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1. S cfn thilt

T4i nhi Qu n<€e ¢ tr°n thJj gi. i, b° t
cblu b° ting ¢t th®p cho c¢c8c c¢clng tr
clng nghi p v, i m, c L2ch | "m gilm nh
t h€ nou.dtyNWt kichm pPB2cx©y d. ng clng t
s d_,ng vdt |i u nhG c¢c,n ttngCkhfhntt

vdy, s d. ng La ddng c8&8c |l o4Yi wvdt | i
qul kinh tJ] k: bouddth<e _ nag ctirn’gn ttthh hgiL

TYij Hoa KB8ACI31814,ACIeH2XHh quy L nh b°
cblu cfn ¢- c¢c€ ng L, LHdPaTHendighoctkh
GOST2582® 014 quy L nh ¢c€ ng L, ch'cio n®n
kJJt cblu ch”  u | ¢ | TCWBR4M17 Tchlu WKii "tn N
c't th®p ch  u I . ¢c ¢- thw L€ ntghil/]Jt cl
®n " i thiWu |~ B15 v,i kh i 1€ ng thW
i c_ia°u 8&chuXn n"y c¢ch" 8p d,_ng v.i b°
1 ¢ch (c’ t adlopolitu. .k)e.r aBrzittying nhG s d,
"t ploil’'ystyrenPSphm€agle® ¢c (LQ cdp t. i
“y

TYi Vi t Namg 20 omigmkthro® | 4i Loy, I
t40o v° _ng d_ng b° tlnyg mhG8&s kd,ng bl
Tuy vdy, ¢t lc tu lkieramezhG nhon otdo L
vi ¢ cung . ng ngu n c¢c 't li u nhG n"y
c8§c ch s° s[n xubtYtk elrPeongzli-t, Lv«i ~ncg .. nngg
NnhG s d_,ng c nhilQuuktkerlmznt gHp

S5 0 < < oS

Trongk hi bE- t1ng pol yWs'tinypleihgwstyrene p
(EPScing L€ ¢ nghi®°n ¢_.u v’ _ngrrdf.nng ht
gi,, ib° ting polystyrene L« L€ ¢ _ng d
t€ ng v8§ch ngdnc8§oikMt x©bly <gKrjd,n cdHlun cc
tr3nh t.1°2.THi WVWi .t Nam, cbt t tlg LEP Zd
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nghi°n ¢ u _ng d,_ng LW s[n xublt b° t?1?
l o4i b° tlng n"y ch_n yXJwbltL € ic° n nxg©y, n
v8ch ngtn. V., ich€u ILimgm tvrQo,msgn gnhgiu® nn cc u
triWn b° tilng polystyrene kJt <c¢blu r blt
b, c¢c8c ph€ehng 8&n s d_ng vdt tlhiudd rh
clng tr3nh.

C't 1il'u €PBS phXm thu L ®Umlystkyrene g i
nguy°rC Iti luic-u dEPnSy h3nh cfu chuXn c-
bQ mHt h4dt trhn nhJ/un, khlng h¥%Wt n€ c.

n h €rarkzichayaglopolit, v " n |~ 1 o4i o t% i n®, ohoe
s ¢ mHt c_. a ppolystyssheyrene bh” bhgng  kh
L"i |€© ng n€ ¢c t do, clng nh€ &t 11~

EPSk htng t€hnghb8chv® mHIi b° tlng nQn
thW t2ch c¢c.a h,n h p bpotysgyrEmei phi

m: WLdm h”i thblp clng ¢c- [nh h€ ng nh
bi Jn d4ng, . .[456] a b° tlng nQn

C- thW coi b° tlng polystgrentilu
L€ ¢ phon phal@Q@nbtr arfgng n HodgLctTwAgag t
L.c,’t L eUcERP®a v opha h@i M, thngnh " m
| € ng thW-tzthgv! "qquahBhy L i c8c t2nh
b°V3t IvAdgyh, cthblt ¢, a b° tlng polystyr
i qguan h  [nhch€ hg w2&PSthhbltchBlt t:
[ a hai th"nh phfn tr°n.

-

v
o
gi

nWhg tri Wn | &d%ip vdatg Ici8cutyRuy ¢ifuc kn
c_unh h€e ng c,a m t s’ yJJwe ttvibi®d]n tnZgi
pol ystyr emmédri RMt cchiu,m b° st hgnpok hslt yr
t h2 nlgihWmmdtB nghigeh nktng chblw ki 'cn cba
polystyrenev © L' &§nh gi § hib°u tdwlg kpiorn M stt jerfenn
thi ]t .
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2. n'i t€ ng v phUm vi nghi®°n c¢c_u

n"i t€ ng nghi°b°ctadng, polydnygent
| € ng thw t2ch t. 1.400 kg/mj L/Jn 2.
MPa

Phdm vi nghi°n ¢_u bao g m:

-Nghi °n c¢c_. u pPAh tnkQ@grvg cc 8a y JuHt K

c.a h, n h p b° treme vKk/tb°chBldng pol yst
-Nghi°n ¢c_.u mt s t2nh chblt c_,a b
v°~ s ph8&8t triWn c€ nooihlk hiiéimu hn ®n, L
n€ ¢, kh[ ntng li°n kJt b8&m d2nh ¢t
-Th2 nghi m L8&8nh gi 8u kki[[ mttnlgm csh™ ru
ting pol ysuwvilrSernk ighk Bt q ukbtu kti mpd t€Ho ga § n
d. g ting polystyrene kJt cblu.
3. h nghoa khoa h ¢
Ludn 8n L« ludn c¢ch_ ng v™ b€ ¢ Lfu

-dnh h€ ng c,a thWl1tAghn@®i EAmht Thh
b°e tlng v°™ b° tlng polystyrene KkJt cb
L phen tfng v ¢c€ ng L, ch’  u n®n.

