BAI BAO KHOA HQC

NGHIEN CUU THI NGHIEM CO KET THAM VA SUC KHANG CAT CUA
DPAT YEU PHAN BO O PONG BANG VEN BIEN QUANG NAM - PA NANG
PHUC VU QUY HOACH VA THIET KE CONG TRINH GIAO THONG

Nguyén Thi Ngoc Yén'

Tém tat: Bai bdo trinh bay nhitng két qud nghién ciru ddc trung cé két tham va sirc khdng cat ciia
dat yéu da nguon goc dong bang ven bién Qudang Nam — Pa Nang. Két qua nghién cieu cho thdy dat
yéu chii yéu la bin sét, bin sét pha ¢6 tuéi va nguon goc khdc nhau (ambQs’; mbQy’; ambQy’ va
abmQ,') méi duwoe thanh tao, dién phdan bé khong déu, bé day c¢é sw thay doi Iom va it 19 ra trén
mat. Dat hau nhu chua duoc cé két, ap luc tién cé két bé (P. = 52,55 kPa +61,5 kPa doi véi bin sét
pha va P, = 45,50 kPa + 58,8 kPa doi véi bin sét), hé s6 nén lin 1om (ags.;> 10 kPa™), hé sé cé két
ngang thé hién tinh chat bat dong nhat ré rét, médun tong bién dang nhé (Egs.; < 5000 kPa) va sirc
khdng cdt thap. Dady la nhing doi twong cé dnh hwong bat loi dén cong tac quy hoach, thiét ké cong

trinh noi chung va dwong giao thong noi riéng.

Tir khoa: it yéu; stc khang cat; dic trung c6 két tham; hé s ¢ két ngang.

1. PAT VAN PE

Trong tinh toan, thiét ké cong trinh, dac biét
cong trinh trén nén dét yéu. Ngoai cac chi tiéu co
ly thong thuong cua dat thi dic trung ¢d két tham
va suc khang cit cua dat dong vai tro rit quan
trong. Trén co s d6, co thé lya chon giai phap
xu ly nén, dua ra du bao vé thoi gian cd két, do
lan tir bién, chiéu cao dip 6n dinh cta nén cong
trinh. Hién nay, trén thé gidi bén canh thanh
phan vat chat thi cac thong s c6 két — bién dang
va strc khang cit cta dit loai sét dugc nhiéu tac
gia quan tdm nghién ctu mot cach chuyén sau
bang nhiéu thiét bi va trén cdc mod hinh khéac
nhau (Terzaghi. K, 1924, 1940, 1941, Taylor.D.W,
1940, 1942, Bjerrum.L, 1967, Casagrande.A,
1938,...) da dugc cong nhan va ap dung trong
cac tiéu chuan xay dung (ASTM 2435, JGS
2000, BS 1377,..). O Viét Nam, dic biét 1a
ddng bang Bic B va Nam B, van dé nay da
dugc nghién ctru chi tiét thé hién qua nhiéu
cong trinh ctia nhidu tic gia khac nhau: Nguyén
Viét Tinh (2001); Nguyén Manh Thuay (2005);

" Triong Pai hoc Bach Khoa Pa Ning

Nguyén Thi Ny (2014)..., day la nguon tai liéu
quan trong va c6 gia tri trong tinh toan, thiét ké,
xtr 1y nén cong trinh. Tuy nhién, & khu vic mién
Trung noi chung va dong bang ven bién Quang
Nam - Da Néng néi riéng, van dé nay chua dugc
cac tac gia quan tdm nghién cotu mdt cach
chuyén sau. Vi vay, thong qua két qua thi
nghiém trong phong cta nhom tac gia thuc hi¢n
theo nhidu phuong phép khac nhau va két hop
két qua phan tich hién truong nhom tac gia mudn
lam sang to dac trung ¢ két tham va stc khang
cit ciia dat yéu da ngudn gdc phan bd ¢ dong
bang ven bién Quang Nam — Da Nang. Nhiing s6
liéu dua ra cé tinh tong hop va hé thong nén du
dd tin cay, co thé tham khéao trong qui hoach -
thiét ké va dinh hudng cho cong tic nghién ciru,
lya chon hop 1y cac giai phap xir 1y nén duong
trén dat yéu.

2. PHUONG PHAP VA THIET BI THi
NGHIEM

Céc thong s6 cb két tham cua dat duoc xac
dinh bang thi nghiém nén c6 két tiéu chuan va
phan tich nguoc tir két qua quan tric lin hién
truong. i voi thi nghiém trong phong mau
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dugc gia tai theo ting cap, cap sau gip doi cap
trudc, thoi gian theo doi d§ lun 1a 24 gio theo
dung qui trinh nén cb két tiéu chuan (TCVN
4200:2012). Cac thong sé strc khang cit khong
thoat nudc xac dinh bang nhiéu phuong phap thi
nghiém trén cac thiét bi va tiéu chuan khéac nhau:
Nén ba truc theo so dd UU trén thiét bi nén 3 truc
hang GEOCOMP - My (ASTM D2850,
AASHTO T296, BS 1377: Part 7: 1990: clause
8); thi nghiém cit phang truc tiép (TCVN 4199 :
1995; BS1377: Part 7: 1990; ASTM D3080) va
cit canh ngoai hién truong (BS 1377: Part
9:1990: clause 4.4, ASTM D2573, AASHTO
T223 va 22TCN 355-2006). Cac thong s nay st
dung dé tinh toan 6n dinh va dé xuat giai phap
thiét ké, 4p dung tinh toan giai phap dap truc
tiép, truong hop dip nén dau tién cho giai phap
dap nén duong theo giai doan.

