ASSOCIATION OF CONSULTING CIVIL ENGINEERS (INDIA)
KAKINADA CENTRE

INVITES YOU TO ATTEND THE WEBINAR ON

FORENSIC STRUCTURAL ANALYSIS ON FAILURE OF STRUCTURES
AT RECENT BANGKOK EARTHQUAKE

& [

Speaker: Dr. Koka Venkata Narasimha Rao
Chlef Consultatnt, Aakruthi Consultants, Kakinada

- On Sunday, 20th April, 2025, 11.00Am
Please Join Through the Webex Link

https://acceindia.webex.com/accelndia/j.php?MTlDam05e4021ada ef5328937dff50dbbef43b

Meeting number: 2517 102 0100
Password: 12345

@ *No Registration Fee*

Dr.BADAM SUNDARARAO EN.G.CH, SATYANARAYANA
CHAIRMAN =~~~ MC MEMBER

Er.SONTHI DURGA PRASAD DL.V,RAVINDRA
SECRETARY MC MEMBER

Er.NALLAM BHASKARARAO Er.SV.M CHANDRA SEKHAR
TREASURER MC MEMBER

Er.T.V.SRINIVAS Er.Y. SUBRAHMANYAM
MC MEMBER

Co -Opted MEMBER
TERM 2023 - 2025
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PEC/CE/Cireular Date: 17-04-2025

¢ CIRCULAR
This is to inform that Department of CIVIL ENGINEERING In Association with

Association of Consulting Civil Engineers (India), Kakinada centre cordially
organizing a Webinar on “FORENSIC STRUCTURAL ANALYSIS ON
FAILURE OF STRUCTURES AT RECENT BANGKOK EARTHQUAKE”
by “Dr. KOKA VENKATA NARASIMHA RAO, Chief consultant AKRUTI
Consultants, KAKINADA” on Sunday 20™ April 2025.

Link-https://acceindia.webex.com/ acceindia/j.php?MTID=mddbad0f3 ef9455dd03b
fef3e1566c9db

i

All the students and faculty members are requested to utilize this opportunity with
your presence. :

HOD-CE

Copy t0...,

Dept. Notice Board.

Circulate among Faculty,

Class Rooms of II, Il & IV years
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DEPARTMENT OF CIVIL ENGINEERING

Report

“FORENSIC STRUCTURAL ANALYSIS ON FAILURE OF STRUCTURES
AT RECENT BANGKOK EARTHQUAKE”
_Dr. KOKA VENKATA NARASIMHA RAO, Chief consultant AKRUTI
Consultants, KAKINADA
| " Date: 21* APRIL ,2025

Department of CIVIL ENGINEERING and Association of Consulting Civil Engineers (India),
PRAGATI Engineering College, SURAMPALEM organized a WEBINAR on “FORENSIC
STRUCTURAL ANALYSIS ON FAILURE OF STRUCTURES AT RECENT
BANGKOK EARTHQUAKE” by “Dr. KOKA VENKATA NARASIMHA
RAOQ, Chief consultant AKRUTI Consultants, KAKINADA” on 20" April 2025,
11:00 Am (IST) Onwards. He explained various concepts about FORENSIC
STRUCTURAL ANALYSIS and causes for FAILURE OF STRUCTURES
DUE TO EARTHQUAKES. He explained about forensic structural analysis on
failure of structures.

Overview of Forensic Structural Analysis Methodology

« Definition and Purpose: The initial segment defined forensic structural analysis as the
systematic investigation of structural failures to determine the root cause, contributing
factors, and lessons learned. Its purpose extends beyond liability to improving design
practices and building codes.

« Phases of Investigation: The typical phases include:
o Data Collection: Gathering site observations, photographs, building plans,

construction records, material specifications, seismic data (ground motion
records), and eyewitness accounts.

¢ Visual Inspection and Damage Assessment: Documenting damage patterns,
crack mapping, and identifying areas of concentrated stress.

