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13 7�16 5 |xR=@ QO R} Q=HQO |vD@ ẁv |=Q@ w QDt|r}t 12 8�18 9 |xR=@
|vD@ |=yx}=B |q=@ CUWv 'u}ov=}t Qw]x@ w G}=Dv u}= |=v@t Q@ "CU= QDt|r}t
"OvDUy |W@ wm |}xR} QovU |=yx}=B QO Q}_v Q}O=kt Q@=Q@ 1 4 '|L=Q] OL QO
=@ xU}=kt QO |vD@ |=yx}=B |=Q@ 'OwW|t xOy=Wt pmW u}= QO xm Qw]u=ty
pL x=Q |=v@t Q@ x}=B |q=@ QO xOWx@U=Lt CUWv '|W@ wm |}xR} QovU |=yx}=B
u=Wv =Q |@ wN ,=D@Uv j=@]v= xOW|Q}oxR=Ov= Q}_v CUWv =@ Randolph, Wroth

"OvyO|t

|L=Q] OL QO =yx}=B |q=@ CUWv x@ =yDv= CUWv C@Uv "4"6
CUWv� |L=Q] OL QO CUWv |xOW|Q}oxR=Ov= C@Uv G}=Dv |xU}=kt '9 pmW
|W}=tR; |=yx}=B xwQo wO |=Q@ =Q =yx}=B pw] ?UL Q@ �x}=B |q=@ CUWv x@ =yDv=
Cra x@ |vD@ |=yx}=B QO 'OwW|t xOy=Wt pmW u}= QO xm Qw]u=ty "OyO|t u=Wv
u}= "CU= 1 Q@=Q@ =yx}=B |q=@ CUWv x@ =yDv= CUWv C@Uv '=yx}=B u}= uOw@?rY
|L=Q] OL QO CUWv C@Uv u}= |W@ wm |}xR} QovU |=yx}=B QO xm CU= |r=L QO
Q@=Q@ ?}DQD x@ QDt|r}t 1100 w 900 '750 '600 '400 pw] =@ |=yx}=B |=Q@
|=yx}=B C} Rt Kw[w x@ u}= "CU= OYQO 23 1 w 31 5 '36 8 '44 4 '89 7
|wQ |wk l =N� x}q wO l =N QO |vD@ |=yx}=B x@ C@Uv =Q |W@ wm |}xR} QovU

"OyO|t u=Wv �h}a[ l =N

64



Ovtw
Q}vu

ty@ =@ Randolph, Wroth pL x=Q |=v@t Q@ xOWx@U=Lt �x}=B |q=@ Q=@ x@ =yDv=
"OyO|t u=Wv =Q |QDy@ j=@]v= xOW|Q}oxR=Ov= Q=@ |=yC@Uv

|y=oCN=U |=Q@ G}=Dv u}= xm CW=O Q_v QO O}=@ xar=]t u}= G}=Dv R= xO=iDU= QO �
p@=k =yl =N Q}=U |=Q@ u; OQ@ Q=m w Ovm|t jOY xOWxar=]t pLt \}=QW =@

"OW=@ |QDW}@ |xar=]t w \=}DL= =@ O}=@ w CU}v s}taD

QmWD w Q}OkD
V}=tR; wCN=UVN@ QO =}U;|B u=Qw=vi Qw=Wt u=UOvytCmQWC}=tLCyH x@

"OwW|t |v=OQOk xv=t}tY CmQW u}= |xQ}Ot C-=}y R= 'R} Q=HQO |vD@ |=yx}=B

Q}_v Q}O=kt Q@=Q@ 1 4 'u}ov=}t Qw]x@ |L=Q] OL QO |vD@ |=yx}=B |q=@ CUWv �
"CU= |W@ wm |}xR} QovU |=yx}=B QO

|=yx}=B |q=@ QO xOWx@U=Lt CUWv '|W@ wm |}xR} QovU |=yx}=B =@ xU}=kt QO �
'xOW|Q}oxR=Ov= Q}_v CUWv =@ Randolph, Wroth pL x=Q |=v@t Q@ |vD@

