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COMPANY INTRODUCTION

We are one of the renowned GRC/GRP/GRG product
manufacturers and installers in Hong Kong for since 1983.

An approved specialist contractors in the list of
approved Suppliers of Materials and Specialist Contractors
for Public Works under HKSAR Government since 1986.

We have total confidence to believe that we can
provide our best fiberglass products and service for
\client’s unique need.
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Corporate Vision

During the next 10 years, we are striving to become the leading GRP supplier
and specialist contractor in Hong Kong and Asia Market and an excellent
company overall.

Mission Statement

Yeung’s Fiberglass Company is to manufacture goods that meet or exceed
the customer specifications and deliver them on time. Since our beginning in
1983 we have done our best to live up to this ideal by continuous
improvement.

Our mission at is to utilize our expertise in composite products to provide the
absolute best value as measured by quality, cost, delivery, time and
innovation.

Value

To put our Customers always at the first place.

To strength our business through development and research of people.
To enhance productivity by upgrading system and process.

To provide more innovative ideas to the final user.



INTRODUCTION TO GRC

 Concrete containing a hydraulic cement,
water , aggregate, and discontinuous

discrete fibers is called fiber reinforced

concrete.

 Fibers can be in form of steel fiber, glass

fiber, natural fiber, synthetic fiber.




Benefits of GRC

* Main role of fibers is to bridge the cracks that
develop in concrete and increase the ductility of
concrete elements.

* Improvement on Post-Cracking behavior of
concrete

* Imparts more resistance to Impact load

 controls plastic shrinkage cracking and drying
shrinkage cracking

* Lowers the permeability of concrete matrix and
thus reduce the bleeding of water

 Toughness is ability of a material to absorb energy and plastically

deform without fracturing.

. It can also be defined as resistance to fracture of a material when

stressed.
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Without Fibers

Source: P.K. Mehta and P.J.M. Monteiro,
Concrete: Microstructure, Properties, and
Materials, Third Edition, Fourth Reprint
2011
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Reference: Cement & Concrete Institute
http://www.cnci.org.za




rison of Mix Proportion between Plain Concrete
ber Reinforced Concrete

Material Plain concrete Fiber reinforced concrete
| Cement

Water (W/C=0.45)

Fine aggregate

Coarse aggregate

Fibers (2% by volume)

The 14-days f
concrete.

exural strength, 8 Mpa, of the fiber reinforced was about 20% higher than that of plai

Source: Adapted®rom Hanna, A.N., PCA Report RD 049.01P, Portland cement Association, Skokie, IL, 1977



What is GRP?

Glass-reinforced plastic (GRP), also known as glass fiber-
reinforced plastic (GFRP), is a fiber reinforced polymer
made of a plastic matrix reinforced by fine fibers of glass.

® GRP is composed of strands of glass. Each individual
glass fibre is very fine with a small diameter, and they
are woven to form a flexible fabric.

® The fabric is normally placed in a mould, for instance a
mould for a canoe and polyester resin is added,
followed by a catalyst (to speed up the reaction). The
process is repeated so that there are many layers of
fibre glass and resin and allowed to dry/cure.

® The resulting material is strong and light.




GLASS REINFORCED GYPSUM - GRG

| ® GLASSS REINFORCED GYPSUM, also known as
Ny B Glass Fiber Reinforced Gypsum (GFRG) consists
ﬁ of high strength resistant glass fibers bonded

¥ 1/ with high density gypsum to produce panels that
| s | traditionally were done with plaster castings.
=-'-'-"' \®The GFRG is lighter in weight, superior in
strength and much easier to install than the
traditional plaster castings. GFRG is lighter than
traditional gypsum and can be formed to a better
detail.
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Louis XIII Hotel- Macau




Ceiling Features
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Architectural Columns
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Ornamentations
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Features and Lightings
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False Ceiling
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Spiral Staircase Features



Avenue of Stars - GRC Architectural Features
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GRC Features for Greening
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GRC Features for Greening



Hong Kong Kai Tak Development
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GRC External
Claddings
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GRP Column Features
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GRP Coliﬁnn Feaiures

Product Assembly

Semi
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GRC Column Features
Polishing and Storage
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GRP Column
Semi-Product Assembly
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Disney Figures
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Conceptual Design and Views
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Conceptual Design and Views
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Products prior to painting




Products prior to painting
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Products prior to painting
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Products after painting
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Shanghai Disney - Toy Story
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Products prior to painting



' | Huawei Technologies Building in Shenzhen
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GRG Feature Ceiling and Awnings




GRG Feature Ceiling and Awnings
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GRG Column Features
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GRG Column Features
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GRG Column Features
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Featured Architectural Ceiling



Conceptual Design
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Set up 1:1 ceiling model

Exact and Accurate installation

Accurate Mould Making
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Mold Fabrication Procedures
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Master Mould Polishing and Touching Up



Installation of Imitated Bamboo Features
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Installation Completed
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Tree Trunk and Bamboo Features



H
u
Z B
pml =
(1}
>

=
=

Tree Trunk and Bamboo Features
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Tree Trunk and Bamboo Features Installation



Tree Trunk and Bamboo Features
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Water Park- PRC




®

H
By =
Z B
pml =
(1}
>

Doom and Feature Entrance
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Figures and Features
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Artificial Rockwork
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Feature and Claddings



