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Abstract Heritage structures are just old buildings, theydemonstrateour cultural, and architectural
history. Due to natural wear, environmental and seismic activities these structures weaken as the
time passes.Preserving these structure means preserving our history. However, it poses a
challenge to the conservation engineers because they must keep the originality of the structure
and make them stronger to withstand the threats for so many more years. This demands.
innovative restoration techniques. Among the materials now being used, stainless steel stands out
due to its exceptional corrosion resistance, strength, and long-term sustainability. While its initial
cost may be higher, the significantly lower life-cycle cost makes it a choice material for heritage
rehabilitation. This paper discusses the pivotal role stainless steel plays in restoring heritage
buildings, supported by case studies from India and around the world. It also discusses regulatory
frameworks along with the sustainability approach. Ultimately, stainless steel proves to be a
durable, discreet, and economically sound choice for safeguarding these structures for future
generations, showcasing our history.
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1. Introduction

Heritage structures serve as lasting testimonies of identity and historical progression of
a society. These structures are showcases of centuries of tradition, belief, and
craftsmanship. These are masterpieces of their time. We learn a lot from these structures
about our past. Their preservation is crucial to maintaining the nation’s cultural
continuity. However, environmental degradation, corrosion, seismic activity, and poor
prior restorations (Fig.1) often threaten their stability and originality. The goal of
conservationists is to preserve the visual and historical character of the structure, and to
ensure its structural safety for future generations.

Fig.1: Prior Restoration of Mani Mandir (a) Used mild steel to Fasten stones,(b)
Plastered the stone surface with cement mortar.[7].

This dual responsibility calls for the integration of advanced materials, particularly
stainless steel, which can reinforce structural elements discreetly and durably. To
achieve a balance between maintaining heritage integrity and meeting latest standards,
conservationists have started preferring stainless steel due to its properties, like,
corrosion resistance, higher strength, and sustainability.Further, due to availability of

© The Author(s) 2025

N. L. Sethi et al. (eds.), Proceedings of the Conference Series on Sustainable Architecture Circular Economy
(SACE 2025), Atlantis Highlights in Sustainable Development 6,
https://doi.org/10.2991/978-94-6463-964-3 7


https://doi.org/10.2991/978-94-6463-964-3_7
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-964-3_7&domain=pdf
mailto:nagendravijay@gmail.com

150

N. K. Vijayvargia

wide range of grades of stainless steel, it can be perfectly matched to the environmental
exposure levels and structural performance requirements. This makes it an ideal
material for heritage rehabilitation to ensures both durability and compatibility, thereby
supporting long-term preservation with minimal intrusion.

2. Stainless Steel: Properties and Suitability

A steel containing a minimum of 11.5% chromium is called Stainless Steel. The
Chromium Oxide layer formed due to reaction with the atmosphere protects the Steel
below this impervious layer. This layer gets formed again very quickly even when
removed by scratch or abrasion and hence the steel does not corrode easily. The
corrosion resistance and other properties of stainless steel can be significantly enhanced
by increasing chromium content and by adding other alloying elements such as nickel,
molybdenum, and nitrogen. These unique combinations of properties make stainless
steel highly suitable for use in heritage structures, where environmental exposure,
longevity, and compatibility with original materials are critical.

Stainless steel also offers a remarkable balance of mechanical properties. It combines
high tensile strength with ductility, allowing it to absorb structural stress without
cracking or deforming, a vital feature in seismic retrofitting applications. Moreover, its
aesthetic neutrality and ability to blend seamlessly with traditional materials make it
ideal for use in sensitive architectural restorations, where visual integrity must be
preserved.

There are more than 125 grades of stainless steel recognized under Bureau of Indian
Standards (BIS) specifications. Selecting the appropriate grade requires careful
consideration of environmental conditions, mechanical demands, and heritage-specific
constraints. For instance:

Grade 304 is the most commonly used austenitic stainless steel, offering good corrosion
resistance in mildly corrosive environments like areas away from coastal area and in
interior of buildings.

