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MIULT -
ST FFENER

economic 0
feasibility ____ safety

trUCtab"'ty - Anyone can reinforce
- Easy to install . when deformation occurs.
- non-contact welding
- Eradication of Stiffener - Pre-removal of hazards
non-construction cases Reusable such as fire, explosion,

- No need for high-  electric shock

- Length-adjustable .
guality personnel

versatility

% This product was developed by the Korea Occupational Safety and
Health Agency to prevent industrial accidents

Patent application number = 10-2016-0012328 Date of application : 2016. 02. 01.
An apply Institution : Korea Safety & Health Agency



O Construction site technical support continues to cause deformation
of earth barrier facilities or subsidence of background

PL-270x145x14

PL-300x300x15
— Mayjor cause : Failure to comply with design drawings walE /ot

/ H=300x300x10x15 /' /"D 22«60
/ / /
/ J /

[Not installed stiffener of waling, Over excavation, etc.]

v STRUT
7 —f"—uf H-300x300x10x15
| — ==

]

O Concentrated in load of waling Stiffener installation is
important, but there are repeated cases of non-installation
due to inconvenience of construction and cost reduction.

\ PL=200x{145+50)x14

H=PILE
H—300x200x9x14

» Low cost and safety T, Versatility T
|

Easy to construct &0
NCETEN

Product development and distribution required
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Current Stiffener of waling Problems with Installation

Risk of welding operation itself T o
H_EIE.‘-‘l(Shffen q%%iﬂ-(&) = ;X KA XYy X HZ

electric shock, fire explosion,

occupational illness EQ HBYN =2 xH
3

|

[welding scar, muscular skeletal disease |
etc.] * 38 $EUP) « FHUEH) A3 U
g B 7 [opa0m
’ 39 8958
2 < \(\ }‘ (- FEEA
£l \ ;1, A\ \\\ \.AH -
Constructability | Q(, J TP
ﬁ - Work takes more time than non welding Q /’ ¢ “” T TN | Indhasai
n Upward welding is difficult, Damage to g | ufm‘ ‘ — ‘ A%
=== the skin due to welding fire during work cd B Itk 50
3595, o g || )7 S

PE|ZU (Stiffener) OI4M N KOS 52 BB

Strut(HS8) 3015 57t - LY L83 57t - 139

@ - Unreusable, Unable to change location ’ )
|/\/ — Economic Feasibility | A2 Y - 00 WY % HOTH - Strut BY 24
AJRM I3 - ZU0|7HA 4 RHE

- Labor costs by experienced welders T,
Labor costs due to long hours 7T

Ve

Economic Feasibility |

[Photo] Waling Deformation Cases



MULTI-STIFFENER DESIGN

®: A magnet for the prevention of o~ k‘) - ) )
falling off due to its own weight ) ® @: Installation length by M waling and stiffener standard
(4 each of the top and bottom @-@ inner tube hole Indication the present situation (example)
plates)[Safety Design] = (Displaying Size Numbers)
~z7  [Ergonomic design] No waling size Stiffener size Note
. |2 1 | H-250%x250%x9x14 | PL-220x120x14 primarily used
@: Length-adjustable fixing pin @: A hole that is the smallest size for 2 | H-300%x200x9x14| PL-270x95x14 standard in
loss prevention hardware (J)»  storage [Practical Design] .
(Split pin function, for loss o 3 |H-300%x300x10x15| PL-270x145x14 | construction and

prevention) [Safety design]

; . civil engineering
®: Cautionary label(Indicate the 4 |H-300x305x15x15| PL-270x145x14

Sit
®: Safety Guide Design for Moving product model name, manufacturer, 5 |H-350%350x12x19| PL-312x169x14 fes
Direction according to year and month of production,
Rotation Direction allowable load, compliance 6 | H-440x300x11x18 | PL-404x144x14 | gome Underground

: : ~ requirements at installation, disposal
[Ergonomic Design] standards, etc. to guide the safety 7 | H-700x300x13x24 | PL-652x143x14 Road Sites
@: Hole orientation retention management of the multi-stiffener)
function groove for fixing pin [Safety design]

installation
(Exterior convex form, inner tube ¥ If the size of the waling is significantly larger than the general standard, a long member

concave shape) of the inner tube can be manufactured and used, when used for reinforcement other than the
[Ergonomic Design] Stiffener ver,]1 waling, it can be custom-made by selecting the optimal cross section after structural review
in consideration of the application, load, and specification.




