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OVM multi-strand stay
cable was developed and
applied on Liuzhou Huxi
Bridge.

1993

Liuzhou Huxi Bridge

Ve

OVM250 cable is used for
the buckle cable during the
bridge arch assembling. The
replaceability of the cable
was verified.

Shantou Queshi Bridge

1998 2002 ——

OVM250 multi-strand stay
cable system was
successfully developed and
applied on Queshi Bridge.

Shanghai Lupu Bridge
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The first multi-strand cable stayed

bridge constructed with guyed FT
method. The safety and reliability
of OVM250 system used in low
stress (less than 10% GUTS) has

been verified.

2003

Yibing Zhongba

Jinshajiang bridge,

Ailan Bridge, Taiwan

2006

First verified by USA and Swiss
labs in accordance with
international criterion, and
first applied to Taiwan cable-
stayed bridge engineering.
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OVM250 multi-strand
cable system entering
Iran Market for the first
time.

Laly Bridge, Iran
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Large size stay cable (OVM250-
139) passed the fatigue test
with high stress amplitude
250MPa, which is the cable
fatigue test with the highest
stress amplitude of the
oversized cablein the world.

The 8th multi-strand
cable-stayed bridge in
Korea

New Fengping Bridge,
Taiwan Hualian

2012 2013 m——

2011

OVMZ250 multi-strand cable
has withstood the
earthquake occurred in Feb

Tongling 2018 - , .
Yangtze River Bridge The 4th Kum Kang Bridge,
Korea
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OVM250 successfully applied to:
»The world's largest span steel truss cable-
stayed bridge - Guizhou Yachi River Bridge
»The world's tallest bridge - Bidu Expressway
Beipanjiang Bridge
»The largest bridge in East Africa - Kigamboni
Bridge, Tanzania

2016

Yachi River B}idge,—
Guizhou

Bidu Expressway
Beipanjiang Bridge

Kiamboni Bridge,
Tanzania
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Fire protection, blast protection and
anti-vandalism increased to
OVM250 multi-strand cable system
according to the requirement
specified in Rod El Farag bridge
specification.

"~ Rod El-Farag Bridge,
Egypt

Vi
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The first extra-dosed
bridge of China. The first
generation extra-dosed
stay cable developed by
OVM applied on this
bridge.

The pier height of this
bridge is 150.7 meters.
It is the highest in Asia.

Lanzhou Xiaoxihu
Bridge, Gansu

2001 2003

The saddle of individual
, NSNS 8 steel tubes applied on |
g this bridge. e Y
Zhangzhou War Preparation Xianshenhe Bridge,
Bridge, Fujian Jincheng,Shanxi
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The individual replaceable The sixth generation saddle
anti-slipping technology is with one-side two-way
applied to this bridge for anti-slipping device applied
the first time on this bridge. The cable of
99 strands is the biggest
cable has ever been used.

Xiaobantian Bridge, Taiwan

2013

2011

The sixth generation
saddle with one-side
two-way anti-slipping
Fenhe Bridge, Shanxi de.V|ce. first applied on Chaoyang Bridge,
this bridge. Nanchang, Jiangxi
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Henan Shangdeng i ~ The under construction project

South-to-North water of Wulongjiang Bridge is the

. . . largest Extra-dosed cable
d|v¢r5|on b'rldge, the stayed bridge in china with a
main span is 265m.

main span of 288m.

Fudiankou Bridge,
Wuzhou, Guangxi

2016 2018

Fudiankou Bridge, the
main span is 270m.

South-to-North Wulongjiang Bridge,
Water Diversion Bridge Fuzhou,Fujian
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OVM Cable-Stayed Bridges
- Multi-strand & PWS
(1997~2019)

| R
.
I
I

(mAVY )| Jiveq:3ic

Ve

Total: 250 Bridges
Overseas: 36 Bridges

100
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From 2001 to 2019, OVM have been successfully applied cable for 150 extra-
dosed bridges all over the world, among them, 25 are overseas projects, which
are distributed in Korea, India, Colombia, Bangladesh, Taiwan and other
countries and regions . There are 30 projects with main span more than 200m
(including 200m).