Grade 316is preferred in harsher environments containing chlorides, such as coastal or
polluted urban areas. Its corrosion resistance is better due to presence of molybdenum
in the grade. Although it is expensive as compared to grade 304 but advantage with
respect to corrosion resistance in the given environment outweighs the higher cost due
to sustainability.

Grade 2205is having higher strength (the yield strength is almost double as compared
to grade 304 and 316 — Table 2) and much better resistance to pitting corrosion in
chlorine laden environment due to higher chromium and molybdenum. It is chosen for
structural elements directly exposed to seawater or extreme corrosive conditions due to
its superior pitting resistance and mechanical strength.

To aid in selection, the chemical composition, of commonly used stainless steel grades
in heritage rehabilitation are provided in Tables 1. Mechanical properties of these grades
are provided in Table 2. The mechanical strength of stainless steel can be enhanced
through cold working, a process that increases yield and tensile strength without
compromising corrosion resistance. This allows use of thinner sections while
maintaining structural integrity, which is particularly valuable in retrofitting heritage
buildings where space and material intrusion must be minimized.

In practice, collaboration with material scientists and conservation engineers is essential
to match material specifications with site conditions and heritage value.

A caution to the designers - stainless steel is available in so many grades, that they
should not fall in to trap of cheaper grade. For better life of the structure, the grade shall
be selected as per the environment it is going to be used in.
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Table 1: Chemical Composition of some main grades as per various IS (Source: respective BIS

standards)
BIS
c si |Mn | P N
Stagdar Grade Max [Max | Max Ni Cr Mo S Max Max
304 0.07 0.75 |2.00 [8.0-10.5  [17.5-19.5 |- 0.030 |0.045 8'?0'
0.00-
s 6011 1316 0.08 [0.75 [2.00 [10.0-140 [16.0-18.0 [20-3.0[0.030 [0.045 [0
2205 o1,
(UNS 003|100 [2.00 4565 [22.0-23.0 [3.0-35/0.020 f0.030 |13
32205) :
8.00 - 0.00-
L4301 007 [Loo 200 399 17,0195 003 |o.0as |00
IS [1.4436  |0.05[1.00 [2.00 |10.5-13.0 |16.5-18.5 [2.5-3.0/0.03 [0.045 8"1)(1)'
16651 '
14462 010,
(UNS 003 {100 [2.00 [4565  [21.0-23.0 [2535/0.015 [0.035 |01
32205) :
304 0.08 [1.00 [2.00 [8.0-10.5 [17.5-200 |- [0.030 |0.045 8'?0‘
316 0.07 [1.00 [2.00 [10.0-13.0 [16.0-18.0 [2.0-3.0[0.030 [0.045 |%00~
0.1
IS 6527 A
/6528 |X02Cr25 o
Ni6Mo3C 0.30
00307 |2 [5.075  |p4.0-260 [2.5-4.00.015 | 0.035|cu
uN (UNS
32550) 1.00-
2.50

Table 2: Mechanical Properties of some main grades as per various IS (Source: respective BIS

standards)
. YS/ .
BIS Numerical |Hardness Hardness 0.2% Tensile %
SymbolISS |Brinell, Rockwell | =" Strength, |Elongation
Standard Tvpe Max Max proofstress, Mpa. Min. |Min
yp i ) Mpa, Min. pa, ) i
304 217 95 (RB) |205 515 40*
IS6911 (316 217 95 (RB) |205 515 40*
2205 293 32 (RC) |450 655 25%
SS500 500 565%* 16%**
SS550 550 600** 14.5%%%*
IS 16651
SS 600 600 660** [4%%
SS 650 650 T15%* 1Q***
304/316  |Pepending 8200 1100 2> ©
IS 6528 on the Dia - (HH**
X02Cr25 Dependng 900 10 1050 20 to
Ni6Mo3CuN |on the Dia - ° 25

*GL = 50 mm, **10% more than actual 0.2% proof stress but not less than the figure given, ***
GL =5.65 \/A, ****For d< 4 mm, the gauge length shall be 100 mm, and for d > 4 mm, the

gauge length shall be 5 x d.

