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ABSTRACT 

 

Concrete has the ability to conform to any desired shape and also it's 

economical. Concrete proves to be a very useful material as it offers all the 

flexibilities in designing and construction of silos and bunkers which are 

required by any industry and foremost being in the economical limits. 

Importance of these storage structures has attracted the attention of many 

researchers worldwide to propose different load calculation methods and design 

considerations. ACI 1997 is the only available guidelines, for the design of silo 

and bunkers. In addition to it, different researchers proposed different methods 

to compute the loads of moving and loading material inside the silos and 

bunkers. In this study we are presenting review of literatures related to analysi 

of complex structures using softwares.  

Keywords :  RCC bunker, Steel bunker, Support Reaction, Stress Analysis, 

Deflection, Axial Force and Shear Force. 

 

I. INTRODUCTION 

 

Bunkers are mainly employed for storage of 

underground dwellings. These are mainly related to 

emergency conditions during wars. The main two 

characteristics that make a bin to act as a bunker is 

based on the Depth (H) and Angle of rupture. 

 

These are characterized as shallow structures. The 

angle of rupture of the material in case of bunkers, 

will meet the horizontal surface at the top of the bin, 

before it touches the opposite side walls of the  

 

 

structure. Bunkers may be circular or rectangular (or 

square) in plan. 

 

In this study we are comparing two bunkers 

considering same dimension, capacity and loading 

condition. In these two cases we are considering 

concrete and steel material to prepare a comparative 

study to determine the most suitable type of bunker. 

In this study we are comparing two bunkers 

considering same dimension, capacity and loading 

condition. In these two cases we are considering 

concrete and steel material to prepare a comparative 

study to determine the most suitable type of bunker. 
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Fig 1 : Specific diagram of bunker 

 

II. LITERATURE REVIEW 

 

Sagar R. Aambat et. al. (2018) the examination 

featured the impact of stature to parallel 

measurement ratio on the dynamic conduct of 

reinforced concrete cement (RCC) round silo. The 

different load intensities and structural boundary 

were computed utilizing Janssen's hypothesis 

according to IS: 4995 (Part I and Part II): 1974. 

Investigation of the silo was directed utilizing 

Response Spectrum Method and Wind Analysis. The 

considered silo was exposed to various seismic zone, 

for example, Zone-III and Zone-V according to IS: 

1893 (Part-I):2016 and wind investigation was 

completed according to IS: 875 (Part-III): 2015. The 

circular structure was displayed and analyzed 

utilizing application Staad.Pro.  

Results expressed that base shear expanded with H/D 

proportion increment and for the higher seismic zone. 

Sidelong uprooting expanded with H/D proportion 

increments. As H/D proportion expands the impact of 

wind load shows up in basic load blend for Zone-III 

while for Zone-V tremor load be a piece of a critical 

load combination. 

Krishna T. Kharjule and Minakshi B. Jagtap (2015) 

Four models were utilized to investigate elevated 

R.C.C. silo with and without shear divider and steel 

silo with and without shear divider board use M20 

and Fe 500. R.C.C. Silo and steel silo in RSM 

technique with shear divider relocation of the 

structure was decreased in contrast with without 

shear divider. Because of utilizing a shear divider 

timespan of structures diminishes.  

Suvarna Dilip Deshmukh and Rathod S. T. (2013) the 

industrial silo was dissected and planned by the 

Indian standards (IS 4995) and by alluding Euro code 

(EN 1998 - 4: 1999 and EN 1991-4: 2006) and ACI 

code (ACI 313). In this examination, a 450 cum limit 

level base silo plan and investigation.  

Conclusion stated that pressure estimation given as 

ACI code was seen as more traditionalist side than 

different codes of training. The fortification was 

found to shifting along with the profundity of the 

divider and saw as additional on the centre part of the 

divider. Silo plan and development depended on 

quality structure strategy.  

Vivek Subhashrao Wath et. al. (2016) the three 

kinds of the silo to be specific square, 

rectangular and circular shape were analyzed in the 

examination. On this silo what impacts 

(shear stresses, bending moment) takes places after 

applied load, for example, debris 

loading, seismic load and wind load utilizing 

STAAD-PRO programming according to 

Nagpur zone. The examination was made for 

investigation utilizing Staad.pro and manual 

calculation. 

The end conclusion that in the manual estimation of 

burden circular silo was simple due to the 

estimation of these loading was less. Applied the 

loading in STAAD.Pro v8i was simple in the 

round silo relative different storehouses and load 

blend additionally extremely simple. Stress 

and bending moment worth extremely low of the 

round silo and close to the same estimation of 

the rectangular and square silo. According to 

writing reviews, more stockpiling limit in the 

rectangular silo and square storehouse. The force 

instrument for automated auxiliary designing 

STAAD Pro was the most mainstream basic 

building. Examination and multi-material 
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structure set up a 3D limited model of silo in 

STAAD. 

