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L& NOI DAU

Trong nhiing ném gén day da cé mot s6" sdch vé Co hoc ddt va Nén mong
duge xudt bin. Trong nhitng sdch do, cde thi nghiém hién trudng thuing dugc
trinh bay hodc la trong mét chuong ngdn, hodc la rdi rdc é cde phén cén iing
dung. Vi nhiing cudn sdch cé chit dé chung dé, dung lugng cde dé muc lam cho
vibe trinh by cdce thi nghiém hién trudng khé cé thé ky cang, ddy di.

Con trong thue hanh, theo cam nhén cua ching toi, nhiéu ky su, ca nhiing
ngudi lam khdo sdt va nhitng ngudi phan tich thiét k&, chua chi trong nhiéu dén
thi nghiém hién truong. Cudn sdch Thi nghiém dét hién trudng va ting dung trong
phdn tich nén méng trinh boy chuyén vé thi nghiém dat hién truong. Tuy vdy khdi
niém "thi nghiém hién truong” rdt réng va phong phii, nén & day ching t6i chi
trink bay ky hon vé nhitng thi nghiém duge dung phé bién nhdt. Mot s6’ khia
canh chuyén stu chia dude dé cap dén nhu cdch xdc dinh nang lugng hitu ich
etia SPT dua vao thiét bi SPTPC, cdch chuén hod thiét bi ECPT, hay cdch tién
hanh thi nghiém tidu tén dp luc nwée 16 réng ctia CPTU (piezocone). '

Chiing t6i danh phdn chii ¥ ddng ké cho viée ding cdc kél qud thi nghiém
hién truong trong phén tich nén méng. Trong sdch dd gidi thiéu rdt nhiéu cdc
twong quan thue nghiém clia nhiéu tdc gid va tik nhiéu nguén khdc nhau. Chiing
t6i nghi rang, néu cin ¢ vao cde ddc trung vt ly, c6 su phan loai dét thich hop
thi ciing co thé ding kinh nghiém cta nhiing ngudi nghién ctu khdc. Nguoi
phén tich c6 thé ding nhiéu cdch dién dich ma két qud chdc khéng hoan toan
tring nhau, nhitng né cho phép ta chon lita gid tri hgp ly cho dic trung cua ddt
ma ta mudn ddnh gid.

Triz thi nghiém xuyén tidu chudn, cde thi nghiém khdc thuong la rdt it ding,
tham chi hoan toan chua duoe ding & nude ta. Nhung Viét Nam ta nhdt dinh
phdi phdt trién cde thi nghiém dét hién truimg. Hy vong sdch nay sé gay duge su
chii ¥ noi nhitng ngudi khdo sdt xéy dung, nhitng nguvi ty vén thist k& xdy dung
va nhitng ngudi quan Iy xdy dung.

Mdc diz nguoi viet da hét sic c6 ging trong qud trinh bién soan, nhung do
nhitng hidu biét con han ché va kinh nghiém thi it 6i, nén chdc chdn cudn sdch
naoy con nhiéu thisu sét. Chiing t6i rét mong nhan dude su gép ¥ ctia dic gid.

Céc tac gia
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vhay (1........... he 56 Poisson (n& ngang) ~ CPTU...oooccccerrurecon,thi nighiém CPT c6
Y e trong lugng riéng ty nhien 40 4p luc nu6e 16 1 ong
Ya(hay ¥ cooeeenns trong luong rieng kho Dy, kich thudc hi¢u qua
' ) N | TR ... kich thuée trung binh
1) SOOI g0c ma sat trong ' ' L :
, _ |5 TP do chat tuong doi (ty doi)
Qg <veenerens g6c ma sdt trong dinh (cuc dai) ' L
€ reeeemnennsnarnrnsanans esvenessaissans hé s0 rong
Dy <wemeeemiemesrsormesiisaans gqc ma sdt trong du B hay B o modun thodt nude,
(& bién dang 16n) 7 ¢6 né hong
G g reensernarecnannnes itng suét hitu hiéu ding B oo médun khong thodt nudc
Ohgesessaressenescns Ung sudt hitu hidungang B modun DMT
o’ hay p, hay o’ ......... ap luc tién ¢ két ECPT ....... thi nghiém CPT do bang dién
B ereenennd SRR ty s6 dién tich (CPTU) | SO sttc khdng bén ctia CPT
a, hay m, ........... hé sé nén lin twong d6i F o ty s6 siic khdng chudn hod
B e 4p luc nude 18 tdng L€ J—— e e e e aber s modun cit
CPTU chuén hod G, (hay Gp).ooeeennneee. modun cit cyc dai
Cltererrrreanrermineesraeeeeenns chi $6 nén tlr bién ~ (tinh khéng chin)
Chrerrerrenrnenens hé s6 hiéu chinh do gia hod | PP PPPTPPPo chi s8 dat (tit DMT)
Cyvrerereneeresnessen e chis6nénsocdp Lo chi sd d6 cing (=G/S))
Chorereereeeeeeeeeenrens s chi s6 nén thit cdp k.‘ ........................................... hé s6 thadm
C, .. hé s6 duong cong = Dy /(DD Kohay &....... hé s6 nén ngang (¢°,./5" )
Cyvrverreneneniesenns he s6 déng nhat =Dy/Dyy Kpeooieiveeeeenenn, chi s& nén ngang DMT
61 D JENNUUUUU cd két, thodt nudce K, hay A eoverenenennes hé s6 4p luc chil dong
CU. i ¢§ két; khong thodt nudc Kp hay y SR hé 56 ép luc bi dong
CN ........ hé 86 hléu chinh d() sau cho SPT LL (WLs hay Wch hay th).glé'l han Ché.y .'
Cgrrveenr h¢ s6 hiéu chinh d¢ sau cho CPT LI (hay I, ilay‘ |53 JOSUOO RO do sét
s hé s6 cd két phuong ding Mo modun khong nd hong
C e hé s6 c6 két phuong ngang MCPT ...thf nghiém CPT do bing co hoc
. o
COV .vieneeeeerereseeseaesseessessessessrasenens »5:’& N két qua (s6 nhét dap tho) SPT
. !

N,, ... N chuédn hod theo 60% nang lugng
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N’,, hay (Ng....N chuén hod cudi ciing R, (hay FR).......... ty s§ siic khang (£/9.) |

NCaiiens v a4t c§ két thudng S, (hay C,)..... lyc dinh khong thodt nuée
Nyveereeorns veraeeneeane s hé s6 con (tinh S,) Sppeesererervermersasisesennans S, cha dét xdo dong
OCeoeoeeeeeroeesansesins At QUA COKEL  Simreeeenniineereenins d6 nhay cAm (S5,
OCR (hay Ro) hé s8 qud cd két (o° /o) S, e do lin tdc thoi
P ooveserereserrceaeeneneennen KY hi€0 Clia bar Sohay S) .o d6 hin ¢6 két

: (1barladpsudtkhiquyén) g .. d6 1n tic thdi
PL (hay W, l}ay W) ieeveee 8161 han déo Ug voeereeenatonn. P lyc N6 16 rong ty nhién
PI (I, hay L, hay A, hay ®)...chi 56 déo ) _ u,;t (hOAC Up) wervrermeens ap luc nuéc 16 rong
L sttc khéng mili thi nghiéni’CP’I‘ do 'tai vbhg thé’m sau c6 con CPT
Gr..enn, hi¢u chinh do ¢6 vong d thém  UU......khong c6 két, khong thodt nude
TR G (@r) CHUAN BOA G VST .ooooocosessserrseersniener AL CADD
0 SO q. (@) chudn hod méi w (hay W,)...cccorrrcrinnnn-d0 4 tur nhién

CAC THU NGUYEN THUONG DUNG

100 kPa = 100 kN/m? = 1 bar = 1 pa ~ 1 kG/fem® = 10 ym®~ 1 tsf = 2 ksf.
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CHUGNG MG BAU

Dé phan tich khi thiét k€, xt 1y khi thi cong nén va méng cdc cong trinh xay
dung (dan dung va cong nghiép), giao thong va thiy 1¢i, ta cin xdc dinh cdc tinh chat
clia déit nén. Nhut ta di biét, 6 hai nhém phuong phép chinh dé x4c dinh cdc tinh chat
nay: thi nghiém trong phong va thi nghiém hién truong.

Dé thi nghiém trong phong, ta phéi thu duoc miu dat tir hién trudng - hoiic miu
xdo dong hodc mau nguyén dang.

Tt miu xdo dong, ta c6 thé x4c dinh mot s6 chi tiéu vat 1y nhw: thanh phén hat
cha dat dinh va dédt roi, giéi han Atterberg cta dat dinh (W,, W,). Néu viéc 1ldy miu,
van chuyén va bao quan ding quy céch thi cdc két qua nay 1a chic chan (ddng tin cay).

Hiu hét c4c tinh chit khéc, nhét 13 cdc tinh chét co hoc déu phai duge xdce dinh
trén mau nguyén dang nhu: dic trung bién dang (E, a, hay m,, C, C, C,), tinh thim
(k), stic chong cét (o, ¢), hé s6 réng ban déu (e,), d6 chit tuong déi cla dat roi (D, vi
D, dugc x4c dinh qua e), ...

Tuy nhién, véi dat 1oi (cdt, d4, séi, ...), ta hoan toan khéng thé 14y miu nguyén
dang dugc. Do dé, cédc bi€u thitc xdc dinh cdc dac trung ké trén theo thi nghiém trong
phong (hay theo 1y thuyét) it ¢é ¥ nghia thyc hanh. Vi vay, ta bt budc phai ti€n hanh
thi nghiém hién tradng trén dét ty nhién. T¥ s6 do cha thi nghiém hién trudng, ta suy
ra duge cdc dic trung, tinh chit cha d4t theo cic tuong quan thyc nghiém (dd duoc
thi€t 1ap v6i midc do chit ché dat yéu cdu ).

Ngay cé v6i ddt dinh, ta cling chi 14y duge nhitng miu x40 dong nhiéu hay it, ma
khong bao gi¢ 14y duoe méu hoan toan nguyén dang. VA ta van cén thi nghiém hién
truong trén dat dinh d€ kiém chitng va bd sung cic két qua,

Hon nita, kich thudc mau dat thi nghiém trong phong thudng nhé, khong mang
tinh dai dién cho nén. Cic mAu thu dugc thudng khong phai trong mot cot dat lién tuc
vi s€ rit t6n kém néu s& luong miu thi nghiém nhiéu. Do dé, thi nghiém hién trudng
(c6 s6 lugng cac diém doc két qua thi nghiém nhiéu va lién tuc) cang cé ¢ nghia quan

' Céc tuong quan sé dugc irinh bay chi 58t trong cudn sach nay. V8 nguyén tic, cac tuang quan thye nghiém - <dugc thist 13p & nof khdc 6Lfa-_.

vao Vigt Nam, do do, cén dugc kiém nghiém lai cac tuong quan d6 trong diéu kign it ola Viet Nam. Cong vige nay s& dugc lam ki cé dleu

kién. Trudc mét, trong khi chua ¢6 didu kién kiém nghiém, ta tam ap dung nhitng két qua da co & cée nudc khac.
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trong hon. Su ¢6 mait clia s6 lieu thi nghiém hién trudng lam cho tai liéu khéo sat nén
8t ¢6 do tin cay cao hon rdt nhidu. Néu ta c6 thé dung hai hodc nhiéu hon loai thi
nghiém hién trudng thi cémg nang cao chét lugng cla tai liéu khdo sit nén dat.

O nuée ta hién nay, tién cong lao ‘dong con thép, trong khi gid thi€t bi lai cao.
Tuy nhién, theo xu thé chung, nuée ta s€ dan tén dén thufc t€ & céc nuéc phét trién
hién nay: tién cong lao dong cao, gi4 thiét bi thip - do.d6, thi nghiém hién trudng lai
ré hon thi nghiém trong phong rat. nhiéu. Tu dé, hiu nhu nguoi ta chi thi nghiém hién
trudng; céc thi nghi¢m trong phong chi dugc ti€n hanh khi thuc sur cén thiét.

Truéc khi trinh bay céc thi nghlém hién trudng, dé cé6 mot cdch nhin téng quat vé
co hoc dat, chuong 1 s€ trinh bay vén tit nhitng khdi niém hay gip trong dia ky thuat
cong trinh. Cic dic trung nhu, he s6 ap luc ‘ngang tinh K, hé s6 qud co két OCR Va'
modun din héi khong thodt nuéc E, thudng it khi duge slt dung & Viét Nam. Nhung,
- chiing van duoc trinh bay & day dé€ ban doc lam quen v6i co hoc dat day da ho‘n

Sau do chuong 2, 3 va 4 s€ trinh bay vdi ban doc ba loai thi nghiém hlén truo’ng

_phét trién vi cdn chd ¥ nhat hién nay, d6 la: SPT, CPT va DMT. Chuong 5 trinh bay thi

nghiém PMT, mot loai thi nghiém chi phé bién & Phdp Chuong cudi ciing s€ trinh bay

tém tat cdc thi nghiém khdc nhu: cat canh nén ngang mili xuyén bac, cét trong hé va
thi 11gh1ém dia vat 1y. '

Viéc ng_ tén cdc thi nghiém bing nhitng chit c4i ddu cla tir ti€éng Anh (CPT: Cone
Penetration Test, v.v...) 1a tén duoc diing phd bién & nhiéu nudc. Chiing t6i nghi ching
ta c6 thé chip nhan ding nhu thé - xem nhu mot thuat ngit k§ thuat - 13 thun tién,
khéng c¢6 hai gi cho Viét ﬁgi’x Ngay nay, cdc thi nghiém dat & hién truong, ké ca
nhimg thi nghiém, quan tric gén v6i nén méng, cong trinh bao gbém rédt nhiéu kiéu,
loai. Treng cudn sich niy, ching t6i mudn gi6i han khéi lugng va chi trinh bay nhiing
noi dung di ndi trén. Thyc t€ & nudc ta hién nay, do sy don gidn cla thiét bi nén thiét
bi SPT duoc ding rit nhiéu. Véi thi nghiém CPT, do chiing ta chi ¢6 nhiing thiét bi
thap cép (do co hoc, hoic Iyc xuyén yéu, dudi 10 tdn), nén chi xuyén dugc nhiing dét
mém v dugc diing rat it. Cac thi nghiém DMT va PMT hdu nhu chua duge ding. Gidi
thiéu tai liéu ndy, ching t61 mong mudn céc co quan nghién citu, cdc cong ty, cdc ban
dong nghiép s& gép sic vao viéc phét trién céc thi nghiém hién trudng & nudc ta.

Céc kién thtc, cdc thong tin trinh bay trong cuén siach nay rat phong phd, do dé
¢6 thé hoi qua tai doi véi nhing k¥ su khong phai chuyén moén dia k¥ thuat.

Trong thuc hanh, ta khong phai ding tét ca cdc thi nghiém moét lic. Vi mot loai
thi nghiém, c6 thé ta chi cdn dung dé uéc lugng danh gid 1, 2 chi tiéu cén thi€t cho bai
to4n phan tich, dir bdo ma ta dang quan tam. Nhu th€ tai liéu ndy c6 thé dugc sit dung
timg phidn mot. PE gidp ban doc ¢6 cai nhin khai quat, tic gid trinh bay tém tat
nhitng thong tin quan trong vao phu luc 3 - va ¢6 thé chinh phan nay lai la phan
hay dugc ban doc tham khao nhit.
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CHUONG 1

TOM TAT KIEN THUC DIA KY THUAT CO BAN

1.1. CAC TINH CHAT cO LY

1.1.1. TINH CHAT VAT LY

Hat ddt dugc dat tén theo kich thude hat (thudong do bing mm), nhu & bang 1.1.

Bang 1.1
Datdng | Da cudi $éi san Cat ' Bui Sét
TC XD VN cii 200 mm 10 mm Z mm ' 0,1 mm 0,005 mm
USCS (tuong tu ‘
(turdng t 300 mm 75mm | 475mm | 0,074mm | 0,002 mm
TCXDVN 5747-93)

Dua vao bang phan loai hat (bang 1.1), ta s& phan loai ddt (xem trong ddt d6, loai
hat nao chiém da s6). Bon tiéu chudn phan loai ddt duge ding phé bién hién nay la:
USCS, BS 5930, AASHTO, TCXD VN. '

Ham luong tich lily hat thudng duoc biéu dién qua d6 thi trén hinh 1.1.

100 .

DiémA&dsthico s N4
toa do (x, ). Diéu nay o] | '

c6 nghia la:

1) P, =v% (hamluong 40

i
tich lfly céc hat cé 20 _ |
dudng kinh nhd hon - |
x mm 1 v%). 0 :
1 0 X -1 -2 -3 log d
2) D, =x (mm). {0 110 ot 0.01 0.001 d

Hinh 1.1. Bidu di&n ham \uong tich luy
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Do chat cha cat dugc danh gid bdi do chat tong déi D, qua bang 1.2.

Bang 1.2, Trang thai cla dat cat

Trangthal | B9 chat D, (= —me—0-)
. : €oax ~ Cmin
Chat | 2/3 - 1
Chatvita | 13- 213
" R rac 0-13

|  Cori trang thai clia dat sét duge danh gid boi do sét LI (con k¥ hiéu 13 I, hosc B)
nhu trong bang 1.3. | ‘
trong d6 - LI= B=I, :.._..I_.._WE.;

_ T
I?”WL"WP"—“LL-PL.

Béng 1.3. Trang thai ciia dat dinh

| R <0 0-0,25 0,25-0,5 0,5-0,75 0,75-1 =1
Trang thal Rin (ciing) | Niractng | Déo cling Déo mém | Déo chdy | Chay (nho)

1.1.2. TINH NEN LUN
Po Iin chia nén gém ba phan: lin tic thoi (S,), lin c8 két thim (S;) va lin il
bin (S) : | o
S= S+ S+, . (1.1)

Do lan titc thot 1a khi nude chua kip thoét di, dat bién dang nhu vat thé dan hoi.

D¢ hin c6 két (tham) 1a do su giam thé tich 16 réng, do nudc thoat ddn ra ngoai.

D¢ lin tir bién do bién dang cla ban than khung cot cla dét (cha ban than hat).

Véi dit sét, ba do 1 trén 12 16 rang va c6 thé tach biet duge. Nhiing nghién ctu
mdéi nhat cho thdy:

o Do lun ric thdi nho, tuy nhién cé khi khong phai 12 nhd qué dé€ c6 thé bd qua.
Trong mot s6 trudng hop ching c6 thé chiém t6i 10% do lin téng. DY lin tic
thoi duoc tinh qua modun dan hdi khong thodt nudc, hay con goi 1a médun dan
héi tire thoi, k¥ hieu 13 E,.

o Do ldn tir bi€n khong nhd, nhat 14 véi cdc dat sét y&u/ rit y&u. Poi khi, ching
6 thé chidm t6i 40 - 50% do ldn téng.

e Do liin c6 két (thdm) 1a phan chil yéu, thudng chiém trén 90% do lin téng. Tuy

nhién, trong mot s& it trudng hop né chi chi®m khoang 50% do lin téng. Do
lan cé két duge tinh qua:
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+ Hodc qua médun bién dang thoit nuée (B’ - thudng chi ky hieu 13 E), hoic
modun bién dang khong né hong M (cling c6 khi k¥ hi¢u 1a E));

s+ Hoic qua C, C, (céc chi s6 nén); -

¢ Ho#c qua duong cong nén €p e-p.

Véi dat ¢at, tinh thdm qua nhanh, do dé, khong thé tach rai lin tic thoi va lin ¢6
két duge. Vi vay:

S=S,.+8, | (12)

S,.. 12 do lin tic thoi va 6 két (thudng viét 12 S, vA ciing thudng hiéu 12 lin cd
k&t, vi lin titc thai cha cit qud nhd), duge tinh qua moédun bién dang E,,. , thuong
cling chi ky hi¢u 1a E. Vi cét, thudng ta khong thé tinh lin S,,, qua cc chi s6 nén C,,
C. va dudng cong nén ép e-p nhu trén duge, vi ta khong thé 1dy méu dat nguyén dang
dé ti€n hanh thi nghiém trong phong x4c dinh C,, C, hay e. Khi d6, tri s6 E s& dugc xdc
dinh qua thi nghiém hién trudng (nhu s trinh bay sau).

1.1.2.1. Pd 1Gn c& k&t thdm &n dinh

Tir thi nghiém nén mot truc (con goi la thi nghiém oedometre), ta thu dugc quan
hé gifta ing suft nén (4p luc nén) p (cdn viét 12 ) va do rong e. Quan hé p-e nay duge
biéu dién & d6 thi thudng (hinh 1.2a) hodc biéu dién & d6 thi bdn log (hinh 1.2b).
Trong dé, dudng @ 1a dudng két qua thi nghiém, dudng @ 1a dudng hidu chinh dé sir
dung va tinh cdc hé s6 C,, C.

a) € b) &

€y
€1 \

: =]
€2 \ 2

P4 P2

P

Hinh 1.2. Quan hé p-e

Ghi chii: Trong hinh 1.2.b, vdi d4t sét qua cd két, doan nén thir cfip (C,) khong phai 14 tigp tuyén véi doan dau clia dudng @
nhu nhidu nguoi 13m tudng. V& nguyén nhan tal sao dudng © nim thép han duéng @, ban doc cb thé tham khéo
thém hinh 10,27, & trang 235, 236 - Tap 2 - Ca hoc DAt - Whitiow.

Phu luc 4 trinh bay cach higu chinh duéng cong @ dé duge dudng cong @. Tuy nhign, vi cach hidu chinh khé dai nén

tam théi ta c6 thé 14y doan nén thir cdp 14 dudng iép tuyén clla doan GAu duong cong ©. Vi ddt sét cb ket thudng,
ta khong higu chinh.
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Tur hin‘h 1.2ata c6: beng '{ioan e -e, nhé_néo dé:
e Hé s& nén lin tuong d6i (hay hé s6 nén thé tich) a, (hay m,) 1a:

_ e, —e,

TP plre)

2

2
1-p°

e Modun bién dang (cé nd hong) 14 E ;_B_ = i Vi =1-
a, My

Modun nay dp dyng cho nén dat duéi méng don, do dién chiu tii bé nén dit bj
nén chat theo chzeu chrng va n& theo chleu ngang (c6 nd hong).
1 |

I’I’l

[+ v

» Modun bxen -dang khong:n& hong 12 M (hay E,) =

Modun nay dp dung cho nén dat dudi méng be, do dién chiu tj 16n nén ta coi
nén dat dudi méng khong né hﬁng

oAl

N&u viét chinh x4c theo "ngén ngit 1’mg sudt hitu hiéu thi:

Moédun thoat nudce:
E' = M (I+p)(1- 2w/ (1-p7)

x[ | 2H“J M = BM
I-p
trong 46 p’- hé s6 Poisson trong diéu kiep thoat nudc;

p'=0,2 + 0.3 cho cit,
=03+ O4choset.