-inh h€ ng c, a kz2tohgbth€!aghdQnl tpir
h. n h™ p b° g ‘pogl ys't edbdegiemekn]t oclbiug t §c¢
tfng v° ¢c€ ng L, ch u n®n.

-Khg8c v_.i b° tlng c¢c 't |li &My WL
ch u n®n c¢c_,a b° tlng polyscynrene®k/rC,
tt ng M®mMng quamhis y bgj tdgqqg t  ong.

4. h nghoga th, c ti, n

-Tr°n ¢ch s° kJt qul nghi®°n c¢c_u, s’
ch/lbrthag®polystyrene kJjt cbldOc kgkmji L
2.000 kg/mj, c¢c€ ngMPE, ch u n®n | . n ht

-KJJt qul th2 nghi m tbm s"n cho th
k/Jt c¢cblu trong kJ/Jt c¢cblu ch u I ¢ |7 khT
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-n&nh gi 8§ hi u qudhokitnmhblyt Jlbo °k :t ‘tnhgu d
c bm1800, M250c - tgh "8naho h hn b°nh€emg thiEEpt ntlgthon
keramzit c- cw®g € o&nlg kbhiul € ng t

5. Nh. ng L-ng g-p m i

C8c L-ng g-p m i c.a ludn &n bao ¢
-n« x8c U'mhgi Lerg kh i | € ng thw t
ting polystyrene kJtngcHuct c_ la btthudm
ngh ch v, i k2ch th€e c¢c hdt | . n nhblt c.

-n« cho ®hbly ¥YmBn g o HiHmg otn gl ib°ut!ng
ph©nctfand° ting polystyteomenkHt i cblan
h® p b° w?nwggmhliQnh v, i thW it2c¥%nd°kh?ing
t2ch, L, phonk®Ehgt hien gt rkashtg ¢h °n e Ohnkgt
Xubltchy'hg minh L€pk, r&hg i OQuh . atg Inh bi
hi u qul LW hYn chJ ph®n tfng.

-n« X8c¢c L  nh [nh h€e ng c,a thw t2c¢c
b°e tlng2rcr@ntwne ctrhodntg Ihe°n tnthnbt nQn L Jn
c.a b° tlng polystyresne d&Jng chbluk 2 Qma
the€ ¢ hUd, d . o tnhlbit" u k hchabg w€ ntg opuod v
k/Jt cblu c¢- kmhj 60N gk gt/hmy .t 2 ¢ h

-n« L-ncg8scg:-pi u vQ t2nh chblt t_a b
D1600L /JBR000Nn hee& g L, ch u k®o khi u’  n, mt
n€ c, h 8 chnh” m@mt th®p trong b° t?

-n« che, thbBlgn aitblm s"n s d_ng b° t
ph% h p v.i kJt qul d. ki /Jm! klHdm"si d,
t h ctefhl WECYM55T412@1D
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1. Ho"ng Minh n.c, L° Ph€ ng Ly,
s tyNulL/n t2nh c¢c!'ng t&c v~° L, phon tf
cblu, TYp ch?2 KI2RMNS X8Oytr29. ng s’
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7. KJt cblu c,a ludn 8&n

Ludn §§n g m c- c¢c8c n.,i dung ch2nh
M LFu

Ch€ehng 1:tT¥nhgh&oaobannghi°n ¢c.u v~ s

s d,ng ¢t |li u polystyrene

Ch€hng 2v " Vdh€hnguph8&8p nghi°n c. u
Chehng 3: Ng hbi°° nt cngu pcohl/ly sttldyor ene Kk J
Ch€ehng 4: Nghi®°n cbu tmng spoltysthyrc
Ch€ehnngg&nsh: gi 8 kh[ ntnghdchuuquli ké nd

KJt 1 udn
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Ph, Al , c

Ludnc - ®bngh3nh veE vHMatrLT th uviham

tr3nh BI'ty atnrg° gilbly kh™ A4,
Ludn Ngmi *n c¢c_u chJ tYo b° tlng n

polystyrené L€ ¢ th, ¢ hi n BYit-¥Ymgn Khag?® |
Cing ngh’ X©y d. ng.
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CHh4NGTING QUAN TCNH HCNH NGHI gBlg C U
TDNG NHw KeT CrU S. D NG C°'T LI U PO

1.1T3nh h3nh s d,ng b° tlng nhG kJjt <c

B° ting nhG L€ ¢ s d,ng tronge ket
Nh. ng c'ng tr3nh s d. ng b° tlng nhG
tr3nh s d_ng b° tlpgtnbGgth kha' vl #i
Cs§c lo4i b° ting nhG L€ ¢ _ng d,ng nh
d,. nglic"a nhG t. sIn phXm Tiltng ®lt - ,h o
t2ch cho thbly b° tlng s trdgnngg xcOyt d ir
k/Jt c¢cblu ch u | ¢ nh€ ¢, t, s"n c¢c_,a ctr
tr€ ng La M«.

Ng~™ vy tma&wa i nghi °n ¢_u, 8p d, ng c8c
cho ¢c8c nhu c¢cfu ng"y c¢c”"ng La dUng c. ¢
c.a clngdinghi ® X©¢ynd 8g L:-, m t he€e r
nhi Qu nh” nghi°n Ic” uc § echpgvhiim® b @ _ quu avri’
b°e tlhgonhGec8&c hUngVim,cc npghhsa °hn pc_ u c §
tr°ncch $i e nthtGrg nhG h ¢ | . n, b° t?
m: v gHt h8&i L€ ¢c nhiQu th " nh t_ u L&

B° tGhdg«nhH€ ¢ ng d,ng r,ng r«i tr
c§8§c lonh v, B8°kh8agnm&& hi n nay c- he
nhi t vk/tb°cHlBld ng nhG kJt chlu. kB® it 1 g
t 2tc400k g/ mj L Am ,9 @ g/ L ch u MP®n Bf h€
ting kJjt cblu ¢- kh i | € ng thW t2ch t
cFfu L°i v.,i ¢c€ ng L, ch u n®n ph,_, tht

