Cong nghiép rung

NGHIEN CUU CHONG THAM CHO PAP PAT VA NEN
BANG MANG CHONG THAM HDPE

Lé Thi Hué
Truwong Pai hoc Lam nghiép

TOM TAT

Tir thue té thiét ké, thi cong, sir dung va khéc phuc su ¢d, c6 thé thiy sy cb dap dit thuong co cac dang nhur:
su ¢6 méat 6n dinh vé thAm phat trién trong nén va than dap gay v& dap, sat mai thugng luu, sat mai ha luu,
tran nudc qua dinh dap va v dap bit ngudn tir sy ¢d cac cong trinh khac. Mot trong nhitng nguyén nhan
chinh gy ra la do dong tham trong than dép va nén. Véi loai cong trinh dau mbi nay d ton tai rat nhiéu hinh
thirc chdng tham, chiing khac nhau vé vat liéu va giai phap cong trinh. Bai viét gioi thiéu vat liéu méi chong
thAm cho than d4p va nén dic biét v6i nén thAm manh va ting thdm day d6 1a mang chéng thim HDPE.
Ddng thoi nghién ciru sy phu thude cua chiéu dai sdn phu vao 2 yéu td 1a hé sé thdm cia nén va chidu day
tang thdm tir 46 d6 tao co s& khoa hoc trong viéc lya chon chidu dai sin phu (chiéu dai mang chong tham
HDPE) ciing nhu bién phap chng thdm cho dap va nén hop 1y vé mit kinh té va ky thuat.

Tur khoéa: chéng thaAm, dap dat, mang ch("')ng thAm HDPE, mang dia ky thuit, san phu, thAm.

1. PAT VAN DE

Vé6i ho chtra c6 dap tao hd chu yéu 1a dung
vat liéu dat dap (dap dat) trén nén tham nudc
thi vin dé thim qua cong trinh 1 khong tranh
khoi, dic biét 1a khi xay dung dap trén nén boi
tich ven bién c6 chiéu day cat, cudi, soi 1on, hé
s6 thim cao va bién phap chéng thim truyén
thong nhu: tudng nghiéng két hop san phu
bang dat sét khong triét dé. Do d6, qua thoi
gian str dung, do nhiéu nguyén nhan khac nhau
hodc dbi khi do téng hop cac nguyén nhan da
c6 mot sd cong trinh xay ra su cd. Qua trinh

tim hiéu nguyén nhan céc su ¢ xay ra véi dap
dat thi mot trong nhitng 1y do chinh 13 dong
thAm trong than dap va qua nén dap hoic qua
céc vai dap. Cac hd dap nhoé & Viét Nam phan
16n duge xay dung tir nhitng nim 80 ciia thé ky
trude, lac nay do trinh do thiét ké, thi cong
cling nhu vat li¢u chéng thAm con nhiéu han
ché, nhiéu dap sau moét thoi gian lam viéce
thuong boc 16 cac hién twong thiéu 6n dinh
thAim nhu ro ri, mach dun, dién hinh nhu
Chanh Hung (1985), Thach Khé (1987), Nui
Mot (1998)...

Biang 1. Hién trang cac dip dit phén chia theo nguyén nhén sw cb

TT  Loaidap taohd  Sitma (t(f/‘o‘;‘-”“g lru zl‘t‘lll‘igt’-‘ll(’ét?j‘/g Thém (%)
1 Loailon 33,3 0 31,11
2 Loaivia 47,0 19,0 16,67
3 Loainhé 29,2 19,8 18,75
4 Loai rat nho 12,8 5,0 10,69
Binh quin 30,58 10,95 19,31

Qua bang 1 cho thay hién trong thim xay ra
v6i loai dap 16n 1a 16n nhat (31,11%), hién
tugng sat mai loai dap vura bi sy ¢b 1a 16n nhat
(47,0%), hién tugng i tran qua dinh thi loai
dap loai nho 1a chiém ty 1 cao nhat (19,8%).

Do vdy viéc nghién ctru giai phap chéng
thdm cho dap dét dap trén nén co tang tham day
(T > 8 m) bang vat liéu méi nhu mang chéng
thAm HDPE 14 rit can thiét nhim dem lai higu
qua kinh té, ky thuat cao, voi muyc tiéu 13 phai
dam bao céc tiéu chuan vé 6n dinh thim va xoi

ngﬁm, han ché luu luong thAm mat nude.
2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Ming chéng thim HDPE la mang polyme
téng hop & dang cudn hoac tAm, méng, dé udn,
c6 hé sd thAm rat thép, duoc st dung dé chéng
thdm cho cong trinh. Thanh phan c4u tao mang
chdng thim HDPE (High Density Polyethylene)
¢6 thanh phan co ban gém: 95 + 97% polyme;
2,0 = 2,7% bot than; con lai 1a chét chéng tia
cuc tim, chit chéng oxy hoa va chit én dinh
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nhiét.

