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Toém tit: Muc dich cia ddu thau xay lcfp la nham lwa chon nha thau thich hop, thuc hién goi
thau xdy dwng, dap vmg dwoc cac yéu cau cua chii dau tw vé chi phi, chdt lwong va thoi gian thuc
hién goi thau, 20p phcfn thyee hién tot muc tiéu ciia dy an dau tw xdy dung.

Dé ting co hoi gianh dwge thing loi trong dau thau thi cong xdy ldp, nha thau phdi dwa trén cdc
théng s6 ky thudt va kinh té ciia hé so moi thau, ldp ra cdc bdi toan dé chon phwong dn ddu thau it
riii ro. Poi voi cong trinh hé van dé lién quan dén rii ro da khé lhweong truée, thi voi cong trinh
duong ham viéc xdac dinh rii ro cang phirc tap hon. Bén canh viéc lya chon phuwong an dam bado
tinh kha thi vé mat ky thudt, phu hop véi nang lyc cua don vi, nha thau con can phai dwa ra duoc
chi phi thi céng hop Iy, nhé nhat cé thé chdp nhan dwoc, va da xét t6i chi phi riii ro.

1. NHUNG YEU TO DAN DEN PHAT
SINH CHI PHi TRONG QUA TRINH THI
CONG PUONG HAM

Pic diém chung cua nganh xdy dung 1a mot
nganh ddy rui ro, ddc biét trong giai doan thi
cong. Giai doan thi cong 1a rit nhay cam d6i véi
tac dong cua rat nhiéu yéu t6 so véi tat ca cac
giai doan khac ctia mot du an dau tu xay dung.
Chu dau tu ciing gap rui ro khi khong uée luong
dung va phai mua dit va nguoc lai Nha thau
cling vay. Diéu nay s& gdy kho khan cho nha
thau trong giai doan d4u thau khi phai lya chon
gia bo thiu ma rii ro qua 16n dang ¢ trude mat.

Nhitng riii ro nay chi yéu thudc 2 loai: rii ro
do yéu to kS/ thuat va rai ro vé tai chinh.

Riii ro vé k¥ thuat trong thi cong du(mg ham
thuong thé hién trong co ché gy ra sy ¢ khi
dao duong ham nhu ciu tric dia chat, kich
thudc khdi dao, phuong phap dao két hop véi
bién phap chdng d& gia cd va mot s tac dong
khac.

Nhiing rui ro vé tai chinh trong mot dy an
xdy dung c6 lién quan dén nhiéu khau tao nén
du an cong trinh. D6 1a nhiing tha tuc trong
nghiém thu, thanh toan, cp von nhiing bién
dong gia ca thi truong. Riéng dbi véi thi cong
duong ham thudc loai xdy dung dac thu, rii ro
tai chinh lién quan nhiéu dén cac loai thiét bi
chuyén dung, nhiing vat li€u dac chung.

Ngoai ra rii ro vé tién do thi cong do thay
d6i thiét ké, do yéu cau chdng lii cho cong trinh,
do phuc vu muc dich chinh tri... cling chiém
phan 16n trong viéc tang chi phi thi cong.

1.1. Yéu t6 ky thudt: dia chat, thiét bi va vit
liéu thi cong

Khac véi cong trinh xdy dung trén mat dat,
ham nam trong 1ong dat nén chiu anh huéng 16n
cta diéu kién dia chét cua khdi dja téng.

Viéc thi cong duong him phu thude rt nhiéu
vao tinh chat co 1y ctia dat d4, ciu tric cta cac
16p d4, mirc d6 phong hoé va nudc ngam.

