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cLpong dO cao... Cdc sdn phAm di duEc dua vdo
rlng dung r6ng rai tai c6c nu6c ph5t tri6n: My, D0c,
NhQt Bin, Dai Loan...

2. Nh0ng dac di6m k!' thuit crla ciic loai k6t
c5u ki sinh th6i str dung vd vqt liQu m6i th6n
thi6n vdi m6i trulng

2.1. Tudng ki sinh thtii
HiQn tai, nAu n6t cec bdi th6i cia c6c m6 than

Viet Nam tl6u srir dr,rng nC tn6ng tudng, kd bing b6
tong c6t th6p d6 giu 6n dlnh cho c6c bii.thdi niry.
tr6n thuc te, nC tn6ng tuong kd be tong c6t th6p da
c6 tdc dung l6n trong viQc gi0 6n dinh, an todn cho
cdc bii th6i c0a cdc m6 than. Tuy nhi6n, tudng kd
b6 t6ng c6t thep co d.Q b6n khd han ch6 voi nhlng
tdc nhan nhu dia chan, tai trong d0n9.... le nhong
tdc nhdn thLpdng gap trong thgc t6 crJa cdc b5i thAi d
Vi€t Nam. Ngodi ra, kd be t6ng c6t thep c0ng c6 gia

thanh tLrong d6i cao vir kh6ng thdn thiQn voi m6i

truong, thoi gian xAy dqrng cfing khd l6u.

Thdi gian gln d6y, kh5i niOm vC tO sinh thai da
ctuqc bi6t den. Day lir loai kd srir dung c6ng. ngho
moi, than thien voi m6i truong. TrAn th.r,?c t6, viec
su dqng loAi kd sinh thai ndy di duoc ti6n hanh rat
hi6u qud cho cac c6ng trinh giao th6ng, dan dUng

vd c6ng nghiep vi c6c uu diem c0a n6 nhu: gi6

thdrnh 16, thi c6ng nhanh va khd neng chiu luc lon,
dac biet la hi r6t than thi6n voi m6i truong. Bing
cdc so s5nh y6 c6ng dung, chi ti6u k! thuat c0ng
nhu gi6 thirnh iay dlpng crla kd sinh th6i dem lai,
c6 th6 khEng dinh viec 6p dung kd sinh thdi vdo
viQc girl 6n dinh cho cdc bai thai trong c6c m6 than
cua ViCt Nam ld r5t khd thi va cAn atuoc 6p dqrng

som o6 tiot kiem chi phi xAy dqrng c0ng nhu gidm
thi6u su dnh hudng cita c6c c6ng t6c xay dLrng,

khai thdc d6n m6i truong.
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1. M& atAu

ViQt Nam la m6t trong nhrng nuoc c6 n6n kinh
tC phet tri6n r5t nhanh tren the gioi. C[ng tu sr.t
phdt tri6n kinh t6 niry. nhu cAu slr dqng ndng luong
tai Vi6t Nam d5 ngdry clng tdng cao. Than la mot
trong nhirng ngu6n ndng luong chinh md Viet Nam
srl dr,rng. Theo cdc nhd th6ng k6, sdn luong than
khai th6c d Viet Nam ngay mot teng. ViQc khai thSc
than tai ViCt Narn ddi hdi phdi c6 m6t hQ th6ng c5c
cludng hAm, duong ld khai thdc cing nhu b6i thdi
(gqi chung ld cdc c6ng trinh md) dugc xay dgng vd
s& dung.

Trong qu5 trinh thiCt k6 v2r thi c6ng c6c duong
nAm, dudng ld c0ng nhu cdc bai thai, r6t nhi6u cac
loai k6t c6u ch6ng gio, ddm b6o su 6n dinh vir ldm
viQc b6n v0ng cho c6c c6ng trinh m6 dd duEc
nghi6n cuu vJsrl dqng. C6 the k6 d6n cdc loqi k6t
cau nhu be tong c6t tirep, t6t c6u ch6ng thep, k6t
c5u neo ket hop v6i bC t6ng phun vd lu6i th6p...
M6i loai k6t cAu ch6ng n6u tr6n d6u c6 nhilng L?u.

