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CHUONG 3
THi NGHIEM XUYEN TIEU CHUAN (SPT)

3.1. GIOI THIEU
3.1.1. NGUYEN LY

Trong thi nghiém xuyén tieu chuén (SPT—Standard Penetration Test), ta dong mot
Ong 18y mau (kich thudce tiéu chuén) vao trong dat du6i néng lugng déng tiéu chuén
Ta dém s6 nhét dap d€ ong méu ngap vao trong c’{at mot doan 1a 30 cm. '

3.1.2. LICH SU SPT

Nam 1902, cong ty
CR. Gow thi nghiém SPT
dau tién v4i 6ng ldy méu
dudng kinh 2,54 cm (1"),
qua ta dé dap SPT ning
50 kg. Dén nam 1922, thi
nghiém béit diu rong rii &
Béac M§ 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 miu 2", qua ta

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

*"Ca hoc dét - Ly thuyét va Thyc tién". Tir dé6 cho dén nhitng nam 1995/1996, SPT tré

thanh thi nghi¢ém phd thong nhit & Bic M§. Tuy nhién, t4t c cdc nha khoa hoc & Bic

M§ déu cho rang, day 12 thi nghiém bi c4c nhi thau lam dung nhat (theo nghia, nhé ra

nén két hop cling thi nghiém CPT, hoic DMT hoic thi nghiém khdc, thi, vi qud quen
thudc va c6 sdn thiét bi, ngudi ta lai chi ti€n hanh SPT).
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3.2, NO! DUNG THI NGHIEM SPT
" 3.2.1. GAC THANH PHAN CUA THIET BI

Thiét bi SPT gom <6 thiét bi khoan tao 16 (c6 thé 1 khoan guéng xodn, hoac
khoan dung dich), ong 14y mau (hinh 3.2), qué ta. ‘
| N&u khoan tao 16 gitt thanh bing dung dich luan chuyén (bentonite), thi dung
dich phéi c6 ty trong t6i thidu 1 1,05, va 16 khoan luon luon phai day dung dich. Nén
han ché€ ding 6ng casing gitt thanh. Néu c6 ding casing, day clia casing phéi cdch vi
tri dap SPT it nhat 1,5m.

6ng 14y mau (dang bé doi) c6 dudng kinh trong 12 30,8 mm (1,5"), duong kinh
ngoal 50,8 mm (2,0"). | | ‘

Qua ta néng 63 6 kg (140 1bs) va rqi & do cao 76,2 cm (30™.

AN
2\ Rﬁ TN
\Y -
dau cat than &ng ddu trén . |
Hinh 3.2. Ong @y m&u SPT “Winh 3.3. D3t trong &ng (sau khi bé dbi)

3.2.9. TRINH TU THi NGHIEM

1) Khoan tao 16 dén 4o sau thi nghiém.
2) Lip 6ng 1dy mau vao cén, dua xuéng ddy ho khoan.
3)_(5%:0 roi qua ta xudng dau cén.
® })aﬁ Ong xuyén dé ngap 15 cm. Ta khong cin d&m s6 nhét dap nay;
o' Dap ti€p, dém s& nhat dap N, dé éng xuyén duge 15 cm (tit cm thit 15 dén cm
thit 30);
o Dém s6 nhdt N, dé ong xuyén tiép 15 cm nita (6 cm thit 30 dén cm thit 45);
o K&t qué chia thi nghiém JAN=N+N,.

Nhu vay, N 12 s6 nhét dap aé 6ng xuyén duge 30 cm, ¢ Viét Nam, ching ta k¥ hi¢u
Ia N, Tuy nhién, day 12 k¥ hiéu sai, cdc nudc phuong Tay s€ hidu 12 nang lugng
thuc ma 6ng 1ay mau nhan dugc tai cdc cong trinh & Viét Nam chi 12 30% {xem
phén 3.2.3). '

4) Riit 6ng 14y méu 1én, bé doi va thu 14y mau dét, dem ve thi nghiém trong phong.
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-~ 5) Lap lai cédc buro'c 1 dén 4. Thudng, ta cit thi nghiem 1, 5 m sau mot lan.

6) Néu dd dap qui 100 nhat dap roi ma ong Xuyé"n vin chua qua du’o’c 30 cm thi ta

- cling dimng th nghiém lai.

3.2.3. CHUAN HOA s@' DOC

Trong tdt c& cdc thi nghiém hién trudng, SPT 13 mot trong nhitng thi nghiém
khong chinh xdc nhat. Néu hai ngudi khéc nhau, sit dung hai thi€t bj khdc nhau, thi
nghiém 1an cén nhau trén nén déng nhét, thi két qua N thé khéc nhau dén hon 100%
(tuy nhién, N, s& xﬁp xi nhau, néu ta biét chmh X4c ning Iurorng hi¢u qud).

Nang lucmg toan phin do bda roi 1a: E = 63 6kg x 0,762m ~ 48,4 kgm
Tuy nhién, ning luong E nay khong hoén toan chuyén t6i 6ng 14y mau SII mét

- - mét ning lugng xay ra & cac phan.chinh sau:

o Mit mat nang lu(mg do ma sat glua bua roi véi truc dan huo‘ng, ma sét gitta day
- -keo vo‘i rong roc..

e Mﬁt mé4t nang luofng do ngu‘m thi nghiém (loai bua kéo bing day qua rong roc):

- Khi tha day dé bua roi, ngudi thi nghiém khong tha ty do ma vin hoi niu day
~ lai (s¢ vang day, mit cong di nhit). bBoi khx vi nguyén nhan nay ma nang lugng
~ mdt dén h(m 20%.

e M4t mét nang luong do ma st gifta d4t 16 khoan véi cén xuyén, v.v...

Bang 3.1 trinh bay nang lugng hiéu qua trung binh théng ké & mot s6 nude. O céc
nuéc dang phdt trién, thiét bi SPT phd bién vin Ia loai nhin (donut), st dung day kéo’
trén rong roc. Véi loai ndy, & cdc nuée tién ti€n, niang luong hidu qui 12 45+65%, &
cdc nude dang phdt trién, con s6 nay chic con t6i hon. Hon nita, gid tri trong bang 13
gid tri trung binh, do dé, néu cé thi nghiém SPT ma ning lugng hiéu qui chi ¢6 20%
thi cling khong phéi diéu la (nhw vay, néu N = 40, ta tuéng 13 dat rat t6t, nhung thuc ra
la dat xdu vi N,g= 40 . 20/ 100 = 8, va Ny, =40 . 20/ 60 = 13). Tai Viét Nam, chiing ta
chua ¢6 théng ké, nhung dé€ an toan, ¢6 thé tam 14y niing luong hitu ich tut khoang 30
dén 55%.

Béng 3.1. Nang lugng hiéu qua (%) clia mot s& thiét bj SPT

Loai SPT Loai nhan (donut) Loai an toan {safety)
Déy+r6ng roc Tu dong Day+rong roc Tudéng |
- Bic My 45 70 + 80 80 +100
Nhat 67 78
Anh 50 60

Do d6, ta phai chudn hod N vé mot gié tri c6 cling ning luong hiéu qua. O cdc
nudc tién tién, ngudi ta coi 60% la nang lugng hitu ich trung binh. Do dé, thuong quy
d01 N vé Ng, (60% ning lugng hitu ich).
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Ngoai ra, cing mot loai dat, néu N = 10 tai 1 m, thi tai 30 m, Ny, c6 thé 1én i
20. D6 1a do, tai 30 m, &p luc ngang 16n hon 14t nhiéu so voi tai 1 m, do d6, cin phai
dap nhiéu nhat dap hon.