3. TINH CHAT VAT LY CUA PAT YEU
NGHIEN CUU

Pong bang ven bién Quang Nam — Pa Ning,
dat yéu da ngudn goc c6 dién phan khong dong
déu, bé day dat yéu co su thay doi 16n va it 16 ra
trén mat hon. Trén co sé cac 10 trinh khao sat,
thu thap tai liéu va khoan bo sung, kiém tra dia
chat cong trinh thay rang ving nghién ciru xuat
16 8 thanh tao dat yéu voi thanh phan, ngudn
gdc va thoi gian thanh tao khac nhau. Song chi
c6 tram tich song — bién — dam lay tudi Holocen
muén (ambQ,’); trAm tich bién — dim lay
Holocen giira (mbQ-?); trdm tich song - bién -
dam 13y Holocen gitra (ambQ,”) va trim tich
song - dam lay - bién Holocen sém (abmQ.) 1a
c¢6 dién phan b rong va 1a cac ddi tuong co lién
quan truc tiép dén viéc lam nén cac cong trinh
xay dung. Do viy, tac gia chi tién hanh nghién
clru chuyén siu cho cic thanh tao dat yéu trén,
cu thé:

+ Khu vuc I (KV-I): Bun sét, bun sét pha,
mau xam xanh, xam den giau vat chat hitu co
(ambQ,’) ¢6 thanh phin hat chii yéu gom cét hat
min dén nho, bot, sét, bé day thay doi tir 2 + 8 m.
Phan bd doc theo cac dAm pha hién dai, tao cac
dai rong tr 50 m + 200 m; kéo dai trén 10 km

doc song (song Dé Vong, song Phu Loc, song
Yén, song Cu B¢), cac hd Bau Tram, Pam Rong,
khu vuc vinh Nam O, Hoa Phuéc, Hoa Quy, cac
xa Pién Phuong, Pién Minh, thi tran Vinh Dién
va & Cam An, Cam Ha. Ngoai ra con bét gip &
cac xa Binh Quy, Binh Trung, Binh Tu thudc
huyén Thang Binh.

+ Khu vyc II (KV-II): Bun sét pha, bun sét
chira than bun mau xam den (mbQ,%) c6 thanh
phén hat chu yéu bot, sét 1an cat hat trung dén
nhd, 16 ra & cac quan nodi thanh Pa Nang, Nam
O, Hoa Phudc, Hoa Tién hodc bi phu boi 16p cat
min, bé day trung binh 2 + 4 m, ca biét > Sm.

+ Khu vuc II (KV-III): Bun sét, bun sét pha
mau xam xanh, xam den, trang thai chay chua
v0 s0 (ambQ,?) phan bd kha phd bién, dién hinh
12 & cac x3 Dién Hoa, Dién Tién, Pién Phudc
thudc huyén Pién Ban, doc thung liing song Vu
Gia va rai rac ¢ cac xa bién Ngoc, Dién Duong
thudc Vinh Dién, d¢ sdu mai 16p tur 2,5 ~4 m va
bé day tir 5 <10 m dén >10 m. Thanh phan hat
chu yéu gém bot, sét 1an cat hat trung dén nho,
trong dét chua it ham lugng hitu co 1,4 + 3,2%.

+ Khu vyc IV (KV-IV): Bun cat pha, bun sét
pha mau xam xanh, xdm den, trang thai déo
chay - chay (abmQ,") c6 thanh phén hat chu yéu
gém sét, bot, cat hat nho dén min 13n it san soi,
phan bd ¢ Dién Ban, Hoi An, doc song Vinh
Dién va song Can Bién, bi cac dat ngudn bién
gi6 tré hon (mvQ,) phii 1én véi bé day kha 1én.
Chiéu sau phan b mai 16p bat gap tir 5 + 20m,
chiéu day thay ddi tr 5Sm dén trén 20m, trung
binh 15 + 20m.

Mau dit str dung trong nghién ctru duoc nhom
tac gia ph6i hop ldy miu & nhiéu cong trinh khac
nhau phéan bd trai déu trén dia ban Quang Nam -
Da Nang (bang 1a). Cac thi nghiém trong phong
dugc thyc hién tai phong thi nghiém Dia co,
khoa Xay dung Cau duong, Trudong Pai hoc
Béch khoa Pa Néng va phdi hop thyc hién thi
nghiém vdi cac cong ty trén dia ban Quang Nam
- Pa Ning. Céc thi nghiém cat canh hién truong
dugc nhom téac gia thu thap tir cac cong ty khao
sat trén dia ban Quang Nam - Pa Nang.
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Bing 1a. Vi tri ldy miu va s6 lwgng miu nghién ciru

Khu vuc

Vi tri (sé luong mau thi nghiém)

KV-1
(ambQy’)

Tuyén Son — Hoa Cuong (06); Khu nha may dong tau — An Hai Tay - Son Tra (05);
Phudc M¥ - Son Tra (05); Tho Quang — Son Tra (06); Khu do thi Hoa Xuan (12);
Cau Khué Pong - Cam Lé (12); Puong vanh dai Nam — Hoa Qui di Hoa Phudc (14);
Cau Qua Giang — Hoa Phudc (10); Dién Phudc — Dién Ban (08); Dién Minh — Dién
Ban (05); Phong An — Son Phong (05); Cam An — Hoi An (06); Ctra Dai — Hoi An

(08); Cam Ha — Hoi An (10).

