KET QUA NGHIEN CUU VA UNG DUNG

TiNH TOAN HAM LUPONG KHi THAI KHI
XAY DUNG MAT BUONG PUONG O TO CO SIF DUNG XI MANG

Hoang Ting'

Tém tat: Hién nay, xi méng dang la nguén vét liéu déi dao & Viét Nam. Do vay,
cha trirong str dung xi mang trong xay dwng céng trinh giao théng néi chung va
trong céng trinh mét duong la rét cén thiét. Tuy nhién, dnh huéng cla céng nghé
nay téi moi trurong, dac biét la méi triong khi van la mot cdu héi Ion va céu tra loi
sé duoc lam sang té phan nao trong néi dung cla bai bédo nay. Cac sé6 liéu st
dung trong céc ndi dung tinh toan duoc két hop giita tiéu chuan Viét Nam va céc
két qua nghién ctru ctia Phong thi nghiém Trung tdm vé Céu duwong cta Céng hoa
Phéap (Laboratoire Centrale des Ponts et Chaussées-LCPC) theo céc tiéu chuén
Chéu Au, My va Nhat Ban hién hanh.

Tir khéa: BTXM, DTM, LCA, khi thai, danh gia tac dong méi trwrong.

Summary: Cement is presently known as a profuse resource in Vietnam, which is
ideal for the application of cement concrete pavements in transport projects.
However, whether this technology would have bad influences to the environment,
especially air environment is still a big question which is hopefully figured out by
this article. In this study, used data is quoted from TCVN standard, research results
of the central laboratory on ftransport engineering of Republic of France
(Laboratoire Centrale des Ponts et Chaussées-LCPC) and existing European, USA
and Japanese standards.
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1. Gi&i thiéu chung vé mat dworng cé sir dung xi mang (MDXM)

ng dung thtr nhat phai k& dén 1a mat dworng bé téng xi mang (BTXM). Pay la loai mét
dwong co st dung nhiéu xi mang nhét, véi cac loai mat dwdng bé téng théng thwong cé khe
ndi, mat dwong bé tong cbt thép co khe ndi hodc mat dworng bé téng cbt thép lién tuc, mat
duwong bé tdng xi mang dam lan [1]... Ngoai tang mat bang bé téng xi mang, thi ting méng cta
céac loai mat duwéng nay thuwong la cac I&ép bé tdng nghéo hoac cép phbi da dam gia cb xi mang.
Bén canh d6, theo tiéu chuan Phap, thi c6 4p dung ca tAng méng béng bé téng nhwa hoac da
dam den [2].

Xi mang ciing ¢c6 thé sir dung trong xay dwng tAng méng cla méat duwéng 6 to, trong d6
phai ké dén méat dworng nira cirng. O do, vat liéu xay dwng tAng mong thudng la cap phdi da
dam gia cb xi méng, dé nang d& tAng mat bang bé téng nhua.

Cé4u tao chi tiét cha cac loai mat duwéng nay dwoc dé cap trong cac tai liéu [3], [4] va céc
sach tham khao khac [1], [5], [8], [9]...
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2. Qua trinh san xuét va thi céng MBXM

N6i dung so bd & phan 1 cho thay, dé xay dwng MDXM can cé céac loai vat liéu sau:

- Vat liéu dét da thién nhién: Cap phdi da dam, da dam... Cac loai vat liéu nay dwoc khai
thac tai mé, sau do van chuyén t&i cong trwdng hodc téi cac tram ché tao, tram tron (cap phdi
da dam).

- H6n hop vat liéu cé chét lien két: Bé tdng xi mang, bé téng nhwa, cap phéi da ddm gia
cb xi mang. Cac hén hop nay duwoc san xuét tai cac tram trén, sau d6 duwoc van chuyén toi
cbng trudng.

- Vat liéu khac: Thép, bitum, phu gia...

Nhw vay, co thé tdng két cac cong doan tir khai thac, ché bién va van chuyén vat liéu t&i
thi cong MDXM trong so dd hinh 1.
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Hinh 1. So db sén xuét nguyén vét liéu, van chuyén va thi cong MBXM

Trong so d6 trén, viéc ké dén cong doan nao khi danh gia tac déng moi trwdng cla
MDXM Ia rat quan trong. Cang mé rong pham vi danh gia, thi dwong nhién cang lam cho murc
dd anh hudng (xau) t&i moi trwong cla két qua danh gia thém trdm trong, va cé hién twong
danh gia 1ap, nhiéu lan. Trén thyc té, & nhiéu cdng doan, cac &nh hwéng téi méi trwong da
duwoc ké dén trong cac nganh cong nghiép khac, cac loai hinh xay dwng khai thac khac. Bén
canh d6, khdng phai luc nao ciing co thé co6 da sé liéu dé tinh toan khi thai cho tirng céng doan.
T d6, nghién clru ctia Phong thi nghiém Trung tam vé& Cau duong cta Phap [6] da dwa ra
khuyén nghi vé viéc lwa chon gi¢i han danh gia nhw trong hinh 1.

