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Rebirth of Old Buildings: Ideas and Practices in Hangzhou

WANG Shaomei
Center of Historical Building Conservation and Administration of Hangzhou

Abstract

As one of former capital cities in Chinese history, Hangzhou has a great
amount of precious cultural heritage. In the new century, Hangzhou municipal
government has taken a lot of measures to effectively protect and reasonably
utilize these heritage resources. Starting from analyzing the city character of
Hangzhou, this paper is to elaborate the main ideas, principles and methods of
architectural heritage conservation in Hangzhou, and also to introduce some
practical cases of historical building conservation in Hangzhou in recent years.

Keywords

Heritage Conservation, Idea, Method, Case



Diagnostic Condition Assessment of a 180 Year Old Church in
Singapore for the Purpose of Restoration

Ryanne H.S. Tang
P. Krishnankutty and C.W. Wong MAEK
Consulting Pte Ltd Email: ryannetang@maek.com.sg
Http: www.maek.com.sg

Abstract

In conservation of a historical building, investigative survey constitutes an essential
phase prior to carrying out any actual restoration and preservation works. This is to
ensure that all primarily-concerned defects and their relative extents would be adequately
recorded. In addition, construction details of the historical components within the building
should also be established. Only then effective remedial actions that commensurate with
the problems can be developed. Although visual survey is often deemed to be the
principal and often the only approach taken for such building assessment, it unavoidably
possesses its own limitations in determining the true state of dilapidation. This is due in
large part to a lack of understanding of and skills in the use of emerging diagnostic tools.
This paper discusses and demonstrates the use of some of these techniques in the
assessment of a 180-year-old church in Singapore, which had suffered from extensive
salt attack, ground settlement and moisture related damages. A combination of non-
destructive testing such as infrared thermography, radar, drill resistance measurement
and microwave moisture sensors has proven to be very useful in mapping out the pattern
and distribution of various dilapidations of and construction details in the church.
Petrography meanwhile was instrumental in the study of the historical masonry in
determining the types of materials used, their composition and conditions and their
potential serviceability. These helped to better understand the actual mechanism of

failure and deterioration.

Key Words
Dilapidation, Petrography, infrared thermography, radar, drill resistance measurement,
microwave moisture sensor



RESPONSIBLE ARCHITECTURE
Contemporary interventions on historic buildings in Central
Europe

Zoran Vukoszavlyev PhD — Anna Koérody
Budapest University of Technology and Economics

Abstract

Our paper attempts to introduce some of the contemporary methods and instruments
applied at reconstruction works, focusing on the aspects of energy efficiency and
sustainability of contemporary architectural interventions — giving an overview of the
preservation of built heritage in relation to responsibility. Seven examples from Central
Europe illustrate the contemporary tendencies in heritage rehabilitation, with different
functions, from different ages and with different design methodologies.

The first example is about continuation: where the construction is following the traditions
of vernacular architecture. Than addition: where only A clearly distinguishable,
independent new part is added to the complex. With adaptation the large scale
architecture of industrial heritage becomes used for another function. When the high-tech
elements are interfering with the old structure, we can call it superimposition.
Transformation makes radical changes preserving only the original skeleton of the
original building. Creating traditional forms by modern structures is some kind of imitation.
And at last but not least: reinterpretation can be done when there are no limitations and

the architect designs for himself.

Key words

Rehabilitation; reuse; revitalization; sustainability; responsible architecture.
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Evaluation and Strengthening of Historic Masonry as a
Sustainable Approach for Building Restoration

Michael Schuller, Wayne Ruth?, Celina Yan® Shan Wo*
L4Atkinson-Noland & Associates, 2619 Spruce Street, Boulder, Colorado,
USA

“Masonry Solutions International, 10815 Beaver Dam Road Suite D, Hunt
Valley, Maryland, USA
3Masonry Solutions International, Shanghai, China

'mschuller@ana-usa.com; “wtruth@masonrysolutions.com:;
3cyan@masonrysolutions.com; ‘swo@ana-usa.com

Abstract:

Many existing masonry buildings require repair or strengthening to address long-term
deterioration effects, structural deficiencies, or concerns regarding seismic performance.
The sustainable approach for restoration of historic construction is to recognize the
inherent architectural and structural value of existing materials and use those materials to
the maximum extent possible. This paper follows a project to retrofit an historic masonry
building on a University campus in the Midwestern United States as a case study to
present the process of evaluation and structural strengthening using modern technology

and newly developed injection materials.

