BIM implementation for old residential buildings renovation project toward sustainable

development in Hai Phong City
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Abstract

In recent years, promulgating several strategies and decision,

Hai Phong City has made efforts to renovate and construct old
residential buildings (ORB). They are collective houses built in the
1970s, and have serious deterioration. However, the investment
capital requirement for renovating and constructing ORB has
increased significantly but the income of renters/owners has not
increasedcorrespondingly. It is the reason why ORB renovation and
construction projects to be temporarily suspended. Using statistical
methods, analysis and synthesis of documents, the article proposes
solutions for applyingapply BIM throughout the entire life cycle of
ORB construction renovation projects towards the goal of sustainable
development in Hai Phong. Solutions are proposed for the project
from design, and construction to operation and maintenance to
shorten project implementation progress, optimize costs and ensure
project quality. The risks caused by barriers to applying BIM in Vietnam
are also researched and specific solutions are proposed.
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1. Gi&i thiéu

L6 trinh thwe hién cac muc tiéu phat trién bén vikng Viét Nam
dén 2030 dwoc Thi twéng chinh phl ban hanh nam 2019 da néu
ré: “Muc tiéu 11.1: Dén nam 2030, dadm bao tat c& moi nguoi dan
dwoc tiép can véi nhirng dich vu co ban va dich vu nha & phu hop,
an toan, trong kha nang chi tra; x6a bé cac khu o chuot, xay moi,
nang cap, cai tao cac khu nha & khéng dadm bao chét lwgng (Muc
tiéu 11.1 toan cau)” [1]. C6 thé thay rang, Viét Nam da xép nha &
la v&n d& quan trong nhét khi xem xét t&i ndi dung muc tiéu sé 11
“Sustainable cities and communities” trong 17 muc tiéu phat trién
bé&n virng todn cau. Nhitng ndm vira qua, Chinh phd da nd lyc
dwa ra nhiéu chién lwoc va quyét dinh dé thuc hién muc tiéu 11.1
néu trén, trong d6 cé chinh sach cai tao, xay dwng chung cwv cii
la nhitng c&n nha tap thé da dwoc xay dung t nhi*'ng nam 1970,
hién da hét nién han st dung va xuong cap nghiém trong. Tai cac
thanh phé I6n nhw Ha Noi, thanh phé H& Chi Minh, thanh phé Hai
Phong da tién hanh danh gia hién trang va xép loai nhitng toa
chung cw cii (CCC). Két qua danh gia va thuc trang cho thay, c6 rét
nhiéu toa CCC da xép hang C, D, Ia mirc xubng cép nghiém trong,
co the gay nguy hidm cho ngudi dan bt ct¥ Itc nao. Méc du chinh
quyén cac thanh phé néu trén da co ké hoach va 16 trinh cai tao xay
dwng lai cdc CCC nay. Tuy nhién, cho dén nay, ti 16 CCC dwoc cai
tao xay dwng lai van con rat thép, chi chua t6i 2% [2].

Nhiéu nha khoa hoc d4 tién hanh nghién ctru va két luan rang,
nguyén nhan cda tinh trang néu trén chi yéu la do mau thuan vé
mat loi ich gitra nha diu tw — chi s& hiru CCC va quy dinh ctia Nha
nwéc vé cac chi tiéu quy hoach, str dung dét, phat trién ha tang [2].
Chi phi dAu tw cai tao xay dwng ngay cang tang cao khong nhung
do trwot gid, ma con do nhitng yéu cdu ngay mét khat khe vé phat
trién dong bd ha tAng (cay xanh, dd xe..), phong chay chira chay,
vat liéu bén virng... Trong khi d6, khong ché vé& chiéu cao, mat do
xay dung, dién tich tai dinh cw tai ché I6n... da khién cho lgi ich
dw &n mang lai khéng dd hap dan cac nha dAu tw. T nam 2017,
thanh phé Hai Phong da bat dau thuc hién chién lwgc cai tao xay
dwng CCC trén dia ban thanh phd. Bén nay, 18 CCC da dwoc pha
d& dé& xay méi 07 tda chung cu trong tdng s6 205 CCC. Méc du hau
hét cac CCC tai Hai Phong thudc s& hivu Nha nwéc, do dé khau
giai phéng mét béng twong ddi thuan loi. Tuy nhién, dé ciing 1a khé
khan ctia thanh phé khi can b tri ngan sach dé cai tao nhivng CCC
thudc quan ly cla minh, do d6 chwa téi 10% (18/205 toa) CCC
dwoc cai tao xay dwng [3]. V&i ngudi dan, khi thanh phé xay dwng
lai CCC, do phai thu hdi chi phi dau tw, gia thué chung cw bat buéc
phai tang 1&n. Pay 13 kho khan I&n cho nhirng ngudi thu nhap thap
da thué CCC, trong sb ho cé nhirng hd thu nhap con duéi mirc don
gia thué mei dang dwoc dy thao [4].

