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penetration testing and presents some experimental results from Hai
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on the ground at three stages of construction, immediately after
construction, and 10 days post-construction allowed for the
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Iy tai hién trwong la rdt quan trong. Cdc phwong phdp thi nghiém kiém tra
tai hién truwong thwong dung & Viét Nam la thi nghiém xuyén tinh (CPT),
xuyén tiéu chudn (SPT), cdt cdanh (FVT). Thi nghiém xuyén déng (DCP) la
phwong phdp thi nghiém hién trwong don gidn, gon nhe, cho phép ddnh
gid do dong nhdt, do chdt hodc trang thdi va xdc dinh dwoc mét s6 chi tiéu
co ly ctia ddt. Bai bdo phdn tich, hé thdng héa ndi dung, déi twong va yéu
cdu ctia cong tdc ddnh gid chdt lwong xir ly nén ddt yéu, ddng thoi ddnh gid
khd ndng ttng dung thi nghiém DCP va mdt sé két qud thuwc nghiém tai tinh
Hdi Dwong. Két qud cho thdy, thi nghiém DCP ddnh gid dworc d6 ddng nhdt
va chi ra dwoc nhitng vi tri khdng dat yéu cdu trong coc ddt - xi mdng. Véi
nén ddt yéu xwr Iy bang coc cdt bién - xi mdng - tro bay (CFMS), thi nghiém
DCP & ba nhém coc ¢6 ham lwong chdt két dinh (CKD) khdc nhau (CKD =
5%, 10%, 15%) cho thdy strc khdng xuyén dong (qq) ctia coc tdang theo ham
Iwong chdt két dinh; Stk dung thi nghiém DCP trong nén ddt & ba thoi diém
la trwéc thi cong, ngay sau thi céng va sau 10 ngdy thi cong da xdc dinh
dworc hidu qud cua tirng qud trinh nén chdt co hoc va cé két & tirng logi dat.
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1. M¢é dau

Nén dit tai cic khu vuc phat trién kinh té &
nuwéc ta thwong la nén dat yéu. Khi xay dung cong
trinh c6 tai trong vira va nhé trén nén dat yéu
thuwdng phai tién hanh xt ly nén (cai tao hodc gia
c6) trwdre khi xay dwng (Ta va nnk., 2022a). Trong
xtr Iy nén dat yéu, viéc kiém tra, danh gia chat
lwong nén x ly 1a mot khau rit quan trong, dam
bdo chit lwong va hiéu qua cua phwong an xt ly.
No6i dung, d6i twong va phwong phap kiém tra,
danh gia chat lwong nén x Iy phu thudc vao giai
phép xtt ly, nhung chwa dwoc chi dan day du, hé
thong trong cac tiéu chudn, tai liéu chuyén mon
nén khé khidn khi 4p dung thuc té Trong do,
phwong phap kiém tra, danh gia chit lwong nén
xtr Iy dworc dé cap trong cac tai liéu trén bao gom
nhém phwong phap thi nghiém trong phong va
nhém phwong phap thi nghiém hién trwong. Cac
phwong phap thi nghiém hién trwong thuwong
dung & nudrc ta la thi nghiém xuyén tinh (CPT),
xuyén tiéu chuan (SPT), cit canh (FVT) (Nguyén
va nnk, 2023). M6i phwong phap déu c6 nhitng
han ché nhit dinh khi 4p dung. Thi nghiém CPT
thuong gap khé khan khi xuyén vao coc dat - xi
mang, thiét bi cong kénh, phai dung neo hoic déi
tai khi xuyén nén c6 tac dong dang ké dén nén x
ly. Thi nghiém SPT va FVT khong thé thi nghiém
lién tuc va luén di kém véi cong tac khoan nén
cling c6 nhirng tac dong nhat dinh dén nén xtr ly
khi khoan.

Thi nghiém xuyén dong (DCP) la phwong
phap thi nghiém hién trwomg don gian, gon nhe,
cho phép danh gid d6 déng nhit, do chat hoac
trang thai va xac dinh dwoc mét so chi tiéu co ly
cia dat (Lé, 2014; Mohammadi va nnk., 2008;
Vakili va nnk., 2021). Trong xt Iy nén dat yéu, yéu
ciu cta cong tac danh gid chat lwong x Iy nén
thuong can tdi sy so sdnh twong dai cac tiéu chi
danh gia & cac thoi diém khac nhau. Thi nghiém
DCP véi ddc diém gon, nhe, chi phi thap, it tic dong
dén nén nén thich hop str dung trong cac trueong
hop can danh gia theo giai doan, khoi lwgng thi
nghiém 16n hodc st dung phwong phap khac
khong hiéu qua (McElvaney, 1991).

Noi dung bai bao phan tich lam r6 néi dung,
déi twong va yéu ciu cua cong tac danh gia chit
lwgng nén xtt Iy, 1am co sé danh gia kha nang g
dung thi nghiém DCP, d6ng thoi dwa ra mot so két
qua thyc nghiém tai tinh Hai Dwong.

