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Tom tat: Twong hao dat - bentonite (P-B) la cong nghé chong tham tién tién da dwoc dp

dung rong rai tai cac nuwoc nhuw My, Nhdt, Australia ..

. trong hon 50 nam qua. Nham muc dich

nghién ciru, iing dung thi cong tuong hdao D-B trong dzeu kién Viét Nam, nhom tac gia da tién
hanh thi cong thur nghi¢ém hi¢n truong cho nhiéu trwong hop khac nhau. Cac két qua theo doi
hi¢n trwang ciing nhir ldy madu tie than hao kiém tra trong phong thi nghiém cho thdy néu chon
lwea cdp phoi phU hop thi €6 thé thi céng twong hao c6 kha ndang chong tham cao |

1. Pit van dé

Dap vat liéu dia phuong va dé la cac cong
trinh dat duoc sir dung ngin nudc phd bién &
nudc ta. Trong qua trinh khai thac st dung
nhiéu dé, dap da bi su c¢b, hu hong do dong
thAm gdy ra nhu x6i ngdm, 1am mat 6n dinh
méi ... Vi vay viéc xtr Iy tham cho cho than
va nén dé, dap dong mot vai trd rat quan trong
trong cong tac thiét ké, sira chita cac cong
trinh thay loi.

Trong nhitng ndm qua ¢ linh vuc xay dung
cong trinh thuy d& c6 nhiéu bién phap chdng
thim méi dugc (mg dung mang lai higu qua
kinh té cao gdp phin nang cao chat luong
cobng trinh dac biét 1la cdng nghé mébi tuong
hao chéng thim bentonite.

O Viét Nam loai tuong hao ximang -
bentonite (X-B) chdng thdm d3 dugc sir dung
dé chéng thdm cho cac cong trinh nhu Dau
Tiéng, Easoup Thuong, Eakao, dap phu Sudi
P4 hd Dau tiéng, ddp Am Chia, ddp Duong
bong. Céac hao X-B dé duoc thi cong ¢ nude
ta hdu hét c6 hé so thdm chi dat tir 1x10° dén
5x10° cm/s. Mt khéc do su chénh léch vé
modun dan hoi giita vat liéu lam tudong hao va
vat liéu xung quanh hao cd thé 1a nguyén nhan
gay ra hién tuong nut né khi ap dung hinh
thirc nay dé chong tham cho dap mdi thi cong.

Trong khi d6 & M¥ va nhiéu nudc tién tién
khac bién phap chong thim duoc st dung phd
bién nhit 1a trong hao dit - bentonite (P-B).
Vit liéu chinh dé xay dung tuong hao 1a dat
dao ra tir cong trinh hodc c6 pha tron thém véi

mot s loai dat tir noi khac khi can bo sung
ham luong hat min.

Cac tac gia d4 nghién ciru, ché tao hdn hop
dat-bentonite trong phong thi nghiém voi
nhiéu loai dat khac nhau, két qua dat duoc rat
dang khich 18, dic biét hé sb thAm cta miu vat
liu da dat duoc dén 2x10%cm/s. Bé kiém tra
kha ning chong thdm cé thé dat dugc trén
thuc té cac tac gia da tién hanh thi cong thu
nghiém hién truong. Muc dich cua thi cong
thir nghiém 13 kiém nghiém cong nghé, so
sénh quy trinh thi céng tuong hao dat
bentonite trong diéu kién thi cong hién truong
vé6i diéu kién trong phong thi nghiém. Tir d6
rdt ra cac nhan xét vé cach bd tri, kiém tra
chat luong ciling nhu Gng xir cta tudng hao
trude khi ap dung cho cong trinh thyc té.

Quy trinh x@y dung tuong hao P-B dugc
mo ta trén hinh 1.

Bt - hentonite sau trin

Pt ddo ra tir hao

Hlnh 1. Quy trlnh xay dwng hao dat -
bentonite
2. Vit liéu va cap phéi thi nghi¢m

77



Vit ligu: dit duoc lay tir khu thi nghiém
mo hinh séng bién va cong nghé cao Thuy loi
- Vién khoa hoc Thuy loi, tai x& Tién Xuén —
Hoa Lac, day 1a khu vuc s& tién hanh thi cong
thir nghiém sau ndy. Vi dat tai khu vuc ndy c6
hé s6 thim nho, ham luong hat min kha 16n,
trong qué trinh thi nghiém nhom tac gia da
tron thém thanh phan hat thd vao dé duoc loai
dat tho co hé s6 thdm 16n. Cac chi tiéu cua dat
thi nghiém:

Yoo = 1.67 (T/M?); yor = 1.78 (T/IM?); o(°) =
23%12’; K = (6,2.10™ - 7,8.10”) cm/s.

