
s I 
MA\H £ILE 

.JPRSs..^l59' 

7 SoTesber i960 

liiEGS-iOALJil  :UHD  HX'3 Ö0I& TRUGT10* 

U Ui-.u'. uis ,!.k> i.    w 'i win 

tK h '' ( 

19991005 070 
,_L 

- * 
>» 

£ Q. 

%      0 
LL 

O 
O 
O s 

o <o 
3 ■ MH 

ro
d (0 
> 
< a 4-« a> W 

oc 0 
tn 

Bistpilynted bjrs 

OFFICE OF TECHNICAL SERVICES 
Ü. 'S. DEPARTMENT. OF COMMERCE 

WASHINGTON 25"* Be  C8. 

Ü.S, JOINT PUBLICATIONS RESEARCH SERVICS 
1636 CONNECTICUT AVE., N. W. 

WASHINGTON Z$t D. C« 

"If 

ÜBSSS j 

■fr 



:V ' 

FOREWORD 

This publication was prepared under contract 
4'' 

by the UNITED    STATES    JOINT   RJBÜCA EONS    RE- 

SEARCH SERVICE, a federal   government   organi- 

and research needs of the various government 

departments» 

zation established to service the translation H' f4- &i 

*v ft 
Fa »A ^'k 

.C-" C* f i 

fc"' f lj 

tr:      pi      t-.S 

f-i  v.« «;•■ 

■ «# $ 



. JPRSs 4159 

•LARGE-SCALE SAND PILE CONSTRUCTION 

*   -      -COMMUNIST CKINÄ- 

£ Following Is'the translation of extracts from an 
article written by the 'Foundation Engineering Com» 
paiTffj   Building-Construction Ministry,  in' Kunjj< 

pingj'io, 
^hiorwshe (Engineering'Construction;, Pel 
STTV T5tfc Ms.5% 1960/pp 1, 6/7 

:.-"■'.;■. For tsany years,, to ereet^fi""relatively lafge ■ iridu's- 
trial or residential building-oft a low bearing capacity 

■loo's© earth laysr, generally wood pilst, reinforced con-;.. 
urete pile or other" rigid pile to strengthen the founds» •■"■ 
bioh'Vsre used, so that the load of the building could he ' 
'distributed through'the'..pile'group onto the harder earth 
layer .underneath* ¥henr'the soft earth layer is rather ;.. 
thick, the load of the'building'carl rely on the friction 
between the pile group and earth layer for support!'but -..'■ 
«As friction pile/group» suspended in the soft earth, ob- 
viously'cannot reduce' the sinking of the -building, ....'•;' 

"Knowing the above situation,, arid to save .-.great . 
"mounts of principal building materials«*--ste'sl,'■'cement,: ■ 

■ind timber--and to hasten the sinking" anä stabilization of 
foundations, ■ the suggestion made by, a famous Soviet forni- 

: iation expert» Professor Tu* Ml A-pieh-lieh-f-a ^bileyevjf» 
■ lasibsen followed by applying the* new 'technique of a-sinl" . 
sand pile to: Gtabili&e foundations in doep' soft earth .: 

■Layer.' 
To prove; the practical -, effect of sand'pile in/ 

■stabilising "muddjj clay» ..soft earth., Prof«. A'bileyev sag- : 

nested that "a large-scale experiment, and study should be 
jonclucted on. the sand pile at a certain spot' in a build- 
ing site' before extending it to the entire construction, f, 

/under the correct, "guidance of .the Party and the > 
rpper level and with the great efforts of ail comrades ,,■ 
;he construction ■process proceeded .satisfactorily, :though 
;here wore many difficulties,. 'These included, reasonable 
arrangement of water flow during 'construction, correct 
imotmt of sand pouring, regulation of pipe depthtef- 
fective measure's to dispose of earth s and the effect of'.' 
soil expansion on the sides» 

J 
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-;The achievement of sand pile f:;r.stabilising large 
area soft earth' foundation is an important technical: 

■achievement. It is & victory gained, u,id3r Party guidance 
and learning from Soviet advanced technique, sit is also 
a great -victory for the socialist'con-.-traction' general 
line and the great leap forward* Through construction1 

practice5. preliminary experiences in -ar;?;e area sand pile 
construction have'been aecuinulated and army lessons have . 
been .■ learned. 'r 

To inspect the practical effect od sand pile in'.'"..-.'. 
deep layer stabilizing soft, earth foundaiion and to ana- 
lyse and comoare data obtained after sand-piling under' 

■different water flow procedures, the Foundation Engineer- 
ing Company, with the* cooperation of related ■units,- uti« 
lized'contact exploration and underground boring methods 
to conduct tests«, There were conducted after construc- 
tion was eomoleted and were tests of sand pile sections, 
density, arid'physical and 'mechanical properties of the 
soil located between the sand piles after^stabilization 
took place* At the same'-time,' analysis of the economic 
effect of the sand piles was-conducted.: 1'brief report is 
given below concerning the results of trruse tests and 
analysis; .  .     d. ■•'■■ .' 

