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ThS. NGUYEN VU THUC

CONG TY CP TVTK - KIEM DINH & PIA KY THUAT

I. bat van dé

Hién nay cong tac khao sat Dia chét cong
trinh (Pia k¥ thuat) phuc vu thiét k& thi
thong cac cong trinh giao thong van tai
duoc dp dung nhiéu phuong phéap tham do
nhu: khoan, xuyén, cit cdnh, nén trong ho
khoan... v6i cdc phuong phap tng dung
phong phu nhu vay cho phép nguoi thiét
k& ¢6 nhiéu phuong 4n lua chon s@ liéu
dau vao mot cach khach quan va sat thuc.
Pac trung cua mot don nguyén dia chit
cong trinh dugc thé hién & dién phan bo
khong gian (theo bé rong va theo chiéu
sau) va dac trung co 1y cua dat da thudc
don nguyén dia chat cong trinh do6.

Viéc xac dinh chi tiéu co ly cta dat da
thuoc don nguyén s€ thong qua két qua
thi nghiém mau khoan 14y tai hién truong
hoac céc thi nghiém hién trudng nhu
xuyeén, cét canh, nén trong 16 khoan. ..
Doi véi viéc xac dinh phan bo khong gian
ctia cac don nguyén dia chit cong trinh c6
thé dugc xdc dinh thong qua két qua
khoan va xuyén. Tuy nhién trong thuc t&
ranh gidi clia cdc don nguyén c6 su thay
déi theo tirng vi tri, mat do bo tri cdc 16
khoan, xuyén ciing kh6 c6 thé xac dinh
dugc ranh gi6i mot cach chinh xdc, dac
biét 1a doi véi cac thanh tao tan tich va
noi ¢6 dia hinh phan cit manh hoic dia
hinh d4 voi, karst... thi ranh gi6i nay c6
su thay déi 16n va khong theo quy luat.
Phuong phdp khao sit bang Dia vat 1y ban
chat 1a can ct vao cac thong s6 dia vat 1y
clia moi truong va cac bat thuong cia cac
thong so dia vat ly d6 dé x4c dinh ranh
gi6i, cling nhu cic dac trung dia vat ly
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ctia don nguyén dia chit d6. Cac két qua nay
két hop vGi cac két qua khoan, xuyén tai
ting vi tri cu thé cho phép chiing ta x4dc dinh
duoc ranh géi phan bo cua cac thanh tao dia
chat mot cach chinh xac hon. Mat khac dua
vao cac bat thuong cua truong dia vat ly
ciing c6 thé xdc dinh dugc phan bs khong
gian cua cac hang karst ¢ dia hinh da voi.
Thiét bi khao sit Dia vat 1y gon nhe, dé di
chuyén, gid thanh lai thap hon so véi cic
phuong phdp khac. Chinh vi cdc nguyén
nhan d6 ma phuong phdp Dia vat 1y can
dugc mo rong ap dung trong khao sat Dia
chat cong trinh cho cidc cong trinh dang
tuyén, ham va dia hinh c6 phan bo hang
Karst.

II. Mot s6 phuong phap tham do Pia vat
ly thuong tng dung trong khao sat dia
chat cong trinh.

I1.1. Phuong phdp dién truong.

Tham do dién 1a tap hop cdc phuong phap
nghién ctu dién truong va dién tr trong vo
trai dat do cac qua trinh dia chat tu nhién va
nhan tao tao ra nhim giai quyét cic nhiém
vu dia chat khiac nhau. Tham do dién cé
nhi€éu phuong phdp khiac nhau va ciing ¢6
nhiéu cdch phan loai ching:

- Dua vao nguoén goc hinh thanh truong
dién c6 thé chia thanh cdc phuong phdp dién
tu nhién va nhan tao.

- Dua vao su bién déi cua trudng dién cé
thé chia ra phuong phap dong dién bién déi
va dong dién khong doi.