nhugc di6m nh6t dinh.
Tuy nhi6n, t6t ce cec loai ket ciu ch6ng ndy dBu

moi chi tluqc quan tam den kha nang teng cuong,
tdn dr,rng kh6 ndng tU mang tal cOa kh6i dat, d6
c0ng nhL] giii 6n dinh, b6n v0ng cho c6c c6ng trinh
md md chua quan tam nhi6u cl6n khd ndng bdo vQ

m6i trL?ong sinh thdi, thdn thi6n voi m6i truong.
Hien nay, dd c6 m6t s6 cdc sdn ph6m th6n thiQn

vdi m6i truong dang dugc nghi6n c0u va ti6n hanh
th[] nghiem al6 teng tinh than thi€n vdi m6i trudng
crla cdc dang k6t cdu ch6ng gi0 cho c6c c6ng trinh
m6, c6 th6 k6 d6n cdc sdn ph6m nhu: vdi dia k!
thuat dLpqc chC t?o ti, c6c sin ph6m phi cacbon,
cic dang luoi polyethylene than thien v6i m6i
truong d6 gio 6n clinh cho d5t d6, tudng kd sinh
th6i chiu luc voi kha ndng ch6ng lqi c6c rung chAn



6u4qu 41 r(glu 6upq lQp conp 'AuJ Ce gl nelqu npc
l9l lo.^ 9l quex npur ros n0tl lpqc lgnl upLll reol ]0u
?l uQr.u rox 6ugqc Ce ]C^ cnqt ur?ql !en"i <

'oc 6ug.r1 qu1.4 6ugc oqc 6unp 4s
npu tep ro^ doq rgqd gql 9c 'gur gl n?!qu ngc le)
Ce l?p lg,nl upql reol lgLu el uotu rox 6uoqc uteq I

,aur r9i orqq, ,ru"* ien'J"ql ,pqr ri"r j t
'6ug 6uo4 cgnu 6uop 6up1 6uon1

uQrq uql 196 6ugq1 'cgnu ugp 6ug o?^ rp u?ll uel
ronp 4] ureql cgnu oqc ur?l lgnp e 9s rgnl 6uep
cgnu Lueql ugqd lep 6ugnx ugqc tLll 'tqnl 6uep
cgfiu r.lrpr-ll det pt ISnp upqd 'cgnu rugtll 6u9ql
ueqd pt u?4 ugqd 'lo^n6u u9q qutq 9) ]gtqt ngql
urgql lqnt 6uQ tgql qurs ngqt ugql !9nt 6uQ <

'6ugc rq1 gp 'aLlu 'tgt uQn 0p oec conu
lgoq] Liuj1 6ugr cgnu urpLil rlcl] uQrg pn4 IpD
6u9q1 pn oec u9u niqcquJl 9c ugu 'nglqc eq uot teq
quenb coq p^ qutq queql uQp dg oonp 6ug oec
u9u niqc quJl quequ cgnu ]goql ronl 6ug I 'cqnu qugr oep p^ ugl nq1 6ug 6unp 4s
upc 6uQql 6uop ugp conu nql 6uoqc queqp 19p
oen conOu upql 6uQqI 'cp1 iq 1; 'd91q6u ug,inqc i>l
lglql col n?!l +En oec u?u niLlc cQnu ]goql ree <

'upol ue p^ 6uoqc quequ'ugr6
uop 6ugc lql '!qd lqc pn 6uoc ueuu netuu cono
*+rr lqi anrS-ugrqu ,er,ti nelt lcn pi 

'pno 
IiO'q co"i

lep 6ugL.lc quCqu. 'ugl. cpnu lpoql ugp u.rgl enb
cgnu 6uonl nn1 '1Q1 lgr col dgl epc cg,riu LUg(l qu1l
oec^ u9q 0p.'6uep uglq iq 9q)j !9t ngc lol 'oec u9u
9p buomc nrqc quequ coflu lEoLll ugp LU9-L <

