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ABSTRACT: This Heavy Launch Vehicle is assembled over a structure called the Mobile Launch Pedestal
(MLP) inside the Vehicle Assembly Building (VAB). After assembly, the rockets are to be transported to the
Launch Pad for launching Vehicle. Since, the vehicle is supported on the pedestal till launch, the pedestal is
designed for the stiffness criteria and the design is checked for the stress developed. As the pedestal is
designed based upon the stiffness, it is very high. The weight of the launch pedestal is 800 Tons. The pedestal
deck is fabricated using steel plates of various thicknesses ranging from 6 mm to 120 mm. This design is
already realized and also used for an experimental launch. The Static Analysis of Mobile Launch Pedestal
(MLP) deck is done by using ANSYS 15. The objective is to finding the stress and deflection values. This value
can be compared with the previous achieved values. This work is used weight optimization of the Mobile
Launch Pedestal (MLP) in future.
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I.INTRODUCTION

The Mobile Launch Pedestal (MLP) is a large steel structure positioned inside VAB during
integration of launch vehicle. The pedestal will also provide as a working platform and supporting
system for integration activities of the vehicle. After assembly in VAB, the vehicle is to be transported to
the Launch Pad via track for lift-off at launch pad. The MLP also provides rigid support to the vehicle
during the launching operation, thereby exposing itself to large thrust load for a short time span.

A Dbogie system is provided for mobilizing MLP to launch pad. The MLP is anchored to ground to
withstand wind conditions and launch loads. The bogie assembly is moved back to storage area after anchoring
the MLP structure at launch pad. After completion of launching, the bogie system is brought to launch pad and
attached to MLP structure and then is transported to VAB.

11.CONFIGURATION OF MLP
The MLP contains of two strap-on support rings over the deck to support the S-200 strap-on
motors. The overall size of the MLP is 19.2mX19.2mX6.8m. The top deck is 19.2 x 19.2 m in plan and
provided with two circular opening diameters of 4.1 m. The general height of the deck is 4 m. The distance
between the two legs is 18 m and the distance between bogies is 14m as shown in fig 1 & 2. The overall
weight is 800 T.

Fig:1 MLP (PLAN)
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Fig:2 MLP (ELIVATION)

111.MODELING:

The quarter model of MLP deck is analyzed using ANSYS Design Modular (DM). The
structure and the boundary condition are symmetric on both the axes (X and Z). The quarter model of MLP is
created as shown in fig.3 and later this quarter model is used for Analysis with symmetry boundary
conditions.  Shell63 element ' is used for modeling. This element has both bending and membrane
capabilities. The element is defined by four nodes and each node has six degrees of freedom. The geometric
model is discretized to finite element model and is shown in fig.4. The plate thickness values of MLP are
assigned after modeling is completed.
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Fig: 3 MLP (quarter model)

Fig: 4 MLP(meshed model)
The original thickness of the steel plates ranges from 6 mm to 120 mm.

IV. MATERIAL PROPERTIES:

The material properties used for MLP is Structural steel plates conforming to IS 2062. The properties
are listed in the following Table No. 1.

Table:1 structural steel details

Material Property \value
'Young’s 210000

Structural Modulus(kg/mm?)

Steel Density (Kg/m3) 7850
Poisson's ratio 0.3
Ultimate Strength (MPa) (410
% Elongation 21
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V. RESULTS

STATIC ANALYSIS
The quarter model of MLP is analyzed by using Finite Element Method [4].The symmetric boundary
conditions are applied at the boundary of the symmetric planes X and Y. The structure is assumed as fixed at leg

portion and loads are applied on MLP as show in fig 5
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Fig: 5 Loads Acting On MLP

The stresses as well as deflection recorded when the total load is acting are shown in fig 6&7

Maximum Von-mises stress =121 MPa Maximum deflection =3.94mm Initial
Volume of
mobile launch pedestal =1.93e10
1] 5e+003 {(mm) A
b X
2.5e+003
Fig:6 Von-Mises Stress
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Fig:7 Total deflection
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VI. COMPARING RESULT’S WITH

AUFRG’S:

The Geometric & analyzed project model is to be validated in order to perform the optimization. To evaluate
this model, the present project model static analysis results are compared with the earlier available MLP
analysis results which were carried out by the AUFRG team of Anna University, Chennai. The analysis of the
AUFRG’s model is also carried out in Ansys and the results for the same loading & boundary conditions are
brought here. The comparison of stresses and deflections for validation are as illustrated in table 3.

Table:2 Comparison of Analytical models for stress & deflection

Description | Project model |AUFRG Model
Weight in (t) 158 150
Maximum von- 121.8 121
mises stress
(MPa)
Deflection(mm) 3.972 3.93

From the above table, it is seen that the deflection value obtained from the project model
analysis is 0.42% more than the value from AUFRG model. Similarly, the weight is more by 0.2% than the
AUFRG model. Since these values are well within 5% variation, the project model can be considered for
the optimization. The deflection plots of the project model and the AUFRG model are shown in Figs
13&14. And while coming to the stress value obtained from the project model analysis is 0.8% more
than the value from AUFRG model. The stress plots of the project model and the AUFRG model are shown
in Figs 11&12.
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FIG: 8 stress Value For Value Of Project Model

A: Static Structural NNSYS
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FIG: 9 Stress Value Of AUFRG Model
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FIG: 10 Total deflection from project model

A: Static Structural NNSYS
Total Deformation
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FIG: 11 Total deflection from AUFRG model

The above four figures 8,9,10& 11 are showing that the project model value is accurate, by comparing project
model values of stress and deflection with the stress and deflection of the AUFRG model.

VIl. CONCLUSION
1. The quarter symmetry model of MLP deck is carried out using Ansys design modeler.
The deck model is also validated in comparison with the AUFRG model and the results are satisfactory.
3. The static structural analysis of the model is carried out and the max. von mises stress is 121MPa and
max. Z-deflection is 3.9mm.
4. The static structural analysis of Mobile Launch Pedestal (MLP) is used for future to reduce the weight
of the MLP. By using the stress and deflection values we can do weight optimization.
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