2. Cong tac danh gia chat lwong nén xir ly

2.1. Cdc gidi phdp xr ly va cdc qud trinh ndng
cao tinh chdt xdy dwng nén ddt yéu

Nén dat yéu la nén dat khong dap ing day da
cac yéu cau ky thuit khi xdy dwng cong trinh. Cac
yéu cau ky thuit bao gobm do 6n dinh, do ltn va
lwong thAm mit nwéc (véi cong trinh thiy cong),
thwong lién quan dén do bén, tinh bién dang va
tinh thdm cha dat,... (goi chung 1a tinh chat xay
dung). Qué trinh x& ly nén dat yéu lam thay doi
tinh chat xay dung cta dit yéu hodc trang thai (g
suit theo hwéng c6 loi va théa man cac yéu cau ky
thuat khi xay dwng cong trinh.

Hién nay, trén thé gi¢i cling nhw & Viét Nam
dang ap dung nhiéu giai phap x ly nén dat yéu va
cling c6 nhiéu cach phén loai tuy theo muc dich.
Theo ban chit cia qua trinh xtr Iy nén dat yéu, cd
thé chia cac gidi phap xtr ly nén dit yéu thanh 4
nhém:

1) Nhém 1 - Phan bé lai &ng suit. Nhém
phwong phap nay khéng cai tao tinh chit xay dung
(d6 bén, tinh nén ltn) cta dat yéu ma thay thé mot
phan dat yéu (pham vi gan méng, c6 &ng suit phu
thém 16m) bang dAt t6t sao cho mg suit phan b
xudng dat yéu du nhd, khéng gdy mit 6n dinh nhw
phwong phap dém cat, dém vat liéu roi; hoac tao
ap luc chéng triot lam tang hé s6 6n dinh ctia nén
nhw phwong phap bé phan ap;

2) Nhém 2 - Cai tao ky thuét dit da. Ban chit
clia nhém phwong phap nay 1a 1am chit dat nham
nang cao tinh chit xay dwng ctia dat yéu nhu: cac
phuwong phép 1am chit dit tic thoi bang coc tre,
coc tram, rung, nd min, ddm, ddm trong luc; cac
phuong phap thodt nuwéc 16 rong nhim ting
nhanh qua trinh ¢6 két thAm (nén c6 két) bang
giéng cat, bic thim;

3) Nhom 3 - Str dung chit két dinh (phwong
phap hoa hoc) nhu ximang hoa, voi hoj, silicat
hod, bitum hod. Nhém phwong phap nay str dung
chat két dinh dé cai tao tinh chit xay dwng cta dat
yéu (khi dwa chat két dinh vao trong dat yéu) hoac
dé gia cO nén dat (coc dat - xi mang, coc cat - xi
mang);

4) Nhom 4 - Cac phwong phap vat ly nhw
nhiét, dién, bang hoa. Nhom phwong phap nay st
dung cac nguyén ly vat ly d€ cai tao (ning cao) tinh
chat xay duwng ctia dat yéu.

Nhu vay, trong cac nhém phwong phap trén
chi Nhém 1 khong cai tao tinh chat xiy dung cla
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dat yéu (khong lam dit yéu tét 1én), con lai ba
nhom sau déu lam ting tinh chit xy dwng cta dat
yéu. Xét vé mit dién bién theo thoi gian clia qua
trinh ning cao tinh chat xy dwng cta dat yéu, c6
thé chia ra hai qué trinh 1a qua trinh gia tang tic
thoi va qua trinh gia tang theo thoi gian. Qua trinh
gia ting tirc thoi tinh chat xy dwng cia dat yéu
cht yéu la do qué trinh nén chit tirc thoi, con qua
trinh gia ting theo thoi gian xay ra do c6 két thim
hodc cac qua trinh hoéa ly (khi st dung phwong
phap hoa hoc, vatly).

2.2. Déi twong, ndi dung va phwong phdp tién
hanh danh gid chdt lwong nén xir ly

Cac phwong phap xt Iy nén dat yéu déu duwoc
xdy dung trén co s& ly 1y thuyét va thwe nghiém.
Tuy nhién, chit lwgng thwce té cha giai phap xt ly
chiu &nh hwdng béi nhiéu yéu t6 lién quan dén sw
bit dong nhit ctia nén dat, diéu kién thi cong, sw
pht hop cta quy trinh ap dung cling nhw sy tuan
tha quy trinh. Do d6, cong tac kiém tra, danh gia la
mot phan khong thé thiéu trong cong tic xtr Iy nén
dat yéu, gobm kiém tra viéc thuc hién quy trinh va
danh gid chit lwong nén xtr ly (hiéu qua cua giai
phap).

