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TOM TAT

Trong bai bao nay, can clr vao két qua cac bai toan cu thé, tac gid da phan tich, so
sanh va danh gia hiéu qua kinh té ctia san phang (ng lwc trwéc (ULT) tinh toan theo
TCXDVN 356:2005.

ABTRACT

Based on some practical examples, the author has made several analytical
comparisons and estimations of the cost effectiveness of a post- tensioned concrete
flat slab design in accordance with TCXDVN 356:2005 (Vietham Construction
Standards 356:2005).

1. Pit van dé

Vi tinh kinh té va kha niang thoa man nhirng yéu cau kién tric, nén san phang bé
tong ULT 1a hé két cau duoc chap nhan va tmg dung rong rai cho cac cong trinh dan
dung nhu cao dc van phong, ga ra dd xe, trung tam thwong mai, chung cu v.v... O nhiéu
nude trén thé gi¢i nhu: Hoa Ky, Anh, Phap, Uc, Pong Nam A.... Mic dau da c6 su canh
tranh tir nhimg giai phap két cdu san khac, dang két cau nay di duoc Gmg dung c6 hiéu
qua hon 30 nam qua.

Tinh phé bién cua kiéu két ciu ndy co ban Ia tinh kinh té, xuat phat tir viéc co
thé giam bé day san, nhip san 16n hon, s luong cot it nhat va giam bét thoi gian xay
dung vi hé cdp pha dugc thdo do sém hon. Ngoai ra, viéc sir dung ULT con cho phép
k¥ su kiém soét do vdng, nut va tai trong sir dung tbt hon.

Trong viéc udc tinh gia thanh ciia két cau nha nhiéu tang, rd rang bo phan san
thuong 1a phan chinh ciia gia thanh xay dung. Béi vay, toan bd gia thanh cua két cau co
thé phu thudc vao hiéu qua kinh té ctia hé thong san.

Véi nhitng yéu t trén, viéc tinh toan hiéu qua kinh té dbi v6i san ULT da dugc
su quan tam ddc biét cua cac ky su thiét ké.

2. Tong quan vé tinh kinh té ciia san phing &ng lwe truée

Theo cac nghién ctu [1] , co thé chon duoc gia tri tdi wu cua nhip dbi voi

phuong an san khong dam ULT (bang. 1).
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Vi¢c xac dinh hi¢u qua kinh té cua san ULT can duge khao sat cho nhiéu dang
san c6 cac thong sb thiét ké thay d6i khac nhau nhu: nhip, bé day, vat liéu, tai trong tac
dung, hodc dang két cu san c6 cac thong s6 thiét ké khong ddi nhu: nhip, bé day, vat
liéu nhung gi4 tri tai trong tac dung thay ddi khac nhau... Dua vao két qua cac gia tri
chi phi vat li¢u tinh toan thu dugc theo cac yéu to thay ddi, tién hanh so sanh, danh gia
va x4c dinh duoc hiéu qua kinh té trong thiét ké.

Bang 1: San ULT cang sau- Gid tri nhip dién hinh kinh té

Nhip (m) 6.0 (7.0 8.0 (9.0 (10.0 |11.0 |12.0 |13.0 |14.0 |15.0
|| | | | | | l
Ghi chu: I San hinh vudng, ty 1€ 1.00

BN San hinh chit nhat, ty 1€ 1.25
T San hinh chir nhét, ty 1€ 1.50
Dé danh gia tinh hidu qua cta viéc str dung két céu san phang bé tong ULT véi
cac nhip pho bién trong xay dung cong trinh dan dung, ta tién hanh tinh toan cu thé cho
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van phong lam vi¢c) dugc xem xét trén co s& xét anh hudng cua gia tri tai trong dugc can
bang dé tim ra d6 vong ctia san thoa mén diéu kién han ché theo TCXDVN 356:2005.
3. Gia thanh vt li¢u ciia san phing bé tong ing lwe truée

Xét két cau san v6i 3 nhip theo mdi phuong (hinh 1a). Chiéu dai nhip 1a: L= 8,
9,10, 11 va 12m. Chiéu day san duogc lya chon béng 1/40 nhip. Quy dao cap duoc b tri
nhu trén hinh 1b. Tiét dién cot 1a Im x Im.

