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ABSTRACT: This thesis investigates concrete RCC Box design. Models and manual structural analysis procedures are 
indistinguishable in most cases. Unintentional limitations may be added in models if not careful. It's hard to know 
whether ULS or SLS envelopes will affect the response. Using stiff shell pieces at frame corners caused unexpected 
limitation. Lack of data verification and comprehension may produce mistakes and bad results. Due to small changes 
across models, precision is less important than error-free operation. Avoiding errors is more important than modelling 
correctly for simplicity. A 3D model should be evaluated using smaller models to minimize errors. These rules only 
apply to new building constructions; older buildings need alternatives. STAAD PRO repaired culverts. Manual 
solutions and STAAD PRO were compared. The net maximum bearing pressure under a structure's foundation must be 
compared to the safe maximum ground pressure to prevent foundation collapse and excessive settlement. Overheating 
or significant soil variations might cause the building to collapse. Before designing a building's ultimate geometry and 
structure, two prerequisites must be satisfied. Building and foundation components are constructed using critical 
loading conditions and Limit State ideas. Checking end-to-end and performance-level conditions. 
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I. INTRODUCTION 

1.1 OVERVIEW 
In situations when a drain or channel has to cross a road but has a low discharge and limited bearing capacity, box 
culverts are employed. Where the discharge hole is smaller than 15m2 and the road crosses the canal at a moderately 
high embankment, culverts are always less expensive than bridges. Reinforced concrete box culverts are available in 
precast or cast-in-place varieties. In most cases, the proportions are square, but if they aren't, the span length frequently 
exceeds the height of the entrance. Depending on the design, a box culvert may have a single cell entrance or many. 
They regulate irrigation and municipal water flow and drainage, storm water management, and a slew of other tasks. 
The design of India and many other developing countries is based on the standard design of advanced nations. It is 
possible that the conventional plans for concrete box culverts in India are inappropriate due to the country's varying 
climate and soil conditions. Standard drawings for different types of loading & grades of concrete, reinforcement grade 
of concrete box culverts in India can be deduced by using this STAAD PRO. 

1.2 HISTORICAL BACKGROUND 
Ancient civilizations' efforts to gather and transport water are well-documented in historical documents. Archaeological 
excavations show that drainage concepts were understood at a fairly early stage in human history. Excavations at 
Nippur, India, uncovered a sewage arch built about 3750 B.C. Another dig in Delhi has unearthed a 2600-year-old 
sewer.Ancient civilizations' efforts to gather and transport water are well-documented in historical documents. 
Archaeological excavations show that drainage concepts were understood at a fairly early stage in human history. 
Excavations at Nippur, India, uncovered a sewage arch built about 3750 B.C. Another dig in Delhi has unearthed a 
2600-year-old sewer. 
 
Water flow management techniques were established throughout the first 5000 years of documented history in response 
to the growing awareness of the need for sewers, supplies, and drainage. Archaeological evidence shows that 
construction materials have advanced from basic applications of natural materials to cast concrete throughout the ages. 
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Concrete was one of the first materials used to replace natural stone because of its long-lasting properties. Even if some 
stone and concrete constructions have succumbed to time, weather, and conflict, concrete has an illustrious history. 

II. LITERATURE REVIEW 

 
2.1 OVERVIEW 

A "culvert" is a phrase that incorporates almost all drainage conduits, save for drains. Culverts are stock items since 
they are utilized in the same way over and over again. This is in sharp contrast to the scenario where unique designs are 
almost usually needed for bridges that span large rivers. Bridges and culverts have numerous characteristics, as well as 
performing comparable functions. In most cases, however, a culvert may be distinguished from a bridge because it 
lacks a portion of its top that is exposed to traffic. Culverts and bridges are often distinguished by the length of their 
spanning channels. Structures with a span of less than or equal to 6.0 meters are referred to as culverts, whereas those 
with a span more than or equal to 6.0 meters are referred to as bridges. Culvert spans of 2.0 to 6.0m are used by several 
organizations as a restriction on culvert length per the standard (IRC 5:1998). Additionally, culverts are built to run full 
under specific situations, while bridges are meant to cross floating debris or boats. Culverts, on the other hand, are more 
cost effective than bridges when the canal opening is smaller than 15 m2 and the road crosses the waterway at a 
relatively high embankment. It is common to see culverts in the bottom of depressions, where no natural watercourse is 
present, as well as at intersections of highways with natural streams. 

 
III. SUMMARY AND CONCLUSIONS 

 
3.1 SUMMARY 
An investigation of the design of a concrete RCC Box is conducted in this thesis. Results reveal that in most situations, 
models and manual approaches for structural analysis are indistinguishable. If care is not taken while modelling 
according to certain concepts, unintentional constraints may end up being included. This might have a significant 
impact on the reaction, but it's tough to tell whether you're looking at ULS or SLS envelopes. Modeling using rigid 
shell parts at frame corners produced unintended constraint most often. It was determined that errors and undesirable 
outcomes might be readily caused by a lack of verification and difficulty in comprehending data.It is possible for a 
building engineer to be flexible in developing model analysis models as the impact of model development decisions is 
generally small, as long as errors are avoided. A model's accuracy doesn't matter as much as if it doesn't introduce any 
mistakes, since the differences between models are so minor. For the sake of simplicity, we may claim that avoiding 
mistakes is more essential than modelling precisely. In order to avoid mistakes in 3D modelling, an analytical model 
should be readily tested with smaller models.It is important to note that these recommendations only apply to building 
constructions; when analyzing the reaction of existing structures, alternatives are required. 
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