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CHUCNG 2

THi NGHIEM XUYEN CON (CPT)

2.1. GIOI THIEU
2.1.1. NGUYEN LY

Thi nghiém xuyén con (CPT- Cone Penetration Test), con duoc goi 14 thi nghiém
xuyén tinh ma & d6, ngudi ta xuyén vao trong dat mot chuy xuyén hinh con; luc Iam
xuyén 12 Iyc ép tinh. Trong qud trinh xuyén, ngudi ta do sitc khing xuyén cua dat ing
vé1 miii xuyén - ky hiéu 12 q, - va stic khang ctia ddt véi bé mit ming song thanh bén
ctia xuyén - ky hiéu 12 f,.

2.1.2. LICH sSU cPT

Thi nghiém CPT do bing co hoc (MCPT, tifc 12 mechanical CPT) ddu tién duoc
thuc hién vao nam 1931 tai Ha Lan. Nam 1946, co cdu gia luc t6i da cita CPT 14 2,5
tdn thi nam 1948 da tang Ién dén 10 tdn. Nim 1953 co cfu gia luc bang thuy lyc lan
déu tién dugc gidi thiéu & Phép.

Nam 1948, nhiéu cong ty 6 Ha Lan bit dau nghién ctu dua ra loai ‘cén do bing
dién (ECPT, tiic 1a Electric CPT). Nam 1964, Cong ty Furgo (Ha Lan) bét ddu st dung
ECPT rong rii.

Nam 1975, mc}t vong d4 tham dé do 4p lyc nuéc 16 réng (u) lan ddu tién duoc thir
nghiém. Thi nghiém nay goi 12 CPTU hay Piezo-cone CPT. Ngay nay cic thiét bi CPT
hién dai déu duogc do bing dién va cé kha ning do duge dp luc nude 16 rong, do dé
CPTU thuong dugc hiéu 13 ECPTU.

Nhimg thi nghiém CPT thé so thudng kh(‘)ng xuyén qua dugc cic lo‘p cat tuong doi
chiit, sét déo ciing/ nira citng. V6i su phét trién nbu vit bdo clia tién b khoa hoc k¥
thuat, sy tinh xao v kha nang cla thi nghiém CPT ngay cang dugc nang cao. Hién
nay, CPT st dung déi trong 16n (40 tén, tham chi 16n hon) c6 thé xuyén qua moi loai
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dal, tir sét rét cling, cét rdt chat dén ngay ca soi cudi
chat vita cfing nhu mot s loai dd. Mdiy xuyén
AMAP’sols chia Phép [1] (miil con bing thép 6t dé

tranh bi phd hoai), v6i d6i trong 26 tédn, di c6 thé

xuyén con qua moi loai ddt, dd, s6i ma sic khang
miii 1én t6i 148 MPa. Khi gap d4 cing hon ntia, may
AMAP’sols s& chuyén sang ché d6 xuyén dong dé
cong phd nhimg 16p dé nay. Tai mot ving dit & Lyon
(Phép), may xuyén Gouda chi ¢6 thé xuyén tdi 3 hodc
4 m vi gip 16p da phan thi mdy xuyén AMAP’sols co
thé xuyén sau khoang 35 + 45 m v6i 15 =+ 24 m nim
trong d4 phan [1]. Vi stc cong pha 16n nhu vy, cic
may xuyén hién dai tham chi con sit dung dé xuyén
kidm tra xem tru vat liéu toi (try dd 01, coc cdt) ¢o
duoc thi cong dh chit hay khong. Con vé do sau, mot
trong nhitng thi nghiém CPT sau nhat 1a & Bologna
(Y) - do sau 300 m [2].

Céc hinh du6i day minh hoa cdc loai gian khoan
CPT c¢é dé6i trong né”;ng nhe khdc nhau; tham chi co
loai gian khoan banh xinh ding dé thi cong trén moi
dia hinh.

Hinh 2.1. Thi nghiém xuyen con MCPT
(dai cii) loai quay tay cla Thuy Pién

Hinh 2.2. Gian ECPT loai nhe
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thiy tuc ddy cdn xuyén
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Hinh 2.5. Ciing MCPT & hinh 2.4, c6 thé dat né
1&n thung 1 chi&c xe tai dé tang thém déi trong

Hinh 2.8. Xu.'yén dang thue hién dudi gdm xe va may tinh ghi k&t qua xuyén
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Hinh 2.9. Mt s6 loai xe CPT hang ning (trén 40 tan)
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2.2. NOI DUNG THi NGHB&EM CPT
224. CAC THANH mm'c.m THIETB|

Nhitng bd phan chii yéu cha may xuyen 13 chuy (hay ddu miii) xuyén, mingxong,
cén xuyén, co cdu gia lue va do lue, gid d6 va he neo.

_ Chuy xuyén céd mu1 con nhon gée & dinh 60°, tiét dien ngang tir 5 dén 20 cm ? (may
AMAP’s0l ¢6 thé 1ip cic loai con tt 10 dén 50 cmz) Loai con phé dung nhit ¢6 tiét
dién ngang 13 A, = 10 om (du’cmg kinh 12 4, =35 i mm).

Mang sOng (dat phia trén mul dung dé do stc khang bén) cd du’b‘ng kinh la d, va
phéi théa man: d, < d,<d,+ 0,35 mm: Mang Séng ¢6 chiéu dai 12 132,6 mm va cé dién
tich xung quanh 13 A= 150 + 0,03 cm?. ' :

d CP’I'U dé do dugc 4p luc nuée 16 réng u, trén mili cén hodc ming séng, ngum ta
gén thém mot hoic vai vong tham bang d4 réng (hoic 1am bing vat liéu rin va réng
bat ky). Vi tri clia vong dé tham thudng & ngay phia sau co cua miii con (u, trén hinh
2.16). '

Cén xuyén la nhitng 6ng réng ting doan dai 1,0 dén 1,5 m néi v6i nhau bing ren.
V6i con loai 10 cm® thi cén xuyén c6 dudng kinh 35,7 mm va dudng kinh réng 12 16
mm. D6i véi MCPT, trong 1ong "cdn ngoai” ¢é mot "cén trong” (Xem phin MCPT)
duong kinh 15 mm. Con véi ECPT, trong Iong "cdn ngoai" 1a 16i cdp dé truyén két qua
bang dién. Véi ECPT sitc khéng q, va f, dugc do bang dién, va dugc truyén vio mdy
tinh.

Co cfu gia luc phé bién hi¢n nay 1a thuy lyc.

2.2.2. CHON DO SAU MA XUYEN CO THE LAM VIEC

Tuy thu¢c vao kha nang clia mdy xuyén ma ta Xem x€t 46 sau ma may xuyén CPT
6 thé xuyén t6i duoc. O nuée ta, théng thudng may xuyén CPT c6 kha nang gia luc tir
5 dén 10 tan, vi vay ta chon gid tri & bang 2.2 hodc 16n hon mot chiit.

Bang 2.1. Kha ndng xuyén ctia CPT diing xe t3i 20 t&n [3]

Sét Cat
D6 sau (m) Mém Cimg Rén R&i Chiit vira Rt chat
5 v v v v v v
10 v v v v v Ve
18 v v v v v ¥
27 v v v v
36 v v
45 v v
76 v
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Bang 2.2. Khé& ning xuyén clia GPT diing may nén 5 t&n [3]

Do shu sét | cat

(m) Mém Cing Rén R Chat vira Rat chat
1,5 v v v v b thé
3,0 v v v v
4,5 v v v v

v v v

v v |
15 v v J
21 v

2.9.3. THI NGHIEM XUYEN CON DO BANG CO HOC
(MCPT - MECHANICAL CONE PENETRATION TEST)

Trong thi nghiém xuyén con do co hoc (MCPT), ¢t 20 cm thi ta doc két qua mot
l4n. Miii xuyén va mangxong duge a4y doc lap voOi nhau, cho phép tach biét lc do
trén miii va luc do trén mangxong: '

Trén Rinh 2.11, tai vi tri b), chi mii con ti€n xudng do tdc dung
#n ctia cin trong. Ap luc do dugc trén déng ho do 1a G (kPa).

Tit hinh 2.10, ta cé stic khing miii la:

Ti€t dién ngang xy lanh dp luc (Ag)

o= G x ——— -
Tiét dién ngang mili xuyén (Ac)

Thong thutmg, A =20 cm’ va Ac = 10 em?, do dé g. =2 G.
Tai vi tri ¢), &n 1i€p cén trong. Ap luc do duge trén déng hé do
- 12 B (kPa) hay con vigt1a G + AG.
Tiét dien ngang xy lanh dp luc (A
Sitc khang bén f, = AG x _e ,1¢ gang 1y plye(Ag)
Dién tich xung quanh mang xong (Ag)

Hinh 2.10

Thong thudng, Ag = 20 cm? va A, = 150 cm?, do dé, £=0,133 AG .

Tai vi trf d), cdn ngoai ndi véi mangxong dugc &n xuéng, do dé cdu tao cla
MCPT tr& 1ai hinh ddng déu (vi tri a), chi khdc 13 & do sau 20 cm tiép theo.

Tuy nhién, vi mangxong nam cao hon miil 20 cm, nén AG ciing nhu f, phai duogc
t{nh todn léch nhau 20cm nhu vi du dudéi day:

I z (m) f‘@gﬁ; f)‘ B=G+A c;T AG q, (bar) | f, (bar) | f.(kPa)
0,2m 3 =27-23=4 0,53 53
0,4m 23 27 =41-38=3 46 0,40 40
0,8m 38 41 =13-8=5 76 0,67 87
0,8m 8 13 1 18
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Hinh 2.12, Con Ha Lan

Hinh 2.11. Nguyén Iy ddy ¢t
inh 2.1 guyén ly day cua MCPT {Dutch friction cone)

2.2.4. THI NGHIEM XUYEN CON BO BANG DIEN ECPT
(ELECTRIC CONE PENETRATION TEST)

Trong thi nghi¢ém xuyén con do dién (ECPT), khoang céch gifta cdc s6 doc tuy
thudc vao ngudi sl dung thi€t bi (thong thudng 12 5 cm). Sic khing miii q,, sitc khdng
bén f, (va 4p lyc nudce 16 rong u trong trudng hop CPTU) duge do riéng biét qua nhiing
transducer (bo chuyén tin hiéu) riéng biét.

Trong thiét bi CPTU, cin c6 mot vong d4 tham dé do dp luc nude 16 réng. Tuy
nhién, vi tri cha vong thim nay lai chira duge chudn hod. Phé bign nhat 13 vong th4m
ngay phia sau ¢6 clia miii con (u; trén hinh 2.16). Trong chuong nay, cdc phuong trinh
déu dugc phdt trién dua trén vi trf ndy cha vong d4 thdm.
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151 cap dién

0

Hinh 2.13. Chi ti&t mii cdn do dign

a) con do q,; b) cdn do q,, fs, u; ¢) miicoén cb gén vong tham (CPTU);

d) mai cén khéng gan vong tham

Hinh 2.14. Hinh déng céac logl con khac nhau va vj tri chia vong da tham
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161 cdp dign can xuyén

Hinh 2.15, Gac b6 phan trong xe CPT

Hién nay, mot loai ECPT m6i ra dai. Trong d6, q_, f, vi/hodc u duoc do truc tiép
bing céc sensor va transducer dat trong mili cén nhu & trén. Diém khéc duy nhét 1a tin
hi¢u truyén ti cdc sensor va transducer nay vé mdy tinh khong phai qua 15i cép dién
nhu & hinh 2.15 ma bang am thanh nhu sau: q,, f, vi/hoic u dugc chuyén thanh tin hiéu
&m thanh, am thanh truyén lén doc theo cin xuyén, sau d6, lai duoc. chuyén nguoc lai
thanh q, f, va u d€ luu vao mdy tinh. Loai nay ¢6 wu diém Ia khéng phai 1udn 16i cdp
dién vao can xuyén. N

.

2.2.4.1. Bdo hoa véng da tham trong CPTU

Dé do duge dp luc nuée 18 réng chinh xéc, vong d4 thdm phai tuyét d6i bdo hoa.
Quy trinh bdo hea tuyét ddi vong da thdm rat kho khin:

1. Pt vong thdm trong dung dich dac biét chan khong it nhét ba ti€ng. Qu4d trinh
bdo hoa "nén" dugc trg gidp bing séng siéu am;

2. Dung dich déc biét thudng 1a glycerin da rit hét khéng khi;

3. Khi lap vong thdm vio con, luoén ludn giit cho c& con va vong thdm khong bi mét
dung dich bang cdch nhiing chiing vao trong mét chau dung dich;

4. Néu muc nude ngim khong phai ngay bé mit dat, ta phaj khoan 16 truéc khi tién
hanh thi nghi¢m CPT. Truéc khi ha con xuéng 18, ta phai boc con trong mot
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mang cao su d& con khong bi mdt dung dich. Khi cén bt ddu tién xuéng dat,

mang cao su ndy s& bi thiing ra.

Vong dé tham Ta mot cong cu hite ich dé: x4c dinh 4p lyc nude 16 réng u (tit do,
gifip phan loai ddt, gidp x4c dinh myc nudc ngim), xéc dinh dic tinh thim cha dat
(bing thi nghi¢m tiéu tan - dissipation test). Tuy nhién, néu khong c6 kinh pghiém,
ta s€ gay ra nhiéu sai s6t 16n do ¢6 vong da tham trong CPTU. D€ tranh sai sot,
nén thi nghiém CPT thudng (miii com khong 6 vong d4 thém), hodc tu ché tao
mot vong thép bit kin xung quanh vong da tham.

2.2.4.2. Hidu chinh siic khang miii trong CPTU
a—

. ap lyc nude 16 rbng ug

’/
%

16p céch nudc

B 4p luc nudc 16 1ong Uy

W A 1 A
Ty s6 dién tich a = A
AT

Hinh 2.16. Hidu chinh dign tich con CPTU
High trén v& vong dé tham & hai vi tri: ngay sau ¢d con (uy) v ngay trén
mangxong (ug). Tuy nhién, phén nay chi dé cap dén vi trf ngay trén co con (Ug).
Ap luc ma transducer do dugc & mii 1a g, Tuy nhién, trong CPTU, day khong
phai 4p lyc thuc t4c dung lén miii con. Ap lyc thuc téc dung len mii con 1a gq. Ta ¢
1ién hé sau:

qT‘A’quc'A'I"+uTAsb

trong 46 g, - stc khang higu chinh;
A, - tiét dién ngang mi con (thuomg bang 10 cm’);
A,, - tiét dién ngang vong da thim; Ay, = Ag - Ay
A, - tiét dién ngang miii con phia trong vong dd tham.

At —Ax

A e (1-2) (2.1)

= Qr=4q.+ Ug
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a= —%m thong thu‘omg, a=0, 80 + 0, 82 Tuy nhzén vii mot s6 loai con
ctia hang Geotech va Pagani thia=0, 58.
u; (con ky hiéu 12 u hoic u,, tiic 12 Uphing tlp) 1a 4p luc nuéce 16 réng do tai vong

d4 thdm ngay phia sau cé con.

