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Hiéu qua gia c¢6 nén dit yéu bing phuong phap dim nén dong

Ta Vin Phéan!

ITrudong Pai hoc Thuy loi

TU KHOA TOM TAT
Hiéu qua DPAm nén ddng 1a mot phvong phép duge sit dung dé ting mat d6 cua dit khi c6 mot sé han ché nhét

Gia ¢6 nén dét
Yéu
Phuong phép

PAm nén dong

dinh dwéi bd mit ma cic phwvong phap khic khéng phit hop. Qua trinh nay lién quan dén viéc tha mot
qua niing nhiéu 1an xubng d4t v&i nhitng khoang thdi gian cach nhau déu din. Tic dong ctia sy roi tw do
tao ra cdc séng tng sudt gitp 1am dic chic dit. Nhitng séng manh nay c¢6 thé xuyén qua t&i 10 m. Mitc
d6 nén phu thudc vao trong ligng clia biia, dé cao roi xudng va khoang cach giita cac vi tri ma bta dwgc
tha. Hau hét cac loai dét ¢6 thé duge cai thién bing ddm nén dong. Tién d6 thi cong nhanh, tiét kiém chi

phi, thich @ng tét véi cac du 4n quy mo 16m.
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Efficiency This study evaluates the possibility of using fly ash, a by-product of coal thermal power plants, in the Dynamic

Ground reinforcement compaction is a method that is used to increase the density of the soil when certain subsurface constraints

‘B//[ve:: q make other methods inappropriate. The process involves dropping a heavy weight repeatedly on the
etho

Dynamic compaction

ground at regularly spaced intervals. The impact of the free fall creates stress waves that help in the
densification of the soil. These stress waves can penetrate up to 10 m. The degree of compaction depends
on the weight of the hammer, the height from which the hammer is dropped, and the spacing of the
locations at which the hammer is dropped. Most soil types can be improved with dynamic compaction.

Fast construction progress, cost-effective, well-adapted to large-scale projects.

1. Gi6¢i thiéu chung

PAm nén dong 12 mot trong nhitng phwong phap gia cb nén dat
l1au doi nhat duoce biét dén, duoc nguwoi La Ma st dung trudc ndm
100 trwdc Cong nguyén va & Hoa Ky vao dAu nhitng ndm 1800. Tuy
nhién, ké tit cudi nhitng nam 60 cta thé ky trude, phwong phap nay
duogc phat trién boi ong Louis Menard, nhém Menard da ap dung

Hinh 1. Phuong phdp ddm nén déng bing qua ning.

DAm nén dong 13 phwong phap 1am chit dt dat t&i mot do sau
twong dbi 16n khi thitc hién dAm nén tai bé mit dAt. Pat dugc chit lai
do viéc ning va dé roi ty do ctia mét qua chity bing thép ning lién tuc

xubng mit nén dit v&i nhitng khoang cach déu nhau. Trong lwgng cta

Nhan ngay 12/07/2021, giai trinh ngay 02/08/2021, chdp nhan ding 09/10/2021

phuong phap nay dé gia cb, cai tao nén dt cho hang nghin dia diém
vGi céc loai cAu tric va didu kién nén d4t rit khac nhau nhu san bay,
bén cang, kho chita hang ning, toa nha, bai chén l4p,... Thoi gian gan
day, phwong phap nay ciing da duoc 4p dung thanh céng cho céc chit
thai mo, bai chén 14p, dat d& sup d, cac vi tri c6 hé sut, gia cb nén

cho cac du an 16n ...

1

qua chity thudng duoc stz dung trong khoang 6 tAn dén 30 tin vdi chiéu
cao néng chily trong khoang 9 dén 20 m. Qua trinh nay thudng dugc
goi bﬁng nhidu tén khic nhau nhv dAm nén cuong do cao, cb két dong,

lam chét sau.
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PAm nén dong thire chit 14 mét qué trinh dAm dét, khi d6 cac hat
dat duoc diy lai gin nhau va sip xép lai trong quéa trinh dam, céc 16 rdng
duge giam b6t 1am diic dét & do sdu dang ké. Qud trinh nay xay ra twong
ty nhu khi 6 mét dung cu duoc lin va rung trén mit dat. Tuy nhién, viéc
dAm nén théng thuong thuong duwoc st dung cho dit méi duge dip va
dim duoc st dung cho dit tv nhién. Khac nhau nita 13 dim nén thudng
thi qua chily duge ning 1én rat thip chi ti¥ 20 cm dén 30 cm. P§ 4m ciia
vét liéu duge 1am chit thuong duge didu chinh trong khoang d6 &m tét
nhét chi mét vai % sai 1éch. Thong thuwdng dat duge lam chit nim & trén
muyfc nde ngdm. Di véi dAm nén dong, dat duge 1am chat khi d6 4m &
trang théi tv nhién. D6 sdu anh huwdng ctia ddm c6 thé dat dwoc dén 16p
d4t nim dwéi mue nde ngim.

