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TIEUCHUANQUOC GIA

Vai dia ky thuat - Phuong phap xac dinh dd dan nudc

Geotextile -Test method for determinatiorrof transmissivity

1 Phamvi ap dung
Tiéu chudn nay qui dinh phuong phap xac dinh da dan nudc theo mél phéng cta céc loai vai dia k¥
thuat & trang thai nén dudi tai trong nhat dinh,

2 Tailiéu vién dan

TCVN 8220 : 2009, V3i dia ky thudt ~ Phuong phédp xac dinh do day danh dinh.

TCVN 8222 : 2008, V3i dja ky thuat ~ Qui dinh chung vé 18y méu, thir mau va x iy théng ké

3 Thuat ngix va dinh nghia
Trong tiéu chudn sir dung cac thuat nglt va dinh nghia sau:

3.1 Ung suat nén chinh (Normal compressive stress)

Ung sudt nén chinh 1a (ng sudt nén duy nhal vudng goc véi bé mat mau thir. tinh bang
kitoPascal (kPa); ngoai ra mau thir khdng chiu bat ky tac déng nao khac, ké cé 4p lyc nudc, iuc ma sat
ctia thiét bi, Iuc kéo clia mang dan héi...

3.2 Déng chay phing (In - Plane flow) .
Dong chay phing la dong chét 16ng chay thang va song song véi bé mat mau thi.

3.3 Dung tich dong chdy phing (In - Plane water flow capacity)
Dung tich dong chay, phang la thé tich nudc chay trén moét don vi chidu rong mau thir Ung vén

Ung sudt nén vudng gbc xac dinh va gradient thuy luc xac dinh.
3.4 Gradient thuy luc (Hydraulic gradient)
Gradient thuy luc la ty sé gilfa chénh léch cot nude trén mau thir va khoang cach gitra cac diém

do.
Gradient = Ah/ AL

4  Nguyén tic

Do dan nudc clia vai dia k¥ thuat duge xac dinh bdi duhg tich dong chdy phang trong khodng
thdi gian xac dinh.
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5  Thiét bi thir va thudc thir

5.1 Tiéu chuin cia nudce ding cho viéc thir

Nubc dung cho, viéc thir phai blo ddm cac tiéu, chusn sau:
+ Nudic diing cho viée thi phai dugc loai bd hoan toan cac chét cin co hoc va khi bot whi trong chin
khéng, ham lugng 6xy hoa tan trong nuée khéng vuat qua 6 mg / Iit va ham lugng nay phai duoc xac
dinh i diém trudc khi vao thié? bi thit,
+ Nhiét o clia nude diing cho vize thir duoc khdng ché tir 18°C dén 22°C; khi tinh toan k&t qua nhidt do
nude duge hidu chinh vé 20°C.

CHU THICH:
Bot khi v& cac chat cin trorg nude dong lai trén miu thif sé lam giam tinh chai thdm cta mau. Do vy,
rnéu khang co thiét bi khir bot khi, phai loc nudce nhiéu I3n qua méi hodic nhidu Idp vai min trudc khi ding.

5.2 Thiét bj do do dan nudc

Trong tiéu chudn nay gidi thigu hat loai thiét bi do d6 dn nudc sir dyng hai dang mau thir khc
rhau 13 mau thlr hinh ch nhit va mau thir hlnh tron.
- S a6 nguyén Iy thiét bi do dd dan déi véi mau thir hinh chir nhat md ta & Hinh 5.1.
. S0 d8 nguyén ly thist bi do d6 dén dsi v6i mau' thir hinh tron trinh bay & phan Phu luc tham khage,

