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Thanh phé Hué nam trong vung kinh té trong diém cua
mién Trung, la d6 thi loai I. Ngay nay Hué con duoc biét dén 1a
thanh phd ctia Festival. Noi day, hoat dong xay dung va chinh
trang do thi dang dién ra véi tbc d9 kha nhanh. Cau tric nén cong
trinh 1a mot phan khong thé tach roi trong méi truong dia chat,
no con la co so cho viéc qui hoach phat trién do thi, dinh hudng
trong khao sat dia chat cong trinh, thiét ké cong trinh. Cu trac
nén cong trinh khu vuc thanh phd Hué dugc phan chia thanh 3
kiéu, 4 phu kiéu, 3 dang cAu trac nén (CTN) trong gidi han chiéu
sau nghién ctru dén chiéu sdu ma moi truong dia chat chiu anh
hudng cia cac tac dong hoat dong kinh té - cong trinh 30m. Day
1a co so gitp cac nha qui hoach, xay dung quyét dinh chon, phan
b6 hop 1y cac cong trinh xay dung, gitip cac nha khao sat, thiét
ké chon phuong khao sat thich hop, khai thac hop 1y 1anh thd va
bao vé méi trudng dia chat bén vimg.

ABSTRACT

Hue city is located in the economic centre of central Viet
Nam. Nowadays, it's also known as the city of festivals.
Recently, the development of urban construction and building
renovation projects are now changing faster. The structural type
of geological background is an integral part of the geological
environment, and it is the logical base for urban planning and
development as well as for the orientation of geological
engineering investigation, sustainable building design. The
structural type of geological background in Hue city area is
divided into 3 types, 4 sub-types and 3 classes in the limitation
to examining depth in which geological environment is
influenced by economic - 30m constructional activities. The
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main result will be helpful for rational exploitation of the entire
territory and protection of the geological environment.

1. Pit van dé

Hién nay, trong qua trinh khai thac sir dung dat nén ¢ thanh phd Hué da c6 nhiéu biéu
hién khong hop 1y, lang phi, de doa tinh 6 on dinh cong trinh va tac dong xau dén moi truong dia
chat. C6 thé thay rang, céc cong trinh xay dung chu yéu dya trén nén kién triic d6 thi, chua chi
¥ dung muic dén mdi quan hé gitta ba bd phan cua cong trinh: nén - mong - két ciu bén trén
(cong trinh), hay ndi mét cach khach quan la quan h¢ gitra cong trinh va dat x@y dung. Chinh
vi thiéu cach nhin tong thé ndy di dan dén nhitng sai sot khong dang co trong thiét ké, thi cong
cac cong trinh xay dung, lam tang gia thanh céng trinh, thdm chi gay hu hong (lin nat)... Vi
vay viéc danh gia cac kiéu cdu tric nén cong trinh s& mang lai ¥ nghia 16n cho cac nha quan ly
dinh huéng nhanh trong qui hoach téng thé khong gian d6 thi, xy dung, phat trién kinh té - xa
héi vira phai dap tng cho giai doan trudc mit, vira c6 tdm nhin du bao phat trién bén viing, dap
g su phét trién di lén ctia thanh ph Hué hién tai va trong twong lai.

2. Co s6 ly thuyeét phan chia va danh gia cac ki€u cau tric nén
2.1. Khai ni¢m vé cdu tric nén

Céu trac nén dugc hiéu 1a ting dat phia bén dudi cong trinh, dugc dic trung bang nhiing
tinh chat dia chat cong trinh ctia chung va chiéu sau cho hét chiéu sau anh huong ctia cong trinh.

O Viét Nam hién nay co rat nhiéu tac gia da dua ra khai niém vé “CAu trac nén dat”
song ndi dung co ban ciia ciu tric nén twong ddi thong nhét. Tac gia Vii Cao Minh dua ra khai
niém vé “Céu tric dia co” va quan ni¢m “nhirng thé dia chat c6 lich str phat trién va ban chat
co hoc xac dinh duoc goi 13 nhitng cu tric dja co”. GS.TSKH T. Nguyen (1984) quan niém
ciu trac nén 1a “tang dat duogc sir dung lam nén cho cong trinh xay dung, dugc dac trung béng
nhiing quy luat phan bo theo chiéu sdu cac thanh phan tao dat da co lién két kién trac, nguon
gbc, tudi, thanh phan, cau tric, bé day, trang thai va tinh chat dia chat cong trinh khong giong
nhau”. GS.TSKH. Pham Van Ty (1999) thi dua ra khai ni¢ém “cau trac nén duoc hiéu 13 quan
hé sép xép khong gian cac thé dia chat (yéu td, 1op dat) ciu tao nen dat s6 luong dic diém hinh
dang kich thudc, thanh phan trang thai va tinh chat cac yéu t6 cdu thanh nay”. PGS.TS. Lé
Trong Thang (1995) quan niém “Cau triic nén 1a phan tuong tac cong trinh va phan dia chat,
dugc xéac dinh béi quy luat phan bo trong khong gian, kha ning bién doi theo thoi gian clia cac
thanh phan tao dit da, c6 tinh chit dia chét cong trinh xac dinh, dién ra trong vung anh huéng
cua cong trinh”. PGS.TS. P. H. Nguyen (2004), cdu triic nén theo nghia hep 601 v6i1 cong trinh
cu the la quan h¢ sap Xep khong gian cua cac lop dat d4, duoc dic trung boi s6 luong céac lop
dat nén, nguon gbc va tuo1 ctia ching, sy phan b6 trong khong gian, chleu sau bé day dic diém,
thanh phan kién trac cdu tao, trang thai va tinh chét co 1y ctia ching ndm trong ving twong tac
voi cong trinh (H. B. Nguyen, 1997; N. T. T. Nguyen, 2009; T. Nguyen, 1984; Pham, 2004).