MULTI-STIFFENER DESIGN

D: A magnet for the prevention of falling
off due to its own weight (4 each of the
top and bottom plates)[Safety Design]

@: Safety Guide Design for Moving
Direction according to Rotation Direction
[Ergonomic Design]

@: Prevent hand separation when working with
one hand external diameter.[Practical Design]

®: Maximum load higher than 1st stiffener

®: Cautionary label(Indicate the product model name, , year and
(Used for subway construction, etc.) [Safety Design]

month of production, allowable load, compliance requirements at
installation, disposal standards, etc. to guide the safety
management of the multi-stiffener)

[Safety design]

Stiffener ver.2

% The stiffener can be manufactured from 250 to 450 and can be custom-made
after structural review in consideration of the purpose, load, and standard.



ANALYSIS DATA SUCH AS ADVANTAGES

OF MULTI-STIFFENER
4

M Analysis of Welded Stiffener Installation Cost

l Advantages over weldable stiffener

mEconomic Feasibility, Constructability, Excellent safety No.| waling Size Stiffener Size | Materials | Labor costs Total note
costs
- .Reusablle by non welding, Economic feasibility due to no need for 1 | H-300x300x10x15 | PL-270x145x14 | 7.500 won | 13,500 won | 21,000 won | Private site of
high-quality personnel. | order
- Easy to install, Can be eradicated non-installd case stiffener 2 [H-300:305x15xT5 | PL-270x145x14 | 13,500 won | 19,000 won | 32500 won | 00City site of
- Fast reinforcement for anyone when deformation occurs B Comparison of working hours and labor costs based
- Length adjustable versatility T on how stiffener is installed
- There is no welding work, fire explosion and electric shock hazards are Sortation Eongihes Laborcosts | lLabor costs/100per
eliminated in advance Welding stiffener 20minute/per Welder: 250,000 11’830’92 (1)6"50"
(3 per hour, 24 per day) won/day (100ea:4.16day)

H Advantages over non weldable stiffener Multi-stiffener | minute/oer Ordinary worker: 43,000 won

mLow production cost, easiest construction so economical Feasibility T (non-welding) P 160,000 won/day '

EMEconomic Analysis Cases
00 Industry / 00 Underpass Site (Public order: 1.2 km in extension, 8,000 required
stiffeners)

- Budget savings: KRW 60,000,000
(welding: KRW 260,000 — Multi-Stiffener: KRW 200,000)

M Easy for length adjustment so versatility T

B Short working time, low risk of falling during work |

W Safety Guide Design for Moving Direction according to % Welding stiffener: 8,000 pieces x 32,500 won = 260,000 won,
RotationDirection so human error | Multi-Stiffener ver.1: 8,000 pieces x 25,000 won = 200,000 won

Economic efficiency is high due to additional budget savings when

Working time |, breakage of hardware | R et e I
considering multi-stiffener reuse and minimum cost expediting.



ANALYSIS DATA SUCH AS ADVANTAGES

OF MULTI-STIFFENER

l Drawing for Multi-Stiffener Fabrication

OIWEX I~

Il How to Install Multi-Stiffener

(1) Check the length imprinted on the inner pipe to conform to the
specification of the waling

(2) Insert the length adjustment pin to operate the pin escape prevention
device

(3) Install at the appropriate location on the waling
- If you have a bolt : Insert external pipe into Bolt [M22]
- Without bolts: Stiffener's magnet attached to the flange of the waling

(4) Fine length adjustment by hand using length adjusting female screws

(5) Install the stiffener close to the waling and hit it once with a hammer to
prevent it from falling off




CONSULTATION RESULTS

l Expert and Field Officer Advisory Results l Results of Structural Safety Review by Structural

»2015.09.24 : Construction Safety Team's own meeting Engineers at Headquarters [2015.12.11]
- Competitive in terms of constructability and economic feasibility.

