CHUONG 3
THI CONG TANG HAM BANG CONG NGHE TOP - DOWN

L. TONG QUAN:

MOt trong nhitng van dé cO ban khi thi cdng tang ham nha cao tang 1a gidi
phdp On dinh thanh hG dao trong qua trinh thi cong. Trong thuc t€ cé nhi€u
phuong phdp gi(r thanh hd dao tuy thube vio d6 siu hd dio, di€u kién dia chat,
mat bang thi cong gidi phap két cau...

V&i cong trinh “Trung tim thUGng mai va vin phong cao cap”, phdn ngam thap
nhdat (ddy dai) nam & d0 sau —14.30m (13.3m so vGi mat dat). TuOng tang ham
bé tong cOt thép day 800mm dudgc s dung tudng chan cho hé dao trong qud trinh
thi cong phan ngdm. Van dé dat ra 14 1am thé nao d€ gilt vach hd dao trong sult
qud trinh thi cong phan ngdm. Cic phuong phap da dugc sU dung nhi€u & nudc
ta bao gOm: khoan neo tuGng vao dat (Anchors - tiebacks), chOng truc ti€p 1én
thanh hO dio va phuong phiap m&i Top-Down. Vi thuc té cong trinh “Trung tAm
thwomg mai va vin phong cao cdp” cé chi€u siu tang hdm tuong doi 16n, dé€
ti€n hanh thi cdng phan ngdm modt cich an toan, nhanh chéng va tién 10i, ta st
dung phuong phép thi cong m&i theo cong nghé TOP DOWN.

Hinh anh v€ cong nghé thi cong Top — Down trén thé gidi:




Example of
very large-
scale project —
the
Hollywood
Plaza




Redevelopment of
the Lee Theatre

COnstruction ot
basement using
traditional bottom-up
arrangement

Church for the Witness
of the Christ Project




Example of very large-scale and complicated project —

f

the Hang Hau Station of the MTR Tseung Kwan O Line

Bit” arrangement — i.e. construct two
levels of basement and fill in the
intermediate level at a later stage
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Tim hi€u gidi phép thi cong neo ta thdy c6 mOt s6 han ché:



+ Thi cdng neo phUc tap.

+ Phu thulc vao cdc cong trinh 14n can.

+ Phu thuOc di€u kién dia chat cong trinh.

+ Chi phi vé gi4 thanh va m6t s6 nhugc di€m cUa né.

V@i nhitng han ché trén em quyét dinh 1ua chon thi cong bang cong nghé TOP
DOWN. Vi cong nghé TOP DOWN c6 mOt sO Uu di€ém va han ché nhu sau:

*/. U'u di€m:

+ L0oi dung hé san tang trén d thi cong 1am hé chOng thanh hé dao.

+ Hé chOng 6n dinh tOt trong qua trinh thi cong.

+ Rit ngdn thoi gian thi cong.

*/. Han ché:

+ Thi cong phan ngdm siu khé khin cho cong tic van chuyén dat va vat liéu
khéc.

+ M4y méc yéu cau hién dai.

DOi vGi nhitg cong trinh c6 nén dat tot, c6 th€ gia cudng nén dat bang cich
dam chat va 16t vita xi ming, xay gach truc ti€p 1én n€n dat theo hinh dang cla
san, sUOn thay cho hé coppha va gido chOng khi thi cong phan san tang ngam.

Phuong phdp TOP-DOWN 1a phuong phép thi cdng tuong d0i mdi véi nudc ta.
K&t cau tU cOt mat dat tré xudng va 10i dung hé dam - san cla cic tang hdm
lam hé thOng chOng dG tudng tang ham thay cic hé thanh chOng thong thuGng.
Tuy nhién cong nghé TOP DOWN con nhi€u han ché vé cong tic dao dat va van
chuyén dat tUr tdng ham 1én trén, nhat 1a d6i vGi cdc tang ham siu nhu cong trinh
ndy (do may méc va phuong tién thi cong con han ché).

1.1. Thiét bi phuc vU thi céng:

- Phuc vu cong tic dao dat phan ngdm gbm: mdy dao dat loai nhd (mdy con
cua), mdy san dat loai nhO, mdy lu nén loai nhd, cic cdng cu dao dat thu cong,
may khoan...