Két qua nghién ctru thanh phan va tinh chat cta dét, dic biét ddi v6i loai dat yéu khong
thé phan 4nh dung kha ning xay dung cia ching trong ty nhién. Kha nang xay dung cua dat
chi co thé dugc danh gia dung trén co s¢ nghién clru day du cac dic diém dia chat cong trinh
clia cAu triic nén.

Trong thuc t& cong tac xay dung cong trinh cho thiy giita cong trinh, cdu trac nén va
moi trrong dia chat c6 quan hé mat thiét va tdc dong qua lai 1an nhau theo ca thoi gian va khong
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gian. Boi vy khai niém céu tric nén khong nhitng chi phan anh nhimg dic diém ciu trac dja
chat t6n tai mot cach khach quan trong pham vi anh hudng cia céng trinh ma con phan anh cac
dic diém dia chat cong trinh khac cila dat da trong mbi lién két giita cac don nguyén dia chat
cong trinh, quan hé sap xép ctia cac 16p dat da va mbi lién két cua chung trong khong gian.
Nhu vy, c6 thé khai quat “Cau tric nén 1a mot phan khong thé tach roi trong moi trudong
dja chét va chiu cac tac dong bién doi dién ra khong ngung bén dudi ban than cong trinh do”.
Quy luét phan bd trong khong gian cua cac thanh tao dat da phan anh mdi quan hé dia chét cua
chung. Day 1a két qua cta qu4 trinh thanh tao lich st tu nhién cta dat da. Kha nang bién doi
theo thoi gian cia cac thanh tao dat da ‘phan anh két qua tuong tac gitra cac yéu to cong trinh -
cAu tric nén va moi tru’(mg dia chat. Yéuté nay coy nghla rat quan trong trong viéc nghlen cuu
cac anh hudng cua su bién doi moi trudng dia chit dén cac qua trinh bién dang cuia cau tric nén
va cong trinh, cling nhu cic qua trinh tic dong nguoc lai. Vé mat khong gian, cAu triic nén cong
trinh duoc gidi han boi pham vi anh huéng ciia cong trinh theo ca chiéu sau 1dn chiéu rong
nhung chi yéu 14 theo chiéu sau (Das, 1987; H. B. Nguyen, 1997; N. T. T. Nguyen, 2009).

2.2. Co 56 phén chia cdc kiéu cau triic nén khu vwe Thanh pho Hué

Dic tinh va kha nang xay dung cua cic dang cdu tric nén luén duoc quyét dinh boi 5
yéu t6 sau:

Dia ting va thanh phan thach hoc:

Phén 4nh céc dic diém vé thanh phan dat d4 ciing nhu sy sip xép khong gian ctia chung.
Thuc té trong qué trinh khao sat dia chat cong trinh cho thdy, néu khéng phan anh day du cac
dic diém vé bat dong nhat dia tang s& co thé din dén sai 1am trong giai phép thiét ké, giy nén
su ¢b cong trinh.

Tinh chit co Iy ciia dit dd: Y éu t6 nay phan anh cac tinh chat vat Iy co hoc va kha ning
chiu tai trong cua dat trong cAu triic nén, thé hién céc tinh chat cua dit d6i v6i nude nhu tinh
trrong nd, co ngdt, tinh tham...

Nuwée dwéi dir: Nude dudi dat ton tai trong cac loai dat da khac nhau va c6 anh huong
nhat dinh dén dic tinh dia chét cong trinh clia ciu trac nén dt cling nhu qua trinh xay dyung
cong trinh.

MGéi trwong dia chit ké cdn céng trinh: Cong trinh, ciu trac nén va mdi trudng dia chit
ludn ton tai trong cac mbi lién hé 13n nhau theo ca khong gian va thoi gian. Cac cong trinh 16n
c¢6 thé thong qua ciu tric nén cong trinh gay nén su bién d6i dang ké ddi voi maoi trudong dia
chat xung quanh. Ngugc lai méi trudng dia chét, thong qua cau tric nén ciing co tac dong manh
m&, anh hudng dén diéu kién lam viéc cia cong trinh xay dung.

Cong trinh: Yéu tb cong trinh c6 y nghia xac dinh ranh gidi va kha ning bién dang ciia
cAu triic nén. Chiéu sau trung binh dugc chon 1a 30m.

Bén canh d6, phan loai ciu triic nén (CTN) phai dua trén cac nguyén tic thong nhat 13
x¢t kha nang on dinh cua nén dat dbi véi tac dong tir bén ngoai, thuan ti¢n cho viéc ap dung o
tat ca cac khu vuc dia chat. Mdi dang nén dic trung ¢ nhiing khu vuc khéac nhau cta vung
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nghién ctru, tuong tng voi cac mat cat dién hinh khong giong nhau. Cac murc cau truc nén cong
trinh dugc xéc 1ap theo cac ti€u chi sau:

Kiéu CTN = Phu kiéu CTN = Dang CTN céng trinh
2.3. Phén chia va ddnh gid cdc kiéu cau triic nén cong trinh khu viee thanh phé Hué

