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QUY HOACH XAY DUNG CONG TRINH KHU VUC HOI AN — QUANG NAM
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Toéom tat Viéc quy hoach sir dung ddt, quy hoach kién triic cong trinh can thong qua viéc dwa ra gidi
phdp nén méng phii hop cho khu vuee thanh phé Héi An tlnh Quang Nam diea vao cdc diéu kién dia mao,
dia chat cong trinh, diéu kién dia hinh cé xét dén cdc yeu 16 tai bién tw nhién danh hwong dén khu vue
nay trong qud khir ciing dwoc xem xét, ma muc tiéu huéng dén la xem xét, danh gid dwoc sirc chiu tdi
ciia nén dat ciia khu viee nghién ciru tiv @6 phuc vu tot cho viéc quy hoach xdy dung. Bai bdo nay ing
dung phwong phap AHP va GIS de thiét lgp ban d6 sirc chiu tai cua nén dat khu vue Héi An - Qudng
Nam. Két qua ldp dwegc ban do sé sw phii hop vé sike chiu tai doi véi méng ndng, mong coc dwong kinh

nho va mong coc dwong kinh I6n cho khu viee nghién ciru nay. o
Twr khéa: Strc chiu tai; ban d6 s6. quy hoach xay dung cong trinh; nén dat.

1. GIOI THIEU

Thanh phé Hoi An, tinh Quang Nam 1a trung
tam du lich cua tinh véi mat d6 dan cu 16n, theo
quy hoach chung thanh phé dén 2020, tim nhin
2025 dién tich thanh pho dugc mo rong dé khai
thac quy dat va tang dién tich phuc vu du lich theo
d6 toc do xay dung ciing ting theo.

Mic du tai liéu nghién ctru va s6 liéu 16 khoan
thu thap tir cac cong trinh trén dia ban Hoi An tuong
d6i nhiéu, nhung hau hét cac tai liéu nghién ctru con
mang tinh khai quat, mot sb d& tai da tién hanh
nghién ctu theo hudng chuyén sau danh gid tinh
chit x4y dung ciing nhu du bao sirc chiu tai cua dat
nén trong khu vuc (Nguyén Vian Trang, 1996; Db
Quang Thién, 2014). Tuy nhién, cac nghién ctru mai
chi dirng lai & danh gia strc chiu tai cho mong nong.
bé phu hop véi thuc trang xay dung hién nay & Hoi
An thi cin phai dua ra mot buc tranh tong thé vé stic
chiu tai nén dét cho céac loai mong sau va cac loai
cong trinh khac nhau cho toan thanh phd Hoi An dé
cac don vi tu van thiét ké, cac co quan quan 1y co thé
dua vao do dua cac giai phap mong phu hop voi
cong trinh xdy dung tir d6 gop phan danh gia quy
hoach xdy dung cong trinh cho tinh phu hgp, mang
lai hiéu qua kinh té, k¥ thuat cho céc du an.

Thong thudng phan mém GIS s& hd tro xir 1y,
phan tich khong gian nhanh chong, chinh xéc.
Trong khi AHP hd tro xac dinh trong s6 dua trén
muc do quan trong cua cac tiéu chi. St dung

! Truong Cao ding Cong nghé, Kinh té va Thuy loi mién Trung
? B¢ mén Pia 197 thuagt — Trieong Pai hoc Giao thong van tdi
? Vién Dia Chat
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phuong phap AHP nham giam tinh chi quan, tdn
dung duoc tri thirc, kinh nghiém ctia nhiéu chuyén
gia trong linh vuc nghién ctru.

