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Lua chon phuong an thiét ké hé dé gian giao
bao che bang phan tich thu bac phan céap (AHP)

Selecting the alternatives of support system for scaffoldings covering building projects

using Analytic Hierarchy Process (AHP)
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TGM TAT:

Trong nhiéu ndm qua, céc cang trinh xay dung thuang hay xay
ra tai nan do hé gian gido khang dam bao. Ca nhirng tai nan gay
ra hau qué rat ln vé kinh t& va tham chi |3 chét nguai. Khi thi
cang nha nhiéu tang, he thing gian gido bao che duge sir dung
vai muc dich hoan thign va dam béo an toan cong trinh. Hign ca
hai phuong &n thi cong hé di cla gian gido nay |3 co cap va
khong cép. M&i phuong an trén co vu va nhuge digm khac nhau.
Cac tieu chi chinh dung dé lva chon phuong &n gdm ky thuat,
tién da va chi phi. Truac tign, nghién ciu nay tinh toan thigt ke
hé dr gian gido cho mat trudng hop dién hinh. Sau da, sir dung
phuong phap thi bac phan cép (AHP) dé so séanh lya chon
phuong &n theo 03 tieu chi trén. Két qua phan tich cho thay
phuong &n cd cép co khé nang lva chon 66.5% va phuong an
khang ca ap |a 33.0%. Ngoai ra, két qué phan tich da nhay cho
thdy phuong an co cap ludn luan duge lra chon trir céc trudng
hop sau: (1) gig trj ky thuat dudi 40.5%, va (2) qia tri chi phi
dudi 3.9%.

Tir khaa: Gian gia;, he dix; phan tich thi bac phan cép; xay dung

ABSTRACT:

In recent years, construction works often have had accidents due to
inadequate scaffolding systems. Some accidents have caused
enormous economic and human consequences. When constructing a
multi-story building, the scaffolding system is used to ensure the
safety and finishing of the work. There are two construction options
for this scaffolding system: cable and no cable. Each of the above
options has different advantages and disadvantages. The criteria
used to select options include technique, schedule, and cost. First,
this study designs the scaffolding support system for a typical case.
Then, the analytic hierarchy process (AHP) method compares the
selection of options according to the three criteria above. The
analysis results show that the with-cable option has 66.9% of the
selection potential, and the without-cable option is 33.0%. In addition,
the sensitivity analysis results show that the with-cable option is
always selected except for the following cases: (1) technique value
below 40.5%, and (2) cost value below 3.9%.

Keywords: Scaffolding, bracket; Analytic Hierarchy Process;
construction

1. GIGI THIEU

Hé d& Bracket |a hé théng dé d gian gido bao che xung quanh
bén ngoai cac cong trinh xay dung dé dam bao an toan tuyét déi
trong qua trinh thi cong cong trinh. Gian gido bao che la mot hé
théng gian gido viing chéc, dugc st dung dé hé trg con ngudi,
cling nhu cac vat liéu xay dung khi lam viéc trong d6 cao 16n, vuot
qua pham vi con ngudi. D& gilt cho gian gido bén trén viing chic
thi can hé d& bén dudi du kha nang chiu luc, da s6 cac su c6 do
gian gido bao che déu lién quan dén hé da, cu thé 1a dam | neo vao
dam bién cong trinh. Dam | la phu kién quan trong trong hé gian
gido bao che, chuyén dung dé khung gian gido bao che bén ngoai
cong trinh.