3. Cac s6 liéu phuc vu danh gia tac dong méi trwedng khi cia MBXM

Theo so db & hinh 1, sb liéu dau tién can cé lién quan t&i viéc san xuét cac loai vat liéu
va hén hop vat lieu. Theo [6], tAt ca cac sb liéu hién c6 duwoc do dac thdng ké tai chau Au va My
déu dwoc dinh mirc cho mdt don vi vat liéu san xuat ra, thwong Ia tan hodc hodc m® (trwong
hop bé tdng xi mang) (bang 1).
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Bang 1. Binh mirc khi thai khi sén xuét vat liéu [6]

Vét liéu
T e | ey | M| 3 | e ey | o i
CO | (kglt) 1,000 0,001 1,802 0,001 0,037 0,004
CO, | (kg/t) | 2200,000 5,826 799,467 | 69,308 17,094 3,850
CH, | (kgft) 9,100 0,000 0,000 0,000 0,007 0,000
COV | (kglt) 1,200 0,000 0,000 0,200 0,045 0,000
HC | (kg/t) 0,000 0,001 0,000 0,011 0,000 0,003
NOx | (kg/t) 4,860 0,012 3,014 0,154 0,023 0,035
N.O | (kglt) 0,030 0,000 0,000 0,000 0,000 0,000
PM (kgft) 39,200 0,000 0,287 0,008 0,003 0,001
SO, | (kglt) 7,340 0,001 2,516 0,442 0,019 0,002

Sé liéu cho thdy qua trinh san xuét thép, xi méng déu san sinh rat nhiéu khi thai so voi
cac cong doan khac.

Trong khi d6, lwong khi thdi ctia cac may thi cdng lai dwoc tinh theo don vi cong suét va
thoi gian 1am viéc, dwoc tdng hop trong [6], dwa trén sé liéu dwoc cung cip bdi cac nha san
xuét may thi céng hang dau thé gi¢i nhw Dynapac, Wirtgen, Ermont, Caterpillar, Gomaco, Arma
(bang 2) tai cac nwéc Chau Au, My va Nhat Ban.

Bang 2. Dinh mirc khi thai cho may thi céng [6]

Céng suét déng co

Khi thai

19-37 (kW) 37-75 (kw) 75-130 (kW) 130-560 (kW)
CO, g/kWh 711,3700000 660,0000000 656,4500000 641,4900000
CH, g/kWh 0,0500000 0,0500000 0,0500000 0,0500000
N,O g/kWh 0,0000000 0,0000000 0,0000000 0,0000000
co g/kWh 5,4500000 4,9700000 4,7700000 4,8100000
NOX | g/kWh 8,0900000 7,4500000 7,8200000 6,7600000
SO, g/kWh 0,2300000 0,2100000 0,2100000 0,2100000
HC g/kWh 1,4800000 1,0500000 0,8800000 0,9000000
VOC | g/kWh 2,2100000 1,3000000 1,1500000 1,1500000
PM g/kWh 0,7300000 0,6200000 0,4300000 0,4100000
Phénol | g/kWh 0,0000445 0,0000419 0,0000417 0,0000407

Déi v&i 6 t6 van chuyén, dinh mic trén lai dwoc xay dung theo ham cda van tbc va doi
xe théng qua m6 hinh COPERT Il [7]. Binh mrc khi thai (trén moét km hanh trinh, c6 tai) cla xe
tai dwoc trinh bay trong bang 3.
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Bang 3. Dinh mure khi thai ctaa xe tai [6] [7]

Khi thai Tai ndng (g/km) Xe kéo mooc (g/km)
(6{0)} 0,9716677906 1,0300000000
CH, 0,0000722708 0,0000818659
N,O 0,0000213814 0,0000213814
CcoO 0,0027596481 0,0030519876
NOX 0,0078744453 0,0083531915
SO, 0,0003207204 0,0000345262
HC 0,0003101970 0,0003152326
vVOC 0,0016461737 0,0017491943
PM 0,0005420021 0,0006043955
Phénol 0,0000000631 0,0000000023

4. Phuwong phap tinh toan lwong khi thai
Qua trinh tinh toan dwoc thye hién riéng ré cho 3 cong doan:
4.1 Céng doan san xuéat vat liéu

Véi cac sb lidu vé dinh mire khi thai nhw trén, tredc hét, dwa vao hod so thiét ké dé co
dwoc lwong vat liéu can st dung. Ham lwong khi thai dwoc tinh toan theo coéng thirc:

FH =Qi*fi,j (k) (1)

trong do: F; ;1a tbng lwgng khi thai loai j do qua trinh san xuét vat liéu loai i; Q; la khéi lwgng loai
vat liéu i (tén hoac m3); fi j 1a dinh mde khi thai loai j do qua trinh san xuét vat liéu loai i(kg/tén
hoac kg/m®).