Thict bi doydd dén nudc clia vai dia ki thuat phai dap img cac yéu cdu ky thuat sau:
5.2.1 Thiét bi phai co kha nang thiét iap chc gia tri gradient thuy luc 0,1 va 1,0
5.2.2 Thigt bi phdi co kha nang chiu dugc mifc tdi trong nén 18n mau thir téi 200 kPa.
5.2.3 Khoang chifa mau thif cba thiét bi phéi cb co cdu l8p cac tdm dém ngan cach gilta hai bé mat
mau thir va thanh thiét bi bing céc tdm cao su xép cb d¢ day khac nhau pht hop véi d6 day tuong (ng
clia mau thir, cac tam cao su xdp nay duge boc bdi cac tdm mang dan héi ngan khdng cho dong chay
tir mau thir di vao cac tdm cao su xop.
Cach chon do day cac 1am cao su xdp theo G day mau thif nhu sau:
+ D& vai mu thir ¢b 6 day dudi 10 mm; I&p céc tam cao su x6p day 10 mm én mai &t mau.
+ 901 vm mau thir cé do day tr 10 mm den 25 mm; [8p cac tam cao su x8p cd do day ldn han (U 1 lan
2 1,25 13n so vGi 4o day cua mau ién mdi mat mau.

+ Do: véi mau thit c6 o day 16n hon 25 mm; 1ap cac tam cao su x8p co dd day 25mm lén mbi mat mau.
5.2.4 D8 tranh hién tuong tac ngh&n dong nute & ddu vao va dau ra clla mau thi, chiéu dai cla céc
{&m cao su x6p phai ngdn hon chiéu dai cta khay gia tai mot khoang bing 0,4 Ian chiéu day cia
chung

5.2.5 Thiél bi thir phai cd chiu rong (w) nhé nhat 14 0,2 m va chidu dai thuy lyc thuc (L} nhd nhat1a 0,3
m va ¢6 khd n3ng thit dudge céc loai mau cb chiéu day téi 0,05 m. Khoang chira méu cla thiét bi phai cé
cc cau lép dugc cac tim dérm bing cao su x3p cb chiéu day 25 mm Ién hai mat mau thir
5.2.6 Cacdng do ap ba tri trudc va sau mau thir d& do suf hao tdn chiéu cao cdt nude cb pham vi 7o tis
0 ram dén 100 mm v&i €6 chink xac téi 1 mm.
527 ’5ng luong xac dinh thé tich nude, chinh xac tdi 10 cin®
5.2.8 Can x&c dinh khoi iifgng nudc, chinh xac téi 1%
5.2.9 Péng hé dotai trong dét vudng géc ién mau thi, chinh xac t6i 1 %.
5.2.10 Déng hd do ham lugng Oxy hod tan trong nude, chinh xac t6i 0,1 my /1t
6%.11 D5 .ghd bAm gidy, chinh xactdi0,1s
5.2.12 Nhidt k&, chinh xac 16t 0,2°C '
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CHU DAN: C5>

la khay gia tai

ia tai trong

la cac tdm'cao su xGp

13 méu thir _
|4 cac tim mang dan hoi
la chiéu dai mau th

W 12 chiéu rong mau thir

V 12 thé tich nudc di qua mau thir sau thdi gian
Ah 1z t8n that cot nudc sau mau thir

b W N =

Hinh 5.1 - Thigt bj do d dAn nudc v6i mau thir hinh chir nhat

6 Mau thi

6.1 Kich thudc mau

+ MAu tht hinh chir nhat; kich thudc phu thuée vao kich thudc khoang chira mau cla thigt bi do. Tuy
nhién chidu rong mau phai béng hodc Idn hon 0,2 m (W 2 0,2 m); Chidu dai mau phai bang hodc 'dn
hon 0,3 m (L 20,3 m). C

+ MAu thir 1y bing khudn 18y mau, néu khong c6 khuon jdy m3u co thé dlng é-ke va kéo sic ché tao
mau, Chu y khéng dé mau bi gidn hoac nhan khi ché tao mau.

6.2 $6 lugng mau thir '

+ 56 lugng mAu thr trong titng trudng hop cu thé dugc qui dinh theo TCVN 8222 : 2009; muc 6.

