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Dé tai nghién ctru cac giai phap cai tao mong ndéng cho cong trinh

Ngay nhan: 01/04/2025 khi thay d6i cong ning din dén gia ting tai trong. Qua trinh nghién ctru

Ngay nhan lai: 21/05/2025 bao gdm khao sat hién trang nén mong, danh gia kha péng chiu lyc hién
A -. ) hitu va phan tich anh hudng cua tai trong méi dén do on dinh cong trinh.
Duyét dang: 11/06/2025 Trén co so do, dé xuat cac giai phap k¥ thuat hop 1y nhu mé rong de mong,

gia cb nén dit, st dung vt lidu ting cudng hodc cai tao két céu mong
nhim nang cao kha nang ch1u luc va dam bao an toan. D& ta1 gop phan hd
T khéa: tro cOng tac cai tao, nang cap cong trinh cii dap tng yéu ciu sir dung méi
mong nong, cai tao mong, thay ~mot cach hicu qua va kinh te.
601 tai trong, gia cO nén, nang
cép cong trinh. . . . ABSTRACT .

The topic studies solutions for improving shallow foundations for
constructions when changing functions leads to increased loads. The
research process includes surveying the current status of the foundation,
evaluating the existing load-bearing capacity and analyzing the impact of
new loads on the stability of the construction. On that basis, the paper
proposes reasonable technical solutions such as expanding the foundation

Keywords: base, reinforcing the ground, using reinforcing materials or improving the
foundation structure to improve the load-bearing capacity and ensure
safety. The topic contributes to supporting the renovation and upgrading
of old constructions to meet new usage requirements in an effective and
economical manner.

shallow foundation, foundation
renovation, load change,
foundation reinforcement,
construction upgrade

1. Giéi thiéu

Trong thuc té x4y dung, viéc thay d6i cong ning cong trinh nhu ning tang, chuyén
d6i muc dich sir dung... thuong dan dén Su gia tang tai trong tac dung 1én mong. Néu mong
n6ng hién hitu khong con dap Gmg yéu cau chiu luc méi, can c6 cac giai phap gia cuong hop
ly dé dam bao an toan va hiéu qua sir dung 1au dai. P& tai nay tap trung nghién ctru va dé
Xudt cac giai phap gia cudng mong nong phu hop khi thay ddi cong ning cong trinh, nham
nang cao kha nang chiu tai va giam thiéu rai ro vé 6n dinh nén mong.

2. Co s6 1y thuyét

Khi cong trinh c6 nhu ciu nang tang, thay doi cong ning hodc cai tao két cau chiu
luc, hé thong mong ban dau s& phai tiép nhan mot phén tai trong vuot qua thiét ké ban dau.
Trong trudng hop nay, mong co nguy co mét 6n dinh, vuot qua kha nang chiu tai hodc gay
lin 1é€ch cuc bd. Vige cai tao mong 1a can thiét dé dam bao an toan, on dinh va kéo dai tudi
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tho cong trinh. Co s 1y thuyét dé danh gia va dé xuat giai phap cai tao bao gdm cac ndi dung
chinh sau:

2.1. Méng néng va dic diém lam viéc

Mong nong 12 loai méng ma diy méng dat gan mat dat tu nhién, chiéu sau chon moéng
thuong nhé hon chiéu rong méng. Mong néng bao gom céc loai phd bién nhu: méng don,
méng bang, méng be, thuong dugc st dung cho cac cong trinh c6 tai trong vira va nho, xay
dung trén nén dat c6 kha ning chiu luc tét.

Nguyén 1y 1am viéc ctia méng nong 1a truyén tai trong tir cong trinh xudng nén dat
theo phuong dimg, thong qua dién tich day mong. Nén dat dudi mong chiu nén, va mong
phai dugc thiét ké sao cho tng suat tic dung khong vuot qua ste chiu tai ciia nén dat, dong
thoi dam bao dd 1an trong gidi han cho phép.

