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Steel Silo Project Cost Planning kL

Engineering Inputs, System Scope & Delivery Checklist A

Understand the structural, equipment and project execution requirements _ 1t
that shape the total cost of an industrial steel silo system. N F;

Material Handling Silo Structure Material Hand[mg

(Conveyors & Elevators)

Silo Roof
RO \. = Shell, roof, bottom, supports Filling, conveying, discharge
= Ef'-& Auxiliary Systems Auxiliary Systems Project Delivery
Silo Shell i 2 = Hl {Dust Collection) 5 ) . ' :
\ = 5' Dust collection, monitoring, controls Foundation, transport, installation

NI

Structural Package Silo shell, roof, bottom, stiffeners and supports
Silo Support
Striciure Process Equipment Conveyors, elevators, feeders and discharge equipment
—] Auxiliary Systems Dust collection, instrumentation and controls
Foundation Project Execution Engineating, civil works, logistics, installation and commissioning
“ The total cost of a steel silo project depends on the required storage duty, structural design, material-handling equipment and agreed delivery scope.

The silo structure establishes the storage envelope, while material properties and operating throughput determine the requirements for filling, discharge,
dust collection and monitoring. Foundation work, transportation, installation and commissioning complete the project scope when these services form
part of the agreed package. Each cost component should be evaluated against the intended operating conditions and the responsibilities assigned

to the equipment supplier, site contractor and project owner.

_*O'_ ~ Engineering Takeaway

= | Total project cost is determined by the required system configuration and delivery scope, not by silo dimensions alone.
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apacity and Structural Design Inputs

How storage requirements, silo geometry and design loads influence structural b= =k 4LF;"5“ T
- . . e e [N R
steel consumption and fabrication scope. Srzila .
it Bl i b

Structural Design Parameters @ Storage Requirement

Diameter (D) SR SR A S ‘ Required mass, bulk density, usable volume and operating reserve.
= Design Loads

ﬁ =05 | Structural Geometry
N W Diameter, height, shell area, thickness and support arrangement.
Stored Wind Loads |
Material Loads !

x AW

Snow Loads  Seismic Loads

Design Conditions
Stored-material loads, wind, snow and seismic actions where applicable,

plus operating and equipment loads.

Capacity Calculation Basis

Shell
Height (H)

M -

.

Required working volume For a cylindrical section: A
Mstored — M
1l"')71-.1.'-:].r1-:ing = - "i‘}fl = 4

Phulk

¢ Mored: target stored mass

®  prulk: bulk density

* Viorking - required working storage volume

D = cylindrical section diameter; H = cylindrical section height.

Hopper-bottom or conical portions require separate
geometric calculation.

Stiffeners and_/E{_

Bottom
Configuration

Supporting
Structure

S— Engineering Note
O Geometric volume is not the same as usable storage volume. Filling limits, freeboard, operating

Foundation S = reserve and bottom geometry must be considered when establishing the required silo capacity.

nterface | —u_ &
. :_"' A

These formulas support preliminary capacity estimation and do not replace formal structural design or equipment
selection calculations.

Design Input Engineering Effect Cost-Related Consequence

Storage Capacity Establishes required storage volume and stored-material mass Influences overall size, structural loads and supporting requirements
Diameter and Height Determine shell geometry, surface area and structural proportions Affect steel consumption, fabrication and erection arrangements
Shell Thickness Established by structural calculations and applicable design criteria Influences steel weight, plate processing and welding work
Stiffeners and Supports Provide the required structural reinforcement and load transfer Affect structural steel consumption, fabrication and connections
Bottom Configuration Determines the lower structure and material discharge arrangement Changes hopper fabrication, supports and discharge interfaces
Design Loads Establish the required strength and stability of the silo Affect reinforcement, bracing, anchorage and foundation design

O ‘ Engineering Takeaway

Storage capacity establishes the required volume; geometry, material loading and design conditions determine the structural solution.
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Stored Material and Handling Reqmrements

Material properties determine the storage structure, filling method, discharge

arrangement and auxiliary equipment required for reliable operation. i ﬁf; 5" i e N |
'-.1 AL E S " PN T e R 4
Engineering Logic from Material to System

System Configuration

i [ Engineering Requirements
Material Properties g g Req and Cost Scope
Bulk density - Moisture - Particle size - * Storage geometry - Filling - Discharge - * :

= : e Structure - Handling equipment -
Flowability - Abrasiveness Dust control - Monitoring Protection ' Controls

Material-Specific Requirements

m Data to Confirm Engineering Requirements to Evaluate

g Bulk density, moisture, storage duration Flat or hopper bottom, aeration, temperature monitoring,
Grain : , :
;ﬁ and throughput cleaning and drying where required
Conory Powder characteristics, pneumatic filling rate Venting and dust filtration, filling connections, level alarms,
and moisture exposure screw conveyors or air slides
Particle-size distribution, fines content, Hopper and feeder design, wear protection, dust extraction
Coal : : : . s
moisture and combustible-dust risk and risk-based safety provisions
i Lime type, moisture sensitivity, dust Sealing, dust collection, surface protection, hopper geometry
characteristics and flow behavior and suitable discharge equipment
Other Bulk Solids Bullf density, particle size, ahrasfn_.rgness, Inlet d.|5tr|butu:~n, m.r.ear-rta:mstant details, environmental protection
.'.'.'.'.'.'.'. moisture and temperature sensitivity and discharge configuration
E Material names alone are insufficient for final equipment selection. The design basis should use the actual material properties,
required throughput, operating conditions and applicable safety requirements.
O Engineering Takeaway
= The material-handling system must be selected for the actual bulk material and operating duty, not simply for the silo’s nominal capacity.
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Construction Method, Transport

