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INTRODUCTION TO ACI MALAYSIA CHAPTER

American Concrete Institute - Malaysia Chapter (ACI-Malaysia) is a non-profit technical and
educational society representing ACI Global in Malaysia, which is one of the world’s leading
authorities on concrete technology. Our members are not confined to just engineers; in fact,
our invitation is extended to educators, architects, consultants, corporate, contractors,
suppliers, and leading experts in concrete related field. The purpose of this Chapter is to
further the chartered objectives for which the ACI was organized; to further education and
technical practice, scientific investigation, and research by organizing the efforts of its
members for a non-profit, public service in gathering, correlating, and disseminating
information for the improvement of the design, construction, manufacture, use and
maintenance of concrete products and structures. This Chapter is accordingly organized and
shall be operated exclusively for educational and scientific purposes.

Objectives of ACI-Malaysia are:

s ACI is a non-profitable technical and educational society formed with the primary
intention of providing more in-depth knowledge and information pertaining to the best
possible usage of concrete.

% To be a leader and to be recognized as one of Malaysia’s top societies specializing in
the field of concrete technology by maintaining a high standard of professional and
technical ability supported by committee members comprising of educators,
professionals and experts.

« Willingness of each individual member/organization to continually share, train and impart
his or her experience and knowledge acquired to the benefit of the public at large.
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Internship Programme For ACI Student Members

(Subject to Terms & Conditions Apply by Companies)

PLYTEC FORMWORK
SYSTEM INDUSTRIES
SDN BHD

No. 19, Jalan Meranti Permai
3, Meranti Permai Industrial
Park,

Batu 15, Jalan Puchong,
47100 Puchong, Selangor.

012 - 691 2883
(Mr.Louis Tay)

BIM Engineering Specialist, CME Project
Delivery, IBS & Prefabrication
Construction.

CRT SPECIALIST (M)
SDN BHD

E5-5-25, 10l Boulevard,
Jalan Kenari 5,

Bandar Puchong Jaya,
47170 Puchong, Selangor.

012-3135991
(Mr.James Lim)

Waterproofing Work, Concrete Repair &
Strengthening, Injection & Grouting.

REAL POINT SDN BHD

No. 2, Jalan Intan,
Phase NU3A1,
Nilai Utama Enterprise Park,

71800 Nilai, Negeri Sembilan.

016 - 227 6226
(Mr.Chris Yong)

Concrete Admixture Production.

JKS REPAIRS SDN BHD

Star Avenue Commercial
Center,

B-18-02, Jalan Zuhal U5/178,
Seksyen U5, 40150 Shah
Alam.

017 - 2347070
(Mr.Kathiravan)

Structural Repair Works, Structural
Strengthening, Waterproofing System,
Injection & Sealing, Concrete Demolition
Works, Protective Coating For Concrete
And Steel.

ZACKLIM FLAT FLOOR
SPECIALIST SDN BHD

70, Jalan PJS 5/30, Petaling
Jaya Commercial City (PJCC),
46150 Petaling Jaya,
Selangor.

603 - 7782 2996
(Mr.Zack Lim)

Concrete Flatfloors.

UFT STRUCTURE RE-
ENGINEERING SDN BHD

No 46, Jalan Impian Emas 7,
Taman Impian Emas,
81300 Skudai Johor.

012 - 780 1500
(Mr.Lee)

Structural Repair, Construction Chemical,
Carbon Fibre Strengthening, Protective
Coating, Industrial Flooring, Soil
Settlement Solution, Civil & Structure
Consultancy Services, Civil Testing & Site
Investigation.

SINCT-LAB SDN BHD

No 46, Jalan Impian Emas 7,
Taman Impian Emas,
81300 Skudai Johor.

012 - 780 1500
(Mr.Lee)

Structural Repairing, CFRP Strengthening,
Site Investigation, Civil Testing, Soil
Settlement Solution, Civil And Structural
Design And Submission.

STRUCTURAL REPAIRS
(M) SDN BHD

No. 1&3, Jalan 3/118C,
Desa Tun Razak,

56000 Wilayah Persekutuan,
Kuala Lumpur

012-3836516
(Mr.Robert
Yong)

Carbon Fiber Reinforced Polymer System,
Sealing Cracks With Resin Injection, Re-
Structure Repairs and Upgrade, Diamond
Wire & Diamond Blade Sawing System,
Diamond Core Drilling, Non-Explosive
Demolition Agent.

