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Development of Tensile Strength Measurement Technique on Compacted
Fine-Grained Soils
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SYNOPSIS : Theoretical and experimental result studies of the unconfined penetration test
(UP) method are conducted to suggest a new test method by improving the UP method for
determination of the tensile strength of compacted fine—-grained soils. From the theoretical
aspect, the tensile strength of the specimen is estimated from the maximum load by the theory
of perfect plasticity with assumptions, sufficient local deformability and modified Mohr—-Coulomb
failure criterion. Experimentally, some factors including relative size of specimen-—disc, disc
diameter, and loading rate are needed more study, because these factors significantly affect
the results of tensile strength. Improvement of the alignement between two discs and specimen
in the UP test is also necessary to eliminate the error due to eccentrically loading.

Key words : tensile strength, compacted fine—grained soils, unconfined penetration test, modified
Mohr-Coulomb failure criterion, alignement
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S A93Th Kim and Sture(20040)%= E3x3} FHo At AFsiie] o AFAEY T84S A
Aetaitt. 53], Allen(2001)> A ¥kebd 259 x40 ARl v gA] XA ~8lo A stHo] A
o 75l AdE0 2ol FEHTE AL AAsAT AL oE WHAAE AL @ ujPA A
Agagel ol fﬂ AEE Fo AU 54 ARk, AR A

& A%z A F ool
[e);

i=]
-
Jel ARBEE PEa) AN olg ARe 24T

= T U=
71 el JiHto] B-FL%‘:}. ol #3 o AFAEE St 7S] AFEHES @St 7 Iy A
948 getstojof s, B =wdA e dFAUAE S F AFddeR Addsigled, ojEe] ¥R
star Aol ghdslr] wiitolth. S5 PAIFd gk o] &4 wiAd AW A4S AHE
3, A&Eoe] ol GHAHEES JIFFEE Aes] AT F Ade MELR 7|HES AAstaL gt
2. o|2eiT
2. 17|20|&

AZAAA A Ho| ALEH o] 2L A A (limit analysis)ol]l 23k Cheno] A|otgt o] 2o &+AE FaL
ATE Chen(1970)2 iAol &S o] &3t A o=z RY A 22 JAGAE AL E FE8
F AdSS HAFAoh 99 A1) dHAHAE(Thompson, 1965)0] Wt AFFE ALkx oz o]
219] o]ZA 7|Ee HFPergdol o] uleES T3 9 tH(Timoshonko, 1934).

A7IA, o, = A E, P = Z&3t5, L = FAIA do], d = FAIA 2 Aol

A Ao A Chen(1970) YHAIAFAHE 5], o] o] &3St AT ESL o digh
A A BEL o =3ts HHE e tH(Chen and Drucker, 1969; Hyland and Chen, 1970). o{7]A 3%+
7HA F83 A ZATEY A8 F FL o]Eo] Fo g YHAAAHAE HEo] THsstrhe

= E

Aolt}, kst ZIYEY REgtE29 XX Axo] Fo XXHA=T g FAsH7] wjEo|t}.

Chen¥} Drucker(1969)ell <J3] A LAl sHAlo]&S Fo 7(4*&0}7] AaM = v Z& F
7HA 7Y wkSllor gtk 3l WAl M E Fo] Wy gk Ao He dHAAAR A 2 dF
Al FES - H 3 (local deformability)e] 2 §3}°1 of st}= Zojt}h, = WA= J]-Jf]‘ﬂoﬂ bek Zlos
a9 12 FyaHAd, dE5F5H e FAE Mohr-Coulomb 3] Ho] QIgZHo| = AR uk o o]
ol JAGHAE zh= wyHo] 7 E ofof @D}% Aoltk, 19 19lA, ¢,, o4, C 5’-1 o= =Y A5
FRE, A%, A @ YyRehgs 747 JeRd

\
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test l . . JH

Tt

78 1. 389" Mohr-Coulomb 3375
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TEh YR A AEEo] ek 97U E(external work)d S 288 d(P)ol| thE s S =T
F e,
P 1-sing & bVH
7 sinacos @+ 9) 2 —|—tan(a—|—¢)( 2 cota) (2)

A7 ot vl BAE 2FE Huwe] 2w, ak taawe] WMAE, 1@ bet HE 27 B4
Al WA E Fololth (29 2).