Nhu vay, ta cin hai loai hé <& chudn hod chinh nhu dudi day:

N’ﬁoszxCNszCExCN (3.1)

(N = N % Cg) (3.2)

trong d6 N, con dugc ky hieu 1a (N )eo 5
C. (hay 1,) - hé s6 higu qua:
Cp= s
60
sday E,-nang lugng hidu qué c6 thyc cta thiét bi;
60 - nanglﬁong hiéu qua tiéu chuén (60%);

e} mmc ta, cé thé tam My Cp = 0,5 + 0, 9: Khi thiét bi tién ti€n
hon, ta c6 thé 1ay C; cav hen;

C,, - hé s6 4o san. Tuy nhien, c6 nhids wic gia dé nghi céc hé s6 Cy (gin gibng
nhau) nhu sau:

Liao & Whitman (1986): Cy = (0,9576/ o' o)™ (3.3)

Peck (1974): CN = (3,77 . log(20 / l1,05 /70 (3.4

Skempton (1986) =2/(1+0") ' (3.5)
& day - (ing sudt hitu hi¢u theo phuong ding, bar (= kg/em®).

C, & phuong winh (3 3) tuy don gidn, nhung néu do séu nhod hon 2 m thi nén
diing phuong trinh (3 4) hoac (3.5) vi phuong trinh (3.3) cho C,, khd 16n.

Ngoai ra, Bowles (1996) con dé nghi c4c hé s8 khac (1), Nz NMa)s WY nhién, cdc hé
6 nay khong quan trong so véi Cg va Gy -

o  m,=min(1,0; 0,03L + 0,7) véiL 1achiéu dai can.
s  1,= 1,0 vdi ong ldy mAu khéng c6 16p 16t ;

= 0,9 v&i 6ng 14y méu c6 16p 1o, dat cdt 101 ;

= 0,8 v&i 6ng ldy méu 6 16p 16t, dét cat chiat hodc dét sét .
o  m,=1,0néuldkhoan cé dudng kinh 60 + 120 mm ;

= 1,05 néu 16 khoan c6 dudng kinh 150 mm ;

= 1,15 néu 16 khoan c6 dudng kinh 200 mm .
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3.3, U8C TINH CAC CHI TIEU cO LY CUA am'
DUA TREN KET QUA sPT

Tir thi nghi¢m SPT, ta c6 thé dy bdo rat nhidu chi tieu co 1y, vA s6 lugng cdc

phuong phap thi€t k&€ méng (méng nong, méng coc) dua truc tiép trén SPT 13 nhiéu

nhét (so v6i cic thi nghiém hién trudng khéc). Tuy nhién, cdc tuong guan nay, cling
nhv hitng tng dung thi€t k&€ nén mdng, ¢6 do tin cdy nhoé do ba ly do chinh sau:

e Nang lugng hitu hiéu ciia thiét bi SPT khong biét.
 Thi nghiém SPT Ia dong, trong khi d9, da s6 céc chi tiéu co 1§ 1a chi tiéu finh.

* SPT ra doi duge 70 nam thi ngudi ta méi bat ddu quan tam dén viéc chudn hod.
$6 doc, do d6, rit nhiéu twong quan thuc nghiém (ma ngay nay van dang diing)
lai 14y s6 doc the N (chura chuan héa) dé Iam thuro‘c do.

" 3.3.1. DANH GIA CAC TENH CHAT VAT LY DUA TREN KET QUA SPT

3.3.1.1. Banh gia b chit tuong d8i clia 4t roi dya trén ket qud SPT

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

Béng 3.2. Dd chat tuong d5i D,

N 04 4+10 10230 30+50 > 50
D (%) 0+15 | 15:35 | 35:65 | 65+85 | 852100
Trang théi réat g 1ol chit vira chat rét chat

‘ Sau d6, Gibbs va Holtz (1979) chitng minh ring, D, cdn phu thuéc vao cip tng
sudt (¢”,o) - ddy chinh 1a khdi niém hé s6 do sau Cy - tuy nhién, ldc d6 khai niém C,
chua pho bién nén Gibbs v Holtz dua ra d6 thi & hinh 3.4.

Kulhawy va Mayne (1990) trich dén phwong trinh phitc tap (3.6) tir Marcuson va

Bieganousky, trong do, D, phu thudc vio cép tng sudt (o’,,), cép phdi hat (qua he s6
dong nhat C, = D,/ D,,) va lich sit tng susit (OCR):

D, (%)=12,2 + 0,75/222N,, +2311-7110CR - 7795"__ /p, ~50C.2 (3.6)

Ngoai ra, Kulhawy va Mayne (1990) con trich dén phuong trinh (3.7) (twong t
phuong trinh 2.2 cta CPT), trong d6 st dung s6 doc chudn hod N,
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D, = Ti?g (3.7)
(60 + 251og D5 JOCR ™" (L2 + 0,0510g(t/100)

~ trong d6 D,, - kich thuéc trang binh cla thanh phén hat, mm;
OCR- hé s6 qua c8 két (6°,/07 )
t - tubi ctia dét, nam.

Trong phuong trinh (3.7), ta ¢6 tinkh dén y&u t6 gid hod (tudi clia dét), dai lugng
niy goi 1a C, va bang: '

C,=1,2 + 0,05 log(t / 100) | (3.8)

100 L

80 &

"
&
T4

60 -

2 ]

-

= >
[+

L2

T

20} e

Hinh 3.4. Quan hg D~-N--iing sudt{Gibbs va Holtz, 1979)

3.3.1.2. Banh gia trang thai cGa dat dinh dya trén két qua SPT

Tuong quan gilta LI (49 sét - liquidity index - con k¥ hiéu 1a B) dugc trinh bay &
bang 3.3. Tuy nhién, o tin cdy clia bing nay khong cao 1dm, Vi céc dat cé do nhay
cam khéc nhau s& ¢é tuong quan khéc di.

Bang 3.3. Trang thai cla 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 -0,6+0 <-05

Trang théi | mém | déo clng nlta ciing cing rat ran
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—————

3.3.2. DANH GIA TiNH BIEN DANG c0A DAT DUA TREN KET QUA SPT
3.3.2.1. Banh gia médun bigh dang cha cét difa trén k&t qua SPT
Modun bién dang cha cdt ¢6 thé xdc dinh so bi}l nhtt say:

’ .