3.1. Cdc sé ligu tinh todn khdc:

— Tai trong:
+ Tinh tai hoan thién (trong luong cac 16p hoan thién, cac vach ngan):
200kG/m?
+ Hoat tai tiéu chuan: 200kG/m?
— Vat liéu:

+ Beé tong cip do bén B30
+ Cbt thép tmg lyc trude T15: Rsp=1581 MPa, ng suat cing trudc: 1422
MPa, dién tich twong dwong cia tiét dién cap 140 mm?.
+ C6t thép thudong AlL: Rs=280 MPa
—  Tinh toan tng suat hitu hiéu cta cap:
+ Tong hao tng suat: 27%
+ Ung suét hiru hiéu ciia cap = 73%*1422 = 1040 MPa
+ Luc cang hitu hi¢u cua 1 cép T15 = 10400*1.4= 14560 kG
—  Chon s0 b6 s6 lugng cap:

S6 lugng cap dugc xac dinh tuong Ung voi gia tri tai trong can bang. Dé ¢ co
so danh gia, so sanh vé hiéu qua kinh té, chon 4 phuong an gia tri cAn bang tai trong tir
(80-110)% trong lwong ban than san (coi nhu quy trinh tinh lip dé tim ra giai phap tdi
uu).

S6 lugng cap trong mdi nhip duoc thé hién trong bang 2.

S6 cap duoc bd tri 70% cho dai trén cot va 30% cho dai gitra nhip.

Bdng 2: 86 lwong cdp b tri trong san

Phuong an Téi trong Luc cang cap | SO luong céap
Tai trong can bang |  can bang (w) trong 1 nhip trong 1 nhip
Nhip 8m
80% 0.400 T/m 267 T 18 cap
90% 0.450 T/m 300T 20 cap
100% 0.500 T/m 333T 22 cap
110% 0.550 T/m 367 T 26 cap
Nhip 9m
80% 0.450 T/m 314 T 22 cap
90% 0.506 T/m 353 T 24 cap
100% 0.562 T/m 392T 26 cap
110% 0.619 T/m 432T 30 cap
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Nhip 10m
80% 0.500 T/m 368 T 24 céap
90% 0.562 T/m 413 T 28 cap
100% 0.625 T/m 460 T 30 cap
110% 0.688 T/m 506 T 34 cap
Nhip 11m
80% 0.550 T/m 427T 30 cap
90% 0.619 T/m 480 T 32 cap
100% 0.688 T/m 534 T 36 cap
110% 0.756 T/m 586 T 40 cap
Nhip 12m
80% 0.600 T/m 401 T 34 cap
90% 0.675T/m 552T 38 cap
100% 0.750 T/m 614 T 42 cap
110% 0.825 T/m 675 T 46 cap

3.2. Két qud tinh todn

Viéc phan tich tinh toan san dugc tién hanh theo quy trinh tinh toan (TCXDVN
356:2005) [4, 5]. M6t sb cac két qua chinh nhu sau:

- Trong bang 3 1a gia tri 6 vong 16n nhat ciia san theo TCXDVN 356:2005 g
v6i cac phuong an cén bang tai trong. Cac do vong nay déu nho hon do vong gidi han
12 1/250 nhip. Bé rong vét nit trong cac trudng hop déu nho hon bé rong vét nit cho
phép ngoai trir 2 gia tri dd vong cua nhip 11 va 12m tuong tng véi 80% TTCB khong
thoa man do vong cho phép.