- Dua vao cdch do c6 thé phan chia thanh
phuong phap do dién tré va phuong phap do
hiéu dién thé.
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- Dua vao khoang tan s6 dong dién c6
thé chia ra phuong phép tan so thap (f<10
KHz) va tan s6 cao (f> 10 KHz).
- Dua vao su 6n dinh cua trudng c6 thé
chia thanh trudong 6n dinh vd trudng
chuyén tiép.
Céc tinh chat dién cta dat da bao gom:

a) Dién trd sudt:
La dai lugng dac trung do can trg dong
dién cta dat da. Dién trd suat cta dat da
phu thudc vao:
- Ham luong cac khoang vat dan dién
trong ching.
- Cau tric cha dat da nhu ki€u phan bo,
thé ndm, tinh di huéng trong ciu tric.
- Do 16 réng, do khodng hoéa cua dat da
nd bao ham ca do nut né va nudc chita
trong cac khe nut cua dat da.

b) Haing so dién moi va do tix tham.
- Hing s6 dién moi (€) va do tir thim (Y)
dong vai trdo quan trong trong tham do
dién tin s6 cao. Hang s0 dién moi tuong
doi dugce tinh theo cong thiic:

_ €4
Py

&

0]

Trong do €, €, 1an luot 12 hing so dién
moi cua dat da va khong khi.
- Do tir thdm twong d6i (U) dugc tinh theo
cong thic:
H= Ha

Ho

Trong d6 Wy, K, 14n Iuot 1a do tir thaim cua
dat da va khong khi.

c) Hoat tinh dién héa va su phdn cuc.
Hoat tinh dién hoéa la kha nang tao nén
truong dién tu nhién trong dat da. Ngoai
tinh dién hoéa thi dat da con c6 tinh phan
cuc, d6 1a khi ta duy tri mot hiéu dién thé
gitta 2 diém trong dat da roi ngit dong
dién di thi hiéu dién th€ d6 khong giam
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mot cach tic thoi ma giam dan theo ham so
mil. Su giam nay phu thudc vao ting loai dat
dd khac nhau, hiéu dién thé sau khi ngat
dong mot khoang thoi gian ngin duoc goi 1a
hiéu dién thé phan cuc.

Kha nang phan cuc cua dat da duoc danh gia
bdi hé s6 phan cuc.

Au

M =—2
=
Au,,

Trong d6 Au, la hiéu dién thé phan cuc,
Au,,, 12 hiéu dién th€ gitta diém M va N
Thong thuong trong khao sat dia chat cong
trinh nguoi ta hay 4p dung hai phuong phap
mat cat dién va do sau dién.

*) Phuong phdp do sdu dién.

nghién ctu su thay déi dién trd sudt theo
chiéu sau tai diém do khi giit nguyén vi tri
diém do va ting khoang céch giita c4c cuc
phat. Khi khoang céac giita cac cuc phat cang
16n thi dong dién thdm vao dat da cang sau
va dién trd xudt biéu kién do dugc cia dat da
0 chiéu sau tuong Gng.

P

b ! t ek

Hinh 2: Sy phu thuoc p,™" vio bé day 16p giita v6i
dudng cong dang 16p giita c6 dién trd suat thap.
Vi phuong phdp do sau dién nghién su thay
déi p, theo chiéu sau nén né s& chi€m uu thé
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trong viéc tham do cac dia dia tang c6 su
thay doi dién trd suat theo chiéu sau va
phan 16p nam ngang, khi phan 16p xién
thi can phai tich hop cac phuong phap dac
biét bang phdn mém trén mdy tinh. Phan
tich dinh luong dudng cong do sau dién la
gidi bai todn nguoc dé xac dinh céc tham
sO P, h; (dién trd xuat va bé day céc 16p),
phuong phap don gian nhat la st dung
ban chuén so sanh giita dudng cong thuc
t€ va duong cong 1y thuyét. Viéc phan
tich dinh lugng cdc dudong cong do sau
trén tuyén cho phép xay dung dugc cac
14t cat dia dién trén tuyén do.

*) Phutong phdp mdt cdt dién.

Mat cat dién 1a phuong phdp dién tré
nghién ctu su thay déi dién trd sut trong
moi truong dat da doc theo tuyén do khi
gilt nguyén khoang cach cac cuc va dich
chuyén toan bo hé cuc dé theo tuyén.
Trong phuong phdp nay do gilt nguyén
khoang cach hé cuc nén chiéu sau khong
thay doi.

Tuy thudc vao cach bo tri cac hé cuc ma
c6 thé phan loai cdc phuong phap mat cit
dién khac nhau.

Tuy thudc vao céch bé tri dién cuc c6 thé
phan loai cdc phuong phpas mat cat dién
khéc nhau.

