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Lun mat dat ving Nam Sai Gon va moi lién he
vo1 tang Holocen

V6 Minh Quan, Tran Anh T, Nguyén Giang Nam, L& Thanh Phong

V6 Thanh Long, Nguyén Huynh Thong, Nguyén Thé Pugc

Tém tit—Nam Sai Gon 12 vang dang d thi héa cé
tdc do manh mé ciia Thanh phé H Chi Minh. Day la
ving dét triing thip va c¢6 cdu trac dia chit yéu, vin
d@ sut lun ngay cang tré nén nghiém trong trong khu
vie nay. C6 it nghién ciru dé cap dén anh huwéng cia
sut lin dworc tién hanh trong khu vuwe. Bai bio nay dé
cip dén hién trang lan va dwa ra nhiing tién dé cho
viéc du bao lin trong khu vie nay. Két hop s liéu
khio sat lin ngoai hién truomg, 167 hé khoan khio
sat dia ky thuit cung véi phwong phap ndi suy
Kriging, két qua chi ra bé day l6p dit yéu ting
Holocen dao déng tir 6,5m dén 35m, va ting dit nay
¢6 twong quan chit véi tée d lun trung binh.

Tir khéa—Nam Sai Gon, lan mit dit, dé thi héa,
Kriging, Holocen, dat yéu.

1 GIOI THIEU

N am Sai Gon la khu vuc dang duoc tap trung
phat trién ctia Thanh phd H6 Chi Minh, véi
cac khu dan cu 16n va nhiéu tuyén giao thong
duong bo, duong thuy quan trong cta phia Nam.
Tuy nhién, Nam Sai Gon c6 dic diém dia chat
khong thuan 1gi cho viéc xay dung cong trinh cd
tai trong 16n. Hinh 1, khu vyc nghién ctru véi cao
d6 dia hinh thip va co tang dat yéu tudi Holocen
phan bd hau hét trong khu vuc vai chiéu day kha
16n. Pay 1a Iy do nhirng két qua nghién ciru gan
day nhan dinh réng nén dit & mot sd noi dang bi
IGn, biéu hién cua lun mat dat phic tap va dién

Ban thdo nhdn dwoc vao ngay 7 thang 8 nam 2017. Ban sia
d6i ban thao ngay 25 thang 12 nam 2017.

Nhom tac gia xin chan thanh cam on Pai hoc Quéc Gia
Thanh phd H Chi Minh da duyét va cap kinh phi cho chung t6i
thuc hién dé tai. Nghién ctru dugc tai trg boi Truong Pai hoc
Bach Khoa — Pai hoc Quéc Gia Tp. HCM trong khuén khé Dé
tai mi s C2017-20-23.

Trin Anh Ta, V& Minh Quéan, Nguyén Giang Nam, L&
Thanh Phong, V& Thanh Long, Nguyén Huynh Théng, Nguyén
Thé Pugc - Khoa K§ thuat Bia chat & Dau khi, Truong Dai
hoc Bach Khoa — Dai hoc Quéc Gia Tp. HCM (e-mail:
trantu37@gmail.com).

bién kho luong. [4]

Hién twong lun mat dit xay ra do cic nguyén
nhan v& cdu truc dia chét, tai trong cong trinh va
thoi gian ¢b két 1tn, nhung nguyén nhan chinh tai
khu vue 1a do ciu triic nén dia chit yéu dac trung
v6i 16p bun sét Holocen day. Vi vay, can phai co
nhitng danh gia, du doan vé bé day tang dat yéu
nay va kha niang gay lun dé phuc vu cho cong tac
quy hoach va phat trién co sé ha ting do thi dugc
phu hop.

Trong nghién ciru ndy phuong phap ndi suy
Kriging duoc sir dung dé xay dung ban dd ding
day ting dat yéu Holocen va trén co s¢ khao sat
lan thyc té dé dua ra cac mdi twong quan giita do
lun mat dét va bé day ting dat yéu.
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Hinh 1. Khu vyc nghién ctru

Két qua dugc tham khao tr mét s6 bai bao trong
va ngoai nudc trong do co6 bai bao cla tac gia Phan
Thi San Ha, L& Minh Son, d& tai “Ung dung
phuong phéap ndi suy Kriging khao sat sy phan bd
tang dat yéu tudi Holocene ¢ khu vuc noi thanh
thanh phé Ho Chi Minh”.
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2 PHUONG PHAP
21  Tailiéu

Thu thap, danh gia va xu 1y dir liéu ngudn 1a h6
khoan tir cic bao céo khao sat BPCCT va béo céo
khao sat dia chét, dia chét thiy van, cong trinh cta
céc dé tai nghién ctru khoa hoc véi 167 hé khoan
dugc thu thap, xu ly.

