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ABSTRACT: Hie paper a t  f i rst rev i ews the four stages of deve l opment ( frotu 1975 t o  1(90) o f  
Ch inese r e i n forced eart h  wa l l ,  and then narrates the 3ch i evGllients i n  t h i s  f i e l d  i f  I br i ef l y , 
i nc l u d i ng the i n terna l · stab i l i ty ,  bu i i t1 i ng mater i a l s  as wa l l as construct i on t echno logy . i f:  
Cll i na, IiIJr u UHln 300 r e i n forced earth s tructure bod i es wh i ctJ h3ve part i cu l ar nat i onal  features 
have been fuunduG alld 'somo good benef i c i a l  fE!Bu l l s  in economy and soc i ety have been acqu i red. 

1 ! NTflODUCT I ON 
A l l  those compounds wh i ch are made from 
3chl ii lg a cCir l a i n nUmbtif of tens i I e  mater i a l s  
i n t o  .::;o i  1 body are n8.ruetl I1u i u rotCud Earth. 
The ma t or i a 1 ::, l;;:)ii Cli<::llliSd ::so i. l liit;icluw i L;,-! I" ptil
p�r ty , i mprove so i I !;;hear .st rength , anti 
br j ng rna tuf i 3 �  mHchan i ca J  proper ty i n t J  f i  I I  
p l ay.  
TIu l n fvf'ced earth eng i neer i ng has been w i de l y  
app l i ed i n c i v i l engi neer i ng.  Bes i des reta i n
ing structure, j t is appl ied stabi · 1  i l;at i on o f  
s l ope, If (.JJtmuni. (Jf silbgn.lt1e d i Sf3ase, st rellg
therdng of sort ground and st eep s l ope elll
bankmell t ,  l;oi l Lrol  1;f I c;nt! s l  1 11e anti prvl uc-
1 i on of bank, et r..: .  Approx i mat e l y 1 0 , 000 re i nforced eait!i engi neer i ngs const ructed have 
ful ly 3hoWH i t s grea ter v i ta l i ty . 
T h i s  paper on l y  ro ferrQd t o  re i n forced 
eaith ret a i n i ng wa l l .  

2 SURVEY OF THE DEVELOPMENT 

r 1 hJS been ·ver'j ear 1 y s i nce Ch 1 nese sen i or 
gp.nera l l on 0f ong i ne�rs used tile ruethod of add i ng rt Jinfotcements into so i l  burly. For 
examp l e ,  s t raw or j)apur add8d t o  earth wa l l ,  
,str i p-compacted daul used to st rengthen f i  I J 
S lope h i ghway embankmen t on 1 08SS br i dge i n  �he nonhwest o f  Ch i na , sand-bag st rengthen
Ing bailk and grouncl s tab i l i zat i on w i t h branch Or brllsh ma t t ress' i n  tile marshy area. A l l  o f  
t ho�e are t h e  pr i·lJl i t i ve app l i cat i on o f  ro i n��rcedJ.. earth structure. Ho�ever, j t \1as a p i  l y  

a t  t l lose were not sUlJlmed u p  and i iiiproved i n  
that t i m".  �esear (:h on r e i nforced eart h reta i n ing 't7a l l I n  Chum may be dev i ded i nto roi  i ow i ng severa ! s t ages: 

The f!' i s t  stage: invest 1 53t i ou ,  jJreparat  i!J!! 
and strat for research 0975-- 1 982) ,  The 4th 
Sureey alli..1 Des i g n  I nst i t ut e , M i n istry  iJf 
R.:.i! l v..jy� ,sL:ir1ed to researG;·, in 1975. i ilVfJ$
l i gat i ng and co l l ect i ng i n forma t i on ,  then 
:.1 i gr..:,s l l ng them f:8re carr i ed out dur i ng t h i s  
::;t<:lge. ThB f J i  �il n, i nfG[u.itj (s.H ti"i t.J � i:l. j n i ng 
wa l l was com p l e t ed i n  T l anba coa l m i ne, Yunnan 
prD't I f;CU i ii 1'!T7. That of r a i  l way was con
sequent l y  comp l e ted i n  the p i vot uf Hua i m:lH 
of china i n  i98@. I n  order to make func t ion 
and mechanism of UHJ struct uriJ he c l eut l,i 
reu l i t�ed) prot otype .;!xamS were conducted i n  
a numbor o f  test i ng wa l l , wt1 i ch are i n  
Chol1ghua a f  GU3Hgdof'6 ,  L i ng(;hu8n () f  Shanx i ,  
Daye o f  Hube l ,  L i ngha i o f  ZheJ i ai lG,  ;.. ' ._ ,  
and a set o f  cons truct i on techno l ogy has been 
i n i t  i a l l y  found out .  Because t he Slivrt 8ge Dr 