Céc yéu td anh huong dén hiéu qua lam viéc cia ‘moéng ndng bao gom: loai dat, chi
tiéu co ly cua dat (goc ma sat trong, lyc dinh, mé dun bién dang...), myc nudc ngam, va tai
trong tmyen tir cong trinh.

2.2. Tai trong va sy thay doi tai trong cong trinh

Céc loai tai trong tac dong 1én nén mong bao gom:

Tinh tii: Trong luong ban than cong trinh nhu tuwong, san, mai...
Hoat tai: Do ngudi, thiét bi, vat dung bén trong cong trinh giy ra.
Tai trong mdi trudng: Giod, dong dat, ap luc nude, v.v.

Khi cong trinh thay d6i cong nang s dung (vi dy: thay do6i «cong nang su dung tir nha
& thanh xudng san xuat, showroom, nang thém tang; bo sung thiét bi nang nhu thang may,
mdy moc cong nghiép...), tai trong truyén xudng mong co thé tang dang ke Néu mong ban
dau khong duoc thlet ké dé chiu tai trong méi, s& dan dén tinh trang mat on dinh, lan khong
déu, hodc pha hoai nén mong.

Do @6, viéc phan tich lai tai trong va danh gia kha nang lam viéc ciia mong hién hitu
la rat can thi€t trong cac du an cai tao, nang cap cong trinh.

2.3. Tinh toan thiét ké méng nong
Budre 1: Xac dinh tai trong tic dung xuéng méng

Gom tai trong dimg (tinh), ngang (néu c6), md men, theo t6 hop tinh toan.

Gi4 tri tiéu chuan xac dinh theo cong thirc: A = i—tt ; kee — hé s6 vuot tai, 1iy trung
binh cho cac loai tai trong do két cAu bén trén 1a 1,15. N

Budc 2: Panh gia diéu kién dia chit, thity vin ctia khu vie xdy dung cong trinh

Thu thép s6 liéu vé dia tﬁng, chi tiéu co ly cia dat, muc nude ngﬁm

Budce 3: lwa chon loai méng phu hgp

Mong don, méng biang, mong bé tlly vao tai trong va diéu kién nén.

Buéc 4: Xac dinh chiéu siu dit méng

bat mong vao 16p dét 6n dinh, c6 strc chiu tai cao, tranh vung dat yéu téng mat, muc
nudc ngam lon, hodc nguy co x06i 16. Chiéu sau chdn mong toi thieu (theo TCVN 9362:2012):
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> 0,5 m voi dat tot, kho rdo, > 1,0 m néu c6 nudc ngam, dat yeu tang mat, > 1,2 m vdi mong
dudi ¢t chiu lyc 16n hodc noi c¢6 anh hudng moi truong.

Buwdc 5: Tinh strc chju tai ciia dat nén

Theo phuong phap Terzaghi, Meyerhof, hodc theo TCVN 10304:2014, theo tiéu
chuan TCXD9632:2012

Budce 5. Xac dinh kich thwée ddy méng
Dura vao tai trong va stic chiu tai cua dt.
- Tai trong tac dung ¢ mirc didy mong

i Tai trong thub’ng quy doi theo’ dO’Il’ vi luc: kN hodc Tén. Chuyén toan b tai tai chan
cdt vé tdm mong (c6 thé c6 mémen uon neu 1éch tam).
- Ap luc phan b duéi diy méng q (tai trong truyén xudng nén)
tc tc
qtc = N— = N
A L.B
Trong d6: A - dién tich ddy moéng so by, m2; L - canh dai cia ddy mong, (m), B -
canh ngan ctia day mong, (m).

- Nén méng 6n dinh khi
+ Néu tinh strc chiu tai mong tinh theo Tezaghi:

qtc < Qe
qgiax = 1 2qtk
+ Néu Strc chiu tai ciia dat nén tinh theo tiéu chuan TCXD9632:2012:

Mong chiu nén ding tam: qtC < q,, ; Mong chiu nén léch tam: {

, o R tc . e A4 n C]tc <R
Mong chiu nén ding tim: ™ < R; Mong chiu nén Igch tam: {
Qmax < 1,2R
Ttr diéu kién 6n dinh cho nén méng ta tim duoc kich thudc day mong hop 1.
Buéc 7. Kiém tra diéu kién lin
Theo TCXD9632:2012 tinh lan theo phwong phép cong lun cac phan td.
pe!

