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Evaluation of the creep behavior of Loose soil according
to the linear hereditary creep theory and Singh-Mitchell
theory

Ali Alladbulla * , Mohammad Eid **

Abstract

The research aims to conduct a study of the creep behavior of
Loose soils, and propose a mathematical formula that
expresses the deformation behavior with time for Loose soils
and evaluation of the results according to the theory of linear
hereditary creep and the Singh-Michelle theory.

The results showed that the proposed equation well expresses
the behavior (strain-time) of the Loose soils with a difference
of less than 2%.

When comparing the laboratory results with the linear
hereditary creep theory and Singh-Mitchell creep theory. It
was found that both theories have good accuracy in
describing the creep behavior of the Loose soils for different
values of moisture content and different stresses, and the
difference between the laboratory values and the arithmetic
values according to the linear hereditary theory did not
exceed 2%, but in the Singh-Mitchell theory the difference
did not exceed 3%.

A comparison was also made between the proposed equation
and the linear hereditary creep theory, and the results showed
a clear convergence between the values of the proposed
equation and the values of linear hereditary creep theory with
laboratory values.

Keywords: Loose soils, (time dependent deformation),
Singh-Mitchell theory, linear hereditary creep theory.
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Calide Lighay (ggine dal (e Gaad) 2lga) ¢ il Gy 3D (6) J<al

Culgil) o w = 5% w = 8% ) )
= 12% = 16%
3 0.831 1.0365 1.57 1.95
K 0.335 0.343 0.346 0.348

il ddangll dad 32l (0.335-0.348) o zshm Kewll) ded of Laadls
Agell Agha )l (g Baliy oo g8 & il ded Ll k= 0.343

tAughl) (sinas & Cultl) s AN auays g Ul
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Cus Egp bl jsaag (B 1) dealsdl) Hona lgd 05 daainle sl iliilas)
€ Sl e e il pae pe Cilagiivall adalis Ll il Jie 0o s
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g 20.00
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® = 5% (23) dalal

yd=1.55 gr/cm"3
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—— 6 =5 kg/cm”2
10.00
= A
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oo EFEE—7"Y/=—  ~ ] ===- Aalall ddalaall
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60.00 (1)—12 A)
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® = 12% (23) ialal
80



1 aluy daaa laed) Glada o 2§ 2022 sl 6 anl) 44 Alaal) o) daals Al

yd=1.55 gr/cm"3

—1R0
60.00 (’U_16A)

50.00
. —— 6 =1 kg/cm”2

S 40.00
= —t— 6 =2 kg/cm"2

- 30.00
wy —>¢— 6 =3 kg/cm”"2
20.00 —t— 6 =4 kg/cm~"2
10.00 —ae— G =5 kg/cm”2
0.00 —0— 6 =7kg/cm”2

0.00 5.00 10.00 15.00 20.00  amea. aladl aleall
Time (day)

Asbaal) Zguanall Al widll e AnsliSY) il el e bl Ajlae (12) JSa)
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yd=1.55 gr/cm"3
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0.01
1.00 t 10.00 100.00
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5 0.248 | 0.44 0.25| 0.44| 0.26| 0.44| 0.27| 0.44| 0.27| 0.44| 0.28 | 0.44
8 0.25| 0.43 0.26 | 0.43| 0.27| 0.42| 0.27| 0.42| 0.28| 0.41| 0.28 | 0.41
12 0.26 | 0.43 0.27 | 0.42| 0.27| 0.41]| 0.27 0.4 0.28 0.4| 0.28 0.4
16 0.27| 0.41| 0.285| 0.41| 0.29| 0.41| 0.29 0.4 0.29 0.4| 0.29 0.4

Slagiond) so Jiay glls o Bpliie B alall o (4) o2l o Lol
S S8 Al Ll o0 Jalad) a5 (0.4-0.44) Jlaall e i€ A5l
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Lalaady) Qll Gajll ae cilagial) Cauag & (15) A8l s (e aailly
clagiill ad (18,19,20,21) &l JIKEY) magi cdnatll (e lgple llias )
eradly Lyaill e BN ) el eiall Jia Cum danlaai) L5l Gl aa
Lyl of gt Uy adll ol o) -(15) 3l (g 82l L gunal) asall Jazial)
Seil) e Lanledi¥) Al Abalall clagdill Chaa g (ol Lbaall Eylgiall Cial)
il G DU (saxy ol Cas Ll il Canjlly (SN Casll Slage e
(2%) ol 228 ogill dulailly dap el