stuu i ,  re i n forced concrate,  po l ypropy l ene 
s t r i p ,  bam boo , compound copper waste stee l 
str i p  and o·t hers t r i ed 1 v  li:.:,i.:u f;;t 1 mit 
accord i ng t o  spec i a l cond i t i ons o f  every area. 
Therefore, foreign l r oLi i l j;,. j j  of on l y  us i ng st ee l i::iS r6 i nforccmc; n t  iiiater i a l  [ ; ;  �;8r l y  
per i od was done away w i th , and Ch i nese new 
Gty l c  \lUG t uken UL 
The second stage: research Oil t r i a l  and 
j J j i L i a !  sprel:ld i ilg ( 1 'Je2-- 1 ?Bb j .  li ft8f many 
tes L · ;-) i tes '"lure iJU i l t  and exarned , the re
searcher real i zed that the st ruct ure rea l l y 
:i;J:.., ,1 i (; t  o f  sUjJer ii;r i t : l· :'; .. Su as l o  exctJangH 
exper ienca, extend i ts i n f  I uenee ami make 
co l l eagues ilnt1erst oOrl i t , "  The f i rs t  Nat i ona l 
Academ i c  D i scuss ion on D e i n furCGli Ear t h  
Eng i neur i iig " '1:·i:< ! .  , ' : '-IUh<:lli c: i t y ,  i n  1982. 
At tjj"st t i me, " I n forma t i on serv i ce of Ch inese 
fle i n fu(cod Earth Eng i neer i ng .. ;1.;-;:·; �,d ur, 
wh i ch was reg i stered under 4th Survey 3JHl 
Des i gn I ns t i t ut e ,  M i n i s try of R a i  l ways ( TI:;-: 
number O f  Ht(;mbLlr un i L  .. :i ; i- D l l ecj i n  tho iil:;� 
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. : ; \ i ':"L ,;.�..:. �;u'le j oped from 27 un i t s  at the 
beg i nn i ng t i l l  91 ones, and 21 ISSUiJt.i o f  
i mp(!r i v�[ ; i;a 1 lJj : l :  f i opor t s  \>It:: L idi;·, ;  i ::.,liod ) .  
ThUll 3t>SBSStUrJl it. i!!Ce t L.;i, exped i 1 i i Ji ' ,  
oll- l tle-spo t meet ing spec i a l  ,Subject exchang
i llg IJiCGt i ng ;jill! .::.; LUify i ng c l ass were held  i n  
T . l  iyuaH, X i ;� I i , .stlengyang, 1l�Jr;6 ... ;11\Ju, -3hangrao , 
Eme i ,  .Yanan, Nuoy"ang one a f t er another. At 
the. same t i rile, mOfe pr.sct j ce eng i neer ings 
'..rere carr i eti out . Connec t ed Ii i th construc l i on 
o f  s i l es , proliJtype exams to several d i f ferent 
h i gh wa l l s 3wl a sm i 6s of lIIode l tests for 
funet i on and Giechml i :  .. ;J.i! iJl i l ic str uct ure wore; 
conducted. Then the resuarci1 r :.Jsul  ts about 
bas i c  paramoters , act i ng illE.lcimn ism and the 
ot her::; re l a ted I u  i B i u forct;(j ui:.lr t ij \-,'L;i d 
uLls i lled step by step. A set o f  construct i on 
technol ogy wll ich anJ ::; u i table for C h i nese 
cond i t i on have been searched and per fGcled.  
i ll the f i c d d  Jf cOlis t r uct i ufi mat er i ,i l , O:..i 
,.:.U[ t • .  I i B  ;1I..:llilur i:xlJer illion t s  about phys i cs 
mectJan j ca I lJr opel' l i as �ere umt!e Oi"! I <lllt: t lie 
r c i n forcc:mOid. UiU: : L:t i;.:, b �,d 1 1.ab i n  for Ch i iii..:SC 
cond j t ion hud" i;;';(;il L;J� ; ...... ; ]:i diJ 1 uJ" ill j :"h • ..:J . ii 1 : 
suuve wet e good preparat i 01lS for .. Tile Second 
Nat iOlii:.i i Academ i c D i sc.;u:.;::; i 011 on Re i n forced 
Ear th Eng i neer i ng " ,  
The 3n1 ::; 1 ;:;6; . '  l.':il t l  l ii,-Ji;.:.; l y  .:; t udy i ng al1(.1 
upp ! y i ng step by step. ( after 1 986 ) .  I n  
A�;; i i ,  19[;t'; , " Tiil:l '::;u;nrl Na t i ana 1 Academ i C 
D i Sl:r;:::;::; iuo lrii F:t: i n.f(;i .. ;ud EJr l h  Eng i neer i ng 
was hu l d  i n  kunm l ng c i ty ,  Yunnan province. 
Thm (j !lOte 34 va l itali l e  research papers wh i ch 
are concerned w i t h the theory of des ign,  
scIent i f i c  t est , construct i on mater l u i ::; ,  
construct i on technol ogy and s o  on i l l  t h i s  
d i scuss i o·n .  " The Design Pr i n c i p les of 
i":i.:diJl<JI""t.>utt Ear t tl Det a i n i ng \·1;:1 1 1 o f  i;�l ; l way 
hac! lluen subm i t tm! by thb t t;St.:tii di group o f 
re i u forcud i..'ai : �, rcl .:.t i ll l ng 'Ii;;,; : : ,  -! l :·j Stif V('";';j 
;:.,liti Di.;:� lgn l n�t i t ute,  tl i n istry Ra i lways. Thl: 
pr i nci p les hatl lH�i3fi w L Ju l y  '::';u l i l; i t o({ op i n i ons 
of col li': ; I t;uu.s aud !J!;J i H  contents of t ll .... i;i tn.,;!} 
adopted by " Spec i f i ca t i ons for Des i gn uf 
Support jug struct ure: o f  flu i i WclYS Fundat i on 
TliO �pec i f i cat i on had iJU.-iii �_·arr i EH.l vii �·; 1nce 
Angust , 1990 . On the other haw..1 , : , ; giH!(lY de
partruents haVe a l so drawn up " SjJH(� i f l ca t l ons 
for De:'-io i gn and const r uc L ion til n;., i llfor(;;.�;1 
Earth Ret a i n i ng Wa l l  of H i ghway " .  A f t or i t  
spent many years on the app l icat i on and 
pract i s i ng of t hese spoc i f icat ions, "The 3rd 
Nnt kua l A,;.;.H.icUl i c  D i s(:us::; i on on Rb i ll fm ced 
Ear lti Eng i !leer i ng " was he I d j n Chongq i rlg 
c i tY, i n  Octobul' , 1 990. more Uwn 50 papers 
were exdisugud, wl"i i cli concerned reso8rcl"i 
[:;;.;;1] i.S l u i L i LU �v :::; u·uGlUre (if r i; ; n l,:)i 1:1...:11 
ear Ui ;'« 3 I n l ii6 fla i l .  They wou l d  p Ui.1 ;'j 
l-Ili':' l l l "/ ;";  . u . :... i · .. · •  _ _  ,-",,,, , '-. ""; 1  p: V61 V:::'.::i ut 
r c j n fc;�r:d cs ttl reta i n ing wa l l  and per fect
ing rOrlstruct or: techno l ogy as we l I as 
popu l ar i z i nG sppl i cat i on .  
Rev i c;'UH"l r:3st t i llle , i t  on l y  took t �  �'r:.Jrs 
from the t i me o f  hu l d ing the f i rs t test lm l !  
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t·l l l  now. Based on i n comp l � t n  st;)t :�t i c[; ,  ' here ... ....... ·0 \..,,"' ..... � .... ' -. .-("1 t ..... A"'o, -fl i n "  .... -......... d � i ;; 
. 

