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CHUONG 5

THi NGHIEM NEN NGANG PMT

5.1. GIGI THIEU

5.1.1. NGUYEN LY

Thi nghiém PMT (PressureMeter Test) ra doi truée thi nghiém DMT, c6 nguyén
1y va céc két qua, cdc iing dyng tuong ty thi nghiém DMT, tuy nhién phic tap hon rat
nhiéu so véi DMT. C6 vai diém khéc biét vé nguyén 1y dugc thé hién trén bang 5.1.

Béng 5.1. Nguyén Iy thi nghiém

DMT ' PMT
Ap luc gidn nd |2 khi Ap Iuc gian nd thudng 12 nudce

| DAt dude nén ngang bdi | DAt dude nén ngang bdi chuyén vi clia vé cac la thép xép vong quanh
chuyén vi cila mang thép | éng PMT (bén trong ¢6 mang cao su clng, 4 thép cé nhiém vy bao vé
mang)

Chuyén vi 14 ¢ dinh: 0; | Chuy@n vi dugc xac dinh qua lugng nubc bom vao. Tuy nhién, ludng
1,1 va 0 mm nudc co sy mat mat do su gian nd clia hop diéu khién, ng PMT, cép
d&n nudc, v.v... Do d6, qua trinh chudn hoé rét rugm ra

5.1.2. LICH SU COA THI NGHIEM PMT

T nhitng nam 1930, Kogler di bdt ddu thir nghiém véi thi€t bi tuong tu nhu
PMT. Tuy nhién, dén tan nam 1957, PMT mdi thuc sy chinh thic ra ddi qua luén 4n
Thac s§ cta Louis Menard, tién hanh tai Dai hoc Illinois (MY), va thié€t bi ba buéng
clia 6ng duoc dat tén 1a Menard PMT. Sau d6, Menard tr& vé qué huong Phap, va Phép
13 nudc ma PMT duoc tign hanh nhiéu nhat.

PMT 1a thi nghiém hién trudng c6 nhiéu version ("ddi") khdc nhau nhét:
o Menard PMT loai E, thi nghiém "kiém soét dp lyc";
o Menard PMT loai GC, thi nghiém "kiém soét dp luc™;

e TEXAM PMT, thi nghiém c4 loai "kiém sodt &p luc”, hodc ca loai "ki€m so4t
thé tich";

e Pencel PMT, thi nghiém "ki€ém soit thé tich”;
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* Thi nghiém ty khoan PMT (Cambridge cia Anh, PAFSOR cfia Phép);
*  Vanhiéu doi khéc. |
Céc doi nay c6 sy lam viéc khdc nhau. Pa s6 12 thi nghiém trong hé khoan sin,
trir hai loai Pencel va Ty khoan.

5.2. NOI DUNG THI NGHIEM PMT

PMT Ia thi nghiém rit phic tap (riéng phdn chuén bj v chufn hod thiét
bi, néu néu ddy dit phai mat 30 + 40 irang gidy). PMT khong phd bién lim &
nhiéu nudc, kém wu viet hon hin so véi DMT. Do d6, trong phén niy, chiing
161 chi trinh bay vén tdt hai loai PMT: Pencel va TEXAM.

Hinh 5.1. Bung PMT
{dang gian ng)

5.2.1. CAC THANH PHAN CUA THIET Bj

Céc thanh phan cfia hai loai thi nghiém trén dugc t6m tit trong bang 5.2,

Béng 5.2. Céc thanh phén clia thiét bj

Pencel ' TEXAM
W Thi€t bl gia hyc va xuyén (thudng ding chung | B Thidt bi khoan 18, thiét bi got tla i6 khoan
v&i CPT) .| ® Hop diéu khién: pittong, déng hd, tay quay
B Hop diéu khién &p lyc-thé tich (hinh 5.2) i (hinh 5.3).
B _Budng PMT gén v6i mii xuyn 1w Budng PMT (hinh 5.1)

Hinh 5.2. Pencei Hinh 5.3. TEXAM

http://vietham12h.com

o " . N X . 4 » . . . PN




Cong ty Hoa Chéat Xay Dwng P
CHUONG 5. THfNGHiEMNENgNG);gNGPMT y Dung Phuong Nam 181

5.2.2. CHUAN B| THIET BJ

5.2.2.1. Lam bdo hoa hép didu khién

D& bigt duge lugng dung dich bom vao, hop diéu khién cén phai dugc bio hoa
hoan toan, qué trinh niy dugc trinh bay trong bang 5.3.