E=kNg,bar (¢ L85 v 007 o (3.9) |
trong doé |
k=35 véi dét c4t 14n b{ii,'sét; |
k = 10 v6i dat c4t sach o6 ket thuong;
7 k=15 v6i ddt cdt sach qué c6 két. |
Chya va'oc{}ng su (1982) cho ring, thong qua két qua thi nghiém xuyén tieu chudn
SPF, ta ¢6 thé so b (?t,r.béo‘m()dun bi¢n dang nhu & hinh 3 5. Tu3; nhién, nhy ta thiy
- trén hmhvé,dc‘) tin cdy cld twong quan khong cao 14m. Trong hinh v&, E duoc ky hiéu
| IE SR do 12 médun bién (fx@l_lg‘ Xdc dinh thong qua thi nghiem PMT. Véi thi nghiém
_ PMT trong dat cat, E dugc.coi 1d médun bién dang thodt nudc. Trong hinh .n?;ly,
phuong trinh twong quan fa: - L | : |
| CE=9,08 N bar o  (3.10)

~ Ngodira, taciing c6 thé st dung twong quan M = C, + C,N cita Bifc (Co hoc D,
Vii Cong Ngit, Nguyén Vin Diing). ' ' ‘

sgok- T 1 tT
| - ) *
b Epur [0.86 s °
200 | ~p ~e-08n o foka
o tneg7e, rf204e2, ‘ T
100k~ =S.D.61.3p, "
w f 50§
-
= :
[N
[T | ]
20}
FOf— |
8

i 5 P& oo B B4 8 4 ] 2t 4 ¢ H
.5 1P s 10 20 S0 100 200 Ny

. -Hinh 3.5. Médun bi&n dang ctia cat E,,, (Ohya)
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3'3.9.2. Danh gia mbdun dan hii tire thot ohia sét dya trén két qua SPT
Ohya va cong sy (1982) cbo ring modun dan héi tic thoi E, cha sét ¢o thé tam
tinh nhu hinh 3.6:
F. ~ (6 dén 50) Ny'® , bax - (@.01a)

Gi4 iri trung binh 12 B, = 19,3 N (3.11b)

3.2.2.3, Banh gi4 mddun bién dang cha sét dya trén két qué SPT

Stroud (1974) kién nghi céch e tinh modun bign dang khong nd hong ahu sau:

M =4,1 Ng néu I, (hay PI - chi s8 déo) =30
M = (8,6 - 0,151;) Ngo né’u 1, <30

Ngoai ra, ta cling co ihé sir dung twong quan M = C, + N clia Dic (Co hoc DA,
Vii Cong Ngit, Nguyén Van Diing).
3.3.2.4. Danh gia médun cat cha dat dya trén k&t qua SPT

Wroth va cong sy (1979 cho ring modun cét tic thil G, (d€ tinh todn khéng
ch#n) o6 thé tam tinh nhu trén hinh 3.7 '
Gmax ~ (60 - 350) I‘\‘;{GCJOIW a bar o (3123)

Gid trj trung binh 12 Gpe = 120 N " (3.12b)

Mbdun cit (duéi tinh i 1au dai) theng thudng chi bing 5 dén 10% ciia modun
cét cuc dai G,

1000 ¢ 10000 -

100 1000

o a

2 ®

= g

Mg £ & 100
1 ; it :i ek J_u..ﬂ_,.,—t———'—‘—‘-‘-‘-J 10 ; 1 .
0.1 1 N0 100 1 . 10 N 10C

Hinh 3.6. E, cua sét Hinh 3.7. Gy cUa 6t

3.3.3. DANH GIA HE 80 K, VA OCR c0A DAT DUA TREN KET QUA SPT

2.3.3.4. Danh gia hé s8 K, va OCR d4t c4t dya trén k&t qua SPT

Néi chung, khong o6 mOt twong quan nao (¢é do tii} cay tot) dé du béo trang théi
{tng suft clia dat c4t sir dung két qua SPT
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3.3.3.2. Banh gié hé s6 KD va OCR dat sét d&fa tren ket qua SPT

Cé6 rét it nOhlen cliu tim twong quan gifta N vi OCR hay K. Trong s6 do, Mayne
va Kemper (hinh 3.8) cho ring:

OCR ~ (0,47 dén 0,58) . N,/ o°.. (3.13)

v Uinh bang bar .

Tuy nhién, nhwoc didm trong quan hé nay 13 duong héi quy ¢6 do tin cay khong

cao lam. Tucmg ty nhw vy, quan h¢ trén hmh 3.91a:
N,

K,~0,073 =% (3.14)
. G 'vo; . . ) . .
pa _ ‘
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Hinh 3.8, Quan hé QCR--N (Kulhawy and Mayne, 1990)
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B 7 T i ; Y 1 : f T T i

(n=0.57, r%=0.771,

5.0.50.43) ad \
_,\\ bE >

&
T

N/o’,,
Hinh 3.9. Quan hé K, - N (Kulhawy, 1989); o’,, tinh bing bar

3.3.4. DANH GlIA SUC KHANG CAT cA BAT DUA TREN KET QUA SPT

3.3.4.1. Danh gi4 sirc khang cét cla dat cat dura trén két qua SPT k

Thé so nhét (va cling ¢6 do tin cay th&p nhat) la udc lugng ¢ theo bang 3.4. Céch
tinh chia Peck, Hanson v Thornburn thé hién trén hinh 3.10 ¢6 18 1a thong dung nhat.
Phuong trinh thé hién trén hinh nay la:

@ ~ 54 - 27,6034 g0 (3.15)

" Hinh 3.11 thé hién céch tinh cla Schmertmann. Cich tinh ndy duge cho la cé 4o
tin cy t6t, tuy nhién, khong nén ding v&i do sau nong (nhd hon 2 m):

o~ arctg [ Ngo / (12,2 +20,3 07,) | 034 (3.16)

Bang 3.4. Tuong quan N va ¢

N 0+4 | 4+10 | 10:30 | 30+50 | >50
Thea;) Peck va cgng sy <28 28 + 30 30+ 38 36 + 41 > 41
Theo Meyerhof < 30 30 + '3;5 35 + 40 40 + 45 > 45
56 chit tuong @i rat rdi rési chat vita chit rat chat
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20

40

Ny’ (33 hidu chinh theo do sau)

ﬁ[} .s A ) F 5 . I i ‘. .- |. 1
28 32 3B, . . 40 14

Gé6c ma sat trong ¢

Hinh 3.10. @' udc tinh tir N’ (Peck, Hanson va Thornburn)

G
in-
o~
g
£
R
4 s
nhb
2k
Ky

ol

Hinh 3.11. ¢ udc tinh tf Ng, (Schmertmann)

3.3.4.2. Danh gla stic khang cit clia dat sét dya trén két qua SPT

Cac quan hé gifra sitc chdng cét khong thodt nudc S, va thi nghiém SPT thudng c6
do tin cay thdp. Trong d6, hai quan hé phd bi€n nhat la:

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

Nén hwu ¢ ring, twong quan N va S, phu thu¢c vao rdt nhicu y&u 16 khéc, vi du
nhu tinh nhay cam clia 44t 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 CcUA BAT
DUA TREN KET QUA SPT

Duya vao s0 liéu & chau My, Nhat va Trung Qudc, Seed va de Alba da thiét iap
nén tuong quan gitta N, (higu chinh theo c4 nang luong va do sau) véi khd nang bién
lodng cha d4t rdi. Két qua duge minh hoa & hinh 3.13. Néu diém c6 ioa 40 (T, /G
N’¢) ném phia trén dudng cong cfia hinh 3.13 thi dAt c6 kha nang bién lofing dudi téc
dung clia dong dét. Céch xdc dinh T, /o’ ., xem phén 1.1.6.

Trén hinh 3.13, ta thiy véi cing gid tri N’ g, dét 16t hon (c6 kha nang khing chan
ca0 hon) 1 dét c6 ham lugng hat min nhiéu hon trong c4p phoi cta cat.