% Lin khong n& hong caa I6p d4t day h, la:

§ ==y (1.3)
N I+e
S =a h"—-lmh—g—h (1.3b)
1 op i MP i Epl :
% Lin ¢6 né hong:
S=-Lph | (1.3¢)

" E

Lin khong né hong 4p dung cho trudng hop méng bé (tai rat rong), con lin nd
hong 4p dung cho toan bé cdc trudng hop khac. Tuy nhién, & Viét Nam, ta déu ding
phuong trinh (1.3b) (khong nd hong) cho moi trudng hop. Két qué nay cé thé chap
nhan duoc vi B = 0,8 x&p xi véi 1,0.
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Trong hinh 1.2b, dudng cong @ thu duge tlr thi nghiém ocedometre, con dudng
cong @ 1a dudng hiéu chinh tlr dudng cong @, S di, ta phai hiéu chinh duge cong @
vi né (va dudng cong & hinh 1.2a) khong phin anh ding thuc t€ lam viée caa dit.
Nguyén nhan chinh 12 trong thi nghiém oedometre, viéc thu duge méu dit 100%
nguyén dang gdn nhu 12 diéu khong tudng. Vi du, miu dat dang & do sau 20 m, chiu
4p luc ban than 12 300 kPa, nay dugc dem 1én mit dat d€ 1am thi nghiém. Viéc duy trl
ap luc khong d6i 12 300 kPa déi v6i méu dat nguyén dang 1a rét khé. Do dé, mau dat
"nguyén dang” ndy vin bi xdo dong mot phdn nao (ngoai ra con rat nhiéu nguyén nhan
khdc 1am xdo dong miu ma ta khong thé trdnh khoi). N6i tém lai, mau dat ma ta goi Ia
miu "nguyén dang" thi sy nguyén dang chi duge gan 100% ma thoéi.

Trong hinh 1.2b ta cé:

p, {tic la 6" ) - tng suft ban than (dia tinh) tai hién trudng;
p. - 4p luc tién c6 két;
C, (compression) va C, (recompression index) - chi s6 nén so cdp va thi cp.
Do lin coa 16p dat day h, 1a:
S = {Cllog—p-—dr-cz mg&}-——-—hi (1.4)
pc po 1 + e{)

Neup>p,zp,:C,=CvaC=C;

Néup. >p>p, C =G = C

Néup>p,=p.:C, =C=C,.

Vi dét dinh, ta c6 thé 1dy mau vé dé thi nghiém oedometer, tir d6, xdc dinh ¢, E,
M, C, hoac C.. Tuy nhién, dé tinh lin, & cdc nuéc Tay Au - Bic M, phuong trinh (1.3)
rdt ft khi dugc str dung, thay vao @6, ho slt dung phuong trinh (1.4) (vi dudng cong ¢
hinh 1.2a va dudng cong ® & hinh 1.2b 12 khong diing thyc t€, cdn duge hiéu chinh).

V6i ddt rdi, ta khéng thé 14y mau nguyen dang dé thi nghiém oedometer dugc.
Do dé, ta sir dung phutong trinh (1.3b) hoac (1.3¢) dé tinh lin, va E (hodc M) bat buéc
phai dugc suy ra tir k&t qué thi nghiém hién truong.

Tix hinh 1.2 ta cling c¢6: Hé s6 qud c6 ket 1a OCR (nic la Re) = p. / py; va

o D4t rdt qui co két (heavily over-consolidated - HOC) ¢6 OCR 2 4;

e Pt qud c6 két it (lightly over-consolidated - LOC) ¢6 OCR tir 2 dén 3 hodc 4;

o Dit c6 két binh thudng (Normally consolidated - NC) ¢c6 OCR =1, tham chi

t&i 2 do nhiing sai s6 khi tinh todn;

e Dit dusi c6 két c6 OCR < 1.

Khai niém vé sit qud 6 két clia c4t, xin xem thém phén 1.2.3.1.

OCR 1uon phai nhd hon gidi han trén 12 OCR,;, nhu sau:
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t

OCRyy = | @1 o 1)
_ (1-sino) ' '

1.1.2.2. P lin cd két tham theo thdi gian |
Véi dét ¢é tinh thaém kém, lin x&y ra rdt cham theo thoi gian. Tai thoi diém t, do
WnlaS =0 *S,
trong d6 S - do lin c6 ket toan phan (phuomg tnnh 1.3val4d 6 phin 1.1.2.1),
U, (c6 gia tri tir 0 dén 1, tikc 12 € 0% dén 100%) dugc xac dmh nhu sau:
Buéc 1: X4ac dinh hé s6 co két C, (Taylor Casagrande, )
~ Budc 2: T,=C,.t/h*;

Budc 3: Tra biéu d6 quan hé T,- U dé tim U (hoac su dung céng thic
tinh U).

C, phu thuoc nhiéu vao h¢ s6 thdm k, va k= v/ I (dinh luat Darcy
v6i diéu kien dong chay tdng)

& day v - van t6c cha nuée thdm trong dt;
I - gradien thiy lyc.
V6i dat cét, he s6 tham tuong doi 16n (k > 10 cm/s). Con vé6i ddt sét, he s6 thdm
tit nhd (k <107 cm/s), Vi vay, thot glan 1in cha dét sét kha lau.
1.1.2.3. D8 10n tdc thoi

_ Ta st dung phuong trinh (1.3b) va (1.3c) dé tinh do ln tic thdi, tuy nhién, ta
diing médun khong thodt nwdc. Modun khong thoit nudc thu dugc bang cédch thi
nghiém oedometer (nén mot truc) hodc triaxial (nén ba truc) trong diéu kién khong
thodt nuwde; hodc thu duge bing nhiing tuong quan véi thi nghiém hién trudng trong tai
liéu nay.
Modun khong thodt nudc (cho dat sét, gia tai khong thodt nudc) c6é quan hé sau
v6i modun bién dang khong né hong M:

E, =M(+p)1-2p7)/1-1)
[ Zp
l-p'

=1,5M——

trong d6 p, - hé s& Poisson trong diéu kién khong thodt nudc,
u, = 0,5 (bang clia nudc);

1’ - hé s& Poisson trong diéu kién thodt nudc.
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1.1.2.4. o lan tir bién
Do 1tn tir bién tai ndm thit t, duge tinh theo cong thite 1y thuyét sau:
t
S, = Cyelog ;2— h, (1.6)

1
trong dé

t, - thoi diém két thic 6 két thém (tic 12 diém ¢, trén biéu dé e-log(t) cla
Casagrande);

Cye - chi s6 nén tit bién cai bién (1& chi s6 nén tinh tr d6 thi tai trong-bién dang).

C{xe — ©1 )

]+31 10g(t2 /tl)(l’"?"el)

C,. 1a chi s6 nén tix bién tinh tir d6 thi tai trong - hé s6 réng.

Thong thudng, Cue = (0,015 + 0,032). C, va trong khoang 0,025 dén 0,1. Véi dat

than bun va huu co thl Cqe 160 hon, khodng 0,065. C_, tham chi cao hon.

& day Cye =

Véi dat cat, Schmertmann cho rang:

S =8S,..02.1log(10t,) | (1.7

trong d6  S,,. - téng clia d¢ lin tic thoi va 1dn 6 két, thudng chi ky higu 1a S.

Dua vio phuong trinh (1.7), thi ngay ca véi cit, do Iin tit bién ciing khong thé bo
qua (vi dy, sau 30 ndm thi 0,2 . log(300) = 0,5; tdc 14 lin tir bién bang 50% cha kin ¢6
két, hay bing 33% clia lin téng). |
1.1.2.5. Hé s nén

Trong moé hinh nén Winkler, hé s6 nén theo phuong ding (k, hay C,) thudng duoc
stt dung d€ tinh todn méng bang (tic 12 ddm trén nén dan hoéi), méng bé; con hé s6 nén
theo phuong ngang (k,.) dé tinh todn coc chiu tai trong ngang.

Heé s6 nén khéng nhitng phu thudc vao cép tai trong, ma con phuy thudc vao kicﬁ
thuéc méng. Vesic (1961) cho ring, c¢6 thé ude lugng k, (hay ¢,) nhu sau: |

+nd
k=200 E B Em’ | (1.8)
B EfIf ]- uz
trong dé

B - chiéu réong méng, m;

E; i - mddun bién dang, kN/m” v hé s& Poisson cta dit;
E; I - modun dan héi, kN/m” va mémen uén clia méng, m*

Theo phuong ngang, ta ¢ thé tam 1dy: k,, = K k,, v6i K 12 hé s6 nén ngang (xem
- phan 1.1.3).
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1.1.3. HE 5O AP LUC NGANG TiNH K,

Ap luc ngang téc dung I1én phan t6 dat (¢7,,) )
rit khé duge xéc dinh truc ti€p va chinh xdc. Ching -
thuong duge x4c dinh théng qua 4p lyc ding (ling

sudt ding - °,,) bing biéu thic: Z |
G,ho = Ko G’vo P l'Gl@
K, goi 1a hé s6 nén ngang (cdc tai lieu co ddt | o' =K #¢'
cil tai Viét Nam thudng k¥ hiéu 12 £). Gid tri cta K ho " o vo
khé xéc dinh tryc tiép, do d6 thudng duoc ude tinh Hinh 1.3 |

gidn ti€p qua thi nghiém hién trudng. K, duofc gidi
han béi hé s6 nén ngang chit dong (K, tiic A,) va hé s6 nén ngang b1 dong (K,, tic lb):

s oy = O _g o <k, = HIO_ s o)
1+sing 1-sing
1.1.4. sUC CHONG CAT cUA DAT
1.1.4.1. Strc chéng cdt clia dat sét T,

Khi dugc gia tai nhanh va d4t hoan todn khong thodt nudc
(UU), thi dét sét bdo hoa khong c6 ma sit trong (¢, = 0), sic Su
khdng cét hoan toan do lyc dinh sinh ra, ta goi d6 12 sitc khéng / \ e
cit khong thodt nudc S, (z.,, = S, = q,/2, hinh 1.4). Khi gia tai q
cham (CD), véi dét ¢6 két thudng, siic khang cit hoan toan do !
ma sét trong, con luc dinh ¢’ = 0. Hinh 1.4

Tém lai, ta c6 ba loai stic chong cét tuong dng véi ba so d6 sau:
e UU: Gia tai nhanh, tic thoi, khong thoat nuée:  ¢,=0; S>0 (con goilac,);
o CU: Gia tai ¢6 két cham, cit nhanh: >0, ¢>0

e CD: Gia tai va cat cham, thodt nuoc hoantoan: o' >0; ¢’ =0 (vo’1 dét qua cé
két, ta vin ¢6 ¢’ > 0, nhung ¢’ trong d6i nho).

Khi d4t sét bi xdo tron (vi du do téc dung déng coc,...), sic khang ct khéng
thodt nuéc clia né gidm xudng con S, (sic khéng cét xdo dong). Dat sét ¢6 do nhay
cam cao 1t d& bi phé hoai va sat 16. Bang 1.4 phan loai mtic d¢ nhay cam do Michell
(1976) dé xuit.
trong dé6 S, - do nhay cam (hay tinh nhay) clia dét sét va c6 gid tri 14 S,/S,..

Bang 1.4. D nhay (tinh nhay) cla dat sét

8, 1 1-2 2-4 4-8 >8

P& nhay cam khéng it via cao rét cao
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1.4.4.2. Stic chdng cit chia dat cat

Dit cat thi khong ¢é luc dinh (¢ = 0), do d6, siic khing cht clia ddt cdt duge biéu
hién qua géc ma sdt trong ¢ nhu saw: 7., = =0, tgQ.

Tuy nhién, gbc ma sit trong ¢ lai phL_l thudc vao mitc do bién dang - € - clia dét.
Mot loai d4t cat nhung dé & hai méu c6 trang thdi khdc nhau, mot mau cét chat, mot
mAu cat 19i. Sau d6, dem thi nghiém nén ba truc ta s& x4c dinh dugc géc ¢ nhu hinh
1.5. '

V6i cét chit, ban ddu, géc @ dat gid tri cuc dai (peak) 12 @, (va n6 thuong Ia gia
tri bdo cdo tit thi nghiém nén ba tryc, do d6 ky higu 1a @, vdi tc 1a viét tit clia triaxial
compression). @ .4

Tuy nhién, cA cdt chdt va cdt roi (cling loai cét, chi {b
khic vé& do chit) s cling dat gid tri ¢, (cv ¢6 nghia 1a /- \gat chat
thé tich mfu d4t sau dé khong déi - constant volume) 6 | o
mot bién dang =, kh4 16n. cat rdi

Tuy thuoc do chat va 4p luc 1én mau dat, ¢, c6 thé £
16n hon @, tir O dén 8°, tham chi con hon. Véi cat 10i, ¢, Hinh 1.5
bing ¢, Géc ¢ uée tinh trong tai liéu nay khong duogc ghi
chép diy dd bdi cdc nba khoa hoc 1a @, hay @, Dé an toan, ta chon o, cho thiét ké.
Do d6 véi cde logi cdt chdt, ta c6 thé trir bot di vai do khi udc tinh goc © theo tai liéu
nay.

1.1.5. TV 6 UNG SUAT CHU TRINH (KHANG CHAN)

Dé dénh gi4 kha niing bién lodng cha d4t ct khi c6 dong dat, ngudi ta dya vao ty
s6 ting sudt chu trinh (t/0’,,) tai cdc d6 sau kKhac nhau cua dit. t,/c’,, duge xdc dinh
béi thi nghiém ba truc chu trinh hodc thi nghi¢m cét truc ti€p chu trinh. Tokimatsu va

~Yoshimi qua thic nghiém du bdo rang:

/6= 0,1(M = 1) 8, (6,,/0",0) (1 - 0,015 2) (1.9)

trong d6 T, (hay t,,} - ting sudt ti€p chu trinh trung binh;
G, , 0, - Ung sufit tdng va g sudt hitu hiéu do ban than d4t (dja finh);
M - cudng do dong dat (thudmg 12 7 dén 8);
a_. (hay HPGA) - gia t6c ngang max, tinh bang g;
g - gia toc trong trudng;
z - chiéu sau, m.

Ty s6 1/0”,, dugc ding & tryc tung trong cac hinh v& & muc 2.3.6, 3.3.5va44.7.
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' _---TU’GNG QUAN GITA CAC TINH CHAT GO LY COA DAT
1 2 1. TUONG QUAN GIUA CHI S6 DEO P1 VOI SUC KHANG CAT 8,

| Vi 48t o5 ket thudng, Skemton (1957) dé xuﬁt quan hé sau gilta Chl s@ déo PI v6i
set khaﬂg cat khong thodt nude S, (hinh 1.6a):

S./6" = 0,11 + 0,0037 PI (1.10)

trong d6 G’ - {ing sudt ban than (hftu hiéu).

Hinh 1.65 minh hoa ket qué v6i moi dét sét. Ta thdy rang, véi dat sét hitu co thi
két qua rét khong 6n dinh, khong theo mot tuong quan nao cd. Trong hinh nay, o ,la
ap lyc tlén co ké{

0.6 =

a) =TT T 1 1 1 1 7T I
s 0 GKERPTON , 1957 ]
o LADD & FOOTT, 1974
0.4 _
n Bl o
$u {0 - ?
0.2 |
b, 8 _
obeadbd L L L]
0 20 40 &0 BO 100 120
PI
b i l o ! ! ¥ T T T
) ol Skempion {195
Ibm
\ P
m:
0.4}
0.2} %
| ‘“’ Sétvoco &
Séthiuco
O i } i | : l
° % %0 &0 80 100
PI

Hinh 1.6. Quan hé chi & déo P (tie 12 1, hay 1) v6i S,

a) dat sét o két thudng; b) mol loai dat sét.
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1.2.2. TUONG QUAN VGI TINH BIEN DANG CUA BAT

1.2.2.1. Tuong quan giira hd s& Poisson (nd hdng) va ¢, Pl
Hé s6 Poisson (Podt xong) cla dit cdt duge ube tinh thong qua géc ¢ bdi
Trautman va Kuthawy (1987) nhu sau:
va0,1+0,015 (9 -259 (1.11)
0.6

Véi dat sét bio hod nudc,
trong thoi gian ngin sau khi gia tai
thi nuéc khong kip thodt va thé
tich cla miu dit khong d6i. Do
dé, hé s6 Poisson khong thodt
nuée la v,= 0,5.

~

¢ s6 Poisson

Sau khi nudc-thodt ddng ké ra
khoi méiu ddt, hé s v gin nhu P I R

tuyén tinh véi chi s6 déo PI nhu & 0 20 60 80
hinh 1.7.

Pl (%40

Hinh 1.7. Hé s6 p cla sét qua cd k&t it

1.2.2.2. Médun khdng thoat nudc cda sét

o0
Khi dat sét chiu
nén  khong  thodt 2480 .l s
nuéc, dat bién dang ’;*’fl
nhu mot vat thé dan 1200 F— d A
héi va modun dan héi 3 'f N }1, \%
1A B, Tacdv,=0,5 L ey ow) sy . :
do dé: v SR K R B x
- BGD R SRT MRS e y
B =2G(l+v)=3G & S
Duncan, e Ghionrl
Buchignani  (1976)
thiét 1ap quan hé gifta 400
E./S,, OCR va PI nhu mﬁ.. e PI<30
tren hink 1.8. e | TSl 30 < PI< 50
=% 3 9 AT S

OCR
Hinh 1.8. Quan hé E IS, véi OCR va Pt (Duncan va Buchignani, 1876}
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1.2.2.3. Chi s8 nén
Chi 56 nén so cdp C, clia d4t sét ¢6 thé tam thdi 1dy nhu sau:

e Séttdt: C. <0,2;
e Sét trung binh: C,=0,2+0,4;
» Sétyéu: C. > 04.

Trén thé gidi, ngudi ta da thiét 1ap hon 70 twong quan khéc nhau dé uéc tinh C, va
C, dua trén cdc tinh chét vat 1y clia dét, va gilta cac tuong quan, c0 sy khéac nhau 16n.
Vi du mot s6 twong quan dugc din trong bang 1.5. Trong bang ndy, Kulhawy va
Mayne cho ring, cong thitc ciia Terzaghi va Peck c6 sai s6 tuong 601 Io‘n nhzmg lai
duoc diing kh4 phé blen -
Béng 1.5. Udc tinh C,, C, v C, cla dat dinh

C, = 0,009 (w,_- 10) {sai s0 £30%) sét 3o nhay cam thap | Terzaghi va Peck, 1967
C.= 05411100~ 1,/74 Wroth Va Wood, 1978
C,=0,046 +0,0104 |, cho dat cb 1, <50% Nasake va cong su, 1988
C, = 0,009w + 0,005LL cac loai sét Koppula, 1986 _
C.~0,139 [S,/ ¢", % = 0,5 dén 0,05 | S.l0",,=0,16n 4 Xap xi tit bang clia Schmertmann
C. =02C, Wroth va Wood, 1978
~ (0,06 dn 0,1) C, Bowles, 1996 _
C.=0,00194 (I.~ 4,8) cho dat co b < 50% Nasake va cong su, 1988
C.=0,00168 + 0,00033 |; ‘ Nasake va cdng sy, 1988
C,~ 0,0001w _ _ NAFAC DM7 (My)
C.={0,03 dén 0,09) C,

1.2.3. HE 58 AP LUC NGANG TiNH K, vA HE s6 QUA cO KET OCR

Dit ¢6 kha nang "ghi nh6 lich st ting sudt". Hinh 1.9a twong d6i quen thuoe véi
mot s6 ngudi, trong d6 két qua nén ép (p-e) dugc trinh bay trén dé6 thi ban log. Trén
hinh 1.9b, khia canh "ghi nhé lich s ting sudt” dugc gii thich chi ti€t hon: Ta ldy vi
du qud tiinh ddm chit, lic ddm dng sudt ding ¢’,, tdng lén (dudng nén so cip a-b),
ng suit ngang o, cling tang Ién. He s6 nén ngang lic nay 13 Kowe; Kone 12 d0 déc
doan a-b vi 12 6", /c” . Khi thoi ddm (dudng d& tai b-c), mac du dng suft ding o’
gidm di, nhung dét vin "luu" lai ¥ng suft ngang ¢’y (07, ¢6 giam, nhung khong gidm
nhiéu nhu c”,)), do dé, hé s6 nén ngang tang lén (K, 12 d6 déc doan a-c); Khi d6 dat
chuyén sang trang thdi qué c0 két.

Véi ddt c6 ket thuong, K, (ttfc 3 £) duge ky hiéu 12 Koy Jaky (1948) cho ring:

1 —-sinQ
K 1 +0,67 sin 1.12
ong & 1+Sln(p( @) ( )

Phuong trinh nay duge don gidn hod béi Brooker va Ireland (1965):
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Kone = 0,95 - sin ¢’ hodc = 0,9 (1 - sin @) (1.13)
Tuy nhién, phufcmg trinh (1.14) 14 dang don gian hoa thﬁb’ng duogc ding nhat:
Koye~ 1 - sin ¢’ | (1.14)
Véi dit qua ¢o két thi
K, o0 < K,, = (1- sing”) . OCR™™ & Kqc JOCR (1.15)

(N&u 1a d& tdi lan dau tién thi K, ,o=K,,) (u 1a viét t‘ét cua unloading - d& tai)

S 1 “‘\ - g! /
e, =3¢, \:%D © /

n@n \\é m

th v &

T ogp\o: g

%‘) 1 ot

€4 el )

Nee 3

€2
Pc logp a u.s diing G,

Hinh 1.9. Ha & nén ngang K, thay d8i tuy thudc vao trang thai c& két

1.2.3.1. Hé s6 qua cd két OCR cua cat

Dt cat di tiing bi nén trude cling s& bi quéd cd két, vi cling ton tai gid tri dp luc
tién c6 két p, (hay o”,). Tuy nhién, vi ta khong thé 14y miu c4t, nén ta khong thé xac
dinh dugc p, trong phong thi nghiém. Do dé, véi nhiéu ngudi, hé s6 OCR clia cdt c6 vé
nhu mot khéi niém triru tugng, khong cé thuce.