1.I.:i f · ut;I;U. ; .• / 1.",,, :1.1 '�'j� 1 <": I , I :'Ji ;"·;:; 1 eart h 
ret a i n i ng wa l I s  bU I l t  I n  Ch l n 3 .  Thu 8rea D f  
hu i I d i ng wa l l  has been more than 240,000m' 
" h ;  .... h the ",,,,:"":<>.rt ment !' f'  h i �lh"",,: !>,,, j ,.,  � .... h '  " . J l L. ,  .h.� .•• ' .. . J ,  .J I OI l � " .: ":, • ..:. l O ,� .OUt 
fl0';� af i t ,  neat the system of ra i I W;3Ys is  to  
about ! 0�� of i t ,  and other system ?ouch as 
coa l i ndu$t rL �{atcr consevancy and forestry 
department are a l l  t o  about 1 0?:'. .  Thn t i nd Of 
structure has been sprea d i ng over ever\, p:-i)l:'j nco� :":;.:ctl i1�; Ha i nan ,Jilt"l T i bet .. l tf. 
dcYc l opm(l11 t l s  SO f2Zt th::Jt nthrr new type Of 
support ing construct ures can not compete w i t h 
1 t .  l\t presen t ,  t h e  h i ghest S i t e comp leted Is 
o l d  c i t y ' s  Du l }:head to  the north of TongcllUan 
c i t y  of Shaanx i ,  wh i ch i s  35 . 5m h i gh. One Of 