Néu vong dé thdm khong & sau ¢8 con ma lai & mili hodc lung chung miii
con; ap lie nubc 16 rong tai vong tham nay 12 u, thi u, dwge quy d8i nhy sau:

uTmuo-i-k(uI»u)

u, 1a 4p luc nude dia finh; k = 0+ 0,9 tuy thuoc loai dat va vi trf cia vong
tham

Luu y Sfrc-khéng bén f-cing phéi hiéu chinh né’tj ¢6 vong da tham phia trén méngxong (vi il u.);

DPa & cac phan mém luy gla g, dfi 1e 8 lidu gdc (raw data); mét 88 ph&n mém (cha hang & kém véi thlét bi) ¢6
ihé d higy chinh s&n va luu gia tri qT & file nay.

2.2.5. CHUAN HOA $6 POC

Ngoai viéc hi¢u chinh g, = q. + u; (1 - a) d6i v6i CPTU nhu & phuong trinh (2.1)

(véi CPT thuong, g, = qc) dé dién dich két qaa CPT, ta cin mot s6 chuan hod sau:

I. Ty 56 sitc khéng =1f /g, x 100%. -
2. Stic khdng mii chudn hod (c): Uen = Qr/ 4/O'vo  (qe O, do bing bar).
3. Biéu thitc ndy cdn dugc viét 1a Gop = J—g-%—_/%im (pa la ky higu cha 1 bar).
GVO pa ‘
4. 1/4Jo'y, dugc viétIa C va goi la h¢ s6 hi¢u chinh d¢ sau. He s6 nay twong duong
voi he s6 C,, clia thi nghiém SPT; G = qr % C,.
5. Sifc khiang miii chuén hod (méi - Robertson 1990): Q= —q""——?c—‘ﬁ’-
G v
6. Ty s0 siic khang chuan ho4: F = ko x100%.
4r —=C
A e XK 2 z u"r uo
7. Ap luc nude 16 rong chuin hod: B, =
q'i‘ - GVO
trong do

U, - 4p luc nude dia tinh;
G, (hay o,) - tng sudt téng do ban théan ddt gay ra (dia tinh);
G, (hay o’} - iing sudt hitu hiéu do ban than d4at gay ra:

L]

G vo & Oyp = U
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2.2.6. SO SANH MCPT VA ECPT

Xuyén con do dién c6 d¢ chinh Xéc cao hon hin xuyén con do co hoc vi nhiéu
nguyén nhan, trong d6 c6 cdc nguyén nhan chinh sau: - -

1. K&t qua cha ECPT duoc truyén tryc ti€p vao mdy tinh; Két qua trén dong hé do luc
ctia MCPT thi dugc doc bing mit thudng - trong khi d6 - khi ta dang doc thi s6
doc trén dong hé lai luon dao dong.

2. Két qua ctia ECPT do tryc ti€p tai mili va tai mingxong cha xuyén; Con két qua
ctia MCPT lai dugc doc gidn tiép trén dong hé do dp lyc cha xy lanh. N&u dong hé
do 4p chi 100 bar (bar con ky hiéu 14 pa), thi c6 khi 4p lyc lén xuyén chi con 90
bar do médt mét lyc doc theo can xuyén.

3. Miii xuyén vA mangxong ctia ECPT la mot khéi gén 1ién, 6 do duge xé4c dinh bing
céc ddu do truc tiép. Con mill xuyén va mingxong cta MCPT ¢6 hai tu thé: roi va
tdch; trong khi d6, cén xuyén lam bing thép c6 bién dang dan hoi. Néu xuyén tai
dé sau 30 m, &p luc truyén tir h¢ gia lyc 1a 100 kN, modul dan héi cha thép 1
2x10° kN/m?, thi can trong bi nén lai 1a:

_PL 100 KN x 3000 cm

AE 7 x 1,5%/4em? x 2 x10*KN/em?

AL = 8,5 cm

Khi cén trong duoc &n xudng (vi ti c. trong hinh 2.11), do bién dang nén 1én,
mangxéng cd khi khong bi kéo xudng theo, hodc bi kéo rét it, do d6 dan dén céc sai
s8. '
Con s6 8,5 cm ndi trén 12 hoi cao, vi & nudc ta, thudng ta chi xuyén dudi 25 m, tai
gia lizc khodng 30 + 50 kN, nhu vay AL = 2,1 + 3,5 cm.

4. Thiét bi dién cla ECPT (cdc dén do-sensor) ¢6 do chinh xdc hon hdn déng hé do
luc clia MCPT. Tuy nhién, sensors cling 13 mot nhuge diém cha ECPT: Néu ngudi
str dung khong biét bao quan ddu con (bén trong ¢é nhiing sensor rat nhay cam),
khong bdo dudng thudng xuyén, khong chuin hod (sensor calibration) thi céc’
sensor ny s& tham chf dua ra két qué sai. *

Ngoai ra, ECPT con c6 nhitng uu thé khdc so v6i MCPT, vi du nhu, két qua cla
ECPT lién tuc hon so véi MCPT (5 cm/1 14n doc két qua so véi 20 cmy/1 14n doc két
qué cta MCPT).

Theo Kulhawy va Mayne ‘(1990) [5], sttc khdng bén f, do dugc tir ECPT thuong thap

f - ¢ s, n P ~
hon £, do tir MCPT; D6i khi = lén t6i 2 véi mot s6 ddt cat. Tham chi f; cling khac
S(ECPT) ' . '
nhau kh4 nhiéu khi cling thi nghiém ECPT véi céc loai con c6 kich thudc khac nhau.
Sttc khdng miii g, do dugc tit MCPT va ECPT chi khic nhau déi chit: & dat rdi, g,
. do bang ECPT thudng 16n hon; ngugc lai & dat dinh, gy ecery nh0 hon G epn- Hinh
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2.18 cho thiy G gerr, ~ 0,47 qsepn (q. do bing bar).

Trén hinh 2.17 (theo Schmertmann), khi Gepcrr, < 48 bar thi

| 4p lyc miii do bing
MCPT ¢6 xu huéng 16n hon do bing ECPT va nguoc lai.

Hinh 2.18 cfing cho mot twong quan twong ty: ki q.pepry < 53 bar thi 4p Iuc mii
do bang MCPT c6 xu huéng 16m hon do bing ECPT va nguoc lai.

20 1

¢ | i

15

qCMCPT @
- QT ECPT . -

N\ '“"'“--..ME)uémg fién hé

% A
‘ i i g | & gitta MCPT va
05, 50 200 750 ECPT

00 . im0 .
q. (MCPT) (kg/cm®) :
Hinh 2.17. Ty s& vé s& doc giir Delf MCPT va Fugro ECPT (Schimertmann)

smao; i i ¢ ey l_& o ] Ty YTy - ; . s V 7o ..q
5004~ ]
200}~ s
-S% 100k -
g o 3
2 sol .
fue N ba -
£ g .
8 20 -
-
o
St y- MCPT  cat sét/bui ]
@ -
I e &= Begemcnn A & |
2 yd Goude ju ]
i y A L. l .3k tt ; ) . 3 E ! [ L l .
i 2 5 10 z0 50 I0G 200 500 lm

9. wepr (bar ~ kg/cn?)

Hinh 2.18. Tuong quan vé s& doc q, gita MCPT va ECPT (Kulhawy & Mayne)
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9 3. Y&c TINH CAC CHI TIEU CO LY
ciiA DAT DUA TREN KET QUA CPT

2.3.4. CAC TINH CHAT VAT LY DUA TREN KET QUA CPT

'2.3.4.1, Phén loai dat dya trén két qua CPT
Tit vai chuc nim gén day, thi nghiém CPT da duge diing dé phan loai dét tai hién
truong. (Tai Viét Nam, viéc phan loai d4t hién trudng theo thi nghiém CPT lai chua
duogce sit dung nhiéu). . |
D3 ¢6 hing chuc téc gia khdc nhau dé xudt nhidu d6 thi phéan loai dét khac nhau,
d6 thi sau cang chinh xéc va chét ché hon so véi @6 thi trude. Nhiing biéu d6 phan loai
dst ddu tién (cu6i nhitng nam 1970) dya trén dic trung sau: v&i dat sét, 1y 6 gilia stc
khang beén f, va sic khdng mili q, thudng 10n; nguoc lai v6i ddt cat, ty s6 ndy thudng
nhé. Hinh 2.16 13 hai vi du clia nhiing biéu d so khat d6. Trén hinh nay ta thdy ty s6
R, (truc tung, v& bén tay phai) thuong c6 gid tri ¢t 1,1% dén 10% cho céc:logi das i
cét tho (k¢ hiéu a) d&n bl (k¥ hiéu m). - . ,‘
 Hinh 2.20, 2.21, 2:23 12 céc biéu d6 phan loai dat chinh xdc ‘hon. Biéu dd hinh
2.23 12 mot trong nhiing biéu d6 chinh xdc va thong dung nhét cho dén nam 1986. Cic
bidu dé ndy vin dya vao sic khdng chua duge chudn hod. '

400
300 1 Q@
- g
& }g Q
=200 0o B
o .
33
100 4.0
5.08 1
107
O A
Céc vung: 1: Cat a: cat thd g: cét bui m: bun
2: Bui b: cat min h: sét 1an bui a*: cat trung
3: Sét ¢: cat jan by i, k: sét qua od két
4: Bin, hitu co d, e, f: cét pha fhituco

Hink 2.19. Biéu d8 phan loai dat sc bd theo CFT (Laboratorium voor Grondmechnica)
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Sdc khang miii g, {(har)

B o
T 29

o
T

—
<

L

o
TR

38
i

400 o
oo

Ol chat |
200*;%"-;(-—4—5—-'-
1R KM 0%
R 1
100 <G H—+ !
80 ot - oo — L
FR 1 S R
s |9 jcat]
g OO
: lsli ]
o 200k 4l
8 roi |
£ _ ! o
- 1 |
£ 10 | .
o | |
F IO i

a |
A

: I !

| I

2 { A
0 12

- Re=1/q. (%)

~* Hinh 2.20. Phan logi it (MCPT) theo Schmertmann (1978)

o 1 2 3 4 5 5 0 1 2 3 4
Ty s8 strc khang f. / g, (%) Ty s6 sirc khang 1, | g, (%)
a. Bidu d8 nam 1981 b. Bidu dé don gidn hod

Hinfr 2.21. Phan ioai dat theo Doilglas va Qlsen (1981-1984)
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QMPa) Au (kPa)
_ ﬂ‘ 400/
10F
5 ' . 3001

catchat
' 2004 4

céat trung, rd

5 bui 1an sét, oling ¢
V7777 bui nhd, sét déo
. SXY,_$6LM8M ¢t nhao 100
| i { 3
0 02 04 08 08 1 12 By 200
a. Senneset va Janbu (1984) ' b. Jones va Rust (1982)

Hinh 2.22. Phan loai d&t dya trén k&t qud CPTU

Biéu d6 & hinh 2.22; 2.23b va 2.24b ra doi khi CPTU bét ddu duoe trién khai rong
hon. Véi cdt &1 (khi bi cit thi thé tich méu bi nén Iai), v (hay u,) xdp xi 16n hon va
bing dp lyc nude dia tinh u,, do d6 B, ~ 0,1 + 0,3. Vi dat sét, do tinh tham kém, khi
Xuyén ti€n xudng ddt, nude khong kip thodt, do d6 u, I6n hon khd nhiéu so véi u, (do
d6 Bq > 0,6). Didu nay phan dnh & hinh 2.22a; 2.23b va 2.24b.

Tuy nhién, vi qud trinh bdo hoa vién dé thdm va giit duge cho nd vdn bdo hoa
trong qud trinh thi nghiém 1a rdt khé, bdi v@y nhiéu tdc gid khuyén chi nén thi nghiém
CPT, khong nén thi nghiém CPTU va do dé khong ding cdc biéu d6 2.22a; 2.23b va
2.24.b.

Sau d6 con nhidu tdc gid khéc cai tién biéu dé phan loai dét theo cdc s§ doc

chudn hod, tuy nhién biéu d6 theo Robertson (1990) & hinh 2.24 12 thong dung nhat.

Tuy nhién bidu d6 hinh 2.24 khéng phit hop v6i do sau ithd hon 2 m (khi chudn

i 2) 2 o 9 : ~ 3 5 s ~ ~
hoa theo Q.= 4%« , 0 d0 sau nho hon 2 m, thi o, thurdng nho hon 0,35 bar, vi thé
T G: &
v0
Q. rit 16n mic di ddt yéu). V6i do sau nho hon 2 m, ta nén ding biéu d6 2.23.

Cac vimng trén biéu d6 2.23:

1. D4t hat min, nhay cam 7. Cat bui t&i Bui cat

2. Hitu ¢o; bin 3. Bui cat tdi cat

3. Sét 9. Cat

4. Sét 161 bui sét 10, CAt a1 S6i cai

5. Bui sét t6i Sét buyi 11. Bat hat min rét clng (%)
8. Sét by ti Cat by | 12. Cat/a cat rét cling (%)

(*) B4t bi xi mang hoa hodic qua cf két
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1000 -
S ot 8/
=
5
£
o "
= '
£ W
5
/2]
o _ : o8 [ 8
TY s6 stic khang 1, / q, (%) - Ap lyc nute 16 rong chuéin hoa B,
Hinh 2.23. Phan foai c‘iat theo Roiaertson “ 986} '
1000 1000

FTTTTY
[P EERET]

T
|

—
o]
(=]

AN

o))
K

n? T ERTTI]
i1 5110l

=y
(=]

T T

Strc khang xuyén da chudn hoa Q,

TY s6 chudn hod F= (%) B

T G Yo

) Hinh 2.24. Phan loai dit theo Robertson {1991)
Céac'viing :

1. D&t hat min, nhay cam 5. Cat lan bui

2. Hitu ¢g; bun 6. Cat

3. Sét, sét 1an it byi 7. Cat t6i sdi cat

4. Bui, bui 15!3 sét;sét nhidu byi 8. Cal/ & cat rat cing (qua cd két)

9. Bat hat min rét cimg (qua ¢d két)
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2.3.1.2. Banh gia trang thai cGa d&t dua trén két qua CPT

Quan héf: scrm nhét gifta g, va D, (d6 chét tuong d6i chia d4t cat) dugc dua ra vao
khoéng 1956 bdi Meyerhof nhu ¢ bang 2.3.

Bang 2.3. Trang thai clia cat theo Meyerhof

a. (bar » kglem?) Da chat D,
0-20 R&1L i < 20%
20 -40 Rai 20-40%
40 - 120 Chit vira 40-60%
120 - 200 Chat 80-80%
> 200 Rat chat > 80%

Sau d6, cic tdc gih khic cdi tién duge quan hé chinh xac hon (hinh 2.25 dén
2.27). Kulhawy ma Mayne (1990) tap hop s6 lieu clia Robertson & Campanella
(hinh 2.26), ciing rét nhiéu s6 ligu khac dé xudt quan hé khé thong dyng sau (tuong
phuong trinh (3.7) chia thi nghiém SPT):

1 -
D .= .q (2.2)
\/;OS.QC.OCRO?R - |

trong d6 OCR - h¢ s6 qué ¢ két (xem phén 1.1.3 - Trang théi tng sudt cha dét);

Q, - hé s6 dac trung khé nang co do nén clia cat:
Q, = 0,91 cho cdt c6 khé ndng bi co cao (nhiéu hat min, hat mica...);
Q, = 1,0 cho c¢ét c6 kha nang bi co trung binh (it hat min, ...);
Q, = 1,09 cho cét c6 kha néng bi co it (cét thach anh, ...).
Quan hé & hinh 2.27 (Jamiolkowsky) duge dﬁ;ig phd bién hon ca:
Néu q, va o”,, do bing bar thi D ~ 68 x [ log(qe)- 1 1;
Néu q, va 6", do bang y/m* thi D, ~ 66 x log(q./ Vo', - 98.