Ta hinh dung mot trong nhitng qué trinh "qud ¢6 két" don gidn sau: Khi dam dét,
cdc hat ddt bi nén chit lai. Sau khi ddm xong, K, = ¢’,, / ¢, tang 1én va 1én hon gid
tri & phuong trinh (1.14). D4t dd bi "qué c6 két".

Nhu vay, dat cdt qud c6 két cé thé dinh nghia don gidn 1a ddt c6 hé s6 dp luc
ngang tinh, K, 16n hon nhiéu so véi (1 - sing’). Cho phép c6 sai s6t so thi nghiém va
tinh todn, dat cat c§ két thudng ¢6 thé coi 1a dét ¢6 K, = (1+1,5)x(1 - sing’). Vi cdt ¢6
tinh tham 16n, nén hiu nhu khong ¢é trudng hop cat dudi c6 két.

OCR dugc uée tinh qua K, nhu sau (Bullock 1983; Kulhawy va Mayne, 1990):

1,23 /sin¢@'
OCR = [W——K_O ]
l—-sing’

(1.16)



30 . I THE NGHIEM DAT HIEN TRUONG VAUNG DUNG TRONG PHAN TICH NEN MONG

1.2.3. 2. He s6 ap lu’c ngang tmh K va hé so qua co ket OCR clia dat sét
Ban ddu, nhiéu tdc g1a lién hé K v6i LI hoic PI. Vi du Alpan (1967) cho rang:
K, ne = 0,19 + 0,233 log(L) : (1.17)

Holtz va Kovacs ('198 1) cho ring:
Kone ~ 0,44 +0,0042 1, | | (1.18)

- Ngoai ra con mot 6 tdc gza nu’a nhu Larsson Brooker va Ireland. Nhung sau dé
Mayne va Kulhawy (1990) cho ring, cic quan hé dé cé do tin cay rat thap

2.5

A

| 2 5 o 20 50 @
Hinh 1.10. Kiém nghiém phuong trinh 1.14, 1,15 (Mayne va Kulhawy - 1982}

K, clia dét sét nén uéc tinh qua thi nghiém hi¢n truong hodc qua cac phuong trinh
(1.14) va (1.15) - khi d6 ¢’ la géc ma sét trong hitu hi¢u (thu dugc qua thf nghiém cat
cham c6 két - CD). Hinh 1.10 chimg to ring phuong trinh (1.14), (1.15) c6 do tin cay
‘tuong ddi cao.

Déi véi dat sét, OCR ude tinh truc ti€p qua thi nghiém hién trudng 1a wong d6i
tin c4y. Trudong hop khéng thé udc tinh tryc ti€p dugc thi sir dung nhing udc tinh gidn
ti€p clia cdc tac gia sau:

e Stas vh Kulhawy (1984) dé xuft quan hé sau giffa dp luc tién c6 ket va do sét LI
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(con goi 1a I, hodc B): A
& fpa= 10"z (1.19a)
hay OCR = JOMHIS2L /(2 Tpa) | (1.19b)

e Mayne va Bachus (1989), dya trén thi nghiém PMT ty khoan cho rang:
OCR = 0,76 (S,/p,) In(1) - (1.20)
"trong d6 I, - chisd d6 cing,
1. = G/S, (thong thudng, I~ 150+200, véi dat chiu tai trong ngang
thi I, ~ 75+100);

G - modun khédng cit cla dat;
S, - sitc khang cét khong thodt nuée.
o  Con Schmertmann (1978) dé xuit cich uéc tinh dua vio hinh 1.11. Trong d6:
1. UbctinhS,.
2. Tinh S /o’ (con ky hiéu 1a: (5,/07,)oc)-
3. Tinh (S/6"\)xe = 0,11 + 0,0037 I, (hinh 1.6);
Néu khong ¢6 I, thi gia sit (S/0”,)we= 0,33.

4. Tinh —>/%x 18} tra hinh 1.11 dé im OCR.

(S./0' . Ine A

(Su /c}-'\fb )OC z'DCRO‘S

Quan hé nay la: ,
(Su /G vo )NC

C,6
(S, /0. )ﬂ
(Su /Grvo )NC

e Cuc kythuat_Héi quan My (NAVFAC, 1982) dé xudt quan h¢ gitta o’ va LI o
. hinh 1.12, trong d6 S, 12 d6 nhay cam (sensitivity) cla dat sét.

Mayne cé quan hé¢ tudng tu cho K, la: Ky =0,51 {

- R R B
5
Su/ 'G'vo B ~§§g 2@,_
(Su/C'volne | ‘ S
3 &
2_
Ly L1 1 113l
1 2 3 4 6 8100CR

Hink 1.11. Udc tinh OCR (Schmertmann dua trén Ladd, 1971)
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06 =

O st L

04

D

0.2 =

. Lrrs o bbbl
0.01 003 01 03 061 2 346810203050 801_00»

0.4 byt o Lyt

ap lyc tidn c6 két o _ (tsf ~ bar ~ kg/cm?)
Hinh 1.12. Quan hé o', LI va 8, (NAVFAC, 1982)

1.2.3.3. Nhan xét vé gia trj K,
Ap dung phuong trinh (1.14), ta s& ¢6 bang sau:

Béng 1.6. Gia tri K, v& v cho dit c8 két thudng (NC)

Sét déo,
Dét Cat chat Cét roi Sét ciing Sét pha nhéo nudc
K, (hay &) 0,25-0,33 | 0,33-043 | 025043 | 049-059 | 061072 1
u thay v) 0,20-0,25 | 02503 02003 | 033037 | 038042 0,5

(vdi dét o6 k8t thuong thi K, = v/ (1-v))

Bang 1.6 thudng duge trich din trong céc tai liu co hoc dit cli. Tuy nhién, bang
trén chi phlt hop véi dat ¢6 két thudng --NC. (cdc tai liéu co hoc dédt cfi hi€ém khi dé
cap dén dat qua c6 két--OC). Trong bang 1.6, d4t cang tt thi K, cing nho.

Nguoc lai, v6i dat qué o ket, thi dat cang qué c6 két (OCR, tic 1a R.. cang 16n)
thi d4t cang t6t, v K, cang 16n. Tir phuong trinh (1.15) ta s& 1ap duge bang 1.7.

Bang 1.7. Gia tri K, cho dat qua cd két

pat Sét qua cd két Pat dam chit
K,(hay?) |  1,0-40 0,7-2,0
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1.2.4. SUC KHANG CAT cUA PAT

1.2.4.1. G6¢ ma sat trong ¢ cla dat cat

NAVFAC (Cuc k¥ thuat Hai quan M¥) lién h¢ gilta goc ¢ voi trong lugng riéng
kho ctia tlmg loai dat ky hiéu theo USCS & hinh 1.13. Trong d6, truc hoanh 13 khéi
lugng riéng kho v, (téc 12 y,). Bén dudi truc hoanh con cé thang chia vach cho h¢ 50
téng e va do réng n; e va n duge tinh todn véi gia thiét ty trong riéng A (con ky hi¢u la
G hay G,) bang 2,68.

Con Schmertmann (1978) (Phét trién tir Burmister - 1948) lién h¢ gitta géc ¢ voi
dd chat cha cét nhu & hinh 1.14.

Yy
<t

30 35 40

Gdéce ma sat trong @

25

cat, soi lan
it han min 7/
/

4 Dr=0 khi Iugng riéng khd T/m3
‘I 2 1 28 144 1.6 1.76 1.92 2.08 2.24 2.4
1 i | { i | | " 1 1 i i ] i i
1 2 1 §] 0.8 07 086 0.5 0.4 0.3 0.2 0.15
hé s6 réng e (coil=2.68)
L | | | 1 1 | | ) @6 réng n-

0.55 0.5 045 04 0.35 03 0.25 0.2 0.15°

Hinh 1.13. Xac dinh géc @ tir tén dat (USCS) va trong lugng riéng khd v,
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D

D, (%)
Hinh 1.14. Xac dinh géc g tir D, clia dét cat

1.2.4.2. Strc khang cat clia dat sét

Géc ma sat trong thodt nude (thi nghiém CD, ¢’ ~ 0) clia dat sét ¢’ o) dugc
Michell uéc tinh (hinh 1.15) 1a: '

®’,, = arcsin (0,8 - 0,094 InPI) (1.21)

trong d6 Pl - chi s6 déo (tic 1a 1P hay I, hay @).

Con stic khing cit khong thodt nude S, (tdc 1a ¢, trong thi nghiém UU, ¢,=0) c6
thé c6 mot trong céc lién hé sau: .

e Lién he véi PI (con ky hi¢u 1a A) (hinh 1.6).
Fo
e Lién he v6i LI (con ky higu la B) (hinh 1.16).

Trong hinh 1.16, Jamiolkowsky va Mesri nhan xét ring v6i dit c§ két binh
thudmg (NC) thi (S/0” e 0,23 £0,04. -

Vi dat qué co ket (0C) thi Ladd v cong sy (1971) nhan xét rang (hinh 1.11):

(Su /G‘VO )OC o OC‘RG,S (102221)
(Su/6 v INC '
dodd:  (S/0".Joc~ (0,23£0,04). OCR®® (1.22b)
v&i OCR ~ 2 thi |

(S/6"Joc = (56" woc/ OCR % (0,23 £ 0,04). 2°%= 0,2+ 0,03 (1.22c)
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1.0 LA A i ¥ T ¥ S a7 i LA B S " ¥
o O  MAau nguyén dang ™
0.84 4 &  M3Eu ché bi -
A ¢€N i
o N T S S sin e, = 0.8-0.0941n PI
$ Jaca, :
£ i i
0.4~
-20°
0.24 0° Titite
“ Montmaritlonite~=~F
{} . B g 13 -4 3 S S | 1 [ PN U i 2 j _
& ~8 10 i5 20 30 40 5060 BD 00 150 200
P
Hinh 1.15. X4c dinh ¢@’,, ciia dit sét
-
.
e b
g
ﬁ B
gy e .
'3
ks &% & o -
25 TS T
] L R
c”z 2 s
° } | ! ot 1 $ 3
0 1 2 3 4

LI
Hinkh 1.16. ¥ac dinh 8, tir LI {Bjerrum va Simons, 1960) .
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. Dya vao ‘phuong trinh
(1.22b), ta c6 nhan xét sau:

Gid thigt diat cé trong
luong riéng khong a8, khi do,
bidu dé tmg sudt ban than s&
c6 dang ¢ hinh 1.17a. Do 46,
& dat c6 k&t binh thuong
(NC, ¢6 OCR = 1t trén
xudng), bidu dé S, s& co dang
& hinh 1.17c¢.

Tuy nhién, Vi bidu db
OCR thuong c6 dang & hinh
1.17b (céc 16p dfit & vo trai dét
thudng 12 qué o6 ket), khi ta &p
dung phuong trinh (1.22b) voi
st qué cd két, biéu d6 5, s& co
dang & hinh 1.17d. '

Dé x4c dinh do nhay cam
chia dft gét (S, = SJS.. xem
phin 1.1.4.1), ta c6 thé ép
dung hinh 1.12 hodc hinh 1.13
(Michell, 1976).

Shge TR g i @ T

N

b)

NN

Hinh 1.17. Bidu d6 OCR, 8, theo chiéu sau

a) 6°,0; ) OCR; c) S,(NC); d) 3,(CC)

2.0

£ % il?!ll

i ] I'il)lui_- ¥ L Biiﬁ;vrt

Do sétLl

i

H
X ) 1 -!41(*'}@
. il

| - 3 i§$lali 2. 3 !!?154

£ 10 100
{Ing suét dimg ¢ , (bar)

-

Hinh 1.18. B nhay cam cua dat sét {Michell, 1976)

v ey
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1.3. TOM TAT UC CHIU TAI DOC CUA coc poN

- Stic chiu tai cye han clia coc duge chia thanh sige khang bén va mii nhu sau:

Q=Q+Q, a3y
Sttc khang bén: -
Qf#qu.Az. . _ (1.24)

oday f, -1 ma sit bén ci(m vi ciia coc (con ky hiéu 13 T, hoac qs hoic £.);
u - chu vi than coc;
Az; - chiéu dai doan phan t6 coc ma trén dg f, duogc c§1 12 hing s6;
u Az, - dién tich xung quanh cta doarrphap 16 coc B

.St’rc khing mii:
O QmeA )
5 day g, - stic khdng mii don vi clia coé (hay ky hisu I R,);
A, - ti€t dién ngang mfii coc;

- Néu coc chiu kéo, miii coc c6 mé 10ng chap thi A, 12 phdn mé rong chan,

mit-ti€p xidc giffta coc v6i ddt phia bén tren chd ma rong. Néu coc kh@ng
ma rong chan thi A_= 0.

Dé dy béo sic chiu tai, ta ¢6 thé ding ba nhém phUO'ng phdp chinh sau:
1. Dua vao céc diic trung co 1y cha dit nén;

2. Dya vao két qua thi nghiém d4t hién trudng. C4c phén 2.5, 3.5 va 4.5 & trinh
bay cédc cédch du bio stic chiu tai khdc nhau theo thi nghiém dat hién trudng;

PDA, PIT thi ngh1em dong (bang dong coc).

1.3.1. THIET KE COC THEO UNG SUAT (HAY SUc cHiu TAI) CHO PHEP
Sttc chiu tai nén cho phép ctia coc 13:

Q1 (hay Q. hay [P = 22w~ wi= (1.26)
5 s
trong dé
F, - hé s6 an toan, thudng ldy tir 2 dén 4;

w - hiéu s6 gifta khéi lugng ban than coc va khéi lugng ban than dit do né chiém
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ché, ¢ xét dén lyc ddy Acsimét cha phin coc dudi muyc nudc ngim;

Vi du, coc ¢6 tiét dién 0,09 m?, dai L = 20 m, phdn coc nim trén nudc ngdm 1a
12 m, phdn coc ndm trong nudc ngim la 8 m. Trén muc nudc ngam, Yoo Yo =
2.5 - 1,8 = 0,7 t/m’. Dudi myc nuéc ngam, Yoo Yor = 1.9 - 1,1 = 0,4 t/m’® thi:

w=0,09.8m.04t/m’ +12m.07 t/m*) = 1 tdn.

G chii: Nu ta tinh sc chiu tAi kéo, thi:
o Sttc khang mai chi ¢6 néu mGi coc md rong chan. Lic db, sttc khang miii ¢o & phan trén cliz d& mui. NE&u khéng md

rong chan thi: [Q] = =Lsw,,;

cge
f

o He 56 an toan F, thudng lan han truong hdp ¢oC chiu nén.

Nhiéu nghién cttu thdy réng (hinh 1.19): Dudi tai trong cho phép, chuyén vi cla
coc [S) khd nhd. Mac du chuyén vi nhd, sitc khdng bén cha coc vin duge huy dong kha
16n. Tuy nhién, tai chuyén vi d6, sic khéng miii méi chi dugc huy dong mot phan nho.
Do @6, ta nén diing hai h¢ s6 an toan nhu sau:

=2.% _y (127)

F F,

Heé s6 an toan cho stc khing bén F; thuong baing khoang 2 + 2,5, con hé s6 an
toan cho sttc khang mii F, trong khoang 2,5 + 3,5 (tham chi t6i 6 nhu phuong phap
Schmertmann SPT, phén 3.5.2).

stic khang

A
Quf~——~""""~

Qf

[Ql
Qff Ff
Qp

Qp/ Fpii——

? N i s
chuyén vi tugng 4ot
gitia coc & dat

Hinh 1.19. 8u huy déng sitc khéng
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Ta cén thigt k€ sa0 cho t4i trong tdc dung lén coc nhéd hon sic chiu tai, tic 1a:

P<[QlhayP=P,+P, < %-JFQLW

i P

(1.28)

trong d6 P, - finh tai;
P, - hoat t4i;

P - tdng tai trong (tinh tai va hoat tai) téc dung lén coc.

1.3.2. THIET KE COC THEO HE SO THANH PHAN
(LRFD - LOAD AND RESISTANT FACTOR DESIGN)

Trong thi€t k€ theo céc hé s6 thanh phan, phufo’ng trinh ”co vé tuong tu" nhu
phuong trinh (1.28):

YoPp + '}’LP L= q).fo +@.Q, - ypw | o (1.29)

trong d6 P, P,- finh tai va hoat tai; |
Yo 7o - he 6 tinh tAi (y, = 1,25) va hé s6 hoat t4i (y,= 1,75);
@y, @,- hé 56 sitc khéng bén va hé s6 sitc khang miii.

Theo AASHTO 1994-2001 thi cdc hé s6 @, ®, phu thudc vao phuong phip du
bdo stic chiu tai, vi du nhu & bang 1.8. Heé s6 stc khdng @ clia coc thép thudng thép
hon clia coc bétong.

Béng 1.8. Céc hé sd siic khang @, ®, coc bétdng déng

Loai Phuong phép dy bao o, @,
dat strc chiu t&i
a-API ) 0,45
. Hat min | «¢~Tomlinson . 0,35
. o 0,60+0,70
‘ {(dinh) | B 0,32
A 0.45
Hat tho | Nordlund ‘ 0,356 -
" 0.40+0,60
(roh 1B ' : 0,45
Schmertmann SPT (phan 3.5.2) 0,45
Céac loai | Schmertmann CPT (phan 2.5.2) 0,55
d&t | Thinghiém nén tinh 0,80
| Thi nghiém PDA 0,70




THi

NGHIEM DAT HIEN TRUGNG VA UNG DUNG TRONG PHAN T

{CH NEN MONG

40




| CHUONG 2. THI NGHIEM XUYEN CON ' o o ‘ 41

CHUONG 2

THI NGHIEM XUYEN CON (CPT)

2.1. GIGI THIEU
2.1.1. NGUYEN LY

Thi nghiém xuyén con (CPT- Cone Penetration Test), con dugc goi 1a thi nghiém
xuyén finch ma & d6, ngudi ta Xuyén vao trong dit mot chuy xuyén hinh con; luc lam
xuyén 12 Iuc ép tinh. Trong qud trinh xuyén, nguoi ta do sitc khdng xuyén cha dét ing
v6i miii xuyén - ky hiéu 12 q_ - va sitc khang cha ddt véi bé mit ming song thanh bén
cua xuyeén - k¥ hiéu 13 f,.

2.1.2. LICH SU CPT

Thi nghiém CPT do bing co hoc (MCPT, tirc 1a mechanical CPT) ddu tién duogc
thue hién vao nam 1931 tai Ha Lan. Nam 1946, co cdu gia lyc 16i da cia CPT 1a 2,5
tdn thi nam 1948 di tang Ién dén 10 tdn. Nam 1953 co cdu gia luc bang thuy lyc lan
du tién duge gidi thiéu & Phép.

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

Nam 1975, m@t vong dd tham dé do 4p Iuc nuéc 16 rbng (u) 14n déu tién duge thit
nghiém. Thi nghiém nay goi 12 CPTU hay Piezo-cone CPT. Ngiy nay cédc thiét bi CPT
hién dai déu duogc do bing dién va cé kha ning do dwoc dp luc nude 16 réng, do dé
CPTU thudng dugc hiéu 1a ECPTU.

Nhitng thi nghiém CPT tho so thudng khong xuyén qua duge cic lo‘p cdt tuong doi
chit, sét déo ciing/ nira ciing. V6i sy phdt trién nhu vii bdo clia tién bd khoa hoc k¥
thuat, sy tinh x4o v khd nang ctia thi nghiém CPT ngay cang dugc niang cao. Hién
nay, CPT st dung ddi trong 16n (40 tdn, tham chi 16n hon) c6 thé xuyén qua moi loai
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dal, tr sét rét cing, cét rdt chat dén ngay ci soi cudi
chit vira cling nhu mot s¢ loai d4. May xuyén
AMAP’sols ctia Phap [1] (mili con bang thép t6t dé
tranh bi phé hoai), v6i dei irong 26 tdn, dd ¢b thé
xuyén coén qua moi loai dét, d4, s0i ma sic khang
miii 1én t6i 148 MPa. Khi gap d4 cing hon nita, may
AMAP’sols s& chuyén sang ché do xuyén dong dé
cong phd nhing 16p dé nay. Tai mot ving dat & Lyon
(Phép), mdy xuyén Gouda chi c6 thé xuyén téi 3 hodc
4 m vi gip 16p d4 phan thi may xuyén AMAP’sols co
thé xuyén sau khoang 35 + 45 m v6i 15 =+ 24 m nim
trong d4 phédn [1]. V&i stc cong phé 16n nhu vay, cic
méy xuyén hién dai tham chi con sir dung dé xuyén
kidm tra xem tru vat liéu roi (try da sO1, coc ¢ét) ¢b
duoc thi cong da chét hay khong. Con vé do sau, mot
trong nhiing thi nghiém CPT sau nhdt 1a & Bologna
(Y¥) - 46 sau 300 m {2].

C#c hinh dudi day minh hoa cdc loai gian khoan
CPT c6 d6i trong ning nhe khdc nhau; tham chi co
loai gian khoan bénh xinh dung d€ thi cong trén moi
dia hinh.

Hinh 2.1. Thi nghig¢m xuyen cdn MCPT
(d&i cii) loai quay tay ctia Thuy Pién

Hinh 2.2. Gian ECPT loai nhe

Hinh 2.3. Hé thdng nén
thiy luc ddy cin xuyén
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Hinh 2.5. Ciing MCPT & hinh 2.4, ¢6 thé dit né
1&n thing 1 chi&c xe tai d€ ting thém ddi trong

Hinh 2.8. Xuyén dang thuc hién dudi gdm xe va may tinh ghi k&t qua xuyén

fC
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Hinh 2.9. Mgt 58 loai xe CPT hang néng (trén 40 tan)




 CHUONG 2. THINGHIEM XUYEN CON IR | T

2.2, NOI DUNG THI NGHIEM CPT
2.2.1. CAC THANH -PHA?N CUA mié’“r Bl

Nhitng b6 phan chu yéu cha may xuyén 3 chy (hay ddu mii) xuyén, mangxﬁng,
cén Xuyén, co céu gia lue va do luc, gid d& va he neo.