D& gidm chi phi dau tw xay dwng, nhiéu nghién ciru da chi ra
réng, tng dung BIM trong toan bd vong doi dw an dau tw xay dwng
cong trinh s& mang lai hiéu qua khéng nhoé cho cac bén hiru quan
clia dy an [5]. Viéc nghién ctru (rng dung BIM cling phu hop véi xu
thé s héa nganh xay dwng ma Bd Xay dwng da dé ra tai “Lo trinh
ap dung mé hinh théng tin cong trinh (BIM) trong hoat dong xay
dwng ap dung ddi v&i cac du an str dung von dau tu cong, von nha
nuwéc ngoal dau tw cong, dau tw theo phuong thire di tac cong tw,
dw an st dung vén khac” [6]. Theo d6, tir 2023 v&i cac du an nhom
I, tlr 2025 v&i cac dw an nhém Il tré 1én st dung ngudn vén nay
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Hinh 1. SO lugng va chat lugng chung cur cii tai thanh pho Hai
Phong tinh t8i nam 2021(Ngudn: Tac gia tong hgp tir tai liéu [7],

[81)

sé bat budc ap dung BIM. Do d6, nghién ctvu ap dung BIM
cho dy an cai tao xay dwng chung cw ¢ hwéng t&i muc tiéu
phat trién bén virng tai thanh phé Hai Phong la van d& hoan
toan cép thiét.

2. Phwong phap nghién ctru
Bai bao st dung phwong phap nghién ctu théng ké,
phan tich va tdng hop tai liéu trong va ngoai nuwéc co lién
quan dé nghién ctru thuwe trang chung cw cii trén dia ban
thanh phé Hai Phong cling nhw (ng dung céng nghé BIM
trong cac dy an cai tao, xay dwng
cong trinh. Tl két qua trén, tac
gia nghién cru phan tich dé dwa
ra cac giai phap dé (rng dung BIM
trong cac dy an cai tao, xay dwng
chung cw cii hwédng t&i muc tiéu
phét trién bén virng, phu hop voi
bdi canh va thuc trang tai thanh
phd Hai Phong.
3. Két qua nghién clru
3.1. Thuc trang chung cw cd trén
dia ban thanh phd Hai Phong
Trong nhirng nam 1960-1990

Hai Phong da c6 nhiéu khu nha
¢ tap thé (CCC) dwoc xay dung

phuong thirc BT da khdng con hiéu lyc,
dan t&i Hai Phong da dwa ra ké hoach st
dung ngan sach dia phwong dé cai tao xay
dwng CCC. Theo bdao cao tbng hop cla
Vién Quy hoach Hai Phong thwc hién nam
2021, cho t&i nay, trén dia ban thanh phé
Hai Phong hién con t&i 187 CCC cac loai,
hién tap trung chd yéu tai cac quan trung
tam nhw cac quan Ngd Quyén, Lé Chan,
Hong Bang (Hinh 1) [7].

Nguwoi dan sinh séng tai cac can ho
CCC nay cht yéu 1 thudc dién thué nha &
* thudc s& hiru nha nwéc (hinh 2), trong do,
hau hét cac can hd déu co dién tich nho tir
dwéi 28m2 cho t6i thdp hon 31m2 (hinh 3)
dan t&i gia thué nha & hién dang chi & mirc
350.000 — 450.000 dbng/thang. Nhirng
can ho CCC con lai thudc dién da duoc
clp gidy chirfng nhan quyén st dung dat
(hinh 4) va da thanh ly chwa dwoc cap gidy