Trén co sé& phan tich & muc 2.1, viéc danh gia
chat lwgng nén xtr Iy cin xac dinh: doi twong, ndi
dung, phwong phap, khoi lwgng va thoi gian danh
gia. Poi twong danh gia c6 hai doi twong la dat yéu
dwoc cai tao va két ciu gia c6 (dém cat, bé phan ap,
coc cat, giéng cat, coc dat xi mang). Noi dung danh

gia tuy thudc doi twong. Véi dit yéu, ndi dung
danh gia can khang dinh dwoc mirc do gia ting
tinh chit xay dung cia dit yéu, chu yéu 1a do bén
va tinh bién dang (nén lin), do6i khi cling dworc
danh gia qua cac chi tiéu vat Iy khac nhw do chat,
do 4m, khéi lwong thé tich, hé s6 rong. Véi két cau
gia c0, ndi dung danh gia thwong la do chat (dém
cat, bé phan ap, coc cat, giéng cat) va cwong do
(coc dat xi mang, coc cat xi mang). Phwong phap
danh gia chat lwong nén x ly phu thudc vao giai
phép xtr ly, thudmg dwoc chi dan trong cac tiéu
chuin thiét ké x& ly nén dit yéu (TCVN
9355:2012, TCVN 9403:2012, TCVN 9906:2014),
c6 thé chia thanh hai loai 1a thi nghiém trong
phong va thi nghiém hién trwong (Bang 1). Khoi
lwong cac dang cong tac kiém tra, danh gia phu
thudéc vao quy mo va tim quan trong cda cong
trinh. Thoi gian danh gia c6 thé chia thanh ba thoi
diém la trwdc (ky hiéu (0)), ngay sau thi cong (1)
va sau mot thoi gian thi cong (2) nham danh gia
dwoc qua trinh gia ting tinh chit xy dung ctia dat
yéu. Trén co s& phan tich ban chat ctia cic phwong
phap xtr Iy nén dat yéu, c6 thé xac dinh dwoc tiéu
chi, phwong phap va thoi diém danh gia nhw tong
hop trong Bang 1.

3. Thi nghiém DCP va kha nang rng dung trong
danh gia chat lwong nén sau xir ly

3.1. Phwong phdp xuyén déng DCP va ivrng dung
trong khdo sat dia ky thudt

Bdng 1. N6i dung, phwong phdp va thoi diém ddnh gid nén xit ly.

D&i twon Tiéu chi Cac phwong phap thi nghiém | Thoi diém trién khai danh gid
ong danh gia kiém tra, danh gia o | | @
1) it yéu dwoc cdi tao
Do bén, tinh Thi nghiém trong phong, thi
Datloai sét nén lun, nghiém hién trweong CPT, FVT, X X X
dac trung co két DCP, nén tinh nén
T A 1w Thinghiém hién trwomg SPT,
batloai cat Do chat, Eo, R, CPT, DCP, nén tinh nén X X
2) Két cau gia cd
N N o Thi nghiém d6 chat hién tromg,
bPém cat Do chat, Eo, Ro SPT, CPT, DCP X
Bé phan 4p D6 chit Thi nghiém d6 Dc(};st hién trong,
Coc cét, giéng cat PO chat Thi nghiém CPT, DCP
Cocdat-ximang, | Cwong do khang Thinghiém cwong do trong X
coc cat - xi mang. | nén theo thoi gian. phong, thi nghiém CPT, DCP
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Thi nghiém DCP la mdt phwong phap thi
nghiém hién trudng, dwoc st dung nham xac dinh
sttc khang xuyén dong (pa) v&i miii xuyén hinh
chop nén. Thong thwong, thi nghiém DCP dwoc st
dung két hgp véi khoan dé xac dinh ranh gidi dia
tAng va danh gia mirc dd dong nhit cua caclép dat.
Thi nghiém nay cling cho phép xac dinh cac dac
tinh vé cuwong d6 va bién dang ctia dat thong qua
cac mdi twong quan thich hop. Phwong phap dwoc
danh gia 1a c6 hiéu qua tot trong dat loai cat (Lé,
2014). Quy trinh thi nghiém c6 thé theo tiéu chuin
CH 448-72 hodc tiéu chuin Eurocode-7 (1997),
EN ISO 22476-3 (2005).

Thi nghiém st dung bua c6 khéi lwong m
dwoc ning 1én d6 cao H (cac thiét bi pho thong
thuong c6 H = 50 cm) va tha roi xuéng dong vao
de dé 4n mii xuyén di vao dit. Theo khoi lwong
bua, thiét bi DCP dwoc chia thanh 4 loai: loai nhe
(10 kg), loai vira (30 kg), loai nang (50 kg) va loai
rat nang (63,5 kg) (Roy, 2005). Kha ning khang
xuyén dong dwoc dinh nghia la s6 bia cn thiét (n)
dé ddy mii xuyén di vao dat mot do sdu nhit dinh
(s =10 cm). Cac dai lwgng can dwoc xac dinh trong
thi nghiém DCP la cwong do strc khang xuyén
dong gia dinh (N) va strc khang xuyén dong don vi
(qa)- Theo CH 448-72, N va qq dwoc xac dinh theo
cac biéu thire (1) va (2).

N 10n
Cs(a+p -1

Trong do6: n - sé nhat bia can thiét dé dwa miii
xuyén di dwoc mot khoang s (thwong s= 10 cm); a
- hé s6 hiéu chinh ma sat, tra theo Bang 2; 3 - hé s6
hiéu chinh trong lwong can, tra theo Bang 2.

