CHUONG 3. THINGHIEM XUYEN TIEU CHUAN - - 109

CHUGONG 3
THI NGHIEM XUYEN TIEU CHUAN (SPT)

3.1. GIGI THIEU
3.1.1. NGUYEN LY

Trong thi nghiém xuyén tiéu chudn (SPT-Standard Penetration Test), ta déng mot
ong 1y mau (kich thudce tiéu chudn) vio trong ddt dudi nang luong déng tiéu chudn.
Ta dém s6 nhét dap d€ 6ng méiu ngap vao trong dit mot doan 13 30 cm. '
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3.1.2. LICH SU SPT

Nam 1902, cong ty
CR. Gow thi nghiém SPT
ddu tién vdi Sng ldy méiu
duong kinh 2,54 cm (1"),
qua ta dé dap SPT ning
50 kg. Dén nam 1922, thi
nghiém bat ddu rong rii 6
Béic My khi cong ty Gow sét
nhap vao cong ty Raymond
Concrete Pile.

Hinh 3.1. Gian SPT nhd

Nam 1927, thi nghiém SPT duge chuén hod nhu hién nay (6ng 14y méu 2", qua ta

63,6 kg). Nam 1948, Terzaghi va Peck mo t4 chi tiét thi nghiém SPT trong cuén sich

" "Co hoc d4t - Ly thuyét va Thyc tidn". Tir 46 cho dén nhiing nim 1995/1996, SPT ué

thanh thi nghi¢ém phé thong nhat & Bic M. Tuy nhién, t&t cd c4c nha khoa hoc & Bic

M§ déu cho rang, day la thi nghiém bi cdc nha thdu lam dung nhét (theo nghia, nhé ra

nén k&t hop cling thi nghiém CPT, hoic DMT hoic thi nghiém khéc, thi, vi qud quen
thudc va cé san thiét bi, ngudi ta lai chi ti€n hanh SPT).

s . S . . o
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3.2. NOI DUNG THI NGHIEM SPT

3.9, CAC THANH PHAN CUA THIET Bi

Thiét bi SPT gém <6 thiét bi khoan tao 18 (6 thé 12 khoan gudng xoan, hoac
khoan dung dich), ng 14y b (hinh 3.2), qua ta. '

Néu khoan tao 16 gift thanh bing dung dich luan chuyén (bentonite), thi dung
dich phai ¢6 ty trong t6i thidu 12 1,05, va 13 khoan ludn luon phai ddy dung dich. Nén
han ché ding 6ng casing giit thanh, Néu ¢6 ding casing, day clia casing phéi cdch vi
ti dap SPT it nhat 1,5m.

6ng 14y mau (dang bd doi) c6 dudng kinh trong 1a 30,8 mm (1,5"), dudng kinh
ngoai 50,8 mm (2,0™). |

Qua ta nang 63,6 kg (140 1bs) va rgi & do cao 76,2 cm (30™).
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Hinh 3.2. Ong 18y mau SPT “Winh 3.3. D3t trong 8ng (sau khi bé dbi)-

3.2.2. TRINH TU THI NGHIEM

1) Khoan tao 16 dén do sau thi nghiém.
2) Lip 6ng 148y mau vao cén, dua xudng ddy ho khoan.
3)(3\ho roi qua ta xudng dau can.
® Dé}ﬁ &ng xuyén dé ngap 15 cm. Ta khong cin d&m s6 nhdt dap ndy;
o Dap tiép, d€m s6 nhat dap N, dé 6ng xuyén dugc 15 cm (tit cm thit 15 dén cm
tha 30);
o Dé&n s6 nhét N, 6é 6ng xuyén tiép 15 cm nifa (tir cm thit 30 dén cm thi 45);
o K&t qué chia thi nghiém BAN=N+N;.

Nhu vay, N 12 s6 nhét dap dé 8ng xuyén duge 30 cm, & Viét Nam, ching ta k¥ hi¢u
Ja N,,. Tuy nhién, day 13 k¥ hiéu sai, céc nudc phuong Tay s& hiéu 12 ning luong
thyc ma éng 14y mau nhan duge tai céc cong trinh & Viét Nam chi 1a 30% (xem
phan 3.2.3). '

4) Riit 6ng 14y mau 1én, bé doi va thu 14y méu dat, dem vé thi nghiém trong phong.
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5) Lap lai cdc bude 1 cién 4. Thuong, ta cit thi nghlem 1,5 m sau mot lén

6) Néu da dap qui 100 nhat dap réi ma ong xuyén vin chua qua duge 30 cm thi ta

- cling dimg thi nghiém lai.

3.2.3. CHUAN HOA $6 poC

Trong tat ca céc thi nghiém hién trudng, SPT 13 mot trong nhitng thi nghiém
khong chinh x4c nhdt. Néu hai nguoi khac nhau, st dung hai thiét bi khdc nhau, thi
nghiém lan c4n ahau trén nén déng nhét, thi két qua N thé kh4c nhau dén hon 100%
(tuy nhién, N, s& x&p xi nhau, néu ta biét chinh x4c ning Iuorng hiéu qua)

Nang luo‘ng toan phin do ba roi 1a: E = 63 6kgxO, 762m ~ 48,4 kgm
Tuy nhién, ning lugng E nay khong hoan toan chuyén t(): Ong 18y miu. Sy mét

. mat nang lugng xay ra & cdc phin chinh sau:

° M4t mat ning hro‘ng do ma sat glu'a bua 10i Vi tryc dan huo‘ng, ma sit giua day
o ’keo vGi rong IoC.

e Mt mét nang 1u0ng do nguo*l thi nghiém (loai bia kéo bing day qua rong roc):
 Khi thd day dé bia roi, ngudi thi nghiém khong tha ty do ma vin hoi niu day
~lai (s ving day, mét cong di nhét). D61 khi vi nguyén nhan ndy ma nang luong
- mdt dén hon 20%.

e M4t mét néng lugng do ma sdt giita dét 16 khoan véi cdn xuyén, v.v...

Bang 3.1 trinh by nang luong hidu qua trung binh thong k& & mot s6 nude. G cac
nuéc dang phat trién, thi€t bi SPT phd bién vén 14 loai nhin (donut), sit dung day kéo’
trén rong roc. Véi loai ndy, & cdc nudc tién ti€n, ning luong hidu qui 1a 45+65%, &
cdc nudc.dang phit trién, con s6 nay chic con t6i hon. Hon nita, gia tri trong bang la
gid tri trung binh, do d6, néu c6 thi nghiém SPT ma ning luong hiéu qua chi c6 20%
thi cing khong phéi diéu la (nhw vay, n€u N = 40, ta tuéng 1a dat rat t6t, nhung thuc ra
la dat xdu vi N3, =40 . 20/ 100 = 8, va Ny, =40 . 20/ 60 = 13). Tai Viét Nam, chiing ta
chua c6 théng ke, nhung d€ an toan, c6 thé tam 14y niing luong hitu ich tuf k:hoang 30
dén 55%.

Béng 3.1. Néng lugng hidu qué (%) clia mdt 5§ thidt bj SPT

Loai SPT Loai nhan (donut) Loal an toan {safety)
Déy+r<‘)ng roc Tu déng Déy+rong roc Tu déng
Bic My 45 70 + 80 80 =100
Nhét 67 78
Anh 50 60

Do d6, ta phai chudn hod N vé mét gid tri c6 cling nang luong hiéu qua. O cdc
DuGc tién ti€n, ngudi ta coi 60% 14 nang lugng hitu fch trung binh. Do dé, thudng quy
601 N vé N, (60% ning lugng hitu ich).
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Ngoai ra, cling mot loai dt, néu Ny, = 10 tai 1 m, thi tai 30 m, Neg c6 thé 1en téi
0. Dé 12 do, tai 30 m, 4p luc agang 100 hon it nhiéu so voi tai 1 m, do 46, cn phéi
dap nhiéu nhat dap hon.

Nhut vay, ta cin hai loai hé 6 chuin hod chinh nhu dudi day:

N’ﬁoxNéoxCNszCExCN 3.1

(Ngo =N x Cg) (3.2)

trong d6 N4, con dugc ky hién 1a (N e 5
C, (hay m,) - hé & hiéu qua:
E
Cp = %—é-;
gaay E,-nanglugng higu qué c6 thyc clia thiét by
60 - nang luong hiéu qua tiéu chudn (60%);
& e ta, c6 té tam 1y Cy = 0,5 + 0,9; Khi thiét b tien tién
hon, ta cé thé 18y G cae hew; '
C, - hé s6 do san. Tuy nhieﬁ; cé nhide tic gia dé nghi cdc hé s6 C, (gin giong
nhau) nhy sau:

Liao & Whitman (1986): Cy = (0,9576/ 5o (3.3)
Peck (1974): C,=0,77. log(20/ 1,05 /&7 0) (3.4
Skempton (1986): Cy=2/(1+0") (3.5)

Gday O, - Ung sudt hitu hidu theo phuong dimg, bax (= kg/em®).
C, & phuong trinh (3.3) tuy don gidn, nhung péu do sau nho hon 2 m thi nén
diing phuong trinh (3.4) hoac (3.5) vi phuong trinh (3.3) cho Cy khd 16n.
Ngoai ra, Bowles (1996) con dé nghi céc hé s6 khic (M, Ma» N4)» Uy nhién, cic he
s6 nay khong quan trong so véi Cy va Gy =
e  1,=min(1,0; 0,03L+ 0,7) véiL 1a chicu dai can.
o 1= 1,0 vdiongldy mau khong c6 16p 16t ;
= 0,9 véi ong 14y miu c6 16p 16t, dét cat 10l
= 0,8 v&i dng 14y méo cd 16p 16t dét c4t chat hodc dat sét .
o 1, = 1,0 néuld khoan c6 duong kinh 60 + 120 mm ;
= 1,05 néu 15 khoan cé duong kinh 150 mm ;

= 1,15 néu 16 khoan ¢6 dudng kinh 200 mm .
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3.3. UGC TINH CAC CHi TIEU cO LY CUA DAT
DUA TREN KET QUA sPT |

Tix thi nghiém SPT, ta c6 thé dy béo rat nhidu chi tiéu co 1§, va s6 lugng cac
phuong phip thi€t k& méng (méng nong, méng coc) dua truc ti€p trén SPT 13 nhidu
nhat (so v6i cdc thi nghiém hi¢n trudng khdc). Tuy nhién, cdc tuong quan nay, ciing
nhu phitng tng dung thi&t k& nén méng, ¢ d6 tin ciy nhd do ba Iy do chinh sau:

e Nang lugng hitu higu clia thit bi SPT khong biét. _ _
o Thi ng}_u@m SPT la dong, trong khi d6, da s6 céc chi tiéu co 1y 14 chi tiéu finh.

° SPT ra doi duge 70 nam thi ngudi ta mdi bat ddu quan tam dén viec ch_ué"n hod
86 doc, do d6, rat nhiéu twong quan thyc nghiém (m2 ngdy nay vin dang diing)
lai 14y s6 doc thd N (chua chudn héa) dé 1am thuéc do. '
3.3.1. DANH GIA CAC TiNH CHAT VAT LY DUA TREN KET QUA SPT
3.3.1.1. Dénh gia d chit twong 81 ciia dat rai dya trén két qua SPT

Terzaghi va Peck (1967) ddu tién dua ra twong quan D-N (khong chudn hod) nhu
& bang 3.2:

Béng 3.2. D) chit tuong d8i D,

N O-d 4+10 10+30 30+80 > 50
D (%) 0+15 | 15:35 | 35:65 | 65:85 | 85:100
Trang théi rat ot 13 chat vira chat rat chat

‘ Sau d6, Gibbs va Holtz (1979) ching minh ring, D, con phu thude vao cdp tng
sudt (o”,4) - day chinh 12 kh4i niém hé s6 do sav Cy - tuy nhién, ldc dé khai niém C
chura phé bi€n nén Gibbs va Holtz dua ra d6 thi & hinh 3.4.

Kulhawy vad Mayne (1990) trich d4n phwong trinh phic tap (3.6) tir Marcuson va

Bieganousky, trong d6, D, phu thudc vio cdp tng sudt (¢°,,), cép phéi hat (qua hé s6
dong nhat C,= D,/ D,,) va lich si iing sudt (OCR):

D, (%)=12,2 + 0,75,/222N,, +2311~7110CR ~779¢',, /p, —50C,* (3.6)

Ngoai ra, Kulhawy va Mayne (1990) con trich din phuong trinh (3.7) (twong tu
phuong trinh 2.2 ctia CPT), trong d6 sl dung s6 doc chudn hod N
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D, = I‘Lﬁg (3.7)
(60 + 251og D5 YOCR>'® (1,2 + 0,05 log(t /100)

* trong d6 D,, - kich thuéc trung binh clia thanh phén hat, mm;
OCR- hé s6 qud c8 két (07 /5 0);
t - tudi clia dét, nam.
Trong phuong trinh (3.7), ta c6 tinh dén yéu t6 gid hod (tudi chia dat), dai luong
nay goi 1a C, va bing: '

C,=1,2 + 0,05 log(t / 100) | (3.8)
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Hinh 3.4. Quan hé D~N--img suit(Gibbs va Holtz, 1979)

3.3.1.2. Danh gia trang thai cua dat dinh dya trén két qua SPT

Tuong quan gifta LI (40 sét - liquidity index - con k¥ hiéu 1a B) dugc trinh bay &
bang 3.3. Tuy nhién, d¢ tin cdy cla bang nay khong cao 1dm, vi cdc dat ¢6 dé nhay
cAm khic nhau s& ¢ tuong quan khéc di.

Béng 3.3. Trang thai clia dit dinh (Szechy va Varga, 1978)

Mg <2 2+8 5+15 - | 15+30 > 30

L >0,5 0,25+0.5 0+0,25 -0,5+0 <-05

Trang thai | mém | déocling | nitacln cling rat ran
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3.3.2. DANH GIA TINH BIEN DANG CUA DAT DUA TREN KET QUA SPT
13.3.2.1. Dénh gié médun bisn dang ciia cat dua trén ke qué SPT
Mbdun bién dang ca cdt c6 thé x4c dinh so b nhu say:

’ e

E=kNg,bar (16" Lir) o0 . (3.9)
trong dé
k =5 v6i déit cat 1n bui, sét;
k= 10 véi ddt cdt sach c6 ket thudng; |
k=15 v6i dit c4t sach qui c6 ket. |

" Ohyava cong su (1982) cho ring, ihf;ng qua két qua thi nghiém xuyén tiéu chudn
SPT, ta c6 thé so bo dy bao modun bién dang nhu ¢ hinh 3.5, Tuy nhién, nhu ta théy

. tén hinh v, do tin cdy clia twong quan khoéng cao 14m. Trong hinh v, E dutoc ky hieu

13 Epyy; d6 la modun'bién dang xéc dinh thong qua thi nghiem PMT. V6i thf nghiém
- PMT trong ddt cdt, B dugc coi Ia modun bién dang thost nuée. Trong hirh nay,
phuong trinh twong quan Ja: - | :

CE=908N* bar o ' (3.10)

- Ngodi ra, ta ciing ¢6 thé sit dung twong quan M = C, + C,N cita ite (Co hoe D,
Vii Cong Ngit, Nguyén Van Diing). ‘

sgof 7T T T
1 Epur |
s60 b W??aa.owa'ﬁfs
1 tnesr0, 120462,
100F =S5.0.261.3pg} - 2 o
R o C8ev o
'&E‘;, &0 7 @O el g
. 5 8% aors:
= | o §cg3c 3
[TER} ! a ‘; g §u 5 Bt g
20 %ag0.” gh ggaa
I ; o %"Q g %“Q
A pd P £ 2a 2o
O}~ e 88 ", e
o 8 .= o
] i
| -_— IR S Eod.0 i 2 14 ¢ 4
eyt 2 5 10 20 SO 100 200 N

_ .Hinh 3.5. Médun bign dang cha cat E,,, (Ohya)
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3.3.2.2. Danh gié mbdun dan hol e thdl cha sét dya trén két qua SPT
Ohya va cong sy (1982) cho ring modun dan héi vic thoi E, cha sét ¢6 thé tam
tinh nhu hinh 3.6: ' _
B, = (6 dén 50) Ny, bar - (3.11a)

Gid trj trung binh 12 B, = 19,3 Ngo (3.11b)

3.3.2.3, Banh gia mddun bién dang clia sét dya trén két qua SPT
Stroud (1974) kién nghi céch udc tinh modun bié’ﬁ dang khong né hong nhw sau:
M = 4,1 Ny, néu I, (hay PI - chi 86 deo) 230 ;
M = (8,6 - 0,151;) Neg néu I, <30.
Ngo#i 12, ta cling o thé str dung tuong quan M = C, + GN ctia Dric (Co hoc DL,
Vii Cong Ngit, Nguyén Van Diing).
3.3.2.4. Banh gia mddun o4t cha dat dya trén k&t qua SPT
Wroth va cong s (1979) cho ring moédun cat tic thil G, (€ tinh todn khé’iﬁg
chin) c6 thé tam tinh nhu trén hinh 3.7: <
G, ..~ (60 + 350) Ny, bax o (3.12a)

Gid tri trung binh 12 Gpe = 120 Neg™” (3.12b)

Modun cit (dudi finh i 1au dxi) thong thuong chi bing 5 dén 10% ctia modun
cat cuc dai G,y

1000 - 10600

100 1000

: g

Q’ b

3 £

Wig & 100
1 ATV Wt .‘; PR 14_1_1.,'—1-}__'4—-'—““"—“"4 10 t - -
0.4 4 No10 100 1 - 10 M 10¢

Hinh 3.6. E, chia sét Hinh 3.7. Gy ¢lia sét

3 3.3. DANH GIA HE 50 K, VA OCR cOA DAT DUA TREN KET QUA SPT

2.3.3.1. Danh gia hé s6 K, va OCR dat cat dya trén k&t qua SPT

N6i chung, khong c6 mot tuong quan nio (c6 dé tin cay t6t) dé du bdo trang thii
{ing sust clia ddt cdt sir dung két qua SPT
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3,3.3.2. Banh gié he s& Ko va OCR dat sét du’a tren ket qua SPT

C6 rat it nchlen ctiu tim tmmg quan gitta N v OCR hay K. Trong sg d6, Mayne
- va Kemper (hinh 3. 8) cho rang

~ (0,47 dén 0 58) Ny /Gy (3.13)

o’,, tinh béng bar .

Tuy nhién, nhuge diém trong quan he nay la duong héi quy c6 do tin cay khong
cao 1am. Tuong ty nhw vay, quan he trén hinh 3.9 la: ‘ -

Ky~ 0,073~ | | (3.14)
pa S .
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Hinf 3.8. Quan hé OCR--N (Kuihawy and Mayne, 1890}
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Ko-=0.073 f‘épgf&wg
4t (n=0.57, r*=0.771, T8

5.D.=0.43) g \
:/\\ @? P

N/a” s
Hinh 3.9. Quan ha K, -- N {Kulhawy, 1988); ¢’ tinh béing bar

3.3.4. DANH GIA SUC KHANG CAT cUA BAT DUA TREN KET QUA SPT

3.3.4.1. Danh gié stc khang cit clia dt cat dya trén k&t qua SPT A

Thé so nhét (va ciing ¢6 dé tin cay thap nhét) 12 udc lugng ¢ theo bang 3.4. Céch
tinh cha Peck, Hanson va Thornbum thé hién trén hinh 3.10 c6 18 1a thong dung nhit.
Phuong trinh thé hién trén hinh nay 1a:

0~ 54 - 27,6034 2% (3.15)

' Hinh 3.11 thé hién céch tinh ctia Schmertmann. Céch tinh nay duge cho 14 ¢6 49
tin cay tét, tuy nhién, khong nén ding v6i d6 sau nong (nhd hon 2 m):

@ ~arctg [ N / (12,2 +20,3 0°,0) ] 034 (3.16)

Bang 3.4. Tuong quan N va ¢

N 0+4 | 4+10 1030 | 30+50 > 50

Theo Peck va cong s < 28 28 + 30 30+ 36 36 « 41 > 41

Theo Meyerhof < 30 30+ 35 35+ 40 40 = 45 > 45

B% chat tudng A r&t i rsi chit vita chat rat chat
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20

40

Nq,” (33 hidu chinh theo @6 sau)

ED & \ ) I .. " N A » .- o 1
28 32 3B, . - 40 44
Géc ma_sét_trong 9 :

Hinh 3.10. ¢’ uéc tinh tir Ng," (Peck, Hanson va Thornburn)

o
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[

Hinh 3.11. @ ude tinh tr Ny, (Schmertmann)

3.3.4.2. Danh gia stc khéng cit cla dat sét dua trén két qua SPT

Céc quan hé giita sic chdng cét khong thodt nuéc S, va thi nghiém SPT thudng c6
6 tin cay thdp. Trong d6, hai quan hé phd bién nhat 1a:

Terzaghi va Peck (1967):S, = 0,06 N, , bar - (3.17)
Hara (1974): S, = 0,29 Ny, , bar (3.18)

Nen luu § ring, tuong quan N va S, phu thudc vao rat nhiéu yé&u 16 khéc, vi du
nhu tinh nhay cam cla dét sét. '
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Hinh 3.12. Uéc tinh S, tir thi nghiém SPT (Hara, 1974)

3.3.5. DANH GIA KHA NANG BIEN LOANG CUA DAT
DYA TREN KET QUA SPT

Dya vao s6 liéu & chau My, Nhat va Trung Qudc, Seed va de Alba da thiét iap
nén tuong quan gitta N'g, (higu chinh theo c4 nang luong va do sau) voi kha nang bién
lodng ctia dat rdi. Két qua duge minh hoa & hinh 3.13. Néu diém cé t0a do (1,/ 070
N’,) nam phia trén dudng cong cfia hinh 3.13 thi dit ¢6 kha nang bién lofing dudi tic
dung ctia dong dét. Cich xdc dinh T, /o’ ,, xem phén 1.1.6.

Tren hinh 3.13, ta thiy véi ciing gid tri N’g, dat 16t hon (c6 khd nang khang chin
cao hon) 1& d4t c6 ham lugng hat min nhidu hon trong cép phdi cta cét.

{hat min $5%) hat min =38% 15% <5%
0.5 ; - O5F ; 1 ;
i [ 1
c ! N
0.4 ! . 4 OAp Liquetaction] ;’ | -
E Li fact ! ¢ !
= iquefaciion ,;
£ 03F ! 4 03 :
-
g
[%] .
! ‘&g o2k 4 02 MNo liguetaction
i té): No liguefachcon
l J
: ‘<8 0-! [ . -~ O‘ ) -
= : M=7.5 sarthquakes M= 7.5 eorthquokes
O L 1 i ] ! '
0 10 20 30 40 50 20 30 40 50

N'gg ' M'eo
Hinh 3.13. Kha nang bién lodng clia cat dya trén SPT

a. cAt sach, b, ¢at1&n bui
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3.4. UNG DUNG TRUC TIEP KET QUA SPT
VAO THIET KE MONG NONG |

3.4.1. DANH GIA SUC CH|U TAI CUA NEN DYA TREN KET QUA SPT
3.4.2. DY BAO PO LUN DUA TREN KET QUA SPT

Trong cdc cach tinh trong phédn nay, cdc ky hiéu chung sau dugce st dung:
S - d6 liin 6 két cudi cling clia méng néng; '

B - bé rong moéng, m;

o’, - 4p luc tién c6 keét clia ddt (tai 4o sau & ddy mong);

p, - dp lyc ddy moéng: |

thi trong et

p - a ra 2
°  dién tich méng

VBesbng&f)ﬁfhm *
o’y - 4p luc gay Hin:

’ G’gl = Po = Yam hm -

3.4.2.1. Céch tinh cua Burland va merﬁdge;'méng trén nén dit hat thd
| S=1.1,[(p,~0,6676°) B I, mm (3.19)

trong 4o:

p, va ¢, 14y tht nguyén Ja kPa (téc 1a kN/m?) ;

= 271 vei dt of ket thudmg (NC);
=
0,57

= - v6i dét rit qué cd két (0C);
g

véi dit qué ¢6 két it, ta diing gid tri 1, trung gian .
&day N - gia tr trung binh cfia Ny, tir ddy méng dén do sau 2B.