3. Sustainability Considerations
Stainless steel offers significant sustainability advantages:
Recyclability: From 60% to 90% recycled content and fully recyclable at end-of-life.

Low Carbon footprint: Apart from low carbon footprint during production, it is inert
in most environments, producing no harmful emissions or leachates.

Low Maintenance: Its resistance to corrosion eliminates recurring maintenance cost or
replacement cost.
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Durability: Reduces the frequency and extent of interventions, achieving the long-term
preservation goal.

Low Life cycle cost (LCC): due to its very high durability and negligible maintenance
requirements, the life cycle cost of the project is brought down drastically as compared
to cases where conventional material is used which may require frequent repair and /or
replacement. [1].

This makes stainless steel not only an environmentally responsible choice but also an
economically viable one over the lifetime of the structure.

4. Applications in Heritage Rehabilitation
4.1 Structural Reinforcement

Stainless steel is widely used to reinforce cracked masonry, restore displaced stonework,
and anchor structural elements. It is often embedded as rods, bars, cramps, or flat strips
to provide tensile strength without visible alteration to the surface, which is a very
important aspect for keeping the heritage structure look as these were.

4.2 Seismic Retrofitting

In earthquake-prone regions, horizontal and vertical stainless steel bands improve the
ductility and confinement of masonry walls. Stainless steel dowels and ties are also used
to stabilise arches, domes, and ornamental projections that are vulnerable to seismic
activities.

4.3 Architectural Restoration

In projects requiring a blend of old and new, such as fagade cladding or railings,
stainless steel offers visual neutrality and design flexibility. Laser-cut screens, cross-
pinning dowels, and concealed fasteners provide modern support with minimal aesthetic
disruption.

5. Regulatory Guidelines and Best Practices

Recognizing the unique benefits of stainless steel, several bodies have formalized its
use:

Central Public Works Department, India (CPWD)’s Handbook on Conservation
(2014) includes detailed specifications for stainless steel elements like rods, cramps,
studs, and rebars. [2]
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The Indian National Trust for Art and Cultural Heritage (INTACH)’s Integrated
Schedule of Rates (2016) offers cost frameworks for heritage-specific stainless steel
applications.It has prepared the integrated schedule of rates focusing both heritage
conservation as well as renovation works.Schedule of Various items of Stainless Steel
like Rebars, studs, tubes, rods, cramps, wire mesh, wire gauge and screws have been
provided[3].

The United Nations Educational, Scientific and Cultural Organisation (UNESCO)
guidelines recommend stainless steel in minimally invasive structural retrofits.Gives
Guidelines where stainless steel plates, screws, rods etc shall be used. [4]

Apart from these,“The Built Heritage Conservation: Specifications and Schedule of
Rates” has been published by Tata Son.The International Institute for Conservation
(IIC), the International Council on Monuments and Sites (ICOMOS), Archaeological
Survey of India (ASI) and various other agencies also work in this field and time to time
issue guidelines for rehabilitation of heritage structures.

These guidelines help professionals maintain consistency, safety, and authenticity
across diverse heritage projects.

6. Methodology

This study selected cases of different genre at different locations and studied how
different grades of an advanced material; stainless steel has contributed in a long-term
solution for sustainable rehabilitation of various heritage structures keeping their
originality. Three case studies have been selected from India and three from other
countries. These cases are diverse in geography, architectural typology, environmental
exposures, and conservation challenges.

Selection Criteria
The following criteria guided the selection of case studies:

Environmental Extremes: Coastal, seismic, and marine exposures requiring
corrosion-resistant and durable materials.

Architectural Diversity: Representation of sacred, civic, monumental, and urban
heritage.

Material Innovation: Documented and analysed use of different grades of stainless
steel in structural retrofitting or restoration.

