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CHUONG 6
CAC THI NGHIEM KHAC

6.1. THI NGHIEM CAT CGANH (VST)
6.1.1. NGUYEN LY THI NGHIEM

Thi nghiém cit cdnh (VST-Vane Shear Test) dugc phdt minh vao nam 1918 ta1
Thuy Dién va ngiy nay vn rét thong dung & chau Au. Ta cdm vao trong ddt sét mot
cdnh chif thap bing thép, sau d6, quay cénh chi¥ thap quanh truc clia né va do momen
xodn. Ta tinh dugc tng sudt tiép 1, tir d6 ¢6 stc khing cat khong thodt nude S, (tic la
c,) cua dit sét (@, = 0).

Thi nghi¢ém nay khong phil hop v6i dat cét vi cdc nguyén nhan sau:

o Ludi xuyén rit mong, vi vay khé xuyén vao dat cat.

»  V6i dit sét khong thodt nudc, ta ¢6 thé suy ra duge S, vi S, = 1.
Con v6i dat cét, ta cé: 1 = o tge, do dé @ = arctg(t / o’,);

trong d6 o’ - ing sudt ban than theo phuong ngang (vi cdnh chi thép cét
ngang, tng suft phdp tdc dung lén né 1 theo phuong ngang):

¢’ =K, 07,
Do ta khong biét K, nén ciing khé xéc dinh chinh xéac ¢.

o V&i dat sét, mit bi cit 12 mat try trdn ma dudng sinh 12 nhitng canh bién cla
canh. Con véi dit cat, do céc hat "16n nhdn", do d6, mit bi cat khong phai la
tru tron.

6.1.2. THIET Bl VA CACH THI NGHIEM

Hién nay ¢6 kh4 nhiéu loai thiét bi cit canh khéc nhau. Duéi day, ching t01 trinh
bay hai loai chinh:

1) Loai nhe, doc ngay két qua (Field inspection vane, model H-60, H-70 - minh hoa
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& hinh 6.1). Loai ndy chi thi nghiém dugc & do sau
nho, nhung thi nghiém rat don gian:

o An c4nh cdt xuong dat;

¢ Chinh vong doc két qua vé 0;

e Quay tay quay dé cit dst. Lyc dinh
khong thodt nuée S, s& dugc hién thi trén
vong doc. V6i model H-70, ihi q (*u{rc O
hién thi trén déng hé.

2) Loai ghi dé thi 1én gifly vé (cou goi 14 cat
cénh ca hoc, MVST - Mechagical Vane Shear
Test - minh hoa & hinh 6.2}, Trian i thi nghidm
nhu sau:

e Ancénh cit xubng dst; ' Model H-60
s Lip gidy v& hinh tron vao ban vé (hinh Hinh 6.1

6.2b). Vong tron nét manh ngodi cling
goi 1a "duong 0". Nguyén 1y hoat dong clia ban v& nhu sau: Khi c4nh cét quay
tron, thi kim trén ban vé cling quay va vé 1én dudng dém nét 6 hinh 6.2¢;

e Quay tay quay vdi téc 46 1 vong/gidy. Do hé théng bénh ring chuyén déi, cin
céanh cit chi quay véi t6c do 6°/phiit;

a8 /] c}

G ——

159

Hinh 6.2. Thi nghiém MVST
a) Canh cat; b) Gidy vé hinh trén; ¢) Cachiinh T

Luru y: Néu doan cdn qua ngan, thi r thuong bang 0, do db, khéng can do géc 15° nhu hinh vé.

http://vietham12h.com

& * ¢ - . - * * : . . & * M




Céng ty Hoa Chéat Xay Dwng Phuwong Nam

CHUONG 6. CAC THI NGHIEM KHAC 193

(3 15° du tién (nhu vay mat khoang 2,5 phit), do cdu tao cia thi&t bi chi cé
cin quay ma cénh cit khong quay. Nhu vay, luc do dugce (tuong duong doan 1
trén hinh 6.2c) chinh 12 ma s4t gifta cin va dat;

Sau d6, c4nh cat bt ddu quay, ta thdy luc tang ddn. Dén lic d4t bi phd hoai,
dudng cong thu duge trén hinh 6.2¢ dat cyc dai (gid tri a) 16i gidm dén;

Momen quay 1a T=E (a-r) (T con duge ky hiéu 1a M., hodic Ty, )

£ phu thudc vaody 1¢ clia gidy v€, nhung thong thuong T=125(a-1), véia va
r do bing cm, con T ¢6 thit nguyén la kg.cm '

Stc khing cht S, tinh theo cong thic sau:

5, = I 2T (6.1)
fc[D?’ 5}+%—+%(D—d)3(tana +tanP+2)

trong @6 D, H, «, B ~ céc kich thudc cha canh cat;
d - dudng kinh ciia cin;
Néu coi (ing sudt cit trén hai mat (déy va dinh) cba hinh try dat bi cat la:
phan b6 déu thi a = 0,667; |
phin b6 tuyén tinh thi a = 0.,5;
. phan b8 dang parabol thi a = 0,6;