Quy udc tang dat yéu Holocen thudc khu vuc
nghién ciru chii yéu 1a bun sét xam den, xam xanh
va ¢ s6 SPT < 5. Cao d6 day cua 16p dat yéu dugc
xac dinh thong qua cao d6 mat dat, do sau xuat
hién va chiéu day cua 16p dat bun sét.

BANG 1
BANG MO TA THUQC TINH
Tén dir liéu Mo ta
STT S6 thi tu
Ki_Hieu Ki hiéu cua hd khoan
Vi Tri Dia chi cia ho khoan
Mo_Ta MO ta 16p dét bun sét
Chieu_Sau Chiéu sau 16p bun (don vi mét)
CD_Tren Cao d6 mat trén 16p bun (don vi mét)
CD_Duoi Cao d6 mat day 16p bun (don vi mét)
Chieu_Day Chiéu day 16p bun (don vi mét)
SPT S6 liéu SPT
X Toa d6 X (don vi mét)
Y Toa do Y (don vi mét)
Z Do cao mit dat Z (don vi mét)

Dit liéu hd khoan sau khi duoc thu thap, xir 1y
duéi dang cac bang thudc tinh trén nén MS Excel
nhu sau:

2.2 Phuong phap néi suy Kringing

Phuong phap Kriging khao sat mdi quan hé giira
su bién dong cua dir liéu vai cac thudc tinh theo vi
tri khong gian, tir tap dir liéu thuc t& c6 duge sir
dung m6 hinh toan dé ndi suy ra cac dit liéu thudc
tinh khéc trong ving ndi suy (Hinh 2).

DU LIEU KHONG
GIAN

DU LIEU
THUQC TINH

NOI SUY
KRINGING

A 4

KET QUA
& DPANH GIA

Hinh 2. So d6 phuong phap Kriging

2.3 Phwong phap khdo sat hién triecong

Phuong phép khdo sat hién truong nham muc
dich thu thap sb liéu, thong tin vé& hién tugng lan
va ldn - sut mat dat, didu kién tu nhién va cac hoat
dong nhan sinh & khu vuc nghién ctu cé anh
huéng truc tiép va gian tiép dén tai bién lin va lun
- sut.

Khao sat Iin dugc thuc hién sau khi hoan thanh
ban d6 déng day ting dat yéu. Xéac dinh 03 tuyén
khao sat voi do bién thién chidu day 16n cia ting
dat yéu:

+ Tuyén 1: Pudng Pham Hung
+ Tuyén 2: Puong Nguyén Hiru Tho
+ Tuyén 3: Puong Nguyén Luong Bang

Tong sé diém khao sat trén 3 tuyén khao sat 1a
27 vi tri véi sy x4c dinh toa do bang thiét bi GPS
cam tay Garmin 78. Hinh 3, ndi dung phiéu khao
sat. Hinh 4, 5 hinh anh khéo sat thuc té.

PHIEU KHAO SAT HIEN TRANG LUN CUA CAC CONG
TRINH, CO SO HA TANG

B GBE: et

D08 8%

Loai cong trinh, co soha ting

Dién tich ciia cong trinh, coséhating:

Cémz trinh, eo =3 ha ting hién dang cd bao hiduting

Thisi gian d5 568y dRmES .-

Dé sin ciia nén méng efa eéng tinhs

Thivi gian bat ddusdy mbim:

Hin qui ciia lin tic donz dén cong trinh, cosdhating:

€6 Lhai thic, sk dumg ngudn nuxée ngim, khoan gifng khing 7

Oeé O khéng
Néu 6, di khai thic, sir dung trong bao i ooooooveiee e
Chinh quyén dia phuong 43 6 the hign xi 1i hidn twong lin khéng?

