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If the entire house is a unit, and each floor is a part, the stair is to connect all parts into
one unit, and functions as the channel of air.
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REWORD

As a component of the vertical transportation between floors in a building, the stair can be used in transportation contacts between floors and
in the case of great height difference. In multi-story buildings and high-rise buildings equipped with elevators and escalators as main vertical
transportation means, the stair should still be kept for fire escape purposes.

The stair is composed of stair flight, resting platform and enclosure component, etc. There are not more than 18 steps and not less than 3 steps in
each flight in view of walkers” continuity. According to its position, the resting platform can be divided into floor platform and middle platform. The
railing is an enclosure component on the vacant side of the stair flight and the resting platform, which should have certain strength and stiffness,
and on which handrails should be available to support people. Horizontal projection distance between the lowest and the highest level of the stair is
called stair length, and the total height of steps is the stair rise.

This manual focuses on the main points of the staircase design from the forms and materials of stair, and is a rare staircase design reference book in
the current market. '
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INFORMATION OF STAIR

Forms of Stair

According to different stair flights, the stair can be divided into straight stair, double—ﬂight stair, trinal-flight stair, multi-flight stair, spiral stair, etc.
The flat shapes of the stair flight include three types: straight line, fold line and curve line.

The straight stair is the simplest, and suitable for the building of lower story height. The double-flight stair is the most common, and has straight,
folded, parallel and other types, which is suitable for civil and industrial buildings. The trinal-flight stair is usually three-bend, T-shaped, split-
merging, and suitable for public buildings. The scissor stair is composed of opposite double-flight parallel stair, or a pair of overlapping straight stairs
without communicating with each other, which can save more space for more people. The spiral stair is composed of fan-shaped steps surrounding
a support pillar. Though it’s not comfortable for walk, it can save space, and is suitable for less busy places. Circular stair, semi-circular stair and
curved stair are supported by curved beams or curved plates, and the steps are slightly fan-shaped, rich in decorative properties, diverse and lively,
and suitable for public buildings.

The spiral stair is lightweight and beautiful, frequently seen in general public buildings; it not only can meet the requirements of the architectural
functions, but also has special spatial artistic effects. There are various forms of the spiral stair, among which the center-pillar spiral stair is the
most common, which has the above features, and has other features such as small coverage, flexible layout, simple structure, and convenient
construction. The spiral stair can be closed or open. The closed stair is supported by the enclosing wall. Architects can take advantage of the
cambered exterior wall formed by the spiral stair to enrich and shape the form of the building's space. The load-bearing ways of the open layout
are center-pillar, curved plate, curved beam and hanging modes, which can fully display the curve stairs” senses of flow and rhythm, and especially
the flowing lines formed by the spiral stair handrail are more dynamic. It's possible for architects to take advantage of the graceful rhythm and the
gentle dynamic sense of the spiral stair to create a special spatial atmosphere for all types of buildings.

Materials of Stair

The stair can be divided into the ordinary stair and special stair. The ordinary stair includes reinforced concrete stair, steel stair, wooden stair, marble
stair, etc. The reinforced concrete stair is the most common, and has many advantages, including structural rigidity, fire-resistance, cost-saving, easy
construction and modeling, and others. The special stair mainly includes safety stair, fire stair and escalator.

Reinforced Concrete Stair
The construction methods of the reinforced concrete stair are all on-site casting, all prefabricated, and part on-site casting and part prefabricated.

The all on-site casting is rigid, and applied to the building with special requirements and higher shockproof requirements, but the cost is very high,
and the construction lasts a long time. The prefabricated stair component has three types: large, medium-sized and small-sized. Large prefabricated
stair makes the entire flight and platform as a component. Medium-sized stairs are to prefabricate the flight and platform separately. Small-sized
stairs are to prefabricate the oblique beam, steps, platform beam and plate separately, and then connect them into a whole by the ways of welding,
anchor, bolt, and pin. There is another way to construct the small-sized stair to inset the prefabricated l-shaped step components into the side wall,
and make a cantilevered staircase. Its construction is adaptable, easy to install and transport, and with lower cost. As for the part on-site casting



and part prefabricated stair, the usual practice is to make molds to cast the stair beams, then install the prefabricated tread and platform board, and
finally cast them into one unit. Compared with the all on-site casting, this method can save more molds and more time, and can keep the precise
characteristic and adjust the size and the form.”

The steps of the reinforced concrete stair should be easy to walk on, wear-resistant, anti-skidding, and easy to clean. The surface of the steps is
usually finished with cement mortar and decorated with terrazzo, or quarry tile, marble veneer, or linoleum, plastic layer and carpet. In order to be
anti-skidding, the edge of each step is set with footgrips made of cement emery, mosaic, plastic, rubber, or slotted ceramic or metal materials which
can also give protective action. ‘

Steel Stair

The steel stair is usually used in factories and warehouses, etc. In public buildings, it's more used as fire evacuation stair. The load-bearing elements
of the steel staircase can be made of section steel, and the nodes of each element are anchored or welded with bolts. The surface of elements is
painted to be rust-proof. The steps and platform boards are suitable to use embossed or grid sheet steel to be anti-skidding. In order to reduce noise
and improve veneer effect, it's necessary to pave the elastics, concrete, or stone materials. It's also suitable to pave reinforced concrete or stone steps
on the steel beams directly. This stair is called combined-type stair.

Wooden Stair

The use of wooden stair has some limitations because it is not fire-proof. There are two types: dark step and clear step. The steps are inset into
sloped beam (also called bridgeboard), which is the dark step. If the steps are nailed into the triangle wood of the sloped beam, this method is called
clear step. The surface of wooden stair is painted with coating to be corrosion-resistant.

Marble Stair -

Originally, the marble is the white limestone with a black pattern in Dali, the surface of which can form various kinds of patterns naturally, such as
landscape painting. The artificial marble is usUaIIy mixed, ground and polished by the broken stone of natural marble and granite, which is adhered
by cement, gypsum, and unsaturated polyester resin. Therefore, the artificial marble has some features of the natural marble since it can be changed
by people, it has many colors and patterns with better pliability; its convergence processing is not obvious; the overall sense is very strong, and it has
ceramic gloss, high hardness of appearance; it's not easy to damage, and with corrosion resistance and high temperature resistance; it is very easy
to clean. In the stair decoration of many hotels’ lobbies, restaurants, family duplex buildings, to achieve the overall unified effect with the floor, the
marble stair becomes the first choice. However, poor~qua|‘ity artificial marble can bring great damage to the human body. Therefore, when selecting
the artificial marble, we need to consider several points: good-quality artificial marble has pure surface, and has no small airy holes. It touches
smooth like silk. If you use your fingernail to scratch the surface, there will be no visible scratches. Also you can compare two marbles with the same
lines, and knock them; if they are easy to break, they are poor-quality marble.

Others like glass and wrought iron stairs are also applied in the modern decoration, whose decorative effects are not as good as above stairs, so they
are not popular.
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