Chuy xuyén co mm cﬁn nhon géc & dinh 600 tiét dlen ngang tir 5 dén 20 cm® (m4y
AMAP’sol ¢6 thé 13p c4c loai con tit 10 dén 50 sz) Loai con pho dung nhét c6 tiét
dién ngang RA = 10 CImt (du’cmg kinhlad =35 7 mm) '

Maing séng (dat phia trén mul dung dé do suc ‘khang bén) ¢6 dufmg klnh la d, va
phéi théa man: d, < d, < d,+ 0,35 mm: Manwr séng ¢6 chiéu dai1a 132,6 mm va cé dién
tich xung quanh 12 A.= 150 + 0,03 cm? '

3 CPTU, dé do dugc dp luc nude 16 réng u, trén miii con hoic méing s(‘)ng, nguoi ta
gén thém mot hodc vai vong tham bang d4 réng (hoic lam bang vat liéu rin va réng
bat ky). Vi tri clia vong d4 thdm thudng & ngay phia sau cd cua miii con (u, trén hinh
2.16). _

Cén xuyén 12 nhiing 6ng réng ting doan dai 1,0 dén 1,5 m noi v6i nhau bing ren.
Véi con loai 10 cm® thi cén xuyén c6 dudng kinh 35,7 mm vi dudng kinh réng 13 16
mm. D1 véi MCPT, trong long "cin ngoai" ¢6 mot "cin trong" (Xem phdn MCPT)
dudng kinh 15 mm. Con v6i ECPT, trong 1ong "cdn ngoai" 14 15i cdp dé truyén két qua
bang dién. Véi ECPT stic khing q, va f, dugc do bang dién, va duo’c truyén vao mdy
tinh.

Co cfu gia luc phé bi€n hién nay 12 thity luc.

2.2.2. CHON DO SAU MA XUYEN CO THE LAM VIEC

Tuy thudc vao kha nang clla mdy xuyén ma ta xem xét d6 sau ma may xuyén CPT
c6 thé xuyeén t6i duge. G nuéc ta, thong thuong mdy xuyén CPT c6 kha nang gia luc tix
5 dén 10 tan, vi vay ta chon gi4 tri & bang 2.2 hoic 16n hon mot chiit.

Béng 2.1. Kha ning xuyén clia CPT diing xe tai 20 tin [3]

Sét Cat

Bésau{m) | Mém Cimg Rén R Chit vira R4t chat

5 v v v v v v

10 v v v v v v

18 v v v v v v

27 v v v v

36 v v

45 v v

76 v
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Béng 2.2. Kha n#ng xuyén olia CPT diing may nén 5 tan [3]

D& sau Sét cat
{m) Mém Ciing Rén R} Chit vira R3t chat
1.5 l Y v v cb thé
3,0 v v v v
45 v v v v
v v v
v v J
15 v v J
21 v

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

Trong thi nghiém xuyén con do ¢ hoc (MCPT), ctt 20 cm thi ta doc két qua mot
14n. Miii xuyén v mangxong dugce ddy doc lap v6i nhau, cho phép tich bigt luc do
trén mii va lyc do trén mangxong: '

Trén hinh 2.11, tai vi tri b), chi mii con ti€n xudng do tdc dung
#n cha cén trong. Ap luc do dugc trén déng ho do 12 G (kPa).

Tir hinh 2.10, ta ¢6 stfc kKhdng mii la:

Tiét dién ngang xy lanh dp luc (Ag)

qe=Gx ————— =
© Tigt dién ngang mii xuyen (Ac)

Thong thudng, Ag =20 cm’ va Ac = 10 em?, dodé q. =2 G.

Tai vi trf ¢), &n ti€p cén trong. Ap lyc do dugc trén déng hé do
12 B (kPa) hay con viét la G+ AG.

Tiét dién ngang xy lanh ap luc {(Ag)

Hinh 2.10

Sitc khéng bén f, = AG x ———
Dién tich xung quanh mang xong (Ag)

Thong thudng, Ag =20 cm? va A, = 150 cm’, do d6, £=0.133 AG .

Tai vi trf d), cén ngoai néi véi mangxong duge #n xuéng, do dd cfu tao cla
MCPT t:6 lai hinh ddng ddu (vi tri a), chi khdc 12 & do sau 20 cm tiép theo.

Tuy nhién, vi mangxong nim cao hon mii 20 cm, nén AG cling nhu f, phai duge
tinh todn léch nhau 20cm nhu vi dy duéi day:

z (m) ﬁ;ﬁﬁz’;‘ B=G+A cj AG q, (bar) | f, (par) | f, (kPa)
0,2m 3 =27-23=4 0,53 53
0,4 m 23 27 =41-38=3 46 0,40 40
0,6 m 38 41 =13-8=5 76 0,67 87
0,8 m 8 13 i 18
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a) Vi tri b) Dy can - C)Bé’y_tiép : 'd)aé’ycén _.
ban dau frong can trong ngoai
1 P
" . T Tr FE 1
I
. ” i
i L
\__{ W il
I 1
[ ! |
i
“ b
‘ Al
1 2 I ]
I S|
H ol 1
2!
it
B8
T
I I
o
1. Codnd \ /
/ I
i
H
H
I
v 4]
=
AV
Mangxdéng khong C& ¢on va ming
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cbn tign xudng dé do B

Hinh 2.12. Con Ha Lan

inh 2.11. &n Iy day cd
Hinh 2.11. Nguyén Iy day caa MCPT (Dutch friction cone)

2.2.4. THI NGHIEM XUYEN CON PO BANG BIEN ECPT
(ELECTRIC CONE PENETRATION TEST)

Trong thi nghi¢m xuyén coén do dién (ECPT), khoidng céch giita cdc s6 doc tuy
thugc vao ngudi st dung thi€t bi (thong thudng 12 5 cm). Siic khdng miii q,, stic khdng
bén £, (va 4p luc nudc 16 rong u trong trudng hop CPTU) duge do riéng biét qua nhiing
transducer (bo chuyén tin hiéu) riéng biét.

Trong thiét bi CPTU, cidn ¢6 mot vdng d4 tham dé do 4p luc nuée 16 réng. Tuy
nhién, vi trf cia vong th&m nay lai chua dugc chufn hod. Phé bign nhit 13 vong tham
ngay phia sau ¢6 clia mfii con (u; trén hinh 2.16). Trong chuong nay, cdc phuong trinh
déu dugc phdt trién dya trén vi tri ndy cha vong d4 thdm.
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t6i cap dién

c) _
Hinh 2.13. Chi ti&t mdi cdn do dién
con do q,; b)codn doq,, fs, y; c) miii con ¢cb gén vong tham (CPTU);

a)
d) mdi cén khéng gan vong thim

v

Hinh 2.14. Hinh dang céc loal cén khac nhau va v] tri clia vong da tham
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161 cdp dign can xuyén

Hinh 2.15. Cac b phan trong xe CPT

Hién nay, mot loai ECPT mdi ra doi. Trong dé, g, f, vi/hodc u duge do truc ti€p
bing cdc sensor va transducer dat trong miii con nhu & trén. Pidm khdc duy nhat 1 tin
hi¢u truyén tir cdc sensor va transducer nay vé mdy tinh khong phai qua 161 cép dién
nhv & hinh 2.15 ma bing am thanh nhu sau: q,, f, vi/hoic u duge chuyén thanh tin hidu
am thanh, &m thanh truyén Ién doc theo cin xuyeén, sau d6, lai duoc. chuyén nguoc lai
thanh q,, f, v u d¢ luu vao méy tinh. Loai nay c6 uu diém 1a khong phai luén 18i cép
dién vao can xuyén. \

2.2.4.1. Bdo hoa vong d4 thdm trong CPTU

bé do dugc 4p luc nudc 16 réng chinh x4c, vong d4 thdm phai tuyét d6i bio hoa.
Quy trinh bfo hoa tuyét ddi vong d4 thdm rat khé khin:

1. Bit vong thdm trong dung dich dic biét chan khong it nhat ba tiéng. Qué trinh
bdo hoa "nén" duoc tro gitp bing séng sidu am;

2. Dung dich ddc biét thudng 1a glycerin d4 nit hét khong khi;

3. Khi lap vong thdm vao con, fuon Tuon gilt cho ci con va vong thim khéng bi mét
dung dich bang cdch nhing chiing vdo trong mét chau dung dich;

4. Néu myc nuée ngim khong phai ngay bé mit d4t, ta phai khoan 18 truée khi tién
hanh thi nghi¢m CPT. Trudc khi ha con xuéng 18, ta phai boc con trong mot

L
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mang cao su d& c6n khong bi mit dung dich. Khi con bt déu tién xuséng dat,

mang cao su nay s& bi thiing ra.

Vong d4 thim 12 mot cong cy hitu fch dé: x4c dinh 4p luc nuéc 18 réng u (tr 80,
gitip phaﬁ loai d4t, gitip xdc dinh muc nudc ngdm), x4c dinh dac tinh thim cla dat
(bing thi nghiém tiéu tén - dissipation test). Tuy nhién, néu khong cd kinh nghiém,
ta s gay ra nhiéu sai s6t lén do co vong d4 tham trong CPTU. Pé tranh sai sot,
nén thi nghi¢m CPT thudng (miii con khong cé vong d4 thdm), hodc tuf ché tao
mét vong thép bit kin xung quanh vong da tham.

2.2.4.2. Hidu chinh sfic khang miii trong CPTU

; &
, e 4p lyc nude 18 16ng ug
e | e .
i o prripee "ﬁ'a
R 16p cach nude
i oty m
o foe 4

L. ép luc nudc 16 rong g

7 s , A
Ty s6 dign tich a = —=.
Aq
Hinh 2.16. Hidu chinh dign tich cdn CPTU

Hhnh trén vé vong dd tham & hai vi ti: ngay sau cé con (ug) va ngay trén

mingxong (ug). Tuy nhién, phén nay chi dé cap dén vi tri ngay trén cd con (uy).

Ap lyc ma transducer do dugc ¢ miii 12 q.. Tuy nhién, trong CPTU, day khong
phéi 4p luc thyc tdc dung 1én miii con. Ap lyc thyc téc dung len mii con 1a . Ta 6
1ién hé sau:

QT-A?""‘qc-AT"‘UTAsb

trong d6 gy - stic khéng hi¢u chinh;
A, - tiét dién ngang mii con (thuong bing 10 cm®);
A,, - it dién ngang vong da thdm; Ay = A - A
Ay - ti€t dién ngang miii con phia trong vong da tham.
At —Ax
AT

= Qe =q, + U =g, +ug(L-2) 2.1)
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a= —’2—‘1 ; thong thuéng, a=0,80+0,82. Tu.y nhién, v6i mot s6 loai con
T _
chia hing Geotech va Pagani thi a = 0,58.

Uy (cen ky hi¢u Ia u hodc u,, tdc 13 ubehmd tip) 12 4 ap lyc nudc 16 réng do tai vong
da thim ngay phia sau cd con.

Néu vong d4 thim khong & sau cé coén ma lai & miii hoéc lung chung miii
con; 4p lye nube 16 1éng tai vong tham ndy 14 u, thi u.duge quy déi nhir sau:

uT:U()‘i"k (111" uo)

U, 1a 4p luc nude dia finh; k = 0 + 0,9 ty thude loai dat va vi trf clia vong
tham. :

Luu y S(rc-khéng'bén f,-cling phéi hiéu chinh néu ¢6 vong d4 thém phia trén mangxong (vi us)

Da s& cac phan mém luu gid & G, 0 file s6 igu gdc (raw dala); mot s6.phan mém (cua hang di kem véi thiét bi) cb
thé @4 higu chinh sén va luu gia tr qT & file nay.

2.2.5. CHUAN HOA 6 POC

Ngoai VléC hiéu chinh q; = q, + u; (1 - a) d6i v6i CPTU nhu & phuong trinh (2.1)

(véi CPT thudng, q, = q.), dé dién dich ket qua CPT, ta cdn mot s6 chuan hod sau:

1. Ty s6 stic khdng | Ri=1 /g; x 100%. -
2. Sic khang miii chudn ho4 (cti): Qen = qr/ /6've (g 67, do bing bar).
3. Biéu thitc nay cdn duge viét I Qo = i\/f_/_mi’—a- (pa 12 k¢ hieu cia 1 bar).
GVO pa ‘
4. 1/4/c'y, duge vigt 1a G, va goi la h¢ s6 higu chinh d6 sau. He s6 nay tudng duong
véi hé s6 C,, clia thi nghiém SPT; Qoo = gy x G,
5. Sifc khang mii chufn hod (méi - Robertson 1990): Q.= m.
G v0
6. Ty s6 stic khang chuén ho4: F = L x100%.
QT - GVO
-~ " ~  x 2 » uT - uo
7. Ap luc nude 16 rong chudn hod: B, = et
q'i‘ - GVO
trong do

u, - 4p luc nudc dia tinh;
o,, (hay 6,) - ing sudt tdng do ban than dét gay ra (dia tinh);
6’v0 (hay ¢’,) - itng sudt hitu hiéu do ban than d4t gay ra:

1

O, = O, - U,
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2.2.6. SO SANH MCPT VA ECPT

Xuyén con do dién cé do chinh xédc cac hon hin xuyén cén do co hoc vi nhiéu
nguyén nhén, trong d6 ¢6 céc nguyén nhan chinh sau: :

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

2. Két quéa clia ECPT do tryc ti€p tai mili va tai mingxéng cla xuyén; Con két qua
ctia MCPT lai dugc doc gidn tiép trén dong ho do dp lyc cta xy lanh. Néu dong ho
do dp chi 100 bar (bar con k¥ hiéu 1a pa), thi ¢ khi 4p lyc 1én xuyén chi con 90
bar do m4t mét lyc doc theo cén xuyén.

3. Miii xuyén va mangxéng cia ECPT 1a mot khéi gan lién, s6 do duoc x4c dinh bing
céc ddu do tryc tiép. Con mili xuyén va mingxong ciia MCPT ¢6 hai tir thé: roi va
tdch; trong khi d6, céin xuyén lam bing thép c6 bi¢én dang dan héi. Néu xuyeén tai
do sau 30 m, 4p Iyc truyén tir hé gia luc 12 100 kN, modul dan héi clha thép 1a
2x10° kN/m?, thi cin trong bi nén lai 1a:

PL 100 KN x 3000 ¢m
AL = = 3 7 n 2m8,5 cm
AE nx1,5/4cm x 2 x107KN/cm

Khi cdn trong duoc #n xudng (vi i c. trong hinh 2.11), do bién dang nén 1dn,
mangxong ¢6 khi khong bi kéo xudng theo, hodc bi kéo rft it, do d6 din dén céc sai
s8. '
Con s6 8,5 cm ndi trén 12 hoi cao, vi & nude ta, thudng ta chi xuyén dudi 25 m, tai
gia luc khodng 30 + 50 kN, nhu vay AL = 2,1 + 3,5 cm.
4. Thiét bi dién clia ECPT (céc ddu do-sensor) c6 d¢ chinh xdc hon hén déng hé do
- Iue cia MCPT. Tuy nhién, sensors ciing 12 mot nhuge diém ctia ECPT: Néu ngudi
str dung khong bist bao quén ddu con (bén trong cé nhing sensor rdt nhay cam),
khong bao dudng thuong xuyén, khong chudn hod (sensor calibration) thi céc:
sensor niy s& tham chi dua ra k€t qua sai. '

Ngoai ra, ECPT con cé nhfrng wu thé khéc so véi MCPT, vi du nhu, két qua cha
ECPT lién tuc hon so véi MCPT (5 cm/1 1dn doc két qua so véi 20 cmy/1 14n doc két
qua cia MCPT). ‘

Theo Kulhawy va Mayne (1990) [5], st khdng bén f, do duge tit ECPT thudng thap

f s -, Pl P 1
hon f, do tir MCPT; D6i khi <™ Ien t6i 2 v6i mot 6 dit cét. Tham chi f, cling khdc
s{ECPT}
nhau kha nhiéu khi cling thi nghiém ECPT véi céc loai con c6 kich thudc khéic nhau

St khdng mii q_ do dwgc tit MCPT va ECPT chi khdc nhau déi chit: & ddt réd, g
- do bang ECPT thudng 16n hon; ngugc lai & dat dinh, gy gzcpry nhO hon 4 guepr,- Hinh
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2.18 cho théy qr gepr, ~ 0,47 quycen™® (q, do bing bar).

“Trén hinh 2.17 (theo Schmertmann), khi g.ocpp < 48 bar thi

MCPT c6 xu huéng 16n hon do bing ECPT va nguge lai.

dp lyc miii do bang

Hinh 2.18 cling cho mt tuong quan twong tr: khi Qepverny < 33 bar thi 4p luc mii
do bang MCPT ¢6 xu huéng 16n hon do bing ECPT va nguoc lai.

z20 ' I

i I i
9\ .
.
Vo«
15} \ —
| M
e MCPT ® \x
S dTECPT | e

% A T TR Busng lien he
i i 1 & gitta MCPT va
85, £ 0 140 5 ' 20 ECPT
g, (MCPT) (kg/cm?)

Hinh 2.17. Ty s& v8 $& doc gitt Delf MCPT va Fugro ECPT (Schmertmann)

1000

; i ¥ f E T t l!l =: ] fs ¥ () i € & a‘[ ‘ ¥ 3 Vr‘v‘?
SO0 ]
200~ ]
g 100k N -
A i
l  spf -
O ba .-
£ ar - L
8 20 ]
o
14} o 3
5t MCPT &t sét/bui J
o
i anemm Fi F- 3 _
s Gouda D =
‘ y 4 B l 4.2 ‘l‘t ¥ 1 1 ..} il; g [ L l 2 a3 x 8
i 2 5 10 20 50 100 200 S00 1000

Y merr (Dar ~ kgfcm?)

Hinh 2.18. Tuong quan vé s& doc q, gita MCPT va ECPT (Kulhawy & Mayne)
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2 3. UBC TiNH CAC CHI TIEU CO LY
cUA PAT DUA TREN KET QUA CPT

2 3.4. GAC TINH CHAT VAT LY DUA TREN KET QUA CPT

'2.3.1.4. Phan loai dat dya trén k8t qua CPT
Tir vai chuc nam gén day, thi nghiém CPT d3 dugc ding dé phan loai dat tai hién
truomg. (Tai Viét Nam, viéc phan loai 44t hién trudng theo thi nghiém CPT lai chua
dugce stt dung nhiéu). . |
Di ¢6 hiang chuc téc gia khdc nhau dé xudt nhidu dé thi phan loai ddt khdc nhau,
d6 thi sau cang chinh xdc va chét ch€ hon so véi d6 thi truéc. Nhiing biéu d6 phan loai
dét ddu tién (cudi nhitng nam 1970) dya trén dic trung sau: vGi dat sét, ty s6 giita stc
khéng beén f, va stic khang miii q, thudng 16n; nguoc lai v6i ddt cat, ty s6 ndy thuong
nhé. Hinh 2.16 12 hai vi du ctia nhitng biéu d6 so khai d6. Trén hinh nay ta thdy ty s6
R; (tryc tung, v& bén tay phai) thudng c6 gid ui 1,1% dén 10% cho Qéc:loai dar i
c4t tho (k¢ hiéu a) dén bim (k¥ hiéu m). - : .
 Hinh 2.20, 2.21, 2.23 1a céc biéu d6 phan loai dét chinh xic ‘hon. Biéu dé hinh
2.23 14 moét trong nhiing biéu d6 chinh xdc va thong dung nhét cho dén nam 1986. Céc
bidu d6 nay vin dya vao stc khdng chua dugc chudn hoa. | |

4G0
300 11 L
o SN ~—
& 14 &
£200 2o @
y .
33
100 4.0
. 5.08 1
10
G W/
Cac viing: 1: Céat a: catthd g cat bui m: bun
2: Bui b: cat min h: sét ian byi a*: cat trung
3: Sét c: cat jan buyi i, k: sét quéa of két -
4: Ban, hitu co d, e, f: cat pha hluco

Hinh 2.19. Bifu 48 phan loai d&t sc b theo CPT {Laboratorium voor Grondmechnica)




. CHUGNG 2. THI NGHIEM XUYEN CON -

55

Sirc khang miii g, (bar)

By 0
T 29

)
o
1

—
T

B~ oo
[

38
3

- 400

8tee khang miii g, (bar)

P
Lo
'8 chat |
200 2= o ]
~Q
19 jl'(.Mhoé
=1 |
100 ReG— :
80 promt- — —— — 4
S U
OF Tcat |
VD1~
-l I I
ol !
20_’waimr__,._i
roi !
P
I |
10 : :
R
O~ =3
L P |
4y
| |
b
2 { . 1
04 2

Ry =f/q, (%)

Hinh 2.20. Phan logi dit (MCPT) theo Schmertmann (1978)

1 ! | ] H

1
Ty 8 strc khang f. / q, (%)

2

3 4

a. Bidu d6é n&m 1981

g 0 1 2 3 4
Ty s6 sifc khang £, / g, (%)

b. Biéu d6 don gian hoa

Hinh 2.21. Phan ioai dit theo Douglas va Olsen (1981-1984)
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Q(MPa) Au (kPa)

A , : 400
10177
oy o : 300+
cat chat

20044

5 100

cat trung, rd

bui 1&n sét, cling 0
277777 bui nhd, sét déo
- ST_setmém ost nhao 109
! | i q
0 02 04068 08 1 12 Bq 200

a. Senneset va Janbu (1984) ' b. Jones va Rust {1982)
Hinh 2.22. Phan loai dat dya irén k&t qua CPTU

Biéu dé & hinh 2.22; 2.23b va 2.24b ra doi khi CPTU bét ddu dugc trién khai rong
hon. Vi cdt roi (khi bi cdt thi thé tich méu bi nén lai), v (hay uy) x4p xi 16n hon va
bling 4p lyc nuée dia finh u,, do d6 B, ~ 0,1 + 0,3. Vi dit sét, do tinh thdm kém, khi
Xuyén ti€n xudng d4t, nude khong kip thodt, do dé u; 16n hon khé nhiéu so véi u, (do
dé Bq > 0,6). Piéu nay phéan 4nh & hinh 2.22a; 2.23b va 2.24b.

Tuy nhién, vi qud trinh bdo hod vién dd thdm va giit duge cho né van bdo hoa
trong qud trinh thi nghiém 1d rdt khé, boi v@y nhidu tdc gid khuyén chi nén thi nghiém
CPT, khéng nén thi nghiém CPTU va do dé khong ding cdc bién dé 2.22a; 2.23b va
2.24.b. :

Sau d6 con nhiéu tdc gid khéc cai tién biéu dé phan loai dét theo cdc s§ doc
chudn hod, tuy nhién biéu dé theo Robertson (1990) & hinh 2.24 12 thong dung nhat.