Jamiolkowsky con cho ring, gid tri chinh xac hon clia D, phéi dugc hiéu chinh
b&i Kg = 0,9 + D,,/300 theo cong thiic sau: '

D, ~ 68 x [1og(gﬂJ 1] (2.3)
Kq

9,=9./40, 9. vac’, dobangbar.

Mic dix chura ¢6 nghién ctiu nao v& Anh hudng cha gid héa (tudi cha dét) dén D,
tuy nhién, Kulhawy va Mayne (1990) cho ring, ta cling cén giam D, di mot dai lugng
1a C, (phuong trinh 3.8) nhu ta lam v6i két qua SPT (phuong trinh 3.7).
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4. (MPa)
&0
&

s a
3 - 2
> 2
%) [
=@ B
£ g
3 - W g
e S
: Toagert
g =
L «y
- L
: st
; 1
& )
(= ‘?g-n'
1] . a
g - 2

S

' 1 I L ) ]

C, = 157; G, =0,55,Cp= 241 R=0,96

Hinh 2.25. B chat tuong déi D, clia cat Ticino ¢8 ket binh thu'dng (Gia sw K,=0,45)
{Robertson va Campanella, 1983; Baildi va cdng sir -1986)

o 00 200 300 400  S00q, (bar)

,.\\;\
‘*\\\k
\

AEVINBAN
3 5 l

n,s’m% By= 80% E

{Ung suat ban than (ditng) o, (bar}

©: Cat & mé Hilton tinh co do nén cao (Schmertmann, 1978);
@: Cat Tieino tinh co do nén trung binh (Baidi va cong sif -1982);
®: Cat Monterey tinh co do nén thép (Villet & Micheli, 1981).

Hinh 2.26. Quan hé D, va g; (Robertson va Campanelia, 1983)
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60
Os . |
[ I I R | T =
BSl— | By D888 10D, oot w
+ ﬁ m
@j —
k]
B5p= m
(rised 210 KPR
L] |
S| |
36 = |
23— M
r':l ﬂ
1 g |

g, va o, §o blng tfm? = 0,1 kg/cm? = 10 kPa

Hinh 2.27. D, ¢ha cat c& két binh thudng (Jamioikowsky v cdng sy-1985)

Vé trang thai clia dét dinh, quan hé gitra LI (d9 sét, con ky hiéu 12 I, hoac B) va
q, ¢6 thé so bo theo bang san (Szechy va Varga, 1978): ‘

Béng 2.4. Trang thal clia dat dinh

q. {CFT) . LE trang théai
<5 > 0,5 mém
5-15 0,25 +0,5 déo cing
15-30 0+0,25 nta cling
30-60 -056+0 ciing
> 60 <-0,8 rét ran

Tir bang trén, ta ¢6 thé thiét lap phuong trinh x4p xi sau:

L1=(-0,06.q  + 6,36 .q. - 357 . q,). 10 + 0,66 (2.4)
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2.3.2. DANH GIA TINH ?HATM cOA BAT DYA TREN KET QUA cPT

Dua vao d6 thi phan Ioa1 dat hmh 2.24, Robertson cling dé ngIn bang duou day
udc lugng hé s6 thdm k d6i v6i 9 ving dat trén dé thi 2.24. Bang nay ciing cho ta méi
- lién quan gilta cdc két qua cia thi nghiém SPT véi thi nghiém CPT.

Bang 2.5 Hé s& thdm k; ty 86 q; / Ny,

| Nhém Tén dat Ty 58 qr/ N He s&
. - (CPT so véi SPT) |  tham k
_ , N ~ {cmls)
1 D4t hat min, nhay cam ’ : 2 10°
2 Hiu cg; bin ' : 1 108
3 | Sét, sét (an it bui R 15 107
4 Bui, bui 12n sét;sét nhidu bui . 2 ‘ _ 10°
5 | catlnbui . - 3 104
6 | cat : s 4,5 102
7 | cattoisdicat. 6 : 101
8 CAY 4 cat rit cimg (qua o két) 2 10°
9 DAt hat min rat ciing (qua c6 k&) 1 108

2.3.3. DANH GIA TiNH BIEN DANG CUA BAT DUA TREN KET QUA CPT
2.3.3.1. Dénh gid médun bi&n dang cba cat dua trén két qua CPT

Médun bién dang khong no hong M (con ky hiéu Ia E):
Nhi€u tdc gid ki€n nghi cdch wéc tinh modun bién dang khong nd hong nhu sau:
M=aq, “ (2.5)

Hé s o thudong tir 3 dén 8. Tuy nhién, hé s6 o thay ddi khd manh, tuy theo dcf;
chit, do co két:

V6i dét ¢ két thudng (NC) thi: o 2 1010900075 D .
Con véi dét qué c6 két thi o~ 10078 0-0122: D,

trong dé6 D, (%) - do chit twong doi.
Nhu vay, véi cdt chat, thia=3,3+5,5.

Vi dit ¢6 két thuong (NC), Baldi va cong su (1981) u6c tinh médun bién dang
khong né hong M qua q, va ¢’ nhu & hinh 2.28. Tir hinh nay, ta thdy =3 + 11.

Con véi dat qua cd két (OC), hinh 2.28 ciia Jamiolkowsky va cong su (1988) nén
duoc sit dung. Trong hinh nay, ¢’ 1a trung binh chung ciia ba {tng sudt chinh:
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o = o, to' +0', _ O (1+2K,)
" 3 3

(2.6)

Médun bién dang né hong E:

So sénh véi thi nghiém nén ba truc, Robertson dwa ra quan hé & hinh 2.30 dé1 véi
cit ¢6 két thudng (OCR = 1). Trén d6, ta thay: B;s~ 2 q, va By~ 1,33 ¢

E,; va By, dugc dinh nghia nhu sau: Trong thi nghiém nén ba truc, tng sudt cuc
dai mi miu cé thé chiu duge 12 ¢’ By 13 modun bién dang twong tng véi diém cb
o’ =25% o’ ; Tuong tu nhw vay véi Es,.

Khi OCR>1, Baldi va cong su dua ra 4o thi 2.31 dé udc luong E (trén hinh vE, E
twong tng véi bién dang € = 0,1% trong thi nghiém nén ba tryc).

2.3.3.2. Danh gi4 médun dan hai (trc thai) cla sét dya trén két qua CPT
Hién tai, chua cé tuong quan nao c6 o tin cdy 6t dé wdc tinh modun E, trige tiép
ilr k&t qua cha CPT.

2000 _

o chit vila. o, =-4% ‘ ‘
dp &h%i * Elr = ?md}f‘p :?:ﬁsn & E Eﬂf'&

. 4 rEtchét o =w0% . Aﬂwm

§ |sgop—T—————" .

3 iy

> 4

:8

2

o |00

g

2

_{3.

2 s00 N

: 8T

2 Vor e

. I :
::l B =
0 [9}4 200 300 400 500
a. (bar = 100 kPa)
Hinh 2.28. Mddun bign dang khdng nd hong ciia céat cd k&t thuding (NC) (Baldi-1381)
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. M 3 Cf e
2 fﬁ“;”ﬂoﬂh("gf) OCR 2&»:;:{{‘;;0")
™ : -~ g0 K C, =14,48
%0 . ‘\“\ C,=0,116
A \ 1 TV
C,=0,313
M C, =-1,123
e R =0,95

o', Xxem phudang
trinh (2.6)

t 2 s 10 Hé s& OCR

Hinh 2.29. M: M&dun bign dang khéng nd héng cda cat OC
{Jamiolkowski va ¢dng su -1988)

SO0 ' =1 900

& thif vita, o, -48%
00 -+ chit v B, = TOYs Tyo=dbars 4750
4 rat chéit o -vo% A

200 E25=2r¢e//

#

/ Q’meg

L

oz 450
ﬁb&r

]
m
o
o

E.s , bar

- 300

M6dun ¢6 nd héng tai 50% (mg siat pha hoai
un ¢ nd hdng tai 25% (mg siat pha hoai

200 g,_ﬁ.ﬁ bar
5{0
G0 -1 50 E:
13 g
o
€a
o 1 i : I, o
0 100 200 300 400 500
gr (bar) '

Hinh 2.30. Moédun ¢é nd héng cla cat cd két thudng
(Baldi va céng sy - 1981, Robertson & Campanella - 1983)
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T T T T !
24
20+
13
16 <
El
N Y- ™
9e .
s
4 31—
0 TR SN W T A | ? .
300 500 1000 2000 3000 VO v

Hinh 2.31. Madul ¢6 n& héng clia cat (Baldi va cdng sy -1991)

2.3.3.3. Danh gia mbédun bién dang cia sét dya trén k&t qua CPT
Mayne (1988) sit dung ECPT va ki€n nghi tuong quan sau:
| M = 8,25 (g7 - ©,) (2.7}
trong 46 O, - tng sudt ban than (tong);
| Gr = g + up (1 - a);

- véi xuyén con khong cé vong dé thdm thi gr = ..

Sanglerat (1972) dé nghi cdch tinh modun bién dang khong nd héng cha sét va ca
cét theo bang 2.6.

Béng 2.6. Modun bién dang khdng nd hang M

4. {(bar) Pat a=MIq,
<7 3+8

7+ 20 Sét c6 46 déo thap (CL) 2+5
>20 1+25
>20 e me a2 w 3+6
<20 Bui ¢c6 85 déo thap (ML) 153"
<20 D4t dinh do déo cao (MH, CH) 2+6
<12 Bui chita hifu ¢d (OL) 2+8
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. * Blin va sét chifa hitu co (P, OH) :
<7 B0 <w <100 . 16+4
100<w<200 1+1,5
w > 200 0,4 +1
20-30 | 94 phén '  2+4
< 50 ] . , 2
> 100 . Cat . 1.5

Chity: Sanglerat da gop ¢ do lin tir bién khi ude lugng M theo béng 2.6, Néu khac dt. khi ta sif dung M & bang 2.6 d8 dy

bao 46 fin, thi 46 la téng d6 1an 8n dinh (S..).

2.3.3.4. Danh gia mcdun cat dia trén kef qua CPT

ma\c

han (bién dang 16n), modun cat thuorng bé ho’n nhiéu (G = 5 +10% G..0-
Véi cht ¢6 két thudng NO), Imai va TOIl(}uChl (1982) cho ring:
(}max"“0 5 qco i bar

ConlJ amlolkowsky va cong su (1988) cho ring:

G N 3{)’1 GanOS -1,84 Dr’ bar

max

o, tinh theo phuong trinh (2.6)

2000~ &t Bbors
2500~ ﬁhrs
2000 / s B mﬁhﬁ@&?!
S T et SN
- {q, /U =68}
5 1s00p-
:
e
1000 " o8bar
800

: i i R IO |
L& (fe1e) 200 360 400 gon

g (bar)
Hinh 2.32. G, cUa cét ¢& ké&t thudng (Robertson va Campanella, 1983)
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- 2.3.4. DANH GIA HE 56 AP LUC NGANG TINH K,

VA HE 56 QUA CO KET OCR
2.3.4.1. Banh gi4 hé s8 K, cla dat cét dya trén két qua CPT
. OHe 56 qué c6 ket OCR (tttc Ta R) chia ddlc cdt rét khs wéc tinh dugc bing thi
nghiém hién trudng cling nhu trong phong, vi vay ta phéi sir dung phuong trinh (1.16)
dé x4c dinh. He s6 nén ngang Ko dugc x4c dinh bang phuong trinh (1.14), (1.15) hodc
bing céc phuong trinh clia Marchetti hodc Kulhawy du6i day. ,

Marchetti (1985) dé xudt Hinh 2.33 dé wéc tinh K,. Nhu vay, ta phéi ket hop két
qué cha ca CPT va DMT, vi vay 8 xudt nay hiém khi duge ding, V1 rdt it khi ca hai
loai thi nghiém nay lai cing dugc thyc hién & 1an cén nhav. Phuong trinh don gidn hoa
ctia hinh nay la:

K,=0,359+ 0,071 K, - 0,00093 (9/0" ) (2.10)

trong 46 Ky, - chi s6 nén ngang DMT.

Kulhawy va cong su (1989) d4 xust hinh 2.34 ciing phuong trinh sau:

5
(QC/pa)1’2
K o=t [ (2.11)
0 35‘6Dr/20

L L /j///
- /?/; % |

B
&
Y Py | 1 E

R3 : l @ : T i

.
L |

£, 2R R i % = : = :

1 2 A I & 6 8 W0 - 20

Chi s6 nén ngang Ky clia DMT
Hinh 2.33. Uéc tinh K, tir thi nghiém CPT va DMT (Marchetti, 1985)
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s

ung suét ngang o', {bar)

I 1 3 ) i .
30 100 200
Suac khéng mil g, (bar)

Hinh 2.34. Usc tinh K, tir thi nghiém CPT {Kulhawy va céng sir-1989)

2.3.4.2. Danh gia hé s& K, va OCR cla dit sét dua trén két qua CPT

Mayne (1986) uéc tinh OCR dua vio s& liéu thu thap duge & hinh 2.35:
OCR ~0,29q,/ 6", (2.12)

Con Robertson (1990) de€ xuft dudng cong udc tinh OCR & hinh 2.36 dua vao stc
~C

Vo

khang chudn hod Q.=

Vo

Can ctr vao thi nghiém CPTU cling cdc s6 liéu ¢ hinh 2.37, Mayne va Holiz dé
xufit quan hé sau:
OCR = 0,325 Q; = 0,325 (g; - 6,,) / 67\, (2.13)

http://vietham12h.com

0 S



Céng ty Hoa Chéat Xay Dwng Phuwong Nam

68 ' THI NGHigm DAT HIEN TRUONG VA (NG aum TRONG PHAN TICH NEN MONG
5L FTTTTY 11 TTTY] ._W‘ ¥ [g%:\; 1
- (ft né g By & 20
1. nit ne W} ;&;ﬂ e
20 &gg;@;zg ac @.
1ol {n=113, 220,858, -
. S.0.52.31py) — :
T 5k | =
2 =
& L
L sl N
3
5 B
B b = :
3 E | :
o P e
<05 | ]
. o/ : : 1
A 39 loai sét khang nGt né N
o2 " @ 10 logi sét nitt né .
@.i ﬂ“‘“l { .o Ellna‘ iy l{_ﬂ_!l_tl

05 t+ 2 = 10 20 . 50 100 200 q, (bar)

Hinh 2.35. Quan hg o, Va 4 (OCR=a, ] o',) {(Mayne, 1986)

Gy~ Fve

Pl
Fon

o ﬂ A m‘ﬁﬁl
1 BaTa pRows WROTH (1968] By

1 %
5.7 125.4
187 |90%

¥4 -

ol ! w08
1 i

OCR
Hinh 2.36. Quan hé OCR va Q; {Rebertson, 1990)
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50* L Sh LA SRR NN IR RS I

3 figsurng ~—a=i 4 : - J
20 &' GCRe0.I2 gy} G
Ok _ . A &+ fm=ift, iy 762, D E
; 6;9 86«33!@1’” G’vgﬁ é 8.0- Q?@s : Gy
St~ {ns74, r*=20.904, -1 8 . .
[ 5.0.40.02 pg) 118 o &% A
& [ ST be 1 .42 @ S
2l % : _ o -l B p i
L " 26sétkhong |
3 ntng .- 4 3 -
osf- Osétndtne 3
B 1 2t -
0.2 ) q'fwn‘ "-"' i 3 K Bcd P Bureebrrronnad i
.0 P PP NPT TR | 3 ooa g lasrssl o 9 ] s 20

o2z 085 1 2z 5 10 20 80 100 _
: QquT Gvo

L)

Vo

Hinh 2.37. Quan hg OCR (= o’ / o’ ,) véi Q; (Mayne v Hoitz, 1988)

e — ; ;
Ke2010 lar-e,,) /5,4

: {n=287, r2=0.818,
4~  5.0.50.54)

w
i,

/’d 12 loai sét khong ndt ne
5 Ioal séi nitt né

D 1 § - y 1 i
0 - 10 20 30 40 54

QT = (q"!‘ b vo} ! G’vo

Hinh 2.38. Quan hé K, véi Q, (Kulhawy, 1989)

Kulhawy (1989) dua trén s6 liéu & hinh 2.38 dé xu4t quan hé wéce tinh K, sau:
K,~0,1Q,=01(q-0,)/0", - (2.14)
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K, ciing c6 thé udc tinh qua phuong trinh (1 15), véi ¢’ 1a gbc ma sit trong hitu
hiéu cha ddt sét (thf nghiém cét CD). Thong thudng, @ clia sét c6 gié tri tir 20 dén 30°
(phwong trinh (1.21), phén 1.2.4.2). ‘

Ngodi ra con nhiéu quan hé khdc gifta OCR, K, va ép lire nudc 16 1dng (U, -..) 4o
dugc trong thi nghiém CPTU. Tuy nhién, 4p luc nude 18 réng chi do dwge dudi myc
nuéc ngdm, hon nifa, viéc gift cho yong thim bao hoa 14t khé khan trong CPTU, nén
cdc quan hé d6 khong duge trinh bay & day.