- Phuong phdp mat cét 4 cuc doi xing:

Hé 4 cuc AMNB duoc bo tri doi xing qua
diém do 0. Bu6c dich chuyén sau méi
diém do thuong bing MN. Két qua do
thudong dugc biéu dién dudi dang do thi
theo tuyén hoac bang binh d6 do thi trén
hé thong tuyén do. Trong truong hop dia
chat phic tap, ¢6 nhiéu d6i tuong nam &
chiéu sau khdc nhau thi c6 thé str dung hé
cuc doi xung kép, nghia la ngoai dién cuc
AB con c6 dién cuc A’B’. Tai mdi diém
do6 s€ ¢6 2 hoac 3 gia tri dién trd suit p,
twong ing véi cac chiéu sau khac nhau.
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Hinh 3: Phuong phép d6i xiing kép
- Phuong phdp Gradien trung gian: day la
phuong phdp do dién trd sudt p, cé kich
thu6c MN<<AB va nam ¢ khoang giita cua
cac dién cuc phat AB.

Hinh 4: Phuong phap Gradien trung gian
Ngoai cic phuong phdp trén con c6 céc
phuong phap mat cat lién hop, phuong phép
mit cat ludng cuc tuy nhién cdc phuong
phdo nay thuong it dugc st dung trong khao
sat dia chat cong trinh.

I1.2. Phuong phdp dia chdn.

Tham do dia chin la phuong phap dia vat ly
nghién ctu dic diém trudong séng giao dong
dan hoéi trong moi trudong dat dd nham giai
quyét cac nhiém vu dia chat khac nhau trong
dé c6 dia chat cong trinh. Nhin chung
phuong phdp dia chin la dung mot nang
luong co hoc nao d6 (rung, nd, dap...) tao
cac giao dong dan hoi trong dat da, dung
mot bo phan dé thu cdc séng giao dong phan
xa lai tir d6 c6 thé nhan biét dugc cic dic
diém cta moi trudong dat dd. C6 hai phuong
phap dia chin chinh la phuong phap phan xa
va khic xa. Phuong phdp ndy cé thé ép
dung trén dat lién, trén bién hoic trong cdc
giéng khoan. Co s& vat ly clia phuong phap
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dia chin d6 1a mbi mot loai dat da déu co
mot module dan doc (Young Module) dac
trung boi mot toc do truyén séng nhat
dinh.

Pé thuc hién cong tdc tham do dia chan
nguoi ta dung may do dia chén, thiét bi
nay c6 the¢ du trén dic diém phan xa va
khic xa song dia chan trong moi truong
dat d4 va khéi qudt duoc dac diém thanh
tao cling nhu mot s6 chi tiéu vat ly cta
moi truong dia chat. Trong khao sat dia
chat cong trinh, phuong phdp dia chan
duoc st dung rong rai tir nhitng nam 1960
cua thé ky XX dé x4 dinh cdc mit cét dia
chin trén bang phuong phéap do trén mat
dat va trong 16 khoan.

III. Muc dich ap dung cac phuong
phap tham do Pia vat ly trong khao sat
dia chat cong trinh.

Cac phuong phdp dia vat 1y cé thé 4p
dung trong khdo sat dia chat cong trinh dé
giai quyét nhitng nhiém vu khac nhau
nhu:

- Nghién ctiu bé day va dac diém 16p phu.
- X4c dinh dac diém d4 goc, céc dit gy,
cac d6i yéu, nat né...

- Xac dinh mot s6 chi tiéu co 1y cta dat
da.

Nghién cttu cac qua trinh va hién tuong
dia chat anh hudng dén viéc xay dung cac
cong trinh nhu karst, truot...

- Phat hién cac khu vuc phan bo vat liéu
x4y dung khodng tu nhién.

Tai liéu dia vat ly 1a co s& dinh huéng cho
cong tac do v€ va bo tri cdc cong trinh
tham do khi khao sét dia chat cong trinh.
I1.1. Xdc dinh mét sé tinh chdt co' ly cua
ddt da.