KV-II
(mbQ,’)

Khu d6 thi Golden Hill (14); Khu d6 thi Thuy Tu (15); Khu TDC Hoa Hiép a, b (15);
Khu Cong Nghiép Hoa Khanh (10); Truc duong Tay Bac — Hoa Minh (12); Khu d6
thi Pa Phudc (12); Hoa An — Cam Lé (12); Miéu Bong — Cam Lé (10); Khué Trung
— Cau Nguyén Tri Phuong (14); Hoa Xuan — Cam Lé (12); Tuyén duong Hoa Phudc

— Hoa Khuong (10);

KV-III
(ambQ?)

bién Duong — Dién Ban (15); Pién Nam — Dién Ban (12); Nam Phudc — Duy Xuyén
(14); Binh Ta — Thang Binh (08); Binh Hai — Thang Binh (08); Tam Thang — Tam

Ky (12); Khu KTM Chu Lai — Nti Thanh (15);

KV-1V
(abmQ,")

Cam Thanh — Hoi An (08); bién Duong — Dién Ban (05); Pién Ngoc — Pién Ban

(06); Duy Chau — Duy Xuyén (06).

Céc chi tiéu co 1y cha yéu (bang 1b) nhu W,
e, Wi, Ip, B ctia bun sét pha c6 sy khac nhau
gitta cac khu vuc, nhin chung céac chi ti€u cua
bun sét pha abmQ,' cao hon. Pbi véi bin sét

Bang 1b. Thanh phan hat va chi tiéu vat ly dat yéu

mezz cao hon so véi bun sét ame23. Cac dac
trung co 1y cac su khac nhau gitta cac khu vuc lién
quan dén tudi, ngudn gdc, didu kién hinh thanh va
ton tai cua dat yéu trong cu tric nén ty nhién.

Bun sét pha Bun sét
Chi tiéu KV-I KV-1I KV-1II KV-1V KV-I KV-II
(@mbQ,’) | (mbQy") | (ambQ,’) | (abmQ,) | (ambQ’) | (mbQ,’)
Ham lugng| 20,97+27,3 | 20,15+28,06 | 22,01+26,18 | 20,59+27,3 | 35,1+37,19 | 32,55+42,61
hat sét,% 24,87 24,17 24,46 23,73 35,99 36,11
0.05-0.005 22,3+60,0 | 24,6+373 27,8+43,8 | 25,54+31,98 | 28,0+28,5 35,3+48,6
’ ’ 42.6 29,2 35,3 28,58 28,8 40,9
7-0.05 14,39+52,69| 36,89+51,87 | 32,98+46,52 | 44,00+53,63 | 34,78+35,4 | 13,48+31,52
’ 32,66 46,25 40,06 47,25 35,14 22,69
- 0-+0,50 0+ 1,12 0,11 +0,27 0,24 +0,62 0+0,18 0
0,2 0,40 0,17 0,44 0,06
W% 38,97+45,78| 40,01+50,01 | 43,02+53,1 | 46,29+50,11 | 50,13+52,13 | 55,29+59,6
’ 43,30 43,11 46,67 48,35 51.41 57,52
e 1,15-1,29 | 1,11+1,37 | 1,25+1,44 | 129+1,48 | 1,44+1,52 | 1,14+1,64
1,25 1,22 1,32 1,40 1,48 1,53
W% 35,3+41,8 | 36,09+41,67 | 38,38+44,18 | 38,1+40,15 | 42,01+45,10 | 47,28+50,4
’ 39,6 38,5 40,89 39,17 43,25 48,69
1% 10,46+1691| 11,99+16,85 | 11,03+19,3 | 13,39+16,22 | 18,2+19,19 | 20,09+26,04
’ 13,62 15,08 15,17 14,75 18,61 22,6
B 1,14+1,43 1,18+1,50 1,17+1,65 1,52+1,77 1,38+1,51 1,30+1,51
1,28 1,31 1,39 1,63 1,44 1,39
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4. KET QUA NGHIEN CUU

4.1. Cac diic trung c6 két thim

> Bun sét pha, cac dic trung cd két tham c6
su bién d6i nhu sau:

Hé sb ¢b két thim dimg c,1., bién doi tir 0,539
*10° d@én  0,679*10° cm’/s; trong d6 KV-III
(ambQ,?) ¢6 hé sb ¢b két 16n nhét 0,679%10°
3 em?/s va KV-II (mbQ,?) ¢6 hé s6 ¢ két bé nhit
0,539 *10™ cm®/s. Chi s6 lin C bién dbi tir 0,441
(KV-II, mbQ,%) dén 0,81(KV-III, ambQ,?). Chi
s6 C; bién ddi tr 0,057 (KV-II, mbQ,%); 0,08
(KV-I, ambQ,); 0,081 (abmQ,"); 0,09 (KV-III,
ambQ,?). Ti s CJ/C=7,69 +8,65 la phu hop
(Theo Monika De Vos & Valerie Whenham,
2000), voi dat sét gia tri ty s6 Co/C; tir 5 dén 10).
Ap luc tién ¢ két bién d6i tir 52,55 kPa (KV-III,
ambQ,’); 56,75 kPa (KV-L, ambQ,’); 59,3kPa