2 3.5 DANH GIA SUC KHANG cAT CUA BAT DUA TREN KET QUA CPT

2 3.5.1, Danh gi4 sirc khang cit clia d&t cat dua trén k&t qua CPT

Ban ddu, Meyerhof (1956) d¢ xudt cach wdc tinh @ dya tén bang 2.7 (tuong
duong véi phuong trinh ¢ = 10° g’ - 0,0038 q.” + 0,458 q, + 22,5). Tuy nhién, bang
nay nay chi con phit hop v d6 sau nhd hon 2 hodc 3 m. Véi do sau 16n hon, ta sit
dung nhiing 46 thi quan hé chinh x4c hon nhu & hinh 2.39 va
2.40.

_B4ng 2.7. Bang udc tinh @ clia Meyerhof (1956)

-
\7 g, (bar) <20 20 + 40 40 + 120 120 + 200 > 200
i

rang thai | rétroi v chat vita chat rat chat

P < 30 30+ 35 35 + 40 40 + 45 > 45

Quan hé & hinh 2.39 duge d& xudt boi Robertson and Campanella (1983) la:
o ~ arctg[0,1 + 0,38 . 10g(q./ 6.0)] (2.15)
Quan hé & hinh 2.40 dugc tap hop tir nhidu ngudn s6 ligu boi Kuthawy vh Mayne
(1990) 1a: k
o~17,6+11. log(q.,) . (2.16)
* Trén hinh 2.41 mink hoa cdch tinh chia Marchetti (1985). Ta déng tir truc tung gid

tri /0", i truc hoanh gid tri K. Giao diém clia hai dudng déng la diém tuong Gng
v6i gid tri @ (cdc dudng cong ngang).

Néu diém d6 nim trén dudng K = 1 - sing (dudng cong dtng) thi ddt nay la c6
k&t thudng. Con néu dudng d6 niim bén phai dudng K = 1- sing thi dat 1a qud ¢6 keét
(Kqoc > Kono)- ‘

Nguoc lai, néu ta biet q. va 9, 1a c6 thé diing hinh 2.41 & wéc lugng K,
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4.0

Hinh 2.39. Quan h§ giita sirc khdng mili va géc ma sat trong ¢
{Robertson, Campanella 1983)
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Hinh 2.40. Quan hé gilta ty s6 q_ / ¢",, vd gdc ma séat trong ¢
{Robertson, Campanella 1983)

http://vietham12h.com

BN



Céng ty Hoa Chéat Xay Dwng Phuwong Nam

72 THI NGHIEM DAT HIEN TRUONG VA UNG DUNG TRONG PHAN TICH NEN MONG

qﬂ I G’VO

1) S S N

&

oz 03 .
Hinh 2.41. Quan hé qe. 6'ye K, V2 ¢ (Marchetti, 1985)
2.3.5.2. Danh gia stic khang cit cha dat sét dya trén k&t qua CPT
s, thudng dugc uc tinh qua thi nghiém CPT qua biéu thifc sau:

q’!‘ "0-0

S,= —L—= (2.17
Tuy nhién, N, thay d6i it nhiéu phu thuoc vao loai con va loai dat (hinh 2.42).

Konrad va Law, sau d6 1a Keaveny v Michell cho ring, N; c6 thé wéc tinh nhur sau:

N, =2,57 + 1,33 . [ In(G/S)+1] (2.18)

(q, v& &, do bang bar)

Trong phuong trinh trén, G 1a modun cit chia dat. Con S, duge tinh ldp qua
phuong trinh (2.17) sl dung gia thi€t ban dau 1a N, = 11 véi MCPT va N, = 15 véi
ECPT. e

3.0 T T ) : T T T 1 t
: My® 4.5 0. 12 134 15 18
W’ g el et T
2.5¢ 3 & 8 E N g 1
3/ A g
& L
7 R 4 v NN 7S \ﬁ"f'/m
5 G e A
2.0p / % sy ,/ﬁ /,‘:‘;{\“é‘ -
5 /. & e /ﬁ/@& P
P & rd Fd re [
st/ s‘é‘f//’:f//{"”// ot
! s ////// /;, - g 32
VAV 7R - B
/ 7 P -
Vs /“//// 4// - -
1.0b / 7 ///,p- Y 2T T - -
S S o 1o 5
1 742 25,7 -7 spe 50
1 1% T — R
osk § e~ - ZEE=T
/)’?&4/ ’/ . s ,4—"""-'-‘.— -
f, %‘fw T e T
’@?gﬁﬂz”d”
Odm.‘w wi !2) 1 ) L 1 1 1 1
20 30 40 50 q,- O, (bar)

Hinh 2.42. Cac gia tri cta Ny
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Ngodi ra, S, con dugc uéc tinh (1dp) qua dp lyc nude 16 rbng thu duge tit CPTU
nhur & hinh 2.43. Trong dé, A; 14y theo bang saw:

Béng 2.8. Gia tri A,

pat sét nhay cam co ket thudng qua cf két it rat qua cé két
A, 1. 156+30 ¢ 0.7 = 1,3_ 03+07 -05+0
R |
-t ¥H5
“150 - Vang thdm &
won % @ sau ¢d con
10 0]
; L
o 5
- D
o ap lue mde 16 ing v 1
: do ngay sau cf con
3 £ i ] i & E L |
0 -] & ] 2 ]
T}’{ s Nauz
15 500 N
o Vong tham ¢
W =200 mdi cbn
= 100
4 ‘U 75 - ) =
20 24
W
4 W
&
- " nh-,
he sl | [y
{ap e nuoc 18 réng
i u o § mdi con
] i b X ] 1 X ¥ N
0 8 -] 4 2 Y

Au
Ty s6 Ny,=—%
y A S,

Hinh 2.43. J8c tinh S, tr CPTU

Do nhay cam ctia dét sét ¢6 thé tam thoi ude tinh béi hinh 1.9 (NAVFAC) hoic
phuong trinh tuong déi sau chia Schmertmann (1978):

S,~(6+10)/R; | ‘ (2.19)

R=t./ g .100% (xem phdn 2.2.5).
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2.3.6. DANH GIA TINH BIEN LOANG CUA
DAT CAT DUA TREN KET QUA CPT

"Dy 005 0.1 045 0.2 2026mm

t i
© 1 /bignloding |

RN
!
S
o N
ooy ‘bign loding | 7
Lo [ o
= ¢
5
3
& .,_.? Shlbata & Teparasha
2 o.F (1988)!
o : ' m..._..Robartson&
g b - Caipanella (1985)
"<g ‘ ‘ i : '
2 o N U SN SRS KSR SOOI SO W
0 40 “{8‘0’" 120 180 180
L e s | PR
qcnc&ncé '
: pa o',

Hinh 2.4, Kh nding hod Iéng clia cét

Hinh 2.44 minh hoyqidn di€m cla Shlbatafi"eparaska (dudng lién nét) va cla
Robertson-Campanella (dudng dit nét) vé kha ning hod 16ng (bién lodng) cha cét.

Phu. thudc vio Dy, (kich ¢ trung binh cha cép phoi hat), néu diém c6 toa do (v,/.

’ o Qon) NAM bén trdi dudng cong cia hinh 2.44 thi ddt c6 khé nang bién Ioang dudi

tic dung cha dong dat.

Phuong trinh ciia Shibata va Teparaska J3: ddt c6 kha ning bién lodng khi:
‘T 1 / G vo ~0,1
11/ 6401

(2.20)

] = qcn cdn ¢d

q., < C, [50 + 200

trong dé .
C, = 1 v6i dit cét ¢6 Dy 2 0,25 mm;
C, = D,,/0,25 vé6i dit ¢6 Dy, < 0,25 mmy;

Céch x4c dinh 1,/0’,, xem phén 1.1.6.
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2.4, UNG DUNG TRYC TIEP KET QUA cPT
VAO THIET KE MONG NONG

2.4.1. DY BAO SUC CHIU TAI CUA NEN DUA TREN KET QUA CPT

Céc phén dudi day trinh bay nhiing phuong phdp dy bdo stc chiu tai cyc han g,
duéi méng noéng. Stte chiu tai cho phép s& 1a [p] = q, / F,, v6i F, 12 h¢ s6 an toan.
2.4.1.1. Cach tinh cGa Schmertmann {1978)

Schmertmann (1978) cho rang v6i méng nong cé h /B < 1,5(Ty s6 chiéu séu
chén méng va bé rong méng < 1,5), thi ¢6 thé udc dodn sitc chiu tai gi6i han nhu sau:

1. Nén cdt: _
Méng bang: =28 - 0,0052 (300 - g, n/ pa)™? , bar 2.21)

Méng don: g, = =48 - 0,0090 (300 qcm/pa)ls bar - (2.22)

Céch tinh nay dugce cho la dya trén dé thi 2.45 ciia Awkati (1970)
S S I M S S S R U N R m

408

30

q, {bar}

200 ..

10

T N R T DY R M M N R N
0 50 40 60 80 100 120 140 160 180 200 220 240 260 280 G.(bar)

Hinh 2.45. Stfc chiu tai cda méng ndng trén nén cat
2. Nén sét: '
Méng bang:  q, =2+ 0,28 q 4y, bar (2.23)
Moéng don: q, =5 +0,34 q, 3, bar (2.24)

g, g ditgc tinh nhu sau:
Qo = (GerX 9e)™” (2.25)

trong dé
Q. - gi4 tri trung binh clia stc khdng miii & 16p dét tr O dén 0,5B dudi d€ méng;
q., - gid tri trung binh tir 0,5B dén 1,5B dudi d&€ mong.

Céch tinh nay c6 nhuge diém la sic chiu tai dy bdo khong phu thuoc kich thudc
méng, vi vay chi nén dp dung cho nhitng moéng ¢6 bé rong nho (< 3m).
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2 4.1.2. Cach tinh clia Schmertmann dya trén Terzaghi cho nén cét
 q=qN,+12YBN, (2.26)
trong 46 q- tai trong bén than céc 16p dat trén day méng, hodc tai trong bé phan p:
q=7hy ) |
B, h,, - bérong va chiéu sau chon mong;

N, =Ny=125q,rp.

2.4.1.3. Cach tinh ctia Meyerhof (1956) cho nén cat

B h
_ {4 2o 2.27
qu ch 12( B) ( )

trong d6 . - gid tri trung binh stc khang miii & 1B dudi d€ moéng;

B, h_ - bé rong va chiéu sau chon mong, m.

2 4.1.4. Cach tinh cla Tand, Funegard va Briaud ﬁ%ﬁ) cho nén sét

Tand vk cong syt dé xudt cach tinh sau:

1. Tinh g, nhu cdch tinh clia Schmertmann.

-2 Tinh do sau chon méng quy déi nhu sau: 05

sét n(Gt né

z=h .
n ‘q . w. :
D= » Ah;—% (2.28) 0.4F
trong dé6 h,, - 0 sau chén méng thuc; 0 3_5
D, - do sau chon méng quy d6i; :
q; - stc khéng xuyén mdi ctia 16p O2F o
dat ¢6 do day b 1 2 3 4 5 ©6
Rd

3. Tra hé s6 stic chiu tai R, tit hinh 2.46 dya trén Hinh 2.46. Hé 8 sirc chju tai R,

R,=D,/B.
4. Stic chiu tal gidi han la:
G = Rk (qc TB ~ 0-vo) + Gy

Ngoai cdc céch tinh trén, ta con ¢6 thé uée tinh @ hoac S, tir CPT, 16i tinh stic
chiu t&i theo c4c céch tinh truyén théng.
Né&u moéng chiu tdi trong 1éch tam, hodc moéng trén mai ddc, hodc d€ mong

nghiéng, v.v. thi sic chiu tai cén phai hiéu chinh (vi du theo céc h¢ s6 cta Hansen,

Terzaghi).
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2.4.2. DY BAO DO LUN ON DINH CUA MONG DUA TREN KET QUA CPT
2.4.2.1. Cach tinh cha Meyerhof cho nén cat

Céch tinh nay cuc ky don gidn (va kém chinh x4c) nhu sau:
(8 gi B

2q.p

trong d6 q.., - gid tri trung blnh stc khéng miii & 1B dusi d€ mong.

