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The World’s Longest !

\

| The World's Tallest

w
=
1




REBAR COUPLER COMPANY FOUNDED BY BOOWON BMS & TMS

A PRODUCT OF EXCEPTIONAL PERFORMANCE

@No Bar-end Cutting: No Rebar Wastage!

@Hexagonal Seat: For Gripping Tools!

@Reinforcing Ring: Slimmest Coupler Diameter!

@ _Double Start Thread: Fixing in Only 5 Turns!

Less Labour!

Higher Output!
Earlier Completion!
Safe & Reduced Fixing Time: Only 50% of Others!

;
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COUPLER , 3 co-partnered JV by BOOWON BMS Co., Ltd. of Korea
& TMS of Turkey, to produce the very best reinforcing coupler system:
“BMS Parallel Rolled Thread Mechanical Splice System”

bcowon

4,.,1 &‘ Bms)
TURKIVE | Ileuu blic of Korea b
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TMS of Turkey, a multi-regional Company, operates BMS of Korea is the leading supplier of rebar-couplers

within the Construction Industry to provide where quality and performance are the main priorities.
Formwork & Scaffolding products and related design = BMS name can be found on many world-famous projects
services. TMS has a quality product range with an like Burj-Khalifa Tower, Barakah NPP, Istanbul’s Third
experienced Engineering Team capable of supplying Bosphorus Bridge, Canakkale Bridge of Tiirkiye, Qatar’s
innovative, safe and cost-effective solutions. Lusail Plaza Tower projects, and many so on.
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@EOIIed Threads: Enhanced Material Strength!

No Thread Cutting!

Batch Marking: Traceable-
QC Ensured Product!

“ P »

]42 MPa

@Proiccted Knuckles: Increased
Bond Strength with Concrete!

The system utilizes a combination of 'cold forming' and ‘cold thread
rolling’ to maximize the thread area potential and in doing so enlarges
the thread area to provide bar failure away from the coupled joint when
subjected to tensile load.

with external ribs or spanner flats for easy gripping by hand tools;

such as spanner, pipe wrench, and chain wrench.

| & EOUPLER

)

CERTIFICATE

becowon @ OF APPROVAL o
oowon BMS B TS lisauk CARES approved company, T .

which holds TA1-A (one of only 4 systems worldwide to have this approval) & TA';"-B ;pprovals.

P rojects requiring large numbers of couplers require a method of quick fixing. The BMS system introduces a 'two start' metric
thread, which reduces fixing time to half that of a traditional single start thread. The BMS method allows the coupler to be fixed

in ONLY 5 TURNS - at least, half the number of turns and twice as fast as every other competitor.

Il products are marked with brand, size and production batch reference and are issued with the relevant material mill certificates.

P roduct is patented, unique and user friendly (Patent registration No. 0316435).



BMS PARALLEL ROLLED THREAD MECHANICAL SPLICE SYSTEMS

BMS MECHANICAL SPLICE RANGE

® Standard Couplers: A & B Types

® C Types (standard coupler with lock nut) for prefabricated
cages & hooked bars

® Transitional Couplers

® Form-savers

® Weldable Couplers

® Terminators, Mechanical Anchorages

® Rebox System

MATERIAL

Reinforcing bar

® The reinforcing bar to execute thread processing splice shall be meet with
the requirement in accordance with KS D 3504, BS 4449, ASTM A615 or
A706, TS 708, GOST P 52544, etc...

Material of BMS BAR COUPLER
® The material to be used in the coupler for the splice with
KS D 3592, KS D 3752, KS D 3517, SAE ]404.
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Rolling the Threads

The BMS system rolls the thread onto the bar-end.
Thread Rolling enhances the material strength and is
accepted as ‘the norm' in most arduous industries such as
aircraft, nuclear etc, where high performance connections
are required.

It not only strengthens the material but also provides an
extremely consistent and accurate thread form with added
benefits in slip, fatigue and stress reversal conditions over
cut form (upset system).

BMS COLD FORMING REBAR THREADING MACHINE

READING WORKSHOP|

COUPLER




RONG & RELIABLE THREADS! 2TMS

_The Fastest In The Market!

Thread Rolling is fast, cutting down time to a minimum [almost half of the
time of our competitors in the market], and is used in every quality industry
from auto, oil and gas, marine, aerospace & nuclear.

Typical capacity / output from machinery: on average; 150 /180
_pcs rebar ends per hour or 75 /90 pcs complete couplers ( with
two threaded bar ends) per hour.
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2. Chamfering
3. Thread Rolling



BMS COLD FORMING REBAR THREADING MACHINE

!!!!!!

2. Chamfering :
3. Thread Rolling

The Fastest In The Market! I
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SUPERIOR REBAR COUPLERS: A PRODUCT OF PERFORMANCE!

Process #1: Cutting

Process #2: Metal
forming of the rebar-end

Process #3: Rebar

Not a BMS system process!

bcowon

BMS SYTEM

OTHER
GCOMPETITORS

Re-har end Swaging Type

Saves in rebar-end wastage!

e s s S

................................................ Trapas tOTEY TITTPTTTETT

No need to cut the delivered rebar from the
steel mill.

The bent or deformed rebar ends should be
hand cut with a circular saw or by other means.

end process

No rebar-end wastage!

Forming the deformed rebar end to be round
shape by pressing/swaging the ribs & nodes.
The malformed end part is automatically
straightened through this process!

Trimming & chamfering the face of the rebar-
end part.

Rebar losses due to the upsetting!

Wi
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The rebar inserts into a cold forging m/c for
enlarging to a predetermined dimensions. This
operation increases the core diameter of the
bar. Through this process the grain flow/
texture is broken already.
End-upsetting also causes loss in rebar!

N/A

Process #1: Rebar |

Roll threading: stronger thread structure!

Cut threading: weaker thread structure!

Process #5: Proof

Loading
Not a BMS system process!

Due to the stronger thread structure: BMS
System already ensures a successful slip
performances; therefore this process is not a
part of BMS System!

Extra process, extra cost & time !

As a result of cutting the thread, slip test
[permanent elongation] performance is low!
For successful slip performance, there
should be a proof-loading/thread integrity
process added to the threading process!




Quality Assurance

Economic Feasibility, Superior Productivity!

becowon

3ms)
BMS SYTEM

Conhnulfy of the gmln flow!
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Fibrous structure of Rolling thread Rolled Thread:

ﬂﬁw Fibre ‘maintained’

S LN o
oﬁglnal Structl.lre After Swag"-'g

Maintaining the mechanical properties of tha
reinforcement steel! -

Thanks to the comparatively smaller
outer diameter of the coupler, it’s
easy to secure space for ensuring
_~.concrete flow & quality!

OTHER
COMPETITORS

Cut-off in the midle of the grain flow!

Origlnal Structure After Upsettlng

_Decreased mechanical properties of the
reinforcement steel!

Comparatively bigger external
diameter of the coupler!

|
' %; Min.50!

Consideration should be made for bt:;nd and
flow of concrete. Coupler surface is smooth
and difficult when securing with wrench!

: .
B | onwso%ormeomers %W_ %
— o
Thanks to the BMS 2 (two) start threading . . . ) ;
& | system, rotating the coupler ONLY 4.5 turns is Thn;slngle |:;tch t:re:tdmg reqt:!restm
E enough to complete the connection of two re- and more ( epetr;‘ ent on i‘t‘PP ier) to complete
bar threads. e connection.
ﬁ""i’WM;Wmu\f 1 =
800 Set/Day 300 Set/Day

(1600 Re-bar-end!)

(600 Re-bar-end!)

Max. 3 workers /
Threading M/C

Saves Rebar!

No Losses at all through BMS System

Min. 3-4 workers /
Threading M/C

Cost not considered: Loosing at rebar!

As the upsetting process requires a flat surface,
the bar end needs to be cut square prior to
upsetting. Bar-end cutting and upsetting

Processingl reduces the bar length by 0.1M (D32=0.62kg)!
= === =
_— - = = -
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BMS STANDARD COUPLER: ENSURED CONTINUITY!

‘Out.Diamater

STANDARD COUPLERS
BS 4449-Ts 500

Nominal Bar Size (dmm 10 12(13)] 14 16 18 20 22 25 |28(29) 32 |36(35)] 40 50

Coupler Diameter (mm) 18 20 21 23 28 31 33 38 43 48 51 60 75
Hexagon-B(mm) 17 19 19 21 26 29 30 35 40 45 48 56 70
Coupler Length 22 30 32 38 45 46 50 58 65 70 75 86 110

Bar Designation (# ) 3(10) [ 4(13) | 5(16) | 8(19) | 7(22) | 8(25) | 9(29) |10(32)|11(36)[14(43)|18(57)
Coupler Diameter (mm) 18 20 23 28 33 38 43 48 55 65 85
Coupler Length 22 30 38 45 50 58 65 70 78 95 125
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A TYPE:
TWO BMS SHORT THREAD + BMS STANDARD COUPLER SN .

® Used where the continuity bar can be rotated (final tightening is by
wrench, spanner, etc.)!

e Used for P.S.C. Box at the top of the bridge: ILM, FCM, MSS method of
construction, 2nd application, Slip-Form construction, etc.

® Widely used for bars usually less than 6m long in vertical reinforcing bar
application.

B TYPE:

ONE SHORT & ONE LONG THREAD + BMS
STANDARD COUPLER

® Used in application of long bars (over 6m) and large dia bars (for slip-

form, column, post applied in the site) where they can be rotated but
may be difficult to do so.

el
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CTYPE:
ONE SHORT & ONE 1.5 LONG THREAD + BMS
STANDARD COUPLER & LOCK-NUT

® Used for construction of prefabricated cages or fixing hooked/cranked
bars.




METHOD OF APPLICATION

.._ ”Slallnllal‘ll Connection Types -

n .

A

&=

A Type Connection

B Type Connection

ort Thread Short nmJ

Standard
BMS Coupler

i ===¢ short
+

I S & short

Standard
BMS Coupler -

C Type Connection

| 11 |
Short Thread Coupler-length-Thread

Standard
BMS Coupler

L//zw ' '

J Il
Short Thread 1.5-Long Thread
.

& Lock nut

Rotate
the bar!

Rotate the
bar or Coupler
as required!

Rotate the
bar or Coupler
as required!

Standard Coupler

Lock-nut

Coupler Cap

Bar-end Cap

B Type Thread

IS

C Type Thread

Pocket Former | %ﬂmﬂjﬂwﬁjﬁ Q‘:\\‘F“\“\T’* =
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A-A Type Reinforcing Splice

The purpose of using:

The typical type to be used in short reinforcing bars in the perpendicular
member the tensile and compressive force are influenced.

Applying to the construction by turning the reinforcing bar.

Applying when the column-rebar is constructed in the second displacement
part, the engineering works and the construction.

Construction order

The reinforcing bar and coupler for
splicing.

Assemble the coupler to the first
reinforcing bar.

The coupling construction by
~ turning the reinforcing bar to
. splice.

After the first coupling to place two
reinforcing bars on the straight line, mark
at the coupler and reinforcing bar on the
tightened location at the same time.

Apply suitable-force per diameter of the
bar & coupler with a sizable pipe wrench
(i.e. with a suitable pipe wrench of 24
inch for D25 and above!) or tighten at the
Regulated torque Te€gulated torque (per minimum torque
Suitable pipe-wrench wrench setting Table) by using a torque wrench.

Watch for not applying excess force on to the smaller diameters!

After the completion of splicing
construction, confirm the marking line
crossed to confirm whether the torque
is applied to the splicing construction
by eye.




METHOD OF APPLICATION

A-B Type Reinforcing Splice

The purpose of using:

The typical type to be used in long reinforcing bars in the perpendicular
member the tensile and compressive force are influenced.

To be used in the perpendicularity construction(beam, pillar, slab) in the
large/long reinforcing bar and reinforcing bar net prefabricated by using
Pre-fab method of construction.

Construction order

The reinforcing bar and coupler for
splicing.

Assemble the coupler to the long
threaded reinforcing bar.

Splice construction by turning the
coupler toward the short thread.

After the first coupling to place two
reinforcing bars on the straight line, mark
at the coupler and reinforcing bar on the
tightened location at the same time.

Apply suitable-force per diameter of the
bar & coupler with a sizable pipe wrench
(i.e. with a suitable pipe wrench of 24
inch for D25 and above!) or tighten at the
regulated torque (per minimum torque

Regulated torque setting Table) by using a torque wrench.

Suitable pipe-wrench wrench
Watch for not applying excess force on to the smaller diameters!