Thanh phan hat cau dat thi nghiém nhu
hinh 2:
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Hinh 2. Buong thanh phan hat dat thi
nghiém
Bentonite: Bentonite lam thi nghiém duoc léy
tir 3 ngudn khéc nhau c6 cac chi tiéu nhu sau:

Bdng 1: Chi tiéu Cia cdc lai bentonite

Loai Bentonite
Chitiéu | Pon vi : \
Trugel | Truon | Hung
Dung trong g/em® | 10 | 1.08 | 1,05
D6 nhét giay | 37-60 | 35 39
Ham lugng % 0.28 0,5
Chiéu day vo | mm/30 1.59 2,5
Tri s6 pH 9.5 8.2 9,0

Cap phéi thi nghiém: Thi nghiém hién
truong duge tién hanh nghién ciu véi cac to
hop vat liéu khiac nhau va chiéu sdu hao khac
nhau. Tir cac két qua nghién ctu trong phong
nhom tac gia d4 lya chon cap phdi nhu phan
dudi dé thi nghiém hién truong [5] .

Hao 1: st dung loai bennonite Hung Ngoc
ham luong 5%, chiéu sau hao la 3 m.
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Hao 2: st dung loai bennonite Truong
Thinh ham lugng 5%, chiéu sau hao 1a 3 m.

Hao 3: sir dung loai bennonite Bic Viét ham
lwong 5% + tro bay 2%, chiéu sau hao 1a 3 m.

Hao 4: Hao sau 3m, Sir dung loai bennonite
Truong Thinh ham lugong 5% + tro bay 2%

Hao 5: Hao sau 3m, Sir dung loai bennonite
Trugel ham lugng 5%

Hao 6. Hao sau 6m, Sur dung loai bennonite
Truong Thinh ham lugng 5%

3. Tinh to4n én dinh vach hao:

Pé dam bao vach hao on dinh trong qua
trinh thi cdng ching tdi tién hanh tinh toan 6n
dinh vach[5]. Tai hién truong khi dao thir hao
sau 2m dd xuit hién tugng truot vach, két qua
quan sat pht hop véi tinh toan 6n dinh khi dao
hao khdng c6 dung dich bentonite. Cac tinh
toan chi ra rang mudén dao hao sdu 3m hoic
I6n hon bét budc phai c6 dung dich bentonite
gitr vach.

4. Chuén bi dung dich bentonite

Bentonite kho duoc tron déu véi nude béng
may tron toc do cao (ty 1&: 50 kg/m® ddi véi
bentonite noi; 40 kg/ m*® dbi v4i bentonite
ngoai). Sau khi tron, dung dich dugc cho vao
u, Dung dich dugc u trong bomke hodc bé
chtra, trong qua trinh G dung dich phai dugc
X40 tron déu dé tranh hién tuong bentonite bi
ling dong, thoi gian 1 tdi thiéu 1a 24 gio.

Kiém tra do nhdt cua dung dich [5]: Dung
dich phai dam bao d6 nhét nam trong khoang
34 - 40 s (khi str dung phéu tiéu chuan dé 1am
thi nghiém) thi mai dugc dem sir dung.
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Hinh 4. U dung dich trong bé chira

Kiém tra d6 ling dong cta dung dich: Sau
khi hdn hop duge tron déu va duoc U trong 24
gio phai theo dbi, kiém tra su ling dong cua
hén hop, néu hdn hop hau nhu khong bi lang
dong, phéan tang thi mau dat yéu ciu.

5. Dao hao

Thiét bi dao hao: ¢ nhiéu loai thiét bi dao
hao khac nhau. Khi chiéu sau ctia hao <6m c6
thé dung cac may dao thong thuong. Khi
chiéu sau hao tir 6-15 m c6 thé ding cac may
dao gau sép co can ndi dai. Gau dao duoc
trang bi loai gau chuyén dung dé s dung khi
can pha da. Khi chiéu sau hao >15-50 m c6
thé ding may dio giu ngoam (Clamshell).
Thiét bi nay duoc dung rong rai khi dao hao
ximang-bentonite tuy nhién gié thanh cao.

