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Tém tit. Bac thAm 1a mot loai vat liéu giup ddy nhanh vai tro c¢b két cua dat yéu. Cong nghé xir Iy dat yéu
bang bac tham két hop voi gia tai trude duoc sir dung rat rong rdi & cac khu vue trong va ngoai nude. Trong
vai tro xur ly nén dét yéu, bac tham co chirc nang day nhanh téc d6 cb két va mot phan 1am ting sirc khang
cit cua nén dat yéu. Cho dén nay bac thim dugc san xudt tir cac loai vat liéu nhua déo (polymeric
prefabricated vertical drain), do d6 gin déy c6 nhiimg mdi quan tim déng ké dén anh huéng cua chung dén
moi truong trong 16p dat va muc nudc ngam phia dudi cong trinh xay dung. Trong bai bao nay, nhom tac
gia dé xuét str dung mot loai vat lidu tw nhién phé thai nhu vat liéu 501 s0 dura dé 1am chirc nang thodt nudce
thang dung nhu cac loai bac thAm thong thuong dang sir dung. Dé xuit nghién ctru ndy nham muc dich tan
dung nhiing vat li€u co san, phé bién & Viét Nam, kha nang phan huy sinh hoc cao, qua do6 cai thién moi
truong trong dat gia ¢b. Dé thyc hién nghién ctru nay, nhom tac gia s& thuc hién mot sb thi nghiém cb két
ctia tru dét trong phong voi nhitng diéu kién ¢ két khac nhau nhu: tru dit c6 gia c6 bac thim thong thuong,
gia c¢d bac tham bang soi so dira va tru dat con lai khong co gia c¢6. Két qua thi nghiém cho thiy rang, vat
lidu phé thai so dira c6 thé sir dung dé thoat nudc t6t nhu vat liéu bac tham bang nhya déo hién tai. Két qua
nghién ctru 1am tién dé cho nhitng nghién ciru tiép theo cho viée sir dung bac thdm thién nhién trong didu
kién san xudt va ap dung tai Viét Nam.

Tir khéa: Bac thim, bic thAm tu nhién, bao vé mdi truong, [un cd két, dat yéu.

1 GIOI THIEU

Phén 16n cac cong trinh & Viét Nam ciing nhu trén thé gio1 déu bi tac dong it nhiéu boi 16p ciu tao dia chét
bén dudi cong trinh. Trong d6, qua trinh lun cb két cla d4t 12 mot trong nhitng vin dé can phai giai quyet
dé cong trinh duogc khir 1an an toan va phu hop voi tién d6 thi cong cua cong trinh. Ching ta déu biét ring
phuong phap sur dung béc tham két hop voi gia tai trude hoac béc tham két hop bom hat chan khong dugc
str dung rat rong rii & cac khu vuce dat yeu trong va ngoai nudc. Bic thim ¢6 chirc nang day nhanh toc do
thoat nudc trong qua trinh c¢b két ctia dat va mot phan lam ting stc khang cit cta nén dat yéu [1-7]. Dén
nay bac thAm phan 16n duoc san xudt tir cac loai vat liéu nhwa déo (polymeric prefabricated vertical drain)
dugc ché tao ¢6 1561 bén trong la nhya bén ngoai 1a 16p vai tong hop, do do co nhitng m61 quan tam dang ké
boi anh huong cua ching dén moi truong trong 16p d4t va muc nudc ngdm phia dudi cong trinh. Doi véi
truong hop gia tai trén nén dat yéu két hop bién phap thoat nude thang dimg, viéc tinh toan thiét ké xir ly
nén dét yéu bang bac thim dugc dwa vao céc Tiéu chuan Qudc gia nhu 22TCN 262-2000 [8] hay TCVN
9355:2012 [9], trong d6 bac thAm duoc ché tao sdn boi nhua déo. Phan 16n céc tai lidu su dung trong viéc
thiét ké tinh toan xtr Iy chua xét va nghién ctru dén vt lidu thoat nudc bang vat liéu thién nhién bang phé
thai. Theo sy tim hiéu ctia nhém tac gia, phuong phap nay ciing chwa dugc dé cap trong cong nghé xir Iy
nén dat yéu & Viét Nam.

