOUIONODO

m
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9

mm
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

mm
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

beam

600
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550

mm
500
450
450
450
450
450
450
450
450
450
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400

104

X-Dir

kN

0
992.1273
829.2658
609.2565
423.0948
270.7807
152.3141
67.6952
16.9238
0
1008.3701
839.8246
617.014
428.4819
274.2284
154.2535
68.5571
17.1393
0
972.5679
812.4526
596.904
414.5167
265.2907
149.226
66.3227
16.5807
0
934.7201
783.3693
575.5366
399.6782
255.7941
143.8842
63.9485
15.9871
0
894.3287
752.1381
552.5913
383.7439
245.5961
138.1478

displacement
mm

0
31.983
30.048
26.973
23.03
18.503
13.631
8.616
3.678
0
32.845
30.857
27.699
23.648
18.996
13.989
8.834
3.761
0
32.854
30.874
27.719
23.665
19.003
13.981
8.806
3.721
0
32.937
30.961
27.803
23.735
19.051
14
8.793
3.683
0
33.123
31.145
27.974
23.88
19.157
14.059



Story Elevation column

U O NOO O R NWPAUUONOOORNWPRAERUUONOORERNWAOUUONOORERDNWPRAMUUDONOOOEREN

m
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15

mm
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

mm
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

beam

550
550
550
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
450
450
450
450

mm
400
400
400
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
450
450
450
450

105

X-Dir

kN
61.399
15.3498
0
909.0839
761.6522
559.5812
388.5981
248.7028
139.8953
62.1757
15.5439
0
873.041
733.7546
539.085
374.3646
239.5934
134.7713
59.8983
14.9746
0
834.657
703.86
517.1216
359.1122
229.8318
129.2804
57.458
14.3645
0
793.3203
671.4265
493.2929
342.5645
219.2413
123.3232
54.8103
13.7026
0
807.4939
680.717
500.1186
347.3046

displacement
mm
8.799
3.649
0
33.999
31.967
28.711
24.506
19.656
14.42
9.017
3.73

0
34.193
32.157
28.886
24.653
19.764
14.48
9.026
3.7

0
34.504
32.456
29.159
24.883
19.936
14.583
9.056
3.673
0
34.979
3291
29.571
25.23
20.198
14.747
9.116
3.653
0
35.827
33.704
30.283
25.834



Story Elevation
m
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21

NO O R NWDPAOUUONOOORERNWPAUONOOORERNWRAEUUUONOOOERENWREUVONOOERNWS

column

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

mm
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

beam

450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
350
350

mm
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
350
350

106

X-Dir

kN
222.2749
125.0296
55.5687
13.8922
0
771.5324
652.4998
479.3876
332.9081
213.0612
119.8469
53.2653
13.3163
0
733.0039
622.0543
457.0195
317.3746
203.1198
114.2549
50.7799
12.695

0
705.9055
598.8213
439.9503
305.5211
195.5335
109.9876
48.8834
12.2208
0
670.7321
570.8318
419.3866
291.2407
186.394
104.8467
46.5985
11.6496
0
607.9364
518.9491

displacement
mm
20.678
15.093
9.324
3.73

0
36.277
34.131
30.669
26.158
20.922
15.244
9.379
3.712
0
36.906
34.724
31.204
26.607
21.261
15.458
9.464
3.699
0
38.529
36.246
32.568
27.756
22.152
16.063
9.775
3.765
0
39.321
36.986
33.231
28.31
22.57
16.327
9.885
3.762
0
42.309
39.764



Story Elevation column

O R N WP UIONOOOERENWDRAUUONOORNWPRAMUONOOOERNWPAUUONOOOERENWDEOUO

m
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

mm
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

beam

350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
350
350
350
350
350
350
350
600
600
600
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450

107

X-Dir

kN
381.2687
264.77
169.4528
95.3172
42.3632
10.5908
0
1064.435
875.1497
642.9671
446.5049
285.7632
160.7418
71.4408
17.8602
0
1030.894
849.8147
624.3537
433.5789
277.4905
156.0884
69.3726
17.3432
0
995.6989
823.1399
604.7558
419.9693
268.7804
151.189
67.1951
16.7988
0
958.489
794.8169
583.9471
405.5188
259.532
145.9868
64.883
16.2208
0

displacement
mm
35.709
30.382
24.152
17.366
10.382
3.84

0
33.182
31.133
27.922
23.839
19.175
14.175
9.043
3.975
0
33.014
30.984
27.793
23.729
19.082
14.097
8.976
3.923
0
32.89
30.876
27.702
23.652
19.015
14.036
8.919
3.872
0
32.827
30.826
27.663
23.618
18.982
13.999
8.873
3.822
0