1 gl gl gl gl gl
1_P&+pPE  pE4pE PR +PR 1 pé! ] ]
> p&—"0 + + e ) Pg -2+ Pg pP5 +
tb 2 2 2 2

=>S=—x h; Z kiém tras < Sgh

2

Buéc 8. Tinh toan dd bén va ciu tao méng

- Kiém tra diéu kién choc thiing méng

Diéu kién 1 stic chdng choc thing phai khong nho hon luc giy choc thing:
N < Feoe = 0,75R hobyy

Trong do:

0,75 - hé sb thuc nghiém, ké dén su giam cuong do cia bé tong; R, - cuong do chiu
kéo ctia bé tong, (kPa);
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by, - trung binh cong chu vi day trén va day dudi thap cua thap choc thung trong
pham vi chiéu cao lam vi¢c cia mong, (m);h, - chieu cao 1am viéc ciia mong, (m).
- Chon chiéu day 16p bé tong bao vé:
v - khoang cach tur tam cdt thép tinh toan dén mép dudi ciia bé tong ddy mong, phu
thugc vao chleu day 1op bé tong bao v¢ (khi co 16p bé tong 16t thi apy = Scm; khi khéng co
16p bé tong 16t thi apy > 8cm.

- Tinh toan ndi lye va ¢t thép cho méng
C6t thép duoc tinh toan dé chiu md men udn do ap luc, phan lyc dat gy ra, quan
ni¢m canh mong nhu nhiing cong x6n dugc ngam vao cac tiét dién di qua chan cot.
, P . S 1
+ Tinh todn mémen cho méng chju nén ding tim : M = < (b, — b.)%b,,. PE
+ Tinh toan moémen cho mong chiu nén léch tam

Ap luc phan b mdi mép cong xon s& khac nhau, xac dinh mé men quanh mit ngam
I-I va II-II theo 2 phuong canh ngan va canh dai mép cd6 mong ctia dady mong.

: 1
M6 men theo phwong canh dai mat cat I-I: Mj_; = - L?.b,, (2P, — PfY)

. . 1
Mo men theo phwong canh ngan mit cat II-1I: M;;_;; = 5 B2.1,. Pt

M

- Tinh c6t thép: A = ———
0,9.hoRg

2.4. Cac phwong phap cii tao mong nong da dwgc dung

Cai tao mong nong 1a qua trinh ting cudong kha ning chiu lyc hodc thay doi dac tinh
k¥ thuat cua mong hi¢n hitu nham dam bao an toan cho cong trinh khi tai trong thay doi. Cac
phuong phap cai tao méng nong da dugc dung dudi day:

Phwong phap 1- M6 rong mong hién hiru: Tang dién tich ddy mong dé giam ap luc
tac dung 1én nén dat. Ap dung khi tai tang < 30%, khong c6 khong gian dao rong, co thé két
hop cay thép va do bé tong md rong. Uu diém don gian, kinh t¢.Khong hiéu quéa néu dat yéu
sau.

Phuwong phap 2 - Ciy thém méng phu va dim lién két: B6 sung cac méng phu &
hai bén méng chinh va lién két bang ddm mong dé chia tai. Ap dung khi khong thé pha méong
cil, cai thién phéan bd tai trong va giam lun léch. Uu diém thi cong dugc timg phan. Nhuoc
diém t6n dién tich, phirc tap két cu.

Phuong phap 3 - Dong coc mini xuyén qua moéng cit (Mini Pile): Coc bé tong cot
thép hodc thep duoc dong/ep xuyén qua méng ci, truyén tai xudng tang dat tot sau. Dung
khi dat yéu day va tai trong ting cao, pht hop noi khong gian thi céng han ché. Uu diém thi
cong nhanh, tai cao. Nhuoc diém gia thanh cao, rung/lan néu khong kiém soét tét.