Néu déit c4t min hoac cét 1dn byl ndm dudi muc nudc ngam, va Ng,> 15 thi
giam s6 doc N, xudng cdon: 7,5 + 0,5N,,

0,25
1,25 L
ST booRT T H,
—+0,25 2B(2 - ——)
B 2B

& day H - bé day tir ddy méng dén hét céc 16p ddk cdt, soi.
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3.4.2.2. Cach tinh cia D’Appolonia; méng trén nén dat hat thd

Céch tinh nay 4p dung cho méng dat trén nén mot 16p c6 bé day hu’u han 12 H (ké
tlr ddy méng). Do lin cudi cing du bdo la:

" |
s= B2y, (3.20)

trong d6 w,- hé s6 hiéu chinh d6 sau, tra trén hinh 3.14a;
- hé 56 hieu'chzn'h do bé day cdc 16p cét sdi, tra trén hinh 3.14b;
M tra tren hinh 3.14¢c, va N tmh trung binh tir d4y méng xuong 1B;
‘ D chiéu sau chon méng; |
B- bé 1ong mong;
L- chieu dal méng;

M va p, 18y thit nguyén 12 kg/cm (hav bar) .

' B R e

c) -

1000,

500

" cét c6 két thudng

O . s : s ]
o 20 N 40 60
- Hinh 3.14. Céch tinh clia D’Appolonia

a) Hé s6 p; b) Hé s6 uy; ¢) Hé s8 M
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3.4.2.3. Cach tinh cua Hough; méng trén nén dit hat tho

N Céch tinh clia Hough tweng tu céch tinh clia Buisman vd DeBeer trong phéan
- 2.4.2.3. Day 1a phuong phép cong lin timg 16p, d¢ ltin méi 16p phan 6 Ia:

S=X§, =Z§iCR . Ahy; .10g9~‘59m& (3.21)
CC G'\l"() ’
trong d6 Ah; - bd day 16p d4t phan t6 thi i;
0, Va ¢’ - Ung sudt ban than va dng sudt do tai trong ngoai tai giffa 16p phan
to; '
C, - Chi s6 nén so cép;
C, - Chi s6 nén thtt cép;

Véi dat c6 két thuong (NC) thi C./ C = 1; Con v6i dat qud o8 két thi
C/C.<1;

CR tra trén hinh 3.15 dua trén s& doc higu chmh theo nang lugng N, cla SPT
Tu hmh v&, ¢6 thé 14y CR xdp xi nhu sau:

. 1/ CR = 10 (10771 Neg. oy +80,87. )/ 100]

0 day, ¢, va éz 14y theo bang 3.5 dudi day.

Béng 3.5. Cac hé sd ¢, vac,

Kha ning lin < r&t it frung binh rat I%n
T o P e
ddu rat sach, déu phéi st phéi 6t A cat |hitu cg, it sét
-1Buding cong a b ¢ d e f g
[ 0,902 0,885 0,889 0,905 0,843 0,859 1
c, 2,188 1,947 | 7 1,873 1,778 1,664 11,5855 1

Hinh 3.15. Quan hé giita /CRva N
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3.4.2.4. Cach tinh cha Peck va Bazaraa

S= 2,543%[1 ~04 MF‘?&CB, cm (3.22)
Gp/2 60

trong d6 g, VA G’y - Ung sudl tdng va tng sudt hitu higu tai do sau B2 ké tr day
moéng;
N’ - k€t qua SPT da hiéu chinh theo c4 nang lugng vao do sau;

v, b va p, 1y thit nguyén 1a t/m’, m va t/m”;

2B T
Cy = ;
B+03

Tuy nhién, Ladd cho ring, Cy nén thay d6i nhu sau:

pat l pat y&u (N’ < 10) \ DAt trung binh (N’g= 10 + 50} ’ D rat 16t (N5 > 50)

c 5B Y 258 Y ( B Y
i B+ 122 B+0,46 B+03

‘

3.4.2.5. Nghién clu cla FHWA vé db tin cdy clia cac cach tinh
FHWA (Hiep hoi quén 1y dutng bo MY) da tién hanh quan tréc 21 méng nong va
tinh todn ty & (TS) gilta d¢ ldn du bio v do lin thuc. Gi trj trung binh va do lech
chuén clia tj s6 TS d6 duge trinh bay trong bang 3.6. D4 thi so sénh (theo timg cdch
dy bdo do lin) dugce vé trén hinh 3.16. '
Dua vao két qué nay, ta c6 nhéan xét sau:
o Céch tinh D’ Appoionia (phén 3.4.2.2) ¢6 d6 tin cay cao nhit: D¢ lin du bdo
gin v6i do lin thuc nhét (tf s6 4o l6n du bdo va lan thyc 12 TS = 0,99, sat v6i
1,0); Va do lech chuén 1a nhé nhat (0,51);
» Chc céch tinh c6 TS 16n hon 1 1a cde cdch tinh thign vé an toan (dy bao 16n).
Ty g cdc cich tinh an toan (TS > 1), thi cdch tinh Schmertmann (CPT) (phén
2.4.2.2) ¢6 d6 tin cay cao nhét. Céch tinh ctia Hough mic div c6 do léch chuén
nhé hon nhung lai 6 ty s6 TS qua 16n.

Bang 3.6. Ty s8 TS gitta d6 1Gn dy bao va 49 iun thye (FHWA)

B Céch tinh Trung binh TS | D0 1ach chuén
Rurland & Burbridge 0,83 _ (3,94
D’Appolonia 099 0,51
Hough 1,9 0,82
Peck & Bazaraa 0,78 0,79
Pack & Bazaraa w/ Ladd 1,56 3,27
Schmetimann {(CPT) 1,39 1,04
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-
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3.5. UNG DUNG VAO DU BAO sUcC CHJU TAl cUA coc

3.5.1. CACH TiNH CUA MEYERHOF (BA’:r ROl
CHO cOC CHE SAN VA cOC NHOI

Meyerhof kién nghi céch tinh sitc chiu tai cha coc béténg trong ddt cdt vao nam
1976. Tuy nhién, hién hay c6é t6i hon bén phién ban khdc nhau cta cdch tinh
Meyerhof. Trong phdn ndy s& trinh bay cdc phién ban dé. Tuy nhién, ngudi viét
khuyén ban doc nén ding cdch tinh cha Schmertmann (phdn 3.5.2), vi né 4p dung
duge cho moi loai d4t va dang tin ciy hon nhiéu.

3.5.4.1. Stfc khang bén
o Theo AASHTO 1996/2000: f =k, Ny, (kPa);
o Theo Meyerhof 1976/1981: fi=k Ny (kPa);
e Theo Bowles, 1996: f.=k N'g, (kPa).
trong dé N, - s6 doc tlr thi nghiém SPT;

N’, - s& doc hiéu chinh theo phuong trinh (3.1); o

| k = 2 véi coc bétong, coc dng thép bit kin dau trude khi dong, .
k = 1 v6i coc 6ng thép hd ddu, coc H, coc nhm, E |
k= ;96 k (do AASHTO quy dmh chat ché ve viée déi thu nguyen) |

Trong bit cit truo’ng hop n2o, ma sit bén don vi f ciing phal nhd ho‘n 100 kP&

-3.5.1.2. Sirc khang miii
o Theo AASHTO 1996/2000:
qpm0,38 N L/B,bar; .
trong do ' ‘ ‘
N, - gid tri N'g, trung binh gin miii cgc (hieu chmh theo phu’o‘ng tdinh 3. 1), |
L - chiéu dai doan coc ndm trong d4t roi; B
B - duong kinh coc. |
e Theo Bowles, 1996 (twong te AASHTO):
q, =04 N’MBL/B bar ;
trong do
N’g.s5 - gid tri N’ trung binh 8B 1én trén va 3,5B xudng dudi miii coc
(d4 hiéu chinh theo phuong trinh 3.1). |
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o Theo Meyerhof, 1976/1981: q, = 0,4 N, L/ B, bar;
trong do N, - gi4 tri Ny, (khong hiéu chinh theo 40 sau) 14y trung binh gén miii coc.
¢ Theo U.S. Army CORPS of Engineers, 1992 (Tuong ty Meyerhof): |
q,=0,38 Ny,;s L/ B, bar
trong do
Ng,3p - gid tri Ng, (khong hiéu chinh theo d¢ sau) 14y trung binh & 8B va 3,5B
gin miii coc.
 Ngoai ra, sic khfing miii cdn phai nh hon gi4 tri cuc dai q, (bar) cho dudi day:
Theo AASHTO 1996/2000: |
q. =4 N’ khi miii coc trong dat cét;
| = 3 N’, khi miii coc trong dit bui;
Theo Bowles, 1996: q. =3,8Ng.5;
Theo Meyerhof, 1976/1981: q; =4 N, khi miii coc trong dit cdt;
' =3 N, khi miii coc trong d4t cét;
Theo U.S. Army, 1992: Gy =3,8 Ng,sp-

3.5.2, CACH TINH CUA SCHMERTMANN SPT CHO COC CHE SAN

Céch tinh cta Meyerhof d3 duoc tap thé nhiéu tic gid (Schmertmann, Lai,
Graham, McVay, v.v...) sita d6i b8 xung lién tuc trong hon 10 nam qua dé 4p dung cho
moi loai coc diic sin, trong moi loai dit va véi d6 tin cay cao hon. Céch tinh nay ban
dau dugce dit tén 12 SPT91, réi SPT94, rdi SPT97, v.v... Sau d6, dé théng nhit, ngudi ta
g01 12 cdch tinh Schmertmann.

Piu tién, s§ doc N, tir thi nghiém SPT duoc giéi han nhu sau:

e NéuNg <5 thildy Ng,=0 (bé qua ma st bén khi dat y&u. Tuy nhién, sau nay
nhiéu tic gid kién nghi nén thay tiéu chi qud an todn N, < 5 bing tiéu chi
Ng,< 4 hodc 3);

e Néu N,y = 60 thi N, = 60.

3.5.2.1. 8drc khang bén

- Stc khéng bén cuc han don vi dugc 14y theo bing 3.7 va dugc v& minh hoa trén
hinh 3.17. Tir hinh 3.17 ta thdy ring, stic khdng bén ciia coc trong dét sét (ky hiéu 1a 1)
14 cao nhdt, gi4 tri d6-gidm dén vé6i ddt cat (3) v cudi cling 1 d4 véi (4). Ta ciing thdy
ring, siic khang bén cia coc bétong 13 16n hon véi coc thép.
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Béng 3.7. Sitc khang bén f, {hay q,) (kPa), cdch tinh Schmertmann SPT

h?gu i_oafzi dat Béténg . Coc H Cgc &ng thép
1 - edsst %ﬁ 2—"‘;—5%%& 18,58 + 20,93 NN
| B | A e
N . een | 5155 114,50 N _
4 Bi;gﬂi“;fi;f” 0,96 N 073N 1,72 +12,83 InN

Ghi chi Trong bang 3.7, 3 cho gon khi trinh bay béng, Ny, dugc viétia N.

Hinh 3,17. Sirc khdng bén, cach tinh Schmertmann SPT

3.5.2.2. Stre khang mii

a) coc bétdng; b) coc H; ¢) coc 8ng thép.

Ta goi d4t & mili coc 12 diém A. Khi d6, gid tri stc khdng miil q, trung binh ¢

di€m A duge tinh nhu saw:
trung binh rongsé q,; 68Bwén A+ trung binhtrongsd qp ¢ 3,5Bdudi A

qp@A =

2

Gid trj q,; duge tinh todn dya trén bang 3.8. Ta thdy ring, nguoc lai véi phin
3.5.2.1, sttc khang miii clia d4t sét (1) la thép nhét, sau d6 ting dén vé6i céc loai dat ky

hiéu tir s& 2 dén 56 4.
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Béng 3.8. Sifc khang miii q,(kPa), céch tinh Schmertmann SPT

Ky higu _ ‘Loai dat Béténg va coc H Coc éng thép

1 Dat sét - 67N | 46 N
2 ?ﬁré;gzlsgt;?umat Cét rat 155N | 02N
3 {cat ' _ 306 N | {26 N
D 2? \;%inmém; Cat I&n nhiéu v 348 N | tean

Sau khi tinh Q; va Q, tir phuong trinh (1.24) va (1.25), trong céch tinh cta -
Schmertmann, con ¢6 thém khéi niém stic chiju tai huy dong, dé la:

Véi coc bétong va H: th Q;+Q,/3 ' (3.23)
Véi coc éng _thep. Q= Q+ Q2 : ' (329

Vi stic chiu tdj cho phép duge coi 12: [Q]=Q, /2

Nhu vay, theo céch tinh nay, hé s6 an toan cho sic khdng bén 1a F, = 2, vk hé s6
an toan cho stic khdng miii 12 F,=2x3=6chococbétong vacoc H; F, = 2x2=4
cho coc dng thép.

3.5.2.3. Chiéu sau ngam di

Néu chi€u sau ngam ctia doan coc trong 16p dat chiu tai (d4t t6t) 1a db 16n, thi sifc
khdng bén va miii s& duge tinh todn nhu & phén 3.5.2.1 va 3.5.2.2. Tuy nhién, néu
chiéu sdu ngam khong da, thi stc khdng miii s& bi gidm di.

Ta goi D, (actual) la chiéu sau ngam thuc (ctia coc vao 16p dat t6t), va D
(critical) 12 chiéu sau ngdm cén thiét. D, phu thudc vao loai dat nhu & bang 3.9. Trong

bang, B 14 duong kinh coc. )
Bang 3.9. Chiéu sau ngam cén thiét
Ky hiéu L.oai dat D./B
1 : Pt sét -2
2 Hon hdp sét-bui-cat; Cat rat nhiéu bui; Bui 4
3 Catchd: N<12 8
N=13-29 g
N>30 12
4 Da vai mém; Cat 1an nhidy vé s, hén 8

Khi 16p dét & miii coc x4u hon 16p d4t bén trén (hlém khi thiét ké nhu vay) thi ta
khoéng cdn hiéu chinh sitc chiu tai tinh duge.
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KHI LOP PAT & MUI COC TOT HON LOP DAT BEN TREN VA:
Néu D <D, (hinh 3.18a), thi phéi hi¢u chinh nhu sau:

D .
q, =qrc t D =2 (Qy —qpe) (3.25)
C . . '
£ D
f = —io et SO 3.26
i QT i:qLC D, (o qLC)} ( )

trong dé - stc khang mili hiéu chinh;
Gic - stc khdng mii tich & mat phan Ié‘p nhu & buofc: 3.5.2. 2
Q- stic khdng miii (chwa hiéu chinh) tinh & miii coc nhu & bude 3.5.2.2;
f. - sttc khang beén hiéu chinh cla phén coc trong 16p dit t6t & doan cudi coc;
f, - stic khéng bén (chua hiéu chinh) clia cling phan coc nhu khi tinh £,

Trong phuong trinh (3.25) va (3.26), ca q, va f; déu nho hon gid i chwa higu

chinh (g, va f,).
a) S LnnT b)

I A O

[
[

[

P U T O O T T S

S ENHENEEEN

éLQ
D

KT,

)}
\®)
'a L

. N ?
Hinh 3.18. Hiéu chinh stic khang
Néu D ,>D. (hinh 3.18b), thi phai hiéu chinh nhu sau: ‘
f. - .
ficp= 2252 [qLC +0,5(9ep —9ic )] (3.27)

<

trong d6  f, .- stc khdng bén hiéu chinh cho doan coc tir diém LC (mat phan 16p,
tirc 12 layer change) t6i diém D;

f

I

op - Stc khdng bén chua hiéu chinh cho doan LC-D;
Qep - Sitc khdng miii tinh tai diém D (khong hi¢u chinh).
Sttc khédng miii g, khong cdn hiéu chinh.
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3.6. QUAN HE GIUA CPT VA SPT

Quan h¢ gilta két qua CPT va SPT khéng pha1 1a tuyén tinh. TV 0 q¢/ N con phu
thuoc vao tén dét (xem bang 2.5). Trudc dé (1986), Robertson phan loai datra 12 viing
nhu & hinh 2.23; trong do, quan hé g, va N 1y theo bang 3.10.

Ngoai ra, v6i cét, ty s6 ndy ¢on phu thuoc vio dudng kinh trurig binh ¢ hat Dy,

nhu hmh 3.19.

Béng 3.10. Tuong quan giita CPT va SPT theo Robertson - 1986

Nhém Tén dst TedarNe | |
- (CPT so v6i SPT) |

1 Pat hat miﬁ, nhay célm 2 |
2 ﬁﬂ’u cd; biin 1 |
3 Sét 1

"4 Sét 1an bui 1,5
5 | Bui, bui lAn sét;sét nhidu bui 2
6 Sét nhiéu bui téi cat bui 2,5
7 Cat nhigu bui 3
8 Cat nhiéu bui tdi cat 4
9 Cat 5
10 Cat 10i s6i cat )
11 Dat hat min rét cling (qué c8 két) 1
12 Cat/ 4 cat rat ciing (qué cb két) 2

Quan hé 6 hinh 3.19 1a:

qr/ N 5,44

(g do bang
Vi dit chita nhiéu

Qs /N ~425-

DSOO.ZG ‘

bar)

hat min thi:
Poga/ 41,3

(3.28)

(3.29)

trong d6 Py, - ham lugng tich lity hat lot qua sang 0,074 mm (sang s6 200).



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

s
o ]
Y3

I VI N - B T

T s6 gy (CPT) / N, (SPT)

o

0.001 XY e | L0
C8 hat trung binh Dg, (mm)

Hinh 3.19. Tuong quan giita k&t qua CPT va SPT
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'3.7. Vi DY TiNH TOAN
3.7.1. Vi DU 1: XAC BINH TINH CHAT CO HOC ClIA BAT

Cho két qua thi nghiém SPT nhu trong béng 3.11. Trong dé:

Cot 1 1a do sau thi nghiém, ¢4t 2 1a s6 nhat dap dé 6ng 1dy méu di dugc 30 cm,
cOt 3 1a két qua phan loai d4t trong phong tir mAu dat thu durge.

Xéc dinh géc ¢ va modun bién dang E. Bist myc nude ngam tai 3,5 m.

* Béng 3.11. K&t qué thi nghigm SPT

A 2 3 4 5 6 | 7
z (m) N dat Neo |0, (bar) 3chme“;tmam
152 3 2 0,25 | 2566

3,05 9 bui 6 0,50 | 32,58

457 | 9 rés 6 065 .| 3151 | 30,03
6,10 12 8 0,74 33,38

6,86 15 10 0,80 35,02

7,62 21 bui 14 0,86 37,77 38,21
8,38 24 chat 16 10,92 38,67

914 | 33 vira 22 0,97 41,36

9,91 30 20 1,04 40,03

10,67 35 cat 23 1,11 40,98

11,43 27 . chat 18 1,18 38,26
12,19 63 vita 42 1,25 4500 | 41,51
13,72 33 Ichit 22 1,39 39,12

14,48 38 25 1,46 40,01

15,24 60 40 1,53 44,25

16,00 60 40 1,60 43,94

16,76 72 . cét 48 1,69 45,00

17,53 114 1 (réh) 76 1,79 45,00 45,00
18,29 138 | chat 92 1,88 | 45,00

Cot 4 1a s6 doc SPT hiéu chinh theo ning lvong tieu chudn 60%:

Ne=N.GC

Cho ring, nang lugng hitu {ch clia thi nghiém SPT nay 12 40%:
= Cy =40/ 60.

Cot 5 1 Ung sudt ban than hitu higu.

Cot 6 1a goc ma sat trong tinh theo cong thiic Schmertmann (phuong trinh 3.16):
¢ ~ arctg{N,/ (12,2 + 20,3 o°,)) "



134 THI NGHIEM BAT HIEN TRUUNG VA UNG DUNG TRONG PHAN TICH NEN MONG

Cot 7 12 gié tri ¢ trung binh cla céc 16p dét tinh tir cac gid tri & cot 6.
N_gd?ai ra-,‘ ta con ¢6 thé tinh géc ¢ theo cong thitc clia Peck, Hanson va Thornburn
(phwong trinh 3.15):
@ ~ 54 - 27,6034 001N

trong d6
N =Ny . Cy. P

C, ¢6 thé sir dung cong thic (3.3) cha Liao va Whitman. Céc két qua duge lap
“thanh bang 3.12. Trong bang nay, cot N, 12 gi tri trung binh clia ting 16p dét. Ta cé
thé ding géc ¢ & bang 3.12 dé tinh todn, thiét k& cho an toan.
Béng 3.13 trinh bay k&t qué tinh todn modun bién dang E. Tir bang 3.13, ta thiy
cong thitc E = 9,08 N> dem lai két qua c6 vé hop 1y nhét va thién v& an toan (so véi
hai cong thic kia). Do dé, ta chon gié tri trong cot tinh toan nay.

Bang 3.12. Tinh géc ma séat trong ¢ theo Peck, Hanson va Thornburn

Lép Dt Ny, | o' (bar) | Ne | @ (Peck,,..)

1 bui réi 4,7 0,67 6,1 28,66

2 bui chat vita 15,4 0,91 15,8 31,88

3" | catchutvim/chat | 29,2 1,33 | 24,8 34,49

4 cét (rdt) chat 67.6 1,78 | 49,6 40,21

Béng 3.13. Médun bién dang E {(bar)
E = 9,08 Ny, E =k Ng . 100 E=C,+CN
16p dait Ngo k

(xem (3.10)) (xem (3.9)) (Birc)
1 bui rdi 4,7 25,14 5 23,5 48,91
2 bui chat via 15,4 55,15 5 77,0 105,62
3 | catchatvira/chat | 292 84,28 8 2336 170,4
4 cét (réit) chat 67,6 146,46 8 540,8 343,2




'CHUONG 3. THI NGHIEM XUYEN-TIEU CHUAN

1356

3.7.2. Vi DU 2: s{fc CH|U TAI CUA COC THEO CACH TiNH

SCHMERTMANN
z (m) |Ng, | g8t D 20 40 80 Nso
0,00 | 0 0.0 : ; 4
1,652 | 2 15 4 ovunnns 3. ..................
i
3,05 | 6 30 4-%-on-- AN SRR S SN SRR
E]
wo7 ) 8 bui | 4.5 - R R el R R
610 [ 8 | o |
6.0 - '9.9-8B=6.3m
6,86 | 10
762 (14| (g 7B T-cwtbecootvcigg-gam ¥t
8,38 |16 ™=
914 [22| M 20+ T o om
901 (20T | wns I L E Mat phan iop
10,67 | 23 105 23
11,4318 120 - ——11.48m
12,191 42
13,7222 |cat] 135 - S e
1448125 @ 1510 - e e 5. 9+12B=15.3m
15.'24 20 chidu s&u
16,00 | 40 LB I B e R i e CEE RS BT ngam cén
16,76 | 48
17,6376 18.0 - :E““t«_:‘"'"'
18,20 | 92
195 -

Hinh 3.20. Vi dy vé sifc chju tai clia coc

Cho coc béténg ddc sén kich thude 45 x 45 cm?, coc ndy nim trong méng coc
dai cao, phdn coc nim trong dét dai 11,9 m, dit trong nén dat & vi du 1 (hinh 3.20). Ta
du bdo sitc chiu tdi theo cdch tinh Schmertmann.