Tuy nhién biéu d6 hinh 2.24 khong phit hop véi d6 sau nhd hon 2 m (khi chudn

—Q 2 . 2 ~ » ~ 5 “ ~
hod theo Q= gim—’——"o , & d0 s&u nho hon 2 m, thi ¢’ thudng nho hon 0,35 bar, vi thé
g v0
Q, rét 16n mic di d4t yéu). Vi do san nhd hon 2 m, ta nén ding biéu d6 2.23.

Céc ving trén biéu d6 2.23:

1. D&t hat min, nhay cam 7. Cat byi t6i Bui cat

2. Hitu co; bin 8. Bui cat t6i cat

3. Sét 9. Cat

4. Sét16i bui sét 10. Cat t8i Séi cat

5. Bui sét t&i Sét byi 11. B8t hat min rét cing (%)
6. Sét byi t6i Cat by . 12. Cava cat rat cing (*)

(*) Bat bi xi méng hoa hodc qué cd két



| CHUONG2. THINGHIEMXUYENCON Ty

00

R

8

-

Stte khang miii g, (bar)

3 " & R ﬁ.
‘T s8 s khéng £, / q, (%) - Ap lvc nude 18 réng chudn hoa B,
Hinh 2.23. Phan loai dst theo Robertson (1986)

1600

1000 po—ey | 3 T 1 T L

- 3 100 |- -
100 - E 3
- 5 & - :

LN
e

-
(=]

T T T

Sttc khang xuyén da chudn hoa Q.

- 1 o ;
]
RN T VAT o |V 4 -
1 =04 [~} G4 o8 12
v . , f
Ty 86 chuén hod F=—-—=— (%) B,
T Gvo

] Hirh 2.24. Phan loai dit theo Robertson {1991)

Céac'ving :

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

2. Hitu co; bun 6. Cat

3. 8ét, sét lan it bu 7. Cat t6i sdi cat

4. Byi, byi 1n sét;sét nhidu by 8. Cal/ & cat rit cimg (qua cf k&b

9. Bat hat min rat ciing (qua ¢ két)
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2.3.1.2. Banh gia trang thal cha dat dua trén két qua CPT

Quan hé sém nhét giita g, va D, (d6 chit twong d6i ctia ddt cét) duge dua ra vao
khoéng 1956 bdi Meyerhof nhu & bang 2.3.

Béng 2.3. Trang thai ciia cat theo Meyerhof

a. (bar » kalem?) Pd chit D,
0-20 RE&1 13 < 20%
20 - 40 RO 20-40%
40 - 120 Chit viia 40-60%
120 - 200 Chat 60-80%
> 200 Rt chat > 80%

Sau. d6, céc tdc gia khéc cdi tién duge quan hé chinb xdc hon (hinh 2.25 dén
2.27). Kulhawy ma Mayne (1990) tap hop s6 ligu cta Robertson & Campanelia
(hinh 2.26), cling rit nhiéu s6 litu khic dé xudt quan hé khé thong dung sau (tuong ty
phuong trinh (3.7) ctia thi nghi¢ém SPT):

1 | -
D, = q (2.2)
\ﬁos. Q..0cRY1 % |

trong d6 OCR - h¢ s6 qué c& két (xem phén 1.1.3 - Trang théi ng suflt cha dat);

Q, - hé 8 dac trung kha néng co do nén clia cat:
Q, = 0,91 cho cét c6 kha néng bj co cao (nhiéu hat min, hat mica...);
Q, = 1,0 cho cét ¢6 kha ndng bi co trung binh (it hat min, ...);
Q, = 1,09 cho cét c6 kha nang bi co it (cit thach anh, ...).
Quan he & hinh 2.27 (Jamiolkowsky) duge diing phé bign hon ci:
Néu q, va o, do bing bar thi D, » 68 x [ log{q..)-11;

Néu q, va o, do bang t/m” thi D, ~ 66 x log(q. / Vo' ) - 98.

Jamiolkowsky con cho réng, gid tri chinh xdc hon clia D, phai dugc higu chinh
béi Kg = 0,9 + D,/300 theo cong thic sau: ‘

D, ~ 68 x [1og[ﬁfiJ 1] (2.3)
Kq

q,=9./40, 9. vac’, dobangbar.

Miic dit chua ¢6 nghién ctiu nao vé dnh hudng clia gia hoa (tudi cha ddt) dén D,
tuy nhién, Kulhawy va Mayne (1990) cho ring, ta ciing cdn giam D, di mot dai luong
1a C, (phuong tinh 3.8) nhu ta lam véi két qua SPT (phuong trinh 3.7).
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q. (MPa)

£ 1] a0 35 40 EG &0
@ o

g KN
¥ wel- Cgtay Y] | = f;
Y )
g B
;Q, 208 - wd S50 %
& -
£ ;:
= =00 - - ot
= 2
P e
2 %
g 400 3~ - 200 W
Poe é_‘

SCOP  ogmpauso En %M B0 D=0 % |

N H L) 1

C, = 157; C, = 0,55; C,=2,41; R=0,96
Hinh 2.25. B$ chit tuong ddi D, clia cat Ticino c8 két binh thudng (Gia sir K,=0,45)
{Robertson va Campanella, 1983; Baldi va cdng sy -1988)

© 100 200 300 - 400 500, (bar)

AR

VR

Ung sudt ban than (ding) o'y, (bar)
s -
o

0,5 40% D= 80% E
!

©: Cat & md Hilton tinh co do nén cao (Schmertmann, 1978),;

@: Cét Ticino tinh co do nén trung binh (Baldi v& cong sy -1982);
®: Cat Monterey tinh co do nén thdp (Villet & Michell, 1981).

Hink 2.26. Quan hé D, va g, (Robertson va Campanelia, 1983)
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'TLY A
Y -

MERED; j

-
o S 0 805 108,
R v

10 kPa

= 0,1 kg/om? =

g, Va o",, do bing t/m?
Hinh 2.27. D, cha cét ¢& két binh thudng (Jamiolkowsky va cong sy-1285)

Vé trang théi clia ddt dinh, quan hé gitta LI (46 sét, con ky hléu 12 I, hoac B) va
q, ¢6 thé so bo theo bang sau (Szechy va Varga, 1978): |

Bang 2.4. Trang théi cla dat dinh

¢ (CPT) L trang thai
<5 >0,5 mém

5-15 0,25 +0,5 déo ciing

156-30 0+0,25 nda cling
30-60 -0B+0 cing
> 60 <-0,5 rét ran

Tit bang trén, ta ¢6 thé thi€t lap phuong trinh x4p xi saw:

LI=(-0,06 .q° + 6,36 . q> - 357 . q.). 10" + 0,66
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2.3.2. DANH GIA TINH THAM CUA DAT DUA TREN KET QUA CPT

‘Dua vao dé thi phan loai dét hinh 2.24, Roberts'on' ciing d& nghi bang dudi day
udc lugng he s6 thdm k d6i véi 9 ving dat trén dé thi 2.24. Bang ndy cling cho ta méi
lién quan giita cdc két qua cla thi nghiém SPT véi thi nghiém CPT.

 Béng 2.5. Hé s8 tham k; ty s6 ¢, / Ny,

| Nhém Tén dat | Ty 88 ar/ Ny, Hé s&
. . ' (CPT so vGi SPT) | thimk
. ‘ .' ~ {cmls)

1| D4t hat min, nhay cdm ‘ 2 _10°%

2 |Hiwes;ibin . . 1 | 10°
3 | Sét, sétlan it bui \ 15 107

4 | Bui, byi 1Bn sét;sét nhidu bui 2 10

5 lcatlBnbwi = - 3 104

6 | Cat _ | 45 107

7 | cattsisbicat 8. 10"

8 CéaY a cat rat cling {qué cd kéf) 2 B 108

9 D4t hat min rat eling (qué o6 k&t 1 10

2.3.3. DANH GIA TINH BIEN DANG CUA BAT DUA TREN KET QUA CPT
2.3.3.1. Banh gia médun biéh dang cla cat dua trén két qua CPT

Médun bién dang khong no hong M (con ky hiéu la E):
Nhiéu tc gia ki€n nghi c4ch udc tinh moédun bién dang khong né hong nhu sau:
M=aq, " (2.5)

Hé s6 o thuong tir 3 dén 8. Tuy nhién, hé s6 o thay déi khd manh, tuy theo do
chat, d¢ co két:

Véi dat cd két thudng (NC) thi: o~ 10109 -00075.D, .
Con véi dat qué c6 két thi o~ 10878~ 0-0122‘- D,

trong dé6 D, (%) - d6 chat twong doi.

Nhu vy, véi cat chat, thi o =3,3+ 5,5 .

Véi dit c6 két thudng (NC), Baldi va cong su (1981) uée tinh modun bién dang
khong nd hong M qua q, va ¢’ nhu & hinh 2.28. Tir hinh nay, ta thdy o =3 + 11.

Con védi dat qué c6 két (OC), hinh 2.28 clia Jamiolkowsky va cong su (1988) nén
duoc sit dung. Trong hinh ndy, ¢’ 13 trung binh chung cia ba Wing suét chinh:
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o OhtO O 6 (L4 2Ky)
i 3 3

(2.6)

Modun bién dang né hong E:

So s4nh véi thi nghiém nén ba truc, Robertson dua ra quan hé & hinh 2.30 déi véi
cét c6 két thudng (OCR = 1). Trén do, ta thdy: ;2 vaEy,~ 1,33 q..

E,; va By, dugc dinh nghia nhu sau: Trong thi nghiém nén ba tryc, Gng suflt cuc
dai ma miu cé thé chiu duge 12 67,6 Eos 132 modun bign dang twong tng véi diém cé
o’ =25% o’_,; Tuong tu nhu vy véi E,.

Khi OCRz1, Baldi va cong su dua ra d6 thi 2.31 dé uéc lugng E (trén hinh v&, E
twong tng véi bién dang & = 0,1% trong thi nghiém nén ba tryc).

2.3.3.2. Danh gia mddun dan hdi (tic thai) clia sét dya trén két qua CPT

Hién tai, chua cé trong quan nao c6 do tin cdy 6t dé uée tinh modun E, truc ti€p
tlr két qua chia CPT.

2000 ,
o chit vifa . o, =48% . ‘
+ Cchat e | = TA%, P © Bhars
. s T8t chét o - Bodh ;%FMW
'(‘gn I 5&& ...... q. }
% A BOrs
o |00
=)
5' glg'
£ 200 T
: ol e G 1
b g
ﬁ O " l
Q [s}4) 200 3040 400 500

g, (bar = 100 kPa)
Hinh 2.28. Mddun bign dang khéng nd hong clia cat ¢d k&t thudng (NC) (Baldi-1981)
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24 |- ~ \ -
M oAl o _
2l [q=CoreE) 0on exnlcyon)
st ! 0 & C,=14,48
‘ C,=0,116
C, =0,313
M C, =-1,123
e R =0,95

o’ xem phudng

trinh (2.6)
2! f , L |
t 2 5 to Hé 56 OCR
Hinh 2.29. M: Médun bién dang khang nd héng clia cat OC
{Jamiolkowski va cong su -1988)
800 — = 900
o chit vita, b, -48%
vo = Tz dbare 4750
a0 -+ ehat o, = 7O% ¥ =,
4 rEtchst o -v0% .3 he:
P
a.
480 Eafﬁzﬁ/ 1600 3
7]
/‘4’&,2 bare g
— . (=2
g 300 f’" 450 ‘%g
3 tkar o @
LLt ‘ e o
[
&
e
el
o
‘8
o
o

Médun ¢b nd héng tai 50% (tmg siat pha hoai

2060 a"’"ﬂﬁ bar - 300
?’n
G0 — {50 3
] g
L
J . €a ,
o ¥ ! , O
Q 100 cO 300 400 500
gy (bar) '

Hinh 2.30. Mddun ¢é né hdng cla cat c6 két thudng
(Baldi va céng su - 1981, Robertson & Campanella - 1983)
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1T 7 Frviid i

24

204

16
El
qc ‘

’ g9
0 N JONUEN WU N N B W i =

300 500 1000 2000 3000 VO w

Hinh 2.31. Madul ¢6 nd héng ctia cat (Baldi va cong sy -1981)

2.3.3.3. Banh gia médun bién dang cta sét dya trén k&t qua CPT
Mayne (1988) sit dung ECPT va kién nghi twong quan sau:
M = 8,25 (g; - ©,) 2.7)
trong 46 o, - ting sudt ban than (tong);
| Gr =4 + Uy (1-2);
v<;’1 xuyén con khong c6 vong d4 thdm thi gy = q..

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

Béng 2.6. Médun bién dang khdng nd héng M

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

720 Sét c6 36 déo thap (CL) 2+5
>20 1+25
>20 a7 3+6
<20 Bui c6 d6 déo thap (ML) 123"
<20 Dit dinh d6 déo cao (MH, CH) 2+6
<12 Bui chita hitu cd (OL) 2+8
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- | Binva sét chila hiu co (P, OH)
<7 B0 <w <100 1,5+ 4
- 100 < w < 200 1+1,5
o w > 200 0,4 +1
20-30 | D4 phéin - 2:4
<50 , 2
_>100 cat 1.5

Chiy: Sanglerat & gap c& db lin tir bién khi uGe lugng M theo béng 26. N6i khac di, khi ta sir dung M & bang 2.6 48 dy

bao 80 i, thi d6 1 tng d6 1dn &n dinh (S..).

2.3.3.4. Danh gia modun cat dia trén k&t qua CPT

ma\(

han (bién dang 16n), médun cat thudng bé hon nhiéu (G =5 +10% G,
Véi cét c6 két thudng (NC), Imati va Tonouchi (1982) cho ring:
G_,.~0,5 .9, bar
Con Tamiolkowsky vh copg st (1988) cho rang: |
G ~301(5 -0,08 184131‘ bar
o, tinh theo phwong trinh (2.6)

2500/~ Arers

2pon i~ / i & mdmm
k2]
T - (qsmams}
£ 18005
:
]

1000 ~ opbar

200

: i i e §
¢ (fele) 200 300 400 §00

q, (bar)
Hinh 2.32. Gy, clia cat c& két thudng (Robertson va Campanella, 1983)

(hinh 2.32) 13 médun cit dué‘l bién dang nho (dong). Khi chm tinh tai dai

(2.8)

(2.9)
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 2.3.4. DANH GIA HE 5O AP LUC NGANG TINH K,

VA HE 86 QUA CO KET OCR
2.3.4.1. Danh gia hé s§ K, clia dat cat dya trén k&t qua CPT

He so :qué o6 k&t OCR (tic 1a Ro) cha dit cat ¢4t khé wéc tinh duge bang thi
nghiém hién trudng ciing nhu trong phong, vi vy ta phai sir dung phuong trinh (1.16)
dé x4c dinh. Hé s0 nén ngang K, dugc xdc dinh bing phwong trinh (1.14), (1.15) hodc
bing c4c phuong trinh clia Marchetti hodc Kulbawy duéi day. ,

Marchetti (1985) dé xudt tinh 2.33 & uéc tinh K,. Nhu vay, ta phéi két hop két
qua clia ca CPT va DMT, vi vay d& xudt nay hiém khi dugc dung, Vi 14t it khi c4 hai
loai thi nghiém nay lai cing dugc thue hign o lan cin nhau. Phuong trinh don gian hod
ctia hinh nay la:

K,=0,359+ 0,071 K- 0,00093 (q./6" ) (2.10)

trong d6 Ky, - chi s6 nén ngang DMT.

Kulhawy va cong su (1989) dé xud tinh 2.34 cling phuong trinh sau:

25
@e/p" .
K, = i [ 57, (211
07 g5 oDr/20

s, ©

o g-éi’ R S nf

;

-
L
| e

0.2 , . - Lot :
] 2 % 4 & 6 g 0 * 15 240 -

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

ing sult ngang ¢, (bar)

Sire khang milf q, {bar)

Hinh 2.34. Udc tinh K, tir thi nghie}% CPT (Kulhawy va cong sy -1989)

2.3.4.2. Danh gia hé sé K, va OCR cua dit sét dua trén két qua CPT

Mayne (1986) wéc tinh OCR dya vo s& liéu thu thap duge & hinh 2.35:
OCR~0,29¢q,/06’°,, (2.12)

Con Robertson (1990) dé xust dudng cong uéc tinh OCR & hinh 2.36 dua vao sic

va

khang chudn hod Q, ___ﬂl.,..:mm

Can ctt vao thi nghiém CPTU cling cic s6 liéu & hinh 2.37, Mayne va Holtz dé
xuét quan hé sau:
OCR ~ 0,325 Q; = 0,325 (g, - 6,.) / G, (2.13)
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Hinfr 2.35. Quan hg o, va q, (OCR = o,/ ¢’} (Mayne, 1986)

Geor =~ Pup

PRl e e

Feo

&0,

9 k-

i DATA Froes WROTH (1996)

1%

248.7

254

167

i

PidA

EL*]
B8

ol
1

QCR

148

Hinh 2.36. Quan hé OCR va Q; (Robertson, 1890}
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Hinh 2.37. Quan hé OCR (=o' [0’ ) vdi Q; (Mayne va Holtz, 1988)

Sp— ¥ 1
K=0.10 lgy-2,0) /5,
in=87, r2=20.818,
4  5.0.:0.54) -

i
L

ol
i

'»,0%.’/6 12 loai sét khéng ndt né
5 loai sét nitt né

¥ . ) I .
20 30 40 5¢
Q= (gr -0}/ o'y,

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

Kulhawy (1989) dya trén s6 liéu & hinh 2.38 dé xuft quan hé wéc tinh K, sau:
Ko~0,1Q,=0,1(qp-0,)/6,, . (2.14)
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K, ciing c6 thé udc tfnh qua phuong trinh (1 13), v6i @’ 12 géc ma sat trong hitu
hiéu chia d4t sét (thi nghiém cht CD). Thong thudng, ¢~ clia sét c6 gié tri tit 20 dén 30°
~ (phuong trinh (1.21), phén 1.2.4.2). -

Ngoai ra con nhiéu quan hé khéc gitta OCR, K, va 4p lugc nudc 16 réng (4, ...) do
duoc trong thi nghiém CPTU. Tuy nhién, 4p lyc nude 16 réng chi do dwge dudi muc
nwéc ngdm, hon nita, viée giit cho vong thdm bao hod 14t khé khan trong CPTU, nén
¢4c quan hé d6 khong dugc trinh bay & day. |

2 3.5 DANH GlA sUC KHANG cAT cOA DAT DUA TREN KET QUA CPT

2 3.5.4. Danh gia stc khing cit cha dst cat dya trén két qua GPT

Ban diu, Meyerhof (1956) dé xudt cach udc tinh @ dya trén bang 2.7 (tuong
duong v6i phuong trinh ¢ = 10° g, - 0,0038 g2+ 0,4458 q, + 22,5). Tuy nhién, bang
nay nay chi cén phi hop v6i d6 sau nhé hon 2 hodc 3 m. Vi do shu 16n hon, ta s
dung nhilmg d6 thi quan hé¢ chinh xéc hon nhy & hinh 239 va
2.40.

Bang 2.7. Bang udc tinh ¢ clia Meyerhof (1956)

-
( q, (bar) <20 20 = 40 40 + 120 120 + 200 > 200
t

rang thai_| rét roi £ chit vira chat réit chit

? < 30 30+ 35 35+ 40 40 + 45 > 45

Quan hé & hinh 2.39 duoge dé xudt boi Robertson and Campanella (1983) la:
o ~ arctg[0,1 + 0,38 . 1og(q./ 6”.0)] (2.15)

Quan hé & hinh 2.40 dugc tap hop tir nhiéu ngudn s6 ligu boi Kulhawy v Mayne
(1990) 1a: 5

o~ 17,6 + 11 . log(qe,) . (2.16)

* Trén hinh 2.41 mink hoa céch tinh chia Marchetti (1985). Ta déng tir tryc tung gid

o

tri /0"y I UC hoanh gi4 trii K. Giao diém cta hai dudng déng 12 diém tuong Gng
vGi gid tri ¢ (céc dudng cong ngang).

Néu diém d6 nim trén duong K =1 - sing (dudng cong ding) thi d4t nay 1a c6
k&t thudng. Con néu dudng do nAm bén phai dudng K = 1- sing thi dét 13 qué cd keét
(Kooc > Kono)- -

Nguoc lai, néu ta bi€t g, va @, ta c6 thé ding hinh 2.41 dé wéc lugng K.
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o 100 200 300 400 500 g (bar)
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3.5

e

4‘@

Hinh 2.39. Quan hé gilra sirc khdng mili va géc ma sat frong 0
{Robertson, Campanelia 1983)

A 4 ) ¥ '{ LA B dan'y [ ) ] ¥ i T Y
T . 5 4 405 4 )
scn:- Py l'f.efi!.o JQG[(QJ%!/(%@/Q&} 3«@ ~ -
" {n=633, %:0640, S.0..2.8% O =
ase [ -
o 40— -
35° ]
’ N ]
309/ Ky higu dic; dat (OC) ]

i 8 o Cac ky hidu khac: dat NC

| S
1 : ' 8 1 P A ‘
) 20 50 100 200 560 1000 U =d. H0',0)"

Hinh 2.40. Quan hé gilta ty $6 q, / o’,, va géc ma sat trong ¢
{Robertson, Campaneila 1983)
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qﬂ l €;”\v‘fi

104 .Mﬂ o

oz 05 ! Ko s
Hinh 2.41. Quan hé d., o', K, v3 @ (Marchetti, 1985)
2.3.5.2. Danh gia stic khang cit ciia dét sét dya trén k&t qua CPT
s, thudng duge udc tinh qua thi nghi¢m CPT qua biéu thic sau:
_ 97 -G, 2 3 |
S;= N (q, va 6, do bang bar) 2.17)
5 | .
Tuy nhién, N, thay déi 4t nhidu phu thudc vao loai con va loai dét (hinh 2.42).
Konrad vi Law, sau d6 12 Keaveny va Michell cho ring, N, c6 thé wéc tinh nhur sau:
N, =2,57 + 1,33 . [ In(G/S)+1 ] (2.18)
Trong phuong trinh trén,"G 12 modun cit cha dat. Con S, duge tinh 1ap qua
phwong tinh (2.17) sl dung gid thiét ban ddu 1a N, = 11 v6i MCPT va N = 15 véi
ECPT. R |

50 . S , S : !