Nondestructive and in-place test methods were used to evaluate existing construction to
identify as-built conditions and masonry engineering properties. Microwave radar and
borescope examinations provided essential information on internal wall construction and
the presence of internal wall voids as well as hidden header courses. Mortar rebound
hardness tests were used throughout the building exterior to evaluate the need for mortar
removal and repointing. Finally, a series of in situ flatjack tests were conducted to provide
material property information including masonry compressive strength and modulus. The
information from nondestructive and in situ test methods was used to direct design of

stabilization procedures.

The existing building was being renovated and re-programmed internally for use as a
modern classroom building. Part of the plan was to remove interior bearing walls and
install a series of beams and trusses to carry roof loads to new bearing points at historic
masonry walls. Rather than install new structural members at bearing points, the load-
bearing capacity of walls was augmented by installation of internal reinforcing bars and
injection of voids using a Compatible Injection Fill (CIF). The approach successfully
stabilized deteriorated masonry and also increased load-bearing capacity for resistance

of new structural point loads at beam bearing locations. Unique to this application was



installation of a series of diagonal stitching bars to confine the masonry and enhance
masonry compression response. Nondestructive tests were conducted following injection
and strengthening as a form of quality assurance to ensure the strengthening process

was completed according to design documents.
Keywords

nondestructive evaluation, masonry, injection, reinforcement, stabilization, repair



International Conference on Sustainable Building Restoration
and Revitalization 2013

Bernhard Polt

Abstract

The presentation describes the differences at renovation of old buildings by application of
ETICS, compared application of ETICS on newly erected buildings.

The main focus lies on subsurface, project planning, additional fixing of the ETIC-System
and possibilities of facade design.

Any subsurface has to be prepared for application of ETICS. What are the necessary
working steps to achieve a suitable subsurface? Most problems are caused by unsuitable
measures regarding moisture in the walls of the building. What are the reasons for the
moisture, what does moisture cause, how to avoid moisture caused damages?

Project planning for renovation has to consider more issues than project planning for new
buildings. Drying and protecting walls are crucial.

Additional fixing is compulsory at renovation projects with ETICS. Which suitable
methods are possible and on the market? The new StarTrack and it's advantages.
Showing the possibilities to reconstruct old facades with ETICS. Examples of facades
already renovated and possibilities with special EPS-profiles.

Key words

Renovation with ETICS; Subsurface; Project Planning; Additional Fixing, Baumit

StarTrack; Possible Fagade Design



Building Conservation: A Case Study on the Restoration

Process of Shanghai Plaster in Singapore

Neo Jun Jie, Jeremy
ASR Building & Conservation Pte Ltd. Singapore

Dai Shibing
Architecture Conservation Laboratory, Tongji University, Shanghai,
China

Abstract

Few studies have been conducted in detail on Shanghai Plaster, a predominantly-used
architectural finishing for buildings of significant civic importance in the 1900s, much less
the Restoration of it for Building Conservation purposes. Shanghai Plaster embodies a
past architectural style and is the prime manifestation of the period of our forefathers. Its
restoration plays an important role in the conservation effort of our heritage. This paper
presents the entire Restoration Process through careful documentation of a specific case
study on a Shanghai Plaster Restoration project in Singapore. Details on all aspects over
the course of pre-conservation, conservation, and post-conservation such as paint
removal methods, defects identified, respective methods tried and adopted, and usage of
materials and equipment are unveiled. Restoration efforts were continuously adjusted to
realise the client’s ideal effect of the facade. Through the project, it reiterates that widely
adopted methods may not necessarily be effective and the best method should always
be derived depending on the characteristics of the building or area of defect. The
relationship among mix proportions, sizes, colours and angularities of aggregates is also
observed and tabulated. Probable maintenance tests and routines are also suggested to
maximise the lifecycle of such conserved buildings. With these organised information,
this paper shall serve as a good guide to future restoration works especially with regards

to the use of Shanghai Plaster in the Building Conservation community.



Key words
Shanghai Plaster, Building Conservation, Restoration, Family and Juvenile Court

building, former Ministry of Labour Singapore
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Exploration and Practice of Outer Wall Reparation Technology

of History Buildings in Hangzhou

WANG Liming, QIAN Zhixi
Center of Historical Building Conservation and Administration of
Hangzhou

Abstract

There are not many intentional practices of conservation and renovation of modern
historical buildings as they are not so old, while many cases of interference are often
disrespectful and destructive. It should be realized that the correct way for modern
historical buildings, especially those having not been listed in the cultural relics, is to
protect their age-value with the principle of minimal intervention. In this way, their value
can be preserved and they can actively influence the district and the city.