Pbi voi hao nho (sdu 3m rong 0,6m) ham
luong bentonite 5% cho hé s6 an toan 6n dinh
cao khi dao hao, tuy nhién dung dich
bentonite sau khi str dung dé giit on dinh vach
s& duoc dung dé tron voi dat va bentonite kho
nén nhom tac gia quyét dinh van str dung ham
luong bentonite 5% dé giir vach khi dao hao.
Viéc dao s€ dung lai khi dat dugc cao trinh
thiét ké. Sau khi hao dao xong tién hanh do va
vé& lai mat cat doc hao dé mé ta qua trinh lap
bentonite vao hao.

Hao dugc dao theo phuong phap dao dat
10i, doan dau hao duoc dao sao cho day hao c6
d6 dbc 1~3 dé lam duong dan cho vita ti chay
vao hao.

6. Tron hon hop

Xir Iy dit trweée khi tron: Dat ddo tir hao
ra dugc trir & bai trir vat liéu ngay canh bé

tron. trude khi dua dat vao bé tron can lam toi
dat va loai bo cac tap chat nhu co, cudi soi
I6n. Cac loai dat von cuc ding gau dao miét
cho v& vun, qua trinh 1am toi xdp dat ciing
dong thoi 1am cho khdi dat tré nén dong nhat
trudc khi dua vao tron.

Hinh 7. Tron kho vat liéu
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Hinh 8. Qud trinh tron udt hén hop

DAt va bentonite duge cho vao bé tron béng
cach rai déu thanh cac 16p xen ké theo ty 1 d4
dinh trude, dung cac thiét bi dé tron déu dat
V6i bentonite kho.

Khi hdn hop khé da dugc tron déu, tién
hanh d6 dung dich bentonite vao bé tron theo
ty 16 d4 dinh trudc va tién hanh tron uét.
Trude khi vita dat-bentonite duoc d6 vao
trong hao can tién hanh kiém tra do sut cua
Vira tai cac vi tri khac nhau qua do kiém soat
dugc chat luong tuong hao [6].

Hdn hop c6 thé dugc tron ngay bén canh
hao hodc tron tai mot vi tri khic sau do
chuyén dén, tinh dong nhat cia hdn hop it bi
bién d6i theo thoi gian. Tinh cong tac cia hdn
hop c6 thé d& dang diéu chinh bang viéc tron
thém dung dich bentonite vao ma khéng anh
huong dén cac tinh chat k¥ thudt cia tuong
hao.

Hon hop B-B ¢6 thé duge tron bang cac
thiét bi co gidi phd bién véi nhiéu hinh thirc
khéac nhau, nhu may dao thuy luc, xe tai, may
Ui, va cac thiét bi tron khéc... Day 1a ly do ma
ngudi thi cong c6 thé tan dung cac may moc
san co tai cong trudng, ting nhanh toc do san
Xuat vat liéu, qua d6 ha dugc gia thanh cho
tuong chéng thaim P-B.

7. Lap hao

Sau khi hao dd duoc dao dén mot khoang
cach d4 duoc thiét ké thi doan dau duoc lap
bang hon hop D-B. Hon hop D-B dugc do
vao dau hao, nho trong luc va do chay thich
hop ctia hdn hop vat liéu s& ty chay vao tong
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hao, dan lap diy hao thé chd cua dung dich
bentonite va dung dich dugc thu lai vao cac
bé chaa. Néu do linh dong cua vira kém thi
vita kho tu chay vao trong hao, trong qua
trinh chay vao hao sé& tao ra nhiéu hang hdc
I6n 1am giam kha niang chdng thdm. Nguoc
lai néu vita qua long, do linh dong cao vira
dé dang chay vao hao ma khong tao ra hang
hdc nao. Tuy nhién vira 1ong sé ddn dén ham
lugng nude cao, 16 rdng cua dat s& 1on dan
dén lam ting hé sd thdm, tudng hdo s& co
ng6t nhiéu trong qua trinh ¢ két. Mai déc
ctia hdn hop P-B néu duge tron phl hop sau
khi d6 vao hao thudng khoang 7 — 10 (H:L =
1:7/10).