Trén co s& phan tich va hé thdng hoa hang loat céc tai liéu khao sat DCCT do tac gia
cha tri va thu thap & cic co quan khao sat thiét ké trén dia ban thanh phd Hué trong thoi gian
nghién ctru va cap nhat cho dén nay. Dé phén chia va danh gia cu trac nén trude hét phai dién
hinh héa cac 16p dat da dué6i dang cac so dd, mit cét, cot dia tﬁng dac trung dé phan biét cac
phurc hé dia tang - ngudn gbc, cac 16p dat dinh, dat roi, dat yéu khac nhau. Viéc phan chia cac
loai hinh cau trac nén khu vyc thanh phd Hué phai xuét phat trén quan diém DCCT va nén
moéng cong trinh. Theo tai liéu khoan khao sat DCCT trong pham vi thanh phd Hué cho thay,
trong gi¢i han chiéu sdu nghién ciru 30m c6 mit day di cac loai dat d4 co tudi, ngudn goc
thanh phan, trang thai va tinh chat co 1y khic nhau. Cac 16p dét da c6 tudi va thanh phan gan
gidng nhau (cing mot phu nhom) (T. Nguyen, 1984) thi 6 tinh chat gan gibng nhau. Cac 16p
dat thugc tram tich Dé tt thdng Holocen, thong Pleistocen c6 thanh phan, trang thai va tinh chét
co 1y khac nhau rat rd rét. Dé bot phuc tap khi dién hinh hoa trong viéc phan chia ciu trac nén,
trong pham vi khu vuc chi phan biét dat loai sét va dat cat. Cac dat c6 thanh phan tuong tu
nhung tudi khac nhau duoc coi 14 hai 16p khac nhau. Tir quan diém d6, khu vuc thanh phd Hué
duoc chia thanh 3 kiéu, 4 phu kiéu va 3 dang cAu tric nén cong trinh (chi tiét trinh bay & Hinh
1, Bang 1):

- Kiéu céu triic nén cong trinh (I, 1L, III) 12 bac cdu trac khai quat dau tién duoc phan
chia dya trén sy hién dién cac 16p dat da (16p dat da co lién két climg; 16p dat da khong co lién
két ctng; 16p dat da khong c6 lién két cimg phu trén 16p dat da co lién két cing theo phan loai
L.M. Xecgheev (1983) trong gidi han chiéu siu nghién ciru 30m.

- Phu ki€u cau tric nén cong trinh dugc chia tach tir ki€u cau truc nén cong trinh dua
vao sy c6 mit hay vang mit ting dat yéu theo phuong thang dung. Phuy kiéu ciu triic nén dat
duoc ky hi¢u bang chir cai hoa A, B, C cung vdéi ki hi€u kiéu cau triic nén cong trinh.

Nhu véy, tir kiéu dé phan ra cac phu kiéu tac gia dua vao murc d6 dong nhét, bé day 16p
mém roi va sy co mit hay thiéu Véng thanh tao dat yéu. Dua vao cac mit cit dia chét, dic tinh
DCCT cua cac 16p dat da dé chia ra cac phu kiéu CTNCT IA, IIA, IB, 1IB.

- Dang cau triic nén cong trinh dugc chia tach tir cac phu kiéu ciu trac nén cong trinh
trén co s¢ xem xét bé day tang dit yéu (6m; <6m). O day, chi phan chia dang c4u tric nén cong
trinh tir cac phu kiéu cdu trac nén cong trinh c6 dét yéu tham gia. Dang cdu trac nén dugc ky
hiéu bang chit thuong a, b, ¢ (N. T. T. Nguyen, 2009; Tran, 2005). Tt cac phu kiéu CTNCT
IA, TIA, IB, IIB trén co sé xem xét bé day tang dat yéu, cdu trac nén khu vuc nghién ctru ¢6 cac
dang CTNCT nhu sau [Aa, IAb, [IAa, ...( N. T. T. Nguyen, 2009; Pham, 2004).
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Bang 1

Bang thuyét minh cic kiéu CTN cong trinh khu vuc thanh phé Hué va phy can
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Nguédn: Két qua phan tich dit liéu cia nhém nghién ciru

2.3.1. Kiéu I

Kiéu CTN cong trinh ciu tao tir dat da khong co lién két cing (tram tich Dé Ti).

Kiéu CTN cong trinh dang xét chiém dién tich 16n nhat & ving nghién ctru, khoang
99km?, phan b chu yéu ¢ viung dong bang (<10m) va bai bdi tich tu. Trong mit cit dia chét
bao gém cac thanh tao dit roi, dat dinh, dat co thanh ph'?ln va trang thai dac biét tudi tur
Pleistocen ha - trung dén Holocen ngudn gdc bién, song - bién, song, séng - bién - dam lay.
Nudc dudi dat ton tai trong phu kiéu IA gom tang chira nuéc Holocen va Pleistocen. V&i mirc
d6 phong phu thudc loai trung binh, nudc t6n tai va van dong trong cac 15 hong cua dat da.
Chiéu sdu muc nude ngam thap, thuong <2,0m nén luu y dén vin dé nude chay vao hd mong
khi thi cong méng nong. Luu lugng nudc Q = 2,01 - 2,8 I/s, hé s6 thim K = 0,376-2,99m/ng.
Nudc thudc loai nhat vaoi dd téng khoang héa M = 0,14 - 0,445¢/1, 46 pH = 7,16-7,62. Tuy
nhién mot sb noi do khoang hoa tang 1én va chuyén sang nudc lg. Loai hinh hoa hoc chu yéu
cua nudc la clorua bicacbonat - natri hoac bicacbonat - clorua - natri. Nudc ¢6 tinh an mon CO»
va HCO:3, riéng ¢ phu kiéu IB nudc c6 tinh an mon CO2. Cang xudng sau luu luong nude cang
tang.

Dua vao su c6 mat hay khong c6 mat cua thanh tao dat yéu, kiéu CTN cong trinh I dugc
chia thanh cac phu kiéu sau:
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- Phu kiéu IA. La phy kiéu c6 mit thanh tao dat yéu tham gia vao CTN céng trinh.