Important Notes:

i)  ACI Malaysia is only a platform for our members to advertise for interns.
i) All application to be made direct to companies and would be subject to their terms and conditions.
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ARTICLE

Reprint from Cl Magazine, Volume 37, No 9, Page 34-35

Drone Companies Set Sights on Construction Industry
Low-level aerial flights provide high-resolution imagery

The use of unmanned air vehicles (UAV) could soon be the status quo for construction companies
around the world. Drone company Skymatics is working on two large-scale construction projects in
downtown Edmonton, AB, Canada—the Walterdale Bridge and Rogers Place, a $480 million arena
that will be the new home for the Edmonton Oilers National Hockey League franchise.

The company filed over 80 pages of paperwork with Transport Canada under the country’s Special
Flight Operations Certificate to gain permission to use a DJI S1000 octocopter to conduct two flights
that took place in September 2014.

“We're the first commercial aerial operator to gain permission to operate in Edmonton’s downtown
core, a privilege that doesn’t come without its challenges both in terms of paper-work and a pilot’s skill
level,” said E.J. Burrows, Operations Manager, Skymatics. The tight quarters of downtown Edmonton
are filled with high rises and construction cranes. The project requires skilled piloting, with a lot of
weaving maneuvers to avoid obstructions.

Still the effort is proving to be worth it, according to Burrows. Skymatics’ clients have been happy with
the results, to the point that they have now entered into a contract to have return flights conducted
every 2 months on average. This provides the client a chance to gain a new perspective on their
progress as well as gather real-time data and marketing footage for the future.

The flights are limited to 100 ft (30 m) away from major roads and a maximum altitude of 400 ft (122
m).

“It offers the client a way to see their sites in a way that is easier, quicker, and more efficient,” Burrows
said. “And low-level aerials also ensure a much better scale when it comes to creating three-
dimensional (3-D) models. Instead of the resolution of feet that typically comes with satellite imagery,
unmanned aircraft systems (UAS) allow us to map down to a resolution of centimeters.”

Jakub Karas, UAV Manager for Czech Republic company UpVision, agrees that high resolution is one
of the biggest benefits of using drones for construction projects.

“Our UAS mapping services offer high image resolution for digital surface models at a precision of
one centimeter per pixel, which offers the client much more accuracy in their data collection,” he said.
Both Skymatics and UpVision currently divide their time between both fixed wings and multicopters,
depending on the size, scale, and scope of the project and the industry they are undertaking. For
construction projects in crowded urban settings like Rogers Place, the vertical takeoff systems are by
far the product of choice. Larger, more open area sites favor fixed wing aircraft due to the platforms’
endurance, capacity, and ability to map larger areas in less time, covering upwards of 200 acres (80
ha) in just under 30 minutes.

“‘We use both systems, because we are doing comprehensive services with UAS, and while we do
use fixed wings for mapping larger areas, there are some added benefits of using multicopters,
include offering online, live-view monitoring in dangerous areas, variability in sensors, and the ability
to take off and land from almost anywhere,” Karas said.

While current applications of drones in construction focus on collecting images and data, Japan is
leading the way by looking to UAS as one method of replacing professionals tasked with building a
project.

A project known as Smart Construction, developed by Tokyo-based heavy machinery manufacturer
Komatsu Ltd.,

This article, authored by Gail Jansen, was originally published in the May 2015 issue (Vol. 5 No. 2) of
AUVSI's Unmanned Systems Mission Critical. Reprinted with permission of the Association of
Unmanned Vehicle Systems International (AUVSI), www.auvsi.org.
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Skymatics used its drone to capture images of the new Walterdale Bridge project in Edmonton, AB, Canada

was started in reaction to a forecasted shortage of construction workers in Japan that could
hamper new projects, including the facilities for the 2020 Summer Olympics in Tokyo.

The first of the proposed six-phase process involves using drones to create high-precision
surveys of a site to create accurate 3-D models, including the volume of earth that unmanned
bulldozers and excavators need to move. Once collected, the data are then uploaded to a
cloud-based server that can aid in all aspects of the construction project’s process, including
mapping out routes for unmanned vehicles and acting as a resource for future maintenance of
infrastructure.

One of the biggest hindrances to using UAS in the con-struction industry is the wide spectrum
of legislation that exists for drone usage across borders.

In the Czech Republic, UpVision is currently one of only 10 companies that have permission to
fly, and it is the only one with the approval to conduct mapping. The company has expanded its
services to other countries, including within the European Union, which is preparing for new
legislation in an attempt to address UAS usage across all states.

“These laws have an effect on our company, because for some projects we need special
exceptions or specific rules for specific construction sites or we find ourselves needing to split
our flight plans to conduct thermal mapping to ensure that we always have line of sight,” Karas
said. “While the technical possibilities are unlimited, what is limiting is the legislation.”