Trong dia chat cong trinh, viéc xac dinh
tinh chét co 1y cua dat da nhu do 16 rong,
do 4m, mat do, module dan hoi... thudng
duoc tién hanh trong phong thi nghiém
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v6i cdc mau dat da kich thude nho va khong
¢ th€ ndm tu nhién. Viéc dp dung cac
phuong phap dia vat Iy nhim khéic phuc cdc
han ché€ nay.
a) Xdc dinh do 16 réng (n): dé€ do do 16 rong
clia cdt chita nuéc (ndm duéi muc nudc
ngam ) nguoi ta tién hanh do dién trd sudt
clia cat (p,) va nuGc chita trong cat (p,) bang
dia vat 1y giéng khoan, tir cac két qua cua p,,
P, do dugc c6 thé xdc dinh dugc do 16 réng n
theo d6 thi bi€u dién mai quan hé:

P/ Po = f(n)
D6 thi nay dugc thiét lap bang cic thi
nghiém trong phong, trong thuc t€ thuong
két hop gitta phuong phap do sau dién véi
cac giéng khoan chudn va 1dy méu thi
nghiém dé€ xac 1ap mot cach chinh xdc moi
quan hé nay.
b) Xdc dinh do dm cua dat da (w): dé xdc
dinh do6 4m nguoi ta dung phuong phdp dién
dung. Dién dung cua tu dién phu thudc vao
su thay déi dién moi clia dat dd xung quanh
nho diéu kién phong thi nghiém sé& x4c dinh
dugc moi lién hé gitta hang s6 dién moi (€)
va do 4am (w). Ta c6 thé sir dung do thi ngay
dé xdc dinh do 4m ctia dat d4 khi biét hing
s0 dién moi cta ching. Do hing s6 dién moi
it phu thudc vao do khoang héa cua nudc
nén phuong phdp nay c6 do chinh xic kha
cao, xap xi véi viéc xac dinh trén méu trong
phong thi nghiém nhung chi phi ré hon.
c¢) Xdc dinh mdt dé cua ddt da (o): nguoi ta
thuong dung phuong phap phong xa gamma
dé x4c dinh dic trung ndy cua dat da.
Phuong phap nay c6 thé thuc hién trong cdc
giéng khoan dia chat.
d) Xdc dinh cdc tham s6 ddc trung cho tinh
bién dang cua ddt dd.
Bing phuong phdp dia chin c6 thé xdc dinh
duoc module dan hoi (E), hé s6 Poatson (l)
qua gid tri van téc truyén séng doc (V) va
van toc truyén séng ngang (V)
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= 1-2(V, /Vp)2
2|1—(\/S /Vp)2|
E= 2\/32(1+ 1) :szg. A+ u)(1-24)
((y?)

Dé xdc dinh déng thoi V, va V, c6 thé
dung phuong phdp dia chin bang viéc gay
dao dong theo phuong ding va phuong
ngang, ngoai ra c6 thé dung phuong phép
siéu &m trén mau trong phong thi nghiém.

[i‘!'ﬁd"'m- san | @ e'| codi 5ol [ eat 1 " diabaz Q,_&(_-} dii phi huy

Hinh 5: Su phan b6 module dan héi, module
bién dang va toc do truyén song trén mot mit cit
dia vat Iy.

I1.2. Nghién citu cdc hién tuong dia chdt

dong luc cong trinh.

a) Nghién cuu hién tuong Karst.

Viéc nghién ctru hién tuong Karst cé y
nghia dac biét quan trong trong dia chat
cong trinh. C6 thé st dung cdc phuong
phdp dia vat ly dé xdc dinh phuong, quy
mo, do sau phat trién, vat lieu chia trong
cac hang karst (nu6c, khong khi, cac vat
lieu trAm tich...) tuy thuoc vao diac di€ém
dia chat tai ting vi tri ma lwa chon
phuong phdp dia vat 1y dé tham do hang
karst phu hop.

b) Nghién citu hién tuong truot lo.

- Trong thuc t&, chuyén dong truot 16 dat
da thuong lién quan dén thanh phan, tinh
chat, cau tao clia dat da ciing nhu dia
hinh, va diéu kién thy van, dia chat thay
van tai khu vuc cu thé. Nu6c ngim
thuong chay theo mat trugt, khi d6 mat
trugt thuong cé dién tré suit thap nhat,
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day 12 co s& dé 4p dung cac phuong phép
dién (mat cat, do sau, dién trudong thién
nhién).

- Né€u mat truot 1a mat ti€p xuc giita cac loai
da khac nhau thi c¢6 thé 4p dung phuong
phap tir, mat cat dién doi xing kép.

- Né€u mat trugt l1a ranh giGi ti€p xudc gilta
cidc phan I6p trong cung mot loai dd thi
thuong dp dung phuong phdp mat cat dién
dai xing kép két hop véi do sau dién.