Rini Riyansi.E and Abida Justus (2017) The 

extent of the project was to dissect, plan and 

make a similar investigation of silo supporting 

structure utilizing RCC and STEEL. for 

example geometry and basic contemplations. The 

vertical forces (Dead burden and live 

burden) and the laterals forces like breeze load and 

Seismic burdens for basic examination 

were considered to improve plan ideas of 

supporting basic components. The General 

Arrangement (GA) drawings were readied utilizing 

the 2D drawing programming 

AUTOCAD and the structure demonstrating, 

examination and configuration were 

performed utilizing basic programming STADD 

PRO v8i. 

The silo supporting structure can receive three 

quantities of solids. The breadth of the silo 

was about 7.27m and the stature of the storehouse 

divide was 7.1m and the container base 

bit was 3.5m. The entire length, broadness and the 

tallness of the supporting structure were 

22.41m x 7.27m x 20m. Both RCC &STEEL 

storehouse supporting structures were 

demonstrated in Staad professional v8i, including 

the impact of horizontal forces like a 

breeze and seismic. The structural investigation 

was finished utilizing the firmness 

network strategy and configuration adhere to Indian 

guidelines. 

 

Arun L and Mamatha K.K (2018) The 

exploration paper represented the geometric 

boundaries namely geometry to be specific Hopper 

edges, Varying statures, State of burden 

in the barrel-shaped divider, Effects experienced by 

storehouses with various sorts of 

materials and its changing one of a kind trademark 

conduct in the silo. The article and this 

work endeavoured to complete an examination, 

sketched out the outcomes got from 

examination and contemplating different 

boundaries like the impacts and impacts of 

divider weight and stress factors experienced by 

various materials by keeping the divider 

as unbending and Stress resultant, Forces, 

Displacement, Base shear, was researched and 

registered in graphical structure. 

Results expressed that 'Higher parallel uprooting' 

was found in silo having filled condition 

other than half and quarterly filled condition. The 

varieties were watched distinctly in the 

container partition though the barrel-shaped 

segment was direct, it was seen that removal 

following straight varieties can be utilized for 

security reason for the filled condition. 

Seismic loads of the material increment because of 

its shifting densities and affects worry 

at the intersection of divider and container area. 

Base shear increments up to 30 to 40 % 

because of the material densities. Put away 

materials and its fluctuating densities were 

straightforwardly corresponding to the condition of 

stress in the round and hollow part. 

Sagar K. Kothiya et al (2015) This paper 

managed Janssen's hypothesis for figuring flat 

weight applied to the silo divider because of putting 

away material very still. The 

calculation of weight at a different height of the 

divider was made for Circular and 

Vrattayata shape silo. The element of this 

storehouse was so chosen with the end goal that 

they have the equivalent cubical substance. The 

bend was plotted to examine the impact of 

water-powered range on the even weight at specific 

profundities. 

The plan of the silo to get a dependable stream was 

conceivable based on estimated 

material properties and computation techniques. 

Since gravely structured storehouses can 

yield operational issues and a reduction of the item 

quality, the geometry of silo ought to 

be resolved consistently based on the material 

properties. The costs for testing and 

storehouse configuration are little contrasted with 

the expenses of loss of creation, quality 
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issues and retrofits. 

The conclusion expressed that the weight variety 

legitimately relative to the pressuredriven mean 

span which eventually subject to nos of 

compartments. Horizontal weight by 

ACI approach gives progressively moderate 

outcomes however ACI Code doesn't give any 

thought concerning the overpressure factor, 

particularly for compartment silo. 

Washuda I. Dhundasi and M.B.Iswhwaragol 

(2016) the exploration was about the static 

and dynamic conduct of silo exposed to seismic 

tremor forces arranged in all zones of 

India. Shear plate components, just as supporting 

components, was utilized as horizontal 

loads opposing units between neighbouring 

segments. The 3D displaying and investigation 

were completed utilizing the structural explanatory 

device SAP-2000. The load 

combinations were characterized according to rules 

gave in Indian standard codes. 

Reaction range technique for investigation was 

utilized for the dynamic examination of 

storehouse structure. Results were gotten and 

thought about as base shear, greatest 

removal, characteristic timespan and stresses. 

Results expressed that the normal rate decrease in 

dislodging was received as 60% on the 

expansion of shear plate components and 40 % on 

giving bracings individually. Most 

extreme decrease of 70 % was received in the 

greatest dislodging of silo on the expansion 

of shear plate components in both X and Y bearing 

to the silo structure. Common 

timeframe diminishes from 45.5 % to 68.8 % for 

the silo with shear plate components gave 

in both X and Y course. The exploration suggested 

giving shear plate components in the 

supporting structure as it was progressively 

compelling in opposing the sidelong loads or 

seismic tremor forces. 