Mang chéng thim HDPE c6 nhitng dic
chinh nhu: Hé s6 thim rat thip Ko = 1072 =
107'% cm/s; Mém déo, d6 dan dai 16n, d& lap
dat trong céac dia hinh phuc tap; C6 kha nang
chiu kéo va strc khang xuyén thing tot; Khong
bi tdc dong boi céc loai hoa chét va sinh vat, co
tinh tro voi kiém, diu va céc loai chat thai
khac; Khong gay tac hai moi truong, c6 thé 16t
chdng thdm cho ho chtra nude udng; San pham
dugc thi cong theo phwong phap han nhiét mbi
han kép, hodc han dun thi cong ky thuat phan
éng xuyén; Vat li¢u dugc san xuét tir hat nhya
HDPE nguyén sinh c6 phu gia chéng 130 hoa,
chéng tia cyc tim, khang hoa chét, 6 tudi tho
thiét ké khoang 50 nam; C6 kha nang khang tia
tor ngoai (UV), chiu dugc hoa chét.

Vé6i cong trinh 14 dap dit ta st dung mang
chéng thAim HDPE nhiam muc dich: Han ché
luu lugng thim cua dap; Giam ap luc tham
dudi ban day dé ting 6n dinh cho cong trinh;
Giam gradient thAm & ctra ra dé tranh cac bién
hinh thim cho dat nén.

Hién nay mang chong thim HDPE da duoc
mg dung rong rai & mot s6 dy an: lam 16p 16t
day chdng thdm cho cac nha may thai xi, bai
chén lap rac, nha may hoa chat, phan bon,
ngan cac loai hoa chét doc hai thim thiu lam 6
nhiém ngudn nudc ngam (Bai thai xi nhiét dién
Mong Duong 2, Quang Ninh; Bai rac Luong
Hoa, Nha Trang; Bai rac Son Tay, Ha Noi;
Khu xtr Iy chat thai rin Phuéc Hiép, Ca Chi,
TP H6 Chi Minh; Bii rac hd xir Iy nude thai
Pa Ning); Lot ddy va mai hd nudi thuy san,
chéng thim hd canh quan, hd san Golf, hd
chtra nude khu cong nghiép (H6 nudi tdbm Phu
Vang, Thira Thién Hué; HO6 nuoi tom tai Thanh
Hoéa; HO nudi tom Cat Hai, Binh Pinh; Ho san
Golf, hd canh quan Vinpearl Phu Qudc; Cong
trinh hd bun d6 - Nha may Alumin Nhén Co,
bak Nong; Nha may Nhiét dién Nong Son -
Quéang Nam); 1am mang phii ndi ham Biogas
(Hb Biogas Soc Trang).

2.2. Phwong phap nghién ctru

St dung phuong phap nghién ctru 1y thuyét

va phuong phap diéu tra khao sat thyc té dé thu

thap thong tin dic thu vé cac ddi tuong lién
quan nhu: dap dit, nén, mang chong thim
HDPE. Trén co s& do st dung phuong phap hé
thong héa mot cach khoa hoc, logic dong thoi
ap dung phuong phap mo hinh toan thong qua
phan mém tinh toan dé giai bai toan thim cua
dap khi lwa chon giai phap chéng thim bang
mang HDPE.

Cu thé dé giai bai toan thim nay ta str dung
phuong phap phan tir hitu han. Pay 1a mot
phuong phap rat tong quat va hiru hiéu, cho 10i
giai rat chinh xac ddi v6i cac bai toan ki thuat
khac nhau, cho phép giai cac bai toan thim cé:
mién tinh toan c6 dang bt ky, ké ca diém goc,
¢ diéu kién bién bat ky va mién tham c6 thé
ddng chat hodc khong dong chét. Véi sy hd tro
cia may tinh dién tor, phuong phap phan tir
hiru han da tré thanh thong dung va la mot
cong cu manh dé gidi cac loai bai toan tham
khac nhau: co 4p va khéng ap, 6n dinh va
khong 6n dinh, phang va khong gian...