(KV-IV, abmQ,"); 61,5 kPa (KV-II, mbQ,%). Hé
s nén lan a;, bién ddi tr 10,5 kPa’ (KV-L,
ambQ,’); 10,7 kPa™ (KV-IV, abmQ,'); 11,7 kPa
(KV-II, mbQ,?); dén 13,8 kPa™ (KV-III, ambQ.?).
Hé sb thdm K,bién ddi tir 0,254 *107cm/s
(KV-II, mbQ,?); dén 0,520 *107 cm/s (KV-III,
ambQ,”) (bang 2, hinh 1a).

> Bun sét, cac dic trung cb két bién doi nhu sau:

Hé s6 c¢d két ¢y bién dbi tir 0,415 *10°
3 (mbQ,%) dén 0,454*10° cm?/s (KV-I, ambQ,?).
Chi s6 ln C. bién ddi tir 0,51(KV-I, ambQ,’)
dén 0,588 (KV-II, mbQ,?). Ti s6 C./C; = 7,67
+8,40. Ap luc tién cb két bién doi tur 45,50
kPa (KV-I, ambQ,’) dén 57,88 kPa (KV-II,
mezz). Hé s6 nén 10n a,, trung binh bién doi tir
12,3 kPa™ (KV-I, ambQ,” ) dén 13,8 kPa™ (KV-
11, mbQ,?) (bang 2, hinh 1b).
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Hinh la. Hé s6 co két tham thang dimng thay déi  Hinh 1b. Hé sé cé két tham thang dimg thay doi

theo cdp ap luc nén cia bin sét pha

theo cap ap luc nén cua bun sét

Bang 2. Két qua xac dinh diic trung ¢ két thim cta dat yéu

Bun sét pha Bun sét
Chi tiéu KV-I KV-II KV-III KV-IV KV-I KV-II
| (@mbQ) | (mbQy) | (ambQ,’) | (abmQ,) | (ambQy) | (mbQy)
S6 miu 93 98 25 19 38
P, |42,70+83,3 | 56,6673 | 47,9+559 | 56,9 +62,7 (42,90 +49,90| 52,4+ 66,1
kPa 56,75 61,5 52,55 59,3 45,50 57,88
2| ¢ |0:459+073]0362+0,5560,711 +0,931{0,583 = 0,811 0,485 = 0,41 {0,517+ 0.689
3 ¢ 0,64 0,441 0,81 0,7601 0,51 0,588
G c | 0.063+0,0910,049+0,067 0,078+ 0,106| 0,071+0,092 | 0,061+ 0,072 0,057 + 0,084
3 ' 0,08 0,057 0,09 0,081 0,07 0,07
E) ce | 729901 | 702850 | 855+9,12 | 7.89+938 | 7515795 | 7.72+9,07
ol e 8,41 7,69 8,55 8,65 7,67 8,40
2lc..107, 10,517 +0,883| 0,438 + 0,606 | 0,515 + 0,845 0,512 + 0,682 [ 0,432 + 0,481 {0,341 + 0,462
Z lem®/s 0,599 0,539 0,679 0,585 0,454 0,415
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K,.107, (0,373 +0,511|0,162 = 0,342 0,303+ 0,685|0,312 + 0,438 0,207 = 0,261 | 0,167+ 0,247

cm/s 0,421 0,254 0,520 0,378 0,24 0,208

a1, 4,9 + 14,1 6,9 +~ 16,4 6,5-124 | 9,1+119 | 10,9+13,2 | 12,4+ 15,4

kPa™ 10,5 11,7 13,8 10,7 12,3 13,8

E, kPa 996 ~2718 | 897 +1937 | 1176 +2167|1291 + 1561 | 895+ 764 | 637+ 852
1398 1239 1577 1405 808 738

Tir cac két qua néu trén cho thdy dat nghién
clru déu rat yéu, chua duge cd két, ap luc tién cb
két bé, hé s6 nén lun 16n (ai> 10 kPa™), moédun
tong bién dang nho. Hé s6 cb két thim dimg thay
d6i bat dong nhat tiy thudc vao tudi, ngudn gbe,
diéu kién hinh thanh va ton tai ciia dat yéu trong
cAu trac nén ty nhién. Trong d6, bun sét pha, bun
sét KV-II (mbQ,?) ¢6 muc do cb két thap nhat.
Khi nén duong dit trén dat yéu s& khong dam bao
d6 bén va 6n dinh, do d6 can phai tién hanh gia c6
va xtr Iy. Cac dic trung c¢d két thim cua dat 1a co
s& dé lua chon giai phap xir Iy nén hop 1y, xac

dinh do lan ¢b két, 6 lan theo thoi gian nham day
s Ch(BSF KV-1)
g | === Ch(BSF KV-II)
£ Ch(BS KV-))
E |6 e Ch(BS KV-1)
£
5 |4
B |
E' 0-12.5 12.5-25 25-50 50-100 100-200 200-400
P, kPa