9= (2.29)

2.4.2.2. Cach tinh clia Schmertmann cho nan cat

o at gat | | ' o
-s.,} ; .
e S 5 | |
3: : : I 01 02 03 04 05 06
’ < ‘E 1 i ~ i [ ] Ezpl
> B/2véi méng don Ny ‘ |
B véi mén L Coad N |
g vGi ]njong bang o! B/ “ |
P : -
B é 5
. R (i3]
= bidu d6 qc ©
SFTT =
-:’;} o]
T - =
S — 3
<L 2B
::;— o &
SRR 4
3B
=
4B
Hinh 2.47. Biéu d6 g Hinh 2.48. Céch tinh 13n

theo Schmertmann

D¢ hin chia méng nong trén nén cét sau t nam L

N
1, Az;
5=C,Go, > -AE (2.30)
PRI P

trong d6 C, - h¢ s6 hiéu chinh do d¢ sau chén méng:
Cl - 1 - 0,5 . G,l / G’g];
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C, - hé s6 tinh dén do lin tr bién: .
C, = 1+0,2log (100);
o’ - Ung sudit gay lin & d€ moéng:
6’ y=p-05
o’, - tng suft ban than & mitc d€ mong (hinh 2.47);
o’, - ting sudt ban than & muc B/2 (méng don) };oéc B (méng bang) tinh tl ¢€
moéng; _ _
N - s6 16p dét phan t6; & méi 16p phan t6, 4p lyc xuyén 13 héng sO vala q;i;
Az, - bé diy 16p phan 16;
X. q, - modun clia 16p phan t6 c6 xét dén hinh dang méng:
x = 2,5 v6i méng don;
¥ = 3,5 v6i méng bing;
Véi dit qua of két, thi gid tri x dugc tang tir 1,5 dén 2 14n tuy thudc
mitc do qud co két.
1. - he s6 lin ¢6 duge tir 1 trong 2 dudng gp Khiic & hinh 2.48:
" Méng don: Dubng gip Khiic bét du tir (0,1; 0) di dén (L B/2) va ket
thiic & (0, 2B). 1,12 h¢ s6 lin cyc dai c6 gid tri la:
=0,5+0,1 9:5—1— (2.31)

zp Gl
2

Méng béng: Dudng gép Khic bit ddu tir (0,2; 0) di dén (1 B) va két
thiic & (0, 4B).

Néu st dung mdy tinh d& tinh 1dn theo cédch tinh nay, ta khong cén chia 16p va
tinh q, trung binh cho méi 16p nhut trén hinh 2.47. Con néu tinh todn bing tay, thi dé
d& dang ta nén chia 16p nhu trén hinh 2.47.

Giford xem xét 10 méng thyc t€, Briaud xem xét 37 méng khic va thiy ring, gid

S v
tri trung binh clig —Shmetmann 1y ],59; do léch chuan la 0,74. Céch tinh cua
Do thuce t&
Schmertmann trong khodng 30% céc trudng hop 14 uéc doan do ltin 16n hon thyc €
(tdc 13 an toan).

Ngodi ra, ta ¢0 thé wéce tinh E (hoic M), C,, C, tur CPT, 61 tinh Hin theo cdc cdch

tinh truyén thong. Sanglerat (1972) xem x¢t 19 méng thyc t€, éng wde tinh do lin theo
phuong phip cong lin phan t& truyén théng (phuong trinh 1.3b), véi gid tri modun M

9 - 2 7% * s . } S neleral 7 )
trong bang 2.6. K&t qua 12 gi4 trj trung binh clia Psnglert 15 1 47, d6 léch chudn 12 0,53.
Pa thyc t&
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2.4.2.3. C4ch tinh cla Bulsman va DeBeer cho nén cat
Day 1a phuong phdp cong liin ting 16p, d6 lin m&i 16p phan 15 Ia:
. . C . ] + " .
S= Z Si =ZE:-LCR 'Ahl . Iogw

1
C c;W)

(2.32)
trong d6 A, - bé day 16p dat phan t6 thit i;
O’ o» Oy - Ung sudt ban than va ting sudt do tAi trong ngodi tai giita 16p phan t6;
C.- ch_i 86 nén so cap; |
C, - chi s6 nén thit cdp;

Vi ddit c6 ket thuong thi C,/ C, = 1, con v6i dit qud o6 két (OC) thi C,/ C, < 1.

CR"—-“ 2,3 . 31’5‘30'\,0 :
3.q, g
2°G'VO

Meyerhof cho riang, CR nén 14y nhé hon va 1

CR=1212w
q,
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2.5. UNG DUNG KET QUA CPT VAO DY BAO
sUC CHIU TAI DOC CUA COC

2.5.1. CACH TiNH CUA LCPC CHO MOI LOAI COC

2.5.1.1. Cach tinh LCPC cii (1982) (TCXD 205-1998)

Cich tinh LCPC cii cha Bustamante va Gianeselli (Laboratoire Central des Ponts
ot Chaussées - Phap) dugc dua ra vao nam 1982 tai hoi nghi chau Au vé& "Thi nghiém
Xuyén". Sau d6 cich tinh dugc hiéu chinh vai lan. Tuy phién, chinh hai tic gia trong
hoi nghi 1982 da néu ra rAng, cdch tinh nay c6 d6 tin cdy khong cao 1dm. C4ch tinh
ndy 12 cdch tinh dugc trinh bay trong quy pham Viét Nam (TCXD 205-1998) ciing nhu
trong mot s§ gido trinh nén moéng hién hanh.
2.5.4.2. Cach tinh LCPC mdi (1983-1992}

- Céch tinh LCPC méi vé co ban vin gidng céch tinh LCPC cll. Tuy nhién cic bang
56 dugc thay bang céc do thi. Céch tinh méi nay duge dénh gid 1a c6 do {in cAy cao
hon. ‘
Ma sdt bén (sitc khdng bén):

Céc buée tinh todn nhu sau: 7

Buéc 1; Dua vao bing 2.9 dé xéc dinh ky hi¢u nhém cta coc thi&t k&.

Buéic 2: Tra bang 2.10 dé tim ky hiéu dudng cong.

Bude 3: Tra cdc hinh 2.49 a, b, vac dé_ fim ma sat bén don vi f; cha cgc. Sau do,
4p dung phuong trinh (1.24) dé fim téng ma sat bén.

Béng 2.9. Bang phan nhém coc

Nhém L.oai coc
1.FS Cac khoan nhdi khong sif dung dung dich khoan. Chi phit hgp véi nén sét trén muc
‘nudc ngam.
2.FB Coc khoan nhdi ¢ s dung dung dich khoan (bentonite, ...).
3.FT Coc knoan nhdi sf dung casing (6ng 48 thanh) sudt doc coc nhdi. Khi rit casing thi
(FTU) ciing g8 baténg xudng. '
4. FTC Coc khoan nhéi dudng kinh nhé st dung khoan gudng xo&n (coc augercast). Vita

patang 46 syt 1én duge phun qua & réng clia can gudng xodn, déng thai guéng xodn

vita xody vira rat len.

5. FPU Coc khoan nhdi vaio 16 dao thi cong.

8.FIG-BIG | Coc khoan nhdi dudng kinh nhd (< 25 cm) cb casing {micro pile loai 1).
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7. VMO Coc x0dn vio dit cat rén muc nudc ngém hodc vao dat sét.
8. BE Coc thép déng cb phil bé mat béng vima xi mang. .
9. BBA Coc béténg {c6 th& (g luc trudc) déng hosc rung va déng.
10. BM Coc thép dong (khéng phii mat bang vita xi méng).
11. BPR Coc rbng, irdn bing bétdng. Cac doan coc thudng dai 1,5+3,0 m, dudng kinh ngoai
70+90 cm, dudng kinh trong 40+60 cm. Coc néi véi nhay bang mg lyc trude.
12. BFR Coc rE‘Sng: Khi rat casing thi d8 vita xi maing 86 sut nho vao va dam chat I&n a8 bétdng
3 day. '
13. BMO Coc rong d6 vita xi méng ds éut vira.
14.VBA | Coc ép bétong.
15, VME—Zr Coc ép thép.
16. FIP Cog khoan nhoi dudng kinh nhd (< 25 em) (coc micro pii'e.loai .
17. BIP Coc phun dudi ap sudt Ic’Jn; dudng kinh coc > 25 cm. -
Béng 2.10. Bang ky hiéu dudng cong
DAT SET VAIHOAC BUI
Budng | q, nhém
cong # {bar) (tir bang 2.9} Ghi chu
1 <7,3 1+17
>7,3 1,2 Pudng cong 1 cd ma sat bén thap nhét, do dé thudng dlng
cho nhiing trudng hop x&u. |
2 > 12,5 4,5, 8+11, | Vdicoc thé'p (s6 8, 10, 15), néu dat cb tinh dinh cao thi nén
13+15 dling dudng cong #1 cho an toan.
Véi coc déng bétdng, néu dat c6 tinh dinh thdp (dat 1&n nhiéu
cat, cudl), thi ma sat bén co th8 cao hon, ta ¢6 thé ding
duding cong #3.
> 12,5 7
>12,6 1,2 Né&u thi coc coc nhdi dugc giam sat chit ché, thanh hé khoan
dudc 1am sach va nham, bétdng d8 ngay, dat ¢d ¢, > fl?bar
thi 6 thé ding dudng cong #3.
=125 3 Né&u thi céng coc nhéi dudi mue nudc ngam ddi hdi bom hit
nudc lién tyc, do dd phai di chuyén casing thi nén ding
dudng cong #1 cho an toan.
3 12,5+20,9 12
5 >20,9 18, 17 Ding néu chét Iugng thi cdng tot.
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DAT CAT - SO
1 <36,5 | 2-4,6+15
2 >36,5 | 8,7, 9+15 | V&i cat min: ‘
‘ o Coc thép: nén dung duding cong #1 cho an toan
s Coc bétdng: ndu q,> 78,3 bar thi dling Gudng cong #2; ngudc lai,
diing gié tri gilfa dudng #1 va #2
‘1 »52,2 2,3 N&u coc nhdi dai hon 30m trong cat min, nén dling gia tri gilta dudng
#1 va #2,
| »B2.2 4 .
3 >783 | 6,7,9,10, | Thudng 1a vl cét sdi. N&u coc batong, co thé diing gid tri 1n hon
13+15,17 | dudng cong #3,
>78,3 2.3 Cho coc nhdl ngdn hon 30 m,
NE&U vao cudi sdi cb g, > 42 bar, c6 thé ding dudng #4.
4 >78,3 1 . 8,12 Cho cat 0] va cudi,
5 |s>522| 16,17 | Ding ngu chdtiugng thi cong {6t
DA PHAN
1 <313 | 1+4,6+15 ]
3 >31,3 711, Diing duding cong #2 r}éu: g, < 73 bar, dudi muc nuéc ngam, coc thép
13415 ho#c bétong thanh nhan;
Ding gié tri 16n han dudng cong #3 néu q.>125 bar.
»47 6,8
>47 1+3,6,7 | Coc nhdi trén myc nudc ngam va béténg dugc d6 ngay sau khi khoan;
N&u g, >125 bar va trén myc nudc ngdm thi ¢6 thé diing gié tri 1on hon
duding cong #3. ‘
NEu d4 dudi muc nudc ngam, thanh ho ihoan nhan, hay da ghéin X&0
rn nhidu § thanh ho khoan thi nén gidm ma saf bén xubng bang
dudng cong #2.
4 >47 12
47 16,17 Diing néu chét lugng thi cdng t6t.
a) SET; BUI
- 5
4 M;WW - -
"“MM
o3 f"’ﬁ
cunacocpmisst e e
[y W""”F T
ch 2 p ‘Mw
I a0 2
% / I e
" /
]
2,1 /,/;
Lo ‘i
A R AR -’ﬁ;?: AL - e qc ksf
0 20 40 a0 a0 100 120 140 160
0 o8 192 287 383 479 575 670 766 bar
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b) CAT - 80
@ o
e T
o) i
o0 [&3 T T f :
N I | | i
; s l (D
} b i
i ! P
Sk I ' ' '
B BT ——— e e ey
= | [ - | |
2 | | 3 |
i
oy [ : | 4
s A M :
@ !
g ‘ | | ;3
: I |
o i l
&5 I I
= e A e T o e 7'42—
j -: ;
i | P
o | | |
|
:g i ! i 11
} | N
I . |
! | , 3 :
o - 1p0 2po- 300 400 500 60 700 800 Ksf
0 47.9 95.8 1436 1915 2394 2873 3352 383 bar
Sie khing mii g, :
¢} DA PHAN
& um
o0 w0
3 & j 7 T ;
o i I ! |
- a l 1 i
i 1 | |
; z i 1
S | 1 !
- 1 i
o ; ! !
<% g (o] i | } !
83 | | | ! :
8 ) LT §
@ |
= & -l e o 2]
S o ! !
/"’T/, a !
- | !
g | ! a 1
@ } et 1
| A |
, 200 300 400 ksf
(R i i i { 1
47.9 95.8 1436 191.5 bar

Stre khéng mili g, .
Hinh 2.49. Ma sat bén cla coc trong cac loai datf da (LCPC)
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Sitc khdng miii:
Sttc khang miii don vi la: q, =K. q.;
K. 13 hé s§ quy déi tix CPT sang coc - tra bang 2.11;

q, 12 stic khdng mfli do duge tir CPT, thudng 1a gia tri trung binh trong khoang 1B
£ miii coc xudng. (B la dudng kinh coc).

Sau d6 4p dung phuong trinh (1.25) a8 tim tdng stc khdng mili.

Béng 2.11/Hé s8 K, cho sic khang mfii

Loal dat Sét - bui Cat - soi Pa phin,
Coc nhoi 0,375 0,150 0,200
Coc déng 0,800 0,375 0,400

2 5.2. CACH TiNH CUA SCHMERTMANN CPT CHO COC CHE SAN

Ma sat bén (sitc khdng bén)

Trong dds cdt, sic khang bén don vi f;1a gid tri t61 thiéu trong ba gid tri sau:

. 1
f, = K. f, . min(1, gﬁ) (2.33)
f,=0,12 MPa=12bar~ 2,4 ksf
fy=c.q. (2.34)
rong dé g, vaf, - ket qué thi nghiém CPT;
K - gi4 tri tra trong hinh 2.50;
¢ - gid tri trong bang 2.12;
L - chiéu dai coc; .
1 - do sau tit mit ddt dén diém tinh f;;
B - dudng kinh coc.

Néu f, 12 gid tri t6i thiéu, dya trén phuong trinh (2.33) va (1.24), ta c6 thé viét lai
tdng ma st bén clia coc trong dat cit theo phu’(mg trinh dcm gian sau:

fzuzfi.Azgmu{ > K. fg . Az +2Kf LAz (2.35)
z=0 z=8B
Béng 2.12. Hg 8 ¢ cho sic khang bén trong d4t cat (Schmertmann)
Bé&tdng md i . Thép Thép
Loai coc | Bétong | Cocrung Go . o . o
rong mai L (8ng mii kin} | (H, ho&c ong mui hao)
c 0,012 (0,009 0,018 0,012 0,008
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Trong ddt dinh, sic khéng bén don vi £, 12 gid tri t6i thidu trong 2 gié trj sau:
- ]
f=a.f . min(l, —) @236
; ( = ) (2.36)
f,=0a.85, (2.37)
o 1a gid tri trong hinh 2.51; S, 12 siic khdng cat khong thodt nuéc (néu bist S).

Stec khdng miii:

Theo Schmertmann, stc khdng miii céia coc ldy theo cdch tinh clia De Ruiter vi
Beringen (phén 2.5.3). :

0 1 2 0 ' 1 2 3
10} - | 10}
b4 )
3 -
20}- - 20}
30 30}
5 s 5 s
= | 5 8
40 Coc bé t(‘)ng| 40 Cooc thép
Hinh 2.50. H& s& K tinh to&n ma sét bén clia coc trong dat cat (Schmertmann)
‘.! -‘4 E
1.2 Py
1.0 g
3 0.8 coc bé mn§ .
Lle) .
o 0.6 r
< 13,
T ol - .
04 SRR mNAN
ﬂ‘z
¢ . 50 100 150 200

Sttc khéng bén 1, (kPa) (tir CPT)

Hinh 2.61. Ma sét bén ctia coc trong dat dinh {Schmertmann)
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2.5.3. GACH TiNH CUA DE RUITER i BERINGEN CHO COC CHE SAN

Ma sdt bén (sitc khang bén)

Ma sat bén chia coC

Trong A4t ¢dt, stc
f,=1 cha thi nghiém CPT;
f,=0,12 MPa= 1,2 bar ~ 2,4 ksf;

@
@

]

f;=¢ . Ges
D& tinh stic chiu tai nén: ¢ = 1/300 ;
Dé tinh sitc chiu 14 kéo: ¢ = 1/400 .
Trong ddt séi, fi =S,

Dt sét c6 k&t thudng MNC)y: a=10;

Pt sét qud co k& (OC): a= 0,5.