"OyO|t u=Wv =Q |QDy@ j=@]v=
|=yx}=B QO x}=B |=yDv= x@ Q=@ p=kDv= u=R}t '�5 R= QDtm |QeqC@Uv� x=Dwm |=yx}=B QO �
"CU= TmaQ@ Ovr@ |=yx}=B QO w |vD@ |=yx}=B R= QDW}@ '|W@ wm |}xR} QovU
|}xR} QovU |=yx}=B QO Q=@ C@Uv Vy=m u=R}t =yx}=B pw] V}=Ri= =@ 'u}vJty

"CU= QDW}@ |vD@ |=yx}=B =@ xU}=kt QO |W@ wm
Q=@� Q=@ |=yC@Uv '|W@ wm |}xR} QovU |=yx}=B =@ xU}=kt QO |vD@ |=yx}=B QO �

�References� `@=vt
1. Lawton, E.C. and Warner, B.J. \Perform ance of a group

of Geopier elements loaded in compression compared to
single Geopier eleme nts and unreinforced soil", Final
Rep., Rep. No. UUCVEE N 04-12, Univ. of Utah, Salt
Lake City (2004).

2. Farrell, T. and Taylor, A. \Rammed aggregate pier de-
sign and construction in cal ifornia; Performance, con-
structability, and economics", Structural Engineers As-
sociation of California Convention Proceedings, Plac-
erville, CA. and Lique�ed Behavior, Journal Geotech.
Geoenviron. Engineering, 132(1), pp. 54-62 (2004).

3. White, D.J., Gaul, A.J. and Hoevelkamp, K. \Highway
applications for rammed aggregate pier in Iowa soils",
Final Rep., Iowa DOT TR-443, Ames, Iowa (2003).

4. White, D.J. and Suleiman, M.T. \Design of short aggre-
gate piers to support highway emba nkments", Trans-
portation Research Record 1868, Transportation Re-
search Board, Washington, D.C., pp. 103-112 (2005).

5. Lawton, E.C. and Fox, N.S. \Settlement of structures
supported on marginal or inadequate soils sti�ened
with short aggregate piers", Vertical and Horizontal De-
formations of Foundations and Embankments, ASCE,

Geotechnical Special Publication, 2(40), pp. 962-974
(1994).

6. Wissmann, K.J., Shields, C.S. and FitzPatrick, B.T.
\Modulus load test results for rammed aggregate
piersTM in granular soils", Journal Geotech. Geoenviron.
Eng., 124, pp. 460-472 (2004).

7. Razeghi, H.R., Niroumand, B., Ghiassian, H. and Man-
sourzadeh, M. \A �eld study on the behavior of single
rammed aggregate piers toward changes the diameter",
Sharif Journal, Civil Eng., 282(4), pp. 95-103 (2012).

8. Razeghi, H.R., Niroumand, B. and Ghiassian, H. \A �eld
study of the behavior of small-scale single rammed aggre-
gate piers, testing meth- odology, interpretation", Scien-
tia Iranica, 18(6), pp. 1198-1206 (December 2011).

9. Suleiman, M.T. and White, D.J. \Load transfer in
rammed aggregate piers", International Journal of Ge-
omechanics, 6(6), pp. 389-398 (December 2006).

10. Randolph, M.F. and Wroth, C.P. \Analysis of deforma-
tion of vertically loaded piles", J. Geotech. Eng. Div.,
104(12), pp. 1465-1488 (1978).

11. Razeghi, H.R., Niroumand, B., Ghiassian, H. and Man-
sourzadeh, M. \Comparison of experimental and analyt-
ical results in rammed aggregate piers with variable di-
ameters", Transportation Research Journal, 1, pp. 75-88
(2011).

65