Story Elevation column

N WA OO NOOOFRNWPRRUUONOOORNWEAEOOUGUONOOOERENWDREOUVONOOOERERNW AU ON O

m
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6

mm
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

mm
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

beam

550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500

mm
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
500
500
500
500
500
500
500

108

X-Dir

kN
974.7422
805.6174
591.8821
411.0293
263.0587
147.9705
65.7647
16.4412
0
940.8479
779.7756
572.8963
397.8447
254.6206
143.2241
63.6551
15.9138
0
905.0126
752.3288
552.7313
383.8412
245.6584
138.1828
61.4146
15.3536
0
866.7591
722.8644
531.0841
368.8084
236.0374
132.771
59.0093
14.7523
0
881.5306
732.6017
538.238
373.7764
239.2169
134.5595
59.8042

displacement
mm
33.713
31.659
28.409
24.254
19.49
14.368
9.1
3.909
0
33.677
31.634
28.392
24.239
19.471
14.342
9.062
3.864
0
33.712
31.676
28.436
24.275
19.493
14.343
9.037
3.822
0
33.846
31.812
28.564
24.383
19.57
14.381
9.032
3.783
0
34.745
32.655
29.32
25.027
20.083
14.753
9.257



Story Elevation column
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m
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12

mm
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

mm
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

beam

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450
450
450
450
450
450

mm
500
500
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
450
450
450
450
450
450
450
450
450
400
400
400
400
400

109

X-Dir

kN
14,9511
0
847.3046
706.2107
518.8487
360.3116
230.5994
129.7122
57.6499
14.4125
0
810.8318
677.9269
498.0687
345.881
221.3639
124.5172
55.341
13.8352
0
771.5174
647.2304
475.5162
330.2196
211.3405
118.8791
52.8351
13.2088
0
785.6383
656.6508
482.4373
335.0259
214.4166
120.6093
53.6041
13.401

0
751.3238
629.853
462.7492
321.3536
205.6663

displacement
mm
3.868
0
34.891
32.801
29.456
25.141
20.165
14.795
9.256
3.833
0
35.15
33.052
29.687
25.335
20.31
14.88
9.275
3.802
0
35.568
33.454
30.053
25.643
20.542
15.023
9.324
3.777
0
36.441
34.271
30.785
26.265
21.037
15.381
9.54
3.858
0
36.839
34.651
31.13
26.555
21.254



Story Elevation column
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mm
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

mm
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
400
400
400

beam

450
450
450
450
450
450
450
450
450
450
450
450
450
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
600
600
600

mm
400
400
400
400
350
350
350
350
350
350
350
350
350
400
400
400
400
400
400
400
400
400
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
600
600
600

110

X-Dir

kN
115.6873
51.4166
12.8541
0
714.5132
600.917
441.4901
306.5903
196.2178
110.3725
49.0545
12.2636
0
689.046
579.2859
425.5978
295.554
189.1546
106.3994
47.2886
11.8222
0
655.2672
552.555
405.9588
281.9158
180.4261
101.4897
45.1065
11.2766
0
595.1056
503.2352
369.7238
256.7527
164.3217
92.431
41.0804
10.2701
0
1020.4935
832.8709
611.9052

displacement
mm
15.514
9.585
3.835
0
37.412
35.194
31.621
26.967
21.566
15.71
9.661
3.819
0

39
36.684
32.958
28.096
22.443
16.307
9.97
3.884
0
39.738
37.377
33.58
28.616
22.836
16.555
10.072
3.877
0
42.63
40.074
35.989
30.634
24.38
17.574
10.562
3.952
0
34.377
32.239
28.904



Story Elevation column
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m
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24
21
18
15
12
9
6
3
0
24

mm
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

mm
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

beam

600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

mm
600
600
600
600
600
600
550
550
550
550
550
550
550
550
550
500
500
500
500
500
500
500
500
500
450
450
450
450
450
450
450
450
450

111

X-Dir

kN
4249341
271.9578
152.9763
67.9895
16.9974
0
989.0337
809.1408
594.4708
412.827
264.2092
148.6177
66.0523
16.5131
0
956.0358
784.1779
576.1307
400.0908
256.0581
144.0327
64.0145
16.0036
0
921.1628
757.6981
556.6762
386.5807
247.4116
139.169
61.8529
15.4632
0

displacement
mm
24.677
19.854
14.691
9.395
4.165
0
34.161
32.045
28.735
24.532
19.734
14.593
9.317
4.107
0
33.986
31.889
28.6
24.418
19.637
14.51
9.246
4.05

0
33.867
31.788
28.515
24.345
19.573
14.451
9.187
3.995
0
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