the most magn I f i cent re i n forcort earth rN:) i n
i ng wal" l  h i ghway I s  i n  B i ngj i ang road a l ong 
the north bank of Yangtze R i ver of Chongq i ng 
c i ty ,  lI!h lct i 3  mure than 20m h i eh 2i1'irf hnve 

been compl eted more than IKm among more than 
SKm i n the p l an .  One o f  the h i ghest rein
forced earth reta i n i ng wa l l  i n  ra i l ways is 
8111 , and the l ongest one i s  1 . 6Km ins ide 
S i p ing rai  Iway s ta t i on .  At present ,  the 
wa l J ing faces arG 3 1 1  vort iczd so as to save 
land. This  k i n d  of s t ructure lt3:'; ;:j l roadi ])(:(:n 
used for support i ng o f  road, Dank: protect ion ,  
wharf ,  abutmen t ,  l and reda i mat i on ,  w i fl(i-b lo ;-"Jj 
SoSIl1i:1 l-H btect J o n ,  l and S i  Jde treatment and so 
un.  such so, j l ll&vO saved a large nuullmrs of 

fUiHls for cons truct i on .  

3 SURVEY OF RESEARCH DEVELOPMENT 

3. 1 Ca l cu l at ion of t he i n ternal s t ab i l i ty 

1 .  Research on r o l d  he ll{!:� il; ttJOUiY : ( 1 )  D i rect shear tests and t r i a x i a l  shear 
tests for 8fJrl�lHc ing �;hu.lr strengt h wefe 
l"uSptJu h iell Y conducted a fter adding rein
fU CbliJ0U L8 i O ti; �)" i  1 body . 

( 2 )  F r i e t  i :J1i tests bet ween d i f ferent rein
forcements and d i fferent f i l  Is 'ere carried 
out . 

( 3 )  Pu l l -out  tost:::; IIUi"" f: conducted 1-I1Wl1 
rO i n f()rccmefl t s  were respect i ve l y  i ns ide the 
Illude I troughs and i n  tho prototype s i tes . 

2. S t udy uti �i i . ; l (; f" C ; ; l f(i, CCu EH'ir t il struc-

ture: 
( I )  Both more systemam i c  IilOdei lusts and 

cen t r i fugal model tests li8re conducted. 
. ( 2 )  Prototype tests were more who l y  con

(lucted fur mora than 10 s i  tes. 
I t  lias l.:.cc:n G l ear l y r Ga l  ized how fa I l ure 
form::'i of re i n forced earth reta i n i ng wa l l  by 
;iiodol and prototype test ing are. E ffect i v e  
dat  Wli about t ile state o f  fOfl;l�S born by every 
member, stress d i str i bu t i on i n  soi l ,  ef fects 
o f  l oads and su Dl""! 1"13ve been a(.qu ireu. There
fore the k i nd of structure have hunli gut ten ,(It;cp i :i rt�a l i zet1 oriel cou l d  prov i de spec i f i c 
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• 

des igns w i t h e v i dences .  