160
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B Total project

M Project maitl
span 2200
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Shantou Queshi Bridge Main span 518m, total 160 cables.
1999 OVM provided OVM250 strand stay
cable system and undertook the

cable installation.
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ox girder;
length: 1040m;
in span: 510m;
- Tower height: 184m.

| OVM provided OVM250

strand stay cable system
and undertook the cable
installation.
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Tonling H|ghway_ral|way The total length of the main bridge is

1920m. It is a double-tower, five-span steel
; - truss girder cable-stayed bridge with a main
W angtze Rlver’ span of 630m. The stay cable is arranged in
a fan-shaped three cable plane, and there
are 228 stay cables.
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The total length of the main bridge is 1466.5m, the
main span is 800m. It is the world’s largest span steel
truss cable-stayed bridge. 192 cables of 2300 ton
L adrstrands, the installation period was only 6 month,
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Beipanjiang Bridge, China
2017

AR /f’(»/" / > N Y
e Main span: 720m _

Height of the main pier: 269m & 247m
= Height from deckto the the water: 565m
_ u OVM250'strand stay cable: 1888 tons
,F The installation period is 8 months

A
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‘Nanxi Bridge Over Yangtze River, China
2019

.
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Yumenkou Bridge Over Yello River =, B =

at National Highway 108, China |
Main span: 565m

2020 - OVM supplied & installed




02 Project Application OV M ER£0E

\/

The largest bridge in East Africa; Kigamboni Bridge,
Main span:200m; .
The largest cable has 160 strands. Tanzania
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o~ Main span: 212m
X OVM supplied OVM250
stay cable systems,
tension equipment and
construction service.

Ahwaz 8th Brldge,
Iran
2012
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Legoland Bridge, Korea
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Zuari Bridge, India
2020~
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A double-tower double cable- stay;';;%egtruss cable-stayed bridge.

5 -ﬂ-—-q-.c:*__, _,,. =

The largest cable-stayed bridge ur?aeucmskuctlon In-India.
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Main span: 360m e B
Total of 224 cables.
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Sei Alalak Bridge, Indonesia Main span 85m.
2021 OVM supplied 24 sets
stay cables
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ZHANGZHOU WAR PREPARATION BRIDGE, CHINA, 2001

O First extra-dosed bridge of China
O Span: 81+132+81m

O OVM Supplied the stay cable system and undertook the cable installation

£
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Lanzhou Xiaoxihu Bridge, Gansu, 2003

O Span: 81+136 m+81

O OVM Supplied the stay cable system and
undertook the cable installation. OVM
patented Individual steel tubes saddle first
used in this bridge

ianon ECS 400 [EF-317-B5mm fd-5.8 15 Usk] F10.0:2.53 150200
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¢ Xianshenhe Bridge, Jincheng, Shanxi, 2008

@ 0O Span: 123+123

i O Pier height: 150.7m, the highest in Asia.

h* O OVM Supplied the stay cable system and undertook the cable installation.
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Chaoyang Bridge, Jiangxi, Nanchang, 2015
O Span: 79+5x150+79
O OVMAT-99 stay cable is the biggest cable has ever been used in China.
O OVM Supplled the stay cable system and undertook the cable installation.
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Gandel Yellow River Bridge, Inner Mongolia, 2017
O Span: 80+5x120+80

O The first suspended cantilevered large-armed winged extra-dosed bridge in China.
O OVM Supplied the stay cable system and undertook the cable installation.
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TAIWAN XIAO BANTIAN BRIDGE, CHINA, 2013

O Span: 90+180+90
O The replaceable one-side two-way anti-slipping device first applied to this bridge

O OVM Supplied the stay cable system and provided the cable installation technical
service.
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Foshan West Station Bridge, Guangdong, 2015

O Span: 96+176+96

O Strand replacing test was successfully
carried out on the bridge.

