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Phuong phap Top-down hé dam tang ham
thay thé hé Shoring chéng vach tang ham

Top-down Construction Method using basement beam systems instead of Shoring systems

to support diaphragm walls

> THS PHAN QUANG VINH'; TS TRAN THANH BINH'; VAN DiNH HU'U PHUC?

'GV Khoa Xay dung DD&CN, Dai hoc Bach khoa-Pai hoc Ba Nng
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TGM TAT

Hign nay, mat trong nhirg phueng phap phd bign trong vigc thi
cong phén ngdm céc cang trinh dan dung 1a phueng phéap Bottom-
up sir dung hé Shoring-Kingpost [1]-[3]. Phueng phap nay ca wu
diém |a dé dang thi cong, [4p dyng he thép hinh; tao duge sy thang
thoang va chigu sang trong qué trinh thi cong. Tuy nhién, nhuge
diém coa phueng phap nay la thai gian thi cang kéo dai va chi phi
can. Bai bao nay dé xudt mat phuong an thi cang pho hop, trong
da str dung he dam beé tong cdt thép (BTCT) cia chinh ket céu phan
ngdm ket hop vai he cat ching thép hinh Kingpost tao thanh khung
chiu lyc trong qué trinh thi cong. Ket cdu nay ciing dang thai dugc
giit lai lam k&t c&u chiu lrc trong qué trinh st dung cang trinh. Ket
qué nghién ciru cho thdy phueng phap nay hoan toan kha thi dbi
viri céc cang trinh ca phan ngdm va dem lai cac Igi ich nhur: tigt
kiem chi phi, theri gian thi cong va giai quyét van dé chigu séng va
thang thoang.

Tir khoa: Top-down; bottom-up; thi cong; phén ngdm; Shoring-
Kingpost; hé dam.

ABSTRACT

Nowadays, one of the most popular solutions for underground
constructions is the Bottom-up method using the Shoring-Kingpost
system [[)-[3). This kind of excavation methodology is easy to
manipulate and install the steel components; generate good
ventilation and illumination during construction stage. However, its
disadvantages are the long construction time and a high construction
cost. This paper proposes an appropriate underdround excavation
methodology in which the reinforced concrete (RC) beams of the
underground structures are combined with the vertical Kingpost
steels to generate a support structure during the construction
phase. This suppart structure is also retained during the service-life
of the structure. Results from calculations and comparisons reveal
that this method is feasible and brings great benefits such as: saving
construction costs and construction time, as well as providing good
ventilation and illumination for construction.

Keywords: Top-down; bottom-up; excavation; underground;
shoring-Kingpost; beam systems.

1. GIOI THIEU

Hién nay, trong cac cong trinh cao tang, viéc b6 tri cac tang
ham gan nhu 1a yéu cau bat budc dé€ giadi quyét cac van dé bai dé
xe cling nhu bé tri cac hé thong ky thuat clia toa nha. Véi su phat
trién clia cong nghé hién dai, viéc thi cong phan ngdm da co thé
thuc hién véi nhiéu phuong phap khac nhau, trong dé hai phuong
phap phé bién nhat la:

- Phuong phap Top-down chéng d& tudng vay bang hé
dam san, phuong phap nay da dugc nghién clu va trién khai
thuc té€ rong réi trén thé gidi [4]-[6] clng nhu & Viét Nam [3],
[7], [8]. Phuong phap nay cé nhing uu diém nhu: céng trinh
dugc thi cong nhanh, tiét kiém thai gian va chi phi; tudng chan
dugc chéng d& bsi hé dam san nén dadm bao an toan. Tuy
nhién phuong phap nay c6 nhugc diém dé la kho tao dugc su
théng thoang, chiéu sang cho thi cong cling nhu viéc tinh toan
thié€t ké kha phtc tap.