TUi Hoa K8, ti-14ACIQHEXS @AWY 1318h b
cblu cfn ¢+ ¢c€ ng L., LHdPaT&Eendghoct kHh
GOST 25820: 2014 quy L nh ¢c€ ng L, ch’
k/JJt cblu ch’ u ItNam,thedarCMNBR74:217 TcWhlu ki~ n

c’"t th®p c¢ch  u | ., ¢ ¢- thw L€ ntghilJJt cl
n®&n i thiWu |~ B15 v, i kh’™ iC8lce€tng ut hcW
n“ycechch”™ dXn c¢c, bhWthregngi vé &° d.71 me
vi c¢ch (c 't |li utkemngmizhi Jt algljol Bl i ¢ blu
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t h®pDo L-, Db° tlng nhG k/Jt c¢cblu s d_
ng d,ng kh8 ph” DbiJjn tr°n thJ] gi, i

C't |i u HhGlLecamfint xublt th€ehng 1
trong nh_ng ¢ct*tng tr3nh |, n LFfu ti°n
tr3nh ° khu v, ¢ ntng Pennsylvania kh’
nhG s d,ng ¢t |li u kedamgi hhlLQulL €T e

mang | 49i hi u qul kinh tJ k: thudt ct
cfu L®omg. nhiQu tr<€ ng h  p, s d,ng

duy nhblt, nh€ ° c¢c8c c¢ctng tr3nhQaflblk €
yJju.

Ng"nh c¢ctng nghi p dfu kh2 t4i M: c
t€ ng LW chJ] t4Yo c¢c8c c¢clng tr3nh n i n
v, kh8&c. nW cung cblp c8c d. |i u k:
b_ung mMm°g ngo i khhi, ¢c8c c¢ctng ty dfu

d,. ng b° ting nhG c- L, bQn cao L8p . n
gi 8 bat Lfu v o LFfFu nh_ ng ntm 1980 v
1992. KJJt qguh g, &d«nghi“spbnchouc8c sl n i
d. ng cho nhiQu . ng d,ng hhn, gt cong <€l n
L v’ L, bQn cao

T. nh._ ng ntm 1950, nh_ ng nghi °n c.
v o vi ¢ s d, ng lcibluu tmnhe lLtWax @y d !ma
c8c s[n phXm L¥c sJ/un. Nhi Qu c¢ctng tr 3]

thifjt kJ s d_ng vdt |i u nhG m t c§
tr3nh blny bt&tc! vgdtnh Gt mahnh Gi Ke§ ®P.r u\:
tfng °~ Chicago, s d_ng s"n b° ttng
Dallas, L€ ¢ thiJJt kJJ v.,i khung b° t
c.u tiJ]Jp theo tdp trung nhi Qu hHxh Vv«
T2nh ntng nhG ¢, a vdt |i u b° titng nt

ntng | € ng c,a cblu tr%¥%c nhG.

Li°n Xt ¢l | n€e c¢c s d,ng nhiQu
30% t " ng sIn | € ng b° ttng AHmM&mN€ nc
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Nga hi " n nay L« s[n xublt c8c | o4i b°

trong c8c kJt c¢cblu BTCT _ng | ¢ tr€e c.

C8c n€e, ¢ TOYy Au v~ M: s d, ng b° t
L%c sJun (pannel, Dbl ¢, difm tc¥Frug .kenamw
caokk™i | € ntp0o0k b Wmil28®DMWntk.g/ mj cho c§&c
v BTCT . ng | ¢ tr€e ¢ trong x©y d ng
L€ ng v° thu | i. C8c n€ ¢ Chou C, 1
cdng s d,ng b° ttng keramzit ng'y ¢~

Xublt b° tlng x©y d. ng.

. Vi 't Nam vi ¢ nghi®°n c¢c_.u v" sl[n x
ch€ea L€ ¢ ch% T L¥%ng m c. Nguy°n |i wu
s’ c¢ch quanc cn aa Tchnbyt ct,hunghiB, n @& nug LnigC
c8c ntlm)rl ANV . C8c kJJt qul kh[fo s8t t
| i WusllCn xublt ker &mzint Vidh§ d” iu &« ©y d n
h“nh m©ghii TAng ngh’ sn xublt keramzi't

m i d.ng |'49i ° phidm virtWhmkdaitBp dg|l
tJg] Tr€ ng nYi h ¢ X©y d, ng H" N, i L«
keramzit trong-lhigQiXmki Namkmhhenducling
mHt | T thuy/lt. Ctng ty emedphfrh tsh€hdrn
hi n nay L« Lfu t€ chJl tYYo s, i ker am:
keramzit cemest €1 h€ ¢ ys B d nngg kcehr/a nmzlot b
trong m t s c¢clng tr3nh nh” ° t4j H"
B,., tr€ ng h ¢ ° Lai Ch©u nh€eng kh’i

Nghi°n ¢ u [7] L« chJ] t4Yo b° tlng
ch’ ut th®PRal JJ30MPav ., i kh i | € ng tH®0t 2 ch
kg/ mjl.80DOn krngQ@ mtj . i n"y L« _ng d,ng b° t
v’ . ng d,ng tbim s n v~ dfm. Nghi °n c.
trFi c¢c,a cblu ki n dfm v'L s nx bc°c_tal ncgh:

t€ehng t. nh€® b° tl'ng nHng thlng th€ r
v ¢ch” dXn quy L nh trong TCVN 5574
t2nh to&8n kh[ ntng ch u | c¢c | . n nhblt
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Nghi°m®B clLa ¢dho thbly vi ¢ chJ tUYo b
v ¢+ thW bhm I kh[ thi. T8c gi [ «c,
d. ng kJt qul nghi°nlfa - vcékdgtic hgia§c tkrhgo

Tuy nhi°n, tron@§cgnai mMEWnNnsHn rubla
t49i Vi 't Nam L« ng. ng hoUt L ng. Do U
ttng keramzit gHp nhi Qu kh- khtn, L X
ntkng . ng d,ng c¢c.,a s[n phXm.

