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Figure (1): Particle sizgistribution curve
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13.8 33
15 41.5

Table (1): Characteristics of Firouz Kuh sand (direct shear test)
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Figure (4a): Set of micro piles and cap
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Figure (4b): A view of micro piles coated with glue

Figure (2): Reaction frame employed in the research
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Figure (3): Sand reservoir, load ring and foundation; ready for

test
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Numberof | Installation anglg
M-F6-N M-6-N micropiles(N) | of micropiles( 6
M-F-0-2 M-0-2 2
M-F-0-4 M- 0-4 4 0
M-F-0-6 M- 0-6 6
M-F-0-8 M- 0-8 8
M-F-15-2 M- 152 2
M-F-154 M- 154 4 15
M-F-15-6 M- 156 6
M-F-15-8 M- 158 8
M-F-30-2 M- 30-2 2
M-F-30-4 M- 304 4 30
M-F-30-6 M- 30-6 6
M-F-30-8 M-30-8 8
M-F-45-2 M- 452 2
M-F-454 | M-454 4 45
M-F-45-6 M- 456 6
M-F-45-8 M- 458 8
M-F-60-2 M- 60-2 2
M-F-60-4 M- 60-4 4 60
M-F-60-6 M- 60-6 6
M-F-60-8 M- 60-8 8

Table (2): Tests in group 2 and 3
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Figure (5): Test program in the present research. a: Reference

test (RefTest), b: Second Group @Vest), c: Third Group (M-
Test)
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N installation angle of micropile
Number of (e
micropiles 0| 15|30 45| 60
2 1 |1.17(1.28/1.74| 2.35
4 1 1098|141 185 177
6 11 107|112/ 137 14
8 1| 08 |145/133 139

Table (4): Magnitudes of K in terms of installation angle of
micropiles (N=28)
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Table (3): Variations of J in terms of Number of micropiles and

different installation angle
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Figure (9): The loadettlement curve of NF-Tests
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foundation diameteatio
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Abstract:

Improvement of bearing capacity of existing foundations is of great significance. There exist many methods
for practical purposedMicropileisone of the most promisinmethods.Micropile is a replacemenpileof

small diameterf{sually less than 300 millimeter) whicits frequently reinforced using steel elemeris.
construct a micropile, steel reinforcement is placed in the borehole after drilling the borehole and
subsequently the grout is @gted into it. Micropiles transfer the structural loads to the desspkstronger

layers of the ground and confine settlement (similar to conventional pile foundations). They also improve the
mechanical propertiesf soil layersuch as density, bearing capacity, permeability and compressibility.
Owing to their advantages, micropiles are widedyd agoundations of new structuresnstructon and also
forreinforcingthe foundation oéxistingstructures.

This researchaims at exprimental investigation of bearing capacity of foundations reinforced with
micropiles under the condition of static loading. A srsakle physical model of a foundation reinforced

with micropiles waglevelogd and a series of static loading tests wergathout on.

The model micropildoundation was located on loose sand. Density of the underlying soil was kept almost
uniform throughout the test Thefoundationmodel was circular and 100mm and 50 mm in diameter and
thickness, respectivelyt was maddrompolyamideand considered to acs a rigid foundatiahuring the

loading owing to its material and thickness

This foundatiorwas reinforced with a group of micropil@sth 6mm and 200mm in diameter and length,
respectively. These model micropiles warade from threaded steel bars. In order to mobilize friction, sand
grains were glued to the surface of the micropiles. Various arrangements of mianohitksg the number

and inclination angle of micropile®re testedFrom the comparative examinatiohtbe observed behavior

of micropile foundations, the influence of microrfy
bearing capacity of foundation wasvestigated Number of micropiles used in the group varied from 2 to 8.
Micropiles were inched at different angles (0°, 15°, 13°, 45° and 60%ttalyits influence on the behavior

of foundation reinforced with these elements. In ordequantitativelyassess the degree of improvement in

the bearing capacity of surface foundations reinforceddtwh mi cr opi |l e s, an index R
was introduced in this study. The index R of unity means that the bearing capacity of foundations reinforced
with micropiles is simply equal to the summation of the individual value of the surface foumdatichat

of the micropile group. There is an upward trend in the rate of index R when the number of micropiles is
increased. On the other hand, in high numbers of micropiles used to reinforce the foundation, index R
declines with increasingf inclination angle. In the case of micropiles with kimclinationangle being
implemented, bearing capacity is improved remarkadslyindex R of 1.997 is achieved in this study where

8 micropiles inclined at an angle of 15° were used to reinforce the foundation.

Keywords Foundatim, Bearing Capacity, Micropildnclination Angle, Number, Network Index.