3 .  Based on the researchos o f  both parts 

men t i aned above, some now v i ClJS and ca l cu l a-

t ion method were brought foward and ver i f i e d :  
( 1 )  Ca l cu l at i on abolit l a t era l pressur os ! 

A f ter study and ana l ys i s  of tllO pract i ca l  
test datum, i t  i s  adopt od hy .. Spec i f i ca-
t ions for Support i ng Structure of Ra i Iways 

Fountla L iOIl .. that when wal J is l ower 1 0m ,  
earth pressures a t  rest shou l d  be used to the 
upper tHl l f o f  wa l l ,  o t herW i se ,  shear s t rength 
va l ue shou l d be used to the p l ace of l owGr 
ha l f  of wa l l  . .. Spec i f i ca t i ons for Des i gn and 
Const ruct i on of Re i n forced Earth Ret a i n i ng 
Wa l l  of H i ghway " used the ca l cu l a t i on meUlod 
of French Spec i f i cat ion.  E f fects on re l a t i ve 
l oads were ra i sed t h a l  ca l Gu l a t i ng va l u e  o f  
s tress d i str i b u t i on i n  so i J accord i ng t o  
e l asl i G  lheory Sllou l d  b e  c l ose t o  test i ng 
va l ue or be s i mp l i f i ed as fo l l ow i ng : bot h 
edges of st r i p l oad be downward spread by 30" 
angJej then be lIIu l t i p l  i e

'
d by the coef f i c i ent 

of latera l pressures . 
(2 )  TIle yer t i ea l  stress d i s t r i but i on i n  

soi I lias been a l ways adopted s t ress-co l umn 
tlJeory before. Through the pract i ea l  test , 
tlowDver , cons i der I ng r e i n forcements i n  so i I 
bodY'S peop l e  has genera l l y thought that t he 
h i gh Iw l I wh i eh i s  ll i ger than 10m I s  not coJ'
resp()!Jd lig to tile tlleory. There ex i st s i n  the 
t endency t hat more i t s dr,pt Ii i ncreases , I i t l er 
i t s  st ress CfJanges . As for hDl� to rev iss i t  
and wake i t  be r a t i ona l ,  i t  i s  awa i t i ng deep l y  
s t udy i ng ilY means of con t i nous l y  enr i ch i ng 
darum. 

(3) Tile stress d i st r i but i on in r C i n force
ment i s  a l lliost i l1ent i C8 1  to fore i gn pract i 
c a l  t es t s : Ulera i s  a cer t a i n  d i s tance 
botw,een the peak: va l ue i n  r e i n forcement and 
,a l l  face boarct, and tile s tress at the t a i  I or r e i n forcement i s  -zero .  The state of st ress 
IS su i t ab l E� for pract i ce .  

( 4 )  The pr i n c i p l e about how t o  d i v i de tho 
va l id i t y area and i nef fec t i "vo area of r e i niUI CeIJH�tl t ;  Based on IUGst of i n forma t  ion ar!a l yses of pract i ca l tests i t  is lIlOUb(�ht • h ' \ a t  t rlsre does not ex i s t  i n  fa i l ur e  p l at o  
I i i  s t a b l e  wa l l  body. Now, on- I ine o f  t he 
st r�ss peak va l ue of re i n forCement i s  regarded a s  t he l a t ent ra i J ure p l ate o f  wa l l . 
As l tle method o f  0 . 3H is V8r i f i ed t o  be 
Da,, ; ca l l , f i t ab l e  to pract i ce by most of �Jnd l t l Onsj it  is genera ! Iy l ooked upon as � " ! tll;fice of des i gn . ( 5 }  Det erm i 1l8 L  i on o f  a'as ; ,:;tJ "'1 1 '  ," ,...a to" r" c' , . l b l }H I lib I V ,-, �fJ re l rl f U;"CClite:l t :  A. few par t of u n i t s  have I n t rOducerl fon� i gn ready-made ca l eu l a t  i on �O�IJ�� ��f._. ? : g . Neyerl1of ' s Met hod i n French �d. r I I La l I cns anti so 00 were used. But most par ts of un i l s ca l cu l a t ed t h e  forces born by every l ayer of r e i n fo' "ce'II�)t',t  a- c"orA � .... O" ' 0  J a r  � ,  , _ I , I r,:;; , ,l, U i lib � y' il !  pressure f i 811res ' and the d i s
l r l but i ons' "f " e '  f t