B°n cYnh vi ¢ ctaom” rhit ui qmu,l mc@mrcg | o Yi

th " ng s d,_,_ng ¢t |i u nhG |~ keramzi
L t<€ehng L i cao, ¢c8c nh” nghi®°n c¢_u
l o9i Db° ting nhG m i. Toa'otnglciltu Ilb™ut!l
L€ ¢ L&8nh gi 8§ I mt h€e ng Li c¢c- nhic
1.2T3 nh nhgehnih° n s¢c. W_wng c¢c t | i u polysty.l

1.2.1 Ctli" u polystyreneph’ ng n
Ct ploil’'yust yrebh€ phSngdnng lvi iu vnahiG t

gi 'm kh i 1€ ng [2.lEWtt 3 ¢lh utsEHeSgp hbXm ttihn
qug8 tr3nh ph"ng n° c¢c8c h4t polystyrer
polystyrene nguy°n |li u L€ c¢c chJ tYo
(CeHs-CH=CH,) v, i S . C - mHt ¢, a sH8c nmDheEOn gt
I ng c.a nhi t L, th2ch h  p, t&c nhor
hdt polystyrene nguy°n | i wu.

Qug tr3nh n° c¢c8c hUt polystyrene n
qua m t v' i giai LoUn. NJu L€ ¢ n° |
LYt k2ch th€e ¢ y°u cfu sau qusg tr3nh
c8§c h4t nguy°n |i u L€ c¢c n° sh b, trec
c8§c clng tliofim ts,am dW8 tr3nh ph”ng n°

C't lis'u EPSy trong chJj tYo b° ttn
ph&p ch€eng hblp I 1oUi L« L€ ¢ ho" n |

hdt " n L  nh. C8&8c hUthoc ' nt tlhi“ nuh nguy§ Lte
hoHc kh'ng ¢, n kh[ ntng ti/fp t_c n°

5
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C°t lil"umEPS |1i u cho b° ting the€
c- nhi "t L, cao trong LiQu ki n khtn
cfu. K2zch the€e ic m, ac-c §tch3W Uttffns gsud _kih i3, |

hdt nguy°n | i u ban Lfu hazyslums5t e Eh
[ 29, 37]. K2ch th€e ¢ c8c hUt thu L€
v’  chJ L., ph“ng n°. &®ch ¢®eegcmccl ihC
n® (ph, thu,c v" o ctng ngh ) | t<€hng

C't lic.u @EBB tr¥uec x p, g m c8c |,
pol ystyrene. n€ ng k2. 602mmnr UOA,g2 nbrd,n hec hei.
d”y v&8chOo5S5mmi8mm.ngC8&c |, r., ng c_.,a h4it c

t 885% LI%, 8%) v tl22L0]hn 8§ %h" (tplws t &n
9,3%).

C't |ic-u LEP®9Qn ho§8 cao, khtng b
n- |7 yJu t° tboudmEPItrionYWbs tdnmg Kh
h®  p chblt h_u ch kh8c, polystyrene c-
hfu nh€e khtng b bi/n L i d€ i t8gc L
bQn v_ng d€ i t8&8c d, ng ch.a m&mcyg tttShd iint
EPSci ng khing tYo ra mti tr€ ng thudn
nbim. n©y |~ m t yJu t° quan tr > ng khi
bfo L, bQn cao v° m t mli tr€ ng v s

C't licWh[EPSBLEng bi/Jn dUngclt nl h” i
khing thW hi " n r» r"ng gi.i h4n bQn

gi § tr° gi,.c hUhithe&nh BM®L € cax8&c L nh
n®n t<€hng . ng Vv, ,d tgri® co.r C§Polsjmg ¢tdod°nng «
thbly c€ nglit  ulEPShudn v, i kh' i 1€ ng

MHt khgc) khangP8& ¢, khing thli ra
hydro chlorofl uorocarbon (HCFK[ vnt nfg
g©y h49i cho mti tE€€t nlgik\hit nBg € Yo s'a d&.F
khing g©y * nhi, m kh'ng kh2, n€e ¢ hot

B°n c¢cUYYnh L -[37,5%kihi mnt ti unguy°n thi?®
sfn phXm t€hng t L§2tdp pHingenamzBt n
EPSI © vdt |li " u c¢- thw t8&8i chJj L€ ¢, k
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nghi°n ¢ u s d_ng phJ thk[it ddtl'gus tEPrS
v s d_.ng c 't Ii u t8&i chJ] n"y tronc

Nh€ vdy,khv i | € ng thWwct2tchl ionhy t BRS
s d,ng nh€e mt lodi ¢t i u nhG LFy

C't lic-u dBMy h3nh cfu chuXn c- c bl
hdt tr hn nhJ/un. Do cbiu nd  khn b dimFpuh EP
nh€ khitng tdh'btm Ini€, t .EM® hfo°nh€8khtag
c.a n- khtng thay L i ngay c¢c[ khi n-
c8§c lo4Yi ¢t 1i " u nhG kh&8c nh€ ker am:
LHc LiWm h¥%t n€e ¢ mUdnh, s. c¢c- rkHt ng, a
| "m thay L i 1€ ng n€ ¢ t do, clng n
C't | ikKhit nBPS €hng t 8c vQ mHt ho§ h ¢
kh i 1€ ng thW t2ch c¢c_.,a h,n h>p b° t
ph* ng mLutb>m h”i thblp cing ¢c- [nh h€e
vdt I T, ¢ch 1T, Dbifjn d4ng, ... c¢c.,a b° t

C- thW coi b° tlng polystgrentilu
Lre ¢ phon b’ LQu trong pha nQnTrdng b°
L.c,’t liL*eUcERP®a v 0o nh=33m bi/n t2nh ph
| € ng thW t2ch v° qua L:- ¢clng | " m tha
v’ b° tlng.