Thoéng thuong khdi luong dao va lap hao la
bang nhau do d6 khoang cach gitta may dao
va diém d6 hdn hop twong d6i on dinh.

Vi vat liéu D-B ¢ su linh hoat cao va on
dinh theo thoi gian, do do6 trong qua trinh thi
cong khong doi hoi khat khe vé thoi gian gitra
cac lan d6, hau nhu khong xudt hién hién
tugng tach 16p, phan ting gidng nhu hao
Ximing - dat — bentonite, do d6 c6 thé giam
bot dugc chi phi xir Iy mat tiép gidp giita hai
l6p d6. Trong cac truong hop thong thuong
khi dao hao bang may dao can dai, can c6
théem mat thiét bj hd tro 1am viéc doc theo hao
dé hoan thanh nhimg phan may dao khong thé
dao hét. Sau mdi 1an do tién hanh do vé& lai
mit cit doc hao, tir d6 s& biét dugc qua trinh
hén hop D-B hinh thanh trong hao.

Sau cac lan 1ap hao tién hanh do mat cit
doc hao dé biét dugc qua trinh vita dat-
bentonite ty chay vao trong hao.Két qua do tai
hao thi cong thir nghiém véi hao cé chiéu sau
6,0 m dai12 m; do sut ctia hdn hop D-B la 12-
17 cm. dwoc thé hién trén d6 thi hinh 9.

Sau khi lap, mat hao dugc 1am phang, cam
mdc tai cac vi tri khac nhau doc theo chiéu dai
cia hao (dung dé quan tric lun sau nay).
Trong qua trinh thi cdng thtr nghiém hao duoc
Iép dé chura lai 1m chiéu cao so v6i mat dap,
phan ndy s& duoc lap day bang dit roi co tac
dung gia tai phan hon hop D-B phia dudi, thiic
day qua trinh ¢ két cua D-B.
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8. Két qua thi cong thir nghiém.

Hao thi cong xong dugc bao dudng trong
vong 6 thang, luc nay hao da c6 két on dinh.
Nhom nghién ciru d4 tién hanh ldy mau thi
nghiém va do dac quan trc lun.

8.1. Két qud quan tric lin

Chiéu sau ln phu thudc vao vi tri va chiéu
sAu hao. Tai dau hao chiéu sdu hao nho nén
IUn kh& nho. Tai vi tri gitra hao chiéu sau hao
= 6m d¢ ltn 16n nhat 12 94 cm. Trén mit cét
ngang hao do lun tang tir phia vach hao vao
trong, mat hao sau khi lin c6 dang cong nhu
hinh vé. Sat viach hao d6 lin nho do hién
tugng treo ing xuat va ma sat giita tuong hao
Va&i vach bén.

Khu vyc dat dap pha trén dinh hao tai vi tri
vach hdo xuit hién vét nut doc theo hao.
Nguyén nhan cua hién tuong nay la do chénh
léch Itn giita phan dat trén dinh hao va phan
dat & bén vach. Tuy nhién hién tuong nat nay
chi xut hién trén bé mat ma khong xuét hién
trong hao. Khong co hién tugng tach vat li¢u
ra khoi vach hao

Hxnh 12. Kiom tra I6n chuo sau théi
gian thi c«ng 6 th_ng

Két qua quan trac lun tai cdc mat cat nhu

trén hinh 13:
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Hinh 13. Két qua quan trdc lin

8.2. két qua thi nghiém trong phong

Mau dat trong tudng hao dugc khoan 1én,
sau 6 thang miu van rit déo nén du moi
truong xung quanh c6 bién dang 16n, hdo s&
dé dang bién dang theo, cc vét nit trong hao
s& tu dong han gan lai.

Cac mau dat lay tai hién trudng dugc thi
nghiém dé kiém tra cac chi tiéu co 1y caa vt
licu trong hao. Mau vat liéu duoc thi nghiém
tai phong thi nghiém Dia k¥ thuat truong Dai
hoc Thuy loi.