Bang 5.3. Qué trinh bdo hoa hp didu khién

iy ’

Pencel N TEXAM
1. Chinh déng hd ap lyc vé 0 :

] _"\Chfnh dong hd ap urcs6 6va 7 véo
2. Day ngin: mdt ddu cdm vao cong 1 it Day ngén (mau tring): mot ddu cdm vao cdng
bleed"), ddu kia cAm vao binh nude (blnh 4 vya 5, ddu kia cAm vao binh nudc (binh

ngoai) ngoat)

Chinh van 3 v& "Fill-Bleed", déng van s8 4 3." Chinh van 8 v& "Fill", van 9 v& "Test"

DAy pitténg (dé ép khi ra ngoai) dén khi déng|4. Bay pitténg{quay tay quay nhd dé ép Khi ra

hd thé tich chi 138 cm® ngoai) dén khi déng hé thé tich chi 1732 cm?
5. Kéo pittdng (hat) (60 vonglphit) dén khils. Kéo pitténg {hat) (45 vong/phat) d&n khi

ddng hd vé& 0 cm® d€ hiat nudc tir binh nudc déng hd vé 0 cm?® d& hit nude tir binh nudc

vao vao

6. Pay pittdng d& ép nhitng bong béng kh: ral6. Nghidng hop diéu khién khodng 15°. Bay

ngoat, dén khi déng hd chi 100 cm? pittdng dé ép nhimmg bong bong khi ra ngodi,
d&n khi ddng hd chi 192 cm?
7.7 Lap fai budc 5 48 hat nude. 7. D& hap didu khién théng tai. Lap lai budc 5 dé

hat nude. Say do, doi 30 gidy.,

5.2.2.2. Lam béo hoa déng hd ap lyc (khdng cin vdi Pencel)
1. Day den cim vio cdng 1;

2. Chinh van 8 vé "Chay véi déng hé 6. Ddy pittong dén khi déng hé chi 96em”’, dam
bao dé khong thiy bong béng ra khoi dau day den; |

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

6. Chinh van 8 vé& "Chay vé6i déng hé 3", van 9 vé "Chay". Cim day den vao cbng 3.
Py pittong dén khi déng hé chi 380 cm’;

7. Chinh van 8 v& "Fill". Kéo (hit) pitténg quay lai 0 cm’. Cho 1 phiit;
8. Lap lai budc 6 va 7 & phin 5.2.2.1 @é ép bong béng khi ra;
9. Kiém tra do bio hoa nhu phén 5.2.2.4.
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5.2.2.3. Lam bdo hoa pudng PMT

Tuong tu nhu trén, qué trinh bdo hoa buéng PMT duoc trinh bay trong bang 5.4.

Béng 5.4. Qué trinh bio hoa budng PMT

Pencel

TEXAM

chng 2.

130 cm®

pittdng dé hiit nudc vao hop didu khién.

4, Laplaibudc 2 va 3,

5. Thao day khoi céng 2

1. N&i bubng PMT véi 6ng (cap) d&n nudc. Bat | 1.
budng thdng dimg. N&i day (dai 10 m) véi

2. Chinh van 3 va 4 v& "Chay". Dy 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 v6i 6ng {céap) dan nudc.
Dat bufng hoi nghiéng ding. NG day
telecan v&i cBng 1. |

Chinh van 8 v& "Chay vdi déng hé 6", van
8 vé "Chay".
"budng PMT dén khi chi c6 nudc (khéng

Day pitténg ép nudc vao

bot} di vao budng.
P& nudc chay khoi budng dén khi budng tré
lai kich thudc ban ddu.
3. Thao day Telecan khdi cdng 1.
4. Van 8 & "Fill". Kéo pitténg dé hat nudc vao
cho tdi khi déng hé chi 0 cm®. Chd 1 phat
5. Kiém tra do béo hoa nhu phan 5.2.2.4

8. Théo déy tring khdi cfing 4 va 5.

6. Kidm tra d6 bdo hoa nhus phan 5.2.2.4

5.2.4.4. Kiém tra dd bio hoa

Su bdo hoa clia hop diéu khién v budng PMT duoc kiém tra nhu trong bang 5.5.