This is a sentiment echoed by Skymatics. While it was the first to get a license to fly UAS in
Bermuda, when it came time to expand the company, they looked to western Canada.

“We saw the potential for Calgary as a good
central western location that would give us
opportunities in a number of industries,” Burrows
said. “And Canada’s regulation systems are far
and above everyone else.”

Burrows admits that Canada’s regulatory system
is starting to become overwhelmed with the
number of applications to gain permission to
conduct flights, and he believes they will soon be
heading to a less demanding licensing system.

UpVision uses an octocopter to perform
. . construction surveys in the Czech Republic
Selected for reader interest by the editors.
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TECHNICAL REPORT

Reprint from Cl Magazine, Volume 37, No 4, Page 42-46

Using Self-Consolidating
Concrete for Bridge Repairs

SCC mixtures prove to be effective for substructure repairs

by H. Celik Ozyildirim and Gail M. Moruza

The annual cost of concrete repairs in North America is about $20 billion, and a significant
amount of the money is spent on bridge substructure repairs.1 While shotcrete is commonly
used for substructure repairs,2 place-ment and testing of shotcrete require specialized
operators and methods, proper curing may be difficult to achieve, and the finished product can
have a rough finish (Fig. 1(a)). Self-consolidating concrete (SCC) can also be used for
substructure repairs. The benefits of SCC have been known since the late 1980s, when initial
placements in Japan were made, and it has since been used successfully throughout the
world for repair of bridge abutments, pier caps, tunnel sections, parking garages, and retaining
walls.3

Placement and testing requirements for SCC are similar to those for conventional concrete,
formwork provides initial protection against moisture loss, and the finish can be as smooth as
the formwork surface (Fig. 1(b)). Our experience at the Virginia Department of Transportation
(VDOT) has shown that properly prepared and placed SCC consistently provides high strength
values and good durability.4

SCC Placement

With no external force required for consolidation, SCC fills tight spaces between reinforcement
and within formwork. The elimination of large entrapped air voids helps produce SCC with low
permeability and high strength. Compared to conventional concrete, SCC requires less labor
to place, construction time is reduced, and the noise level at construction sites is lower.5

Mixture properties

An SCC mixture must be highly workable, as demonstrated by the slump flow test (Fig. 2). To
ensure good quality, durable SCC repairs, the workability of a mixture should be maintained
throughout a placement. Delays can result in decreased workability, so it may be necessary to
use a retarding admixture or a workability-retaining admixture to

A : K ¢ Ricw,

Fig. 1: Typical finishes for substructure repairs using: (a) shotcrete; and (b) SCC
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avoid the need to add high-range water-reducing admixtures (HRWRAS) in the field.

The SCC mixture must also exhibit stability, or resistance to segregation. In general, stability
requires that a mixture comprises a large amount of fine material and has a low water-
cementitious material ratio (w/cm), but it may also require the use of a viscosity-modifying
admixture (VMA). Figure 3 shows a cross section of a hardened column specimen made using
an SCC mixture with good stability.

Placement means

While VDOT has successfully used bucket placements for repairs, placement with a pump is
preferred. When placement is made using a bucket, the geometry of the repair must be
relatively simple, the SCC must have a high slump flow, and a funnel can be used to guide the
flow and provide a pressure head (Fig. 4).

A small pump is usually sufficient for SCC placements as the objective is to inject the SCC into
the formwork without interruption (Fig. 5).

Fig. 1: Typical finishes for substructure repairs
using: (a) shotcrete; and (b) SCC

Fig. 3: The stability
(resistance to
segregation) of an
SCC mixture was
evaluated by casting
a4 ft (1.2 m)tall
columnin a PVC
pipe, allowing the
SCC to harden, and
cutting the column in
half using a masonry
saw. A uniform
distribution of
coarse aggregate
over the height of
the column
demonstrates that
the mixture is stable

Fig. 5: SCC pumped into formwork
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Fig. 6: Backwall repair on Route 699 bridge: (a) SCC was placed using a bucket; and (b) in the background, a sample
of the SCC exhibited good stability, as the aggregate and paste in the mixture reached the bottom of the slope
simultaneously

The repair formwork should be designed to resist the
full hydrostatic head of the concrete placement, and it
should be monitored to avoid bulging or failure. If
necessary, the concrete can be placed in increments
and at a reduced rate. The following discussions
provide examples of repairs made with SCC by VDOT.
Route 699 and Route 712 Repairs