{hat min <5%) hat min =35% 15% <5%
05 ™ , -1 D.ﬁ - ; ’ I ;
i [ 1

< H N
o 0.4 /! ) <4 Q4r Liguetaction | ; | -
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Hinh 3.13. Kh# nang bién loding clia cat dya trén SPT

a. catsach, b. C4t1an bui
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3.4. UNG DUNG TRYC TIEP KET QUA SPT

VAO THIET KE MONG NONG
3.4.1. DANH GIA SUC CHIU TAI CUA NEN DYA TREN KET QUA SPT
3.4.2. DU BAO DO LUN DUA TREN KET QUA SPT

Trong cac cach tinh trong phin nay, cdc k¥ hién chung sau dugc si dung:
S-do6 lun co két cudi cling clia méng nong; '

B - bé rong méng, m _

o, - &p luc tién c6 két cha dét (tai do sau & ddy mong);

., - ap lyc déy. mong: -

tai trong cOt

T
dién tich méng T Betengspit ' m
G’y - 4p lutc gay hin: |

po Yd&l m "

3.4.2.1. Céach tinh clia Burland va Burbridge; méng trén nén d&t hat thd
S=f 1 [(p,-0,667c’)B I, , mm (319

trong do:

p, va o, ldy thit nguyen 1a kPa (ttc 1a kN/m?) ;
I = .}:,:% véi dat cb ket thuong (NC);
2
0 e e e kT
= :’?—z— vGi dat rat qué cd két (0OC);
N

v6i dét qua o6 két {1, ta diing gid tri I, trung gian .

& day N- gi4 tri trung binh clia Ny, tir ddy méng dén 4o san 2B.
Né&u dét cdt min hodc c4t 14n bui nam dudi myc nude ngdm, va Ny, > 15 thi
giam 86 doc N, xudng con: 7,5 + 0,5N,

0,25

1,25 L
B ' £ H
bTIT RS TH,
—+0,25 2B(2——
B ( ZB)
G day H - bé day tir ddy méng dén hét chc 16p ddt cdt, soi.
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3.4.2.2. Cach tinh clia D’ Appolonia; méng trén nén dat hat thd
Cich tinh nay 4p dung cho méng dit trén nén mot 16p c6 bé day hitu han 12 H (ké
tir ddy méng). Do hin cudi cing dy béo la:

B
S = Pgd o L, (3.20)

trong d6 .- hé s6 hiéu chinh do sau, tra trén hinh 3.14a;
pu- b 56 higu chinh do bé day cdc 16p cét sdi, tra trén hinh 3.14b;
M - tra trén hinh 3.14c, va N tmh trung binh tir d4y méng xuong 1B;
| D- chiéu sau chon méng;
B- bé 10ng mong;
L- chieu dai méng;

M va p, 14y thit nguyén 12 kg/crn (hav bar) .

a) _ B -
“2.0 J&‘ .‘ - , N - L}&“m .

<)

1000,

500

* cat cd'két thudng

LY | j

0T 0 TN 40 60
- Hinh 3.14. Gach tinh clia D’Appolonia
a) Hé s8 u ; b) Hé 88 uy; ¢) He s6 M
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3.4.2.3. Cach tinh cia Hough; méng trén nén dat hat thé
‘Céch tinh cba Hough tuong tu cich tinh cla Buisman va DeBeer trong phén
2.4.2.3. Day la phuong phdp cong lin timg 16p, d6 lin méi 16p phan 16 la:

S=38=Y SLCR. Ab; . logZretTa (3.21)
Ce C'yvo
trong d6  Ah; - bé day 16p dét phan t6 thit i;
G’ V2 0" - ing sudt ban than va dng sust do tai trong ngoai tai giﬁa 16p phan
16; :

C, - Chi 56 nén so cép;

C, - Chi s§ nén thit cdp;
Véi dit ¢6 két thudng (NC) th C,/ C = 1; Con v6i dat qud c6 két thi
C/C. <1

CR tra trén hinh 3.15 dua trén s6 doc higu chmh theo nang ltro‘ng N, ciia SPT
T hmh V&, c6 thé 14y CR xdp xi nhu sau:

. i /CR - 10 [(LOTTE . Ngg . ¢ + 80,87 . o}/ £00] |

o day, ¢, va ¢, 14y theo bang 3.5 du6i day.

Bédng 3.5.Cac hésdc,vac,

Khé nang lonj,  ratit trung binh rét lGn
bat cat trung N cat, sdi o | catlanbui |, . o
., "bui{vecd) | vy . 1 CatcAp M < tbyi lAn| bui, nhiéu
rétsach, | ..° 2 | (1&an buil), cap x| CAp phoi T = o
dau rat sach, déu ohéi 16t phoi i6t BAEA cat |hitu cg, i set
Budng cong a b c d e f
g 0,802 0,885 0,889 0,905 0,843 0,859 1
c, 2,188 1,947 | 1,873 1,778 1,664 1,555 1

Hinh 3.15. Quan hé gita 1/CRva N
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3.4.2.4, Cach tinh cia Peck va Bazaraa

. 2
S =254 B2 [1—0,4 Yhm | 2Po oo (3.22)
S'B/2

trong d6 Gy, VA O, - Ung sudt tdng va tng sudt hita higu tai do sau B/2 ké tir day
mong;
N, - két qua SPT da hiéu chinh theo ci nang lugng vao do saw;

v, b, va po 14y thit nguyén 1a t/m’, m va t/m’;
2
2B }
Cp= | =—— 1|3
(B +0,3
Tuy nhién, Ladd cho rang, Cy nén thay 461 nhu sau:

pat l pat yéu (N'gn < 10) \ Dat frung pinh (N'g, = 10 + 503 . Da rat 16t (N2 > 50)
s Y 258 ) B Y
B+122 B+046 B+03

3.4.2.5, Nghién clu clia FHWA vé db tin cdy cliia cac cach tinh

Ce

FHWA (Hiép hoi quan 1§ duéng bd M§) da ti€n hanh quan trdc 21 moéng nong va
tinh todn ty s6 (TS) gifta d6 lin du béo va do lun thuc. Gid tri trung binh va do léch
chuén cia tj s8 TS d6 duge trinh biy trong bang 3.5. D4 thi so sanh (theo timg cdch
du bdo do ldin) duge vE trén hinh 3.16. '

Dua vao két qui nay, ta c6 nhan xét sau:

e Cich tinh D’ Appoionia (phén 3.4.2.2) ¢6 d6 tin ciy cao nhdt: DO Iin duy bao
gén véi do lin thyc nhat (ty s6 do ldn du bdo va lan thuc 12 TS = 0,99, sat vdi
1,0); V2 do léch chuéin 1a nhé nhdt (0,51); :

e Chc cdch tinh ¢6 TS 16n hon 1 14 cde céch tinh thieén v& an toadn (du béo 16n).
Ty g cc cich tinh an toan (TS > 1), thi cdch tinh Schmertmani (CPT) (phén
2.4.2.2) c6 @6 tin cay cao nhit. Céch tinh chia Hough mic div cé do 1éch chuén
nhé hon nhung lai ¢6 ty s6 TS qud 16n.