Tir bon 16p dédt & vi du 1, ta chia lai thanh hai 16p d4t nhu hinh 3.20. Lép 112 bui
c6 ky hiéu Ia ddt @ theo Schmerimann, 16p 2 1a cit c¢6 ky hiéu 1a dat @ theo
Schmertmann (theo bang 3.7).
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3.7.2.1. Sitc khang bén chua hidu chinh

Stic khang bén don vi clia coc trong 16p dit bui (f,,) duge tinh trong bang 3.14,
con sitc khang bén don vi chia coc trong 16p cét (£, ;) dugc tinh trong bang 3.15.

Bang 3.14. Sirc khang bén trong 10p bui - T, (kPa)

ror | e [ | g [ |
0,00 }] 0
0,00 1,52 0,00
1,52 gm 0,00
13,04 1,53 19,95
3,05 4] 26,08
26,08 1,52 39,64
4,57 6 26,08
30,09 1,53 46,03
6,10 8 34,10
. 37,94 0,76 28,84
6,86 10 41,79 )
48,98 0,76 37,22
7.62 14 56,16
59,51 0,76 45,23
8,38 16 62,85
) 71,88 (0,76 54,63
9,14 22 80,90
58,65 0,76 44 58
9,9 20 36,400
¥=316,10
f..=316,10/98,8= 31,93 kPa

)+ Vi Ngy = 2 nén b qua ma st bén ;
) Gi4 {rf pay 18y tir bang 3.15.

Bang 3.15. Stic khang bén trong 16p cat - T, ca (kPa)

_ f & qgitra 16 ‘
z (m) Ngg f,=1,82 . Ng i pgén té,p Az, {m) i, Az,
9,9 20 36.40
3913 0,77 30,13
10,67 | 23 4186
37,31 0,76 28.36
11.43 | 18 32.76
46,27 0,47 21,75
11,9 59,77 (ndi suy) ‘
¥ = 80,23
1249 | 42 76,44
1, .= 80,23/ (11,9~ 9,9)=40,12kPa
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'3.7.2.2. Sttc khang miii chua hidu chinh
Béng 3.16 trinh biy két qud tinh qp, V2 q,,. Trong d6, q, 1a gid tri trung binh
-trong s6 ¢ 8B trén mii coc, cbn'qu 14 gid tri trung binh trong s6 ¢ 3,5B dudi miii coc.

Béng 3.16. Tinh g, va q,, tai 1an cdn 11,9 m

_ . q q,; G giita Iép
z (m} Ny dat ? . A phan t& Az (m} | gy -.Azi 24,4z,
7.62 14 2142 -
L-88=83m |~ 24158
| nisuy | (2415,8+2448)/2 :
G =2431,9 0,08 194,55 .
8,38 | 16 | 153N60 | 2448 - , ' '
' - : 2907 0,76 | 220932
9,14 22 kPa 3366 \ - -
(kPa) | _ 19448 |g _lo448
4743 0,77 | 365211 AR
5,91 20" 6120 ‘ =5402 kpa
6579 0,76 | 5000,04
10,67 | .23 ® . | 7038 '
: ' 6273 0,76 | 476748
11,43 18 5508
G ™ ' 7711,2 0,47 | 3624,26
L=119m 306N, | 9914,4
'(KP‘}‘a noi suy _ Q=
' 11383 029 | 330113 | ... |16525/3,58
12.19 42 12852 = 10459
10251 1,29 | 132238
L+3,56B=13,48 7650
‘ ndi suy
13,72 22 6732

T do, ta ¢6 sitc khang mii don vi circ han q, la:

Gr = (Gp, +Gp,)/2 = (5402 + 10459) / 2 =7930,5 kPa .

3.7.2.3. Hiéu chinh sirc khéng

Miii coc ndm trong dét cat ¢6 Ny iryag bigh gin mai ce ® 30- Do d6, chiu sau ngam
ngam cén thiét 12 D, = 12B = 5,4 m (bang 3.9). Nhu vay, dé huy dong t5i da stc
khang, thi miii coc can phai 6 d6 sau 9,9 + 5,4 = 15,3 m.

Trong khi d6, chiéu sau ngam thuc Ia:

D,=11,9-99=20m:

Nhu vy, ta cdn phai hi¢u chinh sétc khang. Trudc hét, ta cin tinh sttc khéng miii
don vi tai do sau 9,9 m (mit phan 16p). Qué trinh tinh thé hién & bang 3.17, tuong ty

v6i bang 3.16."
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Béng 3.17. Tinh q, vaq tailan can 9,9 m
z(m) | N gt | a4 | et | Aam) | au. Az | Tagz
6,1 8 1224
9,9- 8B 1304,5
= §,3m @ ndi suy
' q = 14173 0,56 793,7
6,86 10 153N 1530
60 1836 0,76 | 13954 = 9794.6
762 |- 14 (kPa) 2142 pt =
2295 076 | 17442 97940 =28$13 2kpa
8,38 16 2448 :
' 2907 0,76 | 2209,3
9,14 22 3366
4743 0,77 | 36521
9,01 20 | 6120 | q,, =10055/3,5B
6579 0,76 | 5000,0 = 6404,5
10,67 23 ® 7038 10055
6273 0,76 | 47675
11,43 18 _ 5508
Q= 5749,6 0,05 | 2875
9,0+ 3,58 306N, | 5991,2 ‘
= 11,48m {kPa) ndi suy
12,19 42 12852

= Qp i mat a4y = Quc = (2713,2 + 6404,5) / 2 = 4558,8 kPa. .
Do 16p 1 y&u hon 16p 2 nén:

9y

f

=

cét ﬁieu chinh -

—q. +%&«(qT ~q.) =4558,8 + 3%(793()’5 - 4558,8) = 5807,6; K
C ' b)

D, |
+—2-(qp ~qyc)
4. I:QLC 2D, (Gr ~9c J

= A012 ) ssgg 2 (79305 45588)
79305 2.54
=26,22kPa;

Q, = 5807,6 . 0,45°= 1176 kN = 117,6 tin
Q=4 . 045 . (f,; . 99m +f,, . 2m)
=1,8 . (31,93 . 9,9+2622.2)

= 663,4 kN ~ 66,3 tén .

Nhu vay, siic chiu taicuchanla: Q, =117,6 +66,3 ~ 184 tédn ;

stc chiu tdi huy dong la: Que = 117,6/3 + 66,3 = 105,5 tin (theo (3.23)) :
stic chiu tai cho phép 1a: [Q] = 105,5/2 = 52,8 tin . ‘
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3.8. TRINH BAY KET QUA

- Mot trong nhitng chuong trinh * dién dich két qua cba thi nghi¢m SPT dugc trinh
bay duéi day. Dit liéu ddu vao clia SPT duge luvu & nhitng 6 dam mau (chi¢u sau, va
Ng). K&t qua duge tinh todn va hwu & nhitng 6 mau tring, sau d6 két qua duge vé len
cdc d6 thi thé hién su lién tuc clia cdc 16p ddt. Trong cdc d6 thi, d6 sau duge biéu dién
& truc tung, cdn cdc chi tiéu thi nghiém va chi tieu co Iy (N, N°, M, G, ¢, D,, ...) duge
biéu dién & timg truc hoanh clia tirng dd thi nho.

Hinh 3.21 dén 3.23 trinh bay k&t qua x{ 1§ s6 liéu tir vi du 1.

Depth correction factor Cn:

Liao & Whitman; {0.9576/p'a)"0.5

\

correetion N
! corrected

CCR-F38 1 Ko-e3.3 Pr{%)
F3.18 F330 F213 214

338

Q
Layer Poisson Bowles 3.5 [Shioi+Fukoil
# |z(m}[N60|N60 v | Dr% | Schmertmann | Peck,... F4.12 Bridge Building
1 6.5 [471 611 018 i31.79 30.03 28.66 25.49 28.68
2 9.5 jl5.4 1581 0.30 {56518 38.21 31.88 31.88 32.54
3 16.4 29.2/ 248 | 0.35 i63.90 41.51 3449 36.12 37.53
4 18.3 |67.6: 496 | 040 182.36 45.0Q 40.21 44.87 45.00

| Hinh 3.21.

Dir liéu nhap vao va két qua tinh toan

® Chuang trinh cb tai B¢ mon Co hoc DA, Bai hoc X&y dung. Ctfe@fptvn; Ngﬁai@uﬂ.edu

S
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& (After Schmertman) (from Fig. 4.13, equ.4.11)
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I For Bridges

¢ {After Shiei-Fukoi)
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3.9. DO TIN CAY CUA THi NGHIEM SPT

Sai s6 cha SPT duge tém tit trong bang sau:

Bang 3.18. Tém tat nhimg sai s& cha SPT

Ong 18y mAu khong ding tiéu chudn hoadc bi hit mon

Cén xuyén: dudng kinh, chiéu dai, trong fgng ban than can
' th:)é?bi Loai bta, trong lugng bia, chiéu cao rdi, ¢d cla de

Loai thiét bi (nhin hay an toan)

Néng luong hitu ich cta thigt bi khéng thdng nhat

Cd clia hd khoan
i nzziem Phuong phap giit thanh hé khoan

B0 sach clia hé khoan

Theo Kuthawy va Trautmann (1996) va nhiéu tac gid khdc, trong tat ca céc’ thi
nghiém hién trudng, thi nghiém SPT 1a thi nghiém c6 do tin cay kém nhdt: COV
thuding c6 gid tri tir 0,15 dén 0,45 ; tham chi ¢6 thé 1én t6i 1,0 (xem phu luc 1 va 2).

Céc chi tiéu udc tinh tir thi nghiém SPT thudng ciing

nhién, thi nghiém ndy lai bi lam dung nhét (dugce st dung nhiéu nhat).

3.10. NHONG CAI TIEN MGI
VGI THi NGHIEM SPT

Thi nghiém SPT xoén (k¢ hiéu 12 SPT-T, tic
la Standard Penetration Test with Torque) 12 mot
cdi ti€én méi véi SPT. Trong dé, sau khi dém s6
nhdt dap N, ngudi ta xoén (quay) cdn va ong 1ay
mau, tir d6 do duoc luc ma sdt gifta d4t va thanh
ong 14y méu (hinh 3.24). Nhu vdy, ta ¢ thém duge
-mot thong s& ciia nén dit.

O

¢6 do tin cay thap. Tuy

Can quay

= P hop do

~= _hi&n dang

N

. Hinh 3.24. Thi nghiém SPT-T (xo0dn)
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3.11. TOM TAT THi NGHIEM SPT

1) Thi nghiém SPT do s6 nhat dap (N) d€ cho 6ng 14y mau di duge 30 cm.

2) Trong céc thi nghiém hién truong, SPT 12 thi nghiém kém chinh xdc nhat, wy
nhién né lai dugc sir dung nhi€u nhét do lich sit ra doi sém va do nhitng wu th€ khic
ctia nd.

3) Uu thé€ 16n nhat cha SPT 1a: Tir thi nghiém, ta thu duge méu dit phuc vu cho
cdc thi nghiém trong phong; Chi phi cho thiét bj thi nghiém khéng quad dat; Thi
nghié¢m c6 thé xuyén qua hiu hét moi loai ddt; Thi nghiém twong doi don gian.

4) Pic biét, s6 do tir SPT l1a sitc khang ctia dat doi véi ong Iay mau (N) - Boi
vay phil hop v6i nhitng ing dung trong uéc tinh sitc chiu tai (ctia coc hoic méng
nong), trong udc tinh chi tieu khang cit (¢, S,). Cic ting dung khic (udc tinh do lin,
trang thii ng sudt, ...) cé do tin cay rdt thip.

5) Ciing nén luu § rang, cdc quan hé thuc nghiém thudng dua trén dat tuong déi
dong nhdt (cét hogc sét). Vi vay cdn cdn than khi sit dung SPT d€ u6c tinh céc chi ticu
cho nhiing ddt pha tap (cdt pha, sét pha), hodc d4t phong hod khdc thudng.
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CHUCNG 4

THi NGHIEM NEN NGANG DMT (DILATOMETER)

4.1. GIOI THIEU

-

4.1.1. NGUYEN LY

Thi nghiém DMT (DilatoMeter Test) 12 mét loai thi nghiém nén ngang, céc } ét
qua thu duge tir DMT nhiéu hon va dédng tin cdy hon so véi thi nghiém nén ngang
PMT. Ngoai ra, thi nghiém DMT la thi nghiém xuyén lién tyc, rdt don gian trong thi
nghiém va trong hiéu chinh. (Thi nghi¢ém PMT thudmg tién hanh trong hd khoan sin,
khong lién tuc, it phic tap trong thi nghiém va hi¢u chinh).

Hinh 4.1 minh hoa thiét bi DMT: mang thép @ nim trén mii xuyén phing @
duge nén ddy ra ngodi bing khi tix binh nén ®. K&t qua cha thi nghiém 1a cic 4p sudt
Po» D1 V2 P, twong tng véi chuyén vi clia mang thép 12 0; 1,1 va 0 mm.

4.1.2. LICH sU GUA THI NGHIEM DMT

Nam 1974, gido su S. Marchetti (Italia) bat dau c6 § tudng vé thi nghiém DMT.
Nam 1975, thi nghiem DMT tho so déu tién duge thit nghiém. Nam 1980, thi nghiém
DMT biét ddu duge biét dén trén phiéu nudc. Hoi nghi the giéi vé DMT ldn ddu tién
duge té chitc vio nam 1983, va hoi nghi gan day nhat 12 nam 2001. Gido su Marchetti
12 ngudi déng gép nhidu cong stc nhét dé phat trién thi nghiém nay, tlr 46, c6 tén goi
thi nghiém 12 "Marchetti DMT".

Trong ba thi nghiém hién trudng manh nhat va phd bién nhit trén thé gidi (SPT,
CPT, DMT), thi nghi¢m SPT phdi mat gin 80 nam (1902 -1977) tir khi khai sinh dén
lic duge st dung rong rii & Viét Nam; con thi nghi¢m CPT mat gdn 60 nam (1931 -
1997). Chiing t6i hy vong rang, thi nghiém DMT s& chi mét gan 30 nam (1975 - 2077)
dé tr& nén thinh hanh tai nudc ta.



Sn
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Hinh 4.1. S d& cha thi nghiém DMT

1) mii xuyén phéng; 2) mang thép; 3) binh khi;

4) day cap dan khi nén; 5) hop diéu khién; 6) can xuyén;
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4.2. NOI DUNG THI NGHIEM DMT
4.2.1. CAC THANH PHAN CUA THIET Bl

Hinh 4.1 minh hoa cdc thanh phin co ban cha thiét bi DMT: Miii xuyén phing
®, trén d6 c6 gin mang thép @; binh khi nén (thudng 13 nito) @; day cdp dén khi nén
@, day cdp nay dan tir binh khf nén, qua hop diéu khién ®, va din t6i phia trong cla
mang thép @. Céc dp sudt trong qua trinh thi nghiém duge do trén déng hod & hop didu
khién ® hinh 4.1). :

Miti xuyén dugc ndi véi cin ®. Cﬁn xuyén nay thuong cd cung k10h thudc va
dudng ren nhu cén xuyén CPT (12 loai cdn c6 cudng d¢ 16n hon 1000 \/IPa) Vi vay co
céiu gia luc va cdn xuyén ca DMT ciing 13 cha CPT. Do d6, néu ta da ¢6 ddy di thiét
bi CPT, thi chi cin ch1 mot khoan tién nhd dé mua mili xuyeén DMT, bmh khl nén, hop
diéu khlen ma théu e : _

4211, M my‘an ohing

Chi tiét:

Miii xuyen phdng réng 95 mm, day 15 mm lam bang thép khéng gl. Goc nhon tat
mili xuyén tir 24 dén 32°, :

3 gu:a mili xuyén 1a mot mang thép tron, cé dudng kinh 60 mm, day tir 0,2 dén
0,25 mm (thong thudmg 13 0,2 mm). Mang thép dugc gin trén miii xuyén bing nhing
buléng bat quanh vién cha mang thép. Hinh 4.3 minh hoa mili xuyén sau khi di thdo
mang thép.

Trong thi nghiém, ta cé ti€n hanh hiéu chinh s6 doc 0 clia mang thép, vi vay thi
nghiém DMT rat chinh xdc ngay ca v6i dit bin nhio (S, =2 + 4 kPa, E = 0,4 MPa ~
4 kg/em?). Mat khdc, miii xuyén rdt khoé (chiu duge 4p lyc t6i 25 tdn). Véi doi trong
11 xe tai 20 tdn, DMT c6 thé xuyen qua Val\loaz d4 mém, d4 macng véi S, = 1000 kPa,
E = 400 MPa ~ 4000 kg/cm®.

Hinh 4.4 minh hoa qué trinh bdo dlrorng miii xuyén sau moi 1dn thi nghiém. H‘mh
4.5 minh hoa m#u chuyén cén (adapter) dé st dyng cin xuyén 16n hon (vi dy trong
hinh v& 1 50 mm). Thong thudng ngudi ta sit dung cdn 36 mm, nhung khi xuyén & do
sau 16n, voi tai trong 16n thi nén ding cdn 50 mm.
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180-150
330

B

Hinh 4.3. Mi#t clia xuyén khi thdo mang

a) mit ngoai; b) mat trong
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Hinh 4.4, Bao 'dwang thiét bi DMT Hinh 4.5. Adapter (mau chuyén cén)

Nguyén Iy hoat dong: |

Mang thép trén mili xuyén hoat ® mang thép
dong theo nguyén tic gidng nhu chuéng Try
dién (hinh 4.6). Dém nhua ® dé cich - thép “J
. . . y khong i
dién gifta dia cam tng (hay dia cam gi
nhian @) véi mii xuyén thép. Pia cam
tng @ dugc gin chat v6i dem ® va ®day |
ludn ¢6 dinh. Dia cam dng s& lam thaph  dién -
mach dién kin, va do dé gay ra tiéng
kéu bip (durong dam nét minh hoa & nia
dudi hinh 4.6) trong céc trudng hop sau:

{ @ dia cam dng

E_, f-"‘

® cén bang thach
anh ho#c thly tinh
pléxi (plexiglass)
dai 3,90 £ 0,01mm

. ® dém nhua cach
I dien

-a) Mang thép dinh vé6i dia cdm tng
(Iic mang chua cé dp lyc khi nén tic
-dong, cling nhu ldc 4p luc khi nén vén
con thua dp luc ngang ty nhién p, cta
dat);
b) Khi nén (gas) ddy tam cia
mang thép @ ra ngoai 1,1 mm; do dé,
- 10 x0 ddy tru thép @ va cdn pléxi ® ra
ngodi, gay ra sy tiép xic giffa mit cia
tra @ véi dia cam tng. Ap luc ddt lén aplyc  &m thanh
mang thép ldc nay lap,. '

Hinh 4.6. Nguyén Iy hoat dong cha mang thép

Nhu vay, ngay khi tiép bip bi tét (két thic dudng dam nét & hinh 4.6), ta doc s6
doc A trén dong hé. Tir A ta s& tinh duoc p, (xem céc phén duéi day), véi p, 12 4p lic
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dit tdc dung vio mang thép lic chuyén vi clia mang 12 O mm.

Sau d6, khong 6 su ti€p xiic vé dién, ti€p bip bi tat. Tiép tuc tang 4p lyc khi nén,
vA ngay khi ti€p bip bit ddu kéu lai, ta doc s6 doc B, tr d6 tinh duoc p, (muc b. & trén).
Sau d6, ta phai x4 van dé giam édp luc khi nén ngay, trinh dé mang thép tifp tuc bi
d4y tiép ra ngodi, gay hu hai dén d6i véi mang thép.

Ngoai ra, ta con c6 thé doc sd doc C va dp luc p, (xem céc phén tiép) khi giam éap.

Trong thi nghiém DMT, chuyén vi 1a 6 dinh (1,1 nmum) va rdt chinh X4¢ - Con &
thi nghiém PMT, ta phai do thé tich dung dich d6 viio PMT, tir d6 suy ra chuyén vi (cé
thé khong chinh x4dc do dung dich bi nén, do éng dan dung dich bi né, do mang PMT
né& khong déul!! - So véi DMT, qud trinh dién dich két qua PMT rét reom ra va kém
chinh x4c).

4.2.1.2. Hép didu khién

Trén hop dicu khién (hinh 4.7) c6 hai "déng hé do dp luc”, "ddu cam dan dp luc
khi dén" tir binh khi nén, "ddu cdm dén dp luc khi di" 161 miii xuyén, "ddu cdm dng
xilanh" &€ hiéu chinh s6 doc, van "khod cdp", van "cdp chdm”, van "xd nhanh”,
van”xd cham” (x4 bd dp Iyc), "loa" phit ra tiéng bip, "dén" tin higu gin v6i loa (dén do
khi loa kéu).

Bong ho do dp ligc:

Péng hé 4p luc thap (1 MPa) dé do chi ti€t 4p luc khi thi nghiém trong dat yéu.
Véi dit t6t, néu &p luc 16m hon 1 MPa, déng hé ép huc thdp s& tu ngat dp luc, va dp lue
s& dugc do & dong hé 4p luc cao (dén 6 MPa). '

Van khi:

Var khod cdp c6 tic dung khod hodc mé dong khi di tir binh khi nén dén miii
xuyén. N6i chung van khod cdp luon luon mé trong qua trinh thi nghiém (trit khi doc
AA va AB). Van cdp cham c6 tic dung dua dong khi cép ti binh khi t6i miii xuyén.
Nhu vay, van cdp chdm chi c6 tic dung khi van khod cdp da duge mdo.

Cé hai van xa khi: van xd nharh (Ién) va van xd chém (rhd). Ta cin dung dén
van xd chdm &é doc s6 doc C.

Chi tiét dién:
Céc dudng dién, loa, dén tin hiéu dwoc nuéi bang pin 9 von. Ngoai ra, con ¢6 niit
"TEST" - "Kiém tra" dé xem pin con dién hay khong, ciing nhu xem loa va dén con

chay hay khong. Néu ti€ng kéu cta loa gay khé chiu, ta c6 thé chi cin ding dén tin
hiéu va tit loa boi mot cong tic loa. Tuy nhién, nén diing ca den va loa khi thi nghié¢m.
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ddu cim phu cbng tic loa .loa dén nat "Kidm tra"
dau cim din !

