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Thép chiu thoi tiét 1a thép co chira mot lugng nhat dinh cac nguyén t6 hop kim
nhu P, Cu, Cr, Ni... dugc chu dinh thém vao dé lam tang do bén an mon Khi
quyén bang cach tao mot 16p mang oxit tw bdo v¢ cho kim loai nen Két cau thép
chiu thoi tiét dugc xay dung trong diéu kién pht hop s& khong can phai son. Chi
phi cho son thép chiu thoi tiét trong xay dung va son lai sau khi xay dung cong
trinh s& khong can thiét. Nhu véy, cong trinh xay dung bang thép chiu thoi tiét
dang duoc goi 1a cong trinh kinh té. Dé danh gia kha nang tmg dung cua thép chiu
thoi tiét trong xay dung cau ¢ Viét Nam, can phai co nhimng nghién ctru sy phu
hop cuia méi truong thoi tiét va tién hanh cac thi nghiém vé loai vét ligu nay tai vi
tri cac cong trinh cau thyc té. Dya trén ket qua nghién clru ban dau va két qua do
dac moi truong va thir nghiém phoi mau thép chiu thoi tiét tai cac vung mién ¢
Viét Nam, bai bao da dua ra danh gia viéc sir dung thép chiu thoi tiét trong xay
dung cau & Viét Nam.

Abstract
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Weathering steels are low alloyed steel containing small amount of alloying
elements such P, Cu, Cr, Ni... and so on, which are intentionally added to
increase atmospheric corrosion resistance by creating a self-protecting oxide layer
for background metal. Weathering steel structure built in suitable conditions will
not need to paint. Costs for weathering steel painting in construction and
repainting after construction will not be necessary. Thus, weathering steel
constructions are called economical constructions. So, It is necessary to have
investigations and statistics for point out areas with suitable environments to use
weathering steels. In order to assess the applicability of weathering steel in bridge
construction in Vietnam, it is necessary to investigate the suitability of the
weathering environment and carry out the test about this material at the location
of the actual bridge. Based on the results of initial research and the results of
environmental measurements and exposure testing of weathering steels in some
parts of Vietnam, the paper assesses the using of weathering steels in bridge
construction in Vietnam.
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1. PAT VAN PE

Thép chiu thoi tiét tuy da dugc ap dung tai Viét Nam tir chuc ndm nay nhung no6 van nhu la
mot loai vat liéu mé6i dbi v6i nhidu nguoil. Dudi dleu kién méi tuong khi quyén thich hop, thep
chiu thoi tiét ¢ thé sir dung ma khong can son boi toc d6 an mon ciia n6 rat nho, khong dang ké.
Khi thép chiu thoi tiét duge sir dung cho cac két cau thép, chi phi s& giam do khong can ton chi
phi son ban du va chi phi son lai nhu thép théng thuong, didu nay, mang lai lgi ich kinh té rat
16n. Qua nghién ctru cho thay, néu sir dung thép chiu thoi tiét lam cau thi chi phi s& giam duoc
khoang 9% so véi viée sir dung thép thuong (Hinh 1) [1].

PAINTED VS. UNPAINTED COST

TYPE Gr. 50 Gr. 50W
STEEL
WEIGHT 5151 T 5151 T
MAT., FAB.,
LABOR & $5.57 M $5.86 M
TRANS.

ERECTION $0.47 M $0.47 M
SHOP PAINT $0.38 M $0.03 M
FIELD PAINT $0.54 M $0.01 M

TOTAL $6.96 M $6.37 M

DIFFERENCE = 9.2%

Hinh 1. S6 liu vé chi phi ché tao giita thép thuong va thép chiu thoi tiét
cua Vién Sat va Thép Hoa Ky (Gr.50 1a thép thuong; Gr.50W 1a thép chiu thoi tiet)