After the completion of splicing
construction, confirm the marking line
crossed to confirm whether the torque
is applied to the splicing construction
by eye.
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A-C Type Reinforcing Splice

The purpose of using:
The type to be used in the directional reinforcing bar's construction such as
a anchor part and a round reinforcing bar.
To be used in the bar mat's prefabricated construction using the Pre-fab
method of the tensile member.
Applied to the splice of the anchor or the round reinforcing bar and the
construction by the prefabrication when it can not construct by turing the
reinforcing bar.

Construction order

The reinforcing bar and coupler for
splicing.

After assembling locking nut and
coupler to the long thread splice, place
two reinforcing bars to be tightened
each other.

Splice construction by turning the
~ locking nut and coupler toward the
short thread.

After the first coupling to place two
reinforcing bars on the straight line,
mark at the coupler and the lock nut or
coupler and reinforcement on the
tightened location at the same time.

Apply suitable-force per diameter of the
bar & coupler with a sizable pipe wrench
(i.e. with a suitable pipe wrench of 24
inch for D25 and above!) or tighten at the
Regulated torque F€gulated torque (per minimum torque
Suitable pipe-wrench wrench setting Table) by using a torque wrench.

Watch for not applying excess force on to the smaller diameters!

After the completion of splicing
construction, confirm the marking line
crossed to confirm whether the torque
is applied to the splicing construction
by eye.

il




BMS TERMINATORS (END-ANCHORAGE)

WHY BMS TERMINATOR? WHY NOT REBAR HOOKS?
Eliminates rebar hook Requires longer development lengths
- Simplifies bar placement e | rebar gesti

- Restricts flow of concrete
Saves costs

- Saves lap costs of larger bars
B L More Costly

- The larger the bar, the longer the lap!

Minimi jevelop
- Reduces congestion
Inhibits rebar placement

Simplifies concrete placement - Increases rebar placing costs

= Better concrete consolidation

More embedment options sﬂ::;i:::l r:;;ml of column forms and
~ Greater design flexibili
= v - Labor intensive

Faster installation

- Lowers in-place cost Jeopardizes job site safety
= Increases safety hazards through
Standard product dimensions exposed rebar
- Minimal detailing required
HOOKED REBAR BMS TERMINATORS
ANCHORAGE /
BMS
TERMINATORS | 224
provides an
alternative to
hooked rebar, | B
Lshape anchors! |_m‘___'

Shear Cone Theory




BMS Longitudinal Terminator TERMINATORS (END ANCHORAGES)

i ‘5 For Longitudinal Re-bars
H Bar Size 12(13) 14 16 18 20 22 25 |28(29)] 32 |36(35)] 40 50
: z :
L E BS 4449-TS 500 Dl.ameter 29 32 36 41 45 50 56 65 72 79 90 112
e L W Thickness| 6 | 7 | 7 | 7 | 8 | o | o | 10 | 10 | 12 | 18 | 20
= - Bar Designation (#) 3(10) | 4(13) [ 5(16) | 6(19) | 7(22) | 8(25) | 9(29) [10(32)[11(36)|14(43)| 18(57)
—_— Diameter | 22 29 36 43 50 57 65 73 81 97 129
BMS Shear Terminator | ASTM ABT5/A B15M Thickness| 5 6 7 8 8 9 10 10 12 20 22
bl S

E For Shear Re-bars
L Bar Size 12(13)] 14 16 18 20 22 25 |28(29)] 32 |36(35)] 40 50

Out.

Diameter | 32 | 45 | 51 | 57 | 64 | 70 | 80 | 89 | 102 | 114 | 127 | 159

BS4449TSS00  hickness| 6 8 8 8 | 10 [ 12 [ 14 | 16 | 18 | 19 | 22 | 26
. ; Bar Designation (#) 3(10) | 4(13) [ 5(16) | 6(19) | 7(22) | 8(25) | 9(28) [10(32)[11(36)[ 14(43)[18(57)
el ASTM AB15/A 615y | Diameter | 31 [ 41 [ 51 [ 61 | 71 [ 81 [ o1 [ 103 [ 114 [ 136 | 182

Thickness| 6 8 8 10 12 14 16 18 20 24 30

* The dimensions may be subject to change for the performance improvement!

~

Test Results of the Connection between Beam and Column

Weight-Displacement Curve

90° Standard Hock Mechanical Setting
‘ L L

6. "
o / / n
g J“Sﬂ ST

:E -5 100 A ! ;
g n /_ﬂ / ' displacement | MM H
Bl F | 2
© Compression bar buckled during+88y @ Compression bar buckled during+123y
Jrd cyele. 2nd cycle.

© Sufficient resistance design secured. ] Excel!cm Lm}sfunnuﬂon_ performance (ductility).
© Very stable movement (no pinching state) © Sufficient resistance design secured.
Very stable movement {no pinching state)

Practical Application of Mechanical Anchor Practical Application of Mechanical Anchor
(Civil Engineering) ) (Architectural Engineering) )

[

.. ||

— © Main bars of pier o FJ[E e OThe e i , ; = e
: Ixteral joint area o e uppermost joint area o7 ’ 3
© Rebar for slab beam column (main bar of beam—column (main bar © Main bar for deep be =

shearing for beam established) for column established) slabs




WELDABLE COUPLERS

BMS Weldable Coupler

-

Out.Diamater

+——

Length

WELDABLE COUPLERS
BS 4449

Bar Size 1213) | 14 | 16 | 18 [ 20 | 22 | 25 [28(29) 32 [36(35) 40 | 50
Coupler Diameter 20 21 | 23 | 28 | 31 | 33 | 38 | 43 | 48 | 51 | 60 | 75
Coupler Length 18 19 | 22 | 26 | 26 | 28 | 32 | 36 | 38 | 41 | 48 | 60
ASTM A615/A 615M
Bar Designation 3(10) | 4(13)[5(18) [ 6(19) | 7(22) | 8(25) | 9(29) [10(32)[11(36)[14(43)[ 18(57)
Coupler Diameter 18 20 | 23 | 28 | 33 | 38 | 43 | 48 | 55 | 85 | 85
Coupler Length 14 18 | 22 | 26 | 28 | 32 | 36 | 38 | 44 | 53 | 68

* The dimensions may be subject to change for the performance improvement!
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Ext. Diameter of Form Saver

Coupler Length

e

® Couplers has an attached nail plate for accurate
and easy fixing to plywood form surface.

@ Eliminates drilling of expensive forms

® Form work easy to remove and re-usable

® Enables slip forming / climbing form work

@ Built in thread cover protects thread against
concrete paste contamination

® Provides job site safety by eliminating
protruding dowels




BMS REBOX SYSTEM & ACCESSORIES

RBX-B Type

RBX-A Type

RBX-C Type

~

[11]
-
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L]
=
W
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POCKET FORMER

| Lap Eabar Cap Bolt BTMS cnuplar #
| (PP T Sl Tension BTMS
e < T et B rems
Q p«m‘\ VNN 511
BTMS Thread -4
Wooden Key Form BTHS Thread

BTMS Couplers
D12-D16-D20

BMS Re-box System enables
slip forming or climbing forms
work smoothly by eliminating
dowels with an safer and more
ensured rebar continuity than
dowel boxes and the similar
solutions.

T

. Option 1 With hooked/bended/U rebars
D f S \,_E_g

Reusable wooden
plate & screw Rebar Coupler
Optlorl 2 Wuth BTMS Terminators
s?mﬁmﬁv\
Reusable wooden
plate & screw Rebar Coupler

Length & Spacing can be
adjustable as per requirement

ééiéﬁiéﬂéi

For Longltudinal Re-bars For Shear Re-bars
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BMS COUPLERS ARE ALWAYS STRONGER THAN REBAR

TEST REPORTS TO BREAK BMS COUPLERS WITH

HIGH-STRENGTH DYWIDAG BARS

Ultimate Mode of

S})(e?::)llrln;zdf{;?;::;e Yield Load Yield Stress Max. Load Tensile Stress Failure
) { Nfmm3 m) (Nfmm?)
T40-1 - - 1164559 927 Coupler Break
T40-2 i - 1161468 924 Coupler Break
T32-1 - " 718161 893 Caupler Break
T32-2 - . 706701 879 Caupler Break
T25-1 - - 485750 990 Coupler Break
T25-2 z . 472597 963 Caupler Break
T20-1 - . 288246 918 Coupler Break
T20-2 7 ; 291582 928 Coupler Break
T13-1 = - 147734 1113 Caupler Break
Ti3-2 - - 143981 1085 Coupler Break
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100 %
BAR BREAK .
" ENSURED
D32 BS00C SLIP D32 B500C STRAIN &

D32 B500C TENSILE |
[PERMANENT ELONGATION] DUCTILITY STRENGTH [673MPa] '

Force is
ENSURED!



CERTIFICATES
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CERTIFICATE %;;1%1
OF APPROVAL

Technical Approval Certification - Reinforcement Page
Coupler System 10f3
This is ta certify that

Boowon BMS Co. Lid,
al ifs establishment at
590 Yongtan Dong, Chungju City, Chung-Cheong Bukdo Province,

Chung-Cheong Bukdo Province, 380-250, Korea, Republic of

has sofishied the Authority that it operates a quality management system that complies with fhe
requirements of BS EN |50 9001 and the relevant CARES Guality and Operations Assessmant
Schedules. Where appropriate, and as lised below, it has further satisfied the Autharity that it
manufactures and/or supplies products that conform with tha stated product slundurdi and is

entitled 1o use the CARES marks on its products using the p and p 1

with the Autharity.

Scope of certification:
Product Conformity Carfification of the mechanical coupler / anchor systems as siated on the

attached appendices

This cerfificas ramains the: property of the Authority and i iswed subject o the Regulafions of the Authardy. This
cerfificate is uncantrolled when printed. To chack the validity of his carificate pleass scan the above Stosc QR
Code with the CARES Cloud App or contact us on +44 1732 450000

CERTRCATE NUMEER FRST APPROVAL S5LE DWE EXPRY DATE
5016 November 2007 01 Januvery 2022 31 December FIILY
SGNED FOR AUTHORTY FOR g
Wea /w\"){.-./.'{_/ é
[ . =
Chisd By Cobcer i%
12
Pa—y . T 188, 12
Aoy Lt by b, gt e Erghod Bl [ I
ok ARCHIA T BT |a
JE

APPENDIX TO CARES CERTIFICATE NO. 5016
BOOWORN BMS CO. LTD. = N-;I:‘;E
590 YONGTAN DONG, CHUNGIU GTY, CHUNG-CHEONG) i
BUKDO PROVINCE

CHUNG-CHEONG BUKDO PROVINCE, 380-250, KOREA,
REPUBLIC OF EJ =g

Technical Approval Certification - Reinforcement Page
Coupler System 20f3

TA O1A - Couplers to BS 5400 Part 10

Scope of certification:

BMS Type A, B ond C parallel threaded mechanical couplers tested in accordance with and
complying with BSB5%97 and edditional requirements of CARES Appendix TAT-A for use in
accordance with Technical Approval Report TAL-ARB5016 issue 3

This certificate ramains the propey of the Authariy and & lsued subjed i the Regulations of the Authorty, This
carificate is uncantrolled when printed. To check the validity of fhis cerificate please scan the above Static GR
Code with the CARES Clowd App or confod us on +44 1732 450000.

(CERTIRCATE NUMEER FIRST AFPRONVAL [ESLE DATE EXFRY DATE
5016 November 2007 01 January 2022 31 Decomber 1100

HENED FOR. U CENTIICATON AUTHORITY FOR AERFORCING STEE(S.