» Review cross-sectional specifications

»2015.10.06~10.20 : Expert advice . . . - Internal and external thickness: Inner pipe [T=2.6 mm or more], Exterior
- Consultation Results of Structural Engineers and Soil Engineers at the [T=2.0 mm]
Industrial Complex Headquarters : Constructability and Economic - Thickness of support pin: T=17 mm
feasibility 1 pport pin:
- Consultation results of Pukyong National University soil professor and o ' ) ) ) ) )
advisory committee member : Constructability and Economic feasibility 1 » Multi-Stiffener's action maximum aX|_aI forceis 1OOKN. It can b_e installed
on the upper and lower parts of the waling to further resist the axial force of
» 2015.10.07~11.30 : Meeting with construction site officials 200KN.
- Contribute to cost reduction by enabling VE when checking safety and
quality control by institutions - -
- Expected to actively reflect design changes Sortation Maximum stress |Allowable stress| Result
» 2015.10.27: Job Invention Report [Management Planning Office of the Inner pipe axial stress 121.4MPa 133.0MPa 0.K
Corporation External pipe axial stress 121.1MPa 133.0MPa 0.K
» 2015.11.23: Request for structural safety review [Busan Headquarters — Base plate bending stress 41, 1MPa 140MPa 0.K
Industrial Complex Headquarters Construction Disaster Prevention Office]
Base platebending stress 49,3NMPa 140MPa 0.K
P 2015.12.11: Structural safety review results "Structural safety" [Research by - -
structural experts at Industrial Complex Headquarters] Supporting pinshear stress 82.0AMPa 88MPa 0.K
» 2020.07.07: Meeting with Doosan Engineering and Musung Construction
Silent Construction Officials » Safety can be secured by additional installation in order to resist larger

safety"



CONSULTATION RESULTS

Hl 00 Underpass Field Interview Results

- It is easier to install than the existing method, so it

will be actively used in production

- It's a strength because it can be reinforced by anyone
immediately in case of deformation of the band.

- The site takes about 8,000 stiffeners, so we hope to produce
them early and hope to be selected as a pilot site for multi
stiffener.

- Labor cost savings: KRW 80.56 million
[Welding: KRW 83.2 million — Multi-stiffener: KRW 2.64 million]

* Welding stiffener: 8,000 pieces x 10,400 won = 83.2 million won,

Multi-Stiffener: 8,000 items x 330 won = 2.64 million won

Il 00Tunnel Field Interview Results

H 0O0road site [underpass site] interview results

- Want to use it as a future VE [Value Engineering] idea

VE=F/C

* 2 Function, C: Cost

- When applied during the design stage, it is expected to contribute

to disaster prevention and budget reduction

- With the patent right in the industrial complex, it will be more reliable

The idea is groundbreaking, why did we never think of this until now? in auality control.

‘It is more reliable in safety verification and quality control at the
industrial complex, and we request the design change to Busan City,
the client of the order, and we want to actively use it.

‘Economic because it can be reused

‘Reduce cost because it can be installed by ordinary people who are
not welding experts

‘In the end, the installation time is shortened compared to the
conventional welding method, which is advantageous for minimum
cost expediting.

— Multi-Stiffener is a product that meets the economic, construction,
and safety desired by the construction site, which is a consumer,
and greatly contributes to enhancing the status of the industrial
complex and the client by preventing construction accidents and
improving economic feasibility.