Sirc khdng miii:

Ste khéng mii don Vi chinh bing gid ul
trung binh cha stic khéng mii do duge tx CPT.
Tuy nhién, qué tfiph tinh "trung binh" 1t ddc
biét va hol phiic tap:

qcl +'qc2

2.38
5 (2.38)

9 =

trong 4o

q, - gid tl nhé nhit trong cac gid tri Geo

G, - gid i trung binh g, (stic khang mii CPT)
fix L dén L+xB (gid trl thuc), roi tit LrxB
nguge ten L (gid tri nho nhat). Vidy trén
hinh 2.52, ta s& tinh q,, oung binh trén
quing duong a-b-c-d-c-e. Doan a-b-c-d
1a doan gié tri thuc tir xuyén CPT. Poan
d-c-e (di 1én) 1 doan dudng theo gid tr
nho nhét;

(., - gid Ul trung binh tt L nguge 1én L-8B
(gid tri nhé nhit). Trong hinh 2.592, ta

cin tim g, theo doan dudng e-f-g-h-1.

Trong ddt sét, stc

SRS 4 BN

http://vietham12h.com

Kkhéang ben don vi f; 1a gia tri 163 ihién

14y hoi khdc mdt chiit so v6i céch tinh Schmertman:

trong ba gid tri saw:

u sau

chié

Hinh 2.52. 41 dy tim g,

L - chidu dai cge, B 1 duong kinh co,

X = 0,7+ 3,75 (d6i khi x 1ay tis 0.7 dén 4)

khéng miii don vi ¢o thé con duge tinh 12

(2.39)
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Trong moi trudng hop, q, phai nhd hon gid tri gidi han q.,:
. Gu = 150 kg/em® (15MPa) v6i dat 1di chat, 1t chat ;

g, = 100kg/cm® (10 MPa) véi cdc loai dét khdc .

2.5.4. CACH TINH ALSAMMAN (1995) CHO COC NHOI

Nam 1995, trong cudn luan 4n Tién s§ day 300 trang tai truong Mlinois - Urbana-
Champaign, Alsamman di trinh bay céch tinh stc chiu ti clia coc nhéi. Céc cong thitc
clia Alsamman dua trén nhilng tinh todn nguoc tir két qud nhiéu thi nghiém nén finh.
Phén nay chi trink bay t6m tit két qua clia Alsamman.

Ma sdi bén (stic khdng bén):

Trong ddt dinh: :

£=00225q,  néuq, <37,8bar;

f, = 0,85 bar néu q, > 37,8 bar .

Trong dat cét, cz’_it lan bui: : _
£=0015q, néuq. <472bar;
f,=0,71 +0,00167[q, - 47,2]  néu 47,2 <q, < 189 bar ;
£, = 0,945 bar néu g, > 189 bar .

Trong d4 dam, d4t cit 1an séi: |
f,=0,02 q, néu q, < 47,2 bar ;
f,= 0,945 +0,0025 [q, - 47,2] néu 47,2 <q, < 189 bar ;
f.=1,3 bar néu g, > 189 bar .

Stre khdng miii:
Trong dat dinh: qp = 0,27 (qg ~ o) 5

Trong dat rdi: q,=0,15 q,, néu q,, < 94,5 bar ;
| q, = 14,2+ 0,075 [q,, - 94,5] néu 94,5 <q, < 283,4 bar ;
q, = 28,3 bar ! néu g, > 283,4 bar .
trong dé e ~ gi4 tri trung binh cha qc. trong khoang 1B k€ tir miii coc;

G, - Ung sudt ban than tai mii coc.

Ghi chi: Cdc congrthite trén, Alsamman ép dung véi két gud xuyén do bang co
hoc (MCPT). Néu sit dung xuyén do bing dién, ta cdn st dung céng thite chuyén ddi
cita Kulhawy va Mayne (phdn 2.2.6):

1,18 0.84

= Gemcer) = 4,886 gz gepry
Tdt cd cdc thit nguyén déu la bar.

9y ecer) ™ 047 q e(MCPT)
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2.6. Vi DU TiNH TOAN

Cho két qua thi nghiém xuyén nhu & Hinh 2.53. Muc nude ngdm tai 3 m. Trén
muyc nudc ngdm tam 14y y = 18 KN/m®; duéi myc nuée ngam v,,= 21 KN/m’.

Cé céc yéu cau sau: '

Vi da 1: Tim cdc dic trung co Iy clia dit tir 0 dén 1 m, 3 dén 4 m, va tit 8 d¢n 9 m.

Vi du 2: Néu dat rﬁéng nong kich thuécb.a=1.1,5m, & do san h = 0,5 m, tai
trong tiéu chufn N, = 54 t4n, t4i trong tinh todn N, = 64,8 tan.

a. Tinh sitc chiu tai ;

b. Du bdo do lin .

Vi du 3: Néu dat moéng coc thép tron bit kin miii dudng kinh @45 cm, c6 chiéu
dai L = 9,5 m (hinh 2.53), sttc chiu tai chia coc s& khoang bao nhiéu.

Pé gidi ba vi du nay, néu ding cdc phin mém mdy tinh, ta khong cin chia 16p,
chuong trinh s& tinh doc xudng theo titng s6 ligu (q., f,) do dugc.

Tuy nhién, vi chiing ta tinh bing tay, nén dé don gian ching ta chia nén dat da
cho thanh céc 16p phan t& day 1m. Gid tri g, va £, trung binh clia cdc 16p dét phan t6
duge triinh bay ¢ hinh 2.54.

)] [] il

6.3 .3 a.16.050 T 4 & & a0
o 4 ] 2 1 % N Y 4 - A 1
fs {(MPa} : T, qe (MPa)

i oy RETEETIND v e S e ol i L ST e ASh Bk DN D Giud S TWO TR AR KW omm

i+
3

i ]

(my

Z

1] D=49cm

[

1

13 7

1q »
Hinh 2.53. Vi du két qua xuyén
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0.3 0.2 0,190,080 2 4 & 8 1b S : o
o RN R S S S S T S N N T SURE JUUSE S S
.0 . B _ ' cat byi
“ — : - ' chat vifa
8.05 o 7.5
3"" S wmm“wmmw-wﬁ“‘%umay.mmumu ------
G027 &9
» sét yéu
o.023 | || 043 & ¢
& =  edeodkelow s e o en WA AT IR A TR MDD A A AL A A e R
0,04 O.% o Q
.03% 0.5 L-883=3.9m & bun sét
- T e mem—— R s TSRO IR
0,04 3.1 |
- céat chat
.13 11.9
8 = :
gooszy | A E _
8.18 e ‘""“’“-E'T 20.9 .
0 = : ity e cat rat
LR S o IR _ 2q”chat
o] el N .9
.28 : ‘ ' : : - {azee
¢.320 . | ' : ' o {23.8
34 - —
Hinh 2.54. Chia nén dat thanh céc 16p phan té
2.6.1.ViDU 1: BAC TRUNG CO LY
2.6.1.1. Phan loai dat
00
Tir 0 dén Im: YN
9 0 12
9 1%
Vi d6 sau nho, nén ta st dung w00k 8
bi€u dé phan loai dat clhia Robertson 7
(1986) trén hinh 2.23 (thé hien lai & bt "¢
hinh 2.55). o 5 ‘
q, = 62 bar; f, = 0,3 bar ; L 71 o 3 -
Ri=1/q.,=0484 % . o /
. 1
Tra d6 thi 2.55 ta dugc dét s6 2
< o xe . o 2am . ; f oy f i 1 L L
hi¢u 8, titc 12 cét, ¢6 thé 1an it bui. 0 2 4 8 8
R; (%)

Hinf 2.55. Phéan loai dét {0- 1m)

http://vietham12h.com

* PN



Céng ty Hoa Chéat Xay Dwng Phuwong Nam
90 THI NGHIEM BAT HIEN TRUONG VA UNG DUNG TRONG PHAN TICH NEN MONG

| Tir3 dén dm:
Ta st dyng biu d6 phan loai 44t clia Robertson (1991) trén hinh 2.24.
q. = 5 bar; £, = 0,23 bar ;

Ta coi day 12 thi nghiém khong do %;ggw
&p lyc nudce 16 réng = q, = 5 bar ; =7
Grouissm ™3 - 18+0,5.21 w \ \/ | o
= 64,5 kPa =0,645 bar ; - j}\ U (&
& s~ 3 . 180,511 I BN
' 8 o

= 59,5 kPa =0,5935 bar ;

T TTTFE

‘l
m\
<

Gy — 0, 4,355

= = =7,32 ;
Cr o, 0595 SN o
Foel 100% =25 2508 % : S o
e L. W n == =3, . - \ 3

Tra dé thi hinh 2.24 (thé hién lai &
hinh 2.56), ta dugc d4t s6 hiéu 3, 1a sét /sét 4

i
-
%
3
%
» e Q
o ~
N

N L S WO | Jotenbd

1an it bui. 0.1 i 10
F (%)
Hinn 2.56. Phan logl dat
Tir 8 dén 9m:

Ta slt dung biéu d6 phan loai dat chia Robestson (1991) trén hinh 2.24.
G, = 95 bar; f, = 0,92 bar ;

Ta coi day 1 thi nghiém khong do 4p lyc nude 16 rong = g, = 95 bar ;
Oy tgi .5m = 3 - 18+ 5,5.21 = 169,5 kPa=1,695 bar ;

O omiasm™ 3 - 18+ 5,5 11 = 114,5 kPa =1,145 bar ;
Gr —Oy _ 93,305

= =81,5;
% G 1,145
Fe b 100% = 222 _0.086%.
A 93,305

Tra 46 thi hinh 2.24 (thé hién lai & hinh 2.56), ta dugc d4t s6 hiéu 6, lat khd sdt
véi ranh giéi clha vimg dit 5, nén dat ndy duge dy béo 12 cdt ¢6 thé lin {t bui.

Trén ca hai d6 thi 2.55 va 2.56, ta thdy ring phan 5 ddt & 0,5 m 12 c6 két thudng:
diém trén 46 thi ndm duéi ving <8 két thudng; Hai phan t8 ¢4t con lai (¢ 3.5 va 8,5 m)
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déu qué ¢6 k&t {u: ching nam gin viing ¢6 két thudmg (normally consolidated), ¢6 thé
phin dodn OCR = 1,1 + 2,0. (Ghi chi: Ving c6 k&t thudng 13 vimg chéo tr géc trdi
trén xudng goéc phai dudi);

Can ctt vao tinh todn i chw:fng trinh may ifnh va cdc ho i{hean 14y mAu lan can
do, tén va trang théi cha tit ca cdc 16p dét duge v& trén hinh 2.54. Cic chuong trinh
may tinh phan loai ddt khong phéi theo phuong phdp "chéim diém" trén d8 thi nhu vita
trinh bay & day. Vidy, chiing st dung thuat todn sau:

e Né&uQ,<0,7219. o5 F thi dit thuoc loai hitu co, bi‘m;
o 000
e NeuwQ,> — . ?—4481 thi dat thudc loai qué ¢6 két, v.v..
3065 F

Trong dé, cdc phirong trinh ké trén chinh 12 cdc dudng ranh gi6i trong hinh 2.24.
2.6.1.2. Danh gi4 trang thai

Tir 0 dén Im:
G o tai 0.5m _1_8 0,5 =9kPa =0,00 bar ;
Qoo =47/ 1/0'\,0 =62 /0,3 = 206,57 .
Theo Jamiolkowsky (phuong trinh 2.3), ta ¢6:
Dri = 68 . [zog(qcn) -1 ] = 89% )
K,=09+12,/300=12;
D, =68 . [log(q., /K )- 1 1=84% => D4t & trang thai chat .
Luu ¥ ring, & d6 sau nhé (< 2m), cde gid i Qe Qy thuding « qua cao. Do 46, D du
béo theo cich nay hoi 16n (Cling vi Iy do nay, & d6 sau < 2 m, dé p;l?m loat 4t ta nén

ding dé thi 2.23 chit khong ding dé thi 2.24). Néu theo bang chs | Hisyerhof thi véi
q.= 62 bar, D, s€ bing khodng 50% (chat vira).

Két luan: C6 thé 18yD, = (50 + 84) / 2 ~ 70% (chat vira Gén chas).

Tir 3 dén 4m: |
Theo phuong trinh (2.4) ta ¢6, v6i q. = 5 bar:
Do set LI = (-0,06 .q,’ + 6,36 .q.*-357.q.) . 10% + 0,66 = 0.5,
Nhu vay 44t & trang thdi mém.

Tir 8 dén 9m: B
qcn = QT/ \/’;: vo — 95 / sfl,—lzg == 8‘35,78 5
Theo Jamiolkowsky I3, = 68% | logfq - 1 I= 64 %:

0, = 61% = DAt & trang thai chit vira d&n chat .
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2 6.4.3. Danh gia strc khang c3t

Tie 0 dén 1m:
Theo Kulhawy va Mayne (Phuong trinh 2.16):
o =176+11. log(q.) ~ 43°;

Tuy nhién, chi nén két luan @'~ 37°vibaly do:
o Day 1a ddt citco thé 14n {t bui chit khong phai cdt sach’;
o V&idat o & trang thél chat, goc Qqy (¢,,) thudng thép hon 26¢ Oy, () 5
o Vi& do sau nhd, nén g, qud cao. Tuong tu phu trén, cdc cong thic lién quan
dén o°,, Vi o, thudng khong phil hgp cho do sau < 2m.
Tiv 3 dén 4m:

Theo phuong trinh (2.17), sttc khang cit khong thodt nude clia ddt sét nay la:

S= qg So 0,36 bar = 36 kPa .

k

Gi4 tri S, ndy 1a cha sét yéu.

Tiz 8 dén 9m:
Theo Kulhawy va Mayne, ¢’ =176 + 11 . log(q..) # 39°.

Vi dét & trang thai chat vita/ chat, g6C Qg thép hon g6C Qe - ta chon @’ ~ 37°.

2.6.1.4. Danh gia hé s6 K,, OCR

Tir 3 dén 4m (sét):
Theo phuong trinh (2.14) cta Kulhawy (1989): K, = 0,1 Q,=01.732= 0,735
Theo phuong trinh (2;i2) cua Mayne:
OCR =029 .q, /07, =0.29 . 5/0,595 = 2,44 ;

§/4c'yo =36/0,595~0,6= _ S0 06/033=1,82;
0
K (Su/Grvo )NC

— Néu theo Schmertmann (hinh 1.11, phén 1.2.3.2) thi OCR = 1,824/ *¥ =2,11;
Né&u theo Mayne va Michell (1986) thi OCR = 3,3 8,/0,, ~ 2,00;

Két luan OCR = 2,1.
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T 8 dén 9m (cdt):
| 955

61/20
KO = 356 = 0&' 59

Theo phixo‘ng trinh (2.11) cla Kulhawy va cong su: 1145

Ta thay, 0,35 nhd hon 1- sing’ =0 4 ma day 14 dédt cdt, nén khong xay ra tn;rong
hop dudi c6 két, do d6, K, =0,4 va OCR =1 (né€u K, 16n horn 1-sing’ thi ta s& sit dung
phuong trinh 1.16 dé tinh OCR).