Bang 3: Do vong cua san

Phuong 4n tai trong cAn bang Do vong, cm
Nhip 8m
80% 2,931
90% 2,593
100% 2,255
110% 1,917
Nhip 9m
80% 3,445
90% 3,010
100% 2,575
110% 2,141
Nhip 10m
80% 3,91
90% 3,46
100% 2,94
110% 2,41
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Nhip 11m
80% 4,530 > [d6 vOng cho phép 4,40]
90% 3,869
100% 3,207
110% 2,546
Nhip 12m
80% 5,094 > [d6 vong cho phép 4,80]
90% 4,304
100% 3,513
110% 2,723

Bang 4. Khoi lwong thép cho 1m2 san

Phuong fn Khoi luc_)'ng: thép (kg/m°)
tai trong c4n bang Nhip 8m
' Thép ULT Thép thudng
80% 4,95 12,31
90% 5,50 11,84
100% 6,05 11,84
110% 7,15 11,84
Nhip 9m
80% 5,38 13,89
90% 5,87 13,09
100% 6,36 11,84
110% 7,33 11,84
Nhip 10m
80% 5,28 16,20
90% 6,16 14,47
100% 6,60 13,02
110% 7,48 11,84
Nhip 11m
80% 6,00 18,25
90% 6,40 16,16
100% 7,20 14,33
110% 8,00 12,79
Nhip 12m
80% 6,23 22,24
90% 6,97 19,68
100% 7,70 17,96
110% 8,43 16,27
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Gi4 thanh vat liéu thép gdbm: Cap ULT T15; Thép thuong va cac dau neo, 6ng

gen, vira phun (khong ké khdi luong bé tong) tinh toan cho 1m?san cho céc nhip tuong
g v&i tai trong can bang dugc thé hién trén hinh 2.

BIEU PO QUAN HE %TTCB - GIA THANH/IM? SAN

GIA THANH/ 1M? SAN

600 -
532,013
507,842 515,087 515,181 533 444
Y. ° 4 535,208
500 1484178 184234 M
486,002
444,88 ,M
400 T T )
80% 90% 100% 1109% %TTCB
—+— Nhip 8m —=— Nhip 9m —— Nhip 10m
BIEU PO QUAN HE %TTCB- GIA THANH /1M? SAN
GIA THANH/ 1M? SAN
700 -
650 - 633,330 633,415 634,047
600
550,115 551,78 558,608
550 * v
500 T s
90% 100% 1109 % TTCB

—— Nhip 11m —=— Nhip 12m
Hinh 2. Gia thanh vat liéu tinh trén m2 san

4. Nhan xét va két luan

Qua két qua tinh toan cho céc nhip san phd bién tir 8 - 12m nhu trén, c6 thé rit

ra mot sO cac nhan xét sau:

Khi d6 vong clia san dugc thiét ké gan dén do vong gidi han, gid thanh cua vat
liéu thép/m? san 1a nho nhét. Nhu vay thiét k& dé do vong san xp xi d6 vong
cho phép c6 thé xem nhu mot tiéu chi hudng téi hiéu qua kinh té. N6i mot cach
khac thiét ké san bé tong ULT 14 qua trinh tinh 1dp nham chon gi4 tri tai trong
can bang hop 1y dé do vong cua san xap xi gia tri d6 vong cho phép.

Dbi véi cac cong trinh dan dung, nén chon tai trong can bang trong khoang (80-
90)% trong luong ban than san dé c6 thé giam duoc s lugng vong lap, gia tri tai
trong can b.':ing chon 16n hon khi nhip ctia san 16n hon. Khi chon téi trong can
bang trong khoang nay ciing d& dang khéng ché d6 vong va han ché cac phat
sinh khac trong qua trinh thi cong.

Céac nhan xét trén cho thdy y nghia cta viéc 4p dung phuong phap can bang tai
trong ciing nhu quy trinh tinh toan d6 vong ciia san bé tong ULT. Viéc khic
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[4]

[5]

phuc duogc cac bat cap chu yéu cia TCXDVN 356:2005 trong thiét ké san bé
tong ULT cho phép ngudi ki sur ¢6 thé dua ra dugc phuong 4n véi tinh higu qua
kinh té t6t nhat. Van dé nay da duoc trinh bay chi tiét trong [4].
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