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FENDERSYS

LIAONING QINGYUAN NO.1 BUFFER MANUFACTURE CO., LTD

Fendersys Headoffice

Tel: +86 18751950876

Mail: service@fendersys.com; demijia90@hotmail.com
Address: Daliu Industrial Park, Qiandian Town,
Shuncheng Area, Funshun City,Liaoning Province, PR.C.

Fendersys European

Contact: Mr.Eric Verlin

Mail: ericverlin@fendersys.com
Address: 11 rue du 74éme RI
76100 Rouen France

Fendersys North America
Contact: Mrs.Jun Zhang

Mail: junzhang@fendersys.com
Address: 301 Maple Avenue,
Apt B0O6 Ithaca NY 14850 U.S.

Fendersys South Asia

Contact: Mr.Tiju Thomas

Phone: +91 8056456442

Mail: tijuthomas@fendersys.com
Address: Department of Metallurgical
and Materials Engineering,

Indian Institute of Technology Madras,
Chennai 600036, Tamil Nadu, India

Fendersys South-East Asia

Fendersys Marine Solutions

NO.56, Jalan Dagangan 2, Pusat Bandar

Bertam Perdana, 13200 Kepala Batas, Penang, Malaysia
Tel:+604 5757909

Fax:+604 5757908

HP&WhatsApp:+6019 4003232

Email:fendersys.my @outlook.com

FENDERSYS
LIAONING QINGYUAN NO.1 BUFFER MANUFALTURE CO, LTD

LARGE CORPORATE MEMBER OF PIANC
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FENDERSYS

- WORLD CLASS MARINE FENDERS

I WISH WE COULD FENDER THE ENTIRE BERTH FACE OF
PORT AND JETTY INSTALLATION IN THE WORLD!

I HOPE YOU ARE HAPPY WITH THE MARINE FENDER
SYSTEM YOU ARE INSTALLING AND THAT THEY'RE
BRANDED FENDERSYS!

I BELIEVE WE CAN PROVIDE ALL THE SOLUTIONS FOR
BERTH AND VESSEL FENDER PROTECTION SYSTEM
NEARLY NO MATTER WHAT IS YOUR MODE OF OPERATION
AND YOUR PORT CHALLENGES.

FENDER INSTALLATION AND MAINTENANCE FOR JETTIES ARE ONE OF THE MOST COSTLY
EXPENDITURE COMPONENTS IN PORT AND MARINE INFRASTRUCTURE. WE CAN HELP REDUCE
THE COST FOR THE EMPLOYER, BUT MOST OF ALL THE MISHAP AND DANGERS TO THE BERTHING
VESSEL AS WELL AS THE INTEGRITY OF THE JETTY STRUCTURES. A SMALL MISTAKES DUE TO
FLAWS IN SELECTING THE RIGHT FENDERS OR INFERIOR QUALITY OF THE INSTALLED FENDER
MAY CAUSE SERIOUS PROBLEMS TO PORT OPERATION.
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FENDERSYS

I'LL GIVE YOU 10 REASONS FOR CHOOSING OUR MARINE FENDER:

« WE ARE INTENSELY PASSIONATE ABOUT MARINE FENDER.

* WE TRY OUR VERY BEST TO ENSURE BEST FENDER SYSTEM SOLUTION FOR ANY GIVEN JETTY,
MODE OF PORT OPERATION, TYPE OF TARGET VESSEL, SAFETY OF VESSEL'S BERTHING AND
INTEGRITY OF THE JETTY STRUCTURE

* WE WILL NEVER STOP TO LISTEN TO OUR CUSTOMERS' NEEDS AND REQUIREMENTS.

* WE WILL NEVER STOP TO IMPROVE OURSELVES.

« WE DARE TO BE DIFFERENT FROM OUR COMPETITORS AND WALK IN A DIFFERENT DIRECTION.

* WE LOVE TO EXCITE OUR CUSTOMERS, AND EXCEED THEIR EXPECTATIONS.

» WE BELIEVE INTEGRITY GOES BEFORE ANYTHING, AND WE ALWAYS FOCUS ON BUILDING
CONFIDENCE.

* WE LOVE TO CHALLENGE THE LEADING BRANDS BY GIVING OUR CUSTOMERS BETTER PRODUCTS.
- WE TRY OUR BEST TO TAKE GOOD CARE OF OUR OWN EMPLOYEES AS WELL AS OUR
SUBCONTRACTORS, AND ENSURING THEIR SAFETY AND WELL-BEING.

« WE WILL NEVER FORGET OUR PAST. WE WERE SMALL AND INSIGNIFICANT 30 YEARS AGO. BUTIT
IS THIS HERITAGE THAT BROUGHT US WHERE WE ARE TODAY.

PLEASE LET US HEAR FROM YOU. WE PREFER PRAISE, BUT WE ALSO NEED CRITICISM TO BE ABLE
TO ALWAYS IMPROVE.

ENJOY THIS PRODUCT CATALOG, AND ALWAYS REQUEST AND TRUST FENDERSYS MARINE FENDER
SYSTEM FOR YOUR ULTIMATE VESSEL BERTHING EXPERIENCE.

SINCERELY YOURS

MANAGING DIRECTOR OF
LIAONING QINGYUAN NO 1 BUFFER MANUFACTURE CO. LTD
(FENDERSYS MARINE FENDER SYSTEM INC)
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Today, LQBM is standing tall as one of the premier & major player in Buffer, Marine Fenders and Marine
Bollards specialist and producer in PR China as well as in global scene, thanks to the company combining

l U N\ P A n Y I:l V I R V I I W strategic planning, ingenuity, creativity and highly qualified dedicated personnel in maintaining the company’s

LIAONING QINGYUAN NO]_ BUFFER MANUFACTURE CO, LTD reputation, efficiency, reliability, and professionalism.

LQBM will continue to explore and enhance for new technologies & products and to develop the opportunities,

improve customer services and further expand as a company, never resting on its success.

Why we are different?
In the era of mass production and product globalization nowadays where dollar and cent counts, many suppliers

even the world top-recognize suppliers had started to outsource to other to manufacture & produce their

brand even through their own competlitors via white-label marketing strategies. These products have loosen

its originality in the expense to achieve target sale and became less passionate on the engineering value of
the products itself. Furthermore, they will never learned on how to improve the manufacturing process or new
technology/R&D themselves in order to reduce the production cost at aims to compete in global markets as well

Who we are?
LIAONING QINGYUAN NO 1 BUFFER MANUFACTURE CO. LTD (LQBM) is a family business established by
Yang Wanchun in 1986 as a small manufacturing company to cater to the burgeoning demand for specialized

as direct relationship with clients.

) . - - ; ) ) - o . In LQBM, we had never and will never ever associated with this white-label scheme that may turm down our
industrial marine equipment and product in PR China, an Asia country with strong maritime traditions. - ) ) . -
reputation to the drain by matter of simple mistakes that prone to happen when the products is produced beyond

- . g : ) our own quality control. Until to date, we had successfully maintained our professionalism and honesty to strive
Since then, the company has succeeded in becoming one of the biggest PR China manufacture for a number of ) . e ) ) » )
s . . ) - _ for pure excellence in quality and service in what we do and moreover, we pride ourselves in our ability to design,
specialize marine equipment & products especially in the area of Buffer System Technology for cranes, Marine

develop and protect our signature products ever-since the existence of the company.

Fender System Technology for vessel's launching & berthing, and Bollard for vessel's mooring.

With over 30years of company history prior to kickstart of Cultural Revolution in the late 1960s, LQBM has
witnessed the growth of PR China, and played an active part in providing its services & solutions in marine
system & technologies for a number of government authorities and private entities in port & maritime indusiry.
From there on, with confidence gaining throughout the learning curves, the company has spread their wings

beyond China for greater opportunity & adventure at large in the global landscape.

At present, the company has proudly established 12 nos. of agent/branches/partner located in Dalian, Shanghai,
Qingdao, Nanjing, Guangzhou, locally and in Malaysia,France,North America,India,Latvia, Singapore and Taiwan

elc. internationally.

What we do?

The company provides in-house professional consuitation & collaborations, technical analysis & detail design
and material & performance testings, prior to product manufacturing at own plant with modern & state-of-the-art
production machines for various system for Buffer, Marine Fender and Mooring Bollard. Besides in-silu
supervision monitoring & technical advisory, all of our supplied products will undergo series of after-sales

follow-up inspection in order to monitor the product performance throughout its service live.
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COMPANY FACT & FIGURE

STORAGE & PRODUCTION FACILITIES ¢

Product details for buffer
is covered under
separate catalogue.

LIAONING QINGYUAN NO. 1 BUFFER

MANUFACTURE CO. LTD. (est. 19886)
INDUSTRIAL BUFFER
MARINE FENDER
DIVISION
(FENDERSYS) AND

BOLLARD DIVISION

Our huge 5720 o' of covered workshop and warehouse space are dedicated for fender stacking and storage
before delivery to customer. With this facility, we are able to coupe with unlimited order but at the same time
maintaining the quality, tidiness & cleanliness of our customer assets prior to final delivery.

S

ik

25 FULL TIME TECHNICAL

Kindly contact us for detail SUPPORT
\ 7 FULL TIME
@ Q ( i MANAGEMENT SUPPORT
®
‘9 " 30000M: BUILT-UP m
PRODUCTION AREA &
— _/ FACILITIES 55 FULL TIME PRODUCTION
WORKERS
f —
[l =
DOMESTIC / ;
i t
Market 2
EXPORTED Cap W CE. CCS, QMS, EMS, OHSMS,
BV & PIANC CERTIFICATION
ANNUAL
15000ton/year THROUGHPUT
AVARAGE
1000tons/month
TURNOVER
30 YEARS OF HANDS-ON

EXPERIENCE
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MARINE FENDER PRODUCTS

Qur huge 20000w of covered production ‘warehouses are
fully-equipped with modern & state-of-the-art machine & equipment
for complete processing from raw material until final ready-to-deliver
preducts. Most of the machines were customly designed and
developed by our own R&D team based on pure understanding of
the chemical and structural requirement in rubber engineering .

1
Universal electronic testing machine

>RODUCTION EQ

——

BBE E v B>

PCL Controller

[Vulcanizing machine

600t Press machine S Extruding machine .
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FENDERSYS MARINE FENDER WARRANTY PROGRAMME FENDER SELECTION GUIDE

We have confidence in our products and in their reliability. That is why we have decided to extend our warranty

period for all type of rubber fender up to 20 years. Yes you are not dreaming. It is 20 unbeatable years!

Square

If our fender is proven failed under normal designed berthing conditions and was not due to accident or coalition,

we will compensate with the new one straight to you doorsteps with no further question asked.

Polyurethane

Pneumatic

GD

WARRANTY

FOR ALL TYPE OF RUBBER
FENDER PRODUCTS
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MARINE FENDER
D TYPE RUBBER FENDER PRODUCTS

MARINE FENDER
CYLINDRICAL RUBBER FENDER PRODUCTS

#D
|
_______________________ i G J:Q |
iy |
|
I
“ ...... . § oo e _:Jr ;
| iy | ! :
L 9 B
FEATURES
FEATURES 1.Suitable reaction force, with higher energy absorption than Cylindrical rubber fender;
1.Low reaction, reasonable energy absorption,low hull pressure; 2.Easy to install and maintain;
2.Suit to rolling and pitching of berthing vessels; 3.Applicable for frame dock and ship due to the smaller bottom width:
3.Wide-range use;
, . L , . . . SPECIFICATION ACCESSORIES
4 .Easy to install and maintain, versatile installation, vertical, horizontal, diagonal; o :
imension
(mm) :
SPECIFICATION PERFORMANCE o T e || NO. | Name | Materia
Rate Compression Rate Compression yp ggfrgmg“ T
Fender Dimensions Deflection50% Deflection40% 50% 1 et JIS G3101/G3106.
. Perf Perf HIB|L|[n|P|a/|[h |D[d [RKnEkmm T S
(mm) = P WMax Length | Approx. Weight | | Fender erformance erformance
(mmj (mm) {mm) (ka/m) (mm) D300x300%850-3z | 300 | 300 | 850 | 3 325 | 100 | 40 65 | 32 | 255 | 10 $5400 SUS304
CY150xL 150 75 10000 15 RO RH RO RH D300x300%900-2z | 300 [ 300 | 900 | 2 [600 | 150 | 40 | 65 | 32 | 270 [106 2 Anchor Bolt | 183101, Jis4303,
CY200xL 200 100 10000 28 R{KN) | ERNM)| R(KN) [ERNM)| RIKN) |ERNM RIKN) | ERNM) D300x300x1500-3z | 300 | 300 | 1500 | 3 600 | 150 | 40 65 | 32 | 450 | 17 ASTM A36, AIS1304
CY250xL 250 125 10000 45 Cy1501000 | 45 | 15 | 73 [ 73 | 30 |09 | 50 | 14 LO0G00x150042 1. 300 | 000; 1 15001 #: 1400 | 450:] 40 | € 92 1450 | 47 3 A,
CY300xL %0 16 o 64 CY200x1000 | 81 | 27 | o7 | 97 | 41 | 17 | 65 | 26 D300%300x150052 [ 300 | 300 [1500| 5 [ 325 | 100 | 40 | 65 | 32 |450 | 17 Foot rod e
— T 65 o s CY250x1000 | 76 | 42 | 122 | 122 | 52 | 26 | 82 | 40 D300x300x20004z | 300 | 300 (2000 4 | 500 [ 250 | 50 | 65 | 32 | 600 | 22
D300%360%850-3z | 300 | 360 | 850 | 3 | 325 (100 | 45 | 65 | 32 [276 | 11 S8400,5M490,
CY500xL - & CY300x1000 | 91 6.0 | 146 | 146 | 62 36 | 98 59 4 Foot board | 418 G 3101/G3108,
Sl 2 . ! CY400x1000 | 121 | 106 | 195 [ 195 | 83 | 65 | 131 | 104 D300*360x150052 | 300 {360 11500| S [325 100 | 45 | 65 | 32 | 490 [ 20 ASTM A36, Q235
CYB00xL 600 300 3000 250 CY500<1000 | 151 | 164 | 244 | 244 | 103 | 101 | 164 | 165 D400x360%15004z | 400 | 360 [1500( 4 | 400 | 150 | 65 | 65 | 42 [490 | 20 D e
CY700xL 700 350 3000 345 CYB00x1000 | 182 | 24 | 292 [292 | 124 | 15 [ 196 | 23 DoOAONTo |00 [ 500 | 00 | o' | 520 | 100i) 158 | 97 1 5 [oRm | of 5 Washer | ASTM A3, AIS) 304,
CY900xL 900 450 3000 570 CY800x1000 | 242 | 42 | 390 | 390 | 1656 | 26 | 262 | 41 Other specifications out of the series can be produced upon request.
CYS00x1000 | 273 | 53 | 439 | 439 [ 186 | 32 | 295 | 53 Note: Performance tolerance £10%
CY1000xL 1000 500 3000 710
CY1000x1000| 303 | 65 | 488 | 488 | 206 | 40 | 328 | 64
CY1200xt | 1200 ang 3000 1920 CY1200x1000| 370 | 95 | 588 | 588 | 252 | 61 | 393 | 92 .
. Bl
CY1400%L | 1400 700 3000 1400 CY1400x1000| 430 | 130 | 683 [ 683 | 292 | 80 | 459 | 126 31 L)
CY1600xL 1800 800 3000 1800 CY1600x1000| 490 | 173 | 781 | 781 | 334 [ 107 | 525 | 164 s -C Q R : '
Other specifications out of the series can be produced Note: Performance tolerance £10% m[; & P~ W | T &
upon request. i of T
vy Bt Chain and Steet Bar Bearing L1 ‘L -e—
< P oo o
S N X il : i
— = j {__._ |
I Ué i) N
Lo )
Trupesny Beating Fixing Parnts _C
5 ,% fv_ﬁ _I:' Shackie
L: Eir fF IJ; f - Chain ¥ } L
= i s Foa
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SUPER ARCH RUBBER FENDER MARINE FENDER PERFORMANCE
I
SA-A300H Rubber fender
RS RH RO RI
2; Rae Compressonl  52.5% 55% 52.5% 55% 52.5% 55% 52.5% 55%
[ = Performance | KN | KNM| KN | KNM| KN | kNM| KN | KNM| KN [ KNM| KN [ KNM| KN [ KNM| KN | KNM
«E!ﬁ- (5 :ﬁx’
- SAAOHKI000L| 324 | 41 | 450 | 44 | 249 | 31 | 346 | 33 | 208 | 26 | 286 | 28 | 177 | 22 | 246 | 24
= _.:L,_ — S =l e -—-
g {m 1.5M 486 | 62 | 675 | 66 | 374 | 47 | 519 | 50 | 300 | 39 | 420 | 42 | 266 | 33 | 369 | 36
' =
FEATURES ft i f] 20M 648 | 82 | 900 | 88 | 498 | 62 | 602 | 66 | 412 | 52 | 572 | 56 | 354 | 44 | 402 | 48
oy \ ) C Pin-1) c | h
1. With high energy absorption, low reaction force; K H 25M 810 | 103 [ 1125 | 110 | 623 | 78 | 85 | 83 | 515 | 65 | 715 | 70 | 443 | 55 | 615 | 60
2-Reasonable:structure, with long life:span; 30M 972 | 123 | 1350 | 132 | 747 | 93 |1038 | 99 | 618 | 78 | 855 | 84 | 531 | 66 | 738 | 72
3. Easy installation;
y 3.5M 1134 | 144 | 1575 | 154 | 872 | 109 | 1211 | 116 | 721 91 | 1001 98 620 77 861 84
SA-A400H Rubber fender
SPECIFICATION
Sizel ) RS RH RO RI
1IZe(mm 3
Dimensions Rata Compreesion) 5050 55% 52 5% 55% 52.5% 55% 52.5% 55%
H L B L1 B1 | B2 c p d e f h Deformation > ’ ’ ’ ’ ’ > ’
SA-A30072251000| 300 | 1000 | 225 | 1150 | 600 | 490 | 140 | 870 | 35 105 | 140 33 Performance | KN [KNM | KN [ kM| kN [ kM| kN [ km | kv [ kM| kN [ kM| kN [ kM| kN | kem
SA-A300%225*1 150 165 6 4 14 1 14
iasi i o | &l L ol 0| 1650 B & L |3 SA-A400x1000L| 432 | 73 | 600 | 78 | 332 | 56 | 461 | 60 | 275 | 46 | 382 | 49 | 236 | 40 | 328 | 43
SA-A3007225°2000| 300 | 2000 | 225 | 2150 | 600 | 490 | 1375 | 625 35 105 | 140 33
SA-A30072252500| 300 | 2500 | 225 | 2650 | 600 | 490 | 140 790 35 105 140 23 15M 648 | 110 | 900 [ 117 | 498 | 84 | 692 | 90 | 413 | 69 | 573 | 74 | 354 | 60 | 482 | 65
SA-A300°225-3000| 300 | 3000 | 225 | 3150 | 600 | 490 | 145 | 715 | 35 105 | 140 33 20M 864 | 146 | 1200 | 156 | 664 | 112 | 922 | 120 | 550 | 92 | 764 | 98 | 472 | 80 | 656 | &6
SAASOY2EYS00| S0 | 2900 | %9 | 4650 ) SO0 | 480 | 140 | 1674 | S 165 | 140 43 25M 1080 | 183 | 1500 | 195 | 830 | 140 | 1153 | 150 | €88 | 115 | 955 | 123 | 590 | 100 | 820 | 108
SA-A400°30071000| 400 | 1000 | 300 | 1200 | 800 | 670 | 150 | 900 | 41 120 | 165 40
SA-A400'30072000| 400 | 2000 | 300 | 2200 | 800 | 670 | 1475 | 635 | 41 120 | 165 40 35M 1512 | 256 | 2100 | 273 | 1162 | 196 | 1614 | 210 | 963 | 161 | 1001 | 172 | 826 | 140 | 1148 | 151
SA-A400"300°2500 | 400 | 2500 | 300 | 2700 | 800 | 670 | 150 | 800 | 41 120 | 165 40
SA-A400"300°3000| 400 | 3000 | 300 | 3200 | 800 | 670 | 150 725 41 120 | 165 40 SA-ABOOH Rubber fender
SA-A400"300°3500| 400 | 3500 | 300 | 3700 | 800 | 670 | 150 | 680 | 41 120 | 165 40 RS RH RO RI
SA-AS00*375'1000| 500 | 1000 | 375 | 1250 | 1000 | 840 | 160 | @30 | 47 140 | 180 45 -
Rake Compressionl  63.6% 55% 52.5% 55% 52.5% 55% 52.5% 55%