VDOT’s first applications of SCC for bridge repairs
were made in 2010, on Route 699 and Route 712.
Figure 6(a) shows the SCC being placed in the
backwall at the Route 699 project. This repair required
a large placement in an open form, so concrete was
placed using a bucket. In the back-ground of Fig. 6(b),
a sample of the SCC can be seen flowing down a
slope. This material exhibited very good stability, as
both the paste and the aggregates reached the bottom
of the slope without separating. Table 1:

At Route 712, the concrete was placed by handheld  Concrete mixture proportions for Route
buckets in some parts of the structure. There was little ~ 699 and Route 712 SCCrepairs

cover over the steel, so flow around the reinforcement Ingredient Quantity, Ib/yd3
was hindered. Furthermore, due to delays of (kg/m3)
placement, the concrete stiffened before the placement

was completed. Although vibration was then applied, Cement 660 (392)
large voids were visible after the forms were removed. Fly ash 200 (119)
Regardless of the issues encountered during
construction of the latter, the repairs on Route 699 and
Route 712 turned out well. Figure 7 shows a portion of Fine aggregate 1220 (724)
the final state of the repair on the Route 712 bridge.
The mixture proportions for both Route 699 and Route
712 were the same (Table 1). The cementitious
material content was high for workability and stability, a wlcm 0.39
commercially available air-entraining admixture was

used for freezing-and-thawing resistance, and an

HRWRA was used for improved workability. After the

initial early stiffening problems, a workability-retaining

admixture was also used successfully to

Fig. 7: Final state of the repair on the
Route 712 bridge substructure

Coarse aggregate 1323 (785)

Maximum water 335 (199)
content
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maintain flow of the SCC for extended time during placement. In both locations (Route 699 and
Route 712), tests showed that the compressive strength of the concrete exceeded 5000 psi
(34.5 MPa), and the charge passed per AASHTO T 277, “Standard Method of Test for Rapid
Determination of the Chloride Permeability of Concrete,” was below 2000 coulombs.

Route 340 Repairs

In 2013, VDOT again successfully applied SCC as a repair material for three of the piers
supporting a bridge on Route 340. The SCC mixture comprised a high cementitious material
content, a commercially available air-entraining admixture, a retarding admixture, and an
HRWRA. The retarding admixture was used to maintain SCC workability throughout the
placement. The HRWRA was advertised as being capable of providing extended, high
workability without segregation, and this was verified by slump flow tests conducted at the start
and end of the placements. Due to this high slump flow, no extra consolidation efforts were
required. However, the formwork bulged during the initial placement. As a precaution, the
formwork was strengthened and the height of each repair stage was limited to 8 ft (2.4 m). A
portion of the formwork used for the final repair is shown in Fig. 8, as well as the formwork from
the previous placement kept in place for the specified 7-day curing.

Table 2:
Concrete mixture proportions for Route 340 SCC repair

Ingredient Quantity, Ib/yd3
(kg/m3)

Cement 546 (324)
Fly ash 182 (108)
Coarse aggregate 1414 (839)
Fine aggregate 1364 (809)
Maximum water 292 (173)
content
w/cm 0.40

Fig. 8: Final stage of the SCC repair on one of the piers
of Route 340 bridge. On the right hand side of the pier
is the completed repair

Although the SCC mixtures used in previous projects had high cementitious material contents,
they did not exhibit wide visible cracks. This can be explained by the large amount of
reinforcing steel in the repair zones as well as the relatively small size of the repair areas
themselves. Even so, the mixture for the Route 340 bridge repairs was modified by decreasing
the water and cementitious material contents as well as increasing the amount of large
aggregates. The nominal maximum size aggregate in the repairs was 3/8 in. (10 mm). The
mixture proportions for the Route 340 repair project are listed in Table 2. The strengths of the
SCC used exceeded 5000 psi (34.5 MPa) and the AASHTO T 277 test values were below
1500 coulombs.