Phu kiéu nay chiém phan 16n dién tich va trai dai tir dong bang Huong So, Huong Vinh
qua khu vuc Noi thanh vé V¥ Da dén dja phan xa Phu An - Phu My. Mat cat dién hinh cua phu
kiéu IA gom tram tich hé tang Phi Vang 16 trén mit voi bé day tir 0.5m dén 13.1m, tiép dén 1a
cac thanh tao thudc hé tﬁng Phu Bai day tir 8.4m dén 31.5m va phé‘m duéi 1a cac tram tich hé
tang Quang Dlen day dén 18.0m, dbi noi xen kep tram tich hé tang Pa Nang day 3.6m den
7.5m. Dit yeu ton tai & phu kiéu nay co nguon goc song - bién, song - bién - ddm 1Ay tudi
Holocen, hé tang Phu Bai ame21 pb vangudn goc song - bién hé tang Quang Pién amQlqd,
v6i bé day dat yéu bién doi manh, tir 2 - 3m dén 15m, tang dan tir trung tim thanh phd vé phia
cac dong bang lan can. Doc bo song Pong Ba, mot vai noi bé day dat yéu dat 20 dén trén 25m
(khu vuc Phu Hiép, Phu Binh), nén dat va moi truong dia chét c6 d6 6n dinh kém, rat nhay cam,
dé bi bién d6i trude cac tic dong bén ngoai va ¢ do lun rat 1on dudi tic dung cia tai trong cong
trinh.

Duya vao bé day thanh tao dat yéu (> 6.0m, < 6.0m), phu kiéu CTN cong trinh IA duoc
chia thanh 2 dang CTN cong trinh 1a TAa, Iab.

(I s allp € am2 Y
amQ]Bpp @D 244 phaa mbus ndem xamb, xim ving. 40 mbm - o cing  {am@! v )
Ol T, ndas ki, e, wdew v, wip, A8 chl e san sda o G )
l, B mit pha mbs wken canh, Uin v s, chigy (a0 b )

ﬂfﬂbQ‘] :pb Cit pha 1l v 26, rmibes xders e, xbp € amb b )

(T8 Seét phe milas wing ving &, dbo mbm { am b )
le&; (T Sét phas mau trkng ving 85 Sbo comg { amQ ) ps )

ACfr piha bl wein - Crang, chadm spn sde, ving, chl wom (el g 3
amQ a’ St phus tlln wpn 24i, rbe i tring loang ving 35, dba cimg - nOn Smg  { s, 47 )

19 B vt pha mins nbm b B v s, dbo chiy - chiy  { amh o §

(1D € hat trang e sgn wbi, mia ke bog, viog sghd, < {60 55 )

Hinh 2. So d6 khdi mat cit DPCCT dang CTN IAa
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Bang 2
Bang dic trung co 1y cac 16p dit thudc dang CTN 1Aa

Lop - Phu
liv‘p\za34537a7b89a1011
Chi tiéu
Cudi (>20 mm) - - - - - - 0.3 - - 2.3
S6i (20 - 2.0mm) 02 |27 - - | 61 ]03[146] 19| - | 134
Cat (2.0 -0.05mm) 24.9 [97.3]|19.7 [59.0] 303 | 19.7 | 85.1| 536 13.9] 84.3
Bui (0.05-0.005mm) 53.0| - |65234.5[503 515 - [302]51.8] -
Sét (<0.005mm) 219 - |150[65[ 133|285 - |143[343]| -
D6 4m (W,%) 29.0 [19.6]|52.4 [43.4] 302 | 203 | 223 | 21.2[394] 253
Chi s6 déo (Ip,%) 156 - |163 53124 |169] - | 69 |166] -
D6 sét (B) 065| - |1.04 [0.83] 068 |032| - |034[075] -
KLTTTN (yw, g/cm’) 1.87 |1.91]1.63 [1.67] 1.83 | 2.05]|1.93 |2.02|1.82] 1.92
KLTT khé (y, g/cm?®) 1.51 [1.60[1.01 [1.16] 141 | 1.70] 1.54 | 1.67 | 1.31 ] 1.53
KL riéng (A, g/em’) 2.70 (2.64|2.66 [2.67| 270 | 271 | 2.65 | 2.69 | 2.70 | 2.65
HE s6 rong (e,) 080 | - [1.52]1.29] 078 ]060] 071 ]0.71]1.046] 0.73
D6 bio hoa (G,%) 93.5 | - |94.7 [89.6] 99.3 | 92.6 [ 91.8 | 952 [ 98.8] 91.9
Luc dinh ket (C, kG/cm?) 0.15| - |0.05|0.09| 0.06 |0.095| - [0.123]0.105] -
Géc ndi ma sit (¢, dj) 8o44 | - |6°29 (9956 7920 |15011(27920]|10011( 6°25 | 26°31
Heé s6 nén lin (a;.2, cm¥kG) [0.032] 0.02[0.114]0.07 | 0.037] 0.02 |0.011]0.021] 0.09 | 0.02
MDTBD (E;.2, kG/cm?) 55.8 [71.5]15.5 [21.7] 56.6 | 61.1 | 1.24 | 72.5 | 27.6 | 72.1

Nguédn: Két qua phan tich dit liéu cia nhém nghién ciru

+ Dang CTN céng trinh IAa v6i bé day thanh tao dat yéu > > 6.0m, chiém dién tich
khoang 71km? trdi rong & dong bang Huong So, khu vuc ndi thanh vé dong bang Phu Vang,
Phu Mau. Thuyet minh, tinh chat co ly dic trung cia cac 16p dat thudc dang ciu triic nén IAa
va so d6 khoi mat cit DCCT dang CTN IAa duoc thé hién & Bang 1, Bang 2, Hinh 2 (Cac bao
c4o khao sat dia chat cong trinh khu virc thanh phd Hué tir ndm 2010 dén nay - S& Xay dung
tinh Thira Thién Hué; N. T. T. Nguyen, 2009).