]
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o Materdal Testing: Laboratory analysis of conerete, steel, and other construction
materials to verify properties apainst design spectfications and assess quality.

& Stractural Analysis and Modeling: Performing detailed engineering analyses,
including finite element modeling and teverse engineeting, to simulate the
ctructural behavior under seismic loads and compare it with observed damage.

~ Failure Mechanism tdentifieation: Determining the specific mode of failure
(e.n., shear fatlure, flexural fuilure, buckling, liquefaction, pounding).

o Reporting and Recommendations: Presenting findings, conclusions, and
recommendations for preventing future failures.

Common Structural Failure Modes in Earthquakes

Speakers elaborated on typical failure modes observed in earthquake-prone regions, providing
& context for the Bangkok incident:

Soft Story Collapse: Disproportionate flexibility or weakness in a particular story, often
the ground floor, leading to excessive deformation and collapse. This can be due to open
ground floors for parking or commercial spaces.

Pounding: Collision between adjacent buildings during an earthquake dueating to
insufficient separation gaps.

Column Failure: Shear failure, flexural failure, or buckling of columns, especially in
older structures with inadequate confinement reinforcement.

Beam-Column Joint Failure: Weak connections between beams and columns, leading
1o brittle failure.

Shear Wall and Infill Wall Damage: Diagonal cracking (X-shaped cracks) or crushing
of shear walls, and damage to non-structural infill walls that can interact negatively with
the structural frame.

Foundation Failure and Soil Liquefaction: Loss of bearing capacity of the soil,
especially saturated sandy soils, leading to settlement, tilting, or flotation of structures.
Bangkok's soft soil basin was highlighted as a significant factor amplifying ground
motion and potentially contributing to such issues.

Non-structural Damage: Failure of non-structural elements (e.g., cladding, partitions,
suspended ceilings, MEP systems) which, while not leading to collapse, can pose
significant hazards and render buildings unusable.

Preliminary Findings and Analysis of the Bangkok Collapse

While official investigations are ongoing, the webinar presented preliminary insights into the 30-
story building collapse:

Amplified Ground Motion: The soft soil conditions in Bangkok significantly amplified

the ground motion from the Myanmar earthquake, leading to higher seismic forces on
structures.

Under-Construction Status: The fact that the building was under construction was a
critical factor. An incomplete structural system may not have developed its tull intended
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strength and stitthess, making it more vilnerable to seismie forces. The structural system
might not have been "acting as o system” at the time of the carthquake,

. Potential Materint Deficiencies: Reports indicated (hat at lenst one steel bar used in the
collapsed building was substandard. This taises concerns about material quality control
and compliance with specifications.

« Design and Construction Protocol Adherence: The ongoing investigation is
serutinizing whether proper building protocols, design codes, and construction practices
were rigorously followed. This includes assessing the seismic design provisions applied
(or not applied) to the structure.

+ Lack of Redundancy/Ductility: Early observations suggest potential issues with the
building's ability to deform without losing its load-bearing capacity (ductility) or having
alternative load paths (redundancy) if primary elements failed.

Implications for Scismic Design and Building Codes in Thailand

The Bangkok earthquake has underscored the urgency of reviewing and reinforcing seismic
design and building code enforcement in Thailand, particularly for high-rise structures:

« Stricter Seismic Design Requirements: The need for updated and rigorously enforced
seismic building codes tailored to Bangkok's specific geotechnical conditions (soft soil
basin) was emphasized. This includes considering increased seismic coefficients and
design for amplified ground motion.

« Quality Control and Supervision: The incident highlighted the paramount importance

of stringent quality control during construction, including material testing and
independent third-party inspections.

Importance of ""As-Built" Documentation: Accurate "as-built" drawings and

construction records are crucial for forensic investigations and future structural
assessments.

« Retrofitting Existing Structures: While the webinar focused on the recent collapse,
discussions touched upon the broader challenge of assessing and retrofitting existing
buildings that may not meet current seismic standards.