4.2 Céng doan van chuyén

M6 hinh COPERT Ill cho phép xac dinh dwoc dinh mire khi thai cho 6 t6 trén 1km hanh
trinh. Nhw vay, théng qua lwong van chuyén, ta biét dwoc sb hanh trinh va tir do, xac dinh
dwoc téng chiéu dai hanh trinh van chuyén. Bén canh d6, trong qua trinh van chuyén, sé
thwdng xuyén xay ra trwong hop xe di mot chidu cé tai va mot chiéu khong tai. Theo [6], khi
khong tai, xe sé tiéu thu nhién liéu va thai khi thai bing khoang 80% so vd&i khi cd tai.

Vi vay, cong thirc tinh toan Iwong khi thai clia phwong tién van tai nhw sau:

F =N, *(1+0,8)* L * f, (ko) @

trong d6: F;la tdng lwong khi thai loai j do 6 t6 thai ra khi van chuyén loai vat liéu |; Lila cw ly
van chuyén trung binh cla loai vat liéu i (km); f; 1a dinh mirc khi thai loai j do 6 t6 thai ra (kg/km);
N;1a s hanh trinh ctia 6 t6 khi van chuyén loai vat liéu i.

N — Qi

= 3)
C

u

véi: Q : la khdi lwong van liéu loai i can van chuyén (tan); c.: 1a nang lwc van chuyén cuia 6 té
cho loai vat liéu i (tn/chuyén).
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4.3 Céng doan thi céng

Dwa vao thiét ké thi cong, ta cé dwoc loai may thi cong kém theo cong suét twong trng va
thdi gian 1am viéc. Tir do, lwong khi thai cia mdi may sé dwoc tinh theo cong thirc:

I:i,j =B*t* fi,j (kg) (4)

trong do: Fi; 1a tong lwgng khi thai loai j clia may i (kg); P; la cong suat hoat dong cla loai may i
(kW). Trong tinh toan tam &y cong suét toi da ciia méi loai may; f,; 1a dinh mirc khi thai loai j
cho may i trong qua trinh thi cong (g/kW*h); t;1a th&i gian thi cong cla loai may i (h)

5. Don gia cho mét sé loai khi thai

DPon gia & day dwoc hidu 1a mirc tén that quy ra tién co thé gay ra bdi cac loai khi thai.
Theo [6], hién nay & Chau Au dang chap nhan réng rai mot phwong phap danh gia tén that cé
tén goi la Préférence déclarée. Theo phuong phap nay, ngudi diéu tra sé tién hanh hdi nguoi
dan vé khoan tién ma ho s&n sang chi tra dé gidam di mot lwong khi thai, hodc tiéng on... & moi
trwdng sdng xung quanh ho. Khoan tién nay chinh la gia cta lwong khi thai hodc tiéng 6n va cé
thé coi day la khoan thué mai trwéng &p 1én nguén phat 6 nhiém do6 (bang 4).

Do vay, ciing c6 thé thay rang, & méi nwéc, tuy vao diéu kién kinh té (théng thuwdng dwoc
phan anh qua téng thu nhap GDP), thi gia khi thai s& khac nhau va cé thé coi I ty 1& thuan voi
GDP. Biéu nay cho phép chuyén déi gia khi thai qua cac nwéc khac nhau théng qua ty 1é GDP
twong ng.

Béng 4. Don gia khi théi tai Phép (don gigd ndm 2000, euro/tan) [6]

co Co, CHa cov HC
(€lt) (€) (€l) (€) (€t)
1342,783 27,27273 572,72727 1560,6332 4377,9342
NOx N,O PM10 SO, SOx

(€ht) (€) (€) (€l) (€)
11629,389 8454,5455 18734,23 10490,7578 37535,89775

Theo cach ly luan & trén, ta hoan toan xac dinh dwgc don gia khi thai tai Viét Nam, &
tirng thoi diém, dwa vao don gia trinh bay trong bang 4.