Céc két qua OCR va K, ctia hai loai dit trén déu pha hop v6i nhéan X6t riit ra tix
hinh 2.56 (phan 26.1.1). -

2.6.1.5. Panh gia médun bién dang (k& c3 yéu td tu’ baen)
Dura vao bang 2.6 cta Sanglerat: o
TO+1m:cdtbyichat vi:  o=1,8 M=1,8.62=1116bar:

T 3 + 4 m: sét y&u khong biét do déo: o = 3,0 M=3.5 =15bar;

Tix 8 + 9 m: cét chat: =15 M=15.95=142bar.

2.6.1.6. Danh gia hé s Poisson
Tir phén 1.2.2.1, v6i dét cdt ta c6 v = 0,1 + 0,015(¢’-25)
TeO0+Imva8+9m: didtcitcév= 0,28 ;
Contt3+4m: - datsétude tinhcé v =0,35.

2.6.2. Vi DU 2: MONG NONG

Ap luc tiép xtic: p, = -I:Iw'ic—ﬁ-’ytbhm - +2.0,5=37t/m*;
ab 1.15
Ny 64.8 o
= —+Yaph, = +2.0,5=442t/m".
Pa= " T Yiblim =7 /

Ap}ucgaylﬁn: Pu=P.-9=37-1,8.05=36,1t/m* (véiq=yh,=0,9).

2.6.2.1. Dy béo sitc chiu tai

Tai day mong:
Céch tinh Schmertmann 1978:
Trung binh g, tir 0,5 dén 1 m: Qo =7 MPa =70 bar (tu hinh 2.53);

. EACSL N BV L T N
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Qe = (70 x 75 = 72,45 bar ;
. = 48 - £,0090 (300 - g, ro/p2)' = 17,1 bar = 171 U’
— Heé 56 an toan 1A F = q,/ p,= 171/ 44,2 = 39,

Cach tfnh Schmertmann dya trén phuong trinh cha Terzaghi :
N, =M= 1,25 » 72,45 = 90,56 ;
=gl +0.57BN,=18.05.9056+05.18 1.9056= 163 t/m’ ;
- He s¢an oan W F, =q,/ p, = 163/442=37.

Cach tinh Meyerhof 1956
a5~ 80 bar (dy bao tir hinh 2.53);

=
Gu = Ges ’1%(3 “1"-}-%;’—):: 6.67 . 1,5 = 10 bar = 100 ym® (theo (2.27))

= HesSantodnAF, =q,/p. = 100/442=123.

Céch tinh sit dung goc ma sét trong @ = 37 dén 39° 1

g
Theo Terzaghi: g, = 99,3 dén 138 Ym®;
Theo Meyerhof: g, =121 dén 171 i ;

Theo Hangen: q, = 96,2 dén 130 t/m” ;
Theo Vesic: q, = 109 dén 147 Ym* .

Téra lai, g, trong khoéng 100 dén 170 t/m?® va hé s an todn ti 2,3 dén 3,9.

Tai mdt 16p sét yeu (cdeh diy méng 1,5 m; cdeh mdi dadt 2 w):
G’ =K (Py-y B, = 0,245 433 = 10,6 t/m” (k, tra bang iinh tng sult tai tam);
Ap lye ti€p xdc tal mat 19p yéu: p, = o, 0, = 10,6+ 1.8 gm®. 2 m= 14,2 t/m’.
Kich thude mong tuong ducng tai mat 16p yéu:

b= bk, =2,02m;

Cich tinh Schmertmana 1978:
a., = 7 bar; g, = 5,5 bar (tit hinh 2.53) = Qs = 6,2 2T
q, =5+ 034 g =71 bar=T1 t/m*;

ﬂﬁé s{ an 1oan 12{?"5:(}“/}32:7‘1/14,2:3?0 ,
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Céch tinh Tand, Fanegard vi Briaud:
Qs = 6,2 bar = 62 t/m”* (két qua di tinh & trén);
CAm6241.75

D= %

L = 22,1 (theo phuong trinh {2.28));

o 62 -

R, =D,/ By=22,1/2,02>6 = Ry ~0,5 (hinh 2.46) ;

=Ry (Qrg-0,) +0,, =0,5.(62-2.1,8)+2. 1,8 =32,8 t/m*;

=> HésGaniocanlaF,=q,/p, =328/142=23 .

Céch tinh sttc chiu tai tic thai (khong thodt nude) dua vao S, = 36 kPa:
qu = 29,4 t/m? = F. = 2,07 ;
q,= 28,7 t/m* = F, = 2,02 ;
Q. =319¢m* = F, =225 .

Theo Terzaghi:
Theo Meyerhof:

Theo Hansen & Vesic:

Tém lai, méng an toan vé kha nang chiu tai (¢ & diy méng va Iép yéu).

2.6.2.2. Dy béo d6 In

Cdch tinh theo Iy thuyét:

T phuong tinh (1.3b) ta cé d6 lin khong nd hong 1a:

1
S: e h! .
M p

St dung k&t qua uée tinh gia tri modun bign dang M (v6i o = 1,5 + 3,0) & phén
2.6.1.5, ia ¢6 bang tinh todn 2.13. Vi méng nay kha nho (1 x 1,5 m), cho nén 4o 1dn s&
¢6 s nd hong, do d6 do lin ¢6 thé 16n hon két qua trong bang 2.13.

AY

Bang 2.13. Vi dy tink dd Win theo mddun M (cé tinh d&n tir biéh) clia Sanglerat

Chidu sau tv| Didm gila 16p | imgsufitbdn | Gng sudt gdy | Madun bidn DS lin phin t6
mt dat phén 6 (m) than o’ (kPa) | lan o', (kPa) | dang M {bar) 8, (cm)

0,5 3610
0,625 11,3 3584 0,664

0,75 111,68
0,875 15,8 3151 0,583

1,0
1,125 20.3 243.2 0,450
1,375 24.8 179,8 0,333
1,625 29.3 1334 135 0,247
1,875 33,8 100,8 ' 0,187

2,0 T8ng i0n ca 16p cat 1 = 2,46 cm
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2,125 I 383 78,0

2,375 428 61,7 %
2,625 473 49,8 21
2,875 51,8 40,9
3,125 55,4 342 0,570
3,375 58,1 28.9 15
3,5 : 1&ng lin dén 3,5m = 6,26 cm
3,625 60,9 24,8 m
3,875 63,6 214 m
4,125 66,4 18,7 m
4,375 69,1 16,5 0,343
4,626 71,9 148 12 0,304
4,875 74,6 13,0 0,272
5,125 774 11,7 0,293
5,375 80,1 10,6 0,264
5,625 82,9 9,6 10 0,240
| 5875 85,6 8,7 o219
6,0 | T&ng an @8n 6 m = 9,38 cm
6,125 88,4 80 | m
6,375 91,1 73 m
6,625 93,9 6,8 62 m
6,875 ] 96,6 6,3 0,025
7,125 99,4 i 5,8 0,008
7,375 102,1 \ 5,4 0,008
7,626 . 1049 \ 5,0 178,5 0,007
- 7,875 076 | AT \
80 | 1000 | '
s= %8, =9,5cm

hY

Cé'ch finh Schmertmani:
O’y (i 05y = 0,9 t/m*;
6”3 i Lom™ 158 t/m*;
C =1-0,5.0/c"y=1-05.09/361=098T;
' Sau 10 nam thi he 6 C, 1 Cy = 1+ 0,2 . 1og(10.10) = 1.4

Tit hinh 2.48 ta ¢6 hé so lin cyc dai 1a:

Gr
1,=05+0,]1 ’~§‘—:0,5+0,1 }%:()948.
o, ,
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1 (I \,7
: P olzo B0
J
Lt2] e e e e
{1.948
&2 s
0 1 WL 7600
W B
g g
g 3
o B
- b I
o o3
0.2 oz8 L |70
i eCriaid, =
i _ qn
S g tu, jav -
set yEu c (kPa
o o "hé h-j'y {:h can Loy 9 ( )
fuy dhiéa ¢ whidu 12
3 15 3 ®
]
;
Hinh 2. 57 Vi du tinh 1Gn theo cach tinh Schmertmann
Néu bo qua dé hin tir bi€én thi d6 Itin cta 16p cat 1 1a:
1 X . 4g Qm
01 +0,948 | ,
2HOIT o5, 024840569
m 0 m

= 0,987 . 361 kN/m® 2 .
25 . 6200 KN 25 . 7500 kN

=0,0204 m =204 cm .
Ghi chi: |; Az tir 0 d&n 0,5 m (tinh tr d&y méng) chinh & dién tich phan gach chéo trén hinh 2.57. Tuong ty nhit vay khi tinh
lei Azi- .
V& nguyén tac, cdch tinh Schmertmann khong 4p dung cho ddt dinh, dic biét 1A
tinh chat tir bién clia d4t sét rat thay déi. Tuy nhién, dua vio céc quan hé gilta cdc hé
s6 o, & phdn 2.6.1.5, ta ¢6 thé tam 14y x = 4,0 cho 16p d4t sét y&u dé tinh lin tiép:
Do lin cha dat tir 2 dé’n 3,5 m (thudc 16p sét yéu) la:
S,= C o'y Z 15 Az

X .4
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0016 o
0,569 + 0,15 103 0,19 05 3
m 2 m

_ 0987361 KN/m® ——2—=—137 * 40 . 500 kN
40 .700 KN 40.500 KN
- 0,0568 m = 5,68 cm - | |
Nhu vay, t8ng o lin khong ké dén tirbién 1 2,04 + 5,68 =7,72cm;
D6 lin cha 16p cat 1 gau 10 nam (c6 t bign) 1a: 2,04 . G = 2,86 cm ;
Téng do lin sau 10 nam (c6 tit bién) 12:.7.72 . Cz == 10',8 cxﬁ .

Tém tat
Trong bang 2.13, ¢6 tfnh d6 1Gn d&n céc do san sau:
« 2 m: hét 16p cat. K&t qua nay khé phit hop v6i céch tinh Schmertmann;
» 3,5m: hétving anh hudng 1, trén 4o thi 2.57; |
» 6 m: hé&t ving inh hudng 14n theo quy pham Viét Nam (o, ~ 1014n s’ -

Két lugn: Mic di mong dl stc chiu thi, nhung d6 1in qué 16m (khoang g+ 11
cm), do do, moéng khﬁng- an toan.

Néi chung, véi nén dat da cho (16p ddt t6t bén trén chi day 2 m, 16p yéu bén duéi

*

day 4 m), néu thi&t k& méng nong thi nén thda man nhitng diéu sau:

o Mobng bé (1,0 % 1,5 m tr& xudng), dat 4t nong (0,5 m). Né&u moéng 16n hon va
dat sau hon, thi anh hudng chia 16p dét yéu s& tram trong hon ; |

. T2 trong nhd (10+ 15 t/m’® trd xudng).

2 6.3. Vi DY 3: SUC CHIU TAl CUA MONG COC

5 6.3.1. Cach tinh De Ruiter va Beringen

A

Strc khdng miii: ‘
q., 1a gié trj trung binh g, L di nguoc 1én L-8B (8B = 3,6 m) theo con dudng c6
gi4 tri g, nho nhit, tic 12 dudng e-f-g-i trén hinh 2.53:

f-g \

2
= q, = 28,23/ 3.6 = 7,34 MPa.

Q. 12 gid tr} trung binh q, tir L xudng L + 4B (4B = 1.8 m) theo con dudng thuc a-b-d
trén hinh 2.53: :
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Boan a-b b-d
232+ 728 28+22 . .
Qs - Az, — 0,5=12,8 8 1L3=325 1 ¥ =453

= QGx[ = 4573 / 198 = 25,17 MPa .

Uox, 12 gid tri trung bink g, tir L xudng 1448 (4B = 1,8 m) theo con dudmg ¢6 q,
nho nhat a-c-d trén hinh 2.53. Ta c6 ngay Qox, =22 MPa . ' |

= Qex = (qcxl+qcxz) / 2= 23,58 MPa .

Tir hinh 2.53, ta thy ring tir 0,7B dén 4B dui mili coc, gid tri o vira tinh 12 nhd
nhat (vi khi xB < 4B thi ¢4 Qexy VA ey, d€u 160 hon). Do d6, q,, = g, = 23,58 MPa .

= qp=(Qu+q.) /2 = (23,58 + 7,84) / 2 = 15,71 MPa. |
Tuy nhién, g, phai nhd hon g, do d6, q, =15 MPa.
= Sttc khang miii Q, = q, . A, = 15 . [n/4 . 0,45’] = 2,45 MN = 245 téin .

Stec khdng bén:
Chia coc thanh cdc doan ¢6 Az, = 1m, riéng & miii coc thi Az, = 0,5 m. Két qué
tinh todn dugc lap thanh bang sau: _ _
' Béng 2.14. Bang tinh toan sic khang bén - De Ruiter & Beringen

4, (kPa) f, =1 f, fy(kPa) f; (kPa) £*Az,
S&u {m) | hinh 2,54 (kPa) {kPa) = ¢ /300 = min {kN/m)
0=1 6200 30 ‘ 20,67 20,67 - 20,67
1:2 7500 50 25,00 25,00 25,00
CAT 6+7 3100 40 120 10,33 10,33 10,33
7+8 11900 110 39,67 39,67 39,67
8+9 9500 92 31,67 31,67 31,67
9:9,5 20000 180 66,67 66,67 33,33
a. (kPa) s, = JeZ0v0 f, (kPa) £*Az,
Sau(m) | hinh2.54 | o, (kPa) 11— 15 = oS, (kN/m)
2+3 700 45 55 55 55
SET/ 3+4 500 64,5 36 36 36
BUN 45 600 85,5 34 34 34
56 500 106,5 26 26 26

2 f . Az, = 311,67 kN/m.

Tir phuong trinh (1.24) ta cé:
Qr=uX f;. Az;=[n.0,45]. 311,67 = 440,6 kN = 44 tin .

Vay stic chiu tdi cuc han 1a: Q, = Q, + Q; =245 + 44 = 289 t4n .
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Coc chit yéu lam vige ahd stte khdng mii (coc chéng), ma stc khang mii thuong
chi huy dong hét khi chuyén vi clia coc 16n. Do d6é, stc chiu tii cho phép la:

[Ql=Q/3+Q2-W= 245/3+44/2- 3—1006tan

(w= 3 tidn 13 ki6i luong bén than coc thép).

2 6.3.2. Cach tinh Schmertmann:

Stre khdng mii:
Q, = 245 tén (theo phin 2.6.3.1).