Hién nay, van dé an toan lao ddng trong viéc thi cong xay
dung cac cong trinh nha cao tang la van dé rat dugc quan tam. Khi
su ¢ trong gian gido xay dung ngay cang gia tang, doi hdi cac nha
thau phai luu tam dén van dé gian gido tai cac codng trudng. Gian
gido bao che bén ngoai cong trinh la thiét bi xay dung hét stic can
thiét trong xay dung, né quyét dinh dén do an toan ctia cong trinh,
dac biét la d6i véi cac toa nha cao tang. B&i cong trinh cao tang
ludn tiém &n nhiing nguy cd vé an toan lao déng. Cac céng trinh
déan dung cao tang, c6 yéu cau thuc hién cac cong doan thi cong
hoan thién nhu: xay, t6, trat bdt, son nudc, 1ap dung cta,...Trong
dé yéu clu st dung hé gian gido bao che quanh cong trinh dé dam
bdo an toan lao déng va thuan Igi trong qua trinh thi cong.
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Trong qua trinh thi cdng xdy dung céng trinh, viéc lya chon
phuong an thiét ké phu hgp véi cong trinh quyét dinh téi thanh
cong cla du an. Chung ta thudng xuyén ding trudc viéc phai so
sanh cac phuong an thiét ké khac nhau trong mot cong trinh dé
tim ra phuang an t6i uu nhat. C6 rat nhiéu tiéu chi dugc dua ra dé
so sanh nhu: ky thuat, chi phi, tién do, an toan,...Trong cac tiéu chi
dua ra, co rat nhiéu tiéu chi kho hoac khong dinh lugng dugc do
khéng c6 day du sé liéu cu thé. Phuong phap phan tich thir bac
phan cdp (Analyical Hierarchy Process-AHP) la mét phuong phap
phan tich dinh lugng, thay vi yéu cau mot khéi lugng dir liéu Ién
né chi st dung y kién danh gia clia cac chuyén gia ma khong can
qua nhiéu d liéu bang s6. Do d6, muc dich chinh ctia nghién ctu
nay la xay dung mé hinh lua chon phuong éan thiét ké dam dé hé
gian gido cho céng trinh xay dung bang phan tich thd bac phan
cap AHP.

2.CO SG LY THUYET TiNH TOAN HE D& GIAN GIAO

Hé bracket bao gébm dam |, bu l6ng, ty chuén, gian gido, ludi
bao che,...dugc tinh toan théa man cac diéu kién sau:

< Kiém tradam |

- Kiém tra d6 bén chiu uén: ¢ = Mipax <vf (2.1)
WX

Trong dé:

Mmax: Momen 1&n nhat trong dam

Wy Momen khang uén cta dam |

Ye: Hé s6 diéu kién lam viéc cla thép

f: Cudng d6 tinh todn chju kéo cuta thép

- Kiém tra d6 bén chiu cat: ¢ ~ Qunax ¥Sy _ vef.

t

v
WXIX

(2.2)

Trong dé:

Qmax: Luc cat I6n nhét trong dam

Sx: Momen tinh cla dién tich bi cat d6i véi truc trung hoa
tw: Bé rdng canh tiét dién chir |

Ix: Momen qudén tinh

Ye: Hé s6 diéu kién lam viéc cla thép

fi: Cudng do tinh toan chiu cat cta thép

- Ung sudt tuong duong: o4 = Vo + 31> <1.15y.f
Trong doé:

o: Ung suét phap tai diém can tinh

T : Ung suét tiép tai diém can tinh

Ye: Hé s8 diéu kién lam viéc cta thép

f: Cuong d6 tinh todn chiu kéo cutia thép

-DBo vong I6n nhat: £, <[f]=L/150 (2.3)
Trong dé:

fmax: DO vONg 16n nhat ctia dam

[fl: DO véng cho phép clia dam

+ Kiém tra dudng han

- Xac dinh chiéu cao duong han: hgi, hge =120,

- Kiém tra cudng do dudng han: t = /13 + 13 < Yofur
Trong dé:

T, :Ung suét tiép do luc cat gay ra, ¢, - __Vv__
2(Behy )1,
T,,:Ungsuat tiép d 3 M Pxa
u:Ung pdomomengayra, ¢ = — - X% __
1
P Z(thf)%

V: Luc cat trong dudng han
Br: Hé s6 dudng han
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ht: Chiéu cao dudng han

lw: Chiéu dai dudng han

% Kiém tra bu léong

- Kha ndng chiu kéo clia mét bqung:|:N]tb =fy X Ay,

Trong do:
fio: Cuong do tinh toan chiu kéo clia bu léng
Aon: Tiét dién thuc cta than bu l6ng (da trir gidm yéu do ren)

- Luc kéo cia mét bulong: N = % <[Nly

Trong do:

M: Momen téc dung vao bu léng

I: khodng cach gitta cac bu I6ng trén 1 hang

- Kha néng chiu cdt ctia mot bulong:[N] =y, x iy, x Ay xny,

Trong do:

yo: Hé sé diéu kién lam viéc

fub: Cudng do tinh toan chiju cat cdia bu l6ng

Ap: Tiét dién cla than bu I6ng (khong trir gidm yéu do ren)
nv: S8 mit phang cit qua than bu léng

