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Abstract:

The foundation Engineering technology concerns the dual problem of soil bearing capacity and the
design for construction of the foundation. The stability of the soil foundation system depends not only on the
strength of the foundation proper as an artificial construction element but also on the strength of the soil or rock
beneath the foundation, soil exploration, soil testing, determination of soil bearing capacity, it consist of the dam
foundation analysis and included as part of the calculations the shallow foundation to support the proposed
loading conditions at each section, foundation are defined as spread footings, reinforced concrete mats.
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Introduction:

The stability of the soil foundation system depends not only the strength of the foundation proper as an
artificial construction element but also on the strength of the soil or rock beneath the foundation. Hence success
in foundation engineering requires among other things solid knowledge and good understanding of the physical
properties of soil and rock utilized for supporting structures. The foundation can be classified three categories,
depends upon the bearing capacity of the soil or rock beneath foundation, shallow foundation, deep foundation
and special foundation, the structured loads cannot be reduced in clayey soils, a strong tendency for the structure
to settle exists, the stability of one or more types of foundations may have to be compared, the design of the
selected foundation checking stresses in the foundation and on soil, the foundation are safety and effectiveness
can be assured by the dam of least cost and technical resource which cost of money.

Discussion and Results:
Table 1: Detailed analysis of foundation blocks of Upper Tunga Project

Block | Chainage(mts) | strikeand dip direction |  Observation structures Remarks
No From To with RL [AFL (mts)] (Geology)

BLK-1 | 21950 | 23250 | NNW-SSEAP8OE | i ion plains and soft rocks | 13 NO- of
AFL- 565.65 grouting

BLKk.o | 23050 | 290 NNW-SSE dip 80°E Wrapped and foliated at 10 No. of
AFL- 565 d/s plains due to folding. grouting

BLK-3 | 200 £98.33 NNW-SSE dip 80°E Horn blend schist and chlorite | 05 No. of
AFL- 564 to 565 d/s schist grouting

BLK-4 | 20833 | 316.02 NNW-SSE dip 80°E Horn blend schl_st and chlorite 05 No_. of
AFL- 564 d/s schist grouting

: L ane Horn blend schist and quartz

BLK-5 | 316.02 | 333.87 NNW-SSE dip 80°E veins as well asfoliation and 1?0'?1360]:
AFL-564.50-566 d/s Jointed rocks grouting

BLK-6 | 33387 | 36585 | NW-SSEdip8O°E Weathered and soft 08 No. of
AFL-566 d/s grouting

BLK-7 | 33387 | 36585 | NW-SSEdip8O°E Weathered and soft 12 No. of
AFL-566 d/s grouting

BLK-8 | 36585 | 30012 | NW-SSEdip80°E Weathered and soft 18 No. of
AFL-566 d/s grouting

BLK-9 | 36585 | 30012 | NW-SSEdip80°E Weathered and soft 15No. of
AFL-566 d/s grouting

BLK- | 36585 | 30012 | NW-SSEdip80°E Weathered and soft 15No. of
10 AFL-566 d/s grouting
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BLK- NNW-SSE dip 80°E Hard chlorite schist quartz 15 No. of
11 36585 | 33012 AFL-566 d/s veins and fresh foliated joints grouting
. R Two sets of joints are found
B'i';' 30012 | 394.40 NNVAVFfSEG‘;' z /80 E N30°ES 30°W dip 80°S 1?0'\[‘13'n°f
-566 d's N10°W S10°E dip 70°W grouting
. R Two sets of joints are found
B%(' 30440 | 422 NNW-SSE d Z /80 E N30°ES 30°W dip 80°S 15r O’T'J?I n°f
AFL-566 d/s N10°WSI0°E dip 70°W growing
Four sets of joints are found
) o N70°WS 70°E dip 25°NE
B a2 | am NNVXFSLS;S‘;' 2172 /80 E | Neoow Ss0°E dip 35°S 18 Mo of
-565.61 d/s N10°WS10°E dip 35°W grouting
N40°WS60°E dip 35°S
BLK- N20°W S20°E dip 80°E | Horn blend schist and quartz 22 No. of
437 465 . 7 .
15 AFL-565.61 d/s veins and three sets of joints grouting
BLK- N20°W S20°E dip 80°E | Horn blend schist and quartz 22 No. of
437 465 . 7 .
16 AFL-565.61 d/s veins and three sets of joints grouting
BLK- N20°W S20°E dip 80°E | Horn blend schist and quartz 22 No. of
437 465 . 7 .
17 AFL-565.40-565.23 d/s | Vveinsand three sets of joints grouting
o o= A 5 Three sets of joints and
Blig ) 465 495 N20°W S20°E dip 80°E weathered and soft rocks with 22ro’\L|Jf[)i.n0f
AFL-565.35-565.38 horn blend schist g g
Two sets of joints and horn
BLK- 495 509 N20°W S20°E dip 80°E | blend schist with quartz vein 22 No. of
19 AFL-565.55-566.25 N30°ES30°W dip vertical grouting
N75°WS75°E dip 25°S
Two sets of joints and horn
BLK- 495 509 N20°W S20°E dip 80°E | blend schist with quartz vein 22 No. of
20 AFL-565.55-566.25 N30°ES30°W dip vertical grouting