Oss O khéng

Néu c6 i 4 20 1 bao nhign Bn va s 10800 oococeeoe e

Chil céng trinh, co 56 ha ting 43 c6 thye hidn xit I hif trong lin khéng 7
Ocs O khéng
Néu c6 i d3 i i baonhigu lin va nirthénior .........

Hinh 3. Phiéu khao sat
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MOT PHAN BANG DU LIEU HO KHOAN

BANG 2

N ) » o (}hiéu Chiéu Muc Chidu

TT Ky hiéu Vi tri Mo ta lép dat yeu sagj‘lé'p sﬁuv'dﬁt n!r(rc SPT X Y z day
un dap tinh

1 B892 Tan Thuin Pong, Q7 | Bun sét, xdm xanh, rit mém 10,5 2,3 - 2 608644,98 1191175,09 0,70 8,2
2 B894 Tén Thuén Déng, Q7 | Bun sét xam den 16,5 2,2 0,70 - 608547,71 1191351,18 0,70 14,3
3 B895 Tén Thuin Pong, Q7 | Bun sét mau xam den 11,6 1,6 0,30 1 608423,64 1191388,97 0,70 10,0
4 CiIs1 Tén Thuin Pong, Q7 | Bun sét mau xam den 11,5 15 1,50 - 608490,15 1190924,94 0,90 10,0
5 CIs2 Tén Thuén DPéng, Q7 | Bun sét xam den 11,5 15 1,50 - 608377,33 1190824,88 0,90 10,0
6 CIS3 Tén Thuén Pong, Q7 | Bun sét mau xam den 11,5 15 1,50 - 608293,41 1190710,12 0,90 10,0
Cls4 Tén Thuin DPong, Q7 | Bun sét xam den 11,5 15 1,50 - 608535,40 1190794,58 0,90 10,0
CIS5 Tén Thuan Déng, Q7 | Bun sét xam den 11,5 15 1,50 - 608423,58 1190636,76 0,90 10,0
9 CT274 Tan Thuén DPéng, Q7 | DAt dip, bun sét hitu co mau xam den 18,0 0,0 0,50 - 608662,29 1190221,19 0,90 18,0
10 CT275 Tén Thuan Bong Q7 Bun sét mau xam den 13n xac thuc vat 20,5 4,8 0,40 2 607892,03 1190113,08 0,90 15,7
11 CT276 Tén Thuan Bong Q7 Bun sét xam den 1an mun hitu co 13,0 15 1,50 3 607892,03 1190113,08 0,90 11,5
12 CT277 Tén Thuan Bong Q7 Dit dp bun sét xam den 14n it xac thyc vat 54 0,0 0,30 - 608091,74 1189992,59 0,80 54
13 CT278 Tén Thuan Bong Q7 Bun sét xam den 11,0 2,0 1,40 2 607931,29 1189812,98 1,00 9,0
14 CT279 Tén Thuin Pong Q7 Bun sét xam den 10,0 1,4 0,50 - 608131,59 1189932,49 0,80 8,6
15 CT288 Tan Thuin Pong Q7 Buin sét xam den 1an mun thyc vat 15,0 0,0 1,50 - 607892,03 1190113,08 0,90 15,0
16 CT821 Tan Thuan Pong Q7 Bun sét mau xam den dudi la sét pha 115 15 1,50 - 608446,92 1191478,27 0,70 10,0
17 CT822 Tan Thuin Pong Q7 Bun sét xam den 8,5 2,0 1,50 0 608630,68 1191378,82 0,70 6,5
18 H1159 Tan Thuin Pong Q7 Bun sét mau xam den 22,0 1,8 1,00 2 606938,66 1188746,90 0,80 20,2
19 H6249 Tan Thuin Pong Q7 Bun sét mau xam den 20,8 1,0 1,10 1 607684,54 1189134,17 0,80 19,8
20 H829 Tén Thuan DBéng Q7 Bun sét 1an hiru co mau xam den 32,5 2,8 0,60 - 608551,66 1191340,87 0,70 29,7
21 TaThl Tén Thuan DBéng Q7 Bun sét mau xam xanh xam den 1an hiru co 12,0 1,0 - - 608632,57 1191199,27 0,70 11,0

