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TOMTAT

Trong bai b&o nay,dp thé tac gii trinh bay quandiém 6 mai tneong dia kv thudt va
phan chia @u tric méi teong dia ki thugt (kiéu, phe kiéu) phuc wu xay dmg céng trinh ngm.
Pong thi tién hanhdanh gia khai quéat kivning xay @ng, ching do cong trinh ngm thi cong
trong cacdon vi moi trwong dia ki thudt da phan chiaio.

|. Pt van dé

Cung \i sy gia ting e do d6 thi hoa q@ dat xay drng hy ngay cang bthu kep
nhanh choéng. ¥ tu cachdd thi loai 1 trec thwe Trunguong, thanh ph Da Ning dang
ra sic phin ddu ddy nhanh éc d6 do thi hoa va xay dng ha ting ky thuat dong b va
hién dal.

Nhu da biét, qua trinhdé thi hodd nhiéu nuée trén tié gisi ciing nhr & nudc ta
ludn ludndong hanh i su phéat sinh niéiu tdcdong tiéu arc céanh hrong xau dén
phéat trén kinh € - x& i va moi trrong $ng, dic biét 1a mn khan hem dit xay drng.
Do Ay, vin dé khai thac, 8 dung Hét va hop ly khéng gian ngm véi nhiéu muc dich
khac nhawdéi voi cac thanh ph lon & nuéc ta néi chung va thanh fba Ning noi
riéngda ty thanh n dé thoi su hién nay.

bé danh gia lrdc dau kha nang xay drg céng trinh ngm & cac [ phan 1anh
thé khac nhau (nuiddi, ddng king...), én tién hanh nghiéniw phan lai mdi truong
dia ky thuat khu wrc nghién é¢u. Pay ding 1a muc dich ma nhém tac gimudn giéi
thiéu bai bao di tén @i va nji dung ndi trén.

1. Khai quéat ¥ cdu tric dia chit vadia hinh -dja mgo khu wec thanh phd Pa Ning

a. C4u tracdia chit

Theo kin db dia chit va khoang & 1:200.000& Huéng Hoa - Hé - Pa Ning
[1] va cac béo céo kb satdia cHit cong trinh éa nhéu cong ty tr vin, khao sat — xay
dung, cu tricdia cHit khu wrc Da Ning cé caadon Vi dia ting chi yéu (tir du6i 1én)
sauday:
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- Pja tang:

+ Hé tang A Mrong (O, — OQiav). Pay l1a thanhdo da bén chit &én twéng da
phién luc dugc tach ra 3 ph hé tang. Thanh pin thanh hhc gdm: d& phén sericit —
clorit - thach anhda phén thach anh — micada hoa, catét dang quarzit, catét sericit,
da phén sétden,da phén sing...

+ Hé tang LongPai (Oz — Sld). Hé tang LongPai ciing gdm 3 phu hé tang va
la da tim tich bén chit yéu, cé du tao xen nlip da phan &p mong — trung binh &i da
phan phén. Thanh phn thach hoc dic trang bao gm: céat Kt, cat bt két sericit, da
phién sericit — clorit,da phién thach anh sericitda phén thach anh,da phén sét mau
den, cat bt két, bot két, thiu kinhda veéi.

+ Hé tang Tan LAm(Datl). Tham gia éu tao hé ting nay c6 2 ph hé tang phi
bt chinh hyp trén k& ting Longbai va bao §m: cat Kt, bot két, d& phén sét mau tim
gu, naudo, xam vang, it &n co cwi san két. Nudc dudi dat chi ton tai trong khe it va
rat nghéo.

+ Hé tang Ngi Hanh $n (C — Mh9. Hé ting duoc ciu tao tir d& voi hoa hoa
mau xam ting, xam Bng, it fon coda phén thach anh — sericit, quarzit phan phi

+ Tram tichbé Tir (Q). Tm tich Q bao §m céac thanhab séng, séng - Bn,
bién, bién - dam lay c6 twi tir Pleistocen &m dén Holocen man v6i bé day tr 1 - 3mo
ria dong king (chanddi, nai) dén 50 - 60 m (vang satdi). Thanh phn thach hyc dic
trung co: cat, cdi, soi, cat pha, sét pha, ivh c6 sét, bun, than bunieh hiru o, vo so
hén.