Lo Ao g Sl Peetch o, 71 P b, S o, I 1, L. AL
ot b o, i o 1740
o ek ARSI 41 B4

FRINTED O 1 5/T12/2022 FROMUKCARES COM

APPENDIX TO CARES CERTIFICATE NO. 5016

BOOWON BMS CO. LTD. s'i'.l 'E
590 YONGTAN DONG, CHUNGJU CITY, CHUNG-CHEONG L%Fi‘
BUKDO PROVINCE ’x

CHUNG-CHEONG BUKDO PROVINCE, 380-250, KOREA, ?
REPUBLIC OF E!r“ o

Technical Approval Certification - Reinforcement
Coupler System

TA 01B - Couplers and Anchors to BS 8110 and EN 1992-1-1

Scope of certification:
BMS Type A, B and C parallel threaded mechanical couplers fested in accordance with and
complying with BS8597 and additional of CARES Appendix TAL for use in

accordance with Technical Approval Report TAT-A&E-5016 issue 3

This el wavon thi sty ol ts ity i s i g ol W el T
cerificale is unconkolled when printed. To check the validity of this carificate please scan the obove Stalic GR
Code with Ihe CARES Cloud App or contact us on +dd 1732 450000,

oo T3 1,

TEMNICAL
APPESVAL

5 Company ik by G, Bagirmad . B b AL
Do ok M TDND 00 B4

CERTACATE MUMBER FRET APPROVAL TEEUE DA EXPRY DATE

5016 November 2007 01 Janvary 2022 31 December FITTY

e Erorbley, o

el Eancutvn Cificar E
§
%

Nz 013-2017
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Patent Certificate
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Urkunde Certificate Certificat
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QUALITY SYSTEM CERTIFICATE

Certificate Number 1 DH-302

Cormpary o | B WOR BMS Co, L,
A © 6, Chugenirdan 2, Chungiersi, Chungchengtaiorh,
Vervn

Theis i b centify L g hon eatablidal
proper uelicy sysem program fo- the scope s bedme i sccondamce
“with the aplicable secuinemess of Korea Hociric Fower: iy Gk,

Applicable Code | KEPKC-5N
Cenification Dute | May 4, M32
Expiration Dute ¢ May 3, 2055

Macrial dscruring s for rebar
wikawon of inqualied soure marenal gulifcaion of mail
orgnisssons, and sppral and conred of suppikers of source maveral
and sevvices? andl wapplying fremses msKincuding wiiztion of
inguabfier source maveral. quabficanion of marerial ogasinons, ard
spprnel andd coenmd of wipplier of s mterid and sevice)

EC Declaration of Conformity According to

EC Machinery Directive 2006/42/EC, Annex [1 A

We herewith declare,

BOO WON B.M.S Cou Litd
590, Yongtan-Dong, Chungju-City, Chungbuk. Korea

that the following machine complies with the appropriate basic safety and health requirements
of the EC Directive based on its design and type, as brought into circulation by us. In case
of alteration of the machine, nod agree upon by us this declaration will lose its validity.

Machine Description : BMS SYSTEM

Machine Type + MULTI-50PD/GOPDY

Applicable EC Directives : Machinery Directive (2006/42/EC)

This is to that the following machine comply 1o the essential requirements (Annex 1) of
Pl 2 Divectives amd the fol o

EN IS0 12100 : Safety of machinery - General principles for design —
Risk assessment and risk reduction (IS0 12100:2010): 2010

EN 60204-1: Safety of machinery - i of ines: 2006/A1: 2009
Authorized Signature/Date : Authorized Complier in the Community
Name :
§ ﬁ Address
Se~Hyun, Jeang / CEQ

& ﬁ




3RD PARTY TESTS

ISTANBUL TEKNIK UNIVERSITES] - INSAAT FAKULTES!
YAPI MALZEMESI LABORATUVARI

Strength, Ductility & Slip Tests
[BTMS Coupler with BS00C Bars]

BTMS MECHANICAL CONSTRUCTION EQUIPMENT

34464 MASLAK / ISTANBUL TEL- 0212) 285 5747-38 FAX: (0213} 285 6587

Report No/Date;  0015/09.01.2018
Application No/Date:321232 /05.01,2018

Cares Repart No. 12141 - Reference No. 18625

According to your application letter dated 04.01 2018, tensile/slip tests were performed on the
rebar sumples which are connected to each other with couplers. Tt was siated in your
application letter that the couplers are planned to be used in “1915 Canakkale Bridge

STEEL COUPLER ASSEMBLIES TO UK CARES SPECIFICATION TA1-B (issue T January 11)

Praject™ which is constructing by DLSY — JV. The results are shown in bebow table,

Table 1.
. Permanent
i R ., | Elongation afler 3
Yield | Tensibe | ) .
Sample Rebar times loading to °
Code® | Diameter | CPr | Sttt e | 300Mpa (0,6ky) | ResoliObservaions
(mm) (Nlip Falac)
{mm}
- NO | s | 667 7 z
FME-H0ET| 025 3 545 662 02 BAR BREAK (Samples
EMENOTT Yes 546 663 0.03 ‘were not faileq from the
BME-HOOTE 548 3604 0,02 comples)
= NO | s52 | em -
| BAS-NOLG 550 71 Ala] BAR BREAK (Samples
meswin | P2 | oy [ 5 7 —Hi | vk |
TMS-ND16LS | 553 72 08 couples) |
*Sample codes were declared in your application letter.

Sampie No. 1 = 0.042 mm
Sampie No. 2 = 0.020 mm
Sample No_ 3 = 0.003 mm

Tested in accardance with BS EN IS0 6452-1:2005/B5 44452005
Test apparatus calibrated in accordance win B3

EN 150 T500-1:2004

Cortificate Numbar IBEINC
Date of Receipt 090811 Date of Test 06.06.11
Operatar ¥ Jeong {Boawon BMS Co. Lid., Chungju, Korea)
Caupler Type: BMS 32
Coupler Batch No. SASBEEANINTS]Couplar| - SBTATT10002 {Nul)
Materal BS 4449:1997 Grade 4608 - 32 mm Diameter - Cast 20-2534
Sample kdensty Conbrol ha. 1 No.2 Ho.3
Arga {nominat) mem ] B4 804 a04
Yield (0.2% rp) MPa 487 483 482 488
Load ot 2.0% rt kN 405.2 4804 47176 480
Stress s 2.0% L MPa. 504 810 584 587
Maimum Stress MPa BT ear 845" e

* Ductile in bar fracture
Parmanant g o 05%, - (299 MPa x 804 mm’ = 240.4 kN)

P &
e
—_ (=]
a
Scientifics =
=
w
U CARES Your Red: 12706 g
Pembroke House OurRef 117265
21 Pemibrake Road Diate: 05,0611
Sevenaaks
Kent
TN13 1XR

CIVIL ENGINEERING DEPARTMENT

Strength, Ductility & Slip Tests 34469, Maslak, ISTANBUL

[BTMS Coupler with B420C Bars]

Application No/Date:999106 /07.12.2021
Table 1. Tensile Test Resubts

Report No: 10107-0715-02602-MEME

Fage 1 ofi
Saenior Mechanical Teal Enginesr End of Report Do 15560
PR «Ms  Singapore Test
S e ISTANBUL TECHNICAL UNIVERSITY = o g:,"“?'"’
5 =) L3 rvices
e FACULTY OF CIVIL ENGINEERING sampany of ST Kiwtics

Date of Report: - 24 July 2015

" Toaal "
| Mool | Comestion | ield | tonsite l chongation | Tt
Sample Code with Strengn Pr— ol Resaldhservations
it | 8 P2 | (M | e dy | Vol
(1]
_ Reforcos B D12 | Mardmiy A (] [T
BAS Conghe Type & K Ve Tl 576 1.1
E ) 1]
Ei]
8y ¥
S0
S0
s =
-
5
)
b
(3]
822
w20 1
a4 i Bl Break (insids I —L}
Table 2. Strength values
= Yiekd srength of reference bar Limit value of wensile sirength
Sample dinmeter (mm) (MPa) (MPa)
D12 496 5704
D& 494 568.1
[#2]1] 479 550.9
D25 | 472 5428 =

Since all the results of tensile strength are over limit values, then it may be concluded that the

1
|

test results of the specimens used in testing comply with the strength criteria of IS0 15835-1.
: P

SPECIMEN | ™ SET (num) fm‘] LOAD | STRESS | LOAD MOF
J _Zeokg [ ™™ | 00 | oVmed) | (N me) | |
TI2-Al /
0.005 250 | @m17 | 544 | s3som | 666 BB
| (TypeC) | e ] e, 2
e oois | 250 | asasws | se3 | sdsees | 680 | BB
T32-A3 /
0.030 250 | 45705 | se9 | seo021 | 683 /
| (TypeC©) ; I
ki 0.030 250 | asois | sel | sedest | 6m BB o/
BS 8110
Requirements 0.1 max. - - 497 min.
LTA B i =
Requi 0.1 max. - - 529 min.
YIELD YIELD MAX UTS
L i LOAD | STRESS | LOAD MOF
: ™) (') N | (um)
Ti2-Al - Control Bar | 447251 556 541925 674 BA
Ti2-A2- Control Bar | 451393 561 543176 15 BB
Ti2-A3- Control Bar | 450124 e | 540263 n BB
TI2-A4- Control Bar | 454937 s66 | 543088 75 BB
Requirement 460 min, - 2 =
Legend: GL - Gauge Length BB - Bar Break
UTS - Ultimate Tensile Stress ~~ BB(ET) - Bor Break (At Extension Thread)
MOF - Modeof Failure

L . B i ko 172-A. Couphid R (g £1




CARES, TYPE 2 COUPLER ASTM BAR & VARI(

UK Certification  Pembroke House,

Authority for 21 Pembroke Road

Reinforcing Steels  Sevenoaks, Kent TN13 I1XR
Tel: Direct 01732 468131
Office 01732 450000
Exmail-leebrankley @ukcares com

Ref: CC6103pr

&% June 2007

v
Export Manager
Boowon BMS Co. Lid.
590 Yongtan Dong
Choongju City
Chimg-Cheong
3B0-250
Korea

Dear [

re: Summary of product testing results - Boowon BMS couplers
(Application 1038)

Bukdo Province

1 am pleased to provide you with a summary of the product testing performed at the recent
assessment of Boowon BMS under CARES report number 8810

Process route Diameter Comments
{ mm

Type A parallel 16, 25,32
threaded couplers
Type B parallel 16, 20, 25, 32, 40 Mechanical testing satisfactory
threaded couplers

Type C parallel 16, 20, 25, 32,40 Mechanical testing satisfactory
threaded couplers

Mechanical testing satisfactory

Tt will be y to perform a Follow-up inspection to determine the effecti of the

cmmwmdmmh\tmmhﬂxmmmphmmmdlhcm

CARES would be able to perform the Follow Up inspection week commencing 25™ June.

Please do not hesitate to contact me if you require any further information.

-
@
Q
o
w
(5
BUREAU 5
[VERITAS] w
=
UK Certification Authority YourRef: 7543
Pembroke House OurRef: 071124
21 Pambroke Road Date: 3.08.07
Sevenoaks
Kent
THI31XR
Cares Report No. 8810 - Project No. 1038
STEEL COUPLER IES TO UK CARES TA1-B Issue §
Certificate Number 3374IC
Date of Receipt 16.04.07 Date of Test 18,0407
Cperstor M M Precious (Boowon BMS Co Ltd. Choongiju, Korea.)
Coupler Type BMS 18 Type A
Cougler Bateh No. B 0704-01
Matenal BS 500 - 18 mm Diameter - Cast No, Not Advised
Sample identity Control Mot Ho.2 No.a
Areg (nominai) mm® 201 201 20 n
ieid {0.2% rp) MFa 487 a8 482 483
Load at 2.0% it kN 1021 1132 1138 1154
Stress at 2.0% it MPa 513 583 688 574
Maximum Stress MPa BT &71" e L4

* Narmal ductile fracture occumred in bar,
Permanent extenslon after loading/urioading to 0.6Fy - (300 MPa x 201 mm® = 60.3 kN)
Sample Mo, 1= 0.010 mm

Samgle No. 2 = 0.028 mm
Sample No. 3 = 0.018 mm

Tested In accordance with BS EN 10002-1:2001 / BS 4449:2005
Test apparatus calibrated in acoomance with BS EN IS0 7500-1:2004

Yoo ey, L Gt
K Paga1af 1
Senior Mechanical Test Engineer End of Report {Docstsn
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TEST REPORT

Mo : CT19-058635
7, TEST RESULTS
1y BMS32 Terminators & Standard Couplers with ASTM A704 Grade 80 rebars
fi Test | ten(s) [ it [rest dettos|  Test hesuits | ek} |
[Tsmite tramgn A e [ | T m 2
I 2 —
}7_ ~Test iteals) ‘ Uit [Tost Nethod|  TestResults | Remuky |
Tersi le atrength W |0 ™ ]
3) BER-AT-02 | | u
[ Test |tenls) [ it Test Method Test Resulls __‘ mu" i
Tewilestwan | m_ | m
4) BER-4T-01
L Test | tenls) [ it [Tost Method Test Fesults
| s 1 strangin 1H [ we [ ] 768
5) aEeee . W
Test 1ten(s) | Unit [Tm Ihlhnn| Test Fesulis
| Tensi 1o steangtn ] owe | g | 787
6] SR
Tost |tenls) Unit  [Test Method Test Resulls
[Tnsiio strgth v | 0 s
Elmnm | =N . in L
£ . o
Test Iten(s) Unit  [Test Method Test Rasulis
[Tensi e strenatn o [ T
[Elorgation \ W | 21