(1)

Bdng 2. Gid tri cdc hé sé hiéu chinh o, Btheo

Durante (Lé, 2014).
Khoang do Hé s6 Hé s6 hiéu
sdu xuyén, m hiéu chinh o chinh f3

0+3 1,00 1,00
3+6 1,13 1,08
6+9 1,26 1,17
9+12 1,39 1,24
12+15 1,51 1,30
15+18 1,64 1,37
18+21 1,77 1,42

2 !

qq = N.I,® M (2)

(m+m")

Trong do: I, - hé s6 xét dén anh hwdng cla

thiét bi va chiéu cao roi bua (bang 30 kG/cm véi
loai nhe, 110 kG/cm véi loai trung binh, 280
kG/cm véi loai nang); m - trong lwgng bua, kG; m’
- trong lwgng cua thiét bi tac dong 1én dau xuyén,
KG; e - hé s6 phuc hoi nang lwong dan héi: e = 0,56;
® - hé s6 xét dén anh hwdng cia ma sat gitra can
va dat, xac dinh theo Bang 3;

Bdng 3. Bdng tra hé s6 @.

Chiéusau |\ ¢, o1 5.4]4-8|8:12|12+16]16+20
Xuyén, m

) 1 0,92 10,84/ 0,76| 0,68 | 0,60

Két qua thi nghiém DCP dwoc biéu dién trén
biéu d6 qq theo d6 sau. Dwa trén cac biéu d6 nay,
c6 thé danh gia dwoc mirc do dong nhit cda cac
16p dat valép chiu lue, két hop véi khoan xac dinh
ranh gi¢i dia tAng, Ngoai ra, str dung két qua xuyén
c6 thé xac dinh mot s6 dac trung co 1y ctia mét s6
loai dat (chu yéu la dat loai cat) nhw sirc chiu tai
quy wéc (Ro), mo dun tong bién dang (E,), do chat
caa cat (Le, 2014).

Strc chiu tdi quy wéc cla dat cat co thé duoc
xac dinh theo Bang 4. M6 dun téng bién dang cta
dat loai sét dwgc xac dinh theo biéu thirc (3), voi
dat loai cat E, dwoc xac dinh theo Bang 5. P6 chat
cta dat loai cat dwoc xac dinh theo qq nhw Bang 6.

E, = 6qu 3)

Bdng 4. Xdc dinh strc chiu tdi ctia ddt cdt theo qq
(SNip - 448 -72).

Strc khang xuyén dong | Strc chiu tai quy wéc R,
don vi, gq, kG/cm? kG/cm?
10 1,0
30 2,5
50 4,0
70 5,5

Bdng 5. M6 dun téng bién dang ctia cdt theo qq
(SNip - 448 -72).

Strc khang xuyén| Mo6dun bién dang E, kG/cm?
dong donvi,qe, | Hattova . | Hat
kG/cm? hat vira Hatnho min
20 160-+200 130 80
35 210+260 190 130
70 340+390 290 220
110 440+490 350 280
140 500+550 400 320
175 550+600 450 350
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Bdng 6. Phan logi df chdt cta cdt theo qa (SNip -

448-72).
Thanh phén va 5 A 1x
trang thai cla cat qa KG/em? | DY chdt
Cat c6 két cau tw nhién <35 Roi
hat to va vira, khong phu| 35+125 |chdtvira
thudc do am >125 chit
<30 Roi
Hat nho, 4m it 30+110 |chitvira
>110 chat
Hatnho 4m it va <20 E%m\
L N 20-+85 chat vira
hat nhoé bao hoa nwéc <
>85 chat
Cat méi dap dwdi nwde <35 Roi
(sau 1 thang) hat nho, 35+110 |chatvira
hat vira, 4m it >110 chat
Hat nho va hat vira <20 B o
= « 2085 chatvira
bao hoa nwéc <
> 85 chat

3.2. Kha ndng wng dung DCP trong danh gia
chdt lwong xiv ly nén ddt yéu

Nhiém vu déi v&i cong tac danh gia chatlwong
nén xt ly la phai cung cap du thong tin cho viéc
danh gia hiéu qua cta phwong phap xtr ly. Trong
do, thong tin vé tinh chat xay dung cta dat yéu va
chat lwgng ctia két ciu gia c6 la cac thong tin
khéng thé thiéu. Cac phwong phap thi nghiém hién
trwedng nhw CPT, SPT, FVT la cac phwong phap
dwoc dung phd bién hién nay. Str dung cc phwong
phép nay c6 mot s6 han ché nhw tén kém, thiét bi
cong kénh, thi cong phirc tap va viéc thi cong c6 tac
dong dang ké t&i nén dat yéu do phai khoan (SPT,
FVT) hodc neo (CPT).

Thi nghiém DCP c6 wu diém gon nhe, thi cong
don gian, gia thanh thap, cho phép xac dinh duoc
mot so chi tiéu tinh chit xay dung ctia dat yéu va
dé6 chat, d6 dong nhat, cwdng do cuia két cau gia co
(nhw da néu & muc 3.1). Matkhac, c6 thé tién hanh
thi nghiém & nhiéu thoi diém do loi thé gon nhe,
don gian nén cho phép danh gia dwgc mirc do gia
tang tinh chat xay dung ctia dat yéu va mirc do gia
tang cwong do cia két ciu gia co theo thoi gian.
Tuy nhién, do thi nghiém DCP khong truc tiép xac
dinh dwoc cc chi tiéu tinh chat ciia dat nén khi st
dung can c6 sw két hop véi cac phwong phép thi
nghiém khac nhu thi nghiém cat, nén trong phong,
thi nghiém cat canh hién truwong.