O OVM Supplied the stay cable system

and undertook the cable installation. . I
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Wangjiahe Grand Bridge, Shaanxi, 2021

O Span: 125m+4x230m+125m, tallest pier 188.5m

O OVM250AT-43/55

O OVM supplied 150 sets stay cable system and
undertook the cable installation.
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Kum-kang 1st Bridge ,Korea, 2010
O Span: 100+3x180+100

O OVM Supplied the stay cable system and
provided the cable installation technical
service.

-

e



02 Project Application OV M ER£0E

New Shah Amanat Bridge, Bangladesh, 2009
O Span: 115+3x200+115
O All the cables are 91 strands
O OVM Supplied the stay cable system and undertook the
cable installation.
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Main span 20(




02 Project Application OV M ER£0E

Vi

New Selander Bridge, Tanzania Main span 125m.
2021~ OVM supplied stay
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e o
Abay River Bridge, Ethiopia M

OVM supplied stay cables
2021~
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New Chroy Changvar Bridge, Cambodia  Main spar
2021~ o
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==
The statistics of the cable stayed bridges with the main span more than

500m that OVM250 multi-strand stay cable system were / are to be used.

ol o L e e e

Wuhu second Bridge, Anhui  806m OVM250-22~43 2017

2 Yachihe Bridge, Guizhou 800m 4 OVM250-43~85 2016
3 Beipanjiang Bridge, Guizhou  720m 6 OVM250-22~43 2016
4 Tongling Yangtze River Bridge 630m 10 OVM250-61~127 2015
5 Liupanhe Bridge, Guizhou 580m OVM250-27~73 2017
6  Nanxi Yangtze River Bridge 572m OVM250-43~85 £
7 Yumenkou Yellow River Bridge 565m OVM250-37~91 £E
8 Shanghai Lupu Bridge 550m OVM250-7~55 2002
9 Shantou Queshi Bridge 518m OVM250-19~43 2000
10 Anqging Yangtze River Bridge  510m OVM250-22~55 2004

11 Hongshuihe Bridge, Guizhou  508m OVM250-27~73 2017
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R&D Capabilities Technology Innovation Platform
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Nationally Recognized

Academician Workstation Postdoctoral Research Station
Technology Center
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Tongji University - OVM Dongnan University - OVM

Prestressing Research Center Prestressing Research Center
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R&D Capabilities

Test center

® OVM test center has CMA and CNAS certified Qualification. We have more than
400 sets of various equipments and can carry out impartial testing services. It is
the most professional and most complete laboratory in prestressing field of China.
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P ion ]
roduction capacity Four production bases of OVM

M Headquarter . @5 -+ Luofvei production base

uanX| Lluzhou) ' & (Guanxi Liuzhou)

(J"jiw Srpmvg)"v

The company occuples a total area of 461,254m? ,
Production area of 198,000mz2
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T
Quality Assurance System
ISO9000 Quality Certificate BSI Quality Certificate CNAS Laboratory Certificate
Environmental management Occupational Health management

System Certificate System Certificate
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4.1 OVM250 Multi-Strand Cable System
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Design basis of OVM250 stay cable system

PTI DC45.1-12

Recommendations for §
Stay Cable Design, Testing,
and Installation

8 Acceptance of stay Cable Stays

2 cable systems using

i prestressing steels Recommendations of French interministerial
5 i commission on Prestressing

E \

B |

o |

o | ma

PTI fib CIP
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4.1 OVM250 Multi-Strand Cable System

\/

Pylon
Characteristics Wax
« Excellent static and fatigue Cap ]
performance

. Adjustable anchorage —
« Excellent sealing performance

« Reliable corrosion durability Formwork tube
« Good wind resistance

« Anchorage zone: HDPE pipe telescopic device
Anchorage, cap,

. . HDPE pipe
corrosion material

Damper (if required)

- Transition zone: Water proof cap
damper, waterproof cap, i

PE pipe telescopic device

e Free Iength° Fixed end anchorage

PE-sheathed strands, Cap
HDPE pipe Wax
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4.1 OVM250 Multi-Strand Cable System
y

Free length |
PE sheathed strand HPPE pipe

Cable section

PE sheath
/

Grease or wax
Galvanized
coating /

HDPE pipe

PE sheathed strand



04 System Introduction OV I 5608
4.1 OVM250 Multi-Strand Cable System
. e

OVM250 multi-strand cable anchorage

Anchor head

ealing
device

Socket

Nut Anchor plate

Adjustable anchorage Fixed-end anchorage
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4.1 OVM250 Multi-Strand Cable System

Ve

(1) Static and fatigue performance

The following measures ensure the high performance of anchorage
« Anchorage designed by reliability method and finite element analysis.

