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ABSTRACT

should be “Considered while designing the foundation
0 generator foundation is a complicated problem because

ic loads. The foundation system may be block type, frame

me type foundation is preferred for supporting high speed

ce, time and materials, easy accessibility for inspection of

machine and less ali cracking due to settlement and temperature changes. Design of

frame foundation is ely complex compared to block foundation. Frame foundation system
comprises of a top degk, a set of frames and a base raft,

LITERATURE SURVEY

Jayarajan [1] focuses on dynamic analysis to calculate natural frequency of vibration
under a loaded condition shall not fall within £20% of operating frequency and critical speeds.
Jayarajan [1] highlights dynamic analysis issues related to mathematical modelling of structure,
soil and machine. Since the finite element method provides an efficient tool for dynamic analysis
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and modelling, Jayarajan [1] uses SAP 2000 to perform free vibration and forced vibration
analysis and also studied the finite element modelling of framed foundation structure and
concludes that dynamic analysis needs attention to detail both in the interpretation of results as
well as modelling of turbine foundation. K. G.Bhatia [2] has taken measurements of field
vibration on a 200MW turbo generator foundation and studied the dynamic behavior of turbo-
generator foundations of various ratings. Turbo-generator foundation also indicated the
importance of soil structure interaction effect on the dynamic response and recommendations,
including the soil structure interaction effect for dynamic respog

foundation system and given importance to load distril
parameters such as soil amplifications and groun

neglected and this is valid for both, torsional
Peter Nawrotzki [4] presents a systemati

rviceability limit state
aracteristics of the turbine

freedom. Since mo dations for machine is treated as surface footing, the soil spring and
damping values can gBtained by following the impedance compliance function approach and also
by using the elastic half space analog. Arkady Livshits [7] performed modal analysis for
verification of frequency separation, harmonic forced vibration analysis checks limit for
amplitude of vibrations at machine bearing. Under seismic excitation, Response spectrum
analysis gives an estimation of internal forces and displacements. Structural design turbine
generator reinforced concrete foundation requires a series of static analysis of quasi-static loads
and various static loads. Bharathi [8] studies the codes/standards includes IS 2974, CP 2012,
DIN 4024 and ACI3513R04 and reviews the variation among codes/standards of different
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countries for the design of machine foundations.

Bhatia [9] carried out that investigation of the dynamics of the machine foundation system is
very vital and the consideration of earthquake effects on machines as well as on their foundations
adds complexity to the system. The safety, performance and stability of machines depend largely
on their design, interaction and manufacturing with their supporting frame. In this case, the
machine foundation system should be able to withstand the action of earthquake loading up to
the safety limit without collapse. Bhatia [9] described that the suitability of machine foundations
depends not only on the forces subjected to act, but also Q& i behavior of machine

atural frequency of
mes necessary. A
detailed vibration analysis is done for each and every nfacf ighY_providing dynamic
behaviour of foundation and its components for i
The complete knowledge of load-transfer
frequencies are a must for the accurate
recommendations, equates the vertical sei

Adhikari [10] illustrates the critical aspect in t of a turbo
thermal power plant with respect to IS 2974 (Part and other j
to some contradiction in deRgg i
consideration on a simplified

plate elements to compute the amplitudes of
e loads and to limit amplitude to a suitable acceptance

performed tate forces and harmonic excitation forces. In order to identify
the problem, i model was performed in software for finite element analysis,

links distribution an ent type on the mass foundation pedestal responses and elastically
suspended turbine erator subjected to dynamic loads of reinforced concrete column
foundation is optimized. The design objective is to avoid resonance of the natural frequency of
foundation columns with first harmonic excitation of the generator.

Ping Jiang [13] uses Staad pro v8i to perform modal analysis and proposes the use of DMF
(Dynamic Magnification Factors) to determine the acceptability of mode shapes and natural
frequencies. Ping Gu [14] proposes a new DPF (Dynamic Participation Factor) for design and
design of structures supporting large turbine generators and rotating machines. Based on the
approach on modal synthesis Lakshmanan [15] developed a simplified analytical formulation for
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computing peak dynamic responses of turbine-generator pedestals and focuses on the effect of
the variability on the amplitudes of the various modes and variability of elastic modulus of
concrete. For accurate determination of resonant frequencies, Moreschi [16] studied the
application of the harmonic analysis technique for resonant frequencies of individual structural
members in large steam-turbine generator foundations and proposed a systematic procedure for
the accurate determination of the local structural vibration properties and details of the
implementation is done using the GT STRUDL software.

Sungyani [17] considered the winkler spring soil model, dynamig is of Turbo generator
foundation and solid Finite element modelling. The frequg BERBlent soil impedance,
stiffness and damping for various mode shapes are ad@iie amic response of
foundation was analyzed .The soil foundation system 1 SAP: 2000 v 17.1.
software. Sungyani [17] concludes resonance coggli i
frequency overlapping machine can be speeded
the safety of Turbo generator Frame Foundaj
static and dynamic mode and one of the
machine.

CODAL PROVISIONS

Description

Girders to Support
Generator

25-35

Ratio of Bending stiffness of the base and largest column in
transverse direction > 2

The thickness of the base raft should not be less than 0.07
L*? L is the average of two adjacent clear span length.

Under unavoidable circumstance, a maximum eccentricity of 3%

Eccentricit . .
Y base dimension may be allowed.

operating frequency
natural frequency

Frequency Ratio 12 < <0.8

Limiting Amplitude Amplitudes < 0.07 mm in horizontal direction.
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Amplitude < 0.12 mm in vertical direction.
Description IS 2974- 3

Top Deck Column Base Mat
Top and bottom=0.25% | Longitudinal= Top and
of Ay (each) 0.8% of Aq bottom=0.12% of
Side = 0.1% of Aq Aq (each)
Intermediate =
0.06% of Ay (if
raft thickness
>2m)

Minimum Reinforcement

Fatigue factor For dynamic analysis use Fatig®

CONCLUSION

An extensive study about the dyna i giCy, amplitude,
eccentricity and code/standards of i i gpand observed the
procedure for the design of machine foundati work has been done on
turbo generator foundation. As a result of liter i een concluded that the
dynamic analysis of bine generator foun

modelling and interpretatio

modelling of structure, soil an
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