Do @0, bai bdo nay ing dung phuong phap AHP
dé lap ban dd sb stre chiu tai cho khu viue Hoi An -
Quang Nam. Trén co so cac tai li€u thu thdp va khao
sat ciia nhom tac gia vé dia hinh, dia chat, dia chit
cong trinh, dia chat thuy van va hinh tru hd khoan tién
hanh phan tich danh gia sirc chiu tai ctua nén dat khu
vuc Hoi An - Quang Nam nhidm phuc vu quy hoach,
thiét ké cong trinh. Tir 46 dé xut cac giai phap mong
phtt hop voi cong trinh x4y dung, gop phan danh gia
quy hoach xay dung cong trinh cho phu hop.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phap khoan khao sat

Khoan khao sat dugc tién hanh cho 14 16 khoan
(LK1 dén LK14), xac dinh chi tiéu vat ly va co
hoc cua 14 16 khoan, thi nghiém dic biét co thi
nghiém nén c6 két, thi nghiém nén 3 truc UU, CU.
Ngoai ra nhom tac gia thu thap thém sb liéu dia
chat caa 269 15 khoan cho khu vuec.

2.2. Phuong phap tinh toan sirc chiu tai cua
nén dit va sirc chiu tai clia coc

Nghién ctru 1y thuyét tinh toan strc chiu tai, tir
do6 ap dung tinh toan sttc chiu tai cho khu vuc
nghién ctru.

e Gia thiét mong nong ¢ chiéu rong 4m va
chiéu sau chon mong 1 2m.

e Mong coc dudng kinh nho bé téng cbt thép
c6 duong kinh 400mm, chiéu dai coc 6-18m

e Mong coc duong kinh 16n 14 coc khoan nhdi
duong kinh D1000, chidu dai coc tir 6-18m tiy
thuoc dia tﬁng cua 16 khoan.
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Stre chiu tai cua mong néng, mong coc dudng
kinh nho va mong coc duong kinh 16n dugc tinh
theo TCVN 11823-2017 va phan mém Plaxis 3D
ban quyén. Ung dung két qua tinh toan strc chiu
tai dé xay dung Ban db Phu hop vé xdy dung cong
trinh twong Umg véi cac cong trinh cho khu vuc
thanh phd Hoi An.

2.3. Ung dung phuong phap AHP thiét 1ap
ban dd s6 phan bo sirc chiu tii khu vue Hi An
- Quing Nam

Qua trinh phan tich thir bac Analytic Hierarchy
Process (AHP) 1a mot ky thuat c6 céu trac dé to
chirc va phan tich cac quyét dinh phtic tap, dua
trén toan hoc va tam Iy hoc. N6 dwoc phat trién
boi Thomas L. Saaty vao nhitng nam 1970 va da
duogc nghién ciru va cai tién rong rai ké tir d6. N6
c6 ing dung dic biét trong viéc ra quyét dinh
nhém va dugc sir dung trén toan thé gidi trong
nhiéu tinh hudng quyét dinh, trong cac linh vuc
nhu hoach dinh chinh sach, kinh doanh, coéng
nghiép, y té, phong chdng thién tai va gido duc.

Mot trong nhitng cach tiép can duoc tmg dung
rong rii 1a phuong phap AHP dugc phat trién boi
Saaty (1987).

Trong nhirng nam qua, AHP da dugc su dung
trong nhiéu nghién cuu khac nhau vé danh gia
trong linh vuc tai nguyén moi truong. Willet and
Sharda (1991); Mar¢i¢, Kovacevi¢ (2013) da ung
dung AHP va GIS dé danh gia su phit hop vé mat
xd@y dung cong trinh. Thuat toan AHP dya trén cac
yéu t6 anh huong dén mot quyet dinh, thyc chat 1a
tién hanh lwa chon ra nhitng yéu t6 anh huong 16n
nhit dén viéc ra quyét dinh. Sau d6, mot ciu trac
thir bac dugc xay dung dé sip xép cac yéu tb da
chon theo timg cap bac khac nhau, tao tién dé cho
qua trinh so sanh cap gitta cac yéu to.