Béng 5.5. Kiém tra dd bio hoa

Pencel

TEXAM

1. Van3va4d"Chay"

2. Day pittdng 14l 4p luc 1a 2500 kPa.

Qua trinh bao hoa & chuidn néu:
e Dong hd thé tich ¢hi < 5,0 cm?®

® Sau 2 phut, 4p lyc vaAn dn hon
2000 kPa

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

Quay tay quay I6n dén 4p luc 2500 kPa. Dbng ho thé
tich ¢hi < 18 cm® thi béo hoa 1a t6t.

Chuyén van 8 v& "déng hé 7. Quay tiép lén 10000
kPa. Sau 2 phut, ap lyc (trén déng héd 7) van phai ldn
han 9500 kPa.

Giam &p lyc vé 2500 kPa

Chinh lai van 8 v& "Chay véi déng hd 6",

Gidm ap luc tiép vé 0.

http://vietham12h.com




Coéng ty Hoa Chat Xay Dwng Phuo’ng Nam

CHUGNG 5. TH[NGHIEMNENNGANGPMT P , o ' . 183

5.2.3. CHUAN HOA THIET B
5.2.3.1. Hidu chinh ap lue:

Dit buéng PMT thang du’ng trong khﬁng khi, muc dich 12 do 4p luc cén ¢ dé

15<h6&ng lai do cu‘ng clia ban than buﬁng PMT (hinh 5.4). Sau d6 thao téc ti€p theo bang

Béng 5.6
Pencel TEXAM véi loai budng 70mm
1. Van3va van 4 8 "Chay" _ |1 Van 8 & "Chay véi ddng h6 6", van 9 &
-2, | Vi la thep mdi, bom va hat buong PMT 514n, "Chay" | .
3 ’ . .

f_“°.’. lan 60 cm?, o 2, Bom 1200 cm3 8¢ d6 1 vongiQ gidy. Chd
3. Bom 90 cm?, t8c d6 1 vong/9 gidy. Ghi lai 4p 30 giay, sau d6 ghi lai ap luc méi khi thé

e mBi khi thé tich tng 5 om’ tich tang 60 cm’. |

' 3. Gidm ap lyc vé 0,
4, V& dudng cong D 4§ hinh 5.4

5.2.3.2. Hiéu chinh thé tich

bt bubng PMT trong mot 6ng thép day (dudng kinh cha dng thép hoi nhinh hon
duong kinh budng). Muc dich 1a do sy mit mét thé tich do sy gidn n& cla hop diéu
khién, day dén nuéc va buéng PMT.

Bang 5.7

Pencel TEXAM vdi loai buéng 70mm
1. Van 3 vavan 4§ "Chay" |

1. Van 8 & "Chay vdi déng ho 6", van
9 & "Chay". Poc s§ doc déng hé
thé tich khi ap luc 12 0 kPa

2. Bom dé&n 2000 kPa, t6c d¢ 1 vong/9 gidy. Ghi lai ap | 2. Bom dé&n 500 kPa. Chd 30 gidy i |

luc mGi khi thé tich ting 5 cm?®. ghi lai thé tich méi khi ap lyc tang
50 kPa. Lip tay quay 1dn. Bom tiép
3. Giadm &p vé 0. V& duding cong A & hinh 5.5 dén 2500 kPa. Chd 30 gidy rdi ghi
4. Théo budng PMT, ddu day dén s& ty dugc déng kin. lai thé tich mi khi ap Iyc tang 50
Bom dén 2500 kPa (do 46, chl o6 sy gidn nd clia day | < o
dén v clia hop diéu khidn). Ghi lai ap Ic m8i khi thg | 3. Glam &p vé 0. V& dubing cong A &
tich tang 1 cm®. hinh 5.5
5. Giam ap vé 0. V& Gudng cong B & hinh 5.5 4, Chuyén dutng A vé dudng C (di
6. Dya vao Ava B, vé dudng C qua géc toa do).
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Ap tuc

S
H K

Thé tich Thé tich
Hinh 5.4. Budng hiéu chinh 4p lyc Hinh 5.5. DBusng hiéu chinh thé tich
Céch v& dudng C (Pencel):
o Xdc dinh diém E (12 diém bat ddu ctia doan tuyén tinh) trén dudng A;
o Kéo dai AE, cit truc hoanh tai X; V& dudng EF nam ngang;
¢ Liy KH bing FG; V& bang tay doan EH;
s  Chuyén dudng cong ABH vé gc toa d9 duoc dudng C.