St dung phin mém GeoStudio, Modul
Seep/W ciia Canada dé giai quyét bai toan
thim. Bo phan mém GeoStudio 2012 1a phién
ban nang cép cia Geo-Slope V.5 duoc lap baoi
GEO-Slope International Ltd — Canada, la
phan mém thuwong mai di duoc qudc té hoa,
phan mém gbém cé 8 chuong trinh con va c6
kha ndang mo phdéng cac bai toan trong dia ky
thuat va dia moéi truong. Modul SEEP/W la
phan mém phan tir hiru han dugc dung dé mé
hinh hoa chuyén dong ctia nude va phan bd ap
luc nude 16 rdng trong médi truong dat da.
SEEP/W c6 thé phén tich cac bai toan: Dong
thAm c6 ap, dong tham khoéng ap, ngdm do
mua, thAm tir bon chtra, ap lyc nudc 16 rdng
du, thim 6n dinh va khong 6n dinh, thim cho
d4t bio hoa va dit khong bdo hoa. ..
3.KET QUA VA THAO LUAN
3.1. Nghién ciru xic dinh chiéu dai mang
chéng thim HDPE (Ls)

3.1.1. Tiéu chi lwa chon chiéu dai méing
chong thadm HDPE va sé li¢u dau vao 1

a. Tiéu chi lwa chon chiéu dai mang chong
tham HDPE

Tri s6 chiéu dai mang HDPE (chiéu dai san
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trude hay san phi) Ls dugc xac dinh bang cach
liy theo tri s6 16n theo 2 diéu kién 1a khéng
ché luu lwong thaim qua mit cit dap va khéng

+q=qep

Thuong lay K¢ = 1% dén 2%; Wn: dung tich
ho chira tng véi MNDBT; T = 30 ngay.

Khdng ché gradien J: J < Jep.

Céc tri s6 gi6i han qep va Jp v6i trudng hop
dién hinh cua H6 chira nuéec Chanh Hung dé so
sanh lya chon céc thong s6 mang chong thim
HDPE:

Vih = 2,959 x 10°m?® (mg v6i MNDBT)

Lq = 541 m (chiéu dai dap dat tmg voi
MNDBT)

Qep=11,41 x 1073 (m%/s) vaqep=2,11x
107 (m?/s. m) (lay K= 1%)

Vé6i dit than dap 1a dat a sét: [Ja] = 0,85
(cong trinh cap III), theo TCVN 8216:2009
[Tiéu chuén thiét ké dap dat dap nén].

Vé6i dat nén 1a 4 sét: [Ja] = 0,45; cat hat
trung: [Ja] = 0,28 (cong trinh cap III), theo
TCVN

4253:2012 [Céng trinh thiy loi - Nén va cac
cong trinh thiy cong].

Vi dat ddp san pha dap 1a dat a sét: [Jspa] =
10,0 (cong trinh cap IIT), theo TCVN

8216:2009 [Tiéu chuén thiét ké dap dat dap
nén].

Vé6i san phu dap 1a mang chéng thim

ché gradien J cy thé nhu sau:
Khéng ché lwu luong thim qua mit cit dap
theo cac cong thuc:

+ Q0 —WC”
» T
+ W, =KW,

HDPE: [Jupre] = 15,0 (lay bing gradient cho
phép cia dat sét lam san phu, theo TCVN
8216:2009 [Tiéu chuan thiét ké dap dat dap
nén]). Ha luu dap c6 thiét bi tiéu nudc kiéu
ling tru da d6: [Ju]= 0,6 (cong trinh cap III),
theo TCVN 4253:2012 [Cong trinh thuy loi -
Nén va cac cong trinh thuy cong].
b. Cdc sé liéu dau vao va cdc truong hop tinh

Céc thong sd tinh toan ldy theo sb liéu tong
hop voi dap dat da xdy dung & Viét Nam
thuong gap:

- Bé rong dinh dép: B=5m.

- Chiéu cao dap: Ha= 15 m.

- Mai dap thuong luu: m; = 2,75.

- Méi dap ha luu: mo = 2,50.

- Cot nude trude dap: Hi = Ha — A, (lay A =
3m)=15-3=12m

- Liang tru thoat nu6c: Hr = 0,2Hqg; b = 2
m;m; =m>=2.

- Chiéu day tang thAm: T=8 m; 11 m; 14 m.

- Hé s6 thdm nén: Kn = n. 10 °m/s. (n = 1;
1,5; 2).

- Hé s tham cua dat dip dap: Kd = 10 m/s.