Phwong phap 4 - Ha siu mong dén tang dat tot hon: Pao sdu dudi mong cii dé cham
dén 16p dét c6 stc chiu tai cao hon — x4y lai mong dudi sau hon. Dung khi dat t6t ndm gan
mong cil, két hop bé tong lai toan bo méng. Uu diém: khong can coc. Nhuoce diém rii ro
cao, phuc tap k¥ thuat.

Phuong phap 5 - Bé tong phut ap luc cao (Jet Grouting): Bom xi mang 1dng ap luc
cao vao dit nén — tao cot dat — xi ming c6 sire chiu tai 16n. Dung cho nén bun, sét yéu hoic
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c6 nudce, ¢ thé gia cd cuc bd dudi mong. Uu diém khong rung, thi cong linh hoat. Nhuoe
diém gia cao, yéu cau may moc chuyén dung.

Phwong phap 6 - Gia ¢d bang coc xi mang dat (CDM): Khoan trén dat nén véi xi
mang dé tao thanh cac coc CDM giip ting cudng nén dat, phu hop nén dat yéu sau, bun hitu
co. Ap dung dugc ca dudi cong trinh dang str dung. Uu diém ting strc chiu tai rd rét. Nhuoc
diém thi cong can kiém soat k§ chat luong tron.

Phuwong phip 7 - Thay dat yéu — dam chit lai mong: Pao bo 16p dat yéu dudi mong
va thay béng vat lidu tot (cat, ¢ dam) — dam chit timg 16p. Chi ap dung khi dat yéu mong
(=2m), dé thi cong, chi phi thap Uu diém don gian, hiéu qua néu diéu kién phit hop. Nhuoc
diém khong ding cho nén yéu sau hodc ¢ nude ngam.

Phuwong phap 8 - Gia cuong mong bang bé tong va ciy thép: Tang tiét dién mong
cii bang cach d6 thém bé tong, cdy thép — tang kha ning chiu tai. Thuong két hop voi mo
rong hodc ndng méng, giir lai mong cii — giam chi phi pha d&. Uu diém hiéu qua, tan dung
moéng cii. Nhuge diém doi hoi ky thuat cdy thép tt, thi cong phic tap hon.

3. Phwong phap nghién ciru
3.1. Phuong phap thu thap tai liéu

Tim hi€u va tong hop cac ti€u chuan, tai liéu khoa hoc, ludn van, va cong trinh thuc
tien lién quan dén mong nong va cai tao mong khi thay doi tai trong.

3.1.1. Céc tiéu chuén

Trong thiét ké va cai tao mong nong, can tuan thii cac quy chuan va tiéu chuan hién
hanh nhu: TCVN 9362:2012 — Thiét k¢ nén nha. TCVN 2737:2021 — Tai trong. TCVN
10304:2014 — Moéng coc (néu c¢6). TCVN 9437:2012 — Khéo sat dia ky thuat.

3.1.2. Cac cong trinh khoa hoc nghién ciru trong nwoc

- Nguyén Ba Ké (2010). Su cb nén moéng cong trinh: Phong tranh, sira chira, gia
cuong. NXB Xay dung. Cubn sach trinh bay cic nguyén nhan giy sy cd nén méng va dé
Xuét cac bién phap phong tranh, sra.

- Nguyén Viét Trung (2021). Nghién ctru két ciu mong coc 6ng thép lién try thi cong
nhanh cho cong trinh cau trong d6 thi & Viét Nam. Vién Khoa hoc Cong nghé Xay dung.
Nghién ciru dé cap dén viée sir dung coc dng thép lién try trong thi cong moéng nhanh, phu
hop vé6i diéu kién d6 thi hoa, ¢ thé ap dung trong cai tao mong nong dé dap tng tai trong
mai.

