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Summary

This is typically a 5- to 8-story building with commercial enterprises on the ground floor and
residences above. Brick masonry buildings have been used in China for thousands of years.
This construction practice possesses the advantage of easy manufacture and low cost;



however, the brittleness of the brick masonry material combined with weak seismic resistance
induces severe damage or collapse of buildings and causes thousands of deaths during an
earthquake. Since 1990, base-isolated brick masonry buildings with reinforced concrete
floors/roof have been used more widely in China. The base-isolated building consists of an
isolation system (laminated rubber isolation devices) superstructure and substructure. The
base-isolation system is located on top of the walls or columns in the basement or at the
ground floor level of a building without a basement. The superstructure consists of
conventional multi-story brick masonry walls and reinforced concrete floors/roof. The
substructure is part of the building beneath the isolation system and consists of the basement
and the foundation structure. The base-isolated masonry structure results in an increase in
seismic safety by a factor of 4-12 times as compared to that of a non-isolation masonry
structure. The high seismic resistance of the base isolation structure house has been proven by
shake table tests and in many actual earthquake events in China and other countries. The wide
usage of base isolation technology indicates that the era of strong earthquake-proof buildings
is coming in China. 
 

1. General Information

Buildings of this construction type can be found in the urban areas of western, eastern, northern, southern and central

China.  This type of housing construction is commonly found in urban areas.  This construction type has been in
practice for less than 25 years.

Currently, this type of construction is being built.  .  

 
Figure 1: Typical Building

 

 
Figure 2: Building Elevation show ing the Location of Base Isolation

Devices

2. Architectural Aspects

2.1 Siting 
These buildings are typically found in flat terrain.  They do not share common walls with adjacent buildings.   When

separated from adjacent buildings, the typical distance from a neighboring building is 6 meters.  

2.2 Building Configuration 
Buildings of this type have rectangular plan shapes.  For a typical floor, one window with 1,800 mm width and 1,500
mm height in each 3,100 mm length of outside wall. One or two doors each with 900 mm width and 2,100 mm



















6.1 Building Materials 

Structural
element

Building
material

Characteristic strength Mix proportions/dimensions Comments

Walls
Brick
masonry

Compression fc = 4.2 MPa, shear
fv = 0.2 MPa

mortar 1:6 cement/sand, brick size
240 x 115 x 53 mm

 

Foundation RC
Compression fc = 10 MPa, steel
yield fy= 235 MPa

 
Low  strength concrete and mild-steel is
used for foundation.

Frames (beams &
columns)

    

Roof and floor(s) RC
Compression fc = 17 MPa, Steel
yield fy = 335 MPa

  

6.2 Builder 
It is typically built by developers for sale.  

6.3 Construction Process, Problems and Phasing 
The entire process of building construction is as follows: 1. Developer buys the land and then entrusts the designer for
designing the building with base isolation. 2. Developer selects the construction company for constructing the
designed building. 3. Developer buys the rubber bearing isolators from special factory. 4. Developer entrusts the
testing center to test and check the characteristics of rubber bearing isolators that will be used in the construction. 5.
Contractor constructs the foundation and basement. 6. Contractor fixes the rubber bearing isolators on top of the
basement. This process may be manually done. 7. Contractor constructs the superstructure on rubber bearing
isolators. 8. Contractor constructs the non-structural elements and finishing of the building. 9. The quality of
construction is checked to ensure that it is acceptable. The superstructure is checked to ensure that it has free space to
move in horizontal and vertical directions during earthquake. The horizontal space should be greater than 200 mm,

and the vertical space should be greater than 20 mm. 10. Developer sells the house.  The construction of this type of

housing takes place in a single phase.  Typically, the building is originally designed for its final constructed size.  

6.4 Design and Construction Expertise 
The design of superstructure and substructure of buildings can be done by the general structural engineers.The
structural engineers who have enough knowledge and experience in designing the base-isolation buildings can do the

design of base-isolation system.  Engineers design the base-isolator, superstructure and substructure. Architects

design the building plan, and details of architectural treatment for isolation layer.  

6.5 Building Codes and Standards 
This construction type is addressed by the codes/standards of the country.  1. Building design code for seismic
resistance (GB50011-2001). 2. Technical rule for seismic isolation with laminated rubber bearing isolators (CECS 126-

2001). 3. Standard of rubber bearing isolators (JG 118-2000).  The year the first code/standard addressing this type of

construction issued was 2000.  Same as above.  The most recent code/standard addressing this construction type

issued was 2000.  

Building code is enforced through quality control procedures during construction. Separate quality certification is not

required.  

6.6 Building Permits and Development Control Rules 
This type of construction is an engineered, and authorized as per development control rules.  Building permits are

required to build this housing type.  

6.7 Building Maintenance 



Typically, the building of this housing type is maintained by Builder.  

6.8 Construction Economics 
RMB 1200 / m² (US$ 145 / m²).  20 days are required for the construction of foundation and basement, during
which labor with only general technical level is required 3 days are required for fixing the rubber bearing isolators,
during which labor with only general technical level is required 60 days are required for constructing the superstructure

(around 10 days each storey), during which labor with only general technical level is required.  

7. Insurance

Earthquake insurance for this construction type is typically unavailable.  For seismically strengthened existing
buildings or new buildings incorporating seismically resilient features, an insurance premium discount or more

complete coverage is unavailable.  NA.  

8. Strengthening

8.1 Description of Seismic Strengthening Provisions

 
Strengthening of Existing Construction :

Seismic Deficiency Description of Seismic Strengthening provisions used

NA NA 

No damages have been experienced for this type of buildings during past earthquakes in China. So far, there has been

no necessity to strengthen the isolation buildings.  

8.2 Seismic Strengthening Adopted 

Has seismic strengthening described in the above table been performed in design and construction practice, and if so,
to what extent? 

NA.  

Was the work done as a mitigation effort on an undamaged building, or as repair following an earthquake? 

NA.  

8.3 Construction and Performance of Seismic Strengthening 

Was the construction inspected in the same manner as the new construction? 

NA.  

Who performed the construction seismic retrofit measures: a contractor, or owner/user? Was an architect or engineer
involved? 

NA.  



What was the performance of retrofitted buildings of this type in subsequent earthquakes? 

NA.  
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