Néu bd qua anh hudng cla cdn (coi d = 0), vi cdc loai xuyén thong thudng
thi HD=2,0=p=0, va néu 14y a = 0,667, thay vao phuong trinh trén ta c6:

S, = 6T3 ~ 0,857 T3 (6.2a)
Tl D
Con néu a=0.6 thi S, = 2T -~ 0,870 T3 {6.2b)
2.31D 7D

Phuong trinh (6.2a) (tifc 12 a = 0,667) thudng duge ding hon. Tuy nhién, gia
thiét a = 0,6 thi diing dan hon.

o N&u cin do stic khdng cit khong thodt nudc cua dat xdo dong S, (remolded), ta

thao tdc ti€p nhu sau:
¢ Quay ngugc (nhanh) tay quay dé kim v& trén gidy quay lai "duong 0";.
o Quay nhanh 10 vong d€ lam dat bi xdo déng;

" Sau d6 quay cham (1 vong/giay) nhu & trén. Lan nay ta do duge r’ va a’, tit

d6 tinh duge T° = 125(a° - 1’), vi do d6 tinh dwge S, bing cong thitc 6.1;
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o Do nhay cam cha dét 13 S,/ S,,. D4t c6 4 nhay cam cac thudng 13 dat yéu,
dé bi phd hoai khi cé tai trong dong.

6.1.3. HIEU CHINH S, PO BUGC TU THI NGHIEM CAT CANH

Bjerum cho riing, cdn phai hi¢u chinh sitc khang cét S, nhu sau: _
Su =l Su ¢4t cinh (63)

trong d6, 1 phy thudc vao chi s6 déo cia dét dinh nhu O hinh 6.3.

S, cit caan 12 stic khdng cht tinh todn dugc theo thi nghiém cit cinh.
B .2 ™ @ . =
1 _\i % " % ‘ |
_ 12
1.0 B+ _ -
—_— - Bjercum (1972)7]
o DBR ' . @ ' . -
T . ® © ha O o
S
Q.g” & & S
O.aﬁ‘i. (S SONDN TS TS NN WOUINS S WP S W
0 20 40 80 80 e 120

Chi s8 déo Pl (tdc 1a A)

Hinh 6.3. H& 8 hidu chinh 1 cho thi nghiém cét canh

6.1.4. DU BAO HE SO OCR TU KET QUA THI NGHIEM CAT CANH

He s6 qué cd k&t OCR ¢6 thé du bdo dugc tit S, cha dat sét khong niit ﬁé nhﬁ sau:
OCR = Oysr Syvsny/ O ve (6.4)
trong d6, S, (vsn, 12 stic khdng cét khong thodt nuc thu duge ti thi nghiém cét
canh (Vane Shear Test);

Mayne vi Mitchell (1988) cho rang:

o Thong thudng, Cgem 3,22 + 3,54;

e Téng qudt, Oysy & 22 PI%*%; PI (hay 1,, hay A) 14 chi s6 déo;
Tién hanh ngién ciu trén dat sét Thuy dién, Hanbo cho rang:

222

Cygr= 775

ILL
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trong d6
LL (hay w,, hay w,,) - gi6i han chay;
Néu don gian, ta c6 thé 14y oyg ~ 0,9 .

6.1.5. DO TIN CAY CUA THI NGHIEM CAT CANH

Thi nghiém cét cdnh c6 do tin cay twong ddi t6t. Céc sai s6t c6 thé c6 do thi
nghiém cét cnh 12: cdnh cét dy qué, 1y 1¢ chidu cao v6i bé rong c4nh khong phit hop,
ma sét gifta cdn xuyén véi ddt khong duoc trir di thich hop, t6c d6 cat khéng phit hop.
COV ciia thi nghiém cit cdnh (Kulhawy vi Trautmann, xem phu Iyc 2) vao khoang 0,1
dén 0,2.

6.2. THi NGHIEM NEN NGANG
MUl XUYEN BAC (STEPPED BLADE)

Thi nghiém nén ngang miii xuyén béc (K, stepped blade) duge phét trién nhidu &
trudng Pai hoc Towa (MJ). N guyén 1y twong tu v6i thi nghiém DMT, tuy nhién, mii
xuyén 1am thanh nhigu bac. Céc bac thudng cé do day 1a: 7,5; 6; 4,5 va 3 mm. Hinh
6.4 minh hoa thi€t bi mili xuyén bac.