O Viét Nam, chi tinh riéng ving dong béng song Cuu Long, v6i mang ludi sdng ngoi
chang chit, ngudi ta wdc tinh trong tuong lai phai can dén khoang 30.000 cdy cau 16n nhé. Qua
nghién ciru bude dau chi ra rang, nudc ta ¢ rat nhleu vung phu hop véi viée s dung thép chiu
thoi tiét trong xay dung cau. Néu xay dung céc cau nay bang thép chiu thoi tiét thi chung ta co
the giam thiéu cong viéc bao tri va chi phi do khong can son va son lai, mang lai loi ich kinh té
rat 16n. Tuy nhién, can phai c6 viéc diéu tra, thong ké, danh gia va chi ra cac ving mién c6 moi
truong phit hop véi viée sir dung thép chiu thoi tiét trong xay dung cau [6].

Cho dén nay, di c6 mot s6 két qua thi nghiém phoi miu cua thép chiu thoi tiét va nghién
ctru vé& cau thép chiu thoi tiét 6 Viét Nam duoc cong b6. Tuy nhién, chua c6 mt tai liéu nao
cong bd ket quéa nghién ctru vé kha ning str dung thép chiu thoi tiét trong xay dung cau & cac
viing mién c6 moi truong phu hop tai Viét nam. Do vdy, bai bdo nay, dya trén két qua nghién
ctu thi nghiém phoi mau thép chiu thoi tiét thuc té va két qua nghién ctru bude dau cua de tai
cap Bo Giao thong van tai: “Nghién ciu danh gid, lyva chon logi vat liéu thép chiu thoi tiét phii
hop cho xdy dung cau & cdc ving co ddc diém méi truong khac nhau 6 Viét Nam” dua ra danh
gia thép két cdu chiu thoi tiét sir dung trong xay dung cau tai Viét Nam.

2. TONG QUAN VE THEP CHIU THOI TIET VA CAU THEP CHIU THOI TIET
2.1. Tong quan vé thép chiu thoi tiét

Thép chiu thoi tiét 1a thép hop kim thap dwoc thém mot lwong nho cac chit phu gia nhu
Cu, Cr, Ni va P trong thanh phan ctia né so véi thép thong thudng. Do c¢6 cac chat phu gia, mot
16p gi v61 mat do kha day dac duoc hinh thanh dé tao thanh rao can chdng lai sy xAm nhap ciia
cac chat an mon. Cac yéu td chong an mon nay tap trung vao lop gi dudi moi truong an mon khi
quyén. Lop gi day dac (lop chéng gi) duoc hinh thanh trén bé mit cua thép chiu thoi tiét ngin
can sy lan truyén tham thau cta cac yéu t6 an mon nhu oxy, nude va mot sé ion. Lop vo bao vé
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duoc hinh thanh dudi didu kién w6t va kho vira phai & moi trudng mudi trong khong khi thap.
Dic tinh cia thép hop kim chua cac chét trén han ché duoc viée giam bé day caa thép, 1am toc
d6 an mon két cau thap di trong khoang thoi gian dai, do vy giit dugc kha nang chiu tai lau dai
ctia két chu.

Thép chiu thoi tiét da dugc qui dinh tai cac tiéu chuan TCVN, ISO, JIS, ASTM, EN va cic
tiéu chuan khéc.

Tai Viét Nam, tiéu chuan vé thép chiu thoi tiét 1a TCVN 11791:2017.

Tai My, cac tiéu chuidn vé thép chiu thoi tiét 1a ASTM AS588/A588M, ASTM
A871/A871M va ASTM G101.

Tai chiu Au, tiéu chuan vé thép chiu thoi tiét 1a EN 10025:2004.

Tai Nhat Ban, cac tiéu chuan vé thép thoi tiét 1a JIS G 3114 va JIS G 3140. Thép thoi tiét
dugc ting thanh phin niken tir 1 dén 3% s& c¢6 tinh chéng dan mon cao dbi voi mudi trong
khong khi.