1 ;
= e

A
+ > Rigid
<«
H | Rigid + : - Aq
A, E
- . =
y
Specimen
p
- b —>|
(a) Cross section (b) Velocity relation

I 2. AFEPAHAA ] FAIA Q] oA AT S

Aitele A2 HAshd Hed ot Y 24, 0P, /oa =02 TFEoF s
1/2
b—ilcos¢
cotar =tan g +secd| 1+ a_ (3)
q, (1—s1n¢j .
| ———" |—sin¢
o, 2

a

9 A(3)&a = tan” ' ( d o FastH, § 2aE olgste] 4 2= Yadt 2ol AAd + Sk
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Chen and Drucker(1969)7} W9l A& ? 2] AFala) (upper bound solution)® A& ztel 7Hch 19
vg RE Zof| gzt FHAAA YA AL EE 3t Fhhe] Ao tg o] Elgsta: B
ATh F, AG)E FAHAAAI G st JAFAE ALk ow &8st 5 Qi)

P
v (5)

W(KbH— az)
ANM, o, = AZFE P = F83tF, K = AF =tan(2a+¢) , H = FTAA %0], a="tx23a ¥4 b
= FA|A] WrAE ot} Fang and Chen(1972)2 Proctor & FAAE ALE-3 A9 K=12 A|Ast9ith

3. QIFAIA
3.1 A|EEH|

B AT gl ARE AR ZA AN AT THOARLA 100 AF FAD ARE A
Holl ol gy ARel BA 54 T 13 Atk ¥ 14 ANRE A Ao AnzAd BAR
F4b SMolx BARE Adge] MEUCES Hrld dFe] ARzA FURFA SColth oje} o
FE ARd O@ A9 A SH-9EE AFSAL ARyl 96 GAADAN FE A0l
AoAzUE zA0 FAAE Asigon] FAAe Foleh A4L 247 127.5mm, 100mm o]t

_

—

E. 1 AR =94 54

Compaction Atterberg Limit
Sample 5 #200(%)| Gs Li(%) | USCS
Vamaz (9/€m?) OM.C (%) Liquid Limit | Plastic limit
A A= 1.76 9.0 N.P 18.6 2.66 2.80 SM
B A& 1.85 14.9 45.2 15.1 29.2 2.62 - SC
3.2 2IFAIEIIH

G774 el JIFAEE SAsH] fs8) Mde AHgES AHHEH Tschebotarioff et al.(1953)
¢} Winterkorn(1955)+= 7l Z% Briquette Gang Model #Ejo] A]¥ ]—E— HEQ AAARLEE =H35}7)
&) /st ar, Leonards and Narain (1963)2 Beam HE|9 QU= A AXE WHES Actkst
Stk Tk wE A9 YA (split tensile tesHFENL] A|F7|7F ZAZE, IHIALE, M2
obgstel =, ohdstEl RAAWEG] ZLA AREo] HAT(Breen and Stephens, 1966; 1963;
Thompson, 1965; Kennedy and Hudson, 1968). Chen(1970)2 Z3IdEQ AALLE=E SAHE F 9
= MZF dHHAA A (double punch test) S #A|AH7] %= 3} Th Fang and Chen(1972)% Fang and
Fernandez(1981)% YHIAAAIF WS o4 APHoZ Fo| HEAA dHFHAAANTS AlAIEHA
T}, Narain and Prakash(1970) 38 EY dolA A4 E 54 98] AFE3}: Brazilian A8
o Sl A 835t F A UFA 8 (diametral compression test)S AAldtaLE ATt 2o Kim and
Sture(2004) %= Ex3t 3 Fo] JAFAEE SA8ste 7I71E M= skl sk Rk I
SAsE Aw7kA AdE FA = oy 7HA 24 24", 8 9, d
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