
 

1. Introduction 

1-1 Background 

 In China, because of the people concentrated in the 

city gradually, the population of cities keeps 

increasing for years. To address the urban population 

housing issue in the limited land, the high-rise 

residential building with high people density is the 

best choice. On the other hands, for each real estate 

enterprise, to build a high-rise residential building 

with high floor area ratio on the precious urban land 

is in their own interest as well. Therefore, in recent 

year, almost all the newly built residence in China is 

high-rise residential building.  

  However, several fire cases of high-rise residential 

building happened all over the world exposed the 

weak point of this kind buildings. And these cases 

that caused heavy casualties made people consider 

the safety of high-rise residential building when the  

 

 

 

 

fire happened. From the aspect of fire safety, the 

high-rise residential building brought plenty of 

difficulties in fire extinguish, rescue and evacuation. 

Therefore, the fire safety of high-rise residential 

building has become an important issue in China. 

1-2 Literature review 

  For this research, literature review as the following 

shows. 

(1) Kazuyoshi OHNISHI’ s research1) 

  From the research, the author made a comparative 

of China and Japan’s law system structure and 

determined the characteristics, similarities, and 

differences between China and Japan’s fire safety 

basic law systems. However, in the age of this paper 

was finished, China’s fire safety law system still in 

the early stages of development. After about twenty 

years of development, China’s fire law has become a 

complete system with its own characteristics. Japan's  
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related law had many changes very much in these 

twenty years as well. Therefore, to recheck the 

advantages, and disadvantages of China and Japan’s 

fire safety law system is necessary. 

(2) Qi Zhang’s research2) 

  From the research, the author determined the 

similarities and differences of China and Japan’s fire 

safety law system in the field of fire safety law 

structure and the method of classification for the 

buildings. However, about twenty years after the 

research was finished, China has been published one 

law, two fire protection codes, several amendments to 

the fire protection code and one amendment to the 

law. Japan’s related law has been revised several 

times as well. Both law system structure has been 

changed. Therefore, to recheck the related content of 

China and Japan’s fire safety law system's structure 

is necessary. 

(3) Xiaorong Wang’s research3) 

  Through comparative research the specific content 

of China’s <Code for fire protection design for 

buildings >, and Japan’s <Building Standard Act>, 

the author determined two countries' fire safety 

related code and law's similarities, differences, 

advantages and disadvantages of in fire safety design. 

However, China’s old < Code for fire protection design 

for tall buildings> was abolished, the related content 

was integrated with old <Code for fire protection 

design for buildings > and new code has been 

published in 2015, The new code is much stricter than 

the older one and made many changes to face the new 

challenge. Japan’s <Fire Service Act>and <Building 

Standard Act> also revised several times to adapt to 

the development of technology and society. 

1-3 The method and the purpose of the research 

The United States has the most complete and 

advanced fire safety design system, the relevant 

department gain rich experience from experiments 

and practices and reflect in their codes. In this system, 

compared with the other codes, the I-series codes are 

adopted by almost all the states in the US and any 

other countries in the world, the codes in this series 

are representative. Therefore, the research would be 

according to consult the China’s <Code for fire 

protection design for buildings>, <Residential 

building Code>, Japan’s < Building Standards Act> 

and the United States’ <International Fire Code>, 

<International Building Code> and take the China’s 

code as the main body to make comparative research 

between China, Japan and the United Stats’ related 

codes or laws and the changes of new code for fire 

protection design for buildings, to determine the 

improvement, advantages and disadvantages of 

related codes in law system and relevant content 

about fire safety design (especially passive fire 

prevention). To lay the foundation for further 

research in the future. 

2. The research of China’s new code for fire protection 

design of buildings 

2-1 China’s fire safety law system 

2-1-1 Introduction 

After Reforming and opening, China started to 

construct law system of each industry. China’s first 

basic law of fire safety industry was published in 

1998. And After about twenty years of development, 

China’s fire law has become a complete system with 

its own characteristics. 

From the content, China’s law system could be 

categorized into two large parts, administrative 

clause, and technical standard. And the 

administrative clause could be categorized into fire 

prevention law, fire prevention or administration 

regulation, and local regulation.  