Déi voi dd& mém nhu mac no, da phan, phién

. thi kha ning chiu lyc kém cin phai ting
cuong gia c¢b khoi dao, do vay phai tang chi phi
thi cong. Voi da ctmg nit né nhiéu, nudc ngam
rira troi cac chat két dinh giltta cac khe nut,
khién cho khéi ¢4 mat 6n dinh. Nhitng dut gay
ho 1a duong din duy nhat cho dong nudc ngam
do d6 tao diéu kién tang qud trinh x6i mon co
hoc. Con vé x6i mon hoa hoc thi nhitng da co
thanh phan cacbénat nhu da voi, da dolomit qua
trinh phéa hoai dién ra cham, nguoc lai da co
thanh phan sunphat nhu d4 anhydrite va thach
cao thi x6i mon dién ra nhanh hon. Do bt lgi
néu trén, nguoi ta thudng tranh tuyén ham thuy
dién qua vung da thach cao hodc anhydrite.
Truong hop phai di qua loai da do thi phai co
bién phap ngin dong thAm nhu phut vira chng
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thim va ting tién do dao ham. Ca hai giai phap
déu phai ting chi phi thi cong so vdi du toan
ban dau.

Trudng hop tuyén ham gip 16p dat mém nhu
phién sét, macno v6i ham lugng monmorilonit
tir 5-10% dé gap dét truong ng. Su truong né co
thé gdy ra nhiing van d¢ nghiém trong dén on
dinh khéi dao, phai ting gia c6 tam thoi, va tac
dung nay dong thoi anh huong dén két cdu vo
ham trong sudt giai doan van hanh. Giai phap
thiét thyc nhat 14 phai chuyén tuyén ham sang
loai dét khac, tranh viéc chi phi ting do gia cb
ham rat 1on.

Hau hét cc tuyén dudong ham déu gip nhimng
bat lgi vé cAu trac kién tao dia chit va gay ton
that vé tai chinh va thoi gian dé xir Iy nhu gap
dut gdy 1on, ving vo vun va truot; da phan 16p
thang dung song song voi tim ham... Nhu thyuc
té tuyén dudng ham thuy dién Budn Kudp gip
dut gay 16n da phai dung thi cong mot thang va
chuyén tuyén ham.

Vé thiét bi va vat liéu thi cong co lién quan
dén phuong phap thi cong, thi du thi cong bang
khién dao (Shield Machine — SM) hodc may dao
(Tunnel Boring Machine — TBM) thi gia thanh
thiét bi chiém ty trong rat 16n trong gia thanh
cong trinh. Nguoc lai thi cong bang phuong
phap khoan- nd thi chi phi thi cong bi phu thudc
nhiéu vao thiét ké khoan- nd, cu thé khdi dao
sau nd pha néu khong thich hop voi mit cit
thiét ké thi phai ting chi phi xu ly, ting khi
luong bé tong phai d6 bu. Néu thi cong theo
phuong phap thi cong him méi ciia Ao (New
Austrian Tunnelling Method — NATM) voi dia
chat dat da yéu thi gia thanh thi cong phu thudc
nhiéu vao bién phap dao phan doan va nhiing
két cau chong d& tam thoi.

1.2. Yéu t6 tai chinh

Trong thi cong xay dung ham mot sd yéu td
bat loi vé tai chinh thuong gip nhu sau:

a. Binh mc xdy dung co ban chua hoan
chinh, dic biét ddi véi cong viéc trong duong
hdm. Thi du viéc ddo lem phai bu bé tong, chu
dau tu chi cho phép thanh toan dudi 5% hoic do
tai li¢u khao sat khong dat gap dut gdy 16n phai
chuyén tuyén duong ham, thiét bi, nhan cong
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dung hang thang, song khong dugc bu dy toan
v.v. (thuy dién Buon Kudp).

b. Lai suat ngan hang cao. Do yéu td bat on
clia gid ngoai té, nén l3i sut cho vay cua céac
ngan hang ciing bién dong theo, trong lic ngudn
tién tam ung cho thi cong bi han ché theo dinh
muc.

