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Table 1. Physical characteristics of consumed clay
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Fig. 1. Clay granulation diagram
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Fig. 3. Scrap steel fibers Fig. 2. Industrial steel fibers
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Fig. 6. Straw fibers
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Table 2. Specifications of consumable fibers
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Table 3. Density and optimal humidity of each design
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Fig. 7. Graph of density of soil that combined with five kind of fibers and with different percentages individually
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Table 4. Density and optimal humidity of clay that combined with two kind of fibers
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Fig. 9. Graph of density of soil combined with fibers in pairs and with different percentages
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Table 5. Uniaxial compressive strength values combining clay with five kind of fibers individually and with different

percentages
Gobid Cwglio S w0
(kg/cm?) o5 Sloo¥ed  plugn Gl Aded Jeeo oY e
A\ o S
AN N (S-S4-0.5)
FIAN - IV (S-S1-0.75)
\1\lq ) (S-S;-1)
\i/a¥ - 10 (S-G-0.5)
fIA - IV (S-G-0.75)
£I-Y ) S-G-1)
oIvY <10 (S-P-0.5)
A - IV (S-P-0.75)
WA \ (S-P-1)
iy - 10 (S-S,-0.5)
£/ - IVO (S-S2-0.75)
YIvO \ (§-S2-1)
fIvs - 10 (S-S-0.5)
\iAS A (S-S-0.75)
Y/ ) (S-S-1)

S b o s S (6900 S5 (65U Caoglio igloj] gl ¥ —¥
Sl gy
Grgme S5 (L Cuoglio Gialejl | Jol bt Cund ol
oyt (S5 0yg0 4 BUI Sl g5 i b o oS 5 s S (5 2
9 o 9o SUl ety SB (g)eme S5 (g)lib Canglie gam |
o dilie oo 31s5 5 LI S 35 (20956 43,5 1,8 dunglio
e VE Y JS! )5 g gl (goae polao & o jd bl 0 LS
03,5 L 1 Al o o)Lt Canglio iylojl J) Jols i S =i

ol 0dd 03y i bt (glabio jlages VW USUE 50 pisren (Cawl 0l

Olegnish 9 (xio SY9b S 5 by po w2 dly ()9 (S~
O SB 4 s &5 VFR Z/OM? 30 4 5 SUI (X +/Y0 5 + /YD) L
Ligsye 55 4l Cusby oy yieS piomed ol atshy zals Z¥/2 G|
TNBIN (3o 5 (7 1¥0 5 - IV0) S 5 b g sk 9 s oo 5
ol atsly L2l Y/ B ety S 4y G &S
o3litul 3,90 &5 placS 5 > ol Gl s oS g gl -
Sy o 31 Mesls Gl 1y gy Coshy olise Logas clazs S )13
el pliogaste (g 99 Vb > 4 adied g Sluls g ixio SV

ol 0l S 5 40 oo daly 59 L5l

VA



(kglem?) (g o 2

(KE/em?) (g ous 5

Wee BVVY doxio VF) Jlo oF o)l F 095 ¢3S ol () po i 4yl

6
(1) Ss4me S5
BUI oty () S i5,5— id 15905 .Y JSG
Fig. 11. Diagram of Stress - strain of clay without fibers
1 2 3 - 5 6 7

(1) oo 58

ginino 353 BUI L SIE i3S i Iage5 3 Y S0

Fig. 12. Diagram of Stress - strain of clay with Industrial steel fibers

V+AY

——0.50%
—8—0.75%

—— 1%



Voo BYVY asan NF-) JL.“\"‘:)L«S‘M‘ o)jbs)ﬁs)#olol)o& w.l..e(ob).w.:

7
6.02
‘%
- ——.50%
E ——0.75%
B ,
E —— 1%
0 2 4 & 8 10
() agm G55
A UL S 455 ,5— W0 Jlaged Y S5
Fig. Diagram of Stress - strain of clay with glass fibers
7
6 5.72
%
- ——(.50%%
E —8—0.75%
=11
] —8— 1%
P
0 2 4 = g 10 12 14 16

(1) Saowr 555

Mok SWIL S 45— 0505 I F JSS

Fig. Diagram of Stress - strain of clay with Polypropylene fibers

Y +AA



(kg/em?) (s o

(KG/CM?) (55 ye 25

Wee BVVY doxio VF) Jlo oF o)l F 095 ¢3S ol () po i 4yl

—i— .50
) 7 5%
——1%
1 2 3 4 5 [ 7 & 9
(1) $ypoen 25,8
Sls 3¥ed BUIL SB 5,5— 55 Idged N0 JS
Fig. 15. Diagram of Stress - strain of clay with Scrap steel fibers
—— .50
—_0—.75%
—— 1%
1 2 3 4 5 [ 7 8