2.2. Tong quan vé ciu thép chiu thoi tiét

. Hién nay, thép chiu thoi tiét duoc sur dung rong khép trén thé gidi, dac bi¢t trong xay dung
cau.

Tai My, theo s6 liéu dugc cong bd ctia hing NYSDOT thi ngay trong nim 1990 c¢6 dén
95% cau do hing nay xdy dung 1a cau thép chiu thoi tiét. Chi tinh riéng riéng hang NYSDOT,
dén nam 2000 hing nay da xay dyng hon 1200 cay cau la cau thép chiu thoi tiét & My. Cho dén
nay, hang nay da xay dung dugc hang ngan cay cau bang thép chiu thoi tiét trén dat My.

Tai chau Au, thép két cau chiu thoi tiét du:oc ap dung rat rong rai trong xay dung cac cong
trinh cau, nhat la cac cong trinh cau vuot duong sat va cau vugt duong bo. Trong nhitng ndm gén
day, mot sd lwong 16m cau bang thép chiu thoi tiét da dugc xay dung tai khip cac nude thuge
chau Au. Cac cong trinh cau thép chiu thoi tiét khong nhitng duge xay du:ng & cic nude nam sau
trong luc dia nhu Cong hoa Séc, Ao, Slovakia ma con ap dung rong rai ngay ca tai cac nudc
duoc bién bao boc nhu Anh hodc Scotlen.

Tai Uc va New Zealand, do cac nudc nay dugc bao boc xung quanh l1a bién nén moi truong
ap dung thép chiu thoi tiét khong dugc thuén loi nhu tai cac nude nam sau trong luc dia. Nhiéu
nghién ciru da dé cap dén viéc phan loai cac ving khi quyén tai Uc va New Zealand c6 anh
huong dén sy dn mon cua thép va do bén cia 16p son phii. Két céu thép nim trong mot moi
truong khic nghiét doi hoi tiéu chuin bao vé chéng dn mon cao hon nhiéu so vOi moi truong
binh thuong. Mic du diéu kién moi truong khic nghiét nhung Uc va New Zealand van c6 nhitng
ving thich hop dé xay dung cau bang thép chiu thoi tiét.

Nhat Ban 1a nuée sir dung thép chiu thoi tiét trong xay dung cau véi khdi lwong rat 16m. O
Nhat Ban da c6 hon 6.500 ciy cau duoc xay dung bang thép chiu thoi tiét. Hang nim tai nudc
ndy, nguoi ta xay dung thém khoang gan 200 cdy ciu mdi bang loai thép chiu thoi tiét. Hién nay,
khoang 25% céc cau thép & Nhat Ban dugc lam béng theép thoi tiét.

Tai Viét Nam, vi€c ap dung thép chiu thoi tiét dé xay dung cau da dugc trlen khai tir hon
chuc nam tr¢ lai day. Hau hét cac cau bang thép chiu thoi tiét cua nuoc ta déu do 6 chirc JICA
cia Nhat Ban tai tro xay dung. Nhirng cdy cau bang thép chiu thoi tiét nay dugc xdy dung rong
khip trén cac mién cuia dat nudc, tir Bac vao Nam va c6 thé ké ra mot s6 cau nhur sau:

O mién Bic: Cau Ké Chleng tai huyén Tan Ky tinh Ngh¢ An; Cau Ban Khoang tai huyén
Qué Phong tinh Ngh¢ An; Cau Thach Quang tai huyén Thach Thanh tinh Thanh Hoa.

O mién Trung: Cau Loc Ngii tai huyén Bao Lam tinh Lam Dong, Cau Nong truong bo
stra tai huyén Pon Duong tinh Lam Dong, Cau Rossi tai huyén Buon Hb tinh Pic Lac; Cau Pak
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Poto tai huyén Lam Ha tinh Lam Déng; Cau Ngoc Réo tai huyén Pac Ha tinh Kon Tum; Cau
Dakro Ong tai huyén Tu mo rong tinh Kon Tum.