Hinh 2a. Hé s6 cé két tham ngang theo cdc

cap ap lyc nén khac nhau

+ H¢ s6 co két tham ngang dwoc tinh todn tur
bai todn phdn tich nguoc diea trén két qua quan
trdc lin ngoai hién truong tai cac dw dan: Puong
cao téc Pa Nang — Quang Ngii bao gom Goi
thau A1 tir Km0+000 + Km8+800; Goi thau A2
tr Km8+000 + Km16+800, Go6i thiu A4 tir
Km21+500 +~ Km32+600. Dy an co so ha tﬁng
vu tién thanh phd Pa Ning: duong Nguyén Tat
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nhanh qué trinh ¢ két ciia nén dat va nang cao
hiéu qua ctia cong tic xtr 1y nén.

4.2. H¢ s6 c6 két thAm theo phwong ngang
ciia dat yéu

+ Xdc dinh hé sé co két tham ngang thong
qua thi nghiém nén cé két tiéu chuin (ASTM
D2435, TCVN 4200-2012)

Phuong phap va trinh ty thi nghiém tuong tu
nhu nén cb két dimg. Tuy nhién, mau duoc cat
theo phuong nam ngang. Khi d6, hé sé cb két
thAm cua dat s& la hé s6 c6 két thAm theo
phuong ngang c;, va két qua dugc thé hién hinh
2a,b va bang 3.

s Ch /Cy (BSF KV-1)
eii= Ch/Cv(BSF KV-1l)

Ch/Cv(BS KV-)
st Ch /Cy(BS KV-I)

0-12.5 12525 25-50 50-100 100-200 200-400
P, kPa

Ty s0 cp/cy
—

Hinh 2b. Ty 56 ci/c, theo cdc cdp dap luc
nén khac nhau

Thanh ndi dai tir Km 2+715,04 + Km 5+987,50
va duong dan dau Cau Khué Dong.

Tir két qua quan tric lin hién truong, xéac
dinh d6 lun tuong ung voi cac khoang thoi gian
At = 3; 5 hoac 7 ngay; 2At= 6; 10 hoac 14
ngdy,.... Tir d6 1ap d6 thi quan hé gitta S;, Si.;
(hinh 3a) c6 dang duong thang theo phuong
trinh sau: S; =5y +BiS; ey
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1 . | . = ——Cy  —8=Ch(TP)
S,=0.95715,, +0.0423 ;
055 RF=0998) 3 Ch(QT) = Chlap)
0.9 ]
E |25
085 - <
038 3 |7
' =
0.75 Q|15 4 \\."
g | or | : : : @ |1 ,
& R -1 (BSFKV-)  (BSFKV-I)  (BSKV-)  (BSKV-I)
Si-l, m P, kPa

Hinh 3a. Do thi S; = f(Si.;) tai méc SP-07
(Km 12+500) Cao téc Pa Nang — Quang Ngdi

Trong truong hop chi c6 thoat nudc theo
phuong ngang, hé sd c6 két thim ngang dua
theo ly thuyét cua Barron (1948), Hansbo
(1981) duogc tinh theo cong thurc sau:

Hinh 3b. Hé s6 c6 két theo phwong dimg va
phuwong ngang xdc dinh theo cdc phuwong
phap khdac nhau
dinh d6 lun; B, _ hé¢ sb goc cua duong do lun
Asaoka.
Khi x4c dinh hé s6 c6 két theo phuong ngang
tuong duong cpp) cia nén, nhén té F duoc thay

: _ DIF mp, (2) boi hé gé khoang cach bd tri thiét bi tiéu thoat
8 A ) nude thang ding F(n):
Trong d6: F = F(n)+F(s)+F(r) nhan t’6 anh R
hudng bdi su xg’lo dong, khoang cach giéng va Cotap) = _D~F(n) Inp, (3)
suc can cua giéng; Af- khoang thoi gian xac 8 At
Bang 3. Két qua tinh toin hé s6 co két thim ngang
Hé sb ¢ két thAm theo Hé s6 ¢b két Ty s6
Khu vue Loai dét i pljuang ngang2 _ thdm tl}eo Ty s6 Ch(ap)/Cv
ChM/NdM | Chap) Mm/ndm | phuong dimg c, ch/cy trung
TNTP Asaoka m’/nim binh
KV-I Bun sét pha | 1,96+5,42 2,84+3,32 1,27+2,56 1,32+3,51 1,82
(ambQ,®) 2,47 3,08 1,69 1,95
Bun sét 1,89+4,84 2,51+2,99 1,03+2,26 1,09+4,14 1,91
2,40 2,73 1,43 2,34
KV-II Bun sét pha | 1,80+3,88 1,21+4,76 1,12+1,77 1,25+4,19
(mbQ,?) 2,55 2,51 1,35 2,17 1,86
Bun sét 1,61+3,75 1,39+2,91 1,10+1,72 1,12+3,55
2,14 1,99 1,31 2,22 1,52

Tir két qua nghién ciru (bang 3) tac gia rat ra
mdt sd nhan xét sau:

- Hé s cé két thém ngang cua dat yéu phu
thuoc vao tudi, nguon goc diéu k1en hinh thanh
va ton tai cua dat yeu trong cdu tric nén tu
nhién. Hé s6 c¢b ket tham ngang trong phong
duoc lay tai (mg suat hitu hiéu ctia nén dugc xir
1y, nam trong khoang tir 100200 kPa.