SA-A500*375*1500 | 500 1500 375 1750 1000 840 160 715 47 140 180
SA-A500375"2000 | 500 2000 375 2250 1000 B840 187.5 645 47 140 180
SA-A500*375°3000 | 500 3000 375 3250 1000 840 165 730 47 140 180
SA-AS00*375%3500 [ 500 3500 375 3750 1000 840 160 686 47 140 180

Performance | KN | KNM [ KN | KNM| KN [ KNM| KN [KNM| KN |KNM| KN | KNM| KN | KNM| KN | KNM

ISA-AB00X1000 864 | 290 [ 1200 | 311 664 | 223 | 922 | 239 | 550 | 185 | 764 198 | 472 | 159 | 656 | 170

1.5M 1296 | 435 | 1800 | 467 | 996 | 335 | 1383 | 359 | 825 | 278 |1146 | 297 | 708 | 239 | 984 | 255
SA-AB00*450%1000 | 600 1000 450 1300 | 1200 | 1010 170 960 50 160 195
SA-ABD0*450°1500 | 800 1500 450 1800 1200 1010 170 730 50 160 105 20M 1728 | 580 | 2400 | 622 | 1328 | 446 | 1844 | 478 | 1100 | 370 |1528 | 39 944 | 318 (1312 | 340
SA-AB00"450"2000 | 600 2000 450 2300 | 1200 | 1010 | 1675 655 50 160 195 25M 2160 | 725 | 3000 | 778 | 1660 | 558 | 2305 | 598 | 1375 | 463 | 1910 | 495 | 1180 | 398 | 1640 | 425
SA-AB00450°2500 | 600 | 2500 450 2800 | 1200 | 1010 170 820 50 160 195

30M 2592 | 870 | 3000 | 933 | 1992 | 669 | 2766 | 717 | 1650 | 555 |2292 | 594 | 1416 | 477 | 1968 | 510

SA-AB00"450"3000 [ 600 3000 450 3300 1200 1010 170 740 50 160 195
SA-AB00"45073500 | 600 3500 450 3800 1200 1010 170 692 50 160 105
SA-AB00*600"1000 | 800 1000 600 1400 1600 1340 180 1040 68 260 270

SA-A1000H Rubber fender

SINISIR[E(R[R[(R|E|E|&E|&|E&|E

Al vialalrleMMo|lalalBlwMmM|o|laldlwlmolalbslB|lwlRo|lo| Al Bl 0D

RS RH RO RI

SA-AB00"600*1500 | 800 | 1500 | 600 1900 | 1600 | 1340 | 180 770 68 260 270 Rate Compression
SA-AB00600-2000| 800 | 2000 | 600 | 2400 | 1600 | 1340 | 1825 | eso | e8 | 260 | 270 Deformation il ok 5250 8% Rk S5 i) St
SA-AB00°6002500 | 800 | 2500 | 600 | 2900 | 1800 | 1340 | 180 845 68 260 270 Performance | KN | KNM | KN | KNM| KN | KNM| KN [ KNM| KN | KNM| KN | KNM| KN | KNM| KN | KNM
SA-A10007750*1000] 1000 | 1000 | 750 | 1500 | 2000 | 1680 | 200 1100 68 300 290 Q0

15M 1620 | 681 | 2250 | 720 | 1245 | 524 | 1730 | 561 | 1032 | 434 | 1434 | 465 | 885 | 372 | 1260 | 399
SA-A1000°750*1500] 1000 | 1500 | 750 | 2000 | 2000 | 1680 | 200 800 68 300 290 Q0 :
SA-A10007750*2000| 1000 | 2000 750 2500 | 2000 | 1680 | 200 700 68 300 290 a0 20M 2160 | ©08 [ 3000 | 972 | 1660 | 698 | 2306 | 748 (1376 | 578 |[1912 | 620 | 1180 | 496 |1640 | 532
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MARINE FENDER

SA-A500H Rubber fender SUPER CELL RUBBER FENDER PRODUCTS
e
RS RH RO RI
DapCompressnt  sas% 55% 52.5% 55% 52.5% 55% 52.5% 55%
Performance | KN | KNM | KN | KNM| KN | KNM | KN [ KNM| KN [ KNM| KN | KNM| KN | KNM| KN | KNM
SA-A500x1000 540 | 113 | 750 | 121 | 415 | 87 | 576 | 93 | 344 | 72 | 478 | 77 | 295 | 62 | 410 | 66 FEATURES
1.5M 810 | 170 | 1125 | 182 | 623 | 131 | 864 | 140 | 516 | 108 | 717 | 116 | 443 | 93 | 615 | 99 1 HIGH PERFORMANCE. REASONABLE STRUCTURE:
20M 1080 | 226 | 1500 | 242 | 830 | 174 | 1152 | 186 | 688 | 144 | 956 | 154 | 590 | 124 | 820 | 132 2 CAN SUPPORT LARGE PANELS:
25M 1350 | 283 | 1875 | 203 | 1038 | 218 | 1440 | 233 | 860 | 180 | 1195 | 193 | 738 | 155 | 1025 | 165 3.EASY INSTALLATION , WITH LONG LIFE SPAN:
30M 1620 | 339 | 2250 | 363 | 1245 | 261 | 1728 | 279 | 1032 | 216 | 1434 | 231 | 885 | 186 | 1230 | 198
35M 1890 | 396 | 2625 | 424 | 1453 | 305 | 2016 | 326 | 1204 | 252 | 1673 | 270 | 1033 | 217 | 1435 | 231 SPECIFICATION
Dimensions(mm
SA-AB600H Rubber fender Fender m D1 o2 H (n ) od VD v C
RS RH RO RI SC800 800 900 1050 30 6 40 32 14 360
RasCompression  B2i5% 55% 52.5% 5% 52.5% 55% 52.5% 55% sishlon L i 130 0 g 47 33 L 430
SC1150 1150 1300 1500 37 6 50 42 18 500
Performance | KN | KNM| KN | KNM| KN | KNM| KN [ KNM| KN [KNM| KN | KNM| KN | KNM| KN | KNM 5C1250 1950 150 1650 40 s = T = 200
SA-ABOOX1000L| 647 | 163 | 899 | 175 | 498 | 126 | 692 | 135 | 412 | 104 | 572 | 111 | 354 | 89 | 492 | 95 §C1450 1450 1650 1850 42 6 61 52 22 570
SC1600
15M 971 | 245 | 1349 | 263 | 747 | 189 | 1038 | 203 | 318 | 156 | ss8 | 167 | 531 | 134 | 738 | 143 1600 1800 2000 45 8 61 52 26 570
§C1700 1700 1900 2100 50 8 66 56 28 620
20M 1294 | 326 | 1798 | 350 | 996 | 252 | 1384 | 270 | 824 | 208 | 1144 | 222 | 708 | 178 | 984 | 190 SC2000 2000 2000 5200 50 . 74 o4 28 700
25M 1618 | 408 | 2248 | 438 | 1245 | 315 | 1730 | 338 | 1030 | 260 | 1430 | 278 | 885 | 223 | 1230 | 238 5C2250 2250 2300 2550 57 10 74 64 32 700
SC2500
30M 1941 | 489 | 2697 | 525 | 1949 | 378 | 2076 | 405 |1236 | 312 | 1716 | 333 | 1082 | 167 | 1476 | 285 2300 2790 2350 70 10 74 2 38 700
o SC3000 3000 3150 3350 75 12 90 76 40 800
: 2265 | 571 | 3147 | 613 | 1734 | 441 | 2422 | 473 | 1442 | 364 | 2002 | 389 | 1239 | 312 | 1722 | 333 I !
Other specifications out of the series can be produced upon request.
Accessories Features PERFORMANCE
) Max Compression Deflection 55% Rated Compression Deflection 52.5%
NO. Name Material _
Max Compression Deflection 55% Rate Compression Deflection 52.5%
1 Bolt $5400,SM490,JIS G3101/JIS G3106, ASTM A36, Q235, Q235 HDG Eender Performance Fender Performance
2 Wash S5400,5US304, JIS G 3101, JIS G4303, 0235, Q235HDG ASTM A36, AlSI304 RE RS RH RO RL RE RS RH RO RL
asner & ' . s ‘ y
RKN)|ERNID| R(KN) [ERNM)| RIKN) [ER0MM)| RIKN) [ERNM| R(KN) |ER0M) R(KN) [ERNM)| R(KN) [ERNIM)| R(IKN) [ERNM) | RIKN) [ERNN) | R(KN) [EKNM)
3 Anchor Bolt $8400,5US304.JIS G3101, JIS G4303, ASTM A36, AlSI 304 SCB00 | 493 | 173 | 437 | 153 | 378 | 132 | 292 | 102 | 225 | 78 ||SC800 | 464 | 163 |412 | 145 [ 355 | 125 | 275 | 96 | 211 | 75
SC1000| 880 | 350 | 710 | 310 | 615 | 269 | 473 | 207 | 379 | 116 || SC1000| 752 | 330 (668 | 293 | 579 | 254 | 445 | 195 | 356 | 156
4 Foot rod $5400,SM490,JIS G3101/G3106, ASTM A36, Q235;
SC1150 (1058 | 532 | 939 | 472 | 814 | 409 | 626 | 315 | 501 | 252 || SC1150| 995 | 502 (883 |446 | 765 | 387 | 580 | 297 | 471 | 238
5 Faot board SS400,SM490, JIS G 3101/G3106, ASTM A36, Q235 SC1250 (1250 | 683 | 1109 | 606 | 961 | 526 | 739 | 404 | 592 | 323 | | SC1250 (1176 | 654 |1043 | 573 | 904 | 496 | 696 | 382 | 556 | 305

SC1450| 1682 | 1066 [ 1493 | 947 | 1294 | 820 | 995 | 631 | 796 | 505 | | SC1450 | 1582 | 1007 (1404 | 894 1217 | 775 | 936 | 596 | 749 | 477

Installation SC1600 | 2007 [ 1405 | 1781 | 1247 | 1544 1080 |1189 | 832 | 950 | 665 | | SC1600 (1888 | 1326 |1676 {1177 |1453 [ 1020|1117 | 786 | 894 | 628

SC1700|2311 | 1719|2052 (1525 | 1778|1322 | 1368 | 1017 | 1094 | 814 | | SC1700 (2174 | 1623 [1830 |1441 |1673 | 1249|1287 | 960 [1027 | 768

SC2000|3199 | 2798 | 2839 | 2484 | 2561|2153 | 1893 | 1656 | 1514 [ 1325 | SC2000 | 3000 | 2643 |2671 |2346 |2315 | 2033 | 1781 [ 1564 | 1425 | 1251

e

SC2250 | 4494 | 4423 | 3989 | 3925 | 3457 | 3402 (2659 | 2617 | 2260 | 2224 | | SC2250 |4228 | 4178 |3762 |3702 |3252 | 3214 | 2502 | 2473 | 2126 (2105

SC2500 | 5549 | 6067 [4925 | 5385 | 4268 | 4667 (3283 | 3590|2791 | 3051 | | SC2500 |5220 | 5730 |4633 | 5086 14015 | 4408 | 3088 | 3391 | 2625 2882
SC3000| 6750 | 7200 [ N/A | N/A | NA | N/A |5200 | 5450 |4400 (4650 | SC3000 [S800 | 6700 | NFA | N/A | NA | N/A |4400 | 5100 [ 3750 [4300

-r*\r i"\r
o

I 'z/”!/_awn e
e Y

L

Note: Performance tolerance £10% Note: Performance tolerance £10%
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INSTALLATION

Main accessories and Applications U-ANCHOR
A, . ’ Specifications| d R A B L T K G
~— NO. Name Applications Material I =%
;R S e el SC800 50 | 75 | 70 | 250 | 850 | 30 30 | 120 ;/ s L I
s S A T SS400,SUS304,SUS316, 7 —
' 1 U-Anchor To hang the rubber springs chain JIS G3101, JIS G4303, SC1000 60 | 75 |70 [250 [ 750 | 0 30 | 120 7 :] .
ASTM A36, Q235, Q235 HDG . 2
S js e SC1150 60 | 75 | 70 | 250 | 750 | 30 30 | 120 77 | b e
i th ¥ 1 Y % -
2 Anchor Bolt | Meunting Ofafgg?;,;ﬁ" awharf JIS G4303, ASTM A36, SC1250 60 | 90 | 70 | 250 [ 790 | 30 | 30 | 120 | @g //’,// e
25 304 235 2295 HOG SC1450 60 | 90 | 70 | 250 [ 850 | 30 | 30 | 120 ” 4
! Reducing surface pressure and $5400,5M490.JIS G3101, / || s
P 3 Frontal frame protecting the hull of vessel JJSGS106(,JA2§£&E§\§6. Q235, SC1600 60 | 0 [ 70 | 250 | 900 | 30 30 | 120 L ; ¥
ront Fape . ? ; o
Froiael Reducing the friction coefficient and soH D 20 n 250 [M109:] %0 30 i T
4 Frontal Pad protecting the ship’s hull UHMW-PE SC2000 70 | 90 | 70 | 250 [1220 | 30 | 30 | 130 K
Composud syatem SC2250 80 | 120 | 70 | 300 | 1300 | 30 30 | 160
- : SBC50, JIS G3105
Weight Cha Support of frontal frame ! !
5 e 5 'g - PR Q235, Q235HDG; SC2500 80 | 120 [ 70 | 300 [1400 [ 30 | 30 | 160
s X "“!;;:;. . Retraining stretching of the fender SBC50, JIS G3105, SC3000 90 | 130 | &0 320 | 1500 | 30 30 | 180
SN | el 6 Shear Chain . . ! ;
s at partial compreddion Q235, Q235HDG;
: : Resisting stretching of the fender at SBC50, JIS G3105,
7 Tension Chain partial compreddion Q235, Q235HDG:
CHAIN
| N 3
Absorb ship impact energy to protect
8 Fender dack: andvossals Natural Rubber A2 K3
-’.II'?}‘—"J. e =-;...
Ruliber spring chain (=== i._
@ Connect with Frontal Frame
@
ANCHOR AND CONNECTOR
NO. Name Material [_ T:E FRONTAL FRAME
1 Bolt $S400, SUS304, JISG 3101, JISG4303, -
ASTM A36, Q235, Q235HDG i .
SS400, SUS304, JISG 3101, JISG4303,| SOt Two Cells One Panet Vortisl Typa
2 WaBhet ASTM A36, Q235 Q235HDG w7 s LS —a
SS400, SUS304, JISG 3101, JISG4303, i g ‘L — ‘ 1 1
3 [Ancnareal ASTM A36. Q235. Q235HDG T X 7 N =
Footrod | SS400, SM490, JISG 3101, JIS G3106, AV W = =‘ H—1t b
4 oo ASTM A36. Q235. Q235 HDG e sk 19 I | =
5 Foot board | S5400. SM490, JISG 3101, JIS G3108, === i [[H® | 1 ——— -
ASTM A36, Q235, 0235 HDG a1 zi