&p Iuc tf binh Yy

I - v
"néi véi cap ﬁ ;. Khoa cép
dage . //""*'\ e
ddng hd &p tyc dong ho ap
thdp © ~ iuc cao
L van cép
) cham
dau cdm dén
ap Iyc di dén
Xuyén
dau cam i ‘
xilanh d€ doc s dudng dan diu chinh  van xa van xa
higu chinh khi ap'lyc cham nhanh

ddu cdm phy R do dién
i SAAARN 1
Mo’ R, T Ry
‘\M\f‘ﬂwwu——-—-mw—-
. . — \.\ .
Pin OV 4 —b—. , C) C{ Nt "Kidm
= _ : - tra"
7Ty FFEi? F7rr

Hinh 4.7. So d& hdp didu khién
4.2.1.3. Binh khi nén

Trén binh khi nén thudng cé van diéu chinh 4p luc, 6ng din khi. Van diéu chinh
&p luc phai chiu duge 4p luc t6i thiéu 7 + 8 MPa. Thong thudng, ta chi cdn 4p luc tir
3 dén 4 MPa, tuy nhién v6i ddt ran hon, 4p luc c6 thé cao hon. Khi nén & trong binh ¢6
~ thé 1a khong khi thuding hodc nito. Véi binh 4p luc ban ddu 15 MPa, cao 0,6 m, ta cé
thé ding trong 1 + 2 ngay thi nghiém (tir 70 + 100 m d4t).
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4.2.2. THU THAP SO BOC HIEU CHINH

4.2.2.1. Dinh nghia AA va AB

AA vi AB la dp lue khi
~ cn ¢6 dé vugt qua do cling
cha mang thép (khong co dp
tuc cha dat). o

v Bl mang N khdng ap sué‘t

Khi thi nghiém, dp lyc
khi can bing vdi dp luc dat Sehod oSp° d6ng tong
va do céng cha mang thép. | g sk g8 A8, AD
Céc s6 doc A va B thu duge
#§ cde vi trf A va B nhu hinh
4.8.

Mang thép khi tw nhién
thi hoi cong ra ngoai. Khi dé
miti xuyén & khong khi,
mang thép s& ndm & vi tef

‘

giita A va B (vi trf "at rest” -
hinh 4.8).

AA Ta dp sudt khi nén Hin 4.8. Boc <& doc AA va AB
am (hit vao) tdc dung vao
~mang thép (dat trong khong khi) dé che mang thép & vi tuf A - vi txf ti€p xdc véi dia
cam tng. AB 12 4p suét khi nén duong (ddy ra) tic dung vho mang thép dé cho mang
thép & vi tri B - vi trf tru thép @ ti€p xde véi dia cam ung..

AA va AB 14t quan trong, déc biét v6t 44t y&u (khi mad A va B khong 16n ho’n AA
va AB nhiéu 1am).

4.2.2.2. Xac dinh AA va AB
® Dc’mg' van khod cép;
o Chm 6ng cha xilanh véi ddu cdm xilanh clia hop diéu khién. Ban ddu trong
xilanh khong ¢6 khong khi (hinh 4, 9a)

» Kéo xilanh dén gdn hét ong, do dé c6 mot dp lyc chan khong hut mang thep
cham vio dia cam tng, tiéng bip bét d4u kéu (hinh 4.9b). Giit xi lanh khoang 5
gidy dé én dinh 4p luc chan khong, sau d6 thé (ddy) xi lanh that tix i, ngay khi
tiéng bip vira tit, ta doc s6 doc, vi du 1a -15 kPa, thi AA 1a tri tuyét d6i cna s6
doc, titc 1a AA =15kPa hinh 4.9¢);

o Tiép tuc ddy xi lanh tir tlt, ngay kh1 tiéng bip kéu lai (vi tri B izdoe 86 doc w3
hinh 4.94d);
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 Hinh 4.9. Bo AA va AB

a) Vitrity nhién _ 'b)CRankhéng>>AA°  ¢©) Chan khong Al . d)aB
~ khéngrbip- - bip fién tue ' ' dimg bip ' ‘ bip lai

e Lap lai qud trinh nay 2 dén3 iﬁn‘-dé dam bao AA vi AB'1a chinh xdc; |
s - Néu déy cép dan khi den mul xuyen EMT qua dai (vél chuc mét), kh1 doc AA
- vaAB, ta pha1 chd: khoang 15 giay de ap 111(: truyén dén mang thép ; ;.

e Trudc khi thi nghigrm; th()ng thuong, AA =15 kPa, AB = 40 kPa. Néu AA nam
ngoai khoang 5.+.30 kPa hodc AB niri nigoai khaang 5+ 80 kPa, thi mang thép
khong dat tiéu: chudn; .

e Sau khi hoin thanh thi nghiém, ta cing phai do lai AA v AB. Néu chiing khdc
xa (khdc hon25-kPd) so v6i.AA va AB trude khi thi nghiém, thi mang thép nay
dé rio, cfi, do d6, 1am giam d9 tin cdy ctia thi nghzem Ta cén thay ngay nhiing

mang thep qua rao, “hodc: bi xuéc. Gid i cuéx cing cha AA va AB la gia trj
trung binh tfixéc va-sawkhiti€n hanh xuyén DMT

» Tuy nhién, mang thep 'méi nguyénsichua th1 nghi¢m 1an 1n20) cling it tin cay
hon mang thép da st dung vaildn, vi,AA va AB ctia mang méi ndy vin chua én
dinh. Véi mang thép méi nguyén, nén tdc dong mot 4p luc khodng 500 kPa,
sau d6 giam 4p vé 0, ¢t nhu thé vai 1dn. Ta c6 thé thir nhu vay trong mot chiu .
nuéc dé kiém tra xem mang c6 kha ning hoan toan cach nuée hay khong.

4.2.3. QUY TRINHPOC A, B, C -

" 4.2.3.1. Chudn bi thi nghiém

1. Bét ren ciia ddu cép p-e (cdp pneumatic-electrical, titc 13 cdp vira dan khi nén,
vita truyén tin higu dién) vao mili xuyén DMT.

2. Bitren clacén xu'yén thit nhét vio mili xuyén, trdnh khong dé cap bi xoén.

3. N6i am véi ddt: mot ddu clia doan cép "n6i d4t" cim vao glac cim "d4t" ndm
trén hop diéu khién; con du kia kep vio cin xuyén.
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R AT

An tay vao mang thép dé kiém tra xem c6 ti€ng bip chura.

M& van xd nhanh, gb tay vao cac dong hé 4p iuc va chinh s6 doc vé 0.

K4c dinh AA va AB nhu phén trén.

Céim van didu chinh 4p luc vio binh khi nén (khi tat ca cac van trén binh khi
vin déng), diéu chinh déng hé 4p luc ve 0.

Déng ca van khod cdp va van cdp chdm, m& van xd nhanh, ta cim cép ndi
gifta binh khi nén véi gidc cim cdp khi nim trén hop dicu khién.

Hiéu chinh dé déng hd khi nén & binh khi nén chi.3 MPa. Mg van & binh khi
nén vd md van khod cdp trén hop diéu khién (va trong qud trinh thi nghiém,
van khod cdp luén duoc mo’)

4.2.3.2. Thi nghiém

Thi nghiém DMT doi héi ha1 nhan cong: mot ngudi diéu khién hop dicu khién,
mot ngudi didu khién hé gia luc. Trinh ty thl nghiém nhu sau:

1.

~ ding xuyén.

Trén hop didu khién: déng van cap chdm, m& van xd nhanh (van xd nhanh
phai duge m& dé gidm hu hai do dit tic dung lén mang thép trong khi xuyén).

Ngudi diéu khién hé gia lyc ddy miii xuyén xuong (thudng 1a 20 cm mot 1dn).
Vi 4p luc d4t téc dung lén mang thép, trong qud trinh ddy xuyén, s& co tiéng
bip lién tuc va dén do. o '

Khi dén do sau yéu cdu, nhi cin gia luc dé 15

Péng ci hai van xd. T tt m& van cdp chdm,
khi nén s& dugc cép tir tir d€ ddy mang thép ra.

Ngay khi mang thép khong con tiép xic véi !

dia cam tng, ti€p bip ngling kéu, ta doc s6 doc '

- - y

Khi nén vin duogc tiép tuc cdp qua van cdp _
chdm. Ngay khi ti€p bip kéu lai (tic 1a try thép Hinh 4.10. p, va p,
@ phia sau cin pléxi tiép xic véi dia cam (itng véi A va B)

ttng), ta phai thao tac nhanh:

s Doc ngay s6 doc B; 4

o M& van xd nhanh ngay, trdnh d€ mang thép bi rio;

o Déng van clp cham;

¢ Néu cén doc s6 doc C, xem phén "S6 doc C" dudi day;
Quay lai budc 1 trén day dé xuyén thi nghiém tiép.

4
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S§¢ doc C _
e Khong x4 hét khi ngay ma dong van xd nhanh ldc 4p suét vin con mot chiit,

m& van xd chdm. Tiép bip s& ngimg kéu (vi tr at rest) (tuy nhlén, day chua phai
12 86 doc C).

e Sau 45 dén 60 giay, mang thép s& ti€p xiic v6i dia cam ing, tléng bip lai kéu lai
(V1 trf A). Ta doc s6 doc C.

Téc do thi nghiém

¢ Sau khi mii xuyen dén do sau cﬁn thiét, t6c do cﬁp khi (chmh bing van cdp
cham) pha: hcrp ly dé-doc A sau khoang 15 giay, doc B sau khi doc A khoang
20 giay, va doc C sau khi docB khoang 45-60 gidy. Néu cdp c6 chidu dai 16n
hon 30.m, thi céc - khoang thoi g:lah c6 thé lau hon chiit. :

¢ Thinh thoang, trong khi thi nghlem, ¢6 thé kiém tra xem t6c do cﬁp khi c6 vira
- phai khong bing céch sauw: déng van cdp chdm, n€u 4p sudt trén déng hé gidm
~ hon 2% thi ¢6 thé c6-hai nguyén nhan: t6c do cdp khi qué nhanh, hoic dudng .
cap bi ro ri.

4.2.4. THI NGHIEM TIEU TAN AP LUC NUGC L6 RONG (PAT DENH)'

D61 véi dat ¢6 tinh thdm kém (dat dinh), xuyén DMT s& tao ra 4p luc nuée 16
rong du; do dé dp luc nude 16 réng 16n hon dp lyc nude 16 réng thudng U, (u= 7y, x (z -
muyc nudc ngdm)). Sir dung DMT, ta c6 thé ti€n hanh thi nghiém tiéu tén 4p luc nude 16
réng d€ xdc dinh tinh thdm va cdc tham s6 c6 két cha d4t dinh. Phu thuoc vao tinh
thém, thi nghiém tiéu tdn dp lyc nude 16 1éng c6 thé mat vai phit, vai gid, tham chi ca
ngay. |

4.2.4.1. Phuong phéap tiéu tan DMT-A

Phuong phidp DMT-A (do Marchetti va Totani dé xuft nim 1989) duogc mo ta
trong ASTM 2001. Céc thao tdc nhu sau:

1. Dimg xuyén lai, ngay lap titc bat ddu dong hé bam giay (t = 0).
2. Sau d6, cdp khi ngay (van cdp chdm) (trong khoéng 15 giay) dé doc s6 doc A.

3. Khi doc A, ngay lap titc x4 khi bang céch m& van xd nhanh, déng thoi do lai
thoi gian trén dong ho bdm gidy. (Sau khi doc s6 doc A, ta khong céip khi nén
ti€p d€ doc s6 doc B).

4. Ch& mot khoédng thoi gian dinh trude (thudng 12 0,5; 1; 2; 4; 5; 15; 30; ... phiit).
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Lap lai cac bude 2 va 3.

5. 86 doc A s& gidm dén theo thoi gian (cting véi 4p luc nudc 18 réng bi tiéu tdn).
Ta v& d6 thi A-log(t). Dimg thi nghiém tiéu tdn khi ma trén d6 thi ¢ hai dudng
cong kh4 15 rét v6i mot diém udh ty,, & gifra (hinh 4.17).

4.2.4.2. Phucng phap tiéu tan DMT-A,
Phuong phip DMT-A, (Schmertinann, 1991) duge mé t4 trong ASTM 2001. Phuong

phip DMT-A, c6 trinh ty nhu phuong phap DMT-A, véi vai ‘diém kh4c nhau sau:

o O vbhg doc doc ddu tién, ta do A r6i B va C. Con tir vong doc thit hai, ta chi do
A

o V& d6 thi A-+/t (hay con goi 1a A,-+/t ) dé dién dich két qua
Thi nghiém DMT-A, ¢6 thé khong phil hop v6i sét cing.

Ngoai ra con c6 thi nghiém tid¢u tin DMT-C (Robertson va cong sy, 1988), tuy
nhién, thi nghiém nay ¢6 nhiéu nhuge diém nén khéng duge néu & day.
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4, 3 UU NHU@C BEEM cUA EBMT

1) Uu dxém 16n nhét ctia DMT 1a ¢6 su
xdo tron dit it nhdt (hinh 4.11). Véi thi
nghiém SPT, CPT, do bé day ctia thiét bi 16n,
nén dét bj x40 tron (c6 thé bi nén chat) nhiéu,
do d6, céc tinh chét ¢6 duge thi€u chinh xéc.

2) Uu diém 16n tht hai cia DMT 13 n6 ¢é
dé chinh xdc cao nhat trong cdc thi'ﬁghiéfn‘ -.
hién trudng. Vi du khi khio sat & ving dat _
tuong d6i déng nhét, véi SPT"”ﬂé'u tai cling do  Hirih 4.11. §0 sank giifa CPT va DMT
sdu, & hai vi trf khdo sit ké nhau, s6 doc N cé thé thay déi tir 10 dén 20, tham chi 30
'tuy thudc vao ngudi thao tdcwva th1ét b1 ‘Con v6i DMT, s6-doc thay do; khong déng ké
(tagoila tmh 1dp lai cao) o

3) Trong qua trinh c6 ket thdm ba ch1cu tinh- tham theo phu(mg ngang (C, va kh)
c6 thé sai khéc nhidu so v6i tinh th&m theo phu(mg dung (C, vak, la cdc théng s6 ma
ta thuong xdc dinh duge trong phong). Sir dung DMT, ta c6 thé phan doan kha chinh
xac C, vak,.

4} Tinh qua cd két ctia d4t rdt quan trong. Tinh qua ¢6 két ctia d4t thé hién qua
OCR va K, Trong khi d6, viéc thi nghiém trong phong thudng 13m miu dit mat mot
phén (hodc hoan toan) tinh qud cd két. Néu thi nghiém oedometer cho k&t qua E
(m6dun bién dang theo phuong diing) gidng nhau cho hai loai ddt ©® vi @ & hinh 4.12,
thi ddt @ (cé hé s6 dp lyc ngang tinh K, va Gng suit ngang ¢’, 16n hon) s& cé do lin
nho han. Thi nghiém DMT 14 nén ngang, do d6, rét phil hgp cho tng dung nay.

Hinh 4.12. Anh hudng clia 4p luc ngang (o,=K,o0,,) d&n dé lin

5) Uu diém cuébi cing 13: thi nghiém DMT nhanh, tién loi, thu duogc nhidu két
qua, ké ca viéc xdc dinh muc nuéc ngdm thong qua s6 doc C (néu cé mot 16p dat roi
nim dudi myc nude ngdm - muc 4.4.3.1).

Nhuoe diém ctia thi nghi¢m DMT la:
1) Nén dét lam viéc chi yéu theo phuong dimg, trong khi thl nghiém DMT nen'
d4t theo phwong ngang. .
2) Viéc tng dung vao viéc du bdo sifc chiu tai doc truc clia coc 14 thép (vi ban
chdt cia DMT khong phai 1a do sdc khdng doc truc).
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4.4. UGC TENH CAC cHi TIEU CO LY DUA TREN KET QUA DMT

4.4.1. cHuAN'HOA sO BQC

DO dﬁ cung C“a mang thép (AA va AB), va do s6 doc ban dau trén déng hé Z,; mi
, ta pha1 hmu chinh 4p lgc nhu saa:

= 1,05(A - Zyy+ AA) - 0,05(B - Zy - AB) | (4.1)
p;=B-Zy-AB ' | (4.2)
p,=C-Zy+ AA 4.3)

" Thong thudng Zy,= 0; Z,, chi khéc O trong trudng hop sau: ddng hé dé doc AA va
AB (goi 12 déng hé A) khéc véi dong hé lac doc A va B (goi la déng hé AB); khi dé,
7., 12 hi¢u 6 gifta s6 doc trén déng hé A ldc 4p lyc khi 12 0 va 6 doc trén dong hd AB

“Mic 4p Iuic khi 12 0. Tham chi, néu ta chinh dwgc kim chi vé 0 lic 4p luc khi 1a O thi Z,

van bang 0.

‘Lic chuyén vi bang 0, p, ty 1& v6i 4p luc dia tinh theo phuong ngang (ing suét
ban than, tdc 12 ¢, ); Con ldc chuyén vi bang 1,1 mm, p, ty 1& véi 4p luc bi dong o7,
Luu ¥ ring, p, > Gy, VA p, > o, (hay p,) boi vi, dit bi xdo tron rét it dudi miii xuyén
DMT méng (1,5 cm), cu tric dat vin ¢6 sy thay déi.

Bang 4.1 tom tit nhitng tham s& thu duge tir thi nghiém DMT. Trong 46, ta phai
xé4c dinh ba thong s6 quan trong I, K, vd B, trude (goi 12 chi s6 DMT). Sau dé, céc
chi tiéu co 1y s& duge x4c dinh thong qua ba thong s6 trung gian nay.

Trong bdng 4.1, ta cdn luu y:
e u,vad o, &p lyc nude 16 rdng va ting sudt ban than theo phucmg ding ¢ trang
thai bmh thlIO’rlg (trwée khi thi nghiém DMT);
o Ej khong phéi modun bién dang. Ta phai tinh M (modun bién daﬂg khong né
héng) bing phuong trinh (4. 14) sau do moc’iun bién dang cé nd hong
. 22
1-p
o Phuong trinh (4.8) dén (4.10) 4p dung cho dat sét dén bui sét va bui (c6 Ip < 1,2
& hinh 4.13); _
e -“Trong phwong trinh (4.12), t,, 12 thoi gian tai diém u6n trén d6 thi A-log(t) clia
thi nghiém tiéu tdn DMT-A (hinh 4.17);
e Vi ban chét do "4p lgrc—biéﬁ dang" ctia DMT, cong thic tinh M, K, va GCR
duoc cho 12 c6 dé tin cay cao nhét, sau d6 1a dén S,.

E.....
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' Bang 4.1. Bang t6m it nhimg tham s& tir DMT

I, (chis6ddn) =P (4.4)
. Po — 4, :
) . P2 K =Po "%
Chis6|Ky,  (chis6 nén ngang DMT) D ; {(4.5)
DMT O
o (moédun DMT) E,=34,7 (p,- py) (4.6)
P24 :
Uy (bé s6 4p luc nude 16 réng) |Up 4.7)
Po — U,
Y (khél Iuong neng) | Hinh 4.13
va phan loai d&t . o
D (d¢ chat tong d(‘)i) . : o - Hinh 4.14
= (Kb/Bk)M? 0,6
;o ddt d 4.8
K, (h¢ s6 nén ngang); mh thong thudmg K, = (Ky/L509- 06 | 45
‘ OCR (RC) (h¢ s6 qud c6 ket) - 10OCR = (B,K)"* (4 -9)';
| _dét dinh | thong thudng OCR = (0,5K )" i
Su‘(h’ay_Cu) (siic khéng cét khong |S,= 0,220’ (0,5K )" (4.10)
: ‘thodt nuéc);  dat dinh =0,22¢°, OCR% - T
¢ (gb6c ma st trong);  dat roi (p 28 + 14,6, iogK - 2,1 Iog n [(4.11)
Chc C, (hé s6 c6 két phuong ngang) =7 /& [ty ,cm’/s : (4.12)
”’_nh kh (hé 86 thfim kh“‘“ ho. ’},m;d-c/ Mh (4.13) .
chat theo phirong ngang) M, ~ KM
coly |M (modun bién dang ditng M=R,E,
khong nd héng) R, phai I6n hon 0,85
I,<0,6: Ry = 0,14 + 2,36 logK,,
I,23: Ry=0,5+2logK, (4.14)
0,6 < 1,<3: '
Ry =Ry (2,5 - Ry NogK,,
Ry 0=0,14 + 0,15(1, - 0,6)
Kp>10: Ry = 0,32 + 2,18 logK,,
o B+03 2 Kp~-Ky o,
k, (hay c,) (hé s6 nén) k= B KO" 2 (4.15)
u*, (dp luc nude 16 rong cin bang; e o
8t ro) u¥, =p,=C- Z,+AA (4.16)
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4.4.2. DANH GIA CAC TINH CHAT VAT LY DUA TREN KET QUA DMT

4.4.2.1. Phan loai d&t dya trén k&t qua DMT
Hinh 4.13 minb hoa sy phan loai 2000

ddt tai hién trudmg theo I, va By, C6 thé Set Bui
tOm tat nhu sau: 10001 5
+56t:1,20,6; _ %x_é
. 2
nt | |
+Bui: 0,6 <1, 1.8, 500 — - sl 'LNI j
£ f ‘
+ Car: 1,8 <1Ip. £ I y\}@ E\}
i

Ngoai ra, trén hinh 4.13 cdn chia 200
nhé hon nhu: sét 1in bui, bui lan sét,
bui ln cdt, cat 1dn bui. 100

Céc s6 ¢6 gach chan (vidy 1,7) 1a
khoi luong riéng cha dit (tm’). Néu
PI> 50, thi ta gidm y di 0,1 t/m’.

N

)_
AN Y

Phuong trinh cfia bon dudng thing
chia viing trén hinh 1a (tit duéi 1én):

O
Qo
wak
NS

A = 1(QH7374058510gld) LZ)“ ) 18 T

B = 10@oPEY 15 Bin/ than bin
C = 10289+065T0gkd)

M

[#)

5! (I L T L o1 R SO W o

D= 10{2,564+O,69410g1d} j
Hinh 4.13. Phan loai dat dya trén |

Luu y:
1.Véi @5t hdn hgp cat-sét, thi thi nghigm DMT thuang cho Iy trong khoang 0,6 + 1.8, do 36 c6 thé hidu nhim 1a dat bul.

2. Gia ti khdi lugng riéng y & hinh 4,13 chi mang tinh chét tuong ddi. Tuy nhién, nhiéu cong thic dai héi phai biét o', do 46
ta phai bigt (tuong 40i) gia tri v.

' 4.4,2.2. Danh gia trang thai cOa dét dya trén két qua DMT
Véi dit cat ¢6 k&t thudng, khong ximang hod, do chat tuong doi (D,) duge xéc
dinh théng qua hinh 4.14 (trong dd, gid sit K, bing 0,45). V6i ddt qud c6 ket, dét
Kiming hod thi D, s& nho hon so vdi gid tri trong hinh v&.
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T

B [T T e * * -

6

Ko 0.45

'Y S
=)
M

2}

L . S ——

e 2w 60 80 100

Dr (%)
Hinh 4.14. Quan hg d chit (D,) va K, (d&t ¢4t ¢4 két thudng, khong ximéng ho#)

4.4.3. DANH GIA TINH THAM cUA DAT:DYA TREN KET QUA DMT
4.4.3.1. Xac dinh myuc nudc ngdm dua trén két qua DMT |

Trén hinh 4.15, sau khi doc 56 doc B dé doc s6 doc C, ta gidm 4p lyc khi va
mang thép s€ trd lai dp st v6i dia cAm tng. D4t cét bi¢n dang dan hoi mnot phéz, con

)

thi phin 16n I4 bién dang dv, do d6 tao oo P
thanh khe hé giita cdt va mang thép. I / ) V///
AW §

“Néu dit cét dudi muc nude ngam, do Z / /// : F/?/:;V’ ///
tinh - thdm nhanh, khe nady s chia ddy [:: L / ’:‘tj‘i{: E// s
nuéc, do d6, 4p luc lén mang thép ldc nay 7 S ?’“"/ﬂ
1a p, ~ u, (1a goi p, 12 w¥trong phuong LN VoV 417
trinh 4.16). Thay vao phuong tinh (4.7). ta / /
& c6é up~ 0. Luu ¥, khi doc C, khéng duoc boc b Mécagc c

giftm ap (xa kh) nhanh qui, lam dat bi Hinh 4.15. Be C, tir d5 suy ra u"',, '
xup 16 (thoi gian x4 khi tir 45 + 60 giay).
Ciing khong duge gidm 4p chim qud, n€u khong,mot s6 loai ddt bui, hodc cat 14n sét
(c6 Ii¢ 56 thim k kKhong qud 1n) s& ¢ u,~0 vA bi hiéu nham 12 cét sach.