c. Han ché viéc diéu chinh gia. Trong nhiéu
hop dong xay dung, chii dau tu thién vé loai hop
ddng tron gbi, nén nha thiu khé xoay sé khi
phai thay d6i bién phap thi cong dé ting nhanh
tdc do thi cong theo muc tiéu chinh tri cia Nha
nudce. Trinh ty thi cong trong dudng ham 1 theo
phuong phép tuan ty. Mudn day nhanh téc do
dao thuong phai mo thém guong dao, thi du tai
cong trudng thuy dién Hoa Binh, c6 doan ham
phai mo t6i 9 cira ham dé tang toc do dao, ting
chi phi thi cong rat 16n, song viéc thanh toan bo
sung du toan chdm, nha thau phai chiu thiét vé
chénh 1éch gi4 & hai thoi diém khac nhau.

d. Gia nguyén vat liéu, lao dong, may moc
thiét bi bién dong 16n. Thi du khi dao ham bang
TBM (Thuy dién Pai Ninh), gia thiét bi rat dat,
phan 16n phai nhap ¢ nudc ngoai. Khi gip dia
chat khong phu hop véi tinh ning may, phai
thay mot sb phu kién trong diéu kién bién dong
gia thé gidi rat 16n, s& lam tang chi phi cho nha
thiu ma khong duoc thanh toan. Tai cong
truong thuy dién Dakmi do diéu kién dia chat
phirc tap nén ctra nhan nudc phai mat ba lan
hiéu chinh thiét ké, khién cho tién do cham 3
thang. Giai doan nay gia thuc nd dao dong rat
manh, nhiéu nha cung cip khong dam nhap
khién cho tién do cang thém cham, anh hudng
dén chi phi ctia nha thau.

1.3. Yéu t6 quy trinh nghiém thu thanh todn

Thu tuc thanh toan, giai ngan d6i véi cac
cong doan thi cong duong ham nhiéu lic bi
cham, do phai giai trinh tinh dic biét ciia cong
nghé thi cong & nhiing viéc ca biét ma du toan
khong c6. Nha thau phai tham khao truong hop
tuong ty & cong trinh khac dé ching minh.

2. RUI RO TRONG CHI PHI THI CONG
PUONG HAM O GIAI POAN PAU THAU

Ngoai cac thanh phan chi phi tryc tiép nhu
vat liéu, nhan cong, may thi cong va chi phi



gian tiép nhu chi phi quan ly, chi phi gidm sat,
chi phi thi cong x4y dung cong trinh duong ham
trong giai doan ddu thau con c6 thém nhing chi
phi c6 kha ning phat sinh nim trong timng khoan
muc chi phi hodc dugc tinh thanh phan riéng.
Chi phi c6 kha nang phat sinh nay con dugc goi
1a nhiing chi tiéu bat ngd c¢6 thé udc bang kinh
nghi¢m da trai qua va nhiing khé khan dugc du
kién cho mét cong trinh xay dung dic thu. Chi
phi c6 kha nang phat sinh trong thi cdng nhu cac
yéu t6 chi phi phét sinh tir ky thuat, yéu t6 chi
phi phat sinh tir tai chinh. Ngoai ra ddi voi cong
tac thi cong dudng hidm gip nhiéu yéu to bat
thuong nén nha thau can tinh thém chi phi khi
gip su cd, d6 1a chi phi rui ro.

Khi xét dén rui ro trong thi cong, lac nay chi
phi thi cong duoc xac dinh bang tong chi phi thi
cong cong trinh trong trang thai binh thuong va
chi phi thi cong cong trinh luc gap rai ro.

Cong thue xac dinh:

F;=F, xPg+rxP; )

Trong do:

F; . Chi phi c6 xét dén rii ro;

F;: Chi phi thi cong xdy dung o giai dogn
binh thuong;

Py : Ty Ié cong viéc thi cong trong diéu kién
binh thuong (%),

r : Chi phi thi céng xdy dung khi co rii ro,

P, : Ty lé cong viéc thi cong khi co rui
ro (%).