Hau hét hién nay cac cong trinh xay dung dugc xtr Iy nén dat yeu bang phuong phap béc thdm két hop voi
gia tai trudc hode bom hat chén khong [10]. Tuy nhién, bac tham ché tao bang vat liéu nhya, viéc str dung
vat liéu nhya dé 1am béac tham ciing can phai han ché dan dé bao v€ moi truong va hé sinh thai. Dong thoi
loai vat liéu ty nhién ciing trd nén phd bién hon trong nhimg ndm gan day. Nhitng phat hién nay mang dén
cho céc vat liéu ty nhién mot co hoi thue sy dé thay thé viéc str dung vt liéu nhya. Loai vét li¢u thién nhién
nay c6 dang soi XOp ¢6 tinh hat nude va dan nude kha tdt, tuy nhién béc thAm bang vat liéu nhua van 1a su
Iira chon cho da sb cac cong trinh xay dung & trong nuée khi xir 1i nén dét trén nhimng khu vuc dat yéu. Hién
nay, trong nudc van chua cé d& xuat mot loai vat liéu nao khac dé thay thé vat liéu nhya béng mot loai vat
liéu thién nhién, than thi¢n v6i moi trudng.
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Gan day nhoém nghién ctru dia k¥ thuat tai truong Pai hoc Wollongong & Uc da va dang nghién ctru loai
bac thim sir dung loai vat liéu ty nhién nay [11-14]. Nhimng nghién ciru nay tap trung nghién ctru kha ning
thoat nudc va co ché dan nude trong cac loai vat li€u tu nhién. Ngoai ra, loai bac thAm nay c6 kha nang
phan huy va tranh nhiing anh huong dén moi truong. Nhiing nghién ciru nay ciing chua di sau Gmg xu lun
va so sanh ng xu cd két nén dat yéu c6 gia c6 cac loai béc tham khéac nhau. Do d6 tmg xtr c¢6 két cua dat
yeu 6 gia ¢d vat lidu ty nhién can duge 1am rd va can duoc danh gia kha ning tmg dung thay thé cac loai
béc tham cil.

Trong nghién ctru nay, nhom tac gia dé xuét sir dung loai vat liéu ty nhién hodc vt li¢u ty nhién phé thai
béng vat liéu soi 1a so dira dé lam chtrc ning thoat nude ding nhu cac loai giéng thAm thong thuong. Dé
xudt nghién ctru nay nham muc dich tan dung nhiing vat lidu co san, phod blen ¢ Viét Nam, kha ning phan
huy sinh hoc cao, qua d6 cai thién méi truong trong 16p dat yéu duoc gia cb. Dé thuc hién dé tai nay, nhém
tac gia s& thuc hién mot sd thi nghiém cd két ciia try dét trong phong thi nghiém véi nhiing diéu kién cd két
khéac nhau nhu: tru dit co gia ¢ béac thAim thong thuong, tru dat gia ¢ bac tham béng vat liéu tu nhién (&
day sir dung so dira) va try dat khong cé gia ¢b bac tham. Két qua thi nghiém s& danh gia kha niang st dung
thoat nudc ctia bac thAm 1am tir vat liéu tu nhién. Qua d6 danh gia kha ning st dung phuong phap méi nay
thay thé cho vat liéu nhua c6 tac dung dé 1am vat liéu thoat nudc phuc vu cho cac cong trinh thyc té.

2 PHUONG PHAP NGHIEN CUU
2.1 M6 hinh va thiét bi thi nghiém
Trong ngh1en clru nay, thi nghiém lin cd két duoc thuce hién trén ba tru dat c6 kich thudc nhu nhau véi cac
truong hop gia c¢b khac nhau dé s0 sanh Umg xu cb két. Cac truong hop cu thé nhu sau: (1) Truong hop 1
(TH 1) la try dat chira dat yéu c6 cim bac thim tu nhién; TH 2-tru dét chia dat yéu c6 cim bac tham thong
thuong (bac tham dang str dung ngoai hién trucrng) TH 3-tru dit chira dat yéu khong ¢ gia cb bac tham.
Tét ca cac mau try c6 cung kich thudc tru dat voi dudng kinh trong cua try 1a 160 mm, chiu cao khoang
khong cua try 12 450 mm. Vit liu try duge lam bang thuy tinh dé dam bao d6 cung thanh nham khdng ché
bién dang theo phuong ngang, tur do tao ra mo hinh lin c6 két mot chiéu. M6 hinh 1an ¢6 két duge xay dung
v6i dang thoat nudc mot chiéu & bién trén, chiéu day 16p cat bén trén dugce bd tri mot khoang 75 mm, chiéu
day 16p dat yéu 1a 375 mm, & giita 16p cat va lop. dat yéu dugc ngan cach boi 16p gidy tham nudc ¢ tac
dung ngan can sy hoa 14n ciia 16p cat bén trén xudng 16p dat yéu bén duoi. Cac bac tham trong cac TH 1
va TH 2 dai 350 mm tinh tir mat 16p cat. Tai trong 1én tru dat dugc truyén tai thong qua tam thép dugc dit
theo duong kinh trong cia try va nim bén trén bé mat 16p cat véi tac dung truyén va phan bd tai trong.
Thudc vai dugce dan truc tiép 1én thanh tru dé do d6 lin cua khdi dat trong qua trinh ¢ két do tai trong
ngoai gay ra. Chi tiét thiét bi va mo hinh thi nghiém duoc trinh bay qua Hinh 1.