Wienulacturer : GOONH B US
®Frojoct h ﬂw B¢ idge Congtruct jon Project / Chile

wStes! bass - sn-l bars in accordance with mm&nwa-l | Gross-sact ional area - 815 =
®Jolml Type © 21.3) 4).5)- TWE B / 6], T)-TVPE

wTeat Evalustion ¢ 2).3].4).5) I.Dl:'l!;plr; £1,7)- 4ASTMA 978 Class B

* Dimension © Comler 21.3).4).5) / Ext. Dlaseteril] - &Bm. Langibil] - Tes

Terminator 6,7) / Ext. Dissster(D) - Tdm. Ext. Disseter([1) - i

LengihiL] - Jem

~—— End of Raport —
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3RD PARTY TESTS

e e el e O Nt Nt S -

ISTANBUL TEKNIK UNIVERSITESI - INSAAT FAKULTES!
YAPI MALZEMESI LABORATUVARI

34465 MASLAK [ ISTANBUL TEL: (0212) 285 375758 FAX: (0212) 265 6567

ISTANBUL TEKNIK UNIVERSITESI - INSAAT FAKULTESI

YAPI MALZEMESI LABORATUVARI

34469 MASLAK / ISTANBUL TEL: (1212} 255 3757-58 FAX: (0212} 285 6587

Strength & Ductility Tests

f Strength & Ductility Tests Cekme Deneyi
[BTMS Coupler with B420C Bars] mmpanls Birkesiae { sk

Deneyi 7 £
R {Tarih: 297/07 05.20 BTMS Coupler with B420C Bars Rapor No/Tarih:747/20.09.2016
o et f E ] Basvurn No/Tarih:3580/19.09.2016
Bagvuru No/Tarih:399085/02.05.2018

BTMS MEKANIK YAPI ELEMANLARI SAN. VE TiC. A.S.
REC ULUSLAR ARASIINS. YAT. SAN. VE TiC. A.§.
19.09.2016 1aribli dilekgeniz ile birlikie lak imiza teslim ettiginiz ve dilekgenizde
“Tekfen Mol Tower ~ BakiAzerbaycan” projesinde kullamlacagim ve BTMS Coupler ile
birlegtirildiging belirttifiniz birer adet ®16, 20, 22 ve D32 mm nerviiril hetonarme gelik
¢ubuk numuneler fzerinde ve birer adet aym capta mangon birlegimi igermeyen gelik qubuk
numuneleri uzerinde cekme deneyi vapilistr. Deney sonuglan agagida verilmistir,

fgili dilekgeniz ile birikie lab getirdiginiz ve dilekgenizde “LUEM, T,

Valiflar Bankasi T.A.Q Genel Mudirlik ve Hizmet Binas™ projesinde kullamimasnin

plantandifim beyan ettifiniz mangon ile birlegtirilmis ©30 ve ©32 mm capl nerviirki gelik
! Azerinde gekme i yapil Elde edilen sonuglar asafinda verilmigtir,

Tahlo 1. Mangonlu birlegimler izerinde yapilan gekme deneyi sonuglan.

Tablo 1. Cekme deneyi sonuglan

Anma Akma Cekme 7 A Ak E
Numune Mangon nma ma Cekme
No Capt Birlesimi |—Divammi__ | Dayamm Gizlem Cap bt |_Dayamm | Dayamm | R./R. Gazlem
| MPa | (kN) [ MPa (mim) = (kM) [ MPa | (kN) [ MPa
; ’:g _E,_: :; :;;,9 615 | ®i6 94.6 | 471 7.5 | 5R4 24
[ 1| 616 | Kopma, celik qubukta 0 40,1 | 446 B 12| Koy ik
Var T _ 920 | 3 F H pma gelik qubukia
! 3 1 3720 | 463 | 498.0 | 61 Mmeydana gelmigtir 22 Var 708 | 473 23,1 | 5 24 dana gelmistir.
b32 71,4 | 462 [ 5026 | 625 @32 | 76,1 | 468 | 482.2 | 60 B
@6 954 | 474 3| 59 X =
@20 4
e Yok =
432 397.7 ——
Yap: Malzemesi uvan
Sorumlusu

rumbusu Yardimciss

- ——— ANADOLU UNIVERSITESI @
3 S | Y API MOHENDISLIGE LABORATUVARI
L | wewostress LA D ﬂEk'li'.g;'l SIVRILMA | Diktili
- / = B [EST AKMA GERILMES] CEKME GERILMEST = %10 ity )_%_;61:: SARTNAME UYGUNLUK
- Strain Test  -tro e A I o : 2 e
" /I" ——  nzETMSH YUK(N) | ofMPa) | YUK(kN) | ou(MPa) SUP 1251, % | test
E E BMS_©31_REF 383 479 483 &0 165 1.25 - 116 BASARILIL
g
E BMS 932_MANSON mn 457 476, s 4.5 129 L] E HASARILI
@i \“[:\\::}\ SLIP 360 446 457 566 136 527 (K] E BASARILI
Es
ey ElHAH o
i N =8
g 1 £ -§ BMS i ‘ = el "
e 28 | e manson cve 373 477 480 S06 16 1.25 (] E E E%g BASARILI
i - 2
- /.n' : Ay = .- U8
r YIELDSTRESS | ULTIMATE STHESS =
TEsT AKMA GERILMES| | GEKME GERILMES! | _ o0 | o | STYRLAA | ros | SARTNAME UYGUNLUK
TURI ! oy . =% ;
YUK(kN) | o.MPa) | YOK(kN) | oy(MPa) | | e | 125 1, 4% test
REF 609 485 790 | 629 [ 183 130 [ - 1281 | E E | BasARILI
A Q= T T
- S ED ewsow 603 480 | 790 | 629 | 153 | 1: | - E Eofl E ; BASARILI
JORULEEEL TR @ R BMSD40 2 §93 | 4m | 713 | 615 | 149 | 130 | 0.06 E | E | BASARILI
i L BMS Da0 3 606 | 42 | 788 | 67 | 157 | 130 | o007 E | E E | BASARILI |




ISO 15835 - S2 TESTS

Machanical © Eaudnmant

BTMS

BTMS Yapl Elemanlari Sanayi Va Ticaret AS.
Ibrikdare Mah. D-100 Karayolu CAD 446
41255 Kartepe-Kocaeli

Turkey

Low Cycle Fatigue [S2] Tests with BMS Couplers [D25]

For the attention of: Mr Dogan Fatih Kucuk

11" January 2018

Laboratory Test Report No. 180021
Client's order No. To be advised
Client's project reference  Canakkale Bridge-DLSY JV-Turkey.
Specimen identification
Three mechanical gplices in reinforcing bars to TS 708 grade BS00C.
Splice typa: BMS D25 mm
Splice markings: Spiice |D (shown in table below)
Legibility of Batch |D:
Operator:
Details of assembly:

Specimens identified as in the table below:

Tests conducted

Spliced tested 1o the i of IS0 15835-2:2008
iternating tension and test of large strains in the mechanical splica
(52).

Note: 150 15835-2 incorectly defines the slops 5 [Fig. 7). R-Tech Materials’ documented In-
houss procedure comects this anomaly.

Date of test 9" January 2018
Tesled by J Chapman
Report No. 180021
Paga 1 of 4
Testing Houss, Kenflg Incusirial Estate, Margam, Pert Talbat, SAIT 2PE, UK
T: +44 (01656 748 000 | E ink w

Registored Office: R-TECH Servaces Licl Ragistesed Ofice: 23 Din-y-8m dvsnwe. Racky. Conhil CFS SDC. L8
Comparny b, 547500 | YT o 300 761

25

|
| e |
|R-TECH
MATERIALS
BTMS Mechanical C i I
BTMS Yapi Elemanlari Sanayi Ve Ticaret A.S.

Ibrikdere Mah. D-100 Karayolu CAD.446
41255 Kartepe-Kocaeli

Turkey Low Cycle Fatigue [S2] Tests with BMS Couplers [D32-40]

For the attention of: Mr Dogan Fatih Kucuk
8" March 2019
Laboratory Test Report No. 150030
liet' r To be advised

Client's project reference 1915 Canakkale Bridge-DLSY JV-Turkey.

Three mechanical splices in reinforcing bars to TS 708 grade BS00C.

Splice type: BMS 40/32 Transitional

Splice markings: Sphice 1D (shown in table below)
Legibility of Batch ID:

Operator:

Details of assembly: E

up)
Specimens identified as in the table below:

1o |
120030/1/1 | 40732 | 1806410660/1811453850 BMS 40732-N01E
AS0030/1/2 | 40GZ | 1806410550/1811453650 BMS 4032-N15
I BMS 40732-N01E

Tests conducted
Spliced tested ing fo the of IS0 15835-2:2009
ing tension and wpression test of large skrains in the mechanical splice
(82).
Mote: IS0 15835-2:2009 incorrectly defines th slope 5 (Fig. 7). R-Tech Materials' documented
In-housa procedure cormects this anomaly.
Date of test 1% March 2019
Tested by 1 Miles
Report No, 190030 Ay,
Page 1 of 4 S
Tasting Houss, Kanfig Inckustrial Extato, Margam, Pert Talbat, SA1E 30€, LK L X
T:#44 (0656 748 000 E mlod W ?zﬂ,//'_‘,;\“\:\\?
bl

Path. Canbit CFIS 800 L.

Comparny b SS4TE3G | VAT M 300 243 50

Extensometer gauge length used for measurement of sirain was 300 mm.

Plots of load versus extension during the test are given In Appendix A to this reporl.
Statements of compliance
The mechanical splices tested met the 52 test requirements of 150 15835-1:2009,

Test report authorised by:
Labaratory Manager
End of report
— |ETECH

Report No. 180021
Page 2 of 4

Falum Location

32 men bar, 135 mim from couj |
32 men bav, T8 mim Fom coupler
0118 | 0982 | 32 men bar, 110 mm fom coupler |

Langth (s L
sl | a7 | S [ T4
AB00ENZ 7] [
[ 19003013 | eo7a | 5634 | o1

Extensometer gauge length used for measurement of strain was 400 mm.

Plots of load versus extension during the test are given in Appendix A to this report.

Statements of compliance
The mechanical splices tested met the S2 test requirements of IS0 15835-1:2009.

Test report authorised by:

Technical Manager
End of repart

Report No. 180030
Page 2ol 4




LOW CYCLE FATIGUE TESTS

Helmes Solutions

NAME OF TEST LABORATORY:
NOMINAL BAR DIAMETER:
CUSTOMER REFERENCE:

CUENT REFERENCE:
PRODUCT NAME:
PRODUCT DESCRIPTION:
REINFORCING STEEL CLASS:
COUPLER BATCH NUMBER:
STEEL CAST NUMBER:
TEST DESCRIPTION:
TESTING DATE:
GAUGE LENGTH (L):
FREE LENGTH:
TESTING STANDARDS:
NOTES:

PO Box 671
Low Cycle Fatigue [S2] Tests with BMS Couplers Upper Rssoarten, Cheistohurch B2
holmesshsian: com

Holmes Sobutions LP

40mm and J2mm

On behalf of BTMS, Istanbul, Turkey

1915 Canakkale Bridge DLSY JV-Turkey

BMS Transitional Coupler

Remnforcing bars to T3 708 Grade BSDOC Y0mm and 32mm End Threaded
BE00OC

BMS5U0-32

Mot supplied

Mechanical Splice, High Strain Low Cycle Fatigue Testing (52 cotegory]
20/02/2019

260 mm % 2 mm

500wmm

AS139E2007, IS0 16836-1:2009 and 150 165356-2:2009

Somples supplied by client. Couplers assembled os per client instructions.
Al samples aged at 100°C for 1 hr and then air cooled. The Tensile strength
in the below chart refers to the 32mm bar only.

sremant L L4 o
Haquirement (Maz) | 09 08 -
Specimen 1 07 008 ne Outside Mechanial §phoe Ductile
Specimen 2 .08 0.08 m Outside Mecharical § phice Ductile
Bpecimen 3 o7 0oe LUl Outside Mechanicgl Bplice Ductile
AVERADE o007 oos 706

The results presented abave are a true and accurate record obtmined from the tested samples supplied by
the client, This repart shall not be reproduced except in full, without approval of this loboratory.