Tai Mién Nam: Cau Cai Nai tai huyén Chg Méi tinh An Giang; Cau Kénh Tt tai huyén
Thap Mudi tinh Dong Thap; Cau Rach R& tai huyén Tan Uyén tinh Binh Duong; Cau Séc Triét
tai huyén Tri Ton tinh An Giang; Cau Xe Be tai huyén Tan Bién tinh Tay Ninh; Cau sb 5 tai
huyén Bu Pang tinh Binh Phuéec.

3. MOI TRUONG SU DUNG THEP CHIU THOI TIET
3.1. Sw ain moOn ctia moi trudng

Céc yéu t6 moi truong anh huong manh dén sy dn mon cua thép chiu thoi tiét bao gdom
luong mubi trong khong khi, nhiét o, d6 am {tuong d6i, luong sulfur oxit... Do 1on cua cac yéu
t6 nay (mirc an mon) thu:(mg dugc biéu dién bang gia tri trung binh hang nam.

Vidy: Luong mudi trong khong khi, dugce biéu hién bang lwong mubi mdi ngay trung binh
trong mot nam. Bon vi xac dinh lugng mu01 nay la mg/dm /date (mg/dm® /day - lmg mudi bam
trén dién tich 1dm’ trong 1 ngay), viét tat 13 mdd. D6 am thuong dwoc biéu hién bang thoi gian
am do dugc dugc tir gia tri trung binh hang nam (TOW).

Céc yéu té moi truong dugce thé hién boi ba dai lwong chinh sau day:

- Lugng mudi NaCl trong khong khi trung binh hang nim (mdd);

- P9 4m trung binh hang nim (TOW) (/nim);

- S lwong sulfur oxit SOx trong khong khi trung binh hang nam (mdd).

Theo tiéu chuan TCVN 11791:2017, thép chiu thoi tiét phai duoc sir dung trong moi
truong thich hop, dap tng céc dac tinh yéu cau. Mdi truong phu hgp la nhitng ving c¢6 nhitng
yéu cau sau day:

- Mitrc mudi trong khong khi trung binh hang nam tbi da 1a 0,05 mdd.

- Thoi gian 4m hang nam (Time of Wetness - TOW) t6i da ¢ mirc 6100 gid/nim hodc do
am trung binh hang nim t6i da 1a 85%. Néu TOW 16n hon 6100 gio/ndm (d6 4m trung binh hang
nam 16n hon 85%), tién hanh thir nghiém trong nhiéu nim nhim xac minh tinh pht hop cua thép
chiu thoi tiét.

- Ham luong oxit luu huynh SO; trung binh trong khi quyén khong vuot qua 2,1 mg trén
100 cm® mbi ngay.

Ciing theo tiéu chuan TCVN 11791:2017, ddc tinh yéu ciu ciia thép chiu thoi tiét phai thoa
mén vé diéu kién giam d¢ day trong thoi gian khai thac. Gia tri giam d¢ day cua thép phai nim
trong pham vi khong anh hudng dén kha ning chiu tai ctia ciu theo thiét ké, theo do: Lugng hao
mon hang niam tdi da cta thép chiu thoi tiét 1a 0,03 mm. Gia tri giam d day ciia cho phép & mot
mat cda thép 1a 0,3 mm trong 50 nam.

Theo phwong phép do lurgng mudi trong khong khi, c6 phuong phap nén uét, phuwong phap
bang gac va phuong phap nghién ctru cong trinh cong cdng. Phuong phap nghi€n ciru cong trinh
cong cong dugc phét trién tai Co quan nghién ctru céng trinh cong cong. Phuong phap nay dugc
sir dung ¢ nhirng vi tri c6 nuéc mua. Va tai nhing vi tri ay, phuong phap nay 1a duy nhét.

Cac cong cu cua phuong phap gac c6 thé d& dang chudn bi. Tuy nhién, ¢ nhirng noi c6
mua, can phai che chin dé nudc mua khong ban vao tdm gac. Vi tri dudi dam cau, vi khong bi
mua, nén phuong phap gac thuong duge s dung.