Jagannath Temple, Puri (India)

This 12"-century temple is one of the four India's most revered pilgrimage sites(Char
dhams). Located just 2 Km from the harsh sea coast, it is made of Khondalite stone and
lime mortar, which are susceptible to salt crystallization, erosion, and corrosion.
Restoration of this is of religious importance as well as its heritage importance. The
case demonstrates how stainless steel can replace corroded iron elements while
preserving dry-stone architecture.

Mani Mandir

It was built in 1930s by the King of that time in a mix of Gothic, Saracenic, Mughal and
Rajput styles. Apart from normal erosion and corrosion it suffered damage by an
earthquake in 1956. Rehabilitation work was done but with non-sustainable materials.
Another earthquake in 2001 damaged it vastly. The rehabilitation work done with
sustainable material without compromising architectural authenticity became a
benchmark in India.
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Ujjayanta Palace, Agartala (India)

The Ujjayanta Palace was built around 125 years back, in place of previous palace fully
damaged by an earthquake. Constructed from bricks, wood, marble, and tiles, the
structure is once again experiencing deterioration and remains highly vulnerable to
seismic activity. Rehabilitation and conservation of this heritage structure is important
as it is symbol of proud for people of Tripura and currently housing a museum and
Tripura state assembly.

Statue of Liberty, New York (USA)

This high-profile heritage monument is a global icon of freedom and an engineering
marvel. It faced galvanic corrosion due to iron-copper interaction in a marine-polluted
environment. Its rehabilitation set a worldwide benchmark for corrosion mitigation
using various grades of stainless steel.

Hassan II Mosque, Casablanca (Morocco)

This largest mosque in Morocco was built in 1993. Nearly half of foundation under the
Atlantic Ocean, this mosque faced rapid deterioration within 10 years. The structural
slabs and pillars were demolished to rebuild with sustainable material for durability
under harsh environment. The case demonstrates quantifiable evidence of life cycle cost
benefits.

Venice City (Italy)

Historic infrastructure of Venice faces chronic degradation from salt water, boat wakes,
and subsidence. Rehabilitation of this city demonstrate how the strategic application of
a sustainable material, stainless steel can preserve urban-scale heritage while enhancing
structural durability. This case illustrates minimal intrusion and long-term sustainability
in a living heritage city.

These case studies were selected to represent a gamut of heritage rehabilitation
challenges, coastal corrosion, seismic vulnerability, civic adaptation, marine
degradation, and urban preservation. Together, they validate the role of stainless steel,
an advanced material, as indispensable tools in sustainable heritage rehabilitation,
providing replicable models d=for future interventions worldwide.

7. Case Studies

7.1 Jagannath Temple, Puri (India)

Fig. 5: Jagannath Temple as in the year 2025 (Pic: by the author)
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The wrought iron cramps used in dry-stone construction had corroded. Advanced
materials and techniques were used to restore and strengthen key structural elements.

Missing corbels were replaced and fixed using Polymer Modified Cement (PMC)
mortar and secured using stainless steel, ensuring that the stainless-steel fixings do not
cause galvanic corrosion or undesirable chemical reactions with traditional lime mortar
or stone, in accordance with established standards. A stainless steel truss was added to
reinforce the corbelled ceiling system. Stainless steel flats were used to laterally confine
entrance corner walls on each floor. Damaged stone blocks in one of the Sikharas were
replaced and fixed using epoxy mortar and stainless steel supports. Amalaka projections
were stabilized with 1.5-2-meter-longstainlesssteel rods to enhance structural
durability.[5].

During this year (2025) further restoration of Ratna Bhandar (Gem Store) is also taken
up. As part of the restoration efforts, five rusted iron beams connecting the chambers
have been replaced with stainless steel. Additional beams in the Bahara Ratna Bhandar
will also be upgraded with stainless steel box beams. The existing metal mesh gate of
the Bahara Bhandar is set to be replaced with a stainless steel gate. In the Garbha
Gruha, the deteriorated wooden frame with wire mesh in the Bimana will be replaced
with a protective stainless steel structure.[6].