Béng 3.6. Ty s& TS giita o 1in dy bdo v& 46 lan thyc (FHWA)

Céch tinh Trung binh TS | 6 1éch chuén
Burland & Burbridge 0,83 ’ 5,94
D’ Appolonia 0,99 0,51
Hough 1,9 0,82
Peck & Bazaraa 0,75 0,79
Peck & Bazaraa wi Ladd 1,56 3,27
Schmertmann (CPT) 1,39 1,04
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3.5. UNG DUNG VAO DY BAO sUC GHIU TAI CUA COC

3.5.1. CACH TiNH CUA MEYERHOF (Dﬂ:l' RO
CHO COC CHE SAN VA COC NHO!

Meyerhof kién nghi c4ch tinh sic chiu t4i cha coc béténg trong ddt cdt vao nam
1976. Tuy nhién, hién nay cé t6i hon bén phién ban khic nhau cha cich tinh
Meyerhof. Trong phdn ndy s& trinh bay cdc phién ban dé. Tuy nhién, ngudi viét
khuyén ban doc nén ding cich tinh ctia Schmertmann (phin 3.5.2), vi nd dp dung
duge cho moi loai dit va dang tin cay hon nhiéu.

3.5.1.1. Strc khang bén
o Theo AASHTO 1996/2000: f =k, N, (kPa);
o Theo Meyerhof 1976/1981: fi=k N, (kPa);
e - Theo Bowles, 1996: f=k N, (kPa).
trong do Ny, - $6 doc tilr thi nghiém SPT;
N’,, - s& doc hiéu chinh theo phuong trinh (3.1); o
k = 2 véi coc bétdng, coc 6ng thép bit kin ddu trude khi dong;
k = 1 véi coc 8ng thép h& ddu, coc H, coc nh01 . | .
k= 0,96 k (do AASHTO quy dinh chat ché ve viéc d6i thif nguyen) |

Trong bit c trmmg hop nao, ma sit bén don vi f ciing’ pha1 nhd ho‘n 100 kPa

-3.5.1.2. 8tic khang mii
e Theo AASHTO 1996/2000:
q,=0,38 N L/B, bar;
trong dé ' m ‘
N, - gid tri N, trung binh gan miii coc (hieu chmh theo phu(mg trinh 3 1);
L - chiéu dai doan coc ndm trong d4t rdi; :
B - dudmg kinh coc. |
e Theo Bowles, 1996 (tuong tg AASHTO):
q,= 0,4 N’3+3BL/B bar,
trong dé
N5 - gid tri N’ trung binh 8B 1én trén va 3,5B xudng dudi mili coc
(d4 hiéu chinh theo phuong trinh 3.1). |

http://vietham12h.com



CHUONG 3. THI NGHIEM xuvEN TiRUERGARY Hoa Chat Xay Dwng Phuong Nam 127

o Theo Meyerhof, 1976/1981: g, = 0,4 N, L/ B, bar ;
trong d6é N, - gid tri N, (khong hi¢u chinh theo d6 sau) 14y trung binh gin miii coc.
¢ Theo U.S. Army CORPS of Engineers, 1992 (Tuong ty Meyerhof): |
q, = 0,38 Ny,;5 L/ B, bar
trong dé
Nig,3p - gid tri Ng, (khong hiéu chinh theo d0 sau) 18y trung binh & 8B vi 3,5B
gin mii coc.
o Ngoai ra, sic khang miii con phai nho hon gi4 tri cuc dai q, (bar) cho duéi day:
Theo AASHTO 1996/2000: |
q. =4 N’ khi'miii coc trong dt cat;
| =3 N’t khi miii coc trong dét bui;
Theo Bowles, 1996: q. =3.8N5.55
Theo Meyerhof, 1976/1981: q, =4 N, khi mili coc trong ddt cdt;
=3 N, khi mili coc trong dit cdt;
Theo U.S. Army, 1992: q. =3,8 Ng,sp -

3.5.2, CACH TiNH cUA SCHMERTMANN SPT CHO COC CHE SAN

Céch tinh clia Meyerhof di dugc tp thé nhiéu tdc gid (Schmertmann, Lai,
Graham, McVay, v.v...) sita d6i bd xung lién tyc trong hon 10 nam qua dé 4p dung cho
moi loai coc diic san, trong moi loai dét va v6i do tin cdy cao hon. Céch tinh nay ban
dau duge dit tén 12 SPT91, 161 SPT94, 161 SPT97, v.v... Sau d6, dé théng nhét, ngudi ta
goi 13 cdch tinh Schmertmann.

Diu tién, s6 doc N, tir thi nghiém SPT duogc giéi han nhu sau:

e Néu N <5 thildy Ny, =0 (b(’) qua ma sit bén khi dt y&éu. Tuy nhién, sau nay
nhi€u tdc gia kién nghi nén thay tiéu chi qud an toan N, < 5 bing tiéu chi
N < 4 hodc 3);

s Néu N, > 60 thi N, = 60.

3.5.2.1. 8¢c khang bén

Stc khdng bén cyc han don vi duge 14y theo bang 3.7 va dugc v€ minh hoa trén
hinh 3.17. Tir hinh 3.17 ta thdy riing, stic khdng bén clia coc trong dét sét (ky hiéu 1a 1)
14 cao nhit, gid tri d6 giam dén v6i dét cat (3) va cubi ciing 12 d4 voi (4). Ta cling thdy
ring, sitc khang bén ctia coc bétong 12 16n hon véi coc thép.
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Bang 3.7. Sirc khéng bén f, {(hay q,) (kPa), céch tinh Schmertmann 8PT |
Ky - - - ) ’ . e L
higu Loai dat Baténg | Coc H _ C?c ong thép
ey 2.0 N (110 - N) 2 N (110 -N) _
1 Dat set 41 84 5572 | 18,58 + 20,93 InN
Hén hap sét-bui-cat, | 20N (110-N) | -2,174 + 3,16 N - 0,044 N ,
2 Cat rat nhicu bui; Bui 47 86 +2,36 x 10% N 23,27 +14,068 InN
3 Céat 1,82 N IRER 5,55 +14,56 InN
- Ba voi mém; Cat lan
4 nhidu vé sd, hén 0.96 N 0,73 N 1,72 +12,83 InN

Ghi chi: Trong bang 3.7, 48 cho gon khi trinh bay bang, Ny, duge viétla N.

Hinh 3,17, St khdng bén, cach tinh Schmertrnann SPT

a) coc bétdng; b} coc H; ©) coc Ong thép.

3.5.2.2. Sitc khang miil
Ta goi dat & mii coc 1a diém A. Khi d6, gid tri sdc khdng mili g, trung binh &
diém A dugc tinh nhu saw:
trung b1nh trongs6 q,; ¢ 8Birén A+trungb inh trong s6 ¢ & 3,5Bdudi A

qp@A = ‘ 9

Gid tri q, duge tinh todn dya trén béng 3.8. Ta thdy ring, nguge lai véi phan
3.5.2.1, sttc khdng miii clia 44t sét (1) 1a thap nhét, sau d6 ting dédn véi cdc loai dat ky

higu tir s6 2 dén sd 4.
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Béang 3.8. Sirc khang miii qp'(kPa), céach tinh Schmertmann SFT

Kyhigu | Loai dat Batdng va coc H . Coc a'ng thép
1 | patset | 67N 46 N
3 lcat " 306N | 126N
4 i): Ec:ﬂmem Cat I3n nhzeu vd 345 N ‘ 184 N

Sau khi tinh Q; va Q, tir phuong trinh (1.24) va (1.25), trong céch tinh cla
Schmertmann, con ¢ thém khdi niém siic chiu tai huy dong, d6 la:

Véicocbetong vaH: Q= Q;+Q,/3 | (3.23)
V6icoc Gng thép:  Quu=Q+ Q2 | (3.24)

Va sttc chiu taj cho phép duge coi 12: [Q] = Q, /2

Nhu vay, theo céch tinh nay, hé s6 an toan cho sic khdng bén }a F, = 2, va hé s6
‘an toan cho stic khéng miii 14 F, = 2 x 3 = 6 cho cgc beténg va coc H F,o=2x2=4
cho coc dng thép.