105



106 Science and Technology Development Journal, vol 20, no.K4- 2017

Hinh 4. Hinh anh khao sat

N A D
& C“ng'n_l&%.b% lan

Hinh 5. Hinh anh khao sat

3 KETQUA

3.1 Két qud néi suy tcing ddt yéu Holocen
Sau khi nhap bd dir liéu hd khoan da xu ly va

thé hién trén phan mém QGIS cho két qua nhu sau:

Tén Thin Béng

- b
Tin ThusnTay
TanKiéng g -

Vi tri hé khoan

[ «huveenghién ciu

Hinh 6. Phan b khéng gian cac hd khoan

S6 hé khoan trong khu vuc nghién ciru 1a: 167
hé phan bd khong dong déu trong d6 ving dai dién
dugc chon dé ndi suy c6 126 hd phan bd twong dbi
déu. Panh gia tip dit liéu miu qua cong cu
Geostatistical Analyst dé khao sat dic trung
thdng ké cua tap dir liéu chiéu day 16p dat bun &
mdi hé khoan [3].

Khdo sat dit lidu v6i cac loai biéu @6 Normal
QQPlot Trend Analysis. Khao sat cac dic trung
théng ké cho cac két qua tap dit liéu hd khoan
thoa didu kién dir liéu gan voi phan phdi chuan [4].

BANG 3
DAC TRUNG THONG KE CUA DU LIEU BAO GOM
TAT CA CAC HO KHOAN
Count 197
Min 6,5
Max 35
Mean 19,54
Std.Der 7,97
Skeuness 0,2628
Kurtosis 1,785
Lst Quartile 13,125
Median 18
3rd Quartile 27,5
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122 ,,é/
065 PRLL:

=215 22 185 11 055 0 055 11 165 22 275
Standard Normal Value

Hinh 8. D4 thi Trend line cta céc diém dit liéu

Hinh 7 va hinh 8 cho thdy: Trong biéu do
Normal QQ-Plot cic diém dir liéu phan bd doc
theo duong thing biéu d6 Trend line vai chiéu day
16p bun phan b c6 tinh lién tuc va ting dan theo
phia séng Sai Gon va séng Dong Nai; Do d6 ¢6 thé
thdy rang tap dir liéu bé day 16p bun tuan theo quy
luat phan phdi chudn theo khéong gian va theo
chiéu sau 16p bun [1].

St dung phuong phap ndi suy Kriging

Semivariogram/Covariance Modeling nhu hinh
bén dudi voi cac thong sb chinh nhu sau: Nugget =
8,8; Range = 849,8; Sill = 56,7 (Hinh 9).
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Hinh 9. DG thi Semivariogram

Sai s6 noi suy Kriging ting dat yéu trong khu
vuc nghién ctu dat & mic tuong dbi chip nhan
dugc. Vi vay c6 thé noi suy dé thanh lap ban dd
ding day tang dat yéu [4]. Két qua ndi suy nhu
sau:

s

Hinh 10. Két qua noi suy Kriging ting dit yéu

Chiéu day 16p dic trung: (don vi mét)
- 6.5-9.14

B 9.04-1135

18.06 —21.23

I 2132-2502
[ 1135-1320

B 2502-2056
13.20-1541

1541 18.06 B 2056 3500

Hinh 11. Két qua sai s ciia ndi suy Kriging

0.75 - 1.99
199 -3.03 Pl 549-653
3.03-390 I 653-777

) 390-162 Il 777-9.26

B 462-540 M o26- 1104
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Ban dd noi suy Kriging cho ta két qua ndi suy
tai mot vi tri bat ky trong khu vuc nghién ciru véi
sai s& cho phép. Két qua sai s6 noi suy cho thiy tai
cac diém it dir liéu h6 khoan thu thap thi cho két
qua sai s trong d6i 16n. Két qua ndi suy cho thiy
chidu day phan b trong khoang 65m dén 350m
trong d6 phd bién trong khoang 90-300m chiéu
day 16p dat yéu co tinh lién tuc ting tir phia Tay
hudng vé séng Sai Gon (Hinh 10, Hinh 11).