Bactham tw nhién  Bacthdmthongthuong  Khong bac thé

Hinh 1: Hinh anh mé hinh thi nghiém
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2.2 Vit liéu thi nghiém

2.2.1 Pit bun yéu

Trong lan thi nghiém nay nhém nghién ctru ¢6 dua ra sy so sanh tng xir cd két cua 3 tru dat bao gdm béc
thdm tu nhién, bAc thAm nhan tao va try khéng co bac tham. Piéu kién dé thuc hién dugc thi nghiém nay
thi phai c6 mau dat that sach s&. Mau dat dugc thu thap tir d¢at bun khu vuc Ap Ring Dau, xa My Hanh
Bic, Puc Hoa, tinh Long An. Vi tri léy mau dit duoc thé hién nhu Hinh 2.

i ./\‘/'L/

\Vu

Hinh 2. Vi tri iy mau dit thuoc xa My Hanh Bic
(https:/ivi.wikipedia.org/wiki/M%E1%BB%B9 H%E1%BA%A1lnh_B%E1%BA%AFC)

Dit duogc thu thap ¢ do sdu 3 m dudi mit dat. Vi ban dau dat bun co dang kho, cimg 13n nhiéu tap chit nhu
vo dc, vo xa ban, 14 va dam cdy, nén sau khi thu thap mau, dat duogc phoi va lam nho bang chay cao su, sau
d6 cac tap chat 14y hét khoi dat. Trude tién, tién hanh thu thap cac miu dét yéu xac dinh luong vira di va
xtr 1y bang cach phoi kho, loai bo cac loai tap chat nhu ré cay, soi, d4,...bang cach sang qua ray min 2.5mm.
Hinh 3 trinh bay mot sé cong tac chuan bi dat yéu sir dung trong thi nghiém.
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(b) Cong tac lay tap chét trong dét

i NG Ty

au khi 1dy tap

chét
Hinh 3. Mot sb cong tac 1am sach mau va chuan bi mau dat

(c) Datsach

Sau d6, tién hanh tao do 4m dé cho mau dit cua cac mau thi nghiém cé do 4m nhu nhau b.%mg cach cho
nude vao dat va dem di sdy dé co dugc do am twong dong. Pat bun yéu sau d6 dugc chuan bi véi do am
khoang 50-60% nham dua vé dat dang bun yéu (dua vao khai niém dat yéu cua Terzaghi va Peck 1967).
Trong nghién ctru ndy, d 4m trung binh cac mau dét 1 55.57%. Hinh 3 trinh bay mot sb cong tac chuin
bi dat yéu sir dung trong thi nghiém.
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a) Mau 1 chua si b) Mau 2 chua s ¢) Mau 3 chua sé

d) Mau 1 sau sdy d6 am e) Mau 2 sau siy do 4m f) Mau 3 sau siy d6 am
W=55.78% W=55,57% W=55,56%

Hinh 4: X4c dinh d6 4m cho ba binh thi nghiém

2.2.2 Cat

Trong nghién ctru nay, cat dugc st dung nhu vat liéu thoat nudc, 16p cat dugce dép trén 16p bun yéu voi
chiéu day 75 mm. Cat thay sinh 1a mot loai cat sach khong tham nudc va trong thi nghiém nay ngoai vai
tro nhu vat liéu thoat nudce, 16p cat con dong mot vai tro kha 1a quan trong trong viéc phan bd tai trong 1én
déu 16p dét bun dé han ché tinh trang 1an 1éch dan dén sai két qua thi nghiém. Trong thi nghiém nay, cat c6
trong lugng riéng 1a 20 kN/m®. Hinh 3.4 m6 ta hinh anh cat st dung trong thi nghiém