- Pham Hai Long (2014). Nghién ctru giai phap thi cong nén mong trong diéu kién
xay chen & khu vuc thanh phé Hai Phong. Luén van Thac si, Truong Pai hoc Kién trac Ha
Nbi. Luan vin phén tich cac giai phap thi cong nén mong trong diéu kién xay chen, dé xuat
cac phuong an phu hop véi dia chat khu vuc, c6 thé ap dung trong cai tao mong nong khi
thay doi cong ning cong trinh.

3.1.3. Cic céng trinh khoa hoc nghién citu quoc té

- Bowles, J.E. (2001). Foundation Analysis and Design. McGraw-Hill.
Cuon sach kinh dién cung cap nén tang ly thuyét va thuc hanh v€ phan tich va thiét k& mong,
bao gém cac phuong phép cai tao mong nong khi tai trong thay doi.
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- Terzaghi, K., Peck, R.B., & Mesri, G. (1996). Soil Mechanics in Engineering
Practice. Wiley. Tai li¢u trinh bay chi tiet vé co hoc dat va trng dung trong thiét ké nén mong,
cung cap cac phuong phap danh gia va cai tao méong ndng khi dicu kién tai trong thay doi.

Eurocode 7 (EN 1997-1:2004). Geotechnical Design — Part 1: General Rules. Tiéu
chuan chau Au cung cap cac quy dinh chung vé thict ké dia k¥ thuat, bao gdbm hudng dan
danh gia va cai tao mong nong khi c6 su thay doi vé tai trong cong trinh.

3.2. Phuong phap khao sat thye té

Khao sat hién trang cong trinh c6 thay doi cong ning; ghi nhan ciu tao méng, diéu
kién nén dat va tai trong mai.

3.2.1. Thu thdp va danh gid tai liéu hién trang

- HO so thiét ké cong trinh cii: ban v& két cdu mong, bao cdo khao sat dia chat (néu
co).

- Thong tin van hanh: tai trong thiét ké ban dau, cong ning sir dung, thoi gian st
dung, dau hi€u xuong cap.

- Thong tin vé yéu cau thay doi: tai trong méi, quy mo nang tang, thay doi chirc nang,
V.V.

- Muyc tiéu: Xac dinh sy chénh léch giita tai trong thiét ké ban dau va tai trong sau
khi thay doi — day la co s¢ dé danh gia nhu cau cai tao mong.

3.2.2. Khdo sdt thue dia va khdo sdt dia chit

- Khao sat két cdu mong hién hiru: Pao h kiém tra mong tai nhiéu vi tri, ghi nhan
loai méng, kich thudc, vat liéu, chiéu sau chon mong, danh gia hu hong (nut, 1an, x6i, an
mon...).

- Khao sat dia chat cong trinh: Khoan khao sat 23 hd sau dén 16p dat t6t, thi nghiém
hién truong: SPT, CPT, nén tinh, cdt canh, lay mau thi nghiém trong phong: xac dinh céc chi
tiéuy,c, ¢, e, W, E...

- Muc tiéu: Panh gia stc chiu tai ciia nén dat tu nhién va xac dinh tang dat phu hop
de truyén tai trong sau cai tao.

3.3. Phuong phap phéan tich danh gia

Phan tich strc chiu tai, do lin cia moéng hién trang trude va sau khi thay doi tai trong
bang cac cong thirc va ti€u chuan hién hanh.

- Tinh to4n tai trong cong trinh theo tiéu chuan TCVN 2737:2021: bao gm tai tinh,
hoat tai, tai trong tang thém sau cai tao. Kiém tra strc chiu tai cia dat nén theo phuong phap
Terzaghi, Meyerhof, hodc theo TCVN 10304:2014, theo ti€u chuan TCXD9632:2012

- Panh gia d6 an toan hién tai ciia nén mong: So sanh tai trong tic dung véi strc chiu
tai gigi han, kiém tra 1an nén moéng, 1an 1€ch néu cd, kiém tra kha nang choc thung mong,
kiém tra cot thép trong mong theo tiéu chuan TCXD9632:2012.