- Kha nédng chiu ép médt cia mét bulong:

[Nlb =v, xfp xdx(Zt)

Trong do:

yb: Hé s6 diéu kién lam viéc

feo: Cudng do tinh toan chiu ép mat cda bu long

d: Budng kinh bu léng

(zt)min : T8ng chiéu day nhoé nhat clia cac tdm thép bi ép mat

min

cung phia
- Luc ct tdc dung lén mét bulong:

\% .
N= R I:Nlmin = mm([N]vb ’[Nlb)
Trong do:
V: Luc cét tac dung vao bu long
n: S6 bu léng
% Kiém tra ty chuén
- Kiém tra bam dinh giiia bé téng va ty chuén:

Trong do:

N: Luc kéo tac dung vao ty chuén

d: Dudng kinh cta ty chuén

I: Chiéu dai ngap sau clia ty chudn vao bé téng

Tmax: Cudng do6 chiu kéo cua ty chuén

Ro: Cuong do chiu nén cla bé téng

m: Hé s6 phu thudc vao bé mat ty chudn

% Kiém tra cap

Q. <[T] (2.4)

Trong do:

Qc: Luc kéo tac dung vao cap

[T1: Luc kéo gidi han clia cap

Tinh toan dam | trudng hop khéng cap khéc véi trudng hop c6
cap vé so dé tinh va khong can kiém tra cap, con lai ca 2 trudng
hgp c6 cap va khong cap déu phai kiém tra cac diéu kién tinh toan
da néu trén.

3. PHUONG PHAP NGHIEN cUU

3.1. Cach tiép can

Khao sat va tinh toan thiét ké hé Bracket cho mét du an nha
nhiéu tang dién hinh véi 2 trudng hop c6 cap va khéng co cap. Tu



dé ghi nhan s6 liéu va tién hanh so sanh su lam viéc cta dam
Bracket chit | theo cac tiéu chi yéu cau ctia cédng trinh. Nghién ctu
nay khdo sat chuyén gia va lya chon phuong an thiét ké bang phan
mém Expert Choice. Cac budc tinh toan ctia AHP nhu sau:

» Budc 1: Thiét lap cay cau tric phan tich [2]

Trudc khi thiét lap cay cdu trdc can tién hanh phan ra van dé
thanh cac thanh phan nhé, cdy phan cap AHP sé dugc dua trén cac
tiéu chi va cac kha nang lua chon. Viéc thiét 1ap cay cau trac phan
tich nham xac dinh cac chi tiéu dac trung cho cac phuong an lua
chon, cac tiéu chi can dugc su dong thuan cla cac chuyén gia.

MUC TIEU

Tidui ehi 1 Tiéus chi 2 Tiduchis |

- - -

Tt chi 4

Théu chi 2

- SS

" Tiéuchi 3

Hinh 1. Cay cau tric phan tich AHP [1]

» Budc 2: Lap bang dinh lugng cac tiéu chi [2]

DE viéc so sanh cac tiéu chi dugc ré rang can lap bang dinh
lugng cac tiéu chi bao gdom dinh nghia va gia tri cla ting tiéu chi
cu thé.

» Budc 3: Xay dung ma tran so sanh cac tiéu chi [2]

Viéc so sanh nay dugc thuc hién gilta cac cap chi tiéu véi
nhau va téng hgp lai thanh mot ma tran gém n dong va n cét (n
14 s6 chi tiéu).Phan ti a; thé hién muc dé quan trong cla chi tiéu
hang i so véi chi tiéu cét .

1 a) Ain

— _laa 1 Aon
A= (ai]-)nxn = . .
anq An2 1

Muic d6 quan trong tuong déi clia chi tiéu i so vai j dugc tinh
theo ty Ié k (k tir 1 dén 9), ngugc lai clia chi tiéu j so véiila 1/k.
Nhu vay a;> 0, a; = 1/aj, ai =1.