4. Mot s6 két qua ap dung tai Hai Dwong

Viéc ap dung thi nghiém DCP danh gia chit
lwong nén xi Iy dwoc trién khai tai hai dia diém
theo ba ndi dung danh gia (Bang 7), bao gom: chat
lwong cai tao dat yéu, chat lwong coc cat bién - xi
mang - tro bay (CFMS), cwong do cua coc dat xi
méng. Thiét bi thi nghiém DCP dwoc st dung la
loai 10 kg (mi xuyén c6 goc dinh 90°) cia hang
Tecnotest (Italy). Quy trinh thi nghiém DCP tuan
theo tiéu chuin SNip 448-72. Trong qua trinh thi
nghiém, tit ca s liéu thi nghiém (s6 btia/10 cm)
dwoc ghi lai va dwoc st dung dé xac dinh strc
khang xuyén déng qq theo biéu thirc s6 (2). Két
qua thi nghiém dwoc biéu dién dwéi dang do thi
su bién d6i cta qq theo dd sau. Tuy theo yéu ciu
kiém tra, danh gia ma viéc trién khai va phén tich
két qua thi nghiém sé khac nhau.

Bdng 7. Dia diém, gidi phdp xw Iy va yéu cdu ddnh
gid bang thi nghiém DCP.

Ky e G17a ! Phi‘p Yéu cau
x bia diém X 1y nén . s
hiéu A danh gia
datyéu
Khu Cong nghiép CQC. CaE bién :.Chat llj’o'nAg
.o - Xi mang - |cai tao dat yéu;
VT1 Lai Cach, ,,
tinh Hai Dwong trobay | - Chatlwgng
(CFMS) coc CFMS
Khu vwre bai xi,
NAh amay Nhi¢t | Coc ? X cpgt lwong coc
VT2 | dién Hai Dwong, mang d4t xi m3n
Kinh Mén, (CDM) 5
Hai Dwong

4.1. Pdnh gid chat hwong xir ly dat yéu bdng coc
CFMS tai VT1

4.1.1. Phwong phdp tién hanh

Xt ly nén dat yéu bang coc CFMS 1a mot
phwong phap méi dwoc dé xuit theo dé tai ma so
RD 40-20 (Ta va nnk., 2021). Co s& cta phwong
phap dwa trén ba qua trinh la gia tang cwdng do
ctia coc CFMS, nén chat tirc thoi (do coc chiém thé
tich 16 rong cua dit) va nén chit c6 két (do nwéc
16 rong trong dit thAm vao coc tham gia vao phan
trng héa hoc véi CKD) (Ta va nnk, 2022b). bé
danh gia hiéu qua ctia phwong phap, dé tai da trién
khai thi cong coc thir tai VT1. Yéu ciu dat ra la xac
dinh hiéu qua clia mdi qua trinh trén tai thuc dia.
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Dia tang tai vi tri nghién ctru dén d6 sdu 7,0 m
dwoc mo ta trong Bang 8. Muc nwée dwdi dat do
dworc tai thoi diém khao sat & d6 sdu 0,9 m. Trong
dia tAng c6 2 16p dat yéu lalép 2 valop 3. Cac coc
CFMS duorc thi cong theo mang lwéi hinh vudéng
v&i khoang cach gitra cac cocla D =900 mm.

Bdng 8. Bdc diém dia tdng vi tri VTL.

Do siu phan b8, m M6 ta

0,0-0,4 Lop 1: Catlap.

04+1,2 Lép 2: Sét pha, xam ghi,
déo chdy c6 chira hitu co.

1,2 +3,2 Lép 3: Sét, mau xam ghi,
déo chay.

3,2+7,0 Lép 4: Cat pha, xam den,
14n v so, trang thai déo.

Coc c6 duwong kinh d = 300 mm, dwogc chia
thanh 3 nhém theo ham lwong chat két dinh
(CKD) gom xi mang (XM) va tro bay (TB) khac
nhau: Nhém 1 ¢ CKD = 5%, t 1é TB/CKD = 0%;

ct 2 "N C6
DEP-6 4P

Nhoém 2 c6 CKD = 10%, TB/CKD = 10%; Nhém 3
c6 CKD = 15%, TB/CKD = 20%. Do sau xi Iy dén
hét d6 sau phan bo datyéu (3,2 m). Hiéu qua xtr ly
nén dit yéu dwoc danh gia bing thi nghiém DCP
két hop véi khoan 14y mau thi nghiém.

So' dd bé tri cac dang cong tac dwoc biéu dién
trén Hinh 1, bao gdbm: 12 coc CFMS (ky hiéu tir C1
dén C12); 02 hé khoan (HK-1, HK2) va 8 hé xuyén
DCP (tir DCP-1 dén DCP-8). Trong dd, thi nghiém
DCP dworc tién hanh trong nén va trong coc theo
ba thoi diém véi muc dich, nhiém vu khac nhau
nhw mo ta trong Bang 9.