- Phuong phap Bottom-up st dung hé Shoring-Kingpost [1]-
[3], [9]: phuong phéap nay dé dang giai quyét van dé théng thoang
va chiéu séng trong thi cong hé dao sau; hé co6 trong lugng nho
nén dé dang Idp dung va thio dé. Nhung hé Shoring-Kingpost han
ché co gidi hoa, dd clng téng thé nho, thai gian thi cong kéo dai,
chi phi thi céng cao [3], [9].

Dua vao hai phuong phap thi céng phé bién hién nay, nghién
ciu nay dé xuat mét phuong an thi céng phu hgp trong do hé
dam BTCT cua tdng ham cdéng trinh dugc sir dung dé thay thé hé
Shoring. H&é dam BTCT nay sé két hop vai hé thép hinh Kingpost
tao thanh hé khung dé chéng dé tudng vay trong qua trinh thi
céng. K&t cau nay sé dugc gil lai lam két cau chiu luc cla cong
trinh trong qua trinh s dung cong trinh sau nay. Muc tiéu dat ra
cla phuang phap nay nham: giam chi phi thi cong va thai gian thi
cédng phan ngam, tao dugc su thédng thoang va chiéu séang trong
qua trinh thi cong. Chi tiét vé phuong phap thi cong ciing nhu
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trinh tu thi céng dugc trinh bay trong muc 2. Viéc tinh toan kiém
tra phuong phap nay va so sanh cac két qua tinh toan dugc trinh
bay trong muc 3. Muc 4 sé dua ra cac két luan, kién nghi vé
phuong phap dé xuat.

2. PHUONG PHAP NGHIEN CUU

2.1. Déi tuogng nghién ciu

Céng trinh dugc st dung phuc vu cho nghién ctu nay la cong
trinh M-Garden City Hotel, toa lac tai duong V6 Nguyén Giap, khu
trung tdm cac du an cao tang ven bién TP Da Nang. Cong trinh c6
quy mé 27 tang néi, 3 tdng ham vdi chiéu sdu phan ngam la -
14,45m. K&t cau phan ngam st dung cho cong trinh la tudng vay
st dung tudng Barret véi chiéu day la 0,8m va cao d6 day tudng
vay la -31,25m. Phuong an méng s dung cho céng trinh la coc
khoan nhoi.

Vi thong tin két cau nhu trén, phan ngam céng trinh dugc thi
céng thuc té theo phuong phép Bottom-up st dung hé Shoring-
Kingpost chéng d& tudng vay. Véi chiéu sau hé dao 16n, cong trinh
st dung 3 I6p Shoring chéng d& hé dao (Hinh 1). Phuong an dang
thi cdng mang lai sy théng thoang va chiéu sang cho cong trinh
trong qua trinh thi cdng phan ngam ciing nhu dé dang thi céng
hon so véi cac phuong an khac.

TUGNG VAY = |.9.050

NTANG 1
™
1]
HE SHORING LOP 1
{HADOXA00X13X211 s
Wk g1
HE SHORING LOP 2 —
{Ha00xe00x21X13 S
1.9.300
s
HE SHORING LOP 3 HAM B2
HADOXADONZ1X13)
COT KINGPOST I
{HA0OXA00X21X13) < 1390'211

Hinh 1. Hé Shoring-Kingpost d phan ngdm cong trinh

Phuong an thi cong Bottom-up s dung hé Shoring-Kingpost
da dugc thuc hién tinh toan va kiém tra thod man. Két qua dugc si
dung dé so sanh va danh gia so véi phuong an dugc dé xuat.