Dugi day la thang diém so sanh muc dé uu tién (muc d6 quan trong) ctia cac chi tiéu [3]:

1/9 1/7 1/5 1/3 1 3 5 7 9
I | I | I I | | | >
I [ I [ I I [ [ [ "
Vo RAt it itquan it quan quan quan quan R4t Vo cung
cung it quan trong trong trong trong trong quan quan
quan  trong nhiéu hon nhu hon nhiéu trong trong
trong hon nhau hon hon hon

» Budc 4: M6 hinh AHP bang Expert Choice [2]

Gia tri hiru ich tuong d6i clia cong trinh theo méi phuong an
dugc xac dinh bang cach nhan ma tran d6 I6n tuong d6i cla cac
chi tiéu, nghién cttu nay dung phan mém Expert Choice dé |ay két
qua.

3.2. M6 hinh nghién cttu

3.2.1. Truong hop c6 cap

-

—

Hinh 2. So dd tinh ¢4 cdp
+ Tai trong

Bdng 1. Tinh todn tdi trong tdc dung Ién dam |

Taitrong Cong thuc tinh

Nguai va dung cu Glzglxsxgxé

Gian gido G, =g, xn
San thao ta
an thao tac G3:g3><£><3
2
Ludi Gy =g4x(nx8; +3x8S,)
Gidng chéo Gs=gsx2xn
Cau thang n
Ge =g x—
2
Tuyp gidng va cim G;=g;xn

Trong dé:

g: Tai trong do ngudi va dung cu thi cong (theo tiéu chudn
TCVN 296:2004)

g2: Téi trong 1 khung gian gido

g3: Tai trong ban than san thao tac

g4 la tdi trong ban than ludi

gs la tai trong bén than gidng chéo

gs la tai trong ban than 1 vé cau thang

gt la tai trong ban than tuyp giang va cum

S: Dién tich truyén tai

n: S6 khung gian gido

S1la dién tich truyén tai ca ludi bao che

Sz la dién tich truyén tai cla ludi hing vat roi (1ap cach nhip 5
tang khung)
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« Tinh cap
- Luc kéo trong day cap trong céng thuic (2.4) dugc tinh nhu

sau:
(PIL%+P2L%) &+h+5 +
32 2

+P,13 (L, + % +%) + PleLz(L3 + %)

Q= 1 3
gcosa(Ll +L,+L;)

% Kiém tra dam|
- Momen I6n nhat trong céng thic (2.1) dugc tinh nhu sau:
2

L
Mnax = P2 x(L; + Ly )+ P* x L= Q, xcosax (L, +L2+L3)+WX7

max

Luc cit I6n nhat trong cong thic (2.2) dugc tinh nhu sau:
Qpax = |P]tt + Pzn _Qc xcosa+ W x L

- D6 vong 16n nhat trong céng thic (2.3) dugc tinh nhu sau:
Fnax = [fi + 5 + f3 = £y

2
Véi f, = %(ﬂ -L,):DovdngdoPigayra
6EI
2
P,(L;+L
4
fy= SEL D6 véng do trong lugng ban than dam gay ra
2
Li+L,+L
£ = Q. xcosa( ) 3) (3L—L1 -L, _L3):D<f)vc'>ng do
6EI
Qcgayra

3.2.2. Truong hop khong cap
% Tai trong: Tinh toan nhu trudng hgp c6 cép
% Kiém tradam |

- Momen I6n nhat trong céng thuc (2.1) dugc tinh nhu sau:
2

L
M =P x (L +L2)+P1“xL]+Wx7

max
- Luc cét I6n nhat trong cong thuc (2.2) dugc tinh nhu sau:
Qmax = p]tt +p2tt +WxL

- D6 vong I6n nhat trong cong thiic (2.3) dugc tinh nhu sau:
fmax = f] + fz + f3

2
Véi f, = %(%— L,): D06 véng do P: gay ra

2
P,(L,+L
£, = M@L -L;-L,):D6vdng doP.géyra
6EI
4
fy = <EL : D6 vong do trong lugng ban than dam gay ra
4. KET QUA PHAN TiCH

4.1. Thiét ké hé bracket dién hinh

DE hiéu va cu thé héa viéc sir dung phucng phap phan tich thu
bac AHP dé lua chon phuaong én thiét ké dam |, nghién ctu nay
tinh toan cho cong trinh cu thé duéi day:
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Hinh 3. Mat dting cng trinh
Nghién ctu nay tinh toan thiét ké dam | vé&i ca 2 trudng hop cé
cap va khong cép nhu ly thuyét tinh toan & muc 2.1 va muc 3.1, ti
do 1ap bang so sanh gia tri tinh dugc clia 2 trudng hop nhu sau:
Bdng 2. Gid trj tai trong cua hai phuong dn [4-6]