Carburization applied to ensure the requirement for wedge of both hardness
of teeth and toughness inside.

The wedge can resist 300MPa stress amplitude at upper stress of 45%
ultimate strength for 2 million cycles.

Finite element analysis ]
Carburized layer of the wedge teeth
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4.1 OVMAT Multi-Strand Cable System
-V

Structure of OVMAT Stay Cable system

Anchorage zone: anchorage, cap, anti-corrosion material
Transition Zone:.

at girder end: waterproof cap, damper (or deviator), collar, etc.

at pylon end: anti-slipping device, telescopic device for HDPE pipe
Free length: HDPE pipe, PE sheathed strand (galvanized and waxed)
Saddle: individual steel tube saddle

' (Anti-slipping device)

Anti-slipping device 4 =
v Saddle
.

7

Free length T X

r 5 Free length

. ¥

Anchorage zone Anchorage zone

& &
Transition zone Transition zone
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4.1 OVMAT Multi-Strand Cable System
vy

One-sided two-way anti-slipping device

Socket —

Anti-slipping
insert plate

Saddle

G

Anti-slipping key
‘— Locking cylinder

Advantages
1. Good static and fatigue performance
2. Safe and reliable anti-slipping
3. Achieving anti-slipping during construction ﬁ@:_@;_@@:_@
4. Strand can be replaced individually PBe®®
5. Easy installation

Cross section
of saddle
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4.1 OVMAT Multi-Strand Cable System

e
Invention patent of one-sided and two-way anti-slipping device:
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4.1 OVMAT Multi-Strand Cable System
vy
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4.2 Key Technology

. 0900
(1) Static and fatigue performance

OVM250 anchorage conforms to the latest Criteria PTI, fib and CIP

Static n . Fatigue and subsequent tensile test
performance >95%  €apu=2% B o e GUTS
. ! or 92% AUTS

. B0% .......:....-.........-......“...................-........:.... CRiE
Fatigue performance: _
Upper load: 45%GUTS v : i
Stress amplitude: 200MPa. E— : ;
CyCIGS: 2 million é Gk '"."_: : T W, 'ﬁ 200 MPa fibh & CIP
Wire breaking: < 2% % !-' me g 159 MPa P11

20% ;.

Static test after fatigue | .
Max force: o L : >

Lager one: 95% GUTS , 92% AUTS Number of Load Cycles [«]
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4.2 Key Technology
I 09090900
(1) Static and fatigue performance

Anchorage size = 0OVM250-55 Upper load 0.45fcuts
Laboratory CTL(USA) Stress amplitude 200MPa
Referring Criteria  CIP Angular deviation 10mrad(0.6° )
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4.2 Key Technology

vV
(1) Static and fatigue performance
Anchorage size = OVM250-73 Upper load 0.45fcuTs
Laboratory CTL(USA) Stress amplitude 200MPa

Referring Criteria  fib bulletin 30 Angular deviation 10mrad(0.6° )
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4.2 Key Technology

vV
(1) Static and fatigue performance
Anchorage size = OVM250-109 Upper load 0.45fcuTs
Laboratory CTL(USA) Stress amplitude 200MPa

Referring Criteria  fib bulletin 30 Angular deviation 10mrad(0.6° )

Wedge Plate ;
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4.2 Key Technology
-V
(1) Static and fatigue performance
Anchorage size = 0OVM250-139 Upper load 0.45fcuTs
Laboratory CTL(USA) Stress amplitude 250MPa