- Phuc vU cong tdc van chuyén: hai can truc COBELCO 7045 phuc vu chuyén
dat, vat liéu, thung chlra dat, xe ché dat tu do.

- Phuc vU cong tdc khic: hai may bom, hai thang thép dat tai hai 10i 1én xulng,
hé thOng dén chi€u sing, di€n chi€u sang dudi tang hdm, khoan, may han...

- Phuc vU cong téc thi cong bé tong: tram bom bé tdng, xe chd bé tdong thuOng
pham, c4c thi€t bi phUc vU cong tic thi cong bé tdng khdc.

- Ngoai ra tuy thuc t€ thi cdng con cé cic cong cU chuyén dung khéc.

1.2. Vat liéu:




a. Bé tong:

Do yéu cdau thi cong gan nhU lién tuc, do d6 n€u chO bé téong tang trén du
cuOng d0 mdi thdo van khuodn va dao dat thi cong ti€p phan dudi thi thdi gian thi
cong kéo dai. PE ddm bdo ti€n d0 nén chon bé tdng cho cdc cdu kién tUr tang 1
xudng tang ham 1a bé tdng c6 phu gia ting trudng cuOng d6 nhanh d€ c6 thé cho
bé tdng dat cuOng dO chiu 1Uc sau it ngay (theo thi€t k€ cong trinh nay la 7 ngay).
Céac phuong an (xem phu luc 6).

b. Vat liéu khdc:

- Khi thi cong san - d@m tang ham th( nhat (c6t - 4.0m), ti€n hanh dao béc mOt
186p dat c6 chiéu day 1,7m (d€n cOt —2,2m) dU d€ t6 hop mot 18p gido chdng
dam, san.

- Khi thi cong phan ngdm c6 th€ gdp cic mach nuGc ngdm cé dp nén ngoii
vi€c b tri cdc tram bom thoat nudc con chudn bi cic phuong 4n vat li€u can
thi€t d€ kip thoi dap tat mach nude.

- Céc chat chOng thdm nhu v(ra Sika hodc nhii tuong Laticote hodc son
Insultec.

Tiét dién cdu kién cbt chOng va dam san + dam chOng giang nhu sau:
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1. QUY TRINH THI CONG TOP — DOWN CHO PHAN NGAM:
C4c giai doan thuc hién:

IL.1. Giai doan 1: Thi cdt cac cdt chdng bang thép hinh.

Giai doan nay dugc thuc hién ngay tU qud trinh thi cdng cOc khoan nhOi.
Trong cédc cOt nay cé cdc cOt 1a cO dinh sé dung vinh vién cho cong trinh va ¢
nh(ng cOt chi 1a gidi phap chOng tam d€ chdng gill tudng trong dat, sau khi thi
cdng phan ngdm xong thi s€ cat bo di.

I1.2. Giai doan 2: Thi cong tang ngam -1.

. TRINH TU THI CONG TOP - DOWN CHO PHAN NGAM CONG
TRINH

DGi v6i cong trinh nay, trinh ty thi cdng duQc lam theo cdc budc sau:

IL.1. Giai doan 1: Thi cong cic cOt chOng bang thép hinh :
Phuong 4n chOng theo phuong dUng 1a ding cic cOt chdng bang thép hinh ,
trong cic cOt nay c6 nhiing cOt 1a cO dinh, c6 nhiing cOt la tam th(\?i — khi thi cOng

pha@n ngdm xong ta s& cat bo di. 1 y

V AQT
Céc cOt nay dai 17 m , c6 tiét dién : s
COt dugc cam siu vao coc khoan nhOi 2m. « y

500
560

30

Cong doan nay dugc thuc hién nhu sau:

- Dinh vi lai tim cOt trén mat dat sau khi thi cong xong cOc nhOi & ngay dudi
chan cOt.