3.5.2.3. Chiéu sau ngam dg

Né&u chi€u siu ngam clia doan coc trong 16p ddt chiu tai (dat tat) Ia di 16n, thi sitc
khéng bén va mii s€ dugc tinh todn nhu & phan 3.5.2.1 va 3.5.2.2. Tuy nhién, néu
chiu sau ngam khong di, thi stc khdng mili s& bj gidm di.

Ta goi D, (actual) 13 chiéu sau ngam thuc (ctia coc vao 16p dit t6t), va D
(critical) 12 chiéu sau ngam cdn thiét. D phu thudc vao loai dat nhu & bang 3.9. Trong

bang, B 14 duong kinh coc. N
Bédng 3.9. Chiéu sau ngam cén thiét
Ky hiéu Loai gat b./B
1 . Dt sét S 2
2 H&n hop sét-bui-cat; Cat rat nhidu bui; Bui 4
3 Catcd: N< 12 B
N=13-29 g
N>30 12
4 D4 véi mém; Cat 1an nhidu vo so, hén 6

Khi 16p dat & miii coc xdu hon 16p dat bén trén (hlém khi thiét ké nhu vay) thi ta
khéng can higu chinh sitc chiu tai tinh duge.
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KHI LGP PAT & MUI COC TOT HON LGP DAT BEN TREN VA:
Néu D ,<D,, (hinh 3.18a), thi phai hi¢u chinh nhur sau:

D, o
q, =qic + 5 =2(Qr —qe) (3.25)
C .
£, D
fi”—“"' ZI:qLC_*-_Z—I—;_(quqm)] (3.26)

trong d6 q, - stic khdng miii hi¢u chinh;
q,c- stic khdng miii tinh & mat phéan 16‘p nhu & bu’o’c 3.5.2. 2
Gy - stic khang mili (chwa hiéu chinh) tinh & mii coc nhu & bude 3.5.2.2;
f. - sttc khdng bén hiéu chinh cla phén coc trong 16p dit t6t & doan cubi coc;
f,, - sic khéng bén (chua hiéu chinh) clia cling phan coc nhu khi tinh £,
Trong phuong trinh (3.25) va (3. 26), ci q, va f; déu nho hon gid tri chua higu

chinh (g; va f,). -
a) b) THI-
[ T
)
KL
)
of |
Q 4
NI A I
Hinh 3.18. Hiéu chinh strc khéng
Néu D ,>D. (hinh 3.18b), thi phai hiéu chinh nhu sau: _
ficp= S22 [‘hc +0,5(qep ~4c )] (3.27)

<D

trong 46  f,,cp - stc khdng bén hiéu chinh cho doan coc tix diém LC (mat phan 13p,
titc 14 layer change) t6i diém Dy

f

I

scp - Stc khdng bén chua h1<_3u chinh cho doan L.C-D;
Qep. - Stc khdng mili tinh tai diém D (khong hiéu chinh).

Sitc khang miii q, khong cén hi¢u chinh.
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3.6. QUAN HE GIUA CPT VA SPT

Quan h¢ gitta két qua CPT va SPT khong phai 1a tuyén'tfﬁh. TV s6 q;/ N con phu
thudc vao tén ddt (xem bang 2.5). Trude d6 (1986), Robertson phan loai dét ra 12 ving
nhu & hinh 2.23; trong dé, quan hé g, va N Idy theo bang 3.10.

Ngoai ra, véi cdt, ty s6 nay ¢on phu thuge vao du:o'ng kinh trung binh c@ hat Dy,
nhu hinh 3.19.

Ba’hg 3.10. Tuong quan giita CPT va SPT theo Robertson - 1986

Nhém o fén dst Ty S8 dr/Neo
: {CPT s0 véi SPT)l .

1 Pat hat miﬁ, nhay cé.m 2
7 |Haucgbin 1
3 | sét | - 1

K Sétlan bui - 1,5
5 Bui, bui 1&n sét;sét nhidu bui 2
6 Sét nhidu buyi t6i cat bui 2,5
7 Cét nhiéu bui 3
8 Cat nhiéu bui t6i cat 4
9 Cat | 5
10 Céat t6i s0i cat ' B
11 D&t hat min rat cling (qué ¢8 két) 1
12 | CaY & cat rit ciing (qué ¢ két) 2

Quan hé & hinh 3.19 la:
Gr/ N~ 544 Dgg™* (3.28)

(qy do bang bar)
V6i dét chita nhiéu hat min thi:
qQr/ N~425-Pyp,/ 41,3 _ (3.29)

trong d6 Py, - ham lugng tich lity hat lot qua sang 0,074 mm (sang s6 200).
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10 Py
&
9 :
@
=~ 7
.
£ s
Z(Q
- B
0.
c 4
o 3
]
F oz
t
G m—— . .
0. 001 B < R <] .t Ke)

C& hat trung binh Dg, (mm)
Hinh 3.19. Tuong quan giita k&t qua CPT va SPT
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3.7. va’ DY TiNH TOAN
3.7.4. vi DU 1 XAC DINH T NH CHAT Co HOGC CUA EAT

Cho két qua thi nghiem SPT nhu trong bang 3.11. Trong dé:

Cotlla do sau thi nghiem, cot 2 12 s6 nhét dap d€ 6ng 14y méu di duoc 30 cm,
cot 3 1a két qua phan loai d4t trong phong tir mau dét thu dugc.

Xéc dinh géc ¢ va médun bién dang E. Biét muc nude ngdm tai 3,5 m.

Béng 3.11. K&t qua thi nghiém SPT

E 2. | 3 4 5 6 | 7
z (m) N dat Neo |0, (bar) sghme‘f’tmam
152 | 3 . 2 0,25 | 2566

3,05 9 bul 6 0,50 32,58

4,57 9 ri 6 0,65 . | 31,51 | 30,03
6,10 12 8 0,74 33,38

6,86 15 _ 10 0,80 35,02

7,62 21 bl 14 0,86 | 3777 | 3821
8,38 24 chit 16 0,92 38,67

9,14 33 vifa 22 0,97 41,36

9,91 30 20 1,04 40,03

10,67 35 cat 23 1,11 40,08

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

14,48 38 25 1,46 40,01

15,24 60 40 1,53 44,25

16,00 80 40 1,60 43,04

16,76 72 . cét 48 1,69 45,00

17,53 114 1 (ré1) 76 1,79 45,00 45,00
18,29 138 | chat 92 1,88 | 4500

Cot 4 1a s6 doc SPT hiéu chinh theo ning lugng tiéu chudn 60%:

Cho réing, niang lugng hitu ich cha thi nghiem SPT nay 12 40%:
= C; =40/ 60.

Cot 5 1a ing sudt ban than hitu higu.