@ FASTENING BOLT FOR FRONTAL FRAME AN =N =R B

© e f(‘z? : o i | i vy O
Y{HEX) @ 3' b NO. Name Material —— ==K o
/ /.M.D 5 |

- 1 R $5400,SUS304, JIS G3101, JISG 4303,

ASTM A36, Q235, Q235 HDG
2 Nuts $S400,SUS304, JIS G3101, JISG 4303,

— s g —— ASTM A36, Q235, Q235 HDG
S 3 Washer | SS400,SUS304, JIS G3101, JISG 4303,

ASTM A36, Q235, Q235 HDG

e

FASTENING BOLT FOR FRONTAL PAD - ¢ =
NO. Name Material o s "
- (] .-t
S5400,5US304, JIS G3101, JISG 4303, | ... S -5
1 Bolt ASTM A36, Q235, Q235 HDG - 68 P
5 i $5400,SUS304, JIS G3101, JISG 4303, 0 s A 7
iy ASTM A36, Q235, Q235 HDG o F l . o
3 Washer | S9400,SUS304, JIS G3101, JISG 4303, b . L T
ASTM A36, Q235, Q235 HDG
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MARINE FENDER MARINE FENDER

—— [ —————)
= ,  PECIFICATION ANCHOR AND CONNECTOR . ®
A Fender Dimensions /
i | (mm) D1 | D2 | H| h |d1 |d2 | D | Md NO. Name Material |/ =a
e | CT500H | 675 | 750 | 500 | 25 | 325 | 425 |4-930 [4-M24 SoAt: SB01; JSCIOL rj q9
L5 : ‘ CT600H | 810 | 900 | 600 | 27 | 380 | 510 |6-930 |6-M24 1 il oA oA, GBh, Baiic Es =
i L. 55400, SUS304, JIS G 3101, -1 N3
L = CT700H 945 | 1050 | 700 32 455 | 595 |6-¢38 |6-M30 2 Washer JISG4303, ASTMA36, Q235 Q235HDG
CTB0OH | 1080 | 1200 | 800 | 36 | 520 | 680 |6-944 [6-M36 . o B $S5400, SUS304, JSG3101,
nchor Balt & @ o
CT900H | 1215 | 1350 | 900 | 41 | 585 | 765 |6-044 |6-M36 JSG4303, ASTMA3G, Q235 Q23BHDG| >
FEATURES CT1000H | 1350 | 1500 | 1000 | 45 | 650 | 850 |6-950 |6-M42 4 POt | rent i o SIS r===1"1h
1.Suitable structure, with high energy absorption; ¢ oorre ASTMASS, Q235 Q236HDG L — Jﬂ
2 With good compression specification; CT1100H | 1485 | 1650 | 1100 | 495 | 715 | 835 |6-950 |6-M42 5 Eoot bosrd SS400, SMM90, JISG3101, JSG3108, A B in
‘ . oot boar " : |
CT1200H | 1620 | 1800 | 1200 | 54 | 780 | 1020 |8-950 |8-M42 ASTMA3E, Q235 Q235HDG L

3.With long life span;

CT1300H | 1755 | 1950 | 1300

58.5 | 845 | 1105 | B-p5S6 [B-M48

Other specifications out of the series can be produced upon request.

PERFORMANCE
Rate Compression Deformation 70% Max Compression Deformation 72%

Fender Performance Fender Performance
(mm) RS RH RO (mm) RS RH RO

R(KN) |E(KN.M) | R(KN) |E(KN.M) | R(KN) |E(KN.M) R(KN) [E(KN.M) | R(KN) |E(KN.M) | R(KN) |E(KN.M)
CTS00H | 270 92 200 66 150 46 CTS00H | 302 95 220 66 180 51
CTB00H | 410 139 320 105 250 78 CT600H | 459 144 362 109 285 81
CT700H | 560 218 450 166 360 129 CT700H | 627 226 508 172 410 134
CT800H | 720 324 570 245 450 189 CTBOOH | 806 336 | 644 255 513 196

CT900H 930 465 740 355 580 271

CT900H 1041 482

836 369 672 282

CT1000H | 1160 626 920 478 730 365

CT1000H | 1300 850

1040 490 832 380

CT1100H | 1400 826 1120 638 890 489

CT1100H | 1568 858

1265 664 1014 508

CT1200H | 1850 1066 1300 806 1040 624

CT1200H | 1848 1097

1469 839 1185 650

CT1300H | 1950 1346 1560 1029 1240 793

CT1300H | 2184 1389

1762 1072 1413 827

INSTALLATION NO. | Name Applications Material
To hang the rubber | SUS400, SUS304, SUS316, JIS G3101,
1 U-Anchor JISG4303, ASTMAB, Q235 Q235HDG

springs chain

FrontalPad | g protecting the ship's hull

Mounting the fender SUS400, SUS304, JISG3101, JISG4303,
Anchor Bolt on a wharf or a dolphin ASTMA3G, AISI304, Q235 Q235HDG
Reducing surface pressure and 55400,5M490, JIS G3101, JIS G3106,
Frontalframe | protecting the hull of vessel ASTMA36, Q235, Q235HDG
Reducing the friction coefficient

UHMW-PE

Support of frontal frame

SBCS50, JIS G3105, Q235 Q235HDG

Shear Chain

Retraining stretching of the
fender at partial compression

SBCS0, JIS G3105, Q235 Q235HDG

Tension Chain

Resisting stretching of the
fender at partial compression

SBCS0, JISG3106, Q235 Q235HDG

2
3
4
5 | WeightChain
6
7
8

Absorb ship impact energy to

Fenilse protect dock and vessels

Natural Rubber

9 Steel mount | Increase fender performance

ASTM A36, Q235
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FASTENING BOLT FOR FRONTAL FRAME

NO. Name Material
% ° 8 1 Fiii SS400, SUS304, JIS G3101, JIS G4303,
ASTMA36, Q235, Q235HDG
S
SS400, SUS304, JISG3101, JIS G4303,
d ! “ Washir ASTMA36, Q235, Q235HDG
FASTENING BOLT FOR FRONTAL PAD
NO. Name Material @ - @
1 Bt |SS400, SUS304, JISG3101, JISGA33, cz 7
ASTMA 36, Q235, Q235HDG . 3 y “q '
| - O '.'__I -o'-
9 Nuts  |SS400, SUS304, JISGB3101, JISG4303,| -, = | 83
ASTMA38, Q235 QZ35HDG . " | ’l . i
SS400, SUS304, JISG3101, JISG4303, : 1 | P77 |
3 Washer A6, 023, 0235 HDG LKL K o & ' AL
U ANCHOR AND RUBBER SPRING CHAINS FRONTAL FRAME
I . i

Otan—e=|

Cennect with Frontal Frama

Connect with dock

Connect witn Frontal Frame

WWW.FENDERSYS.COM
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MARINE FENDER

MARINE FENDER
PNEUMATIC RUBBER FENDER PRODUCTS

GD TYPE RUBBER FENDER PRODUCTS

K 0 Pyn I n
FEATURES FEATURES
1.SUITABLE REACTION FORCE, WITH HIGH ENERGY ABSORPTION; 1.With low reaction force, high energy absorption;
2.STRONG AND HARD WEARING ,WITH LONG LIFE SPAN; 2.Suitable for large scale ships in docks and lightering;
3.EASY INSTALLATION; 3.Easy to install and maintain:
SPECIFICATION PERFORMANCE
Fender Fonder [ —botformance | approx SPECIFICATION
(mm) HIiBlblL|lQ|lPIS|h|T|t!|KI|n (mm) Deformation 50% Weight i
RKN) | EkNM) | (k) size Fender | Cham | Tofal | epan
GD280H*1000L | 280 | 540 | 430 | 1000| 150 | 700 165 [ 120 | 82 | 41 | 40 | 1 : body | weight | weight
GD280H*1000L| 375 14 140 300*500 8 - 8 10
GD280H*1500L | 280 | 540 | 430 | 1500| 150 | 600 | 165 | 120 | 82 | 41 | 40 | 2 200800 20 - 20 25
GD280H-1500L| 565 21 210 :
GD280H2000L | 280 | 540 | 430 | 2000| 145 | 570 | 165 | 120 | 82 | 41 | 40 | 3 50071000 25 20 45 12.5
GD280H=2000L| 750 28 280 50071000 28 22 50 T2
GD280H"2500L | 280 | 540 | 430 | 2500| 160 | 650 | 165 | 120 | 82 | 41 | 40 | 4 |[poanueasaor| 940 35 350 70071500 64 150 214 16
'GD280H*3000L 280 | 540 | 430 | 3000| 150 | 540 165 (120 | 82 | 41 | 40 | 5 ||GD280H*3000L 1130 42 420 1000*1500 125 190 315 16
1000%2000 175 230 405 16
Other Specifications out of the series can be produced upon reguest. 1200*2000 208 300 508 19
120072400 248 320 568 19
INSTALLATION 135072400 270 330 600 22
1500*3000 225 490 715 22
1700*3000 365 580 945 26
20003500 585 980 1565 28
_ 2200*4500 1080 1090 2170 30
Name Material 25004000 1560 1260 2820 32
$S400, SUS304, JIS G3101,JIS G4303, 330076500 2585 2680 5265 44
Bolt ASTM A36, Q235, Q235HDG 45009000 4575 4810 9385 50
Other Specifications out of the series can be produced upon request.

S$8400, SUS304, JIS G3101,JIS G4303,

Washer ASTM A36, Q235, Q235HDG
S$S400, SUS304, JIS G3101,JIS G4303,
Anchor Bolt ASTM A36, Q235, Q235HDG INSTALLATION
Esaiad $5400, SM490, JIS G310, JIS G3106, S S
QOLR? ASTM A36, Q235, Q235 HDG -
$S400, SM40, JIS G310, JIS G3106, T ™\ M
Foot board ASTM A36, Q235, Q235 HDG olal | | * N
\ HHWL f |
___l - - I
(]
o <
@
LA o
| \ 3 \
\_J—LLgLd i~
\
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POLYURETHANE FENDER MARINE FENDER MARINE FENDER
SQUARE RUBBER FENDER M FRONTAL FRAME&QUHMW-PE PAD PRODUCTS
POLYURETHANE FENDER
Specifications Rate Compressive Deformation 60%
D{mm) L{mm) Reaction Force(ton)| Energy Absorption
T, T ] 300 500 1.5 018
400 800 4 0.38
L 500 1000 5 068
1000 1500 15 38
1000 2000 24 52
1200 2000 28 T
FEATURES o S50 & 7
1.With low reaction force; 2000 2500 78 %
2.Easy installation; 2000 4000 %8 39
3.Good elasticity,resistance to deformation; 2500 4000 132 68
4. Widely used; 3000 5000 150 98
3000 6000 160 114

Other Specifications out of the series can be produced
upon request.

SQUARE RUBBER FENDER

* FRONTAL FRAME &UHMW-PE PAD

FEATURES

1.Suitable reaction force, with high energy absorption;

2.Easy to install and maintain;
3.Applicable for all kinds ports, boats;

Dimensions
Fendenmm; A(mm) B(mm) L(mm) od
300*300*1000 300 300 1000 150
300*300*1500 300 300 1500 150
300*300%2000 300 300 2000 150
300*300*2500 300 300 2500 150
300*300*3000 300 300 3000 150
300*300*3500 300 300 3500 150
300*300*4000 300 300 4000 150
300*300%*4500 300 300 4500 150

Other Specifications out of the series can be produced upon reguest.
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MARINE FENDER
FRONTAL FRAMEQUHMW-PE PAD PRODUCTS

RUBBER FENDER MATERIAL SPECIFICATION

UHMW-PE PAD MATERIAL SPECIFICATION

RUBBER FENDER MATERIAL SPECIFICATION

Rubber Material Properties Testing Standard Requirements

1 Tensile Strength(MPa) ASTM D412 DIE C =16

2 Elongation at Break(%) ASTM D412 DIEC 2350

3 | Compression Set(70°C,22h,30%) ASTM D395 <30

4 Hardness(Shore A) ASTM D2240 <78

5 Tear Resistance DIE B ASTM D624 =80

QOzone Resistance

6 | (50pphm at 40°C and 20% Strain for 100 hours) ASTM D1149 No Visible Cracking

7 Abrasion Resistance(mm?) ASTM D5963-04DIN 53516 <100
Tensile Strength(MPa) ASTM D412DIE C >12.8

8 Hot air Aging(70°C, 96h) Elongation at Break(%) ASTM D412DIE C 2280
Harinesssnore A) ASTM D2240 Original Value+8°(Max.)

UHMW-PE PAD MATERIAL SPECIFICATION

UHMW-PE Pads Properties Testing Standard Requirements

1 Melecular Weight{g/mol) Viscosimetric/ASTM D 4020 81 24x10°

2 Tensile Strength Break(MPa) ASTM D 638 =38

3 Tensile Strength(MPa) ASTM D 638 =20

4 Elongation at Break(%) ASTM D 638 2300

5 Tensile Modulus(MPa) ISO 527/ASTM D 790 B 2650

6 Hardness(Shore D) ASTM D 2240 266

7 120D Impact, Notched(ft-ibsfinch) ASTM D 256A No Break

8 Friction Coefficient ASTM D 1894 0.1-0.3
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MARINE FENDER
PRODUCTS

MARINE FENDER
PRODUCTS

DOCK CHAIN SHACKLE

Our shackles is suitable for all fendering applications. All sizes are proof tested at the factory and a certificate of
testing can be supplied.

Our dock fender chain is a versatile open link high strength chain suitable for all fender applications. It can be supplied
in any practical length and normally with a hot dip galvanized finish. All sizes are proof tested at the factory and a
certificate of testing can be supplied.

Shackles will be supplied hot dip galvanized according to equivalent local & international standard. Other sizes and

Chain will be supplied hot dip galvanized according to equivalent local & international standard. Other sizes and grades are available upon special request.

. o - 'z _
grades are available upon special request.
~—E— — __lo,.._
S T™
T = )
4D /’/_,__._.s,\._‘?

o

i
o ()]

Dimensions(mm) Weiaht
Grade 2 Grade 3 Size(in) [~ - z > - - - - W | ey
o Dl | prooricad | Bealin | proorioss [ By | vade | nede
: : ength (mm i mm 3116 9.65 6.35 22.4 4.85 15.2 14.2 37.3 24.9 4.85 113 0.03
(metric tons) (metric tons) (metric tons) (metric tons)

1 16 6.67 133 95 18.9 64 24 114 11.9 7.85 287 6.35 19.8 15.5 46.7 325 6.35 112 0.05
2 20 10.4 20.8 148 29 6 80 30 516 135 9.65 31 7.85 213 19.1 53 37.3 7.85 314 0.1
3 22 12.6 252 17.9 358 88 33 3/8 16.8 11.2 36.6 9.85 26.2 231 63 45.2 9.65 1 0.15
4 24 15.1 30.0 213 426 96 36 7116 19.1 12.7 429 11.2 295 26.9 74 515 11.2 1-1/2 0.22
5 26 17.6 35.2 25.0 50.0 104 39 112 206 16 478 12.7 333 30.2 83.5 58.5 12.7 2 0.36
6 28 20.5 40.8 29.0 58.0 112 42 5/8 26.9 19.1 60.5 16 429 38.1 106 745 17.5 3-1/4 0.62
7 30 23.5 46.9 33.1 66.8 120 45 3/4 31.8 224 715 19.1 51 46 126 89 206 4-3/4 1.23
8 32 26.7 53.3 38.0 76.0 128 48 718 36,6 254 84 224 58 53 148 102 246 | 612 179
9 34 30.1 60.2 42.8 856 136 o1 1 42.9 28.7 955 254 68.5 80.5 167 119 26.9 8-1/2 2.28
10 36 33.7 67.5 48.0 96.0 144 54

1-1/8 46 31.8 108 287 74 68.5 190 131 318 9-1/2 375
11 38 37.6 75.2 53.4 107 152 57

1-1/4 515 35.1 119 318 825 76 210 146 35.1 12 5.31
12 40 416 83.2 59.0 118 160 60

1-3/8 57 38.1 133 35.1 92 84 233 162 38.1 13-1/2 7.18
13 42 46 91.9 65.3 131 168 63

142 60.5 414 14 38.1 98.5 92 254 175 41.1 17 8.62
14 44 50.5 100 71.8 144 176 66 ! °
15 46 55 1 110 78 4 157 184 69 1-3/4 73 51 178 445 127 106 313 225 57 25 15.4
17 50 65.1 130 93.0 185 200 75 2-112 105 70 267 66.5 184 145 453 327 79.5 55 44 6
18 52 70 140 98.4 197 208 78 3 127 825 330 76 200 165 546 365 92 85 70
19 54 755 151 106 212 216 81 3-1/2 133 95.5 372 92 229 203 626 419 105 120 120
20 56 82 164 113 226 224 84 4 140 108 368 104 254 229 653 468 116 150 153
21 58 87.5 175 120 239 232 87