4.1.2. Két qud ddnh gid

a) Ddnh gid dnh hwéng cia ham lwong chdt két
dinh dén cwong do coc CFMS

Viéc danh gia dnh hwdéng cia chat két dinh
dén cuong dd coc CFMS duwoc thye hién bang thi
nghiém DCP sau 10 ngay thi c6ng (thoi diém (2))
trong ba nhém coc c6 ham lwong CKD khac nhau:

C7 C10 c1
D¢P-8

ODCP-2 ODCP-1
{) HK-1 () HK2
¢DCP3 ODCP4 ODCP-5
AN 3]‘“ 3 c5 cs c9 c11

Hinh 1. Sor db b6 tri coc CFMS va khoan, xuyén DCP tai VT1.
Bdng 9. Vi tri va muc dich ctia thi nghiém DCP.

TT|Kyhiéu| Vitri |Thoidiém Muc dich
1 | DCP-1 |Nén dityéu (0)  |X&cdinh gq ctia nén trude xir ly.
2 | DCP-2 | Nén dét yéu ) Xzi\c d;r}}} gad cia dat nén ngay sau xtr ly, danh gid hiéu qua nén chat
tirc thoi.
w axe x Xac dinh qq clia dat nén sau 10 ngay x ly trong nhém coc c6 5%CKD
3 | DCP-3 |Néndatyéu (2) (Nhém 1), danh gia hiéu qua nén cd két theo ham lwgng CKD.
] . e Xac dinh qq clia dat nén sau 10 ngay xtt ly trong nhém coc c6 10%CKD
4 | DCP-4 INéndatyéu|  (2) | Npom 2), danh gid hiéu qua nén c5 két theo ham lugng CKD.
) w axe x Xac dinh qq cia dat nén sau 10 ngay xt Iy trong nhém coc c6 15%CKD
> | DCP-5 INendatyéu|  (2)  \npsm 3), danh gis hiéu qua nén 6 két theo ham lwong CKD.
6 | DCP-6 | CocCFMS @ Xac du},h qa Cia coc Nhom 1 sau 10 ngay xt ly, danh gia anh hwong cua
CKD dén cuong do coc.
7 | DCP-7 | CocCEMS ) Xac dulh qa Cla coc Nhom 2 sau 10 ngay xtr ly, danh gia anh hwdong cua
CKD dén cuong do coc.
8 | DCP-8 | CocCFMS @ Xac d;r}{h qa Clia coc Nhém 3 sau 10 ngay xtr ly, danh gia anh hwéng cia
CKD dén cuong do coc.




16 Nguyén Vin Phéng/Tap chi Khoa hoc Ky thudt Mé - Dia chét 66 (1), 9 - 20

DCP-6 trong coc Nhém 1 (CKD = 5%) DCP-7
trong Nhém 2 (CKD = 10%); DCP-8 trong Nhém 3
(CKD = 15%). Tong hop két qua thi nghiém DCP
trong cac nhém coc dwoc biéu dién trong Hinh 2.

K&t qua biéu dién trén Hinh 2 cho thiy, strc
khang xuyén dong gq cia coc tang theo ham lwong
chitkét dinh (%CKD) va va c6 xu hwéng ting theo
do sau. Su thay doi qq trong coc CFMS theo do sau
lién quan dén d6 chat ctia vat liéu coc khi thi cong
va lwong nwéc 16 rong thoat ra tir cac 1op dat yéu.
Ba&i vi su gia tang cwong do cua coc theo thoi gian
phu thudc vao lwgng nwée tham gia vao phan trng
hoéa hoc véi CKD trong coc. Mat khac, lwong nwéc
tir dat yéu tham vao coc phu thudc vao loai dat yéu
va ap lwc nuwdc 16 rong. Sw gia ting qq theo ham
lwong chat két dinh trong cac 16p dat dwoc minh

hoa trong Hinh 3 cho thdy rd mc do gia ting
cuong do coc theo ham lwgng CKD.

b) Ddnh gid hiéu qud cua qud trinh nén chdt tirc
thoi

Thi cdng coc CFSM 1a déng 6ng thép bit dau
vao nén dat, lam thé tich 16 réng ctia dat gidm, nén
dat bi nén chit tirc thoi trong qua trinh thi cong.
Duwéi tic dung ctia ap lwc nén tirc thoi, dat dwoc
nén chiat mot phan va ap lwc nwéc16 rong ting dan
t&i stre khang xuyén tang. Hiéu qua cla qua trinh
nén chat tirc thoi dat yéu dwoc danh gia dwa vao
viéc so sanh két qua thi nghiém hai h6 xuyén DCP-
1 va DCP-2 (vi tri nhw Hinh 1). Két qua cho thay
strc khang xuyén dong qq tang 9,5% trong 16p 2, va

qq (kG/em?)
0.0 10.0 20.0 30.0
0.0
b, g . g_ﬂ qd-1= 5,80
1 qd2= 8.84: qa3=11.05
e
k] -
Ay qa-1 = 8.43
‘ E qa2 = 9.51
o <>§ N qi3 = 12,33
) 13:‘§;§
g
=iy
20 8_0’ qd1=18.83
A gqd2 =20.71
qd3 =2194
al
. QKT
g o DPt (Nbbm L. 504 Ghi chii: qa1, qa2, qd3 twong ing la
2 -6 (Nhém 1: 5%CKD) stke khdng xuyén dong trung binh cia
@ | ¢~ -DCP-7(Nhém 2: 10%CKD) |coc trong Nhém 1, Nhém 2, Nhom 3
m

——A—-DCP-8§ (Nhém 3: 15%CKD)

Hinh 2. Két qud thi nghiém DCP trong cdc nhém coc.