- Néu mat truot la ranh giéi gitta 16p phu
phong héa va dd goc thi c6 thé 4p dung
phuong phap do sau dién dé€ xac dinh do sau
mat truot, huéng cam, géc cam.

Hinh 6: Ap dung do sau dién x4c dinh mit truot

IV. Két qua mot so phuong phap dia vat
ly da duoc ap dung trong tham do dia
chat cong trinh.

Trong qua trinh khao sat Dia chat cong trinh
phuc vu xay dung nha mdy xi mang Dong
Lam — huyén Phong Dién — Thira Thién —
Hué, Cong ty CP TVTK — Kiém dinh & Dia
ky thuat da ap dung cac phuong phap khao
sat dia vat 1y nhu: do mat cat dién, do sau
dién va do dia chan két hop véi cac phuong
phdap khao sat dia chit cong trinh truyén
thong nhu khoan, xuyén, nén tinh nén... Cic
phuong phap dia vat ly da dua lai cac két qua
¢6 do tin cay cao va nang cao chit luong clia
cong tac khao sit.

a) Do mdt cdt dién.

Tién hanh do mat cat dién MC1; MC2;
MC3. Thiét bi st dung 1a may tham do dién
1 chiéu GESKA ctia Cong hoa Czech. Can
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ctt vao dién tré xuat ctia dat da (hinh 7)
c6 thé chia dat nén thanh cac 16p:

- Lp dat tan tich, 16p pht gan bé mat cé
dién trd suat thap (p< 600 Ohm.m). Dién
tré suat cang giam khi do chira nuée cang
cao.

- Lép da phong héda trung binh yéu: 16p
nay c6 dién trd sudt cao hon I6p trén (mau
phé dam hon) nhung thap hon 16p bén
dudi.

- Lop da gbc ran chac: ndm & phia bén
dudi c6 dién trd suat p> 1200 Ohm.m phé
c6 mau dam nhat.

Vé6i két qua phan 16p nhu trén, két hop
vGi dia tAng cédc 16 khoan xen k& da xac
dinh va két qua thi nghiém mau ta lap
dugc mat cét dia chat cong trinh chi tiét
theo cic tuyén (hinh 8). Cic ranh gidi
giita 16p phli va mat da phong hoa, giita
da phong hoa va da goc & khoang giita 2
16 khoan duoc can ci vao két qua dia vat
ly. Mat khac thong qua thang dién tro
sudt va gia tri dién trd xuat do dugc ciing
nhu cdc chi tiéu co ly dat dd4 dugc xac
dinh theo két qua thi nghiém trong phong
cho phép lap tuong quan céc gia tri nay.
b) Do dia chdn.

Ap dung phuong phap do séng dia chan
di tir trén xudng, st dung thiét bi GEODE
ctia hing GEOMETRICS do My san xuat.
Két qua do dugc thé hién tai bang 1, 2 va
céc hinh vé& 9, 10 (18y vi du két qua do tai
16 khoan CH-39)

V. Mot s6 két luan va Kkién nghi.

V.1 Két ludn

Phuong phdp khao sat dia vat ly da tur 1au
duoc ap dung trong khao sat dia chat
cong trinh phuc vu x4y dung cic cong
trinh thuy dién, thay loi, xay dung va cho
hiéu qua cao vé€ k¥ thuat va kinh t€. Viéc
ap dung két qua phuong phap khao sat dia
vat ly trong khao sat dia chat cong trinh
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mang tinh chat bé trg va chi phdi 14n nhau
trong két qua khao sat, cho phép lap duoc
nhiing tuong quan so sdnh cu thé cho nhiing
khu vuc cu thé trong pham vi khdo sit.

C6 thé can cin ci vao yéu cau cu thé clua
cong tac khao sat dia chit cong trinh & cac
giai doan khdo sdt cu thé ma bo tri céc
phuong phap khao sat dia vat 1y két hop
nhdm cung cdp du thong tin vé dia ky thuat
phuc vu thiét k& dong thoid ddp ung yéu ciu
vé tién do va giam chi phi khao sét.

V.1 Kién nghi.

