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Historical development of curtain walls
The beginning of the nineteenth century saw a drastic change in the structural engineering field. There was the gradual abandonment of the usual load-bearing masonry to a framed structural system. During this century, many of the elements were made mainly of steel, but later, there was a change to today's concrete-based details in the advent of concrete. The gradual change witnessed in this field also gave way for replacing a masonry façade wall with a lightweight, transparent façade (Baniotopoulos et al., 2016). The walling on the framed structure no longer had a bearing role but functioned as a window. Lightweight façade systems development co-occurred with the development of the skeletal system (Chen et al., 2018). Though it may be challenging to ascertain the individual who was the first to conceive facades and structure a curtain wall was constructed for the first time, one can quickly appreciate the incredible popularity of glass on the building facades globally. Three types of curtain walls can be used in construction. They include; stick systems, bolt fixed glazing, and unitized systems. The main difference between these three is the aesthetics of the final design, the construction method and design of the system, and the unitized curtain systems. 
Structural Design of Glass Curtain-wall Systems
A lot of consideration usually involves selecting the structural system to assist in building construction members. To achieve the most efficient configuration appropriate to the anticipated loads selecting the lightest members, which include the most inexpensive material, is usually the optimum choice. Aluminum is the widely used material for anchors or brackets and the main supporting system (Wang et al., 2017). The efficiency of curtain wall glass is dictated by glass and aluminum. These materials are resistant to corrosion, have high transparency, strength to self-weight ratio, sustainability, recyclability, and resistance to corrosion (Khoraskani, 2015). As a typical secondary structure in a building, a curtain-wall system usually provides all the required external functions. It contributes nothing to the load-bearing characteristics of the structure (Lu et al., 2016). Thus, the curtain walls usually work to isolate the building's interior from the external environment, provide ample lighting and improve the aesthetic exterior design (Hong et al., 2019). The glass curtain wall also offers thermal comfort (Joe et al., 2017). Another benefit of a glass curtain wall is that it can support air regulation courtesy of a radiant heating system. The system radiates the heat between the radiation surface and occupants, and as such, this may help prevent downdraft.   
The three principal considered when designing structural glass systems include performance, economy, and appearance. The three principals are connected closely to a perfect form and position, thereby enabling the support of the metal structure and system anchorage to the building's frame. The design is usually done in a modular way, through a series of prefabricated components of aluminum profile. Even though they hold no importance to the building's structure, to ensure safe resistance to thermal loads, variable actions acting on the building's façade need to be designed should effectively. Load combinations such as seismic action need to be accurately well-thought-out to enable the structure's safety and minimize hazards posed to humans. 
Unitized Curtain Walls
 Among the curtain wall systems, the unitized system is the efficient system. It allows in-house component assembly and related quality controls, reduced costs and installation time, and eliminated works carried out from outside the building. Air and water tightness, suitable response to wind, adequate light transmittance to interior spaces, and capacity to support the movements caused by temperature fluctuations and seismic actions are the performances that the curtain wall systems should guarantee. The components of curtain walls, such as framing, gaskets, sealants, glazing, metal connections, and insulating materials, are usually critical in achieving these performances (Saroglou et al., 2020). The design choices and the quality of workmanship during the construction stages of the building are also critical in achieving optimum performance of the curtain wall systems. The unitizing system technique is considered the most efficient technique. The technique only needs positioning and anchoring of the units for the installation on the building site (Teng-teng et al., 2019). The unitizing system is an upgrade to the traditional stick system. These systems usually consist of horizontal (mullions) and vertical elements (transoms) that envelop a glazing or opaque panel. Besides the aesthetic aspect, the independent frame for each unit is another difference between unitizing and stick systems. The unitizing system also uses half sections of the transoms and mullions at the unions between two adjacent façade units. The system is also less flexible than the traditional ones and is commonly used in buildings characterized by a high level of modularity and complex geometry. The system also helps to achieve high-quality vertical closures in large size buildings. Even though it is costly due to the higher direct costs, the unitized curtain wall system is economically favorable, courtesy of maximizing factory labor and minimizing site labor. 
Problems Associated with Curtain Walls
Despite the extensive usage of curtain walls and the high-tech advancement in the glass industry, seals, and profiles, there remain unresolved problems associated with them. The specific issues that are associated with the curtain wall system include:
· Water leakage (Tovarović et al., 2017). 
· Disturbing sounds whose origin is unknown
· Fogging and condensation due to inadequate engineered thermal bridges
· Glare due to inadequate lighting control
· Corrosion due to inadequate protection
· Low resistance impact due to unsynchronized displacement of the main and façade structure.
· Glass breaking due to inadequate selection
· The collapse of façade due to inadequate connections or damaged parts
There are usually two potential reasons that can cause water leakage. Inadequate hydro-insulation and thermal discontinuity that leads to condensation usually cause water infiltration. Since the localization of water usually happens over the entire façade depth, one can conclude the infiltration of water from the exteriors causes the damage of the curtain walls. The water leakage may also result from a lack of inappropriate support occasioned by the low profile bending. The occurrence of sudden sounds may result from a lack of correctly designed dilatation and separation of elements and specific element movements. The source of the noise may be a result of a system error occurring during installation. This may be because both the curtain wall and the primary structure are susceptible to seismic movements, which may lead to the production of certain sounds at the point of connection between the screws in the metal sheet and the primary structure. Several studies were done on the effects of seismic activities such as earthquake and wind vibrations on curtain walls (Huang et al., 2018). Thermal expansion of profiles due to temperature fluctuations may also lead to sudden noises (Wang Y et al., 2017). The issue usually arises if there is no room for free movements due to thermal expansion (Cuce et al., 2015). Since the sudden noises typically occur in different places depending on the façade's exposure to solar radiation, it is evident that disturbing sounds are due to thermal. Some of the measures that can be taken to mitigate the problem include gradually disassembling the glass panels that exist and cover pressure and horizontal profiles for curtain walls. Also, one can decide to undertake specific, local measures such as managing construction to prevent leakage. For instance, to avoid potential bending and deformation, underpinning the lower horizontal elements of the glass façade is essential.
The occurrence of seismic activities such as earthquakes and strong winds may also lead to catastrophic developments. Studies have shown that after experiencing earthquake motions, glass curtain walls sometimes are usually damage, especially for tall buildings that may cause a considerable life-safety hazard for the pedestrians and the building occupants (Casagrande et al., 2019). Significant losses ranging from repairs to compensating families affected may also be incurred (Aiello et al., 2018). Little experimental tests exist on this issue, and also, there are no standards that may help obtain satisfactory seismic performance tests. Since that might be the case, the few studies that exist have enabled the initiation of seismic response systems that have helped save many lives and properties. For instance, research shows that when a glass curtain-wall system is appropriately designed in 3D, various errors can be avoided (Bedon and Amadio, 2018). The study shows that the glass curtain-wall system can withstand earthquakes and wind vibrations.
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