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TUNNEL/DE SIGN/S TAB ILITY/SUPP ORT/DTVERSION/N{ANIPURA

The objective of this study is to perform stability analysis and support design

for two parallel diversion tunnels of the Manipura multi-purposed dam project. The

project is located on the Manipura River, 52 km from the Kalay Town, Kalay

Township, Sagaing Division, Myanmar. The two parallel tunnels are 1,050 m long

with 12 m wide modified horseshoe shape. The diversion tunnels penetrate three

different zones of rock mass : zone I : moderately to highly weathered slate; zone 2 :

slightly to moderately weathered slate; and zone 3 : slightly weathered slate with

alternation of greywacke sandstone band. The geotechnical evaluation of these zones

is relied on the exploratory data, field observations and laboratory test results.

The proposed research involves rock mass characteizations, evaluation of

rock mass parameters and stability analysis, and support design for the rock mass

around the tunnels. The rock masses along the tunnels are classified by using

empirical rock mass classification systems including rock mass rating system (RMR),

NGI tunneling quality index (Q system), rock mass index (RMi) and geological

strength index (GSD. Traditional guidelines for the rock support have been used based

on the results of the site characterizations. A series of numerical simulations (using

Phase2 code) is performed to assess the stability conditions of the tunnels with and without

the support systems. Hoek and Brown failure criterion is used to estimate yielding
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zone around the tunnels and the morimum displacement. The support systems

suggested by empirical methods are employed in numerical modeling. The properties

of the support elements, such as bolt length, bolt pattems and thickness of shotcrete

are similar to those proposed by the empirical methods. Before support installation,

yielding zones are observed. The results indicate that there would be some stability

problems for the tunnels. After support installation, the number of yielding zones and

the radius of plastic zone are decreased. The maximum displacement is also reduced.

This indicates that the applied support systems are.adequate to obtain the tunnel

stability. Optimization between the empirical and numerical results is made to obtain

the suitable support design for the Manipura diversion tunnels.
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