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ABSTRACT

The Tianjin Five Avenues are located in the city
centre of Tianjin, where more than 2000 different
styles of  historical European-Chinese mixed
architecture built in 1920-1930s have been identified
and listed as architectural and historical monuments.
The most characterized is fair faced brick facade of
Arts & Crafts. Almost all kinds of bricks including
refractory stones, clinkers imported from Europe, red
clay bricks, pimple bricks with melting rough surface
and traditional Chinese green-grey clay bricks etc.
have been used as decorative finishing. Especially the
pimple bricks with melting and very rough surface
and dark grey-purple colour have not been found in
other regions in China. The masonry mortar is almost
unique mixture of lime and clay (earth) with a mix
ratio of 20-30% lime plus 70-80% earth in weight.
The pointing materials are historically cement-based
to clinkers but pure lime to clay red-grey brick
facade. The pointing of most clinkers has a recessed
form up to 5-20 mm, but the traditional Chinese-style
bricks have flat or modelled form of lime mortar. One
of the most common defects is rising dampness due to
failed damp barrier based on bituminous paper.
Another defect is leakage and freezing and traw
caused by fissures and cracks especially fine cracks
between stones and joints, which are more or less
related to earthquakes in 1976. Based on the
comprehensive architectural and material researches,
a system for restoration of the unique brick facade
has been developed with affordable budget for
riutilisation of those heritage buildings. This is called
function-oritierted concept which includes installation
of rising dampness barrier through chemical
injection, structural strengthening using RFC, brick
restoration, repointing using lime-based mortar,
water repelling impregnation etc.
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1. INTRODUCTION

1.1. Tianjin Five Avenues

The Tianjin Five Avenues (not Fifth Avenue
refer to an area of over 100 hetares near City
Centre, which is located in south of Chendu Ave.
east of Xikan Ave, west of junction of Machan Ave
and Nanjin Ave.

In this area more than 2000 different styles of
historical European-Chinese mixed architecture
built in 1920-1930s have been identified and among
them, 409 have been listed as architecture heritage
and 101 as cultural monuments and sites.

They are telling the history of modern China.
especially the social reforms happened at the end of
the feudal monarchy and the journey of the
democratic revolution since the Resvolution of
1911.

The most characterized in Five Anenues is fair
faced brick fagade of Arts & Crafts. Almost all
kinds of bricks including refractory stones, clinkers
imported from Europe, red clay bricks, pimple
bricks with melting rough surface and traditiona!
Chinese grey clay bricks etc. have been used as
decorative finishing.

ive Aveneunes from well preserved

(left) to in very poor condition (right )
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Wilk= carthquake.

208 under the financial support of
Mamcipal Bureau of Land Resources and
Administration, a team from Tongji
Tianjin  Historical ~ Architecture

and Development Co Ltd. and 2 other

- amd engineering coperates from Shanghai
mmestizated the developement of materials

wme construction and subsequent restoration,

pathology of buildings and affordable
w for restoration for the reutilisation of all

hitoric buildings. This paper is a summary of phase
1 research results. Further research works for cellar
restoration and eco-modernisation in coleration
witrh some German Universities are still on-going.

2. Material performance and the
development of brick masonry

2.1 Bricks

At least 7 kinds of bricks have been found in
the Tianjin Five Avenues (Table. 1). Those bricks
have proven the multi architectural culture of 1920-
1930’s in Tinajin.

Table | Masonry bricks founded in 5 Avenues in Tianjin
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2.2 Bedding mortar and joints

All masonries of various stones were laid with
almost the same masonry mortar, a mixture of earth
from Haihe (a river crossing the city of Tianjin) and
lime. The lime and earth mix ratio ranges from
I:3(very slim) up to 2:1 (very fat) based on the
chemical analysis with help of the “Wisser &
Knoefel” method.

The means, during the construction time, no quality
control had been given to the masonry materials.
The bedding mortar is very porous and has very
high water absorption capacity, this provide an
economic possibility to be treated against rising
dampness. Original rising damp barrier was

bituminous sheets, which is rotted and has lost its
function.

Fig. 2 Construction of masonry built with lime-earth moar(lcft) and bituminous sheet (right) as rising
damp barrier

However, due to availability of the cement,
mostly because the earliest cement manufacturer
was located app. 100km from Tianjin, most of
clinker facades were pointed with cement-based
joint mortar, while the traditional green-grey bricks
were pointed with modelled joints, which are
composed of pure lime and hemp fibres (1-2%) and
round finishing (Tab. 1). All the joints are in
relative good original condition, unless there are
affected by water or moisture.

2.3 Defects

The most common defects of the fair faced
brick facade in Tianjin Five Avenues are caused bs
moisture, e. g. rising dampness or leakage of raim
water down pipes due to poor maintenance. Some
of the walls have suffered irreversible damage from
water penetration and freezing, causing the faces of
many bricks to pop off.

