TUONG QUAN DPQ CHAT VOI HE SO THAM, VOI LUC DINH
VA DE XUAT LUA CHON HE SO PAM NEN HQP LY

Tran Vin Hién'; Lé Vin Hung?

Tém tit: Cin cir vao phdn tich két qua thi nghiém, tic gid xdc dinh tiwong quan do chdt véi hé sé

tham (K,), lwc dinh (C) va géc ma sdt trong (@) ciia dat logi sét. Tir d6, dé xuat lwa chon hé sé dam

nén hop Iy cho dat ddap dap trong diéu kién dé am cia dat va khéng khi cao nhuw dap Ta Trach va

cdc cong trinh tuong tu.

Tir khéa: Hé s6 thim; hé sé ddm nén; d6 chat; Ta Trach; luc dinh C; gbc ma sat trong .

1. MUC TIEU NGHIEN CUU

Céc khdi chdng thdm cua dap dat phan 16n
dung dit 4 sét tir nhe dén nang c6 ham luong
hat sét tir 10% + 50% (Nguyén Vin Tho, Tran
Thi Thanh, 2001). Déi voi loai dat nay khi ddm
dén do chat nhit dinh thi c6 kha ning chéng
thim t6t pht hop yéu cau cho dap dat dong chat
K, < 10™ cm/s hodc khbi chéng thAm cua than
dap K, < 10~ cm/s. Trong ty nhién, dat nay co
dd am rat 16n, dé giam dugc do am vé gﬁn do
am t6i wu s& rat kho khan va tén kém, dic biét
1a ving c6 6 4m khong khi cao (nhu dap Thac
B4, khi thi cong 161 dap phai rang sdy dat sét thi
cong 16i dap nhung khong thanh céng; dap Ta
Trach phai phoi dat nhung sau mot nim ciing
khong dat d6 am thiét ké dép dap). Nhu vay, bai
toan thuc té dé dat duoc do am t6i wu khi dép 1a
khong dé. Liéu ta c6 thé ddm nén dat ¢ do am
cao hon d6 am tdi wu, sao cho van dap tmg 6n
dinh chiu lyc va chéng tham, dong thoi dap ung
tién do thi cong vuot 1i.

Muc dich nghién clru thuc nghiém tuong
quan gitra d§ chat (h¢ s6 dAm nén Kc) véi cac
chi tiéu co Iy chu yéu 1a hé s6 thAm K, luc dinh
C, goc ma sat trong ¢ dé lam co s& dé xuit
nhiing giai phap phu hop khi thiét ké va thi
cong dap dat do am cao.

2. PHUONG PHAP NGHIEN CUU

2.1. Ly luiin vé dAm nén dat

Su 6n dinh cua khéi dat da dap chi yéu dua

" Céng ty T van thiy lpi 2 (HEC2)
2 Truong Pai hoc Thuy loi

vao stuc khang cit cua vat liu. Ma luc ma sat
trong, luc két dinh va tinh chéng thdm cua dat
thi ting 1én theo mat do (d6 chat) cua déat. Vi
du: dung trong kho cua dét pha cat 1a 1.4T/m’
sau khi dwoc dim chat ting 1én 1.7T/m’ thi
cuong d6 nén cia nd ting 4 lan, hé sd thim
giam 2000 lan. Nho ddm chit dat ma thiét ké
mai dap c6 thé dbc hon, tir 46 giam khdi lugng
dap va tang nhanh t6c do thi cong.

Vit liéu dat gom ba thé, do 1a thé rin cua
hat dat, thé long ctia nude va thé khi cua khong
khi. Thong thuong thé rin va thé nudc khong
thé nén lai duoc, cho nén thuc chit dim chat
dat 1am cho cac hat dit c6 nudc bao boc xung
quanh ép day vao cac khe hd cua cac hat dat,
tir d6 day khong khi ra khoi khéi dat, 1am cho
hé sb do réng cua dat gidm nho, o chat (mat
d6) cua dat tang. RS rang qua trinh dim chat
dat 1a mot qua trinh sap xép lai ba thé cua dat
dudi tac dong cua ngoai luc. Muc dich nghién
chru voi cong ning dam chat nho nhit ¢ thé
thu duoc hiéu qua dam chit 16n nhat da thac
day sy phat trién 1y luan va k¥ thuat thi cong
vé diAm chat dat.