From the judicature, China’s law system could be 

separated into two parts, legal validity part, and 

non-legal validity part. In legal validity part, the fire 

prevention law has the highest position in this system 

because it was approved by National People's 

Congress (short as NPC) of People’s Republic of China, 

the highest legislature. The fire prevention or 

administration regulation was drafted and published 

by the relevant department of State Council, it has 

the second position in this system. The local 

regulation was approved by local NPC, the position 

was in accordance with the local government's 

administrative level. All this law and regulations has 



mandatory. On the contrary, technical standards have 

no legal validity, it was published by relevant 

ministry. such as the code for fire prevention design 

for the building was published by Ministry of Housing 

and Urban-Rural Development, it just provides a 

basis for fire safety design to the designer and a 

supervision standard for the relevant department. It 

has no mandatory. For ensuring related employees 

could comply with these codes. Fire prevention law 

authorized the fire department to inspect and 

supervise the drawings of fire safety design. Just all 

the drawings compliance the requests of code, the 

process of design could step into next stage. 

2-1-2 Comparative Research with Japan and United 

States 

Japan’s fire safety law structure is quite simple, 

fire prevention administrative clause and technical 

standard are included in Fire Service Act and 

Building Standard Act. For legal validity, because of 

these two laws was approved by Japan’s highest 

legislature. These two laws have the highest position 

in fire safety law structure. Below these two laws, 

cabinet ordinance and ministry ordinance refine the 

related clause such as operation method. Local 

regulations as similar to China, their position is in 

accordance with local government’s administrative 

level. Because of all these laws and regulation was 

approved by the central government or legislatures, it 

has mandatory. For inspection and supervision, from 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1999, the adamant of Building Standard Act allows 

the third-party agency that was authorized by 

relevant departments could inspect and supervise the 

drawing of fire safety design. The basis for fire safety 

design to the designer and the supervision standard 

for the third-party agency comes from the Fire 

Service Act, Building Standard Act, and local 

regulations. 

The United States’ law system structure is in 

between. At first, the technical standards were 

drafted and published by relevant association or 

institute, it would be updated every three years, and 

it has no legal validity and mandatory. However, the 

local government according to parliament’ vote to 

choose one technical standard as their designate 

standard, it started has legal validity and mandatory. 

For inspection and supervision, it is quite similar to 

China, the fire laws and regulations authorized fire 

department to inspect and supervise the drawing of 

fire safety design. (Table1) 

2-1-3 Evaluation 

For China’s law system structure, from the designer, 

the content of technical standard and the 

administrative clause was separated is much more 

convenient to use. Because most of the administrative 

clause has no relationship with fire safety design. And 

drawing of fire safety design. The basis for fire safety 

the technical standard was separated based on its 

professional scope is convenient to reference, and  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table1. The comparison of the content of fire safety law system  



content’s extension in the future. If put all these 

content gets together in one or two laws just like 

Japan, the content is too massive to use easily4), and 

if the content was extended in the future, the content 

may cause confusing the users. However, authorizing 

the third-party agency to execute inspection and 

supervision could be a trend in the tide of “Small 

government”. And in Shanghai, let the third-party 

agency execute inspection and supervision to the 

architectural plan is in the test. It has a possibility 

that the fire safety designs inspect and supervise by 

the third-party agency in the future as well. 

On the contrary, codes lack of legal validity and 

mandatory may cause the issues in law enforcement. 

It may cause the designer lack of enough awareness 

of fire safety in the fire safety design. And then, it 

may cause peril risk in the fire safety. The whole 

process just relies on the fire department’s inspection 

and supervision is unreliable. To improve the codes’ 

legal validity and mandatory in fire safety law system 

is necessary like the United States. 

2-2 The specific content of <Code for fire protection 

design for buildings> 

In this part, the research would combine the 

change of new code, according to make comparative 

research with Japan and the United States’ code and 

take residential buildings’ fire safety design as the 

main body, to evaluate the advantages and 

disadvantages of related content. 

2-2-1 Fire resistance class’s classification 

In new code, the classification of the building was 

separated into three categories only has accordance 

with the building’s heights. The heights took 

twenty-seven meters and fifty-four meters as the 

limit, the residential building that the heights over 

fifty-four meters was defined as Type one building, 

the residential building that the heights over 

twenty-seven meters and no more than fifty-four 

meters was defined as Type two building, the 

residential building that the heights no more than 

twenty-seven meters was defined as 

single/multi-storey residential building. This is a 

great difference from the former codes that the  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure1. The classification of the building 

 

 

 

 

 

Figure2. The classification pattern of the building 

in the United States’ code 

building’s classification has two types, story type, and 

height type. Then, the fire resistance class was 

defined based on the buildings’ type. It has four 

classes that from high to low. The code prescribed 

that the fire resistance class of Type one building is 

Class one, the fire resistance class of Type two 

building was no less than Class two, the multi-storey 

building’s fire resistance class was Class three, and 

based on the <Code for residential building>, the fire 

resistance class of the residential building with no 

more than three stories was Class four (Because of 

<Code for residential building>’s new version has not 

published, it is still classification the buildings 

through the story of the building). 