Trong thanhdo b roi trdm tich Q tang t nuéc dudi dat c6 hru luong g = 0,1 -
3,26 I/sm, & 6 thim K = 1,4 - 26,73 m/ngagém va nec nudc tinh cach mat dat 1 -
3,5m

- Magma xam ndip:

+ Phitc h¢ Dai Léc (Ga Didl) gom: granit biotit dng porphyr, granit 2 mica
dang porphyr, &u tao gneis.

+ Phizc h¢ Hdi Van (Ga Thv). Pay 1a phirc & magma cé én phan b rong
nhat, gdm: melanogranit biotit, granit biotit, granit 2 raigranitalaskit, granitaplit...

+ Phizc h¢ Ba Na(Ga BEbn) duoc dic trung king granit biotit, granit 2 mica,
granitaplit...

- Kién tgo va tan kin tgo:

V6 qua dat Ianh th thanh plb ba Ning b nhiéu h¢ thdng dat gay theo phong
gan & \ tuyén va phrong kinh tugn chia @t, lam gam tinh lién tic caa da, gam do
bén cia ching, niit 1a tao nén caalsi nat né ting caodd chia nroc. Pay 1a hém ha
trong xay ang cong trinh ndi chung va cdng trinhangnai riéng. Ngoai ra, kb dong
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xam nHip tré (phac e Ba Na&), chugn dong nang phanidkhdi tang ving ndi va s
vdng cing dia hao la niing béu hién chuyn dong tan kén tao, tuy khéng mnh nhing
can xem xét khi thit ké, thi cdng cong trinh rign.

b. Dia hinhdia nuo

Xét theo ngdn gdc va hinh thai tic lwong dia hinh 1anh th nghién &u bao
gom 3 kiéu:

- Bia hinh nui tdp — ndi trung binh ki tang, kén 1o, aiu tzo — béc mon:

NUi ciu tao tir d& xAm nkp, da bén chit, d& tim tich bc nguyén vaia carbonat
c6.do cao fr 150 - 200ién 1.400 - 1.500 musin doc tir 15 - 20 dén 30 - 35.

- Bia hinh g&dai boc mon:
Thanh pln dt da ciu tao goddi bao dm da bién chit, luc nguy@nbia hinh go
ddi cao tr 10 - 20dén 100 m, vai ni cao ton, do doc tir 10dén 20 — 25,

- ong hing duyén hi tich t da ngwn goc:

CAiu tao nénddng king tich tt duyén ki c6do cao tr 1 - 3 mdén 5 - 10 m ladat
mém roi cat, sn i, cat pha, sét pha, ibh cé sét, bun, than bun cé pgugic va twbi
khac nhau.

2. Phan chia @u trac méi trwong dia kj thugt céng trinh ngim lanh thé
nghién aru
a. Khai nem \é mdi tneong dia kv thudt phuc w xay deng cong trinh ngm

Chodén nay, mdi teong dia ky thuat con itduoc nha nghiénteu quan tam. Tt
vay, khéng nitng théu ar quan tam, ma conéhsd it tac gi con chradi sdu phan tich
toan dén mai turong dia ky thuat, nhit 1a méi tirong dia ky thuat cdng trinh ngm [5],
[8]. Theo PGS. TSKH. Bn Manh Lidu [5], mdi tirong dia ky thuat 1a phin trén cung
cua thach quyén bi bién d6i do tacdong tiéu ac va lau dai éa cac hat dong kinh ¢ -
cong trinh trong i trong tac Wi khi quyén, thuy quyén va sinh quén. PGS. TPoan
Thé Tuong [8] lai quan ném diéu kién dia ky thuat méi tredng 18nh tid 14 © hop céac
dic trung tinh clat cia méi trong dia chit cung \6i hé thdng tr nhién — K thuit va aia
cacdic trung trong tac gita ching trong Bt hé dia ky thuat - tw nhién Ianh th naodo.

