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OUR
PRODUCTS

1. Corrugated Steel Pipe Armco
- Nestable Flange E-100
- Multi Plate Pipe

2. Flex Beam Guardrail

3. Electric Pole

4. Street and Flood Light Pole

5. High Mast Automatic Lowering

6. Stadium Pole
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SPECIFICATION

ITEM DESCRIPTION AASHTO ASTM

Structural design of corrugated | Bridge Section 12 A-796 AS 2041 SNI 07-0950
Design steel pipe and structural plate AS 2042
pipe
Galvanized Steel base steel with 2 oz. per M- 218 A-123 AS 1650 SNI07 - 7033
ft2. Zinc coating for corrigated
steel pipe

SNI-06-6452-2000
SKSNI- M -09-1991-03

Cold Applied  |Fibrated mastic or asphalt base A-849 AS2758.2

Bituminous coatings of various vicosities for ASTM D147 AS 1289

Coating field or shop coating of

corrugated pipe or structural SKSNI- M- 1011994 - 04

plate

INSTALLATION  |Corrugated Steel pipe Bridge Section 26 A-798 AS 2041 SNI 07-0950
AS 2042

Corrugated Steel Pipe offers some very distinct
advantages over other drainage product. This
unique product offers a wide variety of sizes,
shapes, profiles, and thicknesses, coupler types,
fittings, a range lengths, and special coatings.
Corrugated Steel pipe is so versatile that it's not
just for traditional drainage anymore! Applications
include :

* Culvert

« Small Bridges

« Storm Drainage

« Storm Water Detention

* Underpasses and Cattle Crossings
« Utility Conduits

» Cisterns

* Mine Portals

* Pipeline Crossings

 Stockpile Tunnels

* Road and Rail Grade Separations
» Cut and Cover Pedestrian Tunnels
» Underground Storage Structures

Consider the many benefits of specifying
corrugated steel Products :

STRENGTH

The inherent strength of Corrugated
steel pipe is derived from the mechanical
properties of steel combined with the
steel-soil interaction. Advanced steel
manufacturing process ensures all
material meet specification every time.
The steel-soil interaction allows for high-
ring compression strength in a relatively
thin-walled structure. Corrugated steel
pipe absorbs and transfers the vertical
live and dead loads to the surrounding
soil around the entire circumference

of the pipe.

Durability

With more than 50 years of service,
much is known about the factors which
affect the durability of Corrugated Steel
Pipe. Using the right mix of high
performance coatings, installation
techniques, backfill and pipe materials,
Corrugated Steel Pipe structures can
be designed to provide a service |

ife of 50 years or more.

Low Cost

Corrugated steel pipe is more cost effective
than other drainage structures when all
aspects of the application are considered.

Reduced Maintenance

Although all roadway structures require
Periodic inspections, Corrugated Steel
Plate structure typically requires less
maintenance than a bridge.

Control Stream Flows

Corrugated Steel Plate structures can be
used to control and redirect meandering
stream flows which might otherwise threaten
to undercut bridge piers and abutments.

Ideal

Corrugated Steel is ideal for new site
developments, council and municipal stream
crossings, as well as urban rehabilitations.

It maintains natural streambeds and reduces
environmental impacts.

Given its many advantages, a corrugated

steel pipe structure often represents the best
value for concrete structure and bridge
replacement.
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MATERIAL SPECIFICATION

* Chemical Composition

The Raw material shall be tested and the cast analysis
values shall conform to below :

Zn 9.0
] | "7
S

s

* Mechanical Properties

Yield Strength [ : [ 230 Mpa (Minimum)
Elongation Gauge Length - 16% minimum on 200mm

Anti-corrosion coating By hot dip galvanized with a thickness
pf 610 gr/cm2

Design Factors

Design begins with reconnaissance and location surveys. The
services of experienced soils and drainage engineers provide
the best assurance of economical construction and subsequent
minimum maintenance. The following design factors must be
considered :

1. Size, shape, alignment, gradese
These depend on hydrology and
requirements. '

ather.configuration.
.' “and ON S&

2. Structural adequacy tb\meé;

3. Trouble-free service thro -"S‘is@

wear and provide durability. 7

4. Economics — First cost ofmaterials and installation, plus
maintenance cost evaluated on the basis of present worth.

5. Influence of climate or season of the year.

6. Ease of repair or replacement in relation to the importance or

service of the facility.

Features

Correct installation procedures will ensure
maximum performance. The interaction of a
well compacted engineered backfill with the
superior section properties of corrugated steel
plate ensures a structure capable of
supporting high loads with the most
economical use of steel.

Speed

Installation times are measured in weeks
rather than in months. This feature means
shorter road closure periods and minimum
disruption of environmentally sensitive
locations such as fish-bearing streams.