- Muc tiéu: Lam rd liéu méng cii con dii kha ning 1am viée hay khong khi tiép nhan
thém tai trong — va néu khong, cén cai tao nhu thé nao.

3.4. Phuwong phap tinh toan
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Tinh lai stc chiu tai mong sau cai tao, tinh toan lun tong va lan 1éch gitra cac mong,
phan tich phan bd tmg suét va chuyén vi. (kiém tra kha ning choc thung moéng, kiém tra cot
thép trong mong).

Muc tiéu: Xac minh phuong an cai tao 13 hop 1y va dam bao on dinh dai han.
3.5. Phuong phap dé xuit giai phap ky thuit
Pua ra phuong an cai tao mong toi uu (mo rong, gia ¢d nén, két hop méng moi...)

dwa trén két qua phan tich va diéu kién thyc té. Muc tiéu: Dé xuat cac giai phap co tinh kha
thi trong thi cong, dam bao an toan k¥ thuat va hiéu qua kinh té.

3.6. Quy trinh lwa chon gidi phap

Budce 1. Khao sat va thu thap dit 1i€u hién trang

Dja chét nén moéng hién hitu (dia tﬁng, SPT, muc nude ngﬁm. ..). Loai moéng va kich
thude mong cii (moéng don, bang, be, coc...). K&t cau hién tai: sb tﬁng, tai trong hién hiru.
Thay d6i cong ning: ting ting, thay doi hoat tai, tai trong may...Hién tugng hu hong/méo
mong/lan nghiéng (néu c).

Budce 2. Danh gia kha nang chiu tadi mong hién hitu

Tinh toan lai kha ning chiu tai cia méng va nén dat theo tiéu chuan hién hanh. So
sanh véi tai trong méi sau cai tao. Xac dinh mirc d6 thiéu hut (néu c6): Nho hon 15% — Cé
thé ting cuong don gian (bé tong bu, dém cat...). Tir 15-50% — Can gia cuong méng. Lén
hon 50% hodc dét yéu siu — Can bd sung hé mong méi hodc thay thé toan phan.

Buére 3. Xac dinh diéu kién thi cong thuc té

Khong gian thi cong (mat bang, cong trinh 1ién k&). Mirc d6 anh hudng khi dao mong.
Kha nang tiép cdn may moc, phuong tién (xe ciu, may ép coc...). Thoi gian thi cong, ngan
sach dau tu.

Buwéc 4. Chon giai phap phu hop theo ti€u chi sau

+ Mtrc d¢ ting tai: Tai ting it — mo rong, ting chiéu day méng. Tai ting nhidu —
coc phu, méng méi.

+ Chiéu sau 16p dat t6t: Dat tot nong — thay dat, mé rong mong. it tot sdu — mini
pile, jet grouting.

+ Mt bang va két cdu xung quanh: Hep — CDM, mini pile. Rong — md rong moéng
hodc coc khoan.

+ Piéu kién nude ngdm: Cao — wu tién coc, jet grouting. Thap — co thé thay dat,
dam chit duoc.

+ Chi phi, thoi gian: Han ché — dung phuong an don gian. Khong gidi han — ap
dung k¥ thuat cao hon.

+ Kha ning giit nguyén két cau cii: Can giit mong cii — gia cudng, cy thép. Khong
git — dao thay toan by mong.

Buwéec 5. Tinh toan so bg va phan tich phuong an

Tinh toan so bd cac giai phap kha thi: Strc chiu tai sau gia cd. Do lun du kién. Kha
nang thi cong thuc té. So sanh va lua chon theo tiéu chi ky thuét — kinh té.
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Budre 6. Lap ho so ky thuat — thiét ké chi tiét

Ban vé thiét ké gia cuong mong (CAD). Thuyét minh tinh todn mong sau cai tao.
Bién phap thi cong — bao vé mong hién hiru. Dy toan va tién do thi cong.