!• llliLJIiS^ d 
.The section1 and density .of sand pile' directly' a.f - 

'feet stabilized foundations. ".Based on tde :amount of sand 
actually poured, 'the-"average diameter of the sand pile 
should be 60 centimeters, but actual, test has shown taht ■ 
the diameter of the sand pile in election is 'on3y 4$ «4.6 
centimeters. Accordingly,' the conclusion has been reached 
that the' send pile must have the shape of a cucumber« the : 
upper part is small while the lower part is' larger..' : The 
diameter of. the lower portion must be ;EUch greater than 
designed, measurement* ' This formatter is made by the'fact 
that'the sand, .when it .is'saturated, sir^cs down of its own 
weight. Also, because the pipe 'sinks a second time,-'-the 
conical, valved pile cap corapresses Icose. sand down around 
the upper part';"thus, the lower part of the sand oile has - 
a'larger formation. ,These'factors' naturally lead unequal 

■■■■amounts-of yellow sand at different e::.rth levels to affect 
the even stabilisation of the sand pile,  (There is an- 
other' factor that affects the 'even stabilization of the 
sand bile. The proportion of clay in the foundation soil 
and the difference in depth of.the soft earth layer have a 
serious effect on sand pile stabilization.)^ 

The density of sand pile is controlled by the eapa- 
'   ■    1 
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'city weight of the -sand. According to Prof* . Abileyev-,- 
sand capacity weight should not be less than 1*62 tons : 
per cubic meter, ''Test records'after construction have ■!'■ 
showff that sand capacity weight" has been. 1*62 tons/cubic 

■' meter, which meets quality requirements. It is- realised 
that by using a vibration-type pile driver'for'construe-'. ■ 
tion, pulling the,pipe-out at the rate o.f 1.5-3.0 meters ■' 
pp.-r  a-Jmate-, and relying on the repeated hitting of a sin- 

j gXe ateaia haaimer, .the yellow sand will fall into proper 
"i density as required by regulations, : f 

2* IhiLi^L*;^ "'■ 
The contact exploration test is used to inspect the 

stabilized.sand'pila/ It can be conducted very convenient- 
IT on the head of a boring lever. Use a 62»5 kilogram : 

' hammer and let it fall from the height of 76.Ö. centimeters' 
(30 inches) along a guide-post, rendering & bit of 4,800 • 
kilograms per c'entimfeti&r. ;Record the number of hits that 
are required to put. the boring' lever 30 "centimeters "into ■; 

■the earth. A-record is kept for every depth of 30 .centi- 
me tar a that the lever has gone into the earth.'- -.Then, :-eva-' 

- luate the density"of the sand.pile or ths soil from these' 
.data* 

After the completion of this construction, -& eon- 
tact exploration test was mad© at 34 points; where-the 
vertical line and warer flow are different, According to 

■the analysis of test effects, it is understood that when 
;'a saßd pile has a depth, within 5 -meters, it has a medium 
-density and the portion beyond 5 meters has a.solid den» 
slty» In the depth of 4-6 meters underground., the sand 
pile has very little effect on the density of the soil,■ :■ . 
but its effect is very obvious'beyond that depth; when r 
two different construction methods are; applied to dif- 
ferent water flow procedures, their stabilised, density "is 

' the same* . The number of hammer hits' on the sand pile it- 
self and .that on the soil between two piles come very '-,.. 
alose« 

3» ^MlMI5MäJ^lS£^^Sl9Z&M^L.lMM&,      '"        '  ' ' 

'    fö  understand further the changes in physical and 
■mfcchsnicai properties, of the sand pile after the founda- 
tion has been stabilised, an- underground boring explora- 
tion test has been conducted, After analysing the test 
results', the following conclusions have beer arrived; ■ 

1)  After sand'pile- stabilisation,: the sstur-» ■ . 
■ :ated clay has gained a definite degree of density. Its 

[ physical and mechanical properties have '■■obvious ' improve«-■. 
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2) A. comparison of the physical and mechanical 
..properties öf the soil taken from certain holes with these ' 
data,'shows that is is possible to extend .'the distance be- 
tween the piles, thereby the progress of construction will ' 
'be hastened and construction cost reduced.. 

; 3) Comparing the physical and mechanical pro« . ■ 
pertieo of the soil after actual" construction'has begun, 

< the' result has proved that the water flow construction : . 
1 method (no jump" hit on two neighboring piles) may be;:ex-v |- 
tensively adopted« ':    ... '...'.. 

^» Bconomlc^ Effectj_'  ', 

Sand"pile stabilization" öf soft, earth foundation ' . 
can save a great amount of principal building^materials'»"' 
This has an important meaning to socialistconstructionV■ 
It is sufficient to review the above construction pro- : 

,'ject,"which shows that the sand pile stabilised foundation 
■method has saved the state .1,093 tons of steely 2,300" tons 
of cement, and 1.66 cubic meters of timber». ; 

But it must be pointed out that this is the first 
application of this method, the piles are too close, too 
much sand' is used, ■ experience is lacking in. such construc- 
tion,'.the cost of sand, transportation is rather high, so, 
the total production cost has not been reduced'to the ejo- 
pected level.  ' 

"However, it is: believed that after further test and 
.study, if improvement can be .realized in sand pile plan- ; 
ning*and construction'machineae, the construction cost of 
sand pile stabilised foundations will be greatly reduced. 
It is especially true in areas where sand is plentiful,1 

hence costs will be even lower. It is believed that'the 
new technique of sand pile stabilized foundation, under 
certain conditions and in certain areas,'.is: .worthy of 
develpiaent.' 
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