(1) Comparative research 

Compared with Japan’s or the United States’ 

classification of buildings, Japan’s <Building 

Standard Act> classification method is according to 

building’s story, the law prescribed the calculation 

from the top floor, the main structure’s fire resistance 

rate of the building that has four stories is one hour, 



the main structure’s fire resistance rate of the 

building that has five to fourteen stories is two hours, 

the main structure’s fire resistance rate of the 

building that has fifteen to eighteen stories and 

basement is three hours. And in these building, the 

standard's difference would exist in accordance with 

the buildings’ usage, rank, and scale. (Figure 1) 

Compared with the United States, take the 

<International Building Code> (short as IBC) 2015 

version as an example, the classification of the 

building would be different in accordance with 

building’s usage, the buildings were separated into 

ten groups. In these group, the residential building 

was defined as R Group. The high-rise residential 

building in China’s definition belongs R-2 Group in 

IBC. Correspond to this classification, these buildings’ 

heights or the number of stories was limited and fire 

prevention request was defined as Construction Type 

I to V, this request is similar to China’s code. (Figure 

2) 

(2) Evaluation 

Compared with Japan and the United States, 

China’s classification more like from the aspect of fire 

extinguishing and rescue’s difficult, to classify the 

building’s type and define the importance of buildings. 

From the classification method, China’s method was 

similar to Japan’s method much more, both countries’ 

method is according to buildings' vertical indicators. 

However, because of classification by the number of 

stories may exist the possibility that designer or real 

estate seeks to profit by using the height of each floor 

to avoid relevant requests. the building’s total height 

is an objective data, there is no operation space for 

related personnel. Compared to Japan’s method, 

China’s method is much more efficient, objective and 

scientific. And decrease the chance that let the real 

 

 

 

 

 

 

 

estate avail themselves of loopholes. 

2-2-2 The fire resistance rate of building element 

In the new code, most of the building element’s fire 

resistance rate did not change, the classification and 

indicator still use the old code that inherited from the 

Soviet Union’s code. The floor slab’s fire resistance 

rate of the buildings that the heights over 

one-hundred meters were increased from 1.5 hours to 

2.5 hours. Because the high-rise residential buildings 

that the heights over one hundred meters are quite 

rare, the research still concentrate on the Class one 

residential building, Class two residential building, 

and single/multi-storey residential building. 

The fire resistance rate of the building’s element as 

the table shows (Table 2), in the non-bearing wall 

Table2. The fire resistance rate of China 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table3. The comparison of fire resistance rate 



Table4. The fire separation distance of China 

 

 

 

 

 

 

 

 

 

Table5. The fire separation distance of America 

 

 

 

 

 

parts, the building element was classified further in 

accordance with its usage. And the classifications and 

some indicators quite as similar to the Soviet Union. 

Therefore, it may have a relationship with learning 

from the code of the Soviet Union in the past. All the 

members based on their chemical property was 

defined as incombustibility, flame retardance, and 

flammability.  

(1) Comparative research 

The comparative research chooses the building 

elements those were defined as primary structural 

frame by IBC. It means column and any other parts 

that having direct connecting with columns including 

beam, floor, roof. Because high-rise residential 

building that using bearing wall take a big part in 

China, the bearing wall was added into the 

comparative research as well.  

In IBC, the definition process is opposite from 

China and Japan, the code confirms the building’s 

usage and fire resistance rate first, then prescribed 

the building’s height. In Type I, with the situation 

that installed the sprinkler system, the residential 

building (R-2 Group) has no heights or number of 

stories’ limit. According to making a comparison, the 

research determined that the United States’ code is 

stricter than China’s and Japan’s, and if considered 

with America’s code has no heights or number of 

floors’ limit; such request cannot say overkill. In 

addition, although the fire wall’s fire resistance rate 

is not listed in the table, based on the content of 

SECTION 706, its fire resistance rate in R-1 and R-2 

group is three hours. It is as similar as China’s code. 

China’s request as strict as Japan’s, if considered with 

China’s bearing wall type’s high-rise residential 

building’s ratio, the request of China’s code is stricter 

than Japan’s. The comparative as the table shows. 