. � I U I I n  orC8men l s  Ulen made i t  be J bes tt!C coef f i c ien t of sa fet y . SlIch so, the 

tensi Ie s t ress in re i n forcemen t cou l d  be 
det er m i ned . At t he same t i rue , a f t er the method 
of fore i gn ca l c u l a t i on was s t ud i ed -and 
compared, tJased un the Ch i nese pract i ca l  
conrl i t i on:S . Q  lJaf t of paraJUet ers 11a8 regu lated 
anL!, mod i f i ed , and d i fferent express i ons were 
deduced. 

{ b )  fie l a t i on between the form of fr i c t i on 
force and t o t a l  p u l  I-out resistance : A  un i tary 
coe f f i c i en t of fr i ct i on was adopted t o  
ca l cu i (l t e  bofure . nlO COiiUl}.it o f  i n t er l ock ing 
force was brought up af ter s t ud i ed .  Thereby, 
the t o t a l  pu l l  i ng-out res i s t ance shou l d  be 
equa I to t he slim of fr let i ona I force an,d 
i nt er l ock i ng: forcn, aw1 i ts re l a t i onsh i p  l�as 

dedr i va t e d .  I t , 8xp1:l ins t ll<H lIH! cu�! f f i L;h;[jt 

o f  fr i ct i on is s t i l l  a constali L .  S i mu l tane
ous l y ,  sOUle un i t  suggested that the cohns i on 
betl/ean f i l  J and re i n forcemen t shou l d  be 
r e�pec t i ve,ly cons i dered. 

3 . 2  Construct ion rna t er i a l 

1 .  Fac i a  pane l s  o f  W'a I J :  At f i rs t ,  based un 
Ch i nese cond i t i on ,  every k i nd of forms o f  
slU a l  I faC i a  pane l s made o f  concrete o r  r e i n
forced concrete werB used. Every b l ock of i t  
i s  ai)QjJl 1 . 5HN heavy �nd t h e  area o f  i t  bu i l t  
wa l I ! s  0 . 5ml so as t o  be con v i ence to manua l 
const ruct i on . At present , Gross- form and 
roctr:l.J]g Ie-form, and next groove- fo i 'lii anc! 
I.-form of f(le i s  panel are llsed most papu lar l y . 
I n  i ndv i uua l s i t e the concrete she l I arcurate 
fac i a  pan,a l w i t h  mat re i n forcement was used , 
and so on. -Tpese fae i a pane 1 arc made acconl
i n g  to spec i f i ca l  cond i t i on of construct i on 
anl1 fea t u r ed w i tll every own spoc i (:d i t y .  

2 .  fl8 i n forceU1Bn t !  I n  t h e  ear) y per i od ,of  
start , every var iDty o f  re i n forcements 
ment ioned above has been used i n  ortll�f t u  
overcome t lie (l i f f i cll i t y o f  shortage o-f .s t ee l . 
TUe r e i n f orcement of re i n forced concn.:te 
connect ion i n  ser i es arid po l ypropy lene s t r i p  
are cons i dered t o  be sU l tah l e  f(Jr crJ i no�o 
cond i t i on t l1rough a l ot of prac t j 1Jl;: 
eng ineer- j ngs . They tJave been USBt1 hy most o f  
workers on re i nforced 6artl) ret a i n i ng wa l l . 
Po l ypropyl ene s t r i p  liss berm IJ i d e l y  used i n  
1-; iglnniY eng i nner i IJg , ;!i.H�ever , the deformat I on 
:wli Groep of i t  are both l arge, and there i s  
s t i l l  no conc l us i on about i ts ser v i ce l i f t  
resu l t ed fi'(;ih :::.u pr �)tj : i..)m o f'  j t s ;:lil t i -.jiJ ing. 
For t h i s  re3.soi', r u i n fi.i;" ' :cd l.OJh.:, 0te 
cunnoCi. i un in ser i U$ are w i de J y u.sed I n the 
Opeii t r 8 f f ; (:  l � jli.! i. jf . .  8 i l iYo..iY .  