25.00

2000 | oieimm

15.00

10.00

qd (kG/cm?2)

5.00

0.00
Nhém 1: 5%CKD

--#---Lép1

Nhém 2: 10%CKD

Nhém 3: 15%CKD

Lép2 - ¥--Lép3

Hinh 3. Sw gia tdng strc khdng xuyén dong theo ham lwong chdt két dinh trong cdc 16p ddt.
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tang 14,8% trong 16 3. Két qua dwoc biéu dién chi
tiét trong Hinh 4.

¢) bdnh gid hiéu qud ctia qud trinh nén cd két

Quaé trinh nén c8 két xay ra khi nuéc 16 rong
trong dat yéu thAm vao coc, 1am gidm thé tich 16
rong va dat dwoc nén chit. Qua trinh nay phu
thudc vao thoi gian va ham lwong chat két dinh
trong coc. Do do6, viéc danh gia hiéu qua cia qua
trinh c8 két dwoc thuc hién bang cach so sanh két
qua thi nghiém DCP trong nén dit & cac nhém coc
c6 %CKD khic nhau tai thoi diém ngay sau thi
cdng (DCP-2) va sau thi cdng 10 ngay. Sau thoi
gian 10 ngay thi cong coc CFMS, tién hanh thi

qq (kG/ecm?)

nghiém 3 hé xuyén DCP-3, DCP-4, DCP-5 & 3 nhom
coc theo so @6 Hinh 1. Két qua cho thiy: Nhom 1
(5%CKD) c¢6 qa tang 52,1% trong Lép 1, 8,6%
trong Lép 2, va tang 15,3% trong Lép 3; Nhom 2
(10%CKD) c6 g ctia Lop 1 tang 56,5%, Lép 2 tang
38,9%, Lép 3 tang 28,8%; Nhom 3 (15%CKD) cé
qa cua Lép 1 tang dén 100,0%, Lop 2 ting 52,4%,
Lép 3 ting 39,8%. Két qua duwoc bidu dién chi tiét
trong Hinh 5.

Nhuw viy, viéc thi nghiém DCP & ba thoi diém
khac nhau cho phép danh gia hiéu qua ctia moi
qua trinh gia ting strc khang xuyén déng, ban chat
la qué trinh gia ting tinh chit xy dwng cta dat. T
s6 liéu trén Hinh 4 va 5, hiéu qua clia mdi qua trinh

0.0 50 100 150 200
0.0 -
I T T Dep @ | Lopli qi®=3.90: qdl=4.49;
_ Aﬁ___ & — DCP-20 Aga=15.0%
P Lép2: qa®=5,12;
qiV=5.61;
1.0 B Aga=9,5%
LW
B
Bl ‘{ﬂ
\;K.e
iy Lép3: qd®=10,54;
2.0 A qe = 12.10;
E) Eel Aqa= 14,8%
& n
é. TR
3.0 - Wa‘i’

Ghi chii: g/ la tri s6 qatrung binh trudc xik Ij;
qd "V la tri 56 qatrung binh ngay sau thi eéng;
Aqa df gia tang qa giita hai thoi diém

Hinh 4. Két qud thi nghiém DCP trong nén ddt truéc © va ngay sau xw ly (U,
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3
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ey
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¥
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8 DCP-5 |nén trong Nhém 1, Nhém 2, Nhom 3 sau 10 ngay thi céng

Hinh 5. Két qud thi nghiém DCP ngay sau xit ly ) va sau 10 ngay thi cong @),
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(nén chat tic thoi va c¢d két) dwoc lwgng hoa
twong doi theo phan trdm so véi trang thai ban
dau va biéu dién chi tiét trong Bang 10. Theo d6, &
ham lwgng CKD =5% hiéu qua cla cac qua trinh
nén chat tirc thoi va cb két (sau 10 ngay) twong
dwong nhau; khi ham lwong CKD bang 10% va
15% thi qua trinh c6 két chiém wu thé rd rét (1om
hon tir 2+5 I4n so véi nén chat tire thoi).

Bdng 10. Téng hop két qud ddnh gid hiéu qud
ctia mdi qud trinh nén chdt dat.

Hiéu qua |Hiéu qua nén chat co két theo
Loai | nén chat |ham lwgng CKD trong coc sau
dat | tcthoi 10 ngay xtt 1y (%).
(%) 5%CKD| 10%CKD | 15%CKD
Léop 2 9,5 8,6 38,9 52,4
Lép 3 14,8 15,3 28,8 39,8