Ly ludn “mang nudc” khi dam chat dat giai
thich anh hudéng cta tinh chét (loai) dat, do
ngam nudc (am) va cong nang dam chat déi voi
hiéu qua dam chat dat dong thoi thé hién rd lién
quan ndi bd va quy luat cta ba yéu té trén. Ly
luan nay cho rang nudc & trong dat c6 hai trang
thai: mot 1a nude ty do, hai 1la mang nudc co
tinh dan hoi bao quanh hat dat. Do tac dung cia
lyc dién phan tir & bé mat hat dat lam cho mang
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nuéc dan tinh co cac tinh chat: tinh dinh, tinh
chbng cit va tinh dan hoi cuc han. Mang nudc
nay cang mong thi cac dac tinh trén cang ro rét.
Chiéu day mang nudce tang 1€n, tac dung cia luc
dién phéan tr cua bé mat hat dat giam va céc tinh
nang trén nhanh chong mat di. Khi mang nuéc
du day thi tinh chéng cat cua no bang khong.
Nuédc ¢ ngoai chiéu day nay 1a nudc ty do.
Nuéc trong chiéu day nay chiu sy kim ché cua
luc dién phan tir cua bé mat hat dat goi la nude
bi kim ché. Trong qua trinh dam chat dat, chi co
nudc ty do mdi co tac dung lam tron, con mang
nudce bi kim ché co tinh chéng cit, tao ra tré luc
ddi véi dich chuyén gitia cac hat dat. Nhu vay,
1d rang d6 4m anh huong mat thiét toi tinh dam
chit ctia céc loai dat.

D6i voi dit co tinh dinh thi d6 4m cang nho
mang nudc cang mong, luc dién phan tir cia bé
mat hat dat tac dung cang 16n, stc chéng cat
ctia d4t manh, cong nang dé dam chit cang 16n,
nén cang khé dam chit. Khi mang nudc dan
tinh day 1én dén luc ning lyc chdng cit cua dat
gan bang khong, tiéu hao cong ning dam nho
nhét c6 thé dat dugc do dam chit 16n nhat,
lwong ngam nudce (46 4m) luc nay goi 1a do am
t6i wu. Vuot qua d6 am nay dat gan véi bio
hoa, nudc ty do ting, luc dién phan ti khong
con, tinh dinh, lyc ma sat ciing khong con. Céc
hat dit vi khong con sy khdéng ché ma “troi
trugt” nén sinh ra hién tugng “chay” khi nay
luc dam truc tiép tac dung 1én nudc tu do,
khong thé truyén tit ca cho hat dat, kho phat
huy tac dung dam chat c6 hiéu qua, tic la sinh
ra 4p lyc trung hoa. Cong nang dam tiéu hao rat
lon, ma khong dat dugc hi€u qua dam chit.
Quan hé gitta dung trong kho khi dam chit véi
d6 am cua dat co tinh dinh thé hién qua biéu d6
thdy rang: Ban dau dung trong kho ciia dat tang
khi d6 am ting. Khi d6 am tang tdi giGi han nao
déy thi dung trong kho dat tri s6 16n nhét. Khi
vuot qua do am gidi han 4y thi dung trong kho
lai giam. Khi cong néng dam cb dinh, do Am
tuong ung voi dung trong kho 16n nhit 1a ¢6 am
t6i wu ciia cong ning ddm twong tng. Cling co
nghia 14 ¢ 4m t6i vu ciia dat con thay ddi theo
cong nang dam chat dat, cong niang dam chat

tang, tvong tmg d6 am tdi wu giam. Trong thi
nghiém 1dy s6 1an ddm nén, trong thi cong lay
s6 1an lan ép dé phan anh cong nang dam chit.

Dbi voi dat dinh, yéu t6 quyét dinh dén hiéu
qua dam chat dat: Dung trong kho vi ; Do am
W; Ap luc dAm nén; Loai dat (cép phéi, ham
luong cac hat sét, chiéu day rai dat...). Khi do
am qua 16n, hiéu qua cua ting ap luc dam bi
han ché do ap luc nudc k& rong.

Dbi véi dat khong dinh, vi hat dét tho, dién
tich bé mat hat dat ciia mot don vi khdi lugng
dat so voi dat dinh nho hon nhiéu, boi vay anh
hudng cua lyc dién phén tir ciia nude bi kim ché
& mat hat dat cling rat nho. Nén luc dinh so véi
lyc ma sat giita cac hat dat nho hon nhiéu. Boi
¢ hat tho lai khong déu nén ty 18 d6 rdng so
v6i dat co tinh dinh nho, tinh nén ép, tinh
truong nd déu khong 16n. Lyc dién phan tir bé
mat hat dat yéu nén d& thai nude cb két. Dat co
tinh dinh thi nguoc lai. Diéu d6 d& 1y giai dung
trong dat khong dinh 16n hon dat dinh. Trong
truong hop tiéu hao cong ning dam nhu nhau,
dat khong dinh s& c6 d6 dam chat 1on. Trong thi
cong, dat khong dinh c6 dung trong kho vuot
qua 2T/m’ 1a thuong gip, con dat dinh dat t6i
1,8T/m’ ciing twong d6i khé khin (Pai hoc Vi
Han, 1994).