'6uqn4 rgr-u ro,r leq 69p 6uOql p,r
urJl cnc err 6u9Llc UgS doq 6ugl ns oec 6ugq pqd
conp reo6u uoq lpLU eq 'ren oel qn lQp ?p Lipq oc
n0rl }c^ LUpl oec u?q 0p oc 136:a1sa,t1od a.l1 ugqd
oec ros 6unp {rS cnl niqc 6upnc et6 rp1 4

:[7] '[1] nes nqu
qulqc 6uqm4 r9r.ll rq^ u0rql ueq] n?!l le^ reol gs lou]
Lug6 oeq lgql Lluls p>1 '6uqn1 e1c ugqd qupqt

!p..tt tluls ?tt '6u4q epc u?..td .4up.il .Z'L.Z

'et Apx
gql 9c unl dns or I} nrl reol gp (9c 6ur;rc ugc ng[
fqc Jrl i^ reg lpp dpl ?s qupq] upoq !q) nes) 6ugc rql
ugJ leq cQoq d9 np 6upp 6uqnq1 uc 0e ugp ]ep
l?tlu ugl unl 6unp niqc gp cfltx :req1 qurs pj I

'unl dns 6unp niqo
c4rs urpl urc 0'9 

^pl 
'gl l9!r.ll cflu.l uenLlc rupl ruc 9'Z

^gl 
Eueilqt 0uqq1 :6u9$ u9[n4 6upir,r x al ag <

uDt dhs 6unp nlllc r4S .!
'l4ru prtd iq 6ugq1 9s ngc lel 'u?nb quLq leqd

ugLld cnl dp'gu 6uon4 qult q'c qc erO nQrl 19qc e4u
uoq 'er qclq] 6uoqd ugqc eip op'6uonl 6upu 6u4qu
conp lnLl nql ?ql gc 'uoLl 6unp niqc cns oc gs
u?u 'ureu Qp oc 6uon1 lPu lA :lgql quls Qy <

ceol ]4ru !g 6upp gp 'cnt dg 6unl

del lq tql 'pu 6uonr1 qu;1 9c 6ugq>1 6u4rc 6udn1
']-ep 6u0p oc rqy :6ugq1 ugln4 6upur tx Ql eg <

6unt 9p 6uip nlqc c4g 'e
. oueflt egc

oec gp oeq] nqrqu 0ug1 6u9ql lgp cnl dB'lpr.lu dr1c
qutq Llupr.ll gq ugqd e4u uoLl 'uoq gqu gs lEp cnl
de 'u?ru leqc qull oc nec ley:tpql quts ey < .

'9s !0q u?ql 6up119p c{1
dp'ueql 6up1 6uqnl enc oBc 0p !rl) 'c9!6 LuEl qu[..,1

qupq] gq ugq6 :6ugq1 ugIn4 6upr-u !x QI eg <
t.ep cr\ dy 'p

'u?Llu u?tr1l tg^'gqc lpqc doq
l-9) ?Lll 9c e4u uoq'quip ug ns rel Luap ?p eip ronl
noll lgqc 6unp rol :quip uo !0N :tpql Lluls ?>1 <

'3nl teo6u tel ougLlc cns u?rll
6upl 'quip ug cnl niqo cns 9c gp ,gUt 

tOLu UueUl
]9).u9!l 6u9ur ugu pn 6uqn1 ]pLu 9q 9c rpqd upc
:quip uo reo6N :6u9q1 ug[n4 6upu rx E1 qg 4

qrt tgltlr it uginbN.c
'uenb qugc'qupc ueoLl tg^ doq nqd oL.lc

up^ eoq'cps npLU'6ue4 quLq egq uglq teoq qull gp
nequ ceql n?!l lgtlc 6u4qu 6unp gq] 9c 'e9q quAx
gp gc 6u9.rl ?ql 9'c 6uQnl ]pur ?E :!?ql quts ?y <

'urgp oPq
?p 6u9ql 6uqnl lpru 9q 6uon1.19qc Tj l9r e9q uglq
6uqnq1 6ugql :6ugq1'ug[nL1 6uptu lx e1 og 4

