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Tdm tdt: Trong thiit ki sua chira ndng cdp cdc dap ddt bj thdni ct'ic ky sir lim&ng chon giai phdp 
chdng thdm (bdng khoan phut, ldm tudng nghieng sdn phu.v.v. j ma it chon gidi phdp kiem sodt 
thdm. Kiim sodt thdm dugc hieu la gidi phdp de khdng sinh raxtji n}j.diu ca hoc lai bdt ky- khu vuc 
ndo trong ddp, hg thdp dudng bdo hda de bdo ddm dn dinh nu'ii hu hm. hiu hamg thdm nam 
trong phgm vi cho phep. De kiem sodt thdm cdn phdi thiet ke kci cau ihu va hu dhieong ^oi la 
tdng loc) bd tri tgi vi tri hgp ly, dung Ay thudt trong thdn vd nen ddp. Bdi bdo ndy dua ra m ^ ^ ^ ^ l 
nhdn xet vi cdng tdc thiet ki vd thi cong tdng loc hien nay a Viet Nam; de xudt mpt kit cdu idng 
loc kieu mdi dp dung cho viec siea chda, kiem sodt thdm d cdc ddp ddt viea vd nho hiin cd 
Tic khda: Kit cdu lpc vd thodt nirdc; Kiim sodt thdm; Dgp dat. 

Summary: In respect of design, repair, and upgrade earth dams affected by seepage issues, 
engineers often chose seepage prevention approaches (e.g. grout diaphrams, upstream inclining 
impervious blankets) instead of selecting seepage control approaches. Seepage control ii 
understood as techniques that do not allow internal erosion in the dam body, but they help !o 
lower the phreatic line for greater downstream slope stability and limU the leakage discharge in 
the permitted range. In order to control the seepage, it is necessary to design leakage water 
collecting and filtering structures (referred to as a filtering structure) and they should he 
reasonably arranged in the dam body and foundation with proper technical specifications. This 
paper provides analyses and remarks in design and execution of filtering structures in Vietnam 
as well as introduces a new type of filtering structure that is appropriate for repairing and 
seepage controlling in existing small earth dams. 
Keywords: Filter and drainage structures; Seepage control; Earth dams. 

1. DAT VAN DE Mdt dn dinh (23%): do mdt I n dinh nin mong 

Tfaeo bao cao cua Hdi dap ldn My, ^^^ '*^P ^''^"8 V̂*̂ ' ^rugt mai d dap ddt; (4) 

ASCE/USCOLD (nam 1975), cd 4 nguygn Nguyen nhan khac (6%): hu hdng ctia van, 

nhdn chinh gdy sy c l cho dap nhu sau: (1) Tran '•^^' ^° ^ ^ ^ ^ ^ ' ^^ P*̂ ^ ^°?'-

dinfa (38%): do sy cd khi md ctia, ndng lyc Tgi Viet Nam, trong danh muc 430 hd dap 

tran khdng dti; (2) Thdm, xdi ngdm (33%): do xudng cdp trong dy an WB8 sdp tiiln khai cdn 

tham qua nen, thdm qua than dap, thdm vai, ndng cdp stia chtia cd 40% dap phai chlng 

tiiam tigp xuc giua dat ddp va cong trinh; (3) thdm [4]. Cac pfauang an tu vdn thilt k l dl 

xuat thudng nghieng ve gidi phdp tdng cudng 
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hg luu nham myc tigu tang he sl dn dinh mai 
ket hgp md rdng dinh dap, dilu nay gdy lang 
phi va lam tang gid tri dy todn. Vdn de chdng 
tfaam hay kiem soat tfadm da dugc nfailu tac gid 
de ra [3] nham khuygn cao cac ky su dua ra 
gidi phdp hgp ly vl kinh tg - ky thugt, trdnh 
lang phi tien cua ma khdng dgt dugc faieu qua 
nfau mong mudn. 

Dap ddt khdng the chdng thdm tuyet ddi. Vi 
the an toan dap ddt ve mat thdm dugc hilu la 
khdng sinh ra xdi ngdm ca hgc tgi bdt ky khu 
vyc nao trong dap, hg thdp dudng bao hda dl 
bao ddm dn dinb mdi hg luu, luu lugng tham 
ttong phgm vi cho phep. Cfatic nang dd thudc 
vg ket cdu thu va lgc (thudng ggi la tdng lgc) 
bd tri tgi vi tri hgp Iy, dting ky thugt trong 
than va ngn dap 