N. Karthiga Shenbagam et al (2014) the essential 

target of the examination was to 

recognize the most practical size of bunker to store 

for a given volume of material. The 

outcomes inferred that for putting away Bituminous 

coal for different volumes from 100m3 

t 200m3 the most affordable h/b proportion of 0.5 

and l/b proportion of 1 is seen as 

prudent. As the proportion of h/b proportion 

expands the total expense of the development 

of the capacity structure likewise increments. 

Thombare Pooja Dadasaheb and Ashok Kasnale 

(2019) The examination work gave a 

thought of the impact of the state of silo on unique 

conduct on fortified concrete cement 

(RCC) rectangular silo just as a round storehouse. 

IS 4995 (Part-I): 1974 utilized for 

computation of the loading on silo according to 

Janssen's hypothesis and IS: 4995 (Part-II): 

1974 utilized for structure rules of the storehouse. 

Reaction Spectrum Method and Wind 

examination were utilized for investigation the 

rectangular and roundabout storehouses. 

The rectangular storehouse and roundabout 

storehouse model and investigation were 

completed in STAAD Pro. Characteristic 

recurrence and timeframe were acquired for 

rectangular and roundabout storehouses. 

Additionally, the top and base chief burdens, total 

anxieties, shear stresses, minutes in X, Y and XY 

bearing, was acquired for round and 

rectangular storehouses. 

Kishor B Vaghela and Hiten J Shah (2017) The 

exploration managed the Analysis and 

Design of huge round and hollow steel s made out 

of silo on a level plane ridged sheets 

with vertical stiffeners. The 3D FE figurings were 

done with the business limited 

component code ''STAAD Pro. Programming. 

Results expressed that Stiffness of vertical stiffener 

use in the displaying of storehouse 

divider was less along these lines, there was no an 

impressive contrast in the estimation of 

Sx (Hoop Stress) while demonstrating storehouse 

with stiffener or without stiffener. The 

solidness of vertical stiffener was exceptionally 

little along these lines, it can't limitation 
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the folded sheet from both the finishes. Estimation 

of band worry in the manual count and 

STAAD Pro.was practically coordinating, except 

for on account of top and base plate. It 

expressed that the suppositions while 

demonstrating the storehouses were right. 

 

III. CONCLUSION 

 

The researchers have tried to find the variation in 

forces that occurs due to material variation 

and analysis method, the following are the 

outcomes of the literature review: 

1. Frame considering lateral forces are observing more 

displacement. 

2. Storage Structure with Vertical supporting members 

become stable and stiff. 

3. Utilization of different Structures analysis tools 

based on different analysis methods. 

IV. REFERENCES 

 

[1]. Sagar r. Aambat, sunil m. Rangari and priyanka a. 

Jadhav, [effect of height to lateral dimension 

ratio on dynamic behaviour of rcc circular silo], 

international journal of engineering science 

invention (ijesi), volume 7 issue 6 ver i || june 

2018 || pp 62-68. 

[2]. Krishna t. Kharjule and minakshi b. Jagtap, 

[seismic analysis of r.c.c. and steel silos], 

international journal of computational 

engineering research (ijcer), issn (e): 2250 – 3005 

|| volume, 05 || issue, 07 || july – 2015. 

[3]. Vivek subhashrao wath, p p saklecha and r s 

kedar, [design and comparison of types of silo in 

koradi power plant], international journal of 

engineering research & technology (ijert) issn: 

2278-0181, ic-quest - 2016 conference 

proceedings, special issue – 2016. 

[4]. Suvarna dilip deshmukh and rathod s. T., 

[comparison of design & seismic behavior of rcc 

silo], international journal of science and 

research (ijsr), index copernicus value (2013): 

6.14 | impact factor (2013): 4.438. 

[5]. Rini riyansi.e and abida justus, [comparative 

study of silo supporting structure using rcc & 

steel], international journal of advanced research 

in basic engineering sciences and technology 

(ijarbest), issn(online) : 2456-5717, vol. 3, special 

issue 35, april 2017. 

[6]. Dharani.k and jeyakumar.d, [analysis and design 

of fly ash and bed ash silo for thermal power 

plant structures], international journal of 

engineering sciences & research technology, issn: 

2277-9655, impact factor: 4.116, coden: ijess7, 

2017. 

 

Cite this article as : 

 

Shivam Nograiya, Rakesh Patel, "Analysis of a 

Cement Storage bin Considering Lateral Forces using 

Staad.pro A Review", International Journal of 

Scientific Research in Civil Engineering (IJSRCE), 

ISSN : 2456-6667, Volume 5 Issue 6, pp. 100-104, 

November-December 2021. 

URL : https://ijsrce.com/IJSRCE215627 