2.2. Phuong phap thi céng phan ngam Top-down st dung
hé dam BTCT thay thé hé Shoring

Nghién ctru nay dé xuat phuang phap thi cong méi két hop
gitta hai phuang an thi cong dang phd bién hién nay 1a phuong
phdp thi cong Top-down va Bottom-up si dung hé Shoring-
Kingpost, v6i cac dac diém nhu sau:

- St dung hé Kingpost la cac thép hinh nhu két cau d& theo
phuong diing va dugc cdm vao céc coc khoan nhéi;

- Strdung hé dam BTCT cua cac tang ham B1 va B2 nhu két cau
d& theo phuang ngang. Hé dam nay sé lién két véi hé King-post dé
tao thanh két cdu chiu lyc chéng d& tudng vay va phan ngam
cong trinh trong qua trinh thi cong. (Hinh 2 va Hinh 3)

Trong qua trinh thiét k&, tai vi tri vach thang may cta céng
trinh khéng c6 dam di qua, ta bé tri mot s6 dam thép hinh tai vi tri
nay dé chéng d& tam chd thi cdng cac cau kién san va vach. Déng
thai qua viéc tinh toan va kiém tra, dé dadm béo van dé chiu luc cta
hé dam, can tang bé réng cta mot sé dam (cac dam mau dd trén
Hinh 2 va Hinh 3) ciing nhu bé tri thém cac dam xién dé gitr 6n
dinh cta hé dao. Phuong an lién két gilta cadc dam bé tong cot
thép vai dam thép hinh cling nhu gitta cac dam thép hinh véi
nhau cling dugc dé xuat trong Bang 1.
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Trinh tu thi cong phan ngam cla cong trinh theo phuong
phap nay dugc dé xuat nhu sau:
- Thi céng tuong Barret.
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- Thi c6ng coc khoan nhoi két hop vai 13p dat cac Kingpost
cam vao trong coc.

- Tién hanh thi cong dao dat dot 1, dao dat dén cao dé day
dam tang ham B1 (tinh tir cao dé dinh san 1a -4,6m cong thém véi
chiéu cao dam BTCT la 0,6m ta dugc cao d6 dao dat dot 1 1a -5,2m)
déng thai bé tri cac gi€ng khoan ha muc nudc ngam xudng duéi
cao do dao 1-2m.

- Thi c6ng hé dam chéng d& tang B1: tién hanh d6 bé téng 16t,
sau d6 |3p dat c6t thép, van khuén thanh dam va dé bé tong (luu y

(Hinh 4) vdi tai trong tac dung la &p luc dat theo cac thong sé dia
chat dugc khao sat thuc té.

M6 phong dugce thuc hién cho toan bé hé dao trong d6 mo
hinh dat dugc st dung la Hardening Soil. Cac théng s6 vé tinh chat
dac trung cua tung 16p dat nhu: loai dat. bé day, dé cing,...,dugc
mo6 phdng trong phan mém Plaxis dugc thé hién & Bang 3. C.ac
thong s6 dau vao cla tudng vay va clia hé chéng bang dam BTCT
dugc trinh bay trong Bang 4 va Bang 5.