3
. Ng# 4.5 0, 12 134 15 16
vs Eﬂ' A Y -y 17
ok - $’ \&/ &fr/ CxA < 7
3/ @S P 41?“,
& L& < /"“ﬁ #
2ok ,/ 5 F M 4 t‘%. t\ﬂ":)"’:‘c\(

) ; 5 BT s T T y
} _ ?:r e ,ﬁ,’ /f/ws-: il 28
sl ’I 6:;?/ ,///{,,/ -, B

! G Sl S T a8 R
/ / "/”/"f’/ <A >
o/ ///’/‘f"////" -7 e
I LT T & 50 |
/ //04’4’ d’}ﬁ"/ ’// we\ e 50
‘ .
I st e am g
osl [ BT T e T SRR
//f'e":’/’ —— o e 1
4 ’*"‘;f .-ﬂ"":- -——
===
ol =F ) 1 1 L i 1 1 i
c o 20 30 40 50 (.- Oy, (bar)

Hinh 2.42. Cac gi4 tri cta Ny
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Ngoai ra, S, con dugc uéc tinh (13p) qua dp lyc nude 16 réng thu dugce tir CPTU
nhu & hinh 2.43. Trong dé, A, 14y theo bang saw:

Béng 2.8. Gia tri A,

piat sét nhay cam cd két thudng gua of két it rit qua cé két
A, 1 1,5+3,0 g+132 03+-07 05+0
Y 500
3 200
« H)
=150 o vong thim &
“90 g @ sau c6 con
10 ]
. L+
o RA
o 5
=0
A ap luc nude 18 Bng v 1
: ) do ngay sau cf ctn
1 i L 1 3 i E 1 1
0 .} & o 2 0
TY 86 Np,=——
~ 5O
L+ » Vong thdm &
) Q. - 200 muii con
=g <100
o 'U 5 w50 -
20 24
O
=43
mE
- " ":'l
he s | AT
‘ ' =11
ap lvc nuoe 16 rdng
o u do § mdi con ]
) i I 1 ] } ] i - T
:H] 8 <] 4 2 1

Au
TV 86 Ny,=—=>
y A S

13

Hinh 2.43. Udc tinh 8, tir CPTU

Po nhay cam cilia dét sét ¢ thé tam thoi uée tinh béi hinh 1.9 (NAVFAC) hodc
phuong trinh trong d6i sau clia Schmertmann (1978):

S~ (6+ 10) /R, | (2.19)

R=f,/ G .100% (xem phén 2.2.5).
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2.3.6. DANH GIA TINH BIEN LOANG CUA
DAT CAT DUA TREN KET QUA CPT

- Dy 0.05 0.1 015 0.2 2025mm
< :
; i . i )
@ c\’ t_;ién Ioﬁﬁg
«
© =k!'u“)ng S
FEETE bién loAing ~
o C). ;b |
= f
5 _ _
% { o P o ,.‘-.i!.m‘.. ,
b " ___Bhibala & Teparashka
7 o (1988) !
. , o — Robertson &
5 ‘Cagpanella (1985)
-.‘8 . | L : L) - .
S IR DU SRS SO AU FISU [ TS B
0 40 B0 120 - 160 180

‘ o Yen'chnes = '
. Pa ag.,

Hinh 2.44, Kha néng hod 18ng clia cat

Hinh 2.44 minh ho#-qusn diém ciia Shibata-Teparaska (dudng lién nét) va cia
Robertson-Campanella (ditdng 4t nét) vé kha nang hod 1ong (bién lodng) cha cét.

Phu thudc vao Dy, (Kich ¢& trung binh ctia cdp phdi hat), néu diém c6 toa do (t,/:
6’.,; qQ.,) NAm bén trii dudng cong clia hinh 2.44 thi dit c6 kha ning bién lodng dudi
t4c dung clia dong dat. '

Phuong trinh ciia Shibata v Teparaska la: dat c6 kha ning bién lodng khi:
Ty / o' vo —0,1
11/ O'yo+0.1

I

g, < C, [50 + 200 (2.20)

] = qcn clin ¢6

trong dé _
C, = 1 v6i ddt cét ¢6 Dyp 2 0,25 mm;
C, = Dysy/0,25 v6i dit ¢6 Dy, < 0,25 mm;

Céch x4c dinh 1,/c”,, xem phan 1.1.6.
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2.4. UNG DUNG TRUC TIEP KET QUA CPT
VAO THIET KE MONG NONG

2.4.1. DU BAO sUC CHIU TAI CUA NEN DYA TREN KET QUA CPT

Céc phin duéi day trinh bay nhiing phuong phdp dy béo stic chiu tai cyc han g,
du6i méng nong. Stic chiu i cho phép s€ 1a [p] =g,/ F,, véi F, 1ah¢ s& an toan.
2.4.1.1. Céch tinh céia Schmertmann (1978)

Schmertmann (1978) cho ring véi méng nong c6 h, /B <1 ,5 (Ty s6 chiéu sau
chon mong va bé rong mong <'1,5), thi c6 thé udc dodn sidc chiu tai. gicn han nhu sau:

1. Nén cdt: |
Moéng bing:  q, =28 - 0,0052 (300 - g,/ pa)'* , bar 2.21)

Méng don: g, =48 - 0,0090 (300 - q, 5/ pa)"* , bar 222

Céch tinh nay dugc cho 12 dyra trén d6 thi 2.45 ctia Awkati (1970)
S B E S S e R B S S R e

40

. ¢, (bar)

10

T T R T T LA NV MO R SN WO A
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 Ge{bar)

Hinh 2.45. Sitc chiu tai clla méng ndng trén nén cat
2. Nén sét: |
Méng bang:  q, =2+ 0,28 g, 45, bar (2.23)
Méng don: q,=5+0,34 q, 1y, bar (2.24)

q. 15 duoc tinh nhu sau:
Qorn = (GerX )™ (2.25)
trong dé
q., - gid tri trung binh cha stc khing mii & 16p ddt tir O dén 0,5B dudi d€ moéng;
q., - gid tri trung binh tir 0,5B dén 1,5B dudi d€ moéng.

Céch tinh nay c6 nhuge diém 12 sic chiu tai du béo khong phu thudc kich thudc
méng, vi vay chi nén dp dung cho nhitng méng c6 bé rong nho (< 3m).
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2.4.4.2. Cach tinh ciia Schmertmann dya trén Terzaghi cho nén céat
q=qN,+1/2yBN, (2.26)
trong 46 q- tai trong bén than cac 16p dat trén ddy moéng, hodc tai trong bé phan ap:
q=7he )
B, h, - bérong va chiéu sau chon mong;

N, =Ny = 1,25 o1z
2.4.1.3. Céch tinh cia Meyerhof (1936) cho nén céat

B h_
= g (1 + =2 2.27
qu QCB 12( B ) ( )

trong 46 g - gid tri trung binh stic khang miii & 1B dudi d€ moéng;

B, h, - bé rong va chiéu sau chén mong, m.

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

Tand va cong sut dé xudt cach tinh sau:

1. Tinh q, znhu cdch tink ctia Schmertmana.

9. Tinh d0 sau chon méng quy déi nhu sau: 0.5%

z=h, ‘a.
D, = 2 Ahi“-*‘qc' (2.28) 0.4- sét nit né
~
: 2=0 Jers e

S I B2 0 AR

trong d6 h,, - do sau chon moéng thuc;

0.3
D, - do sau chon méng quy ddi;

Q. - Stc khang xuyén mii cta p 02F e
dst c6 do day by 1 2 3 4 5 6
Rd
3. Tra hé s6 stc chiu tai R, ti hinh 2.46 dya trén Hinh 2.46. Hg s& sirc chiu tai R,
R,=D,./B.

4. Stc chiu t&i giéi han la:

Gu ™ Rk (qc TB O-vo) + Gy,

Ngoai céc céch tinh trén, ta con €6 thé wéc tioh © hoac S, tir CPT, 16i tinh stc
chiu tai theo céc céch tinh truyén théng.

Né&u méng chiu tdi trong léch tam, hodc méng trén méi déc, hoac d&€ mong
nghiéng, v.v. thi sic chiu t3i cén phai hiéu chinh (vi du theo céc h¢ s6 cha Hansen,
Terzaghi).
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2.4.2. DY BAO BG LUN ON BINH CUA MONG DUA TREN KET QUA GPT
- 2.4.2.1. Cach tinh cia Meyerhof cho nén cat

Céch tinh nay cyc ky don gidn (va kém chinh x4c) nhu sau:
S O'gi B
- | 2.29
2q.p ' ( )

trong d6 q . - gid tri trung binh sttc khdng miii & 18 duéi d& mong.

2.4.2.2. C4ch tinh clia Schmerfmann cﬁd né‘n'cét

. 4t G4t |
T : .
7 : o, o _
: i’ ‘ flil - 01 02 03 04 05 08
< . . B 1 N i ] k Ezpl
> B/2véi méng don ' ’
B v8i moéng bang : 1
g gbang B/
1 :
Ey | o
= -i— | .\é B
- Riy]
-3 biéu d6 qc ©
SETTT =
-t:’:_" k)
“ s e =
==—m— 3
?Zﬁ" <OZB
= =
3B
=
4B
Hinh 2.47. Biéu d6 g, Hinh 2.48. Cach tinh 13n

thec Schmertmann

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

N Izi AZi

$=C, G0’ (2.30)

frong d6 C, - hé s6 hi¢u chiﬁh do d¢ séu chén méng:
C=1-05.0"/0";
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C, - he s6 tinh dén do lin tir bién:
C,=1+072log (10t);
o’y - Gng suft gay lin & d€ méng:
' a=p-0
G’, - ing sudt ban than & mic d&€ mong (hinh 2.47);
o’, - ting sudt ban than & mte B/2 (méng don) ﬁoéc B (méng bang) tinh it dé
méng; . |
N - s6 16p ddt phan 18, & mdi 16p phan t6, 4p lyc xuyén 1a hing s6 vi 1a q;i;
Az, - bé day 16p phan 16;
X. q - modun ctia 16p phan {6 c6 xét dén hinh dang méng:
x = 2,5 v6i méng don;
x = 3,5 v0i méng bang;
Véi dit qué o két, thi gid tri x dugc tang tir 1,5 dén 2 14n tuy thude
mic do qud co két.
L; - hé s6 lin o6 duoc tir 1 trong 2 dudng gép khic & hinh 2.A8:
Méng don: Putng gap khic bat dau tit (0,1; 0) di dén (I, B/2) v ket

thiic & (0, 2B). L,,1a h¢ s8 lin cyc dai c6 gid tri la:
")
L,=0,5+0,1 |—& (2.31)

Méng béng: Dudng gip khtc bit ddu tir (0,2; 0) di dén (I,; B) va ket
thic & (0, 4B).

Néu sit dung mdy tinh dé tinh 1én theo c4ch tinh nay, ta khong cén chia 16p va
tinh g, trung binh cho méi 16p nhu 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 khéc va thdy rang, gid

S .
tri trung binh cha Sshwermam. 13 1,50; d6 léch chudn la 0,74 Céch tinh cla
Do thye t&
Schmertmann trong khodng 30% céc trudmg hop 12 ude dodn do liin 1én hon thuc t€
_(t(xc 14 an toan).

Ngoai ra, ta c6 thé ude tinh E (hoac M), C, C, tir CPT, 181 tinh lin theo cac cich
tfnh truyén théng. Sanglerat (1972) xem xét 19 méng thuc t€, ong ude tinh 46 lun theo
phuong phép cong lin phan t6 truyén théng (phuong trinh 1.3b), véi gid tri modun M

Py - 2 » s . . ! b S nglera 4 :
trong bang 2.6. K&t qua 12 gid tri trung binh cua senglemt 13 1 47 36 léch chuan la 0,53.
Pathuc €
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2.4.2.3. Céch tinh ciia Buisman va DeBeer cho nén cét |
Pay 1a phtrdng phép cong lin timg 16p, do lin mébi 16p phan 5 1a:

: C vo + O

=18 =3 TCR.Ah; . log T2 7

1
c S vo

(2.32)

trong 46 Ah, - bé day 16p dat phan t6 thit i;
O O - ing sudt ban than vi Ung sut do tai trong ngoai 'ta}i giita 16p phan t6;
C,- chi 86 nén so cip;
C, - chi s6 nén thit cép; | | i
V6i dét o6 ket thudng thi C,/ C, = 1, con véi dit qué cO k&t (OC)thiC,/C, < 1.

CR=—22 =153,
-Ge dec

2.0".'\,0

Meyerhof cho riang, CR nén 14y nhd hon va 1a:

CR=1212w
q,
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2.5. UNG DUNG KET QUA CPT VAO DY BAO
sUC GHIU TAI DQC CUA CQC

2.5.1. CACH TINH CUA LCPC CHO MO! LOAI COC

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

Cich tinh LCPC cii clia Bustamante vi Gianeselli (Laboratoire Central des Ponis
ot Chaussées - Phap) dugc dua ra vao nam 1982 tai ho1 nghi chau Au vé& "Thi nghiém
Xuyen". Sau d6 cich tinh duoc hiéu chinh vai 14n. Tuy qhién, chinh hai tdc gia trong
hoi nghi 1982 dd néu 1a riing, céch tinh nay ¢6 o tin cay khong cao 1am. Céch tinh
nay la céch tinh duoe trinh bay trong quy pham Viét Nam (TCXD 205-1998) ciing nhu
trong mot s§ gido trinh nén méng hién hanh.
2.5.4.2. Cach tinh LCPC méi (1983-1992)

Ciich tinh LCPC méi vé co ban vin giong c4ch tinh LCPC cii. Tuy nhién céc bang
s6 duge thay bang céc d6 thi. Céch tinh méi nay duge danh gid 14 ¢6 d6 tin cay cao
hon. ‘
Ma sdt bén (séic khdng bén):

Cic buéce tinh todn nhu sau: _

Buéc 1: Dua vao bang 2.9 d€ xéc dinh ky hiéu nhém chia coe thi&t k&,

Buréc 2: Tra bang 2.10 dé tim ky hi¢u dudng cong.

Buéce 3: Tra céc hinh 2.49 a, b, va c dé fim ma sdt bén don vi f; cita coc. Sau do,
4p dung phuong trinh (1.24) dé tim tdng ma st bén.

Béng 2.9. Bang phan nhém coc

MNhém Loal coc
1.FS Coc khoan nhdi khéng st dung dung dich khoan. Chi phit hgp vai nén sét trén myc
‘nudc ngam.
2. FB Coc khoan nhdi cd s dung dung dich khoan (bentonite, ...).
3.FT Coc khoan nhdi sif dung casing (6ng dd thanh) sudt doc coc nhdi. Khi rit casing thi
(FTU) cling 6 bétdng xubng. '
4, FTC Coc khoan nhéi duiing kinh nhd st dung khoan guéng xoén (coc augercast). Vlf!a

batdng do syt i6n duge phun qua 15 réng clia cdn gudng xoan, déng thai guéng xoan

vita xody via rat ién.

5. EPU Coc khoan nhdi vao 16 dao thi cbng.

8.FIG-BIG | Coc khoan nnéi duding kinh nhd (< 25 cm) ¢6 casing {micro pile loai 1).
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Coc xodn vao dat cét trén muc nudc ngdm hodc vao dat sét.,

7. VMO
8. BE " Coc thép déng c6 phil bé mat béng' vita xi mang.
9. BBA Coc bétdng (cd thé (ng luc trudc) déng hozc rung va déng.
10. BM Coc thép déng (khéng phi mat bang vita xi mang).
11. BPR Coc réng, tron bing bétdng. Cac doan coc thudng dai 1,5+3,0 m, dudng kinh ngoai
70+90 cm, duding kinh trong 4060 cm. Coc i véi nhau bing (g Iy trude.
12. BFR Coc r(‘ing: Khi rat casing thi d3 viia xi mang 9 sut nhd vao va dam chat l&n a8 béténg
& déy. ' '
13.BMO - | Coc réng d8 vita xi mang do sut vita.
14. VBA Coc ép bétc‘mg.
15. VMEr Coc ép thép.
16. FIP Coc khoan nhéi dudng kinh nhd (< 25 cm) (coc micro pile loal iI).
17. BIF‘- Coc phun dudi 4p sudt Ic’in; du'ﬁng kinh coc > 25 cm. -
Béng 2.10. Bang ky hiéu dudng cong
DAT SET VA/HOAC BU#
Pudng o nhém
cong # {bar) (tlr bang 2.9) Ghi chu
1 <7,3 1+17
>7.3 1,2 Pudng cong 1 ¢d ma sat bén thdp nhéat, do d6 thudng ding
cho nhing trudng hop xé’h.
2 ; 12,5 4,5, 8+11, Véi coc thé'p (s8 8, 10, 15), néu dat cb tinh dinh cao thi nén
13+15 diing dudng cong #1 cho an toan,
Véi coc déng bétdng, néu dat cb tinh dinh thdp (d4t 1an nhiéu
cat, cudi), thi ma sat bén co thé cao han, ta cd thé ding
dudng cong #3.
>12,5 7
> 12,5 1,2 Né&u thi coc coc nhéi dugc gidm sat chit ché, thanh hd khean
dude 1am sach va nham, bétong d8 ngay, dat ¢d q, > 47bar
thi cé thé diing dudng cong #3. »
>12,5 3 Né&u thi c8ng coc nhdi dudi mue nudc ngam doi hdi bom hit
nudc lién tyc, do d6 phéi di chuyén casing thi nén ding
dudng cong #1 cho an toan,
3 12,5+20,9 12
5 >20,9 16, 17 Diing néu chét lugng thi cong t6t.
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DAT CAT - 80
1 . <36,5 | 2-4,6+15
2 >36,5 | 6,7, 9+15 | V@i cat min: .
‘ o Coc thép: nén ding duding cong #1 cho an toan
s Coc bétdng: néu q,> 78,3 bar thi dung duting cong #2; ngudc lkai,
dilng gid tri gitta dudng #1 va #2
| >52,2 2.3 Néu coc nhdi dai han 30m trong cat min, nén dling gia tri gilta dudng
#1 va §#2.°
‘| >822 4 .
3 >78,3 | 6,7,9,10, | Thudng ia vai cat séi. N&u coc batong, b thé diing gié tri 16n hon
13+15,17 | duding cong #3.
>78,3 2.3 Cho coc nhdi ngdn hon 30 m.
N&U vao cudi sdi cb g, > 42 bar, c6 thé ding dudng #4.
4 >78,3 | . 812 Cho cat s0i va cudi.
5 52,2 16,17 Dling néu chit ludng thi cdng 16t
DA PHAN
i <313 | 1+4,6+15 )
3 >31,3 7+11, Ding dudng cong #2 néu: . < 73 bar, dudi mue nuée ngdm, coc thep
13+15 ho#c bétong thanh nhan;
Ding gid tri 16n hon dudng cong #3 néu q. =125 bar,
»47 8,8
=47 1+3,5,7 | Coc nhdi trén mijc nude ngAm va béténg dugc d6 ngay sau khi khoan;
N&u g, >125 bar va trén myc nudc ngém thi cd thé diing gié tri 1én hon
dudng cong #3. _ ‘
N&u da dudi muc nudc ngam, thanh ko khoan nhén, hay da phén x&o
r6n nhidu § thanh hd khoan thi nén gidm ma sat bén xudng bang
duding cong #2.
4 >47 12
47 16,17 Diing néu chét kegng thi cdng t6t.
a) SET; BUI
- 5
4 M“’MW : =
ﬂf"w
o3 f_,-"”w o
el
< MMM‘“MW 3
@ 2 A 2
: T v
3]
=, /Z/f
Lompersns = 1
0 20 40 a0 30 100 120 140 16D
0 2.8 19.2 8.7 38.3 47.9 57.5 67.0 76.6 bar
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Sirc khdng mii:

Sfrc khéng mili don vi la: g, = K a3

K, 12 hé s6 quy déi tit CPT sang coc - tra bang 2.11;

q. 12 stc khdng mii do dugc tir CPT, thudng 12 gid tri trung binh trong khodng 1B
£ miii coc xudng. (B la dudng kinh coc).

Sau dé 4p dung phuong trinh (1.25) dé tim téng sttc khdng mili.

Béng 2.11.Ha s8 K, cho sirc khang mii

| Loai dat 8ét - bui Cat - s0i P4 phin
Cog nhdi 0,375 0,150 0,200
Coc déng 0,800 0,375 0,400

5 5.2. CACH TINH CUA SCHMERTMANN CPT CHO COC CHE SAN

Ma sdt bén (sitc khdng bén)
Trong ddt cdt, sic khing bén don vi f,1a gid tri t6i thiéu trong ba gié tri sau:

1
f =K. f .min(l, = 2.33
1 s mlﬂ( 8B) ( )

f,=0,12 MPa= 1,2 bar = 2,4 ksf

f,=c.q (2.34)

trong d6  q va f, - két qua thi nghiém CPT;
K - gi4 tri tra trong hinh 2.50;
¢ - gid tri trong bang 2.12;
L - chiéu dai coc; |
| - 4o sau tit mat dédt dén di€m 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
téng ma st bén cha coc trong dét cat theo phuemg trinh don gidn sau: .

szuzfi.AZgzu{ > K.fg . Az +2Kf Az} (2.35)

=) 7=88

Bang 2.12. Hé 8 ¢ cho sifc khang bén trong dat cat (Schmertmann)

Béténg md " Thép Thép

Loai coc | Bétong | Cocrung eh) L . o
rong mii e (dng mGi kin) | (H, hozc dng mii hg)

c 0,012 0,008 0,018 0,012 0,008
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Trong ddt dinh, siic kh.éng bén don vi f; 12 gid trj t6i thiéu trong 2 gié tri sau:
. 1 '
fy=0.f . min(l, §§) | (2.36)
f=0a.S, | (2.37)
o la gid tri trong hinh 2.51; S, 12 sttc khéng cét khong thoat nude (néu biét S,).
Sire khdng miii:

Theo Schmertmann, séc khing miii cfia coc 14y theo céch tinh ciia De Ruiter vi -
Beringen (phén 2.5.3).