5.2.4. TIEN HANH THI NGHIEM

Bang 5.8

Pencel TEXAM véi loal budng 70mm

1. Xuyén PMT bang hé gla luc. 1. Khoan hd, cit fia hd. Ha budng PMT xudng hd
2. Van3vavan4 §"Chay" 2. Van 8 & "Chay v&i ddng hd 6", van 9 8 "Chay".

“Ki8rn soat thé tich" "Kiém soat ap luc”

3. Bom 90 cm®, mdi cdp 5 em’, | 3. Bom 1200 cr?, mi c&p 3. Udc doan ap lyc gidi
t8c do quay 6 + 7 vong/phut. 60 cm?, tdc db quay han p_. Bdm 10 cép,
Chd 30 gidy, ghi lai 4p lyc. 12 vong/phit. Cha 30 gidy, mdi cép 0,1 p,, ghi lai

ghi lai &p luc. thé tich d€ duy tri c8p

ap Iuc d6 tai thdi diém

30 va 80 giay.

4. NEu cb d A, ta gidm ap tu tir va ghi kai 88 ligu nhu & budc 3.
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5.2.5. CHuKN HOA s6 BQC

1. Cong ap lu’c ghi duge & muc 5.2.4 v6i chiéu cao cot nude 4p (tir binh nude dén mat
dat);

2. Sau d6, v& dudng cong E nhu & hinh 5.6a;

3. Thé tich hiéu chinh = thé tich do dugc (0 phén 5.2.4) triy thé tich & dudng cong C
(phan 5.2.3.2). V& lai duoc duge cong F (hink 5. oa)

4. Ap luc hiéu chmh = 4p lyc & bude 1 trix 3 ap ILTC,G dudng cong D (phén 5.2.3.1).
Ve lai duge dudng cong G (hinh'S 6b)' .

5. po hay pyy goi 1a dp lyc "ddu", tai diém bit déu doan tuyén tinh. Véi thi nghlem

- Pencel, thi khong xdc dinh du’orc Pom V1 doan cong trude doan tuyén tmh khong t6n
tai (do dé, khong biét doan tuyén tinh bit ddu tir dau):

Con v6i TEXAM, pOM cdn ¢6 thé duge xdc dinh bang cich v& bieu do tir' bién;
6. P12 dp luc "tir bién", tai diém ket thiic doan tuyén tinh. Vi TEXAM, ta cung co
thé ding cdch vé biéu d6 tx bien dé x4c dinh p;;
7. p.laédp lyc t6i han: '
e Trong Pencel, 4p luc p, tuong frhg v6i thé tich gidn nd& 12 100 cm’ ;
» Trong TEXAM, 4p luc p, tuong tng véi thé tich Vp MA vy - Vp= Ve + v, (= L trén
hinh 5.6b);
v, 12 thé tich "d4u", x4c dinh & budc 5:
v, 1a thé tich clia budng PMT & trang thai ty nhién.
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Hinh 5.6. Higu chinh dudng quan hé 4p lyc - thé tich
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5.3. UGC TiNH CAC CHI TIEU CO LY DUA TREN KET QUA PMT
5.3.1. DU BAO MODUN BIEN DANG CUA DAT DUA TREN KET QUA PMT

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

B, 2,66 [vc w2 ;Vf]‘% P (5.1)

Vo mvf

Trong phuong trinh trén, v6i d4t cét, B, duge coi 1a modun bién dang thodt
nude (B’); con véi dit sét, B, duge coi 12 modun dan héi khong thodt nuée (E,)

5.3.2. DY BAO HE 0 OCR VA K, CUA BAT SET
DUA TREN KET QUA PMT

Ban d4u, nhiéu nha nghién ctiu cho ring p, twong dwong véi 4p luc tién cd két p’,
do dé, hé s6 qué c6 ket cia dit sét Ta:

OCR =p;/ ¢ (5.2)

Tuy nhién, tir thi nghiém PMT tu khoan, ngudi ta cho rang cong thic sau nén

dugc ding (Kulhawy va Mayne, 1990): '
OCR = 0,45p, / &, | (5.3)

po (hay poy) duge coi 1a dp luc ngang dia tinh, do d6 hé s6 nén ngang tinh cha dat
sét la:
K, = BQM::,B.Q_ (5.4)

G vo
trong d6 D, - Uy - 4p luc ngang hi¢u qua;
y, - 4ap lye nude 16 rong;

k4

o', -4p luc ding hiéu qua.

Ay

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

Str dung thi nghiém PMT, ta ¢é thé dy bdo d6 lin clia méng nong nhu sau:

Se 2o 060y B] 4% 6B .m (5.5)
ToE, &7 (Moes) 9By ¥ ‘

trong d6 B - bé rong méng, m;

o - hé s6 it bién, 14y theo bang 5.9;
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ot

Ags Ap- B » hi¢u chinh hinh déng, 14y theo bang 5.10.

Néu b, < B (chleu sdu chon moéng nhé hon bé réng. méng), thi do lin & tdng
(12 0,2h /B)lan
' E, 12 gi4 tri trung binh clia E,,,, ving 8B dusi déy mong. Cach tinh trung binh rit

'~ dic biét (goi 12 harmonic mean) duge trinh bay chi tiét bdi Centre d’Etudes Menard.

Béng 5.9. Hé s& tir bién

pat Biin sét Bui cat Cat, cudi
: Epyr /_ B OL. Eour/ by a Eonr/ P % Epur/ P«
| lqua c8 ket (OC) >16 1 >4 2/3 |>12  1/2 |10 1/3
|8 két thudng (NC) 9+16 __ 2/3 (8414 1/2 (7412 1/3 |6+10 1/4
phong ho# hoic xao dong 7:9 12 1/2 143 174
Béng 5.10. H& s8 higu chinh hinh dang
Méng tron Mongvusng | L/B=2 | L/B=3 | L/B=5 | L/B=20
A, 1 112 1,53 1,78 2,14 2,65
A, 1 1.1 1,2 1,3 14 15

5.5. DO TIN CAY CUA THi NGHIEM PMT

Sai 56 clia PMT dugc tém tit trong bang 5.11. Theo Kulhawy va Trautmann

© (1996) thi thi nghi¢ém PMT loai trong hé khoan c¢6 COV = 0,1 +

(SBPMT) thi c¢6 COV = 0,15 + 0,25 (xem phu tuc 1 va 2).

0,2, con loai tu khoan

Béng 6.11. Tém tét nhimg sai s6 cia PMT

Do thist bj

Kich thudc cla dng tham

Mang gian nd

Ong d&n dung dich

V&i SBPMT: hinh déng clia §ng thiim, mii c4t, thiét bi khoan 13

Do thi

nghiém

Phudng phap khoan va chudn bi 16 thi nghiém

Tdc d6 gidin nd &ng tham

Thdi gian nghti trude khi doc s doc
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5.6. TOM TAT THi NGHIEM PMT

{. Thi nghiém PMT do 4p luc tir d4t 1én mang thép/ cao su clia dng tham PMT khi ta
ding nuéc (hodic chét 1dng khac) ddy mang thép/ cao su ép vé phia dat.

2. PMTIa 1l thi ngh1ém cyc.ky. phic tap, thoi gian ¢ clwdn bi thi nghiém rét lau.

3. PMT la thi nghi¢m nén ngang, cho két qué 1a quan hé "“ap luc - chuyén vi" cha
dat, Tir PMT, ta cé thé udc tinh modun bién-dang cia dat, du bdo d¢ lin cha méng
va du bao suc chiu t4i theo phuo‘ng ngang.

4. Ciing nén hmu ¥ tng, cic quan hé thuc nghiém thudng dya trén dét tuong d6i dong
nhdt (c4t hodc sét). Vi vay cin cén than khi sir dung PMT d€ udc tinh céc chi tiéu
cho nhitng dat pha tap (cdt pha, sét pha), hoac dat phong hod khic thuing.
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