2.2. Phwong phip, pham vi va dbi twong
nghién ciru

Phuong phap nghién ctru chii yéu 1 thi
nghiém trong phong dbi véi dat dinh két hop
phan tich théng ké va chuyén gia phan tich.
Céc tiéu chuan ap dung chu yéu: Cac TCVN
hién hanh vé Pat xay dung, thiét ké va thi cong
dap dat.

D6i tuong nghién ctu: Anh huéng cia do
chat dén hé sb tham, lyc dinh va gbc ma sat
trong ctia dat tram tich 1ong song, sudn tan tich
trong khu vuc xay dung HO Ta Trach, HO6 Trudi
— Thira Thién Hué, H6 Ngan Truoi — Ha Tinh.

Ngudn gdc dat thi nghiém: dat 16p 2b bdi tich
thém song bac 1 (aQ), dat 16p 3b pha tan tich
(deQ) tai cac mo vat li€u HO Ta Trach — Hué.

3. KET QUA NGHIEN CUU

Két qua duoc xac dinh cho khu vyc Ta
Trach. Cac nhom mau dat thi nghiém dugc ché
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bi v&i d6 chat (hé s6 dam nén Kc) khac nhau
tuong ung voi do 4m bén nhanh uét cia két qua
dam Proctor. Mdi mau c6 Kc (hodc dung trong
kho) twong g dugc thi nghiém xéac dinh hé s6
thim Kt, goc ma sat trong ¢ va lyc dinh C.

Thi nghiém duoc tién hanh tai phong thi
nghiém tai cac phong Las — XD 151 — Cong ty
CP TVXD Thuay Loi II; Las-XD-320 — Tong
Cong ty XD Thuy Loi 4; Las-XD220 — Cong ty
CPTVDT va XD Quang Tri, thuc hién trong cac
nim 2012 = 2013 theo cac tiéu chuin (TCVN
8723:2012; 14TCN 196 - 2006; TCVN 4196:2012).
Cac két qua thi nghiém thAm theo diéu kién cot
nudc khong doi; Thi nghiém xac dinh @, C theo
phuong phap cit phang, cit cham cd két thoat
nuée (so dé CD - consolidated - drained). Ddi
v6i dat 2a thi nghi€ém Proctor tiéu chuén; Ddi
vGi dat 3b thi nghiém Proctor cai tién voi thong
s (TCVN 4201:2012): Btia dam 4,5 kg; Chiéu
cao roi 450mm; Puong kinh trong cua cbi
152mm; Chiéu cao c¢6i 127mm; Thé tich cbi
2.305 cm’; S6 16p dam 3; S6 chay dam cho mdi
16p 50 lan.

Két qua thi nghiém hé s6 thim K, dwoc hiéu
chinh theo huéng dan (I4TCN 196 - 2006)
chon hé s6 hiéu chinh giam K=10 (h¢ s tham
trong phong thi nghiém nho hon thuc té 10 1an).

Bang 1. Cic chi tiéu co 1y chii yéu cia dat

Bang 2. Twong quan giita d9 chit (hé sé6 dim
nén Kc) v6i hé s6 tham (Kt)

Do chat bo ﬁ({,l/lo)w cb Hé sb thdm Kt (cm/s)
Kc
2b 3b 2b 3b

0.83 299 | 27.0 | 1.40*10™ | 1.53*10°
0.85 28.7 | 25.8 | 1.29%10" | 5.69*10
0.86 28.1 | 252 | 5.65%10° | 5.91*10*
0.87 275 | 247 | 1.15%10° | 5.02*10™
0.88 269 | 24.1 | 4.07*10° | 2.89*10™
0.89 263 | 23.5 | 220%10° | 2.69*10
0.90 257 | 229 | 8.85%10° | 1.86*10™
091 25.1 | 223 | 2.67%10° | 1.66*10™
0.92 245 | 21.7 | 7.06*10° | 1.29*%10*
0.93 239 | 212 | 1.10%10° | 1.43*10°
0.94 233 | 205 | 5.91*10° | 1.19%10°
0.95 226 | 199 | 4.16%10° | 2.56*10°
0.96 220 | 193 | 8.68*10° | 1.02*10*
0.97 213 | 18.6 | 9.86*¥10° | 8.03*10°
0.98 206 | 17.9 | 2.81*10° | 3.79*10°
0.99 199 | 172 | 1.06*10° | 7.01*107
1.00 185 | 158 | 6.11*¥10° | 3.58*10°