1. 2.2 Nughvidngcdliupolystyreneph’'ngn trong b° t 1
a,C8c nohitmMyim t h

Theo c8§c thing tin t ng h p trong
th® nh_ng nghi®°n ¢, u Lfu ti°n vQ b°
thdp ni°n 70 c.zaalté&dldk t XKXptMinNlew Li

Nh. ng nghi°n ¢c_u Lfu ti°n vQ b° t1?
L€ ¢ tiJJn h"nh v o cu’ i c¢c8c nemt8Di L
EPSt rong b° ting tUi c8c n€ ¢ L€ ¢ ti/]
s° cho vi cnph8fngrirWngvi«i |l o4i b° t
Cho LJJn nay b° t*ng polystyrene L« L
nNhi Qu n€e, ¢ tr°n thJ] gi, i nh€ LB Nga,

22



T4i LB Nga, sau -khic. qugBngX@ywh s"
| ¢, qui L nh c¢c8&8c thi/Jt kJJ] m -37 % hw, ic!
y°u cfu cao hhn vQ h' s° c¢ln truyQn n
nhi t hi " u qul cho nh” v° clng°trnmb
polystyrene L€ ¢ xem nh€e m t h€e ng Li

c_.u to"n li°n bang vQ b° tlng c t thet

C8c nghi°n ¢ u tYi LB Nga ch, vyJu
kh i | € ng pthHiwt B60kcd/ mjBOWBHrk g £t Mt Vi i u
k2ch the c¢c t, i 20 mm v"™ L« ban h"nh t

99. Ti°u chuXn n"y qui L nh c8c y°u
ting tre’n ¢h IhE®SLLng mBxl YWwst frene c -
t2ch tL/JMBPEBOCc:- m8&c theo c€JMEy, Lph@r It
theoc€ ng L t chBUWBRH®H v~ h' s~ dXn nhi’
0,055W/ m. AQ , IB%n WFim> ACchuXn n~"y8p - dchgsr
ro«i b° t'ng polystyrene trong | ognh v,

Hi " n nay t4i LB Nga b° ttng polyst
c§ch nhi " t, c¢c8c |, p c¢c8&ch nhi 't m8§8i L
c8c panel ba 8¢ pkH%c x@yn,blldark cv™ Vv 8¢
d.ng | "m c8c | . p | -t c8&8ch nhi t. nW p
nh” s[n xublt L« gi,i thi u mt s’ t°
ri°ng cho h,n h p b° tlognp&mygtymenm
nong cao c€ ng L, clng nh€ L., bQn chct
tri Wn khai LW n©ng cao hi u qul kinh

C&c nghi°n c¢c. u vQcht ItitHy BHhSmMigy ° n
hi u Polys Beto L€ c. tiai/JWmhlkd hi tnhg

| © s’ c’dt, nlgill«u gBBmY LoY9Yn x° | T bQ mHt

paten) bao g m vi ¢ bao ph, bQ mHt hyY
ch¥%ng t2ch Li " n tr8i dblu v,i h4dt xi n
g i AABS) s€&€ d., d"ng.,ohvdo ph_ngvait#s
ting c¢c- L, L“ng nhblt cao. Tu8 thu, c \
v'i ch_ng lo4Yi ¢t |i " u ph_c v, cho ¢

Polys Beto khuyJ/Jn ¢c8o0o m t s’ c¢blp |
CPA 55 cngkhhWw t®¢hi 506€ kgrh L. 27dXrmg/n
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0,14 W (m.AC) v~ 1.-208) kg,/imjc€shgdlng
dX¥n nhi t 0,39 W (m.AC).

B° t'ng tr°n ch s° ¢t |i u AABS |1
don d_, ng 1Qm Il pp &% ah nnhi t chba/stHp
c8c tbim panel L%c sJ/un, d¥%ng LW ch n
Le ¢ d%ng | "m I . p | -t, |1 _.p Ldp cho L«
tr2, | "m | _. p | -t oo rmgecrhgfr.i Tr cwrhgp oW
s d,ng | "m c8c kh" i Dblock hoHc t blm

Theo ¢c8c s~ |1i u c¢c,a Polys Beto,
80.000mj slfn phXm L€ ¢ s[n xublt v ' 7

Cing ndhH c¢cxt |i " u nhG polystyrene

Prostyren. C!'ng ngh’ n“y cho ph®p x
polystyrene phJ thli L« L€ ¢ nghi Qn r

hd gi 8§ th" nh ¢ t | i Tu nnghh® ap orl byts tly rne nt
c8c phJ thli (bao b3, tbm k°,.. t_. poc

B° ting nhG tr°n ch s’ prostyrene |
cblp ph i ¢, a nh" s[n _280klgt mjlklBOkagm | € n

c€ ng L t GAMPaL JmEMPa L dtX®OSMWH i('mt. AC) L
0,297 W/ (m. AC) .

TYi CH. S®c Prostyren cing L€ ¢ s’
m&i, t€ ng, s"n trong x©y d ng don d,
re ¢ dB:nghic8§c cho c¢c&8c h L€ ng "ng c
cblu ki n L¥%c sJun.

Ngo“ i ra b° titng nhG tr°n ch s po
LB n.c (Styrobeton) ° ltaly (lzotego)
Trong kholng 20 ntm ph8t | tii W®yc ca
ctng nghi p m i nh€ Nhdt B[n, H"n Qu’
c8c nghi°n ¢c.u _.ng d,ng c_,a c8c qu c

ting polystyrene clng xublt hi n nhi Qt

Trong s c¢c8c nghd_°mg cccutt viQit i BRS o

nghi °n ¢c._u tdp trung | "m r» c¢ch_c nktn

chj] tYo v° _~ng d,ng b° ttng nhG<€ ngkh

L chkb*n®nl MPahie 2T&Hp trhunnghiv "to ct, 2an
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nhG n°n ¢c8c nghi®°®n ¢c.u n"y clng tdp t
vdt i u LJn h° s° dXn nhi t.