K | K

0 1 2 o 1 2 3
10} | 101
0 | o)
3 a
20} 20 ¢
30F a0k
]k Alb
= I = I h
40 Coc bé téng| 40 Coc thép
Hinh 2.50. Hé s8 K tinh toan ma sat bén cla coc trong dat cat (Schmertmann)
1.2 P
1.0 -
5 0.8 coc bé rﬁ:} .
Q
o 0.6 4
> 11, ;
m e £ e oy
Ga4 00 ol e B B o] o by s
0.2
0.0 ‘ ; -
¢ - 50 100 150 200

Stic khang bén f, (kPa) (tif GPT)

Hinh 2.51. Ma sét bén cia coc trong dat dinh {Schmertmann)
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2.5.3. CACH TiNH CUA

Ma sdt bén (sirc khdng bén)

Ma s4t bén ctia coc 18y hoi khic mot chit s0

Trong déi cds, stc khang bén don vi f; 12 gid
f, = f, cha thi nghiém CPT;

£, =0,12 MPa = 1,2 bar = 2.4 kst

(]
@

@

f=¢. G
Dé tinh sifc chiu tai nén: ©= 1/300 ;
DE tinh stic chiu tai keo: ¢ = 1/400 .
Trong dét sét, fi =aS,;
Dt sét ¢b ket thudng (NC): a= 1,03
Bt sét qud c6 ket (00): a.=0.5.

Sdrc khdng mili:

Site khang miil don vi chinh bing gid 1l
trung binh cha site khang mii do duge tir CPT.
Tuy nhién, qud tfinh tinh "trung binh" rét dic
biét va hoi phiic tap:

qcl +qc2

> (2.38)

9p =

trong 4o
q. - gid ul hé nhét trong cac gid i Qe

Qox - 214 tri trung binh G (sttc khang miii CPT)
i L dén L+xB (gid trl thuc), roi tit L+xB
nguge lén L (gi4 tri nhod nhét). Vi dy trén
hinh 2.52, ta s& tinh g, g binh trén
quing duonz a-b-c-d-c-e. Doan a-b-c-d
12 doan gid tri thuc gir xuyén CPT. Doan
d-c-e (di 1én) 1a doan dudmg theo gid tr
nho nhét

Q. - gid ul trung binh tt L nguee lén 1-8B
(gid tri nhd phit). Trong hinh 2.52, 1a

cén tim g, theo doan dudng e-f-g-h-i.

Trong ddt sét,
" —GR

DE RUITER VA BERINGEN CHO COC CHE sAN

véi cach tinh Schmertmnani:

tri 161 thiéu trong ba gid tyi sau:

u say

chié

Hinh 2.62. Wi dy tim g,

L : chifu dai coc, B 1 dudng kinh €00,

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

sitc Khéng miii don vi c6 thé con dugc tinh 12

(2.39)
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'Irong moi tmcfng h()'p, g, phai nho hon gid tri gidi han Gpi® -
Gy = = 150 kg/cm® (15MPa) vé6i dat roi chat, rét chat ;
G = 10()kg/cm (10 MPa) voi cédc loai ddt khdc .

2.5.4. CACH TINH ALSAMMAN (1 995) CHO COC NHO!

Nam 1995, trong cudn luan 4n Tién s§ day 300 trang tai trudng Illinois - Urbana-
Champaign, Alsamman da trinh bay céch tinh stc chiu tai ciia coc nhéi. Céc cong thitc
cha Alsamman dua trén nhing tmh todn nguoc tr két qua nhiéu thi nghiém nén tinh.
Phér nay chi trinh bay t6m t4t két qua clia Alsamman.

Ma séi bén (stic khdng bén):

Trong d4t dinh:

f, = 0,0225 q. néu qt < 37,8 bar;

f;=0,85bar -neuqc>378bar

Trong dét cat, cat lin byi: _
f.=0,015 e néuq. <472 bar;
f,=0,71 +0,00167[q, - 47,2]  néu 47,2 <q, < 189 bar ;
f,=0,945 bar néu g, > 189 bar .

Trong d4 dam, dat cét 14n soi:
f,= 0,02 q néu q, < 47,2 bar ;
;=0,945+0,0025 [q, - 47,2] néu 47,2 <q, < 189 bar ;
f.=1,3 bar néuq, > 189 bar .

Ste khdng miii:
Trong ddt dinh:  q, = 0,27 (q, -~ 6,0) 5

Trong d4t 1oi: q,= 0,15 q,, néu q,, < 94,5 bar ;
q, = 14,2 + 0,075 [qcb -94,5] néu 94,5 <q, < 283,4 bar;
q, = 28,3 bar ' néu q, > 283,4 bar .
trong dé Gop - 814 11 trung binh cha q; trong khoéng 1B ké tir miii coc;

G, - Ung suat ban than tai mii coc.
Ghi chii: Cdc congrthite trén, Alsamman ép dyng véi két qud xuyén do béng co
hoc (MCPT). Néu sit dung xuyén do bdng dién, ta cdn sit dung céng thite chuyén ddi
cita Kulhawy va Mayne (phdn 2.2.6):
= Gemacer) = 4,886 4 ipepr)
Tdt cd cdc thit nguyén déu la bar.

119 0,84

47 wcery ® 0,47 q C(MCPT)
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2.6. Vi DU TINH TOAN

Cho két qua thi nghiém 'xuyén ahu & hinh 2.53. Muc nudc ngdm tai 3 m. Trén
muc nuéc ngdm tam 1dy y = 18 kN/m®; dudi muc nudc ngam v,,= 21 KkN/m’.

Cé céc yéu ciu saw: _ '

Vi du 1: Tim cdc dic trung co 1y clia ddt tir O dén 1 m, 3 dén 4 m, va tir 8 dén 9 m.

Vi du 2: Néu dat méng nong kich thuc b.a=1.1,5m, & do sau b= 0,5 m, téi
trong tiéu chudn N, = 54 tén, tai trong tinh todn N, = 64,8 tin.

a. Tinh sitc chiu téi ;

b. Du bédo do lin .

Vi duy 3: Néu dit mong coc thép tron bit kin mili duong kinh ®45 cm, c6 chitu
dai L = 9,5 m (hinh 2.53), stic chiu thi clia coc s& khoang bao nhiéu. |

Dé gidi ba vi du ndy, néu dimg cic phin mém mdy tinh, ta kKhong can chia 16p,
chuong trinh sé€ tinh doc xudng theo timg s6 lieu (q,, f,) do duoce.

Tuy nhién, vi ching ta tinh bing tay, nén dé don gidn ching ta chia nén dat da
cho thanh céc 16p phan t6 day 1m. Gid tr q, va f, trung binh clia cdc 16p dét phan t6
duoc trinh bay & hinh 2.54. :

0.3 0.2 a.io.058 2 04 B B AR
4 4 :& B, i B E k X | CE— i 1

fs (MPa) ; STy ., ac (MiPa)

i vl TR o e o s s,

82
4

ik it

fm)
i
E
i
i
i
&
i
]
i
i
i
E
S
i
i
)
i
i
i
i
§
E;
$
#
E
%
1] D=45cm

T2
T
&2

30 -

14 -
Hinh 2.53. Vi dy két qua xuyén
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0.3 9,2 0.10.689 2 § & & 10 S S
o ] ] i : £ I oo, 4 I ] | 1 3 gl I K |
2,03 £2 cat bui
e chit vita
: . 05 T.5
5 o 3 ﬁ&“mmmmm-r“*ﬁhﬁi&%lMMwu »»»»»»
05&3’ &7
“ . sét yeu
. 0. 023 0.3 g Y
* e U s ettt Bl
0. 04 2
- & biin sét
. . B.03% = T
004 |
“ _ cat chat
L % 11.9
8 « -
: 0,087 9.5 _
6.18 o 3'“1 20.9 _
i -  — cat rat
LI 7 #*44chat
o o CraB=11.3m CE
LI E 23,0
.20 23.6
14 - »
Hinh 2.54. Chia nén dat thanh cac 16p phan t6
2.6.1. ViDU 1: BAC TRUNG CO LY
2.6.1.1. Phan loai dat
000
T 0 dén Im: Y N
9 0 2
) ) 9 19
B} V‘1 do sdu n.ho,’nen ta stt dung  goqi 8 i
biéu d6 phan loai dét clia Robertson 7
(1986) trén hinh 2.23 (thé hien lai & T "g
hinh 2.55). o 5 .
q. = 62 bar; f, = 0,3 bar ; o o 3 -
R;=f/q,=0484 % . o /
. 1
Tra d6 thi 2.55 ta dugc dét s5 2
‘a P . P ] { B i i 1 i i
hi¢u 8, tic 1a cét, c6 thé 18n it bui. 0 2 4 5 8
R, (%)

Hinh 2.55. Phan loai dét (0- 1m)
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T 3 dén dm: .
Ta st dung biéu d6 phan loai dét chia Robertson {1991) trén hinh 2.24.
q, = 5 bar; f, = 0,23 bar ;
Ta coi day 1a thi nghiém khong do 1%293
&p luc nudc 16 réng = g, = 5 bar ; 7
Cyomiasm ™3 - 18 +0,5.21 ‘/ ,

= 64,5 kPa =0,645 bar ;

N

‘I
-
~
- ")
3G
e
G
%

AN
& s 3 - 18+0,5. 11 ) S N
| | 6 %K
= 59,5 kPa =0,595 bar ; o \ /,:@
Gr =Gy _ 4355 NN
QT = = :7:32 ; . 5
GQVO 03595 .
\ 10 __\/
7 - - 4
pert 1000 =22 508 ) 2
G = Oy 4,355 - <

-
%

!

Tra d6 thi hinh 2.24 (thé hién lai &
hinh 2.56), ta dugce dat s8 hidu 3, 12 sét /séi 1
14n it bui.

| S S S WO |

o
s

F (%)
Hinn 2.56. Phan logi dat
Tir 8 dén 9m:
Ta skt dung biéu 6 phan loai ddt clia Robertson (1991) wén hinh 2.24.
q. = 95 bar; f, = 0,92 bar ;

Ta coi day 1 thi nghiém khong do 4p lyc nude 16 rong = g, = 95 bar ;
G0 toi 8.5m ~ 3.18+5,5.21 =169,5 kPa=1,695bar;

G yorigsm™ 3 - 18 +5,5. 11 =114,5 kPa =1,145 bar;
qT —_GVG - 93,305 .

= =81,5;
& S 1,145
Fe s 100% = 222 _0.936 % .
P 53305

Tra d6 thi hinh 2.24 (thé hién lai & hinh 2.56), ta ducc dit s6 higu 6, lai khd sat
véi ranh gidi clia ving dét 5, nén dat nay duge dy béo 1a cit ¢6 thé 14n it byi. '

Trén ca hai d6 thi 2.55 va 2.56, ta thdy ring phan & ddt & 0,5 m 1a c6 két thuong:
didm trén d6 thi ndm dusi ving c6 két thudng; Hai phan t8 dét con lai (63,5 va 8,5 m)
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déu qud 6 k&t it: chiing nam gin viing c6 két thidug (normally consolidated), c6 thé
phdn dodn OCR = 1,1 + 2,0. (Ghi chi: Ving <6 két ihuting la vimg chéo tir gée trdi
irén xudng goc phai dudi);

Cén cit vao tinh toéan tiv chaﬁng trinh méy iinh va ¢dc hé khoan 16y mAu lan can
dé, tén va trang thai cha tat cd céc 16p ddt duge vE trén hinh 2.54. Cac chuong trinh
mdy tinh phan loai dédt khong phdi theo phuong phap "chéim diém" trén d8 thi nhu vira
trinh bay & day. Vi du, chiing s dung thuat toan sau:

e NéuQ,<0,7219. ¥ F thi dit thudc loai hitu co, bfiﬂ;
O
e Néu Q> ! Omi oYl thi dat thugc loai qué o6 k&, v.v..
3065 F

' Trqﬂg d6, cac phuong trinh ké tfén chinh l1a cdc dudng ranh gidi trong hinh 2.24.
2.8.1.2. Danh gia trang thai
Te 0dénim: -
e i 0.5m 18.0,5 =9 kPa = 0,09 bar ;
Jea = QT/ \/G‘Vo =62 / U:?) = 206;«57 -

Theo Jamiolkowsky (phuong trinh 2.3), ta ¢é:
D, =68 . [log(q.)-11=89%:
=094+ 0,/300=1,2:
D, =68 . [log(q,, /K )- 11=84% = D4t & trang thai chat .
Luu ¥ rang, & do sau nhé (< 2m), cde gid e Qe Oy thurding ¢ qua cao. Do 46, D_duy
béo theo cdch nay hoi 16n (Cling vi 1§ do nay, & d6 sau < 2 m, §€ pnfm loai 44t ta nén

ding d6 thi 2.23 chit khong ding dé thi 2.24). Néu theo bang cfia & Aeyerhof thi véi
q.= 62 bar, I, s& bing khoang 50% (chat vira).

Két luan: C6 thé 187D, = (50 + 84) / 2 » 70% (chit viva d&n chiw).

Tir 3 dén 4m:
Theo phuong trinh (2.4) ta ¢6, véi q. = 5 bar:
Do set LI=(-0,06 .q° +6,36.q.>-357.q) . 10" + 0,66 = 0,5;
MNhu vay 44t & trang thai mém.

Tir 8 dén 9m:

C,{T/ (VO ""“95/ \/—4.) ”'85 78
Theo Jamiolkowsky I, = 68% { logiq )~ | }= 64 %:

0, = 61% = DAt & trang théi chat viva dén chit .
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2 6.4.3. Danh gia stic khang cat

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

Tuy nhién, chi nén két luan @’ ~ 37°vibaly do:
e Pay la datctco thé 14n 1t bui chit khong phai cdt sach’;
o Vi ddt roi & trang thai chat, g6¢ Qg (©,,) thudng thép hon 26C Qg (@) 5
o Vid& do sau nhd, nén g, qué cao. Tuong tuf nhu trén, cdc cong thic lién quan
dén o°,, Vi G,, thudng khong phil hop cho @ sau < 2m.
Tir 3 dén 4m:

Theo phuong trinh (2.17), stic khéng cét khong thodt nude chia d4t sét nay la:

S= 91 "% 0,36 bar = 36 kPa .

k
Gi4 tri S, nay la cha sét yéu.
Tir 8 dén Im:
Theo Kulhawy va Mayne, ¢” =17,6 + 11 log(q.) = 39° .

Vi dét & trang thai chat vira/ chat, g6C 0 thap hon gOC Paiar » ta chon @’ = 37°.

2.6.1.4. Danh gia hé s& K,, OCR

Tir 3 dén 4m (sét):
Theo phuong trinh (2.14) ctia Kulhawy (1989): K= 0,1. Qr= 0,1.7,32=0,73;
Theo phuong trinh (2.i2) cua Mayne:
OCR=0,29.q,/ 0 w= 0,29 .5/0,595=2,44;

S/ 'y =36 /0,595~ 0,6 = " S/Cw 06/033=182;
(8,/6" o Inc

— Néu theo Schmertmann (hinh 1.11, phin 1.2.3.2) thi OCR = 1,820/ 09 =211,
Né&u theo Mayne va Michell (1986) thi OCR » 3,3 S,/0" 0 & 2.00;

K&t luan OCR ~ 2,1.




CHUONG 2. THI NGHIEM XUYEN CON A | : | 3

Tir 8 dén 9m (cd): |
- 951,25

' 61/20
K,= 32" 035,

Theo phﬁorng trinh (2.11) cha Kulhawy va cOng su: 1145

Ta thdy, 0, 35 nho hon 1 - sing’ = 0 4 ma day 13 dat cét, nén khoéng xay ra tnrdng
hop duéi ¢6 két, do d6, K, =0,4 va OCR =1 (néu K, 16n hon 1- -sin@’ thi ta s& i dung
phwong trinh 1.16 dé tinh OCR). :

Cic két qui OCR va K, cua hai loai dat trcn déu phu h0'p voi nhén xét Tt ra i
hinh 2.56 (phén 2.6.1. 1)

2.6.1.5. Bénh gid madun bién dang (k& ca y&u 8 tir bign)
Duya vao béng 2.6 cia Sanglerat: .
Tu O + 1 m: cét byi chat vira: o=1,8; M= 1,8. 62 ':.111,6 bar ;

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

Tix 8 + 9 m: c4t chat: a=15 M=15.95=142bar.

2.6.1.6. Banh gia hé s& Poisson
Tir phén 1.2.2.1, v6i dit o4t ta c6 v = 0,1 + 0,015(¢’-25) ;
TrO+Imva8+9m: ditcatcév= 0,28 ;
Contr3+4m: © ddtsétubetinhcd v =0,35.

2.6.2. Vi DU 2: MONG NONG

Ap e ti€p xdc: p,.= Nie +Ywphy = >4 +2.0,5=37t/m*;
ab 1.15
Pu = ﬁj&-{*‘ytb m= 648 +2.05=442 t/mz.

ab 1.15

Aplyc gay lin: py=p,.-q=37-1,8.0,5 = 36,1 t/m (v6iq=vh,=0,9).

2.6.2.1. Dy bao sirc chiu tai

Tai ddy méng:
Céch tinh Schmertmann 1978:
Trung binh g, tir 0,5 dén 1 m: Q. 7 MPa = 70 bar (tlr hinh 2.53);

—_— . e e s m . - E I T



%4 ‘ THI NGHIEM DAT HIEM TRUDNG VA UING DUNG TRONG PHAN TIGH NEN MONG

Qopp = (70 x 75)7% = 72,45 bar ;
a, = 48 - 0,0090 (306 - g om0 bar = 171 ¢’
= He 6 an toan 13 F = q,/ P« = 171 /44,2 =39 .

Céch tinh Schraertmann dua trén phuong trinh ¢ha Terzaghi .
N, = Ny= 1,25 % 72,45 = 90,56 ; |
,=qN +05yBN;-=18.05. 90,56 +0,5.1,8 1.90,56 =163 t/ra’ ;
— Heé s& an toan 14 B, = q,/ p, = 163 /44,2=3,7.

Céach tinh Meyerhof 1956 :
a5 ~ 80 bar {dy bdo tir hinh 2.53%

3
qQ, = Qs %('z.+%):= 6.67 1,5 = 10 bar = 100 ym® (theo (2.27));

= He s antodn A F, = q,/ P, = 100/442 =123 .

Céch tinh sit duag goc ma sét rong @ = 37 dén 397

Theo Terzaghi: ¢, = 99,3 dén 138 t/m*;
Theo Meyerhol: q, =121 @& 171 yn*;

Theo Hansen: q, = 96,2 dén 130 ¢m*;
Theo Vesic: q, = 109 dén 147 tm* .

Tém lai, q, trong khokng 100 dén 170 ¢/m? v hié s6 an toan ti 2,3 dén 3.9.
Tai mét 10p sét yéu (cdeh 44y méng 1,5 m; cdeh mdi 4dt 2 wj:
o, = ko (py- ¥ hy) = 0,245 433 = 10,6 t/m® (k, tra béng tinh Gng suft tai tam);
Ap lyc ti€p xde 1l mat 19p y€u p, = ', F o'y = 10,6+ 1,81/m° 2m=1472 t/m’.
Kich thuéc méng tuong ducng tai mat 16p yéu:
b= bk, =2,02m;
a,=n/4k, =3,03m.

Céch tinh Schmertmann 1978
q,, = 7 bar; ., = 5,5 bar (tit hinh 2.53) = Qo1 = 6,2 var
q,=5+0,34qupp=7,1 bar=T71 t/m’;

:-?Hé s3 an toan 1éFS$qu/pz:71/14,2m3j0 '
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Céch tinh Tand, Funegard v Briaud:
Qg = 6,2 bar = 62 t/m” (ké"t qua da tinh & trén);
SRy .62+41.75
5 6,2
Rpo=D/B,=221/202>6= R, m_O,S (hinh 2.45) ;
o= Ry (qurp - o) + g = 0,5. (62-2. 1,8) + 2. 1,8 = 32,8 t/m’;
= HesSantoanAF,=q,/p, =32,8/142=23.

D, = =221 (theo phuong, trinh (2.28));

Céch tinh stic chiu t3i tic thdi (khong thodt nwée) dya vao S, = 36 kPa:

Theo Terzaghi: G, = 29,4 t/m* = F, = 2,07 ;
Theo Meyerhof: g, =28,7tm’ = F,=2,02;
Theo Hansen & Vesic: q, =319 t/m* = F, =225 .

Tém lai, mong an todn vé kha nang chiu tai (ca ¢ day mong va lép yéu).
2.6.2.2. Du bao 6 i

Cdch tinh theo Iy thuyét:
Tir phwong trinh (1.3b) ta ¢6 d6 lin khong nd hong 1a:
1

S,=—ph,.
=P

95

St dung k&t qua u6e tinh gid tri modun bién dang M (v6i o = 1,5 + 3,0) & phén
2.6.1.5, ia ¢4 bang tinh todn 2.13. Vi méng nay khd nho (1 x 1,5 m), cho nén do ltn s&

¢6 su nd hong, do d6 d6 Iin cé thé 1én hon két qua trong bang 2.13.