Conclusions

VDOT has been successfully using SCC on bridge sub-structure repair projects for about 5

years. Our experience shows that:

» Retarding admixtures and workability-retaining admixtures can be included in SCC mixtures
to maintain workability for the duration of a placement;

» Proper selection and proportioning of ingredients, includ-ing VMAS, ensures that the SCC
mixture does not segre-gate and maintains stability;
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» Following proper placement procedures and using pumps and other means that provide a
head and constant delivery of concrete is crucial for the concrete to be able to consoli-date
with no external vibration (placement using handheld buckets should be avoided); and

» Formwork must be designed to handle the pressure of SCC, and it may be necessary to
slow the placement rate and limit the height of placement to prevent bulging or failure.
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CASE STUDY

Reprint from Cl Magazine, Volume 37, No 6, Page 31-35

Construction of Undulating Walls
Using Dry-Mix Shotcrete

Expansive concrete surface creates the main spatial element inside the Museum of
the History of Polish Jews in Warsaw, Poland

by Jozef Jasiczak, Wtodzimierz Majchrzak, and Wtodzimierz Czajka

The impact of the rich, 1000-year history of Polish Jews on today’s Poland was the basis of the
decision to create the Museum of the History of Polish Jews (MHPJ) in Warsaw, Poland. In
January 2005, the City of Warsaw, the Polish Ministry of Culture and National Heritage, and the
Association of the Jewish Historical Institute of Poland signed an agreement establishing a joint
cultural institution. An international competition for the design of the MHPJ was soon initiated.
Hundreds of entries were submitted, including proposals by prestigious designers such as
David Chipperfield, Peter Eisenman, Zwi Hecker, Kengo Kuma, and Daniel Liebeskind. On
June 30, 2005, the Association of the Jewish Historical Institute of Poland announced that
Finnish architects Rainer Mahlaméki and limar Lahdelma were the winners of the competition.
In June 2009, a contract was signed between the main contractor, Polimex-Mostostal SA, and
the Polish Ministry of Culture and the City of Warsaw. Eventually, SPB TORKRET Ltd.,
Poznan, Poland, was selected as a subcontractor, responsible for completion of a three-
dimensional (3-D), curvilinear wall designed as the main spatial element of the entryway of the
museum. TORKRET completed this unique shotcrete project—26 m (85 ft) high walls with
almost 6000 m2 (65,000 ft2) of surface area—in 2011 and 2012.1

Building Construction

The museum building consists of two parts with an expansion joint between them. The first part
(Fig. 1) is the main building with plan dimensions of 67.3 x 67.3 m (220 x 220 ft) and a total
height of 26 m (85 ft). The main building has four aboveground floors and one underground
level, and it was designed as a reinforced concrete structure with monolithic external walls. The
facade was designed to comprise slanted narrow vertical glass panes, fixed to the reinforced
concrete structure with a light steel structure made of galvanized steel square tubes. The
second part of the building, visible in Fig. 2, is the services compound, which consists of a
single underground floor with plan dimensions of 67.3 x 41.7 m (220 x 136 ft).

-
, e
~ae

Fig. 1: The Museum of the History of Polish Jews Fig. 2: The connecting tunnel from the second
in Warsaw, Poland. The mgseum stands in what part of the building, the services compound,
was once the heart of Jewish Warsaw—an area which consists of a single underground floor

which the Nazis turned into the Warsaw Ghetto
during World War II. The building’s simple form is
split by a wide fracture directly opposite the
nearby Monument to the Ghetto Heroes
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Undulating Walls

The Initial Design Concept

In the main hall of the building, two undulating walls are the most important elements shaping

the interior aesthetics as well as serving as the structural support of the entry hall ceiling (Fig.

3). Both walls start from the ground floor and cover the entire height of the building from the

foundation to the roof. The walls were originally designed as precast glass fiber-reinforced

concrete (GFRC) shells attached to H-section rolled steel profiles using a system of adjustable
fasteners. The H-section profiles were to be connected to a substructure comprising steel tubes
rolled from EN 10210 Grade S355J2H steel (similar to ASTM A500 Grade C or CSA G40.21

Grade 50W).

Vertical elements in the substructure were 273 mm (10.75 in.) diameter tubes with wall

thicknesses varying from 16 to 20 mm (0.62 to 0.79 in.). These vertical tubes were bent in one

plane and braced with horizontal, 193.7 mm (7.63 in.) diameter tubes with 12 mm (0.47 in.) wall
thickness. The substructure at the ceiling comprised 244.5 mm (9.62 in.) diameter steel tubes
with 16 mm (0.62 in.) wall thickness connected to the concrete roof using rigid inserts.

The GFRC panels, which were to form the finishing layer of the curvilinear walls, were designed

to be 15 mm (0.6 in.) thick. The panels were to be diamond-shaped with areas of several

square meters, with four fasteners located at the corners for mounting onto the substructure.