This paper is to study the reparation techniques of wall surface of historical buildings in
Hangzhou, such as plain brick wall, granitic plaster, terrazzo, drydash, stucco, and cement
(plaster) mortar. The exploration of innovation for representative historical buildings in
Hangzhou is emphasized. It is also proposed that the development of conservation idea
should also base on the development of conservation technology at the same time, and
the study of reparation technique is quite necessary. It is a trend for historical building
conservation that new technique and material can be used if traditional one cannot meet

the requirement.

This study is to develop a set of reparation techniques for the plain brick wall, granitic
plaster and so on which are suitable for the historical character and climate environment
in Hangzhou, providing the technological support for protect and utilize historical buildings
scientifically. At the same time, this experimental project can provide reparation
experiences for outer wall surface of similar types and make the foundation of reparation
technique standard for the plain brick wall, granitic plaster and so on in Southern areas

such as in Hangzhou.



The Batad Kadangyan Ethnic Lodge Project: Traditional
Techniques and Community Involvement in the Restoration
and Adaptive Reuse of Historical Indigenous Houses at the
UNESCO World Heritage Batad Rice Terrace Cluster Cultural

Landscape

Raymond Aquino Macapagal
Contact information (email): batadklp@gmail.com

Abstract

The baluy, a thatch-roofed wooden hut rose on four posts, is an integral part of the
UNESCO World Heritage Rice Terraces of the Philippine Cordilleras Cultural Landscape.
Yet, little effort has been made to ensure the continued existence of these indigenous
dwellings. Throughout the rice terrace areas, one can find baluys in various states of
disrepair and dilapidation. These ecologically responsive houses are progressively being
replaced by unsightly modern houses whose corrugated iron roofs turn them into ovens
during summer and noisy boxes during the monsoon season. The UNESCO World
Heritage Committee even cited this threat in its 1995 inscription declaration.

The Batad Kadangyan Ethnic Lodge Project works to protect these historically and
ethnologically important structures through restoration, adaptive reuse and the
development of community-based tourism anchored on the vernacular architecture.
Using traditional techniques mastered by local Ifugao craftsmen, selected houses are
restored and refitted to become tourist lodging. The family-owners of the houses
contribute materials and labor, while the project puts in cash for other purposes. Then, a
member of the family is trained to host tourists who would like to live in an authentic
native house. The income from tourism will then be used to maintain the baluy, and
possibly to restore more in the future. To date, six houses have been restored, and more
are in the pipeline.

Despite the challenges, this project has been able to demonstrate the importance of
involving local communities in restoration endeavors. Moreover, The Batad Kadangyan
Ethnic Lodge Project promotes the passing on of intangible cultural heritage (Ifugao
house-building) by employing a master-apprentice approach in the restoration process.
Various structural, design and material modifications were done in order to fulfill the
baluy’s new function, yet still retain much of its ethnic character. This case study

compliments existing technical knowledge in historical building restoration by also looking

at the social factors that surround these undertakings in remote rural areas.
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Proposed Rescue Conservation Strategy of Red Historic Architecture in
Jinggangshan, Jiangxi:
A Case Study of Liu’s Family Ancestral Hall

Dai Shibing, Tang Yaxin
CAUP Tongji University, Shanghai
Fang Xiaoniu, Chen Wentong, Liu Limin
Jinggangshan University, Jiangxi

Abstract

One of most representative red-cultural material resources is the historic buildings in
Jinggangshan, which have important values in aspect of history, art, technology and
economic sustainability. Liu's Family Ancestral Hall is one of those valuable heritages.
This article studies the deterioration and failure mechanism of the building along with field

investigations, and puts forward principles of restoration and strategy of conservation.

Keywords

Liu’s Family Ancestral Hall; Rescue; deterioration; principle; conservation
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Traditional Renovation of Masonry Structure Building
--Discussion about National Key Units for Cultural Relic
Protection-the Emergency Maintenance and Design Project for

Hengdaohezi Engine House

Chao Lian* ; Jiayong Hu ,; Peng Jin

*66 West Dazhi St., Urban Planning and Design Institute, Harbin Institute
of Technology, 1508 Mail Box, Harbin 150006, China; Email address:
lianchao23@163.com

Abstract

Hengdaohezi engine house is located at Hengdaohezi Town, Hailin City, Heilongjiang
Proveince. In July, 1903, Dongqing Railway was operated for traffic, which was named
into Chinese Eastern Railway after the Revolution of 1911. The function of transferring
hub attracted many Russians, which drove Hengdaohezi Town into a prosperous town.
There are still a lot of buildings, which are reserved in good condition after more than 100
years. Zhangguangcai Ridge was the inevitable section for the trains from Mudanjiang to
Harbin in that time, so assisting vehicle was required at Hengdaohezi and sometimes five
to six were even required.