Cot 6 la goc ma sat trong tinh theo cong thitc Schmertmann (phuong trinh 3.16):
o =~ arctg[N,,/ (12,2 + 20,3 ¢° )} }*
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Cot 7 Ia gid tri ¢ trung binh clia cdc 16p dat tinh tir cac gid tri & ¢cot 6.
Ngoai ra,‘ ta cdn ¢6 thé tinh géc ¢ theo cong thic clia Peck, Hanson va Thornburn
(phuong trinh 3.15):
@ = 54 - 27,6034 004 M'w

trong do
Ng=Ng . Cy. P

| C,, c6 thé sir dung cong thic (3.3) chia Liao va Whitman. Céc két qua dugc lap
thanh bang 3.12. Trong bang nay, cot N, 12 gid tri trung binh cta ting 16p dét. Ta cé
thé ding géc ¢ & bang 3.12 dé tinh todn, thi&t k€ cho an toan.

Béng 3.13 trinh bay két qua tinh todn moédun bién dang E. Tu bang 3.13, ta thiy
cong thitc E = 9,08 N,,**° dem lai két qua c6 vé hogp 1y nhdt va thién vé an toan (so véi
hai cong thiic kia). Do d4, ta chon gid tri trong cét tinh todn nay.

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

Lép Pat Neo | o, (bar) | Ng’ o (Peck, ,,,)
1 bui rdi 4,7 0,57 6,1 28,66
2‘ buyi chit vua 15,4 0,91 15,8 31,88
3 | catchatvia/chat | 29,2 1,33 24,8 34,49
4 cat (_ré't) chat 67,6 1,78 49,6 40,21

Bdng 3.13. Médun bién dang E (bar)

' E = 9,08 Ny, E =% Ng . 100 E=C,+C,N
16p dst Ngo k \
(xem {3.10)} (xem (3.9)) (Bic)
1 bui rdi 4,7 25,14 5 23,5 48,91
2 bui chat vira 154 5515 5 77,0 105,62
3 | catchatvia/chat | 29,2 84,28 8 233,6 170,4
4 cat (rt) chat 67,6 148,46 8 540,8 343,2
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3.7.2. Vi DY 2: sUC CHIU TAI CUA COC THEO CACH TiNH

(.
i
-

-

L s o

s um

SCHMERTMANN

z (m) |Ng, | dat 0 2
0,00 | O 0.0
1,52 | 2 15 A ooaaaan
3,056 10 d-Yeeee
457 8 bui| 45 f-drocmn-
6,10 | 8

@1 BOt--d----
6,86 | 10
762 [14] g 75"
8,38 |18 Il
914 | 22 N 9.0 ~
9,91 |20 i
10,67 | 23 0.5
11,4318 120 4
12,19 | 42
1372 |22 |cat| 13.5 A
1448 (25| @ 150 -
15,24 | 40 '
16,00 | 40 16 5 -
16,76 | 48
17,6376 18.0
18,29 | 92