- Dung can truc ha tU tUr cOt thép hinh xuOng 1ong hO khoan , tay can truc khong
dich chuy€n ma chi cubn tang cdp d€ tranh cham cOt vao thanh h6 khoan

- Rung 1ac hodc dung cén truc an cOt thép sao cho ngdp siu trong bé tong cOc
khodng Im

- Chinh Iai truc thang dlng cla cbt thép cho tring vGi truc cbt va ¢ dinh cbt
thang dUmg bang hé chOng tam

- D0 bé tong vao hd sao cho lam day thém hO dao khodng Im

- D0 cit lam day phan con 1ai cla hO khoan

- Bdo vé tranh va cham vao cOt thép



COt thép sau khi “chdén” vao cOc nhOi chi con nho 1én trén mat dat 2m ( nho 1én
khOi san Im ) . Can truc phuc vU thi cong loai cOt nay ding luén cdu COBELCO
7045 da phuc vu thi cdng khoan nhOi. C4c thong s cau déu thod mdn viéc cau

1ap cOt thép dai 17m.
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IL1. GIAI POAN 1: THI CONG PAO DAT VA CHONG GIJ TUONG VAY

TANG HAM -1 .
Giai doan nay gOm cic budc sau day:

1) Thi cong dao dat: COt san tdng hdm —1 nam & dd sau —4,2m. Nhung d€ 1ap
ghép cdc dam san va ddm chOng gidng ta can phdi dao sau thém 1m nlra, vay
chi€u sau dao dat giai doan 1 14 cOt —5,2m ( so vO&i mat dat 12 sau —4,2m).
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O giai doan nay tudng 1am viéc dang cong xon, nhung ta thdy rang phdn

cdngxon 14 rat nhod so v&i chi€u sau 22m cUa tuGng vay, khdng can chOng da.

MO6i lubng dao rOng 6m. Mdy dao di theo phuong doc nha, d€ 1ai phan dat
quanh cOt thép hinh va st tuOng dao bang thU cong.
Pat dao dugc do 1én xe BEN tu d6 van chuyén ra khoi cong trudng.
Khoi lugng dat can dao:
V=hs2 Fsamn=42 36 65x1,5=14742m3

Hé 56 1,5 la hé s6 néi lén kha nang ting duQc dién tich st dung mdy dao

- Dung mdy dao gau nghich E vGi c4c thong sO sau thuc hién cong tic dao dat.
+ Dung tich gdu: q = 0.25m
+ Ban kinh dao: R = 5m
+ Chi€u cao d6 dat: H=2.2m
+ Trong luGng may: Q =5.1T
+Bé rOng mdy: b=2.1m
+ Chi€u sau dao dat 16n nhat: Hy, = 3.5m
+ ThOi gian 1 chu ky t, =20 s

- Cong sudt mdy dao:

K
N ¢ K" Ny K, (m’/h)

Trong do:

+ Ky =1.2: hé s6 day gau phu thudc vao loai dat
+ K,=1.1: hé s0 toi clia dat
+ N = 3600/T
+Ta=tae Ku Kuy=20 1.1 1=225
+ to = 20 khi géc quay 90°
+ K, = 1.1 khi d0 dat 1én thiing
+ K, = 1 khi géc quay 1a 90°

Nu = 3600/22 = 163.63 (m3/h)

K, = 0.8: hé s0O st dung th0i gian.



Vay:

N q&N K 025 Y2 163.63 0.8 35.7(m3/h)
K 1.1

t

S6 ca mdy phUc vU cong tac dao dat thi cong tang ngadm -1:
n = 14742/(35,7 8) =52 (ca).
KhoOi lugng dat dao thU cong 1a: V = 4700(m?)*4,2 — 14742 = 4998m°
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2). Lap hé dam san va dam chOng giang:
Thi cong @ giai doan nay can chid y rang: cdc dam tam cé tac dung chOng giang
phai dugc 1ap thdp hon cdc ddm san mOt khodng bang chi€u cao dam san, ¢

di€u nay 1a thi mGi hoan thién dugc viéc 18p cdc dGm san sau nay.
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I1.2. GIAI POAN 2: THI CONG PAO PAT VA CHONG GIU TUONG VAY
TANG HAM - 2 .

o) giai doan nay trinh tU va cdch thi cong hoan toan giOng nhU giai doan thi
cong tang ham —1.

1) Thi cong dao dat: COt san tdng ham -2 nam & d0 sau c6t —7,8m. Nhung dé
13p ghép cic dam san va dam chOng giang ta can phdi dao sau thém Im nita, vy
chi€u sau dao dat giai doan 1 14 cOt —8,8m ( so v&i mat dat 12 sau —7,8m).

Khi dao dat & giai doan nay can chi ¥ rang, & dO siu nay xe Ben khong
xuOng dudi hdm dugc, ma ta phdi dung can truc thap d€ cdu nhlng thung dat
dat 1én xe Ben d€ san trén mat dat.