Qua vige tong hop cac s6 lidu nghién ciru, cac
tac gid thong nhit c6 tat ca 4 nhan té chinh tac
dong dén vi tri xay dung cong trinh trong vung
nghién ctru, viéc xac dinh trong s6 dong gop cua
cac nhan té nay 1a rat quan trong va anh huong
dén két qua xdy dung ban d6 phu hop vé mat xay
dung cong trinh trong khu vuc Hoi An - Quang
Nam. Cac tac gia su dung phu’ong phap phan tich
AHP v6i cac nhan t6 xét dén nhu sau:

e Strc chiu tai cua coc

¢ D0 sau muc nudc ngém

e Phan bb dit yéu

e Géc doc dia hinh

Nguyén Trung Kién (2017) dwa vao phuong phéap
phan tich thir bac AHP da dua ra cong thirc tinh do
nhay cam truot 1& theo cong thirc (1) nhu sau:
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Trong do: Ii — Tam quan trong ctia nhan t6 thir i

n- s0 lugng nhan t6 so sanh

Xjj— trong s6 (hay diém danh gia) cia 1p thir j
ctia nhan t6 thir i

S — Chi s6 tong hop nhay cam truot 1o

Pé biét dugc tam quan trong (I) can phai so sanh
cip gitta 2 yéu t6. Néu I = 1 nghia 1a 2 yéu t6 do
quan trong nhu nhau. Néu I = 3 nghia 1a ¢6 1 yéu t6
quan trong hon yéu t6 kia. Néu I=5; 7 hoac 9 thi ¢6
nghia 13 ¢6 1 yéu t6 quan trong hon nhiéu, rat nhiéu
(hodc v6 cung nhiéu) so véi yéu t6 con lai.

Dé xay dung ban dd phu hop vé xay dung cong
trinh, c6 thé ap dung cong thuce (1) ben trén, chia
cac lop trong moi chi ti€u thanh nam cap phu hop
vé mit xay dyng cong trinh la: Rét cao, cao, trung
binh, thdp va rat thip, thang diém danh gia chuan
theo bang nhu sau:

Bang 1. Thang diém chuén héa

Muc 36 phu
Nhom d6i hop vé mit | Diém dénh
tugng xay dung gia (Xy)
cong trinh
Nhoém 1 Rét cao 9
Nhom 2 Cao 7
Nhom 3 Trung binh 5
Nhom 4 Thap 3
Nhom 5 Rét thip 1

Trong bai bao nay 4p dung cong thirc (1), biéu
d6 phan phéi gia tri ctia 16p thong tin va cac thang
diém chuan hoa dé xay dung ban dd phu hop vé
mat xay dung cong trinh.

3. KET QUA TiNH TOAN

3.1. Dia chit va phan bo dt yéu khu vue

Dia chat khu vuc bao gdm ca dat roi va dat dinh
xen kep nhau. Tir két qua khao sat dia chit c6 thé
thanh 13p duoc ban dd cAu triic nén. Ban d6 céu
trac nén dat khu vue Hoi An duoc thanh lap trén co
s phan tich va hé théng hoa hang loat tai liéu
khoan khéao sat dia cht cong trinh — dia k¥ thuat
két hop voi ban dd dia chat, ban db diéu kién dia k¥
thuat va ban dd phan bd dat yéu ti 16 1/5000 ving
nghién ctru. Do vy, nhom tic gia cin cir vao bé
day ciia cac thanh tao dat yéu la tiéu chi dé phan
chia céc phu dang céu triic nén nhu sau: 1 - Dat yéu
cobéday<2m 2- BétyéucobédaytuQ 5m; 3
- Dit yéu c6 bé day tir 5 - 10 m; 4- Bat yéu c6 be
day >10 m. So d6 phan chia cac cap cdu trac nén
thé hién Hinh 1.
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Hinh 1. Ban do phdn ving dat yéu

Tir ban do dét yéu trén, c6 thé thay dét yéu chi
c6 khu vuc phuong Ctra Pai va Cam An khong co

su phan bd cua dat yéu, cac phuong con lai déu
ton tai cac 16p dat yéu. Lop dét yéu tai day chu
yéu 14 sét pha.

