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ABSTRACT:

BubbleDeck is a biaxial voided slab technology that incorporates recycled plastic spheres within
the concrete zone near the neutral axis to reduce self-weight while preserving the structural
performance of conventional flat slabs. This study examines the structural principles of the
BubbleDeck system, its construction procedures, field quality control requirements, and its
applicability under Vietnamese conditions. The study is based on a comprehensive review of
Vietnamese and international literature, combined with a comparative analysis of the system against
current Vietnamese reinforced concrete design standards. The findings indicate that BubbleDeck
slabs can reduce dead load by approximately 30% to 50%, depending on slab configuration, while
enhancing architectural flexibility and shortening construction time when implemented using a semi-
precast method. These results provide a technical and scientific basis for evaluating the feasibility and
practical potential of BubbleDeck technology in the Vietnamese construction industry.
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1. Introduction

In the development of multi - storey buildings,
reducing structural self - weight, enlarging usable
space, and accelerating construction have become
major criteria for slab solutions. Beamless flat slabs
attract interest because they support architectural
planning, MEP coordination, and efficient site
organization. However, as spans increase, the dead
load of a solid reinforced -concrete slab also rises
quickly, which in turn increases the demands on
columns, walls, and foundations.
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BubbleDeck was developed as an alternative
system in which the concrete that contributes little to
load resistance near the neutral axis is replaced by
hollow recycled - plastic balls. In this way, both
material consumption and permanent loads can be
reduced. In Vietnam, the technology has attracted
attention since the late 2000s and has been discussed
from the perspectives of technical effectiveness,
economics, and green - building criteria.

2. Research method and scope

The references used in this paper are grouped
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into three categories: Vietnamese - language
sources reflecting the implementation context of
BubbleDeck in Vietnam; official
documents technology  developer
describing configuration,  product
variants, logic, and international

publications on flexural behavior, stiffness, and

technical
from the
structural

construction

punching shear of biaxial voided slabs.

The paper does not perform detailed calculations
for a specific project; instead, it provides a scientific
overview. Therefore, statements such as the level of
dead - load reduction, the influence on stiffness, or
the risk of punching failure are presented as ranges or
trends that depend on slab configuration rather than
as fixed values for every project. When compared
with the domestic regulatory framework, TCVN
5574:2018 is used as the general basis for reinforced -
concrete design, especially for strength, punching
shear, and deformation requirements.

3. Research results

3.1 Construction process and quality control

From a construction perspective, BubbleDeck can
be implemented either by placing reinforcement -
ball modules on conventional formwork or by using
semi-precast panels with a precast bottom concrete
layer. Official BubbleDeck documentation describes
two main versions: the cast - in - situ version and the
precast panel version. Although they differ in the
level of prefabrication, both follow the same overall
logic; prepare the shoring system; install formwork
or semi - precast panels; position the reinforcement -
ball modules; add connection reinforcement, edge
reinforcement, and strengthening steel in column
zones, slab edges, and openings; then cast the
concrete, cure it, and remove supports in accordance
with technical requirements.

First, the scaffolding and formwork must ensure
sufficient stiffness, geometric stability, and accurate
slab soffit elevation. Deviations at this stage may lead
to errors in concrete cover or in the working position
of the hollow spheres. During module installation, it
is essential to maintain the correct sphere spacing,
concrete cover thickness, and the relative positions of

the top and bottom reinforcement with respect to the
balls. If the modules float, shift, or cluster during
concreting, the actual working section will differ
from the design section. In column zones, service
openings, and slab edges, omitting the balls or
changing to a solid zone must be regarded as a
structural requirement rather than merely a
construction option.

During concreting, the technical requirements go
beyond achieving the specified concrete strength; the
pouring sequence, vibration, and curing must also be
organized appropriately to prevent floating balls,
segregation, or local voids. For semi - precast
members, the surface of the precast bottom layer
must be cleaned, moistened, and properly prepared at
the interface so that the slab behaves monolithically
after casting. After placement, the time for removing
supports must be tied to the actual concrete strength
and the support arrangement in order to avoid early -
age deflection and cracking. Overall, the expected
time - saving benefits can only be achieved if module
fabrication is standardized and on - site control is
managed as an industrialized process rather than as
uncoordinated manual work.

3.2 Applicability under Vietnamese conditions

From a technical point of view, BubbleDeck is
suitable for projects that need flexible space, medium
to large spans, beamless flat slabs, and reduced self -
weight in order to optimize columns, walls, or
foundations. In high - rise residential buildings,
offices, schools, hospitals, and multi - storey parking
structures, this slab system can create overall benefits
because the flat soffit simplifies MEP routing and the
lower structural mass can also reduce the required
size of other load-bearing components. In addition,
because the system uses recycled plastic balls and
reduces the amount of concrete in the slab, it is often
associated with goals related to material saving and
lower emissions.