O Chau Au va Hoa Ky, phuong phap nén w6t duoc sir dung rong rdi. Con ¢ Nhat Ban,
phuong phap gac thudong dugc st dung. Phuong phéap gac va phuong phap nén udt duoc qui dinh
tai JIS Z 2382.
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3.2. Méi trwong sir dung

Vé kha ning sir dung cta thép chiu thoi tiét: Kha nang nay dugc xem x¢ét dya trén luong
mubi trong khong khi va thoi gian am. Day la nhimg thong sO vé moi truong st dung dugc cho
14 anh huong dang ké nhat dén sy ton thit do an mon cua thép chiu thoi tiét.

Nude Viét Nam trai dai tir Bic vao Nam va c6 dudng bd bién dai. Do do, khi str dung thep
chiu thoi tiét cho cau, can xem xét day du anh hudng cua luong mubi trong khong khi. Ngoaira,
do cac ving cta Viét Nam c6 khi hau khic nhau, cin phai xem xét anh huong cia luong 4m
trung binh.

3.2.1. Thép thoi tiét thong dung

Thép thoi tiét thong dung 1a cac loai thép dugc dé cap tai tiéu chuan TCVN 11791:2017.
Thong qua viéc thir nghiém phoi mau va nghién ciru du bao dn mon cho thay, luong mudi trong
khong khi trung binh hang nam tir 0,05 mdd tro xuéng 1a mo1 truong thich hop d6i v6i thép thoi
tiét thong dung. Ngoai ra, thong qua nghién ctru thdy rang, thép chiu thoi tiét co thé sir dung
duoc ¢ nhu:ng noi ma sy mat mat bé mit do dn mon 1a 0,03 mm hodc it hon sau mot nim thur
nghiém tiép xtc. Lugng sulfur oxit dao dong trong khoang tu 0 dén 0,134 mdd. Tuy nhién, mbi
tuong quan gitra lwong sulfur oxit voi sy mat dn mon rat yéu, do d6 khong can phai quan tim
nhiéu dén lugng sulfur oxit nay.

Trong khoang gin 5 nam tré lai day, mot sd thir nghiém tiép xtic ctia thép chiu thoi tiét da
duoc tién hanh ¢ Viét Nam.

Khi thtr nghiém, viéc xem xét dic trung cua khi hau va dia ly & Viét Nam da duogc dat ra.
Nhiét d6 va do am tuong ddi tai cac ving ldnh thd & Viét Nam c6 khac biét 1on, do dia hinh trai
dai tir Bac vao Nam voéi diéu kién khi hiu nhi¢t dé1 gi6 mua khac nhau [7]. Vi vay, dé dleu tra
anh huong cua nhiét d6 va do a am tuong d6i dén sy an mon thep chiu thoi tlet cac viing mién tir
Bic dén Nam ctia Viét Nam duoc phan b theo didu kién moi trudng thuc té (xem Hinh 2). Mt
khéc, can thiét xem xét sy anh hudong ciia mudi trong khong khi dén dic tinh an mon, boi vi Viét
Nam c6 bo bién trai dai. Hon nita, d& diéu tra sy anh hudng ctia mudi trong khong khi dén dic
tinh an mon, viée lwa chon mot sb dia diém thir nghiém phoi mau voi khoang cach khac nhau tur
bor bién tai mi ving da dugc tién hanh,

Méi quan h¢ gilta lugng mudi trong khong khi, d6 a am tuong d6i va kha ning ung dung cia
thép thoi tiét dugc thé hién trong Hinh 2. Dau tron cho thay két qua giam d6 day trong nam dau
tién la 0,03 mm hodc it hon va d6 day giam chiéu day sau 50 nam ké tir 1an kiém tra tlep xuc
nhiéu nim 14 0,3 mm hodc thip hon. Dau X cho thay két qua giam d6 day trong nam dau tién
vuot qua 0,03 mm hodc do day ton thit wdc tinh sau 50 nam ké tir 1an kiém tra phoi mau nhiéu
nam vugt qua 0,3 mm [3].