Budc 7. Thi cong — kiém tra — nghiém thu

Trién khai diing quy trinh thi cong da thiét ké. Kiém tra chit luong thép, bé tong,
coc...Thir tai (néu can) — nghiém thu va dua vao st dung.

3.6. Vidu

- Thoéng tin cong trinh hién trang

+ Cong trinh: Nha dan dung 2 tang (hién trang). Loai méng: Méng don BTCT, kich
thude 1.2m X 1.2m, séu 1.5m. Tai trong thiét ké ban dau (Ntk): 150 kN. DAt nén sét cung,
y = 18kN/m3, ¢ = 45kPa, ¢ = 10°.

- Thay d6i cong ning: Cong trinh dwogc cai tao thanh nha 3 tang + mai BTCT. Tai
trong tinh toan sau cai tao (Ntk mai): 280 kN (tang 87%)

- Kiém tra kha ning chiu tai cia mong hién trang;
+ Str dung cong thirc Terzaghi (méng néng): Stc chiu tai quy doi (Ry,).
R, = cN¢ + yD¢Ng + 0,5YBN,
Vi hé s6 Terzaghi cho méng bang (¢ = 10°): N, = 9,6; Ng =25 N, =08
Thay vao cong thic:R, =45x9,6 +18x1,5x2,54+0,5x18x1,2x0,8 = 508,14kPa
Dién tich méng: A = 1,2x 1,2 = 1,44m? => Py, = 508,14 x 1,44 = 732kN
=> Sirc chiu tai hién tai cia méng van 16n hon tai trong méi (280 kN < 732 kN)

Tuy nhién, dé dam béao an toan lau dai, giam lun va ng suat khong déu khi nang tang
— Van can gia cudng mong.

Lua chon glal phap gia cuong moéng noéng: Giai phap chon gia cuong bang mé rong
dé mong va tang chiéu sdu moéng. Mo rong kich thudc mong tir 1.2 x 1.2m — 2.0 x 2.0m,
tang chidu sau tir 1.5m — 2.2m. B6 sung 16p bé tong mong mai (M250, chidu day 20cm).
Chén thém coc tre/vi coc BTCT néu can ting do cling

- Tinh toan lai strc chiu tai sau khi gia cuong:
R, =45x9,6 +18x2,2x2,5+0,5x18 x 2 x 0,8 = 545,4kPa
Dién tich méng: Apgi = 2x2 = 4m? => Py, = 5454 x4 = 2181,6kN
=> Du sure chiu tai cho tai trong sau cai tao (280 kN)
- Két luan:

+ Kha nang chiu tai cia mong hién trang du cho tai trong mai, nhung d¢ ddm bao 6n
dinh, nén gia cudng mé rong d¢ moéng + tang chiéu sau.

+Néu nén yéu/lun khong déu: c6 thé két hop thém coc tre hodc coc ép nhod (micropile)
de chuyén tai xuong sau hon.

4. Két qua nghién ctru va thao luin
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4.1. Két qua nghién ciru

- Pi tong hop va hé thong hoa céac co so 1y thuyét va thuc tién lién quan dén cai tao
mong ndng khi cong trinh thay d6i cong nang hodc gia tang tai trong.

- Xac dinh dugc cac yéu to anh hudng dén kha nang lam viéc ciia mong ndng nhu:
dicu kién dia chat, tai trong mai, cau tao mong cli va mirc d6 Iun cho phép.

- Mo ta chi tiét cac giai phap gia cudng mong phd bién
- Xay dung quy trinh danh gia hién trang moéng va lga chon phuong an cai tao phu
hop véi tung truong hop cu the.

- Xay dung quy trinh lya chon giai phap cai tao méng theo hudéng logic, thuc tién va
phu hop véi trinh ty khao sat — tinh toan — thiét ké — thi cong.

- Tao nén tang tham khao hiru ich cho cac ky su, tu van thiét ké va chii dau tu khi co
nhu cau céi tao cong trinh ma khong pha bé hé moéng cii.