The engine house was built to maintain and store the engines in 1903, when Dongging
Railway also was opened for traffic. This European-style building is still elegant and
graceful after a century of vicissitude. Fan shape, red brick and iron tile all reflect the
beautiful model and unique style. The house consists of fifteen parking lots and the
turntable in front of the door has been removed. It connects the go-and-out of the engines
on each parking lot. It is stopped in use in 1990 and now serves as a tourist site. In May
2006, Sino-Russian Railway Architectural Complex in Hengdaohezi Town was announced
as National Key Units for Cultural Relic Protection by the State Council.

At present, National Key Units for Cultural Relic Protection-the Emergency Maintenance
and Design Project for Hengdaohezi Engine House has completed the task of design

revision and report to higher level.



According to the results of structure appraisal report, the stability of architectural body for
Hengdaohezi engine house is in poor conditions. The weathering and erosion of
water-proof tin on the roof is serious, resulting in roof leakage. Ground elevation is caused
by a considerable amount of fill and cut due to the road and houses construction in later
period. The ponding inside the building is hard to discharge and the humid environment
provides the excellent condition for the growth of plants and grass. The water-proof tin of
architectural proof, Exterior buttress, interior ground and other main structures are
destroyed badly by the roots of plants.

This emergency protection project follows the Chinese Cultural Relics Protection Law.

Key Words

Old buildings; renovation and protection skill; Hengdaohezi engine house



ULTRASIIim

The High Performance Future Building Envelope for High Rise
Buildings in China

Prof. Dr.-Ing. Hans-Peter Leimer
contributors:
Dipl.-Wirtsch.-Ing. (FH) Matthias Tietze
Dipl.-Ing (FH) Alexander Kahnt

Abstract

Due to the increasingly urbanization and the increase of population the town population will
double until 2050. Therefore inner cities will concentrate because of new buildings. The
redevelopment of high rise buildings is getting more important. High performance future

building envelope have a very major economical and ecological potential.
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Introduction of Hangzhou Historical Building Conservation

and Reparation Technical Management System

WU Limei, LOU Shu
Center of Historical Building Conservation and Administration of Hangzhou

Abstract

Since 2004 when the Hangzhou municipal government officially launched the
protection of historical buildings with legislation, a lot of researches and
practices have been done on historical building conservation and reparation
technology guidance and management in Hangzhou. A system of multi-level
reparation technical management has been set up with planning of historical
building conservation, guideline of historical building conservation, reparation
and utilization, technical specification for historical building conservation and
reparation, and record of historical building construction. This paper highlights
the target, process and main contents of the above four aspects of the
technical management system. Through comparison and analysis with other
cities in China, the paper also summarizes the characteristics of the technical
system and improvement possibilities in the future, and provides references for

technical management of historical building conservation in other cities.

Keywords

Historical Building, Reparation Technology, Management System



»Saving Historical Buildings” —

a Non Profit Association in Germany

Elke Koser, Dr.

“Erhalten historischer Bauwerke e.V.” (non-profit association)
kontakt@koser-baugutachten.de

www.koser-baugutachten.de

www.erhalten-historischer-bauwerke.de

Abstract
Saving historical buildings depends on a lot of conditions. The influence of climate,
humidity, chemical composition of building materials is decisive for durability. Damages

have many reasons; this makes a lot of different investigations necessary. What is
useful will be described in this presentation.

Key Words

Non-profit association, restoration, methods, sustainability, natural stone, building
materials
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Development of a polymer-modified repair mortar for fair-
faced lightweight concrete of a historical building

M. Unal, Dipl.-Ing.,

BAM Federal Institute for Materials Research and Testing,
Division 7.4 Technology of Construction Materials,
Unter den Eichen 87 in
12205 Berlin, Germany;
murat.uenal@bam.de
http://www.bam.de/fb-74.htm

G. Husken, Dr. Dipl.-Ing.,

BAM Federal Institute for Materials Research and Testing,
Division 7.4 Technology of Construction Materials,
Unter den Eichen 87 in
12205 Berlin, Germany;
goetz.huesken@bam.de
http://www.bam.de/fb-74.htm

H.-C. Kihne, Dr.-Ing.,

BAM Federal Institute for Materials Research and Testing,
Division 7.4 Technology of Construction Materials,
Unter den Eichen 87 in
12205 Berlin, Germany;
hans-carsten.kuehne@bam.de
http://www.bam.de/fb-74.htm