The panels had to have double curvature to comply with a digital model developed by the

architect (Fig. 3), and they had to meet the following conditions:

» Color "Stained concrete with a shade similar to pale yellow limestone, approved by the
Architect on the basis of samples, and resistant to UV staining. The color was inspired by the
color of the Western Wall in Jerusalem. Panels impregnated with anti-graffiti protection;

* Geometry ”15 mm (0.6 in.) thick panels with edges thickened to 40 mm (1.6 in.) to strengthen
the joints and deepen the gap between panels; and

» Functional condition and in-use performance "The contractor was obligated to develop the
details of the fastening system with the provision that the system must provide load-bearing
capacity and stability, meet the requirements of fire regulations, and enable the installation of
the panels on both sides of the hall.

Due to a number of difficulties, an alternative finish system shotcrete applied directly at the

jobsite—was investigated.

Fig. 3: A 3-D model was generated to set Fig. 4: Mockup of curvilinear wall divided into
the geometry of the thin-wall shell of the diamond-shaped elements. One of the designers,
entry hall of the museum, including the Rainer Mahlamé&ki, is on the far right

locations for the shell’s expansion and
control joints
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Proving the Alternative System

Before shotcrete could be used, structural research and calculations were made, taking into
account the need to fulfil the color, geometric, functional, and in-use performance requirements
defined in the original design concept. Knowing the possibilities of curvilinear surfaces formed
using shotcrete technology, TORKRET prepared three mockups of the wall. In September
2010, TORKRET hosted a meeting with the architect and representatives of the investor and
main contractor. There, the wall construction method and the mockups were presented (Fig. 4).
After the visit, positive feedback was received; however, static and fire resistance tests of the
models were required before final approval could be granted.

Samples of the wall elements underwent destructive structural testing as well as tests of fire
resistance. It must be emphasized that the wall is not merely a decorative element and a work
of art, but also serves as a partition between walking routes for visitors, as well as technical and
office premises.

Laboratory studies were carried out at Poznan University of Technology (Fig. 5) on two 2.10 X
0.80 x 0.05 m (83 x 32 x 2 in.) reinforced shotcrete elements. The tests demonstrated that the
shotcrete panel system and its mounting on the steel support construction was the right
solution. It was determined that the full-scale structure worked as a continuous concrete shell
with multiple anchors spaced at 0.8 m (32 in.) in each direction.

The 50 mm (2 in.) thick panels were reinforced with 100 x 100 mm (4 x 4 in.) welded wire
reinforcement with 4.5 mm (0.18 in.) diameter deformed bars. The reinforcement was centered
at the midplane of the wall section and was designed to secure the structure against complete
destruction in the event of exceptional loads (for example, accidental impact or anchor failure).
This role of the welded wire reinforcement was confirmed by laboratory tests. Point loads were
applied at anchor points in the test panels suspended between steel beams. The panels
deflected 41 and 35 mm (1.61 and 1.37 in.) under applied forces of 4.5 and 5 kN (1010 to 1120
Ib), respectively, before the concrete sections were fully cracked. Fire resistance tests were
conducted at the Fire Testing Laboratory of the Building Research Institute, Warsaw. These
showed that the concrete shell would achieve the required fire resistance.

Shotcrete Implementation

After completion of the basic load-bearing structure of the building (Fig. 6), the implementation
of the feature walls began. The dry-mix shotcrete was prepared at TORKRET'’s mixing plant
with a production unit exclusively dedicated to he construction of the curvilinear walls. The first
layer of concrete was applied using a traditional shotcrete mixture containing 2 to 4 mm (0.08 to
0.2 in.) rounded quartz aggregates, portland cement (CEM | 42.5R), silica fume, and a non-
alkaline accelerating admixture. The second layer was made of quartz aggregates up to 2 mm
(0.08 in.) in size, but the binding material was white cement (CEM | 42.5R) with adequately
matched dyes including oxide iron yellow and titanium white. Maintaining a uniform color to
match that of the Western Wall was one of the biggest challenges. Shotcrete samples (Fig. 7)
were used as references.

Fig. 5: Structural testing of a 2.10 x 0.80 x 0.05 m (83
X 32 x 2in.) panel cut out from a mockup wall.
Anchors were spaced at 0.8 m (32 in.) and load was
distributed by the steel channel in the center
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Fig. 6: The concrete and steel structure of
the museum’s entry hall defined the basic
form of the undulating interior walls

(a) (b)

Fig. 7: Shotcrete samples—two-layer concrete with an external pale yellow architectural
coat made according to the “cut” technique: (a) cross section; and (b) finished surface

The shotcrete panels are attached to the vertical tubes in the substructure through a system of
rigid anchors. Each anchorage point comprises a steel plate with a central hole for a fastener.
The concentrated load applied to the anchorage is distributed into the shotcrete section via 4.5
mm (0.18 in.) diameter bars welded in a radial pattern on the plate (Fig. 8(a)). The anchorage
forces were therefore distributed to the welded wire reinforcement in the wall. During
placement, the welded wire reinforcement was anchored to a profiled substrate made of
flexible, water-resistant, and fire-resistant plywood (Fig. 8(b)). This substrate also served as a
stay-in-place form for the shotcrete.