Bang 2. Théng s6 cua hé dao

bé téng st dung phu gia R7). Sau khi bé tong dat cuong do, thi Théng sé Gia tri
cobng lap dat hé dam thép hinh tai vj tri vach thang may. Kich thudc ngang ctia hé dao 22,1 m
- Thi céng tuong ty vai cong tac dao dat dot 2 (tinh ti cao do Muc nudc ngdm cach mat dét tu nhién 3,00m
dinh san -9,3m cong thém vai chiéu cao dam BTCT la 0,6m ta dugc Chiéu day tudng vay 0,8m
cao do dao dat dot 2 I‘:‘a —9,?m) va hé dam tang ham B2. Tiét dién dam BTCT 800x400 mm
- Thi cong dao dat dén cao d6 day mong (-14,45m), thi cong
dai méng, giang méng va san ham ky thuat (KT).
- Thi céng cot vach tang ham KT. : ‘
- Thao d& hé dam thép hinh & tang B2 va thi cong san tang e 4
ham B2.
- Thi cdng cot vach tang ham B2.
- Thao d& hé dam thép hinh & tang B1 va thi cong san tang B1.
- Thi cdng c6t vach tang B1. ol® ® }.
- Ti€ép tuc thi cdng cobng trinh theo trinh tu tr dudi 1én nhu :i—-l: :J—-L:
thong thudng.
3. TINH TOAN VA KIEM TRA
3.1. Tinh toan va kiém tra tudng chan hé dao
Théng s6 cla két cdu hé dao dugc thé hién & Bang 2. Tudng
chén dat cta hé dao dugc mé phéng trong phan mém Plaxis 2D Hinh 4. M6 phdng tudng chan dt bang Plaxix 2D
Bdng 3. Thong sé dia chdt st dung cho mé hinh ddt trong Plaxis
o Lop 1: Cat min, Ld|;:2: (‘Zat b:'"' Lop 3: Cat min, |Lop 4: Sét, déo| Lop 5: Asét, Ldf’ 6: €at “30 v‘u‘a Lép 6A: A sét,
Lop dat e “ chat vira dén <p o R s ~ dén tho, chat vira .
roi dén chat vy bx chat vira mém déo mém P cling
rat chat dén rat chat
Bé day (m) 12,3 1,9 2,2 8,1 3,8 14,4 1,6
Type Hardening-Soil | Hardening-Soil | Hardening-Soil | Hardening-Soil | Hardening-Soil | Hardening-Soil | Hardening-Soil
Yunsat (kN /m3) 19,31 19,33 19,27 17,89 17,94 19,56 19,6
Ysar (KN /m3) 19,71 19,53 19,51 17,97 18,35 19,81 20,09
E;gf (kN /m?) 12640 18910 10280 7983 6384 29650 23820
ErS (kN /m?) 12640 18910 10280 7983 6384 29650 23820
E;if (kN /m?) 37920 56720 30830 23950 19150 88940 71460
Cro (kN /m?) 0,196 0,68 0,196 21,57 13,34 0 32,85
) 31,33 35,78 28,8 5,97 5,85 39,57 23,83
Bdng 4. Théng s6 tudng vdy Chuyén vi ngang cla tudng vay (U,) dugc xudt ra tir phan
Théng sé Ki hiéu Gia tri Pon vi mém Plaxis 2D va dugc st dung dé kiém tra theo diéu kién chuyén
Loai vat liéu R Elastic - vi (Céng thic (1)) & tat ca cac dgt dao dat cling nhu dugc st dung
Dién tich A 0,8 m? d€ so sanh gia tri chuyén vi gilta cdc phuong an thi cong sé dugc
Mb dun dan hoi E 325x 107 | kN/m? trinh bay & muc 3.3 . Két qua kiém tra dugc thuc hién & tat ca cac
D6 cling doc truc EA 26 % 10° kN dot dao va déu thoa man diéu kién vé chuyén vi (Bang 5):
g cling chdng uén El__ | 216x105 | kN.m? _ Usximax < [f] = H/200 )
Trong Iuong w 20 kN /m Bdng 6. Kiém tra chuyén vi tudng vay i
Hé s3 n hong Poisson » 02 - Giai doz;m Ux.max [fl | Kétluan
Béng 5 Théng 56 hé ché’ng bdng dém BTCT Pao dot 1 (tu-1,25 dén -5,2m) 16,50 19,75 Thoa
Tén ciu kién| Dac trung vatliéu | Kihiéu | Giatri |Ponvi| |Da0dot2(t-52dén-10,1m) 3033 | 4425 | Thod
] Material DPao dot 3 (tir-10,1 m dén -14,45m) 54,28 66 Thod
i Tinh chét vat liéu Type Elastic - 3.2. Tinh toan va kiém tra hé dam BTCT va thanh chéng
Dam BTCT Poéclingchdngnén| EA | 10,4Xx10° | kN King-Post. . . . .
Budc chong L. 45 m Hé két cau d& phan ngam céng trinh bao gébm hé dam BTCT theo

phuong ngang lién két cac thanh chéng King-post theo phuang diing.
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Hé két cau nay dugc mo phong nhu hé khung trong phan mém Etabs
(Hinh 5) va chiu céac tac dong clia tai trong nhu Bang 6.
Bdng 7. Tdi trong tdc dung lén két cdu phdn ngdm