~

ong
dan
khi

nén

canh ¢o |
khia ranh

Hinh 6.4. Ml xuyén bac Hinh 6.5. Mili ¢t trong h& lowa
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6.3. THI NGHIEM CAT TRONG HG 10WA

Thi nghié™ cét trong hg Towa (Towa Borehole Shear Test) 1a thi nghiém duy nhét -
& hién trudng *¥4€ dinh ca ¢ va c. Thi nghiém nay twong d6i nhanh va c6 do tin cay t6t.
Hinh 6.5 minh hoa thi€t bi cat trong h, gém hai c4nh c6 khia rinh. Trinh tu thi

nghiém nhu satt:
Khoan 18 dudng kinh 6,4 cm;

2]

Diing 018 cét duong kinh 7,6 cm dé tia 16;

@
fia i €0 khia rdnh xudng 16 khoan. Tic dung iing sust phip ¢ bing luc nén
ar it khia rdnh l1en thanh h6 khoan nhé 4p lue khi nén. Nha vay, dung cu s8 tu
diing AUFC ma khéng bi roi xudng ddy hé khoan;

@

Quay tay Guay dé téc dung ting suft cit T tir miii c6 khia rinh 1én dit & thanh
he khoan. 1rong qud trinh quay nhu vay, dung cu s& di chuyén dung dimg len
trén, do d6 1am cho céc khia rinh cit vao dt. T dé, x4c dinh dugc ¢ va o.

6.4. CAc THI NGHIEM BIA VAT LY

_ Thi nghiém dia vat 1y lé\thf nghiém nghién citu cac tinh chat ctia dit bidng cdc
hién tugng VAt 1y ”h_“ su trtfyén dién, sy truyén séng dnh sing, séng 4m thanh, v.v...
Nhitng thi nghi¢™ dia Va.t Iy thong dung 1a: thi nghiém phan xa dia chén, thi nghiém
Khiic xa dia chd, thi nghiém dién tr& dat, thi nghiém rada xuyén d4t.

Cic thi nghiém da trinh bay & cdc chuong truée (nhu SPT, CPT, DMT, khoan ldy
mdu, ...) chi x4¢ dinh fi‘—“.’c cot dia chat tai vi trf h6 khoan, do dé, bé day céc 16p dat &
céc vi trf khdc Vi tri h& %{hoan 14 khong thé biét chinh x4ic dugc. Nhung, thi nghiém dia
vat 1}{ x4c dinh duec bé day cdc 16p dat & hdu nhu toan bo mat dat. Day chinh 12 vu

diém manh nht cta thi nghi¢m dia vat 1y.

Tuy nhién, AU dié@ ctia thi nghiém dia vat 1§ 1a: ngodi bé day céc 16p dét (va
moédun bien dang & MOt vai loai thi nghiém), ta khong uéc tinh dugc chi tiéu co 1y nao
khdc. ,
| Chuong 12 sich QG hoc ddt cha Whitlow ¢6 trinh bay van tit vé thi nghiém khic
xa dia chan va thi nghiém dién rd. Ban doc muén tham khio chi ti€t, ¢6 thé download
thém c4 c 4n phﬁm cia US Army Corp tai website san: www.usce.army.mil/inet/fusce-
docs/eng-manuals/cecw.htm.
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PHYLUC Y

VAI KHAI NIEM THONG KE

Néu ta c6 A (i =1 + N) 1a ddy cdc s0 licu théng ké thi:
Z?\'xi
Ay =
N .
\/Z(?\‘xi _?“x )2

N-1

Gid tri trung binh:

Do lech chudn: | ) o, =

X

He 6 thay déi(Coefficient of variation):  COV, = %

X

PHU LUC 2

TOM TAT VE CAC THI NGHIEM HIEN TRUGNG

Béng P1. Tom tit dd tin cay cla céc thi nghidém hién trudng

Thi nghiém DMT ECPT Citcanh | MCPT PMT SPT

cov 0,05+0,15 0,07+0,15_{ 0,10+0,20 | 0,15:0,25 | 0,10+0,25 0,15+0,45
Khoang COV ¢6 thé : ' 0,14+1,0

Dua vio bang trén ta thdy, thi nghiém DMT va ECPT ¢é d6 tin ciy cao nhit
(COV nho nhit), con thi nghiém SPT ¢6 do tin cay kém nhat (COV 16n nhét).

Béng P2. Tém tit uu, nhugce didm clia cac thi nghiém hidn trudng

SPT CPT DMT PMT

+ Ban gian + Chinh xéc + Chinh xac

+ Xuyén qua moi dat [+ Nhanh + Ré tién
U + Ldy duge miu dat |+ Du béo loai (tén) dat + Pon gién
giém + Dyt béo sitc chiu tai[+ Dy bao sfc chiu tai (coc, |+ Dy bao loai (tén) dat + Dy bao

(coc, méng néng), ¢,|mong ndng), ¢, 8, + Dy bao médun E, §6 1Gn médun E, d

S, + it x40 dong dAt han

+ Thi nghiém finh

+ Khéng chinh xac + Thiét bi d&t tién + Md&i, chua bigt dén & Viéll+ Cuc ky
Nhuge |+ Xéo dong dat + N&u mudn qua moi g4t Nam phic tap
didm |+ Thinghiém dong  |c8n xe 230 t&n : + [t ng

+ Thi nghiém ban tinh dung
Khong 18y dudc mu dat
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PHULYC 3