Referring Criteria  fib bulletin 3 Angular deviation 10mrad(0.6° )
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4.2 Key Technology

¥y
CRITERIA . UPPER STRESS SIRESS RANGE
5 5 i MPA
1 OVM250-31 EMPA PTI 0.45GUTS
_______ 2 ovms0-31  CTLUSA  PTL_ 045GUTS 159 2006
_______ 3 OvMs0-42  EMPA PTL_ 045GUTS 159 2007
_______ 4 ovmes0-55  CTUSA CP  045GUTS 200 2009
_______ 5  OVM250-43  CTLUSA  PTL 055GUTS 140 2010
_______ 6 OVM2s0-55  CTL/USA  PTL 045GUTS 159 2010
_______ 7 OVM2s0-37  CTLUSA  fib  045GUTS 200 2011
______________________________ OVM250-109  CTL/UsA  fib  045GUTS 200 2011
OVM250-27 CTL/USA PTI 0.55GUTS
_______________________________ OVM250-27  CHEQIC/CHINA  PTl_ 045GUTS 200 2011
_____________________________________________________________________________________________________ cryusa . PO 0556UTS - 140 2012
____________________________________________________________________________________________________ crwusa o pLL . 045GUTS 159 2013
____________________________________________________________________________________________________ cryosa o P 0.556UTS 140 2013
_____________________________________________________________________________________________________ crwsa o fib o 045GUTS 200 2013
. CSSRC/CHINA PTI
_____________________________________________________________________________________________________ CTL/Usa ... pTL_045GuTs . 159 2016
OVMAT-55 CTL/USA PTI 0.55GUTS
_______________________________ OVM250-37  CSSRC/CHINA  PTl 0456UTS 159 2017
____________________________________________________________________________________________________ cTLyUsA  PTL 0556UTS 140 2017
_____________________________________________________________________________________________________ CTLUSA  fib  0456UTS 200 2017
21 OVM250-37  CSSRC/CHINA a0 0456UTS 200 2018
________________________ CTLUSA  CP  045GUTS
____________________________________________________________________________________________________ cTLusa  CcP 0456UTS 200 2018
24 OVM250-15  CSSRC/CHINA PTI 0456UTS 200 2018
OVM250-55 CTL/USA PTI 0.55GUTS
_______________________________ OVM250-22  CSSRC/CHINA  PTl  0456UTS 200 2019
_______________________________ Ovm2s0-55  CTLUSA  PT 045G6UTS 200 2019
_______________________________ OVM250-55  CSSRC/CHINA  fib  045GUTS 280 2019
OVM250-55 CSSRC/CHINA, CTL/USA PTI 0.45GUTS
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4.2 Key Technology

(2) Water-tightness performance
fib CIP

4 D (€ N\ )

Test
Sank 96 hours
method after fatigue test

I
B the actual level z I
of water(3200) multistrand prestressing jack
L. — or annular jack for axial loading
. — — steel tube
: 0 — Red—dyed water
: g —
Te St = — - coloured water
= i Z the anchorage =
Setu p 1 aofter fotague test steel tube
- . g
] ] ~
- d ]
i ) =
i il
B I =

A,
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4.2 Key Technology
Yy
(2) Water-tightness performance

Water-tightness test:
OVM250-37 anchorage, according to CIP, the height of water of 3m.
OBMZ250-55 anchorage, according to fib bulletin 30, the height of water of 3m

[ [ ] l
gty 5 ‘i { b g sy iy |, |
EPATCS) Comin 16 Lagt Sgrieens Tont Warwss Fegcst Daevmiat 8 37 BRI T S o i e r N-—Ir il i
ccccc Progpen 4o, 2908 == L o} - e 4 e 3 | . .
e d P A | i | 1 I
A _—"—
3 o b e L e RS
= PR A A AW AW AN -
= {3 ] "
:::::::: - 7= A i
.'.I 3
‘\.
\ s
v b
B
|
=Tl L . 1
b = -
| M ] |
| | -. :
230
WII-I—:

OVM250-37 OVM250-55
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4.2 Key Technology

Ve
(3) Corrosion protection
® Multi-layer protection system
OVM250 strand cable system has four layers corrosion protection, galvanized
coating, wax and PE sheath of individual strand, and the HDPE pipe for the

whole cable, PE sheath
Wax / grease

Galvanized coating /
Double—layer HDPE pipe

PE sheath

Waox / Grease

HDPE pipe

%ﬁ zz7 > PE sheathed strand M

_ﬂ_.e-—""”'_
PE Sheathed strand

J
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4.2 Key Technology
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(3) Corrosion protection

e Corrosion for anchorage
The surface of anchorage parts are treated with thermal spraying of zinc
coating, and the internal of the anchorage is injected with the same
wax used for the strands.

The strand terminations out of
the anchorage are to be entirely
covered by a cap. The cap is
removable for inspection of the
strand terminations.
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(3) Corrosion protection

HDPE pipe connector

® Sealing at joints

The HDPE pipe connector
covers to the waterproof cap
and the waterproof cap
covers to the formwork tube
with a lapping length, which
can ensure the water can not
enter the cable.

Waterproof cap

Formwork tube
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4.2 Key Technology
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(4) Vibration controlling

Aerodynamic measures, structural measures and mechanical measures are mainly
used to restrain the vibration caused by wind and rain excitation. In order to
effectively control the vibration of the cable, the international regulations put
forward the following requirements for the vibration control of the cable:

Criteria Drag coefficient Logarithmic Amplitude Lifetime
decay rate
Cp=0.6~0.8 mé
PTI Recommend: C;=0.7 (clause 5.1.5) S = 27pD? =3
Not exceed

In subcritical range: Cp=1.2 -
CIP In Supercritical range: C;=0.5~0.6 623% 10mr(;1 a]:c ¥v5|nd 15 yeas
Recommend: Cp =0.7(clause 4.1.1) S RISl 48 m/s

(Clause 4.4).
+1/1700 at the 25 years
fib 6=3~4% | first and second (Clause

order (Clause 3.6) 45.2)
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4.2 Key Technology
IS 00
(4) Vibration controlling

The wind load performance of the cable is deeply studied through wind tunnel test,
and the surface shape of the cable is optimized. The reasonable spiral design makes
the drag coefficient of the cable meet the requirement of CD<0.6.

Re(10"4)

.....................

e A

=0
o 40

& 180°
»— 270°

5 w0 15 20 25 W W &0 45 N 55

Wind speed (m/'s)
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(4) Vibration controlling
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The installation of the damper is one of the most effective measures to control the
vibration of the cable. The commonly used dampers are listed here after.

Viscous
damper

Rubber damper

(Deviator) MR damper

High damping
rubber damper
(shear type)

Viscous damper
(shear type)

Friction damper

OVM has carried out a comprehensive
study on the cable vibration controlling
and designed cable vibration damping
products that meet the requirements
of international regulations.

el o a4

It
a ﬂﬂﬁnnﬂ
B- B ® % 8 % & 3
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4.2 Key Technology
S

(4) Vibration controlling
OVM viscous type, MR type and shearing high damping rubber type and other cable
dampers have good vibration-reducing performance through test and verification,
and meet the vibration-reduction requirements of domestic and foreign engineering

pI‘OJeCtS

‘lﬂ-.n.' 4__ Bt
z ] ¥
i § =)
. P
| .

il
i

l \Hu IIHI\JI\ IJJIHMHIH\H'H\ ”H'
A |[| li H| k

Wit O'Vll)mer

|
I,

—— Without damper
—— With OVM Damper

Vertical acceleration
| s
© o o o o
b N © N b
L 1 Il 1 1

Vertical acceleration

glij'rﬁzsbﬁiﬁ

| [ I ([
0.2 i i ‘
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(5) Cable force monitoring Cable force
|
e
Acceleration Magnetic
Data senfor flux sensor
Data o o |
. o <«<——> acquisition
acquisition module

Data storage,
Wire/wireless Processing, analysis

Local
Dat? .
transmission computer

TCP/IP Data storage, Health detection
Processi/l\ng, analysis  monitoring report
| A

Data Monitoring |
processing N center
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(5) Cable force monitoring

The magnetic flux sensor measures the cable force by utilizing the principle

of magnetoelastic effect of ferromagnetic materials. The stress (or cable force)

Is to be measured through measuring the magnetic permeability changes
correspond to the impulse voltage applied to the sensor.