chirng nhan quyén st dung dét (hinh 5).
Trong 2 loai hinh can hd néu trén, chi cé can hé da thanh
ly chwa dwoc clp gidy chirng nhan quyén st dung dat cé
quy mé nhé dwdi 31m2 (hinh 4), con lai cin ho da cp gidy
chirng nhan quyén s dung dat déu cé quy mé tir 31m2 tré
lén (Hinh 5). Day la diém thuan lgi cho chinh quyén thanh
phé khi thyc hién tai dinh cw tam thoi va xac dinh dién tich
can dén bu (voi cac hd da cé chirng nhan quyén st dung
dét ho&c thanh ly). Tuy nhién, ciing 1a sw khé khan khi thiét
ké c&n ho tai dw an cai tao xay mai véi dién tich phu hop dé
khéng khién cho chi phi thué ca cén hé cta ngwéi dan téng

nham théa man nhu ciu nha &
cia nguoi dan. Cho toi nay,
nhitng CCC dang dan xuéng
cap nghiém trong, anh hwéng toi
chét lwong cudc sdng va an toan
clia nguwdi dan. T nam 2017 tr&
vé trudre, du da co nhiéu nd lwc,
thanh phé méi chi hoan thanh

Hinh 2. Tong hgp s6 hd gia dinh dang & chung cu cii thudc cac dién khac
nhau tai thanh phd Hai Phong (Ngudn: Tac gia tdng hgp tir tai liéu [7])

cai tao slra chira mot s CCC va
trién khai xay dwng moi chung
cv B2 Dbong Quoc Binh. Tw

| = : L .

nam 2017 t&i nay, bang phwong §3
th’c xay dung — chuyén giao o
BT (Build- Tranfer), mot s6 dw an

nhw U19 Lam Son; U1, U2, U3 Lé

Loi; HH1-HH2, HH3-HH4 Déng s
Quéc Binh, da va dang trién khai
thanh céng. Tuy nhién, hién nay

]

Hinh 3. S0 ho gia dinh dang & chung cu cii thudc dién thué nha thuoc sé hiru
Nha nu'éc (Ngudn: Tac gia tong hop tir tai liéu [7])
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Ién qua cao, vuot qua kha nang S
chi tra ctia ngwoi dan. KT |
V&i tdng s6 7.528 can ho can
thiét dé tai dinh cw tai sau quan
trén dia ban, Vién Quy hoach
Hai Phong da thuc hién thiét ké

gii phap quy hoach dv kién xay
me&i 7.662 can hg tai 7 dy an xay
mé&i va 37 dy an cai tao CCC -' a-Ted 03
(hinh 6, hinh 7). Qua tinh toan
so bd cho thay, ngan sach thanh
phd can bd tri khodng 8.311 ty
ddng dé& xay mai va 370 ty ddng
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Hinh 4. S6 ho gia dinh dang & chung cu cii thudc dién cé gidy chirng nhan
quyén st dung dat (Ngudn: Tac gia tdng hgp tir tai liéu [7])

dé& cai tao cac CCC trong giai 0 e B |
doan 2021 -2025 (hinh 7). Day . i
la ganh nang khong nhé I&n BN - W -

ngan sach cuta thanh phé, néu
tinh ca chi phi hé tro thué nha :
cho ddi twong thu nhap thép, | 2 Tl Hal Dol
thanh phé sé phai huy dong téng
coéng hon 12.000 ty ddng. Do do,
Hai Phong da quyét dinh dirng
dy an céi tao xay dwng CCC
Van My (Quan Ngd Quyén) dé
dén bu cho cac ho dan da co
chirng nhan quyén s dung dat
hoac thanh ly chuyén sang mua nha & x& hoi do cac doanh
nghiép dau tw.

Tuy nhién, day khéng phai 1a giai phap bén virng khi chi
phi bdi thuwdng dy kién cho hon 400 ho dan cé chirng nhan
quyén st dung dat 13 tlr 395 triéu dén hon 1,2 ty ddng/hd
(trung binh hon 600 triéu ddng/hd). Hon 1.000 hd c6 quyét
dinh thanh ly dw kién dwoc bdi thuwdng hd tre tir hon 380
triéu ddng dén hon 786 triéu ddng/hd (trung binh hon 489
triéu déng/hc}). Cac ho con lai thué nha thuéc s& hiru nha
nwéc khodng hon 4.200 hd sé& dwoc hd tro tr hon 108
triéu ddng dén hon 591 triéu ddng/hd (trung binh hon 235
triéu déng/hd). Nhuw vay, dw kién Hai Phong ciing sé phai
chi khodng hon 1.773 ty ddng ngan sach dé bdi thwong giai
phéng mat bang CCC [3] ma van khéng gidi quyét dwoc van
d& cung cép nha & cho nhitng hd dan dang thué nha (chiém
77% - Hinh 2). Thém vao dd, néu nhw cac hd dan nay déu
mudn tai dinh cw tai chd (do cac dw an CCC hién hiru déu
chi yéu & cac quan trung tam nhu Ngd Quyén, Héng Bang,