Khoi lugng dat can dao:
V=hsw Fuan=3,6 36 65x1,2=10109 m3

Hé 56 1,2 la hé s6 néi lén kha ning ting duQc dién tich st dung mdy dao
- Dung may dao gau nghich E v§i cédc thong s sau thuc hi€n cdng tic dao dat.



+ Dung tich gau: q = 0.25m
+ Ban kinh dao: R = 5m
+ Chi€u cao d6 dat: H=2.2m
+ Trong luGng may: Q =5.1T7
+Bé rOng mdy: b=2.1m
+ Chiéu sau dao dat 18n nhat: Hy,, = 3.5m
+ Thai gian 1 chu ky ty =20 s

- Cong sudt mdy dao:

N qi—‘chkK,g (m* /' h)

Trong do:
+ Ky = 1.2: hé sO day gau phu thubc vio loai dat
+ K,=1.1: hé s0 toi clla dat
+ N = 3600/T
+Ta=ta K Kuy=20 1.1 1=225
+ ta = 20 khi géc quay 90°
+ K, = 1.1 khi d0 dat 1én thiing
+ K, =1 khi géc quay 1a 90°

Nu = 3600/22 = 163.63 (m3/h)
K, = 0.8: hé s0 st dung thQi gian.
Vay:

K i
N ¢g—%N_K, 025 1.2 163.63 08 35.7(m3/h)
K 1.1

t

SO ca mdy phuc vU cong tic dao dat thi cong tang ngam -1:
n =10109/(35,7 8) =36 (ca).
Khi 1uong dét dao thl cong Ta: V = 4700(m)*3,6 — 14742 = 2178m’
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2). Lap hé dam san va dam chOng giang:



Céch 1ap hoan toan tuong tu nhu d6i vGi dam san tang —1.
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Do dat dén d6 sau nay thi 4p luc dat va dp luc nudc tic dung 1én 1m bé
rOng cUa tuOng vay tai cao d0 mUc san tang —1 1a N = 13,57Tan. Phan tich hé
bang phuong phap Phan tlr hitu han d€ tim chuyén vi cla tudng vay.
SO d0 phan tich nhu sau.

I3 SAP2000 - Top-down 5 - [Joint Restraints]
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K&t qud phan tich nhu sau:

TABLE: Joint Displacements

Joint OutputCase CaseType Ul U2 U3 R1 R2 R3

Text Text Text m m m Radians | Radians Radians
21DEAD LinStatic 1.11E-05 6.64E-07 -1.53E-05 2.87E-07 2.53E-06 1.36E-06
23DEAD LinStatic 1.22E-05 2.09E-08 -1.96E-05 2.39E-07 1.49E-06 6.82E-07

Ta thdy rang dinh tuOng vay (21) ¢6 chuyén vi 1a 1.11E-05m, chuyén vi tuOng tai
d0 sau san tdng hdm — 2 12 1.22E-05m. Nhu vay chuy€n vi nay rat nhd, chlng té
phuong 4n chOng dd tuOng nhu vay tai thoi di€m nay 12 hop ly.

I1.3. GIAI POAN 3: THI CONG PAO PAT VA CHONG GIU TUONG VAY
TANG HAM - 3 .

1) Thi cong dao dat: COt san tang ham —3 nam & d6 sau cOt —11,4m. Nhung c6t
san tang ham -3 12 mat trén cUa dai méng be, vy khong phdi 1ap dam san nira
ma 12 18p cdc hé dam chOng giang tam. Vay d6 sau can dao 1a -11,4m.

\DD
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Khoi luong dat can dio bang mdy:
V=has, Fuan=26 36 65x1,2=7301m3
Hé 56 1,2 la hé s6 ndi lén kha ning ting dugc dién tich st dung mdy dao
- Dung méy dao gau nghich E v6i cédc thong s sau thuc hi€n cdng tic dao dat.
+ Dung tich gau: q = 0.25m
+ Ban kinh dao: R = 5m
+ Chi€u cao d6 dat: H=2.2m
+ Trong luUOng may: Q =5.1T
+Bé rOng mdy: b=2.1m




+ Chiéu siu dao dat 16n nhat: Hy,, = 3.5m
+ Thoi gian 1 chu kY ty, =20 s
- Cong sudt mdy dao:
N q%chth (m’ I h)