. Public Awareness and Education: The event prompted a significant increase in public

concern regarding building safety, emphasizing the need for public awareness campaigns
on earthquake preparedness and structural integrity.

Total number of 55 members attended the session out of which 40 Pragati students had
participated the session.

Some of the glimpses of webinar are shown below.
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DEPARTMENT OF CIIVL ENIGNEERING
= ACCE (1) STUDENT CHAPTER
LIST OF STUDENTS ATTENDED

ot “FORENSIC STRUCTURAL ANALYSIS ON FAILURE OF

STRUCTURES AT RECENT BANGKOK EARTHQUAKE”
Date: 20-04-2025 i

Name of the student \ Email id
BIKKINA BHAVAN l bhavanabikkina@gmail.com
@ DAMMALA SIRISHA ‘ sirishadammala999@gmail.com
Y e RERRERAT LAt \ Pavitralahari23@gmail.com
T 4 RERBIAMANGR RN \ manikantarayudu777@gmail.com
r 5 \MUMM“)] b ‘ mummidiannapurna@gmail.com
T | nela harika2 1 204@gmeil.com
et o (ESEESANETERNIHN | mahanyithaparasa18@gmail com
8 RAGHAPALLENARRINL DRV : \ nandinidevirachapalli@gmail.com
9 SABBINEEDI JAHNAVI LAKSHMIDEVI PRIYA \ sabbinedi@gmail.com

10 S. S. RAMA NAIDU abhisidagam@gmail.com

1 MUNAGALA GAYATRINADH REDDY mgayatrinadh109@gmail.com

12 KORUPROLU JAGADISH RAMA DEVUDU Jagadeeshramdev@gmail.com

13 TADALA BHASKAR SRIANJI tanji5490@gmail.com

14 GAYATHRI. K l gayigayathri358@gmail.com

15 TIBIRISETTI SIVA SANKAR thibrisettinani@gmail.com

16 P.J.V.V.KAVYA jahnavipaturi7Z8 @gmail.com

17 M.BHANU SUSMITHA mbhanu9000@gmail.com

18 YASASWINI yasaswiniyashu349@gmail.com

19 KAKARA GAYATRI DEVI gayatrikakara777 @gmail.com
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20 T MALLADI NEELIMA malladineelima2003@g

£

s . i Lk S St e =

N "I KJEEVAN KUMAR jeevankumarkota@gmail.com
MH::““& “GHINTAPALLL RAGHUNADH REDDY | raghunadhreddychintapalli@gmail.comn

. TCHAWAKULA KEERTHI MOULYA

24 P HARIKA : harikapatsetti@gmail.com
as KALEPU DIVYA SUMA SR k.sumac025@gmail.com
% ‘ PRAVEEN KUMAR Praveenpalisetti5@gmail.com
o o, MURAPAKA MOUNIKA MAHA LAKSHMI murapakamonika798@gmail.com
3 MEDAPATI RISHITHA rishithamedapati@gmail.com
29 PRAVEEN KUMAR praveenkumarkoduril2345@gmail.com
30 HARSHA VARDHAN NALLAMILLI harshavardhannallamilli2002@gmail.com
31 M.LALITHA mavulurilalithal8@gmail.com
32 M. GOPI CHAND gopi782000@gmail.com
33 YERRA JAYANTH NAIDU jayanthyerra3@gmail.com

34 POLEPALLI HEMANTH TEJA hemanthteja06@gmail.com

35 B.NAGA SRI NITHYA srinithyanaga@gmail.com

RUDRA SRI SATYANJANI

%% satyanjanirudral93@gmail.com

37 SAPPA NIKHIL PAPARAYUDU nikhilsappa@gmail.com

38 G ML VENKATA CHANDRA SEKHAR ghvlphaneendra344@gmail.com

39 G.RAJVARDHAN

rajvardhan7209@gmail.com

40 | S.S. RAMA NAIDU abhisidagam@gmail.com
|
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