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Normal Person can carry double his wt.

dleil 4 y pmijg g REI Jaa jgwill g jgdull gl

Eagles & Hawks can carry 4 times thier wt.

dleil 7 baijg go RS Jea éaill gl

Ants can hold 7 times its wt.

$oitis a universal truth normal sbdl asy b |, avsS ass> Lyl 5]
traditional concrete method has no go pel V a=luwell alw,xJU
harmony with our wor!d. : e oS8, alsly guwe Sl
To accomodate a family consists of 9 voluwl dac o @gSe &,uwl
several persons & some furniture W2 cshes Ul LGV 2

weighted only 2 tons, it has to build JU Ub. ; m U),y.. = |
a concrete building weighted 100 . Lo 100 aie I
tons which is a time ,money & S0y wb Uj9 Al

energy waste . Lyl ol 9 Bl 4 d's-o\”

We in Dar Al Benaa had been cor- gaxad Uacl 29 <Ll PIERREX
rect the building method line to be Wil o> zuwad LJI ,Lus
less weight & can hold 5 times its S50 a9 oo XNSI Jb>l Joxu,
weight in safe way & with reduction Ygo ool JSww, VI e Gleol

in materilas & energy consumed o il @)l ¢ wlhlzxdl (s
while fabrication & using ,very @l a0 Jld 9 plazwVl sl
effeciant in fire & natural disasters , slhcl loo , @bl &,lgSI
which have the needed envirnomen- Gall ”" Ml 5l gill

tal harmony .
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Born in Cairo, December 1954, B.A in
Architectural Engineering. He has made
special studies in structural and chemical
engineering , also a PHD holder from uni-
versity of cambridge titled prefab building
with GRC.

Holder of patent No. 19484 in
15/11/1981 and the patent No. 221125 in
2/11/1996 from the Scientific Research
Academy in Cairo and the patent No.
9474049 in 27/8/1414(Islamic calendar)
from the king Abdul Aziz City for Science
and Technology in Riyadh and the patent
granted for development the components
and the methodology of fabrication the
fiber glass reinforced concrete and utiliz-
ing it in an economical system of prefabri-
cated system.

- Also He is a patent holder no. 578 dated
11-4-2010 & no. 273 dated 20-2-2011
from scientific research academy in Cairo
for protecting humans from natural disas-
ters also patent no. 1763/2016 .

- Dr. Eng. Ragai Turk is the founder of
Dar El Benaa group in Egypt, Founder of
International Dar El Benaa factory-Sultan-
ate of Oman and Dar El Benaa -Qatar
and Dar&Mar co. & factory swaziland-
south africa and Dar El Benaa-Iraq

- Dr. Eng. Ragai Turk is a member in the
new urban socities association ( Arab
union ) & is a member in the Industrial
Chamber of Construction Materials and a

member of investors NPO in Egypt
& Jordan and a member of the Arab ex-
porters and the importers Union in Egypt

- He is the good willing ambassador for
the Organization of African Unity ( previ-
ously )
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About AR Fiber NNFZ. NNZ. )| ail juall dola e

Used in "Torque Panels” "k clygi” olbi (nd padisuwodl
Shapes of the using rienforced alwi (né padiwell juall JBl | .- ——
fiber in "Torque panels" " il clygi"dl ol dRscan Limestone

Furnace

Melting

v

Molten glass
Bushing
Fiberisation =
Filaments
Sizing ‘)
Strand 38-660tex
"ol JI* pead jaaall dola e dolc doa b0
AR Fiber General notes about fiber
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A.R FIBRE Properties:




Material facts NN,

Structrual & Mechanical GRC Properties

Physical properties of GRC material

Direct Tension

Shear

Bending

Property

MIX Design :

- GRC consists of a blend of potable water and normal
Portland

cement and fine sand sieved at 1 x 1 mm and the mixture
is reinforced

with AR fiber (alkali-resistant), adding some additions in
order to reduce

water without affecting workability and some other addi-
tions in order

to strengthen the cohesion between the particles and thus
resistance

to permeability of water provided that such additions do
not intersect.

* The ratio of sand to cement is 1:1

* The ratio of water to cement is 33%

* The ratio of fiber to cement is 2: 3

* The ratio of cement to polymer is 5%

* The ratio of any addition to cementis 1%

G.R.C Standrizations :

American Society for Testing and Materials (ASTM)

ASTM - C247-89 Standard Test Method for Flexural Prop-
erties of

Thin Section Glass Fiber Reinforced Concrete (Using sim-
ple

beam with third point loading).

