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NGHIEN CUU THIET KE CAU TRUC THAM TUO1 MO

CHO CAY TRONG ' VIET NAM

STUDY NEW STRUCTURE DESIGN OF IRRIGATION MATS FOR CROPS IN VIETNAM

TOM TAT

Hién tai, trén thi truong thé gi6i cd rét nhiéu cong trinh nghién ctu vé cau
tric tham twdi. Tham tudi 3 I6p cla Dl 1a mot trong nhiing loai tham twéi st
dung vat liéu dét dang dioc ban va si dung phd bién. Bai bao Ia két qua phan
tich cdu trlic tham tudi 3 6p cla Bic, trén co s6 dd thiét ké chirc ndng va cdu tric
cho mau tham tuéi méi. Mau tham tuéi méi duoc ddt dudi mat dét, véi do sau
tlly thuc vao cdy trong. CAu tric mAu tham méi thiét k& gm ¢o 4 16p voi 6 phan
tl chirc nang: bao vé tham, cho nuéc tham qua; trir nuée dung ngay; bom nuéc
va chdng lan; bé trir nwée dung dan; chdng that thoat nrde; dan nudc vao tham.
V6i cau tric tham moi thiét ké da tang dung lvong chira nwée va c6 gidi phap
chiu nén do ban thén trong lrong clia gia thé va cay gay nén. Cau tric tham méi
thiét ké nay da giai quyét duoc ton tai tham twdi 3 16p cla Bic va co thé s dung
thir nghiém cho cay trong & Viét Nam.

Tlr khda: Tham tudi, vat liéu dét, cay trong, gia thé, dung lugng chivanude.

ABSTRACT

Currently, the world market has a lot of work on the structure the
irrigation mats. Irrigation mats German's 3 layers is one of the irrigation mats
that use textile materials are popular soldding and ussing. The article is the
result of structural analysis irrigation mats the German's 3 layers, on that
basis, design functional and structure for new irrigation mats samples. New
irrigation mats sample was placed under the ground, with a depth depending
on the crops. New mats design sample structure includes 4 classes with 6
functional elements: protect the mats, for water infiltration; water storage
used immediately; water pump and anti-depression; water storage tank for
use gradually; prevent water losses; water into the mats. With new mats
design structure has increased water storage capacity, and have solution
compressible by weight of the substrate itself and trees itself caused. This
new mats design structure has solved the existence of the irrigation mats
German's 3 layers and can use test for crops in Vietnam.

Keywords: Irrigation mat, textile materials, crops, substrate, water storage
capacity.
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1.DAT VAN BE

Mot trong nhirtng phwong phap twéi nuéc hién dai cla
thé gi6i cho san xuét néng nghiép la st dung vat liéu dét
dé thiét ké tham twéi trir va cap nuwdc cho cay trong. Hién
tai, trén thj trwvong thé gidi cé rat nhiéu cong trinh nghién
clru vé cdu trdc tham tuéi [5-8]. Trong d6 tham tuéi 3 I6p
clia Blrc (BEWASSERUNGSMATTE AQUAFOL) la mot trong
nhitng loai tham twéi dang dwoc ban va st dung phé bién.
Cac rng dung cua né dugc gi6i thiéu dung trén va dudi
mat dat. Nghién ctru thyc nghiém cu trac tham tuéi nay
cho phép ké thira dwgc tw duy logic clia viéc b6 tri vat liéu
dét trong tham twéi, dong thoi biét dwgce chlng loai vat liéu
duoc st dung.

DE tlrng budc lva chon vat lieu dét thiét ké tham tuoi
mau, bai bao phan tich ciu trdc tham twdi ctia Birc. Trén co s¢
phan tich tham tuai, thiét ké chic nang va cau tric cho mau
tham tudi méi ph hop véi mot s6 cay trong 6 Viét Nam.

2. DOl TUONG VA PHUONG PHAP NGHIEN CUU
2.1. B6i twgng nghién ctru

Ba6i twvogng nghién ciru la ciu tric thdm twéi cla Dlc,
chirc ndng va céu trdc cho mau tham tudi mai thiét ké.
2.2. Phuong phap nghién ctu

C&u tric mau tham tudi d6i chitng clia Birc dwoc phan
tich bang kinh hién vi s6 AM 313T (Digital Microscop Dino-
Lite AM 313T Plus) clia Bai Loan (hinh 1), d6 phéng dai tir
0+250 lan, phan mém dé do kich thuwac, tinh chu vi, dién
tich... Thi nghiém dugc thyc hién trong méi trwdng khéng
khi tiéu chuan cta Trung tdm thi nghiém vat liéu dét may
va da giay, Vién Dét may da giay va thoi trang, Trwong Pai
hoc Bach khoa Ha Noi.