+ S5 lugng mau thlr it nhat trong moi trugng hgp 12 6 mau, trong db 3 mau cb chiéu dai song song vdi
chidu doc vai (md) va 3 mAu c6 chiéu dai song song vdi chiéu ngang vai {cd). ;

7  Cach ti€én hanh

Phép thir thyc hién trong diéu kien tiéu chudn theo qui dinh cua TCVN 8222 : 2009, cach tién
hanh nhu sau:

7.1 Xac dinh va ghi nhiét dd clia nudc dung vao viéc thi, chinh xac t6i 0,2°C

7.2 Xac dinh d§ day (ax) cha cac mau tht’ theo TCVN 8220 : 2009 chinh xac téi 0,01 mm. Sau do .
ngam mau vao trong nudc toi thidu 12 gid & nhiét do phong dé lam bao hoa va dudi bot khi ra khot mau.

7.3. Chon d9 day cla cac 1&m cao su x8p v3 cac tam nang dan hdi phd hop vai chidu day mau thir
theo chi dan tai muc 5.2.3 ¢ '
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7.4 LAp cac tdm cao su x8p va cac tam mang dan ndi theo chi &1 Hinh 7.1

CHU DAN:

12 khay gia tai

i4 mau thd

14 cac tdim ¢ao su x3p

ia ¢4 1Am mang dan hoi

5 I L TN

B

Hinh 7.1 - Cd ciu t3p cac tdm dém ngin cach giita bé mit mau thir va thanh thiét bi

7.5 Dt tai trong 2 kPa Jén mAu thir (bao gdm ca trong lugng cda khay gia 13i), mé nudc che dong chay
qua mau ¢8 lam bi3o hoa m3u va loai bd bot khi ra khoi hé thong.

7.6 Yang taltrong lén 20 kPa.

7.7 Didu chinh chidu cao cét nudc clia ngudn c4p dé gia tri gradient thuy luc bang 0,1

7.3 Giit ding nudc chdy én dinh qua hé thdng ¢ diéu kién trén trong vong 120 gidy.

7.9 Tién hanh do thé tich nudc V, , (m?) di qua mau trong thdi giart t, , (s).

CHU THICH:

DZ tang do chinh xéc clia phép do can 14p lai nhidu I8 theo chu ky va thdi gian maéi tan do thé tich nuée
d qua mAwihd it nhat 1a 5 gidy; thé tich nudc thu duge it nhat 0.5 lit. B3 véi loai vat ligu c6 do dan nudc thap; gidi
han théli glan do 1én t6i 600 giay.

' 7.10 Tang gradient thuy Iyc 1&n 1,0 gilt nquyén mifc tai trong 20 kPa; tién hanh do thé tich nudc V;
(m?) di qua mau trong thdi gian t,, ().

7.11 (idm gradient thuy lyc xudng 0,1 va ting mi ti trong Ién 5C kPa; tién hanh do thé tich nudc V,,
(m?) di qua mau trong thdi gian t,, (s).

7.12 Tang gradient thuy luc 1én 1,0 gilt nguyén mifc tai trong 50 kPa; ti€n hanh do thé tich nudc V,,
{m*) & aua mau trong thdi gian t ,,(s). . '

7.43 Gidm gradient thuy luc xudng 0,1 va tang mifc tai trong ién. 100 kPa; ti&n hanh do thé tich nudc
V, , {m*) di qua mau trong thdi gian t, 5 (s).

7.14 Tang gradient thuy luc 18n 1,0 gilt nguyén mic tai trong 100 kPa; tién hanh do thé tich nuac V,,
(%) & qua mau trong thdi gian t, 4 (s). _

7.15 Giam gradient thuy Iyc xudng 0,1 va tang mic tai trong 13r 200 kPa; tién hanh do thé tich nurtc
Y, , (m?) di qua méu trong thdi gian t, 4 (s).