CA&c Yéu té anh hwong dén hé sé thim.
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Hinh 14. Két qua thi nghiém tham

Két qua thi nghiém cho thay khi co
bentonite kha ning chéng tham cua dat duoc
cai thién ro rét. Hé sd thAm cia mau ban dau
chi dat trong khoang 6,2.10" - 2.2.10° cm/s,
khi dugc bd sung thém ham luong 7 %
bentonite noi hoac 5% bentonite ngoai thi hé
sb thAm giam di r0 rét, hé s6 tham cua vat liéu
c6 thé giam 100 — 1000 lan so voi hé sb thim
ciia dat ban dau khi mau B-D duogc tron véi
luong nudce hop ly.

Chung loai bentonite c6 anh huéng 16n dén
hé sb tham, véi nhting loai bentonite c6 do
truong né cao hon khi tron vao dat s& cho két
qua chéng thim cia dat tot hon. Két qua thi
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nghiém cho thay kha ning chong thim cua
mau ting dan theo thir ty mau chira bentonite
Trugeo, Hung Ngoc, Truong Thinh.

bentonite Trugeo la loai bentonite lam tang
kha nang chong thdm cia dat nhidu nhat, khi
chi tron thém vao 5% bentonite Trugeo kho va
luong nude hop 1y (30%) hé s6 thdm cua dét
d4 giam 16 rét, dat duoc gia tri nho nhat 1a
2,44x10® cm/s. Bentonite Trudong Thinh 1a
loai bentonite c6 kha ning nang cao d¢ chéng
thim nho nhét trong 3 loai Bentonite noi &
trén, tuy nhién khi tron thém 7% Bentonite
Truong Thinh thi thi hé s6 thAm cua dat cling
dugc cai thi¢n dang ké, hé s6 thAm nhé nhat
dat duoc 14 7,46x10® cm/s. Kha ning ting do
chéng thdm cua dat ciia bentonite Hong Ngoc
nam giita 2 loai bentonite ké trén, Khi tron
them 7% hé sé thAm nhé nhat dat duoc 13
5,02x10° cm/s.

Qua trinh ¢ két 1a mét chi tiéu quan trong
anh huong dén hé sé tham cua mau vat licu.
Két qua thi nghiém & trén cho thay khi tai
trong cb két ting tir 0,25 kg/cm? dén 3 kg/cm?
nudc trong mau bi thoat ra, hé s6 thAm cua
mau giam dugc 3 1an.

Qua cé4c bang két qua thi nghiém tham thay
khi c6 cing ty 1& cap phdi nhu nhau, mau cé
luong nude phll hop s& cho hé sé thdm nho
nhat [5].

Cac yéu té dnh hwong dén cwong dp
chéng cit

Cuong do chdng cit 1a mot dic trung quan
trong cua dat va phy thudc vao rat nhiéu nhan
t5. Tuy thudc vao diéu kién ton tai va tinh
hinh 1am viéc cu thé cua dat ma cuong do
chéng cit c¢6 nhimg gia tri khac nhau. Mot
trong nhitng nhan t6 anh huong 16n nhat dén
cuong do chdng cat ciia dat 1a 4p luc gia tai va
diéu kién thoat nudc.Trude khi tién hanh thi
nghiém mau dat duoc gia tai dudi cac cip ap
luc khac nhau tir 0; 0,25; 0,5; 1,0; 2,0 va 3,0
kg/cm?. Bong thoi sir dyng 2 phuong phap thi
nghlem dé nghién cau cuong do chong cit clia
dat, d6 1a: thi nghiém cit truc tiép (cit nhanh)
va thi nghiém 3 truc theo so d6 cb két khong
thoat nude (CU).
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Hinh 16. Két qua thi nghiém lyc dinh don vi

Két qua thi nghiém cat phang cho thdy, khi
ham luong bentonite tron vao dét ting 1én thi
cuong d6 chdng cit cua dat giam di do goc ma
sat trong dat giam. Khi tron 7% bentonite vao
thi g6c ma sat trong 16n nhat cua hdn hop khi
mau di duoc cd két ¢ tai trong 3 kg/cm2 la
4°13’ giam gan 5 lan so voi dit chua tron
bentonite (23°12’). Két qua thi nghiém ciing
chi ra rang khi ham luong bentonite ting thi
luc dinh don vi ciing tang, nhung luc dinh
tang rat nho so voi sy suy giam goc ma sat, do
d6 cuong d6 ctia mau s& giam. RG rang, khi
luc gia tai tang l1én dat duoc cd két chit hon
thi cuong do chdng cit cua dat ting 18n. Két
qua thi nghiém cit truc tiép cho thidy ham
lugng bentonite 1a 7% thi goc ma sat trong chi
tang dan tir 2°20” dudi cap tai trong 0 kg/cm?
Ién 4°13° dudi cép tai trong 3,0 kg/cm?, trong
khi d6 Iyc dinh ting tir 0,04 kg/cm® dudi cap
tai trong 0 kg/cm? 18n 0,30 kg/cm? duéi cap tai
trong 3,0 kg/cm?.