TOM TAT CAC DAC TRUNG VA UNG DUNG

Ghi chii: Tuy thudce do chdt va dp luc 1én mdu ddt, ¢, cé thé 1én hon ¢, tix 0 dén
8°, thdam chi con hon. Vi cdt rdi, @, bang ¢, Géc ¢ udc tinh trong tai liéu nay khong
duge ghi chép ddy di bdi cdc nha khoa hoc la ©, hay @, Pé an toan, ta chon @, cho
thiét ké. Do dé véi céc loai cdt chét, ta c6 thé trix bét di vai do khi wdc tinh géc ¢
theo tai liéu nay. '

B3ng P3. Tudng quan giifa cac dic trumg co ly

nude

. _ P tin
Pinh nghia Tudng quan .
cay
D, = €, ~ €
emax emin
) Sét khong nhay cém thi :
Tinh ‘ o\ /pa
hat va o W-w Li=1-05.log T F2
;a" vat| (1=B =] = = 0,063 thap
P
L tuong quan vdi S, (@6 nhay cam), o', (ap
Iuc i&n b két) -- hinh 1.12
Pl=p = Asly= =W, -~ W, 8./a,,=011+0,0037 Pl {1.13) trung
v: hé s& Poisson catv~0,1+0,015. (0’-25%) (1.11)
) E,; médun dan hdi toc thdi | E,=3G
:fh (khong thoat nudc) E, tuwong quan vdi S,, OCR -~ hinh 1.8
ién
dang C., C. C.:chisf nén tuong quan véit, W, ,, dbang 1.5 thép
’ ) . = R -1
Gmax- médun cat dudi bién Gmaxﬂ 530 Y 4 Ko -G'VO (417)
dang nhd 2,7 -y
KONC (hé 56 nén ngai‘lg tTﬂh) KGNC e 1 - Sin (P, (1 14) té’t
Trang =0,/ 6 Koo ® (1 - sing’) . OCRS™” (1.15)
thai K 125/ sing'
{lich st} . L QCR = [ 2 _:I (1.16) 18t
g OCR (hé s8 qua cd két) , 1-sing
Sust = p,/p, ot =c, o, OCR = 0,76 (S,/ p,) In(l,) (1.20) trung
OCR tudng quan véi S, -- hinh 1.11.
cat : tugng quan vai tén dat va D, frung
St ©: goc ma sat trong - hinh 1.13, 1.14)
khang sét: @, = arcsin (0,8 - 0,094 InPY)  (1.21)
cét S,: stic khang cht khong thoat '
¢ g ¢ Sufe’,, ~(0.23£0,04).OCR®  (1.22) | trung
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Béng P4. Cac tmg dung tir thi nghiém CPT
Thi nghiém xuyén cén (xuyén tinh) - Cone Penetration Test

!