Bdng 9. Cdc diéu kién kiém tra dam thép hinh

Piéu kién Céng thuc kiém tra

Tai trong | Ky hiéu M6 ta

Pé manh A< A

Do trong lugng ban than cutia cac cau kién,

Tinh &1 T | dygc tinh todn truc tiép tit phan mém Etabs

La &p luc ngang gay ra bai ap luc dat, dugc
lay ti mo hinh Plaxis tinh toan tudng vay &
Muc 3.1

Ap luc dat| ALD

Do trong lugng xe ciu, xe tai chg dat trén

Hoat tai HT . )
i san cOng tac

N M _
Piéu kién bén, gém: =gty <

T8hop | BAO |BAO=TT+ALD+HT

Két qua ndi luc tir phan mém Etabs tuong tng véi t6 hap tai
trong (BAO) sé dugc st dung dé ki€ém tra hé dam BTCT va thanh
chéng King-Post.

Hinh 5. Hé dam BTCT va thanh chdng King-post trong Etabs

a. Kiém tra hé dam BTCT.

Trong giai doan thi cong, hé dam BTCT chiju tai trong chu yéu
theo phuong ngang do vy can kiém tra kha nang chiu luc nhu cac
cau kién chiu nén uén. Theo TCVN 5574:2018 [10], di€u kién nay
can thoa man:

Ne < [Nelgn = Rybx(hg — 0,5%) + RecAsZ, (2)

Can tién hanh kiém tra d6i vai ba loai cdu kién & tiing tang
chéng la: cdu kién chiu néi luc 16n nhat, cdu kién cé tiét dién nho
nhat va dam bién. Véi tiét dién dam dugc 13y tu thiét ké thuc té cta
céng trinh, d€ dam bao kha nang chiu luc trong qua trinh thi cong,
mot s6 dam can tang tiét dién (tang bé rong). Cac dam dugc tang
ti€t dién dé dam bao kha nang chiu luc trong qua trinh thi céng
dugc thé hién (cdc dam c6 mau dd) trén Hinh 2 va Hinh 3. Sau khi
da dugc tang kich thudc, két qua kiém tra thé hién & Bang 7 cho
thay hé dam BTCT hoan toan du kha nang chiu luc

Bdng 8. Kiém tra kha nding chiu luc dam BTCT

-Chiu nén uén - V.S, <f
- Chiu cat VT Ity v- Ve
- Chju cat uén déng thoi 5

owq = [(oy +0oy)? + 315 < f.¥e

N <f

x = =JY
On dinh téng thé qoi\',A

= <f.v
Y cpyA ¢

Két qud tinh toan kiém tra cho cac thép hinh tiét dién khac
nhau dugc thuc hién & tiing tang chéng dugc thé hién & Bang 9,
Bang 10 va Bang 11. Do vay c6 thé két luan hé két cdu d& phan
ngam hoan toan thod man cac diéu kién vé chiu luc va bién dang
trong qua trinh thi cong.

Bdng 10. Kiém tra diéu kién d6 manh

Tang Caukién Ay Ay Két luan
B1 H350x350 23 39 Thoa
H350x350 24 40 Thoa
B2 H400x408 18 31 Thoa
H500x500 15 38 Thoa
Bdng 11. Kiém tra diéu kién bén
B1 H350x350 17,34 0,21 16,73 Thoa
H350x350 17,04 0,14 16,76 Thoa
B2 H400x408 20,83 0,15 20,45 Thoa
H500x500 9,88 2,11 9,58 Thoa
Bdng 12. Kiém tra 6n dinh téng thé
o X pea Oy ay o N
Tang Cau kién (kN/mZ) (kN/mZ) Két luan
B1 H350x350 16,20 16,97 Thoa
H350x350 16,80 17,92 Thoa
B2 H400x408 19,57 19,89 Thoa
H500x500 5,87 5,53 Thoa

. L. Ne [Nelgn .