7.46 Tang gradient thuy lyc 1én 1,0 gitr nguyén mirc tai trong 20C kPa: tién han: do thé tich mide V,,
{m’) J qua mau trong thdi gian t, . (s)

Y17, wE thic qua drinh thir va téing hop s6 ligu.

k.. thac qua trinh trén thu duoc cae gia tri V(m?) va L (s) ny voi gradient thuy e 1 va 1.0
Audi coc cap 14l irong: 20 kPa; 50 kPa; 100 kPa; 200 kia. Toan 10 s0 lieu thir ghi vao Bang 7.1 va
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Bang 7.1 - Két ﬁué do thé tich nudc (V,) trong thgi gian (t,) ttng vdi gia tri Gracient thuy e 02
tai cac cap tai trong 20 kPa; 50 kPa; 100 kPa va 200 kPa

| Gradient 0,1

Captditong . | 20kPa | 50kPa | 100kPa | 200 kPa
Thé tich nudc qua mau V, (m’) | Ny Vio, 4. Vas Vi |
_Théi gian do t, (s) . .. tiy b Yy T L, o

Bang 7.2 - K&t qua do thé tich nﬁﬂc (V,) trong thai gian (t,)-ung v&i gia tri Gradient thuy iuc 1,0
tai cac cap tai trong 20 kPa; 50 kPa; 100 kPa va 200 kPa

o o e e e

Gradient 1,0 o — e et el v
Capitong . _ _ | __20kPa_ | 50KkPa | _100kPa , 200kPa
Theé tich nudc qua mau V, (m*) | V,, V,, My LV
Thdi gian do t, () Loty L Taiie b .o B

8  Tinh toan két qua

Muc dich cta phép this 1a xac dinh duoc do dan nubc (q) cla ting mau thir va_xay dung duong
cong quan hé gilra chung véi gradient thlly luc 0,1 va 1,0 tai cac cép 1ai rong 20 kPa. 50 kPa; 100 kPa
va 200 kPa.

Cac budc thuc hién:. :

8.1 Loai bd cac k&t qua di thudng theo qui dinh clia TCVN 8222 : 2009 va thy iai cac miu 18y W ::dl
cudn.
8.2 Tinh d6 dan nuéc déi véi ting mau thir theo cong thi:

q=Vxa/wxt (8.2.1)

Trong do: ; .

q la dd dan nudc caa tihg mau thir tinh bang mét vudng lrén giay (m¥s)
V 1a thé tich nuéc tinh bing mét khéi (m?) chay qua mau trong thai gian t
t lathai gian thif tinh bang gidy (s)

w 1a chiéu rong mau thi tinh bang mét (m)

@ 1a hé s& hiéu chinh d6 nhdt cla nudc theo nhiét do, tra trong Bang 8.1

Bang 8.1 - Hé so hiéu chinh d6 nhét clia nuéc theo nhiét do

T

T 16 | 17 | 18 | 19 [20] 21 ] 22 | 23 | 24,

G| 12 t__13 14

15 _
1135 | 1106 | 1,077 | 1,05 {1,025 | 1 | 0.976 | 0.951 , 0.931  0.91¢

o | 1,25 | 7,197 | 1,165 |

Trudng hop c6 thigt bi do truc tiép luu luong dong chdy (Q) di qua mau thr thi dé dan nudc tinh theo
cng thire:

g=Qxaq/w (8.2.2)
Trong do:
g 12 6 dan nudc cda ting mau thi tinh bing mét vudng trén gidy ( m/s)
Q 1a it ltgng dong chay qua mau thir tinh bang mét khdi tran gidy (m*/s)
@ Hé s6 hiéu chinh dé nhat cla nudc theo nhigt do, ira Bang 8.1
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8.3 Xay dung dudng cong quan hé giita d4 dan nudc (q) véi gradient thiy isc 0,1 va 1.0 1ai cic cap (&
trong 20 kPa; 50 kPa; 100 kPa va 200 kPa, theo trinh tu sau;

- Tir céc gia tri thé lich nudc chay qua mau thl (V) trong thdi gian {t) ing véi gradient thay luc 0,1 va 1.0
tai cac cap tai trong 20 kPa; 50 kPa; 100 kPa va 200 kPa thu dudc tcong qua trinh ther ghi trong Bang
7.1 va Bang 7.2; tinh cac gia tri dd dan (g) tuong (ng theo céng thic (8.2.1) ta dugc két qua d Rany
8.3.1 vaBang 8.3.2

Bang 8.3.1 - Pd din nudc (q,) tinh theo két qua do thd tich nudc (V) va thai gian (1,) ing vdi gia

tri Gradient thuy huc 0,1 tai céc cdp tai trong 20 kPa; 50 kPa; 100 kP va 200 kPa