Hinh 1. Kinh hién vi s6 AM 313T clia Dai Loan
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Phuong phap xac dinh mat do soi cla vai dét thoi theo
tiéu chuan TCVN 1753 : 1986 [1].

Phuong phap xac dinh khéi lwvgng trén mot don vi dién
tich theo tiéu chuan ASTM D-3776 [2].

Phurong phap xéac dinh chiéu day vai theo tiéu chuan
ASTM D-5199 [3].

Xéac dinh d6 chira day dién tich (Es) theo cdng thirc sau:
E,=E, +E,-0,01E,E, (%) [4]
Eq = Mydq (%) [4]
E.=M,d,(%) [4]

Trong dé:

dg: Prdng kinh sgi doc (mm)

d,: Puong kinh sgi ngang (mm)

M, : Mat d6 sgidoc

M,: Mat do s¢i ngang
3. KET QUA VA DIEN GIAI PHAN TiCH KET QUA
3.1. Phéan tich thdm twéi ctia Blrc

3.1.1. Cau trac cha tham tudi

St dung kinh hién vi s6 AM 313T dé phan tich cau tric
tham tudi. Anh hién vi chup cdu tric tham tuéi cta Bic
dugc gidi thiéu trén hinh 2.

Qua céc anh chup chi tiét trén hinh 2b va 2¢ c6 thé thay:
tham tu6i nay co két cau 3 1op. Lop 1 (L1) trén cung la vai
dét thoi soi det (soi cat) (1), 1op 2 (L2) & gilta la vai khdng
dét (2) va lép 3 (L3) duw6i cung la I6p mang (3). Boc bé 16p
L1 valdap L3 co thé thay, vat liéu lop L2 la tdm vai khong dét
duoc lien két bang phrong phap xuyén kim (cac 16 kim
xuyén 7) (hinh 2e). Trén hinh 2a ciing cho thay, cac dau xo
(6) clia I6p L2 dwoc nhd 1én qua bé mét che chan cia 16p
L1. Diéu nay cho thay I¢p L2 dwgc xuyén kim cung 16p L1.

Q. e \‘ el it

BEWASSERUNGSMATTE AQUAFOL
1mx50m: 3lit/m?

(a) Nhin tlr trén xudng

=

oo

[Co

(c) Mt catngang

(b) Mét cét doc
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2 ) % = 4 o 85N .
(d) Cau trdc Iop 1(L1) (e) Cau triclép (L2)

1:16p 1(L1); 2:16p 2(L2); 3: 16p 3(L3); 4: soi doc; 5: s0i ngang; 6: dau x l6p 2
nho Ién trén [6p L; 7: cc 10 kim xuyén

Hinh 2. Cau tric tham tuoi clia Blc

3.1.2. Thongs6 k¥ thuat chia tham tudi

Két qua thi nghiém xac dinh cac thong s6 ky thuat cda
cac phan tlr cau tao cla cac I6p tham tudi cla Blc dugc
bi€u thi trong bang 1.

Bang 1. Thong s6 k§ thuét clia vat liéu lam tham tuoi cla Dic

Lop| Khéi | DO | Matdd | Matdo | Chieu | Chiéu |bgchta
lvgng | day | docP, | ngang | rong | rong day
Im? | (mm)| (soi P.(soi | sgidoc | sgi dién
(g/m?) /10cm) | /10cm) | (mm) | ngang | tichE;
(mm) | (%)

L1 | 10012 | 0,20 | 951 572 12 15 100
L2 | 23220 | 245 - - - - -
L3 90,12 | 020 - - - - -
(Ghi chu: dau “-" khong thi nghiém)
K&t qua phan tich tham twdi clia Bléc ¢6 thé rat ra mot
s6 két luan sau:

Tham cé céu trac 3 16p:

- Lép L1 la vai dét thoi sgi PP (Polypropylene), c6 kiéu
dét van diém, c6 do chira day dién tich 100 %, khéi lugng
dién tich 100,12 g/m?, do day 0,10mm. L6p vai nay 6 chic
nang bao vé thdm twdi, ngan cadn ré cay xuyén qua pha
héng thAm dong thoi cho nuéc tham qua.