Céc muc tiéu chinh ctia ¢dm nén déng 1a cai thién cac dic tinh
vé cuong do va kha ndng chiu nén béng céch tao ra méot khéi vat liéu
déng dic ddng nhét hoic bing cach nén chit tai cic vi tri c6 tai trong
tap trung (vi du, tai trong cot). Cac dic tinh ctia dt dugc cai thién lam
ting kha ning chiu lyc va giam d6 ltn, bao gém ca d6 ltn khéc nhau.
PAm nén dong thuwdng cho phép xdy dung cic méng lan truyén théng
bing cach cung cAp kha ning chiu luc thiudng 1én t&i 100 - 150 kPa.

Bai bao ndy sé gii thiéu vé hiéu qua cia gia cb nén dit yéu bang

phuong phap ¢dm nén déng.

2. Phuong phap dAm nén dong
2.1. Nguyén ly

Nguyén 1y co ban ctia ki thuét nay 13 sy truyén séng ning lwong
cao qua mot 16p dét c6 thé nén duge dé cai thién cac dic tinh dia ky

thuat ctia né & do sau déng ké.
2.2. Uy, nhitge didm

2.2.1. Uu diém

Hinh 2. Nguyén Iy phvong phdp ¢dm nén déng.
- Ap dung cho nhiéu loai d4t c6 ham lwgng hat min 1én dén 20 %, xuéng
d6 sau déng ké 1én dén 10 m, nhung anh hwdng cia né dén do sau 12 m.
- Phuong phép nay c6 hiéu qua dbi véi ca dit bio hoa va khéng bio
hoa. Trong nén dit yéu, phwong phap dim nén déng da dugc ching
minh 12 mét giai phap thay thé t5t hon giai phap gia tai nén trudc, déng
coc hay thay thé dét.
- Tién @b thi cong rit nhanh c6 thé dat hon 50000 m?/mdy/ca/théng.
- Tiét kiém chi phi.

- Thich ting t6t v&i cac dy 4n quy mo 16n 1én dén vai triéu mét vudng,
nht cic khu nha c6ng nghiép, co s¢ diu khi, cong trinh ha ting va cic
toa nha thwong mai, ddo nhan tao, ké dudng b, duong sit, cai tao dat
... Tang kha ning chiu luc ctia dit, gidm d6 lin sau x4y ding va loai bo
nguy co dit bi héa 1ong trong tredng hop dia chin.

- C6 thé duvge thie hién triede thiét ké nén moéng.

- Ky thuét rit bén vitng: khong c6 chit thai, khong diing cbt liéu, khong

dung xi méang, ...
2.2.2. Nhwge diém

- Phuong phép nay khong thé duge st dung trong vong 30 m céch céc
toa nha va 15 m ti cdc céng trinh ngam.

- PAm nén d6ng 14 khéng thich hop néu d6 sau ctia nitdc ngdm nhoé hon
1,5m.

- Khong thé dugce 4p dung néu dét dinh két mém ndm & phén trén cta
dAm nén.

- Viéc ddm nén dong khéng hiéu qua khi dit c6 ham lwong hat min
vugt qué 20 %.

- Yéu ciu cn c6 mot chwong trinh thit nghiém tai chd chuyén sau (thi?
nghiém xuyén tiéu chudn, thi? nghiém xuyén hinh nén, thi nghiém
ddng hd ap suét hodic thit nghiém db lin tai, ...) dé kiém tra két qua caa

qua trinh nén chat.
2.3. Qud trinh thi cong

Qua dAm duwge cAu I1én va tha xubng mit dAt nhidu 1An. Cac vi tri
roi thudng nim trén mét mé hinh 1wdi, khoang cach giita chiing duoc
x4c dinh b&i cac didu kién dudi bé mit, tai trong va hinh dang nén
méng. Tac déng ning luwgng cao din dén truyén séng xung kich qua
mit dit dén d6 sau cin x@ 1y. Diéu nay lam giam khoang tréng khéng
khi va nudc gitta cac hat dat din dén dit duoc dic chic.

Chidu sau anh huéng (theo Robert Lucas):

D = n.(W.H)V*
Trong d6: D: chiéu sau anh huwéng 16n nhét tir mat dat (m),

W: trong ligng qua ta (tAn hay kN),

H: chidu cao roi t6i mat dAm (m),

n: hé s6 14y tir 0,4 - 0,8 tity loai dt, tri s6 nhé nhit cho dit
hat min.