Gfn LOy, c¥ng v, I nh,_ ng y°u cfu Le
ct!ng d, ng c8ch ©Om, c8ch nhi t c_, a cB§8¢
clng rblt L€ ¢ qiphsn tdmg Nog°li€mac luQnec
n®njn MP&IOW chJ tUe Bb° ltil@gEPBG u nhG
I cgctl o&i-ukER® th<€e ¢ hUt trung b3 nl

c_.u n"y ch¥% tr ngcltlnerng cblmghi %a ¢ |
b° tlng nhG. Do L-, c¢c8c cblp ph i ©b°
kh i 1€ ng kigh/Whjt 2IR/p® tk gBs®@j0. V., i kh' i
nhG |~ 1.100 kg/mj, nh-mQ 8&c€ qigl LL « ci
n®hYtMP& ~ h° s° d%n nhi’  t 0,4 W m. K
B°n cUYnh L-, nhiQu nh-m t8&8c gil[ kh
c.a c8c th”"nh phfn vdt |i u chJ tUYo
t2ch de i 1.300 Kg//jm .h shc trhgehoi t°Ane hen g
chelta b° ct'itng ih@usc EMS ngec @ hnbgt Lr, ®ncgh,” e
ttngecnthGl itlTud BR® &th cv . ti | i u nhG v~ Kk
b°e tNhindQu nghi°n ¢ u L« di@gec Ltéh cc nnti |
Lo&§n v~ L&nh gi § [3.hblt | € ng b° tilng r
GFn LOy, c¢c¥ng v, i s, phgt tri Wn c,
ph, gia cho b° ttng, L ng th i 17 nhi

vQ m t ph<€hng n8gn ttr 3nngh txhaw hc,hov _ca L §p
ntng | € ng, v.a gilm chi ph2z x©y | dp
L« quan t©m hhn t,i |l o4i b° tlng nhG
C8c nghi°nlLe._ ogh#°n5¢_ 6] nh h€ ng
trong th” nh phd'nt clia ®°EBRBS nmHitn h&G, a tr
| € ng n€ ¢ y°u cfu c.,a h,n h>p b° t1tn
| € ng thW t2ch c[l4s be°d_trhqngchBltghk JJtn &2
h®p v,i ti°u chuXn ASTM |l oUi I v~ tr
211.2. C8c chblp ph i b° tlng polystyr
chi/Jm 50% it Ing nkg c.,a xi mkng. B° t?1
| € ng thW t2ch dao 3dv,_ rg vti. c55taly/]n h2]
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c.a t ng thwW t2ch L/Jn 6Xf. k NghwiJAnc o

vQ y°u cfu L i v, t€bfAgttkntgcik/JwhioWno ‘c-
MPa Theo L-, nghi®°n ccut LkiLl'¢ltPaEsSo L «
kh i 1€ ng thW t2ch kholng 1.800 kg/r
c.a trbUbag v Imt Wimh®& liJmchaobP -1 1!aof
tr mic, Adim h” i tkng | °n c¥%ng v.,i s. ¢
ttng vQ kh i 1€ ng phfn trtm c_,a hut

clng L+€a rac kt/tl iKhuid nEmIpntgdo b n®n | C
thW t2ch c¢c.a h,n h p b° titng cao hhn
khol[nlgo050kg/ mj. Hi u qul n"y nhiQu ht
tht thing th€ ng. noy |~ m t | <€u T c{
nghi°n o b°chA ntgdmnihGB° EP8Ynh [4]cho ngh
t hbly b° t!ncg tnhlQc su kB ST mtng kh&ng h .
thbim clo ¢, a bt 5® L5 got apblp bAnt 1 n
| xi mkng n<€ c¢c t<€ehng t

Trong khi 1%14LE8ophi gm 8c fmh h€ ng c,
phticWnng L ,lcbh ohnhn®np "t tvH®pm ttr osng tk?
c.a b° ting bhBinhhe &PFgntng ch ng tn
th2 nghi m L€ ¢ thift kJ v,i | € ng s’
Kh i | € ng hi pWbt2 ah nhyt r.500kngy/ nkj2.00D/hry
kg/ e, ng L L &th' e ne®dl JJ2iMPa  KJJt qul ngt
L« cho thbly vi ¢ s d_ng it ilciawlimEms
tbtng c¢c€ ng L. tu i sn n nu ¢yl ncg al @a° rtat
b°e ting nhG kJt cblu cc€ mgc Lk '<ihnlue nn®
c- khl ntng ch " ng thbim, c¢ch "  ng &£tn m,n
qul t " t.

Trong ¢c8c nghi®°n ¢_u [4, 6], c8c c
cblp ph” i E€ nghlntg&ib: tuu ni®n28€nyg ylL LI Ue
N®&M40, kh' i It€ Rg40ONVkdMmMhkd/Imj . nW b
m ¢ c€tngP& NI8MPa, kh i | € ng thWwW t2ch
khofng 1.8001kg0Mmj k/AJmj. N-i c&ch khs
i u cnhG Ilv'w EmMSnh phfn c,a b° ttng
kholng 25%ckchnig IL€ rd, unm@®ngiclL m kKholr
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Do L-, m t trong c8&€ bg i, pb8pulh®no

L- | " on€nhggcdo ch u n®n c¢c_,a b° tlng r
S, phg8t triWn c¢c_,a c8c |l oUi ph, gi a
cao c€ ng Lig8e " ctanh°cthgg |~ m t Lid

| € ng b° t!ngc@ hnG, Lt r okhg” ulkn®&n c€ ng L
nNhG L« ¢- thw L€ ¢ n©ng cao L&§ng kWw
L« s d, ng &€ nd nlyg 10eQEOMRalh) B

