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Abstract

To address the problems of limited reuse of standard aluminum formwork components, unstable
height control of upstand formwork and reduced construction efficiency in aluminum formwork in
non-standard floors of high-rise residential buildings, an adjustable adaptation evaluation method
for aluminum formwork in non-standard floors was proposed. Based on a residential project in Chang-
chun, where the standard floor height is 2.95 m, the non-standard floor height is 3.15 m and the slab
thickness ranges from 100 mm to 160 mm, evaluation indices were established from four aspects: ge-
ometric adaptability, forming deviation, construction efficiency and safety boundary. A construction
process of “BIM-based identification - local adjustable components - on-site verification - data feed-
back” was developed. The results show that the effective adjustment range of the supportis 0~200
mm, and the height adaptation coefficient for the 0.20 m floor-height difference is 1.00, meeting the
geometric adaptation requirements for small non-standard floor height differences. Under slab thick-
nesses of 100~160 mm, the elevation deviation of the upstand formwork was controlled within +1
mm, the horizontal offset was no more than 0.5 mm and the deformation of the positioning device was
no more than 0.2 mm. The comprehensive deviation index ranged from 0.269 to 0.416, indicating a
stable forming control level. The installation time of a single upstand position was reduced from about
15 min to about 3 min, with an efficiency improvement of about 80%. The non-standard floor wall ver-
ticality deviation decreased from 5 mm to 2 mm, and the flatness deviation decreased from 4 mm to
1 mm. The study indicates that local adjustable adaptation of standard aluminum formwork can re-
duce customized non-standard components and temporary on-site adjustment, providing a practical
reference for the construction of non-standard floor formwork in similar high-rise residential projects.
It should be noted that the conclusions of this article are mainly based on a single high-rise residential
project, a 0.20 m floor height difference, and a 100~160 mm plate thickness range. The relevant indi-
cators and control suggestions are of reference significance for similar small-scale non-standard floor
adaptation scenarios. For projects beyond this range, a special review based on the supporting height,
construction load, and adjustable component types is still required.
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Table 1. Non-standard adaptation requirements of the project
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Figure 1. Evaluation and construction technical route of adjustable adaptation
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Table 2. Evaluation grading of upstand formation comprehensive deviation index
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Table 3. Adaptation problems, control methods and evaluation indices of non-standard floor aluminum formwork
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Figure 2. Structure and field application of threaded positioning device for upstand formwork
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Figure 3. Construction process of wall-height adjustment in non-standard floors
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Table 4. Comparison of construction adaptability between adjustable support and traditional support
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Figure 4. Comprehensive deviation index of upstand formwork under different slab thicknesses
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Table 7. Comparison of wall construction effects in non-standard floors
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Table 8. Quality control points of key construction procedures
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