Trong do:
+ Ky = 1.2: hé s6 day gau phu thubc vio loai dat
+ K,=1.1: hé s0 toi clla dat
+ N = 3600/T
+Ta=te Ki Kuy=20 L1 1=22s
+ ta = 20 khi géc quay 90°
+ K, = 1.1 khi 0 dat 1én thiing
+ K, =1 khi géc quay 1a 90°
Nu = 3600/22 = 163.63 (m3/h)
K, = 0.8: hé s0 sUf dung th0i gian.
Vay:
N q%chK,g 0.25 % 163.63 0.8 35.7(m3/h)

t

S6 ca mdy phuc vU cong tic dao dat thi cong tang ngadm -1:
n =7301/(35,7 8) =26 (ca).
KhGi lugng dat dao thu cong 1a: V = 4700(m?)*2,6 — 7301 = 4920 m’.

2). Lap hé dam san va dam chOng giang:
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Pao dat dén d0 siu nay thi 4p Iuc dat va dp luc nudc tic dung 1én 1m bé rOng
cUa tuOng vay tai cao d0 mUc san tang —1 1a N, = 13,57tan, tai cao dd mUc san



tang ham -2 1a N, = 18,8 tan. Phan tich hé bang phuong phap Phan t( h(tu han
d€ tim chuy€n vi cUa tuGng vay.
SO d06 phan tich nhu sau.

SAPZ000 - Top-down 4 - [Joint Restraints]
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K&t qud phan tich nhu sau:

TABLE: Joint Displacements

Joint OutputCase CaseType Ul U2 u3 R1 R2 R3

Text Text Text m m m Radians | Radians | Radians
19DEAD LinStatic 2.21E-05 1.38E-06 -2.17E-05 4.01E-07 1.13E-05 2.15E-06
21DEAD LinStatic 3.44E-05 7.68E-07 -3.48E-05 1.40E-07 1.48E-05 2.08E-06
23DEAD LinStatic 3.50E-05 7.79E-08 -3.88E-05 1.03E-07 1.72E-05 7.45E-07

Ta thdy rang dinh tung vy (19) ¢6 chuy€n vi 1a 2.21E-05m, chuyén vi tuOng
tai d0 siu san tang hdm — 2 (21) 14 3.44E-05m, chuyén vi tuOng tai dd siu san
tang ham — 3 (23) 12 3.5E-05m. Nhu vy chuy€n vi nay rat nho, chUing td phucng
4n chOng d0 tuOng nhU vay tai thoi di€m nay 1a hgp 1y.



IL4. GIAI POAN 4: THI CONG PAO PAT VA CHONG GIU TUONG
VAY TANG PAI MONG.
1) Thi cong dao dat: COt diy nam G d6 siu c6t —14,1m. Nhung phai c6 16p
bétdng 16t day 20 cm , vy d0 sau can dao la cOt -14,3m.
SO ca mdy phUc vU cong tic dao dat thi cong tang ngam -1:
n =(2,0*36*%65)/(35,7 8) =16 (ca).
KhGi lugng dat dao thU cong 1a: V = 4700(m?)*2,6 — 4680 = 4710 m’.
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Pao dat dén d0 sau nay thi 4p 1uc dat va dp luc nudc tic dung 1én 1m bé rOng
cla tuOng vay tai cao d0 mUc san tdng —1 1a N, = 13,57tan, tai cao dd mUc san
tang hdm -2 1a N, = 18,8 tan, tai cao d6 mUc san tang ham -3 12 N; = 20,45 tan.

Phan tich hé bang phudng phap Phan t hitu han d€ tim chuyén vi cla
tudng vay.

SO d0 phan tich nhu sau:
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K&t qud phan tich nhu sau:

TABLE: Joint Displacements

Joint OutputCase CaseType Ul U2 u3 R1 R2 R3

Text Text Text m m m Radians | Radians | Radians
17APLUC LinStatic 3.05E-05 2.01E-06 -2.40E-05 -8.86E-08 9.10E-06 1.56E-06
19APLUC LinStatic 5.67E-05 1.69E-06 -4.51E-05 8.75E-08 5.28E-06 2.47E-06
21APLUC LinStatic 6.89E-05 8.27E-07 -5.88E-05 2.01E-07 1.88E-06 1.93E-06
23APLUC LinStatic 6.99E-05 4.92E-08 -6.31E-05 2.27E-07 8.25E-07 9.14E-07

Ta thdy rang dinh tudng vy (17) ¢6 chuy€n vi 1a 3.05E-05m, chuyén vi tuOng
tai d0 siu san tang hdm — 2 (29) 14 5.67E-05m, chuyén vi tuOng tai dd siu san
tang ham — 3 (21) 1a 6.89E-05m, chuyén vi tuOng tai d0 sau dinh dai (23) 1a
6.99E-05m. Nhu vay chuy€n vi nay rat nhd, chUng t6 phuong 4n chOng d& tudng
nhu vay 1a hgp ly.