Gia tri phuong an cé6 cap Gia tri khong c6 cap

G, = 16.41 (kN) G, =4.68 (kN)
G, =175 (kN) G, =0.5 (kN)
G; =2.058 (kN) G =0.588 (kN)

G4 =0.041 (kN) G4 =0.012(kN)

Gs=0.672 (kN) Gs=0.192 (kN)

Gy =1.407 (kN) G =0.402 (kN)

G, =0.56 (kN) Gy =0.16 (kN)

P =11.43 (kN) P =3.265 (kN)

P =13.39 (kN) P =3.826 (kN)

P =11.45 (kN) Py" =3.271 (kN)

Pi' =13.41 (kN) Py =3.832 (kN)




Bdng 3. Bdng gid tri tinh todn hai phuong dn [4-6]

Tiau chi PK gidi TH Tinh t8i tu ¢6 cap TH Tinh t8i uu khéng cap
han Co cap (%) khéng cap (%)
Ung suat phap 21 2.033 9.68 3.982 18.96
Kiém tra dam | ‘ Ung lsué’t’ tié’p 12.18 1.503 12.34 0.829 6.81
Diéu kién uon cat dong thai 24.15 2.953 12.23 5.024 20.8
D6 vong 1.133 0.07 6.18 0.129 11.39
Kiém tra
dudng han Ung sudt tiép 18 7.61 42.28 14.803 82.24
ban ma
Kiém tra bu Luc kéo bulong 40.32 14.318 35.51 28.049 69.57
long Luc cat, ép mat bulong 43434 3.636 8.37 2.005 4,62
Kiém tra bam Cudng d6 chiu kéo 0288 | 0.091 316 0.179 62.15
dinh ty chuon

4.2. Két qua phan tich AHP

Tu viéc khdo sat y kién cac chuyén gia, nghién ctiu nay c6 dugc
3 tiéu chi chinh gom: ky thuat, chi phi truc tiép, ti€én do va 9 tiéu chi
phu. Sau d6 tién hanh mo hinh AHP theo ly thuyét 8 muc 2.2:

Hinh 4. So d6 cdu tric phan tich AHP
Tu két qua muc 4.1, cac tiéu chi ctia phuong an co cap va phuong an khéng cap dugc dinh lugng nhu sau:
Bdng 4. Bang dinh lugng cdc tiéu chi cdp 2

Ki hiéu Tiéu chi Pinh nghia Gia tri
Phuong an khong cap Phuong an cé cap

KT Ky thuat Dam bdo su hoat ddng binh thudng va | Chju dugc tai trong trung binh. Chiu dugc tai trong I6n.
su an toan clia két cau

cp Chi phi truc ti€p | S6 tién phai tra cho vat tu, may moc, Tén chi phi hon do 13p dat Tang | chiu dugc nhiéu tang
gia céng 13p dung nhiéu tang | vi kha nang chiu luc | gian gido nhung tén thém

trung binh. chi phi lap dat cap.

D Tién do Thai gian thi cong phu thudc vao nhan | Tén nhiéu thai gian hondo ldp | Tén thai gian ldp thém cap

céng, may moc, mat bang dat nhiéu tang |. nhung sé tang | it hon.

Bang 5. Bang dinh luong cdc tiéu chi cdp 3

Ki hiéu Tiéu chi Pinh nghia Gia tri
Phuong an c6 cap Phuong an khong cap
CDDI Cudng do dam | Kha nang chiu luc ctia dam | 12.23% 20.8%
DVDI Do vong dam | Chuyén vi cia dam | theo phuong thang diing 6.18% 11.39%
CDBL Cudng d6 bulong Kba ndng Sh!u kf-:-o,»cat, eAp [nat cua bulong lién 3551% 69.57%
két gitta dam | va dam bé téng
CDTC Cudng d6 ty chuén | Cudng do chiu kéo clia ty chuén vaéi bé tong 31.6% 62.15%
VT Vat tu Céc loai vat liéu sir dung trong qua trinh thi céng 1,046,978,000vnd 1,586,258,000vnd
GCLD Gia céng Nhan cong, may moc va qua trinh 13p dung st
14p dung dung trong qua trinh thi cong 58,809,000vnd 72,489,000vnd
NC Nhan céng Suc lao déng trong qua trinh thi céng Tén nhiéu nhan
céng hon do l3p ddt | T6n nhan céng l&p cap
nhiéu tang |
MM May moc Cac loai thiét bi sir dung trong qua trinh thi cong i Thém may moc lap dat
day cap
MB Mat bang La khoadng khéng gian clia cong trinh dé |3

khodng tréng dat vat tu trong qua trinh thi céng
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Campare e relubve inpartance wi sepect S st IFAKLT