3.2 Twong quan giita lin mdt dat va tang dat
yéu Holocen

Vi tri cac diém khao sat theo tuyén duogc thé
hién dudi hinh 12 va bang 4:

Hinh 12. Vi tri cac diém khao sat theo tuyén

BANG 4
KET QUA KHAO SAT LUN
Thoi

. giandd | Do Téc do Chiéu
T Ki ~ , , N A
T hicu xay ln ln day dat

; dung (cm) | (cm/nam) | yéu (m)

(ndm)

1 | KsL1 7 12 17 16,4
2 | KsL2 3 9 3 22,9
3 | KSL3 8 16 2 11,8
4 | KSL4 4 125 31 17,0
5 | KSL5 5 8 16 16,8
6 | KSL6 3 7 23 19,1
7 | KSL7 6 11 18 16,7
8 | KSL8 3 6 2 19,1
9 | KSL9 7 20 29 17,5
10 | KSL10 3 12 4 30,7
11 | KSL11 3 9 3 24,5
12 | KSL12 6 6 1 12,8
13 | KSL13 6 5 0,8 12,0
14 | KSL14 6 7 1.2 13,9

Theo bang 4 cho thiy: méi quan hé giita ting
dat yéu va hién tugng lin mat dét duoc xac dinh
bang hé s6 twong quan giita hai thong s tée do lan
va chidu day ting dit yéu. Biéu dién qua hé sb

tuong quan r véi r cang 16n thi muc do tuong quan
cang cao. Biéu do hé so twong quan r nhu sau:
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Hinh 13. Biéu d hé s twong quan r

Hé sb tuong quan mau r2 = 07 cho thay c6 su
tuong quan twong dbi gitra cac gia tri toc do lun va
chidu day 16p dat yéu phuong trinh hdi quy tuyén
tinh duoc xac dinh cho hai théng sb 1 y=4,8x+7,6,
V6i y 1a chiéu day dat yéu (m) va x la tbc do lun
(cm/ndm) (Hinh 13).

4  KET LUAN

Két qua ndi suy bang phuong phap Kriging cho
thay:

Chiéu day 16p dat yéu trong khu vic nghién ctru
phan b khong ddng déu c6 xu hudng ting vé phia
song Sai Gon. Chiéu day thay doi tir 60 — 350m va
dugc chia thanh hai phan kha rd v6i khoang chiéu
day tor 5 —20m va tir 20 — 35m.

+ Chiéu day tir 5 — 20m: Chiém khoang 60%
dién tich trong khu vuc nghién ctru. P9 day tang
dat yéu dat murc trung binh vé6i tbe do lan tir 07 —
22 cm/nam do vay khong qua thuan lgi cho viéc
xay dung cac cong trinh co tai trong 16n.

+ Chiéu day tir 20 — 35m: Chiém khoang 40%
dién tich trong khu vuc nghién ctru. Lép bun
Holocen c6 chiéu day kha 16n gay ra kha ning lin
cao tir 27 — 40 cm/ndm. Vi vdy can tinh toan k§
khi quy hoach co sé ha ting truéc khi xdy dung
cac cong trinh tai trong lon.

Két qua phan tich cho thay c6 mbi trong quan
chat giita tc do lan mat dat trung binh voi chiéu
day cua ting dat yéu.
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Original subsidence in Saigon South and
relationship between subsidence with
Holocene layer

Minh Quan Vo, Anh Tu Tran, Giang Nam Nguyen, Phong Thanh Le

Thanh Long Vo, Huynh Thong Nguyen, Duoc The Nguyen

Abstract—Sai Gon South is the gateway area being
focused on developing urban infrastructure of Ho
Chi Minh city. However this area have a low-lying
terrain and weak geological structure. Therefore the
subsidence problems are very serious now due to the
urbanization. There is few research obtained to the
effects of subsidence in this area the study has been
carried out to assess the current situation and
forecast the ground subsidence in this area. The
study used the geo-statistics method of Kriging and
calculation method for subsidence. The interpolated
results of 167 boreholes showed the geologycal
weakness of the soil layer from 6.5 to 35m which has
correlation with the subsidence. (Coefficient r? = 0.7).

Index Terms—Saigon South Subsidence Kriging
Holocene weakness layer soil.
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