Nhu thé hién trong Hinh 3, thép chiu thoi tiét co thé dwoc ap dung khi lugng mudi trong
khong khi 14 0,05 mdd hodc nho hon va thoi gian 4m trong nim 14 6400 gio hodc thap hon (do
am tuong ddi 1a 85% hodc thap hon).
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Hinh 2. Cac ving lanh tho va cac khu vyc phoi mau thir nghiém
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Hinh 3. Diu kién ¢6 thé ap dung cua thép chiu thoi tiét doi véi
lugng muoi trong khong khi va thoi gian am
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3.2.2. Thép chiu thoi tiét dic tinh cao va thép thoi tiét méi dwoc phdt trién

Thép chiu thoi tiét dic tinh cao va thép thoi tiét moi phat trién doi hoi d6 bén chdng an
mon cao trong didu kién moi truong co luong mudi trong khong khi va do am cao hon mirc qui
dinh ddi voi thép chiu thoi tiét thong dung va ¢ nhirng dac diém sau [2]:

a) Bugc nghién ctru tinh chdng an mon bang phuong phép tiép xuc tai Viét Nam;

b) Lugng mat mat do day trong nam dau tién 1a 0,03 mm hodc it hon va ton thit do day
wdc tinh sau 50 nim ké tir 1an dau thir nghiém 14 0,3 mm hodc thép hon.

4. PANH GIA VIEC SU DUNG THEP CHIU THOI TIET TAI CAC VUNG MIEN
4.1. Két qua do cac yéu to vé méi truwong trén mdi vi tri thir nghiém phoi miu

Béng 1gidi thidu két qua do cac yéu to vé moi truong trén mdi vi tri thir nghiém phoi mau.
Trong cac vung 1, 4, 5, 6 ¢ phia Nam, nhiét do trung binh la khoang 28 dén 29,5°C va o6 4m tuong
ddi trung binh 1a khoang 70 dén 80%. Trong ving 2 & mién Trung, nhiét do trung binh 14 khoang
27 dén 28°C va do am tuong doi trung binh 1a khoang 75 dén 80%. Trong ving 3 phia Bac, nhiét
do trung binh 1 khoang 24 dén 26°C va d6 am tuong doi trung binh 1a khoang 75 dén 80%. Ving
3 ¢6 nhiét d6 thap hon va d6 4m twong ddi cao hon so véi cac ving khac. Piéu d6 thé hién xu
hudng vé nhiét 6 giam va do am trung binh ting tir phia Nam ra phia Bac ¢ Viét Nam.