Hinh 5. Nhap hé s6 ma tran tiing cap tiéu chi

VDI {1 ,073)
T PAKOCAR (L 73]
= PACOCAP (12, 7%0)

mCnaE (1 183)
TIPAKOCAR (2 750) o m
B PACOCAP (11, 230)  miis

T PACOCAP (12, 750)
GO (L2 ,135)
1 PAKOCAP (L, 21)
T PACOCAP {12, 750)
- 9 T0 {L: 357)
N (L, 32

= PACOCAP {1+ ,#50)
b (L 567
= PAKOCAP (L2 ,500)

2oz ®Paynm new saw 2000

Hinh 6. Két qud md hinh il_fa_chon

- = = ¥ - ¥

om0 ok BALL |

¥
o

2omnD=(®

€ - ¥

R o Al s PaD =g

Hinh 7. D6 thi phan tich o nhay mic 46 ting gidm cta tiéu chi

Sau khi c6 bang dinh lugng, nghién ctiu khao sat chuyén gia dé
so sanh muc d6 uu tién (mdc dé quan trong) cla cac chi tiéu tu
d6 c6 dugc hé s6 ma tran theo ting cdp va nhap vao phan mém
Expert Choice.

Qua phan mém Expert Choice, ta thdy dugc phuong an co cap
(66.5%) t6i uu hon phuong an khéng cap (33.5%)

Mot chic nang vé cung hiiu ich ctia phan mém Expert Choice
la phan tich d& nhay cta céc chi tiéu d6i véi méi phuong an thi
c6ng. Cu thé c6 2 trudng hgp xay ra: khi tiéu chi bién thién thi su
lua chon phuong an thay d6i va khi tiéu chi bién thién thi su lua
chon phuong én van khéng déi. K&t qua nghién clu nay cho thay
khi ky thuat c6 gia tri khodng 40.5% tit phuong an cé cap chuyén
sang chon phuong an khéng cap (Bang 6). Khi chi phi truc tiép co
gia tri khoang 3.9% tu phuong an khéng cap chuyén sang chon
phuong an c¢é cap (Bang 6). Cac tiéu chi luén chon phuong an c¢é
cap gom tién do, do vong dam |, vat tu, gia cong lap dung, nhan
cédng, may moc, mat bang (Bang 7). Cac tiéu chi luén chon phuang
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an khong c6 cap gém cudng do dam |, cuong do6 bulong, cudng dé
ty chuén (Bang 7).
PAKOCAP <> PACOCAP

——

‘Weighted head to head between PAKOCAP and PACOCAP

BLoe D P E T nee waw U8
Hinh 8. D4 thi phan tich do nhay su khac biét giia 2 tiéu chi
+ Trudng hop 1: Tiéu chi bién thién thi phuong an thi céng
thay déi



Bdng 6. Phdn tich d6 nhay cua tiéu chi bién thién thi phuong dn thi céng thay déi