3.2. Sirc chiu tdi cia méng nong

Strc chiu tai ctia nén dét cho phep danh gia kha
nang mang tai cong trinh cua nén dat. Pay 1a mot
nhan t6 quan trong trong viéc xdy dung ban dd
phit hop vé mat xay dung cong trinh. Tir cac két
qua thi nghiém trong phong, &p dung cic cong
thirc tinh strc chiu tai cua Terzaghi thu dugc cac
ket qua stre chiu tai twong tng voi dang cu trac
nén nhu trong Bang 2 (Terzaghi, 1967).

Bang 2. Stre chiu tdi ctia mong nong theo cau tric nén

Phu dang ciu Suiéﬁhm Phu dang cAu triic Stre chiu2 tai Phu dang ciu Stre chiu2 tai
truc nén (kKN/m?) nén (kN/m”) truc nén (kN/m”)

I1Aal 614 ITAf2 642 ITAKS 256
11Aa2 52 1TAf3 310 1TAk6 826
11Aa3 52 1TIAf4 50 ITAk7 974
1TAa4 570 ITAfS 348 ITAKS 1476
ITIADb1 664 ITAf6 118 1IAIl 722
ITAb2 668 ITAg 1056 ITAI2 710
ITAc 930 1TIAh 148 ITAI3 68

ITAd1 652 ITAk1 1258 1TAT4 722
11Ad2 966 1TAk2 960 11Bal 1960
ITAe 560 1TAK3 821 [1Ba2 1536
ITAf1 662 1T1Ak4 508 1IBa3 1252

3.3. Strc chiu tii caa coc

Hinh 2 trinh bay két qua tinh toan strc chiu tai
ctia coc duong kinh nhd D400mm bang phian mém
Plaxis 3D cho 15 khoan 1. Chiéu dai coc la 12m.

o

Mo hinh tinh toan coc dwong kinh nho
trong Plaxis 3D (Lo khoan 1)

Céc 16 khoan con lai tinh toan twong tw. Két qua
tinh toan bang phan mém Plaxis 3D va theo ly
thuyét kha tuong dong nhau.

™ Quan h¢ Téitrong ~ B9 lin
— Quan hé Prliz

e

Két qua sire chiu tdi cia coc duong kinh
nho trong Plaxis 3D (Lo khoan 1)

Hinh 2. Két qud mé phong va tinh todn sire chiu tdi ciia coc bang Plaxis 3D (LK1)
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3.4. Thiét 1ap ban dd sé vé su phi hop xdy dung cho cic phwong 4n méng néng, méng coc

dwong kinh nhé va méng coc dwong kinh 16m
5 . 1

1

> S= 1+1+245 Xy + 1+142+45 Aoy + 1414245 Ay + 1#1+2+5 4 2)
2> S=0,625%X;; + 0,25% Xy + 0,125%X;5; + 0,125%Xy; 3)
Trong do6: Xs; - Diém dénh gid cia céc 16p thudc nhén t6

Xi; - Diém danh gia cua cac 16p thugc nhan to

b sdu myc nudc ngam;

Goc doc dia hinh; Xy - Piém danh gia cta cac 16p thuoc nhan to
X - Diém danh gia cua cac 16p thugc nhan t6  Strc chiu tai cua coc
Phéan bo dat yeu; S - Chi s0 tong hop pht hop vé xay dung cong trinh.

Bang 3. Phan cap va chuan héa chi tiéu sirc chiu tai

gpp | Mite dosite | Site chiu tai coc Stre chiu tai coc S“rigﬁfg“ntg;;“a Diém dénh
chiu tai duong kinh nho (kN) | duong kinh 16n (kN) (kKN/m?) gia (Xij)
1 RAt cao 1286,9 — 1461,9 1841,3 —2197.8 1960 - 1056 9
2 Cao 1182,9 — 1286,9 1651,8 — 1841,3 1056 - 722 7
3 | Trungbinh 1100,5 - 1182,9 1471,5 - 16518 722 - 348 5
4 Thap 930,8 — 1100,5 1188 — 1471,5 348 - 148 3
5 RAt thap 575,2- 930,8 700,3- 1188 148 - 50 1