Qrt rp.u ?q c4.1, .lulH .q
'uoq dg4 6unp [gx 9!6 tqt ur 9 ug4 lugl 6ugq1

t?rq res u g tgno'upqc 6uont efc oPc 0p oaq]
ugl pnb EgLt uglq 6ugql 9r0 uop :rgq1 Lluts ey < '9s roq oeql 6upl ?16 uop ,cn4 ug!)i enc
oEc 9p oaql 6ug1 :6ugq1 ug[n4 6upur !x Ql eE <

6uhp igx ttuQtt, 9,e 
-e

'It.] 6uSqt ug,{ru1 6upur tx Ql eq !g^
os upnb pqt c4s ]eq pnb l9l 6u4qu 9c pp 6uen4
!9r-u Ig uolql upqt n0lt ]C^ cgc 6unp rls 9c !9q]
qurs qy 6uqn1 6unp 4s cet^ '(ueol lp6) ursq.rnl
HHN1 Il 6ug3 e4c nqlql !9!6 nQrl 9s oeqf

6u9ut ugInrt 6ugtu ;x
eI eq !g^ lpltl r.luls q1 6u4n1 qugs oS'1,'r'Z

[il teql quts Qtt bue,U e7c qu? qulH t,'H

@uunur lgil !n 0u8 Yn iluor ilu'0ls uitgltr

LT0z0z - r 0s 'orfl ditHUil ciloc



sqi HDPE mau xanh 15 vd sqi PET c6 d0 bdn cao,
giip teng hiQu qui trong viec luu gii? lai nhirng
ch6t ncn.

> T'ii dat tr6ng cdy hinh chir nhdt. Trli sau khi
ctyng ttAy d6t duEc dAm chit, lqi dung trsng ll?c
crla clSt vir dinh ghim chil T, gi[rp cac tii d5t hen,
duoi, phdi, tr5i duoc lien kCt ch5t che tao thenh ket
cdu bdo vQ taluy hoan chinh.

) Khung 6 dia ki thuQt. c6 ch&c ndng tho6t
nLpdc theo ci chi6u ngang l5n chidu dgc, mqch n6i
cudng d6 cao, c6 tec dung bQc chim ldp m6ng,
gidm sut kin vir chuy6n v! cia m6ng sang hai ben.

> Dinh ghim c6 oinn. c6 dinh cac thErnh phan
c5u thirnh l6n KC Sinh Thei.

2.2. Quy trinh thi cdng kE sinh thdi Yurhsin
Quy trinh thi c6ng kd sinh thai Yurhsin bao g6m

c6c br?dc sau day:
) Budc 1. San ph6ng m6ng va Iu ndn (hinh

H.2): c.hinh ly hiCn trudng, ceng day theo cao trinh
thi6t k6: phat tuy6n-diro d6t-lu n6n; ki6m tra di6u
kiCn dla ch6t c6 dat d6 thi c6ng hay kh6ng, neu
kh6ng phdi cdn cO theo hiQn trqng tl6 ra quy6t dinh
cdi tao dia chSt; cdng ddy alinh tuy6n ld mQt hong
nh0ng quy trlnh quan trong nh6t quyet dinfr cn5t
luong c6ng.trinh, d6y dinh tuy6n ta luy cdng theo
cao trinh thiet kC.

H.2. San phdng m6ng vd lu n)n

> Bu6c 2. Trdi luoi (tia ki thuAt va c6 dlnh dinh
neo (hinh H.3): c6t kich thLpdc ludi dla vr:?a v6i mat
bdng, ddi 5p s6t ndn det va theo ban thi6t k6 d6ng
alinh neo: chri 1i vdi luoi kh6ng tlugc d6 g5p sdng
vd g5p kh0c, n6u c6 thl k6o phing; khoang cach
dinh neo c6 th6 c6 dinh d6y kh6ng duoc qu5 thua,
khong duqc bot x6n vit lieu.