I

Hinh 6. SO Iugng can ho can tai dinh cu, du kién xay dung méi va
cai tao dé tiép tuc str dung (Ngudn: Tac gia tong hop tir tai liéu [7])

0 N0 E D .
B EEDEE [

!\\r_\lﬂ______. N |

- =

SRR 2 @l u) A0

Hinh 5. SO ho gia dinh dang & chung cu cii thudc dién thanh ly (Nguon: Tac
gia tdng hgp tir tai liéu [7])

Lé Chan), thi v&i khoan chi phi dén bu nhw trén, ho kho co
thé mua dwoc can hod thwong mai & khu viee trung tam véi
dién tich can ho dw kién ttr 52-100m2

3.2. Ung dung mé hinh théng tin céng trinh BIM huéng t&i
muc tiéu phét trién bén viing

Trén thé gidi, cong nghé M hinh héa théng tin cong trinh
(Building information modeling — BIM) da dwgc nghién cru
tr nhitng nam 70. Cong nghé BIM da dwgc cac nha khoa
hoc thé gi¢i chirng minh v& hiéu qua mang lai trong subt
vong ddi cong trinh, tir giai doan quy hoach, cho t&i thiét ké
y twéng, thiét ké& chi tiét, phan tich cac giadi phap thiét ké vé
ndng lwong/két cAu/thdng gio, lap hd so thiét k&, tbi wu qua
trinh gia cong va xay dwng cong trinh [9-11]. Khdng nhirng
thé, cong nghé BIM con mang lai nhidu lgi ich khi dwoc ap
dung trong giai doan van hanh va bao tri cong trinh [12, 13],
phan tich tinh toan cac phwong an cai tao/stra chira [14] va
tham chi ap dung dé thu héi va tai ché chét thai ran xay dwng
trong qua trinh pha d& cong trinh [15].

Tai Viét Nam, cong nghé BIM bat dau
dwoc nghién clru va str dung rong rai & Viét
Nam t&r ndm 2016 sau khi Chinh pha chinh
thirc xay dwng L6 trinh ap dung BIM va cac
dw an thi diém BIM trong thuc té [5, 13].
Két qua nhirng tai 8 dy an thi diém da dang
vé loai cong trinh (coéng trinh cdng nghiép,
cOng trinh dan dung, céng trinh néng nghiép
va phat trién néng thén, cong trinh ha tang
k§ thuat, cong trinh giao théng...), cp cong
trinh (cap 1, 2, 3), ngudn vén dau tw (vén
ngan sach, vén tw nhan, vén dau tw nwéc
ngoai) trai dai trén ca nwdc tir mién bac,
mién trung, mién nam, déu cho thay viéc ap
dung BIM trong qua trinh thiét ké, thi cong,
quan ly van hanh céng trinh cé hiéu quad
vuot trdi. Viéc ap dung BIM da giup cac dy
an (1) nang cao hiéu qua thiét ké, (2) rat
ngén thoi gian thi cong, (3) gidm chi phi xay
dwng cong trinh, (4) gidm chi phi vong doi
clia cong trinh, (5) nang cao tinh minh bach
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va hiéu qua cua dy an, (6) tdng hiéu qua phéi hop gitra cac
bén hibu quan clia dw an va (7) nang cao hiéu suat bao tri va
van hanh céng trinh [5].