IL5. GIAI POAN 5: THI CONG PO BETONG LOT DAY 20 CM.

Cén dam nén that ky va st 1y chOng thadm so bd trudc khi d6 bétdng 16t.

Thé tich bétong 16t can d6 1a: V = 4700%0,2 = 940m°.
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IL6. GIAI POAN 6: THI CONG LAP DUNG COT THEP VA PO BETONG
PAI MONG BE.
GOm céc buGc nhu sau:

- Truyén cOt xudng tang ngdm th( ba.

- Phd 70cm bétdng dau cOc, vé& sinh cOt thép chd dau coc va cOt thép hinh cadm vio
cOc.

- ChOng tham dai coc bang mOt sO phudng phap: phut v(ra bé tong, bi tum hodc
thuy tinh 10ng.

- B0 bé tong 16t day dai.

- Bat cOt thép dai coc va han thép bdn lién k&t cOt thép hinh, cOt thép chO cla
cOt.

- PO bé tong dai coc.

- Thi cdng chOng tham cho san tang ham.

Cong vi€c trac dac chuyén 1udi truc chinh cong trinh xuOng tang ham la hét
sUfc quan trong can phadi dudc bd phan trac dac thuc hién ding véi céc sai sO
trong gidi han cho phép. Mudn vay phai bat bubc s dung céc loai mdy hién dai
nhu: mdy do thuy chudn NI.030 cUa PUc, may NA 824 cla Thuy sy hodc may cé
d0 chinh xdc tuong duong (may chi€u dlng lade).

Vié€c phd dau cOc va v€ sinh cOt thép phadi dugc thuc hién nhanh chéng, ddm
bdo yéu cau: sach, kY, ddm bdo tinh lién k&t cla bé tdng v4i cOt thép va tinh lién
tuc gilta cdc phan. Ngay sau d6 phai t6 chlic ngay vi€c chOng tham dai va d6 bé
tong 16t, tranh d€ qud 1au trong moi trudng am, xam thuc giy khé khin cho viéc
thi cong va chat lugng moi ndi khdng ddm bdo.



P06i v&i nén dat 1a cat bui chat vUa thi phuong phap phut thly tinh 1dng dugc Uu
tién vi n6 nang cao kha ning chiu luc cUa dat nén vUa c6 kha ning chOng thdm

ngin nudc ngdm chdy vao hd méng
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IL7. GIAI POAN 7: THI CONG LAP DUNG HE cOT CHINH VA cOT LOL,
VACH CUA CONG TRINH.
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IL8. GIAI POAN 8: THI CONG LAP DUNG TOAN BO DAM CUA SAN TANG
HAM -2.
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IL9. GIAI POAN 9: THI CONG LAP DUNG TOAN BO DAM CUA SAN TANG
HAM - 1.
WVW/WWWWMWWWWMW\@VH—'—'—ME
«l_’ @%C@tm“h’p
= [ ’ﬂ 1 1
ﬁ = = = u
n o I
-
BRI
‘lﬂ l - L - - - - L - L &Lé
© @

IL10. GIAT POAN 10: THI CONG LAP DUNG TOAN BO DAM CUA SAN
TANG TRET.
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IL11. GIAI POAN 11: THI CONG PO BETONG COT, LOI, VACH DUOI
TANG HAM - 3 VA SAN TANG HAM -2.
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IL12. GIAI POAN 12: THI CONG PO BETONG COT, LOI, VACH DUOI
TANG HAM - 2 VA SAN TANG HAM - 1.
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IL13. GIAI POAN 13: THI CONG PO BETONG COT, LOI, VACH DUOI
TANG HAM - 1 VA SAN TANG TRET.
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Nhu vay di két thic qud trinh thi cong phan ngam.