> Buoc 3. D6ng vd x6p bao tdi d6t vir di6u
chinh mat bing (hinh H.4): Ti6p tuc ti6n hdnh thi
c6ng bu6c ti6p theo kd sinh th6i chiu luc; stl dung
thiet bi khuon d6ng dat theo ti6u chuSn thi6t k6 bao
tdi, vd xep bao d6t theo cdng d6y dinh s5n; srir
dung giu m5y x(c 6p tr6n b6 m{t phdng theo dring
cao trinh thi6t k6 tlng l6p. Ghi chri: khi x6p bao tdi

H.4. D6ng vd x6p bao fii d*t vit dieu chinh mqt bdng

H.5. C6ng t1c d6 d,t va l6p d6t lu ndn

> Budc 5. Di6u chinh mit ta luy (hinh H.d). S&
dung thiCt b! mdy m6c d6 dieu chinh mat tuong
ch5n rl6t cho alat theo t! lQ ta luy tni6t k6, n6u m6y
m6c kh6ng dat dugc thi phdi ding c6ng nhdn dQp
n6n bao cho phing.
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det phai d6.! xem dQ phdng vtr c€rn bdng: didu
chinh d0 phdng. bao tdi tldt kh6ng dugc qud cao
hay qud thdp; x6p theo duong cing dAy.

H3. Trei tuoi ala ki thuAt ve c6 dlnh dinh neo

D Buoc 4. C6ng t5c d6 det va tAp aAt tu ndn
(hinh H.5): L6p e6t vdo khu vuc ben trong tudng
ch5n. Ph6i lu n6n to2rn khu theo thqrc t6 thi c6ng;
lep d5t lu n6n m6i ting kh6ng qud 30 cm; cdch
th0c lu ndn - tir m6p ta luy lui vdo phia b6n trong.

T
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Gidi thich cho di6u nay, ngoai vi6c thi c6ng don
giin vA thu6n lqi, kh6ng ddi hdi trinh d6 c6ng nhdn
cao cring nhu cac thi6t bi thi c6ng phuc tap d5n d6n
gi6m gid thanh thl m6t nguyen nhan ldn n0a ld gid
thdnh cia cec vat lieu th6n thi6n vdi m6i truong
cring r6t hop lli so voi c6c vat li6u truydn th6ng. Cdn
cu vtro gid thanh thqc tG cia m6t s6 c6c c6ng trinh
d5 duEc thi c6ng tren thuc tG vd dua vao b6o giii

cria mQt s6 c6ng ty l6n chuy6n v6 vat li6u than t'hiCn
m6i trLrong, c6 th6 nhQn th6y gi5 thAnh ciic vat lieu
th6n thi6n vdi m6i tnidng chi dao dQng trlr 50+80 %
gi5 thtrnh c0a cac loai vat liQu truy6n th6ng.

2.3.1. So sdnh tinh then thiQn vai m6i trudng
K6t qud so sanh luqng khi thei CO2 ph6t sinh

khi thi c6ng vd stl dr,rng c6c loai tuong kd duoc$h6
hi6n trong Bdng 2 [1]. :

Loqi tudng kd Giai doan sdn
xu5t vat li6u

Giai doan
thi c6ng

Giai doqn
thudng ngdy

Giai doan
s&a choa

Giai doan xl}
lV phe thai I ong

-5.94
3509.85
3050.31

Tudng kd sinh th6i 108.06 -391.5 72.18
TLPong bC t6ng 870.31 843.24 558.52
Tuong kd RC 627 756.48 402.64

Kd sinh'thrii Kd trong luc Ki b6 t6ng RC

H.10. Bi6u dd so szinh th6ng kd luong phet thei
CO2 khi xdy dgrng vd sir dung tudng ke c6 tu6i
tho 50 ndm (kg-Cor/m) t1l

Vdi c5c k6t qud th6ng k6 va so sanh trong Bdng
2 vd hinh H.10, c6 th6 nh?n ngay ra hi6u qu6 cta
viQc srl dung tLpong ke sinh thai so v6i c5c loai
tuong kd trAng lyc, d6 hQc - RC v2r tudng ke ldm
bdng b6 t6ng c6t th6p. C6 th6 nhdn thSy sr.r,thAn
thien r5t l6n cria tudng kd sinh thdi voi m6i truong
khi luqng khi thai CO, nh6 hon 0. D6y lir (Ii6u
kh6ng th6 lirm duoc voi cdc loqi vat lieu va ket c6u
truyen th6ng nhu be t6ng c6t th6p hay cl6 h6c.