6. Vi du ap dung

Két qua tinh toan sau day thu dwoc khi &p dung cac néi dung vira trinh bay & trén cho
mat dwéng BTXM va mét dwdng bé téng nhua, cé lwu lwgng xe twong dwong véi thiét ké cla
tuyén dwdng Cau Gié, Ninh Binh (bang 5).

Bang 5. Céc két cau mat duong

Mat dwong BTXM
BTXM mac 350 24cm
CPDD gia cb xi mang 15cm
CPDD loai 1 25cm
D4t cip phdi ddm chat 30cm
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Mat duong bé tbng nhuwa

BTN tao nham 3cm
Nhwa dinh bam 0,5kg/m?
BTN hat min 5cm
Nhwa dinh bam 0,5kg/m?
BTN hat trung 7cm
Nhwa dinh bam 0,5kg/m?
ba dam den 10cm
Nhwa thdm bam 1,5kg/m?
CPDD loai 1 18cm
CPDD loai 2 27cm
D4t cip phdi dam chat 30cm

Quy mdé mat cét ngang: 4 lan xe 3,75m. Bé& rong dai divng xe khan cép: 3m, bé rong dai
phan cach: 3m, bé rong dai dan hwéng: 1m. Chiéu dai doan tuyén dwa vao tinh toan: 1km.

V& céng nghé, sau khi van chuyén dén cong trwéong, cac hdn hop vat liéu déu dwoc rai
bang may rai va lu I&n theo quy trinh va cong nghé hién hanh. V&i mét dweng BTXM, dung may
rai GOMACO GP2600.

Két qua tinh toan duwoc trinh bay trong bang 6. Két hop véi ndi dung trinh bay trong muc
5, ¢ thé tinh ra dwoc tién thué méi trerng ma méi loai mat dwong sé phai chiu. Két qua tinh
toan cho thdy, lwong khi thai CO, CO, cling nhw mét sé loai khac clia mat dwdng BTXM cao
hon rat nhiéu so v&i bé tdng nhya. Riéng chi cé N,O va COV thi mét dwdng bé téng nhya lai
cao hon, do hai loai khi nay dén chi yéu tir viéc san xuat nhwa dwéng va bé téng nhua.

Béng 6. Két qua tinh toan khi thai

Khi thai BTXM BTN
CO t 3,122822 0,991328
CO, t 1465,099 596,955
CH, t 0,00191 0,100601
Cov t 0,042673 0,895111
HC t 0,049494 0,113233
NOx t 5,5683784 1,656895
N,O t 0,001214 0,001683
PM t 0,501081 0,114133
SO, t 4,150453 0,613353

7. Két luan, kién nghi

Bai bao da bwédc dau tdng hop dwoc sb liéu va phwong phép tinh toan khi thai cho céng
tac xay dwng mat dwéng néi chung va mat duwdng bé téng xi méng néi riéng. Méac du sbé liéu
dwoc tébng hop dwa vao cac nghién clru ctia Chau Au, My va Nhat Ban, nhwng tinh ap dung
clia no tai Viét Nam 1a kha thi, khi ma ching ta cling van dang s dung rat nhiéu day chuyén
san xuét cling nhw may mac thiét bj dén tir cac thi trwéng néu trén.
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Trén quan diém bao vé mai trwdong, dé bdo dam phat trién bén virng, bai bao ciing cho
thay sw can thiét xét dén chi tiéu trén tdng lwong khi thai thoat ra trong cac cong doan san xuét
vat liéu, van chuyén vat liéu va thi cong khi thwe hién viéc so sanh, lya chon phwong an két cau
4o dworng duwong 6 t, dac biét la khi cé y dinh dung duwérng BTXM thay thé cho bé téng nhua
truyén théng trén cac dudng cao téc.

Két qua tinh toan tai vi du ap dung ciing d4 chi ra réng tai Viét Nam mat dwong BTXM ¢
thé san ra lwong khi thai nhiéu hon so vé&i mét dwong bé téng nhwa (diéu nay tai Phap da dwoc
khang dinh trong tai liéu [6]).

Day ciing la diéu dang lwu y, d& mot khi ching ta cé y dinh ddy manh cong tac xay dwng

méat dwong ¢ st dung xi mang thi phai kém theo né 1a cac cong nghé “xanh”, gidm thiéu t6i da
cac tac dong xau téi méi trwdng khi noi riéng va méi trwdng néi chung. Bén canh do, viéc ap
dung giai phap trung gian 1a mat dwdng nlra clrng ciing c6 thé dem téi nhirvng wu diém tét, vira
cho phép giam lwong khi thai so véi mat dudng BTXM, lai cé thé st dung dwoc xi mang voi
khéi lwong khdng nhd.
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