- Lép L2 la vai khdng dét xuyén kim xo PP, khoi luvgng
dién tich 232,20 g/m? do day 2,45mm. Lép nay c6 chic
nang dy trir mao dan va cap nuoc trén khap bé dién tich
cla tham tuoi.

- L&p L3 la mang PE (Polyethylene) khdng tham nuéc,
khéi lvgng dién tich 90,12 g/m? dé day 0,2 g/mm. Lop nay
dugc b6 tri duéi cling c6 chiic nang ngan can nuéc tham
xudng dugi thAm tuédi.

Tham clia B¢ khdng cé cdu trdc chéng nén va trir nwéc
dung dan.

Trén co s& phan tich tham tw6i chia Bléc nhuw trén, thiét
ké cho mAu tham tudi mai duoc trinh bay trong muc 2.2,
3.2. Thiét ké mau tham tu¢i moi

3.2.1. BO tri tham tudi

Mau tham tw6i méi duoc thiét ké dé dat dudi mat dat
(gia thé), véi do sau tay thudc vao cay trong can tudi sao
cho khéng can trd sy phat trién binh thedng clia bo ré cay.
Nhung dd gan dé cay ldy duoc nuwdc ma it phu thudc vao
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tinh mao dan cla gia thé. Tham twdi duoc thiét ké ddi nho
dé dat vira trong day chau cay. Tiép dén phd mot lop gia
thé day it nhat 5 cm (dd day phu thudc vao dé cao théng
thuwong cha bo ré cay thir nghiém vao thoi diém phat trién
I&n nhat). Sau dé dat cay giong Ién va pha ti€p gia thé 1én
dén mic phu hop dé dinh vi cay giéng. Sau khi cdp nuwoc
vao tham, nudc tir tham twéi sé dwgc tham Ién gia thé nho
Iirc mao dan tao ra dd 4m dong déu trén toan cho bo dién
tich gia thé. Khi cay can nudc, bo ré co thé hit nwdc lubn
san sang c6 dé dung trong gié thé theo nhu cau ma khéng
phu thudc vao thoi gian twéi, lwvgng nuwéc tudi, khéng phu
thubc vao ngay hay dém va méi trvdng xung quanh.

Quan hé vj tri clia cay va tham tuéi dugc gidi thiéu trén
hinh 3.

1: cy trdng; 2: chau trbng cAy; 3: bo ré cdy; 4: 6ng cdp nudc; 5: mAu tham
twdi; 6: dat (gia thé); F1: &p lvc clia gid thé va cay 1&n mau tham tudi;
F2: Iirc hiit nwdc cdia cay va lyc mao dan nude trong dét.

Hinh 3. Trang thai tham tudi trf va cdp nurdc cho cdy trong trong chau.

3.2.2. Thiét ké chirc nang cho tham twéi

Nghién clru t6ng quan [5-8] da cho thdy cac tham tudi
cu trac 3 16p c6 nhiéu wu diém vé st dung va gia thanh.
Tuy nhién, ching c6 mét s6 ton tai can duoc khic phuc 1a
dung lvgng chia nwoc va cdp nude con thdp dan dén chu
ky twdi bi ngan lai, thi hai 1a trong cdu tric chua co giai
phap chiu nén do ban than trong lveong clia gia thé va cay
gay nén. Hai van dé nay can duoc giai quyét trong thiét ké
thdm tudi méi. So do chirc nang tham twéi méi duogc trinh
bay trong hinh 4.

Cac phin tik chirc ning
ciia thim twoi thiét ké

A

LépLl LépL2 Onghom Lép L4 LépL3 9“3
(PT1) (PT2) 0X (PT3) (PT4) (PT5) aman
(PT6)
! | l | } !
Baové Trik Bom Bé Chéng Din
tham, nwde nIEGe Vi triv that nwde
cho nwdc dung chéng nwi'c thoat vao
thém qua ngay lin ding e tham
dén

Hinh 4. So d0 cac phan tit chic nang cla tham tuoi thiét ké

3.2.3. Thiét ké cau tao cho tham tuéi

V& logic, néu mu6n tang lugng nuéc trit dugc cda tham
can tang thé tich thdm hay d6 day tham. Tuy nhién do
phan b6 cua céc xo dét trong I¢p vai khdng dét L2 clia cac
mau tham théng dung theo mat phang ndm ngang, nén
néu chéng nhiéu l6p L2 1én nhau c6 thé tang dugc thé tich
chira nwéc, song sé khdng tang dugc lvgng nudc nha ra
cdp cho cay trong do chiéu cao mao dan ctia nudc theo
chiéu day ctia tham thap.

