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f o) Three structures of the palace
@ The Problem o
L % concrete are deteriorating
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Background



Steel reinforcement increases tensile strength in concrete

Load

Compression
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The chemical deterioration
of steel reinforced concrete
leads to physical damage
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Methodology



o
o Objectives

2

1. Assessing deterioration
extent & causes

e Interview staff
e Qualitative observations
e Quantitative observations

2. Analyzing viable
restoration methods

Consult restorations from
other case studies
Conduct literature review
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o
® Objectives

3. Creating a decision tree
for restoration

e Develop a supplemental table
e Analyze methods based on
criteria

4. Developing educational
content

e Display findings on the
Palace website

e Create QR codes and
pamphlets

B/AC
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Findings & Analysis
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Cracks can be categorized in two ways

Vertical Horizontal
Crack Crack

Patterns of Cracks
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Top

<«— Body

Base
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Location of Cracks
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Focused Sampling Areas

5

Findings & Analysis |
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‘ Concrete Columns Outer Court Bathing Pavilion (North Side)

89.4%

have steel
reinforcement
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Inner Court Bathing Pavilion (South Side)

o
@ Concrete Columns

69%
have steel
reinforcement

20.7%

have cracks
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Linking Corridor Between the Two Courts

] ; =

% | sisAjeuy 3 sbuipuiq



Improper repairs, wind, and location cause deterioration

01 02 03
Additional co M%tu,e
Patched 2
Layer
vV v

Chlorinated/
Carbonated

tfe o

/

Crack )

Lateral . Reinforcement Reinforfcement
load n
> 3
. 2
Improper Repairs Effect of Wind Seaside Location 7
Qo
Insufficient surface Strong winds add lateral loads Exposure to humidity >
preparation for patched that increases tension from environment and 3
layer of concrete sea-spray E
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@ Concrete Walkways

Observation: Previous restoration techniques have failed

Cracks in the concrete walkways
between two columns

Cracks above the patched concrete layer
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@ Concrete Walkways

Causes of cracks on concrete walkways include the
absence of expansion joints and usage over time
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o
@ cConcrete Ceiling Panels

Cracks

Small cracks in the middle
between two edges

Discoloration

A pale plus sign
mark in the middle

Pale marks with a
droplet-like shape
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Two causes of ceiling panels deterioration are determined

Cracks

Concrete Weight

Wood Bending

v

7

An unstable wood framework
causes cracks in concrete

Discoloration

Steel
reinforcement
pattern

Humidity causes rust on
steel rebar

— v e

Roof leakage causes

1 BsAC
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Recommendations
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The decision tree will help the sponsors choose
"< the best repair technique for each deterioration

Mrigadayavan

Ceiling Panels
{ Columns

No.

—LCracking_

rack

Throughout

>3 mm <3 mm
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Deliverables





https://docs.google.com/file/d/1n7vKWDwA8xIrJaH52faPd0N7Ym-EDDas/preview
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Thank you

Any questions or comments?
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Contact us at
bsac.palace@gmail.com (BSAC)
gr-bkkc22-palace@wpi.edu (WPI)

for any questions, comments, or suggestions







Google

Month
Windy days

Month

indy days
0-ampe

4-6mis

4-6mps

6-omie

9-12mis

12mis

2-18m

1218 ms

18 ms

18 mis

Day temperature, °C Day temperature, °C
t temperature,

Night temperature, °C.

Precipitation, mm

Google o

Windy days

Month
0-amis

Windy days

0-4mis
a-5ms

s-6ms
6-9mss

6-9mis

2m/e

9-2ms

18 ms

1218 mjs

18 mjs

18 mis

Day temperature, °C

Day temperature, °C 30
Night temperature, °C

Night temperature, °C

Precipitation, mm

Precipitation, mm



http://pptmon.com/
https://pptmon.com/
http://www.pptmon.com/

Month
Windy days

0-amis
6-9mis
o-2mss

218 mfs

18+ ms

Day temperature, °C

Night temperature, °C

Precipitation, mm

Month
Windy days

4-6mie
6-9mis

2mjs

Day temperature, °C

Night temperature, °C.

Precipitation, mm

Google

Month
Windy days

0-am
s-6mis
6-omis
9-12mis
218 mjs
18 mfs

Day temperature, °C.

Night temperature, °C

Precipitation, mm

Month

Windy days

0-amis
a-6mie
6-9mss
9-12m)s
2-18ms

18 mjs

Day temperature, °C

Night temperature, °C

Precipitation, mm



http://pptmon.com/
https://pptmon.com/
http://www.pptmon.com/

Month
Windy days

Month

indy days
0-amps

® o

@ o

1218 mjs

18

Day temperature, °C 9 Day temperature, °C
Night temperature, °C.

Night temperature, °C.

Precipitation, mm

Precipitation, mm

.

Month
Windy days Windy days
0-4mis 0-4mss
4-6mis
4-6mis
6-omss

6-omps
9-12m)s

2
9-12mis
12-18mjs

2-18 mis
18 mjs

18 mis
Day temperature, °C

Dey tempstatine, ¢ Night temperature, °C
Night temperature, °C

Precipitation, mm

Precipitation, mm

November December



http://pptmon.com/
https://pptmon.com/
http://www.pptmon.com/



http://pptmon.com/
https://pptmon.com/
http://www.pptmon.com/



http://pptmon.com/
https://pptmon.com/
http://www.pptmon.com/

Friday Outline (15 min)

Opening & Team Members Introduction (30 seconds) (Blue)
Introduction
o Mrigadayavan Palace (30 seconds) (Blue)
o  Sponsor & Restoration Project (30 seconds) (Blue)
o  Architecture of Mrigadayavan Palace (-)
o  The Problem & Goal of The Project (1 min) (Anne)
e Background (2 min)
o  Defining Technical Terms (Tovah)
o  Concrete Background (Megan)
e Objectives & Methodology (1.5 min) (Anne)
e Findings & Analysis
o Concrete Columns (2 min) / (Poom)
o  Concrete Walkways (1.5 min) (Jubu)
o  Concrete Ceiling Panels (1.5 min)(Bam)
e Recommendations
o Decision Tree (2 minutes) (Tovah)
e Deliverables
o  Website (30 seconds) (Alyssa)
o QR Code & Pamphlets for Exhibition (30 seconds) (Alyssa) (both thai and english versions)
e Acknowledge experts, sponsors, and advisors (45 seconds) (Megan)



Sponsor Saturday Outline

Opening & Team Members Introduction
Introduction

o The Problem

o  Goal of The Project
Objectives
Methodology
Findings & Analysis

o  Concrete Columns

o  Concrete Walkways

o  Concrete Ceiling Panels
Recommendations

o Decision Tree

o Recommendation Methods Debrief Slide
Deliverables

o  Website

o QR Code & Pamphlets for Exhibition
Acknowledge experts, sponsors, and advisors
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@ Architecture

Roof Tiles

Concrete Ceiling Panels

Wooden Buildings,
Columns, and Walkways

Concrete Columns
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Concrete Floor Base g
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‘ The Problem Three structures of palace concrete are deteriorating

Concrete Concrete Concrete
Column Floor Base Ceiling Panel
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stroke and fill color; just
select the icon and click
on the paint bucket/pen.
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