(Table 3) 

 (2) Evaluation 

Through the comparative research, China’s 

high-rise residential building’s relevant request is 

equivalent to Japan. Especially the bearing wall type 

high-rise residential building’s request is stricter. 

However, compared with America, some of China’s 

indicators that inherited from the Soviet Union may 

need to be strengthened based on experience from the 

fire cases and practice. 

2-2-3 Fire separation distance 

In new code, the fire separation distance used the 

old content. The fire separation distance’s purpose is 

to prevent the fire from spreading among the 

buildings. Based on the building’s fire resistance class 

and the classification rules the distance between the 

buildings. However, if the building has additional 

structure design or fire equipment, based on the 

determination conditions, the request could be 

arranged. (Table 4)  

(1) Comparative research 

  Compared with Japan, because of some objective 

conditions, Japan has no enough space for setting fire 

separation distance. Japan’s building standard act 

prescribes that if the distance between two buildings 

could not meet the request, the relevant part would 

be designated as spreading fire risk existed part and 

be strengthened in accordant with building’s usage, 

structure, and any other conditions to promote the 

performance of fire spreading prevention. 

  Compared with the United States, the IBC 

prescribes that the fire resistance rate of the exterior 

wall (non-bearing wall) depends on the fire separation 

distance. From the specific, with the situation that  



Table6. The fire partitions of China 

 

 

 

 

 

 

 

 

 

 

the exterior wall’ fire resistance rate is the same (one 

hour), the request of fire separation distance in IBC is 

shorter than China. However, if considered with 

China’s arrangement clause, China’ request is 

equivalent to the United States. (Table 5)  

(2) Evaluation 

For the purpose of fire spreading prevention, 

increase the fire separation distance like China would 

be much more effective and simpler. However, from 

the actual practice, it is not economical because of 

wasting the space of using. From the objective 

condition, Japan just relies on promoting the fire 

prevention performance because it has no such wide 

space for arranging buildings on a site like China. 

Therefore, combined the performance of single 

building's fire prevention and ensure the fire  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

separation distance like America would be a much 

more effective method in normal condition. 

2-2-4 Fire Partitions 

In new code, the relevant request did not change. 

Fire Partitions’ purpose is that quarantine the 

ignition source, prevent the fire from spreading in the 

building. The relevant request as the table shows. For 

the unit type’s residential building, the fire partitions 

are in accordance with the unit. For the corridor 

type’s residential building, the fire partitions still 

follow the request in the table. (Table 6) 

(1) Comparative research 

  Compared with the United States, the separation 

method of residential building (Group R-1, R-2, R-3, 

and R-4) is quite the same, walls separating dwelling 

units in the same building shall be constructed as fire 

partitions.6) 

(2) Evaluation 

  According to comparative research, the principle of 

fire partitions for residential building in China and 

the United States is quite the same, the separation 

wall for dwelling units constructed as fire partitions 

is the most effective and economical choice in current 

condition. 

2-2-5. Evacuation  

In new code, for high-rise residential building, a 

new request was added that the building should set a 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table7. The number of the exit in China’s code 



Table8. The width of the passage in China’s code 

 

 

 

 

 

 

 

 

 

 

room that could be used for refuge room when the 

height of the residential building is over fifty-four 

meters. And the request for scissor stairways was 

improved further as well, the pressurized air supply 

system of the stair-room should be installed 

independence as far as possible. If there is no room 

for two more pressurized air supply systems, the 

blower and pipe could be shared use, the terminal 

should be installed independently. The front room of 

the scissor stairways should not be shared, if shared, 

the area of the front-room should be over six square 

meters. The stair-room and the elevator shouldn’t 

share same front room, if shared, the area should be 

over twelve square meters and the length of the short 

side should be over 2.4 meters. (Figure 3) 

For the evacuation method of residential building, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

based on the request of code, China’s idea is much 

more like Japan’s two-way evacuation route type. All 

the building with the relevant condition should set 

more than two separately safety exit, one safety exit 

corresponds to one evacuation route. In some 

condition, the designer should ensure more than one 

way of evacuation through designing the rooftop 

evacuation route or scissor staircase. (Table 7) 

The evacuation distance means the distance 

between any room’s door and safety exit. It is in 

accordant with building’s height, floor plan, and fire 

resistance class, the evacuation distance is different. 

And the width of the passage as the table shows.  