2. VAI TRO CUA TANG LOC 

Dat dap dap, dat Idm tudng ldi la vat lieu cd 
chuc ndng chdn nudc, tinh nguyen trang ctia 
nd pfadi duy tri dugc trong sudt chu ky tudi thg 
cua dap. Tdng lgc ddng vdi trd nhu thigt bi bao 
vf faay CO cfag "cau cfai" de dam bao vat lieu ldi 
van hoat dgng dung. Kgt cau lgc vd thodt nudc 
la mdt phuang tien kiem soat va dan ddng 
cfaay ctia nudc tham ra kfadi dap dat. Nd dugc 
sti dung de ngan chdn sy dich chuyen ctia fagt 
ddt tti hoac gitia cac ddi kfaac nhau va/hoac tti 
ndn mdng ctia dap. Su dich chuyen dd, ndu 
kfadng dugc kiem sodt, cd tfae dan ddn phat 
tiign rd ri tap trung va cd tfag gay hgu qud 
nghiem trgng, trudng hgp cue doan Id vd dap. 
Trong thuc tl, khodng 50% cdc trudng hgp vd 
dap la do tfaam qua muc (Fell vd Foster, 2000) 
[6]. Sy cl va dap do nguygn nhdn thdm pfaat 
trien mdt each tu nhien vd bat dau tu vifc xdi 
mdn mOt vdi hgt ddt, thudng khdng phdt hien 
ngay dugc. Viec that tfaoat nhiing hat dat dd 
dan din rd ri ldn dan, rdi dan den xdi mdn dat 
nhilu ban. Qud trinh nay tiep tuc cho den khi 
nhgn bilt dugc, nhung thudng thi den giai 
doan nay la qua mudn, vd dap va hodn toan la 
khdng tfal ngdn dugc. Vl nguyen tdc, cdng 
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trinh dap dugc xdy dyng bdng vdt lieu phti hgp 
vd dugc dat trgn mgt nen mdng chdc chdn cd 
thg an todn ve thdm vd khdng can sti dyng tang 
lgc, bdng chting la nhieu dap dang boat dgng 
dugc xay dung da Idu ma kfadng cd tdng lgc. 
Tuy nhien, trong thyc tg do xdy dung au faoac 
dugc dat dap dap cd kha nang bi xdi mdn cao, 
hogc nen mdng bi phtic tgp cd the tao khd ndng 
thdm Idn. Do do, thiet ke tdng loc dugc su 
dung nhu mot bien phdp phdng thii bdt buoc 
di bdo ve an todn cho dgp. 

3. MQT SO QUY DINH TRONG H U O N G 
DAN THIET KE TANG LOC 

3.1. Quy djnh trong Tieu chuan My 
(FEMA-1970J [61 

3.1.1 Dieu kien phdi dp dung tdng lgc 

Khi thigt ke dap dat, gap cdc digu kien sau ddy 
can thiet ke tang lgc phti fagp: 

- Khdi ddt ldi dap khdng deo (chi sd deo [Pl] 
< 7) do kfadng cd san vat lieu vdi cac gia tri Pl 
cao hem. 

- Dat dap dap vd/faodc ndn mdng dap tfaugc 
logi dat cd tinfa set. 

- Dat nen de hi tan ra-rtia trdi. 

Tiem an lun cfaenh lech theo huong ngang 
vdi true dap. Tinfa frang dd cd tfag xdy ra kfai 
mat cat da gdc ddc dting, tang mdng cd van de 
(nhu dat set mem, hoac dat dan hdi). Ti sd lun 
chenfa lech ldn faan 0.3 m/30 m dugc xem Id 
qua mtic. 

Dut gay thtiy lyc cua ldp loi cd thg xdy ra. 

Cd dp luc day len day tang phti nen dap. 

Cd ddng thdm qua dap, kg ca thdm tigp xtic 
xung quanh cdng ldy nudc, thdm tai ctia ra 
hoac tiep gidp tudng trdn faoac nen dap thdm 
Idn (cac ldp cat, sdi, v.v...). 

Mong la da gdc nhung dut gay, mac du da 
dugc xu ly (khoan phyt). 

• Dap d cac vung cd tai trgng dia chan dang 
kl (> 0,25 g) cd the dan den nut dap. 
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- Dap nlm tren diit gay dang hoat dgng hoac 
dap tren nin dit cd kha nang bi hda long. 
3.1.2. Quy trinh thilt kl ting lgc 
Trong FEMA - 1970 trinh bay chi tilt quy 
trinh cac budc dl lya chon dai cap phdi hgp ly 
cua vat lieu lgc hoac thoat nudc cd muc dich 
bao vf vat lieu dit din. Quy trinh ap dung cho 
cac ldp loc trong dap dip, Itip thu gom tham 
nin mdng, ranh tieu nudc chan dap, hay bat ky 
img dung nao khac khi cd tham xuat hifn va 
cin ngan chan chuyen dfng hat. Cd the sir 
dung quy trinh nay trong ca hai loai hinh iing 
dung ting lgc don va da tang, 
d p phdi ting lgc dat ra su can bing giira yeu 
ciu thim ddi vdi phia phan phdi hat min va 
yeu ciu gie hat ddi vdi phia phan phdi hat thd. 
Budc 1: Ve dl thi (cac) dudng cong d p phii 
(phan phii cd h t̂) ciia (cac) vat lieu dat nen. 
Xac dinh xem dit nin cd ham lugng set phan 
tan khdng va ghi chep lai cho sii dung sau nay 
trong quy trinh. 

Budc 2: Xac dinh xem dit nin cd hat ldn hem 
sang sl 4 (4.75 mm, kich eg hat sdi) khdng. 
Ngoai ra, xac dinh xem dat nen cd cap phdi 
thua khdng (nghia la thieu cd h t̂ trung binh), 
do nd cd kha nang chiu mat su bat dn dinh ben 
trong (giam kha nang giii hat). 

(a)Nlu dit nin khdng cd hat sdi, chuyen den 
Budc 4. 
(b)Neu mgt loai dat nen cd chiia hat bat ky ldn 
hon sang sd 4, dat dd phai dugc tinh loan tai 

Bang 1. Cac 

cap phdi tren sang sl 4 (tiep Budc 3), vtii 
ngoai If nhu sau: cat va sdi cd ty le mjn <15% 
ma khdng phai la d p phdi thua, khdng phai la 
d p phdi rdng thi khdng yeu cau tai cap phdi 
(chuyin din Budc 4). 