+ Dang cdu triic nén cong trinh IAb c6 bé day thanh tao dit yéu < 6.0m, phan bd & bo
Nam s6ng Huong va phan nho khu vuc noi thanh Hué véi dién tich khoang 12.0km?. Tinh chat
co 1y ddc trung cua cac 16p dat thudc dang ciu triic nén IAb va so dd khéi mit cit DCCT dang
CTN IAb dugc thé hién & Bang 3, Hinh 3 (Céc bao cao khao sat dia chét cong trinh khu vuc
thanh phd Hué tir nim 2010 dén nay- S& Xay dung tinh Thira Thién Hué; N. T. T. Nguyen,
2009).
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£ nER )
D) D dip { &)} = PR ;
Q@ Sdt pha mi xhm wanh xlm ving. déo STl
b - o0 cimy { wm 1 ) "‘t. Phes Mihuder
G Cin plon mis e b, sben viang, doo { amQ ' pb ) g - a
() Bim 2dt pha i xim s, L v0 28, chine { amb O’ o83 T T
IAb Cis pha te v 5, mdus xben don, wbp € am L pb ) \ i

Se4 pha - bt pha miu rdng. chay { amQ ) pb )

(B8 Sét pha - ot pha miu trhng. Sombm (amQ g )

ame{Dv S pha - el pha mbu ko 860 etmg  { am}}" pb )
56t pha mu ko ving 35, Mo cimg (A pb ) gy
pv (T Sex pha Uin nhidu san 500, mibs sl tikng lomg 15 vang 80, simg {amQ, g ) |
1 i 5t pha miu xhe xenh U v o, doo chiy - chiy (s o )
ani:Q bb Gttt trung 1o san s0i, ik xim wing, ving aghd, sbp (MO i )
1 29 Cae pha chira dien san, sk vibong rght, nbu 46, xém g (02}
amQ: '2pb G2 Sex pha chin dien spn, miu ving. ad 65, xim tring. o cimg  ( £4Q )
Ct pivm = wés plae s dhbens o, v s 0, dm o { o )
am d Rdn v, ot s, bt ks nem kip mach thath anh, mis sl &b, tm gu, mic 38 not
].q 8 om - trung Binh, cang xubng st mi dO it nd giam din vi 6 cimg tng ddn (B0

Hinh 3. So d6 khéi mit cit PCCT dang CTN Iab

Bang 3
Béng dac trung co ly cac 16p dét thudc dang CTN Iab

i g LOp-PhRlop 50 | 35 | 4 | 5 |6a,b [6c,70|9ap | 10 | 11 |12a13] 120
Cudi (>20mm) - - - - - - - - | 03 . -
$51 (20 - 2.0mm) 0.2 31 | 03 | 48 | - |146 115 [14.7
Cat (2.0 - 0.05mm) 24.9 | 74.0 | 197 |50.0| 283 | 197 | 50.1 | 13.9 | 85.1 | 49.2 |37.0
B6i (0.05-0.005mm) 53.0 | 18.0 | 65.2 |34.5] 53.6 | 51.5 | 27.0 | 51.8| - |31.0 |36.7
Sét (<0.005mm) 219] 80 | 150 65 15.0 | 285 | 181|343 - | 83 |1L.6
D0 am (W,%) 29.0 | 284 | 52.4 |434] 30.2 | 203 | 195 | 39.4 | 22.3 | 18.7 |19.5
Chi sé déo Ip %) 156| - |163|53]| 124169104 |166| - | 67 |14.1
D6 s& (B) 0.65| - | 1.04]|083] 0.68]032]|035]075| - |032 |0.23
KLTTTN (, g/em?) 187 | 189 | 1.63 [1.67] 1.83 | 2.01 | 207 | 1.82 | 1.93 | 2.06 |2.03
KLTT kho (3, g/em?) 151 147 | 1.01 [1.16] 1.41 [ 1.69 | 1.71 | 131 | 1.54 | 1.78 |1.68
XL riéng (A, glem?) 270 | 2.67 | 2.66 |2.67| 2.69 | 2.69 | 2.69 | 2.70 | 2.65 | 2.67 |2.67
Hé s6 1ong (o) 0.80 | 0.81 | 1.52 |1.29] 0.78 | 0.65 | 0.54 |1.046] 0.71 | 0.64 |0.62
D5 bio hoa (G.%) 935 | 93.2 | 94.7 |89.6] 99.3 | 93.9 | 93.5 | 98.8 | 91.8 | 90.4 |91.3
Luc dinh ket (C, kG/m?) | 0.15 ] 0.11] 0.05 [0.09]0.106]0.110]0.202[0.105] - | 0.11 |0.17
Goc ndi ma sit (@, 40) 844 | 26907| 6°29 | 995610920 15901 | 13928] 6925 |27920(17956 [18938
T4 56 nén 1n (a1, cm?kG) |0.032] 0.03 |0.114]0.07|0.032[0.015]0.014] 0.09 [0.011]0.016 [0.018
MBTBD (E12 kG/em?) 558 ] 65.0] 15.5 |21.7] 58.8 | 86.1 | 83.5 | 27.6 | 1.24 |165.5 [164.0

Ngudn: Két qua phan tich dir liéu ctia nhom nghién ctru

Phuy kiéu IB. La phy kiéu khong c6 mit thanh tao dat yéu tham gia vao cau tric nén
cong trinh. Phy kiéu nay chiém dién tich khoang 14.5km? & géc phia T4y - Tay Bac viing nghién
ctru thudc dia phan xa Huong Long - Huong An. Trét ty dia ting bao gdm tram tich hé tang
Phu Bai amQ2'?pb 16 trén mit, bén dudi 1a cac tram tich song - bién tudi Plestocen trung -
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thuong hé ting Quang Pién amQ1%> g4 Tinh chat co 1y dic trung cua cac 16p dat thude dang
ciu trac nén IB va so d6 khéi mit cat PCCT dang CTN IB duoc thé hién ¢ Bang 4, Hinh 4
(Cac bao cao khao sat dia chit cong trinh khu vyc thanh phd Hué tir ndm 2010 dén nay-S¢ Xay
dung tinh Thira Thién Hué; N. T. T. Nguyen, 2009).