These requests are quite general because it is the 

minimum request, the specific number need 

calculation based on the evacuation time and the flow 

of people. (Table 8) 

(1) Comparative research  

  Through making a comparison with <International  

Table9. The number of the exit in America’s code 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure3. The comparison of high-rise residential building’s transportation core design7) 

(Left: old code’s request; Right: new code’s request) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fire Code> 2015 version (short as IFC), for the 

number of exits, IFC’s request is based on the 

occupant load per story, to prescribe the number of 

exits. Considered with the residential building, the 

occupant load per story should at the level of “1-500”, 

the number's request of the exits is similar to China’s 

code. (Table 9) For the evacuation distance, in IFC, 

the request is in accordance with the passage’s form, 

the sprinkler’s installed situation. The evacuation 

distance’s form has two types, common path, and 

dead-end. It is as same as China’s code. In addition, it 

prescribed the total distance as well. For the specific 

indicators, the IFC’s request is stricter than China’s 

code. For the dimension of evacuation passage, the 

width of passage and exit. In common condition, the 

passage’s width is 44 inches (equals 1.12 m), with the 

condition’s change, the width could be decreased. The 

stairway’s width is not less than 44 inches (equals 

1.12 m). The width of exit is as same as the request of 

door’s size is 32 inches (equals 0.81m). From the 

indicators, the IFC’s request is as same as China’s 

code. (Table 10) 

(2) Evaluation 

  Through the changing of the code, the request for 

scissor stair-room that the most common in China’s 

residential buildings becomes much stricter than old  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

code, especially from the aspect of smoke spreading 

prevention. 

Through comparative research, in the field of 

High-rise buildings evacuation system’s design, 

although the form of China’s request is quite different 

from America’s code, the other specific indicators of 

two countries’ code about the same except the 

evacuation distance, it is stricter than China’s code. 

3-1 Conclusion 

According to make comparative with China's <Code 

for fire protection design for buildings>, Japan's 

<Building Standard Act>, the United States 

<International Building Code> and <International 

Fire Code> in the field of fire safety law system and 

high-rise residential building’s fire safety structural 

design (the general layout and the floor plan), the 

research determined the fire safety system and 

specific request’ s advantage, disadvantage, and made 

an evaluation for each part. 

3-1-1 Fire safety law system 

Compared with Japan’s and the United States’ fire 

safety law system, the separation of China’s technical 

standard and the administrative clause is convenient 

for the user and good for extending in the future. 

However, China’s technical standard lack of legal 

validity and mandatory. although the Fire prevention 

Table10. The comparison of the evacuation distance 



law ensures the technical standard could be executed 

effectively through authorized the fire department to 

inspect and supervise the fire design drawing, for the 

designers, it is unhelpful to establish a fire safety 

awareness in their mind. In addition, from the 

experience of Japan, in the tide of “small government”, 

it has a possibility that the drawing’s inspection and 

supervision could be executed by the third-party 

agency in the future. 

3-1-2 The specific content for fire safety design 

  The research makes a comparison with Japan and 

America’s technical standard about the request of fire 

safety structural design, the content includes the 

building’s classification, fire resistance rate of the 

main structure, fire separation distance, fire 

partitions and evacuation system. All this content is 

the most important process in a building’s design and 

the main component of passive fire safety system. 

  For the building’s classification, China’s 

classification method adopts building’s heights as the 

standard, the building’s total height is an objective 

data, there is no operation space for related personnel. 

And compared with Japan, building’s height is much 

more efficient, objective and scientific. 

For the fire resistance rate of the main structure, 

China’s high-rise residential building’s request is 

equivalent to Japan, especially the bearing wall type 

high-rise residential building’s request is stricter. 

However, compared with America, China’s content 

that inherited from the code of the Soviet Union 

needs update based on the latest experience of the 

experiment and practice. 

  For fire separation distance, China tends to 

increase the distance of buildings to prevent the fire 

spread. Japan tends to improve the performance of 

the single building to prevent the fire spread. America 

tends to combine both methods to prevent the fire 

spread. However, considered with China’s arranged 

clause, China’s request is equivalent to America. 

  For fire partitions, in the field of residential 

building, China and America’s requests are quite the 

same, using the separation wall for dwelling units 

constructed as fire partition is the most effective and 

economical choice in current condition. 

  For evacuation system design, the content includes 

the number of exits, evacuation distance, and 

dimension of passage. According to make the 

comparison with IFC, some request of China’s Code is 

not lower than international advanced level. 

  However, there is still have room for improvement, 

such as improve the determination condition for each 

specific request, transfer the experiment and practice 

experience to actual request timelier and efficiently. 
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