Sg dl minh hga quy trinh Budc 2 dugc thi 
hifn trong Hinh 1. 

01 y^ 
Qil DCD clnn It tum li*tll)lm|n 
Dit tien c6 cippWi lim liic 
Dil nen cd cap phii d«u b|l 

.1 dy Cu khoni ton hen 6 n Ci Ididng 

^i^=r 

.xip dat nin %1 nhom ditdinictn him 
l u ^ ; •iihdnihtt Itnquiris 200 
blni cachiudyni bm; phin lo^idal 

Xac diBhdiwc mft h* •ohmi chinh bJng cith «hn 100 cho him liwij t i t 
hgt IQI qua sans io J (tmh tbeo ham lu^n; Vi) 
Miin ham luQn; pbk trim ciu cic h^t tlhtiQC da( nen) lg' qua titag u i ^ 
(suig na>'CO kichUiinc bai < ung SD 4)\A b^ w h i ^ chinh 

Su diDiit't<">°f t^™! miji nay d^ lin bkn luvii;Snhi9mh«llf<<|Uiiii ^ 

Hinh 1. Sa dd quy trinh budc 2 

NIU ddt nin cd cap phdi thua, hgt thd cd tfag 
khdng ngan chdn dugc sy di chuyin cua cua 
hgt min hem. Nen thilt kl tdng lgc dl bdo vf 
hat min cfati khdng phdi la ting cOng cd logt cd 
hgt. USACE EM 1110-2-2300 (30/7/2004) dd 
minh hga cdcfa ma dat ndn cap pfadi Ifaua cd tfae 
cdp pfadi lai dugc tren sdng sd 30 (gidng faft 
nhau vl kilu dang vdi quy trinh bdn trgn ve tdi 
cdp phdi trgn sdng sd 4), va thidt ke tdng lpc 
dya frgn dudng cong tai cdp phdi. Thidt ke 
tdng lgc tdng hgp can dugc kigm tra bang tfai 
nghigm tdng lgc dg xdc minfa faifu qua hoat 
dgng cua nd. 

logi dat nen 

Logi dat nen 

1 
2 
3 
4 

Ty If mjn hgn Sang so 200 (0,075mm 
(sau khi tai cap phdi neu ap dyng) 

>85 
40-85 
15-39 
<15 

Md ta dit nin 

Bun min va dat set 
cat, bim, set, va dat bim va cat 
Dit biin va cat nhu dat set va sdi 
Cat va sdi 

Luu y: Bang 1 Id nhu nhau ddi v&i huang ddn cua USACE, Cue Khai hoang, vd NRCS (Bdng 
2. Tieu chudn Ihidt ki USBR SS 13 (5); Bdng B-l, EM 1110-2-2300; Bdng D-1, EM 1110-2-
1901: vd Bdng NRCS 25-1) 

11*5:8''' 
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Birdc 3: Chuin bi cac dudng cong tai d p phii dinh ben trong), tinh toan kich cd D15F cho 
didu chmh cho dit nin cd hat ldn hon sang sl 4. phdp ldn nhat theo bang duiM day, vifc lya 
Birdc 
qua 

—"• .-..w uai itcii ̂ .w imi lull iiwii 00115 au -r. pucp luii lumi uico Dang ouoi oay, V19C lya 
4: xac dinh lo?i dit nen dua tren ty If di '='̂ ?" ^V^ ^^ DssB ciia dit nin tai d p phoi 
ing sd 206 (0,075 mm) theo bang 1. ("^" o<̂ )- '̂ S dl thi kit qua (kich cd DisF cho 
. „ ; . , , . 1 . . . , . , ! phdp ldn nhit) la mft dilm duy nhit fren do 
5: He dap ung yeu cau giu hat (tmh on .u: .u.'.i.s ._La 

„ ^ . - . ; . , , . . . , , , . pnep ign nnati I 
Birdc 5: De dap ung yeu cau giu h,t (tmh on ^ ^ . j y ^^ ^. 

Bang 2. Tieu chi lgc 

Lo^ dat nin 

1 

2 

3 

4 

Lgc-DisF ldn nhat •'̂ " "•.;-•••: J'• :,;':-. J,,,-;. 

D|sF ldn nhit la < 9 x DgsB, nhung khdng nhd hon 0,2 mm trir phi dit cd tmh 
phan tan. Dit phan tan ddi hdi DtjF ldn nhit la kich c5 < 6,5 x DgsB, nhung 
khdng nhd hon 0,2 mm. 

DisF ldn nhat la < 0,7 mm trir phi dit phan tan, trong trudng hi;rp dd, DijF phai 
< 0,5 mm. 

Ddi V(W dit khdng phan tan, D15F Idn nhit la: 
140 — 41 

S 1 , 1 1 ( 4 X BjjS) - 0.7mm .J + 0,7mm • 

trong dd: 

A = % di qua Sang sd 200 sau khi tai d p phoi bat ky. 

Khi 4 X tVjS it hon 0,7 mm*, dtmg 0,7 mm* 

* Ddi vdi dit phan tan, dimg 0,5 mm thay cho 0,7 mm. 

D15F ldn nhat la < 4 x DjsB dat nin sau khi tai d p phdi. 