ACCREDITED AGENCY EXAMINATION

Beam Mounting Test : Multi-Stiffener Mounting Test on
300x300x10x15x400L Beam

Authorized agency request : 2016.02.04.
Result: No more than 1,470KN,

Request: Korea Institute for Living Environment Testing

NESEA

Sample : Multi-stiffener350
(350 Beam Assembly Point Set and Test)

Korea Occupational Safety & Health Agency requires more
than 10 Ton of buckling load for single multi-stiffener products.

Authorized agency request : 2016.03.31.
Result: No more than 1,470KN.

Request: Korea Institute for Living Environment Testing

~ NEdg=EA

‘‘‘‘‘

I | 2




DAEWOO ENGINEERING&CONSTRUCTION

TECHNOLOGY RESEARCH INSTITUTE EXAMINATION

Sample : H-Beam Sample : H-Beam with multi-stiffener
| 3 | 19444 [ Dasmnmn | e s
q
<photo1> Before the [ n—.‘ <photol >I-Bfre the
compression test s ‘ am| | pee U compression test
SEAHA HPA ;é;
7. — s-ade 8= H - . — —_— -~ ; | \
Maximum load : 677.17KN <photo2> After the Maximum load : 1379,35KN )
. <photo2> After the
(the average value) compression test (the average value) compression test

Date of request : 2020, 07. 15.
examination period : 2020. 07. 21. ~ 24.

An examination institution : Daewoo Engineering & Construction Technology Research Institute



DAEWOO ENGINEERING&CONSTRUCTION

TECHNOLOGY RESEARCH INSTITUTE EXAMINATION

Sample : Multi-stiffener ver,]

D usamesa \;,“{.".’m- i
;::n - ::-.4' YCIPTET PR I e cepsvisarraesn e ST 00 e
T WESHIM 6% ISEN Ux VB2 DY 120 AgNST NN 1N8 £200)
B s "'» = | o memmmmmmmmeenl <photo1> Before the
compression test

e FEUN G929 (2)

Maximum load : 106.33KN Maxi load : 99 8OKN
(the average value) <photo2> After the aximum load : ’ <photo2> After the
(the average value) compression test

compression test
Date of request : 2022. 09. 08.

Date of request : 2021, 10. 07,
examination period : 2022, 10. 06.

examination period : 2021. 10. 12,
An examination institution : Daewoo Engineering & Construction Technology Research Institute



DAEWOO ENGINEERING&CONSTRUCTION

TECHNOLOGY RESEARCH INSTITUTE EXAMINATION

Add A A

Sample : Multi-Stiffener ver.2

2 NagEsE2

i o B - |
Date of request : 2020. 11. 18, Syt | -“ :,

ST _\':«:, e O
<photo1> Before the
compression test

examination period : 2020.11. 23, ===

Maximum load : 250.30KN —— (

(the average value) |, ...
An examination institution
: Daewoo Engineering &
Construction Technology

Research Institute

songeanz TABA (UL (8]

<photo2> After the
compression test



Q Multi-Stiffener is a product made up of a joint
development by JIHO Co., Ltd. and the Korea

Occupational Safety & Health Agency.

It contains the will to prevent industrial accidents.

b o ‘
O E

% This product was developed to prevent industrial accidents
by the Korea Occupational Safety & Health Agency.

Patent application number : 10-2016-0012328
Patent application date : 2016.02. 01.

"“-“ % =— | A &
g 5 Multi-stiffener with workability, versatility, and economic ™ VN
=) m N n .

feasibility of a unwelded method that dramatically improves the — E& e
stiffener, which is a reinforcement of the construction site's earth v
barrier.