In Vietnam, however, the -effectiveness of
BubbleDeck depends not only on the technology
itself but also on design capability, the supply chain
for prefabricated components, and the rigor of
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construction control. Design standards clearly require
reinforced-concrete structures to be checked for
normal serviceability, and

strength,  stiffness,

punching shear. mean that
engineers must demonstrate the shear resistance,
punching capacity, and deformation performance of a

voided slab using an appropriate analytical model

These provisions

rather than relying only on claims associated with the
technology.

Another major challenge is the gap between being
merely constructible and being truly industrialized. If
the entire process is still carried out in a largely
manual way, the expected schedule benefit will be
greatly reduced. Experience from voided slab
systems shows that stable quality is obtained only
when the reinforcement - ball modules are
manufactured consistently, local strengthening zones
are standardized, and inspection checklists are
specified for each step. Under conditions where
contractors are unfamiliar with the technology, or
where the project includes many openings,
concentrated loads, and complex details, widespread
application of BubbleDeck should therefore be
considered carefully.

Furthermore, the environmental and economic
performance of BubbleDeck should be evaluated
over the whole project life cycle rather than only at
the slab level. Reducing the concrete volume in the
slab may also benefit columns, walls, and
foundations, but it

requirements for module manufacturing, erection

simultaneously  introduces

control, and workforce training. Accordingly,
BubbleDeck becomes a clearly superior option only

when the project has sufficiently large spans to
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benefit from dead - load reduction, a floor plan open
enough to exploit the flat - slab advantages, and a
reliable construction supply chain.

4. Conclusions and recommendations

BubbleDeck is a biaxial voided slab system with a
clear mechanical basis: it removes the less efficient
concrete around the neutral axis in order to reduce
dead load while preserving the working mechanism
of a reinforced - concrete flat slab. The literature
review indicates that the technology can provide
substantial benefits in self-weight reduction, spatial
flexibility, and the organization of semi-precast
construction. Experimental studies also consistently
show that the slab-column zone is the most critical
if the hollow balls are
inappropriately,

location; arranged

punching resistance and shear
capacity may decrease significantly.

For Vietnam, BubbleDeck has potential, but it
should be implemented only on the basis of verifiable
design calculations and tight construction control.
Indicators such as “50% material reduction” or “40%
faster construction” should not be treated as default
values; they must be determined for the actual
configuration of each project. Design documents
should clearly define solid zones, prohibited areas for
ball placement, strengthening reinforcement, and
inspection procedures at slab-column joints.
Additional domestic technical guidance for biaxial
voided slab systems is also needed in order to bridge
the general requirements of TCVN 5574:2018 with
the analysis models and construction-control
procedures specific to BubbleDeck. Only under those
conditions can the technology be applied effectively,

safely, and sustainably in practice B
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CONG NGHE SAN BUBBLEDECK
VA TIEM NANG UNG DUNG TRONG
XAY DUNG NHA CAO TANG TAI VIET NAM

® TRAN THANH VU !
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TOM TAT:

BubbleDeck 14 cong nghé san rong hai chiéu, sir dung cac qua cau nhua tai ché dugc bé tri trong
viing bé tong gan tryc trung hoa nham giam trong lwong ban than nhung van duy tri kha ning nhu két
cu cia san phing truyén thong. Nghién ciru nay phan tich nguyén 1y lam viéc ctia hé san
BubbleDeck, quy trinh thi cong, cic yéu cau kiém soat chit lugng tai hién trudng va kha ning ap dung
trong diéu kién Viét Nam. Nghién ciru dugc thyc hién trén co s& téng quan h¢ théng cac tai li¢u trong
nuée va qudc té, két hop vai viée so sanh, dbi chiéu cong nghé nay véi cac tiéu chuan thiét ké két cau
bé tong cdt thép hién hanh ciia Viét Nam. Két qua cho thdy san BubbleDeck c¢6 thé lam giam ti trong
tinh tir khoang 30% dén 50%, tiy thudc vao cau hinh ban san, dong thoi ting tinh linh hoat trong thiét
ké kién tric va it ngén thoi gian thi cong khi ap dung giai phap ban lp ghép. Nhiing két qua nay cung
cép co so khoa hoc va k¥ thuét quan trong dé danh gia tinh kha thi va tiém ning tmg dung ctia cong
ngh¢ BubbleDeck trong nganh xay dung Viét Nam.

Tir khéa: BubbleDeck, tim san rong hai chiéu, tim san phang khong dam, cong nghé xay dung,
luc cit xuyén, két cau bé tong cot thép.

$6 11/2026 293