Luuy: Bdng 2 ca bdn co cdc tieu chi nhu trong huang ddn cua USACE, Cue Khai hoang, vd 
NRCS (Bang 2, Tieu chudn thiit ki USBR S6 13 (5): Bang B-2, EM 1110-2-2300: Bdng D-2, 
EM 1110-2-1901: vd Bdng NRCS 25-1). NRCS bd sung tieu chi ddt phdn tdn, con USACE bd 
sung tieu chi song/xung. 

Budc 6: Dg ddp ting yeu cau ve tinfa tham, xdc 
dinh D15F cho phep nhd nhat: 

D15F nhd nhdt > 5 x D15B lon nhdt (Cyc Khai 
faoang). 

D15F nhd nhdt > 3 din 5 x D15B ldn nhdt 
(USACE). 

D15F nhd nhdt > 4 den 5 x D15B ldn nhdt 
(NRCS). 

DisF nhd nhdt duge tinfa toan trudc qua tiinh cap 
phii bdt ky, nlu cd, va khdng nhd ban 0,1mm. 

Ve dl thi kit qud (kieh cd DisF cho phep nhd nhdt) 
Id mOt cfilm duy nhdt tten dd thi tiult kl so bg. 

Budc 7: Hgn che chilu rdng ctia dai lgc vd 
tranh thidt ke tdng lgc cap pfadi thua. Sau khi 
ve dd tbi kich co DjsF Idn nhat vd nhd nhdt 
ttgn do thi cap phdi thiet kg sa bd, kilm tta 
xem ti If gilia chting cd nhd han hode bdng 5 
(nghia la, D15F ldn nhdt < 5 < D15F nhd nhdt). 
Ngodi ra, kilm cdc gidi hgn kich cd Dio va Deo 
dl dam bao hf sd ddng nhat (Cc) gitia 2 va 6. 

Vg dl thi kgt qua la cdc diem trgn do thi thilt 
kl so bg (minh hga frong Muc 4.3). 

Budc 8: D I faan chg lugng hgt min vd vdt lifu 
qua cd, xac dinh DsF nhd nhat va DjooF theo 
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Bang 3. Tieu chi kich cd hat Idn nhat va nhd nhat 

Lop dit nen 

Tat ca cac loai 

DiooF Idn nhat |D5F nhd nhif \ , .-^-"^ 

< 2 in. (51 mm) 0,075mm (Sang lgc so 200) 

USACE dat kich cd tdi da la 2 in. (75 mm), tdi Budc 9: Dl h?n chl kha nang phan tach, xac 
da 5% mjn di qua sang sl 200, cdn Pl bing 0. dinh D90F ldn nhit tu bang sau: 

Loai dat n6n 

Tat ca cac loai 

Bang 4.Tieu chi phan tach 

Nlu DF (mm) nhd nhat 

<0,5 

0,5 - 1,0 

1,0-2,0 

2,0 - 5,0 

5,0-10 

10-50 

Thi, D90F (mm) Idn nhat j W 

20 

25 

30 

40 

50 

60 

Budc 10: Xac dinh ddi cap phoi tang lgc ttong 
cac diem kiem sodt. 

Lua chpn mOt ddi cap phdi ttong cac diem 
(gidi hgn) kidm sodt. Hai phuang phdp dgu 
dugc trinh bay dya trgn thyc hanh cua NRCS 
vd Cyc Khai hoang. 

Phuong phap NRCS la dg tranh sti dyng tdng 
lgc cd cap pfadi thua, chieu rdng cua dai lgc 
dugc didu chinfa sao cho ti If dudng kinfa tli da 
d bdt ky cho di qua nao it faon 60% Id 5 faoac it 
hon. De kidm tra digu nay tgi D15F, cfaia D15F 
ldn nfaat cho 5, va sti dyng gia tri tbd nhdt ctia 
dilm mdi. Tgi cac gidi hgn Dgo (Budc 7 d 
ttdn), chilu rdng dai cd tfal dugc hai ben dl 
dap ting cdc yeu cau ctia Budc 7. Chilu rdng 
dai lgc dieu chinh cd gdng dl sti dyng dugc 
cap pfadi cd sdn faoac cac vdt Hgu cd sdn tgi 
faodc gan khu vuc dy dn 

3.2. Quy dinh trong Tieu chudn Viet Nam 
(TCVN) [1] 

TCVN 8422:2010 -"Cdng ttinh tiitiy lgi- Thilt 
ke tdng lpc ngugc cdng trinh thuy cdng" quy 
dinh mpt sd van de cfau ylu nhu sau: 

3.2.1 Tfadnh phan ctia hgt lgc ngugc 

Bao dam khdng cd hign tugng cdc hgt dat 
cua ddt than dap, ddt ndn cdng trinfa xam nhap 
vao trong tang lgc ngugc; 

Ngdn ngtia xdi ngam ca fage ttong viing tiep 
xtic vdi lgc; 

Bao dam khdng cd sy ti dgng b i i tdc lpc 
ngugc do cdc hgt nhd dugc ddng tham mang tti 
vting ddt can bao vg qua tang lgc; 

Ngdn ngua dugc xdi ngam ca hpc nguy 
hiem ddi vdi dg ben va dg dn dinh ciia lgc 
ngugc trong bdn than ldp lgc; 

- Chigu ddy cdc lop lgc phdi dugc dn dinh cd 
xet dgn bign phdp thi cdng. 

