




GRP Panel Type and Size

Panel Physical Properties (KS F 4811 Standard)
item Unit Standard Result Test Method Remark

Tensile Strength MPa 91.4 KS F 4811:2016Over 60

Bending Strength MPa 200 KS F 4811:2016Over 80

Elastic modules in Bending MPa 15287 KS F 4811:2016Over 6000

Glass fiber Content % 31 KS F 4811:2016Over 25

Barcol Hardness - 61 KS F 4811:2016Over 30

Water absorption % 0.05 KS F 4811:2016Below 1.0

Hydrostatic pressure - 4 times KS F 4811:2016Over 4 times

GRP Panel Composition by Height
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NameNo.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Manhole panel

External ladder

Internal ladder

Internal Tie Rod

Internal bracket

GRP

SS400(HDG)

GRP (Pultrusion)

STS(PET coating), STS 304,316

STS(Powder coating), STS 304,316

Flange bar, Flat bar

SS400(HDG)

External bracket

Corner bracket

Bottom bracket

Corner frame

Material Name Material

- It is possible that various capacity’s design and flexible space should be used by GRP panels standardized

- Excellent watertightness, hygienic conditions and non-leakage applied internally reinforced stay(Stainless)

❸

❿
❾

No.

11.

12.

13.

14.

15.

16.

Roof support pipe

Base frame

Bolts and Nuts

Sealing Tape

Water Level Gauge

Name Plate

GRP(Pultrusion)

SS400(HDG)

Inside STS : Bolt/Nut(304, 316), Washer(316)

Roof Panel: acetyl cap bolt(M10)

Outside : HDG Bolt + PVC Bolt cap

Connection: HDG + Acetyl Cap (M14)

Size: M10, M14

PVC Sealant + Butyl or EVA Sealant + PVC Sealant

Aluminum Case+PE Clear Tube+Socket

Aluminum(Water Tank Safety Management Instructions)

❷

❽
❻

❼

❶

❺

❹

Internally Reinforced System
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❽

❻

❸

❷

❺

❾

❹

❶

NameNo.

1.

2.

3.

4.

5.

6.

7.

8.

9.

Manhole panel

External ladder

Internal ladder

Internal Bracket

External Support Tie-rod

GRP

SS400(HDG)

GRP (Pultrusion)

STS(Powder coating), STS304, 316

SS400 + Urethane coating.

External Pair Frame

SS400(HDG)Corner Bracket

Corner Frame

Roof support pipe GRP(Pultrusion)

Material Name MaterialNo.

10.

11.

13.

14.

Base frame

Bolts and Nuts

Water Level Gauge

12. Sealing Tape

Name Plate

SS400(HDG)

Inside STS : Bolt/Nut(304, 316), Washer(316)

Roof Panel: acetyl cap bolt(M10)

Outside : HDG Bolt + PVC Bolt cap

Connection: HDG + Acetyl Cap (M14)

Size: M10, M14

PVC Sealant + Butyl or EVA Sealant + PVC Sealant

Aluminum Case+PE Clear Tube+Socket

Aluminum(Water Tank Safety Management Instructions)

❿

❼

Externally Reinforced System
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- GRP Water tank panel is designed with special shape for
maximizing safety against stress and deformation, so it has
better structural strength than normal circle designed panel.

- As GRP Water panel is manufactured by oil-hydraulic press
under high temperature and high pressure, it maintains top
water pressure strength and there is no dimensional 
deviation by temperature change.

Collecting Basin

Drainage

▲Diagram

▲S / Tape ▲ Sealing tape maintains soft itself and  
adhesives even at low temperatures.

▲PSB S/Test  Report

- As using foaming type sealant tape which is excellent 
water proof & force of restitution, maintains perfect 
non-leakage of the Water tank. The concave drain panel 
facilitates complete and quick drainage. 

Type of Sealing Tape

EVA+PVCOptional 
Items Butyl+PVC

Applicable to 50℃

Characteristic

Preventing to Stick PVC tape out from GRP Panel

Perfect watertight & Drain System

Section Design Standard

Less than 60m/secWind Force

Stable and safe till magnitude 5.0 (Over magnitude 5.0, it needs additional reinforcement)Earthquake Force

60Kg/㎡, Snow fall less than 30cmSnow load

Less than 0.1%Illumination Rate

No leakage under condition of vertical 100Kg after install of 100A fitting with 70mm span supprotOut-fit Force

Usable temperature : Less than 30℃ /  Limited temperature : Max 70℃Water Temperature

Water pressure reinforcement 4 times standard
Transformation rate in filled u with water : Less than 1% form water tank heigh

Hydrostatic Pressure

Tap water, well water : chlorine below 50mg/ℓ
Seawater : applicantion Externally Reinforced water tank (max 3m height)