Reduce the cost of the earth barrier construction by minimum cost
expediting through the improvement of workability.
Prevention of construction accidents by eliminating the risk of

welding work (electricity, fire, explosion, Musculoskeletal disorder)

Easy to construct, anyone can install,
low cost and secure product




PATENT CERTIFICATE AND PATENT TRADE
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FIELD PHOTOGRAPHS FOR ROOM USE

u'::;:’;‘ » | :
- : L ““'Df ) " A
i ‘ ek ¥

AL s e
AU 1 E A




12
13
14

15

16
17
18

DELIVERY PERFORMANCE STATUS

Samsung C&T

Hyundae E&C
GS E&C
Lotte EQC

Doosan E&C

Doosan E&C
Daewoo E&C

Lotte E&C

HDC

IS Dongseo

Hyundae Engineering

KCC E&C
Lotte E&C

Samsung C&T

Samsung
Engineering

HDC
Doosan E&C
HDC

Jeil Construction Co., Ltd
Jinju Apartment in Gangnam
Sambu Construction Co., Ltd

Jamsil Apartment Reconstruction CF Construction Co., Ltd

Jai Apartment in Jin-gu, Busan AT Construction Co., Ltd

Lotte Castle in Buam-dong, Busan Taekwang Development

Doosan We've the Zenithin

Beomil-dong, Busan Musung Construction Co., Lid

Hughes Hotel in Daeyeon-dong, Busan Musung Construction Co., Ltd

Daewoo Prugio in Andong, Gimhae lichang Construction

Lotte Castle in Hwaseong,

Gyeonggi-do Woosung Construction

Underground Road in Masan lisung Engineering

W Apartment in Daegu Taewoon Construction

Tower Knowledge Center Suppotec Co.,, Ltd.

Comprehensive sewage

treatment facilities SRR D50

Lotte Castle in Guri, Gyeonggi-do Jinwoo Co., Litd.

Gangnam Apartment

. Sambu Construction Co., Lid
Reconstruction

. . CF Construction Co., Ltd
Jamsil Apartment Reconstruction

Sambu Construction Co., Lid

Subway construction in Masan lisung Construction

Doosan We've the Zenith in Jangyu Samiji Construction

Subway constructionin Incheon  Heungjin Construction

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

34

35
36

Daewoo E&C
Hyundae E&C
CJ logistics
IS Dongseo
Yoosung Co.
HL D&l Halla
Shinhwa E&C
Hanhwa
Koaroo
Samsung C&T

IS Dongseo

KOLON Hanulche

Sinsung
IS Dongseo

SK Ecoplant

Samsung C&T

Bomi E&C

Samsung
Engineering

SK View in Jungnang District

Prugio Apartments ILJUNG Construction

I'Park in Ulsan Hanjoo E&C Co., Ltd

Daycare Center in Suwon Sunjeoung Co., Ltd

Deokhwa District Knowledge

Center SamHyeon Co., Ltd

Maven Hotel in Seoul Yusung Construction

Halla Vivaldi Daeho Construction

Logistics Center in Yangsan KR Construction

Hanwha Forena Suppotec Co., Ltd.

Core Mall in Ulsan Taewoo Construction

Samsung Daycare Center ~ CF Construction Co., Ltd

Deokhwa Districtin Daegu  Taekwang Development

Haneulchae in Gimhae Jibyoung Construction

Panam Station Renee Blue

Opistel Jeong Construction

Deokhwa District in Ulsan Taehyong Construction

Jeil Co., Ltd.

Samsung Electro-Mechanicsin

Sejong City . .
Sewage Treatment Plant in R
Gwangyang
Distribution Center in Namyangju Bomi E&C
Sewage Treatment Plant in Shinhwa P&C

Godeok-dong
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JIHO CO,, LTD.

2-3, Gimhae-daero 991beon-gil, Hallim-myeon,
Gimhae-si, Gyeongsangnam-do, Republic of Korea

TEL. 055-339-5147 . FAX. 055-339-5148
E-MAIL : jiholtd316@naver.com

HOMEPAGE - www.ji-ho.co.kr Patent application number : 10-2016-0012328
Aofeyy ; 5 EASY LENGTH ADJUSTMENT
GI'I'IE? I1C} f AND EASY TO INSTALLY
= = O L

MULTI-STIFFENER
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