Checked By:

Mischanizol Splice Low Cycle 52 Tast Certicats -
MBS Beducer saupler Wimm-32mm
Page iefd

Figers 3 Luad eyele disgrem for specimn 3

Lagram for specisan 1

[ "

Pigern 31 Losd cycla disgrem for specimen 5

31-15, Samsung-Dang,
‘Gangnam-Gu,

Seoul,
135-867 Korea.

R-TECH

SERVICES LIMITED

0

Boowon B.M.S. Co. Ltd.,

Low Cycle Fatigue [S2] Tests with BMS Couplers [D40]

28" January 2015
Laboratory Test Report No. 150073

Client's order No. BW-2015-01-001_Rev.01

‘Specimen identification

Two mechanical splices in grade BS00B reinforcing bars.

Splice type: Boowon BMS 40 type A

Splice markings: NOO37-2 and NOD37-3

Legibility of Batch ID: ~ Good

Operatar:

Details of assembly: ‘assembly = 23" January 2015
Applied torgue = 320 Nm
Temperature during assembly = 17.5°C

Splice diameter: 60 mm

Splice length: 86 mm

Specimens identified as in the table below:

Tealing Lab
Referencs 1]

BMS B8 408
150073110 | BMSBBA0C | 40

Diameter | CastMo. |  SpiicelD | Coupler No. | Reinforcemnant
{mm]) Mo
40 Al97482 NOO37-2 R[] 1+6
AGTAE2 | NooaT3 1 [E¥)

Photographs of the specimens before and after testing are altached to this report as

Date of test

Report No. 150073
Page 10§

EE DanyEry fsence Fadyr Com® CFISED0 LK

Appendix B

Tests conducted

Spliced blies tested to the req of IS0 15835-2:2009
Itermating tension and cx test of large strains in the mechanical splics
(82).

Note: This test is outside the scope of the laboratory, and was sub-contracted to another
|aboratory.

23" January 2015

Registerad Dffice

R-TECH

SERVICES LIMITED

Mechanical splice S2 test resulls
‘Specimen Failure Load, Failure 1 ua Faiure Location
Ideraification Fm Streas, Rm
) {MPa} 1."'_"'.?__5@}_T

Parent bar 228mm

16007321 905 ™ o1 02 o Ty
Parent bar 106mm

1500731212 ] 715 0z 03 bl

L Specification 0.3 0.6 280

Plots of load versus extension during the 52 test are given in Appendix A to this
report.

Statement of compliance
The spliced assemblies tested met the requirements of the IS0 15835-1:2008 82
test,

Tesl report authorised by:
Laboratory Manager

52 bt e 180072




LOW CYCLE AND HIGH CYCLE FATIGUE T

R-TECH

SERVICES LIMITED

Low Cycle Fatigue [S2] Tests with BMS Couplers [D

cenducted;
Mudum-:all)- spl;wd assemblies tensile tested to IS0 15835-2:2008, Section 5.2, 5.3 and 5.5.2
Catlegory 52 requirements and referencs bar tenaile tested o 150 15630-1:2009.

Samples are identified as in table below:

Laboratory Sample ID | Reinforcing bar size n-mdng bar cast Splice batch ID(s)
{mm}
40141/1/22 20 Am-asz N D19
40141/1/24 20 A1GT4E2 NG 018
4074171125 20 A1274E2 0019
40141/1/28 20 A1ST4E2 o018
4014411127 20 A1GT4E2 =IiL]
4014111/28 20 ATGT4ED o019
BESULTS
Date(s) of tesi{s): 27" February 2014
MName of labaratory operatar: RE Ksmp
Reference bar test resuits
[mim, 240
[ il 342
*fiedd. 0.2% Proof Stress (RpD.2) (MPa} 609
Tensila strass Am (MPa) T8
Ratio of Rm/Rp 118
Elongation Agt (%) ar
Mechanical splice test results
Boowon BMS 20
14014111124 14014111128
— 240 |
4
" [
Option 1 0.008
By (mm [ Opfionz 0.027
Maximum logd acheaved, Fuy, (KN} 2293
Y | Measured tensile sirength, R.| (MPa) 730
| A 6] 7.5
Location of failure Ouisida splice
length
| Latioratory Samgle 1D 18014111126
—w Lengih {mem) 240
longation afier 4 cycles, U, {mm) 0,073
ian after 8 cychas, ug (mm)

I R-TECH

SERVICES LIMITED
52 tests:

000

Py 1 —a
H
& 1
i |
! || s
LR B k
[ 22
i |
a0
50 [ 50 00 180 200 = a0
500
-maa
Extemsian fmem]
ofresulis | of

The results shewn above indicate that the product complies with the requirements of 150 15835
1:2008 Annex C with category B and category 52 classification.

Test repont prapared by: Test report authorised by:
Development Enginesr Laboratory Manager

End of report

Report No. 140141 Issue 2

Tt Hote Wonag St sty e St e AT 30 U H TECH
1l <44 [ITASE T8 OO0 fa +44 [O)1635 670 130 ol

SERVICES LIMITED

B ol anchmareces £o b el whew r- e 10 b

UG High Cycle Fatigue Tests with BMS Couplers [D25
Laboratory Test Report No, 160088

Client's order Mo. 18534 Client's progect No, 2370

Clignt's repo No, 16594 Clignt's reference No, 28986
Specimens supplied by Boowon BMS Co. Lid., Chungju, Korea.

Soscimen Kentificali

Three (3) off 16 mm @ QST spliced bar
BS 4440:2005 grade BS00B approximately 1 m In length,

az]

Splice Typa: BooWon BMS 16 mm Type B

Fatigue test results
Fatigue class D - Stress ratlo = 0.2

Speamen | Bar 1D | Siess | Naol | Frequency | Posfion of Faiee Camments
Iderrification | Na. Rarge | Cyckes
{MPa) ®10" (Hz)

160088111 1 ] 35 114 nig Teal alopped 1 3.5 % 10" cydes
160088172 2 135 1.0 112 hig Tesl slopped at 1.0 % 10" cycles
160088/1/3 3 170 0.5 114 nia Tesl slopped 8L 0.5 & 10" cydes

Statement of compliance

This batch of specimens complied with the 'D class' fatigue requirements of CARES
Appandix TAT-A lssue 4.

Laboratory Test Report No. 160088

Clignt's ordar No, 19534 Client's projoct Mo, 2370
Ghent's report No, 16584 Clisnt's reference No, 28087
Specimens supplied by Boowon BMS Co, Lid,, Chunglu, Korea,

S pecimen identiicati

Theee (3) off 32 mm @ QST sphiced g bar o
BS 4449-2005 grade BS00E approximatety 1 m in length.

Splice Type: Boo\Won BMS 32 mm ‘Type B

Fatigue test results

Fatigue dass D — Stress ratio = 0.2

Bpecmen | BarlD | e Waal | Frequancy | Pasion of Fame Tommants
Idenification Mo, Range

(W) %10 izl

TGO0EWT 1 1] 35 118 [T Teal wkggeed a0 3.5 2 107 cyelin.
TB008E 2 z 138 1.0 120 i Test stapped at 1.0 1 10" cycles.
TRO0BRN 3 17 0.5 18 nis Tent stopped o 0.5 x 10" cycles
Statement of compliance

This baitch of specimens complied with the ‘D class' fatigue requirements of CARES
Appendix TA1-A lssue 4,

R-TECH

SERVICES LIMITED
UK CARES,

High Cycle Fatigue Tests with BMS Couplers [D40]
Pembroke House,

21, Pembroke Road,
Sevenocaks,

Kent,

TH13 1XR.

For the attention of: Mr Peter Roughley
3" February 2016
Laboratory Test Report No. 160090

Client's orger No, 19534 Client's project No, 2370

Client's report No, 16594 Client's reference No, 28988

Specimens supplied by  Boowon BMS Co. L., Chungju, Korea,

Specimen identification

Three (3) off 40 mm @ QST ly spliced g bar speci ta

BS 4449:2005 grade B5S00B approximately 1 m in length.

Splica Type: BooWeon BMS 40 mm Type B

Eatigue test results
Fatigue class D — Stress ratio = 0.2
Speciman | BariD) | Siress o of | Frequency |Posmon of Falure Cammenis
enafication | Mo, Rangs Cyelas |
. *‘ﬂ_ﬁ*}__
TEOOG0AT 1 ] 5
TEOOE0NZ 135 10 1 ‘2""
170 08 | 1z

This batch of specimens complied with the 'D class' fatigue requirements of CARES
Appendix TA1-A Issue 4.

Test report authorised by:

A=

Labaratory Manager
End of report
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IN-CONCRETE & VARIOUS FATIGUE TES
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& SUMMARY

All specimens tested completed the standard test loading protocol without sudden reduction of system Tabbe 11 - 437 Troftag sramary of revas.
stiffness or load carrying capacity. Extended loading was carried out on all specimens and it was 53
observed that in all test cases a progressive reduction in system stiffness occurred as the extended
Ioading profile progressed. Strain pauge data collected during testing indicated that system yielding AT Low Cycle Fatigne Testing spers o sequiresnent of the
occurred on average at a drift level of 2%, For all specimens, post-test exposure and inspection of the 2 Fhash DT afthe
coupling elements confirmed that their integrity remained, e ®

Hops P i Wt
. e s pecquised, andd all Tuacl bemakages that cecurred i She einforcing har matnriad
The results of the testing indicate that the coupled reinforcing bars meet the reauired performance onsras ol mp@wmumm:ﬁu sy —
characteristic requived for an ueoupled reimforcing bar in a similar location, with no detrimental

il Foaenm noted A smumary of Low Cycle Fatigoe Testing and Slip Testing results are listed belovy in Table 20 and
L Talsle 11 rwaprectively.

Tatle 4: Tenale Testng and Aesidual Elongafions

OPUS (Ferce vs Extension Graphs taken with the dual displacement apparaius over 450mm dre presanisd in
Figures 23 o 32}
8 August 2017 HD32 Coupled Reinforcing Bars IS0 15835 ., iy rnationst consutiants L T
Slip Testing, Tensile Testing, N DATEOF 2 B T LT L R N
+ 7 !
and Low-Cycle Loading Testing! TESTING | oo ntedmebar) | 1™ | [N | tMfmen']
M X 11 The Emﬂm:ﬁiﬁf& 16 | 30 | s9000 | 58 | B8 |ost) oo | on
ggn;ﬂuanagasf-ngowlar Mechanical Splice B Box 30 845, Lower Hult 5040 y7 | 30 | ssomeo | e BB |os| apd | oo7
L s g
A R T " H 2w 2/0/2017 | Typec | 18 | 30 | ssooo | 3 | me |os| oo | oar
yo | 30 | seooo | 64 | 88 |osi| o | oe
Ret: 524E75-4.17.353 T | = | s | et | 65 (o] e | o
1/16 | 350 550,000 e B8 |osL| aos 11
b e M BB Sl B R
30872007 | Type A | 118 | 350 530,000 39 B8 |osi| ao? (513
19 | 350 | seooo | ere [ ee [osi) ao? | ow
oo | 30 | sompoo | ess [ ee [osi) ame | on
AVERAGE - SISEN0 | 666 - am | on
T - - 5T5min| - - 30 man fo. 60 ma
Legord: Gl - Gauge Lengh B3 - BarBroak claaraf splice & Grips
UTs - Ultimate Tensile Stress POF - Position of Fallure
MOF - Mode of Failure 5L - Dutside Splice Lergth
Tatve 5 Elengaon Measwements of Specimeans Subected i Low Cyole Tast
SPECINEN in Ber Measured on Side & 1 oupler|
L Cver
Me pred| Messuredy Measured |
Results of Testing (pamm | Fahm| o T I | M B e | 5 | over liure MR | | MOF
Coupled | Side A Dol [mm) [mem] [mm] Imm) fei Over
Rebar| [men]
. uas | 1o [ims] 140 | 1o [sa - - -
Table 1: Permanent Set and Tensile Testing Bl = N =-To T w |- me] w lns - 2 I s
(Force vs Exfension Graphs faken between machine grips and Siress vs Strain Graphs taken over
150mim aré presented in Figures 1 o 20} yr| msa| o | uns | 10 j108| w1t ) 1w faa - - =i
* 180 . w2 160 me -
SPECIMEN NO. T YIELD WELD uzs | wo fiz3| w0 | 1w [1z0f = 5 %
uTs . L
g:s; (o3zmm | seT[mm| | ATD&RY [::;\I LoAD | STRESS m:[":]mu aman] | M2 | POF Mee | 28 o =1 i Teleel o boa - I e
Zerckg [mm] [N] | [wjmm’] n . w22 | w0 fizz| maz | o s - =
weee | 11 | oo 0% |30 | aomoon | em | sazoon | es | e |om T = T Tl = = — T
TypeC | 172 000 050 350 | aomooo | so7 | s2som0 &2 | 88 | os FeY B PR e TR - - :
TweeC | 13| om 05t |30 | 403000 | so1 | saq000 | es2 | 88 |om ook o | M =P e =] o | e s = = S e
Tvpec | 14 2.0 055 350 | 428000 | 53 | 546000 6 | 88 |on a7 | w0 |uwz] nes | o |me . . f
Tee€ | U5 | ool 0st | 30 | 4o | se | s2ioo0 | e | 88 | ow i el Bl o e g | s @ i
syor/zon7] Typen | V11| 000 053 350 | 4os000 | sS4 | s2som &3 | 88 |on 1a4 | 100 s oo | o [1ng + -
V17| ®as | 1 |25 L]
Typed | 12| om 054 30 | so7000 | s06 | sxo00 | ess | 88 | om - wo | - | ma] w0 |ss - - -
JLodey, e ) o
Typed | 13| oo 056 30 | a4 508 &4 | 88 | om m7 | s ur| nio| we [we] - - -
yoed | 1/ 0,000 L e al 11| 1983 | g0 | L
1062007 | Typed | Uia | oo 058 350 | sizo00 | s12 | sesom | es3 | @8 |om w0 | - | o] e Juzs -
nas 100 |145| 10& 100 106 . . .
Typea | 15| 0 061 350 | 424000 | 52 | 541000 &3 | 8 |on o e ey =
AVERAGE 0.0 05 - | an20 | s | samem &7 - - e | - | aes ] e Jaz - - -
15835 1:2009€ s 100 |106| 1115 100|115 - -
F L DUl mnas. - - - - - 575 min = = Y| 1845 | 1.0 |28l L]
- 160 - 17a7 160 17 . . .
AVERAGE . . 1LE| - . 116/ . U6 . .
Legend: 6L - Gauge Length BB - Bor Break clear of splice & Grips
UTS - Ultimate Tensie Stress POF - Pasition of Failure wwgend: MOF - eese of Failure