2.3.2. Uu di6m cia ki sinh thtii chiu tW
Ke sinh thai chiu luc co m6t s6 uu di6m nhu sau:
D 86o v6 c6nh quan sinh thdi tL? nhiCn - tao

dang theo hinh deng v6n c6 crla ddi n[i. gi& lai ve
dgp s5n c6 c0a cdnh quan ban dlu.

F B6n virng vdi mua b5o, ch6ng chiu cdc con
dia chSn (ke chiu luc b€ t6ng truy6n th6ng kh6ng
th6 chiu duoc cdc con dia chSn vd khd ndng chlu
6p lgc k6m hon trong didu kiQn mua beo);

) Cdc v6t li6u duqc c5u thdnh bdi c6c hop chSt
cao phan trl thAn thi6n vd an toAn vdi m6i trudng.
(t6t cec vat li6u d6u duoc cdp gi5y chung nhdn
kh6ng d6c t6 bdi SGS Taiwan Limited);

> T6c d0 thi c6ng nhanh (t6i thi6u g6p 2 lAn so
v6i kd truy6n th6ng);

> Gi6 thanh thSp hon nhi6u so v6i kd chiu luc
b6 tong truy6n th6ng (thdp hon l6n ddn 42 ok so voi
kd d6 h6c vir kd bC t6ng);

> TAng them di6n tich d6t s[r dung khi xay
dqrng d khu vr,rc CI6i nrii;

> Phi hEp v6i t5t ca loai dia hlnh vd c5u tao dia
cfr5t phuc tqp ma ke chiu iuc b6 tOng truy6n ih6ng
kh6ng th.6 xay.dung dugc nhu: nBn d5t yeu, d6 trln
kh6ng d6ng d6u...

2.3.3. Nh&ng uu di6m n6i bit cia ki sinh
thei chiu lW so vd nhfung lo?i ki tuqlg tt!

Tuong kd sinh th6i v6i viQc s& dung c6c vdt liQu
xay dung than thiCn vdi m6i truong nhu: v6i gia
cuong chiu lLpc, tam dAn thodt nu6c nhanh; dai
tho6t nLpdc chiu n6n cao; 6ng ludi tho6t nudc
nhanh; 6ng ludi thAm th6u sinh thdi; luoi thdm
thuc v.ft xanh ch6ng x6i mdn; lu6i thdm tliuc v6t
3D ch6ng x6i mdn; t[i dat tr6ng cAy h)nh chir nh6t;
khung 6 dia ky thuat: dinh ghim c6 dinh,... da
kheng dinh iluoc c6ng dung va tec dung cia minh.
Ngoai nhii,ng uu di6m vd t<y tnuat d6 dugc kh5ng
dinh va ch*ng minh d cdc c6ng trinh th\pc nghiem
(Du 6n d6i tvoNAco vict Nam, Du en xay dung
ke Ao gidm set sinh th6i Ddi Nam, Du an h6 boi
ki6m sodt l0 sinh th6i KCN Dai Nam, Du 6n san
g6n sinh thdi D6ng Phuong (Ddri Loan), Du 5n kB
sinh thai dudng Lianda,... [1]) c0ng nhu su trinh
bdry d c6c ph6n tr6n thi tuong ke sinh thdi c6 uu
tli6m rat l6n vd gi5 thenh thi c6ng, thdi gian xay
dqrng cfing nhu su th6n thi6n voi m6i truong: Vi6c
ch6 tqo v2r cung Ong c5c sdn phAm vat ti6u kt thuat
than thien vdi m6i truong d6 c6 th6 xdy dung n6n
kd sinh thSi cfing r5t thu6n lEi vi c5c vat li6u nay c6
duqc ch6 tqo tu nhirng thtrnh phAn CIon gidn vd
kh6ng dnh hudng. t6c dQng nhi6u tt6n m6i trudngr

Bdng 2. Bdng th6ng k6 lvong phdt thei CO2 voi kd co tu6i tha 50 n1m, chi€u cao U=Sm (kS-COr/m) tll

7272.38 132.94
1237.78
1264.19
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