- Hé s6 ¢6 két thim ngang thé hién tinh chat
bat dong nhat rd rét phu thudc vao tudi, ngudn

géc, diéu kién hinh thanh va ton tai cua dét yéu
trong ciu trac nén ty nhién. Bun sét pha KV-I
(amez ) ci(TNTP) = 1,96 + 5,42 m /nam Ch/Cy
= 1,32+ 3,51; Chiap) = 2,84 = 3,32 m*/nam; Chiapyc, =
1,82; bun sét pha KV-II (mbQ,?) cy(TNTP) =
1,89 +~ 4,84 m/nam ch /ey = 1,25+4,19; Chap) =
2,51 +2,99 m /nam ch(ap)/cV 1,86.

- Bun sét ¢6 hé sb ¢d két thim ngang thap hon
bun sét pha: KV-I (ambQ.’) ¢6 cy(TNTP) = 1,80 +
3,38 m*/ndm; cp /e, = 1,25 + 4,19; chapy = 1,39 +
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2,91 m*nim; Ch@py/cy = 1,91; bun sét KV-II
(mezz) cc') cy(TNTP) = 1,61 + 3,75 m*/nam; cy/cy

= 1,12 + 4,2,55; chap) = 1,21 = 4,76 m’/nam;
ch(ap)/cv 1 52

Két qua trén ciing cho thiy sy khac biét so

véi nghién ctu cua céc tac gia trén thé gidi va

Viét Nam: Bun sét pha hitu co (IbQ, *hh;) Ha
Noi cn/cy = 1,06 + 2,17 (Nguyén Viét Tinh,
2001); Pat yéu phia Nam H6 Chi Minh cy/c, = 4
+ 12 (Nguyén Manh Thity, 2002); Bun sét pha
(amQ,'?hh;) PBB B cu/cy = 1,5 + 6,1 (Pham
Thi Nghia, 2005); B1‘1n sét pha (amQ,™)
bBSCL cw/ey = 3,5 =+ 3,12 (Nguyén Thi Ny,
2014); Dét sét yéu Smgpore Thuy Dién Ch(ap) =
(1,5 + 3)c, (Tan, Chew, 1996); Pat sét yéu Hai
Phong Ch(ap) = 1,5 cV (Suzuk1 va nnk, 2011); Dat
loai sét yeu, asz ddng bang song Ciru Long
cn= 1,27 = 3,03 m*nam (Nguyén Thi Ny, 2014).

Hé s6 ¢b két tham ngang 12 mot chi tiéu rat
quan trong quyét dinh dén khoang cach thiét bi
tiéu thoat nudc thang dimg vi thé lién quan dén
thoi gian thi cong va gia thanh xay dung. Do do,
hé s6 cb két tham ngang thudng duoc sir dung
trong tinh toan thiét ké giai phap xur 1y nén dat
yéu bang tiéu thoat nudc thang ding (bac tham,
giéng cat) dé day nhanh qua trinh ¢ két cta dat
cling nhu dy bao d6 Iun theo thoi gian ciia nén
sau khi xir 1y (coc cat, coc xi ming dat). Viéc
xéac dinh chinh xac hé sb c6 két thim ngang cua
dat nén khi xay dung s& dem lai hiéu qua cao vé
kinh té va k¥ thuat.

4.3. Strc khang cit cia dit yéu

+ Pic trung khang cit khong thoat nudc

Cac két qua nghién cu cua cic tac gia

Paulus P.Rahardjo (2001); T.S.Nagaraj, N.Miura
(2001); Yit-Jin Chen, Fred H.Kulhawy (1993)
cho thay sirc chdng cat khong thoat nudc cua
dat sét bao hoa nudc khic nhau theo céc
phuong phép thi nghlem khéc nhau va phu
thuéc vao nhiéu yéu t6 nhu diéu kién thi
nghiém, lich st ing suat, co ché pha hoai mau,
tinh bat dang hudng.

Tir két qua nghién ciru bang 4 cho thay st
khang cat theo thi nghiém cit canh 16n hon
nhiéu so v6i két qua trong phong. Thi nghiém
cit phang va nén ba truc so d6 UU cho két qua
gan tuong tu nhau. Tuy nhién, thi nghiém nén 3
truc UU cho két qua 16n hon thi nghiém cat
phang. Boi vi khi nén ba truc theo so do UU,
mau dat chiu 4p luc budng truée khi nén doc
truc. Khi d6 1am céc bot khi nd ra boi qua trinh
giai phong ung suét do ldy mau s& dugc nén lai
mot phﬁn, dd chat s& 16n hon so voi mau dat cit
phang. Gia tri thong s6 stc khang cat dat yéu
lan luot tai cac khu vuc khi thi nghiém UU, cit
phang va VST nhu sau:

» Bun sét pha

Tai KV-I (ambQ,) ¢6 gia tri lan luot 1a: 8,35
kPa - 0°48’; 6,45 kPa - 4°26'; 9,47 kPa. KV-II
(mbQ,%): 7,68 kPa - 0%40’; 6,21 kPa - 4°16°;
7,80 kPa. KV-III (ambQ,): 7,95 kPa - 0°39’;
5,83 kPa - 4°03; 9,61 kPa va KV-IV (abmQ,")
c6 gia tri 1a: 5,86 kPa - 0°35°; 3,82 kPa - 3931°;
8,15 kPa.