Véi co so 1y thuyét va két qua thuc tién cua
cac phuong phéap dia vat ly, kién nghi xem
xét ap dung cic phuong phdp dia vat 1y trong
khao sat dia chit cong trinh phuc vu thiét ké
xay dung cac cong trinh giao thong van tai,
tru6c mat kién nghi 4p dung trong céc
truong hop cu thé nhu sau:

- Ap dung trong cong tic khéo st dia chét
cong trinh cho ham va tunel trén co s& két
hop véi ciac phuong phap khao sat khac
nham xac dinh ranh gidi 16p phu, dd phong
hoa va dic diém da goc.

- Ap dung trong cong tic khio sit tuyén di
qua céc khu vuc c6 phit trién vo phong héa
va cac khu vuc sut truot nham xac dinh
chinh xdc bé day 16p phl, ranh giGi da
phong héa da goc cling nhu mat trugt.

- Ap dung trong khu vuc dia hinh d4 voi c6
phat trién déi Karst nhim x4c dinh pham vi
phan b6 ciing nhu dic diém clia d6i karst.
Sau khi 4p dung cac phuong phép dia vat ly
trong khao séat dia chit cong trinh can phai
c6 su phan tich so sanh va rit ra két luan vé
cac két qua thu dugc.
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Hinh 7: Mat cit cét I6p dién trd theo két qua do sau dién khu virec nha mdy xi méng Dong
Lam — Phong Dién — Thira Thién — Hué
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Hinh 8: Mt cit cat 16p dién trd theo két qua do sau dién két hop két qua khoan va 1ay mau
khu vire nha mdy xi mang Dong Lam — Phong Dién — Thira Thién — Hué
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Bang 1: So liéu thi nghiém dia chan ghi dugc tai 16 khoan CH-39

CONG TRINH: NHA MAY XI MANG PONG LAM

Dosiu | npuonden | TR ginii | Thoigian i | GoREEE | SR vs
(m) | mdy thu (m) cua song P cua song S séng P séng S (m/s) (m/s)
msec. msec. msec. msec.
0 1.04 2.10 5.00 0.00 0.00
1 1.22 2.81 6.51 3.43 7.95 291.54 125.84
2 1.97 5.50 11.02 5.42 10.87 501.55 342.35
3 2.88 6.99 13.75 6.71 13.20 778.35 429.35
4 3.83 7.76 16.12 7.44 15.45 1375.66 444.54
5 4.81 8.55 18.51 8.22 17.79 1279.82 426.83
6 5.79 9.46 20.96 9.12 20.22 1102.11 411.99
7 6.77 10.22 22.98 9.89 22.24 1305.31 494.40
8 7.76 11.08 25.02 10.75 24.28 1157.80 488.95
9 8.76 11.85 27.04 11.53 26.31 1288.06 493.39
10 9.75 12.58 29.27 12.27 28.54 1357.13 448.11
11 10.75 13.27 30.67 12.96 29.96 1434.58 703.64
12 11.74 13.96 32.00 13.66 31.31 1436.20 740.63
13 12.74 14.66 33.46 14.37 32.79 1417.64 677.84
14 13.74 15.35 34.72 15.06 34.07 1438.82 782.86
15 14.73 16.04 36.17 15.76 35.53 1439.89 683.93
16 15.73 16.74 37.52 16.46 36.89 1420.69 733.90
17 16.73 17.43 38.91 17.15 38.29 1441.61 713.92
18 17.73 18.13 40.37 17.86 39.76 1422.11 680.90
19 18.73 18.82 41.67 18.55 41.07 1442.91 763.25
20 19.73 19.48 43.12 19.21 42.53 1507.85 686.23
21 20.72 20.03 44.23 19.77 43.65 1803.82 891.98
22 21.72 20.58 45.36 20.32 44.79 1804.98 877.23
23 22.72 21.12 46.51 20.86 45.95 1838.80 862.86
24 23.72 21.67 47.67 21.42 47.12 1806.92 856.06
25 24.72 22.21 48.85 21.96 48.30 1840.63 842.23
26 25.72 22.77 50.02 22.52 49.48 1776.69 849.67
27 26.72 23.32 51.13 23.08 50.60 1809.12 895.19
28 27.72 23.87 52.32 23.63 51.79 1809.71 836.26
29 28.72 24.44 53.48 24.20 52.96 1747.59 857.83
30 29.72 24.99 54.58 24.75 54.06 1810.71 904.21
31 30.72 25.52 55.76 25.29 55.25 1878.58 843.99
32 31.72 26.08 56.97 25.85 56.46 1779.63 823.52
33 32.72 26.61 58.16 26.38 57.66 1879.47 837.36
34 33.71 27.18 59.33 26.95 58.83 1749.42 851.67
35 34.71 27.74 60.43 2751 59.94 1780.59 905.37
36 35.71 28.29 61.53 28.07 61.04 1812.88 905.57
37 36.71 28.83 62.71 28.61 62.22 1846.37 844.99
38 37.71 29.38 63.82 29.16 63.34 1813.41 897.83
39 38.71 29.93 65.02 29.71 64.54 1813.64 831.29
40 39.71 30.47 66.15 30.25 65.67 1847.12 882.37
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Bang 2: Két qua thi nghiém dia chan 16 khoan CH-39
CONG TRINH: NHA MAY XI MANG PONG LAM