Nghi °n,&£qul«2nghi°n ¢ u vi c tphlii
EPSnh3m t Yo n°n cblu trddect tl it hgHEPIBINh oc b
tiJJn h”"nh tr°n c¢c8c cblp ph"i b° tlng
1600, 1.80@ t200PrukIiESS| .1~ c&c | oUi ¢
2,5 mm, 6,3 mm. B° t?!ng€ m@n Ll T cthh Gt
MPa Nghi°n ¢ u L« cho thbhbly [iHaEEP6dg
L  ch'  u n®mh@_la” brblt tnyg rkmgi LI'€ mwgit
thblp v° khl'ng L8ng kW cho b° ting kh
t Yo b° tlng nhG kJt c¢cblu da- Kh'500 ®gn

2.000tky/ mphin LQ | a ch n k2ch th€e ¢ c
LJJm€ ng L. ch u n®n ¢, a b° ttng
MHc d% s d,agt blPittd nBRSAGgi . i m i

k hai trong kholng 35 ntm gfn LOy nh-el
nh_thlg/] mdnh ¢, a m3nh nh€e m t | o4i vdt
tr3nh x©y d, ng.

b, C8c oumtg VidMRam c

TYi Vi 't Nam, d®O® bAntAmMgn o hGL m- |
L€ ¢ s, quan t©m nghi°n c¢c.u tH2chny§gn

Nguy°n nh©n c¢h, yJju | do tr3nh L, p
c.a ng€ i s d_.ng n-i chung c.,n hUn ¢

Trong th i gian hhn 10 ntm tr° | 4j
vhg 'y c¢c”"ng ttng cao.hiTormnog W VviQ ch°nht 1
sc’t lLt«ulLEP8 ti/JJn h"nh ° m t s° Lhn

Xy d ng, n4i h' ¢ B8ch Khoa th" nh ph’
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Nghi °f]lex. lnmghi °n ¢_ u chJ tYYo v~  ng

kh” i | € 400k h/WnjTodkcdhhenE ng L.t rcchn o knhRm]
t IMPal JJ5MPa C8c cblp ph” i b° tlng rmHKG L
tlngcoe€nng L trcohngu kaBMPangNgBi °n ¢ u n°
gi 8 kh[ né&ng kinhe B8$ | oUi c "t i wu

ph€ehng ph&p th2 mghi mnghiém k- @p. nCy
ph&p th2 nghi m x8e " LlLnhckhgi ctNgéh ifghSt
c u L« x8c L nh c¢c8c t2nh chblt c¢c_, a h
polystyrene, trong L- <c¢- ppolgdtyreige. Kinih 8 p

| "m r» t2nh chblt ¢c.,a h,n h> p b° ttng
ph&8p th2 nghi m x8c L nh t2nh c¢ctng t
thW t2ch nh, bng c¢c!tn th L s_.t, nh¢te€
ph% h> p. MHt kh&8c, nghi°n ¢c_.u L« cho
b°e tlongtnh@®: -u klhtPS$S | € ng tkhgVktiz mly 1 hu C
theo quy |l udt th<€ ng t hBHBhyhbhyh®2mh tc m
h. n hp btchunhchn@Qupth o L, x,e c. anhW xi
hdn chJ phon° ttfinnggche'fnm h’ paxb, e t h2ch h
chJ] t UYobntg® nthf MW rru@rgg € ara® L | ch u n®n
polystyrenec - kh i | € ng thtWng chh .Ndg'blipd @ °o”
L« x©y d ng c*ng ngh s[n xublt c8c s
d. ng ¢c8c s[n phXm b° tlng L¥Wc sJun n~
th ¢ hi " n t49 Vi n KHCN X©y d mg mhHg
c't liloiERSch nhi t.

Nghi °@]lLe. mmghi°n ¢c.u chJ] tYo panel
hG ccttllicuukBPS |1 € ng thWwktg?,elE kgt n

ch4&MPa®nC  t | i u nhG polystyrene s
9t L€ ¢ nghiQn t_. phJ thli bao b3 p
hXm panel nhG L€ ¢ x©y d ng c8c quy
2nh . ng d_,ng th ¢ t1J].

Nghi°foltEcth/ tUo EB°ttiImgdmE®&%KH s n
€ ng L. ch u m®nhéna bh " mhhnghbuQn r Y%c
nhG t Yo cr tnd ilbVwunlgEP 8 g LJn vi ¢ chJ t4Y
s“n, panel m8i nhtG £4tdcrdge ghhia c¥mug kt

~+ O I = S

(@)
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KJt qul nghi°n ¢c.u cho thbly L« chlJ t!
t 875k g / lm]n150 kg/mv c€ ng L t T KPal JJi5®Racho

ph®p s[n xublt panel pogstyreges: & it 4o€ Inh
t2ch 132¢%® kg/ ih LRErhMMRaG mM®nph®p s n xut
Trong nghi°n ¢c_. u n"vy, b° tlng nhG kIt
h€ ng c.a th nh phfn hUt€ nhgs LI J ek i

c8c2nh chblt khgc th3 ch€ea L€ c¢c | " mr»
Nh€ vdy, b°e tlng polystyrene t Ui V
nh3n nhdn | 1 o4i wvdt |i u nhG L&p _n

v tbim | dbp gh®p cho nh~ kh? ndg nkgi °crg cc "
phXm n"y trong c¢c8c c¢clng tr3nh xO0y d r
Trong vi ¢ nghi°n ¢ u v"™ _ng d_ng
b°e ting epoliysiymgn vi ¢ b’ sung c8c |
gi 8 ph% h° p v _ribltb [crF nc LB® cv djtu alni "t u®m.