Tiéu chi Phuong an 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
KT PAKOCAP 30 35 39.9 49.9 54.8 59.6 59.8 64.7 69.7 74.5 79.5
PACOCAP 70 65 60.1 59.1 45.2 40.4 40.2 35.3 30.3 25.5 20.5
P PAKOCAP 50.9 48.3 45.6 43 40.7 38 353 32.3 30.3 27.6 25
PACOCAP 49.1 517 54.4 57 59.3 62 64.7 67.7 69.7 724 75
Trudng hgp 2: Tiéu chi bién thién nhung phuong an thi céng khong dai
Bdng 7. Phdn tich d6 nhay cua tiéu chi bién thién nhung phuang dn thi c6ng khéng déi
Tiéu chi Phuong an 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
™ PAKOCAP 30.7 31.8 32.8 33.9 35.1 36.1 37.1 38.4 39.5 40.5 41.6
PACOCAP 69.3 68.2 67.2 66.1 64.9 63.9 62.9 61.6 60.5 59.5 58.4
CDDI PAKOCAP 74.5 754 76.2 77.1 78.1 78.9 79.7 80.8 81.7 82.5 83.3
PACOCAP 255 24.6 23.8 229 21.9 21.1 20.3 19.2 18.3 17.5 16.7
DVDI PAKOCAP 79.8 79.4 78.8 78.3 77.8 78.9 77.4 76.6 76.1 755 75
PACOCAP 20.2 20.6 21.2 217 22.2 211 22.6 234 23.9 24.5 25
CDBL PAKOCAP 80.5 79.9 79.3 78.7 78.4 777 771 76.8 76.2 755 75
PACOCAP 19.5 20.1 20.7 21.3 21.6 22.3 229 23.2 23.8 24.5 25
CDTC PAKOCAP 80.5 79.9 79.3 78.7 78.4 77.7 77.1 76.8 76.2 75.5 75
PACOCAP 19.5 20.1 20.7 21.3 21.6 22.3 229 23.2 23.8 24.5 25
VT PAKOCAP 25 25 25 25 25 25 25 25 25 25 25
PACOCAP 75 75 75 75 75 75 75 75 75 75 75
GCLD PAKOCAP 25 25 25 25 25 25 25 25 25 25 25
PACOCAP 75 75 75 75 75 75 75 75 75 75 75
NC PAKOCAP 49.5 47 44.4 42 39.8 37.2 34.7 32.5 30 27.4 25
PACOCAP 50.5 53 55.6 58 60.2 62.8 65.3 67.5 70 72.6 75
MM PAKOCAP 43.6 41.8 39.8 37.9 36.3 34.3 32.3 30.7 28.8 26.9 25
PACOCAP 56.4 58.2 60.2 62.1 63.7 65.7 67.7 69.3 71.2 73.1 75
MB PAKOCAP 30.5 325 34.3 36.3 38.4 40.3 42.1 44.2 46.2 48.1 50
PACOCAP 69.5 67.5 65.7 63.7 61.6 59.7 57.9 55.8 53.8 51.9 50
Bdng 8. Bang téng két phan tich d6 nhay cdc tiéu chi
Tiéu chi Két qua chon phuong an
Ky thuat Khi ky thuat c6 gia tri khoang 40.5% tU phuong an cé cap chuyén sang chon phuong an khéng cap.
Chi phi tryc ti€p Khi chi phi truc ti€p c6 gia tri khodng 3.9% tU phuong an khéng cap chuyén sang chon phuang an 6 cap.
Tién do Luén chon phuong an cé cap

Cudng d6 dam | Ludn chon phuong an khéng cap

Do véng dam | Luon chon phuong an c6 cap

Cudng d6 bu léng Luon chon phuaong an khéng cap

Cudng d6 ty chudn Luén chon phuong an khéng cap

Vat tu Ludén chon phuong an c6 cap
Gia cong lap dung Ludn chon phuong an c6 cap
Nhan cong Luén chon phuong an c6 cap
May moc Ludn chon phuaong an cé cap
Mat bang Luon chon phuaong an cé cap
5. KET LUAN Cong ty xay dung da hd trg cung cdp so liéu va déng gop y

Viéc lua chon phuang én thiét ké dam | d& hé gian gido bao
che gdbm nhiéu yéu t6 tac dong nhu ky thuat, chi phi, tién de,...vé
mat ky thuat thi trudng hgp khong cap kha nang chiu luc t6t hon
nhung chi phi thi céng lai tén kém hon so véi trudng hop co cap.
Nghién cttu nay da phan tich, xac dinh 3 tiéu chi chinh va 9 tiéu chi
phu anh huéng dén phuong éan thi céng va muc d6 quan trong
cla tuing tiéu chi dé€ lua phuong én thi cong t8i uu nhat. Théng
qua phuong phép phan tich thi bac phan cap (AHP) cu thé la phan
mém Expert Choice da xac dinh dugc phuong an t6i uu nhat va
hiéu qua nhat dé la phuong an co cap (66.5%).

L&i cdm on

Bai bao nay dugc tai trg bdi dé tai NC khoa hoc sinh vién ma
s6 SV2022-70 clia Trudng Pai hoc Su pham Ky thuat TP.HCM
nam 2022. Nghién ctu nay xin dugc gli I6i cdm on dén cac

kién.
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