Tang Loai dam Két luan
(kN.m) |(kN.m)

Dam c6 ndi luc |6n nhat 520 762 Thod man
B1 |Dam co tié€t dién nho 493 629 Thoad man
Dam bién 337 466 Thoa man
Dam c6 néiluc lon nhat | 1038 1442 | Thoa man
B2 |Dam co tié€t dién nho 953 1179 | Thoa man
Dam bién 977 1043 | Thod man

Cac cau kién dam BTCT clng can thoa man diéu kién vé bién

dang nhu sau (theo TCVN 5574:2018 [10]):
U, < [A] = L/200 3)

Ké&t qua tinh toan cho thdy dé véng I6n nhat cla hé dam la
7,5mm < [A] = 20mm: thod man yéu cau vé bién dang.

b. Kiém tra hé dam béing thép hinh

Hé dam bang thép hinh bao gém cac King-Post (H500x500)
theo phuong ding va hé dam bang thép hinh chéng tam tai vi tri
véach thang mdy (H350x350 va H400x408).

Cac thép hinh dugc kiém tra giéng nhu mét cau kién chiu nén
uén theo TCVN 5575:2012 [11], véi cac diéu kién kiém tra nhu sau:
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3.3. So sanh céc chi tiéu ky thuat-kinh té.

a. So sdnh két qud chuyén vi ngang cta tudng vay.

Su lam viéc cla tudng vay & cd hai phuong éan thi cong: st
dung hé dam BTCT phan ngam két hgp vai Kingpost va phuong an
st dung Shoring-Kingpost dugc mé phéng bang phan mém Plaxis
2D vai cac thong s6 vé hé dao, dia chat cling nhu cac dac trung
clia tuong vay duagc trinh bay & muc 3.1.

Hinh 6. Chuyén vj ngang cdia tudng vay & hai phuong an
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Két quéd chuyén vi ngang cla tudng vay & ca hai phuong an
trén dugc xuat ra t phan mém Plaxis 2D va dugc so sanh & Hinh 6.
C06 thé thay rang phuong an méi cho két quéa chuyén vi & tudng
vay nhoé hon so véi phuong én ban dau & tat ca cac giai doan dao
dat. Diéu nay c6 thé dugc giai thich bang viéc do clng clia hé dam
san tang ham chéng d& tudng vay la 16n hon so véi d6 clng cla
hé thép hinh Shoring-Kingpost vén da dugc dé cap dén trong cac
nghién cdu truéc [3]. Do d6 c6 thé két luan phuong an dugc dé
xudt c6 thé han ché dugc chuyén vi ngang tét han so vdi phuong
an dung hé Shoring-Kingpost

b. So sdnh tién dé thi céng.

Tién d6 thi cdbng phan ngam cla cong trinh dugc lap dya trén
phan mém MS Project cho ca hai phuong an véi cac céng tac chinh
dugc mo td gém: coéng tac lap dung Shoring-Kingpost, céng tac
théo d& Shoring-Kingpost va cong tac BTCT. Khéi lugng cling nhu
thaoi gian thyc hién clia cac cong tac dugc tinh toan dua trén cac
ban vé thiét ké chi tiét. K&t qua so sanh vé téng tién dd cliing nhu
tién dé cac céng tac ldp dung va thao d& Shoring-Kingpost dugc
thé hién § Hinh 7.

Hinh 7. So sanh thi gian thi cong phan ngdm 6 hai phuong én

C6 thé thay rang viéc thi cong theo phuang an két hgp dam
BTCT phan ngam va Kingpost cho thai gian thi céng phan ngam
gidm dang ké (khoang 25%) so véi phuong an dung hé Shoring-
Kingpost (208 ngay so véi 279 ngay). Trong do, thai gian 1ap dung
va thdo d& dugc gidm di dang ké (gidm tur 60-70% so vai phucng
an dung Shoring-Kingpost). Biéu nay lién quan dén khéi lugng vat
lieu st dung & hai phuang an sé dugc trinh bay & muc tiép theo.