(1) $sgma 35,5

o5 BUI L SIE 55— i ,Iage )5 JSWS

Fig. 16. Diagram of Stress - strain of clay with Straw

Y +Ad



Voo BYVY asan NF-) JL&s\“b)L«:)sb\c o)ybs)ﬁs)#olol)o& N Ayl

( kg/cnlE)é)m e \SJL‘ﬁ \_-..ajLn.a
2 (¥~} F= wn

—

0

= E

Sl s,

LI g L0 TR

F

m Sl

[ NEESIERC, Pr
B lls oYy
iy

<L

S O ygo & Bliseo (a3 b g BUI 45 i b ot oS 7 S 5y95m0 ST (5, Wid Cuglile yIdg03 I Y JSUS

Fig. 17. Uniaxial compressive strength diagram of soil that combined with five kind of fibers and with different
percentages individually
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Table 5. Uniaxial compressive strength values combining clay with five kind of fibers individually
and with different percentages

&b Caglio IRV
kglem?) o Sloo¥s  olusg ol aded  iaio SV eb
\TANS oy SB
AT 10 (S-S4-0.5)
FIA - IV (S-S1-0.75)
\1\ld ) (S-S;-1)
\fidy <10 (S-G-0.5)
/A -1V (S-G-0.75)
dias | S-G-1)
QIvY .10 (S-P-0.5)
A IV (S-P-0.75)
ONY (S-P-1)
\llal - 10 (S-S2-0.5)
\7AR - INO (S-S2-0.75)
YIvo \ (S-Sz-1)
fIvs - 10 (S-S-0.5)
/Y -1V (S-S-0.75)
Y/ | (S-S-1)

Cus S V0N kg/em? Oliee 4 08 5 Sluls oYed S5 & bgyye
@ byrye ol oyt g Conl aily (galS Z¥VY GUI g0 SB 4
4 o o 13l FIFKG/OMT jo 0 5 Blag a5 s oS5
ool azsly 2l Z0¥/08 U e S5

Lgryo Ul (Fo/0 9+ 10) b slagybo > (6,Li3 Cangliio oy i —
@ borye o cppieS g ol axily Ll ZYA/5 GUI e S 4
@ Cuns 85 W3L o Y/-AKE/EMT Jlade b olS g Sluls 3Ved S 5
ol ails Grals 20/ GUI e S

Casd &y glaeaS 5 0 (,S— i eed ) pdaw (sodalin b —
) 0445 03lazwl &49):‘_;1) )l & L?’wag)’ 0 .)yuua alan Mo ool

Adlon b S g ey e S

)+

b odd e S (gy95m0 ST (g5li Canglio Lislejl @l ¥ -V
Sl g9 95 oS 5
Sogme S5 (5Lt Canglio ool 5l Juols ol sy cpl 5

209> S5 Oyg0 4 SUI Sl 95 i b o oS e S (695 2
s g Sl S 5 o950 sl 48T )13 dglio 5 (o) 3)90 Sl
P gl s e & Jads Al e Y-V s alide byl
)lid Conglio Liolosl 5| Jols y25,8= 455 413903 YV A ol JS5
M9e3 VY S5 )3 Cpmizmeds .l o 039l W) S )5 5l a8 ya
ol o 00l L gl (lales

ol Juobs 5 bt Lisw (pl jo oad &)l glaylaged o 5 Jodo
]

UL (L IVD 5 +IVO) b clagyb 5 (6)lid Caoglio (pyieS —



Voo YV dxbo MY Jl.u)““ b)l@..u:sa\: 0,93 s)....s).mlul)a.c @“Wd’)“‘-’

SBUI g9 93 S 7 b o oo S (5L Caoglio odlie S Jooa

Table 6. Compressive strength values of reinforced soil by combining two types of fibers
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Fig. 18. Soil stress-strain diagram with a combination of Industrial steel and Polypropylene fibers
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Fig. 19. Soil stress-strain diagram with a combination of industrial steel and Glass fibers
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Fig. 20. Soil stress-strain diagram with a combination of Polypropylene and Glass fibers
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Fig. 21. Soil stress-strain diagram with a combination of Scrap steel and Straw
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Fig. 22. Diagram of uniaxial compressive strength of soil combined with five kind of fibers and with
different percentages as a pairs compound
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Fig. 23. Density diagram of cumulative of single and composite samples with equal percentage of fibers
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Fig. 24. Uniaxial compressive strength diagram of cumulative of single and composite samples with equal percent-
age of fibers
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Table 7. Shear strength parameters of soil reinforced with different fibers
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Fig. 25. Shear stress diagram of maximum soil reinforced with different fibers
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