19.5

Hinh 3.20. Vi dy vé sifc chju tai cla coc

i % § Mzt phan 6p

______ B 9+12B=15.3m

chiBu séu
~~~~~~ ngam céan

e - -

Cho coc beétong dic san kich thuée 45 x 45 cm?, coc ndy niim trong méng coc
dai cao, phin coc ndm trong dat dai 11,9 m, dit trong nén dit & vi du 1 (hinh 3.20). Ta
dy bdo sitc chiju tai theo cdch tinh Schmertmann.

Tit bdn 16p d4t & vi du 1, ta chia lai thanh hai 16p d4t nhw hinh 3.20. Lép 1 1a bui
c6 ky hitu 12 ddt @ theo Schmertmann, 16p 2 12 cdt c6 ky hiéu 13 ddt @ theo
Schmertmann (theo bang 3.7).
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3.7.2.1. Sitc khang bén chua hidu chinh

Stic khdng bén don vi clia coc trong 16p dit bui (f,,;) duge tinh trong bang 3.14,
con stic khdng bén don vi cia coc trong 16p cdt (£, .,) duoc tinh trong bang 3.15.

Béng 3.14. Suc khang bén trong 16p bui - f,,, (kPa)

R BT
0,60 0 0
0,60 1,52 0,00
1,62 o™ 0,00
13,04 1,63 19,95
3,05 8 28,08
26,08 1,562 39,64
4,57 6 26,08
30,08 1,563 46,03
6,10 8 34,10
& 37,94 0,76 28,84
8,86 10 41,79 .
48,98 0,76 37,22
7,62 14 56,16
59,51 0,76 : 4523
8,38 16 62,85
_ 71.88 0,76 54,83
9,14 22 80,90
58,65 0,76 44,58
99 20 36,40%%
¥+316,10
f..=316,10/9.9=3193 kPa

)1 i Ny = 2 nén bd qua ma sat bén ;
&%) Gia {ri nay 18y tir bdng 3.15.

Béng 3.15. Sitc khang bén trong 18p cat - f, cat (KP2)

- f & gitta 16 ‘
z (m) Ngg f,=1,82 . Ng i pgén tfa'p Az, (m) £ Az,
9,9 20 36,40
' 3913 0,77 30,13
10,67 | 23 41,86 _
37,31 0,76 28,36
11,43 | 18 32,76
46,27 0,47 21,75
11,9 59,77 (ni suy) ‘
¥ = 80,23
12,49 | 42 76,44
f,..=80,23/(11,9- 9,9)=40,12kPa
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3.7.2.2. Stic khang miii chua hidu chinh
Bing 3.16 trinh bay két qua tinh q, va q,. Trong do, g,, 12 gid tri trung binh
trong s6 ¢ 8B trén mili coc, con qp, 12 gid tri trung binh trong s¢ ¢ 3,5B dudi miii coc.

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

e q q,; G gitta 16p
z (m) Ny _ dat P P phin t& Az, (m) 4, - AZ Za,Az,
762 | 14 2142
T -8B=83m o | 24158
' _ | noisuy | (2415,8+2448)2 | .
R =431,9 0,08 .| 194,55
8,38 16 | 153N60 | 2448 -
— 2907 0,76 | 220932
9,14 22 kPa 3366 ' |
_ (kPa) _ _ 19448 |q L9448
4743 0,77 | 3652,11 -~
9,91 20 6120 . _ \ =5402 kpa
_ 6579 0,76 | 5000,04 _
10,67 | 23 ® . [ 7038 E _
: 6273 0,76 | 476748
1143 | 18 5508
G = 7711,2 0,47 | 362426
L=41.0m 306N, | 9914,4
TP} | ndi suy | 0p=
11383 029 | 330113 | ... |16525/ 3,58
12,19 42 12852 - = 10459
10251 - 1,20 | 132238
L+3,5B=13,48 7650
‘ ndi suy
1372 | 22 6732

Tix d6, ta ¢é stic khang miii don vi circ ﬂhan q, la:
Qr = (qpl +q, )2 = (5402 + 10459) / 2 = 7930,5 kPa .

3.7.2.3. Hiéu chinh sirc khang

Miii coc ndm trong dat cat €6 Ney ruay binh gin mii coe = 30- Do d6, chiéu sau ngam
ngam cén thiét 1a D, = 12B = 5,4 m (bang 3.9). Nhu vay, dé huy dong t6i da siic
khdng, thi miii coc cdn phai 6 d0 s4u 9,9 + 5,4 = 15,3 m.

Trong khi d6, chiéu sau ngam thyc Ia:
D,=11%-99=20m:
Nhu vy, ta cdn phai hi¢u chinh sttc khéng. Truéc hét, ta cdn tinh sic khdng mii

don vi tai do sau 9,9 m (mit phan 16p). Qua uinh tinh thé hién & bang 3.17, tuong ty
v6i bang 3.16.
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Béng 3.17. Tinh g,y va q,; tai lan cdn 9,9 m
Z(m) | N ast % | e des | 42 | au. 8z | Tagaz
6,1 8 1224
9,9- 8B 1304,5
= §,3m @ ndi suy
' q,= 14173 0,56 793,7
6,86 10 163N 1530
80 1836 0,76 | 13954 97946
762 |- 14 (kPa) | 2142 07946 | g8
2295 076 | 17442 , ~2713,2kpa
8,38 16 2448 _ ’
- 2007 0,76 | 22093
9,14 22 3366
4743 0,77 | 3652.1
9,91 200 | 6120 | q,, =10055/3,58
6579 0,76 | 50000 = 64045
10,67 23 ® 7038
6273 0,76 | 47675 1005
11,43 18 _ 5508
%= 5749,6 005 | 2875
9,9+ 3,5B 306N, | 59912 ‘
= 11,48m (kPa) | ndisuy
12,19 42 12852

=5 G i e pran e = uc = (2713,2 + 6404,5) / 2 = 4558,8 kPa .
Do 18p 1 y&u hon 16p 2 nén:

qp

f

=

cat Eiq!u chinh -

=q,c +%\-(q1_ ~qe) =4558,8 + %(7930,5 - 4558,8) = 5807,6; Kf»
C : ?

D, |
2 (g =y )
9 l:chc 2D, (G —dic J

40,12
79305

=26,22 kPa ;

Q, = 5807,6 . 0,45°= 1176 kN = 117,6 tdn
Q=4 . 045 . (fo; . 9.9m +f,y . 2m)
=1,8 . (31,93 . 9.9+2622.2)

=6634kN~663tdn.

4558,8 + —-~2---~(7930,5 ~4558,8)
2.54

- r

Nhu vay, stic chiu thicyc hanla: Q, =117,6 +66,3 ~ 184 tén ;

sifc chiu tai huy dong 1a: Q= 117,6/3 + 66,3 ~ 105_,5_tﬁn (theo (_3.23)) :
st chiu tdi cho phép 1a: [Q] =105,5/2 =528 tdn . |
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3.8. TRINH BAY KET QUA

. Mot trong nhitng chuong trinh * dién dich két qua ciia thi nghiém SPT dugc trinh
bay duéi day. Dit liéu ddu vao clia SPT duge lvu & nhitng 6 dam mau (chi¢u sau, va
N,,). K&t qua duogc tinh todn va hwu & nhitng ¢ mau tring, sau d6 két qua dugc vé lén
cdc d6 thi thé hién su lién tuc chia cdc 16p ddt. Trong céc d6 thi, 6 sau duge biéu dién
& truc tung, con cdc chi tieu thi nghiém va chi tieu co Iy (N, N°, M, G, ¢, D,, ...) duoc
biéu dién & timg truc hoanh clia ting d6 thi nho.

Hinh 3.21 dén 3.23 trinh bay két qua xir 1§ s6 liéu tir vi du 1.

Depth correction faetor Cn:

Lizo & Whitman; {0.9576/p's)"0.5

correetion ' OCR-F39  Ko-e331 | Dr(%)
‘5o fhar) | Gofbar}!  Cn corrected | F318 F330 F213 214
1757 078 025 | 1396 33 - . 270
e g g A . 5%

P
Layer Poisson Bowles e3.5 {Shioi+Fukoi]
# |z (m}|N6o|N'60 v _ | Dr% i Schmertmann | Peck,... F4.12 Bridge Building |
1 8.5 |47 611 018 i31.79 30.03 28.66 25.49 28.68
2 9.5 |154[168] 030 55.18 38.21 31.88 31.88 32.54
3 [164 202(248| 035 163.90 41.51 34.49 36.12 37.53
4 |18.3 |67.6;49.6| 0.40 |82.36 45.00 40.21 44.87 45.00

Hinh 3.21. Dir liéu nhap vao va két qua tinh toan

® Chirng trinh ¢b tai 8¢ mén Cohoc DAL, Bai hoc X&y dyng. Ctfe@fpt.vn; Ngﬁiai@uﬁ.edu
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3.9. DO TIN CAY CUA THi NGHIEM SPT

Sai s8 clia SPT duge tém tt trong bang sau:

Béng 3.18. Tém tét nhimg sai s& cha SPT

Ong 18y mau khéng ding tiéu chudn hoac bi hu mon

Can xuyén: dudng kinh, chidu dai, trong lugng ban than can

bo

Loai bia, trong lugng bia, chidu cao rdi, ¢& clia de

. thiét bi
Loai thiét bi (nhan hay an toan)

Nang lugng hitu ich cda thigt bj khéng théng nhat

Cé clia hd khoan

D N M
© Phuang phap giit thanh hd khoan

thi nghiém -
D sach cla hé khoan

Theo Kulhawy va Trautmann (1996) va nhiéu téc gia khdc, trong tat ci cdc’ thi
nghiém hi¢n trudng, thi nghiém SPT 13 thi nghiém cé d¢ tin cay kém nhit: COV
thudng cé gid tri tit 0,15 dén 0,45 ; tham chi cé thé 1én 6 1,0 (xem phu luc { vi 2).

Céc chi tiéu udc tinh tir thi nghiém SPT thudng cling

nhién, thi nghiém ndy lai bi lam dung nhat (dugc sir dung nhiéu nhat).

3.10. NHONG CAI TIEN MOl
VO THi NGHIEM SPT

Thi nghiém SPT xoan (ky hiéu 1a SPT-T, titc
la Standard Penetration Test with Torque) 12 mot
cai tién méi véi SPT. Trong .dé, sau khi d€m s6
nhdt dip N, ngudi ta xoén (quay) cdn vi éng lay
méu, tir d6 do dugc luc ma sdt gifta d4t va thanh
ong ldy mau (hinh 3.24). Nh vay, ta ¢é thém duoc
-mot thong s6 cha nén d4t.

http://vietham12h.com
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3.11. TOM TAT THi NGHIEM SPT

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

2) Trong céc thi nghiém hién trudng, SPT 1a thi nghiém kém chinh x4c nhat, tuy
nhién né lai dugc sit dung nhiéu nhét do lich st ra ddi sém va do nhitng vu th€ khic
cha né.

3) Uu thé 16n nhat ciia SPT 1a: Tir thi nghiém, ta thu dugec miu ddt phuc vu cho
cdc thi nghiém trong phong; Chi phi cho thiét bj thi nghiém khéng qud dit; Thi
-nghiém c6 thé xuyén qua hdu hét moi loai dat; Thi nghiém twong d6i don gian.

4) Pic biét, s6 do tir SPT la sitc Khang ctia dat d6i véi ong 14y mau (N) - Béi
vay phit hop v6i nhilng Ung dung trong wdc tinh stic chiu tai (clia coc hodc méng
nong), trong udc tinh chi tiéu khing cit (¢, S,). Cdc iing dung khic (uéc tinh do lén,
trang thai dng sudt, ...) cé do tin cay rit thap.

5) Ciing nén luu ¥ rang, céc quan hé thyc nghiém thudng dua trén dét twong déi
doéng nhét (cat hodc sét). Vi vay cdn cén than khi sit dung SPT d€ udc tinh céc chi tieu
cho nhitng dit pha tap (cit pha, sét pha), hodc ddt phong hod khdc thudng.

http://vietham12h.com

- * . : : PN