The massive stone pillars and lintels supporting heavy roof and wall elements were at
risk of traditional joinery failure or mortar degradation due to centuries of erosion.
Stainless steel tie-rods, clamps, and anchor plugs providestructural stability by
supplementing weakened load paths and reinforce arches or beams without visually
altering stone elements.Their low expansion coefficient and excellent fatigue resistance
prevent propagation of cracks or damage
under cyclical loading (e.g., during
festivals or natural tremors).

The selection of stainless steel not only
ensures excellent durability and minimal
maintenance but also ensures
sustainability, minimal material loss over
time and are less likely to require future
replacement, reducing invasive work in the
». historic core.

Fig. 6: Temple Under repair (Pic. From Internet)

7.2 Mani Mandir, Morbi (India)

o

o

Fig.7: Mani Mandir, Morbi, Gujarat, India (Pic from Internet)
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During the 2001 Bhuj earthquake, this historic temple had developed cracked walls,
collapsed chhatris, and displaced arches. Stainless steel rods (8—10 mm) and bands (6
mm) were installed horizontally and vertically at regular intervals (Fig. 8). Keystone
stabilization (Fig.9) and cross-dowel pinning (Fig.10) preserved original stone
components while enhancing life of the structure[7].

Detailed study was made to map the original design and material required to keep the
original architect. Due to seismic consideration, rehabilitation of this temple required a
material which is ductile and strong in addition to corrosion resistant. Stainless steel,
having high elongation and high tensile strength fulfils the requirement. It also has very
good toughness at both extremities of temperature adding further advantage.

The use of stainless steel permitted the discrete strengthening of joints and columns,
providing invisible yet robust support to structural elements keeping the original
ornamental detail intact.

The Mandi Mandir rehabilitation work has become a national case to study for
earthquake engineers as well as for rehabilitation engineers
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As can be observed from Fig. 1 that the material used during rehabilitation after the
1956 earthquake was not strong enough, flexible and corrosion resistant to withstand
another earthquake.
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Because of sustainability and longer life of stainless steel, the life of the structure is
expected to increase manifold and would require minimal maintenance saving the life-
cycle-cost.

NEW S STEEL TIES

3 T
_‘L_| ¥ I T
I [ I
I

i I
I I
ELEvATION Ama S A S EOA B T SR B T _
cormpoRr . | . . I . . I I I T I . I_| I r[
T A‘r' o ri’ AF‘IH I ‘ I [ ‘ I | ! I I ! [ [ ‘ ]_th; =
bfgfﬁﬁil;a»,:j%"\ét\;iﬁﬁfﬁa:;?f o= WAL= =t
| |

LA
@)
Fig. 10: Interventions in vertical elements (a) Cross pinning of corridor columns (b)

Details of stitching of cracks in walls[7]

The experience gained here helped to make national guidelines for rehabilitation of
heritage structures.

7.3 Ujjayanta Palace, Agartala (India)

Fig. 11: Ujjayanta Palace, Agartala (From internet)

Ujjayanta Palace was constructed in the early 20th century, designed in the Greek
architectural style. Detailed assessments revealed
structural and seismic vulnerabilities. Strengthening
involved using stainless steel angle profiles (Fig.12)
and anchoring bolts to reinforce critical joints, such as
corners and floor beams, ensuring better load
distribution.

This enhanced the long-term load stability while
preserving the building’s architectural integrity. The
retrofitting and rehabilitationare designed to endure a
maximum considered earthquake without significant
damage. The palace is now being used as the Assembly
House of Tripura[8].

The rehabilitation using stainless steel enhanced load
distribution without altering architectural style.
Fig. 12: SS Angle work at Ujjayanta Palace[8]

7.4 Statue of Liberty, New York (USA)

Originally supported by an iron armature, the Statue of Liberty suffered galvanic
corrosion due to salt and pollution. The designers had electrically isolated the materials
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by shellac-impregnated asbestos pads and paint on the iron to prevent galvanic
corrosion. Due to the subsequent modifications to envelope design,rain containing
coastal salt and acid from pollution corroded the statue’s original iron framework.