3.2.2 Nhifm vy thilt kg lgc ngugc 

- Xdc lap cac thdng sd tinh toan (thanh phan 
hat, dung trgng dO rong, hf sd tham.v.v...) cua 
dat dugc lgc ngugc bao vg; ddnh gid dO ben va 
dn dinh (dg xdi ngam) cua ddt vd xdc dinh kich 
thudc tinh toan cua hgt dat tgo vdm theo thdnh 
pfadn ddt va nfaOng didu kign tfatiy dOng ctia 
ddng tfadm; 

jjjCicD 

1̂ 1̂  
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Xac dinh thanh phdn hat ctia ldp thti nhdt va 
cdc Idp tigp theo ctia lgc ngugc efagn tti cdc vat 
lifu thign nhign faodc nfaan tgo; 

- Xac dinh chieu day va sl ldp cua lgc ngugc. 

3.2.3 Cac trudng fagp tinfa todn khi thilt kl 
thanh phdn bat cua lgc ngugc 

- Trudng hgp I: ddt can bdo vg cd thanh phdn 
hgt khdng xdi ngdm, ddi vdi logi dat nay, ygu 
cau thidt ke ldp thti nhat cua lgc ngugc cung 
cd thanh phdn hat khdng xdi ngdm. 

Trudng hgp II: ddt cdn bdo vg cd tfaanh 
phdn hgt xdi ngdm, ddi vdi logi ddt nay ygu 
cdu thigt ke ldp thti nhdt ctia lgc ngugc bdng 
vgt lifu cd thanh phan hgt khdng xdi ngdm. 

4. PHAN LOAI KET CAU LQC VA 
THOAT Nu'dc TRONG DAP DAT 

Tigu chuan Vigt Nam xdy dung dya tren hg 
tieu chudn cua Nga, dugc sti dyng chung cho 
cac logi tdng lgc ttong cdng trirtii thtiy cdng, cd 
ca ke mai sdng, kdnh muong hode mai thugng 
luu dgp dat. FEMA-1970 chuyen dung cho ket 
cdu lgc va thodt nudc ttong va sau dap ddt, do 
dd cd nhung cfai dan chi tiet ban ttong vigc lua 
chgn va bd tri cbi tiet ket cau tang lgc d nhung 
vi tri cdn thiet. Do Tieu chudn Viet Nam thigu 
chi tiet nen vigc dp dung frong thigt kg cd 
nhting chi tilt kit cdu khdng chudn mue. Vi dy 
nfau vifc d t̂ cac ong thu nudc ttong tdng lgc 
dl dan nudc thdm vl hg luu, vifc bl tti tdng 
lgc dp mdi de trdn ra ngodi ma khdng cd ldp 
ddt phti de len tten, v.v... Hogc nhu vigc bl tri 
cdc tdng lgc xung quanh cdng ldy nudc, cgnh 
tudng tran ma se dugc trinh bay trong mOt bdi 
bao khdc. Phdn ttinh bay dudi day se minh hga 
cho cdc nhdn dinh tten. 

4.1. Phan Ioai ket cau lgc vd tboat nude 
trong dap dat theo Tieu chuan IM^ [6] 

T^ng lpc thodt nudc (nhdm I) - Tdng lgc cd 
myc dich Id lgc bat nun vd mang nudc do ddng 
thdm chinh ben trong d$p vd nen dap ve hg 
luu, Tdng lgc ndy phai chuygn ra ngoai mOt 
lugng thdm ldn cho dap ndm fren ngn de tham 

qua ho^c dap xay dyng kem chdt lugng. Tdng 
lgc gdm cd eac vat lifu dugc cdp phdi ding 
nhat, tfaudng gdm 2 ldp. Tdng Ige phdi ddp ting 
cdc yeu cdu vl ca ngdn chgn sy di chuyin ciia 
cac hgt ddt va thodt nudc. Ddng dd tidu nudc 
thudng rai vdo logi ndy. 

Tang lpc bdo vp (nhom H) - Tdng lgc cd muc 
dicfa la bdo vg vgt lifu ddt nin, ddt than dgp khdng 
bi xam nhap vao kfau vuc khdc ctia dgp, thoat 
nudc de kigm sodt dp lyc nuoc lo rong trong dap. 
Tang lgc nay tfaudng gdm mOt vdi ldp, cdp pfadi 
chuyen dich tigm cgn ddn dudng kinh hgt ddt ngn. 
Logi nay bao gdm dng khdi fliodt nudc, t h ^ tieu 
nudc, ldp cfauygn tigp d phia ha luu d£ .̂ 

Tdng lpc diiu tiet dp ItfC tham (nhdm HI) -
Tang lpc cd nhigm vy nhu mOt ldp phti de len 
nen tham nudc, cho phep nudc tfaam qua. Tang 
lgc nay thudng dugc cdp pfadi rdng vd cd mOt 
ygu cau duy nhat Id ngdn chdn di cfauygn faat. 

Tdng lpc chan nut do dia chdn (nhdm IV) -
Tang Ige cd myc dich la bdo vf chong ntit cd the 
xay ra trong loi dgp, d§c bigt Id gay ra bdi tdi 
trgng dia chdn vd/faodc bien dang ldn. Logi nay 
ndn cd it hgt nun dg khdng bi fada ldng khi rung 
ddng. Nhdm tang lgc nay thudng cd frong ket 
cau lgc kieu dng khdi vd cdc ldp cfauyen tiep. 