» Bun sét

Tai KV-I (ambQ,’) tri 1an Iuot 1a: 7,13 kPa -
0°317; 4,93 kPa - 3°09’; 8,98 kPa va KV-II (mbQ.):
7,23 kPa - 0°35°; 5,1 kPa - 3°12’; 7,45 kPa.

cuu =-4.8436B+13.646
3 r=0.9068

B
12 13 14 15 16

cuu=-3.6274e +12.089
r=0.8956

6 | @ - e
55 A | :

e

1.2 13 1.4 15 16 1.7

Hinh 4a. Quan hé gitra sirc khdng cdt ¢, véi B
ciia bun sét KV-I(ambQ5’)

Hinh 4b. Quan hé giita sirc khdng cdt ¢, voi ey
ciia bun sét KV-I(ambQ,’)
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S& di, stre khang cit cia dit c6 sy khac nhau
giita cac khu vuc (tudi, ngudn gdc khac nhau thi
thanh phan va tinh chat khac nhau) 13 c6 mdi
quan h¢ chdt ch€ vdi cac chi ti€u vt 1y cia dat,
dic biét 1a ham luong hat sét, hé sd rong ey, do
sét B cua dat va bién doi nhu sau: khi ham
lugng hat sét cang giam, hé s r5ng ep va do sét
B trong dit cang ting thi sirc khang cit cang
giam va nguoc lai (hinh 4a, b).

Bén canh d6, két qua thi nghiém cit canh
cho thay S, cua dat tang tuyén tinh theo do
siu Z va dugc biéu thi bang phuong trinh

Z=-1.0177S,+7.4532 v6i r = 0,977 (hinh 5a).
Sy tang stc chong cit S, theo tng suat hitu
hiéu dugc biéu thi bing ty sb S,/o,. Ty s6
nay la co so dic trung cho stic chong cit khong
thoat nudc cua dat loai sét. Két qua tong hop tir
23 diém cat canh d6i voi bun sét pha KV-II
(mbQ,?) dén do sau 14,5m tai Khué Trung -
Cau Nguyén Tri Phuong (Cam L&) cho thiy
twong quan gilta S, /c,, v6i d0 sdu Z c6 dang
phuong trinh: Z =9.8385In(S, /o,,)—10.403
voi r =0.9003 (hinh 5b).

0 - § i Su, kPa
5 20 25
— 5 1 |
E
[}
=10
a
=}
o715 7=-1.01775u+7.4532
R?=0.9552
-20

Hinh 5a. Si thay doi S, (VST) theo d¢ sdu Z
bin sét pha KV-II (mbQ5’)

S o,
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]
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Hinh 5b. Su thay doi S, /o, theo d¢ sdu Z bin
sét pha KV-II (mbQ5’)

Bang 4. Sirc khang cit khong thoat nuwée cia dat

Bun sét pha Bun sét
Chi tiéu KV-I KV-II KV-III KV-1IV KV-I KV-II
(Mbe) (me22) (ame22) (amezl) (MbQ23) (mezz)
S6 mau 76 74 60 35 19 39
A 0°28>+1°19° | 0°30’+0°56° | 0°33°= 050" | 0°31°+0°38> | 0°28 = 032" | 0°29°+ 0°55°
= P, 00 0%48’ 0°40° 039’ 035° 031’ 035’
e kPa 6,9 +9,0 7,0 +8,7 58+82 54+6,0 7,0+73 6,8+ 79
’ 7,98 7,86 7,18 5,7 7,13 7,24
S6 mau 115 171 93 37 36 88
2 ) 3°04+5°18> | 3°49°+4°35" | 3°13°+ 4%24° | 3°12° + 3%527 | 3°04’+ 3°11° | 3%01°+ 321
5| Pmdo 4°26' 4°16 4°03° 330 3°09’ 312
= .« 1P 4,5+ 7,80 57+173 4,0+7,1 34+40 | 48+510 | 46+63
6,44 6,38 5,62 3,7 4,93 5,12
£ |S6 diém 25 21 20 16 08 13
> |S,kPa 10.5 9.69 8.05 6,45 8,98 7,45
S6 mau 15 21 08 10 17 15
2 | Ung suét| o [11937+13%4 | 11371252 [ 11°14+12%5" | 11%09+11°367 | 12°10°+12%8" | 10°18+11%54°
tong 12°16' 12°31" 11°35' 11°28' 12°11' 11°06'
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Co | 11,1 5122 | 96+108 | 103+134 | 88=11,1 | 10,5+11,3 | 10,5+12,6
11,73 10,08 11,85 9,95 9,9 11,55
- [18°52°+22%05" | 18°55°+23%28" | 19°18’+2046 | 16°22°+17°57" | 16°43°+16°57" | 16°24’+19°02’
Ung suit v 20°33' 19°19' 20°02' 17°10 16°48' 17°43'
hiru hi¢u c | 718l 6,7 +8,2 72+78 51+173 6,6 = 6,8 6,4+73
7,67 6,8 7,5 6,2 6,6 6,85