Vi du nhu dé tinh gia thanh 1m3 bé tong co
xét dén rui ro voi ty 1& cong viée gip rai ro
trong qua trinh dao 1a 20%, khi biét: Gia thanh
1m3 bé tong & diéu kién thi cong binh thuong 14
1.000.000 déng/1m3. Khi gip muc nudc ngam
don vi thi cong phai gia cd bang bién phap
khoan phut v&i thanh phin vita bé tong cuong
d6 cao nén gia thanh 1m’ bé téng lic nay la
2.000.000 ddng/1m’.

Khi d6 gia thanh 1m3 bé tong c6 xét dén rui
ro trong truong hgp dao khi gdp muc nudc
ngam duoc tinh:

F; = 1.000.000 x 80% + 2.000.000 x 20% =
1.200.000 ddng

Vay gi4 thanh 1m’ bé tong c6 xét dén rui ro
da tang lén:

1.200.000 — 1.000.000 = 200.000 (dong) so
v6i khi thi cong binh thuong.

3. LUA CHQON PHUONG AN PE PAU
THAU KHI TINH PEN CHI PHi RUI RO

Nguyén tic chinh dé lya chon phuong an thi
cong duong ham dua vao bai toan dau thau la
dua trén lya chon cong nghé thi cong, cung véi
cong nghé¢ do 1a chi phi thi cong. So sanh gia
thanh cua cac phuong an cé cong ngh¢ thi cong
hop ly. Phuong an thi cong dugc chon s€ la
phuong an c6 cong nghé thi cong hgp 1y cung
v6i chi phi thip nhat c6 thé.

Viéc lya chon phuong an d4u thau duogc xéc
dinh trén co so:

- Phuong an ctia Chu dau tu 1a bai todn
chinh;

- Nha thau phai xac dinh gia cua bai toan trén
duoc coi l1a gia tran;

- Xac dinh gia theo phuong 4n du kién cia
nha thau sau khi trang thdu: phwong an nay co
xét dén kinh nghiém vé cong nghé t6 chuc thi
cong ctia nha thau dé dua ra gié;

- Xac dinh gia dau thau: trén nguyén tic nho
hon gia tran nhung 16n hon gia trén kinh nghiém
ban than nha thau.

Ap dung phuong phép tinh toan cho tuyén
duong ham duoc thiét ké voi tong chiéu dai L=
4.789m; d6 ddc i=0,5%. Puong kinh 3.2m.

Trong d6 khéi luong phai xir ly dut gy theo
udc doan co thé 1én dén 30%, chiéu dai can xu
ly dut gay 1a 1.436,7m. Bién phap xu ly dat gay
1a dung bé tong gia cb.

Phuong an dy kién cua nha thau sau khi
trang thau: tuyén duong ham co6 diém dau tuyén
di theo tuyén ham chon 200m, sau d6 dan luogn
cong theo goc 30° dén cach diém cudi tuyén
chon 100m nhim tranh vung dia chat xau, do
dai duong ham cia phuong an nay 1a 5.412m.

Két qua tinh doi voi doan duong ham dai
3.352,3m khong xét thém chi phi phai xu ly la:
29.525.930 dong/m dai;

Pbi voi doan dudng ham dai 1.436,7m tinh
ra Im dai c6 xét thém chi phi phai xir ly thém
(neo, bé tong) 1a: 45.694.887 ddng/m;

Do do:

Tong chi phi xdy dung duong ham dai
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4.789m trong diéu kién binh
141.399.679.770 dong;

Tong chi phi xay dung duong ham dai 5.412m
theo phuong an du kién ciia nha thau trong diéu
kién binh thuong: 159.794.333.160 dong;

Tong chi phi xdy dung dudong ham dai
4.789m trong d6 c6 1.436,7m phai xu ly dut
giy: 165.214.118.031 dong.