Vi ham luong bentonite co trong hdn hop
nho chi nam trong khoang 5 — 7 % so v&i tong
luong hdn hop, dong thoi lugng nude co trong

hdn hop 1a kha Ién ( trung binh 1a 30 - 32 %)
do do vi¢éc su dung céac loai bentonnite khac
nhau ciing khong anh huéng nhiéu dén goc
ma sat trong va luc dinh don vi cua dat. Diéu
néu trén dugc minh hoa qua céac két qua thi
nghiém, Khi str dung bentonite Trugeo thi géc
ma sat trong va luc dinh don vi chi giam 2%
dén 3% trong thi nghiém cit truc tiép so voi
khi sir dung bentonite Truong Thinh va
bentonite Hung Ngoc.

Két qua thi nghiém 3 truc d4 chi ra anh
huéng 0 rét cua diéu kién thoat nuédc toi
cuong do chéng cét cua dat. Khi tién hanh thi
nghiém cat tryc tiép (cat nhanh) thi nudc
trong mau dat khong kip thoat ra nén lyc dinh
cua dat duoc huy dong dé chéng lai luc cét dat
do d6 goc ma sat trong thudng rat nho, dao
dong tir 2°20° dén 4°13’ trong khi lyc dinh cia
dat tir 0,04 dén 0,31 kg/cm? . Con khi tién
hanh thi nghiém 3 truc (Cat cd két) thi nudc
trong mau dat duoc thoat ra trong qua trinh ¢b
két 1am mau dat dugc nén chit va 1am goc ma
sat trong cua dat kha 16n (trong khoang 15°
dén 24,32°) nhung lyc dinh lai kha nhé (trong
khoang 0,054 dén 0,112 kg/cm2)

Bang 2: Két qud thi nghiém nén 3 truc

T PAT | BEN | NUOC c 0
(%) % % | (KN/m2)

1 61 7 32 5.40 | 22.08
2 61 7 32 5.80 | 20.29
3 61 7 32 6.70 | 23.34
4 61 7 32 7.60 | 23.14
5 61 7 32 7.60 | 24.03
6 61 7 32 950 | 15.23
7 63 5 32 10.20 | 20.27
8 63 5 32 10.40 | 15.04
9 63 5 32 10.50 | 16.32
10 63 5 32 11.20 | 24.32

9. Két lun

Sau khi thi cong thir nghiém tuong hao co
chiéu sdu 6m nhom nghién ctru da khang dinh
dugc cong nghé va qué trinh thi cong loai
trong hao maéi nay.

Khi dao hao sau trén 2m can sir dung dung
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dich bentonite dé giir 6n dinh vach.

Do sut trong khoang 12 — 17 cm 1a do sut
thich hop dé thi cong tuong hao D-B.

Hon hop P-B ¢o cudong do thip do d6
khong nén ap dung tai nhimg noi co yéu cau
cao vé cuong do.

Hé sb thAm tai hién trurong co thé dat dugc
gia tri nho hon 5.107 cm/s

Tai lieu tham khao:

Khi ap dung thi cong cong nghé hao D-B
can tinh toan phan bu lGn khoang 7 — 10 %,
phan ndy s& dugc dap thém trén dinh dap sau
khoang 3-6 thang.

Vit liéu déat-bentonite sau khi ¢ két co do
déo rat cao nén khdng xay ra hién twong nit
né trong than hao ké ca khi xay ra bién dang
I6n.
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Abstract
A PILOT STUDY ON CONSTRUCTION OF SOIL - BENTONITE SLURRY WALL
Soil — bentonite slurry cut off wall is advance techniacal that has been appling in Ameraca,
Japan and Australia for above 50 years ...emied at researching and application the method in
Viet Nam codiction authors experimented many difirent samples. Test results in field and room

indicate that If we choise a siutable aggregate gradation we can contruct walls which has high
ability antiseepage.
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