+ Ddc trung khang cdt hivu hiéu ciia ddt yéu

Khi dat duge cb két véi do cd két U = 95%,
stic khang cat ctia dat yéu ting 1én dang ké: Bun
sét pha KV-I (ambQ,’) tang 46,99%:; KV-II
(mbQ,?) 1a 28,84%; KV-III (ambQ,?) 65,04%;
KV-IV (abmQ,") 1a 74,56%. Bun sét KV-I
(ambQ,’) ting 38,85%; KV-II (mbQ,") la
59,53%. Bén canh d6, strc khang cit hitu hiéu
cia dat dat gia tri cao: ¢’=6,2 + 7,67 kPa;
¢ =17"10 +20°33 (bun sét pha) va ¢’ = 6,6 + 6,85
kPa; ¢ =16"48 +17°43 (bun sét pha). Strc khang
ct hitu hiéu cta dat & cac khu vyc khac nhau tuy
thudc vao tuoi, nguén géc, diéu kién hinh thanh,
ton tai ctia dat yéu trong cdu triic nén va phu thudc
chit ché vao ham luong hat sét, chi sb déo cua dat.
Khi ham lugng hat sét va chi s6 déo tang thi goc
ma sat trong hitu hiéu cua dat giam nhung luc
dinh don vi hitu hiéu ciia dat ting va nguoc lai.

5. KET LUAN

- Pat yéu khu vye nghién ctru bao gdm bun
sét, bun sét pha trang thai déo chay dén chay co
tudi va nguon gdc khac nhau. Thanh phan hat va
tinh chét co 1y cia dat bat dong nhét tuy thudc
vao tudi, ngudn gdc, diéu kién hinh thanh va ton
tai. Su chiém uu thé cua nhom hat sét va bui s&
lam giam tinh tham, kéo dai thoi gian lin cia
nén duong dip.

TAI LIEU THAM KHAO

- Pét nghién ciru déu rat yéu, chua dugc cd
két, ap luc tién cb két bé (P, = 52,55 kPa + 61,5
kPa ddi voi bun sét pha va P, = 45,50 kPa + 58,8
kPa ddi v6i bun sét), hé sd nén lin 16n (ags. >
10 kPa™), mbdun tong bién dang nho (Eos.1 <
5000 kPa). Hé s6 c¢b két c, cy thé hién tinh bt
déng nhét o rét, ty sb cy/cy co su khac biét so
v6i két qua nghién ctru cua cac tac gia trén thé
giéi va Viét Nam. Bén canh do,strc khang cit
ctia dat thip va ciing c6 sy khac nhau giita cac
khu vyc tuy thudc vao tudi, nguén géc, diéu kién
hinh thanh, ton tai cta dat yéu trong cAu trac nén.

- Khi xay dung nén duong trén dat yéu thi dic
trung c6 két tham 1a nhiing chi tiéu dung dé tinh
toan do lin cua nén duong, xac dinh chiéu cao
phong lun. H¢ sb ¢ két thAm cua dat, dic biét 1a
hé sé cb két tham ngang 1a thong sd rat quan
trong quyét dinh dén khoang cach thiét bi tiéu
thoat nuéc thang dung (khi dung bac tham,
giéng cat, coc cat,...) vi thé lién quan dén thoi
gian thi cong va gid thanh xay dung. Viéc xac
dinh chinh x4c hé sb c6 két tham ngang cia dat
nén khi xay dyng s& dem lai hiéu qua cao vé
kinh t& va ky thuat. Dong thoi, dya vao sirc
khéng cat cta dat dé xac dinh chiéu cao nén dap
theo timg giai doan va danh su 6n dinh cta nén
dudng dép trén dat yéu.
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Abstract:

STUDY ON THE LABORATORY TEST OF CONSOLIDATION
AND SHEAR STRENGTH OF SOFT SOILS IN THE COASTAL DELTA
IN QUANGNAM - DANANG FOR PLANNING AND DESIGNING
OF TRANSPORTATION PROJECTS

This paper presents the results of study on the characteristics of soft soils in Quangnam — Danang
coastal delta (comnsolidation and shear strength properties). It is clear that, the strata mainly
include very soft clay, very soft sandy clay having different ages and origins (ambQs; mbQ,’;
ambQy’ and abmQ,') which are Quarternary depositions, irreguarlly distributed with varying
thicknesses, and almost not expose to the surface. These soft soils are under-consolidation with low
pre-consolidated pressure (P. = 52,55 kPa +61,5 kPa for very sandy clay and P. = 45,50 kPa + 58,8
kPa for very soft clay), high compressive ratio (ays.; > 10 kPa™), horizontal consolidation ratio,
which represent the heterogeneous characteristics of soft soils, small deformation modulus (Eps.; <
5000 kPa) and low shear strength. The soft soils will cause severals problems in planning and
designing work in general, especially for transportation engineering projects.

Keywords: Soft soils; shear strength; permeable consolidation; horizontal consolidation ratio.

BBT nhan bai:  14/12/2016
Phan bién xong: 10/3/2017

KHOA HOC KY THUAT THUY LT VA MOI TRUONG - SO 56 (3/2017) 101