Do siu nay ciing bi anh huwdng bdi cac yéu td khac nhu dia
téng ctia dit, mic d6 bio hoda, cach thic roi trong lugng va su hién
dién ctia bt ky 16p dét giam chin nio.

) lwgng roi qua dAm tai mbi vi tri ¢6 thé duge tinh toan
bing cach st dung cong thiic sau:

E = (N.W.H.P)/S?
Trong dé: E 1a nang lugng tac dung,

N 14 s6 14n roi tai méi vi tri diém w6,

W la trong luong tha,

H 1a d6 cao tha,

P 1 s6 1an chuy@n,
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S 1a khoang céch ludi.
Mo hinh lw6i - khoang cach céc vét 16m duge tinh todn cu thé.
Su sép xép clia cac diém téc dong va cac thong sé khac, thoi gian nghi

Giai doan 1
Nén céc 16p sau

Giai doan 2
Nén céc 16p trung gian

Hinh 3. M6 hinh 1w6i ¢dm nén dong.

Giai doan ui
Nén céc 16p bé mat

phu thudc vio dic tinh cta dit duge xit 1y va vao két qua thu duogc tit
viing thit nghiém ban dAu.

Céc 16p sdu hon dugce nén chat véi khoang cach rong hon va cac
16p trén dugc nén chit véi khoang cach hep hon.

Hinh 4. Khoang cch nén chit theo chiéu sau.

3. Hiéu qua ctia phuong phap

Phuwong phap ddm nén dong c6 thé 4p dung cho nhidu diéu kién
d4t khic nhau bao gdm cat r&i bio hdoa/khéng bio hoa, ngay ca véi sy
hién dién ctia cac tdi biin, cat cdn, dat 14p diy vo co, dht cai tao vdi cac
dic tinh va kich thudc thay dbi hay cac loai dit ¢6 kich thude 16n 13n
d4 tang, trAm tich bai rac va dAt dé sup db.

Bang 1.
Hiéu qua dAm nén dong véi mot s6 loai dét.
Loai dat Hiéu qua
Soi san va cat ¢6 < 10 % hat bui, khéng | Cuc tét

phai 1a sét
Cat c6 10 — 80 % hat bui va < 20 % hat

2 A A 2 A
Kha néu kho, kém néu

sét uwét
Pét hat min ¢6 ham lvgng min > 20 % Khong dung
Dt dép R4t tét

Hinh 5. Khoang céch cic vét 16m thi cong tai 1 dy an.

Phwong phap ddm nén déng da dugc st dung rong rii & nhidu
nuGe trén thé giGi dé nén chit dat roi dén d6 sau 1én dén 10 m, nhim
ting kha ning chiu lyc, gidm d6 lin sau xdy dung va giam thiéu rai ro
héa 16ng trong tritdng hop dia chan.

Cong nghé nay & Viét Nam con chwa duge phd bién c6 16 vi xit
1y nén dat yéu & Viét Nam chua tinh dén hién twong héa 1ong. Phuong
phap nay chit yéu ap dung cho x 1y nén cét r&i rac, c6 kha ning bi héa
16ng cao khi c6 tic dung cta tai trong rung dong 16n nhv dong dit. Mot
trong nhitng du 4n hiém hoi c6 sit dung phitong phap nay & nuée ta 1a
khu céng nghiép Fomosa - Ha Tinh dé xi ly nén dit yéu 1 khu vic ¢6
moét 16p cat min day khoang 10 m (chi s§ SPT tit 3 — 8), dudi d61a 1
16p sét yéu day khoang 5 m (c6 chi sé SPT chi tit 1 — 3) véi trong luwong
qua dim khoang 15 tin, tha tit d6 cao dén 20 m xubng. Dy 4n da dugc

hiéu qua vé kinh té va tién d6 thi céng.
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4, Két luan

PAm nén ddng 13 mét phwong phap duoc sit dung dé ting méat
d6 ctia dat khi c6 mot s6 han ché nhit dinh dwéi bé miit ma cac phuong
phap khac khéng phit hop. Qua trinh nay lién quan dén viéc tha mét
qua ning nhiéu 14n xubng dit v&i nhitng khoang thdi gian cach nhau
déu din. Mtc d6 nén phu thudc vio trong lwong cia bia, dé cao roi
xubng va khoang cach giita cc vi tri ma bia dwoc tha. Hau hét cc loai
dét c6 thé duoc cai thién bing ¢dm nén dong.

Tién d6 thi c6ng nhanh, tiét kiém chi phi, thich @ng t6t v&i cic
dv 4n quy mo 16n.
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