WWW.FENDERSYS.COM
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MARINE FENDER
TENSIONER PRODUCTS

MARINE FENDER
SHACKLE PRODUCTS

Our tensioner is suitable for all fendering applications. All sizes are proof tested at the factory and a certificate of
testing can be supplied.

| 1? I Tensioners will be supplied hot dip galvanized according to equivalent local & international standard. Other sizes and
— - _ grades are available upon special request. o
/_\ i‘
Y r S ;
- I =
T:Iﬁ f/ _,.,\\.‘"\ - Iﬂ
— = ] ‘];ﬁi‘ =
] = \.'-,-'4_,] el
1= - \_ 1 , 55“
= 5
Size A B C B) T X Y d e
Gz 150 M30 290 110 170-220 172 28 165 55 32 28
M36 330 125 195-260 198 32 195 65 36 32
M39 365 140 215-280 220 36 215 73 40 36
Size Dimensions{mm) We[l Welght Ma2 400 150 240-310 237 40 230 80 42 40
(|n_) (T) (KG) M45 430 160 255-335 257 40 250 a0 46 40
A B D F G K M R M48 455 170 275-355 271 45 265 a5 48 45
1/4 11.9 7.85 | 6.35 15.5 19.1 404 | 246 6.35 1/2 0.06 52 485 185 200975 202 45 285 100 be 45
M56 520 195 310-410 312 50 300 105 56 50
5/16 13.5 9.65 7.85 19.1 25.4 48.5 29.5 7.85 3/4 0.1 GG 60 p—s P = 5 595 15 50 o
3/8 16.8 11.2 9.65 23.1 31 58.5 35.8 9.65 1 0.15 V64 600 225 360-470 358 60 345 120 64 50
7/16 19.1 12.7 142 26.9 36.1 67.5 411 1.2 | 1-1/2 0.22 M68 640 245 380-500 385 60 365 120 70 60
1/2 20.6 16 12.7 30.2 41.4 77 46 12.7 2 0.34
5/8 26.9 19.1 16 38.1 51 95.5 58.5 16 3-1/4 0.67 /__::"15
3/4 31.8 22.4 19.1 46 60.5 115 70 206 | 4-3/4 1.14 ‘({_’ ===
| N e
7/8 36.6 25.4 224 53 71.5 135 81 246 | 6-1/2 1.74 - | —
1 429 | 287 | 254 | 605 | 81 151 | 935 | 254 | 8172 | 252 T[] .
1-1/8 46 31.8 28.7 68.5 91 172 103 31.8 | 9-1/2 3.45 ——'—— IS
1-1/4 | 515 | 351 | 31.8 76 100 191 115 | 35.1 12 4.9
1-3/8 57 38.1 35.1 84 11 210 127 381 |13-1/2 | 6.24 Size A g ¢ P il d e t
M20 230-305 70 140 200 25 20 120 23
1-1/2 60.5 41.4 38.1 92 122 230 137 411 17 8.39
M22 250-340 78 140 220 25 22 125 28
1-3/4 73 51 44.5 106 146 279 162 54 25 14.2 M24 270-350 84 160 240 30 24 150 28
2 82.5 57 51 122 172 312 184 60 35 21.2 m27 310-420 95 180 270 30 27 180 31
21/2 | 105 | 70 | ee5 | 145 | 203 | 377 | 238 | e65 | 55 | 386 i o O 20 o 2 2 o i
M36 420-560 126 220 360 40 36 210 40
3 127 82.5 76 185 216 429 279 89 85 56 a2 TGBEED - STE 50 - T 550 6
M48 530-755 168 315 480 55 48 280 52
M56 450-550 196 230 390 60 56 330 60
MB0 680-950 210 400 600 65 60 360 65
M64 730-1010 224 420 640 70 64 380 70
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1.0 INTRODUCTION

Marine fenders provide the necessary interface between berthing ships and berth structures. Therefore the principle
function of fenders is as an energy absorption device that transformed ship berthing energies into reactions which
both the ships and berth structures can safely sustain.

Fender system can be categorized according to the mode by which they absorb or dissipate the kinetic energy of
the berthing ship. Common types used are buckling type fender system, pneumatic fender system and side loaded
fender system.

Buckling type fender system also known as elastomeric fender units are the most commonly used to accommodate
large ships.

Unit formed of an energy-absorbing rubber elements that absorbed berthing energy by virtue of work required to
deform them elastically by compression, bending or shear or a combination of such effects. These rubber fender
systems are assembled in various shape i.e. circular or longitudinal shape with panel contact or direct contact.

In such a fender system, the selection of the type of rubber fenders and their installation is influenced by factors
such as the strength of the vessel's hull, the berthing method, the configuration of the berth itself etc.

This technical data sheet details the selection procedure for the fender system to be fabricated and installed
accordingly to the reliable guidelines established for design, manufacturing and testing of the rubber fender:

Code of Practice for Maritime Structures, BS 6349 : Part 1 : 1984 : General Criteria

Code of Practice for Maritime Structures, BS 6349 : Part 4 : 1997 : Design of Fendering and Mooring System
PIANC - Marcom WG33, recommended by The World Port Development.

* Japanese Inspection Standard for Solid Rubber Dock Fenders.

EM 1110-2-1613 - US Army Corps of Engineers - Hydraulic Design of Deep Draft Navigation Projects (As a reference)
e EM 1110-2-2611 - US Army Corps of Engineers - Engineering for Prefabricated Construction of Navigation Projects
(As a reference)

2.0 DETERMINATION OF THE FENDER

The design of the fender systems shall be made generally according to the following sequence:

Determination of the ships to be moored, berthing structure appearance, berthing velocity berthing angle & future maintenance

Arrangement of fenders

Provisional determination of the type & form of fender

Determination of the fender

MARINE FENDER
FENDER DESIGN NOTES PRODUCTS

3.0 BERTHING ENERGY CALCULATION (DESIGN NOTES)

To determine the kinetic energy that must be absorbed by the fender system, the kinetic energy of the berthing vessel
is defined as:

E,. =¥M.\V?

where,

E.,, = berthing energy of the ship (kNm) ,

M = mass of design vessel (displacement in tones) = Wi/g

W = the weight of the ship (tones) ,

g = acceleration due to gravity (m/s?), and

V = speed of approaching vessel perpendicular to the berth (m/s)

The energy that the fender system must absorb is obtained by multiplying the kinetic energy of the berthing ship by
coefficients that account for the position, Ce, and type, Cs, of vessel, the location of the docking structure, Cc, and
the hydrodynamic mass, Cm.

Ultimate berthing energy under normal operational condition:

E, =%M.v.Ce.Cm.Cs.Cc

Ultimate berthing energy under abnormal operational condition:

E =%M.v:.Ce.Cm.Cs.Cc.Cab

where,

= kinetic energy (under normal conditions) to be absorbed by fender system (kNm)

= mass of design vessel (displacement in tones) = W/g

= speed of approaching vessel perpendicular to the berth (m/s)

= eccentricity factor

= virtual mass factor

= softness factor

= berth configuration factor/cushion factor

= abnormal impact factor

o 3 o

o

O0000=<

ab

3.1 Mass of the Design Vessel (M)

The displacement tonnage ( M ) of a vessel is the total mass of the vessel and calculated from the water
displaced multiplied by the water density.

Dimensions and tonnage, etc. relating to types of vessels can be estimated from the tables given as given by
PIANC :

General Cargo GRT=0.712 DWT

Bulk Carrier GRT=0.538 DWT
Container GRT=0.880 DWT

Qil Tanker GRT=0.553 DWT

Ro/Ro GRT=1.217 DWT
Passenger Liner GRT=7.657 DWT

Ferry GRT=4.490 DWT

Gas Carrier GRT=L.185DWT

Note:

DWT dead weight tonnage
GRT gross registered tonnage
M mass of vessel

M displacement tonnage of vessel

33 >3 LIAONING QINGYUAN NO.1 BUFFER MANUFACTURE CO.LTD WWW.FENDERSYS.COM

WWW.FENDERSYS.COM LIAONING QINGYUAN NO.1 BUFFER MANUFACTURE CO.LTD 34 =5



MARINE FENDER
FENDER DESIGN NOTES PRODUCTS

3.2 Approach Velocity (V)

The approach velocity ( v ) is defined as the vessel speed at initial berthing contact, measured perpendicular to the
berth.

Below are the recommended design approach velocities with refers to the 5 navigational conditions:

a — good berthing conditions, sheltered

b — difficult berthing conditions, sheltered
¢ — easy berthing condition, sheltered

d — good berthing condition, exposed

e — navigation conditions difficult, expose

Velocity (mm/s)

Displacement {1000 toane)

For preliminary design, the suggested berthing velocity can be adopted as follows:

Displacement (M) (ton) Suggested Velocity (m/s)

Up to 2000 0.30
2000 <M < 10,000 0.18
10,000<M < 125,000 0.16
Over 125,000 0.14

However, for more accurate design velocity data, it should preferably be obtained from velocity of approach record
at similar jetties elsewhere, provided that the exposure, tidal conditions and difficulty of approach are also similar.

MARINE FENDER
FENDER DESIGN NOTES PRODUCTS

3.3 Eccentricity Factor ( Ce )

Factor depends on the configuration of the berth either a continuous berth or a berthing dolphin. It is an allowance
for the energy dissipated in rotation of the ship when the point of impact is not opposite the centre of mass of the
vessel.

For continuous berth which is quarter point type of berthing, the berthing point of the vessel is some 25% of the
vessels length from the bow: Ce ~ 0.4-0.6

For continuous berth which is third point type of berthing, the berthing point of the vessel is some 33% of the vessels
length from the bow: Ce ~ 0.6-0.8

For continuous berth which is mid-point type of berthing, the berthing point of the vessel is some 50% of the vessels
length from the bow: Ce ~ 1.0

For a dolphin berth where the berthing point of the vessel is some 35% of the vessels length from the bow: Ce ~ 0.7

The Eccentricity Coefficient can be calculated based on the radius of gyration (K). the distance from the vessels
centre of mass to point of impact (R) and the velocity vector angle using the following formula:

c - K*+(R%.cos*(y) =Block coefficient
e K#+R? =Length between perpendiculars (m)
wheie =Distance from bow to point of impact

=Beam (m)
=Berthing angle

CE
LBP
7
B
K=[(0.19.C)+0.11].L, a
M, =Displacement of vessel(t)
LBF
B
PSH
X
X
X

[T AT
y=90°s-asin [‘%ﬂ]
M

CB= T | -
LGP.B‘DIPSW

=Length between perpendiculars (m)
=Beam(m)

=Seawater density =1.025t/m?
=L,./4(quarter point berthing type);
=L,./3(one third point berthing type);
=L,./2(mid-point berthing type)

3.4 Virtual Mass Factor (Cm )

The virtual mass factor can be defined as a coefficient to allow for the movement of water around the vessel to be
taken into account when calculating the total energy of the vessel by increasing the mass of the system.

For virtual mass Factor or added mass factor or hydrodynamic mass factor generally formulated as:
C,=1+%
for Ship-to-Shore type of berthing (Vasco-Costa Method), and

== D
Cy=1+3 c, B
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for Ship-to-Shore & Ship-to-Ship type of berthing (Shigure-Ueda Method)

where,
D=Draft(m)
C,=Block Coefficient
B=Beam(m) I 1 |
1
R B R TR A
Ship-to-Shore type of berthing Ship-to-Ship type of berthing

3.5 Berth configuration Factor ( Cc)

Berth configuration Factor or Cushion Factor indicates the difference between an open structure (e.g. a piled jetty)
and a closed structure (quay wall).

For open berths and corners of quay walls, Cc = 1.0

For solid quay walls under parallel approach, Cc = 0.9

3.6 Softness Factor (Cs )
Softness Factor expresses the kinetic energy portion on the berthing vessel onto the fender.

The following values are often used:
For soft fenders & smaller vessels, Cs = 1.0
For hard fenders & large vessels, Cs=0.9-1.0

3.7 Abnormal Impact Factor ( Cab )

The above formula is based on normal operation and may be exceeded due to operational berthing failure i.e engine
failure of the vessel or tug, breaking of mooring or towing rope, environmental and human error.

As such, the ultimate energy capacity of the fenders shall consider a factor of 1.5 - 2.0 safety factor against the
normal condition so as to provide a margin of safety against above unquantifiable risks.
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4.0 FENDER BERTHING ENERGY AND SELECTION OF FENDER
(CALCULATION EXAMPLE)
(A) BS 6349 : PART 1 : 1985 : MARITIME STRUCTURE - GENERAL CRITERIA

(B) BS 6349 : PART 4 : 1985 : MARITIME STRUCTURE - DESIGN OF FENDERING & MOORING SYSTEM
(C) PIANC : GUIDELINES FOR THE DESIGN OF FENDER SYSTEM : 2002

Company ABC

Project

Date | Designby | | Approved by | | Rev. |

4.1|DESIGN PARAMETERS

4.1.1|Environmental

Specific Gravity (g)
Sea Water Density (p)

mis

ton/m’

4.1.2|Vessel's Charectaristic

Length Overall
Tart Vessel

Length at Waterline

Underkeel Clearance
Seabed

!Input Required

4.2|BERTHING CALCULATION

4.2.1|Normal Berthing Energy (EN) Ref.
Most berthings will have energy less than or equal to the normal berthing energy (EN).
The calculation should take into account worst combinations of vessel displacement,
velocity, angle as well as the various coefficients

The normal energy to be absorbed by the fender can be calculated as:

En=05xM x Vg2 x CyxCcxCpxCs
(B):4.7.1
Where, (©): 4.2.1
Ey = Normal berthing energy to be absorbed by the fender (kNm)

M = Mass of the vessel (displacement in tonne)

Vg = Approach velocity component perpendicular to the berthing line (m/s)
C,y = Added mass coefficient

Ce = Eccentricity coefficient

C¢ = Berth configuration coefficient

Cs = Softness coefficient

WWW.FENDERSYS.COM LIAONING QINGYUAN NO.1 BUFFER MANUFACTURE CO.LTD 38 =



MARINE FENDER

FENDER DESIGN NOTES

MARINE FENDER
PRODUCTS

4.2.4/Added Mass Coefficient (C,,)

FENDER DESIGN NOTES PRODUCTS _
[ |
4.2.2|Approach Velocity (V) Ref.
Berthing speeds depend on the ease or difficulty of the approach, the exposure of the
berth and the vessel's size.
Conditions are normally divided into five categories as shown in the chart's key table
0.8 e —
B8 Eas-;_betmig. snem:—te&__
07 = b Difficult berthing, shallered
] ¢ Easyberthing. exposed
& 0.6 - d Good berthing, exposed
E’ | &  Difficult barthing. exposad
i 05 “\-L 3
g I k_“\‘
S oat s (A) : Table 6
g 1 (C) : Fig. 4.2.1
B oaf - L /
b 10 .
i | []
0.2 o —
ke h_h'_'--x__‘____‘__‘_ 3 "'*____‘_‘H
--’. ----- '-’-—'-.-‘::‘h::--”"'—-\-,--:‘- ----------- ".g.::E:-:-“'-:——- - =
- [use wna cauron R R s oo
01.000 10,;]0(} 100:000 500,000
Deadweight (DWT)*
Use Vg = m/s
Input Required
4.2.3/Block Coefficient (Cjg) Ref.
The block coefficient (CB) is a function of the hull shape and is expressed as follows:
where,
M
CB'= =
~_B Lgp X B X D X pey
[P Mp=displacement of vessel (t)
Lgp = length between perpendiculars (m)
B = beam (m)
D = draft (m)
psw = seawater density = 1.025¢/m3
(C):4.24
120000
CB = = 0.49
362 x 66 x 10 x 1.025
Use Cy = -
i Input Required