Bang 1. Két qua do cac yéu té vé méi truong trén mdi vi tri thir nghiém phoi mau

Khoing | Lwgng mudi| Nhi¢t d§ P am twong Thoi gian
Ving| TT | Vi tri thir nghiém ca’{th tbo | trong khong| trung | doitrung | % (gio | VIdd | Kinh d§
bién (km) | khi(mdd) |binh (°C)| binh (%)
1 | CauPhu Hai 0,6 0,040 27.8 78,2 4300 10°56' | 108°08'
1| 2 |caucaTy 2,1 0,009 29.2 70,8 1922 10°56' | 108°05'
3 | Céu Séng Phan 15 0,009 28,3 78.4 4309 10°51' | 107°49'
4 | Caubo Xu 4 0,010 27.8 79,0 4765 16°01' | 108°13'
2| 5 |Chubo 7.8 0,007 27,6 78,1 4520 16°00' | 108°11"
6 | Céu Tuy Loan 12 0,003 27.8 75,1 2975 15°59' | 108°04'
7 | Cau Diém Dién 3 0,086 24.6 84,5 6222 20°33' | 106°34'
3| 8 |CauVve Hbi 16 0,014 24,5 852 6433 20°33' | 106°26'
9 |CauXe 27 0,007 25,9 83.6 5871 20°47" | 106°28
10 | CauBén Chua 5 0,164 27.8 81,2 5178 9°44 | 106°31'
4| 11 |Céusbd? 13 0,021 28,5 73.8 2449 9°49' | 106°28'
12 | CéuBa Si 39 0,024 28.4 74,3 2773 9°56' | 106°17
13 | Cau Vam Dinh 15 0,094 28,7 73,0 2326 8°55' | 104°56'
5| 14 | Cau Cua Ga 20 0,024 292 73,5 2317 8°49' | 105°1'
15 | Céu Phan Ngoc Hién 35 0,013 29,1 72,2 2659 9°10' | 105°09"
16 | Cau Ha Thanh 2 0,034 29.1 75,9 3151 10%24' | 106°54'
6 L17 Ciu Din Xay 14 0,011 28,5 73,3 2378 10°30° | 106°52'
18 | Ciu An Nghia 25 0,026 294 69,6 1764 10°35' | 106°50'
19 | CauKy Ha 44 0,017 28.6 75,1 3309 10°45' | 106°46'

z

4.2. Panh gia mbi lién hé giira khoang cach tir bo bién va lwgng mudi trong khong khi

i Hinh 4 thé hién mbi quan hé giira khoang cach tir bo bién va luong mubi trong khong khi.
O méi ving, lwgng muoi trong khong khi giam khi khoang cach tir bo bién tang.
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Trén co so két qua thir nghiém nay, viéc diéu chinh phu hop hdi quy tuyén tinh da duoc
thuc hién va danh g1a khoang cach tir bd bién, noi ma lugng mudi trong khong khi 1a 0,05 mdd
hodc thap hon & mdi viing nhu sau:

1) Vung 1: > 0,5km

2) Vung 2: >0,9km

3) Vung 3: >4,9km

4) Vung 4: >11,7km

5) Vung 5: >17,5km

6) Vung 6: >1,0km

1,000 ¢

0,100 |

0,010 | OVungl

F| ©Ving2
Il AVung3
[ XVung 4
F| OVung 5
XVl‘élng 6

0.1 1 10 100
Khodng céch tir bo bién (km)

Luong mudi trong khéng khi (mdd)

0,001

Hinh 4. Mi lién hé giita khoang cach tir by bién va lugng mudi trong khong khi
4.3. Panh gia mbi lién hé giira khoang cach tir bo bién va ton thét do in mon
Hinh 5 thé hién mbi quan h¢ gitra khoang cach tir bo bién va su ton that do an mon cua

nam thir nhat. O mdi viing, sy ton that do &n mon ciia ndm thir nhat giam khi khoang cach tir bo
bién tang.

0,100
EI S\
£ X
=
)
g
S 0010 ¢
S F[EVing 1
*ﬁ [ <>V1:1ng2
hs AVung 3
<O [[X Vung 4
&= F|OVung 5

XVung 6
0,001
0,1 1 10 100

Khoang cach tir b bién (km)
Hinh 5. Méi lién hé giita khoang cach tir by bién va tdn that do an mon ciia nam thir nhat

Tir két qua nay, viéc diéu chinh _phu hop hoi quy tuyén tinh di dugc thuc hién va danh gia
khoang cach tur bo bién, noi ma sy ton thit do an mon cua ndm thi nhat 1a 0,03mm hodc thip
hon trong mdi ving nhu sau:
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1) Vung 1: 20,1 km
2) Vung 2: >1,5 km
3)Vung 3: >3,4 km
4) Vung 4: 22,6 km
5) Vung 5: 23,1 km
6) Vung 6: >1,2 km