Sire khdng bén:
Tuong ty, ta 1ap dugc bang tinh todn sau:

Béng 2.15. Bang tinh toan strc khang bén - Schmertmann

L/B= 21,1 sit dung xuyé

Tir bang 2.1

5, ta co:

n ECPT); con f, durge tinh dya vao ¢ =

21 Az =355,8 kN/m ;

r [ ¢, (kPa) f,.Az
Sau(m) | hinh2.84 | f,(kPa) | (KPa) £.(kPa) = c. g, | f, (kPa) | (kN/m)
0-1 6200 3,2 74,4 3,2 3,2
142 7500 182 | 90,0 16,2 16,2
CAT 6:7_ 3100 31.2 120 37,2 312 | 312 |
7+8 11800 85,8 142,8 85,8 85,8
8+9 9500 71.8 114,0 71,8 71,8
9+9,5 20000 140,4 240,0 120 60
q, (kPa) | f. (kPa) S, f. Az
S&u (m) | hinh 2.54 | hinh2.54 | (kPa) o i (kPa) |  (kN/m)

I 700 27 55 0,92 17,26 | 17.25
SET/ 3+4 500 23 36 0,04 2102 | 21,02
BUN 4+5 600 40 34 0,80 27,2 27,2

| 56 500 35 26 0,85 22,1 221 |
Trong bang trén, f, dugc tinh dua trén hé 6 K = 0,78 (tra tir hinh 2.50, coc thép,

0,012 tir bang 2.12.

Q,=uxf. Az =[n.0,45]. 355,8 = 5031<N 50 tdn ;

Qu

:Qp+Qf"_

245 + 50 =295 tdn;

(Q)=Q,/3+Q/2-w=2453+502-3= 103,6 tén .
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2.6.3.3. Céch tinh LCPC méi

- Sitc khdng mii:

Tir bang 2.11, d4t tai mii coc 14 cét, coc déng = K, = 0,375.
q. trung binh trong khodng 1B tir mili coc xudng 12 23,4 MPa (hinh 2.53).

= q, =K, q. = 8,8 MPa.

= Q,=8,8% n/d * 0,45 = 1 44 MN = 144 tn.
Stec khdng bén:

T bang 2.9, coc nay thuodc Ioal nhom 10 ( coc BM)

Tir bang 2. 10:
o Pt sét/ bun (uix 2 dén 6 m): ¥iq, <73 bar va coc nhém 10 nén ta si dung

ducmg cong 1 (hinh 2. 49a).

Dir cat: Khi q.>78,3 bar (char), ta du’ng ducmg cong 3 néu 36,5 <q, <78,3 bar
(chét vira) ta ding dudng cong 2 (hinh 2.49b).

‘Gid tri tinh todn lap thanh bang 2.16.

Bang 2.16. Béng tinh toén sifc khang bén - LCPC

Sau(m) | q,(MPa) | q,(ksf) : %‘;"’,"‘gg fksh) |t (kPa) (i
0+1 6,2 124 2:' - 1,30 65 65
’ 122 75 150 S 4;”b 1,38 69 69
CAT 6+7 3,1 62 - 1,14 57 57
' 7+8 11,9 238 3h \ 2,24 112 112
8:9 95" 190 ) 4g‘b 2,10 105 105
9:9,5 20,0 400 2,40 120 60
2+3 0,7 14 0,48 24 24
SET/ 3+4 05 . 10 1, 0,38 19 19
BUN 45 0,6 12 hinh ‘| 0,42 21 21
5:6 0,5 10 [ 249 0,38 19 19

> f . Az, =551 KN/m .
Qr=uXf,.Az;=[n.045].551 =779 kN =77.9 tén .

Qu=Q,+Q =144 + 779~ 222 t&n .
QI=Q,/3+Q;/2-w=144/3+77,9/2-3~84 tan .
Nhan xét: Trong vi du cu thé nay, phuong phdp LCPC dénh gid stc chéng mii

thép hon rit nhiéu so véi hai phu’ofng phép kia. Tuy nhién, ma sat bén tinh theo LCPC
lai nhinh hon mot chut.

Tom lai, c6 thé dy bdo rang sitc chiu tai chia coc tir khoang 85 dén 100 tan.
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2.7. TRINH BAY KET QUA

Hién nay, c6 rét nhiéu phan mém (chuong trinh) tinh 1én va dién dich ket qua th
nghiém CPT, do d6 ta khéng can phai tinh todn bing tay nhu g phén 2.6.

Mot trong nhitng chuong trinh 2 didn dich két qua cla thi nghi¢m CPT duge trinh
bay dudi day. Céc hinh 2.58 dén hinh 2.61 xi 1§ k&t qua CPT ctia mot hé xuyén khéc
vé6i vi du trong phén 2.6. Dit ligu dau vao clia CPT dugc lau & nhitng 6 dam mau (chiéu
sau, gp va f,). Két qua duge tinh todn va lou & nhitng 6 mau tring, sau d6 két qua duge
V& 1én céc do thi thé hién sy lién tyc clia céc 16p dat. Trong cédc d6 thi, do sau duge
bidu dién & truc tung, con cac chi tiéu thi nghi¢m va chi tiéu co 1y (tén ddt, q., f, Ry,
D, ¢, S,, PI, K, OCR, G, M) duge bidu didn & timg truc hoanh cta titng d6 thi nho.

(SAVE|(N Emﬂm—— -

Soil Classification | Properties are Relative density Dr by:
hased on: correlated  |in predicling Su: ‘
- based on soil [MNk=constant ? D Jamicikowski (recommendeé 4 i
mix (recommended) w ‘ \ [ !
typss in column Density Dr is
F? O 15 ,.
corrected by Kg 7
depth | Ot fs soiitype | T 'O Su Indirect correlations
' Convertl Sensitiv
friction Averagl . |ed SPT (bar)| Su Pl LT T
m bar | kPa | rafo e ‘ N lledst| o'c | (F38)| 214)
F.4.28
G -
051 6 7 0.03 4* - -
029 7 7 0.04 6 # - -
046, 7 7 0.05 6 - -
930 7 7 0.05 8 - -
6301 7 7 0.06 9 - -
032 7 7 0.67 g - -
3! 7 7 0.08 alf - -
027 7 7 0.00 8 - .
0261 7 7 0.10 7 - -
027] 7 7 0.11 8 - -

Hinh 2.58. Dit ligu nhap vao va k&t qua tinh 104n

2 (hitesnt trinh o4 tai BA mdn Co hoc DA, Dai hoe Xay dyng. cfe@fptvn; ngthai@uft.edy
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C: - DELETE |
DELETE
_ Al - -
Internal angle friction ¢ by: OCR for clay is correlated by:
. . i < T ]
!Kuihawy& Mayne{recommended) Wf !Mayne 1986 (recomimended) -4
' Limit ¢ 45 )
! : below: Ground Water GWT {m) 9.6
: : Trdirect .
Dr% _ (b : OCR Constr correlations
Jamiokows Kuhawyd | R Poisson
- E Mayne(reco St 1986 10 (Pa) j
tscommend] Y E ©0 | Marchettil Ko tecomne s_@o(Pa) G | ratiov
! ‘ sdad) (bar)
: 57 38.3 C 437 .47 1539 - 162 149 0.30
60 38.9 43.9 .31 1 1233 185 184 0.31
- B0 38.¢ -43.6 1.21 10.44 211 218 0.31
65 39.8 410 1142 912 259 288 0.32
s . 65 39.8 43.9{ 1.05 8.14 272 313 0.32
i o 64 388 43.6 1.00 7.38 271 318 0.32
e o 61 35,1 43.0 .97 8.74 . 257 303 0.31
57 38.3 42.3 0.84 6.19 232 272 0.30
52 37.5 41.4 0.91 5.72 207 239 0.29
48 36.8 407 (.89 5.31 188 214 0.28
- Hinh 2.59. K&t qué tinh toén {tigp)
1 ECPY1 [cenia2: 1 ss?f“l;ypg y 4z (bor} . w00 fsé:za) 360 . e ,zFrlcilon i!aiiot%)e
ADIUST RXIS H ' "
Layer legend:
m;
mz
ms
m4
iy
Wbirme
-——7 "
-
hemmanat
1
. Sofl Type:
1 Sonsitive fine gralnec
# Onganic mater.
3 Clay
4 ClaylSity clay
5 Sity clayiClayey sift
& Clayay slisandy sitt
¥ Sandy sitt) Sitty send
8 Sty sand/ Sand
9 Bang
0 Sand gravelly sand :
1 Heavily OC gay : N
12 06 sand 20 ! .
Hinh 2.60. D6 thi k&t qua (tén dat, Qe T Ry)
http://vietham12h.com
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2.8. BO TIN CAY CUA THi NGHIEM CPT

Mic di CPT 13 mot trong nhitng thi nghiém hién trudng ddng tin cdy nhét, nhung
bat k¥ thi nghiém nio ciing c6 sai 6. Sai s6 cta CPT dugc t6m tat trong bang 2.17.
Bang 2.18 trinh bay s¢ liéu thong ke vé do tin cdy ctia CPT (xem thém phu fuc 2).
Trong d6, khai ni¢ém vé COV xin xem phu luc 1; cdn S, va ¢ 1a céc gia tri udc tinh tir
thi nghiém CPT.

Béng 2.17. Tém tit nhimg sai s& cla CPT

Sai s6 do kich thudc hinh hoc cla cdn.

 Miii ¢on bi mon, gi, .... B& mat con ghd ghé han, do d6, iam tang slc khang.

Do thigt | Maingxéng clia MCPT ¢6 thé bi thc khong di xudng khi ddy can trong.
bi Cén trong clia MCPT ¢6 thé bi gi, do d6 khé &n xubng Gudc.

Can trong cGia MCPT bi nén dan hdi, méngxong fién xudng it.

Thiét bi dién trong ECPT c6 thé bi han gi, hong hog do gioZng ch&n nudc bi hd.

Do khéng chudn hoa sé doc clia thiét bi, Do doc s6 doc 0 (zero reading) truGc va sau khi
thi nghiém khong dang.

Do thi | Vong thdm khong béo ‘hoé‘ hoan toan, din dén sai s8 clia ap iuc nutce 18 rong.

nghiém | Téc d6 xuyén khong ding theo tiéu chudn (2 cm /s).

Cén khong di théng: Gach da, s6i ¢6 thé lam chéch hudng di clia mii con, gay ra két qua

sai lam.
Bang 2.18. Thong k& vé do tin ciy cta CPT
Hemert) Qrecen f. Sy o ‘
Coi Gop ca Coi Gop ca
10% 5% 20% ; )
ox ° ° °| cOVior=0 | COVeor | COVepr=0 | COVepr
cCov | 0,15-0,25 0,07-0,15 0,30-0,40 0,30-0,47 0,10-0,15 0,12-0,29

2.9. GIA THANH

Gi4 thanh ciia thiét bi CPT ch y&u tap trung vao gid cia xe thi hang nang. Tuy
nhién, cling mot gian gia lyc trén xe tai n&y, ca ba thi€t bi sau 6 thé dugc 14p dat va
thi nghiém: CPT, DMT va selfboring PMT. Thiét bi CPT skt dung xe tai 20 tdn c6 thé
thi nghiém duge 170+200 m mot ngay.

Vio thoi diém 1992, tai M¥, gid clia mot chiée xe thi 20 tdn (k€ cé kich thuy lue,
v.v...) 1a 200.000 USD. Gi4 cta ddu cén do dién 13 4.000 d&n 6.000 USD. Gia cla
thiét bi do (cdc ddu do, mdy tinh, mdy in, v.v...) la 15.000-25.000 USD. Gi4 thanh thi
nghiém 1a 20+30 USD/ 1m chua k& cong chuyén chd. Gid thanh thi nghi¢ém tai nuéc ta
khoang 100.000 déng/ 1m. :

http://vietham12h.com
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2.10. NHONG cAl TIEN MG vOI THI NGHIEM CPT

Bang dudi day liét ke céc cai tién clia cdc thiét bi CPT khac nhau. Tuy nhién,.chi
hai loai CPT ddu tién (CPT thudng va CPTU) la thong dung va do d6 dugc dé cap trong
chuong nay.

Bang 2.19. Cac thiét bi CPT khéc nhau

1. CPT thudng 6. CPT hat nhan
Po slic khang miii g, va khang bén f, Do thém kha né&ng dan phéng xa cdp thdp,
' phat hién trong lugng riéng va do 8m tai hién
frudng '
2. CPTU (tdc ta piezo-cone CPT) 7. CPT nén ngang
Do thém ap e nudc 16 réng u Do thém Ung x{r clia dat dudi tac 'dt_mg nén
ngang '
3. CPT dién trg 8. CPT 18y mau nubc
Bo thém dign trd clia dat, tir d6 trg gidp vao viée Lay thém mau nudc trong khi xuyén

phan loai dat; xac dinh muyc nudc ngdm; phat
hién nudc thai & nhiém

4. CPT nhigt ' 9. CPT am hoc
Bo thém kha ning dan nhiét cha dat, tUr dé trg Po thém kha ning dan am cla dat, trg gidp
|_gitip vao viéc phén loai dat phéan leai dat ’

5, CPT s6ng chén ddng (hinh 2.62) 10. CPT phat hién lon, @& pH va ham lugng
B0 thém kha nang dan séng chan déng trg gitp mudi khoang
viéc thiét ké mong trong ving dong dat 11. CPT rung

asall P

S ‘?SCOPE s @ R - b(} kg[}h
{nghiérmidao o0 ) 0@“&

5
| c6n SCPT

Hinh 2.62. CPT séng chin déng

http://vietham12h.com
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© 2.11. TOM TAT THI NGHIEM CPT

_ 1) Thi nghiém CPT do stic khédng miii (q,) va sitc khang bén (f ) cha dat lén miii
va thanh bén clia thiét bi cén khi 4n thiét bi lién tuc xudng d4t.

2) Trong khi mét s§ thi nghiém khéc chi doc két qua & cdc khoang c4ch 1 dén 3
m (vi du SPT, PMT), thi nghiém CPT cho két qua lién tuc (5+20 cm) va chi tiét.

3) Dix thi nghiém CPT khong che ta mu ddt dé dem vé thi nghiém trong phong,
nhung CPT cho ta mot c6t dét lién tuc, kh4 chinh xdc. Hon nifa, cdc thiu kinh dét (y&u
hodic t6t) déu duge phat hién duéi mot mii xuyén lién tuc, ty my.

4) La mot thi nghiém dugc nghién cttu nhiéu nhét, bdi vay tir CPT ta ciing c6 thé
uée tinh dugc nhiéu nhat cdc chi tién co 1y ciing nhu ng dung tryc tlep vao thi€t ké
nén moéng (tlr quan h¢ thyc nghiém).

5)bic blét s6 do tir CPT Ia sitc khang (g, va f,)- Bbi vay nhilng tng dung trong'
ude tinh stc chiu tdi (cha coc hodc méng nong), trong uéc tinh chi tidu khang cét (o,
S.) ¢6 do tin cay khd cao. Céc ung dung khdc (uéc tinh do ldn, trang théi ting suft, ...)
6 d6 tin cay thap hon.

6) Ciing nén luu § réng, cdc quan hé thuc nghiém thuong dya trén d4t tuong d6i
dong nhat (cat hodc sét). Vi vay cin cén than khi sir dung CPT dé udc tinh céc chi tiéu
cho nhitng dit pha tap (cat pha, sét pha), hodc dédt phong hod khic thudng.

http://vietham12h.com
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thing, dudng
Linh 25mm
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