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constructability
Easy to install

Eradication of Stiffener 

non-construction cases

Length-adjustable 

versatility

economic 
feasibility

Reusable

No need for high-

quality personnel

safety

Anyone can reinforce 

when deformation occurs

※ 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



띠장의
스티프너

Failure to comply with design drawings

Stiffener installation is 

important, but there are repeated cases of non-installation 

due to inconvenience of construction and cost reduction.

Low cost and safety ersatility

Easy to construct

Product development and distribution required



Constructability

Photo Waling Deformation Cases



No size Stiffener size

1 H-250×250×9×14 PL-220×120×14

2 H-300×200×9×14 PL-270×95×14

3 H-300×300×10×15 PL-270×145×14

4 H-300×305×15×15 PL-270×145×14

5 H-350×350×12×19 PL-312×169×14

6 H-440×300×11×18 PL-404×144×14

7 H-700×300×13×24 PL-652×143×14





-

■

No. waling Size Stiffener Size Materials
costs

Labor costs Total note

1 H-300x300x10x15 PL-270x145x14 7,500 won 13,500 won 21,000 won Private site of 
order

2 H-300x305x15x15 PL-270x145x14 13,500 won 19,000 won 32,500 won 00City site of 
order

Sortation Working hours Labor costs Labor costs/100per

Welding stiffener
20minute/per

(3 per hour, 24 per day)
Welder: 250,000 

won/day

1,040,000 won
(100ea:4.16day)

Multi-stiffener

(non-welding)
1 minute/per

Ordinary worker: 
160,000 won/day

33,000 won



(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



▶2015.09.24 : Construction Safety Team’s own meeting
- Competitive in terms of constructability and economic feasibility.

▶2015.10.06~10.20 : Expert advice
- Consultation Results of Structural Engineers and Soil Engineers at the 

Industrial Complex Headquarters : Constructability and Economic 
feasibility ↑

- Consultation results of Pukyong National University soil professor and 
advisory committee member : Constructability and Economic feasibility ↑

▶2015.10.07~11.30 : Meeting with construction site officials
- Contribute to cost reduction by enabling VE when checking safety and 
quality control by institutions
- Expected to actively reflect design changes

▶2015.10.27: Job Invention Report [Management Planning Office of the 
Corporation

▶2015.11.23: Request for structural safety review [Busan Headquarters → 
Industrial Complex Headquarters Construction Disaster Prevention Office] 

▶2015.12.11: Structural safety review results "Structural safety" [Research by 
structural experts at Industrial Complex Headquarters]

▶2020.07.07: Meeting with Doosan Engineering and Musung Construction 
Silent Construction Officials
"Quick construction reduces construction costs and improves structural 
safety"

▶ Review cross-sectional specifications

· Internal and external thickness: Inner pipe [T=2.6 mm or more], Exterior 
[T=2.0 mm]
· Thickness of support pin: T=17 mm

▶ Multi-Stiffener's action maximum axial force is 100KN. It can be installed 

on the upper and lower parts of the waling to further resist the axial force of 

200KN.

▶ Safety can be secured by additional installation in order to resist larger 

axial forces due to ground conditions or depth.



· 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

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

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

VE = F / C
* F: 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 

in quality control.
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※  This product was developed to prevent industrial accidents 
by the Korea Occupational Safety & Health Agency.
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※ EASY LENGTH ADJUSTMENT 
AND EASY TO INSTALLY
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