4.4. Panh gia sir dung thép thoi tiét thong dung trong xdy dung ciu

Trong thtr nghiém phoi mau thép chiu thoi tiét, Viét Nam duoc chia thanh nhiéu ving do
khi hau cua Viét Nam va su ton tai clia con song 16n. Dya trén két qua do ludng moi trudng va
két qua klem tra tiép xtic trong ting khu vure, néu thoi gian am trong nam 1 6400 gio hodc it hon
(hoac do a Am tuong ddi 1a 85% hoac thap hon) & mot diém cach xa bo bién hon khoang céch tur
duong bo bién thé hién trong Bang 2, thép thoi tiét thong thuong duge chi dinh trong TCVN
11791:2017 c6 thé dugc ap dung ma khong can do lwgng mudi trong khong khi hodc khong can
thuc hién cac phép thur phoi mau.

Duya vio cac két qua trén, khoang cach tir bo bién ma thép chiu thoi tlet c6 thé dugc sir
dung ¢ Viét Nam da dugc lam rd. Két qua danh gia st dung thép chiu thoi tiét trong xdy dung
cu & Viét Nam dugce thé hién trong bang 2 va trén ban dd nudc ta tai Hinh 6.

Bang 2. Két qua danh gia sir dung thép chiu thoi tiét trong xay dung cau & Viét Nam

Khoang cach tir bo Khoﬁng CZ'lChvtl‘l’ b(‘g Khodng cach tir b bién
bién, noi ma lugng bién, noi ma ton that | dwgc wéc lwgng co thé si
muoi trong khong khi do in lpt‘)n cua niam dung thép chiq thoi tiet
la 0,05 mdd thir nhat 1a 0,03 mm ma khong cin son
Vung 1 ~0,5km 0,1 km >1,0 km
vung2 | 0,9 km 1.5 km >2,0 km
Vung 3 4.9 km 3,4 km >10,0 km
Vung 4 11,7 km 2.6 km >20,0 km
Viung 5 17,5 km 3,1 km >25,0 km
Vung 6 1,0 km 1.2 km >2,0 km
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Hinh 6. Ban dd phan vung sir dung thép chiu thoi tiét trong xay dung ciu

4.5. Panh gia sir dung thép thoi tiét hi¢u suit cao va thép thoi tiét méi phat trién trong xay
dung ciu

Db6i voi thép thoi tiét hidu sudt cao va thép thoi tiét mdi phat trién, viée danh gia moi
truong ap dung va khu vuc 4p dung duoc thuc hién cin ctr vao phuong phép thir nghiém tiép xuc
dang duoc tién hanh.

5. KET LUAN

Viéc danh gia st dung thép chiu thoi tiét trong xdy dung cau & Viét Nam duogc thyuc hién
thong qua thir nghiém phoi miu tai cac ving mién & Viét Nam. Thong qua thir nghiém tiép xuc
clia cac mau thép chiu thoi tiét, nhirng danh gia c6 thé dugc tong hop nhu sau:

- Thép chiu thoi tiét thong dung ¢ thé dugc sir dung ma khong can son khi luong mudi
trong khong khi dudi 0,05mdd va thoi gian 4m dudi 6.400 gid (46 4m twong ddi dudi 85%).

- Pbi voi thép chiu thoi tiét thong dung, dua vao cac két qua thir nghiém da thuc hién,
khoang cach tu bo bién cua nhitng vi tri tai cac vung mién khac nhau tai Viét nam ma thép chiu
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thoi tiét co thé duogc st dung dd dugc lam r6 va duoc thé hién trén Ban d6 phan ving sir dung
thép chiu thoi tlet trong xay dung cau Két qua danh gia cac viing mién phu hop vo6i viée str dung
thép chiu thoi tiét trong xay dung cau & Viét Nam duoc thé hién trong ndi dung cia bai bao nay.

- D6i véi thép chiu thoi tiét hi¢u suét cao va thép thoi tiét méi phat trién, tai nhirng vung
mién su dung dugc theép chiu thoi tiét thong dung hoan toan cé thé st dung duoc chung dé xay
dung ciu.
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