Tdng lpc bdo vp chong niii vd xdi ngam 
dpc theo cdc vet nui (nhdm V): Ddng tfadm 
tap tnmg va kha ndng xuat hifn nhidu tgi cae 
vi tri de hi ntit: 

Phan fren ctia dinh dap; 

Vai dap ddc qud mtic faodc dO ddc thay dii 
dgt nggt; 

- Tgi m t̂ tilp xtic ddp vdi tudng bg tdng; 

- Tgi dilm tilp xtic dgp vdi mdng; 

- Xung quanh va bdn trgn mOt Ing dan faay 
cdng ldy nudc dudi dgp; 

- Tgi thdnh hdo ddo hgp va/ho^c sau. 

4.2. Mgt sl dgng tang I9C trong dap dat 

4.2.1 Tdng lgc kilu Ing khdi 
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Tang I9C ngugc ^'\ 
, ^*''**a*#''̂  Bao vg mai 

\ \ Lgc nen dgp ^^^^aŝ ^^ 

Tieu nutjc chan dgp -**^ 

Hinh 2. Mgt cdt kit cdu loc kiiu dng khdi dimg trong dgp m&i [6]. 

Bao vg mai 

Ap tnic 

Hinh 3. Mat cdt kit cdu loc kieu dng khdi diing trong cdi tgo dgp hiin cd [6J. 

Kgt cau Igc/thodt nudc kigu dng kfadi cd tfae bd 
fri bd tri ndm ngfaidng hode tfadng dting, 
tfaudng nam gan trung tam ctia dap. Cfaan dng 
kfadi ndi vdi thdm thoat nudc kidu gii phdng, 
dinfa dng kfadi tdi thidu ngn keo ddi trgn dinh 
dudng bao hda dang hogt ddng. Kfad nang tieu 
nudc cua thiet hi lgc dang dng khdi cdn phdi 
lam ro qua cdc tinh toan phu hgp vd/faodc cac 

thi nghifm ttong phdng de dam bao rdng 
ehting cd khd ndng thodt hit nudc vd kfadng 
lam tiefa ty qua mtic, tdc nghen, hogc dun sui 
ttong chinh thidt bi lgc do (Cedergren 1973). 
Tgi Viet Nam, nhieu dgp da ap dyng ket cau 
nay va cho thay hifu qua rdt rd rang, dudng 
bao hda ha thdp, khdng xuat hign thdm d mai 
ha luu. 

Dap VTnh Thanh (Vinh Phuc) [5] 

4.2.2 Thu vd lgc nudc bdng ranh chdn hg luu 
Rdnh chdn bd tri d bg lim ctia dap, frong ldng 
tha da tieu nudc dd duge sti dung ttong thilt 
ke dgp ddt hang nhilu the ky nay. Myc dich la 
dg thu nudc rd ri tti hai ngudn: Ing khdi/tfadm 
tieu nudc vd nudc rd ri ctia nin mdng dudi ddp 
(tiidm trong ddt). Rdnfa chdn cung sg thu nudc 

ttong rdnh chan cdn bo tri mOt dng dye tl dugc 
bao quanh bdi mOt rdnh sdi, ranh sdi ndy Igi 
dugc bao quanh bdi mOt tdng lgc cdt. Cdch bl 
tri nay tgo ra kilu ding dd tidu nudc hai ldp 
(xem Hinh 7). MOt so cdng trinh, dl gidm 
thidu chi phi dd chi dung cdt bd vao frong rdnh 
chdn, chinh gifta c6 ong dye Io. Tuy nhien 

thdm d mai dap, vai dap. Ldi dd tidu nudc ^̂ =*̂  "^^ '^^"^ khuydn dung (FEMA P-676). 
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^MC^_ ^^' '^^^ ""*" '̂ ''™ """S '°°8 cd ddng da tieu 
L̂ i*jtMfte nudc nhu hmh 5 it dugc sii dung d Vift Nam, 

'""^ hoac cd dung nhung kit can khdng diing nhu 
hudng din d tren, cu the la khdng sir dung dng 
ldi due Id, vi du nhu d dap Ban Mudng (Son 

Hmh 5. Bong dd tieu nuac mot lap vd ddng dd La), dap Quit Ddng cua Quang Nmh cung cd 
tieu nuac hai lap trong mot rdnh hinh thang kit du tuong ty nhu tren huih 6. 

Hinh 6. Dap Bdn Muong - San La [5] 

4.2.3. Lgc va thoat nudc kilu ap mai 

1*2120 

MNDBT 1790 

T 
MNC:11 60 

MNDGC 19 4? 

- T ^17 0( 

Hinh 7. Thodt nudc dp mdi a dgp Khe Thj (Nghi An) [5] 

O^HOCtArKHW?5CM , sag mtmio) 

lUNfKVf-nl'.l 0*M LOT D*r IKJi \ rf- - ^ ^ ^ J |_f - ' 

JUHPgl (4-12.41 

ii!f£|S'< CM LQC W - TOil 

Hinh 8. Thodt nudc dp mdi a dgp Quy Ld (Nghi An) [5] 

V, un imt itn JO CM 

Hinh 9. Thoat nuac Sng khoi kit hap dp mdi a dap Tdn San (Gia Lai) [5] 
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Hinh 10. Ket cdu loc dp mdi theo FEMA [6] 

Trong Hudng dan thilt ke tang lgc trong dap 
ddt (FEMA P-676), khdng cd phdn ndo trinfa 
bay hudng ddn dp dyng kit edu tdng lgc kilu 
dp mdi dl 10 ra ngodi nhu dang ldm phd bien d 
Viet Nam (hinh 9,10,11), ma ludn cd mpt ldp 
ddp phu len kit cdu lgc nhu hinh 10. 