. various defects 1t be related to frcmg thaw left) . ismg darﬁpness and Wrohvg.vrestéralon
methods (middle) and movement (earth quake, right)

Due to very deep recessed points, most of fair
faced brick facades are not rain water tight. This is
one of the reasons that most of the facades are
painted with emulsion paints or transparent glossy
sealers or even bituminous coatings in the past
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decades. Because of leakage, some of bricks wem
re-pointed with new pure cement, which is neither
physically nor chemically compatible to origima.
This is not only visual defects, but also

(3]
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Fig. 6 agade restoration process(paint smppmg.fick realrmg repointing)
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A few historic buildings in the area of Five
Avenuecs Area (located in Hebei Road, & Hunan
Road) have been restored with above mentioned

Fig. 8 No.

4. CONCLUSIONS

Based on the materials analysis, survey of
defects and budgeting, the new concept of “new
function oriented restoration” has been worked out
to restore the unique fair-faced brick fagade with
controlled costs and compatible to local climate and
workmanship.

New research works on the ecological
upgrading of historical buildings in Tianjin is on-
going.

ACKNOWLEDGEMENTS

This project is completed under the financial
support of (1) Tianjin Municipal Bureau of Land
Resources and Housing Administration; (2)
Architecture Conservation Laboratory of the Key
Laboratory of Ecology and Energy-saving Study of
Dense Habitat (Tongji University), Ministry of
Education, PR China. The authors thank Mr. Chen
Guojun, Mr. Hu Zhanyong and Mr. Zhu Shangyou
from the for site inspection and most of the
laboratory testing in collaboration with Shanghai
DS Building Materials Co. Ltd.. Shanghai
Zhangming Architects Co Ltd. provided valuable
ideas for restoration concept development.

REFERENCES

[1] Lu Hong, A Summary of the Historic
Architecture in Tianjin, Historic Architecture in
Tianjin, Residential Buildings Vol. 1. Tianjin
University Press, 2010, pp.7-12.

Fig. 7 Investigation, Installation of rising damp barrier through pressureless chemical injection

) of Hunan Road, before (left) ad fter (right) toratio

55

concept and converted into club houses, studios.
luxurious restaurant etc.

2] Wu, Yunlong, The Five Avenue Area
Historic  Architecture in Tianjin, Residentia
Buildings Vol. 2, Tianjin Univerisity Press, 201¢
pp.7-12.

(3] S H, R KBS NS, RIEAR
HikkE, 2008.

[4] WISSER, S. und KNOFEL. D.
Untersuchungen an  historischen Putz- umd
Mauermorteln, Teil 1: Analysengang, Bautenschutz
+ Bausanierung, 11, S. 1987, pp.163-171.

[5] Kneofel, D. & Schubert, P., Handbuch
Moertel und Steinergaenzungsstoffe in der
Denkmalplege, Verlag Ernst & Sohn Berlin. 1993.
[6] Wallasch & Sven, Instandsetzung von
Ziegelmauerwerk , Deutsche Verlags-anstalt, 1999.
pp.94-98.

[7] P. Priese & A. Protz, Salzschaeden an
Ziegelmauerwerk und praktische Erfahrungen mit
Entsalzungsverfahren, Bautenschutz und
Bausanierung, , 17.Jg, Nr. 8, 1994, pp.39-45.

[8] WTA Merkblatt 3-13-01/D. Nom
Destructive desalination of natural stones and other
porous building matrerials with poultices, Deutsche
Fassung. Stand 04.02.2003 Hrsg.
Wissenschaftlich- Technische Arbeitsgemeinschaft
fiir Bauwerkserhaltung und Denkmalpflege e.V. -
WTA-, Referat 3 Naturstein, Miinchen; 2003, 13 S
8 Abb., 3 Tab., Geheftet, ISBN 978-3-8167-6813-
5 | Fraunhofer IRB Verlag

[9] (D1 LB LG g BOR],  WALA,
SRS G, TH KA — R SR R PR
H U S SR T R L 4 s R
(2006BAJO3A07)HlFsi#i &, 2011, pp.144-164.
[10] WTA Merkblatt 4-5-99/D(1999




1st Annual International Conference on Architecture and Civil Engineering (ACE 2013)

slung von Mauerwerk— Natursteinbauwerken
werksdiagnostik  Hrsg.:  Wissenschaftlich- [13] Reul, Holsten, Handbuch Bautenschutz
ssche Arbeitsgemeinschaft fiir und Bausanierung, 5.Auflage Rudolf Mueller. 2007.
erkserhaltung und Denkmalpflege e.V. - [14] R. Mack & J. Speweik, Repointing Mortar
.| Fraunhofer IRB Verlag, Joints in Historic Masonry Buildings In “The
WTA Merkblat 4-4-04/D(2004): preservation of Historic Archityecture- The US
oy werksinjektion gegen kapillare Feuchtigkeit Government’s Official Guidelines for Preserving
WTA Merkblatt 3-10-97/D (1997): Historic Homes, The Lyons Press, 2004, pp.17-32.
Natursteinrestaurierung nach WTA XII:
Zustands- und Materialkataster an
Area.
lential
2010.
EAR
D..
und
schutz
idbuch
y der
1993.
g von
., 1999,
den an
en mit
und
i
Non
id other
eutsche
Hrsg:=
inschafi
peV.3
13.13S.
17-6813-

56 © 2013 GSTF

(4]



	ACE 2013论文集Restoration of Historical Fair-faced Brick Facade in Tianjin Five Avenues-1
	ACE 2013论文集Restoration of Historical Fair-faced Brick Facade in Tianjin Five Avenues-2