Water quality

Strength & Durability of GRP Water Tank

Stress analysis of GRP Panel
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3.0mH Main Skid Base
Long term

Short term

1520 < 1600 (Allowable value)

2130 < 2400 (Allowable value)

- Result of Skid base strength review (Safety Factor 2.0)

Height Contents Bending Stress(kg/㎠)

OK

OK

Result Remark

FEM - Water Tank Height (3MH-75m3)

FEM - External Pair Frame (3MH-75m3)

Externally Reinforced System Structural Analysis
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※Test condition
a. Tank is filled with water
b. No further water supply, or drainage during the test

Capacity

16 tons
35 hr

164 hr

11 hr

37.5 hr

20 hr

81 hr

6 hr

23 hr

13.5 hr

58.5 hr

4 hr

13.5 hr
1tons

Classification
Temperature of Atmosphere

Single Layer Type

Insulation Type

Insulation Type

Single Layer Type

-10℃ -20℃ -30℃

During the time when the water temperature 
decreases from 5° to 0°

- Excellent insulation of GRP Material itself with Eco-friendly Polyurethane heat insulating material
prevents freeze & water condensation.

- There is non-woven fabirc with excellent adhesion inside GRP insulated paenl, ensuring shape
stability of panel throughout longer time periods.

- GRP insulated panel with 4 layers sturucture ensures excellent insulating effect.

- Thickness of insulated panel : 25mm-33mm. 

- Heat insulation foam core thickness : 25~33mm

Excellent Heat Insulation

Composition of Insulation panel

Drawing of the panel joint part / corner part
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- If tanks for two different uses are needed in a confined area or boiler room, a 72 ton partition type tank can be 
installed to use half for drinking water, and half for service water. If separate tanks are installed,
however, you have to installed two tanks with a maximum of 30 tons, because you need to have 1 meter
distance between tanks for maintenance and operating space.   

- It is possible to eliminate unusable space, and utilize the maximum space, by installing a partition 
type tank. Economical and effective for maintenance.

- Utilizing maximum capacity
In the basement or other confined areas, it is possible to eliminate unusable space,and utilize the
maximum space, by installing a partition type tank.

- Various uses
If partition type tanks are installed, one section can be used for drinking water, and the other section 
for service water (Ex. fire fighting).

- Easy Maintenance
It is convenient for maintenance, because two tanks can be installed as one unit.

- Cost effectiveness
The cost and installation of 1 partition tank is cheaper than 2 separate tanks.

( Non Partition Type ) ( Partition Type )

Partition Type Water Tank

Special feature

Partition Installation

E�ect for Partition Water Tank System
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- Height of water tank 2.5mH, Height of water tank 4m, GRP Sectional Panel, Putting water to
85% of water tank height, Earthquake-Proof Strength 5.0

Main Skid
Base

Sub Skid
Base

Main Skid
Base

Sub Skid
Base

Long term 790 < 1600(Allowable value)■ O.K 0.06 < 0.25(Allowable value)■ O.K

Short term 900 < 2400(Allowable value)■ O.K 0.27 < 0.33(Allowable value)■ O.K

Long term 1540 < 1600(Allowable value)■ O.K 0.15 < 0.25(Allowable value)■ O.K

Short term 1750 < 2400(Allowable value)■ O.K 0.17 < 0.33(Allowable value)■ O.K

2.5mH

4mH

Long term 1170 < 1600(Allowable value)■ O.K 0.15 < 0.25(Allowable value)■ O.K

Short term 1340 < 2400(Allowable value)■ O.K 0.17 < 0.33(Allowable value)■ O.K

Long term 1590 < 1600(Allowable value)■ O.K 0.21 < 0.25(Allowable value)■ O.K

Short term 1830 < 2400(Allowable value)■O.K 0.25 < 0.33(Allowable value)■ O.K

•Result of Skid base strength review (Safety Factor 2.0)

Sample Size
4.0(W)×4.0(L)×4.0(H) = 64.0Ton

“Earthquake-resistant design and Fire safety standards of Fire
fighting facility” The third clause of Article 4
- Wave proof panel shall be installed from the center of water tank to 4 directions, the length 

must be over one half of water tank length, the height must be over one half of water tank height. 

Earthquake-Proof Skid Base System

Wave Proof Panel for Earthquake-Proof

- For maintenance of GRP tank, it needs extra space at least 600mm from wall and 1,000mm from ceiling.

Installation Standard(Pad and Space)

Standard of Base Concrete PAD Installation and Space

Height Contents Bending Stress(kg/㎠ Drooping
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ISO WRAS Certificate(U.K)

PSB Test Certificate(Singapore) BSEN (U.K)

Certi�cates For GRP Water Tank

GRP water tank Certi�cates and test reports
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- Getting all international certi�cates and Test reports for GRP Water tank
- Realization of customer satisfaction through quality management system
- GRP Water tank of best quality with competitive price
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