Gradient 0,1

]

]

I Cdp taitrong 20 kPa 50kPa__ | " 10CGkPa | 200%Pa
' Thé tich nuc qua mau v, (m*) V... Vi i Vis 1 __\"_u ]

Thai gian do , fs) 135 i, i s ke
TF)(} dan nudc q { m?fs) -~ 1 !
| {Tinh theo cong thitc 8.2.1) A1 Gz G | Ata |

Bing 8.3.2 - D6 din nudc (g,) tinh theo két qua do thé tich nudc (V) va thai gian (t,) tng véigia

tri Gradient thuy luc. 1,0 tai cac cap tai trong 20 kPa; 50 kPa; 100 kPa va 200 kPa .

l: radient 1 0

C 3p i trong 20 xPa 50 kPa [ 100kPa | 200kPa
I'he tich nudc qua méu V, {m’) Vo s Vss Vs, i Vo,
[ “Thoi gian do t, (s Loy L s e !
£0 dan nude q ( m?is) : ! :

| {Tinh theo cdng thirc 8.2.1) | Ga: 922 b S

- Tir rac s0 ligu trong Bang 8.3.1 va Béng 8.3.2 v& dudng cong quan hé gilta dd dan. rude (q) vai
gradient thity lyc 0,1 va 1,0 ai cac c¢dp tai trong 0 kiPa; 50 kPa; 100 kPa va 200 kPa (Xem Hinh £.3).

B6-dan q ( m¥s)
r
Qi

Q4

Q13
oy o~ Oradient thuy hic 1 0

Qe 7

923

921 i
. Qa T Gradient thuy luc 0.1

S0 100

200 Tai tranyg ( kPa}

b

Hinh 8.3 - Pudn g quan hé gida dd din, t3i trong va gradient thuy e

10
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8.5 Cac gia tri tidu biéu
Céc gia tri tiéu biéu clia do dan nudc tinh theo TCVYN 8222 . 2009 nhy sau:
8.5.1 Do dan nudc dudc tinh trung binh cla cac gié tri do trén méi mau thir, chinh xac 1
8.5.2 Hé s6 dan nudc dugc tinh trung binh cta cac gia tri do trén mdi mau ther, chinh xac 191 0.1 x 16
m/s. !
8.5.3 Do léch chudn dé dan nubc, chinh xac t6i 0,001 { m’/s).
P 1éch chudn hé s8 dan nudc, chinh xac t6i 0,01 x 107 mys.
8.5.4 H@ s6 bién thién, chinh xac tdi0,1% '

00T m7ie!

CHU THICH: :
Cac k&l qua di thudng bi loai bo theo qui dinh (@i muc 8.1 vé KNONG Jua vau ik Lot ity et o
chép cac kél qua nay va bdo cao riéng.
8.6 Nhimng yéu céu doi véi viéc thir tiép theo
8.6.1 Kha nang 1ap lai két qua _
Khi hé s6 bién thién tinh theo qui dinh tai muc 8.5.4. vuot qua 20%, can tang thém sé luong

mau thir dé thu dugc két qua nam trong pham vi sai lech cho phép theo qui dinh coa TCVN 8222 2009
va s6 luong mau thir tinh theo TCVN 8222 © 2009; muc 6.

8.6.2 Cac gidi han sai léch

Kidm tra cac két qua thu dugc theo qui dinh tai muc 8.5 dé dam bao céc gidi han sai s6 thyc ¢
khéng vuot qua gidi han qui dinh. Sai s§ dugc coi 1a thod man néu so6 1an thir tinh theo TCVYN 8222
2009 khéng vudt qua thyc t8. Nghia la cac két qua thir la-thod man khi thir i s¢ 1an va dap uny yeu
cdu clia cac diéu 8.6.1va 8.6.2.