' m 8
e
EIHijpb g:::iummmm.um (smQph) () Choba chin dhm s v g, &, i g
(3) it g, o e o, i g, nbp, 51 cb i sem st (snQ 2915 S h e dhim s, s v, b &, e wing, o
amQud
Hinh 4. So d6 khéi mat cat DCCT phu kiéu CTN IB
Bang 4
Bang dic trung co 1y cac 16p dat thude phy kiéu CTN IB
Chi ticu = Ehy 1o 2a 3 9a 9b
Cudi (=20 mm) - - - -
S06i (20 - 2.0 mm) 0.2 2.7 3.2 4.4
Cat (2.0 - 0.05 mm) 24.9 7.3 61.2 54.1
Bui (0.05-0.005 mm) 53.0 - 28.2 27.4
Sét (<0.005 mm) 21.9 - 7.4 18.1
Pg§ am (W,%0) 29.0 19.6 20.3 15.5
Chi s6 déo (Ip,%6) 15.6 - 5.3 10.4
D6 sét (B) 0.65 - 0.32 0.35
KLTTTN (Yw, g/cm?3) 1.87 1.91 2.02 2.07
KLTT khé (yx, g/cm?) 1.51 1.60 1.70 1.71
KL riéng (A, g/cm?) 2.70 2.64 2.67 2.69
Heé s6 rong (eo) 0.80 - 0.56 0.54
P§ bao hoa (G.%20) 93.5 - 92.1 93.5
Luc dinh két (C, kG/cm?) 0.15 - 0.134 | 0.102
Goc ndi ma sat (¢, Ad) 10°40 - 15924 14028
Hé s6 nén Iun (a;.2, cm*/’kG) 0.032 0.02 0.015 0.014
MBPTBD (Ei.2, kG/cm?) 55.8 71.5 87.4 83.5

Nguon: Két qua phén tich dir liéu ctia nhom nghién ctru
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2.3.2. Kiéu Il

Kiéu CTN cong trinh cAu tao tir hai t6 hop thach hoc ddi véi trAm tich Dé TG (dét da
khong c6 lién két cimg) tro 1én phu trén dat da c6 lién két cing (da cing). Pay 1a noi chuyén
tiép giita dia hinh d6i nti va dong bang, cao do trung binh cta mit dét khoang 9 -12m. Kiéu
CTN nay tao thanh dang dai kéo dai tir dan Nam Giao - Tru’orng An vé huyen Huong Thuy Va
mot phan nhoé & khu vuc Long Hb - Long Tho. Pét yéu ton tai ¢ phu kiéu nay co nguon gbe
song - bién - dam lay tudi Holocen hé tang Phu Bai ambQ2'2ph. Mit cit dia chat bao gdm cac
thanh tao dat roi, dat dinh, dat c6 thanh phan, trang thai dac biét va dé co lién két cing. Thanh
phan dat yéu gém bun sét pha 1dn mun thue vat, cat pha 13n v6 so ¢ va cat hat trung xen kep
cac 16p mong bun cat pha. Thanh tao nay thuong c6 do am cao, d0 bén nho va tinh bién dang
16n. Bé day dit yéu bién doi trong pham vi hep < 6m.

Nudc dudi dat ton tai trong kiéu IT gdm tang chira nudc Holocen, Pleistocen va céc tang
chtra nude khe nit. Dt da c6 mirc 46 phong pha nude thudce loai trung binh dén nghéo. Nude
ton tai va van dong trong cac 16 héng va khe nirt ctia dat da. Vé tinh chat thuy lyc thude loai
nude khong ap, mot sé noi & dudi sdu chuyén sang loai nude co ap luc (ting chira nudc khe nirt
hé ting Tan Lam D1#/ va hé tang Co Bai D2.3¢b). Chiéu sdu myuc nudc ngdm xuit hién thuong
tir 2m dén hon 5m (khu vuc Truong An, dan Nam Giao). Nudc ¢6 tinh an mon CO» va HCO;.
Cang xudng sau luu lugng nude cang giam.

Dua vao su c6 mat hay khong c6 mat cua thanh tao dét yéu, kiéu cAu tric nén cong trinh
IT dugc chia thanh cac phu kiéu sau:

- Phu kiéu ITA. C6 mit thanh tao dat yéu tham gia vao céu triic nén cong trinh. Phu kiéu
nay phan bd trén dién tich khoang 4.0km? ¢ dia phan xa Thuy Biéu, Long Tho va mdt phan cua
khu vuc phuong Pic, phudng Truong An. Mt cat dién hinh ciia phu kiéu IIA gom hai phan,
bén trén 1a trAm tich hé tﬁng Pha Bai tudi Holocen va bén dudi 1a cac tram tich Devon, hé téng
Co Bai. Dt yéu ton tai & phu kiéu nay co ngudn gdc song - bién, song - bién - dam lay tudi
Holocen, hé ting Phu Bai ambQ2!ph. Thanh phan dat yéu gdm bun sét pha 1an vat chat hitu
co - vO s0, cat pha - sét pha 1an vat chét hitu co, sét mau xam xanh - vang véi bé day tuong doi
6n dinh (Bang 5). Pit yéu thudng c6 bé day < 6m nén & phu kiéu dang xét chi c6 dang ciu triic
nén cong trinh IIAb (Hinh 5) (Cac bao céo khao sat dia chat cong trinh khu vuc thanh phd Hué
tir nam 2010 dén nay - S& Xay dung tinh Thira Thién Hué; N. T. T. Nguyen, 2009).
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KIEU CAU TRUC NEN HHAb 20 gavie.