Simplicity

Corrugated steel plate installation is
economical, simple and rapid. Because of the
increased plate stiffness and improved
properties in bending, and less installation
sensitive than concrete products.

Configuration
Three components are used to make up all

structures
: Curved corrugated Plate, Back filling, and
foundation.

Note

« Some client may have their
own design criteria

* Our Sales Engineers and
Sales Representatives, with
portfrom our
ng department, are
[ed to work with you on
Jonomical solutions to your
5ign challenges
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FACTORS AFFECTING CORRUGATED
STEEL PIPE DURABILITY

Durability in Soil

The durability of metal pipe in soil is a function
of several interacting parameters including soil
resistivity, acidity (pH), moisture content
(aeration). However, all of the corrosion
processes involve the flow of current from

one location to another (a corrosion cell).
Thus the higher the resistivity, the greater

the durability. Table on follow is lists typical
ranges of resistivity values for the primary

soil types.

Table 4 :Typical solil resistivity

750-2000
2000-10000
10000-30000
30000-50000
50000-infinity*

*Theoretical

Table 5 : Corrosiveness of Soﬂs\\

Mildly 1.Sands or sandy loams Good Good Uniform color | Very Low
Corrosive 2. Light textured silt loams .
3. Porous loams or clay
loams thoroughly oxidized .
to great depths

Moderately | 1. Sandy loams Fair Fair Slight mottling | Low
Corrosive 2. Silt loams
3. Clay loams

Extremely 1. Clay loams Poor Heavy texture | 0.5to 1m be-

=
tling
Very Poor Very Poor | Bluish-gray At surface; or
mottling extreme imper-
meability

IV | Severely 1. Muck
Corrosive 2. Peat
3. Tidal marsh
4. Clays and organic soils

TN

- Durability in Water

There is little difference in the durability of
steel in still natural waters in the pH range of
4.5 to 9.5, because the corrosion products
maintain a pH of 9.5 at the steel surface.
Increasing levels of dissolved oxygen and
carbon dioxide can accelerate corrosion.
The most important effect of carbon dioxide
in water relates to its interference with the
formation of the protective calcium
carbonate scale. Dissolved salts can
increase durability by decreasing oxygen
solubility and neutralizing acidity.

- Resistance to Abrasion

The potential for metal loss in the invert of a
drainage structure due to abrasive flows is
often overlooked by designers and its effects
are often mistaken for corrosion. Three
factors must combine to caused invert
abrasion :

* Abrasive Bed load « Sufficient velocity to
carry the bed load « Flow duration and
frequency

- Coating

Galvanized 2610 / EN ISO 1461 Galvanized
Z610 / EN ISO 1461 is a hot-dip zing
coating that forms a superior barrier over
steel. Calcium attracted from naturally hard
water can aid in providing additional
protection as its develops mineral scale on
the pipe surface. As the zing coating

\corrodes slowly over time, it galvanicaly

protects the base steel as long as any zinc
‘remains.

\. ditional Coating

Additional service life can be provided by
3asing the thickness of the base or with
Polymer Coating for additional coating.
We recommend

to using-polymer coating because it's
environmentally friendly and also has been
tested can add life time to 10 years or
approval equivalent.

ECONOMICAL, QUICK AND EASY




NESTABLE FLANGE E 100

Nestable Flange E-100 is the most common and versatile of the
corrugated steel pipe shapes. This shape is used primarily for
culverts, small bridge, but is also appropriate for storage bins,
storm water drains and sub-drains.

Section Properties

NEUTRAL AXTYS

100mm PITCH

Table 6 : Section Properties of CSP 100mm x 20 mm

Thickness | Tangent | Moment Radius of
of Inertia Gyration
(mm) (mm)

96.85 2.188 8.805

2! 22.52 118.38 2.736 10.523 6.58 -

265
I : 380

Approximate Weight (Kg/m)

Table 7 : Weight (Approximately)
DIAMETER

Up to 600 mm . . . 300 mm
y 600 mm to 1800 mm 'f> Diameler
1800 mm and Over . .. 900 mm

ation'in this brochure should be
etail by the professional engineer

re ons{ble forthe design to verify its accu-
%so‘, the assumption and methods used
\ tain the information should be reviewed to
-ma

e certain they are applicable and suit- able
for the design.

Note:
1. Minimum cover for High Way is 0.6 m until Top Of Pavement

2. Minimum cover for Rail Way is 1.0 m until Top Of Rail

3. Minimum cover is measured from top of pipe to top of subgrade
or top of rigid pavement. Minimum cover for heavy construction
equipment or other excessive loading is 1.2m.