Néu xét vé chi phi rai ro thi gia thanh 1m dai
duong ham dung dé so sanh phuong 4n sé la:

Ty 1€ cong viéc thi cong khi c6 rui ro:

P,=(1.436,7m/4.789m )*100% = 30%

Ty 1€ cong viéc thi cong binh thuong: Pz =
100% - 30% = 70%

Vay gia thanh 1m dai dudong hdm tinh chung
trong diéu kién thi cong binh thuong va diéu
dién thi cong gap rui ro tng voi cac tan suit trén
theo cong thirc (*) la:

F; = F; x Pg + r x P, = 29.525.930x70% +
45.694.887x30%= 34.376.617 dong

Vay gia thanh tong chidu dai dudong ham la:

F = 4.789 x 34.376.617 = 164.629.619.292
dong

Kiém tra lai:

29.525.930 x 3.352.3 + 45.694.887 x 1.436,7
=164.629.619.292 dong

Nhu vay gia déu thau co thé dao dong tir:
159.794.333.160 dong dén 164.629.619.292
dong va gia diu thau s& dugc quyét dinh sat thoi
han déng thau ty thudc vao lugng thong tin thu
nhan duoc.

Nha thau dya trén hd so moi thiu dua ra
dugc phuong an thi cong xtr 1y sau khi da trang

thuong:

Tai liéu tham khio

thiu. Bang kinh nghiém vé cong nghé va quan
ly thi cong, gia chi phi thi cong cua phuong an
phai nhé hon chi phi thi cong duy kién theo ho so
moi thau.

Gia du thdu phai nho hon gia trdn dy kién va
16n hon chi phi ctia phuong an nha thau dy kién
phai xtr ly.

Vay trén co so chi tiéu tong chi phi xay dung
cho tuyén ham, nha thau thdy rang, néu chap
nhan phuong an cta Chi dau tu thi khi tién
hanh thi cong gip dut gy s& dé xuat phuong an
trén ra xtr 1y, khi d6 vé phia nha thau s& c6 loi.

4. KET LUAN

Trong diéu kién nén kinh té thj truong canh
tranh binh dang va nghiét ngi, cac doanh nghiép
xdy dyng (nha thau) mudn ton tai thi phai thing
thau dé tao cong an viéc lam va thu nhap cho
doanh nghiép. Con dé phat trién, thi doi hoi
doanh nghiép can c6 nhiing chién lugc san xuat
kinh doanh phu hop. Mot trong nhiing chién
lugc d6 1 van dé gia trong dau thau, nha thau
khong thé thing thau bang moi gid, ma phai xét
té6i muc thu nhap tdi thiéu chép nhan duoc tu
viée néu tha"lng thau va thuc hién g0i thau.

Thi truong xdy dung von tiém an nhiéu rui
ro, xdy dyng cong trinh duong ham lai cang
ham chira trong nd nhiéu yéu té rai ro hon, ma
rii ro dong nghia véi chi phi thi cong, voi ton
that gia tang. Cac nha thau xay dyung cong trinh
duong hdm can c6 phuong phép tinh toan dinh
luong rai ro dé xac dinh gidi han gia goi thau
ma minh ¢6 lgi, dé chu dong hon trong qua trinh
tham gia d4u thau.
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Abstract
ANALYSIS OF RISK FACTORS IN THE SELECTION OF
TUNNEL CONSTRUCTION IN THE BIDDING PHASE

The purpose of construction bidding is to select the suitable bidder (contractor) for
implementing the construction bidding package, who suits the project owner’s requirements on
bidding package cost, quality and fulfillment duration, in order to well realize the goal of the
construction investment project.

In order to win the construction and building bid, the bidder must formulate bidding plans to
select the less risky one, based on the technical and economics specifications of the invitation to
tender documents. While the risk is already difficult to anticipate for the open structures, the
determination of risk is even more complicated for tunnel structures. Beside the selection of
technically feasible plan, which is suitable with the bidder’s ability, it must also give the
reasonable, acceptable minimum construction cost, including the spare cost for risks.
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