T& minh chirng vé sy thanh cong cla viéc ap dung BIM
trong béi canh Viét Nam, BIM da dwoc lwa chon 1a cong nghé
mii nhon cho céng cudc chuyé&n déi s6 clia nganh xay dwng.
Nam 2023, B6 Xay dwng da chinh thirc dé& nghi va dwoc
Chinh pht chap thuan phé duyét Lé trinh ap dung BIM trong
nganh xay dwng [1]. Tuy nhién, thyc trang é4p dung BIM tai
Viét Nam cho th4y, van con nhirng rao can chinh lién quan
t&i co' ché chinh sach, cac huwéng dan tiéu chuan ap dung
BIM chwa day da, thiéu phadn mém cét 16i noi dia dé tao lap
mo hinh, thach thirc trong viéc bdo mat thong tin, nhan Iyc
BIM con thiéu va nhan thirc vé BIM con chwa day di [16].
3.3. Bé xuét gidi phap tng dung BIM cho duw &n céi tao x4y
dung chung cw cii trén dja ban thanh phé Hai Phong

Nhirng phan tich trén cho thay, méc du ap dung BIM cho
cac dy an céi tao chung cu cl huédng t&i muc tiéu phat trién
bén vitng tai thanh phd Hai Phong la hoan toan kha thi. Tuy
nhién, Hai Phong can xay dwng 16 trinh va cac giai phap cu
thé két hop vé&i cac bién phap hé tro dé ting hiéu qua cla
viéc ap dung BIM, rat ngén tién dé thwc hién dw an, téi wu
chi phi d4u tw va ddm bao chét lwgng céng trinh. Hiéu qua
cu thé cla viéc ap dung BIM cho céc dy an cai tao xay dung
CCC tai Hai Phong nai riéng va trén ca nwée ndi chung nhw
sau:

Trong giai doan quy hoach va thiét k&, viéc ap dung BIM
la cAn thiét dé t&i wu hoa giai phap thiét ké vé mat hiéu qua
st dung vat liéu dia phwong, vat liéu tai ché, vat liéu méi cé
chi phi hgp ly va than thién voi
moéi trwong. Giadi phap ng dung
BIM c6 thé tbi wu v& mét chi phi
khi dw an ap dung thiét k& mau,
thiét k& dién hinh. Ap dung BIM
sé giup cho qua trinh “nhan ban”
céc thiét ké tré nén dé dang, sau
khi st dung BIM d& kiém tra va
loai trir xung dot, két hop véi cac
két quad khdo sat hién trwong,
céng nghé BIM sé& dé& xuat mé
hinh thiét ké t6i wu d& ap dung
cho cac du an khac. Khi cac bén
hiru quan phu trach dy an cung
cdng tac trén nén tang BIM, qua
trinh thdm tra, thdm dinh thiét ké
va dw toan thiét ké thi cong tré
nén rd rang va nhanh chéng. Ap
dung BIM trong gia doan quy
hoach va thiét ké dw an cai tao oA
xay dwng CCC tai thanh phé Hai
Phong sé& gilp cha dau tw tiét
kiém chi phi thiét k&, thdm tra,

Tt ke &
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thdm dinh va quan ly dv an.
DPdng thei, ap dung BIM gitip
rat ngan thoi gian thiét ké
dé bat tay vao giai doan lya
chon nha th3u va thi céng
xay dwng cong trinh.

Trwdce khi thi cong xay
dwng cong trinh, chd dau tw
can lwa chon dwoc nha thau
v&i bién phap thi cong phu
hop, tién d6 thi cong téi wu
nhwng van dadm béo chéat
lwgng cdng trinh v&i chi phi