A

Bang 2.13. Vi di tinh d6 Win theo mddun M (¢ tinh d8n tir bién) cla Sanglerat

Chiéu sau tir| Diém gila 16p | imgsufitban | lng sudt gy | Médun bign | D5 lin phan t&
mit a1 phin 16 (m) thén o', (kPa) | lon o'y (kPa) | dang M {(bar) 8; {em)

0,5 ) 361,0
0,625 11,3 358,4 (0,664

0,75 111,86
0,875 15,8 3i5,1 0,583

1,0
1,125 20,3 243.2 0,450
1,375 24,8 179,89 0,333
1.625 29,3 1334 135 0,247
1,875 33,8 100,8 - 0,187

2,0 . Téng lon cia 18p cat 1= 2,46 cm
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2,125 38,3 | 780 m
2375 428 | 617 %
2,625 S 473 | 498 21
2,875 518 | 409
3,125 55,4 | 342 0,570
| 3315 58,1 | 289 15 0,482
35 _ -18ng Gn d&n 3,5m = 6,26 cm
3625 60,9 | 248 © 15
3,875 63,6 21,4 0,357
4,125 66.4 18,7 0,390
4375 69,1 16,5 0,343
4,625 719 148 12 0,304
4,875 74,6 13,0 0,272
5125 774 11,7 0,203
5,375 80,1 10,6 0,264
5,625 82.9 \ 9.6 10 © 0,240
| 5875 Tess | a7 0,219
6,0 | Téng iun d6n 6 m = 9,3 cm
6,125 88,4 8.0 0,032
91,1 7.3
93,9 8,8 62
] 96,6 6,3
7,125 \ 99,4 5,8
7,375 102,1 5.4
7,625 1049 5,0 178,5
7,875 107,68

L

47 \

8,0 __L 109,0

N\

$ =38, = 9,5cm

C;é;r:ﬁ tinh Schmeritmann:
0’ iosm = 09 t/m®;
0’5 (i Lom= 1.8 tfm?;
C,=1-05. o’ fC g = 1-0,5.09/36,1= 0,987 ;
S 10 nam thi he 6 C, 14 Cy = 1+ 0,2 . 1og(10.10) = 1,4

Tit hinh 2.48 ta c6 hé s lin cyc dai la:

G,r
1,=05+0.1 ,m—-ﬁi-me,sw,i ’?%1—:0,948.
o, :
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81 04 0803 1 /i 1™
h L ) L3 Il ¥ I . ] : E EZ{) . m
l ,
: |
05 , L R T
; | 0,045
N 1
2ul 1 catbuidnstvidionst %15
O i cat bui ghdt viis/ chs RORESH
2 P ‘ﬁl g 7600
B | €
B p—e o - g
3 * -
) | e ,
0.2 b LB = 700
o) § R\ S
; . g8 Tain 15.\#' ’ '
| / sétvEu . e b " ¢ (kPa
; 5 . ¥ c6 the 1y €, cau hon] qc (kPa)
e .
fuiy nhién, 6 whidu 1
3 35 L |
, f
Hinh 2.57. Vi dy tinh 1Gn theo céch tinh Schmertmann
Néu bod qua do lin tir bién thi do Itin cha 16p cart 1 1a:
. N . .
S,=C oy 3l 2%
1 X Qi
0.1 +0,948 ' 0,948+0,56
et | Kt m3 09——9 . 1,0m
= 0,987 . 361 kN/m? 2 2

+
25 . 6200 kN 25 . 7500 kN

= (0,0204 m = 2,04 cm .
Ghi chi: I, Az, tir O d&n 0,5 m (tinh tr d4y méng) chinh 14 dién tich phan gach chéo trén hinh 2.57. Tuang ty nhi vay khi tinh
2L, Az,

V€ nguyén tic, cdch tinh Schmertmann khong 4p dung cho dit dinh, dic biét Ia
tinh chat tir bién cia d4t sét rat thay déi. Tuy nhién, dua vio céc quan heé gilta cdc hé
s6 o & phdn 2.6.1.5, ta c6 thé tam 14y x = 4,0 cho 16p d4t sét yéu dé tinh lin tiép:

Do lin ctia dat tiy 2 dén 3,5 m (thudc 16p sét yé&u) 1a:
v D1, Az
S2 = Cl o d Z pal i
1

X .Y
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) N () . .
0,569+0,19 03 019 05 2
m 9 m

0,987 . 361 kKN/m® 2 B
| 40700 KN 40 . 500 KN

= 0,0568 m = 5,68 cm - |
Nhu vy, téng do Lin khong ké dén tirbién [ 2,04 + 5,68 = 7,72 om;
D6 liin chia 16p cét 1 sau 10 nam (c6 tir bign) 1a: 2,04 . C,=2,86cm;
Téng do lin sau 10 nam (c6 tlr bién) 1&: 772 .Cy=108 cm .

Tém tait

Trong bing 2.13, ¢6 t{nh d0 Lin dén céc dd sau sau;

o 2 hét 16p cat. K&t qua nay kha phit hgp véi céch tinh Schmertmani;

s 3,5 m: hét vimg anh hudng L, rén dé thi 2.57 ;

» 6 m: hét viing anh huéng lin theo quy pham Vigt Nam (67, = 1014n 07, -

Két luan: Mic di mong dt stc chiu tai, nhung 4o lin qué 16n (khodng g+ 11
cm), do d6, méng khong an toan.

N&i chung, v6i nén dat da cho (16p dat tot bén rén chi day 2 m, 16p yéu bén dudl
day 4 m), néu thigt k&€ méng noéng thi nén thda man nhing diéu sau:

o Moéng bé (1,0 % 1,5 m trd xudng), dat rét nong (0,5 m). Néu mong 16n hon va

dat sau hon, thi anh hudng cha 16p dét yéu s& tram trong hon ; |

o Tai trqﬁg nho (10 + 15 t/m” trd xuéng).

rs

2 6.3. Vi Dy 3: SUC CHIU TAl GUA MONG CQC

5 6.3.1. Cach tinh De Ruiter va Beringen

hY

Sirc khdng mii: ‘ |
q,, 12 gid trl trung binh q, tit L di ngugc 1én L-8B (8B = 3,6 m) theo con dudng cb
gid tri g, nho nhit, titc 1a dudng e-f-g-i trén hinh 2.53:

2
— g, =28,23/3,6 =784 MPa.

Qo 12 gid trf trung binh g, t¥ L xudng L + 4B (4B = 1.8 m) theo con duong thue a-b-d
trén hinh 2.53: :
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Doan a-b b-d
2372 +28 | 28+72 |
Q- Az =5 05=128 842 3325 3 =453

= qCX[ = 45,3 / 1,8 = 25,17 MPa .

Gex, 12 gid trj trung binh q, tir L xuéng L+4B (4B = 1,8 m) theo con dudmg cb q,
nho6 nhat a-c-d trén hinh 2.53. Ta cé ngay q, = 22 MPa .

= Qe = (qcx1+qcx2) /2= 23,58 MPa .

Tur hinh 2.53, ta thdy ring tir 0,7B dén 4B duéi mii coc, gid tri q,, vira tinh i nhé
nhat (vi khi xB < 4B thi c3 Gexy VA Gy, d€u 160 hon). Do d6, q,, = q,, = 23,58 MPa .

=4, =(qu+9,) /2 = (23,58 + 7,84) /2= 1571 MPa. |

Tuy nhién, g, phdi nho hon g, do d6, q, = 15 MPa. |

=> Stic khdng mi Q, = q,. A, = 15.. [n/4 . 0,45°] = 2,45 MN = 245 tan .

Stec khdng bén:

- Chia coc thanh céc doan ¢6 Az, = 1m, riéng & mili coc thi Az; = 0,5 m. K&t qua
tinh todn dugc lap thanh bang sau: :
~ Béng 2.14. Bang tinh to4n sirc khang bén - De Ruiter & Beringen

4. (kPa) f, =1 f, fy(kPa) f; (kPa) f*Az
Sau (m) | hinh 2.54 (kPa) (kPa) = g {300 = min {kN/m)
0+1 8200 30 ‘ 20,67 20,67 20,67
142 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
995 20000 180 66,67 66,67 33,33
q. (kPa) s, = 2" %vo fi(kPa) | gz,
S4u(m) | hinh254 | o, (kPa) 11315 =a$, (kN/m)
2:3 700 45 55 55 55
SET/ 3+4 500 64,5 36 36 36
BUN 4+5 600 85,5 34 34 34
56 500 106,5 26 26 26

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

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

Vay stic chiu tai cye han 1a: Q, = Q, + Q; = 245 + 44 = 289 tdn .
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Coc chii yéu lam vige nho stic khdng miii {coC chéng), ma stc khang mii thudong
chi huy dong hét khi chuyén vi cia coc 16n. Do d6, sttc chiu tai cho phép 1&: '

[Q]:QP/3+Qf/2-w:24S/3+44/2«3=100,6tén.

(w= 3 tin 12 khoi luong ban than coc thép).

2 6.3.2. Cach tinh Schmertmann:

Strc khdng mii:
Q, = 245 tin (theo phén 2.6.3.1).

Sirc khdng bén:
Tuong ty, ta 1ap dugce bang tinh todn sau:

Béng 2.15. Bang tinh toan strc khang bén - Schmertmanna

B [ q, (kPa) f,. Az, \
Sau(m) | hinh2.84 | fi (kPa) |, (kPa) §(Pa)=c.q, | f(kPa) | (kN/m
0+1 6200 3,2 744 3,2 3,2
1:2 7500 152 | 90,0 16,2 16,2
CAT 6+7 3100 31,2 120 37,2 31,2 31,2
7+8 11900 85,8 142,8 85,8 85,8
8+9 9500 718 114,0 718 71,8
9+9,5 20000 140,4 240,0 120 60
o, (kPa) | f, (kPa) S, f,. Az,
Sau (m) | hinh2.54 | hinh 2.54 | (kPa) @ i (kPa) | (kN/m)
| 2+3 700 27 55 0,92 17,28 17,25
SET/ | 34 500 23 36 0,94 21,02 21,02
BUN 4+5 600 40 34 0,80 27,2 272
| | 56 500 36 26 0,85 22,1 21 ]

Trong bang trén, f, dugc tfnh dua trén hé s6 K = 0,78 (tra tit hinh 2.50, coc¢ thép,
L/B= 21,1 st dyng xuyén ECPT); cdn f; duge tinh dya vio ¢ = 0,012 tit bang 2.12.

Tir bang 2.15, ta ¢6: Y f, . Az;=3558 kN/m; .
Q.= u X, Az, = [ . 045] . 35,8 = 503 kN = 30 tn ;
Q, = Q, + Q=245 +30=295 thn;
[Q1=Q,/3+ Q/2-w= 245/3 +50/2-3 = 103,6 tan .
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2.6.3.3. Céch tinh LCPC mdi

' Sic khdng mii:

Tir bang 2.11, 4t tai mii coc 14 cét, coc déng = K, = 0,375.
q. trung binh trong khoang 1B ti miii coc xudng 1a 234 _.MPa (hinh 2.53).

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

= Q, = 8,8 * n/4 * 0,45* = 1,44 MIN = 144 tan.
Stec khdng bén:

Tw bang 2.9, coc nay thudc loai nhém 10 ( coc BM)

Tir bang 2.10:
o Dt sét/ b (tix 2 dén 6 m): V“rqc <7,3 bar va coc nhém 10 nén ta st dung.

duemg cong 1 (hinh 2. 49a).

o Dir cét: Khi q. >78,3 bar (chat), ta dtmg duong cong 3; néu 36,5 <q, <78,3 bar
(chat vu'a) ta dung dudng cong 2 (hinh 2.49b).

Gid tri tinh todn lap thanh bang 2.16.

Bang 2.16. Béng tinh toan siic khang bén - LCF’C

. ' muong f*Az,
Sau (m) q, {MPa) d. {ksf) ; ' tong f, (ksf) f, (kPa) (kN/m)
0=1 6,2 124 2:' - 1,30 65 65
. , nin
’ 142 7.5 150 2 495 1,38 69 69
CAT 67 3,1 62 1,14 57 57
7+8 11,9 238 . 2,24 112 112
8:9 9,5 190 3; hinh 2,10 105 105
= : 2.49b :
99,5 20,0 400 2,40 120 60
243 0,7 14 0,48 24 24
SET/ 324 0,5 10 1 0,38 16 19
BUN 445 0,8 12 hinh ‘| 0,42 21 21
5:6 0,5 10 [ 248 1 038 19 19

Y f . Az =551 kKN/m .
Qr=ulXf,.Az =[n.045].551 =779 kN = 77.9 tan .

Q,=Q,+ Q=144 +775 =222 tdn .
[QI=0Q,/3+Q;/2-w=144/3+77,9/2 -3~ 84 tén .
Nhan xét: Trong vi du cu thé nay, phuong phap LCPC ddnh gi4 stc chéng miii

thép hon rét nhiéu so v6i hai phu’orng phdp kia. Tuy nhién, ma sit bén tinh theo LCPC
lai nhinh hon mot chuit.

Tom lai, ¢6 thé dy bao ring siec chiu tai clia coc tir khoang 85 dén 100 tan.
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2.7. TRINH sAY KET QUA

Hién nay, c6 rdt nhiéu phan mém (chuong trinh) tinh 10dn va dién dich két qua thi
nghiém CPT, do G6 ta khong can phai tinh todn bang tay nhu & phén 2.6.

Mot trong nhitng chuong trinh 2 din dich k&t quéa cla thi nghigm CPT dugc trinh
bay dudi day. Céc hinh 2.58 dén hinh 2.61 xir 1§ ket qua CPT cha mot hé xuyén khac
vé6i vi du trong phin 2.6. Dit ligu dau vao clia CPT duge Iun & nhing 6 dam mau (chiéu
san, gy va f). K&t qua duoe tinh todn va iuu & nhitng 6 mau tring, sau do két qua dugc
V& 16n cdc d6 thi thé hién sy lign tyc cha céc 16p dat. Trong céc d6 thi, do sau dugc
biéu dién & truc tung, con cdc chi tieu thi nghigm va chi tien co 1y (tén ddt, q,, f, Ry,
D, ¢, S,, PL, K,, OCR, G, M) duge bidu dién & ting truc hoanh ciia timg d6 thi nho.

.g

(SAVE} {NEM ECPTI (¢ *

Soil Classification | Properfiesare | Relative density Dr by:
based on: correlated  |in predicling Su: ‘
based on soil |Nk=constant ? ] Jamiolkowskl (recommendecJ & |
mix (recommended) | & ‘ . - i
types in column . .
F? [ Density Dris
) 15 correcied by Kg 7
depth | Ot | T8 Soiltype | 00 Su Indirect correlations
Convert Sensitiv
friction Ayerag bar ad SPT (bar) Su/ Pl Li (T ity
m bar | kPa | miio e a N least| o'c | (F38) | 214)
F.4.28
G -
051] 6 7 0.03 4 - -
029 7 7 0.04 6 - -
040 7 7 0.05 6 - -
0.30 7 7 (.05 8 - -
6301 7 7 0.08 9 - -
032 7 7 0.67 g - -
030! 7 7 0.08 gll - .
027] 7 7 0.09 84 - -
026 7 7 0.10 7 - -
027] 7 7 0.1 6 - -

Hinh 2.58. Dii liéu nhap vao va két qué tinh toan

2 (huteran trinh o6 tai B& man Ca hoc DAY, Dai hoc Xay dung. cfe@fptvn; ngthai@ufl.edy
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e

[j ' DELETE |
DELETE
| Al |
b E o m e ,
Internal angle fricticn ¢ by: OCR for clay is correlated by:
r Kuiﬁawy& Mayne({recommended) s 4 Mayne 1986 {recommended) |
' ~ Limit ¢> 45
b nelow: Ground Waier GWT (m) 9.6
. : Indirect
i Dr % _ (i) - OCR Constr correlations
i - : . - modulus
! Jam:ﬂlikowsi( rv}:ufha\;(y& ' . i\:g{;&e F5.16: 5.17: Poisson
; AYNETECo | Marchetti 6.10 (P ratio v
(recommend dimiid Ko {recomme 10 (Pa) G o
a - rcdad)_ {bar)
: 57 38.3 43.7 147 15.39 : 162 149 0.30
&0 38.9 43.9 1.31 12.33 195 124 0.31
- 80 389 43.6 1.21 10.44 211 218 0.31
85 39.8 44.1 1.12 8,12 259 288 0.32
P . 65 39.8 43.9 1.05 8.14 . 272 313 0.32
i . . - B4 38.6 43.6 1.00 . 7.38 271 318 0.32 _
BT 61 38.1 43.0 .97 6.74 257 1 303 0.31
57 38.3 42.3 0.94 6.19 232 272 0.30
52 37.5 414 0.91 572 207 239 0.29
48 36.8 46.7 0.89 8.31 188 214 028
B _ Hinh 2.59. K&t qué tinh toén (ti5p)
/ ECPT1 [cegiads i 3565if T‘e‘yp; 8 e . 9 100 fsé::a) 300 ¢ 0 émcmmi{ aﬂot%’e
ADEUST AXIS - ' o
Layer legend:
n-:n?
mz
ot 10
“4
aand 1
w—
———f 320
frm——
—gy
1 2
et {2 =
o 43 2
=
Sol Type:
1 Sensilive fine grakwee 1*
2 Organic mater.
3 Clay
| & Clay/Sitly clay
5 Sty olay/Clayey it 50
& Clayey slitsandy sitt
7 Bandy sit Sty sand :
8 Sy sand ! Sand X
9 Sang j
10 Sand! gravelly sand ; '
11 Heavly OG olay : . '
12.0C sand 20 . . .
Hinh 2.60. BG thi k8t qua (tén dét, q, £, R)
+ E] & N i ot
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Hinh 2.61. D
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2.8. bO TIN CAY CUA THI NGHIEM CPT

Mic di CPT 12 mot trong nhifng thi nghiém hién trudng ddng tin cay nhét, nhung
bat k¥ thi nghiém nio ciing c6 sai s6. Sai s0 cha CPT dugc tom tit trong bang 2.17.
Bang 2.18 trinh bay s6 li¢u théng ké vé do tin cay ciia CPT (xem thém phu luc 2).
Trong d6, khdi niém vé COV xin xem phu lyc 1; con S, va ¢ 12 céc gid tri ude tinh tir
thi nghiém CPT.

Béng 2.17. Tém tit nhimg sai s& cha CPT

Sai s6 do kich thude hinh hoc cila con.

Mii con bi mon, gl, .... B& mat con ghd ghé hon, do d6, tam tang stc khang.

Do thiét | Mangxéng clia MCPT c6 thé bl tic khéng di xudng khi ddy cén trong.
bi GAn trong ciia MCPT c6 thé bi gi, do d6 kho 8n xubng duge.
Cén trong clia MCPT bi nén dan héi, méngxong tién xudng it.

Thiét bi dién trong ECPT ¢é thé& bi han gi, hdng hdc do gioang chan nudc bi hd.

Do khéng chudn hoa s& doc clia thiét bi. Do doc s6 doc 0 (zero reading) trudc va sau khi
thi nghiém khong ding. '

Do thi Vang thdm khong bdo Khoé hoan toan, din dén sai s clia 4p Iuc nudc 16 rbng.

nghiém | Téc 46 xuyén khong ding theo tiéu chusn (2 cm /s).

Con khong di thiing: Gach d4, sdi ¢6 thé lam chéch hudng di clia mii con, gay ra két qua

sai lam.
Béng 2.18. Théng ké vé do tin ciy cla CPT
Qemcen YrEecrn f S, P ‘
" Coi Gop ca Coi Gop ca
o 10% 5% 20% ' '
x ’ 0 * | cOVep=0 COVepr COV,r=0 COVepr
cov | 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 thi&t bi CPT chii yéu tap trung vao gid cta xe tai hang ndng. Tuy
nhién, ciing mot gin gia luc trén xe tai nay, ca ba thiét bi sau c6 thé duge 1ap dat va
thi nghiem: CPT, DMT va selfboring PMT. Thiét bi CPT sit dung xe t&i 20 tdn c6 thé
thi nghiém dugce 170+200 m mot ngay. '

Vio thoi diém 1992, tai M¥, gid clia mot chiéc xe tai 20 tdn (k€ ca kich thuy Iuc,
v.v...) 12 200.000 USD. Gia clia ddu con do di¢n 14 4.000 dén 6.000 USD. Gi4 cia
thiét bj do (cdc ddu do, may tinh, may in, v.v...) 1a 15.000-25.000 USD. Gi4 thanh thi
nghiém 13 20+30 USD/ 1m chua ké cong chuyén chd. .Gid thanh thi nghiém tai nudc ta
khoang 100.000 d6éng/ 1m. ’
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2.10. NHONG CAl TIEN MOI V61 THI NGHIEM CPT

Béang dudi day list ke cdc cdi tién cta céc thi€t bi CPT khic nhau. Tuy nhién,.chi
hai loai CPT ddu tién (CPT thudng v CPTU) 12 thong dung va do dé dugc dé cap trong
chuong nay.

Bang 2.19. Cac thigt bi CPT khéc nhau

1. CPT thudng 6. CPT hat nhan
Po sttc khang mdi g, va khang bén f, Bo thém kha nang dan phéng xa cdp thép,
‘ ' phat hién trong lugng riéng va dd &m tai hién
fruding
2. CPTU (e la piezo-cone CPT) 7. CPT nén ngang
Do thém ap lic nudc 16 réng u Po thém (ng x{f clia d4t dudi tac dung nén
| ngang
3.CPTdiéntrd - _ 8. CPT I8y mau nudc
Do thém dién trd chia dat, tir d6 trg gitip vao vige L4y thém miu nudc trong khi xuyén

phan loai dat; xac dinh myc nuc ngdm; phat
hién nudc thai 6 nhiém

4. CPT nhiét ? 9. CPT am hoc
Bo thém kh& nang dan nhiét cla dat, tr 4o trg Po thém kha nang dan am cla dat, trg gip
gitip v&0 viéc phan loai dat phan leai dét ‘
5. CPT séng chén déng (hinh 2.62) 10. CPT phat hién lon, d& pH va ham lugng
Bo thém kha nang dan séng chan déng irg gilp mudi khoéng
viéc thiét k& mbng trong vung dong dat 11, CPT rung

oscil‘l:)scope N @ . b kich

{nghiémidao : -

dong)

|

LSS [N AN
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Hinh 2.62. CPT séng chdn déng
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2.11. TOM TAT THi NGHIEM CPT |

D) Thi nghlém CPT do sttc khdng miii (qc) va sitc khdng bén (f, ) ctia dat Ién miii
va thanh bén ctia thiét bj con khi 4n thit bi lién tuc xudng d4t.

2) Trong khi mot s0 thi nghiém khdc chi doc két qua & céc khoang céch 1 dén 3
m (vi du SPT, PMT), thi nghiém CPT cho két qua lién tuc (5+20 cm) va chi tiét.

3) D thi nghiém CPT khong cho ta miu d4t dé dem vé thi nghiém trong phong,
nhung CPT cho ta mot ¢4t dat lién tuc, khé chinh xédc. Hon nifa, cdc thdu kinh d4t (yéu
hodgc t6t) déu dugc phat hién dudi mét miii xuyén lién tuc, ty my.

4) La mot thi nghiém duoc nghién ciu nhleu nhﬁt boi vay tix CPT ta cling ¢6 5 thé
ude tinh dugc nhiéu nhit cdc chi tiga co 1y ciing nhu Wng dung truc tl€p vao thiét k&
nén moéng (tir quan hé thuc nghiém).

5) bic biét, s6 do tir CPT Ia sitc khang (g, va f,)- Boi vay nhilng ing dung trong
uGc tinh sitc chlu tai (ctia coc hodc méng nong), trong udc tinh chi tiéu khang cét (o,
S.) €6 -do tin cay khd cao. Céic ing dung khdc (uéc tinh do ldn, trang théi ung sudt, ...)
c6 do tin cay thap hon.

6) Ciing nén luu ¥ ring, cdc quan hé thuc nghiém thudng dua trén ddt tuong d6i
déng nhét (cat hodc sét). Vi vay cdn cdn than khi st dung CPT dé uéc tinh ce chi tigu
cho nhiing dit pha tap (c4t pha, sét pha), hoac ddt phong hod khic thudng.



108

TH{ NGHIEM DAT HIEN TRUUNG VA UNG DUNG TRONG PHAN TICH NEN MONG
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