ProtaStructure’
ProtaSteel
ProtaDetails’
ProtaBIM’

ProtaStructure Design Guide
Seismic Joint Design (EC8)

Version 2.0 16 March 2021

Please contact us for your training and technical support queries

asiasupport@protasoftware.com

globalsupport@protasoftware.com

S rrota


mailto:asiasupport@protasoftware.com
mailto:globalsupport@protasoftware.com

S PRoTA

Limitation of
Responsibilities

Intellectual
Property

Trademarks

Page - 2

Prota shall not be held responsible for any losses caused by
documentation, software, or usage errors.

In addition to Prota License Agreement Terms, it is the responsibility of
the user

e to check of results generated by documentation and software,

e make sure that the users of the software and their supervisors
have adequate technical capabilities,

e make sure that the software is properly used per the reference
manual and documentation,

ProtaStructure is a registered trademark of Prota Software Inc. and all
intellectual property rights belong to Prota Software Inc. Documentation,
training, and reference manuals and any program component can not be
copied, distributed, and used in violation of the license agreement.

ProtaStructure®, ProtaDetails®, ProtaSteel® ve ProtaBIM® are registered
trademarks of Prota Software Inc. Prota logo is a trademark of Prota
Software Inc.

ProtaStructure® ProtaSteel ProtaDetails’ ProtaBIM’



S PRoTA poge- 3

Table of Contents

o) (ol [UTo! 4o 7o H TSP UPS PR 4
BUIIAING MOEI DELAIIS ....eeeiiiiiie ettt ettt e e e e e e saaae e e e enaaeeas 4
0T oY= - (ol PO URPRUPRPPRN 5
CalCUIEION DETAIIS .ot 6
SUIMIMIATY e 6

LA T01 S o T TP TRPPRPPRTN 7

ProtaStructure® ProtaSteel’ ProtaDetails’ ProtaBIM’



rig DEOTA Page -4

Introduction

ProtaStructure determines the seismic joint condition according to EC8 Chapter 4.4.2.7. In this
document, calculation details about seismic joint condition are explained.

Building Model Details

In the current document, the seismic joint condition of two models that belongs to the same property
is investigated.

Block A, consists of 6 stories including the elevator maintenance floor. Block B, consists of 5 stories.
Storey levels are the same for these structures.

Seismic joints align between X Direction for both buildings.
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3D and Typical Plan View of Building Models (A and B Block Accordingly)
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Seismic Joint Design — m} hat
¥ Direction Storey ¥ Direction Storey X Direction 'f Direction Storey 'f Direction Storey ¥ Direction Seismi
Storey Displacement, Current Displacement, Second Seismic Joint Displacement, Current Displacement, Second ge_c ton{ e'?lm'c
Model (mm) Model (mm) {mm}) Model (mm) Model (mm) oint, {mm)
St: 5 (+16.50m) 10.8 4.3 8.1 16.6 16.6 15.4
5 3.30m) 8.3 3.3 6.2 13.8 13.8 13.7
5.4 21 4.1 9.7 9.7 9.6
25 1.0 4.6 4.6 4.5
0.2 0.1 .5 0.5 .5
/| Storey levels are same. Use First Building's Displacements Print
/| Buildings belong to same property:
Second Model oK Cancel
4

At the “Seismic Joint Design” user interface, story displacements for the current model in both directions
will be listed automatically. Users may both set the second model story displacements manually or use
the “Second Model” option to get story displacements from another model. Conditions due to EC-8
4.4.2.7 (2) and (3), can be set from user interface by using “Storey levels are same.” and “Buildings
belong to same property.” options.

If the floor elevations of the building or independent unit under design are the same as those of the
adjacent building or unit, the minimum distance referred above may be reduced by a factor of 0,7. Users
may control this by using the “Storey levels are same” option.

Calculation details of seismic joint conditions change according to whether the buildings belong to the
same property or not. (EC-8 4.4.2.7 (2) a and b)

If the “Use First Building’s Displacements” button is used, current model story displacements will be set
to second model story displacements.

In case the “Second Model” option is used, the

window given above will be pop-up. If there is no R |
problem with the seismic analysis of the selected storey Storey Dislacement ()
second model, story displacements for both : =7
directions will be saved. Users may set the seismic : Zf
> w0
;

joint alignment by using the options that are given
in the “Seismic Joint Alignment” box. The statement
about the alignment given below the box will be

0.1

updated accordingly.

Seismic Joint Alignment

elect a Project =

Current Model  Second Model

In case the number of stories of the second model is

X (% v A_Block

greater than the current model, story displacements

Seismic joint aligns between X Direction of the current model

up to the number of current model stories will be

and ¥ Direction of the second model. oK o
used. For the opposite case, missing story
displacements will be used as zero.
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Calculation Details

According to EC8 4.4.2.7 (2) a, “for buildings, or structurally independent units, that do not belong to
the same property, if the distance from the property line to the potential points of impact is not less
than the maximum horizontal displacement of the building at the corresponding level”.

Seismic Joint = Max (81, 62(i))

According to EC8 4.4.2.7(2) b, “for buildings or structurally independent units, belonging to the same
property, if the distance between them is not less than the square root of the sum- of the squares
(SRSS) of the maximum horizontal displacements of the two buildings or units at the

Seismic Joint = 51(i)2 + 52(1‘)2

01() = i'th storey displacement of current model

|II

the corresponding leve

02() = i'th storey displacement of second model
Since the buildings belong to the same property, calculations are done to EC8 4.4.2.7 (2) b.

Floor elevations are the same for both structures. Therefore, calculated seismic joint reduced by
multiplying 0.7 according to EC8 4.4.2.7 (3).

X Direction Storey X Direction Storey Calculated S
. . o Reduced Seismic Joints
Storey Z (m) Displacements of Displacements of Seismic Joint (EC84.4.2.7 (3)) (mm)
Current Model (mm) | Second Model (mm) (mm) e

St: 5 (+16.50m) 16.5 10.8 4.3 11.6 8.2
St: 4 (+13.30m) 133 8.3 3.3 8.9 6.3
St: 3 (+10.10m) 10.1 5.4 2.1 58 4.1
St: 2 (+6.90m) 6.9 2.5 1.0 2.7 1.9
St: 1 (+3.70m) 3.7 0.2 0.1 0.3 0.2

According to EC8 4.4.2.7, the seismic joint should not be less than 8.2 mm.

Suggested Seismic Joint: 10 mm

Summary

In this document, calculation details of the seismic joint condition according to EC8 Clause 4.4.2.7 are
explained. Results of the “Seismic Joint Design” macro are verified with hand calculations.
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Thank You...

Thank you for choosing the ProtaStructure Suite product family.
It is our top priority to make your experience excellent with our software technology solutions.

Should you have any technical support requests or questions, please do not hesitate to contact us at all
times through globalsupport@protasoftware.com and asiasupport@protasoftware.com

Our dedicated online support center together with our responsive technical support team is available
to help you get the most out of Prota’s technology solutions.

The Prota Team
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