4.2. Thao luin

- Hi€u qua k¥ thuét: Phuong an cai tao ddm bao du stc chiu tai cho mong, 6n dinh
cong trinh va khong anh huong téi két cau hién hiru.

- Hiéu qua thi cong — kinh té: Giai phéap thi cong tai chd, sir dung vat liéu phd bién,
khong yéu cau cong nghé cao — phu hgp vdi cong trinh cai tao vira va nho.

- Tinh tmg dung: C6 thé ap dung v&i nhiéu cong trinh dan dung cii can nang ting,
thay do6i cong nang sur dung nhu: nha ¢ dan sinh, nha truong, tram y te, cong trinh cap 3 trd
xuong...

5. Két luan & Goi y
5.1. Két luan

Qua qua trinh khéo sat, phan tich va thiét ké phuong an cai tao mong nong cho cong
trinh thay d6i tai trong, de tai da dat duoc cac két qua sau:

- Banh gia day du diéu kién dia chat — thiy van khu vuc xay dung, xac dinh dugc cac
16p dat c6 kha nang chiu lyc va mic @6 anh hudng ciia muc nuéc ngam dén két cau mong.

- Khao sat hién trang mong cii cho thiy két cau khong dép tmg duoc yéu cau chiu luc
mai sau khi cong trinh thay d6i cong nang hoac nang tang.

- Pa phan tich, so sanh va lya chon phuong an cai tao méng phi hop, dam bao ca vé
kha ning chiu luc, tinh kha thi khi thi céng, chi phi hop Iy va it anh hudng dén két cau hién
trang.

- Tinh toan thiét ké moéng cai tao cho thay moéng sau gia c6 hoan toan dap ung dugc
cac yéu cau veé cuong dg, on dinh va lin cho cong trinh theo tiéu chuén hién hanh.

- Bé tai cung cap co so khoa hoc va thuc tien d€ trién khai cai tao cong trinh hi¢n hiru
mot cach an toan, hi¢u qua.

5.2. Ggi y

Dua trén két qua nghién ctru, nhom thyc hién goi y mot s6 kién nghi nhu sau:
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- Bdi v6i cac cong trinh cii khi ¢6 nhu cau thay ddi cong ning hodc nang tang, can
tién hanh khao sat hi¢n trang mong k¥ ludng va danh gia tai trong truyén xuong nén dé dam
béo an toan dai han.

- Céc giai phép cai tao mong linh hoat nhu mé rong moéng, gia cb nén hodc két hop
cac phuong an trong truong hop dia chét phirc tap.

- Céc don vi thiét ké can tuan thii céc tiéu chuan hién hanh nhu TCVN 10304:2014,
TCVN 9386:2012,... d¢ dam bao d6 an toan trong thiét ké mong cai tao.

LOI CAM ON

Nhom tac gia xin tran trong gti 10i cam on dén Ban Giam hiéu va Phong Quan ly
dao tao & Bam bdo chat lugng Truong Dai hoc Ba Ria — Viing Tau da tao di€u kién thuan
loi dé @é tai duoc trién khai va hoan thanh.

Xin chan thanh cam on quy thay, c6 trong Hoi dong khoa hoc va cic giang vién,
chuyén gia trong linh vuc xay dung da danh thoi gian dong gop v kién, phan bién va hd trg
chuyén mon trong qua trinh thuc hién nghién ctru. Nhitng gop y quy bau ay da gop phan
gitp bai viet dugc hoan thién hon vé ndi dung va hinh thuec.

Nhom tac gia ciing xin giri 101 cam on dén cac dong nghiép va ban bé da hd tro vé tai
liéu, k¥ thuat va tinh than trong sudt qué trinh thyc hién dé tai. Du da nd lyc véi tinh than
nghiém tuc va cau thi, song bai viét van c¢6 thé con ton tai nhitng han ché nhat dinh. Nhém
tac gia rat mong nhan dugc nhiing gop y xay dung tr quy doc gid va cac nha nghién cuu dé
tiép tuc hoan thién trong cac cong trinh nghién ctru tiep theo.
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