MOF - Mode of Failure O5L - Dutside Splice Length B8 - BarBreak clearof spiice & Grips
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3RD PARTY TESTS [TESTS WITH ASTM

Size: #6(D19), #7(D22), #8(D25), #9(D29), #10(D32), &
#11(D36)mm

BMS COUPLERS with ASTM 615 Grade 60 STANDARD OF ACI 349 TEST REPORT PA
FEEn D
STANDARD OF ACI 318 TEST REPORT

BMS COUPLERS with ASTM 615 Grade 60

This test Is Intend to comprehend whather the BMS(Bar-Coupler
Systen) using ASTM AB15 Grade 60 reinforcing bar was built mest tha AC| 349 Mechanical
splices test requirement. For salislying this reguirement. Boo Won ENS examines the
saries of test{cyclic tancile test, stain test)

This test is intend to comprehend whether the BMS(Bar—Coupler Mechanical Splice
smuﬂmnsmmhcudemmmmm“mmmmm
Mechanical splices test For this Boo Won BMS ACI 348 [12.14.3.4.1] test requirement
exemines the series of testistatic tensile testa) Uechanical connect lons shall be qualified for use in the consiruction on the basis
al the fallowing perforsance tests

(&) Static Tenslle Strength Tests - & Minimm af six static tensile strengin tests

ACH 318 [12.14.32] test requirement shall be conAucled considering the rangs of var labllities In plicing material, in
A full mechanical splice shall develop in tension or compression, as required, at least material o reinforcing bass and In the anticipated environmental conditionz. A1l
1256y of the bar. fest samples shall meet The recuirement of 12.14.3.4

12.14.3.4 4 full mechanical connection shall davelop in tension or compression. as
required. at lsast 125% of specified yield strength 1y of tha bar.
[Table 1.1] The penaral tabulation of the tesi result

{b) Cyciic Tests - Three specimens of the bar-to-bar connection for each rainforcing

Distinguishmen Min/ax of each 5 ’ alt be ' s of tens 55 variat lon
i Coupler*s conditicn aitar il : bar ize 300 orade $hall b o 100 cyeles of tengite siress wariatios
finishing test o trom & 1o 90% of the specilisd minimm yleld strength of the rainforcing bar. The
Soac lwan sort of test i i specimens shall withstand the cyclic test withoul loss of stalic tensile strength
capacity when cowparad with |ike speciman in {a) and tested statically to fallwre
# (pig) | Static tensile ™ 15 (168} ® tol lowing cyelic 1
strength test 4 LR S
7 lozzl ™ 169 (169 o : — lic tens : ;
lozz strength test f i (189} [Table 1.11 yelic tensile fest of the test result
i Distinguisaent Coupler's Wi/ o1 each
a (oas) Static tensila ™ 185 (171} o condition after | The cyclic tensile test fy
strength tost f Soecinen | sort af 185t | finiening test T
2] S The cyclic 0 ApAOTEaE ENEncmendn
#2 (0290 » 62 (163} o il Frar I W00t S o,
mmw’wme sloral | o atter Joading 103 ties | 165 (166)
A R - The eyclic Ho abooraal phenamenon
[ 1 El 0K frar Ic bl 1 5 il 170, K
#10 o] Static “’ﬂ':m ™ ¢ 161 (168} ot Toez2] b s { alts c;gf:?ﬂlcg [ 69 {170} o
avelic Wo abrorsal pheromsmon
o (o | St tensile ” 6 e o sies) | T e mv after loaging 100 tines | 165 {172} | of
strength test lensile test cyello load
iy = —_— i) The eyclic m v |?: abnormat e T 3
- The coupler whether it is " > K after loading 1 o hl hl i
i danaged of not N R T tensile test f iyt
The cyclic Mo abnormal phenomenon
#ro[az] ok after loading 100 fimes 62 {188} Ok
tansi la test /| cyclic load
The cyclic 1o abrorsal ghenomenon
5. Test Results winfossf | T S o after foading 100 times 16 (o) | o
T tensile test . B e losa
Test ltems Unit | Sample | Test Results thod The coupler Wo abnorsal phenamenon
used Hate whather (1 Is after ioaging 100 1imes
Tensile sirength W | 713 daraged or_not cyclic load OK
(Sample No:BH-BT11-5-1)] - ke
leld streapth N I 502
| (Sample I\:.I BH-BT11-5-1) 3. Use of Report : The certification test for BMS
ongation . -]
(Sample No:BH-BT11-5-1) hd ! 10 4. Test Sample : BMS(#10)
e sirength % _ 5. Test Results
H-BT11-5-z)| M= 2 70 5
Yield strength P o = ‘est method
(Sample No:BH-BT11-5-2) 2 453 Unit | Sample | Test Results s
Elongation . " =
(Sample No:BiH-BT11-S-2)] % . il Niwt ! 80
Tensile strength F -
(Sample No:BH-BT11-5-3) 4 | | N Nimi 1 480
Yicld strength . . gatsn
(Sample No:BH-BT11-5-3) ol i (Sample NoBIi-BT10-C-1)]  *® . i
Elongation P Tensile strength
(Sample No:BH-BT11-8-3)]  * 3 8 (Sumple Np:BI- BT 0-C-21| Nl 2 A5
®This "Test Repor™ is related to the project (Contract No. $3-C-12-001) Yield strength ”
§ : ) (Sample No:BH-BT10-C-21| ™= : 455
®HMS ¢ Bar-Coupler mechanical spiice sysiom Flongation
. - : g
- = = - continued on the next page = = (Sample No-BH-BT10-C-2 * ' 9
[ ensile strongth
Tested by Technical Manager Nl 3 656
Affirmation a4d & 3 (Sample No:BH-BT10-C-3)
=== = Vield sirength A 3 pre
- (Sample No:BH-BT10-C-33] ™™ . »
Char pogecnrt appiy 0 e stamdar or procederes shemilae and 10 e sampdel 1) 1eibrd avess olheree mnnlud B
[The tem reaults arw not iedicative of repressastaiive af the qutities of the il fram whech the wempile was taken oo ol apparesly longaton w 3
o malar prodia i (Sample Neo:BH-BT10-C e
#This "Test Report” is related 0 the projoct (Cons
@BEMS | Bar-Coupler mechanical sphice system
El dnfTi?ﬁ it

BMS Couplers have been tested to
ACI 318, (ICC-ES), ACI 349 & 359
Nuclear codes with ASTM bars,
passing the requirements of
Type-2 (which is less demanding
than the one of 1SO 15835-1 S2)

ASTMA 615 & ASTM A706 Grade 60, 75 & 80 Grade Bars
(ASTM #3, #4, #5, #6, #8, #9,#10, #16, #18 inches)
Bul!dmgCndes | ACIB‘]! T)rpl:IAType.ll

Type 1=125%* specificd yicld strength;
Type 2= Ti+specified tensile strength .

CODE

Strength

] 270 Mechanical spbiees shall be ¢lussified 3
o Criterion i) Type | — Mechamiacal splice conforming i
a i) Type 2 - Mechanical splice confomumg s and
B /i ) eapuble of developing the specsied tensile strengih of e
"'l"-"' spliced bars
v
slip NIA

Certification per

Fhird Party Tosks Tests & Fleld Applications




BMS WELDABLE COUPLER TESTS

e v

ANEEE A
BMS Weldable Coupler Tests
1. 8@ & ¥ & : CT0-10663H
BMS WELDABLE COUPLER
D6 (SD400 GRADE BAR):
(Weldable) DT Ebs ""

[Tensile Strangth) e [11]
E: [Wiald Strangth) | W I 1} |
[ T e NEEE i o

E

{Tensile Strength) R T = v
oo vl Sivencph]. 2 0] )

D32 (SDA00 GRADEBARE

(Weldabie) 1 jpimm oC]

(Tensile Strength) | , e {-

{¥ield Strength) [ W t1h] -

D19 [SD500 GRADE BARE:

MBS

(Tensile Strength)

{¥ield Strangth)

D22 nm GRADE BAR)
Wieidale) e

{Tensile Strength)
& [ield Strength)
D22 (SD600 GRADE BAR):
| (=Weldable) | a5

W@
|maE (Tensie Strength)
m=ys (Yeald Strength)
D25 [SDB00 GRADE BAR):

8 3

| Weldatie)  ymae

Mm@ (Vield Strength)
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PashogeTie [BMS Weldable Coupler]

Results:
Table : Tenslon Load Test
Meshanical Spliced Relmforcement Steel Bars
{ironman BMS Waldable Coupler}
Sample
Taz T40
Nomingl Size (mm} & 20 40.0
Nominal Cross-sectional Area, So bise 125864
{men®) a a
Maximum Load, P (kN) 5283 7828 . !
P x 1000
#(ﬁ tmm )y 656.9 29
S0
Pusition of Fracture Fraciured at the reinforcement steel bar
W - Based on cller s sample relerence.

m:mmmph

s n RECED

et TEST REPORT
: BMS Weldable Coupler Tests

Reforance No,

4 BOOWON BMS
o
BMS Weldable Coupler (SD5001

N S 3 %
Test ltom A4 % 2 Test Result Test Mothad
o e ) e g et e A e
D25 D2y nag
Tensile Strength | |
AP} (N/m) BAT BE3 FOR fida
KS B 0802 - 2003
Yield Strengih
B (Nl) 36 25 519 529
Reference No, Date
" y . 6 4 9 % 07 9
Slient,
Address
[Teat Spo
Test ltem Al 8 ¥} Test Result Test Mathod
bk A T T — 1 Al
D16 (3]8] D22 D25

1m|=|]l‘ Nlr\rnskh

569 5RY

Yield Strength

48 (N/w) 08 | 477 | 427 | 484

Korea Conformity Laboratories
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~2140, wwwkicm.redr 1

measslmal'ruﬂngscwm?um
mmm
H"ﬂllﬂ"[!m Fax 67793821 Emall: sales@pispl.com
Wisbee: hiywweplsplcom  Co. Rag No.: 00TT4/1885-K
BMS Weldable Coupler Tests
TEST REPORT
Laboratary Test No s PTS /47368712 Dinte Touted : 2| February 2012
Customer = Preshcon Couplers Pie Ltd
57 Ubi Aveve |
#03-10 Ubi Centre:
Singapore 408936
P O/ Qrdet M.  E TowlPage : | Page
Tost Mathod + BS EN 10002-1 : 2000 YowrRal 2 Project: 5501
(Hywndai Kingpos)
Fgtarsnce Code £ Customer's Spocification
Dt of Ruceipt of Test itenss  © 20 February 2012 £ IN 37294
Subjact [as recalved) z

Twe {2) pieces of steel weldable threaded coupler (size: D28, 38mm OD x 23.4par screw ID x 2 nos), Materisl: KS
D 3552 / JIS G3539 / JIS (G3507) webded cm steel plate surface (thickness: S0mm) both side threaded with T25
reinforcennent steel bar test marked: 1& jle 2, fior Tensils Test.