Bidu do quanhé Kt & Ke

. Lopdat |y ooon | Lop3b
Hat sét, % 30.8 27.1
. . Hat bui, % 34.8 28.9
Thalﬁ;fhan Hat cat, % 34.4 39.8
' Hat san, % 4.2
Cudi dam, %
Han d6 chay, W, % 41.0 41.7
Han d6 déo, Wp, % 24.5 25.2
Chi sb déo, Wy 16.5 16.5
Do sét, B 0.20 0.188
Do am W, % 18.5 15.8
Dung trong udt, y,, (T/m’) 1.87 1.85
Dung trong khé, y, (T/m?) 1.697 1.790
Ty trong, A 2.72 2.74
Do 16 rong, n % 46.2 47.4
Ty 16 16 rdng, € 0.859 0.900
D6 bio hoa, G % 88.0 86.1
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Hinh 1. Twong quan giita K, voi K,




Bang 3. Twong quan giira do chat
(hé s6 dAm nén Kc) v6i géc ma sat trong ¢
va v6i lue dinh C

bo | Do 4m Wcb | Luc dinh C Géc ma sit trong ¢
chat (%) (kG/cm?2)
Kc 2b 3b 2b 3b 2b 3b
0.83 | 29.9 | 27.0 0.02 19° | 237
0.85]28.7 1258002005177 11" | 21° ’
0.86 | 28.1 | 25.2 | 0.14 | 0.06 | 14° | 47" | 21° | 24"
0.87 | 27.5 | 24.7 | 0.07 | 0.08 [ 17°|29" | 21° |48
0.88 | 26.9 | 24.1 | 0.18 | 0.08 | 15° |48 | 22° |35’
0.89 | 26.3 | 23.5 1 0.20 | 0.10 | 18" | 21" | 23° |21’
090 | 25.7 1229 | 0.14 | 0.17 | 19° | 11" | 23° | 44"
091 | 25.1 | 22.3 | 0.26 | 0.16 | 18" | 58" | 24° | 7’
092 | 245 | 21.7 | 0.31 | 0.23 | 19° | 47" | 23° | 44"
093 ]23.9|21.2]020 029 [21°|15" | 22° |35
0.94 | 23.3 1 20.5[038 [ 039 [21°|12"| 21° |48
095226199040 042 [19°|57" | 21° |48
0.96 | 22.0 | 19.3 | 0.44 | 0.45 | 22°| 38" | 22° |49’
0.97 | 21.3 | 18.6 | 0.47 | 0.51 [ 24° | 56" | 22° | 23"
0.98 | 20.6 | 17.9 | 0.57 | 0.55 [ 22° | 58" | 24° |39’
099 | 19.9 | 17.2 | 0.58 | 0.60 | 23°|21"| 21° | 56"
1.00 | 18.5 | 15.8 | 0.48 | 0.65 [29° | 56" | 23° |49’
Biéu do quan he C & Ke
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Hinh 2. Tuwong quan giita C voi K.

Biéudo quanhé ¢ & Kc

ES y=0.83 1534477
30 «R2=.8498

18 +— . Dat2b
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Hinh 3. Tuong quan giita ¢ voi K,

4. KET LUAN VA KIEN NGHI

Két qua phan tich tuong quan do chat véi cac
chi tiéu thi nghi€ém nhu sau:

a) Hé s6 tham:

- P6i voi dat 16p 2b:

Truong hop K. <0.85, khi K. ting thi K
giam manh tuyén tinh;

Truong hop K. = (0.85+1), khi K, tdng thi K;
giam cham va qui luat khong rd rang (néu lya
chon qui luat da thirc bac hai thi mirc d6 chat
ché twong quan cao nhit ciing chi dat R* =
0.29). Khi K. > 0.95 thi K; hau nhu khong giam
nira, diéu nay chung to vai trd chong thdm cua
ham luong sét cao trong dét 2b.

- P6i voi dat 16p 3b:
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Truong hop K¢ < 0.85, khi K, tang thi K
giam manh tuyén tinh;

Truong hop K¢ = (0.85+1), khi K. tdng thi
K; giam theo qui luat da thirc bac 2, hé sb
trong quan R® = 0.942, dwoc xem la tuong
quan chat ché.

Khi K. > 0.95 thi K; van giam nhung khong
nhiéu, diéu nay chung t6 anh huong ciia ham
lugng hat san trong dét 3b, khac biét véi dat 2b.