Qua phan tich khai & v& méi teong dia ky thuat caa cac tac @i noi trén,
nhoém tac gi dua ra khai iim chung ¢ méi treong dia ky thuat céng trinh ngm nhr
sau: “Moi trong dia ky thuat cong trinh ngm |a pHin trén cung ga thach quyén bao
quanh cong trinh rgn vaduoc ciu tao tir cac thanhab dit da wi ngudn goc, thi gian
thanh 4o, thanh phn thach hoc, ciu tric, ti nam, dac diém kién tric - kén tao, tinh
chit co ly, diéu kién dia chit thuy van, cac qua trinkdia dong hrc khac nhau va cé én
tuong tac Wi hé thdng tr nhién - k¥ thuat khac,dong thyi c6 anh hrong quyét dinh dén
viéc lya cton loai hinh, quy md @ng nhr céng tac thit ké, thi céng, chng d& va sr
dung cong trinh ngm du kién xay drng”.
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b. Phan chia mai trong dia ki thudt cdng trinh ngm (MTPKTCTN)

Déi vai lanh thd nghién &u, nhém tac @i phan chia 24p: kiéu va phi kiéu moi
truong dia ky thuat cdng trinh ndm vai tiéu chi phan lei khac nhau saday:

- Kiéu MTPKTCTN la cip phan chiatau tién trén o so do bén cia dat da ciu
tao mdi trong dia ky thuat. Cu thé 1a dra vao g ton tai va quan B gitra cac &p dét da
c6 lién Kt cang (@da arng) vadat da khéng co lién & cang @it mém roi) theo phan
loai Xecgheev E. M. 1983. Ku MTDKTCTN duoc ky hiéu bing chir 6 La Ma (I, 11,
I...).

- Phu kiéu MTPDKTCTN dugc phan chiait kiéu theo ngén goc, thanh phn
thach hpc, dic diém ciu tao cia dat da va I8 day bp pha dat da khong co lién & cang.
Phu kiéu duoc b sung vao ky i kiéu bing cac clr cai throng (la, lib,...).

Dua vao cAc tiéu chi phanainéi trén, 18nh th thanh pb Pa Ning duoc phan
chia ra 3 kéu (I, 1l, Il) va 6 phu kiéu MTDKTCTN (la, Ib, Ic, Id, lla, lIb) vaduoc
minh ha ¢ hinh 1.

3. Panh gia khai quat khi nang xay deng, chéng dé cong trinh ngim thi cong
trong cac kéu, phu kidu MTPKTCTN lanh thé nghién atu

a. Kiéu, phy kieu MTDKTCTN trongda aing

- Phy kiéu la. Tham gia vaoaa tao phu kiéu la lada xam n#p granit, gabro
thuoc phrc k¢ Bai Loc (Ga Odl), phac ke Hai Van (Ga E&hv), phic ¢ Cha Val (Gb
Tscv), phic hé Ba Na (Ga Bbn). P4 c6 du tao khbi, phan 16 & thé nén. Pa cé arong
d6 khang nén cao,R= 1020 - 1250 kG/cfm crdng do khang kéo R= 40 - 60 kG/crh
hé sb kién & f = 10,2 - 12,5, &isH bién mém Ky, = 0,94 - 0,98, ddd dam bao 6n dinh
cong trinh ngm. Tuy nhién, dad bén cao nérioi hoi khdi lugng min phéata I6n, hiéu
qua s dung maydao Hm khoéng caoO day, co ti sr dung phrong phapdao mo,
phuong phép thi congam aia Ao. Tai nhitng viingdut gay chia at hoic doi nat né
taing cao @ xay ra tirot dat da vao cong trinh rign, buc nudc vao Bm ding nhr truot
dét da ing phi & cira ham.