Tensile Test Results:

Cross
e A e )

Sample | 441 318,51 o

Sample 2 491 38TE 6“9

Toat Conducted By
Teat Witraaed By

bl

- GRNERALCS 1M
vt e e i s i B e e
 suon s s o o gind secag 3 K. W ol i v o 4 SBNTY




3RD PARTY TESTS [TESTS WITH BMS TERMINATORS]

TRUCTURAL J
MS ho. 5-2016-027

Side-Face Blowout Failure of Large-Diameter High-
Strength Headed Bars [with Boo Won B.M.5. Terminators'] in Beam-

Column Joints
by Sung-Chul Chun, Chang-Sik Choi, and Hyung-Suk Jung

e provisions of ACT 318 o hended Bars fave sever! luitorions
an the Bar et strength, caver: ar wrverse reinfiorces
went. Anchomge svemgils sgnticany depend o failine moes
and geoweteie comi firre ieaded hars are
e~z wiswsdoted Beam-coduw, 1ty were fesied
(80 ksl heaeeed bars of * o (¥a. L4 and 150 o
sidosfsce blowaus finlune occurmed by preventiy
m lewgth and side caver
rage sinength ale ducreases. Hatepin-npe
wnent gnbanced the atrengrh, The 350 MFPa

Msoverio

manaverse peinfarcewens, tuspeasing the embedwenr e

menensing the compresstve strengtls of concrote, Frow regression
analyzes of 39 sers of dnte. a model is propored far predicing
arnge strengte af D bavs ermimeted within exterior

Drvm-celins joits

Karywarrhy: esnening besmi-colinm g headed b remmfiesement, ide-

face blowour. Fig. 1—No. 8 II, qnd 18 retriforcing bars

12 MPa {6000 pei) have also ineremsed. For lange-diamacter

MTHDD';ICTION Ieaded bars of 43 and 7w (Mo, 14 and 18), the nininmm
According to ACT 318-14. the development length of  Gie cover of 2d; is Irger than the minimmim cover of 40 mm
headed bars is equal 1o 80 percent of that wsed for hoaks, (1-12 in.}. Moreover, tmnsverse remforoeusent is bebeved

provided that leaded bars meet the requirements of Class 1o be effective for the suchotnge of headed bars becawse the
HA headds il ASTM AOT0-15T T addtion, the follawing confinement by transverse reinforcement limits the progres-
conditions must be salisfied: the net bearng anea o073 1|

L s = oy
is at least four times the cross-secrional area of th e b oo 1
e T -
— b ok 1

E

g

Wl b s, 00

-4

Mcarased b s, (WP}

b}

0 W am e0 m0 lem
Prndbcand bas e £, (P

st wish ter ok s Wish B, o L, N o o 1 APPENDIX A
headed bars tned i Hi st

Tabla A of tests with

REFERENCES
L ACT Conmnivies 313, “Buiklisg Code Reguwersens for Stucmal
Comcrese (ACT 518147 ad Cowmmeaiary {AC1 315H- 14} American

ISTANBUL TEKNIK UNIVERSITESI - INSAAT FAKULTEST

YAPI MALZEMES]I LABORATUVARI

18400 MASLAK | [ L TEL: [0212) 285 375758 FAX: (U212) TRS ASKT

Mansonlu Birlesim Cekme Deneyi
Rapor no/Tarih: 401/16.05.2014
Bagvuru No/Tarih: 2143/16.05.2014

TAV-SERA YAPL
lgili dilekgeniz ile birlikie teslim ettiginiz ve dilekgenizde “Emaar Square
Projesi’nde” P belirttiginiz BMS marka, “Bar Anchar Terminaidr
fip™ mangon plaka ile birlestirilmis mubtelif’ ¢aph nerviirl gelik qubuklan feerinde gekme-
siynilma deneyi yap

Tabla 1. Mangonlu birlesimler (zerinde vapilan gekme dencyi sonuglar,

N . Anma M ~ Akma Cekme ]
'-;umlum Caps L-l':‘w.'. Dayanmi | Dayanmi | Gizlemn
vl (mm) | P AN T MPa | (kN) | MPa
1| [ [
| @22 mm | 1776 | 467 | 2139 ! 563
| o2 | 1766 | 465 | 2148 | 565
_— T Mt Wisil Kool Wil |
| et 186.4 | 490 | 221,7| 583
2502 | Mangonlu birflegimin
® | verminator | T | mangon | 2482 | 467 [ 2943 554 | " meydana gelmistir.
& tip 2541 | 479 |3110 | 586 |
—— = |
- D32 mm 34| o k-
@32 | 365.9 | 455 | 4827 | 600
| miangon | |
9 3620 | 450 | 477.7] 594
i

Not: Numune tanitim firma tarafindsn beyan edilmigtir.

[ f A !
; |
2 A L —
_— i

Sorumlusu |
1

T.C.
ISTANBUL TEKNIK UNIVERSITESI REKTORLUGT
INSAAT FAKULTESI DEKANLIGI
MASLAK, ISTANBUL

Kayut No/Tarik: 379568 /29.03. 2018

Test with BMS Terminators [D28, D32, D36]

BTMS Mekanik Yap: Elemanlan San. Ve Tic. A.S.

Cekme-Siynima Deneyleri Hakkinda
Hazirlanan

T Tip Sonland v

TEKNIK RAPOR

A
NSAAT FAKOLTESI
arre 30 Marl 03

| Mo, . 37A5ER

Bu Rapor {TU Doner Sermaye {gletmest Yonctmeligine Gire Huzurlanmigir.

BTMS MECHANICAL CONSTRUCTION EQUIPMENT

According to your application lettr dated 28.03.2018, tensile / pull-out tests were performed
on the mechanical anchor couplers which are connected to rebar samples. It was stated in your
application letter that the couplers are planned o be used in “Consulate Building Project in
Ankara” which s constructed by ests were performed according to ASTM
C900. The results are shown in below.

Table 1. Dimensions
d,, (mm) £y (mm) b jmm) d, (mm)

64,8 1041 327 431
720 10.26 35,1 480
9.0 12,29 376 510
‘Table 2. Test Results

Max Tersile

Load | Strength Resubt/Observations

{kN) (MPa)y

z::l ;‘: BAR BREAK (Samples did

| not hil from the
92,5 | 680 R D




a7 0600
1. No @ CT15-027747_M1 Reissuance (A1)

2. Client : | bate : 2015.06.03
O Name : BOOWON EB.M.S
O Address : 165, Chungjusandan 2-ro, Chungju-City, Chungbuk, Korea
O Date of Recaipt : 2015.03.02
© TESTING PERIOD @ 2015.08.0¢ ~ 2015.0d.18

Wodification (M1)
Date @ 2015.03.24

3. Use of Report : Quality Assuarence
4. Test Sample : BMS Terminator-S0500
5. Method :
(1} K5 B OB02:2002
6. Test Resulls
1
Test Itam(s) Lhit Test mathod Test Results Testing Enviransent )
Tansl I8 stremgih W [t 0 (a1 T. 1L 2NN
Inid Stresgth W m e @2+1)T. iﬂ*?]!ﬂ.ﬂ
2) 025
Test |tos{s) Unit Test mathod Test Results Testing Environsent
Tensi I strength e I . BEE 1T, (B22NAA
inkd Strosgth L] i s BEE 0T (B2 BEAA
3} pem
Test ItBll!]_ - Unit Test method Test Results Testing Enviroanent
Tarssi | s mngts LI (] = 224 M T (1022 TRH
field trengtn ™ w = 2T, (BE VA
4] 032
Test |tenis) Unit Test mathod Test Aesulls Test Ing Environment
Tacsi 0 s1iasatn it I P RN L
Yield Strengih - - Wi 0 a4 {24 10)T, (18 £2 %04
Used In the calculstion of the strength of the joist croas-ssctiosal ares specilied in the KS D 3504 uses a nominal

crega-sect lonsl ares
—— End of Aeport —

Sr—— Tested By . Technical Manager J
i |, P P 2

B
bacication ol rapressatal ive of the sl 11es aF 1he cuadit s ol The 3t lom eficn (he campte sws fabn or ol speareally ideesical ar simiisr
prodets

2015.03.18
Korea Conformity Laboratories  President

EarE T == =
== E ===
ko : CTHB-DERGS4
7. TEST RESULTS
lpHmM&WNMﬂmmﬂlﬂﬂﬂhu
Test Itemls] thit  [Test uanul T Tamt Resul ;
o [ m
[ it |rm hml " Test Pesults | Pesark ) |
L 7 T;‘i_ _l -
o Test Itenls] | it |lnst Netrod Test Results | Fesark |
Tensi ¢ strargt - ] o = _4—
4) MBS0 /
Tost Itonts) [ it [Test Methos Teat Pesulls | Resark
T e strangtn == | e | - 7{
5} BERS-AT-04
[ et ttemim) [ imit [TestMemos|  Test Results ’ Resrk
Tesile strargth | W= | ™ . ‘#‘7
6] BEES-EH-0
et it T it | Test Metnoa|
Terwi e atrasgth e | ()
Elmgation : 5 i
7) M Bl LS AR
T Test Itemis) Uit Test Method

Tensi & strasgih L 1
ot | m |

®hpulacturer - BOOWON BW.S

®Project Meme - Chacao Er kige #roject | Onile —
Toat Iteals) [ it [Test ethod] Test Resuits Fenark
Tarsi|e strength - | AN = =
Elongat ion P =T ]
7) BESa-E
Test [ teals) Unit |Test Mathod Test Results Remark
Terml le strength Ll L m
Elongation 1 fiksl L) 5

WiManufacturer © BOOWN B.N.S

#Project Name @ Chacao Brldge Construction Project / (hile
: HYUNDAI i

WSteel bars © Steel bars in accordance with ASTM ATOG/706M Grade BO(25 mn) ( Cross-sect lonal area - 510

#Joint Type © 2).3).4). 5]-T\‘FEB.|’G JTISTYFE &

#Test Evaluation © 2),3),4), 5)ACI 310 Type2 / 6).7)- m.\mm

# Dinansion : Coupler 2),3),4),5) [ Ext. Dianeter(D) - 38mm. Length{L) -

Terminator B),7) f Ext. Disseter(D) - 63m, Ext. Dianeter(01) - 38w

LengthiL) - 20mn

—— End'of Paport ——
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RECTORSHIP
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Anchorage Capacity of Terminator Couplers of
1" Bosphorous Bridge Project

by
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4 Desermimasion of Amherage Copacity Usdor Static Laading (Caargery 03 and
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Terminns 1

fallers o ruwdrm capacty of e machive and il Siek) and e stk we
evormies. Test sesdhs a gives in Table 35
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4. Gemeral Results

- According to 150 15698-1, the terminator shall be capable of anchoring

I!...,..{lt..-’R..",\.,.‘ for Category B1 and B2, This bimit is equal to 540 MPa for
steel grade and TST08 limits. All specimens satisfy these requirernents.

- nu,m Designer assumed that, the terminator shall be capable of anchoring 1,1 R apec.
for Category B1 and B2

- According 1o 150 156981, wermingtor coupler system susiaing stages | through 3 of
the loading programme. given at Section 3 of this reporn, without failure for Category
5. All specimens satisfy Lhese requirements.
According to 150 15698-2, the test is terminated upon facuwe of the terminator
coupler system, crushing of the concrete in the termivalor bearing rone or upon
remhg(hmﬁcdmwﬂmofcyduwﬂmﬁamﬁucucms Al

sarisfy these without fracture

All rebar i are BS0OB class. A ding 1o TS 708, Respe is 500 MPa and
minimum ReofRenae 15 1,08, Test results show that all specimens satisfy these
Tequirements.