BAN DO SUPHU HOP VE XAY DUNG CONG TRINH VOI MONG NONG KHU VUC THANH PHO HOT AN

BAN DO SUC CHIUTAL COC BUONG KINH LON KHU VUC THANH PHO HOLAN

CHU GIAL

Hinh 3. Ban do sw phit hop vé xdy dng cong trinh doi

Hinh 5. Ban do su phil hop vé xdy d. Sng trinh
voi mong nong khu viee Hoi An-Qudang Nam " an @0 Su piu 1op ve XAy aung cong trin

doi voi coc dwong kinh lom

BAN DO SUPHU HOP VE XAY DUNG CONG TRINH VOT COC DUONG KiINH NHO KHU VI'C THANH PHO HOIAN

Cin cir vao ban dd sy phu hop vé xdy dung
cong trinh rat ra cac két luan sau:

e Ddi voi mong coc duong kinh 16n, stc chiu
tai rat cao tap trung & cac phuong Cam An, Thanh
: Ha, Tan An, Cam Pho va Cam Nam. Sirc chiu tai
rat thdp ndm & cac phuong Cdm Chau, Cim
Thanh va Ctra Pai.

o Ddi véi mong coc dudng kinh nhé, stc chiu
tai rt cao tip trung chu yéu & cic phuong Cim
An, Thanh Ha, Tan An, CAm Pho, Son Phong.
Strc chiu tai rit thdp thude cac phudng Cam Chau,
Cam Nam, CaAm Thanh.

e Ddi voi mong ndng, strc chiu tai rat cao tap
trung & phuong Cira Pai, CAm An, Tan An, Cim

e wwe  wewE  wewe  eWe W WA WeEE  WeWE  WHE  WRmE  WHE  waE 2

Hinh 4. Ban do sw phit hop vé xdy dung cong trinh
doi voi coc duwong kinh nho
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Chau (néanAkS). Stre chiu tai rat cao nam & cac e Ung dung phuong phap phan tich thi bac
phuong Cam Thanh, Cam Nam, Minh An, Cam  AHP d3 thiét 14p duoc ban db sé phu hop vé xdy
Chau, Minh An (nén ITAI3).
4. KET LUAN . ,

Z oA . » o aA s A oa chinh xéac cao.

e D¢ xay dung ban do p}}u hop vé xay dung B3 xud e oidi bhi , i b .
cong trinh khu vuc Thanh ph6 Hoi An, cac tac gia ¢ ‘e Xu%t cac gla} p aP mf)ng p u hop Vol
sir dung 4 ban d6 thanh phan, bao gdm céc ban dd:  cong trinh xay dung, gop phan danh gia quy hoach
SI:IC chiu tai cua coc, dQ sfiu muyc nude ngam, goc XAy dung cdng trinh cho phu hgp.
doc dia hinh va phéan bo dat yeu.

dung cong trinh twong ing vaoi 03 loai moéng ¢6 do
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Abstract:
ESTABLISHMENT OF THE NUMERICAL MAP SHOWING THE BEARING CAPACITY
OF THE FOUNDATION FOR CONSTRUCTION PLANNING IN HOI AN - QUANG NAM

In Hoi An city, Quang Nam province, the planning of land use, architectural planning of structures
requires a suitable foundation solutions. It is necessary to base on the geomorphological, engineering
geological conditions. Additionally, the topological condition also considers the influence of natural
disasters in the past. The main objective is to consider and assess the bearing capacity of the foundation
in the study area to serve the construction planning purposes. This paper applied the analytic hierarchy
process (AHP) and geographical information system (GIS) techniques to establish the map showing the
soil bearing capacity of the foundation in Hoi An — Quang Nam area. The resulting map is suitable to
predict the bearing capacity of shallow foundations, small and large diameter pile foundation for this
study area.

Keywords: bearing capacity, numerical map, construction planning, soil foundation.
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