- Tong hop céac trudng hop tinh toan nhu
trong bang 2.

Bang 2. Tong hop céc trwdong hep tinh thAim

Trwong hop tinh Ha (m) T(m) K. (10° m/s)
1 15 8 1,0
2 15 8 1,5
3 15 8 2,0
4 15 11 1,0
5 15 11 1,5
6 15 11 2,0
7 15 14 1,0
8 15 14 1,5
9 15 14 2,0

3.1.2. Trinh tw tinh todn wng vdéi mot
truong hop

Ta c6 trinh tu tinh toan twong ung véi 1 truong
hop tinh & bang 2 nhu ¢ hinh 1.

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 4 - 2020 131



Cong nghiép rirng

Buwdc
5: Chay
chuwong
trinh dé
xac dinh

q.,d
tuong
ng voi
tri s6 Ls
d3 gia

thiét

Buwoc
6: Diéu
chinh tri

=5 L= Buwdc
thea (3] 7: Xuat
két qua

cac dieu
kién
khéng
ché& cta

Hinh 1. Trinh ty tinh toan

Két qua budc 1: Mo hinh tinh toan cho 1 truong hop tinh & bang 2 dugc thé hién ¢ hinh 2.
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Hinh 2. M6 hinh tinh toan
Két qua budc 4: Trinh bay ludi phan tor hitu  tam giac. Pong thoi khai bao vat liéu nén, than
han cua bai toan tinh tham qua nén va than dap  dép, vat liéu chong tham, lang tru thoat nudec.
(hinh 3). Lu6i phan tir ¢ dang hinh t&r giac va
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Hinh 3. So’ d6 chia lwéi phan tir va khai bao vat liéu

Céc hudng diéu chinh ¢ budc 6: - Néu q > qep gia thiét lai chiéu dai san phi
- Néu Jmax = Jep; q = qep chon ngay gia tri Ls (tang Ls cho dén khi dat q = qep);
gia thiét; - Néu Jimax > Jp gia thiét lai chidu dai san
- Néu Jmax < Jep; q = qep chon ngay gia tri Ls phu (ting Ls cho dén khi dat J = Jop);
gia thiét; - Néu Jmax < Jeop; q < qep gia thiét lai chidu
- Néu Jmax = Jep; q < qep chon ngay gia tri Ls dai san phu (giam Ls cho dén khi dat dugc mot
gia thiét; trong cac diéu kién khong ché).

132 TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 4 - 2020



Cong nghiép rirng

Két qua budc 7: Sau khi tim duogc chiéu dai
san phu pht hop Ls = 25 m ta c6 két qua tinh

toan thé hién nhu hinh 4.
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Hinh 4. Két qua lvu hrgng thim (q), gradient (J) twong wng véi tri s6 Ls

Két qua duong dang cot nude dugc biéu dién & hinh 5.
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Hinh 5. So' @6 dwdng ding ¢t nuée

Nhén xét: Vi gia thiét chiéu dai san trudc
Ls =25 m (chiéu dai sin phit HDPE) ta thay luu
lwong tham tinh toan q = 2,015.10(m’/s.m)
thoa mén Iuu lugng thim cho phép q < qep =
2,11.10°(m*/s.m); Jazp < [Jaap] = 0,85; Jy max =
8,0 < [Jupre] = 15,0 va Jspmax= 8,0 < [Juppe] =
15,0 thoa mén gradient ctia san phil, nén va than

dap cho phép. Nhu vay, phuong an nay dam
bao 6n dinh thAm cho cong trinh. Ngoai ra tri s6
q xAp xi tri $6 qep: q = qep.

3.1.3. Két qud tinh todn

Ta c6 tong hop két qua tinh toan chiéu dai san
phu khi thay ddi chidu day tang thdm va hé sb
thim ctia nén nhu bang 3.

Biang 3. Két qua tinh chiéu dai sin phi (Ls)

Ls (m = Ls/Hd
T (m) 1,0 1 =(1,5) 1=20 n=1, én 1,5  n=20
8 0 20 40 0,00 133 2,67
1 5 25 50 0,33 1,67 3,33
14 25 55 95 1,67 3,67 6,33

Hinh 6 va hinh 7 1a biéu d6 thé hién mbi
quan hé gitra chiéu dai sdn phu véi chiéu day

tang tham va h¢ so tham cua nén.
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Hinh 7. Biéu d6 quan h¢ & ~1n, T