3 .  L:';l t ; ;  f ; ; ; ;  i t  ; , ; ;,,; ;j oi' Ulater' i a l forill ing 
wa l l body . TliB pr i n(; i p l f� of us i ng ! ocad 
matu]" ] ; ; ! :.:; lias l hicll ci:lr r i mi on s i nce start of 

the researc!Jo In tli i s  ;-ElY· , i t  i.:,.�ij  roduc(; 
engi neer i ng cost and be cunven i en t  for 
spread i fig and app 1 y i iibo So , i l i;.; 11.JC(:::;;:,,;r-i 

, t o  st u(iy triO J!I(;(hU, i ; S  liJak i ug the qu 1 i t y  and 
st�il; i ! l za l  i on of st ruc t ure be ellsured ane! UH.:i 
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rnutIivU i mproy i Ilg SO i I character. At p; _::..".:;, � , 
a var i e t y  of so i I ,  construct i on rubbisll and 
f J Y ash have been a I I  used (j,H':Upt s l urry, 
hUlirus and 1 i v i ng rubb ish. 

3 . 3  Construct ion techno logy and other hands 

1 .  Constructed procedure of re i n forced 
ea( l �l f ul;-j : n iJi(j :!a l l i s  resemb l i ng face 
Lvards--f i  1 1 i lig soi I -- I a y i ng rei nforcemen t s ,  
, , (i(l t hen frOUt beg i nn i ng lC, til..:: u:d. TliO�;:; 
deta i l s of cons t ruct ion are d i fferent from 
the d�si gIl proi-J0r Ly i n  0\1ury s i te. 

2. Because re i n forced concrete and po l ypro
py i twc s l r l p  used uS r0 i n fOi" (.uIil6nts are 
or i g i na t ed in Ch i na ,  a set of mel hoil curru
spond i ng t o  construct i on has been found (;i.iL  
i n  �pec i a j  des i gn, COfio ! C'i(.( i iJll teclinol ogy 
and i terns of pay ing a t tent i on to cons tructe. 

3 .  Appropr i at ed methods o f  t reallient have 
been- carr i od OUl , i , e .  comp�lci i on , ;.Ia t orp(;iij r l ' · 
dra i nage and spec i f i c  construct ion t echn o l ogy , 
et c .  These methods i mpr {t'� ing soi  i cfi1:lracter::; 
have been found OU t and �; t ud i cd, (ljJU [JeWl 
det a i l ed l y  regu l a t ed tu ensure t he stab i b i t y 
of S l fllC l tit u  • 

.. t .  ;r";l;li'. j ; ; :�,;; v i  i u t t.:rrcac t i on between 
re i n forcemeut of re i n forceci COiJcrete or 
pol yprovy iclic s t r  if! and se) i 1 i'j,�;:" lJ;:e:ll. 
studied. So h(i'1f: LiGen (fijfiU f(;, -;ii of re i n
forcement I met hod of COllnect i on ,  dota i I s  
u f  strllcl ufi::, i ll f i uencc o f  Uii.; � � 3 li.:  \i� 
bl:<:ii" l ng forces by .s i ng l e  r e i n f orc.:8U1ent due 
to tile i ength of re l nforcemenL ApIJr opr i a ted 
v i wes and conc l u.:::> i 0l! were broue;ht Ollt so as 
to prov ide force f u l  I ev i dence for des ign.  

5 .  Re i a t i v e l y  systema t i c  t ns t :; cf l-,G lypr o
py l ene s t r i p ' s  creep anti i t.s Gng iiitJl.;.- :ng 
pruperty were conducted. I t  has be..:'. c l ear I ),  
rea l iled l Ile defUfiii8.t i Da ' s  spec i a l  i t y  and 
mater i a l s '  character. I n t ergrated w i t h  tfJe 
appl i ca t  iou of re i n forced earth ret a i n i ng 
wai l ,  i t  i s  :::,u6gu�i.cd thai the y,J i uG of 
tieforulat Ion con t r o l  t Ile strengt h i.'f .. h;� j gll'. 
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