¢. So sdnh chi tiéu kinh té

A I

Hinh 9. So sénh cdc chi phi vat liéu giita hai
phugng én

Hinh 8. Biéu d6 so sanh vat liéu giita hai
phuong én

Hinh 8 so sanh viéc s&f dung cac vat liéu chinh trong qua trinh
thi cdng phan ngam gidia hai phuong an. Cac vat liéu chinh dugc
théng ké trong qua trinh thi cdng phan ngam gém cé: hé thép
hinh (dung cho hé Shoring-Kingpost), c6t thép va bé téng (cla cac
c8u kién dam va san phan ngam). C6 thé thay rang viéc sir dung bé
téng gilia hai phuong én la chénh nhau khong nhiéu: phuong an
dé xuat dung nhiéu hon 14% lugng bé tong so véi phuong an ban
dau. biéu nay chi yéu la do viéc tang kich thudc mét sé dam BTCT
dé dam bdo kha nang chiu lyc va bién dang trong quéa trinh thi
c6ng phan ngadm. Tuy nhién, téng lugng thép (ké ca Shoring va
Kingpost) & phuong &n dugc dé xuat la nhé hon dang ké so véi
phuong an ban dau (251T so véi 569T). Diéu nay chi yéu la do
lugng Shoring trong phuong én dugc dé xuat gidm di dang ké (chi
con 31T) va Shoring chu yéu dugc dung thay thé dam BTCT tai

nhiing vi tri 16i, vach thang may. Chinh diéu nay ciing lam giam di
dang ké thai gian 13p dung va thao d& da phan tich & muc trén.

Hinh 9 so sdnh cac chi phi vat liéu gitta hai phuong én trong doé
su chénh nhau I6n nhat la chi phi Shoring da dugc giam di rat
nhiéu trong khi d6 chi phi do cac thanh phan nhu Kingpost, Bé
téng va cot thép c6 tang thém nhung khéng nhiéu. Diéu nay dan
dén téng chi phi vat liéu ctia phuong an dugc dé xuat (6,89 ty) tiét
kiém hon 30% so véi phuong an ban dau (10,46 ty). Diéu nay la rat
dang ké, gitp cho chi phi phan ngadm ciing nhu téng du toan cla
céng trinh giam di so véi phuong an ban dau.

4. KET LUAN

Bai bdo nay dé xuat phuang an thi céng pht hgp st dung truc
tiép hé dam BTCT clia phan ngam cong trinh két hop véi cac thanh
chéng Kingpost chéng d& tudng vay va phan ngam céng trinh
trong qua trinh thi céng. K&t qua ki€ém tra va tinh toan cho thdy
phuong an két cau dugc dé xuat hoan toan thod man céc diéu kién
vé chju lyc cling nhu bién dang trong toan qua trinh thi cong phan
ngam clia céng trinh. Khi so sanh vé6i phuong an ban dau cda céng
trinh (st dung hé Shoring-Kingpost), phuong an dugc dé xuat
cing cho thdy dugc su uu viét khi cé thé gidm di chuyén vi ngang
clia tudng vay déng thaoi rdt ngan dugce thoi gian thi cong phan
ngam céng trinh (rat ngén 25%), va tiét kiém dugc dang ké chi phi
vat liéu ctia phan ngam (khodng 30%) so véi phuong an ban dau.
Diéu nay ching t6 phuong an dugc dua ra la rat hitu ich va can
dugc nghién clu trién khai vao trong cac céng trinh thuc té,
phuong an pht hgp véi cac cong trinh Design and Build.

Tuy nhién, trong qua trinh kiém tra tinh toan trong giai doan
thi céng, mot s6 cau kién dam BTCT phan ngam dugc tang kich
thudc so véi phuong an thiét ké ban dau. Do vy dé thuc hién
phuong an nay can cé su két hgp thiét ké phuang an thi céng
ngay tu giai doan thiét két cong trinh dé c6 dugc su théng nhat
trong qua trinh thi cong.
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