Hinh 5. Hinh dang cat st dung trong thi nghiém

2.2.3 Béc thim ty nhién

O thi nghiém nay nhom nghién ctru da chon so dira dang soi 1a vat liéu chinh dé ché tac thanh bac tham tu
nhién. So dira c6 kha nang phan huty sinh hoc cao rat nhiéu lan so voi nhura, tuy nhién phai mat dén vai nim
dé soi so dira c6 thé bi phan huy, qua trinh khir lun bang bac tham dién ra trong thoi gian ngan chi kéo dai
trung binh khoang vai thang nén chat luong bac tham s& khong bi anh huong dang ké. Pic tinh cua so dira
diém manh & day do chinh 1a kha nang gitr cling nhu hut nuéc, do do chét luong soi dugc lya chon phai co6
tinh hit nude cao va co tinh ddng bd nén chung toi di quyét dinh chon so dira 1a thanh phan quan trong
trong bac thdm nhén tao. Trong nghién ctru nay, soi so dira dwoc sir dung 1a loai tach theo phuong phép
thanh dang chi r6i v&i dudng kinh sgi trung binh 14 0.37mm. Kich thudc bac tham nhan tao dugc tao ra
phai bang kich thudc bc tham thong thuong, véi bac tham nay kich thudc dugc chon c6 duong kinh 1a 25
mm. Pau tién, chon loai 6ng tru PVC c6 duong kinh 25 mm va mdt manh vai thdm hat nude tbt, sau dé
ludng méanh vai (d3 duoc may va dai hon dng) vao trong ng nhya PVC. Khi manh vai di vao trong thi luc
nay s& trong nguoc manh vai vao éng dé 1am cang vai, tir d6 dé c6 dé day so dira vao d& dang. Ddi vai bac
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thdm nhua, duoc ciu tao béi 2 thanh phﬁn gém phﬁn 161 nhya thoat nudc va dugc bao boc bén ngoai bﬁng
16p vai ngan hat min di vao bén trong 161 va c6 chi€u day bac tham 1a 3 mm. Hinh 3.5 mé ta hinh dang va
cach tao loai bac tham soi tir so dira.

Hinh 6. Hinh dang soi so dira va thiét bi tao miu bac tham

2.3 Cac budre thi nghiém

Sau khi ta di chuan bi day di cac yéu t6 can thiét nhu: dat ban yéu, cat, bac thAm tw nhién va nhan tao, tai
trong, binh try thity tinh. Dau tién 1a phai cho mau dét bun vao 3 binh ¢ cling d cao tuong g véi 3
truong hop (TH1, TH2, TH3). Liic ndy ta cho 1an luot bac thdm ty nhién, bic tham nhén tao vao binh 1 va
binh 2. DBé qué trinh hit nude bac thAm s& dién ra déu hon & cac mat cét ngang cua hinh try, phai cam that
thang vao tdm ciia binh thiy tinh tru tron. Binh thir 3 s& khong c6 bac thim nén ta s& bo qua budc cam bac
thAm ¢ moé hinh thir 3. Tiép theo ta dép mot 16p cat (nhiém vu thoat nudc) twrong tmg vao 3 binh. Sau d6
dit tAm thép mong bén trén 16p cat nham phan b tai trong 18n 16p cat. Thude vai duge dan doc theo binh
dé quan sat d¢ 1an khi ta bat dau gia tai. Hinh 3.6 mo ta diy da mo hinh thi nghiém véi 16p cat.