Abstract

Reinforced concrete buildings are frequently damaged by cracks, spalling and corroded
reinforcement bars. The present article focuses on the damage analysis of a historically
important building that was constructed using reinforced lightweight concrete.
Furthermore, the development of a repair mortar with lightweight aggregates for the
restoration of the aforementioned building is described. The compressive strength,
carbonation depth, location and diameter of reinforcement bars as well as moisture and
salt profiles were determined. The carbonation-induced corrosion of the reinforcement
bars represents in the present case the main damage. Standard repair mortars with
lightweight aggregates do not exist. Therefore, an appropriate repair mortar was
developed in accordance with DIN EN 1504 and the German guideline for the repair and
protection of concrete structures (Rili-SIB). On the one hand, historic preservation
requirements, such as: colour of the grout, possibilities of surface patterning, maximum
preservation of the original substance and reversibility of any intervention must be met.
On the other hand, technical requirements of the RIili-SIB, such as: durability, bonding

and mechanical properties must be considered as well.
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The developed mix design is based on the identified causes of deterioration and the
expected impacts on the building. Swelling and shrinkage of the repair mortar influences
the crack formation to a large extent and thus the durability. Furthermore, the different
deformation behaviour of the original concrete and the repair mortar can result in
delamination. Therefore, special attention has to be paid to the bonding and shrinking
behaviour of the concrete repair system. By using polymers, both hardened mortar
properties and durability can be influenced positively. These types of repair mortars are
called polymer-modified concretes (PCC).

The cooperation of experts in the field of concrete technology, conservation of historical
buildings, and public authorities ensures an integral approach for a durable conservation
concept.

Key Words

Repair mortar; cultural heritage; listed buildings; lightweight concrete; shrinkage; PCC
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A Tentative Research on Reparation Technology of High
Comfort and Lower Energy Consumption of Historical
Buildings in Hangzhou Area: With Reparation Project of
Historical Buildings in Pingyuanli as an Example

CHEN Jian
Center of Historical Building Conservation and Administration of

Hangzhou

Abstract

Among the 336 historical buildings in Hangzhou, many historical buildings have been
repaired with the perspective of crafts and functions, while the problems of comfort and
energy consumption are largely neglected. Hangzhou conservation and administration
center of historical architecture has actively tried solving the energy consumption problem
and taken historical buildings in Pingyuanli as the experimental unit. This reparation
project follows ‘Comfortable, Healthy, Energy-saving’ concept, and also takes the climate
character of typical ‘hot in summer and cold in winter’ into consideration. In the project, the
indoor and outdoor physical environment and energy-saving are improved through
specific items repairing (mainly including outer wall, roof, floor, door and window), the
comfort and health of indoor space are improved while energy consuming is efficiently
lowered. The building’s energy-saving effect is measured by detecting the items of indoor
and outdoor temperature, heat transfer coefficient of outer wall outer window, sound
insulation effect, etc. This experimental unit has provided basic information to the building
energy-saving database of Hangzhou, and also help construct the building energy-saving

improving model and evaluation system for historical buildings in Hangzhou area.



Development of Modular Repair Mortar Systems for the
Restoration of Natural Stone in Cultural Heritage

V. Babski, M.Sc,

BAM Federal Institute for Materials Research and Testing,
Division 7.4 Technology of Construction Materials,
Unter den Eichen 87 in
12205 Berlin, Germany;
veronika.babski@bam.de
http://www.bam.de/fb-74.htm

H.-C. Kihne, Dr.-Ing.,

BAM Federal Institute for Materials Research and Testing,
Division 7.4 Technology of Construction Materials,
Unter den Eichen 87 in
12205 Berlin, Germany;
hans-carsten.kuehne@bam.de
http://www.bam.de/fb-74.htm

Abstract The increased demand on the protection and preservation of cultural heritage
represent a challenging task for the group of restorers and building material researchers.
One of the focal points in the conservation of historical monuments is the restoration and
reconstruction of natural stone elements. In this respect, a repair mortar system has to
adapt (within a certain range of tolerance) the physical properties as well as the given
aesthetic and optical appearance of the historic building material. In terms of chemical
composition, the content of soluble salts should be reduced to a minimum for an
appropriate resistance against salt crystallization. In this context, the BAM Federal
Institute of Materials Research and Testing developed a modular repair mortar system for
the restoration of natural stone. Therefore, a modular system was defined based on a
constant volumetric ratio of different binders (20 vol.-%), aggregates (50 vol.-%), and
water (30 vol.-%). The controlled modification of the fresh and hardened mortar
properties was analysed as well as the possible colour variation by adding different
organic additives and coloured pigments. Furthermore, the durability characteristics were

specified by performance tests.
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