N75°WS75°E dip 25°S

. Two sets of joints and horn
N10°WS10°Edip75- L .
BLK- 52 551 80°E blend schist with quartz vein 25 No. of

21 N60°WS60°E dip 30°SW grouting
d/s AFL-565.46-566.32 N40°SAO°E dip 40°NW

N20°W S20°Edip60- Two minor sheared zones

BLK-1 551 | 5706 70°E with strikely weathered and | S0 NO- Of
22 i grouting
d/s AFL-566.55-566.62 hard schist
N20°WS20°Edip 60- Two minor sheared zones
BLK-1 551 | 5706 70°E with strikely weathered and | S0 NO- Of
23 . grouting
d/s AFL-566.55-566.62 hard schist
N20°WS20°Edip 60- Two minor sheared zones
BLK-1 551 | 5706 70°E with strikely weathered and | S0 NO- Of
24 i grouting
d/s AFL-566.55-566.62 hard schist
N10°WS10°Edip 70- Moderately and sub joints
BLK- 1 57096 608 80°E arefound and sound hard 12 No. of
25 grouting
d/s AFL-566.35-566.52 rocks are found
N10°WS10°Edip 70- Moderately and sub joints
BLK-| 5796 608 80°E arefound and sound hard 12 No. of
26 grouting
d/s AFL-566.35-566.52 rocks are found
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BLK- NNW-SSE dip 60°E Horizonta joints are found 14 No. of
608 621 .
27 AFL-566.04 u/sand d/s grouting
BLK- NNW-SSE dip 60°E Horizonta joints are found 14 No. of
608 621 .
28 AFL-566.04 u/sand d/s grouting
BLK- NNW-SSE dip 70-80°E | “cinted homblendschistand | 5\ ¢
29 621 661 AFL-565.05-565.23 gneissic quartz vein and four grouting
TORRAITIRS. sets of joints are observed.
BLK- 661 682 NNW-SSE dip 65-75°E | Foliated horn blend schistand | 22 No. of
30 AFL-567.32 chlorite schist with soft rock grouting
BLK- N10°ES10°W dip 60°E | Horn blend schist, gneisswith | 18 No. of
682 701 ! .
31 AFL-568 guartz veins u/s and d/s grouting
Foliated horn blend schist
BLK- N20°WS20°E dip 20°NE | with two sets of joints as well 24 No. of
701 736 : .
32 AFL-568.06-568.67 as soft and hard chlorite grouting
schist
Foliated horn blend schist
BLK- 701 736 | N20°WS20°E dip 20°NE with two sets of joints as well 24 No. of
33 AFL-568.06-568.67 as soft and hard chlorite grouting
schist

Note: AFL = Average Foundation Level
Structural Condition Analysis of Upper Tunga Project:

At some places, in amost all blocks, the formation was showing warping along the foliation planes,
which is found to be soft and fissile. Such pockets have been removed and backfilled with concrete before
laying the cover-concrete layer.

Thefollowing sets of joints are found to be predominant in block No. 1to 33

NN N N N N N N N N N N N N VRN

60° NE

60° NE

N 25° W - S25° E dip 80°-85° due east ( Foliation Joint)
N 65° W — S65° E dip 45° due west
N 20° E- S20° W dip 15°-20° due west ( Sub horizontal joints filled with clay material )
NNW- SSE dip 50° -
N 60° E- S60° W dip 60° due NW
N 30° E- S30° W dip 80° due South
N 10° W - S10° E dip 70° due West
N 70° W — S70° E dip 25° due NE

N 60° W — S60° E dip due South West
N 25° W — S25° E dip 80°-85° due east ( Foliation Joint)
N 65° W — S65° E dip 45° due west
N 20° E- S20° W dip 15°-20° due west (Sub horizontal joints filled with clay material )
NNW- SSE dip 50° -
N 60° E- S60°W dip 60° due NW
N 30° E- S30° W dip 80° due South

N 10° W - S10° E dip 70° due West
N 70° W — S70° E dip 25° due NE
N 60° W — S60° E dip due South West

Detailed Foundation Block Map of Upper Tunga Project:

Figure 1:
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Foundation block map of Upper Tunga Project
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Photograph 4: A View of foundatlon baserhent structures of block-17
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Photograph 6: A View of Final Stage of UTP

Conclusion & Recommendation:

According to the Abutments (Foundation) the lower end of areservoir is usualy the most critical. Here,

the water isimpounded to the greatest height above the water table. Moreover, the natural wells of the reservoir
generally have least thickness at the lower end. The thickness between the water table and water level in the
reservoir, a steep hydraulic gradient away from the reservoir and leakage is normal. Therefore, above these
conditions as good, but not effect to the Upper Tunga Project. The dam site area is geologically considered as
granite-gneissic and domal structures, fresh and hard rock formations. Therefore, the stability of basement rock
formation is strong from compressive strength for foundations construction and to predict the stability of the
dam site as well as storage and load bearing capacity is holds good and in this study area there is no difference
between horizontal and vertical displacement at dam site.
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