ASTM - C948-81 Standard Test Method for Dry and Wet
Bulk

Density, Water Absorption, and Apparent Porosity of Thin
Sections of Glass Fiber Reinforced Concrete.

ASTM - C887-79a Standard Specification for Packaged
Dry

Combined Materials for Surface Bonding Mortar.

C.E.N (Comité Européen de Normalisation) :
BS EN 492:1994

Fibre-cement slates and their fittings for roofing - Product
specification and test methods.

BS EN 494:1994

Fibre-cement profiled sheets and fittings for roofing - Prod-
uct

specification and test methods.

EN 1169

General rules for factory production control of glass-fibre
reinforced cement.

EN 1170-1

Measuring the plasticity of the mortar - “Slump test” meth-
od.

EN 1170-2

Measuring the guantity of fibre in fresh GRC - "Wash out
test”

method.

EN1170-3

Measuring the rate of sprayed fibres.

EN 1170-5

Measuring bending strength - “Complete bending test”
method.

EN 1170-6

Measuring the absorption of water by immersion and
measuring

the dry density.

EN 1170-7

Measurement for dimensional variations in accordance
with

the water content.

Deutsches Institut fiir Bautechnik ( D.I.N )
Zulassung no. Z-31.2-122
Zulassung no. Z-31.2-127
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Why "Torque Panels" is NNFZ. NN "idil cljgi" ol sy lalal

Green Building? ¢ cljva G)loc

During installation :

« Zero wastes: no raw materials to mix or
pour, no painting needed to complete onsite
application,so no waste is left behind.

* Reducing Co, emits by 90% less than the pre-
cast concrete: Because of the Lightweight of

Pre manufacturing :

Raw material is a natural Regional Material:
pure Sand + cement + potable water + A.R fiber
( made from pure sand ) which all are exists in
most of the world countries.

During manufacturing:

gi blai old algo aagy U blai agag pac
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theTorque panels system it reduces the fuel 99% Ay cspiall Coz Gilew] apwd Jlai e laolaaisl o . nill Al :F", | c|_u:
of transportation & lifting machines. - A few material used: Torque panels system hilgall ;jg aaal [ai :ajmhll ailwjall ;e mleﬁmu Lody (nidl algadl oo Juldl
use no steel, only 20% of cement & sand oo Hay lse WORGEE olsi oo deivoll clgiuug Lilgi aduill ayan 023iuy Al system

Usage of the building:

« It's a fire stop material & non flammable:
Passing the ASTM E119-98 test.

* Reducing Co2 emits: The low thermal con-
ductivity of Torque panels system ( 0.3 w/m.k
) panels reduces energy consumed for Heat-
ing & Cooling by 50% less than the tradition-
al building

+ It's durable: Torque panels system is a dura-
ble, long lasting,non shrinkage & non creep-

ing material contains no steel to rust, this re-
duces the need for replacement,repair and
repainting. The durable nature of GRC makes
it earth friendly, durable products reduce the
environmental impact of their production.

+ Anti pests: Torque panels system is unaffected
by termites and its use as a replacement for
wood reduces or eliminates the need for
toxic pesticides.

used in traditional building, which means
reducing in the emitting of Co2 comes from
steel & cement manufacture by 80 %.

« The fiber used is safe for human: Our A.R fib-
er used in our manufacturing for the Torque
panels system has a thickness Equal to 14
- 20 micron, while the unsafe fiber is equal to
3 micron which make our fiber un-breathable
while manufacturing.

+ Reducing the energy consumed by 80% less
than precast concrete: Achieve increasing
levels of energy performance because of the
prerequisite which Design the building pip-
ing, water supply, lighting, and any other sys-
tems which makes standard to reduce envi-
ronmental and economic impacts associated
with excessive energy use & Co2 emitting

* Reducing the insulation materials: The low
thermal conductivity of Torque panels system
reduces the insulation material ( 0.3 w/m.k )
thats because of GRC is an insulation ma-
terial iteself which reduces the Co, emitting
from the insulation manufacture
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Stages of manufacturing a2,

Manufacture line gl Jalpo dbgjs e

“3rd step

Liquid material electronic

| S———

Powder material slectranic
weighing scale

Morter plpes

.