Dilu ddc bift ntia Id khdng sti dung dng loi 
due lo dl thu nudc nhu cdc nudc vdn ldm. 
Vigc dl 10 kit cdu thodt nude nhu vdy cd 
nhugc diem la dat cat trdi vdo tang lgc, cd 
va rl cay se nhanh chdng pfaat trien trong 
ddng da, pfaai ldm vf sinh thudng xuydn va 
nguy CO tac la cao. Cd lg vi vdy, dap dat d 
cdc nudc khdc khdng thdy thdm nhidu nhu d 
Vift Nam vi ddng tham dd bi thu vdo dng vd 
dan di. Cdn d Viet Nam tfaudng xudt faien 
vft tham nhin thay rd trgn mdi ha luu d 
nfaieu dap. 

4. KET CAU LQC KIEU NEM CAT DE 
XU* LY SU'A C H C A DAP D A T VITA 

V A N H O 

4.1. Dgt van dl 

Nfau da neu trgn, hd dap nfad cfailm 90% sd 
lugng dap faifn cd d Viet Nam, 40% trong sl 
430 dap du kien nang cap stia chua ttong dy 
dn WB8 cd hang myc chdng thdm cho dap. 
Cac phuang an tu vdn thiet kl dl xudt thudng 
nghigng vl gidi pfaap tdng cudng tinfa chdng 
thdm cho dap. Tac gia cho rdng, nlu khdng 
quan tam dting mtic din giai phap kit cdu lgc 
vd tfaoat nudc fagp ly tfai cfao dti cfating ta tang 
cudng cfadng thdm den dau cung kfadng gidi 
quylt triet dl dugc vdn dl thdm. Vdi cdc dap 
vua vd nfad, trong dilu kifn kinh phi hgn chl, 
thi chi can cd gidi phap kilm soat thdm tit la 

dd ddm bao an toan, dan vi quan ly co the tu 
lam dugc vdi kinh phi duy tu hang nam. 

Higu biet dung vl vl vai trd cua tang lgc, tuan 
tiiu dting nhung quy dinh trong thiet kg, thi 
cdng vd qudn ly chat lugng thi cdng tang lpc la 
ygu cdu d t̂ ra ttong chuang trinh an toan hd 
chtia faign nay. Quy dinh thiet ke tang lpc du 
ctia Viet Nam hay ciia My deu het stic chat che 
va khd phtic tgp, tuy nhien khong phai d dap 
ndo ciing lam dting quy trinh, ddc bift la cdc 
dap nhd. Mgt khac, cho dti thidt ke ed quy djnh 
chdt che tfai d budc thi cdng, pban vi khdng cd 
vat lieu tai cho de cap phdi cho dting, phdn vi 
cae dan vi thi cdng va dan vi giam sdt kfadng 
coi trgng dting mtic vai ttd cua tang lgc ngn 
chdt lugng thudng kfadng dgt dugc nhu thiet 
kg. Ngodi ra, viec sua chtia tdng lgc ttong dieu 
kifn hi dang tich nudc ciing cd thi gay mdt an 
todn cho dap, thdm chi cd the xay ra sy cd khi 
thi cdng tang lgc. 

4.2. Muc tieu, pham vi nghien cuu 

Myc tieu: Cai tiln kit cdu lgc d ha luu dap dat 
thay cho kidu ddng da tigu nudc ho^c thodt 
nudc dp mai truyen tbdng nhdm hg thdp dudng 
bao bda tham. Kdt cdu cdi tidn phai dam bdo 
chat lugng vg chtie nang lgc vd thodt nudc (tfau 
nudc tham de tfaoat ra ngoai nhung gift 
Igi/khdng cho phep cac hgt dat di tfaeo ddng 
nude), phdi don gian ttong thiet ke, thi cdng. 

Phgm vi dp dyng: Ap dyng ttong stia chfta cac 
dap dat vtia va nhd hifn cd hi thdm. 

4.3. Giai phdp "Hf thong Nem cat thu I9C 
nud-c mdi ha luu dap ddt" 

Tu thyc tien, nhdm tac gia dl xudt gidi phdp 
cdi tien kdt cdu lgc d hg luu bdng "Hf thdng 
nem cat thu lgc nudc mai fag luu dgp dat". Gidi 
pfadp nay sti dyng bdng tfau kfaia ranh gdn ttdn 
dng, ddt trong Idp cat thd dl lgc ldn thti 2 thay 
cho dng due lo nhu trudc ddy van dung nen 
giam thilu nguy co tdc nghgn kit cdu lgc nhu 
fainh 11. 

titUftj 
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Ghi chu: 1- Bdng thu nudc; 
2- Ong thu nuac tir bdng, 3- Ong tieu nudc; 

4- Ldng the cdt lgc, 5- Ong thu nudc tieu; 
6- Ranh thu nudc. 