4. Minimum clear spacing between structures as indicated in follow




MULTI-PLATE

This shape is used for culverts, storm sewers, aggregate
tunnels, vehicular and pedestrian tunnels and stream
enclos Function well in all applications, but especially in
those with high cover.

Section Properties

NOTE : MULTI PLATE PACKAGE : WRENCH, HAND
HOOK, AND PINBAR

Table 9 : Section Properties of CSP 200 mm x 55 + 3

Section |Radiusof | Ultimate

Inertia | Section | Modulus | Gyration | Seam Strength
(mm*/mm) [ (mm2/mm) | (mnm3/mm)| (mm) (KN/m)
1330 | 46 1950 | 3.50 650,
815
930
1180
1430
1630

.70
Table 10: Section Properties of Multi-plate Pipe

m End Area Weight Per Meter (Kg)

Diameter

mm
| 1500 |
18 | 378 | 439 |
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MULTI-PLATE PIPE ARCHES

Limited headroom. Has hydraulic advantages at low flow levels. Culverts, storm sewer, underpass and stream enclosures.

Section Properties

Table 13: Section Pr operties of Multi-plate Plpe-Arches

i i h Weight Per Meter (K
Structure Perlphery End Area ) ) ) eight Per Meter (Kg)
Number (mZ) ) ) ) mmmmmm

mmm----—
[ 12mA4-7] 2280 | 1730 | 63| - -m— 3 | 258 | 292 | 362 | -
[ 18MA4-7] 2540 | 1880 |
‘!ﬂ
[18MA4-11] 3280 | 2200 | 87

9

22 MA 4-15

26 MA4-15 4390 | 2770 |
[27MAS5-15 as80 | 3050 | 122
32 MA5-15 3300 |

MULTI-PLATE ARCHES

Low clearance, large waterway opening. Aesthetic shapes and open natural bottoms for enwronmenta}y /rlendly Crossings.

Section Properties W / /

| 2030 |
| 6500 | 2500 |
| 6500 | 3140 |
46MB
43mA | 7500 | 2010 |
49mB
| 3120 |

116 9
8500 | 4210 | 133 | o774 | 42e0 | | | | | |13

o a0 [ 2o | on
| ama | eso0 | 2500 | 68 |
m
m




Table 13: Section Properties of Multi-plate Arch Type AB

Internal
Structure Periphery | End Area | Radius
(m) (m?) rt
Numbe| (mm) eq)

(d

20 | 6 | 2

2
| 3420 | 109%0 | 1ge9 | 132 | 132 | 875 | 205 |
| ses0 | 11635 | 212 | 1e7 | 1e7 | e | 295
3830 | 12340 | 2386 | 234 | 234 |

2.24

MULTI-PLATE UNDERPASS

Offers efficient shape for passage of pedestrians or livestock, vehicular traffic and bicycles with minimal buried invert.
Section Properties

W77

i i Weight Per Meter ‘
Structure Periphery | End Area eight Per Meter (Kg)

| 25m48 | 3220 | o7s0 | 96 | 700 | sor | 1609 | aas1 | 6o | 105 | 15 [ 350 | 403 | 456 | se2

| 99|
| 460 | 520 | 646 | 776 |
31 M 4-12 -m - 82

141 | 14.80 |
| 39M4-t5 | 4960 | 4000 | 146 | 1580 | 897 | 2481 | 7105 | 60 | 106 | 14 |
| 39m4-18 | 5320 | 4150 | 153 | 1730 | sor | 2650 | se99 | 60 | 99 | 21 | 539 ] 62 | 703 | 868 |
5570 | 160 | 1800 | sor | o7e4 | | 60 | 99 | 21 [ 565|653 740 |
5820 | 99|
: 710




Section Properties

MULTI-PLATE HORSESHOE ARCH TYPE HA

Internsl Botion Span

Table 15: Section Properties of Multi-plate Horseshoe Arch Type HA™

Periphery | End Area Top Step
(mm) (m2) (mm)

HA 22 2006 | 1859 | 5290 | 376 | 12003 | 331 | 6002 [ 47 |
HA 27 2568 | 2276 | 6465 | 575 | 15003 | 143 | 7502 [ 53 |
HA32 | 3500 | 2934 | 2704 | 7640 | 7.98 | 17503 | 303 | 8752 | 47 |
| 48|
49 |
| 53 |

2

6

HA 36 3326
HA 40 3717
HA44 | 4900 | 4206 | 3707 | 10460 | 1531 | 24503 | 088 | 12252 | |
HA 49 4670 | 4130 | 11635 | 1897 | 27253 | 1.03 | 13632 ] 53 |
HA54 | 6000 | 5135 | 4552 | 12810 | 2302 | 30003 | 1.16 | 15002 | 53 |
HA 59 5599 | 4974 | 13985 | 2746 | 32753 | 126 | 16382 | 52 |
HA 64 6066 | 5395 | 15160 | 3228 | 35503 | 131 | 17752 | 52 |
53
|55 |

47
53
47
48
49
53
52
52
53

HA 70 6710
HA 76 7335 . 55

Section Properties

MULTI-PLATE HORSESHOE ARCH TYPE EA 7/
Table 16: Section Properties of Multi-plate Horseshoe Arch Type EA '

Max q End

Structure Span Periphery Area
Number (mm) 2

(mm) (m?)