Manufacturing and assembly choices affect fabrication work, shipment dimensions,

site requirements and installation scope.

and Insulation

s |

|

Construction Method Comparison

Cylindrical shell formed

SpiralFormed Sio continuously from steel coil

Steel plates or sections joined

Welded Silo by shop or field welding
: Prefabricated panels assembled
Bolted Silo with bolted connections

Insulation layer and external
cladding integrated into the
silo structure

_n_B Can the planned silo sections be transported
and unloaded within the available route and
site limits?

o Transport Constraints e
> {0}

Engineering Takeaway

Construction Method Fabrication and Assembly Main Cost Drivers Key Selection Considerations

Forming equipment, coil
specifications, site setup and
forming operations

Forming space, site access,
shell geometry and seam quality

Plate preparation, welding,
inspection, coating and
transport dimensions

Required geometry, fabrication quality,
inspection scope and site access

Panel fabrication, fasteners, Transport restrictions, assembly sequence,

joint sealing, packing and alignment and sealing requirements
assembly labor

Insulation material, cladding, Temperature variation, condensation risk,
support details and sealing stored-material sensitivity and external
around penetrations exposure

Insulation — A Separate Design Requirement

Insulation and external cladding add material, support and sealing requirements. Their inclusion should be based on
condensation risk, temperature stability, stored-material sensitivity and the actual operating environment.

Construction and Delivery Decision Logic

o Operating Environment

Where will forming, welding or panel ‘) Do temperature, condensation or stored-
assembly take place, and what inspection material conditions require insulation or
and sealing work is required? additional protection?

Fabrication and Assembly

No construction method is the lowest-cost option for every project. Compare fabrication, transport, assembly, inspection and operating requirements on the same technical basis.
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Foundation, Logistics and Installation Interfaces

Coordination between structural design, site preparation, delivery and erection
helps prevent interface errors and avoidable rework.

= 143! =
o B ol oM oL o@ oF

Engineering Release > Foundation Ready 2> Delivery Erection Connections > Commissioning
Approved drawings Levels and anchor Packing and Lifting and Mechanical and Functional checks
and loads positions shipping plan assembly electrical and handover

Project Interface Control

Work Package Information Required Verification Point / Record

Foundation anditivil Watks Structural loads, geotechnical data, anchor-bolt layout, Foundation dimensions, levels and anchor positions
elevation and drainage requirements checked against approved drawings

Transportation and Export Logistics Shipment dimensions, cargo weight, packing method, Shipping split, lifting points, packing details and
destination and route restrictions delivery arrangements confirmed

Installation and Assembly Site access, crane capacity, working space, erection Lifting and assembly arrangements confirmed
sequence and assembly method before site work

Electrical Connection and Power supply, instrumentation list, control interfaces, Functional test records and agreed handover

Commissioning interlocks and acceptance criteria documentation

Define Responsibilities Before Mobilization

Responsibilities for foundation construction, unloading, cranes, mechanical erection, electrical connections and commissioning should be
assigned before the project scope is finalized. Where different contractors perform these activities, their drawings, interface dimensions
and work schedules must remain coordinated.

Foundation readiness, delivery sequencing and interface control should be coordinated before silo erection begins.

.‘O’_ ‘ Engineering Takeaway
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Steel Silo Project Specification Checklist

Use this checklist to establish the design basis, identify missing proj
and define the scope required for a complete cost assessment. 7
I

|
I i

Project Technical Inputs Project Supply Scope
FIRiect nbyt nformatigito Provile Confirm which responsibilities are included in the project package.

JULLLL AR b

T T T

Material name, bulk density, moisture

Stored Material L e o O Provided 0O To Confirm O N/A
Required stored mass, usable volume
] []

Storage Requirement a0 Provided 0O To Confirm O N/A

and operating reserve

: | _ Silo Structure O

Number of Silos Quantity and intended operating O Provided O To Confirm O N/A

arrangement . :

_ _ Material-Handling 0 0 0

Filling and Discharge Required throughput in t/h and 3 Provided O To Confirm o N/A Equipment

operating hours
Silo Dimensions LS hgay Togintond o Provided O To Confirm o N/A Dust Collection and 0 - -

height restrictions Controls

: Design loads, support arrangement = Prowi o T - =

Structural Design 3 adiicable site conditions O Provided o Confirm O N/A Eoundation St Cro MWorks 0 0 0
Construction Method Spirai-fnrmed: WEId?d e b Gltefd O Provided O To Confirm O N/A

construction; insulation if required Transportation and Delivery O O O
Auxiliary Systems Conveying, lifting, dust collection, O Provided O To Confirm O N/A

discharge and monitoring Installation and - - -~

Location, geotechnical data, Commissioning

Site and Foundation d 2 2 Provided 0O To Confirm O N/A
foundation and civil-work scope
: & . Engineering Documents
Delivery and Installation DEWFW destinatlnr!, [:!acl_ung, fANSpoTt, O Provided 0O To Confirm 0O N/A and Handover - - .
erection and commissioning scope
Before Comparing Total Project Costs
- Confirm that the capacity basis, stored-material properties, structural design conditions, included equipment, delivery terms, installation responsibilities
- and required documentation are defined consistentty. If key design inputs or scope boundaries remain unoconfirmed, record them as open items rather
than assuming that every package includes the same equipment and services.
1

‘O" ‘ Engineering Takeaway

A complete project scope starts with confirmed technical inputs and clearly assigned responsibilities.