Hinh 11. Mo phong khong gian 
mdi hg luu dap ddt 

Kit cdu ctia hf thing nem cat thu lgc nudc nhu 
sau: Trong phgm vi chan mdi ddp bi thdm ddo 
cdc rdnh hinh nem cdch nhau mdt khoang L 
nhu hirtii IL Chidu rOng rartii B (chgn bdng 
bfi so bl rgng gau dao, tdi thieu I m), mai dao 
hai thanh ben thdng dung, mai dao phia trong 
cd dO doc m = 0,5 - I (tuy vao tinh ttgng dn 
dinh ciia ddt ddp dap khi ddo). 
Ldp lgc cat vdng hgt thd 4 ap vao mai ddc phia 
frong cua ranh hinh ndm, ddn vi tri md dudng 
bdo hda thdm xuat hign fren mdi dap. Ldp edt 
Ige ndy cd chigu day tdi thieu 1 m, dti dg bd tri 
bdng tfau nudc 1. Ddu tidn, rai mdt ldp cdt ddy 
30 cm, sau do dgt bdng tfau nudc khia rdnh gdn 
ttdn dng 2, ndi vdi dng 3 dl dan nudc thdm ra 
khdi dgp. Sau do tilp tyc ddp cat timg ldp 30 
cm ddng thdi vdi vigc lap dat vdo rdnh va dam 
ch t̂ cho din khi len din duih. Dudng bdo hda 
tiidm bi thu vao tdng cat lgc 4, lgc mOt ldn nfta 
qua bang thu nudc 1 rdi do vao dng 2 dg di ra 
ngodi theo dng 3 ra khdi dap. Cdc bdng thu 
nudc khia ranh gdn ttdn Ing 2 ndy cd chtie 
ndng tuang ty nhu dng dye lo, nhung khd ndng 
lgc cdc hgt nun tdt hon nhilu so vdi ong dye 
Io. Tiln hdnfa dao rdnh ndo xong thi Idp ddt kit 
cdu lpc ngay rdi ldp Igi, ldn lugt tting rdnh de 
ddm bao an toan cho dap dang tich nude. Hifu 
qud hg thdp dudng bdo hda tiiy thuOc vao sd 
lugng bang tfau nudc bd tri ttong rdnh, khodng 
each gifta cdc ranh hinh nem. 

1 KHOAHOC ^ E g H I S i M i 

Hifu qua dat dugc ctia giai phdp: Gidi phdp 
ndy cho phep kfadng cdn tinh todn va quy dinh 
cdp phoi tdng lgc mOt cdch chdt che nhu cdc 
hudng dan tdng lgc hifn hdnh. Hf thing ndm 
cdt thu lgc nudc cd uu dilm Id dem gian, de thi 
cdng, dp dyng thich hgp khi cdn stia chua dap 
ddt vtia va nhd hign cd. 

Vua qua vf c thti nghigm faf tfaing ndm cat tfau 
lgc nudc tgi hi Ddng B I (Tfaanfa Hda) cfao 
thdy, ngay sau khi ldp ddt xong vdi khoang 
cdch nem cdt L = 4 m dd hg thdp dudng bao 
hda den hi-hs = 2 m (hinh 12) so vdi trudc khi 
lap d|t. Vifc quan ttdc sd dugc tiep tyc cho 
dgn hgt miia lu nam 2016, tu dd tigp tyc cd 
nhftng danh gia cy tfal faon. 

i«IUii«:i)iO)tiiiufo() I 

Hinh 12. Md phdng hipu qud hg thdp dudng 
bdo hda tgi ddp Dong Be (Thanh Hoa) 

Ghi chii: Hinh 12 md phdng bd tri h$ thdng 
nim cdt vd dng do mi^c nudc d hg lieu dgp 
Ddng Bi. Trong thi nghidm bo tri 3 nem cdt 
cdch nhau 4m (3 hinh cha nhgt cd ggch cheo); 
dng do dp bd tri tgi vf tri ngay phia trudc 
(thugng luu) nim cat- tren ciing mpt dudng 
thdng song song tim ddp. Ung thie nhdt (hi) tgi 
vj ti-i nem cdt chinh giiia de do vi tri hg thdp 
nhdt ciia dudng bdo hoa; dng thu 2 (h2) dgt 
tgi Vf tri giita 2 nem cdt (cdch dng 1 Id 2m) di 
do mdc hg thdp giita hai nem cdt; dng thie 3 
(h3) ddt cdch xa 12m so vdi nim chinh giira, a 
vung dudng bdo hda khdng bf dnh hudng cua 
nim cdt. 
5. KET LUî N 
Kit cdu lgc va thodt nudc hit stic quan frgng 
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ttong viec bdo ddm an todn dap, la tuyen vdy, ngfaign ciiu dl xudt cai tiln kit cau lgc 
pfadng tfau bit bugc phai cd khi thidt kg dgp sao cfao don gidn, de dp dyng trong stia chfta 
ddt. Cfai pfai khdng phai Id co sd de logi bd vigc ndng cap dap vtia vd nfad Id vdn de cd y ngfaia 
bdo vf tdng lgc d cdc dap nhd. khoa hgc va thyc tiln. 

Mac dti vdy, trong thilt kl, thi cdng, stia chfta Hg thing nem cat theo theo dl xudt cua nhdm 
ndng cdp dap hien nay vdn dl nay chua dugc tac gid dd dugc ldp ddt ttong thuc te eho thay 
quan tam dting mtic. Phdn vi quy trinh tiiilt kl rdt hieu qud trong vigc hg thdp dudng bao hda, 
kha phtic tgp, phdn vi nhdn thtic ctia cae ky su dan gidn trong thilt kl va tbi cdng, dp dung 
vl vdn dl ndy cdn bi dem gidn hda, vat lifu thich bgp trong vifc kiem sodt tham d cdc dgp 
lam tdng lgc khdng cd sdn faodc ddt tidn. Vi vtia va nfad. 
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