39 LIAONING QINGYUAN NO.1 BUFFER MANUFACTURE
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Ref.
The added mass coefficient allows for the body of water carried along with the ship as it
moves sideways through the water. As the ship is stopped by the fender, the entrained
water continues to push against the ship, effectively increasing its overall mass.
Condition 1 Condition 2
Ke = 100 > 01 D = 1.00 R Vg = 015 > 008 m/s oK
K. /D = 701000 | Shigera Ueda | Vasco Costa
PIANG 2002 (1981) (1964) & BS
Side Approach Condition Cy Formula| Cy |Formula| C,,
K
Ze <o 1.80
g (B):4.7.2
K, I _”‘D B 20 (C) 425
0152506 1.80 +2_C,*B 1.49 Gu=14 1.3
=05 1.50
Cu
i A
7 -— s
| _ & 1.4
Average Cy, = =
ulnput Required
4.2.5|Eccentricity coefficient (Cg) Ref.
The Eccentricity Coefficient allows for the energy dissipated by rotation of the ship about
its point of impact with the fenders
¢ = angle between velocity vector & line
between point of contact & centre of mass
Lgp = length between perpendiculars (m)
R = centre of mass to pt. of impact (m)
Berthing Cases X (m) y (m) R (m) & (%) RiLge
1/4 pt. berthing | Lgpf4 | 90.5 90.5 B 96 0.27
1/3 pt. berthing | Lge/3 | 121 [(Lgp/2) -X| 60.3 |,/ ¥3+ 5} B9 | 78 0.19 (B) :4.7.3
1/2 pt. berthing | Lge/2| 181 0 . 33 0.09 (C):4.24
1.0
09— NP 4°
[
a8 \ \\ Design as
o7 -
RYEERANS
Ce @5 S 1/4 pt. Berthing
I as
0.3
0.2 For berthing model
diagram see
0.71 Figure 2.3.1
) From graph, Cg = -
a o1 az o3 04
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[ ——— [—— |
4.2.6|Berth Configuration Coefficient (C.) Ref.
When ships berth at small angles against solid structures, the water between hull and 4.3 FENDER SELECTION Ref.
quay acts as a cushion and dissipates a small part of the berthing energy
Fender Brand FENDERSYS
Condition 1 C Condition 2 C
= swm:’: =on < —— .‘..,S:..’ on < Fender Model SC1450-RE
Performance at Energy A:s?l;ptton (E) Reactlonkilorce (R) FENDERSYS
e Fender
— 1.0 0g |B:475 52.5% Rated Deflection 1007 1582 Catalogue
Open structures including berth e ——— (C) 427 55% Maximum Deflection 1066 1682
come'rs approach. (berthing angles < 5°)
Berthing angles = 5° Design Condition to be fullfilled :
Very low berthing velocities Under keel clearance less than
Large under keel clearance 15% of the vessel draught Energy Absorption ( E ) capacity of . Abnormal Berthing Energy produced by
the Fender provided Vessel (EA)
Use C. = 4
!%mut Regquired ' ' 1007 kN-M > 90857 kN-M .. Ok
4.2.7|Softness Coefficient (C,) Ref.
Where fenders are hard relative to the flexibility of the ship hull, some of the berthing
energy is absorbed by elastic deformation of the hull. 1066 kN'M = 90857 kN'M ...... Ok
Condition 1 Cs Condition 2 Cs
B):4.7.4
Soft fenders (&f > 150mm) 1.0 Soft fenders (6f < 150mm) 0.9 ?Ci‘ 426 4.4/CHECKING ON BERTH LATERAL CAPACITY Ref.
Use Cg = } Pile Type
F' T : Pile Size (mm) Manufacturer
b Sl Pile per pier, n (nos.) Pile Catalogue
ormal Berthing Ener E Ref. : g
428 B Eergy ) = Ultimate Resistance of and Jetty
Installed Pile Capacity, F 1700 ge?;ggetr/As-
. . - kN) uilt Data
Exy=0.5xM x Vg2 x Cy x C¢ x C¢ X Cg (
Ex Ve et b Design Pile Depth, H (m)
= 0.5 x 120000 x 0.0225 x 153 x 0.40 x 1.00 x 1.00 o
Favourable condition: (Pass)
SRR R Resistance Force of the single weakest pile, Fu > R max
= ; -m
429 |Abnormal Berthing Energy (Ex) Unfa.wourable condition :(lfaii) .
Abnormal impacts arise when the normal energy is exceeded. Causes may Resistance Force of the single weakest pile, Fu < 'R max
include human error, malfunctions, exceptional weather conditions or a
combination of these factors.
Since Fu>Rmaxie. 1700 kN > 1682 kN -Fassed. Fender
E.=Ab | berthi to be absorbed b selected is Ok!
= Fe % » = Abnormal berthing energy to be absorbed by
EA = E" whers the fender (kNm) B)-4.9
PIANC recommends that ‘the factorof ~ Fg = Safety factor for abnormal berthings {{:C) 4028
abnormal impact when derived should be Ey, = Normal berthing energy to be absorbed by the s
not be less than 1.1 nor mare than 2.0 fender (KNm)
unless exception circumsiances p(E}\r‘EH‘.
Source: PIANC 2002; Section 4.2.8.5.
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5.0 FENDER FRAME CALCULATION (DESIGN NOTES)

5.1 Fender Panel Design
Fender panel are designed as either a Mild Steel / High Tension Steel Close-type Box Girder which consist of frontal,
back and horizontal stiffening members, or as an Open-Type Girder.

Regardless of type of panel system, all shall be designed to structurally withstand-able to resist the maximum load
from vessel's berthing as explained in Section 1-4 of this design notes.

The panel shall be structurally designed to cater for direct vessel impact on the panel surface and tension load of
the chains. The panel at normal berthing circumstances will fall under 2 load transferred conditions as below :

5.1.1 Load Case 1 - Frame at Full Face Load Contact

This case often arises during berthing at high free-board vessel condition.

R = WsF
- F=‘?L'_R %_ ]
W=2'f.a
3 & . M....=M-,z=\:—fz=“2'—fil:-a

fnrarhr%:» F=0

where,
b R = Reaction of rubber unit (kN)
w = Uniform load across panel face (kN)
F = Equilibrium load (kN)
L = Contact length of panelace (m)
o Mooy = Maxmum bending moment (kNm)
MR = Moment at R (kNm)

5.1.2 Load Case 2 - Frame at Lower Face Load Contact
This case often arises during berthing of low free-board vessel during low tide.

T

- =
+
=

Iz

-
w

2
-

Mo = MyenToa <Fob

where,

R = Reaction of rubber unit (kN)

W = Uniform load across panel face (kN)
F = Equilibrium load (kN)

L = Contact length of panel face (m)
My = Maximum bending moment (kNm)
Mg = Moment at R (kNmj
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5.2 Chain Design
Chains are used to resist high load impact from berthing of vessels.

5.2.1 To enable the chains to perform well, basic configuration and design factor as below shall be taken into
considerations :

¢ Right length of chain in a correct oriented plane of brackets is necessary to avoid excessive slack. Chain adjuster
shall also be considered to control the excessive slack.

* Open link chain type is preferred rather than stud link chains which might loosen after series of repeated loading
that significantly loosen it original strength.

¢ \Weight chain shall be initially set at 15-25° to the vertical and shear chain at 20-30° to the horizontal.

e Safety factor of 2-3 times the chain breaking load shall be included during design to minimize the risk of chain
breakage.

= Weaker link i.e. the shackles shall be installed as first breaking point before the chains.

5.2.2 Chain Calculation &= asin [%I -

Basic formulae ° 2 Hy=Hy -8
I i .| H . | Hi-58
=asin |—| or &= asi
bz = asi L ] &b n ’ L
(e XR))+W
L= 9.81-n-cosdy;
MBL = Fo-SWL
where,
L = Static angle of chain (degrees)
H, = Static offset between hrackets (m)
g = Beanng length of cham {mi
H; = Dynamec oftset botween brackets at &; (m)
B = Fender compression (m}
&y = Dynamec angle of chain (degrees)
SWL « Sale Working Load of cham (tonne]
— — p « Frction coeftficient of face pad material
= 015 tor UHMW.PE facings. typically
i IR« Combined reacton of all nubber fenders (kN)

— x n «  Number of chains acting together

w MBL + Minmum Bresking Load of chain {tonne)
Fs = Factor of safety = 2-3 (typically)

5.3 Flexural Strength Calculation

By taking into consideration on the worst loading condition, the panel in both long & short span section shall be
structurally analyzed for tensile, compressive and shear strength.

z ®
%
P b . a e t N =l
- L - ®
H-2t H
‘_' I
W
L = 1
T P b
5 T
Long Spanned Panel Section Imaginary combined section
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X = centroid of the system in x-axis (mm)
5 ® y = centroid of the system in y-axis (mm)
%
= w > ! t'm@ x = centre of elements to reference plane in x-axis (mm)
JL ll_ iL iL y = centre of elements to reference plane in y-axis (mm)
H-2ut H
t AA = sectional area of elements (mm?)
T 7@ . : I, = moment of inertia of the system in x-axis (mm?*)
R (T—a 53) Iv = moment of inertia of the system in y-axis (mm*)
- O g 4
Short Spanned Panel Section Imaginary combined section s momentef Inertia.of slements in:x-axls: (mm?)
I, = moment of inertia of elements in y-axis (mm?)
Tensile & Compressive Stress for Bottom and Top Section of Fender Panel d, = centre of elements to centroid plane in x-axis (mm)
; , d_ = centre of elements to centroid plane in y-axis (mm)
fox < fox’ @and foy < foy LY I
fox = Mmaxy (N/mm?) ; and foy = MmaX (N/mm?) = Wklban syste i)
hx '—IM ! y _|:|uax_ H = height of system (mm)
X ¥
Shear Stress for Bottom and Top Section of Fender Panel 5.4 UHMW PE-Pads Design
, , UHMW PE pads are low friction pads bolted to the frontal frame of fender. The PE pad of 0.1-0.2 coefficient of
fux < fux’; ar_1d foy = fVV B friction shall be installed to prevents the vessel hull from being damaged by the steel panel and also protects the
fix = VmaxQAY ; and fuy = VmaxAAX : elastomer in fender assembly.
|xxL [yyH
Required area for panel at where the UHMW PE-Pads is going to be installed, shall be calculated by taking into
i i issi ip hul low :
where, consideration on the permissible ship hull pressure as follow -
X = ZXAA (mm) = x18A1 + X2AA2 + X3AA3 + ... + Xp1+AAn1 + XnAAn ULCC & VLCC 150-250kN/m? - j : %
- Z0A B A DAy DA Aha1 AAq Tankers 250-350kN/m? : $ I—L
y = ZyAA (mm) = y1AA1 + YoQA; + Y3AAs + ... + Yn1+AAn1 + YnAA, :
SAA SAA SAA,  SAA; AAn1 AA, Product & Chemical Tankers 300~400kN/m? 7 EE! A R A
Bulk Carriers 150-250kN/m?
R o o—#
Post-Panamax Container Ships 200-300kN/m?
and " "SRR S
' . Panamax Container Ships 300-400kN/m? H, H,
lx = Zhx + ZAAdy —e o —
Sub-Panamax Container Ships 400-500kN/m? °
= (Ixx1 + lxx2 + Ixx3 TN |x)((n.1) + [xxn) + (A;\dy‘l2 + AAdy22 + AAdsz T oies Mdy[n-ﬂz + Mdynz) P
Iy - ZIW + YAAd2 General Cargo(un-belted) 300-600kN/m? i SR A N |G
= (Iw1 + Iyy2 + Iwa L |yy(n—1) * Iyyn) + (AAdﬂz + Mdﬂz + AAdx.‘Sz b @ de{n—1}2 + AAdxnz) Gas Carriers 100-200kN/m? U e ==Y
where P- 2R <P, DI S T "N
f,, =max tensile/compresive strength in x-axis (N/mm?) Wy H; Yol e o ee Ll
f,, =max allowable tensile/compresive strength in x-axis (N/mm?) ke |4— w,—.l
f,, ~=max tensile/compressive strength in y-axis (N/mm?) '
f,, = max allowable tensile/compresive strength in y-axis (N/mm?) P=Hull pressure(kN/m?)
f,, = max shear stress in x-axis (N/mm?) Y R=Combined reaction of all rubber fenders(kN)
f, = max allowable shear stress in x-axis (N/mm?) W2=Panel width excluding lead-in chamfers(m)
f,, = maxtensile strength in y-axis (N/mm?) H2=Panel height excluding lead-in chamfers (m)
fw = max allowable tensile strength in y-axis (N/mm?) o .
M __ = max sagging/hogging moment (Nmm) Pp =Permissible hull pressure(kN/m?)
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6.0 SAMPLING & TESTING OF FENDER 6.4 Packaging & Delivery

The rubber fenders will be packaged including all chains and hardware while being delivered to the site so as to

6.1 The specimen for testing and inspection of the materials, dimensions, and performance will be sampled as prevent damage to the fenders.

specified below. All testing is conducted in-house or accredited 3" party laboratory, with the option of third party

witnessing. Prior to shipment to site, the panel's UHMW-PE Pads will be firstly attached.
Test | No. le For Testi Testing P F
Bos i Cuon Sariple FarTesing geling Frocedure & Forms The fenders are supplied/shipped in components. Upon receipt of the shipment, confirmation on the size, quantity
Material testing for Rubber 1 set Refer Annex 1 and attachment of all required testing certificates of the components will be made.
Rubber fender performance test 10% of total ordered for each Fender Type/Size | Refer Annex 2
6.5 Installation Procedure
Dimension All fender pars Refer Annex 3
] ] . Each and every fender requires unique assembly and installation procedure. Kindly get in touch with our technical
Chain breaking load 1 set for each combination Refer Annex 4 guys to assist on detail assembly and installation procedures to fully maximized the work-ability of the installed
Material Testing for UHMW PE-Pad | 1 set Refer Annex 5 fender system;

6.2 The specimen to be used for the material test will be taken directly from the product or from the rubber prepared
in the quality check and under the condition of the same vulcanization as the products.

Only units which satisfy the specifications will be passed for shipment.

Items to be provided upon delivery of the fender systems will include the following items:

* Test certificates for the rubber material properties | 'ﬂ ..?'
» Test certificates for fender performance —
= Dimensions check on fender systems o ?2}4‘.

i

- TN

6.3 Performance Verification to test the capabilities of the rubber fender units will be demonstrated by testing in
accordance to Chinese Standard or PIANC 2002 through In-House or Third-Party Testing Body based on client’'s
requirement.

In general, the performance verification will undergo some preparations, testing and data recordings as follow:

* All fender units will be given a unique serial number which can be traced back to manufacturing and testing records.

* Fenders will be tested under direct (vertical) compression.

® Compression speed will be 2~8 cm/min.

¢ Test temperature is at 23°C +5°C.

» Reaction force will be recorded at intervals to at least a deflection at which the permitted minimum energy absorption
is achieved.

= Energy absorption will be determined as the integral of reaction and deflection i.e. area below the graph.

e The result of the first compression cycle will not be recorded.

e The average performance from the second and third compression cycles will be less than the permitted maximum
reaction and more than the permitted minimum energy absorption. Sampling will be 1 in 10 fenders (rounded up to
a unit).

e If any sample does not satisfy the specifications, sampling of the remainder will be increased to 1 in 5 fenders
(rounded up to a unit), excluding non-compliant units.

* |f any further sample does not satisfy the specifications, all remaining samples will be tested. Only units which satisfy
the specifications shall be passed for shipment.

« Non-compliant units shall be clearly marked and isolated.
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Annex. 1 - Rubber Fender Material Testing Form

;es_t C‘ertificates . Rubber Material Properties (nxli? i??—ic:igr;t] 1 Reacno; N TOI"IS}DIa:: By Readmfs AVE. EZ?EKS:?;? ;EZLK;:%
rojec
Product 1.D., 3 9
Fender Size 3
Product Date L,
Delivery Date : Time am/pm 15
Arrival Date : Time am/pm 20
P.0. No. : 25
D.O. No. : 30
Test Result Summary : 22
Rubber Material Properties Testing Standard | Reguirement | Testing Result Remarks 45
1 Tensile Strength (MPa) ASTM D412 DIE C =16 P
2 Elongation at Break (%) ASTM D412 DIEC >350 e
3 Compression Set(70°C, 22h, 30%) ASTM D385 =30 55
4 Hardness (SHORE A) ASTM D2240 <78
5 Tear Resistance DIE B ASTM D624 280 Qraph t‘O be plotted: _ B . _
6 gtzr.:::.efgiséﬁr:‘jgopphm at 40°C and 20% — g?a}:/li(?ri:ge i)Reaction Vs. Deflection ii)Energy Absorption Vs. Deflection
7 Abrasion Resistance (mm?) ASTM D5963-04DIN 53516 <100
Hot'sir Aging Te“5ib§"e”9m (MPa) [ASTM D412 DIEC 2125 Graph 1: Reaction Vs. Deflection Graph 2: Energy Absorption Vs. Deflection
8 (70°C.96h) Elongation at Break (%) |ASTM D412 DIE C oﬁz_zsf’v 8 Reaction Vs.Deflection i Energy Absorption Vs.Deflection
Hardness (SHORE A) |AsTM D2240 T M i -
140 o0
Notes: ‘;’: 3
Tested By: Verified By: i in
Name : Name : :_'% E “
Designation Designation § ‘EE ; E
Date Date - E .
Initial : Initial ¢ b
}31 F.i]
: 1:
Annex. 2 - Fender Performance Testing Form ——— 30 e
Test Certificates  : Fender Performance Test e Difiesion i Haiah] ‘
Project . Notes:
Test Description : Compression Test
Product 1.D. ; Tested By: Verified By:
Fender Size : Name : Name :
Product Date : Designation : _ Designation
Delivery Date ; Time am/pm Date Date
Arrival Date : Time am/pm Initial - Initial
gg :2' Test Result Summary
Description Deflection(% Height) Required Tested Tolerance(%) Remarks
Tabulated Results: Energy Rated #10%
i)Deflection (% of Fender Height) ﬁfﬁ?ﬁ;m" T 0%
ii)Reaction (Tons) ' Boted 100
iii)Energy absorption (Tons-m) Eoera:;:i?l?hl) - = :
Date Tested : Start: End: ax: $10%
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. . ’ 3. Chains & Accessories
Annex. 3 - Fender System Dimension Tolerance Inspection Form

TastCailificates  ‘Fender Dimension Tolershces Description Required Dimension-mm | Required Dimension-mm | Tolerances Remarks
Project ’ Chain Length + 4%
Test Description  : Manual Checking
Product 1.D. Chain OD £ 2mm
Fender Size
Product Date Shackle Length + 4%
Delivery Date Time am/pm
Arrival Date Time am/pm Shackle OD *2mm
P.O. No.