LLst step)

Selico cleaning

[ crane |
| - |
%% A ! g 7th process
[ i
) - i | # | 6th process
= . . e e [§ T

Glass fibers

| — G ]
i i  EEE N aoding N\
Drying Tronsporth Compaction Vibrotion Bpray or
the mould at and auto reinf
s tyeling q s empty mould cycle 3 g g
j m 9th process | %
Bth process ! R SRR '—@—' ....... -
“(J\/P / N
E : Water WM / Mould cleaning Mould oiling Transporting the mould
toc ol
separating the praduct Curing product
from mould
o—0 “ @'

—O0 =

Trensportation

AV //

" il cygi” gaind Jaljo

1st process : Raw material feeding

2nd process : Raw materila storage

3rd process : additives adding

4th process : Mixing

5th process : Mortar pumping

6th process : Mortar & fiber spraying in mould
7th process : Vibration leveling & compacting
8th process : Drying & water curing

9th process : Empty moulds cycle
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"Torque Panels" Prefabricated buildings "ol lyei” ooy djaladl (niliodl

sl ol il dayb syl Cilghos

vertical i~ G.R.C Door panel ~ G.R.C window panel
section in solid panel . G.R.C wall panel
GRC [‘\...,
1
E wooden sub frame
o wooden sub frame | —
i =i for fixation for fixokion
5
| i
detail 5 }
® ?'.l
v
|§ \L
Galvanized steel plate 120 * 60 * 4mm = \iT e e
ma shear - FH4S M em2 i
e Electricity panel Tracked pipes through panel Plumbing panel

Walls Ul_j:ll“ —

Galvanized steel bar 300mm D= 14me
i shear strength : 1528 kyfom2

Horizontal Torque panels

i-::mm:m{

Torque Panels physical proprties

detail 2
Weight of square meter of one floor Kg/m2 140
Up to 8 REKH

incombustible

GRC W voc. track 2.5 om thick.
max tensde strength | 158) ba/

|Il¢'lllllll=I

0-4 hours depeinding on construction:

Class 1 (Zero spread) Vertical Torque panels

2-6 hr. negligible smoke

1- Thickness of the roof vary from 10 to 14 cm, consisting of two GRC layers

o Single panel
in between anda sound-heat insulating layer . — K
2- Bearing roof carries live load vary from 200 to 500 kg/m2, and the top roof carries 100 kg/m2 ™\
3- The roof is provided with GRC ribs imbeded with the insulating layer.
4- The roof panels are fixed together with interlocks at the panels perimeter _—
5- roof is isolated by bitumen sheets reinforced with fiber and protected by 2cm ratinge mortar layer

detai 1 Transparent figure
s RBOOf Cad il

Double panel

6- roof can be sloped at an angle to allow rain water discharge.
7- G.R.C. roof panels can be installed On the traditional walls. —
8- The top roof can be beached roof to facilitate the installation of hiptiles. Y, sl ey

Roof panel classifications

Vertical load

Weight

Wall panel madule e -
(width) _ Well thickness M2

40 kg/m2
45 kg/m2

10 ton/mL

12 cm 10 ton/mL

10 ton/mL




Roof panel integration system NN

"Torque panels" system development "jlili cljgi" ollai jgloi  memm

25/ 25250 Jl Joi &go> pcii wiawVl 2006 JI 1986 8,58l 0
From 1986 to 2006 Roof panels could support till 250KG/m2

20/ 25500 I Lo Wlgo> e il 2011 Ul 2006 6yl o [N
From 2006 to 2011 Roof panels could support till 250KG/m2

20/ 251200 I S &lga> OVl e 50U s [N
Now Torque panel can support till 1200KG/m2
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Integration with bricks & wall bearing Integration with concrete building Integration with steel building




NN Ll iselly il lygi™ ol diglae T kil i ol Jpeaill dililua

"Torque Panels" comparisons with concrete building

i lbaaall pisell il all (piedl
(o T (ay9a Llua) (‘o T¥o (ayga dlua)

R
aydll ala Ggb pun T, Gabuwo Gacls
a3gy dl
guinill clil hilgall Jala gaai

T
-
'