ti thidu. St dung mé hinh BIM trong giai doan lwa chon nha
thau sé gilp chia dau tw dwa ra tién lwogng moi thau chinh
xac, tranh phat sinh trong qua trinh xay dwng.Mb hinh BIM
tir giai doan thiét ké va lwa chon nha thau duoc tiép tuc st
dung dé quan ly tién do, chat lwong va chi phi thi cong trén
cbng trwdng. BIM giup cho qua trinh tinh toan cung rng va
dw trir vat liéu dwoc tdi wu, tiét kiém chi phi kho bai va hao
hut trén cong trwdng cho nha thdu dé gidm gia thanh thi
coéng. Ap dung BIM ciing gitip cho nha thdu dé& dang quan
ly tién @6 thi cong thong qua méd phéng tién d6 trén mé hinh
BIM va so sanh véi thuc té thi cong trén cong truong. Néu
BIM duwoc 4p dung két hop véi cac cong nghé khac nhw
scan 3D, nha thau xay dung, tw van giam sat va chi dau tw
ciing c6 thé dé& dang phat hién 16i trong qua trinh thi cong (vi
du thuc té thi cong cé sw sai léch so véi thiét ké) dé co6 bién
phép stra chiva va khac phuc kip thei. Néu trong qua trinh thi
cong xay ra tinh trang thay déi thiét k& do cac nguyén nhan
b4t kha khang va khong thé stra chiva didu chinh nhu thiét
ké ban dau, BIM giup nha thAu va tw van thiét ké cong tac
tbt hon dé dé xuét giai phap kha thi, qua trinh thdm tra thdm
dinh cac giai phap nay ciing dwogc thwe hién nhanh chéng va
dé dang trén nén tang BIM, ké ca khi tw van & xa dia diém
thi cong trén cong truong. Cong viéc quyét toan, 1ap ban vé
hoan céng va ban giao cong trinh sau khi két thuc giai doan
xay dung ciing dwoc rat ngén thoi gian hoan thanh nhe st
dung mé hinh BIM hoan céng (As-built model). Nhw vay, néu
ap dung BIM cho thi cong céi tao xay dwng CCC, sé gilp nha
thau tiét kiém chi phi tlr d6 c6 thé d& xuat gidam gia dy thau
va tién do twong dbéi chinh xac so v&i tién do thi cong thuc
hién sau nay. Khéng nhitng thé, chd dau tw va céac co quan
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quan ly nha nwéc cla dy an ciing c6 thé quan ly chat lwong
c6ng trinh, nghiém thu va hoan céng chinh xac va kip thoi dé
thanh toan cho nha thau.

Trong giai doan van hanh va bao tri cong trinh, mé hinh
BIM dwoc ap dung dé xay dwng méi trwdng chia sé, lwu triv
va cap nhat div liéu théng tin vé tai san cong trinh gira chd
s& hiru CCC sau cai tao, co' quan chd quan va nha thau bao
tri, van hanh toéa nha. Ap dung BIM sé& gitp cho viéc lap ké
hoach bao tri, xay dwng dy toan chi phi bdo tri chinh xac va
hiéu qua. Viéc phat hién vi tri cAu kién/thiét bi xay ra sw c6
van hanh sé& dé dang hon khi truy suét théng tin va dw bao
vi tri trén mé hinh BIM trwéc khi tim trén tda nha (nhét [a voi
cac cu kién/thiét bi di ngdm trong twéng, tran, san, hop kj
thuat). Théng tin vé tinh trang tda nha ciing d& dang trich
xuét va danh gia khi can thiét vi nha thiu bao tri/ van hanh
cong trinh da cap nhat ngay vao mé hinh tai thoi diém tién
hanh bao tri/stra chiva néu c6. Md hinh BIM trong giai doan
van hanh cé thé 1a BIM nhe (“light’” BIM) v&i lwgng théng tin
vira dG dé phuc vu cdng tac van hanh va bao tri cong trinh.
Mb hinh v&i lwgng théng tin vira phéi sé gidm ganh ndng vé
chi phi bdo tri md hinh, tang tinh hiéu qué cta ap dung BIM
trong giai doan van hanh va bao tri cong trinh.

Dé hién thwc hda cac giai phap ap dung BIM cho ca vong
ddi dw an cai tao xay dung CCC, tir giai doan thiét k&, thi
cbng cho té&i hoan thanh cbéng trinh, ban giao va van hanh
bao tri cong trinh, Hai Phong can xay dwng cac chién lwoc
d& vuwot qua cac rao can ap dung BIM. V&i rao can vé chinh
sach, bén canh cac chinh sach chung vé ap dung BIM cho
cac dw an trén ca nwéc, thanh phd can xay dwng chién lwoc
riéng cho dia phwong, pht hgp véi bdi canh ciia Hai Phong
va dinh hwéng chung ctia nganh xay dung Viét Nam. Béi voi
dy &n cai tao xay dwng CCC, can c6 duw an thi diém ap dung
BIM dé& 1am ti&n d& cho viéc ap dung BIM cho t4t ca cac dw
an trén dia ban thanh phd. B&n canh d6, can cé chién lwoc
dao tao tao ngudn nhan lyc BIM d& phéi hop thuwc hién cong
tac thdm tra, thdm dinh, gidm sat va quan ly dw &n ca trong
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