D.O. No Tensioner Length + 4%
Tensioner OD 1 2mm
1.Rubber Fender
Description Required Dimension-mm | Required Dimension-mm | Tolerances Remarks Notes:
Length +40mm Tested By: Verified By:
ame : Name :
Width - Long +40mm hName ame
Designation Designation
Width - Short +40mm Date Date
Initial Initial
Height +40mm
oD 3 4% 4. UHMW-PE Pad
(+]
iB i G o Required Dlr_nensmn Measured
Description (Long x Width x Dimension-mm Tolerances Remarks
Thick x Holes) - mm
2 Fender Panel Type 1
oo i Required Dimension Measured
Description (Long x Width x Thick) - mm Dimension-mm Tolerances Remarks Type 2
Front Panel +40mm Type 3
Back Panel +40mm Type 4
Type 5
Top Panel +40mm ype
Type ......
Bottom Panel +40mm
Left Side Panel +40mm Notes:
Right Side Panel -
. A 0mim Tested By: Verified By:
Stiffeners Spacing +40mm Name Name:
Designation Designation
Drilled Holes S Date Date
Initial Initial
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Annex. 4 - Chain Breaking Load (BL) Test Annex. 5 - UHMW-PE Pad Material Testing
Test Certificates : Chain Breaking Load Test Test Certificates - UHMW-PE Pad Material Testing
Project : Project
Test Description  : Breaking Load Test Test Description
Product 1.D. : Product I.D.
Fender Size : Fender Size
Product Date : Product Date
Delivery Date : Time am/pm Delivery Date : Time am/pm
Arrival Date : Time am/pm Arrival Date : Time am/pm
P.O. No. ; P.O. No.
D.O. No. : D.O. No.
Chain Assembly Requirement Testing Result Remarks UHMW-PE Pads Properties Testing Standard | Requirement |Testing Result | Remarks

Weight Chain ’ Viscosimetric /

I =

(a)Shackle ®__mm, Grade__ | >_ kN (BL)x___SF —::: Malecular. Weldtt taimol) ASTM D 4020 81 PRI

® , Grad -

(b)Chain ___mm,Grade__ | >_ kN(BL)x__ SF o

(c)Tensioner ®__min, Qrade.__. |»__KkN/(BL)x.__SF — 2 [Tensile Strength Break (MPa) ASTM D 638 238

Tension Chain

(d)Shackle ®___mm, Grade__ > kN(BL)x___ SF —_ N 3 Tensile Strength(MPa) ASTM D 638 220

) ®_ mm, Grade___ > kN (BL) x SF N

(e)Chain — — KN

@®  mm, Grade > KkN(BL)x_ SF —_—

(f)Tensioner 4 Elongation at Break(%) ASTM D 638 =300

Shear Chain ® _mm, Grade > KN (BL) x SF kN

(g)Shackle - T kN

St ®__mm, Grade___ (> kN (BL)x___SF — 5 Tensile Modulus(MPa) ISO 527 /ASTM D 790 B 2650

(h)Chain @®  mm, Grade > kN (BL) x SF kN

Tensioner T T

?ther Chain ® _mm, Grade > KN(BL)x___SF kN 6 Hardness(Shore D) ASTM D 2240 266

()Shackle ®  mm, Grade > kN(BL)x___ SF kN

(k)Chain kN 1ZOD Impact, Notched

®  mm, Grade >  kN({BL)x___ SF — -

Tensioner 7 (ft-lbs/inch) ASTMD 256 A No break
Note : SF - Safety Factor lies between 2 to 3 8 Friction Coefficient ASTM D 1894 =0.15
Notes:

Notes:
Tested By: Verified By:

Tested By: Verified By:
Name : Name : y y
Designation : Designation Narr'ue T Narrlae T
Date - Date Designation : Designation

L . Date Date
Initial Initial

Initial  : Initial
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Super Arch Rubber Fender System Super Arch Rubber Fender System Super Cell Rubber Fender System
---North Sea Fleet ----Navy Base ---Sharjah,U.A.E

Cylindrical Rubber Fender System
----Dalian Port, China D type Rubber Fender

----The Three Gorges power Station

Cylindrical Rubber fender System V type Rubber Fender System
Super Cell Ruber Fender --RigaPott = Philippines

|?E_I_\Iﬁb N F R__ | _. —--Shanghai Port, China
PROJECT
REFERENCE

LIAONING QINGYUAN NO.1 BUFFER
MANUFACTURE CO.,LTD

"
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OTHER MAJOR PROJECTS REFERENCE PRODUCTS

OTHER MAJOR PROJECTS REFERENCE

Dalian Cihang Marine
NO. PROJECTS CUSTOMER PRODUCTS YEAR 21 Dalian Shipyard O Marine rubber fender 201511
Yea Sanya Oil Terminal EMBA D type rubber fender&A type rubber fender 2013.1 22 Dalian Port Port of Dalian Group Corporation Super Cell Rubber Fender SC1700H 2015.12
2 Dayao Wan port, Berth 16# | Dalian Port Company Limited Super Cell Rubber Fender SC1700H 20135 23 Sharjah UAE Super Cell Rubber Fender  SC1250H 2015.12
3 Huanghua Port ccce Super Cell Rubber Fender SC1450H 20136 24 Riga Latvia Cylindrical Rubber fender 1000*500%1500 2016.3
j LISER L e Super Cell Rubber Fender SC1000H : - ihici *500*
4 Dalian Port otttz Grokip uper Cell Rubber Fender SC1 2013.7 25 Riga Latvia Cylindrical Rubber Fender 1000*500%1500 2016.5
) 1.Super Cell Rubber Fender SC1250H 1.A Type rubber fenders
5 Huarun Haifeng Power Plant ceee 2. Super Cell Rubber Fender SC800H 2013.10 26 Batagnas Philippines A600*420*1500A800*600%1500 20167
3D Type Rubber Fender 4 AType Rubber Fender 2.Cylindrical rubber fenders 45022571500
Dalian Harbour 1.Super Cell Rubber FenderSC1250
Dalian Port i : : : IR " *
6 el Construction Group 2.D Type Rubber Fender 201811 - Singapare Rilgpe Cylindrical wubber fenders 530726571000mm WIBE
7 Angola TME Company Super Cell Rubber Fender SC1250 2014.1 28 Riga Latvia Cylindrical Rubber Fender CY1000*500*1500 | 2016.10
8 Libya TME Company Super Cone Rubber Fender CT500 2014.2 29 Trondheim Norway D Type rubber fender D300"30073000mm 2016.11
Huludao Liutiaogou Port, Port of Huludao 1.Super Cell Rubber Fender SC1450H Guangzhou Gangcheng D300*2000
Berth 6#, Berth 7# Berth 8#, 20143 G hou Sal B . )
9 Berth 0% Group Corporation 2.D Type Rubber Fender 30 vangzhou Salvege SUeR | Esotrica) Equipment Co. Ltd DA500%1500 ki
Huludao Liutiaogou Port Port of Huludao
A 2014.5
10 Berth 1#, Berth 2# Group Corporation Super Cell Rubber Fender SC1450H
11 Tianjin Port Tianjin Port Navigation Lock Square Rubber Fender 300x4000 2014.7
12 Dalian Pikou Terminal Dalian Harbour A Type Rubber Fender A300 2014.8
Construction Group D Type rubber fender D300
United Qil Port of i i Alli
13 it o_ 2 Southérn Qhing:Zhuhial Alied A Type rubber fender;D Type rubber fender 2014.9
Southern China Oil Company Limited
; Liaoning Dalian Ocean 2o
14 Dalianwan Port A Cylindrical Rubber Fender CY1000*500°2500 | 2014.9
Fishery Group
15 Dalianwan Port Liaoning Dalian Ocean | cyiindrical Rubber Fender CY1000°500°1000 | 2015.2
Fishery Group
16 Huludao Liutiaogou Port Port of Huludao Group A type rubber fender AB00 2015.3
Zhuanghe Port Corporation D Type rubber fender D300
e China Shipping
. DA400 D300 20155
17 Huludao Liutiaogou Port Gonstruction Grop 4
18 Dalian Lushun Port Port of Huludao Group | & inyrical Rubber Fender CY1800%900*2000| 2015.7
Corporation
19 China Shipbuilding Bureau CRPGE 1.A Type rubber fender 500*375*1000 2015.8
Heavy Industry 760 2.DType rubber fender D300
. : 760 projects in the construction
Dalian Sh o 2015.1
20 alian Shipyari of e Minlsty of constraction A Type rubber fender A500
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MARINE BOLLARD PRODUCTS

WARRANTY

FOR ALL TYPE OF BOLLARDS

FENDERSYS BOLLARD WARRANTY PROGRAMME

MARINE FENDER
PRODUCTS

S
V- LA
&

We have confidence in our products and in their reliability. That is why we have decided to offer our bollard with up
to 5 years warranty.
If our bollard is proven failed under normal designed mooring conditions and was not due to accident or operational
flaws, we will compensate with the new one straight to u doorsteps with no future question asked.
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MOORING BOLLARD

MARINE BOLLARD
PRODUCTS

® DOUBLE BOLLARD Vi breaking g o
Nominal Reference et o Ve Isyibesd
. DIH1| b |B | L | h |calculated Wire rope sisal | fibre
diameter " Py fibre | rope
mass(kg) NO.2[NO.4[NO 5[NO 6] rope
100 114 (150 |250 |165 445 | 50 | 189 |20 |10 | 8 | 8 [ 63|20 | 14
. = 125 139 [190 | 315 [195 | 540 | 60 | 294 39 (11210 | 9 | 8 |24 | 18
iy 160 165|250 400 | 225|670 | 70 | 447 | 49 | 14 |125| 10 | 10 | 28 | 20
‘-'J; \>.
- > 200 216|300 (500|290 |860 | 85 | 795 | 78 | 18 | 16 125|125 36 | 286
“”»«’ 250 |267 |380 [630|360 1065|100 | 139 [118 [224| 20 | 16 | 14 30
315 318 |480 | 800 | 430 |1300[125 | 261 196 | 25 [224| 20 | 20 | 55 | 39
'__R_
f 3 355 355|530 | 890 | 480 1475|145 | 361 | 255 | 30 | 25 224|224 65 | 45
| | | 400 | 406 |600 [1000| 550 [1630|160 | 502 | 314 [335| 28 | 25 | 25 | 75 | 53
| i | T 450 | 457 [680 [1130|620 |1840[170 | 685 |382 |33.5[315| 30 | 28 [ 80 | 56
T ! L] 500 508 | 750 [1250| 690 2040|190 | 911 | 451 | 40 |335[31.5| 30 | 90 | 64
560 558 |830 |1380] 750 |2240[210 | 1208 | 549 37.5|355|335|100 | 70
630|609 |940 [1570| 820 2510|225 | 1601 |686 375| 40 | 355|110 | 77
1 710 711 {1050|1750| 960 |2840[ 260 | 2252 | 804 40 |425| 40 |120 | 84
800 812 [1200[2000{1100/3240| 295 | 3071 | 981 45 | 475|425
® CAST IRON BAR TYPE CHAIN CABLE STOPPER(BOLT MOUTING)
Nominal |Cable Reference
) B H L h | B2 calculated
NO. Dia. mass(kg)
19 1719 | 195 | 190 | 270 | 32 | 32 22
22 20-22 | 215 | 216 | 310 | 37 | 38 31
25 2325 | 240 | 241 | 345 | 43 | 43 44
28 26-28 | 265 | 270 | 385 | 48 | 49 58
32 30-32 | 305 | 305 | 435 | 54 | 55 89
36 3435 | 340 | 342 | 490 | 61 | 61 122
£ s 40 3840 | 370 | 378 | 540 | 68 | 65 160
e, \],r pu— i 44 4244 | 405 | 412 [ 500 | 75 | 72 208
N /f}\ ) H’q’* —— 48 4648 | 440 | 450 | 640 | 82 | 78 272
LA W —ﬁjﬁ; 52 | 5052 | 470 | 491 | 695 | 88 | 85 338
@Eﬁ PSSR 56 |54-56 | 495 | 522 | 745 | 95 | 92 414
L | 8 | 60 5860 | 530 | 564 | 795 [ 102 | 98 505
64 62-64 | 565 | 600 | 850 | 109 | 104 618
68 6668 | 590 | 635 | 900 | 116 | 110 737
: Nominal dia of applicable
Nomlnal LlttlH el sl T chain cable and rope(reference)
size(mm) (k9)| wire rope | Hemp rope
100 |100]170] 76 [141] 60 | 12 |37 14 18 i
150  |150]250]110(205]110] 16 [10.5 16 22 il [
200 200{340|150|280|150| 20 | 24 18 28 . ey
250  |250(434 | 200|372 |160| 24 | 48 | 20(6x12) 50 L Jf 1 3
300 |300|528|250|464 |200] 28 | 83 [ 22.4(6x12) 60 ik ' g .
350 350|600 | 2504851220 30 |103| 24(6x24) 70 —4 ok
i
400  |400|672|250|506|240] 32 [136] 26(6x24) 80 - by
450  |450|746|250(528|260] 36 [184| 30(6%24) 85 L u ) 5
500 |500[820(250]550(280] 40 [232] 35.5(6x24) 90

WWW.FENDERSYS.COM
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Nominal MasJ Nominal dia of applicable
sizeqmy | & 11| 1| H1[H2| B [ 2 C“\Z:‘::‘::"d “’::‘::3::’ -
T
150 |150|300]110 260|202 [129 15 16 40
200 |200(368|150 |318 250|143 ] 21 18 45
250  [250(430]200 (380 308[155] 27 | 20(6%12) 50 Ty
300  |300(500|250 |450 |372|169] 43 | 22.4 (6x12) 80
350  [350 (560|250 460 |378(179| 51 | 24(6x24) 70 /
400  [400(632|250 (482|394 |185| 77 | 26(6%24) 80 CT
450  [450|700|250 |500 | 406|209 |102 | 30(6%24) 85
500  |500|760|250 |510|412|219[115| 355(6%24) 90
® DOUBLE BOLLARD Nominal Dimension(mm)
mm | 1 L2 B B1 B2 n|Vasskg)
50-52 425 470 70 165 230 130 55
54-56 450 500 75 180 250 140 70
58-60 475 540 80 195 260 150 83
62-64 500 580 85 205 270 160 99
66-68 530 610 90 220 300 170 121
70-73 560 660 100 235 310 180 144
76-78 600 700 105 260 340 195 180
81-84 620 760 110 270 360 210 219
87-90 695 810 120 295 390 225 280
92-95 725 860 130 305 410 235 321
97-102 765 920 135 330 440 255 386
105-111 805 1000 145 350 470 275 465
114-120 | 850 1080 160 370 510 300 586
124-132 | 910 1200 175 395 560 330 723
Type A
TPEA _ Nominal dia of applicable
gggz:ﬂﬁ:) Ll | e Tl e | s Mfsscgzm.cable;nd rope{referer?ce
kol | G | Mome | e
400 | 400 | 780 | 570 | 300 | 680 | 460 | 350 | 210 | 5060 | 30 80
500 | 500 | 940 | 690 | 400 | 840 | 580 | 400 | 340 | 6273 | 40 )
600 | 600 [1100 | 810 | 450 | 950 | 655 | 450 | 490 | 7692 | 50 100
700 | 700 1260 | 930 | 500 {1060 | 730 | 500 | 600 | 95114 | 60 110
800 | 800 |1420 |1050 | 600 |1220 | 850 | 550 | 880 |117-132| 70 120
TypeB
s Nominal ma?nmcjgi ::?dorl?;{pgf:b;oe)
size(mm)| b | L1 L2 H [ H1[H2 |H3 [H4 | B Mass _
(kg) | Chain | Wire | Synthetic
cable | rope | fibre rope
400 | 400|800 600|300 320 | 300 [ 200260 [ 350 | 190 | 5060 | 30 80
500 | 500|960 | 720 | 400 | 370 | 350 | 250 | 310 | 400 | 310 | 6273 | 40 90
600 | 600 |1120| 840 | 450 | 420 | 400 | 300 | 360 | 450 | 460 | 7692 | 50 100
700 | 700 |1280| 960 | 500 | 470 | 450 | 350 | 410 | 500 | 660 | 95-114 | 60 110
800 | 800 |1440(1080| 600 | 520 | 500 | 400 | 460 | 550 | 830 |117-132| 70 120
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= il I k) st s —
ST - ______________..J-— T T Pa—
-—--—'_._-—__
’ | Dia of applicable ro
Pt o wle |8 | oot |oe |os oo Catosted ™ (rence)
. stri
(mm)  [material Pl 6 [oncane Wire rope
- '| : P 1652|1143 206 | 158 330
. f 150 |5 |480 | 280|460 475 120|210 [ 164 20 | | ®
— 7 P 216.3]1652] 256 | 206 604 |
o — = 200 g ] 960 | 320520 '5o0 [ 170 | 260 [210 586 | -~ -
x
P 267.4|216.3] 308 | 256 102.9
- 2545 28 .
g | 250 75640 | 360610 a5 1220 310 [ 260 94.1
‘ | 300 P les0 | 380 | 660 1318512674 550 [ 308 1540 | 455 }
! Lo i s 380|680 20 [ 270 310 138.0
350 P 720 | 420 | 720 3556|267 4 400 312 186.3 376 ~
s 360 | 270404 [ 314 171.7
Nominal Mass
sizaim) | B b L || R e
58-60 | 600 | 95 | 780 | 102 | 182 | 394 | 495
6264 | 630 | 101 | 835 | 109 | 191 | 421 | 582
6668 | 660 | 107 | 885 | 116 | 200 | 446 | 701
7073 | 700 | 115 | 950 | 125 | 212 | 478 | 846
7678 | 750 | 123 [ 1015 | 133 | 222 | 511 | 964
81-84 | 800 | 134 | 1095 | 143 | 235 | 550 | 1268
87-00 | 850 | 143 | 1170 | 153 | 248 | 588 | 1498
9295 | 900 | 151 | 1235 | 162 | 260 | 620 | 1769
97-102 | 950 | 161 | 1350 | 175 | 276 | 665 | 2277
105-107 | 1000 | 170 | 1400 | 185 | 289 | 703 | 2664
111-114 | 1050 | 180 | 1480 | 195 | 302 | 742 | 3054
117122 [ 1120 | 191 [ 1585 | 207 | 318 | 790 | 3660

@ TWIN HORN BOLLARD(STAG HORN BOLLARD)

Dimension may vary according to different mold.

s Dimension (mm) Bolts
A|B|C|D|E|F|G|H]|J K |NO. | Dia
5 |127| 57 |48 [152| 19 |305 |152 | 76 |222 | 76 | 4 | 20
10 | 178|127 | 108 | 362 | 57 [349 | 305|102 [382 [1156| 5 | 24
15 | 178|152 | 118 [ 401 | 64 | 400 | 349 | 133 |420 | 127 | 5 | 24
20 | 203|203 | 140 | 476 | 70 [483 | 406 | 165 (407 |165| 5 | 24
30 | 254|254 | 152 | 533| 76 |610 | 572|267 |508 [184| 5 | 24
40 | 305|305 | 152 | 617|127 |610 | 610 [305 |610 |210| 6 | 36
50 | 317|317 | 178 | 597 | 83 |762 | 660 | 279 |550 [229| 4 | 30
60 | 317|317 |178 | 597 | 83 |762 | 660 | 279 |559 | 229 | 7 | 30
75 | 355|355 | 191 | 743| 95 |851 | 724 | 305 |761 [241| 7 | 36
100 | 356 [356 |202 | 774 (114 | 965 | B38 | 356 | 762 | 242 | 7 | 48
150 [ 432 [432 | 254 | 851|114 [1016]| 914 | 381 | 838 | 278 | 7 | 48
200 | 432 | 432 | 254 | 857 | 120 |1016| 914 | 381 |838 [ 278 | 7 | 56

Mounting Hardware: Galvanized Grade 8.8 bolts, nuts and washers

Material: Cast Iron, cast steel and ductile iron(Spheroidal Graphite) Surface and Paint: Fully painted or with rust preventative primer;

WWW.FENDERSYS.COM
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® KIDNEY BOLLARD

|
L A% i |
oA

B —
Dimension may vary according to different mold.