] Aadin
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(5) Cable force monitoring

Acceleration sensor: By collecting the vibration frequency under different
cable forces, the curve relationship between the cable force and the vibration
frequency is obtained; The cable force value can be calculated by measuring
the vibration frequency of the cable.
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(6) Fire Protection

The terrorist activities and accidental fires and explosions frequently cause
serious threats to the bridge structure. Permanent damage to the bridges and
even bridge collapses can result in casualties, affecting traffic quality and causing
huge economic losses.

In order to ensure the safety of the cable, the international regualtions put
forward the requirements for fire, blast & vandalism protection

4.5 Fire resistance qualification testing

The rating shall be stated as a time of protection of the stay cable
specimen from an external source of 1100°C, The proposed fire
resistant stay cable specimen must demonstrate fire endurance of 30
P minutes or greater, as determined by the time required to reach a
temperature of 300°C,

The cable shall be tensioned to 0.45Muts at a temperature of 300°C
and held for no less than 30 minutes. The load test phase is acceptable
if the cable is able to resist the applied load for 30 minutes without slip
or failure of anchorage components.

fib 3.1.2 Fire, impact, vandalism
4.4.5 Anti-vandalism pipes

CIP | 3.1.4 Fire near cable stays
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4.2 Key Technology
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(6) Fire Protection

» OVM successfully developed the fire test equipment of 1100 °C and the
anchorage performance test equipment under 300 °C.

» Fire endurance test with 1100 °C in 90 minutes and anchorage performance test
at 0.45MUTS with 300 °C for 30 minutes were witnessed by the third party.

Aa“tcg‘:l'?“gnzggrzzgz'?gg% ’f,ecSt Fire endurance test with 300 °C
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(7) QA&QC
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4.3 Professional Team with International Experience
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4.3 Professional Team with International Experience

I O I cable-stayed projects per year
2 O I cable-stayed projects at the same time
5 O O I cable-stayed projects worldwide

Ve
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1. Brief

Red El Farag bridge cansisis of double H-shaped pylors and e distance batwed
two canters of pylons is 300m. Each pylon exbends T6m above the deck. Two s
spans are 120m. The stay cobies have & semi-Tan amangement and canmy the deck

four plans. There are totaily 160 OWMIS0 stoy cobles (OVM250-55. 61, T3. BS. 9
109, 127) and iney afe siresssd from the top of ihe pylon.

Tha cable i biast protected ol & wertical height of 3m from the deck and fi
proteciad Sm from the Seck.

Fig. 1 Sida view of Rod E1 Farag bridge

Rod E| Farag bridge can be regarded ms an Inlegration of twe stay cable bridgs
which will be called brigge A (lef) and bridge B (fight) in this decument. as shown
the following sketch, The stay cables on pylon RZ and R3 wil ba instalied In the sar
wiy, this document ks taking pylon RZ a5 an examphs

This matned sintement of stay cable instalation for Rod E1 Farey bridge is based o
tha Cable Siayed Bridge Method Statemaent, which was recelved in May. 2017, shaw
a5 appendi, This mathod stabemant is about the Installation of stay cabie

The Baflawing standards of specifications are used as referance documents.,
Technical Speciication for Constructon of Highway Bridge and Cubvers (JTG
F50-2011)

Technicsl Condtians for Uinbanded Steel Strand Stay Sable (JTIT 771 2009)

ovm

TP—

. | 1

i

Fig. 2 Section view of Rod El Farag bridge

TRRRIIL

1. General arrangement

The stay cables will be installed by threading and stressing strands i
separately, and the force will be adjusied by multl siressing according
Strands will be cut at site. and HDOPE pipe will be connected at site by
ot site foo.