4.2. Panh gia cwong do cua coc ddt xi mdng tai
VT2

4.2.1. Théng tin dw dn va yéu cdu ddnh gid

Dw an Nha may nhiét dién Hai Dwong dwoc
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trién khai tai huyén Kinh Mén, tinh Hai Dwong,
Viét Nam. Khu vuec bai xi cia Nha may nam trén
nén dit yéu va dwoc xit Iy bang coc dat - xi mang
(CDM). Trwére khi thi cong dai tra, don vi thi cong
tién hanh thi céng thir 4 coc CDM. Pham vi xtr Iy tir
d6 sau 2,0+10 m. Chit lwong cta coc dwoc danh
gia sau 3 ngay tudi bang cach két hop thi nghiém
DCP va thi nghiém cwong dd miu than coc. Cwong
dd ctia mAu than coc tai 3 ngdy tudi (qus) duoc tw
van thiét ké kién nghi 1dy bang 60% cwong d6 mau
thir tai 28 ngay tudi. Két hop s6 liéu thi nghiém
cwong do mau than coc va sirc khang xuyén dong
tai 3 ngay tuodi (qa3), don vi tw van gidm sat yéu cau
strc khang xuyén dong toi thiéu la gas =10 KG/cm?
dé coc dam bao cwdong do yéu cau.

Thi nghiém DCP dworc tién hanh tai tat ca cac
coc thir véi khéi lwong 4 ho. Khéi lwong, vi tri va
d6 siu thi nghiém dwoc tong hop trong Bang 11.

4.2.2. Két qua ddnh gid

Két qua danh gia chatlwong coc CDM bang thi
nghiém DCP dwa trén biéu d6 qqs theo d6 sau dwoc
biéu dién trén Hinh 6.

Bdng 11. Téng hop khéi lwong thi nghiém DCP kiém tra chdt lwong coc CDM.

Ky hiéu |Chiéu dai| HO xuyén dong Strc khang xuyén dong qas3, KG/cm? Poan coc kKhong dat
coc CDM | coc,m | Ky hiéu |P6 sdu, m| Max | Min |Trung binh| D6 1éch chuin |Chiéu dai, m| Ty 1&, %
CQ-14 8,0 DPT1 10,0 [32,6]| 7,5 15,2 4,6 1,30 15,9
CQ-16 8,0 DPT2 10,0 [23,7] 7,0 13,1 3,5 1,90 23,2
CQ-18 8,0 DPT3 10,0 [729]| 34 22,0 12,4 0,50 6,1
CQ-20 8,0 DPT4 10,0 |46,1]|10,2 25,1 7,6 0,00 0,0
DCPL qus, kGlom? DCP2 DCP3 o4
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
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g8 o] i
g 23 e— &
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Hinh 6. Két qud ddnh gid chdt lwong coc CDM theo thi nghiém DCP (doan coc khdng dat dwoc béi dam).
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Cac biéu d6 nay cho phép danh gia mirc do
dbng nhit cda coc, dong thoi xac dinh dwoc cac vi
tri c6 cwong do coc khong dat (vi tri dwoc boi ddm
trén biéu d6 Hinh 6). Dwa vao biéu do qgs trén
Hinh 6 va s6 liéu trong Bang 11, c6 thé thiy cac coc
CQ-14, CQ-16 twong d6i dong nhat (do 1éch chuan
thip), nhwng c6 ty 1é doan coc khong dat vé cwong
d6 kha 1o, 1an lwot 1a 15,9% va 23,2%, chu yéu
tip trung & phin dwdi coc; Coc CQ-18 rat khong
déng nhat (c6 do 1éch chuan 1én nhat), do léch
gitra gia tri I6n nhat (Max = 72,9 kG/cm?) va nho
nhit (Min = 3,4 kKG/cm?) rat 16n, thé hién chit
lwong thi cong kém; Duy nhit coc CQ-20 khong c6
doan coc khong dat.

5.Kétluin

Cac két qua nghién cru trong bai nay cho
phép rut ra mot s6 két ludn sau:

banh gia chat lwong xtt Iy nén dat yéu cé doi
twong, ndi dung va yéu cau khac véi khao sat dia
chit cong trinh. Do d6, mdi phwong phap thi
nghiém khi 4p dung cin xac dinh dwoc muc dich,
kha nang ap dung, tinh hiéu qua cia phwong phap.
Tl cac két qua phan tich Iy thuyét va 4p dung thuc
té cda thi nghiém DCP, c6 thé thiy phwong phap
nay kha hiéu qua khi 4p dung danh gia chat lwong
xtr 1y nén dat yéu, cho phép danh gia dwoc dé dong
nhat va chi ra dwoc nhitng vi tri khéng dat yéu ciu
trong coc dat - xi ming; xac dinh dwoc hiéu qua
cda tirng qua trinh nén chit co hoc va c6 két, cling
nhw danh gia dwoc dnh hwdng ciia ham lwgng chit
két dinh khi x( ly nén bang coc cat bién - xi mang
- tro bay.

bé phwong phap DCP c6 dwoc hiéu qua va do
tin cdy cao trong danh gid chat lwgng x 1y nén,
phwong an dwa ra cin cé sw két hop véi cac
phwong phap thi nghiém trong phong va hién
trwomg mot cach hop ly (Bang 1). Cac két qua thuc
nghiém cin tiép tuc tong hop, xdy dung twong
quan dé nang cao do tin cdy, tinh hiéu qua cia
phwong phap.

Pong gop cua tac gia

Nguyén Vin Phéng - dé xuit y twéng, thu thap
va phan tich dit liéu, viét ban thao goc, viét danh
gia & bién tap.
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