Material: Cast Iron, cast steel and ductile iron
{Spheroidal Graphite)

® PILLAR BOLLARD

Dimension may vary according to different mald.
Material: Cast Iron, cast steel and ductile iron
(Spheroidal Graphite)

® TRITON HEAD BOLLARD

Dimension may vary according to different mold.
Material: Cast Iron, cast steel and ductile iron
(Spheraidal Graphite)

63 >>

® CLEAT

dize Dimension (mm) Bolts
AlB|C|D|E|F|G]|H]|J K |NO. | Dia
16 | 275|194 | 41 |288 |325| 50 | - - 12131250 4 | 24
20 |330|216| 51 [345(390| 60 | - [213|300|300| 5 | 24
30 | 385|257 | 54 |402 (455 | 70 | - [258|350|350| 5 | 30
50 [413|264| 60 |431 (488 | 75 | - |226|353 |375| 6 | 36
75 | 481|298 | 70 |503 | 569 | 88 |238 | 381 (438 (438 | 7 | 36
100 | 550 | 340 | 79 (575 |650 | 100 (272 | 436 |500 | 500 | 7 | 42
125 | 605 | 375| 89 (632 | 715|110 [ 299 | 479 | 650 | 550 | 7 | 48
150 | 660 | 410 | 95 (690 | 780 | 120 | 326 | 523 |600 |600 | 7 | 56
200 | 759 | 457 | 111|793 | 897 | 138 | 345 | 543 |671 |690 | 8 | 56

Mounting Hardware: Galvanized Grade 8.8 bolts, nuts and washers
Surface and Paint: Fully painted or with rust preventative primer;

o Dimension (mm) Bolts

A B (04 D E F NO. Dia
10 204 300 350 248 57 280 4 24
15 229 381 368 254 51 356 4 24
30 254 | 559 | 426 | 254 83 432 5 30
50 305 610 533 305 114 508 8 30
75 457 914 864 648 102 610 8 36
100 559 | 1067 | 762 510 102 813 8 45
150 559 | 1067 | 762 510 102 813 8 48

Mounting Hardware: Galvanized Grade 8.8 bolts, nuts and washers
Surface and Paint: Fully painted or with rust preventative primer;

- Dimension (mm) Bolts
A B Cc D E F G NO, | Dia
10 168 | 333 | 240 | 218 | 206 | 240 | 45 4 24
30 210 | 417 | 300 | 272 | 257 | 300 | 55 4 30
50 250 | 555 | 400 | 363 | 340 | 400 | 75 4 36
5 311 | 690 | 500 | 465 | 425 | 500 | 102 4 42
100 | 394 | 880 | 625 | 485 | 535 | 630 | 120 4 48
150 | 467 |1020 | 720 | 545 | 613 | 720 | 125 4 56
200 | 482 |1070 | 750 | 565 | 642 | 750 | 130 4 64

Mounting Hardware: Galvanized Grade 8.8 bolts, nuts and washers
Surface and Paint: Fully painted or with rust preventative primer;

LIAONING QINGYUAN NO.1 BUFFER MANUFACTURE CO.LTD

WWW.FENDERSYS.COM

Dimension may vary according to different mold.
Material: Cast Iron, cast steel and ductile iron
(Spheroidal Graphite)

® SINGLE BITT BOLLARD

£

Dimension may vary according to different mold.
Material: Cast Iron, cast steel and ductile iron
(Spheroidal Graphite)

@ INCLINED DOUBLE BITTS BOLLARD

| N—_ ]
A 1} ik

Dimension may vary according to different mold.
Material: Cast Iron, cast steel and ductile iron
(Spheroidal Graphite)

WWW.FENDERSYS.COM

Dimension (mm) Bolts

size

A B C D E F G H NO.| Dia
24 | 44 | 159 | 610 | 406 | 216 | 140 - 165 | 6 20
30 | 51 | 178 | 762 | 508 | 267 | 178 - 203 | B 24
36 | 51 | 203 | 914 [ 610 | 305 | 209 - 254 | 6 24
42 | 51 | 229 (1067|660 [305 (216 | 95 | 285 | 8 24
54 | 64 | 292 (1371|838 | 406 | 279 | 121|362 | 8 30

Mounting Hardware: Galvanized Grade 8.8 bolts, nuts and washers
Surface and Paint: Fully painted or with rust preventative primer,;

Mounting Hardware: Galvanized Grade 8.8 bolts, nuts and washers
Surface and Paint. Fully painted or with rust preventative primer;

LIAONING QINGYUAN NO.1 BUFFER MANUFACTURE CO.LTD

_— Dimension (mm) Bolts
A B C D E F G H | J |NO.| Dia
10 44 | 390 | 224 | 325 | 28B4 | 46 - - |205|234 | 4 | 24
18 44 | 429 | 246 | 358 | 313 | 50 - - | 225|257 | 4 | 24
20 54 | 454 | 263 | 358 | 322 | 54 - |201|281|275| 5 | 24
30 60 | 540 | 307 | 419 | 377 | 63 - |236|328(321| 5 | 30
50 70 | 686 | 391 | 533 | 480 | 80 - | 256|394 (409 | 6 | 36
75 82 | 829 | 475 | 648 | 583 | 97 - | 311|478 | 497 | 6 | 42
100 | 89 | 925 | 559 | 762 | 686 | 114 | 330 | 522 | 597 | 584 | 7 | 48
125 | 92 |2057 | 604 | 823 | 741 | 123 | 357 | 564 | 645|631 | 7 | 48
150 | 98 |1153 | 659 | 899 | 809 | 135 | 390 | 616 | 704 [ 689 | 7 | 56
200 | 111 |1270| 726 [ 991 [ 892 | 149 | 396 [614 | 755|759 | 8 | 56
Mounting Hardware: Galvanized Grade 8.8 bolts, nuts and washers
Surface and Paint: Fully painted or with rust preventative primer;
) Dimension (mm) Bolts
1Al lc o JeE]F]e]H] I [Nno]Da
20 38 (673 | 204 | 335|267 | 533 | 70 |222(191| 8 | 20
30 46 | 781 | 236 | 389|302 | 604 | 81 | 258|221 | 8 |22
50 56 (942 | 285 | 469 | 356 | 711 | 98 | 311|267 | 8 | 30
75 62 |(1144| 346 | 570 | 432 | 864 | 489 | 378 [ 324 | 10 | 36
100 | 73 [1346| 407 | 670 | 508 |1016| 222 | 444 [ 381 | 10 | 42
125 | 80 |(1548| 468 | 771 | 584 |1168| 256 | 512 [438 | 10 | 42
150 | 97 [1683| 509 | 838 | 635 |1270| 278 | 556 [ 476 | 10 | 48
200 | 98 |1885| 570 | 938 | 702 |1422| 311 | 622|533 | 10 | 56
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MARINE BOLLARD
BOLLARD DESIGN NOTE PRODUCTS

® KIDNEY BOLLARD

) Dimension (mm) Bolts
2 ATl ]c[pJeE]F[aeH] 1 ][No]Dia 1.0 INTRODUCTION
10 | 157 | 350 | 305 | 241 | 286 (127 | 45 | 91 |248| 5 |24 - . . : T
' 15 | 172 ] 400 | 350 | 275 ] 300 | 135 | 51 | 105|300 5 | 24 Marine Bollards are a the most simplest and cost-effective structural elements to be installed on decks in in order to
20 | 190 | 483 | 410 | 290 | 360 | 145 | 50 | 125|360 5 | 24 secure vessels alongside at jetties, berths, wharves & dolphins in ports and harbors .
30 250 | 600 | 540 | 380 | 476 | 190 | 65 | 155|460 | 5 | 30
50 | 300|800 | 650 | 480 | 470|245 | 80 | 206|600 5 |35 In the event of selecting new bollard for new jetty construction or modifications/upgrading works due to new
60 | 300|800 | 650 | 490 | 570|245 | 90 | 206|600 5 | 38 operational needs, a new mooring assessment shall be rightly performed in order to select the most technically
75 | 343|800 | 720 | 510 | 620|260 | 90 [222|650| 6 |48 and operationally suitable for the intended mooring objectives.
100 | 374 |1000| 813 | 600 | 710 | 306 | 100 | 265|750 | 7 | 45
s 125 | 376 |1000| 813 | 600 | 710 | 306 | 100 | 265|750 | 7 | 48 This technical data sheet details the selection procedure for the bollard system to be fabricated and installed
- 150 | 430 [1080 900 | 670 | 830 | 350 | 110 | 283|800 | 7 | 48 accordingly to the reliable guidelines established for design, manufacturing and testing of the bollards:
| L 200 | 460 |1080| 930 | 685 | 848 | 320 | 125 | 287 830| 7 |58
i ) . ) » Code of Practice for Maritime Structures, BS 6349 : Part 1 : 1984 : General Criteria
DIERION maly. vely Receloiig fodMerent I, Moneing Hardv?rare. Sinied Grat_‘]e GIEEbIS, IS e e Code of Practice for Maritime Structures, BS 6349 : Part 4 : 1997 : Design of Fendering and Mooring Systems
Material: Cast Iron, cast steel and ductile iron Surface and Paint: Fully painted or with rust preventative primer;
(Spheroidal Graphite)
2.0 DETERMINATION OF THE BOLLARDS
® KIDNEY BOLLARD In structural loading analysis of bollard, the following environmental & operational parameters shall be taken into
account during the assessment:
i i * 2 current directions (maximum ebb and flood)
Type WIE?(I\\S"L TTETE DTBHS':‘ (m:;) TS TG "E":S)S « 2 tide levels (highest high and lowest low)
299 » 2 vessel loading conditions (ballast and maximum draft at the terminal)
S & leefeien ol ol e [volun] 20 + 8 wind directions (45 degree increments)
C5 50 240 | 480 | 300 | 550 [ 150 | 90 | 16 8 | 250|180 | 845 : , ;
8 P 5505 ] 535 1380 1680 | 180 l1z8| 151 6 | 320 |225] 1352 and with the load combination as follow :
S12 P 355 710 Laan |éats Lz 135 20 | 10 | 400 |270] 2114 » Load is taken by mooring lines entirely
g — 420 | 840 1520 110201260 | 460 | 22: | +1. | 500 1330 325'4 ¢ Load is taken by breasting structures entirely
i P &2 | 410 | 700 |i300|560 [560.| 28, | 20| eon!|4c0 846 » Load is taken by combination of mooring lines and breasting structures

» Longitudinal load is taken only by spring lines
In the event of no basic data to perform the above analysis, bollard can be choose by using this approximate value
suggested by BS6349-4:1994 for general cargo vessels & bulk carrier as follow:

Mounting Hardware: Galvanized Grade 8.8 bolts, nuts and washers
Dimension may vary accordlng to different mold.  gurface and Paint: Fully painted or with rust preventative primer;
Material: Cast Iron, cast steel and ductile iron

(Spheroidal Graphite) Ship displacement

Mooring point loadt

20000 up to and incluidng 50 000

80

Above 50000 up to and including 100000 100
: Above 100000 up to and including 200000 150
3 LEUH'-W\FLFJ]
Above 200000 200
] - For location of exceptional wind, current or other adverse effects, these mooring point loads should be increased by

25%.

WWW.FENDERSYS.COM WWW.FENDERSYS.COM
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MARINE BOLLARD
BOLLARD DESIGN NOTE PRODUCTS

3.0 POSITIONING OF THE BOLLARDS

The second most critical parameter to be looked into is the positioning of the bollard on the deck.

According to BS6349-4:1994, the bollards is normally installed at 30m spacing, however it is suggested that for a
good mooring condition, bollards positioning shall be analyzed to having a horizontal mooring pattern of 45°, -90°
& -45° including 10° of springline as shown below :

Spring lines Bollards Forward breast

line

After breast
line

Stern line Head line

After breast
line

Breashing
dolphins

Walkways

Forward breast
line

Spring lines

Stern line Head line

As for the vertical mooring pattern, the height of the mooring point shall practically produce a mooring angle of no
more than 25° as below :

%@Ax
III

e
| S— /
- M NG STR RE -
BOW, STERN, AND BREAST LINES AR STy SPRING LINES

LIAONING QINGYUAN NO.1 BUFFER MANUFACTURE CO.LTD WWW.FENDERSYS.COM

MARINE BOLLARD
BOLLARD DESIGN NOTE PRODUCTS

4.0 BOLLARDS DETAILINGS

Our Bollards are produced to the highest material specifications in accordance to the following standards and grades.

Material Standards Grade(s)

Ductile Cast Iron n i
g : BS EN 1563 ASTM A 536 EN-B48:450'47.500
(Spheroidal Graphite Iron) 65-45-12 or B0-55-6

Gr 8.8(Galvanized)
Anchor bolts(Galvanized) ISO898 BS3692 ASTM Gr 8.8(Galvanized)
A325(Galvanized)

Blasting(Standard)

Sweep blast
Blasting(High performance) WA 1RO Sa2.5
Pai i
al.nt(SFandard) BS3416 1SO12044 Black bitumen(1 coat)
Paint(High performance) Class C5M
BS5950:2000 Structural Use of Steelwork
BS6349 part 2:1988 Marine Structures
AS3990:1993 Mechanical Equipment Design

As for structural design of bollard itself including the holding down bolt, they are designed with a minimum Factor
of Safety against failure of 3.0.

WWW.FENDERSYS.COM LIAONING QINGYUAN NO.1 BUFFER MANUFACTURE CO.LTD 6 8 =5



MARINE FENDER
BOLLARD DESIGN NOTE PRODUCTS

MEMBERSHIP CERTIFICATION & COMPLIANCES PIANC

5.0 BOLLARDS TESTING

Depending on the requirement by client, normal testing procedure is as follow:

» Testing to the sample to determine the Yeild Strength of the material used.

e Bollard pull out testing at which normally be carried out by independent tester by using a tugboat to pull it up to 3
times working load.

PIANC

= The World Association for
Lo/ Waterbome Transportinfrastructure
BOLLARD PROJECTS REFERENCE

It is hereby certified that
LIAONING QINGYUAN N° 1 BUFFER MANUFACTURE CO. LTD
is a Large Corporate Member of
PIANC

The World Association for
Waterborne Transport Infrastructure

For the period July 13, 2017 —July 12, 2018

Geert Van Cappellen,
Secretary-General of PIANC

Brussels July 14,2017

-'

SWL 150ton Bollard double bitis---Poland

Tee head bollard----Norway

Boulevard du Roi Albert Il 20, B 3 = B-1000 Brussels = Belgium
T+32255371 61 « F+32255371 55+ e-mail: info@pianc.org * www.pianc.org
69 >~ LIAONING QINGYUAN NO.1 BUFFER MANUFACTURE CO.LTD WIWW.FENDERSYS.COM WWW.FENDERSYS.COM
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TTERARIEEFTFRT I

VOUCHING TECHNICAL INSPECTION LTD

IR & IR TR R AN IEE S5
Qg%%ﬁ'ﬁﬁé}_ﬁg\op REGISTRATION
[/ maE TR R R R
iz VTJ Certifies;hefewith that
T RE— S EaRAR (@ﬁﬁﬁ%?ﬂﬁﬂﬁﬁﬁﬁ RATD
Wffér Plant Lnc Cincluding: Dalian Wanchun Technology

\ 5> P In

W 04111196350031)
A 146 54540
Fushun P.O. Box 146, Liaoning, P.R. China
HEECARES (ZIP) : 113103
FELUFARERBER, FRRIE
demonstrated a Quality Management Systems
that complies with the requirements of’

GB/T19001-2008 idt ISO9001:2008
R R TE
Scope:
BKSEPhI, YUK, WHURENEE. R BiobiR. HigE. SRR R, W
. HERRS

Design, manufacture and sale and service of all type of buffer, fender, port crane accessories, bollard,

steel constructed frame, anchor chains and terminal facilities
MEEM: 2016-7-8 R 2019-7-7

Issue Date Expiration Date

Qingyuan Liaoning No.1

A 0416Q10238R5M
Registration No.