bo sau Vp Vs Mat do Modul cit Modul Young | Modul dan hoi Hé s6
(m) (m/s) (m/s) (g/cm3) (Kg/cm2) (Kg/cm?2) khai (Kg/cm2) | Poisson
0
1 291.54 125.84 1.90 306.81 850.18 1237.68 0.386
2 501.55 342.35 1.93 2306.63 4907.62 1875.18 0.064
3 778.35 429.35 1.95 3665.53 9393.44 7159.21 0.281
4 1375.66 444.54 2.00 4030.24 11620.80 33221.39 0.442
5 1279.82 426.83 2.00 3715.52 10681.56 28450.64 0.437
6 1102.11 411.99 2.03 3513.57 9969.97 20458.71 0.419
7 1305.31 494.40 2.00 4985.01 14120.11 28101.87 0.416
8 1157.80 488.95 2.00 4875.71 13568.84 20837.66 0.391
9 1288.06 493.39 2.00 4964.67 14040.29 27216.64 0.414
10 1357.13 448.11 2.00 4095.23 11784.58 32101.99 0.439
11 1434.58 703.64 1.93 9744.01 26145.25 27510.89 0.342
12 1436.20 740.63 1.930 10795.41 28475.34 26200.54 0.319
13 1417.64 677.84 1.93 9042.55 24447.58 27495.27 0.352
14 1438.82 782.86 1.93 12061.60 31112.38 24660.54 0.290
15 1439.89 683.93 1.96 9348.86 25322.85 28972.40 0.354
16 1420.69 733.90 1.960 10764.88 28376.37 25986.65 0.318
17 1441.61 713.92 1.96 10186.72 27250.13 27954.30 0.338
18 1422.11 680.90 1.96 9266.21 25042.58 28065.56 0.351
19 1442.91 763.25 1.96 11643.11 30405.84 26087.40 0.306
20 1507.85 686.23 1.96 9411.85 25776.92 32892.27 0.369
21 1803.82 891.98 2.40 19471.56 52112.30 53667.96 0.338
22 1804.98 877.23 2.40 18832.91 50674.75 54621.94 0.345
23 1838.80 862.86 2.40 18220.96 49517.73 58453.78 0.359
24 1806.92 856.06 2.50 18682.19 50639.63 58323.73 0.355
25 1840.63 842.23 2.50 18083.43 49461.34 62256.65 0.368
26 1776.69 849.67 2.50 18404.32 49755.68 55932.50 0.352
27 1809.12 895.19 2.50 20429.13 54663.52 56197.28 0.338
28 1809.71 836.26 2.50 17827.97 48643.47 59719.91 0.364
29 1747.59 857.83 2.50 18759.52 50323.68 52844.43 0.341
30 1810.71 904.21 2.60 21676.61 57828.62 58024.00 0.334
31 1878.58 843.99 2.60 18885.45 51880.45 68384.11 0.374
32 1779.63 823.52 2.60 17980.47 49670.00 69695.37 0.381
33 1879.47 837.36 2.60 18589.90 51165.80 68866.84 0.376
34 1749.42 851.67 2.60 19230.71 51718.65 55500.15 0.345
35 1780.59 905.37 2.60 21732.26 57619.02 55081.94 0.326
36 1812.88 905.57 2.60 21741.86 57996.82 58145.48 0.334
37 1846.37 844.99 2.60 18930.22 51775.48 65143.40 0.368
38 1813.41 897.83 2.60 21371.79 57175.29 58689.86 0.338
39 1813.64 831.29 2.60 18321.36 50091.24 62779.22 0.367
40 1847.12 882.37 2.60 20642.11 55823.11 62934.33 0.352
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