A PRODUCT OF EXCEPTIONAL PERFORMANCE

Cryogenic Tests with BMS Couplers [-40]
Test Report
Low Temperature Tensile Test at -40°C

TFLlW?Pa’J’ 801

BI= DO IS
T T Oy e e
W enTeeden ek I RN

¥ 2404-253 PIMAA M7 JIBIE 539-B
BB TAS-02EIB0

E I aqs

2 A %: Boowon BMS Co., LTd

F £ ME WS HUR 3115 28

T 20048 099 039

A B ¥ 82 M Eal(BMS-BAR COUPLER, SD400)

i

NEERT):20041 098 108

FAX (03215755613
e e

Examinaticn result
T T T Result Valus
Test ftem Uit No

3 Tensile - Yield . Breaking Test method
E strength | paoint Point

i 654 536 [ar Break KS D 0249 : 2003
2 647 518 K5 D 0249 : 2003
E 627 507 K5 [ 0249 ¢ 2003
Tow Temperatura TenaLli B89 | 45  Bar Break K5 D 024 : 2000
HEEIZAM-40T.028) | Nim 530 as3 K5 D 0249 : 2003
[ 9 5 smngile- 40 N &3 458 KS D 0249 © 2003
¢ Nt 840 508 Bar Break K5 0 0249 - 2003
BELIRNY(-40T,032) | Wi 533 510 KS D 0249 © 2003
013 WS sample-40°C N 640 510 KS D 0249 © 2003
T LowTeapacature tensilatest | N BaD 487 Bar Break KS D 0249 © 2003
HEp S A@(-40T,035) Nt 658 432 K5 D 0243 : 2003
B35 BME 3w e et 542 470 KS D 0248 : 2003

8 o sEs2E
HO2 1 0 ABHMME S5 0129 MBS S0
2 HUEE AN WBH NS 02 N, AISEE AT WA A,

Low Tamgazatare Tessile Test ot —40° : ALL 84 les re bax -Bresk, passed.

i |40 T Pk

G A A ST LTS N AR DO AR SUMALLS =
oA B srnn A
i
g, | S e o | s g
Smbie (N6 L] 0
ARPE | = T T -
w2 667 | w0 | e |
| |Mal o | | oen |
T - Ly e 1
LEL] :N' '_.-f' | | t
e 2 B8 1 a8 | |
N3 aw | & K |
LU S L LA R EEL R (ELTR a8 e

CELLETEEL T

GUR - 2% HTHGNHDIE QTNEEY
R ELU L DU L]
LR}

of the tests samples are bar-break and meat tha
Cryogenic requirements: -40°C]

L T ———————
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| omooweens Cryoginic Tests with BMS Couplers [-120]

- - ri st e A =3 A8 x4 &t

! ApE N J A

] TEST REPORT

§ 9404250 DIMBEN M7 IIBIS 529-8 TELIAZISTO-9700  FAXIDI2ISTS-5613

] Test Report

S B4ME: TAS-00ZZEE! Low Temperature Tensile Test at -120°C

g OOEmEas

5 o @ DBoowonBMSCo., LTd,

i % 4 mw 23N BES 590

¢ EeuD: 20044 09 03R MESERT20M4E 118 041

P Neo 42 AN0H LIN0IB ¥ (B BAR COUPLER)

= l:la'“l'lﬁ[!ﬂn result

] Testhem  Unit o2z o8 D51 Br‘;eaknm Test method

! it

B lowTenpermue Temie Test | | cox | gnm || &

i EEmaEAm ] conat ][ S B ekl 18 D 0249 : 2008
t-1207) N | 583 568 sa8 =P NN

i b ‘ | oA ok

| Tests at: - L30T 564 568 581 =] b= —""

£ sazcE

g 8 D 1.0 MReRME Sc 02 MBS 38,
§ 2, YIUSE 0T HEN ASH UE V0NN, ARHE AZDT WAL @,
¥ Tensile tests af -1 MPC Temperature: All samgles are bar break Pessed

Pictures of Cryogenic Test Results [-120°C]
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All of the tests samples are bar-break
and meet the Cryogenic requirements:
“120°c) =




BAR-BREAK BMS COUPLER

Analyzing the test results clearly shows the system to be a

‘product of exceptional performance’

Typical Test Results (ISO 15835 1&2, BS 4449, ACI1 318, ACI 349, ASTM
A970M, GOST 34278-2017, QSC 2014, TS500)

Bar Grade

B500B

B500B

B500B

B500C

B500C

B500C

B420C

ASTM A615
GR60

ASTM A706
GR80

Nominal Bar
Size
@ mm]
o16
@20
@32

Qa0

Q25

Q25

@32 [#10]

@32

Yield Stress-fy  Ultimate Stress-fu

N/mm?]
564
565
561

475

554

465

N/mm?]
647
680
688
620

674

715
620
677

FET

Permanent
Elongation-Slip
0.6 x fy-mm]

0,013

0,047

0,020

0,032

0,020

0,040

0,013

0,020

25% Elongation

22% Elongation

Fatigue
Performance
[4 =0.3 & p8=0.6]

0.185 & 0.264

02&03

0.162 & 0.240

0228 & 0.287

0.180&0.210

Failure Mode

Bar Break

Bar Break

Bar Break

Bar Break

Bar Break

Bar Break

Bar Break

Bar Break

Bar Break

Bar Break

Bar-Break!
Puetile Bar-fracture!

Coupler is stronger than rebar!

Perfect slip performance!



World-wide References

Qatar’s Lusail Towers /

Y7

Kuwait’s Jaber
Causeway
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Azerbaijan’s MOT Tower
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THE WORLD'S TALLEST BUILD

Burj Khalifa Tower: The World’s Tallest!

il Ji
> oo 3 ::____;Ir- o

MS Weldable couplers :.-"-'“ RS
applied in column . j P = gl | g
) P .._-. = % :_'ill' F - ; e
' SRTLTE (A i,
i | R

RN

More than 2,5 million BMS
mechanical couplers were used in
the world’s giant project!

BMS weldable couplers were used
in column construction.

All re-bar coupled test specimens
were bar-break & clear off coupler
and grip!




THE WORLD'S LONGEST B

1915 Canakkale Bridge, Tiirkiye: The World’s
Longest Suspension Bridge!

The Bridge spans over 2,000 meters between Lapseki and Gallipoli—over
the Dardanelles Strait, in North-western Turkiye.




MARINA BAY SANDS TOWERS OF S

BMS Couplers were provided to the Singapore’s Famous Towers!

-

LOTTE TOWER, SEOUL-KOREA: The Worlc
= Py
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Machang Bridge, Korea



NUCLEAR POWER PLANT PROJECTS WITH BMS COUPLERS

Barakah-UAE Nuclear Power
Plant1, 2, 3,4

BMS couplers were used in
full confidence in Barakah-UAE!
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Shin Gori Nuclear
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Shin Hanul Nuclear
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ISTANBUL'S 3RD BOSPH




KL 118, Malaysia: _beswon
118 Storey-Tower! (1BMS)




BTMS PROJECTS

% i/
&)

Vakifbank GYO Tower, Istanbul- Tiirkiye:
High-rise of Vakifbank in Istanbul’s Finance Center uses high strength BMS Couplers supplied by BTMS
in full confidence!

TEKFEN MOT Tower, Baku-Azerbaijan:
Ministry of Taxation Tower is built by using high strength BTMS Couplers!

North Marmara Highway Viaducts- Tiirkiye



Daewoo E&C_Khor Al Zubair Immersed Tunnel / Iraq
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Use of BMS Type ‘C’ couplers

r SRR

Completion of mounting cages

ran L



LNG Tanks BMS Coupler Applications
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FIELD APPLICATIONS
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FIELD APPLICATIONS

A s B

o S s M R

ffeties . A=

B AT K T Ml Fiil/.
o S o B = ST W FiLE. L







COI‘ISU’UCﬁOI‘I

Shin Wolsong Nuclear | Korea Institute of Nuclear| — 1,000,000 KW " ASTM A 615
PowerPlant1& 2 (Gyeongju-Korea) Samsung Safety 18(D57) per each Gr60

Shin Gori Nudlear Kma Institute of Nudur 1,400,000 KW | ASTM A 615
Power Plant 3&4 ([Ulsan-Korea]  HYyundai, Doosan | | Safety Fisnse per each | ar6o

Shin Hanul Nuclear Korea Institute of Nuclear 1,400,000 KW ASTM A 615
PowerPlant1& 2 [Uljin-Korea] Pyt Safety #18(D57) per each Gr60

Barakah Nuclear [ tyundai, | e 1,400,000KW | ASTM A 615 |
Power Plant1, 2, 3 & 4 (U.A.E] Samsung 7) | per each | Gré60

Nuclear high strength ' | AsTM A 615
rebar study project i #18(D57) Gr8o

Samcheok green Korea Southern Power |
power plant (Samcheok-Korea] = | co,utd (kospo) | D3S et SDANE

NUCLEAR POWER PLANT PROJECTS
WITH BOOWON BMS COUPLERS

Dangjin thermal Korea East-West Power
power plant 9810 [Dangjin.Korea) Co.,Ltd. (EWP)

Construction
“ Supervision “

The Burj Khalifa (Dubai] Samsung TURNER Corperation 160 storey

D35 etc

Worli Mixed Use Project (India) Samsung : Oberoi Group 83/52 storey

Marina Bay Sands (Singapore) Ssangyong Hyder 57 storey

KL118 (Malaysia) Samsung : ARUP 118 storey

Haeundae LCT
LBusun,KmJ

 Jamsil Second Lotte
World (Seoul,Korea) | Seoulesy 123 crey

IFC Building
[Yeouido ,Korea]

¥22 Parkwon (Seoul, Korea)

Posco Jungang eng. 101/85 shmv

Songdo ATT [Incheon,Korea)
Vakifbank Towers (Turkey)
MOT Tower (Azerbaijan)
Central Bank Tower (Azerbaijan)
Bomonti Tower (Turkey)

Qatara Tower (Qatar)

SKYSCRAPERS PROJECT WITH BOOWON BMS COUPLERS

Lusail Plaza Towers (Qatar) .

Vakifbank Towers (Turkey)

L | e [ =] e [ ]|
= Cable —stayed bridge &
o0 3™ Bosphorus Bridge Project (Turkey) =~ Hyundai & SK Yooshin Eng.Corp. D40 etc Suspension bridge / B5008
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LESS LABOR, HIGHER OUTPUT, EARLIER COMP

% BOO WON B.M.S CO., LTD.

Head Office : Zip code 06093, 29, 0 116-gil, gu, Seoul, Korea  Tel : +822-549-0675 Fax : +822-543-0677
Chunglu factory : Zip code 27327, 165 Chungjusandan 2-ro, Chungju-Gity, Chungbuk, Korea Tel : +8243-856-6640 Fax : +8243-856-6643

Date : March 27,2017

LETTER OF APPOINTMENT

We, as BOOWON B.M.S Co.,Ltd., a company incorporated in South Korea having its principal
place of busi at 29, Seolleung-ro 116-gil, Gang gu, SEOUL, Seoul 06093, South Korea,
hereby, is pleased to certify and confirm the appointment of:

ETMS

BTMSMEKANIKYAPIELEMANLARISANAYIVETICARETA.§.
ibrikdereMah. D-100 Karayolu Cad.No:446, 41255 Kartepe-Kocaeli, Turkey

As our sole Authorized Dealer with all exclusivity rights for the Territory of Turkey and Qatar for
the BMS-Rebar Couplers, BMS-Bar Products and Services of:

I &) SAHIAMA

We, hereby, also certify that BOOWONB.M.S Co.,Ltd. will not provide any technical support or
issue a guarantee for any BMS product supplied to Turkey or Qatar by any company or institution or
person other than BTMSMEKANIKY APIELEMANLARISANAYIVETICARETA.S..
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o

Sincerely,

Name: Mr. Jeong, Se Hyun

Designation:President
For and Behalf of: BOOWONB.M.S Co., Ltd.

Thentsan 5  100% s
COUPLER fn S
WeToer § | (Esn

ESTTTR ALY

COUPLER

BTMS MEKANIK YAPI ELEMANLARI SANAYI VE TICARET A.S.
Head Office : Ibrikdere Mah. D-100 Karayolu Cad. 446 41255 Kartepe - KOCAELI / TURKEY
Office: Serifali Mah. Kizkalesi Sk. 16 34775 Umraniye - ISTANBUL / TURKEY
Tel. : +90216. 313 96 66 Fax:+90216. 313 71 51
E-mail: tms@tms.tc Web: www.btms.tc - www.tms.tc



Rebar Coupler We Trust
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TMS GROUP & BOOWON BMS

www.btms.tc +90 216 313 96 66
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