Con v6i dat sét, bi€n dang dan héi rdt 16n nén dét s& trd lai ti€p xtc v6i mang
thép, vi vay 4p luc C do duge phan I6n 12 4p luc dét . Do d6, p, > u,.

Vi ddt cat (hinh 4.16),tan6i 1 dudng théng gilfa céc diém 4p Iyc p, s& x4c dinh
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duge myc nudc ngim, tit d6 & xdc dinh duge
Uy Sau d6, sé tinh duge u, = P2"%  (xem
: Po Y,
(4.7)). Tir d6, ta ciing x4c dinh dugc loai dat
nhy sau:
o uy~ 0+ 0,1: dit cdt, soi, dd (tham
nudc t6i);
o u,~ 0,7+ 1,0: dat dinh (tham nudc
kém);

e u,~0,1+0,7: ddtpha (hén hop), bui.

Néu loai dat xéc dinh theo cdch nay lai
khic xa voi loai dit xdc dinh theo I, (hinh
4.13), thi ¢6 thé do mot trong cic nguyén
nhan sau: '

e Cé mot vai loai dat bui, vi dy & Nauy
(tinh thdm twong d6i, uy & khoing
trung gian), nhé ra I, = 0,6 +1,8, thi
lai ¢6 Iy rat nho (0,05 + G,2).

e . S6 doc C doc qud cham, hodc qué
nhanh. Hon nita, khi ddt th&m nuéc
khong t6t, s6 doc C khong tuan theo
quy luat gi.

»  S6 doc A vi/hodc B khong chinh xéc.

4.4.3.2. Danh gia hé o6 ¢d k&t phuong
ngang C, theo két qua DMT

TRONG PHAN TICH NEN MONG
p» (kPa)
o J 2
L%
L,
3
. (duBing ap o mdlc)

Chigu sdu ()

I8 -

4

%
Hinh

4.16. %ac dinh mirc nude ngam

Tir két qua thi nghiém tiéu tén 4p DMT - A, ta ti€n hanh cdc bude:

o V& do thi A-log(t);

e X4c dinh diém uén gilta hai doan
cong trén do thi. Thoi gian tai do 1a

tﬂex ;

e C,= —é'?c:riﬁz/tﬂex xem (4.12).

o & phu thudc vao mic qud cd kéi clia
dit nhu bang 4.2.

164»3 Ty Aisluﬁ’r ¥ tl!nm
“gee
*oxl o Tlex
8 P !
< 6 k‘%
.._;%‘. \
4 NS RE T et ot Ll
1 10 100 1800
Thdi gian (t)

Hinh 4.17. Biéu @8 A-log(t)
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Béng 4.2. Giatri &

pat | coket Ban cf kétthudng | QuacBkétit | Ratqua b két
: thudng (NC) (NC-CCY - {Lightly OC) (Hea_vily 0C)
£ 5+7 - 3+5 1+3 1

Ta ciing 6 thé xdc dinh C, qua thi nghiém DMT-A, nhu sau:

° V& dd thi At ;

e Diém A, la diém giao gitia dé thi véi truc tung;

o Diém A, 1A diém 4 dp lyc nude 16 rdng tiéu tdn xong - chmh 14 diém tuong ting
véi tiém cén ngang clia d6 thi; '

e Chia do6i khodng céch A oA ta duge drém Ao Thoi gian tuong ng véi diém
nay 1a . : o

o Ubc tinh B (modun bién dang ) va S, (luc dinh khong thoat. nu‘dc) Sau 46, Ty,
uGc tinh thco bang 4.3.

e C, :g 600 =2 mm/phit.

50 :
' ‘. Béng 4.3. Udc lugng T,

E/S, | 100 | 200 | 300 | 400
Teolehtt) | 11 | 1,5 | 20 | 27

4.4.4. BANH GIA TiNH BIEN DANG CUA BAT DUA TREN KET QUA DMT

4.4.4.1. Banh gia mddun dan hol tic thai cla sét dwa trén két qua DMT

Hi¢n tai, chua ¢é tuong quan nao ¢é do tin cay t6t dé wée tinh médun E, truc tiép
ti k&t qua cha DMT.
4.4.4.2. Banh gla modun bidn dang clia cat va sét dyua trén két qud DMT

M (tic 1a E,) 1a modun bién dang trong diéu kién thodt nuSc va khong nd hong.
Néu thi nghiém nén mot truc (cedometer) thi:

M= L (m, con goi 1a a,);
m

\J

2’

=~ (0,5 + 0,8) M.

B, (tic 1a Epy va lwa ¥, khong nén nhira 13n gitta E va By) cdn duge hiéu chinh
sang M theo phuong trinh (4.14), bang 4.1 vi c4c 1y do sau:
¢ Dt bi xdo tron (c6 thé 1a nén chit) dudi tic dang xuyén;
e Hudng gia tai cha DMT I3 phuong ngang, trong khi M (va E) 13 modun theo
phuong ding.
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4.4.4.3. Banh gi4 modun cit dya trén két qué DMT
Mot s& tdc gia (Hryciw—lC‘QG Tanaka-1998, ...) d4 tim nhing quan hé giita
madun cit cuc dai G, (st dung dé tinh todn khdng chan) va Ep, Ky, Ho thdy ring, véi -
~ dat ¢6 két thuong (Kp = 2) thi Go/Bp = 7,5. V6i ddt qué c8 két, X, tang lén, cdn
 Goan/Ep, gidm xuéng, c6 thé dudi 2,0.
-C6 thé tinh gi4n ti€p G, qua phirong trinh sau clia Hryciw:
=530-L"L 4K o', , bar | 4.17)
Gna 27— | |
trong dé o’ - tng suit ban than (dia finh) theo phuong diing, bar;
v - khéi luong riéng cha dat, t/m° .

vo ?

' 4.4.4.4. Banh gia hé 58 nén dya trén két qua DMT

Hé s6 nén theo phuong ngang (Schmcr{mann, 1988) 1a:

Ky
K, =0, 5(B+03) -K, O_,W
B 7,5 mm

trong do
B - bé rong méng (néu 14 coc thi 14 canh coc), m
Néu gia sl quan h¢ gilta h¢ s& nén theo phuong diing vh phwong ngang 12 ty 1¢
v6i ting sudt hifu hiéu (theo K,), thi hé s6 nén theo phuong ditng s& Ja:

B+03,2Kp-K, ¢ ‘
k. =k ={,5 QYO (x 4.15)).
/o ( 2B ) Tomm K, (xem ( )

4.4.5. DANH GIA HE 80 K, VA OCR CUA PAT DUA TREN KET QUA DMT
4.4.5.1. Pénh gia hé s& K, va OCR ciia d4t sét dya trén ket qua DMT

Gia tr1 Ky, 16n hon K, vi dat chat hon duéi mili xuyén 1,5 cm. Do d6, ¢6 nhiéu téc
gia da thyc nghiém dé tim gid tri K, tir K, nhu trinh bay dudi day,
Marchetti (1980) va nhiéu tdc gid dé nghi trong quan sau (hmh 4.18b):
Ke=(ky/ Bk)o “-0,6 (xem (4.8))

Vi dat sét thudng (khong nit né, khong nhay cam), B, = 1,5 (hinh 4. 18&),‘ do dé
K=(Kp/1,5°4-0,6
Con Lacasse va Lunne (1988) dua vao thi nghiém & Nauy cho réng, khi K, <4 thi:
K=0,34 K," (4.18)
Strong d6 m = 0,44 véi ddt ¢6 do déo cao;

m = 0,64 véi dat ¢ do déo thap.
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_ Tlmng -t w6 phua‘fig tAnk (4 18) Lunne (1990) 8 Xust phuong tnnh sau:
. Vi ddt sét du6i 60.000 nim tu51 (Sy/0°,,<0,5): ; _
K,=0,34 K% . 4.19)

o  VGi dit sét trén 70 trléu nam tudi (S, /o' >0 8)
- K=0,68 K 054

3 [ ovET] T 7 F FT LR R ETEN N AR LA ' 2]
[ satthudng, khong ’6’1— 1 .
e ximang hod ' ER
E: P 2
- - KoslHp [151%%L0g §
¥ 08 gl 1
Qs a _ Josk HK . |
051 /. o B A NG ey .
0,4""""‘8"" - : - I . . -
a.a-r L:n PV I |..'«| s b els rte: L1E1 o2 o) T S
H 5 2 3 4 567890 15 20 30 1 2 . 5 10 20
(a) Ko (b) K

Hinh 4.18. Quan hg gilta Ky va K,
Con quan hé & hinh 4.19 (Marchetti) cho d4t sét thudng, khong nhay cam ia:
OCR = (0,5 Kp)"*= 0,34 K, (xem (4.9))

Phuong trinh ndy c6 dang tong quat hod 1a:
OCR = (B, K,,)"™*

&ong s Bo= 0,5 véi dat sét thuong;
R ~ Bo=0,75 v6i dt sét nitt ng;
| B,=0,35 véi dat set nhay cdm.
Twong ti v6i phuong trinh tim Ka, Lunne cho 1 rang OCR phu thuoc tudi cha sét:
Te Véi dét sét dudi 60.000 nam tudi (S,/ o, < 0,5):

OCR = 0,3 K" 4.21)
"o V6i dét sét trén 70 triéu nam tudi (S,/ ¢’ > 0,8): N
OCR =2,7 K, (4.22)
e Mayne (1987) don gian cho ring:
OCR =0,51 K, (4.23)

Toan bo céc quan diém tinh OCR khédc nhau dugc tém tit & hinh 4.20.
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109 -

100 s T L2 e T 3 T T E “"’"“"X""‘” Mﬁyne
ZOCR =0.34K, 146 (0.5K, ) /’ | -8 - Marchett
.(Max‘ch&i‘ti, 1989) f;f i M e TRV
. { - Lunne(tré)
-OCR = 0.34K, 1= (0 4TI, " ¢ - Lunne{gia)
e B i3 L. F
¥) Q
&
10k 4 10 =
3 I S I A | -ﬂ- éﬁ"#wﬂlﬁi!!ﬂ 1, L] annKﬁ
10 00 - :
Kp | 10 104

Hinh 4.19. Quan hé gitta OCRva i Hinh 4.20. Tém tat tinh OCR theo DMT

Vi dat c6 k&t thudng (OCR = 1), tit phwong trinh (4.9) ta c6 Ky = 2 (va do doé,
Ky~ 0,54). Diéu nay dd duge nhiéu tac gia chu’ng mmh bang thuc nghiém.

Vi du nhw, Totani vd coéng sy
(1997) di tién hanh xem xét mét mii
déc bi truet 10 ty nhién. Tai mat trugt,
dit sét di bi x4o tron, bi m4t sy ximang
hod, gid hod, ..., do 46, ddt sét tai mat
truot duge coi 14 dét ¢d ket thudng (NC).
Thi nghiém DMT cho théy, tai ving mat
trugt trén mai déc bang ddt qud cb ket
K~ 2 (hinh 4.21). '

.

Hinf; 4.21. Ky~ 2 t'a.i mit trugt

Véi dat sét bi ximing hos, gix hod, cdc phuong trinh tmh K, va OCR & trén 1a
khong phit hgp. V6i dét sét ¢d k&t thudng nhung bi ximéng hod, thi K ¢6 thé tir 3 dén
4. Do d6, B, trong phuong trinh (4.8) ¢6 thé 16n hon, vi du nhu tir 2,5 dén 3,0.

Véi dit khong bi ximang hod, biéu dé K;, cho dét qud c6 két (OC) s& giam theo

" d0 sau,.con cho dit ¢& k&t thudng (NC) thi K= 2 (tuong tr biéu dé OCR & hinh 1.14).

Né&u ddt qué c6 ket (OC) ma biéu d6 K, khong giam theo chifu sau thi chimg t6 dat sét
‘01 xmang hod.-

V(n dat sét qua co k&t nitt nd, thi bidu ds K, thuofncr ¢6 dang dao dong, dich dic.

4.4. 5 2 Danh gia hé s8 K, va OCR cia dét cat dua trén két qua DMT

Véi dét cét, viec xdc dinh OCR va K, 12 cuc ky khé khan. Hon nira, lai khong cé

tieu chudn nio dé so sdnh vi ddt cat khong thé 14y miu nguyén dang dé thf nghiém xdc

" dinh OCR trong phdng duoc (thi nghiém oedometer).
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theu tic gid (Jendeby-1992, Baldi- 1988 Iamiolkowsk1-1995 Marchett:i 2000)
cho rang, ¢6 thé x4c dinh mét cch dinh tinh nhu sau:
s NE&uMpyr/q. =5+ 10thi OCR = 1;
o N&u My, /q. =12+ 24 thi OCR >1.
trong do I\/IDMT - moddun khﬁng nd hoéng suy ra. tir thi ngh1ém DMT
a q,-sitc kh{mg Xtiyen mii ¢ thi nghlém CPT.

Co the gidi thich nhan xét trén nhu‘ sau:-Véi dat qud o6 ke, ap lye ngang (G o =
K, 67, tang lén, Do ban ‘chit nén ngang cta thi nghiém DMT, My, ting 1én khd
nhiéu, trong khi 46 g, téng 74t it. Nhu vay dét cang qué ¢ ket thi My / g, cang cao.
- Tém lai, DMT nhan bi€t t6t hon s qua c6 két (OCR) so vOi CPI‘ o

Ta da bxet Marchettl & xudt dé thi & hinh 2.40, rong do K duofc x4c dinh dua
trén q, ¢. Dya trén dd thi clia Marchetti, Schmertmaml (1982- 1992) dé xudt phuong
- phép tinh tinh 13p xdc dinh K, va ¢’ qua K,, va q.: .

404 23K, + (152~ 86K, )(1 - sin ') - 717(1%&@)

K
192 =TVl -sine")

(4.24)

Trong do, ¢’ 1a gbc ma sdt trong hitu hiéu, duge tmh lap cung véi K, bang cong
thiic ciia Michell va Durgunogiu (twong ty phwong phip Marchetti & hinh 2.40) va
bing phuong trinh (4.24). '

- Marchetti, sau 46 1a Baldi (1986) da don gi4n hoa phuo’ng phép cha Schmertmann -
thanh phuong trinh sau:

K= 0,376 + 0,095K,,- € q./c”, (4.25)
trong 46 &= 0,0017 (d4t dap)
dén 0, 0046 (ddt nguyén iho)
Phudnc trinh tuong ty cla Marc hetti duge Kulhawy, Mayne (1990) trz\ch dén la:
K, = 0,359 + 0,071K,, - 0,00093 q./6"5 - (4.26)
. Tuy nhién, K, va OCR cho dd: cét khong c6 do chinh xdc cao, hon nifa, cic

‘phuong trinh trén déu pha1 dya vio mot thong s6 thit ba: hoic q, (thf nghiém CPT ngay
, gan thi ngh1ém DMT) hﬁac (p

4.4.6. DANH GIA SUC KHANG CAT c1A PAT DYA TREN KET QUA DMT
4.4.6.1. Danh gia géc ¢ cla d3t c4t dya trén' két qua DMT
C6 ba phuong phép xéc dinh ¢ nhu sau:

Cdch 1: Xac dinh K, nhu phdn 4.4.5. 2 Sau do, dung hinh 2. 41 dé xdc dinh o.
‘Tuy nhién, cich nay khong tin cay 14m vi sai s{‘) thh luy qua vzéc x4c dinh @ gidn ti€p.
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Céch 2: St dung phwong trinh do Marchetti d€ xudt nam 1997:
© =28 +14,6 x logK,,- 2,1 x log’K,, (xem (4.11))

Cdch 3: Cdch cha Schmertmann. Tuy nhién, cdch nay rdt phtc tap, ddi héi qud
trinh tinh 13p va s dung ca s6 liéu lyc xuyén khi &n miii DMT.

4.4.6.2. Danh gi4 sitc khang cit S, ciia dat sét dya trén k&t qua DMT
Sitc khang cit khong thodt-nitdc dirge Marchetti dé xudt tit nam 1580 (hinh 4.22)
nhu sau: ' : _
§,=0226°,,(05K)"® =0220¢",OCR®™ ' (xem (4.10})
Nhiéu téc gid di so sdnh két qua tinh theo phuong trinh trén véi thi nghiém trong

phong va céc thi nghiém khdc, nhu Burghignoli (1991), Nash va cong sy (1992) hinh
4.23) va cho thdy phuong trinh (4.10) ¢6 d6 tin cdy twong doi cao.

Tuy nhién, Roque va cong su cho rang, phu'ohg trinh sau nén dugc st dung:

S — p] -—(Kocdvo'{"uo)
¢ . N

(4.27)

[+3

A

& day N, = 5 cho d4t sét va bui gion (d6 nhay cam cao);

=7 cho dit sét trung binh;

9 cho d4t sét déo khong nhay cam.

5 3 ¥ T Lt T S § } T v T
L @Y 0
4r Y S
3 - s
- Sy zaz208k5012E 2/ .
2 Sy - U‘Ff 5
| %!' : \\/ s )
0 ALY —
[g Y, @Uiégd ‘e =
< 10 uw - 1 =
@ 8 % F»Id FY /gw ] N
L Py QJ" ID‘-’E 0.6 -
3 F‘fl}uol: 1
Q5 &0 S0
: /}” T { 15
i Fv}/ ?‘M
X 5 PR P bkt d " L w \p
sz 2 3 45 0 20 30 30 ‘LA
) K, :

Hinh 4.22. Budng héi quy S, cta Marchetti Hinh 4.23. So séanh ca~ két qua S,
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4.4.7. DANH GIA KHA NANG BIEN LOANG
cUA DAT DUA TREN KET QUA DMT

Ban ddu, Marchetti-1982 (dudng thing trén hinlr 4.24) cho ring, d4t cat cé kha
ning bién lodng 12 dat cé:
KD < 10 T'.l/ G’vo = KDcén cb (4-28)
Céch x4c dinh 1,/ o’ xem phdn 1.1.6.

Sau d6, Robertson, Campanella (1986) va Reyna, Chameau (1991) dé nghi nhilng
tiéu chi d4nh gid kha nang bién lodng khac (hai dudng cong trén hinh 4.24). Két qua
ctia Reyha va Chameau dugc dénh gid 12 c6'do tin cdy cao nhét. Dya trén hinh 4.24,
Marchetti (1997) don gidn hod va dua ra bing 4.4 ddnh gid ddt 6 kha néng bién lofng.

0.5 ] ) '
Marchetti Reyna- /

L (1s62) e
.0.0.4 - ] (1951 ;/
= V4
£ / /
= 0.3 o at 2 7
E} bién lodng 7 Roberison-
L / // CampanzHa
30.2 ;0
g
" Y S
oy khéng bién lofing
2 0.1 R ‘
-

o oy

5 10
Ko

Hinh 4.24, Kha niing bién lodng clia cat

=

Béng 4.4. Gia tr] K, ciia dat bién lodng

M=7,5 Bpax 0 0,15 0,25 0,35
Kp <17 <42 <5,0 <55
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4.5. NG DUNG KET QUA DMT VAO DU BAO
sUC CHJU TAI cUA cOC

4.5.1. CACH TINH SUC CH|U TAI NEN DQC TRUC CUA
COC PUC SAN TRONG DAT SET CUA POWELL (2001B)

Powell va cong su dé xudt phuong phdp nay dya trén s6 liéu thu‘c nfrh}cm cha 60
coc déng va épvio dat sét & Anh, Nauy, Phap va Pan mach.

Sirc khang bén dcm vi f, cho tiudng h(jp coc ch;u kéo la:

° 05(131 Po) . néul,<0,1; .
o (0,575-0,73077 1) (p,-py) néu 0,1 <1, <0,65 ;
o 0,1:(p - ps) néu 0,65 < i, <0,8 .

Sifc khang bén don vi f, cho trudmg hq;.:! coc chiu nén 1a:
o (0,775- L1111 L) (p,-p) néul, <0,6:
e 0,11 (p,- po) e 0,8>1,>0,6.

Néu coc qua dai (L > 50B, L 14 chiéu dat, B Ia dutmg kinh coc), thi stc khing
~bén £, & doan coc gdn mit d4t (doan L - 50B) s& phai gidm 15% so v6i céc gid tri trén.

Strc khang miii don vi [ q, = kdi P -
trong dé dl:él 3-—né’u Ey>2 MPa;
ky=0,7 néu ED <2 MPa _

Néu ¢ coc ong rong khong blt muz th1 q, gitm di 50%.

] T ] BT
4.5.2. TINH TOAN cgc.-.cmuwfm :TRQNG-NGANG }\‘V\

4.5,2.1. Gidi thidu vé phu’dﬁg:phép@{a‘éng ¢ong P-y
| Hién nay, & cc nudc: phumg 'Iay B4t My, nguvi ta
thmmg khong tinh todn coc chm tai trong ngang theo phuong

. phdp gidi tich ma ching ta da biét. PthO’no phap phé bign -
‘nhat duorc dung la phuo‘ng phap "ducmg cong Pqy

_ Phtr(‘mg, phap nay st dung yhén £ hitu han ket hop v0'1
mé hmh nén Winkler ph; tuyen Tém tit cla phuo‘ng phép -
‘;nhu sau:

" Chia coc thanh nhiéu doan phén tir hu’u han nho (hinh
4 25)

o Trén mf)l doan, tucmg thc (phan lyc nén )giita coc va
dat dugc mo hinh bdi 1 géi dan héi. Tuy nhién, do

Hirh 4.25. M& hinh coc
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cing clia g6i dan héi (k = P/ y) khong phéi 13 hang s6 nhu quan hé tuyén tinh
trén hinh 4.26a ma 1 quan hé phi tuyén nhu trén hinh 4.26b (chuyén vi clia

coc -y- cang 16n thi g6i dan héi cang mém);

P P
P
]
0.5P
B
J A
Ye A
Hinh 4.26a. Goi dan hai tuyén tinh Hinh 4.26b. G&i dan héi phi tuyén

e Sir dung phuong phdp phén tir hitu han d€ giai bai todn, tit d6 tim ra néi luc,
chuyén vi clia coc. Hién nay cé nhiéu phin mém st dung phuong phép nay
nhu: LATPILE.UBC, LTBASE, BMCOL.76, FL-PIER (hay FB-PIER).