Budr tiép theo dé tiép tuc véi trinh tu thi nghiém, ta s& bat dau gia tai va cho cb két 1an lugt ddi véi 3 binh.
Céc cap tai 1an lugt nhu sau: 2kg, 2kg, 2kg, 5kg véi thoi gian cho ¢ két khoang tir 5-10 ngay. Luu y rang,
Khi dit tai cling phai dat tai tAm ctia binh, tai s& dugc phan bd déu qua tim sat va 16p cat nhu vay ta s& xem
nhu 16p dat bun duoc gia tai phan bo déu. Ta quan sat dd lan lac ddu chua va sau khi gia tai qua thudt vai
dd duogc dan 1én tru thuy tinh. Sau mdi 14n gia tai thi quan sat 30 phut dau tién vi lac nay s& xay ra hién
tugng lGn xay ra nhanh. Qua trinh quan sat ban dau s& chia lam 3 c6t méc ctr 10 phut ta s& ghi lai d6 lan
mdt lan. Sau mdc thoi gian do6 ta s& ghi cach 1 ngay danh dau s6 lidu 1 1an. Hinh 7 mo ta mo hinh thi nghiém
cho 3 binh sau khi dat tai lan 1. Trong d6 Binh I 14 binh dat gia ¢4 bang bac thim ty nhién soi dira, Binh II
12 binh dat yéu gia ¢ bang bic thim thong thuong, Binh III 1a binh chira dét yéu khong c6 bac thdm.

- e -
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3 KET QUA VA THAO LUAN

Bang 1 trinh bay két qua thi nghiém vé tmg xir 1an ¢6 két ctia cac mau try dat dugc gia ¢b bang cac loai bic
thAm khac nhau. Trong d6, cac mau 1 (str dung bac thim ty nhién 1a soi so dira) va miu 2 (sir dung bic
tham thong thuong) da duoc phat huy tac dung hon nhiéu so véi mau 3 khdng co gia cd bac tham. Nhin
chung, & giai doan dau chét tai cac mau tru dat Iin kha nhanh 1a do do Itn nhét thoi, d6 1an cta bac tham
tu nhién str dung soi so dira ¢ phan nhanh hon hon so v&i bic thim nhan tao, riéng mau dit khong gia c¢b
bac thim thi ¢6 d¢ 14n thip hon nhiéu so véi 2 loai mau c6 gia c6 bac tham.

Béng 1: Két qua lin trong sudt qua trinh thi nghiém

N Do Ian (cm
T}éfll ﬂglléan Ngay Taa(tg‘))ng Béc thﬁ}m B.éci thégrn ! Khong gia
tu nhién nhan tao ¢0O bac tham
16h 0 0 0 0
16h8p 2 kg 7.8 7.5 7.5
16h15p . 2 kg 8.1 7.7 7.5
16h20p I thang 3 2Kkg 8.2 7.75 7.5
16h30p 2 kg 8.3 7.8 7.5
16h40p 2 kg 10.2 10.1 8.1
13h40p | 10thang 3 2 kg 10.4 10.3 8.9
10h45p | 11théng 3 2 kg 10.4 10.3 8.9
14h25p | 14 thang 3 2Kkg 10.4 10.3 8.9
8h10p 17 thang 3 4 kg 105 104 9
12h30p | 20théng 3 4 kg 10.6 10.5 9
11h 21 thang 3 4 kg 10.6 10.5 9
9h 22 thang 3 4 kg 10.6 10.5 9
10h 23 théng 3 6 kg 10.7 10.6 9.1
11h 24 thang 3 6 kg 10.8 10.6 9.2
12h 26 thang 3 6 kg 10.9 10.7 9.2
9h 28 thang 3 6 kg 11 10.7 9.2
10h 29 thang 3 6 kg 11 10.7 9.2
13h 2 thang 4 6 kg 11 10.7 9.2
14h 3thang 4 11 kg 11.2 10.8 9.3
12h 4thang4 | 11kg 11.3 10.9 9.4
13h 5thang4 | 11kg 114 11 9.5
13h 6thang4 | 11kg 115 111 9.5
13h 7thang4 | 11kg 11.6 111 9.5
14h 8thang4 | 11kg 11.6 111 9.5

Nghién ciru nay tap trung khao sat qua thi nghiém sy khac nhau giita d6 lun ctia khdi dat co gia cd bac tham
ty nhién so v&i bac tham bang nhya (PVD). Dua véao két qua do lun cia cac 16p dét trong cac binh duge
trinh bay trong Bang 1, cho thdy do lun dbi véi dat yéu trong binh co gia cd bac thdm ty nhién str dung soi
so dira luon 16n hon tai mot thoi diém quan sat. Do lun nay 16n hon nhiéu so véi truong hop binh thir 3
khong str dung bac tham va ciing 16n hon binh dét yéu sir dung bac thdm thong thuong, tuy nhién két qua
nay khong dang ké. Su khac biét d6 lun cua binh 1 va binh 2 dang ké khi tai trong 16m & cap tai 11 kg. Két
qua nay cho thiy soi so dira c6 thé sir dung dé ting toc do cb két trong dat yéu. Tir d6 co thé cho thiy kha
nang st dung loai vat li€u ty nhién dé sir dung trong viéc san xuét loai vat liéu thoat nuée théng ding va
sir dung trong cong nghé gia c¢b dit nén.
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4 KET LUAN