- Phy kiéu Ib. Ph kiéu Ib duoc ciu tao tir d& phén bién chit hé ting A Vuong
(0, — Olav). D4 c6 R = 658 kG/cr, R, = 35 kG/cr, f = 6,58, K, = 0,85.D4 c6 tinh
phan phén, th® nim nghiéng,déi noi dc dung, cé ki nang xay ra tirot da vao Am
khi truc cong trinhdat theo duong phrong aia da haic sut vom khi tuc céng trinh
vudng goc i dudng phrong aia via. Trrot dat ciing xay ra ¢ cac ¢ra him dao qua
tang da phong hod anh va bp phi seon tan tichDdi véi phu kiéu Ib rit thuan tién cho
viéc ar dung phrong phapdao no, phrong phap NATM Kt hop maydao Hm TBM,
hiéu suit thi cdng cao. Tong tr nhe & phu kiéu la, & day trong cadsi dat gay, mit né
ting cao méc phong phi & gay ra hén twong buc nudc vao Bm khi thi cong va én
tré cong tac cbng dad cong trinh ngm.
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- Phy kiéu Ic. D4 diu tao pha kiéu Ic thwbc tram tich bén chit yéu va tdm tich
luc nguyén cacéhtang LongbPai (Os - Sld), hé tang Tan Lam (). N6i chungdé co
cdu tao phan &p, phan phin nim nghiéng va bcacdut gay kén tao xuyén ét. ba b
phong hoa rmh nén cé eong do kém ron d& phu kiéu b, nHit [ phu kiéu la. Do bén
R, =430 - 780 kG/ch R = 15 - 36 kG/crfy f= 4,3 - 7,8, i, = 0,65 - 0,9. S0di 2 phu
kiéu trén, cong trinh rign thi céng trong pinkiéu Ic kémdn dinh hon nhiéu vadoi hoi
phai chéng d& kip thoi. C6 thé sir dung phrong phapdao nmo, pheong phap NATM, k
ca phuong phap khiéntao Kt hop maydao Hm TBM. O day ding € gip hién tuong
nuge chay vao céng trinh nim trongdé khong lai trir kha nang buc nuée tir déi dut
gay ca nat.

- Phy kiéu Id. Trong ph kiéu nay chii yéu gip da voi b karst hod, at né, chia
nuoc. Pa c6 R = 750 kG/cm, R = 40 kG/cm, f = 7,5, K, = 0,92.Ddi véi da voi b
karst hoa c6 ththi cong cong trinh rign bing phrong phapdao nd (nd min), phrong
phap NATM Kt hop ke gidng, cldng, neo kp thoi tai nhitng doan hAm dao quada nit
né - karst hoa nmh. Tuy nhiéngday la thing cinh nén véc xay dmg cong trinh ngm
trong phu kiéu Id 5 rat han cté.

b. Kiéu, phs kieu MTDKTCTN trong &p dat phi khdng co lién & cing

- Phu kiéu lla. Dat da ciu tao nén ph kiéu lla gd>m, cat, an i, cat pha, sét pha,
it hon c6 sét, buni@ tdm tich Pleistocen, Holocen (anf3, mQdn, amQ? amQ?
va eQ) day dsi 20m phi tréndé arng da ngwén goc, da thanh phn trudc Q. Mot
tinh cHit co ly dit nhr sauyy = 1,84 - 1,96 T/ ¢ = 12 - 28, C = 0,02 - 0,26 kG/ch
hé sb thim K = 0,8 — 25m/ngagtém (céat va céat & soi), hé sd nha nugen = 0,11 - 0,17.

Trong dat cat i tang ttr nuéc ngim Vai ty luu lwong céac & khoan q = 0,04 -
0,5 I/sm. Mrc nu6e tinh im cach mit dat 0,5 - 5 m.

Déi v6i phu kiéu lla co tié thi cong ting phrong phapdao hao (¥ong trong
dat), pheong phéap khiénddo, plrong phéap kichiay va phrong phap ding chim. Do
tang dat mém roi day 10 - 20 m cha nxdc nén khi thi cdngasddi mat voi nuse chay
vao Him, Wi céat chiy, sut 16 ndc, vach cdng trinh..dong thyi phai chéng d& cdng
trinh ngim kip thoi két hop véi cong tac k thip muc nudc dudi dat phuc vu thi cong.