Nguyén 1y: 4n xuyén xudng, f

do stic khang g, va £, do
dét tic dung 1én xuyén

1o
Qr=q,+us {1 - a)vdi CPTU
g: = g, v8i CPT (khéng do u)
Ri=f/g;.100%
/pa
- / V‘O” - 9 =q C
Chué’n Gen = Gy vo r————c’vo /pa T ™q a
hoass [ g -0 . P
Q= JE VO 225
dQC G’VO
F= A .100%
QT - Gvﬂ '
u, —u
B o= wl.. 0
¢ Gy — Oy ) )
© ... 1=2m: Hinh 2.23 {Robertson va cbng sy, 1986)
Loai dat
> 2m: Hinh 2.24 (Robertson va cbng su, 1990)
LI = (-0,0606 q.° + 6,3636 q. - 357,58 q,}10* +0,66364 (Szechy & Varga) (2.4)
Gen . iolk
Chi tiéu D, = 88, [ log( Kq 1] (Jamiolkowsky) 03
trang |Kg=09+D,/300 , :
thai  |Dr= 1 (Roberison & Campanella)
0,18 qcn‘
305.Q. .OCR™
Q. =0,91 d&n 1,09 {2.2)
Tinh thdm: bang 2.5 '
M=agq,
Cat:
o w 1010908075 0r ygi cat 8 két thudng (Mayne) (2.5)
o m 1047800122 O v ¢t rat qua of két (Mayne)
Tinh o tra hinh 2.28; a = 3 + 11 vdi cat c6 két thudng  (Baldi)
n ¥ P z o . - ’, - u
bign o tra hinh 2.29; a = § + 20 véi cat rét qua cb két  (Jamiolkowski)
p o tra bang 2.6; a =1,5 + 2 (gdp yéu 16 trbién)  (Sanglerat) 2.7)
ang Sét: o tra bang 2.6 (gop yéu 6 tr bign) (Sanglerat) ‘
Sét: M =8,25 (q- - o) {Mayne)
Cét: E = o g, tra hinh 2.30, 2.31
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Gpox ot = 0,5 00" (bar) {imai v&a Tonouchi) {2.8)
Caecat = 30,1 o7, V080T {Jamiolkowski) (2.9)
625
o = Qe/P) ™ o0 (Kuthawy) (2.11)
Trang 358Dr/20 .
th;)' S:fh Koo = 04 Q (Kuthawy) (2.14)
s g .
sust 1OCRy = 0,299,/ o0, {(Mayne) (2.12)
OCR, =~ 0,325 Q. {Mayne va Holtz) (2.13)
@’ = arctg[0,1+ 0,38 log{q,/ ¢”yo)] {Robertson & Campanella) (2.15)
9’ =17,6 + 11. log(q.,) (Kulhawy va Mayne) (2.18)
Sic ,
) ¢ =0
Kang | aro.. . . 2.17)
cat = et g, = 0
Nk
N, = 2,57 + 1,33 [In(G / S,) + 1] = 11dén 15 (2.18)
L ) Ty /Gy — 0,1 . '
Khang |Khang bign loang: g,, = C, [50 + 200»—1—“'0—] (hinh 2.44) (2.20)
chin Ty /Gy + 0]
Schmertmann: .
cat: Méng bang: g, = 28 - 0,0052 (300 - g5/ pa)™® S |22
Méng don: q, = 48 - 0,0090 (300 - g, 14/ pa)"® (2.22)
sét: Méng bang: g, =2+ 0,28 Q3 (2.23)
Sic chiu Méng don:  q,=5+034dcmm _ (2.24)
tai méng [Schmertmann dua trén Terzaghi: (2.26)
nong At N, =N, = 1,25 Qrm
P B 1 hm
Meyerhof: cat: a, = 9es Tf( j"é‘) | (2.27)
Tand, Funegard va Briaud: sét
g, = Rk (quFi - Uvo) + Gyns R, tra hinh 2.46 dya trén Rd = Dﬁ 1B
| N1, Az
Schmertmann: §=C,Cpo'y y A —L (2.30)
. 1 Y R
Do ltn 7 ) .
. Buisman va DeBeer - ¢dng lan phén to:
mong - Cvo T Oy
ndng S =58 =Z~§iCR . Ah; . log—2—% (2.32)
CC g VO

nén cat

CR = (1,21 + 1,53) %—f’—

¥

c
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- | 8ire chiu|-

tai coc

Theo LCPC:

khang bén don vi f;
1, Tra bang 2.9 fim nhém Wele
2, T nhdém coc, tra bang 2,10 tim s8 hiéu dudng cong
3, Tir 6 higu duang cong va q,, tra hinh 2.49 tim f,

khéng mu: donvig,=K.q., K=0,15 + 0,6 (tra bang 2. 11)
Theo Schmerimann:
khang bén don vif; cat: f = min(K, £, ¢, q,, 120kPa);
' K=0,4+25 (tra hinh 2.50)

¢ =0,008 0,018 (tra bing 2.12)
sét:fi=a,min{f, 8),a=02+12 (tra hmh 2.51)
khang mai don vi g.; L&y theo DeRuiter vé Beringen ‘

Theo DeRuiter va Beringen

khang bén f uong tu Schmertmann, 1y ¢ = 0,0025 + 0,0033

khang miii q, = trung binh q, trén hinh 2.52 va.phuong trinh (2.38),
_ Véisét, oo thé 18y g, =9 S, -

(2.39)

Theo Alsamman (coc nhéi):
i=cqg,
Qn = Kr' q(‘h

phén
2.5.4

SPT

Tuong quan CPT-SPT: bang 2.5, bang 3.10 va hinh 3.19

Béng P5. Céc Umg dung tir thi nghiém SPT
Thi nghiém xuyén tiéu chuin - Standard Penetration Test

Nguyeén 1y: Déng (dap) 6ng 14y miu xudng dat,
dém s6 nhét dap (N) dé ong di dugc 30 cm.

Tac gia Phudng trinh D6 tin cay
Hé s6 hieu | Liao & Whitman 1986 | (0,9576/¢",)%® (3.3)
chinh @ | Peck 1974 0,77. log(20 / 1,05/ 5°) (3.4)
sau Cy | Skempton 1986 21 (1+ &%) (3.5)