4.5.2.2. Cach xay dyng dudng cong P-y cta Robertson va cong sy (1989)

Phuong phdp Robertson dya irén quan hé P-y cia Matlock (1970) sau:

0,33
- _P=0,5P, (.)L.]
: . Yo,
trong 46 P - phéan luc clia d4t 1én doan coc (t/cm dai coc);
y - chuyén vi ngang ctia doan coc (ém);
P, - phan lyc cuc han cia d4t 1én doan coc;
P, x4c dinh theo phuong trinh (4.30) va (4.31);
v, - chuyén vi ngang ctia coc khi P = 0,5P,;
theo phuong trinh (4.29), P, dat dugc khi'chu‘yén vi la Sy;;
y, x4c dinh theo phuong trinh (4.32) va (4.33);
Ddtdinh: P,=N,S,B
. Datrdi: P, bing gid tri nhé nhit trong hai gid trj sau:
&”\u[B (K,- K)+ 2K, 189" tgh
" B K, + 2K K *tgo’ + tgo’ - K,]

_ 2367S,VB

b4t dinh: Y.
10Ep

(4.29)

@30

@3’
" ._(4-.3"1;;;.') !

@32).
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417896y, B

Dt rot: = ‘ (4.33)
2Ep(1-sing')
Trong d6
N, = min(9; 3+ "SW + J%); 7=0,5 véi sét mém;

]

J = 0,25 v§i st cling;
7. - 4o séu tal phan doan coc dang Xét;
B - dudrg kinh coc;
S, - stic khdng cét khong thodt nuéc clia ddt dinh;
6", - Ung sudt diing hitu hiéu tai d¢ sé:u_i'; -- '
'(p’ - géc ma sit trong hitu lhiéu; )

1-sing'

—1- = 1g*(45°- ¢” / 2);
1+sin

K, - h¢ s6 ap luc ngang cha dong, the‘o‘ Rankine =
K., - hé s6 4p lyc ngang bi dong, theo Rankine = 1/K,; -
K, - hé 6 4p luc ngang ﬁnﬁ; |
B=45"+¢’/2;
Ej - mfﬁa_dun tu thi nghiém DM’I‘.
4.5.2.3, Cach xay dung dudng cong P-y ctia Gabr .
va Borden (1988) cho coc '&mng S EL ]

Gabr va Borden dua trén quan hé P-y clia Murchison vi O’Neil (1984) sau:

P= nAP tanh{ Koz (4.34)
[AnPy

trong d6 n = 1,5 véi coc ti€t dien déu va n= 1,0 véi coc ném tron;

A = 0,9 vdi tai trong dong; ,
. A =min(0,9; 3 - 0,8z / D) véi tdi trong tinh;
P, Iéy nhu phuong phép Robertson (tc 12 ding phuong trinh 4.31);
K, - hé s6 nén ban ddu, dugc Gabr va Borden dé nghi tinh nhu sau:
k, = Py =0 :
h
P, - 4p lyec DMT (tuong ting véi s6 doc A);

o’y - 4p luc ngang hitu hiéu = K67,

h - nita bé day mfiii xuyén DMT =7 + 7,5 mm;
tanh(x) = sinh(x) / cosh(x);“_cosh(x) = (e"+ e™ /2.
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4.6.TRINH BAY KET QUA

Mot tr‘ohgf'r‘l_hi'r_hg‘chuong_tri;nh * dién dich k&t qua cta thi nghiém DMT duoc
trinh bay dudi day. Dit liéu d4u vio ciia DMT duge luu & nhiing 6 dam mau (chiéu sau,
A, Bva C). Két qua dugc tinh todn vi Iuu & nhiing 6 mau tring, sau dé két qua dugc
v& lén céc do thi thé hién su lién tuc clia cic 16p dit. Trong céc d6 thi, d6 sau duge
biéu dién & truc tung, cdn cdc chi tiéu thi nghiém va chi tiéu co 1y (A, B, Kp Iy M, S,
¢, Ko, OCR, m) dugc bi€u dién § ting truc hoanh cla timg d6 thi nho.

- DMT Version 1.30 ~ Factors (<1) for Su:
g OPEN T —
2 | w || - - Location: ‘near Lake Alice .5 , aA 022 Max Su Xd
. i m
peesd .
SAVE DELETE |. Engineer: Thai B ﬁ AB 0.56
=8 |
NEW | DELETE Al Date: 03/27/01 0" zZm 000 Min ¢ Id
Raw readings’ Corrected pressures Unit | static | eff DMT indexes
wght pwp | stress
Z ) .
-
Thrustf A | B C | po pl | p2 Y | we. | o' | Ed. ia | vd
{m} kg | (bar) | (bar) | (bar) | (bar) | (bar) | (bar) | KN/m3 | (bar) | (bar) | | (bar) |-
: = 6.12 | 2294 19.6 | 0.000 | 0.039 | 15588 | S84 | 2.75
7.34 | 19.44 i9.1 0.000 | 0.678 | 94.73 420 1.65
749 1 26.94 1.9.6 0000 | 0117 | 64.17 675 2.59
593 | 20.44 18.6 0.000 | 0.156 | 38.00 504 243
4.73 i7.19 19.6 0.000 ] 0.1935 --24.2Q 432 2.64
3.99 | 1719 TI19.6 0.000 § 0.235 | 17.02 458 3.31
& . divy & i i
Factors (<1) for Su: .. 1.0 ¢: 1.0 -] Ko:to < OCR: 1.0 - M: 1.0
AA 022 MaxSuld 09 = Ko for Clay by: OCR for clay by:
AB 0.56 Marchetti w Marchett hd
&
Zm 000 Min¢Ild 12 - GWT (m) 115
DMT indexes ; Ko by drained | Janbu number
lén;l;:::e ¢ OCR by constraint
Ed 8oil Type gy |conservat| Marche!Marchet modulus [Schmert| By
Kd ) Id Ud ive £ti ti Mds man |definitio
{bar) (bar) values (bar) 1986 n
155.88 584 275 Dense si, Sand - 49.9 - - 2977 110 | 15026
94.73 420 165 Dense sdy Silt - 48.7 - - 1943 66 6978
64.17 675 2.59 Dense si. Sand - 47.5 - - 2873 i04 8412
3800 | 504 | 245 Dense  si Sand . 45,8 - - 1895 98 | 4798
2420 | 432 | 264 Desse  si. Sand S| aan - - | 1443 | 105 | 3266
[7.02 458 331 Dense Sand - 42.8 - - 1376 132 2840

Hinh 4.27. 86 li¢u ddu vao va két qua tinh toén

“ Chuang trinh ¢ tal 86 mén Co hoc DAL, Dai hoe Xay dung. Cfe@fpt.vn; ngthai@uft.edu

-
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Hinh 4.28. B& thi két
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4.7. DO TIN CAY cUA THI NGHIEM DMT

Theo Kulhawy va Trautmann (1996), COV cta thf nghiém DMT trong khoang
0,05 dén 0,15 va DMT la thi nghiém c6 do tin cay cao nht trong c4c thi nghiém hién
trudng thong dung (xem pha lyc 1 va 2). DMT cé mét s8 sai s6 nhd va dudc tém tit
trong bang sau: |

Béng 4.5. Tém tat nhimg sai s8 cda DMT

Mang thép bl rdo
Dothi€t . .
bi Can xuyén bi cong
a Gioang ngan nude bi 1o 1
Do thf | Chun hoa AA va AB khong dlibg quy trinh
nghiém | N&u ¢6 do lte &n mii thi sai s8°do ma sét 1én can xuyén, do i6c do xuyén

4.8. GIA THANH THI NGHIEM DMT

~ Gid cha thi&t bi DMT twong d6i 6n dinh tit nam 1992 dén nay. Gi4 cha mot mii
Xuyén va mot hop diéu khién tai My va Chau Au vio khoang 7.000USD. Mot bo ddy
di (k€ c4 dy phong) gbém: hai mili xuyén, mot hop diéu khién, vai cap p-c (cap dién-
hoi), vai méu chuyén cén (adapter), vai chuc ming thép (cé hai loai, ming cing va
mang mém), xilanh, c& 1é, mé 16t - toan bo gis khoang $15.000. Gid thinh thi nghiém
12 15 + 30 USD / 1 m chua ké cong chuyén tr&d. Téc do thi nghiém thong thudng duoc
30 + 60 m mdt ngay (8 tiéng).

Ngoai 1a, co ciu gia Iuc (xe tai, hodc gidn gia luyc), k€ cd cin xuyén c6 thé ding
chung véi1 thiét bi CPT.

4.9. NHUNG CAl
TIEN MG VO THI
NGHIEM DMT

khi N2

O$ciiioscnpel

» cai “do
16m g5 cb {nghlam dao

tinh 134 ©haR" di

may in

Ngoai thi nghiém
DMT thong thudng da
trinh bay chi tiét trong

ot cap dén cai ..
xung tan  SOng cit ."W “do chin* @&n
bl boa o
déy DMT R
¥ Lo

chuong nay, trén thé caivao enere [ 1N &
glélu mét 86 cai tién méi ddn é ] \Bép a&n cai

ciing dang dugc thir

“do chan” &&a -,

do o avfe.. caido
Y e . . chan e *+ ch&n d&n
nghiém v&i thi nghiém  song N
. song i [C:"] el I XUYEN
DMT. Hinh 4.29 minh vai p- mang thep S DMT
tam Rl et
hoa thi nghi¢ém SDMT ¢

(seismic DMT), 13 thi
nghiém DMT dia chin.

Hinh 4.29. Thi nghiém SDMT (DMT dja chén)
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4.10. TUONG QUAN VG CAC THI NGHIEM
HIEN TRUGNG KHAC

4.10.1. TUONG QUAN VG PIT

Vé ban chit, thi nghiém DMT tuong t&' véi th nghiéry PMT. Chiing déu 1a thi
nghiém nén ngang, tuy nhién, DMT chmh x"c va don gidn hon nhiéu.
Schmertmann (1987) cho ring: po / P~ ~0,8; p/p.~
Kalteziotis v cong su (1991) cho réng: p,/ p, = 1,25; Epyr & 0,4 Ep.
(p, I 4p lyc gidi han ciia PMT).

4.10.2. TUONG QUAN VO8I CPT

Nhu d trinh bay trong phén 4.4.5.2, ta ¢4t
e Véi dit cdt ¢S ket thuong: M/ q=5 + 10;
o VéiddtcatquicSkét M/q=12+ 24,

4.11. TOM TAT THi NGHIEM DMT

1. Thi nghiém DMT do 4p lyc tir dét 1én mang thép cla miii xuyén DMT khi ta
diing khi nén ddy mang thép ép vé phia dit.

2. DMT la mot trong nhitng thi nghiém hién trudng chmh xéc nhdt, déng thoi lai
14 thi nghiém nhanh va don gian.

3. Tir DMT, ta ¢6 thé udc tinh duge rat nhidu chi tiéu co 1y cling nhu tng dyng
truc tiép vao thiét k€ nén moéng (tit quan hé thuc nghiém).

4. Pic biet, DMT 12 thi nghiém nén ngang, cho két qua la quan hé "4p lyc -
chuyén vi" ciia ddt. Do d6, ting dung trong uéc tinh moédun bién dang, st
chiu tai ngang coc, trang thdi tng sult va sitc khéng cét khong thodt nudc (S,)
¢6 do tin cay khé cao. Cic ing dung khdc (u‘dc tinh ¢, tinh khang chan tinh
thim) c6 do tin cay thdp hon.

5. Ciing nén hry ¥ ring, cic quan hé thyc nghiém thuony dua trén dat tuong déi

déng nhdt (cét hodc sét). Vi vay cdn cén than khi sir dung DMT d€ ude tinh

" céc chi tiéu cho nhiing d4t pha tap (cat pha, sét pha), hodc dat phong hod khic
thuGng.
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CHUGCNG 5

THi NGHIEM NEN NGANG PMT

5.1. GIGI THIEU

5.1.4. NGUYEN LY

Thi nghiém PMT (PressureMeter Test) ra doi truée thi nghiém DMT, ¢6 nguyén
1y va céc két qué, cdc vmg dung tuong tu thi nghiém DMT, tuy nhién phtc tap hon rat
nhiéu so véi DMT. C6 vai diém khdc biét vé& nguyén 19 dugc thé hién trén bang 5.1.

Béng 5.1. Nguyén Iy thi nghiém

DMT __PMT
Ap Iuc gian nd 1a khi Ap luc giiin nd thudng 1a nudc

' Pt duge nén ngang bdi B4t dudc nén ngang bdi chuydn vi clia vé cac 14 thép xép vong quanh
chuyén vi clia mang thép | 6ng PMT (bén trong c6 mang cao su ciing, 14 thép co nhiém vy bao vé
mang)

Chuyén vi 12 ¢ dinh: 0; | Chuyén vi dugc xac dinh qua higng nudc bom vao. Tuy nhién, ludng
1,1va 0 mm nudc co sy mat mat do sy gidn nd clia hop diéu khién, ng PMT, cép
dAn nudc, v.v... Do d6, qua trinh chufn hod rat rudm ra

5.1.2. LICH SU CUA THI NGHIEM PMT

Tir nhimg nam 1930, Kogler di bt ddu thir nghiém véi thit bi twong tu nhu
PMT. Tuy nhién, dén tan nam 1957, PMT méi thyc su chinh thic ra doi qua ludn dn
Thac s§ clia Louis Menard, ti€n hanh tai Dai hoc Illinois (M¥), va thiét bi ba budng
clia ong duge dit tén 13 Menard PMT. Sau d6, Menard tré vé qué huong Phdp, va Phép
1 nuée ma PMT dugc tién hanh nhiéu nhat.

PMT 12 thi nghiém hién trudng cé nhiéu version ("doi") khdc nhau nhét:
o Menard PMT loai E, thi nghiém "kiém sodt dp lyc";
o  Menard PMT loai GC, thi nghiém "kiém sodt dp luc";
e TEXAM PMT, thi nghiém ca loai "kiém soat dp luc”, hodc ca loai "kiém soat
thé tich™;
o Pencel PMT, thi nghiém "kiém soét thé tich";
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* Thi nghiém ty khoan PMT (Cambridge clia Anh, PAFSOR ctia Phép);
* Vanhiéu doi khéc. |
Céc dbi nay c6 sy 1am viéc khédc nhau. Da s6 12 thi nghiém trong hé khoan sin,
trr hai loai Pencel va Ty khoan.

5.2. NOI DUNG THi NGHIEM PMT

PMT 1a thi nghiém rét phiic tap (riéng phz‘in chudn bi va chudn ho4 thiét
bi, néu néu ddy di phai m4t 30 + 40 trang gidy). PMT khéng phé bién 1dm &
nhiéu nwée, kém wu viet hon hin so véi DMT. Do d6, trong phén nay, ching
t0i chi trinh bay vin tit hai loai PMT: Pencel vi TEXAM.

Hinh 5.1. Bung PMT
{dang gidn nd)

5.2.1. CAC THANH PHAN CUA THIET Bj

Céc thanh phdn clia hai loai thi nghiém ‘.trén dugc tém tit trong bang 5.2.
' Béng 5.2. C4c thanh phén cdia thiét bj

Pencel ‘ TEXAM
B Thiét bi gia hyc vi xuyén (thudng ding chung | B Thiét bi khoan 18, thiét bi got tia i6 khoan
vGi CPT) . | ® Hop diéu khién: pitténg, déng hé, tay quay
B HOp digu khidn &p lyc-thé tich (hinh 5.2) 3| (hinh 5.3).
B __Budng PMT gén v6i mii xuyén i Budng PMT (hinh 5.1)

Hinh 5.2. Pencel Hink 5.3. TEXAM

-
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5.2.2. CHUAN B| THIET Bl

5.2.2.1. Lam bdo hoa hdp didu khién

Dé bigt duge luong dung dich bom vao, hop diéu khi€n can phai dugc bao hoa
hodn todn, qué trinh nay dugc trinh bay trong bang 5.3.

Bang 5.3. Qué trinh bo hoa hp didu khidn

Pencel TEXAM

11 " Chinh ddng hd ap e sd 6va7véo

1. Chinh ddng hd 4p luc vé 0
2. Day ngdn: mét dau cim vao cong 1 (Fiff{2. Day ngén (mau trdng): mdt ddu cAdm vao céng
bleed"), ddu kia c&m vao binh e’ (binh 4 ya 5, dau kia cdm vao binh nudc (binh
ngoai} ngoat)
Chinh van 3 vé "Fill-Bleed", déng van s 4 3.  Chinh van 8 v& "Fill", van 9 vé& "Test"
DAy pittdng (d8 ép khi ra ngoai) dén khi déng |4. P&y pittdng{quay tay quay nhd dé ép Khi ra

hé thé tich chi 138 cm® ngoai) d&n khi déng hd thé tich chi 1732 cm®

5. Kéo pittdng (hat) (60 vonglphit) dén khi}s. Kéo pittdng (hdt) (45 vong/phat) dén khi
ddng hé vé 0 cm® d8 hit nudc tr binh nude|  ddng hd vé 0 cm* d8 hat nudc tif binh nude
vio vao

6. Day pittong d8 ép nhitng bong béng kh: rai6. Nghiéng hop diéu khién khoadng 15° Pay

ngoai, dén khi déng hd chi 100 cm? pittdng dé ép nhitng bong bong khi ra ngoai,
dén khi déng hd chi 192 cm®
t7. Lap lai budc 5 d8 hit nudc. 7. D& hop didu khién thing tai. Lap lai budc 5 dé

hat nudc. Sau 46, dgi 30 giay.

5.2.2.2. Lam b&o hoa ddng hé ap lyc (khdng cén vdi Pencel)
1. Day den cim vio cbng 1;

2. Chinh van 8 vé "Chay v6i ddng hé 6". Ddy pittong dén khi déng hoé chi 96¢cm®, dam
béo dé€ khong thiy bong béng ra khoi dau day den; |

3. Thao day den;
4. Chinh van 9 vé "d6ng hé 6". Ddy pittong dén khi déng ho chi 192 em’;
5. Chinh van 8 va 9 vé "déng hé 7". Pdy pittong dén khi déng hé chi 288 oy’

6. Chinh van 8 vé& "Chay v6i d6ng hé 3", van 9 vé "Chay". Cém day den vao cbng 3.
Dy pittong dén khi déng hé chi 380 cm’;

7. Chinh van 8 vé "Fill". Kéo (hiit) pitténg quay lai 0 cm’. Cho 1 phit;
8. Lap lai budc 6 va 7 & phdn 5.2.2.1 @€ ép bong béng khi ra;
9. Kiém tra do bdo hod nhu phdn 5.2.2.4.
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5.2.2.3. Lam bao hog budng PMT

Tuong ty nhu trén, qu4 trinh bio hoa budng PMT duoc trinh bay trong bang 5.4.

Bang 5.4. Qua trinh bdo hoa budng PMT

Pencel

TEXAM

chng 2.

130 cm?®

pittdng dé hit nudc vac hop didu khién.

4. Laplaibudc2va 3,

5. Théo day khoi cdng 2.

6. Kidm tra d6 b@o hod nhu phan 5.2.2.4

1. NGi budng PMT véi 6ng (cap) dan nudc. D4t | 1.
budng thdng dimg. N&i day (dai 10 m) véi

2. Chinh van 3 va 4 v@ "Chay". By pitténg ép | 2.
nudc vao budng PMT dén khi déng hé chi

3. Van 3 & "Fill-Bleed", déng van 4. Kéo (hit)

NGi budng PMT véi dng (cédp) dan nudc.
Dat budng hdi nghiéng ding. Né&i day
telecan véi cdng 1.
Chinh van 8 vé "Chay v@i déng hd 6", van
9 vé "Chay". D&y pittbng ép nudc vao
“bubng PMT dé&n khi chi c6 nudc (khong
bot) di vao budng.
P& nudc chay khéi budng d&n khi budng tré
lai kich thuéc ban ddu.
3. Thao day Telecan khdi cdng 1.
4. Van 8 d "Fili". Kéo pittdng &€ hat nudc vao
cho tdi khi déng hé chi 0 cm®. Chd 1 phat
5. Kiém tra d6 bao hoa nhu phén 5.2.2.4

6. Théo day tréing khdi cng 4 va 5.

5.2.4.4, Kiém tra dd bio hoa

Su béo hoa clia hop diéu khién va budng PMT duogce kiém tra nhu trong bang 5.5.

Béng 5.5. Ki€m tra d& bio hoa

Pencel

TEXAM

1. Van3va4 d"Chay"

2. D4y pittdng tGi 4p lyc 1a 2500 kPa.

Qué trinh bao hoa 1 chusdn néu:
e Doéng hd thé tich chi < 5,0 om®

e Sau 2 phit, 4p lyc van i6n hon
2000 kPa

Chinh van 8 v& "Chay voi déng hd 6", van 9 vé
"Chay",

Quay tay quay ln d&n ap fuc 2500 kPa. BSng hé thé
tich chi < 18 cm® thi b&o hoa 12 6.

Chuyén van 8 v8 "déng hé 7. Quay tiép lén 10000
kPa. Sau 2 phut, ap lyc (trén dong hd 7) van phai lon
hadn 9500 kPa.

Giam &p luc vé 2500 kPa

Chinh lai van 8 vé "Chay véi déng hé 6".

Giam ap iuc tiép vé 0,
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5.2.3. CHUAN HOA THIET B
5.2.3.1. Higu chinh 4p lyc:

D3t budng PMT thing ding trong khéng khi, muc dich 1 do p luc cén c6 dé
15<h6&ng lai do cu‘ng clia ban than budng PMT (hinh 5 4). Sau d6 thao tic ti€p theo bang

Béng 5.6
. Pencel ' TEXAM véi toai .buc‘in_g T0mm
1. Varj3va Va“4£’"¢ha¥"; o - |1 Van 8 & "Chay vét ddng hé 6" van 9 &
2, V6ila thép mdi, bam va hit budng PMT 5 14, |- "Chay" ~
3 }
mbi Ian 90 cm®. 2. Bdm 1200 cm3 toc do 1 vongl2 gidy. Chd
3. Bom 90 o, t6c dd 1 vong/9 gléy Ghi lai ap 30 giay, sau a6 ghl lai &p lyc méi khi thé
. iuic mbi khi thé tich téng_ 5cm?® tich tang 60 cm®.
3. Gidm 4p luc vé o,
4. V& dudng cong D & hinh 5.4

5.2.3.2. Higu chinh thé tich

Dat budng PMT trong mét 6ng thép day (duomng kinh chia dng thép hoi nhinh hon
duong kinh budng). Muc dich 1a do sy mit m4t thé tich do su gidn né cla hop diéu
khién, day dén nuéc va budng PMT.

Bang 5.7

Pencel TEXAM véi loai budng 70mm
1. Van 3 vavan 4§ "Chay"

1. Van 8 & "Chay véi dong hé 6", van
9 & "Chay". Doc s6 doc déng hod
thé tich khi ap luc 1a 0 kPa

2. Bom d&n 2000 kPa, t6c d6 1 vong/9 gidy. Ghilai 4p | 2. Bom dén 500 kPa. Chd 30 gidy roi |
lfc mébi khi thé tich taing 5 cm?. ghi lai thé tich mdi khi ap lyc ting

50 kPa. Lép tay quay 16n. Bom tiép

3. Gidm ap vé 0. V& dudng cong A & hinh 5.5 dén 2500 kPa. Chd 30 gidy rdi ghi
4. Thao budng PMT, ddu day din s8 tu dugc déng kin. lai thé tich mbi khi ap Iluc tang 50
Bom dén 2500 kPa (do d6, chi ¢6 sy gidn nd clia day kPa.
dén va clia hop didu khién). Ghi lai &p fytc i ki g | 3 Gam &p v& 0. V& dudng cong A 8
tich tang 1 cm?®, . hinh 5.5
5. Giam ap vé 0. V& duéing cong B & hinh 5.5 4. Chuyén dudng A vé dudng C (di
6. Dyavao AvaB, vé dudng C qua gbc toa d9).
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Ap tuc

Thé tich Thé tich
Hinh 5.4. Dudng higu chinh ap luc Hinh 5.5. Dudng hiéu chinh thé tich

Céch v& dudng C (Pencel):

o Xic dinh diém E (12 diém bat dau cia doan tuyén tinh) trén dudng A;
o Kéo dai AE, cit truc hoanh tai X; Vé dudng EF nam ngang;

o Ly KH bing FG; V& béng tay doan EH;

s Chuyén dudng cong AEH vé gdc toa do duge duong C.