Duva trén nguyén ly ctia dén dau hoa cé thé thay, néu bé
tri mét bac hat tét theo phuong chiéu day cda tham sé co
thé hut duogc nhitng giot nwéc cudi cung & day tham. Bac
hat s& dong vai trd nhw cdc may bom lam viéc dya trén
nguyén Iy mao dan ma khéng can nang lugng dé bom
nuéc tir [6p day tham 1én Iop trik nwée L2 véi dung lvgng
theo yéu cau. So do cau tao tham tudi thiét ké dugc gioi
thiéu trong hinh 5.

Tl cau trac 3 16p cla tham B, thAm mai thiét ké da
dwoc phéat trién thanh cu trac 4 16p. Trong d6 van git
nguyén 3 |6p co ban clla mau Bic, dra thém vao két cau
I6p trit nudc L4 ndm gitta 16p L2 va I6p L3. DO day cia lop
nay quyét dinh dung luvgng trir nwéc t6i da cho thAm méi.
Céac 6ng bom duwoc bo tri trong 16p L4 nhwng theo phuong
vudng goc véi bé mat thdm coé chirc ndng bom nwéc tir mat
trén 16p L3 1én 16p L2, d6ng thoi dd clrng chiu nén ctia 6ng
bom cé chirc nang chdng Itn cho thdm. Cac dng bom véi
mat do cé trén mot don vi dién tich cha tham sé cap
thuong xuyén lién tuc cho thAm mét lwvgng nwéc theo yéu
cau cla cay.

L:16p L1, phantt 1 (PTL): béo vé thamva cho nuéc tham qua;

2:16p L2, phan tit 2 (PT2): tri¥ nuée ding ngay;

3: 6ng bom nudc, phantk 3 (PT3)

4:16p L4, phan tiy 4 (PT4): bé trlr nudc diing dén;

5: 16p L3, phan it 5 (PT5) chong tham:;

6: Gng dan nudc vao tham, phan tir 6 (PT6)

Cac mdii tén trong hinh vé la dirong di chuyén nwée trong tham tudi.

Hinh 5. Cau tao tham tudi thiét ké

Nhu vay ¢ cau trc mgi, tham tuci thi€t ké c6 4 1op va 6
phan t& chic nang. Do dugc ké thira tr mau tham tudi cda
B, vi vay vat lieu dv kién cho cac phan t& cu tao tham
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tudi clia luan an coi nhu da dwoc dinh hudng, chi c6 diéu sé
duoc lya chon trong s6 cac loai vat liéu dét duoc san xuat &
Viét Nam.

Sy phat trién mai & day so véi cac tham twdi thong
dung la I6p trlt nwéc L4 (4) va 6ng bom nuéc (3) dugc cay
vao trong tham, khién cho d6 day cla thdm cé thé nang
cao dén gi¢i han chiéu cao mao dan clia 6ng bom. Nho c6
cac 6ng bom (3) ma hau hét nuwéc du trir sé dugc ldy ra cho
cay slr dung theo nhu cau va con dem lai kha nang chéng
[Gn cho thadm twéi moi.

4, KET LUAN

Trén co s& phan tich tham tuéi clia Puc, bai bao da
thiét k& mau tham twdi moi 1an dau tién dwoc thuc hién &
Viét Nam.

Mau tham twdi maéi duoc thiét ké dé dat dwdi mat gia
thé, voi do sau tuy thudc vao cay trong can twéi sao cho
khodng can tré sy phat trién binh thuong ctia bo ré cay.

MAau tham twdi méi duoc thiét ké c6 4 16p va 6 phan tir
chirc nang: bao vé tham, cho nuéc thdm qua; trir nuédc
dung ngay; bom nuéc va chéng lan; bé trir nuwdc dung dan;
chéng théat thoat nuwéc: dan nwdc vao tham. Véi cdu trdc
nay, tham tuai thiét ké da tang dung luveng chira nudc, dan
nuoc va cé gidi phap chiu nén do ban than trong lvong cla
gia thé va cay gay nén, han ché dwoc ton tai clia tham tudi
316p chia birc.

Nhu vay, dua vao két cau tham tu6i méi thiét ké nay,
c6 thé lwa chon vét liéu dét ché thir tham twdi co 4 16p va
6 phan tit. Van dé nay sé duoc trinh bay & cac nghién clru
ti€p theo.
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