It's concrete box girder at side span, the installation of the stay cable
out when the post tension tendons ane stressed after the concrele nes
strength, it's steal = concrete composite girder al main span, the insta
cable will be carried oul when the steal girder is connected with comp
girders by bolts, before or after the installation of concrete slab, which
the construction design or construction sequence prepated by bridge

ovm

38 | Light toren Mos. 10

3T | Lights Mos. 30

38 _:s-n;nbfm M 100 30enem & Zrnm :
35 | Distressing greasa Bax 4

40 | Sofety belt hos 2%

41 | Distinguisher Hes. 20

42 | Safety net | sat | Some Bass cn ske

4. Estimated construction period

Acconding to the received consiruction sequence drawing and technical mesting, a2
midcie span the instaflation of composie girder containg the Efing of steel girder and
the instaliation of stay cabla. Stay cable will b instaled after the ifting and connsction
of stesl girder and before the instaliation of concrele siab. Based on previous
ConIbUSEoN EApETiBncEs in many ciher sy cabl bricges. cabie force aciuang i
mostly needed afer the instaflation of concrede slab, So cre emclion cyche of a
composite girder s estmated 1o be around 16 days, shown & following tatle.
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Scaffolding platform
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(1) HDPE Pipe Welding

— —

—-— [_'_ o] s

Lp=LO-L1-L2-L3-L4+L5

Where:

LO-Length of stay cable (length between
two bearing plates;

L1- Length of formwork tube at deck;

L2-length of water-proof cap (anti-vandalism
tube) between formwork tube and HDPE
pipe;

L3-Length of telescopic pipe;

L4-Length of formwork tube at pylon

L5-Lapping length of HDPE pipe and
telescopic pipe

Welding temperature
Endothermic time
Welding pressure
Bead height

Cooling time

Oooooano
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4.4 Cable Installation
.

(2) Lifting of the HDPE pipe
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4.4 Cable Installation
000000
(3) Individual Strand Threading Method

Option 1: Reciprocating traction
installation method

Threading speed: average 45 m / min
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(3) Individual Strand Threading Method

oy \/_%/@ Option 2: Continuous threading method
i oo | assisted by threading machine

Threading speed: 40~45 m / min

Strand
Strand coil
& ’ ()
/G) w5 ,
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(3) Individual Strand Threading Method

Patented Threading Machine for Extradosed Bridge
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4.4 Cable Installation
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(4) Principle of equal tension method

e o ok Dk B . » gk ik i e » ok kA
N A 7|

1 2 3 n Y R | I 3 n o4 1 2 3 n el

............

Install the pressure sensor on the first strand of the second
row holes at adjustable anchorage and stress the strand to
the target force. When the second strand is tensioned to
about the target force, the force of the first strand will be
reduced due to structural deformation and temperature
change, the display value of the sensor will reduce
correspondently, adjust the stressing force of the second
strand according to the value change of the sensor, while the
forces in two strands are the same, anchor the wedge to the
conical hole. Install and stress all strands of the cable in this
way, the force in all strands will be nearly the same, which
can ensure the discrete force error not more than 2.5%. .
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4.4 Cable Installation
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1 Individual strand tension must be

carried out in accordance with the
monitoring instructions.

In order to reduce the cumulative
errors caused by environment,
equipment and human factors
during construction process, a
dedicated computer-controlled
tensioning system including
automatic parameter acquisition,
processing, analysis, calculation is
recommended to use.

The discrete force error of each
strand in the cable is not more
than 2.5%. It is recommended that
a corresponding intelligent cable
force detection system is used in
the construction process,
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Wax Injection and Protection

OV I ExXENE
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Liuzhou OVM Machinery Co., Ltd.

No.1, Yanghui Road, Yanghe New Industrial Area, Liuzhou, Guangxi, P.R.China
Tel: +86 772 3116402 Fax: +86 772 3118665

Website: http://www.ovm.cn Email:sales@ovm.cn