Sighage



FRP Bridge

Cartoon Houses
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Feature Claddings
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GRP Feature Ceiling System
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3m * 8m
Custom glass table is 8m in
length, 3m in width
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GRP Feature Ceiling System
Lamination
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Lifting Procedures

Carrying Shelves
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Product Installation




Re-patching after primer painting



Re-patching after primer painting
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Painting Work
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QC check after finish painting
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Fully enclosed waterproof packaging
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Deluxe Restaurant

LLocation
At Wanchai-HK
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Off-Site Painting Works
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Off-Site Painting Works Completed
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Off-Site Painting Works Completed
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On-Site Painting and Touch-up



MGM in Macau
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Mould ricin



Curing in Progress
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Curing and Touch ups



YEUNG'S |RIED ?
mOE W OW o M /’

Curing and Touch ups
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On site Installation
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Installation Completed



GRG Ceiling for Shopping
Mall-PRC




Mould Fabrication
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Product Fabrication
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Conceptual Design and Prototype
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Mock Up — Off-site
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Section

Section

Calc'd by

Calc'd by

Checked by

Checked by

Subject

The Park Development for
The West Kowloon Cultural

Date

Date

The Park Development for

[Secondary|
[ stiftener

3.1.1 Design Data

(1) Loading data

3.1 Structural design for GRC Panel

(Connect to
steel frame)

M
Stffaner

~_[Side
'Stiftener

(2). Design strength for GRC

Design Flexural Strength of GRC

Design In planeShear Strength of GRC
Design Interlamilar Shear Strength of GRC
Design Punching Shear Strength of GRC

3.1.2 Check GRC cladding panel (25mm thk.)

(1). Check GRC cladding panel:

Max. span of GRC panel L=
Load width: B =
Design wind pressure (WL): q=

Design Imposed Load (LL):
LL1: UDL applied on wall=
LL2: Line Load applied on panel at 1.1m height=
LL3: Point Load applied on panel=

Design Dead Load (DL):

Dry density of GRC pg = (2000x9.81) =
Elastic Modulus: =

Thickness of GRC panel: ty =

Basic wind pressure: qp =

Wind coefficient: G =

Design wind pressure: q = gbCf=

-

3

Subject Date Date
The West Kowloon Cultural
(2) Structural checking (ULS)
1. Load Combination: 1.4DL+ 1.6 L.L
Design UDL, q = 0.6867 kNm™
2. Load Combination: 1.2LL+ 1.2 W.L+1.2DL
Design UDL,q = 4.335 KkNm*
3. Load Combination: 1.4DL+ 1.4 W.L
Design UDL,q = 5.058 KkNm
Therefore, Design UDL, g =  5.058 kNm™

Short side dimension, Ix
Long side dimension, ly

Il 1.0 11 1.2

0.074 0.084

gy 0.062

0

0.061 0.059

oy | 0.062

0

288 mm

3200 mm
1.3 1.4 1.5
.093 0.099 0.104
.055 0.051 0.046

Aspect Ratio = ly / Ix =

111

19.62 kNm

20000 MPa
25 mm
2.23 kPa

1.4 (App. E of HKWC 2004, for cladding)
3.122 kPa

= 2.89
= 2.59
= 104

9.25

MPa
MPa
MPa
MPa

Therefore,

Design moment, M= wL"2 /8

Design shear, V= 0.5 xq x Ix

Section properties

| of GRC panel x = Bt =
12

Z of GRC panel Ix = Btng =

flexural stress: Omh = M/Zx =

max. shear stress: o, =V/(Bxt) =

Interlamilar Shear stress: o, = L5xV/(Bxt;) =

Combined stress checking:

(3) Structural checking (SLS)
Material partial FOS (bending)
Themal stress: Oys

M/Mc + V/Vc

= 1.8
= 0.8

3200 mm

2875 mm

3.122 kPa

(Section 3.8.1.1 of Code of Practice for Dead and Imposed Loads 2011)

0 kNm (Consideded wind load)
0 kPa = 0 kNm? (Consideded wind load)
0 kN (Consideded wind load)

0.49  kNm™

Shrinkage stress: [ = 0.6
Design Unfactored UDL: DL+ WL =
Unfactored moment: M = wlL?2 /8

flexural stress: O =

(i) LOP required at 28 days:
(i) Check deflection:

SwL*
Due to wind load: A =

384EIx

Structural Calculation with ICE/RSE Certifications

freqior = (0Omh+ots+oss) x ymb.sls =

(Therefore, it is assumed one wayslab)

0.05225  kNm
= 0727 kN

374349 mm?

299479  mm’

1.74 MPa < 2.89 MPa
0.10 MPa < 2.59 MPa
0.15 MPa < 1.04 MPa
0.64 < 1.00

MPa

OK!
OK!
OK!
OK!

MPa
3.613 kNm
= 0.037 kNm
= 1.24631 MPa
476 MPa< 7 MPa OK!
= 001234 mm < L/360 = 89 mm OK!
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Master Mould Fabrication



GRC Panel Fabrication
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Dispatch and Delivery
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Installation Works
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Installation Works



The elephant sculptures
in lobby of Mekong hotel
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Conceptual Design
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Master EZIay Mould Fabrication
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Conceptual Design of GRG Ceiling
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Master Mould Fabrication
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Master Mould Fabrication
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Product Fabrication
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