= - % =~
b \/“t/“.'
~ —— Tha &
e T
b e Y
- Y =Y - 3 W
o AL /ﬁc -
- LFRS s #~
g )
T e
: ey e e

EAMAE%SE %83 President b

AUBALTENFULATENRF RSN SFF M (wow, cocn. gov, cn ) ko,

The certificate {aformation can be fnquiried in the CKCA offleisl website {www, cnes. gov. oo},
Wbk, T WHREEAZROS48525 52528
2B, Building 2, Floor 2, No.48 Beisanhuan Xilu, Haidian District, Beijing, China

RAE A B A T AR

Th_e effectiveness of this certificate is maintained by annual regular surveillance audit.

4 (Zip Code): 100086

wws. vii-china, org
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EMS
CERTIFICATION

MEMBERSHIP CERTIFICATION & COMPLIANCES

ETTEEAAREEFIRT I
VOUCHING TECHNICAL INSPECTION LTD
BR S22 T 2R A GE IE B
EMS CERTIFICATE OF REGISTRATION
BN TR R R
. {7 VTI Certifies herewith that .
LR — e R EA RAT (FREART AR RARAT)
Liaoning Qingyuan First Stock Absorber Marﬁﬁ‘acturing Co., Ltd. (Including: Dalian

Wanchun Fendér Technology Development Co., Ltd.)
CBULICES (912104111196350031)
SSLR AT 146 B (54
No. 146 Mailbox, Fushun, Liaoning, P.R. China
HRBUWES (ZIP) : 113103
. FEUT IR, FrRILIE
has demonstrated an Environmental Management System
that complies with the requirements of

GB/T24001-2004 idt ISO14001:2004
B R R
Scope:
HHEPRES P, WHURENLEE. RMEE. BivhAr. HiEE. RSk RUERBE.
., HENRS.
Design, manufacture, sale and service of all kinds of bumper, fender, 'port crane accessories, dolphin,
impingement plate, chain, port facilities

- i s “a-F - . :
it 0416E10139R0S ARER 2016-3-17 kot 2019-3-16
Registration No. Issue Date Expiration Date
5 . 25
> -\‘\'-.: = "".F‘;».
W R e e .
L ok ~
R e N A
I T
Lo e 7
Rk P e s
Pl B T4, e S =
HHEER R ke S
MANAGEMENT SYSTEM SIS S
_ / \/",\.
O 7

CNAS C004-M -
H82E  President k_{/

ARAMETERE LA TERTRLER L TH MM (wwv. caca. gov.on) L&,
The cortificete laformation can d& inquiried fn the CNOA officlal webaite (www. coea. gov. ce).
Mk LRV B A SR & 548525 #2£28
2B, Building 2, Floor 2, No.48 Beisanhuan Xilu, Haidian District,Bsij‘ing. China

AGE B A ORS00 AT R A

The effectiveness of this certificate is maintained by annual regqular surveillance audit.

4t &8 (Zip Code):, 100086

www. vti-china. org
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OHSMS -
MEMBERSHIP CERTIFICATION & COMPLIANCES [INa=:SiSI@ N [0Vl e MEMBERSHIP CERTIFICATION & COMPLIANCES [RESSSHERS LS

9

SO O O o

HIERAREEFTRET D

VOUCHING TECHNICAL INSPECTION LTD

FRAL R R B2 & B RN IEIE S

OHSMS CERTIFIEATE OF REGISTRATION

oA 0 Sede Legale e Ufficl Cap. soc. i € 10.200,00
+* Via Donatori di sangue, 9 - 46024 Moglia (MN) Cod. Fisc. e P.AVA 02332 750 369
Tel. efax +39 (0)376 598963 Reg. Imprese 02 332750 389

ISTITUTO SERVIZI iset@isat-italia.com www jset-talia.ou REA MN 0221098
EUROPEI TECNOLOGICI

AT T AU R e A CERTIFICATE OF COMPLIANCE
j ¥ VTI Ccrtiﬁa:s hér&rwilh that
T EE—EmhEEARAR (FERERFPERERRARARD
Liaoning Qingyuan first lqtﬁgk_abSOrber manufacturing Co., Ltd. (including: Dalian
Wanchun F"e{i{i‘erri'echnolq Development Co., Ltd.)

NG G E0) SN 1) APPLICANT: 2) CERTIFICATE NO.:

| SDPEPNGS 146 SEE Liaoning Qingyuan NO.1 Buffer Manufacture Co.,Ltd 1T091441QY 160531
No. 146 Mailbox, Fushun, Liaoning, P.R. China 146 Mailbox, Fushun City, Liaoning Province, China

IEESRRS (ZIP) : 113103 *

FALUFERHERI R, FRRILE
has demonstrated an Occupational Health and Safety Management System
3) WITH REFERENCE TO ECDIRECTIVE APPLIED: 4) CERTIFICATION ISET MARK:
General Product Safety Dire%ﬂ]ﬂ 1/95/EC | s

Certificado de Conformidade - Ceprudmrar coorsercraus - Konformititserklirung

S

-

that complies with the requirements of
GB/T28001-2011 idt OHSAS18001:2007
BRI A Rl e TR A R R TG R
Scope:
FREWE PR BHURENEH . RAEE. BivPiR. H8E. FSkBUER .
B HEMRS.

Design, manufacture, sale and service of all kinds of bumper, fender, port crane accessories, dolphin,
impingement plate, chain, port facilities

HARMONIZED STANDARDS APPLIED:

Ll

VS X MR AM: RS LAN: i S R
i 0416510140R0S 2016-3-17 2019-3-16 H
Registration No. : Issue Date 2 Expiration Date ST 5) PRODUCT CHARACTERW: Rubber Fender
MODEL(S): D,CY,SC, A, CT, GD, S, F SCN
REMARK: CE marking and EC decfammre dufies of jthe manuﬁ:rcm before the putting into service of its
: product on market. The verification has been carried out o ntary application of the manufacturer based only on
"o the documents prepared and provided by the manufacturer itself. The manufacturer is responsible to maintain the
o Vo, internal production contrel to ensure the compli of the product. ISET declines any liability with reference to any
_ PG 1 - v“ o other document, product or test report that hasn’t been submitted 1o evaluation.
i s = i 6) DATE OF ISSUE: 31/05/2016 DATE OF EXPIRE: 30/05/2021
CNAS [t £ W T )
AS zE e
IMANAGEMENT SYSTEM " &
@@  CNAS CO04-M S o :
p—— CERTIFICA TIONMANA
i residont e
\‘\_‘_ -
FUEFBETERCAELNTERT RSN S WA M (wevoonce, gov.on ) b #H#,
The certificate ioforsstion can be laguiried ln the CNCA offlcial websiie (www.cmes. gov. on),
iRkt AT N ER KA Z I H 48T 25482428 8R4 (1p Codoss 100086
2B, Building 2, Floor 2, No. 48 Beisanhuan Xilu, Haidian District,Beijing, China waw, vti-chine. org

AGEBA HMA G EFOTETFESH

The effectiveness of this certificate is maintained by annual regular surveillance audit.
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CCS

kA5 LS Form: S01.02-
HQO00046

OE M & A

CHINA CLASSIFICATION SOCIETY

AR A = A I IE
INSPECTION CERTIFICATE OF MARINE PRODUCT

UF 4538 ¥ /Certificate No. DLIGPOUOTS

AR ETHEN R BMaHR AT iR,
TRERE RN GRMIMRRG. ek BT o eoR.

This is to certify that, upon request of

Lisoning ng:uan No.l Buffer Manufscture Co. Ltd. .

the following products have been inspected by the undersigned the surveyor of the Society and are found to comply
with the requirements of the specified standards.

LU A LRS- EMa TR AT
Manufacturer  Lisoning Qingyuan No.I Buffer Manufscture Co., Ltd.

U0 9/] MG PRI R RLAH
Purchaser Nil.

EREk _expie

Product Rubber Fender

PeEhin Y

Serial No. LR

W 097 S ERYE/  Product Standard Specified by the Applicant

o O3 BOCAER ITP2016001)

._L..‘...\.’J‘ g

k4. 1] PMIM e €8 £/ On the product
h::&;ﬁﬂhmc%m_ CcS Bifi#iE/ CCS anti-forgery label
REHW 20164215 H P ﬁ }‘%.
Date of issue Feb. 5, 2016 Surveyor A Zhao Qi
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THE APPLICJ\T[ON OF CERTIFICATES
ificate of Design Approval, Certificate of Type Approval or
Cuu{u;:ul'\k'urka Appmv:lwdibemwdh the Society for the products and
Where o p certificate i required by CCS” rules, the Approval
Centificate cannot ::phec it
Design approval means the process wherehy permission is granted by CCS for
Mdmpmb:uudfwammdpmmmdumfww:mmgemmy

comprising drawing approval and peitype test (if ap
Type approval means the m\luqnan process wherew the mp:e!nng
manufactirer’s ability to produce i products in 1 with CC§'

rules is confirmed by CCS. through Design Approval of pm:iuds and wrkt of:
mm&:mmg management system  Depending on the validation of the
system, the tvpe approval is 1o be classified as A or B.
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A manufacturer requesting type appeoval B is 1o be capable of producing and
testing the products to-be approved and have an effective quality control System. A
mnnufacturer requeésting vpe approval A is mbequuhfbad fortype spproval B and
in addition, to establish and mantam a quality assurance system complving at least
wiith 150 9000 56 as to mee1 the specified level of product quality consistently
‘Works appmval means the - evaluation process wherehy the . midnafacturer’s
ditions and ability is confirmed by CCS through document review,
spproval testing and verification of manufacturing process
A unithatch mspecnma of clmed ar statutory prodiicts is 1o be documented as
Certificate of Product or
Certificate of Product tssued by the Surveyur to show that: 1) the product
complies with rules; i) required inspection and test have been carried ou; iii) the
sample is taken from the product to be inspested: iv) the product ias been tested in
thep:umneniﬂm Snrwynruanu-pendly-gmcdwmmw
issued by the f3 and endorsed by the Surveyor
mmnwlhat:l}u:pmdu:(cmphﬁwlhmhs if) requited inspection and test
have been carried out; i) the sample is taken from the product to be mspested: iv)
mepm!mhu been tested in the presence of the Surveyor or it 4 specially sgreed-

m:msedmdmwpmdmofwm&etypemnlwmm-mwﬂ
is required tut the products certificare is not required, may be certified as
MmuﬁﬂwsdommL
25 i inissued by the o show that 1) the
pmduc{:sl}pempmvedurwm approved by CCS; i) the product mmp!vswnh
- rules; iiif} required inspection and test have been carried out; iv) the zample 15
ukmﬁmmepmmmhmwuciﬂm:pmmmmmmdmm
presence of the d
A unithateh inspection Pmducls other lhm those spesified in- roles or stantory
is to be d ion Certificate or Test Certificate:
-Iupmlou Certificate issued hy the Surveyor to show that: 1) the produst
| !’ i by the ‘ias been complied with; i) the i
mdmhnbmmusdbyﬁmSmymmﬂwthgmnpmmm
reviewed by him, §ii) the test sample kas been taken from the extsting products.
Test Certificate issued by the Surveyor to show that: i) the product has been
amdmm;nmeenfd:eSmwvarn)lh:mnmpl:hnbeanuhmﬁumtﬁc

existing products.

AUTOMATIC INVALIDATION OF CERTIFICATE
chmdﬁuusuequwmdomm nzsurd.‘ny Ilr.Socmybymm oftppmwl
oreem.ﬁum will be i under the foll
The or equivalent d is severely demaged and illegible or with
missing page(s).

The certificate or equivalent document is altered,

The applicant, manufacturer, service supplier or ‘ather interested partics deccive,

smndielnd}udu l'a:l.!«cw:u dare fo viohste the lews in the procese of obtainiing the
issued by the Society, so that the Socicty ean not
et hold ol'lh: certification information fully and nb_pu:uvcly

Due 10 the change of the cenification basis, the ¢ ivalent d

revoked as “wdvised by the Socicty o the Muwﬂ udmlmwmona ep Thc

certification basis for relevant certificate or eq:

chariged and the original ification basis are sub
of the product or service used).

i te hldly aﬂmm safety

Diue 1o other reasons; the certificats or equival i is revoked as confi
and-advised by the Society to relevant parties. =
Please refer 1o CCS' Rules for the mai and invalidation of App
Certificate

LIABILITY

The service of approval /i by the Society is camied out on the
basis that the designers, mul‘acunm owners, sellers, suppliers, repairers, operators
and other parties fulfill their respective responsibilities. The contents of any reponts,
documents und certificates issued by the Somety' v do not mean to diminish any liahility
of any party mentioned sbove or sbsolve it therefron, whatever the module of
qnpmmlﬁmpuuun ﬁomed Irythls Sociery and its survevors.
Any ap issued by the Society cnly reflect the
msu&unmwhenthelpwvulfmpwuwuemcdm Thfydonﬂcnm‘rme
property  rights  of the
lpptmdfnqpemdﬂﬂorymdméunﬁuﬂm should not be affected by any
dispute’ over ownership and intellectual property rights of the approvediinspocted
factory and product.
m-wnwﬂnwpmmdmsmmmnﬂmmﬁmﬂmmylwmvdmd
certification nl’d:cmnl“mmbylny partics that bear no relation with this
Society" or survey and tf takes no responsibility for these partics.
ﬁw&mmdﬁﬁnmmmhmyhgﬂmmmucmhbnsmmgm
umlhs&ocm cemificate without prior peemission from this Socigty.

The Society will be linble only for the loss or damage of contract parties tesulting
dmﬂ!yﬁmmnegl!seﬂm. In no-event shall the Saciery be lisble for any indirect
of consequential losses Ndﬂmge. and any loss of non-contract patties.

MNotwithstanding the i ﬂll: Socmy will be lisble for the loss or

damage due to "‘: act judiciull ively to the Society and its

mmwummmwwﬂﬂnfm&cnm&ldmnom

shall the amount of thix liability exceed five times the feefs) charged by the Society in

mpma(@:mcqgmqmaxmommnwmummmmy

Hability-for the loss or damage is specially excluded when such loss or dumage srises

out of an act:

{1y hymm@mnfﬁeSwmmmme'mlewwmp:nfm«
|

) bymyaguuorndmpmulmnsqub:wfofﬁuhcmnwbmsmhm
exceeds the authority granted in writing by the Society 10 such igent or parties.

Any claim for any foss or damage set forth above is to be made in writing within six

months of the date the demage first discovered or the foss occurred, fiilure of doing -

5o will be deemed as an absolute waiver of this right.

APPLICABLE LAWS AND ARBITRATION
n:m“mmﬁ:sﬂmﬂhdmﬂmﬂlmbwmmgmfm
lution of dispute of the clause of the certificate;
Unless otherwise agreed w-lhthn Society, uurdispuleofwimsomnm in respect
to the scrww{s} provided shall be referred to China
und arhitrated in {ance with its arbitration rules effective at the time of request
for arbitration. The arbitration award shall be final and binding upon both interested
partics.

LIAONING QINGYUAN NO.1 BUFFER MANUFACTURE CO.LTD

76 >>




MEMBERSHIP CERTIFICATION & COMPLIANCES WeaYdZ:3i[3[@ N1l0] ] -

77 >

CCS DaliasBranch

CCS

IEB4 5 /Certificate No. DL16P00075

"= LRGN/ Product Description

$RI2 4P 8% /Rubber fender

7= &/ Name of product « WRHIE
B/ Type : WhHm
B5 /Drawing No. + WL
Hoit/Quantity « WM

WA H K5 F/ Scope of Testing and the Result
L SRS RS B e, &RERK:
2. RN PR RGE, HRAK.
AL/ Statement of Responsibility

AR A .. B S A B R e R ST B T (A RTRIAE, B 54 el i e %
AR, ARIEBECRERRMRIN, B2 A HBRAT F R R Mo idE.

The inspection of the Society does not affect and replace any approval and certification of the
manufacturer by any parties that bear no relation with this Society’s authorization or survey and

therefore takes no responsibility for these parties. The Society does not undertake any legal and
economic liabilities arising from accepting this Society' s certificate without prior permission from
this Society. -
TR XA
! <
Aok KESIEIC5E/ End of Textsirek
i & &=

< E-\'FT_H_‘:EL:.- ._'.
W BERSHRI, 3610
Note:The certificate is attached with 1 additional page(s)

cCs
Ty

N® (538406 UE-H% % /Certificate No. DLIGP00075 M2 P I 2 0/ Page 2 of 2.
ING. 1598308
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