During the 1986 restoration, the corroded elements (the iron armature, circular stair
treads, emergency elevator components, pedestal stairways) were replaced with Type
316 stainless steel and secondary framework was made of super-duplex stainless steel
of grade S32550 to improve corrosion resistance in the marine environment.[9].

Stainless steel of Grade 316 has better pitting corrosion resistance in chlorine laden
atmosphere, as compared to grade 304 and mild / wrought steel. During rehabilitation,
care has also been taken to prevent galvanic corrosion. Super-duplex stainless steel
(UNS32550) has still better resistance to pitting corrosion due to saline atmosphere. It
also has better strength and flexibility. The designers have taken advantage to these
different properties of different grades of stainless steel.

7.5 Hassan II Mosque, Casablanca (Morocco)

The largest mosque in Morocco and the 13" largest in the world was completed in
1993.The cost of construction was about 585 million euros.

With its foundations partially in the Atlantic Ocean, the mosque experienced rapid
corrosion (Fig.13). Within 10 years of its completion, a major rehabilitation effort was
required. To address saltwater-induced deterioration, the rehabilitation used
approximately 1300 tonnes of Duplex Grade 2205 stainless steel rebars, significantly
§ o4 extending the structural life
expectancy. This involved an
additional cost of 50 million
euros;however,its life is projected
to extend by over a century. Had
they used the stainless steel rebars
in the beginning, they would have
saved this additional
expenditure[10].

This clearly shows that while the
initial cost of stainless steel may
be higher than that of many
conventional — materials, its
superior corrosion resistance and
hence minimal maintenance
requirements result in a lower
total cost over the full life cycle of
the project, making it a more
economical choice in the long

7.6 Venice Infrastructure (Italy)

Stainless steel Grade 316L is used extensively across Venice for brackets, railings,
pipelines(Fig.14), and bridge reinforcements. These elements are often concealed
within stone (Fig.15) or clad in wood, preserving historic appearances while countering
environmental degradation from saltwater and boat wakes.[11].

Minimal Intrusion: Stainless steel elements were hidden or camouflaged, maintaining
heritage authenticity.

Fig.16 depicts a bridge made of Duplex stainless steel and clad by wood to resemble
the old bridge and merge with the surroundings of Venice.
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Fig. 14: Gas and Water pipes Hidden under.[11]
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Fig. 16: idge made of SS and clad with wood to resemble the old bridge and erge
with the surroundings of Venice.[11]

The concealed installations within stone and wood preserved historic appearance.
Resistance to saltwater and boat wakes ensured structural longevity. Grade 316L
ensured much better pitting corrosion resistance against marine atmosphere. Duplex
Stainless (Grade UNS32205) steel has still better pitting corrosion resistance and has
higher strength and proof stress (almost double of grade 316/316L) which gives it
improved load-bearing capacity, enhanced fatigue resistance, better dimensional
stability, and hence greater safety margins. Thus, thinner sections can be used reducing
the weight of the structure.
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8. Discussion

As can be observed, each heritage site provides a different kind of challenges. It would
be interesting to study the unique set of environmental, seismic, and architectural
requirements. However, a common aspect is discreet application of stainless steel of
various grades which would provide strength and longevity keeping the original
characteristics of the structure.

If we take environmental degradation, the Jagannath Temple has battled the saline
corrosion for nearly nine centuries. Venice also faces similar threats due to continuously
rising sea level and salt-laden air and splashes. The foundation of the Hassan II Mosque
is literally in the sea facing continuous marine corrosion. The inner structure of the
Statue of Liberty, an icon of Liberty, Equality and fraternity for France and the USA,
also faced corrosion due to marine atmosphere. All these structures were retrofitted with
stainless steel giving them a new lease of life.

Stainless steel fits well to counter seismic threats also. The Mani Mandit in Bhuj had
faced two major earthquakes, however it is beautifully retrofitted with various sections
of stainless steel keeping its architectural originality. Similarly, Ujjayanta Palace, which
was built on soil prone to liquefaction, was also retrofitted to safeguard its architectural
heritage and safe for civic use.