IIAb

ame;i"pb

amQ,pb
edQ B SR I U G g e e
Dazch T o e e

Hinh 5. So d6 khdi mat cat DCCT dang CTN I1Ab
Bang 5
Bang dic trung co 1y cac 16p dat thudc dang CTN IIAb

P LOp-YMIP) su | 2w | 3 | | ma | =m 9 11
Cudi (=20mm) . . - - - - . -
S6i (20 - 2.0mm) 0.2 - - 2.7 1.9 -
Cit (2.0 - 0.05mm) 249 | 740 [100 [ 197 ]19.7 [93.3 | 536 [15.3
Bui (0.05-0.005mm) 53.0 | 180 | - 65.2 | 65.2 e 30.2 |61.2
Sét (<0.005mm) 218 | ®D | = 150 [15.0 - 14.3 [23.5
D6 am (W,%0) 200 | 284 |18.9 | 524 |52.4 | 19.6 | 21.2 [32.6
Chi s6 déo (Ip,%) 15.6 . - 16.3 [16.3 - 6.9 [15.6
D6 sét (B) 0.65 . - 1.04 |1.04 - 0.34 |0.45
KLTTTN (Yw, gfcm®) 1.87 | 1.80 [1.93 | 1.63 [1.63 - 2.02 | 1.86
KLTT khé (i, g/fcm?) .51 | 1.47 [1.66 | .01 [1.01 - 1.67 |1.41
KL riéng (A, gfem’) 270 | 267 |2.65 | 2.66 |2.66 | 2.64 | 269 |2.70
Heé 56 rong (o) 0.80 | 0.81 |0.68 | 1.52 [1.52 - 0.71 [1.16
D6 bio hoa (G,%) 935 | 932 |89.6 | 947 [94.7 - 95.2 | 97.5
Luc dinh két (C, kG/cm?) 0.15 | o011 | - 0.05 | 0.05 - 0.123 [0.11
Géc ndi ma sét (¢, do) 3°44 | 16°07 R2917 | 629 | 6°29 o 10011 | 8952
Hé s6 nén lin (a2, cm¥kG) | 0.032 | 003 0.015 [0.114[0.114 | - 0.021 |0.045
MDTBD (E1.2, kG/cm?) 558 | 650 |99.2 | 155 [15.5 - 72.5 |45.6

Ngudn: Két qua phan tich dir liéu ctia nhom nghién ctru

- Phuy kiéu ITB. Khong c6 mit thanh tao dat yéu tham gia vao CTN cong trinh. Phu kiéu
nay chiém hau hét dién tich kiéu cau tric nén cong trinh II, kéo dai tir Truong An dén Thuy
Duong - Thuy Phuong - Thity Chau va phan nhé & goc phia Tay doc bo Song Huong thude dia
phan xa Long Ho. Tong dién tich ctia phu kiéu IIB khoang 25.5km?. Trong phu kiéu IIB ton tai
hai dang mit cat dia chat dién hinh (Bang 6, Hinh 6) duoc minh hoa nhu sau:

Mit cat I: Bén trén duoc phu boi tram tich song - bién tudi Holocen hé tang Phu Bai
amQ2'pb, tiép dén 14 cac trAm tich song - bién tudi Pleistocen trung - thugng hé tang Quéang
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Dién amQ1%3¢d va bén duéi 1a trim tich Devon hé ting Co Bai. Phy kiéu nay chiém dién tich
khoang 6.5km? phan bd mot phan nhé ¢ goc phia Tay doc b Séng Huong (Céac bao céo khao
sat dia chat cong trinh khu vuc thanh phd Hué tir nim 2010 dén nay - S¢ Xay dung tinh Thira
Thién Hué; N. T. T. Nguyen, 2009).

Mit cét II: Tram tich bién Pleistocen hé ting Pa Nang mQ1dn phu trén tram tich Dé Tu
khong phén chia edQ va dudi cing 13 cac trim tich Devon ha hé ting Tan Lam. Phy kiéu nay
chiém dién tich khoang 19km?, kéo dai tir Trudng An dén Thuy Duong - Thity Phuong - Thiy
Chau.

= E‘!\ Tu D
KIEU CAU TRUC NEN 1IB g

D pisy 1200}

A
T St pha s i xanh, xen ving. &60 mvden - deo cimg.
{aml e )
le dn B b b e manh, e wing. s (a8 )
TH (73 stphemicirdag visg 45, domim (am0'h)
aleqd (B) Gt pha hst min - sneng, s vy, i 9 wie chitvim () 7 )
(13 Ct phia - s pha chia daen 0, ving b 85, o cimg. (08Q)
edQ Sl (I8 540 vbi, sl bit e vem ke mach thach anh, i ol b, tin g, e 89 it
e b - i bish, chng v & ddn v & cimg. 4
Dl“ (D)