Specially designed polymer strips were embedded in the shotcrete at expansion and control
joints (Fig. 9). The strips enabled maintaining a uniform thickness of shotcrete and delineated
the outer surface. They also enabled installation of plastic sheets to prevent moisture loss as
well as provide protection against shotcrete overspray from subsequent placements. The
expansion joint strips were later removed and replaced by a fireproof silicone material. The
control joint strips were inserted in the shotcrete after placement, in a pattern specified by the
architect, and they were left in place in the completed walls.

The most important issue from the wall profile shaping perspective was transferring of the 3-D
design coordinates to the wall space. This was achieved by marking the intersections of joints
or other typical points. The polymer strips were mounted on stay-in-place plywood formwork
panels. Once the joint-defining strips were formed and fastened, two layers of shotcrete were
applied. Aliva 246 dry-mix shotcreting machines were used, along with booster pumps that
provided water to the nozzle.

The fresh shotcrete was cured using plastic sheets hanging from the top of the finished walls
(Fig. 10). Completion of the curvilinear wall took 13 months of substructure preparation and
several months of finishing work. The walls were completed in August 2012. The final results
are shown in Fig. 11.
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Fig. 8: Anchorage/stress
distribution elements: (a)
individual anchorage plate with
radially welded 4.5 mm (0.18 in.)
diameter bars; and (b) view of
the anchorage plates and
welded wire reinforcement
anchored to the profiled
substrate made of water-
resistant plywood

. X Fig. 10: Shotcreting process. In the lower section
-— . : = of the photo, the finished shotcrete wall is

Fig. 9: After plywood panels were installed as covered with plastic sheets to protect it against
stay-in-place formwork defining the wall contamination by mortar overspray and provide
curvature, anchors and welded wire curing to limit drying shrinkage

reinforcement were installed, polymer strips
were set to form expan-sion joints and to
serve as depth guides, and the first layer of
shotcrete was applied

Fig. 11: Finished curvilinear shotcrete
wall before and after installation of the
entry hall’s glazing system. The large
hall divides the building, and its high,
undulating, and textured walls create a
dramatic space

before

Construction-Related Issues

Major portions of the surface area of each wall were constructed in the open space of the
building. The roofing, about 600 m2 (6500 ft2) of glazing, and the entrance structure were
finished at the end of the project. This forced the work to be organized so that preliminary
stages could be completed during periods of low temperatures. Shotcrete was then applied
during advantageous weather conditions. A major execution-related problem was accessing
individual wall elements. While it would have been more convenient to apply shotcrete from
scaffolding, that solution was ruled out because of the ongoing need for surveys of the spatial
location of the wall surfaces. Hydraulic boom lifts and scissor lifts were thus used instead of
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scaffolding. To access the highest wall elements, a temporary platform was installed. A crane
track with a suspended scaffold was then mounted to the temporary platform. This solution
made it much easier for the client to set, control, and verify the shotcrete surface.
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16th November 2023 09.00 am - 05.30 pm Armada Hotel, Petaling Jaya

T L —

CCD POINT CLAIMABLE

Programme

FEES: RM600.00/PAX

Topic: Poetics Of Concrete HRDF CLAIMABLE
Speaker: Ar. Alan Teh Yee Neng

TOPiC! Nature’s Beauty In Concrete
Speaker: Ar. Tan Lee Teck, Oscar

Topic: Popular Options of Decorative Concrete Facade
in Malaysia
Speaker: Mr. Oscar Teng

Topic: Mix Design for Decorative Concrete
Speaker: Ts. Alex Yap

Topic: Colors in Decorative Concrete Systems
Speaker: Ts. Eric LS Soong

Topic: Lightweight Materials And Fibers In Decorative
Concrete

Speaker: Ts. Dr Leong Geok Wen 1

SYNOPSIS OF THE TOPICS

concrete finishes in its sky terraces. Concrete has been perceived as a structural component of a building but never os
finishing material. It has not been accepted widely yet in this region as an accomplished building finish material not until
recently with the "industrial” trends moving up the interior design sectors. In the upcoming seminar, Alan will showcase
two of his projects that P the design concept.