9 Bao cao thif nghiém
Bao cao thif nghiém bao gdm céc néi dung sau:
- Vién dan tiéu chudn nay;
- S6, ky hiéu thiét bj dung dé thi;
- Tht nguyén dung tinh toan két qua;
- Cac gia tri tiéu bidu clia phép thif;
- Céc gia tri rigng 1& nhy: két qua thir cla titng mau;
- Théng tin chi tigt vé cac két qua coi 1a dj thudng;
- Cac thay d8i vé diéu kién, qui trinh thir so véi tiéu chudn néu cb,
- Théng tin chi tiét v& cac k&t qua bi loai bd, ké ca nguyén nhan khong diing cac ket qua do dé danh qia
¢4c tri G tieu bidu.
. Céc thong tin vé mé mau, mau thir, diéu kién thir nhy.
+ Tén don vi, ca nhan gli mau.

+ Tén mau, ky hiéu mau.

+ Tén cdng trinh, hang muyc, vi tri ldy mau, ngay, thang, ndm dy mau, gii mau,..néu mau ay
ngoai cong trudng 18p dat, thi cong va phai ¢ chir ky xac nhan clda tu van giam sat.. '
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+ Khét ugng mau
- Mgay thang nam thl méu,
- Kiéu didu hoa mau.
- Nhiét ¢, 96 m khi diéu ho3 mau va khi thir mau.
10 Luu may
- Méau luu 6 dién tich nhd nhat 1 m?
- Lrra mdu trong diéu kign tiéu chudn theo qui dinh clia TCVN 8222 : 2009,

- Théi gian luu mau 15i thidu 13 28 ngay.
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Phu luc
} (Tham khao) X
Thiét bi xac dinh do dan nuéc cla vai dia ky thuat s dung mau thu hinh tron

1 S dé nguyén ly thiét bi thu
S0 d6 nguyén ly thiét bi thtr sir dung mau thir hmh tron mo ta trén Hinh H1

L = : i I 2 | 1
CHU DAN: : sl
1 1a khay gia tAi - : R C® @
2 lataitrong vudng goc
3 12 méu thir

" 4 lacac tam mang dan hdi
5 la céc tdm cao su x0p
R la ban kinh mAu thir
V 14 thé tich nudc 6 qua mau thi¥trong thai gian
ah 1a t8n that cot nude trén méu thir

Hinh H1 - Thié‘t bi do d6 dan nudc Vi mau tm} hinh trén

Thiét bi thdr : Gom hal dia kim loai ¢6 ban kinh-R = 150 mm &p lén hai m3t cia mau thir. Tai 1am
cla dia dudi co 1 16 cdp nubc ban kinh R, = 25 mm, Gilta cac dia va mau thif 1&p cac tdm dém ngan
cach la cac 18m cao su xGp va mang dan hdi, co cau 18p rap ching gtong nhu trong thiét bi sir dung
méu thir hinh ch# nhat (xem Hinh 7.1)

2 Mau tha

- Mau thtr hinh tron ban kinh R = 150 mm = 0,1 mm

- Tam méu dap 0 tron ban kinh R, =25 mm = 0,1 mm
- §6 lugng: 6 mau.

3 Tinh toan két qua
D6 dan nudc tinh theo cong thic:
g=(Vxa/2rxahxt)IN(R/R,)
- Trong do:
g lado din nudc cba timg mau thif tinh. bang mét vudng trén giay ( mz.fs}
¥ 14 thé tich nudc chay qua mau trong thai gian thir tinh bang mét khai (m?)
¢t 1athai gian thir tinh bang giay (s)
@ 12 hé s8 hiéu chinh dd nhdt clia nudc theo nhidt dd khong thr nguyén, tra trong Bang 8.1
R la ban kinh mau thir tinh bang mét {m) :
R, 1a ban kinh 18 nudc chay vao tinh bang mét (m)
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Ak 12 18n hau ¢6t nudc trén mau thittinh bing mét (m)

Thu muc tai lidu tham khao

[7} 1SO 12958 : 1995 £, Geotextiles and geotextile - related products Delermination of water flow
capacity in the plane.

[2] ASTM - D 4716 - 01, Standard Test Method for Delermining the (in - plane) Flow Rate per Unit
Widih and Hydraulfic Transmissivily of a Geosynthetic Usirig a Constant Head.