Alalal) adlall cilasinlly Lo Y Ganladdyl Gl 8 Canill cilasdn of e Laa
Can3l) Ayl 4,1 Auans ola U ey il Abalall clagially Las s Laify Jodd
Jghall &y lsiall
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prrerrrt
. ' : g N —@0— 6 =7kg/cm”2
2.00 R . . .
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— 18.00
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w = 8% Jal (e
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—_—
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— 25.00
—
_ A
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10.00
< o0 —@— 6 =7kg/cm”"2
0.00 : a3l 4
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. ; i s 50 Dl stall Cas Bl & jlas
Time (day)
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W= 12% Jal e
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Culgill ad w = 5% w = 8% w=12% | w=16%
A 0.1861 0.2368 0.3588 0.4657
n 0.369 0.365 0.361 0.359
a 0.35 0.358 0.361 0.38

Can LuladdY) L5l el e Cilasiill 28 (22,23,24,25) L) JIS8Y) s
o Bll Asgunall astll Laiiall ghally Auyatl) cha 53l sl iasal) el Jiag

(26) 2
yd=1.55 gr/cm”"3
w=5%
35.00 —m— 6 =1 kg/cm”"2
30.00 —t— G =2 kg/cm”2
25.00 —>— 6 =3 kg/cm”"2
—
= 20.00 —a&— 6 =4 kg/cm”"2
e
]
15.
Wy >.00 —— 6 =5 kg/cm”2
10.00
—@— 6 =7kg/cm”2
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0.00 Michelle
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®=12% Jal o
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—t— G =2 kg/cm"2
30.00
—>— 6 =3 kg/cm”"2
25.00
—t— G =4 kg/cm"2
20.00
—a— G =5 kg/cm”2
15.00
—@— 6 =7kg/cm”2
10.00
----- Aalad) Aozl
5.00
......... ) siall Caa 50 Ay Hlas
0.00
0.00 5.00 10.00 15.00 20.00

Time (day)

Asbaal) gl 2 ylail) wiill | e i) Cull i)l e gl Ajlaa (31) JSa
® = 8% (15) Lladll il Cimpll i (23) Aelal)
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yd=1.55 gr/cm”"3
w=12%

—m— 6 =1 kg/cm”2

—— 6 =2 kg/cm~2

—>¢— 6 =3 kg/cm”2

—h— G =4 kg/cm~2

—ae— G =5 kg/cm~2

—@— 6 =7kg/cm”2

----- Aalall Aalzall

Time (day) ......... gl Can 3l B ylas

Al gl oyl ol | e Asnli) sl il o gl A lae (32) S
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yd=1.55 gr/cm"3
w=16%

—@— 6 =1 kg/cm”2
—t— G =2 kg/cm"2
—é— 6 =3 kg/cm”"2
—a— 6 =4 kg/cm"2
—ae— G =5 kg/cm”2

—@— 6 =7kg/cm"2

----- Aalall Adalzall
......... Cas ) Ay Hlas
&l siall
5.00 10.00 15.00 20.00
Time (day)

Al gl 2 ylail) wikl | e i) Cull i) e gl Aylaa (33) JSal
@ = 16% (15) Gladll Elsial Conl duykais (23) el

Eylgiall Canll dsylaig (23) A siall dalall Alalaal) G Ajlaal) eha) DA (e
DS oy 2 G wad ol dllia of s &l i) aa (15) dudasl

G ol Cus Alea) Qall Casll Clasdis Cauag B B A8y Ol (pplail)
) o o S5 135 . 2% dad jraaly dad ST G cpinplaill S 8 G
Al Gl Gl lagdi a3 Adle Adlaan aiab (23) dajidll
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aluagilly gl .

o Lnlad¥) Gl Canll gl e e dadaly) daa il 5
+(23) Blalls lie e Gabaall algaly dash)l)

e nlaad¥) ll Condll Clagds e s IS s dpal)ll Al
Bad ST G G (saxy o Cam el il S Cingl) il e
2% yraals

Caall Aoty ulaall Eulsiall Conll Auylai ae Lasnyatll il 4)lke e
i)l Jilsye (ana las L)lEe clagiall a8 culS Singh-Mitchell
layo digal) J2 Golaally slgaYls Dol (5 33ing iasally SISV
Lyl ailll e Liansd B3y s guanall dplail) wdl) st g plaial) il
iyka15 Singh-Mitchell Cisll 4k aa dogjmill bl 43l vie
Clasdl Chuay (8 B A8y by Ginplail) AS ddadl) &)lgiall Caal)
Ayl A« fally Jo¥) Canll il je Gana BauliasY) Gll Casl
Ll ciad jaaly dad ST o 2% BW sy ol dladl) Culgiall Canl
3% @)Wl saxy o1 Singh-Mitchell dks

ol Canjll gl a5 a8 ST baal) Clgiall Cinll Al o

2% dad sraals Aad HST o GW Golat o Cum Llidd)
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