5.2.4. TIEN HANH THI NGHIEM

Bdng 5.8
Pencel TEXAM véi loai buéng 70mm
1. Xuyén PMT bang hé gia luc. 1. Khoan hd, cét fia hd. Ha budng PMT xudng hd
2. Van 3 vavan 4 & "Chay" 2. Van 8 & "Chay v6i ddng hé 6", van 9 3 "Chay".
"Ki€m soat thé tich" "Kiém soat ap "

3. Bom 90 om®, mdi cdp 5 em®, | 3. Bom 1200 cm?®, mbi cép 3. Udc doan &p lyc gidi
t6c 4o quay 6 + 7 vong/phit. 60 cm?, tdc b quay han p.. Bom 10 cap,
Chd 30 gidy, ghi fal ap . 12 vong/phit. Cha 30 gidy, mdi c&p 0,1 p,, ghi lai

ghi lai 4p Iuc. thé tich € duy tri cap
ap Iyc d6 tai thai diém
30 va 60 giay.

4. N&u cb do t3i, ta gidm ap tif 1if va ghi lai 58 1iéu nhu & budc 3.
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5.2.5. CHUAN HOA s pocC

1. Cong ép-luc, ghi dugc & muc 5.2.4 véi chiéu cao cot nude ap (tr binh nudc dén mit
dat);
2. Sau d6, v& dudmg cong E nhut & hinh 5.6a;

3. Thé tich hiéu chinh = thé tich do dugc (¢ phén 5.2.4) trir thé tich & dudng cong C
(phan 5.2.3.2). V& lai duoc duge cong F (hinh 5. oa)

4. Ap luc hiéu chinh = ap lyc & bude 1 trir i ap lu'c O dudng cong D (phdn 5.2.3. l)
Vé lai dugce dudng cong G (hmh 5. 6b)

5. p, hay pyy goi 12 4p Eu’é "d4u", tai diém bat diu doan tuyén tinh. Vi thi nghiém
~Pencel, thi khong x4c dinh dugc pyy vi doan cong trude doan tuyén tinh khong t6n
tai (do d6, khong b1et doan tuyén tinh bit ddu tir dau);

Con vdi TEXAM, pyy con ¢6 thé dugc xdc dinh bang cich vé 'biéu dé tirbien;
6. p;la dp luc "tir bién", tai diém ket thic doan tuyen tinh. Véi TEXAM, ta cling ¢6
thé ding cdch v& biéu dé tir bi¢n dé xéc dinh P
7. p; 14 4p luc t&i han: |
» Trong Pencel, 4p luc p, tuong g véi thé tich gidn né 12 100 cm’® ;

* Trong TEXAM, 4p lyc p; tuong tng v6i thé tich v, ma v, - vy= vy+ v, (= L trén
hinh 5.6b); :
v, 1a thé tich "ddu", x4c dinh & budc 5;

v, 1a thé tich clia buéng PMT & trang th4i tu nhién.

ap hyo

Thé tich

s B
(a) _
Hinh 5.6. Hiéu chinh dudng quan hé ap luc - thé tich
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5.3. UGC TiNH CAC CHI TIEU CO LY DUA TREN KET QUA PMT
5.3.1. DY BAO MODUN BIEN DANG CUA DAT DUA TREN KET QUA PMT

Tir doan tuyén tinh trén dudng cong PMT, ta co:

B, 2,66 [vc + Y ;’Vf]p" Py 5.1)

vo —Vf

Trong phuong trinh trén, v6i d4t cat, Epy, duge coi 13 modun bién dang thodt
nudc (B’); con véi dit sét, B, duge coi 12 modun dan héi khong thodt nuée (E,)

5.3.2. DU BAO HE O OCR VA K, CUA BAT SET
DUA TREN KET QUA PMT

Ban d4u, nhiéu nha nghién cifu cho ring p, tuong duong v6i 4p luc tién cd két p’,
do d6, he s6 qué cd két cha ddt sét 1a:

COCR =p,/ 0% (5.2)

Tuy nhién, tif thi nghiém PMT tu khoan, ngudi ta cho ting cong thic sau nén
duge ding (Kulhawy va Mayne, 1990): '

OCR = 0,45 p, / &7, | (5.3)

p, (hay poy) duge coi 14 4p lyc ngang dia tinh, do d6 hé s6 nén ngang tinh cGa dat
sét 1a:

K, = &._r:‘.li (5.4)
T vo
trong d6 D, - Uy - 4p luc ngang hig¢u qua;

y, - ap luc nuéc 16 réng;

. o', -dp luc ding hiéu qua.

5.4. DU BAO BO LUN CUA MONG NONG
DUA TREN KET QUA PMT

St dung thi nghiém PMT, ta c6 thé du bdo do lin clta méng néng nhu sau:

s= 2 6 x06x[1y 2] 4o B m 55
“org &7 \(Mos) ToEg 4T ‘

trong d6 B - bé rong mong, m;

o - hé sd tix bién, 14y theo bang 5.9;
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As» A~ he 56 hiéu chinh hinh ddng, 14y theo bang 5.10.

Néu h,, <B (ch1eu sau chon méng nho hon bé rong méng), thi do lin s& ting

(1,2-02h,

/ B) 14n.

| o E,la gid tri trung binh clia E,;; viing 8B dudi day mong. Cich tinh trung binh rit
dac biét (goi 14 harmonic mean) duge trinh bay chi ti€t bdi Centre d’Etudes Menard.

Béng 5.9. Hg s8& tir bién

- pat Biin sét Bui Cat Cét, cudi
. o Eerf" B ¢ |Eoyr/p e Eopr/ Py o Epur/ p; a
| qua o6 két (OC) >16 1 1>14  2/3 |>12  1/2 |>10 _1/3
| 8 két thudng (NC) 1 |9+16_ 2/3 |8+14 1/2 {7+12  1/3 |6+10 1/4
| phong hoa holic xéo dong 7:9 12 172 143 1/4
Béng 5.10. Hé & higu chinh hinh dang
Méngtron | Méngvudng | L/B=2 | L/B=3 | L/B=5 | L/B=20
Ay 1 1,12 1,53 1,78 2,14 2,65
A 1 1,1 1,2 1,3 14 1,5

5.5. DO TIN CAY CUA THi NGHIEM PMT

Sai s6 ciia PMT dugc t6m tat trong bang 5.11. Theo Kulhawy va Trautmann

L 1996) thi thi nghiém PMT loai trong hé khoan ¢6 COV = 0,1 =+

(SBPMT) thi c6 COV = 0,15 + 0,25 (xem phu luc 1 va 2).

0,2, con loai ty khoan

Béng 6.11. Tém tt nhitng sai s6 cla PMT

Do thiét bj

Kich thudc clia 8ng tham

Mang gian nd

Gng dan dung dich

Véi SBPMT: hinh dang clia 8ng thiam, mii cat, thiét bi khoan I&

Do thi

nghiém

Phudng phap khoan va chuan bi 16 thi nghiém

T&c do gidn nd &ng tham

Thai gian nghi trudc khi doc s8 doc
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5.6. TOM TAT THi NGHIEM PMT

1. Thi nghiém PMT do dp luc tir d4t 1én mang thép/ cao su clia Ong tham PMT khi ta
diing nudc (hodc chat 16ng khic) ddy mang thép/ cao su ép vé phia dat.

2. PMT1a 1 thi nghiém cyc kJ phic tap, thoi gian clwdn bi thi nghiém rét lau.

3. PMT la thi nghiém nén ngang, cho két qua a quan hé "4p lyc - chuyén vi” clia
dat. Tir PMT, ta c6 thé uéc tinh modun bién dang clia dét, dif bdo d¢ lin ciia méng
va du béo stic chiu tai theo phuong ngang.

4. Ciing nén luu ¥ ¥ing, cdc quan hé thuc nghiém thudng dua trén d4t trong d6i dong
nhét (cdt hoidc sét). Vi vay cdn cén than khi st dung PMT dé wdc tinh céc chi tiéu
cho nhitng ddt pha tap (cit pha, sét pha), hodc dat phong hod khac thuong.
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CHUONG 6
CAC THI NGHIEM KHAC

6.1. THI NGHIEM CAT CANH (VST)

6.1.1. NGUYEN LY THI NGHIEM

Thi nghiém cét canh (VST-Vane Shear Test) dugc phat minh vao nam 1918 tai
Thuy Pién vh ngly nay vin rit thong dung ¢ chéu Au. Ta cém vao trong dat sét mot
canh chi thap biing thép, sau dé, quay cdnh chif thap quanh truc cta né va do momen
xoén. Ta tinh dugc Gng sudt tiép T, tit d6 c6 stc khang cat khong thodt nude S, (e 1a
c,) cua dat sét (¢, = 0).

Thi nghiém nay khong phit hep v6i dét cét vi cdc nguyén nhan sau:

o Ludixuyén rdt mong, vi vay khé xuyén vao ddt cat.

o  V&i dét sét khong thodt nude, ta c6 thé suy ra duge S, vi §, = 1.
Con v6i ddt cdt, ta cé: 1= o, 1gp, do d6 @ = arctg(t / o', ),

trong d6 o©’, - Ung sudt ban than theo phuong ngang (vi cénh chit thap cét
ngang, tng suit phap tdc dung lén né 1 theo phuong ngang):

Do ta khéng biét K, nén cling khé x4c dinh chinh xac .

o V&i dat sét, mit bi cat 1a mt tru trdon ma dudng sinh 12 nhitng canh bién cla
canh. Con véi ddt cdt, do cédc hat "16n nhén", do d6, mat bi cat khong phai 1a
tru tron.

6.1.2. THIET B} VA CACH THI NGHIEM

Hién nay c6 kha nhiéu loai thiét bi cat cdnh khdc nhau. Du6i day, ching toi 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 nay chi thi nghiém duoc ¢ do sau
nho, nhung thf nghiém rét don gian:

e An canh cét xudng dat;
e Chinh vong doc két qua vé 0;

e Quay tay quay dé cét d&t. Luc dinh
khong thodt nuée S, s& dugc hién thi trén
vong doc. V6i model H-70, ihi Q‘; f*uuc S
hién thi trén déng hé.

2) Loai ghi db thi Ién gidly vé {conu goi li cit
cénh ¢o hoc, MVST - Mechanical Vane Shear
Test - minh hoa & hink &.2). Ty i th nghidm
nhu sau:

o Ancanh cét xubng d4t: | Model H-60 H-70
e Liap gidy v& hinh tron vao ban v€ (hinh Hinh 6.1

6.2b). Vong trdn nét manh ngoai cling
goi 1a "dudmg 0". Nguyén 1y hoat dong clia ban v& nhu sau: Khi cdnh cét quay
tron, thi kim trén ban v&€ cling quay va vé 1én dudng dam nét & hinh 6.2¢;

e Quay tay quay véi téc d6 1 vong/giay. Do hé théng binh ring chuyén déi, cin
cénh cét chi quay véi t6¢ d6 6%/phiit;

a) b c}

b ———

{50/

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

Luu ¥: Néu doan cdn quéa ngén, thi r thudng bang 0, do db, khodng ¢dn do géc 15° nhu hinh vé.
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L]

3 15° ddu tién (nhu vay mét khoang 2,5 phit), do cdu tao clia thi€t bi chi c6
cén quay ma cénh cit khong quay. Nhu vay, luc do duge (tuong duong doanTt
trén hinh 6.2¢) chinh 12 ma sét giita cin va ddt;

Sau d6, canh cit bit ddu quay, ta thdy luc tang ddn. Dén lic dat bi ph4 hoai,
dudng cong thu dugc trén hinh 6.2¢ dat cyc dai (gid tri a) 61 gidm dén;

Momen quay la T=§ (a-1) (T con duge ky hiéu 1a M, hodc T, );

£ phu thuoc vaody 1¢ clia gidy v€, nhung thong thudng T= 125 (a-1), véiava
r do bing cm, cdn T ¢6 thit nguyén la kg.cm ‘

Sitc khéng cit S, tinh theo cong thic sau:

Se = TRl 2T (6.1)
'rc[Df’6}+—6—+%(Dﬂ—d)3(tana+tan[3+2)

trong 46 D, H, a, B - céc kich thudc cha cdnh cat;
d - dudng kinh clia cin;
Néu coi (g sudt cit trén hai mat (ddy va dinh) cta hinh try dat bi cat 1a:
phan bé déu thi a = 0,667; |
phan b6 tuyén tinh thi a = 0.,5;
. phan b6 dang parabol thi a = 0,6;

Néu bd qua anh hudng cia cén (coi d = 0), v6i céc loai xuyén thong thudng
thi H/D =2, a = p =0, vanéuldy a= 0,667, thay vao phuong triinh trén ta cé:

5, = 6T3 ~ (0,857 T3 (6.2a)
7nD D
Connéu a=0.6 thi S, = 2T =~ 0,870 T3 {6.2b)
2.3nD 7D

Phuong trinh (6.2a) (iftc 13 a = 0,667) thudong duge ding hon. Tuy nhién, gia
thiét a = 0,6 thi diing dan hon.

o N&u can do sic khdng cit khong thodt nudc clia ddt 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”;.
¢ Quay nhanh 10 vong dé 1am dat bi xéo dong;

& Sau d6 quay cham (1 vong/giay) nhu & trén. Lan ndy ta do duge 1’ va a’, tif

d6 tinh duge T" = 125(a’ - r"), vd do d6 tinh dwge S, bing cong thic 6.1;
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¢ D6 nhay cam cha ddt 14 S,/ S,,. Dét cé d¢ nhay cam cao thudmg 12 dat yéu,
dé& bi phd hoai khi c6 tai trong dong.
6.1.3. HIEU CHINH S, BO BUGC TU THI NGHIEM CAT CANH

Bjerum cho ring, cdn phai hi¢u chinh sic khing cat S, nhu sau:
Su = H Su c4t cnh | ) (63)

trong d6, |1 phy thuoc vao chi s6 déo cha dét dinh nhu 0 hinh 6.3.

S, it osa 12 SUC Khdng cit tinh todn duge theo thi nghiém cht cénh.
i ,2 [ @ . g
: & @
1O S % =
| } - )
2 i w. ~ Biereum (1872)
g Q.8F _ ~
$, ﬁ%ﬁﬁ
0.4 ! 1 3 I AL 1 1 1 1)
0 z20 40 80 80 6o 120

Chi s6 déo Pl {tdc 1a A)

Hinh 6.3. H8 s& hidu chinh i cho thi nghiém c&t canh

6.1.4. DU BAO HE S0 OCR TU KET QUA THI NGHIEM CAT CANH

Heé s6 qué ¢ két OCR ¢6 thé du bdo duge tit S, cha dét sét khong nirt ﬁé nhﬁ' sau:
OCR =~ Otyst Sywsny/ v (6.4)
trong d6, S, sy, 12 stc khing cat khong thodt nude thu duoc tit thi nghiém cét
canh (Vane Shear Test);
Mayne va Mitchell (1988) cho rang:
o Thong thudng, Cysem 3,22 + 3,54;
& Téng quit, ysr ® 22 PI%%; PI (hay Tp, hay A) 12 chi s6 déo;
Tién hanh ngién citu trén d4t sét Thuy dién, Hanbo cho rang:

222
s

.
7
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wongdé
LL (hay w,, hay w,,) - gi6i han chay;
Néu don gian, ta c6 thé 14y aye ~ 0,9 .

6.1.5. DO TIN CAY CUA THI NGHIEM GAT CANH

Thi nghiém cat cénh c6 do tin cdy tuong déi t6t. Céc sai s6t c6 thé c6 do thi
nghlem cat cdnh 1a: cdnh cit diy qui, ty 1é chiéu cao véi bé rong cénh khong phu hop,
ma sét gifta cAn xuyén véi dat khong dugc trir di thich hop, téc do cit khong phit hop.
COV clia thi nghiém cit cdnh (Kulhawy va Trautmann, xem phu luc 2) vio khoang 0,1
dén 0,2.

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

Thi nghiém nén ngang mili xuyén béc (K, stepped blade) duge phét trién nhiéu &
trudng Dai hoc Iowa (M¥). Nguyén 1y tuong tu v6i thi nghiem DMT, tuy nhién, mii
xuyén lam t_hz‘mh nhi€u bac. Cédc bac thudng ¢é do day 1a: 7,5; 6; 4,5 vd 3 mm. Hinh
6.4 minh hoa thi€t bj miii xuyén bic, :

e éng
dan
khi
nén

canh c6 |
khia ranh

Hinh 6.4. Mii xuyén bac Hinh 6.5. Mii cat trong hé lowa
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6.3. THI NGHIEM CAT TRONG HO IOWA

Thi nghiém cét trong hd Towa (lowa Borehole Shear Test) 1a thi nghiém duy nhét
& hign truong X4€ dinh cao .Vé c. Thi nghi¢m ny twong ddi nhanh va ¢6 d¢ tin cay tét.
Hinh 6.5 minh Doa thi€t bi cit trong h6, gém hai cdnh c6 khia rinh. Trinh ty thi

nghiém nhu sav-
Khoan 16 duong kinh 6,4 cm;

2

Ding 618 cat dudng kinh 7,6 cm dé tia 16;

@
Ha mii ¢ khia rinh xuéng 16 khoan. Téc dung ting suit phip o bing Iyc nén
ir it khia ranh lén thanh h6 khoan nhe 4p lyc khi nén. Nhu vay, dung cu s8 tu
dimg dU9° ma khong bi roi xuéng ddy hé khoan: ‘

a

Quay tay quay dé tdc dung tng sust cit T tir mii cé khia rinh Ién ddt & thanh
h& khoan- Trong qud trinh quay nhu vay, dung cu s& di chuyén dung diing lén
trén, do d6 1am cho cdc khia rénh ct vao dit. Tir 46, x4c dinh duoc ¢ va o.

6.4 cAc THI NGHIEM BlA VAT LY

_Thi nghiém dia vat ly lﬁi\thf nghiém nghién cttu cdc tinh chét clia dét bing cdc
hién tugng VAt 1y nh.u' su truyén dién, su truyén séng 4nh séng, séng 4m thanh, v.v...
Nhitng thi nghié™ dia vat ly thong dung 1a: thi nghiém phan xa dia chén, th{ nghiém
khic xa dia chds thi nghiém dién trd dét, thi nghiem rada xuyén dat.

Cic thi nghi¢m da trinh bay & céc chuong truée (nhu SPT, CPT, DMT, khoan 14y
mAu, ...) chi x4¢ dinh fim.’c c6t dia chat tai vi trf hé khoan, do dé, bé day céc 16p dit &
céc vi trf khdce Vi tri ho I\{hoan la khong thé biét chinh xéc duoc. Nhung, thi nghiém dia
vat 1§ xio dinh dugc bé day cdc 16p dat & hu nhu toan bo mat dat. Day chinh 12 vu
diém manh nhat cta thi nghiém dia vat 1y.

Tuy nhiéns nhugc dié’{n cta thi nghiém dja vat 1§ 1a: ngoai bé day céc 16p dat (va
médun bien dang 9 MOt vai loai thi nghi¢m), ta khéng wéc tinh duge chi tiéu co 1¥ ndo
khdc. -
| Chuong 12 sich Co hoc dat cta Whitlow 6 trinh by vén tit vé thi nghigm khiic
xa dia chan va thi nghiém dién trd. Ban doc mudn tham khéo chi tiét, c6 thé download
thé m cdc n phg’m cua US Army Corp tai website sau: www.usce.army.mil/inet/usce-

d()cs/eng,_manuaIS/CCCW.htm.