3.2. Phin tich két qua
3.2.1. Anh hwéng h¢ so thim ciia nén

Tri s6 cua hé s6 thdm cia nén dugc danh
gia thong qua gia tri cua n = Ko/Ka. Ung voi
mot chiéu cao dap nhét dinh thi yéu cau vé
chidu dai san trudc (duge danh gia theo tri sé &
= Ls/Hd) tang theo hé s6 thAm cua nén. Can ctr
vao hinh 7, ta thiy khi n < 1,5 thi tri s6 & ting
twrong d6i déu dan (gan nhu tuyén tinh) theo 1,
nhung khi n > 1,5 thi d cong cua dudng quan
hé &~ 1 cang rd rét. Piéu nay cho thy khi hé
s6 tham cua nén vuot qué trén 1,5 14n so véi hé
s6 thim cua dap thi chiéu dai san phu yéu cu
tang rat nhanh va khi d6 giai phap lam san phu
bing mang chong thim HDPE khong con hop
ly do khéi lwong mang HDPE 16n. Khi dé
nguoi thiét ké can thuc hién so sanh kinh té ki
thuat voi cac phuong an khac c6 thé ap dung
cho dap dang nghién ctru.

3.2.2. Anh hwéng ciia chiéu day tang thim

Quan hé & ~ T, 1 cho thiy v&i mét chiéu cao
dap va hé sé thdm nén xac dinh thi chiéu dai
yéu cau cua sin phu ting theo chiéu day ting
thAm T: ting thdm cang day thi yéu cau chiéu
dai san phu cang 16n. Tuy nhién, voi két qua
hinh 6 thi quy luat tang ctia Ls theo T con phu
thudc vao chiéu cao dap hay ti s T/Hq. Vi
T/Hg < 0,6 thi tri s6 & ting tuyén tinh theo T,
con v6i T/Hg > 0,6 thi & tang rat nhanh theo T.
Diéu nay doi hoi ngudi thiét ké can can nhic
khi Iya chon giai phap san pha cho nhiing dap
dap trén nén cé chiéu day tang tham qua 16n,
khi d6 co thé két hop san phu vé6i cir (dong cir
& dau san pha) dé ting nhanh chiéu dai dudng
vién tham...
4. KET LUAN

Mang chéng thAim HDPE la mot loai vat
liéu mdi, c6 hi¢u qua chéng thAm rat cao, co
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thé str dung chdng thAm cho nhiéu loai cong
trinh khac nhau, trong d6 c6 dap dat trén nén
thAm manh va c6 chiéu day 1én két hop voi
than dap c6 hé sb tham 16n thi lam tudng
nghiéng ndi lién voi sdn phu déu bang mang
HDPE. Pong thoi nghién ciu tong quat xac
dinh chiéu dai san phu (Ls) phu thudc vao 2
thong sb 1a chiéu day tang tham va hé sb tham
cia nén di xdy dung dugc cac biéu do tong
hop quan h¢ Ls = f (T, Kq) 1a hinh 6 va hinh 7.
Céc biéu d6 nay cho phép xac dinh nhanh trj sb
Ls twong mg véi cac diéu kién cu thé cua cong
trinh nham phuc vu so sanh dé luya chon
phuong an hop ly trudc khi di vao tinh toan
thiét ké chi tiét. Trong trudng hop xac dinh
duoc trj sb Ls qué 16n thi cAn xem xét két hop
v6i cac giai phap chdng thim khac dé dam bao

diéu kién kinh té.
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WATERPROOFING RESEARCH FOR EARTH DAM AND
BACKGROUND WITH HDPE WATERPROOFING MEMBRANE

Le Thi Hue
Vietnam National University of Forestry

SUMMARY

From the actual design, construction, use and troubleshooting, it can be seen that the earth dam incident often
takes the form of instability problems developed in the foundation and the dam body causing dam break and
roof collapse. Upstream, downstream slope, overflow over the top of the dam and dam break originated from
incidents of other works. One of the causes is the seepage current in the dam body and the foundation. With
this type of focal building already exists many forms of waterproofing, they differ in construction solutions
and materials. The article introduces new waterproofing material for the dam body and the special foundation
with strong and thick permeable floors that is HDPE waterproofing membrane. At the same time, studying
the dependence of the length of the covered yard on two factors, the permeability coefficient of the ground
and the thickness of the permeable floor, thereby creating a scientific basis in choosing the length of the
covered yard as well as waterproofing measures for dams, and economically and technically sound.

Keywords: covered yard, earth dam, geomembrane, HDPE waterproofing membrane, permeable,

waterproofing.
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