Ca hai loai dat 2b va 3b déu cho hé so thdm
gan nhu 1a nho nhat khi K, = 0.95.

b) Luc dinh va géc ma sat trong:

- Poi voi dat 16p 2b:

Luc dinh C ting tuyén tinh voi d6 chat K, hé
sé twrong quan R = 0.937, twong quan chit chg.

Goc ma sat trong ting dong bién v6i do chat
K. theo dang ham mii, hé sb twong quan R* =
0.849, tuong quan chat ché.

- B6i voi dét 16p 3b:

Luc dinh C tang tuyén tinh vo1 do chat K, hé
sd tuong quan R*=0.951, tuong quan chat ché.

Go6c ma sat trong tang rat nhe khi do chat K,
tang, nhung qui luat khong rd rang. Piéu nay co
thé 1y giai anh hudng ciia hat tho trong dat 3b.

Céc két qua nay phu hop voi két luan cia cac
tac gia khac (Nguyén Vin Tho, Tran Thi Thanh,
2001).

TAI LIEU THAM KHAO

Mt s6 kién nghi:

Dit ¢6 ham lugng sét cao ¢ khu vyc nghién
ctru thuong thi cong trong diéu kién do am cao.
Viéc giam do am 1a viéc 1am rat khé khan, thim
chi khong kha thi do thoi tiét khu vuc rat am
uot. Nhu vy, can chon giai phap dung hoa vé
dap umg k¥ thuat véi diéu kién thi cong. Vi vay
tac gia kién nghi Iya chon d6 am thi cong dét
loai 2b, 3b nhu di nghién ctru ddi voi dap dat
ddng chat hodc khéi chéng tham cua dap nén
chon d6 chat K. =0,95 tng véi dd 4m nhanh udt
trong thiét ké va thi cong dap st dung vat li€u
dat 16p 2b, 3b va c6 thé mé rong nghién ciru
xem xét cho dat twong ty. Diéu nay khong mau
thuan véi cic nghién cuia nhiéu tac gia nhiing
nim gan day vé dit mién Trung. (D4i véi ticu
chuan thiét ké va thi cong hién hanh (TCVN
8297:2012) quy dinh chon d¢ chat K, theo ce”ip
cong trinh Yéu cau vé d6 chit K quy dinh nhu
sau: Voi dap tir cap II tro 1én va cac loai dap
xdy dung & ving c6 kha ning dong dat tir cip
VII tr 1én: K > 0,97; Véi cac dap cap 111, cap
IV va cong trinh dét khac: K > 0,95).

Trong céc bai tiép theo tac gia cung cip két
qua kiém tra thAm hién truong bang phuong
phap d6 nudc trong 16 khoan cho 2 loai dat trén
khi ddp dat véi do chat K. = 0,95.

14TCN 196 - 2006 Khao sat dia chat céng trinh Thuy loi - Huéng dan phwong phép chinh Iy két
qud thi nghiém mau ddt.

Dai hoc Vit Han (1994), Thi cong céng trinh thity loi - tr.124-125, nguoi dich: Téng Van Hang;
Nguyén Vin Tho, Tran Thi Thanh (2001), Stz dung ddt tai ché dé ddap dap ¢ Tdy Nguyén, Nam
Trung By va Pong Nam By, NXB Nong nghiép.

TCVN 4196:2012 Pdt xdy dung - Phuwong phdap xdc dinh d¢ am va dé hit am trong phong thi
nghiém.

TCVN 4201:2012 Pt xdy dung - Phwong phdp xdc dinh d chdt tiéu chudn trong phong thi nghiém.
TCVN 8297:2012 Céng trinh thiy loi - Pdp dat - yéu cau ky thudt thi céng bang phwong
phdp dam nén.

TCVN 8723:2012 Pat xdy dung céng trinh thuy loi - Phwong phdp xdc dinh hé sé tham cua dat
trong phong thi nghiém.
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Abstract:

THE CORRELATION AMONG THE SOIL COMPACTION, THE PERMEABILITY
COEFFICIENT AND THE SOIL COHESION - RECOMMENDATIONS ON THE
COMPACTING FACTOR DETERMINATION

Based on the analysis of the experimental results, the author determines the correlation between the
compacting factor and the permeability coefficient (K,), the soil cohesion (C) and the soil inner
friction angle (@) of the clay type soil. Then, the suitable soil compaction coefficient is proposed for
the backfill soil in the high humidity condition as of the Ta Trach dam and similar works.
Keywords: Permeability coefficient; compacting factor; Ta Trach; soil cohesion C; soil inner
friction angle ¢.
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