L4 . . » Y
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N =N.C,
86 doc Ngg =N, Es% =N.Cg (3.2)
(E,: ndng ludng hitu hidu cha thiét bi)
D, Gibbs & Holtz hinh 3.4 thép
Ll Szechy& Varga bang 3.3 thap
Ea Qhya et al 1982 9,08 N8 (3.10) | rdtthap
(5 + 15) Ny (3.9) | thap
E, sét Ohya et al 1982 (5 = BOY N trung binh 13 19,3 N®®  (3.11) | rdt thép
M sét Stroud 1974 f. N rat thap
f=4,1n8ul, > 30: (phén 3.3.2.3) '
f=86-015L.ndul <30
Gmax Wroth (60 + 350) N>'"; trung binh 120 N%77 (3.12) | thép
OCR sét | Mayne&Kemper 0,47 + 0,58 N/ o, (3.13) | thip
Ko sét Kulhawy et al 0,073N/g’, (3.14) | thap
. Peck, Hanson, ,,, 54 - 27,6034 001N (3.15) | trung
@ ot oat Schmertman arctg] (N/ (12,2 + 20,3 ¢7,) )°* ] (3.16) | totkhiz om
Terzaghi & Peck 0,06 N | bar (3.17) | rdtthdp
S Hara 1974 0,29 N2 bar (3.18) | trung
Bi&n lo&ng . hinh 3.13
Burland va Burbridge: S =f, f_ [ (p, - 0,667c",) B®" |,, mm (3.19)
B Iin méng | p'Appolonia: = P;—F g thy (3.20)
néng trén
néncal | Hough (cong tan phan té): S, =ZELCR . Ah;. 1OgM (3.21)
o G'yo
D6 Iin méng Peck va Bazaraa:
ndng trén §=254 S,M__[l ~0,4 .Y;_}ﬁn_}%P_Q_CB . om (3.22) |
nén bét ky S'g/2 P |Neo .
Theo Meyerhof {cat, byi):
g, = k N hodc kN’;
k =2 vdi coc tam chit d&t, k = 1 vdi coc khdng 1am chat dat
. q,=(30+40} . N.L/Bhodc(30+40).N".L/B
Stc chiu tai néu coc dai (L/ B > 10) thi ldy L / B = 10.
mong coc )
Theo Schmertmann (moi loai dat):
g béng 3.7
g,: bang 3.8
chiéu sdu ngam di: bang 3.8
CPT Tudng quan CPT-SPT: bang 2.5, bang 3.10 va hinh 3.19.
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Bang P8. Cac img dung tirthi hghigém DMT
Thi nghiém nén ngang mfi xuyén - DilatoMeter Test -
1
1
Nguyénly: 4p luc lic mang thép khong chuyén vi 12 p,;
| dp lyc lic mang thép chuyén vi ra ngoai
1,1 mm (do khi nén ddy ra) la p;
4p lyc lic mang thép trd lai vi trf ddu 12 p,. | v
-~ P1=Ps | .
jo= P17 P
lo LA — (4.4).
_ _ Pg—Y :
Chiss |Ko Ko= 55— (4.5)
DMT '
Ep En=34.7 {ps - po) (4.6)
- Pp—u '
Uy Up = ;)i“_';:‘ 4.7
y Hinh 4.13
D. Hinh 4.14
Ko = (Kp/ By - 0,6 _
K, sét B, = 1,5 véi sét thudng; (4.8)
= 2 0 v&i sét nhay cam.
OCR = (B Kp)'*®
OCR sét Bo = 0,5 vii sét thuong,; (4.9
= 0,35 véi sét nhay cam,
S, {hay C)) $,=02206" (05K =022c, OCR 4.10)
Céac tinh (@ o =28+14,86 . logK, - 2,1 . log’K, {4.11)
chdteoly |C, Co=71E] ty, .cm¥s (4.12)
theo M?r“ k Kpa Gy Yrudae / Mh {4.13)
chetti h M, ~ K, M
M M=RyEy; Ry, phéi {n hon 0,85
I < 0,6: Ry = 0,14 + 2,36 logK,
Ihz 3: Ry =05+ 2logK
> ’” 9o (4.14)
Vi Rye=0,14 +0,15 (- 0,6)
Kq > 10 Ry=0,32 + 2,18 logK,
e B+03,Kp ~Kgy &
K ky=0,5¢ e =B _—0.vo (4.15)
s ZB 75 mm Ky
u’, U, = p, = C - ZytAA {4.16)
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Lacase va Lunne: K, = 0,34 K™ m =044 + 0,64 (4.18)
Ky sét Lunne: séttré (S,/ ¢, < 0,5): Ky=0,34 K;** 4.19)
sétgia (S, /o' > 0,8 K, = 0,68 K> {4.20)
Tinh chat Lunne: séttré (8,/0°,,<0,5): OCR=0,3K,"" (4.21)
co Iy theo | OCR sét sétgia (S,/ 6", > 0,8): OCR =27 K" {4.22)
céc tac Mayne: OCR = 0,51 K, (4.23)
gid khac , 40+ 23K, + (152 - 86K, )(1 - sing’) ~ 717(1 -~ sing’)?
K, cat 192 -717(1-sing ) (4.24)
S S= p1 —{Kgo'vo +ug) 427)
u NC ¢
g, =(0.775- 1,111 1) {py - po) néulp< 0,6
Strc chiu |95 = 0,11 (py-'pg) néu 0,8 >1,>0,6 )
- _ phan
tai d?c q, = ky P 451
COC Nén vlii  ky=13néuE,>2MPa

ky =07 n8uE,<2 MPa

Theo Robertson va cding su:

0,33
P=05P, {_Y_}

Ve (4.29)
batdinh: P, = N, S, D
Bt rai: P, = min (o', [D (K, - K+ 2 K, tgo” tgh;
Pudng : o', D IKDS +2 K, Kp.? tge’ + tge’ - K,1 )
cong P-y )
] Dat dinh: y,= 23675, VD
clia cgc T
chiu tai | . D
trong Datroi = HI7SING Gyo
ngang 2Ep (1-sing")
| Theo Gabr va Borden:
P=nAP,tanh| KoZ
Anky (4.34)

trong dé tanh(x) = sinh{x) / cosh(x)
cosh(xX) = (e +e™) /2
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PHULUC 4

CACH XAY DUNG DUGNG CONG E-LOG(P)

Hinh 1.2 (phén 1.1.2.1) dugc the hien chi ti€t hon & hinh P1 dudi day. Dé xay

dung dutng cong @ va tinh céc h¢ $6 nén so céip va thit cap (C,, C)) mot cach hop 1y,
thi thi nghiém oedometer (thi nghiém nén mot truc) cdn phai tién hanh do tai va gia tai
(doan cong ZY vd YZ & hinh P.1) & mot cap 16n hon p, (4p luc tién co ket) udc dodn
ban ddu.

‘Ta ¢én thyc hién cdc budc hiéu chinh sau:

Budc 1: Xdc dinh dp luc tién cé kétp_( Casagrande):

&

]

Diém P la diém cong nhat trén dudng cong thi nghiém (dudng (D)

Tix P v& doan PT ti€p tuyén véi doan ddu cha dudng @ (doan thi cip);
Tit P v& doan PQ nam ngang;

V& doan PR 14 phan gidc clia géc TPQ;

V& doan SU 1a ti€p tuyén (hay doan kéo dai) cla doan cudi dudng cong thi

-nghiém O;

Giao diém ctia doan SU va doan PR 1a diém U. Hoanh d¢ cla diém U 1a dp lyc
tién cd két (ing sudt cd ket truge) p, (hay ©° ).

Buoéc 2: Xdy dung duong cong @ (Schmertmann):

®

]

L]

Diém X 1a diém ¢6 toa do (p,, e,). ‘Trong dé, p, (hay ©’,,) 12 dp luc ban than cta

phan t6 dét dang xét tai hién trudng; e, 12 hé s6 réng ban ddu tai hién truong;
V& doan UV thang ding;

-~

V& doan XV song song Vi doan YZ. Poan YZ 1a doan nim gitta dudng do tai
va gia tai;

Poan UV ciét doan XV & diém V;

N6i diém V véi diém S. Diém S ndm trén dudng cong @ va c6 tung do 1a
0,42 . ey

Poan XV 1a doan nén thi cép, do déc ciia né 1a C, (chi s6 nén thi cép);

Poan VS 12 doan nén so cdp, do doc cha né 1a C, (chi sd nén so cdp).

Budc 3: Chinh xdc thém cdc théng s§ (Schmertmann):

8

-]

V& duong cong hiéu s6 gitta dudng @ va dudng O;

Néu dudng cong ndy khong cé dang d6i xting qua p, thi ta cin xe dich p, qua
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phai hogc trdi mot chit. Nhu vay, C, s€ giit nguyén gid tri, con C, s& khéc di (do
~doan SV khac di). Dudng cong c6 dang déi xiing qua p, niy con go1 1a dudng
hinh chuéng (bell shape).
~ Bude 3 nay c6 thé khong cén thiét vi ket qua ciia bude 1 va budc 2 ké trén di khd
ti i va chinh x4c.

e

o . X @
| :
; e
I
!
f
]
I
!
I
l
!
!
I
I
i
I
I
E .
i dudng cong
| hiéu s6
l PUSO Ae AG
! . i .V:‘:‘?-,‘_

0426 _____ e e
| .
| |
I I
j E
! {
| i
i I
! j
v 1 |i|¢=1|s! ! 1 aE:tln' ! !
. 1 | S S W | }
Po Pc E P

Hinh P1. Céch xay dyng dudng cong e-log(p)
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PHULUC5

THI NGHIEM NEN TINH COC

Thi nghiém nén finh coc nham x4c dinh, kiém tra sitc chiu tai clia coc. Quy trinh

nén tinh coc di dugc trinh bay chi tiét trong nhiu gido trinh. Do d6, & day, chiing t6i
chi trinh bﬁy hai phuong phép dién dich (tic 12 phuong phép x4c dinh siic chiu tai) clia
coc dugc ding rit phé bién & cdc nude phat trién. :

Hinh P.2 minh hoa phuong phdp DeBeer: Ta v& két qua nén tinh trén do thi log-

Jog. Néu trén s thi ¢6 hai doan gén thang 10 rang nhu hmh v, thi giao cta hai doan
tuong g voi sic chiu tai huy dong P,

Trong vi du trén hinh P.2, P, ~ 190 tdn, tai d6, A ~ v 8,5 mm.

thng rd ring nhy hinh P.2, do d6, khé x4c dinh P,

@

®

Lan {mm)