-~

HHHIIHH%;HHI'
~ =% & (%[ (& |E

|/ S P
e ] e |
- W [
I ™
I S S T
[ ews | e |
TR "

( o/l plolaalp) (JIJIJIIAIA) -

aijlaoll agi

03y g s8 Jlaci agag

Gibwbal Jlacl agag

gagoll Jala cing duuiia Gilauk agag
dhlig eliygs Jlacl 3gag

wigh (nilio Jlocl 2gag

ajle Jlaci 3gaq

Gl Jlogl agag

axlsl) aylpall aullasial

Ciioll 8104

ay3all G085

abjll alilill ag08

Oipaudgdll o (sylall Jjall a8
ayaall aclin (nd Goaiiuall aslbll
Sl aclin b Eoaiiuall a5LkII

GRC aclin (né 8oadiaall aalhll

Gapiaddgull dclin  na @oaaiuall aslall

aiuwll  pivoll aupd pa Goasluwell aaliall
algoll dclin (né 8oa3iuall a5lhll ggone
2yl aalb (pa pagll G

algall guini na yagll duui

aiall (nd aupill elypgsll lilgiol 88155

syl aalbd Ggapddl auansl (ki Slitesl
gainill aslbl Ggupll agusl (nili jlé cililel
agpill aalbl Gilileddl go (odaill aalss
auinill aalb] cililasidl Go alaill aa185

zlidd] algo Jail aojilll aviofl dyiall

rizall doladl aojilll axiojll apiall

writoll dolslg clidl alge Jail Jgaunll agall ducgi
nisall dolsl aaldil drwill allosll aalsi

a1 Ciilyngilly (risell Junlad Slegauy Blaial
waphyill elidl gagall né eliy Gilalio agag

[ aga [ aigyn / iy / ddlk / 84l57) aafilell puad
(udii Cibig

"Torque Panels" load calculations

Actual Loads
. 1m_“w) 1584 kg/m’
Max allawable Load M T
on walls and slab e

1584 kg™
100 ™

5.00n

# The total load on R.C base:

1% Floor Ground Floor

W, = 1584 + 2160 = 3744 kg/m

# The Load on 1m long of wall: # The Load on 1m long of wall:

# The proprties of G.R.C:

» Specific wt. of GR.C=1.7-2.1t/m?
¢ Young’s modulus = 10 - 25 G.Pa

* Tensile strength = 8 - 12 MPa

* Compresive strenght = 50 - 90 Mpa

W, = own wt. of slab + f.c W, =own wt. of slab + f.c + own wt. of wall
=80 kg/m? =80 + 120 = 200 kg/m?

W, = 250 kg/m? W, =250 kg/m?

W,,,= 250 + 80 = 330 kg/m? w

total

=250 + 200 = 450 kg/m?
Note:

Total Load =W,__ X Area * Wall panel thickness: 10 cm
=375X450X 48X 1= 2160kg * Roof panel thickness: 14 cm

Total Load =W, x Area
=330x4.8x1= 1584 kg

ujll aanes Ll 95 wlaiio (M

alyadl wlseVl dgo> pcxi 9 7

Torque Panels products are Light wt.
& support heavy wts.
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General properties for "Torque Panels" AN\ //

Technical Specifications

éxiall il nlgoll

* The walls thick. from 8 up to 12cm  :algdl jgald ol o w bilg il e

according to the floors no.

The walls are bearing walls and carry
the ceiling on the two directions.

The building is constructed on a plain
concrete layer of 12 cm thickness for
one floor building, and a layer of re-
inforced concrete of 15 cm thickness
for two floors building, and 20 cm
thickness for a building of 3 floors.

Installing walls is done by using
special interlocks at the perimeter
of walls and ceiling and by casting
G.R.C mortar between the panels'
joints.

The building is fixed on the concrete
base by G.R.C railway.

Installing rate is about 100 m? / day.

A 40 feet container can hold a 120 m?
building.

* Residential private and public villas

at compounds of all social levels.

+ Beach resorts, motels, coastal and

desert buildings.

* Desert buildings of oil, mining com-

panies and military units.

» Hospitals and healthy buildings.
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Mechanical prop. of GRP
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Minimum tensile strength Mp 56 9
Minimum tensile modulus Mpa 3800 ( Glass fiber rienforced po'YSter ) J
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( Barcol Impressor 934-1)
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Graphite Grey Platinum White Natural Titanium