Stainless steel has so many grades, each for different sets of requirements. Based on
specific environmental conditions and strength and resilience requirement, grades are
selected. To make sure everything sits in harmony with the original structure, materials
like PMC mortars and epoxy were used alongside.

Studying these diverse cases are interesting as well as essential. Restoration of these
structures have opened new chapters in the field of conservation. The repair work of the
Statue of Liberty has set the stage for metallurgical restoration on a global scale.
Whereas the collaboration between ASI, INTACH and CPWD for restoration of Mani
Mandir and Jagannath Temple is shaping the national restoration protocols.

These cases have demonstrated how stainless steel can be used for durable and non-
intrusive heritage structure rehabilitation. Attempts shall be made to explore more and
more application of sustainable material like stainless steel with minimal intrusion and
exploit its properties to the fullest.

9. Complementary Advanced Materials
Other materials augment the performance of stainless steel in heritage restoration:

GFRP (Glass Fiber Reinforced Plastic): Lightweight and corrosion-resistant, used in
non-load-bearing applications or where detailed replication is needed.

PMC and Epoxy Mortars: Used for re-bedding stones or filling voids while ensuring
compatibility with historic masonry.

Aluminium Alloys: Used where weight savings are necessary without high structural
demands.

10. Challenges and Limitations

Despite its strengths, using stainless steel in heritage restoration presents some
challenges:

Cost: Higher material and fabrication costs compared to conventional materials.
However lower life cycle cost makes it preferable material specially when longevity of
the structure is desired. It has been amply demonstrated in the case study of Hasan II
Mosque, where previously used material damaged the structure within 10 years. Mani
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Mandir case also demonstrated that the material used for rehabilitation after 1%
earthquake was not sustainable although the initial cost might be lower than stainless
steel.

Skill Requirements: Although the fabrication including welding of stainless steel is
different as compared to mild steel but not difficult. It requires some training.
Installation demands expertise to avoid visual or structural mismatches.

Material Compatibility: Careful selection of grade of stainless steel is needed to avoid
premature failure of the material andto avoid thermal or electrochemical incompatibility
with existing materials.

These can be mitigated through early planning, skilled labour, and alignment with
conservation norms.

Technical Failure Modes and Mitigation

Galvanic Corrosion: Mitigated by isolating dissimilar metals and using compatible
grades.

Thermal Expansion Mismatch: Addressed through grade selection and flexible
anchoring.

Seismic Vulnerability: Countered by ductile stainless steel bands and concealed
reinforcement.

11. Conclusion

We know that the invisible, impervious, and passive layer of chromium oxide on the
surface of stainless steel makes it a game-changer in heritage rehabilitation. This layer
makes the steel, corrosion resistant. Strength, flexibility, and aesthetic appearance
combined with this property make the stainless steel an ideal choice. It fits well along
with any material viz., stone, brick, wood, lime mortar etc.

Another added advantage is that it comes in hundreds of grades, giving a choice to the
conservationists to select right grades, whether they want to us it under the sea, in the
marine atmosphere having coastal saline air or urban pollution. The versatility of
stainless steel with its strength and resilience has revolutionised the rehabilitation work.
It provides structural integrity, durability, and aesthetic flexibility without
compromising on the original architect, design, or art of the heritage structure.

Of course, the initial cost of stainless steel is generally higher than conventional
materials. However, the longevity it provides to the structure and hardly any
maintenance needs bring the life cycle cost of the total project to a much lower level.
For example, although the material-to-material cost may be double or triple for stainless
steel, but the project cost may increase by, may be ten percent only. This increase in the
cost would be acceptable to any authority as this can be considered as investment to
increase the life of the irreplaceable cultural assets many folds.

While various agencies are working on the guidelines for rehabilitation, there is a real
need for a central authority to standardise material and process. It is the only way we
can ensure consistency, quality, and sustainability in preserving our heritage for
generations to come.
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