Trong bai bao nay, nhom tac gia tién hanh mé hinh thi nghiém ¢ két cho 16p dét yéu sir dung mot loai bac
thim tir vat liéu ty nhién tao ra tir phé thai nhu vét liéu soi so dira. Cac mé hinh ¢6 két twong duong bao
g6m mot mo hinh str dung bac thadm thdng thuong va mot md hinh khong ding bac tham ciing duoc tién
hanh dé phan tich va so sanh dé dua ra nhan dinh vé kha nang ap dung bac thdm tu nhién trong thuc té,
trong d6 kha nang tang toc do cd két dugc nghién ctru. Két qua thi nghiém cho thdy rang do lan cta 16p dat
yéu khi dugc gia cb bang bac thim ty nhién ludn 16n hon d6 lin ciia 16p dat yéu gia c6 bang bac thim thong
thuong va 1op dat yéu khong dugc gia c¢d. Tlr d6 cho thay vat lidu phé thai so dira c6 thé st dung dé thoat
nudc tot nhu vat liéu bac tham bang nhua déo (PVD dang sir dung hién tai). Két qua nghién ciru nay c6 thé
lam tién d& cho nhimg nghién ctu tiép theo cho viéc san xut va sir dung béac thim tir thién nhién va vat
liéu phe thai trong diéu kién tai Viét Nam. Viéc ung dung loai tiét dién cua bac thdm tu nhién nhu trong thi
nghiém da phan 4nh dugc kha nang cd két cua vat liéu, dé xuét nhitng nghién ctru tiép theo thi nghiém bac
tham ché tao tir so dira co cach b tri bic thdm khac nhau theo mot tiét dién khac (Iudi tam giac déu, hinh
vuong...) dé thu thap duoc nhidu thong so, dir liéu tdi vu nhat md ra huéng phat trién méi cho viée ung
dung loai bac thim nay vao cong trinh thuc té. Vi nhitng nghién ctru bude dau dé tim hiéu dic tinh cling
nhu quan sat chirc nang khir lun cta loai vat liéu so soi nay da cho thiy két qua rat tét, kién nghi nhing
nghién ciru tiép theo sir dung cac loai cong cu thi nghiém tién tién hon nhu chuyén vi ké va trang thiét bi
hién dai dé phan tich va 1am rd hon dé som dua loai vat liéu soi so dira ndy ché tao bac tham va dua vao
cong trinh thuc té

LOI CAM ON

Chu nhiém dé tai, nhom nghién ctru trén trong cam on Trudng Pai hoc Cong Nghiép Tp. HCM da (;éip kinh
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STUDY ON USING VERTICAL DRAIN MADE FROM NATURAL MATERIALS TO
SPEED UP CONSOLIDATION RATE OF THE SOFT SOIL LAYER
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Abstract. It is well-known that soft soil treatment technology using prefabricated vertical drain (PVD)
combined with preloading is widely used in soft soil areas in Vietham and around the world. In the role of
soft soil treatment, the function of PVDs is that accelerates the consolidation rate and increases the shear
strength of the subsoil. In practice engineering, the PVDs have been manufactured from polymeric
prefabricated vertical drains, so there has recently been considerable interest in their environmental effects
in the soil and groundwater levels below the construction. In this paper, the authors propose to use a waste
natural material such as fibrous material such as coconut fiber to perform the function of vertical drainage
as conventional PVDs. This research proposal aims to take advantage of available materials, common in
Vietnam, with high biodegradability, thereby improving the environment in the soft soil improvement. To
carry out the research, the authors will perform a serious consolidation experiments of soft soil column in
the laboratory with various conditions such as: soil column installed by conventional PVDs; soil column
installed by natural PVDs (using the coconut fiber) and soil column without drainage installation.
Experimental results show that coconut fiber waste material can be used to drain as well as the current
PVDs. The research results serve as a premise for further studies on the use of natural PVDs in production
and application conditions in Vietnam.

Keywords. prefabricated vertical drain, natural PVD, environmental protection, consolidation settlement,
soft soil.
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