Tai thi nghiém (KN)

" Phuong phdp DeBeer c¢é nhuge diém I3, khong phal bao giv ta cung ¢6 hai doan

400 700 1000 2000
[ 1 ' !
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Hinh P.2. Phuodng phap DeBeer

V& két qua nén tinh trén do thi thuong;

EF

Dudng "dan héi" 12 dudng cé phuong trinh sau: P = WI:—A;
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o FIatigt dién coc (m?), E 12 modun dan héi cha coc (kIN/m?), L 1a chiéu dai coc
(mm);

¢ Pudng Davisson 13 dudng song song véi dudng "dan hoi", khodng céch gilta
hai duong 1a: |

3,8 + B (mm)  néu la duong kinh coc B <600 mm;

120
B s .
~3~—0 (mm) né&u duong kinh coc B > 600mm;
e Giao diém cta dudng Davisson v6i dudng két qua nén finh 1a stic chiu tdi huy
dong P,,.

Trén hinh v&, P,,~ 201 tfn, tai d6, A = 23 mm.

Phuong phdp Davisson dé& dung, phll hop véi ca quy trinh nén tinh nhanh va
cham. Mot han ch& nho clia phuong phép nay 12 né khong phit hop véi coc chéng (coc
khéng ¢6 ma sat bén).

Trong ca hai phuong phép trén, sttc chiu tai cho phép sé la:
[P]=0,5Py, : ®.1)

" T&i thi nghiém (KN)

0 500 - 1000 1500 2000
O } 3 ] L L L 1 5 1 ] L i ]
o
1T
P i \\"'\_ 1
E | ~
Esl . ... N
*-75 1 ! \"‘\\
\E: \'\--. : !
2 1. ~ '
s ., ."\\ } .
& 4 ty t b
0 4 - --- N e L L LR
5 -~ ' '
& - "'-\. v
RS T"‘ '
- L3 i \%\. )
1 " : ™. :
AB b oo e [ U TNy
1 " ~.
bﬁ :
két qua nén tinh ; Te . l
. e 1
20 11 ~——-Ppudng dan hoi "~‘, “““““““
ES v ® »
- = =« Budng Davisson : ; Se
25

Hinh P.3. Phuong phap Davisson
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 Phidn tich wu diém ciia phuong phdp Davisson:

Ta xét vi dy trén hinh P.3, ngoai ra ta con biét coc dai 30 m, tiét dién 0,40 x 0,40
= 0,16 m® Than coc dat vao dat tét. Miii coc dat vao 16p dét cét, thi nghiém SPT cho
th&y Ng,~ 40. Theo cach tinh Schmertmann SPT thi q, = 306 N, = 12240 kPa;

= Q, = 12240 x 0,16 = 1960 KN = 196 tan;

Khi thi nghiém nén finh, khi luc ép tit kich xuéng la 150 tén, ngudi ta do duogc do
1dn (n dinh tai cép tai nay) 12 8 mm ©;

GiA sit coc 1a hén hop ma sit + chéng, va bién dang dan héi clia coc tai cdp tai
trong nay la:

| 1500kN |
£ L =0,67 5 Okf’ 5 30000 mm ~ 8 mm @
Ag 24x10" kKN/m”. 0,16 m” .

Az = (0,67
E

Thea cach tinh pko bién & nudc ta hién nay
Stic chiu ta1 cuc han 12 tai trong nén finh ma tai dé do lin bang € [S1.
trong d6 £E=0,1+0,2
[S] = 40 + 80 mm (d¢ lin cho phép cla cong trinh);
Nhu cdch tinh & vi du nay thi Q, = 150 tan (Vi 8mm = £ |Sh;

Tuy nhién, dua vao cdc con s6 8 mm @ va 8 mm @, ta thdy rang, mii coc khong
chuyén vi, hoac chuyén vi rdt it. Do d6, 150 tan nay hdu nhu chi bao gém sic khéng
bén, con sic khdng mii chua thé huy dong déng ké (ma Q, du béo 12 196 t4n). Do dé,
150 tdn nay khéng thé goi 14 Q, nhu cich tinh clia Viét Nam.

Theo cdch tinh Davisson:
Khi t3i trong thi nghiém 13 Py, = 201 tén thi chuyén vi & do dwge (& ddu trén coc)
fa:
2010

Phd L+38+m]§—-m - .30000+3,8+§99—m23mm,
EA 120- 2.4.107 . 0,16 120

Bién dang dan héi tai cha ban than coc dy bdo la:

0,67—%‘$—L = 10,5 mm;
EA,
Nhu vay, chuyén vi & miii coc (ddu dudi ciia coc) la 23 - 10,5 = 12,5 mm. Duéi
céc chuyén vi nhu vay (tham khéo hinh 1.16, phdn 1.3.1), cd sttc khing mili va sic
khéng bén déu da duge huy dong déng ké. Do d6, céch tinh nay rat hop 1.
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