‘ Secretariat :I‘::Y‘:'»""‘:ﬂ“:;':“: ! i‘
C Name: el I 2
+6014-220 7138 e 2910403%—926 : Poetics Of Concrete
Bank Nome ong Leong Bank Speaker: Ar. Alan Teh Yee Neng
Email Address /’é ¥ B A Ateller Alan Teh Architect (AATA) is an award-winning architecture practice
), o Z headquartered in Petaling Jaya and with a branch in Penang. AATA has won 3 PAM Awards in different categories
admin@acimalaysiu.org g Link: hi 111 amongst other awards including the much acclaimed Univ360 Sofo Suites in Serl Kembangan that employed fair face

TOP'CZ Nature’s Beauty In Concrete

Speaker: Ar. Tan Lee Teck, Oscar

Concrete is i of ion. The bigger &amp; higher a building, the more concrete
i used to build the building. Most of the time, the cancrete is hidden within layers of topping-up finishes just because we
don't believe the concrete has the aesthetic value the worid demand. But if we assess carefully, concrete is the closest
man-made substance to nature building material. It has the strength of tiles, it has the non-repstitive grain like the stone,
ond it aged just like any living thing

We have experimented with concrete in a variety of contexts because we are fascinated by the idea of producing
geographically distinct architecture. The extreme weather and the limitations on ability and craftsmanship are all
defining elements in our design.

Topic: Popular Options of D ive C Facade in Malaysia
Speaker: Mr. Oscar Teng

The topic will focus on the types of decorative concrete available in malaysia and general surface treatment options
available in malaysia . On top of that, commeon bench mark of concrete finishing will also be discussed.

Topic: Mix Design for Decorative Concrete

Speaker: Ts. Alex Yap

The design and construction of decorative concrete play a pivotal role in modern architecture, offering both aesthetic

appeal and structural integrity. This synopsis explores the critical aspects of mix design for decorative concrete,

eemphasizing the significance of achieving the right balance between strength, durability, and cesthetics. The critical
of i

factors involved in mix design for decorative concrete, izing the i to meet both
aesthetic and structural demands. The blend of innovative materials, quality control, and sustainability considerations is
driving ion of decorative i

Topic: Colors in Decorative Concrete Systems

Speaker: Ts. Eric LS Soong

Concrete does not have to be grey all the time, Decorative concrete has been around since 70A.D, and is driven by many
to enhance the visual aesthetics and value of its environment. Colour creates buildings and structures that stand out.
Coloured concrete as @ modem building material combines the qualities of functionality, distinction, and sentiments.
This presentation will focus on how colours can be incorporated into decorative concrete systems that can enhance the
visual impact of its surroundings.

Topic: Lightweight Materials And Fibers In Decorative Concrete

Speaker: Ts. Dr Leong Geok Wen

The research on lightweight concrete has been an area of interest in the construction industry since low selfweight can
ease the transportation process and speed up construction time. Past research has found that the inclusion of lightweight
materials and fibres in concrete can enhance its thermal insulation properties and tensile strength. Thus, these properties
can aliow greater degree of freedom and creativity in producing decorative concrete. Therefore, this presentation will
cover a brief introduction to lightweight aggregates such as fly ash cenospheres and perlite microspheres and the effect
of discrete and continuous fibre reinforcement in lightweight concrete.
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PREMIUM SPONSORSHIP

OUR MISSION

® Environmentally Friendly

® Clean, Aesthetic, Flexibility

® Comfortable and Eternal Quality

WHY CHOOSE PENTENS

Low VOC.

A long-tferm warranty against defects.

Over 20 years Relevant Specidalist in Waterproofing Experience.
Regional Manufacturing Facility.

Excellent Quality, Service and Competitive Price.

Our Products

Green Waterproofing

¢ Environmentally friendly material with low VOC, high elongation that can improve
waterproofing performance.

o Visit us: https:;//www.pentens.com.my/products_green_waterproofing.html

Green Access Floor

¢ Designed to meet the functional requirements of intelligence buildings, server rooms,
computer rooms.

e Visit us: https:;//www.pentens.com.my/products_green_access_floor.html

Car Park Floor

e Special Designed to act as layer of protective or decorative coating on concrete
surface.

¢ Visit us: https:;//www.pentens.com.my/products_carpark_floor.html

Waterproofing DIY

o Excellent eco building materials with low VOC and long-term warranty against
defects.

e Visit us: https:;//www.pentens.com.my/products_waterproofing_diy.html

‘Contact Us : v) +603-80668287 (@) www.pentens.com.my
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Space available for sponsorship
Please contact: +6014 220 7138
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