Hinh 6. So d6 khéi mit cat phu kiéu CTN IIB

Bang 6

Béang dac trung co 1y céac 16p dat thudce phu kieu CTN IIB
S ~Fa lop 2a 2h 7a 3 13
S6i(20 - 2.0mm) 0.2 z 3 - 137
Cat (2.0 - 0.05mm) 24 9 740 6.1 100 37.0
Bui (0.05-0. 005mm) j3ano 18.0 0.3 - 36.7
Sét (<0.005mrm) 219 80 503 = 11.6
B8 am (W,%) 290 28 4 133 17.9 19.5
Chi s6 déo (Ip, %) 156 an.z - 14.1
BEg sét (B) 0635 - 12 4 = 0.23
KLTTTN (%, gfcm?) 187 189 0.68 1.91 2.03
KLTT khd (%, gfcm?) 1.51 147 1.83 1.56 1.68
KL rigng (4, gcm®) 2.70 2467 141 2.65 2.67
HEe 50 rong (&) 080 nDEl 2.70 0.69 0.62
E'd bdo hoa (G,%5) 935 932 078 250 01.3
Luc dinh két (C, kG/cm?) 0.15 0.11 29 .3 - 0.17
Goc ndi ma sat (g, dd) §e44 1607 0.06 27925 158938
Heg so nén hin (a;.2, cm2/kG) 0.03az ona 720 0.012 0.018
MBPTBD (E;.o. kG/cm®) 358 65.5 0037 126.0 164.0

Ngudn: Két qua phan tich dir liéu ctia nhom nghién ctru
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2.3.3. Kiéu IIl

Pay 1a kiéu CTN cong trinh dic trung boi su tham gia chi yéu cua dat da co lién két
cling (d4) va duoc phu 1én trén 16p dat ¢ mém roi (tan - sudn tich edQ) mong < 2m. Kiéu CTN
cong trinh ndy phan bd phan 16n ¢ cac khu vuc go ddi cao, voi dic diém phan bd khong lién
tuc, nhu ¢ xa Huong Tho, Huong Binh, Thuy Xuan, va mot s6 noi & Truong An. Nude dudi
dat & CTN nay thudc tdng chtra nude khe nirt, c6 mirc d6 phong pha nude thude loai nghéo
hoic khong chira nudc. Tuy nhién vé mit xay dung, ddy 1a CTN cong trinh c6 tinh chat xay
dung t6t va trong qua trinh thiét ké, thi cong nén moéng khong phai cé cac giai phap cai tao dat
nhu d6i v6i cac CTN c¢6 su tdn tai cla cac thanh tao dét yéu noi trén. Nhung voi kiéu CTN III
do phan bé chu yéu ¢ khu vuc go ddi cao, goc doc 16n nén can chi ¥ dén kha ning xay ra cac
qué trinh suon dbc, dic biét vao mua mua 1i 16n.

Miit cat dién hinh thudc kiéu CTN III dugc minh hoa qua Hinh 7 véi tinh chét co ly dac
trung cia cac 16p dét thudc mat cat dién hinh cua CTN III nhu sau: Ham lugng cudi soi chiém
14.7%, cat chiém 37.0%, bui chiém 36.7% va sét chiém 11.6%; véi dd am W = 19.5%, chi s6
déo Ip = 14.1%, 46 sét B = 0.23, khoi lugng thé tich ty nhién w = 2.03g/cm’, k=1.68g/cm?, khoi
luong riéng = 2.67g/cm?, hé s6 rong eo= 0.62, dd bio hoa G = 91.3%, luc dinh két C =
0.17kG/cm?, gbc ndi ma sat = 18°38, hé s6 nén Itn al-2 = 0.018cm?/kG va mé dun téng bién
dang E1-2 = 164.0kG/cm?.

Hinh 7. So d6 khdi mat cit DCCT kiéu CTN III
3. Ban luan két qua
Tir cac két qua nghién ctru ¢6 thé rat ra mot s6 két luan sau:

- CTN dét khu vuc thanh pho Hué rat phuc tap, khong ddng nhét theo dién va d¢ sau.
Cac thanh tao BC c6 thanh phan cAu truc, tinh chit riéng va c6 mit tir dat mém yéu c6 chia
hitu co, hé ting Phu Bai va hé ting Quang Pién dén da cing thudc hé ting Tan Lam, hé tang
Co Bai. Céc thanh tao dat da trong khu vuc nghién ctru c6 tinh chat co 1y dap ting dugc kha
nang xay dung & cac mirc do khac nhau thuan lgi cho quy hoach thanh phé va xdy dung cong
trinh.
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- Trén nguyén tic xét kha nang 6n dinh cua nén dat ddi voi tac dong tur bén ngoai da
phan vung nghién ctru dugc chia thanh 3 kiéu, 4 phu kiéu va 3 dang ciu trac nén cong trinh.
Trong do6 kiéu cau tric nén I chiém phan 16n dién tich ving nghlen ciru. Bbi vai kiéu cau triic
nén I, II tuy theo tai trong va quy mo cong trinh ma lya chon giai phap méng néng, mong sau
két hop tuong chén bén trong bang coc ximang, coc bétong cbt thép, coc khoan nhoi hodc méng
coc (coc chéng, coc ma sat). Kiéu céu trac nén III c6 kha nang chiu tai kha t6t, c6 thé dat mong
cong trinh trén nén dét thién nhién ma khong can dén cac giai phap cai tao dat.

- Hién nay, theo dinh huéng qui hoach chung thanh phd Hué dén nam 2030 s& mo rong
va phat trién thanh phd vé phia Thuan An, Binh Dién, Huong Tra va Huong Thiy. Khu vuc
nay c6 mat phong phu cac kiéu cdu trac nén nhu [Aa, IAb, IB, IIAb, IIB. Do d6, van dé dat ra
1a phai lya chon giai phap moéng phu hop dam bao kinh té - k¥ thuét song tan dung duoc quy
dat xay dung mot cach hop 1y. Tuy theo tai trong va quy mé cong trinh ma lya chon giai phap
mong va phuong phdp cai tao nén mong hop 1y phai dam bao yéu cau vé k¥ thuat va kinh té
tuong Gmg véi cac kiéu cAu tric nen hién hitu. Day 1a co s¢ khoa hoc gitip cac nha quan ly dinh
huéng nhanh trong qui hoach tong thé, dap tmg diéu kién phat trién kinh té - xa hoi khu vure
nghién cuu.
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