- Phu kiéu Ilb. Phu kiéu Ilb c6 k& day bp dit mém roi day tir 20dén 40m, ngoai
cac thanhdo trAm tich Q nix & phu kiéu lla, con gp bun sét, bun sét pha mg® va
ambQ? véi tinh chit co Iy nhue sau:y, = 1,61 - 1,65 T/ ¢ =3 -8, C = 0,02 - 0,05
kG/cnf. O day ngoai méc ngim con gip nudc ¢b ap i chiéu cao 6t ap b tinh
mat dat tro xubng 1a 5m (éc ap lrc yéu). Trongdét da phu kiéu 1lb nén & dung céac
phuong phép thi cdng nh phuong phapdao Hm, phrong phap ding chim, plrong
phapdao hao (rong trongdat), phrong phap khién, ptong phap kichidy. Tuy nhién,
trong thi cong & phai xur Iy kip thoi hién twong céat chy, buc day him, nuéc chay vao
ham, st |6 ham v.v...
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Hinh 1. S dé phan chia cac Ku, phy kiéu aiu trac méi terong dia ki thudt khu vec thanh pld Pa Ning
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- Kiéu IlI. Kiéu Ill duoc ciu tao tir tram tich bp pha da ngwn gic day tr 40 -
68 m phi trén bp da aing aia ke ting A Vuong ([, - O1av) va granit Hi Van (Ga
Tshv). Thanh phn thach toc cia t@m tich Pleistocen va Holocenichéu gdm cét fat
nho, cat trung, cat thd, itom cé sét pha, sét tan tich (eQudd dudi dit nim cach nat
dat 1 - 2 m va bnhiém min. O day ding gip cac vin dé dia cHit céng trinh khi thi céng
cong trinh ndm trong tr nhr & cac phu kiéu lla, 1lb d& dé cap & trén. Trong kiu IlI
nay nén & dung cac plrong phap thi cdng nh khiéndao, ddo hao (ong trongdat),
kich day, ha giéng chim, trongté phrong phéap kichidy cin két hop bién phap kb thap
muc nuée dudi dat.

1. K ét luan

Tur nhitng dfin liéu d& trinh bayo trén, nhém tac girat ra ndt sb két luan chi
yéu sauday:

1. MTDKTCTN la phin trén cung ¢a thach quyén bao quanh céng trinh &g
vaduoc ciu tao tir cAc thanhab dat da wi ngudon goc, twi, thanh pln thach hoc, ciu
trac, th ndm, dac diém kién tric - kén tao, tinh clit co ly, diéu kién dia cHit thuy van,
cac qué trinkija dong lec khac nhau va co éntuong tac Wi hé thong tr nhién - K
thuat khac,dong thyi quyét dinh dén viéc lya chon loai hinh, quy mé @ng nhr céng tac
thiét ké, thi cong cling d& va sr dung cong trinh ngm du kién xay drng.

2. Trén quardiém oo hoc dit da cong trinh ngm mai turong dia ky thuat cong
trinh ngim thanh ph Ba Ning duoc phan chia theo thbac kiéu va phi kiéu. Kiéu
MTDKTCTN duoc phan chia thedd bén cia dat da aia l6p da aing va bp dat mém
roi va quan B sip xép khoéng gian gia da aing vadat mém roi. Tur kiéu, dra vao
ngwn goc, thanh phn thach hoc, dic diém ciu tao cia dat da va & day bp pha dt
mém roi, chia tach ra it b phu kiéu MTDKTCTN. L&nh tld Ba Ning duoc phan chia
ra 3 kiu, 6 phu kiéu MTDKTCTN.

3. Tac gh da tién hanhdanh gia khai quéat khnang thi cdng va abng d& ciing
nhu kién ngh phuong phép thi cdng cong trinh 4y phu kp wi cac kéu, ph kiéu
MTDKTCTN d& phan chia. Trongo, cdng trinh ngm thi cong trong MPKTCTN
phu kiéu ladn dinh nHit so i cac phi kiéu Ib, Ic, Id con cac phkiéu lla, Ilb va kéu
Il diéu kién thi cdng, chng d& cong trinh ngm, nhit la phrong phéap thi cdng khéng
c6 sr khac nhawtang K.
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THE GEOTECHNICAL CLASSIFICATION
AND GENERAL ASSESSMENT OF POSSIBILITY FOR CONSTRUCTION
AND SUPPORT OF UNDERGROUND ENGINEERINGS EXCAVATING IN
THE CLASSIFIED GEOTECHNICAL ENVIRONMENT TYPES
AND SUBTYPES OF DANANG CITY TERRITORY

Nguyen Thanh, Hue University
Luong Tan Luc, Duy Tan University, Da Nang

SUMMARY

In this paper the authors would like to present ploént of view (conception) on the
geotechnical environment and the engineering géoieal classification of geotechnical
environment types and subtypes for undergound eagimgs. Simultaneously carrying the
general assessment of possibility for constructoa support of underground engineerings
excavating in those distributed geotechnical emrinent units.
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