- PHAN PHU LYC

. 197

PHULUC 1

VAl KHAI NIEM THONG KE

Néu ta ¢6 A (i = 1 + N) 1a ddy céc s6 liéu thdng ke thi:

Zx’xi

Gi4 tri trung binh: by =
N 4
- ' Z(?\“xk H?\‘x )2
Do léch chuan: O =T
| N - N-1

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

X

PHU LUC 2

TOM TAT VE CAC THI NGHIEM HIEN TRUONG -

Béng P1. Tém tat db tin cay clia céc thi nghigm hién trudng

Thi nghidm DMT ECPT Cét canh MCPT PMT SPT
cov 0.05:0,15 | 0,070,415 [ 0,10+020 | 0,15:0,25 | 0,10+0,25 | 0,15:0,45
Khoéng COV ¢6 thé 0,14+1,0

Dua vao bang trén ta thdy, thi nghiém DMT va ECPT c¢6 do tin cdy
(COV nhd nhit), con thi nghiém SPT ¢6 do tin cay kém nhat (COV 16n nhét).

cao nhat

Béng P2. Tém tit uu, nhugce didm cha cac thi nghidm hién trudng

SPT CPT DMT PMT

+ Don gian + Chinh xéc + Chinh xéc

+ Xuyén qua moi d&t {+ Nhanh + Ré tién

+ L4y dugc mau it |+ Dy bao loai (tén) dét + Bon gidn
ULA‘, + Dy béo st chiu tail+ Dy bao sifc chiu t3i (coc, |+ Dy bao loai (tén) dat + Du bao
diem (coc, méng néng), ¢,|mbng ndng), ¢, S, + Dy bao mbdun E, o lgn  |moédun E, d6

S, + {t xé0 dong dst lin

+ Thi nghiém finh

+ Khéng chinh xac i+ Thiét bi dat tién + M6, chua bigt dén 8 Vistl+ Cuc ky
Nhudc |+ Xao dong dat + Néu mudn qua mol dst|Nam phiec tap
diém |+ Thinghiém déng  [c8n xe 230 t&n + It dng

+ Thi nghiém ban tinh dung
Khéng 1dy dude mau dst
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PHU LUC 3
TOM TAT CAC DAC TRUNG VA UNG DUNG

Ghi chii: Tuy thude dé chdt va dp lyc 1én mdu ddt, ¢, cé thé lon hon @, tir 0 dén
8, tham chi con hon. Vi cdt roi, @, bing ¢, Géc @ udc tinh trong tai liéu nay khong
duge ghi chép ddy dit bdi cde nha khoa hoc la @, hay @, Pé an toan, ta chon ¢, cho
thiét k&, Do dé véi cdc loai cdt chdt, ta c6 thé triv bot di vai do khi wdc tinh géc ¢
theo tai liéu nay. '

B3ng P3. Tudng quan giita cac dic trumg co ly

. _ Do tin
Pinh nghfa Tuong quan .
cay
D, = € e — €
€ax ™ L
) Sét khéng nhay cam thi :
Tinh ‘ o, /pa
5t A - Li=1-0,5. log -2t
;’hat vat | =pag =0 | We 970,063 thap
v P
Ll tugng quan vdi S, (@0 nhay cam), o’ (ép
luc tidn cd két) -~ hinh 1.12
Pl=d=A=l,= =W, ~-W; 8./a',,=0,11 +0,0037 PI {1.10) trung
v: hé s8 Poisson 1 catv~01+0,015. (0’-25% (1.11)
. E, modun dan hii tic thai | B, =306
foh (khéng thodt nudc) E, tudng quan vdi S, OCR -- hinh 1.8
ién
dang C.,C,Cy:chisdnén tyong quan véil, W, ,,, 0 bang 1.5 thap
’ L p e i -1
Gmax. modun cat dudi bién Gmax= 530 v 4’K0 -G'vo (4.1?)
dang nhé 2,7 -y :
Kane (h& s6 nén ngang tinh) Konc @ 1 -8in ¢’ (1.14) 1t
Trang =gy 67 Ko om ™ (1 - sing’) . QCRE” (1.15)
thél K 1,25 / sing’
(lich st ) o OCR = [ 2 ] (1.18) | 1@t
tng OCR (hé& s0 qua cd keét) . 1-sing
Sut = p,/p, tc =, o7, OCR = 0,76 (S,/ p,) In{l) (1.20) trung
QOCR tudng quan v8i 8 -- hinh 1.11.
cat : tugng quan véi tén dat va D, frung
Sitc ¢: géc ma sat trong - hinh 1.13, 1.14)
khang sét: ", = arcsin (0,8 - 0,094 inPl) _ (1.21)
cét S, sltc khang cat khéng thoat
e g S Sulo, ~(0,23+0,04) . OCR?®  (1.22) | trung
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Béng P4. Cac vmg dung tir thi nghiém CPT
Thi nghiém xuyén ¢én (xuyén tinh) - Cone Penetration Test

Nguyén 1y: &n xuyén xudng, LIk
S
do sitc khang g, va f, do
dét tic dung 1én xuyén
1t
Qr = q, +up (1 - a) vdi CPTU
gz = g, véi CPT (khong do u)
Re=1/g;.100%
- ) q;/pa
. |G =g/ No = =g, C
Chudn | © v Vo' /pa T phén
noast |\ _ Gr-ow | 2.2.5
dC_)C T G‘vﬂ
F= f, .100%
QT - Gvﬂ ’
B = Uy — Uy
¢ Gr -0y ) )
© 1= 2m: Hinh 2.23 {Robertson va cdng sy, 1986)
Loai dat
> 2m: Hinh 2.24 (Robertson va cdng sy, 1980)
LI = (-0,0606 g.° + 6,3636 q. - 357,68 q.)10* +0,66364 (Szechy & Varga) (2.4)
Gen y_ 4 i
Chi tidu D, = 68. [ log( Kq 11 (Jamiolkowsky) 03
trang |Kg=0,9+D,/300 . ’
thai  [Dr= 1 (Robertson & Campanella)
018 qcl’i‘
305.Q, .OCR®
Q.=0,91 &n 1,09 {2.2)
Tinh thdm: bang 2.5
M=agq,
Cat:
o & 1010909075 Dr v cat of két thudng (Mayne) (2.5)
o & 1077800122, Or v cat rat qua cb k&t (Mayne)
T o tra hinh 2.28; o = 3 = 11 vdi ¢ét ¢6 két thudng  (Baldi)
bi;',n o tra hinh 2.29; o = 5 + 20 vdi cat rét qua o6 két  (Jamiolkowski)
p o tra bang 2.6; & =1,5 + 2 (gbp yéu 16 tirbién)  (Sanglerat) @.7)
ang Sét: o tra bang 2.6 (gdp yéu 16 tir bién) _ {Sanglerat) )
Sét: M =825 (g;-5,) {Mayne)
Cat: E = « q,; tra hinh 2.30, 2.31 '
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Gpogont = 0,6 908" (bar) ' {imai va Tonouchi) {2.8)
G st = 30,1 07 008180 (Jamiolkowski) (2.9)
1,25
= Qe/pa)T (Kulhawy)
Trang | 0 350Dr/20 v | (2.11)
thai (lich :
' ., Kulhaw 2.14
Sff) a.ng Kﬂ sft 0:1 QT ( y) ( )
sust |OCR~0299,/00, (Mayne) (2.12)
OCRy=0,325Qr ‘ {Mayne va Holiz) {(2.13)
9 = arctg[0,1+ 0,38 log(q,/ ¢",,)] {(Robertson & Campanella) (2.15)
¢ =176 + 11.log(q) (Kuthawy va Mayne) (2.16)
Sde .
khang [
, ] 2.17
cat S,= Gr-9 10,=0 { }
Nk
N, =2,57 + 1,33 [In(G/S,) + 1] = 11d8én 15 (2.18)
; . T1/0 o — 0,1 .
Khang {Khéng bign toang: q,, = C, [50 + 200-}«-«{——}’0——] (hinh 2.44) (2.20)
chan T3/ 0'y + 0]
Schmerimann: .
cat: Méng bang: g, = 28 - 0,0052 (300 - g, g/ pa)™® {2.21)
Méng don: g, =48 - 0,0080 (300 - g, 1o/ pa)*® (2.22)
sét: Méng bang:  q,=2+ 0,283 {2.23)
S(c chiu Méng dan: q,=5+0.34 d1n (2.24)
tai mong {Schmertmann duya trén Terzaghi: ' (2.26)
nong cat N, =N, = 1,25 g, ra '
. B 4 h,
Meyerhof: cat: G, = Yes -1-5( g ) (2.27)
Tand, Funegard va Briaud: sét
gy = Rk (QCTH - GV(}) t Gy Rk tra hinh 2.46 dua trén Rd = Da 1B
N
\ 1, Az;
Schmertmann: §=C,C,0°y ZL—I— (2.30)
. 1 * - Yci
D26 lin ; han 16
i - ¢bng ki o
méng Buisman va DeBegr cong in phan o
a : (a1 .
nong $=38=Y —LCR . Ah; . log——— (2.32)
C. T vo

nén cat

CR= (1,21 + 1,53) %ﬂ.

¥

[
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Theo LCPC:
khang bén don vi 1,
1, Tra bang 2.9 tim nhom coc
2, Tirnhém coc, tra bang 2.10 tim s6 hiéu duding cong
3, Tu $8 hiéu duding cong va q,, tra hinh 2.49 tim f,
kKhang mdi don viq, = K_q.; K= 0,15 + 0,6 (tra bang 2.11)

Theo Schmertmann;
khang bén don vif; cat: £ = min(K, f,, ¢, q,, 120kPa);

Sitc chiu
tai coc

khang mii don vi q,: L8y theo DeRuiter va Beﬁngen

K=04+25 ({trahinh 2.50)
¢ =0,008+0,018 (trabdng 2.12)
st f; = o, min(f,, 8,); & = 0,2 + 1,2 (tra hinh 2.51)

Theo DeRuiter va Beringen : :
khé’ng bén f;: twong i Schmertmann, I8y ¢ = 0,0025 + 0,0033

Vi sét, [53¢) thé’ Ié'y g, = 9 Su

khang mili g, = trung binh g, trén hinh 2.52 va phuong trinh (2.38),

_ {2.39)

Theo Alsamman (coc nhdi):
fi=cqg,
Qn = Kr' qrh

phan
2.54

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 xuyé&n tiéu chuin - Standard Penetration Test

Nguyeén 1y: Péng (dap) 6ng 14y miu xudng dat,
d€m s& nhdt dap (N) dé éng di dugc 30 cm.

|

A
4

Tac gia Phurang trinh D6 tin cay
H& 6 hieu |.Liao & Whitman 1986 | (0,9576/¢7,)°® (3.3)
chinh dd | Peck 1974 0,77, 109(20/ 1,05/ 5”) (3.4)
s&uCy | Skempton 1986 2/ (1+ 6'y) (3.5)
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N‘ =N . CN
' Na=Ng .Co=N.C..C
Chugn hod. oo =
s6 doc Nep =N.-m=N.Cg (3.2)
60 |
(E,: néng lugng hity hidu cia thigt bi)
D, Gibbs & Holiz hinh 3.4 thip
Ll Szechy& Varga bang 3.3 thip
Eeat Ohya et al 1082 9,08 NOss (3.10) | rétthdp
E, sét Ohya et al 1982 (5 + 60) N trung binh 13 19,3 N®®®  (3.11) | rdtthdp
M sét Stroud 1974 f.N _ rdt thap
f=4.1n8uls > 30; (phén 3.3.2.3)
f=86-015l.ndul <30
Gmax Wroth (60 + 350) N®7; trung binh 120 N%7  (3.12) | thdp
OCR sét Mayne&Kemper 047 + 0,58 N/ o, (3.13) | thép
Ko sét Kulhawy et al 0,073 N /o', (3.14) | thép
. Peck, Hanson, ,,, 54 - 27,6034 ¢?014N (3.15) | trung
¢, Cla cét L -
Schmertman arctg[ (N/ (12,2 + 20,3 o) §0-34 1 (3.16) | t6tkhi=2m
S Terzaghi & Peck 0,06 N | bar (3.17) | rdtthdp
il Hara 1974 0,29 N°72 bar (3.18) | trung
Bién lo&ng . hinh 3.13
Burland va Burbridge: 8 =f, f_[ (p, - 0,667¢,) B®" |, mm (3.19)
Bg 1tn méng | b’ Appolonia: = % kg b (3.20)
ndng trén
néncal | Hough (cong tan phan t8): S, mZSACR . Ab; . log2ve ™ %4 (3.21)
CC G'VO
- . Peck va Bazaraa:
£6 itn mbng
a - . e} o
ndng trén S=254-BI211 04 Yohm %RQMCB cm (3.22)
nén bat ky G,B/Z Do N;GO N
Theo Meyerhof (cat, bui):
g, = k N hodic kN’;
k =2 vi coc tam chat dat, k = 1 vdi coc khong 1am chat dat
. q,=(30+40) . N.L/Bhotdc (30 -40) . N’ . L/B
(e chiy t3i
@ chiu tai néu coc dai (L /B > 10) thi Iy L/ B = 10.
moéng ¢oc )
Theo Schmertmann (moi loat dat):
q,: béng 3.7
g,: bang 3.8
chiéu sau ngam dd: bang 3.9
CPT Tueng quan CPT-SPT: bang 2.5, bang 3.10 va hinh 3.19.
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Nguyén ly:  4p lyc ldc mang thép khong chuyén vi 12 py;

Béng P6. Cac tng dung tir thi nghiém DMT
Thi nghiém nén ngang mii xuyén « DilatoMeter Test

i
f

dp luc lic mang thép chuyén vi ra ngoai
1,1 mm (do khi nén ddy ra) la p;;

ap luc ldc mang thép trd lai vi tri dau 1 p,. v
= P1 B
lo o= o, (4.4)
: _ Pe-u ’ . : - , ' F N
Chiss |Ko Ko= 55— - N
DMT T _ ‘ ' .
Ep En=34,7 (ps - Do) ' ; 1. (4.9)
- P-4
Up b= oy, (4.7)
y Hinh 4,13
C Hinh 4.14
Ko = (Kp/ By)*47- 0,8 .
K, sét B.= 1,5 vdi sét thudng; {4.8)
= 2,0 v8i sét nhay cam.
OCR = (B, Ko)1'5ﬁ
OCR sét B = 0,5 véi sét thudng; (4.9)
= 0,35 véi sét nhay cdm.
S, (thay C)) S.=0,220°, (05K =022g,, OCR (4.10)
Céac tinh Lo @ =28 + 14,6 . logK, - 2,1 . log’Kp (4.11)
chétca ly |Cy, C,=71E] th, , cm?s {4.12)
theo M.ar_ K khz Ch * Yrute / Mh (413)
chetti h M, ~ K, M
M M=Ry,Ey; R, phaildn hon 0,85
I < 0,6: Ry = 0,14 + 2,36 logK,
Ih2 3: Ry =0,5+ 2logK
o i 9o (4.14)

0,6<lp<3  Ry= Ry, + (2,5 - Ryp) logKs
Vi Ryo=0,14 + 0,15 (iy - 0.6)

Ky > 10 Ry=0,32 + 2,18 logK,
B+03 2 Kp~Ky o'
k= 0,5¢ 22 P 02 vo
Ko B s mm K, | @19
u*, U*, =Py = C - Zy+AA (4.16)
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Lacase v& Lunne: K, = 0,34 K™ m = 0,44 + 0,64 {4.18)
K, sét L.unne: séttré (S,/a',,<0,5): Ky=0,34 K% 4.19)
sétgia (S,/ 0’ > 0,8): K, = 0,68 K05 (4.20)
Tinh chat,  |Lunne:  sétté(S,/o’,,<0,5): OCR=0,3 Ky (4.21)
cg Iy theo | OCR sét sétgia (8,/c',> 0,8 OCR=27 K" (4_.22)
céc tac Mayne: OCR = 0,51 K, (4.23)
gia khac , 40+ 23K, + (152 ~ 86K, )(1 - sing’) - 717(1-sing')? _
K, cat 192-717(1-sing) (4.24)
—(Kgo'ye +u,)
g = Pl (Koo'yo o
S, o N, (4.27)
G. = (0,775 - 1,111 1) (0, py) néuly< 0,6
Sttc chiu | 9s = 0,11 (py-'pg) néu 0,8 > 1,>0,6 .
v 4 _ phén
tai d?c g, = Kgi Py 451
coc nén véi: kg =1,3néuEy>2 MPa

ky=07néuE,s2MPa

Theo Robertson va cdng sui;

0.33
P=05P,]. L
Y, (4.29)

Batdinh: P,=N,S,D
Bat rgi: P, = min (¢, [D (K, - K}* 2 K, 199’ tgp;

‘DU’G“Q . R D {KDB +2 KO Kpil tge’ + tge’ - Ka} )
cong P-y )

’ Dt dinh: y, = 23678, JD

clia coc o070y VL

chiu tai | E

trong DAt rai: y, = 4l7sing o'y,

2Ep (1-sing')
| Theo Gabr va Borden:

ngang

P=nAPutanh[ Ko y}

AnP, (4.34)

trong dé tanh(x) = sinh{x) / cosh(x)

cosh{x) = (e +e™®} /2
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PHU LUC 4

CACH XAY DUNG BUGNG CONG E-LOG(P)

Hinh 1.2 (phan 1.1.2.1) dugc the h1en chi tiét hcm & hinh P1 dudi day. Dé xay

dung dudng cong @ va tinh céc hé s§ nén so cdp va thit cap (C,, C,) mot cach'hop 19,
thi thi nghiém oedometer (thi nghiém nén mot truc) cdn phai tién hanh do tai va gia tai
(doan cong ZY va YZ & hinh P.1) & mot cap 16n hon p, (dp luc tién cd két) udc dodn
ban dau. .

Ta cén thyc hién cdc bude hiéu chinh sau:

Budc 1: Xde dinh dp luc tién cd két p, (Casagrande):

[:3

L]

Diém P 12 diém cong nhit trén dudng cong thi nghi¢m (dudong O);
Tix P v& doan PT tiép tuyén véi doan du clia dudng @ (doan thit cp);
Tir P vé doan PQ nam ngang;

V& doan PR Ia phan gidc cla géc TPQ;

V& doan SU 1a tiép tuyén (hay doan kéo dai) clia doan cudi dudng cong thi
-nghiém ©; :

Giao diém ciia doan SU va doan PR 12 diém U. Hoanh d6 cha diém U la dp luc
tién cd ket (ng sudt c6 ket truge) p, (hay 6”,).

Budc 2: Xay dung duong cong @ (Schmertmann):

®

@

Diém X 1a diém c6 toa do (p,, ey). ‘Trong d6, p, (hay 6°,,) 1a 4p luc ban than cla

phan t6 dit dang xét tai hién truong; e, 1 hé s6 rong ban d4u tai hién truong;
V& doan UV thang ding;

-~

V& doan XV song song vdi doan YZ. Poan YZ 13 doan nim giita dudng d& tai
va gia tai;

Poan UV cit doan XV & diém V;

N6i diém V v6i diém S. Pidm S nim trén dudng cong @ va ¢6 tung do Ia
0,42 . ey

Poan XV 1a doan nén thd cdp, do déc clia né 12 C, (chi s& nén thif cdp);

Doan VS 12 doan nén so cdp, do doc cha né 1a C, (chi s6 nén so cdp).

Budc 3: Chinh xdc thém cdc théng sé (Schmertmann):

@

@

V& dudng cong hiéu s6 giita dudng © va duong O;

Néu dudng cong nay khong c6 dang d6i xing qua p, thi ta cin xe dich p, qua
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‘phai hodc trdi mot chiit. Nhu vay, C, s€ gilt nguyeén gié tri, con C, s€ khéc di (do
doan SV khéc di). Pudng cong c6 dang déi xiing qua p, ndy con goi 12 dudng
“hinh chudng (bell shape).
Buéc 3 nay 6 thé khong cdn thiét vi két quéa clha bude 1 va bude 2 ké trén di kha
ti mi vi chinh xéc.

e
| . __ @ 1
{
[
]
[
i
|
|
z
I
i
[
1
[
i
|
|
E .
i dudng cong
[ hiéu s
| igusd " jae AQ
04260 ______ i s _§ _________
[
| |
! |
| E
! {
| |
] I
| |
v 1 lill!ll! ] Imifitll|! t 1 lIIOIII}

Po Pe - : P

Hinh P1. Cach x&y dyng duding cong e-log(p)
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PHULYC5

THi NGHIEM NEN TINH COC

Thi nghiém nén finh coc nham xéc dinh, kiém tra stic chiu tai ctia coc. Quy trinh
nén finh coc dd dugc trinh bay chi tiét trong nhiéu gido trinh. Do dé, & day, chiing t6i
chi trinh béy hai phu'o‘ng phdp dién dich (tdc 12 phuong phip xdc dinh st chiu ti) cua
coc dugc dung rit phd bién & cac nuGc phét trién. :

Hinh P.2 minh hoa phuong phap DeBeer: Ta vé két qua nén finh trén do th1 log-
log. Neu trén d6 thi ¢6 hai doan gén than_g 0 rang nhu hinh v&, thi giao cha hai doan
twong {ing véi sic chiu tai huy dong P,

Trong vi dy trén hinh P.2, Py~ 190 tén, tai d6, A » 8,5 mm.

Phuong phép DeBeer ¢6 nhuge diém 14, khong phax bao gio ta cung c6 hai doan
théng 1o rang nhu hinh P.2, do dé, khé x4c dinh Py,

Hinh P.3 minh hoa phuong phdp Davisson. Cdc bude xdc dinh Py nhu sau:

Lam {mm)

400

‘Téi thi nghiém (KN)
- 700 1000

2000

i
— - -—
— -
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20

1

t
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t
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:
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i

i

i

.

1

1

- e b

Pl

e b b A Lo
tr y
wlo Lol oL

fos wn me san m me ms o mm e wm Y e me Wy e M e W e W

R

]
it
i

NERV RPN X

LI SEEICAP P i
o il ]

Hinh P.2. Phudng phap DeBeer

» V& k&t qué nén tinh trén do6 thi thuong;

EF

» Dudng "dan héi" 1a dutng cé phuong trinh sau: P = ——I:—A;
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o Flatiét dién coc (m?*), E 12 modun dan héi cha coc (kN/m™), L 1a chiéu dai coc
(mm);
At

e Dudng Davisson 12 dudng song song vdi dudng "dan hoi", khoang cich giita
hai dudng la:

3.8+ B (mm)  néu la duong kinh coc B <600 mm;

120
—3% (mm) néu duong kinh coc B> 600mm;
o Giao diém cta dudmg Davisson véi dudng két qua nén finh 1a stic chiu tai huy
dong Py,

Trén hinh v&, P,,~ 201 tén, tai dé, A ~ 23 mm.

Phuong phdp Davisson dé ding, phll hop véi ca quy trinh nén finh nhanh va
cham. Mot han ch& nhod cia phuong phap nay 12 né khong phit hgp véi coc chdng (coc
khong c6 ma sét bén). ' '

Trong cé hai phutong phdp trén, stic chiu tai cho phép s& la:
[P]=0,5P,, o (P.1)

Tai thi nghiém (KN)

0 500 : 1000 1500 2000
0 : i 3 3 5 L L i 5 1 ] L 4 5
)
4 '-.\
P i) ~ 1
E \‘N\l
és e e e e e e e e ;.._~.~.,~:; ..........................................
1 LS ‘
\ﬁ "‘--.\ ‘ .
o I ~~ '
o e ) !
N -~
£l 4 \ t ]
0 +------~- Q—E;_ ----------------- goemm s 73»__;“——1' ------------ N
= Y ] b
& - "'\, i
- =~ T"" '
RS ' \%'\. )
4 S . . "‘-.\_ ;
S L S ~ T
4 - v, ™.
k&t qui nén tinh | Te . L
. - ‘
2041 ~——-Pusng danhéi [ ta s
- ) ' ' b »
- = = -Pudng Davisson ; ; e
25

Hinh £.3. Phuong phép Davisson
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Phan tich wu diém ciia phuong phép Davisson:

Ta xét vi dy trén hinh P.3, ngodi ra ta cdn biét coc dai 30 m, tiét dién 0,40 x 0,40
= 0,16 m” Than coc dit vio dit t6t. Mii coc dat vao 16p dét cat, thi nghiém SPT cho
thay Ny, ~ 40. Theo cdch tinh Schmertmann SPT thi q, = 306 N, = 12240 kPa;

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

Khi th{ nghiém nén tinh, khi luc ép tirkich xudng 12 150 t4n, ngudi ta do dugc do
1dn (8n dinh tai cdp tai nay) 12 8 mm ©;

Gia st coc 1a hén hop ma sét + chéng, va bién dang dan héi cha coc tai cdp tai
trong nay la: ' :

Az =~ 0,67 E}? L =0,67 1500KN e 30000 mm ~ 8 mm @

Ac  2,4x107 KN/m? . 0,16 m*®

Theo edch tink phd bién & nudc ta hién nay:
Sttc chiu tai cuc han 12 tai trong nén finh ma tai d6 do lin bing & [S].
rongdé  E=0,1+02;
[S] = 40 + 80 mm (d6 lin cho phép clia cong trinh);
Nhu céch tinh & vi dy nay thi Q, = 150 tén (vi 8 mm = & [SI);

Tuy nhién, dia vao cdc con s6 8 mm @ va 8 mm @, ta thdy rang, mii coc khong
chuyén vi, hodc chuyén vi rdt it. Do d6, 150 tdn nay hau nhu chi bao gém sttc khédng
bén, con stc khdng mii chua thé huy dong déng ké (ma Q, du bdo 1a 196 tén). Do 46,
150 tan nay khong thé goi 1 Q, nhu cdch tinh chia Viét Nam.

Theo cdch tinh Davisson:
Khi tai trong thi nghiém 1a Py, = 201 tan thi chuyén vi & do dugc (& ddu trén coc)
Ia:

2010 . 30000+3,8+ﬁ9~9m 23 mm;
120

Bil@——L+3,8+—E- n\qm = Z
EA. 120- 2,4.10" . 0,16

Bién dang din héi tai chia ban than coc dy bdo la:

0,670 1, = 10,5 mmy
- EA.

Nhut vay, chuyén vi & mili coc (ddu dusi ctia coc) 12 23 - 10,5 = 12,5 mm. Dudi
céc chuyén vi nhu vay (tham khdo hinh 1.16, phan 1.3.1), ca sic khing mii va stc
khang bén déu da duge huy dong déng ké. Do d6, cdch tinh nay rat hop ly.
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