2336 2370

724
‘
1040 88 i
[ oseato | som | 2o | axoo | tosos | 1043 | et | . 1
20 | o0 | ote | 10m | ‘
| sreatt | asso | oers | a2 | rosvs | 1920 | 20 | 7e0 | 1o

soo1 | rars0 | 2007 | oees | erso |
250 09




MULTI-PLATE HORIZONTAL ELLIPSE

Table 17: Section Properties of Multi-plate Horizontal Ellipse

Structure Periphery | End Area
Number (mm) (m2)
| 5640 | 236 |

Section Properties

5

| 1609 [ 1215 | 11508 | 6402 | 745 | 745 |

Hawkum Internol Span

| 1022 |
[ 20HE 7 |

| 1654 |
| 26320 | [ 1695 |

MULTI-PLATE VERTICAL ELLIPSE

Table 18: Section Properties of Multi-plate Vertical Ellipse

Section Properties ‘ . .
Stmﬂure Em ' SIde Slde
Number

770 | 995 |
905
B
1005
870
1

©
N
=]

1110

1215 9 1

1300 | 1699 | 7092 | 109.08 | se6 | ses [
| 10340 | 1320

| 11280 | 1415

7 VE 20 12690 1610

1655 720

1
12220
13 1
2010
15 3 -
2205
17;
0
0
3
0

3

| 15040 | 2135

8

8

6
2375 | 3032

o
N

3

24950
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i
00
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MULTI-PLATE SUPER SPAN
MULTI-PLATE SUPER SPAN HORIZONTAL ELLIPSE

Larger culverts and bridges. Low headroom, wide-centered flow, good choice when poor foundations are encountered.
Section Properties

Table 19: Section Properties of Multi-Plate Super Span Horizontal Ellipse

Top &
Structure Periphery|End Area| Bottom
Number (m) Radius rt &
rb (mm)

| 1566 | 3760 | 2360 | 987 | 69 | 2495 | 778 | 580 |
|
i

| 41619 | 10640 | 7000 | 2820 | 585 | 871 | 2508 | 1610 g .
'/ /

o -

_




MULTI-PLATE SUPER SPAN HIGH PROFILE ARCH

Culverts, storm sewers, bridges, Higher rise, large area opening. Open natural bottoms for environmentally friendly
crossings.

Section Properties

Table 20: Section Properties of Multi-plate Super Span High Profile Arch

| Top & |
Structure Periphery | End Area| Bottom . Top Step
Rad Bel
Number (m) (m2) [ Radiusrt& adius rs | Below (mm)
rb (mm)

980

‘
‘
‘
| 35A9-8 | 9240 | 8610 | 5100 | 16215 | 4030 | 5861 | 2394 | 18869 | 1370 g

[36A0-0 | os0 | 690 | 560 | 16920 | 4350 | eo2s | 2394 | 20567 | 1410 |f

| 37A9-8| o680 | o080 | 5180 | 16685 | 4280 | 6107 | 2394 | 17840 | 1450 |

[37A9-10] 9680 | 8760 | 5620 | 17.625 | 4680 | 6197 | 2304 | 22474 | 1450 | =

| 40A9-12] 10330 | 8120 | 6180 | 19270 | 5500 | 6702 [ 2304 | 24511 | 1570 [N

|

1650

.




MULTI-PLATE SUPER SPAN LOW PROFILE ARCH

Culvert, storm sewers, low headroom and large opening. Bridge structures, stream enclosures. Aesthetic
shapes and open natural bottoms for environmentally friendly crossings.

Section Properties

Table 21: Section Properties of Multi-plate Super Span Low Profile Arch

- Top &
Structure Periphery Bottom . Top Step
Rad Bel
Number (m) Radius rt & adius 15| Below
rb (mm)

| 1060
| 1100 |
| 1130
| 1170
| 1210

4514 1060

1100

1130

1170

1210

8100

1
9200 ‘
9850 2454

| 39A11 | 10150 | 10060 | 3880 | 14335 | 3170 | 654 | 2454 | 11 | 1530 fo

3920 r‘

j

o

4250 2675 | 11| 1690 P

a2 | 11300 | tiovo | a2o0 | s50m0 | se20 | 7ars | oors | a1 | rs0 |

4320 2675
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