Hi " n nvay,t,tNhimg d, ng b° ting nhG kI
tJ rblt L€ ¢ quan t©m, LHc bi t |~ <c8§
Nh€eng vi ¢ nghi°n ¢c_u chJ tYo, | " m r»
n“y c¢c.,n ch®€&ct @mgmg °nng_ u L 7,9 h0lcch_hi
yJJu h<€ ng t I c8c sln phXm MOyt d1ng nhc
sn phXm m' kh i 1€ ng thW t2ch v~ Kk
C8§c nghi°n ¢ u vQ b° tlknhg ipoll§ sngy rtehn\
kholng 1.400 kg/cng nlg]nl 2 .c0H OuMRE® nthislp, r
ng Flucca b° ting cho kJtV¥mblucch u” |

nh.ng vbin LQ c¢cfn gili quy/Jt vQ I T thu
phdm vi 8p d, ng c8c s[n phXm. C8c m i
vdt |1 i u, t2nlh/nchtbttnhb°c htbltngc_naQnb° t !

L€ ¢ | € ngDbh-H8-r»nghh&§n ¢ u m t c8&ch
b°e tlng polystyrene kJt cblWM?nhcfo8nh
kJ kJJjt cblu v° _~ng d_.ng sIn phXm troncg
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13Y°u kEfutlhuidtv, i b° tlng polystyrene

1.31Y° ufu ¢ilv. ihnhp b° ting fgoalystyrene k
aT2nh c¢c!'ng tS8c

T2nh c¢ctng t&c |~ c¢ch” ti°u t2nh chbl
L&§nh gi 8§ khl[ ntng d., chly c¢.a h, n h’
bln th©n hoHc rung L,  ng. T2nh c¢clng t 8§
bi Wu th tHhiiyngrowma LLnggaguhtah m“n c_t
ttng.

Clng nh€e b° tl'ng tht'ng th<€ ng, t?2

polystyrene ph, thu, ¢ |, hchBlto KA nd)2 n
th€e ¢ h4t, m* Lun L c’lt nl iv8u,t h meobplh
nhGdo ¢c- kh i 1€ ng thW t2c’ht nlhi@ipu hh

o

Xu h€© ng d ch chuyWn | °n tr°n h, n h |
giIm thJ ntng ban Lfu cca tk ke _iahhy n

o

s€ thblp hhn so v,i h, n h p b° tlng tF
T2nh c¢c'ng t&c c¢c,a h,n h>p b° tilng

H

rblt nhinQu€’yhjgu nt€. ¢ nh” o Ot.r, n, h s” d

L€ ng n<€ chaogh mo n®raom gi at phynh:- agv,
mtnmgehdlp tb. tvlib u ph, thu, ¢ whoe tc2 nt

t .ddktng 1€ ng n€ c tr.n | " m tktng t2r
kh i 1€ ng thW t2ch, LYng th i gilm c
NJJu trong hecn mp B mgnd. n h' p v.
hdt ¢t i u v™ |1 Blp LFy phfn othoggdy
| "m cho ¢c8c h4t ¢t 1i u 2t ¢c- c¢ch h.

t2nh | €u L, ng c¢_,a h,m Hh pp OwsgSa ltaLkn g(,| . nc
st kh! ttng, h.,n h p s&€ k®m | €u L 6 ng

Vdy LW ttng t2nh ctng t8th¥thokbthghW

h™ s’ 0dw vt 'a |~ N/ X. Nh€eng vi c<€thgg
L ch”  u n®polysty ree nte°. thtHitg k hc& o ,kEBP S | € |
t2ch ,rbt°nmmhkhe ¢t LtinigbltN/ BPSn” i | °n tr °n
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t€ ng ph©n tfng. V3 vdy, LQ t i L« s
| € ng n€ ¢ trong h, ncthngp tn§c vy¥nu gcifu.l

b.ni ph®@ng t

Khi c¢chJ] t9o b° tlng nhG polystyrenenh ting
ri °ng, m t trong nh_ng vXXn LQ quan tr
t fng tBochcs8c phd9t c¢”t | i u nhG hhn so
l °n tr°n bQ mHt h., n h° p I'nh h€e ng tr.

o

ChuyWn L ng oh& ¢rwonlgi h, n h  p b° t
ph€ehng tr3nh Stock (1).

O c&O8M m 8 (1)

Phon t2ch ph€hhgctréthiv 8hblgkr ing L
h.n h p b° ting, c-h#8thW galen k2lcih @ h

vQ kh i 1€ ng thwW t2ch c¢c,a pha nQn v
mtng.

Vi ¢ s d,ng ¢t |Ii u nhG h4t nh,
hdt b i s ph, thu, c bd&dYhai Méyta khdr
ngu n g ¢ ¢t |i u, khi k2ch the ¢ ht

n°n & s€& gilm, do L- vdn t ¢ d ch ct
Tuy nhi°, vi ¢ s d_ng c t KHzch tEPS o
nh, c¢clng | "m tkng chi ph2 vdt i u ct

H

nW gifm @& th3 vi ¢ gilm kh" i | € n
ting ¢t |li " u nhG | " LiQu cfn phrli
pol ystyremadtk Tt bahwithAE mMIQnn. VQ nguy"
th. ¢ hi'  n gil[i ph8p sau LW gilm &

-S° d,.ng kho8ng ph, gia m n thay t
ch n Io4i ph, gia kho8&8ng v" t2nh toSs§r
c€ ng L., sIn ppXmhyQu tF€. nGrb p s d
h p ¢c,n mang | 49i nhi Qu €u LiWm vQ t2r
nhaG.
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-S° d, ng ph, gia cu' " n kh2 hoHc c hblt
cho pha nQn. H" m | € dg kh2nhdGu'crh w d I
8% m" khtng [nh h€ ng L&ng kW L/Jn c<€
n“y n°n trong th, ¢ tJ, vi ¢ s’ d, ng |

gifm n€ ¢c v_.a cu ' n kh2, mangvitenhnikaol
d., ng ph, HBita kth®?o vb it .h"m | € ng ph¥% h°’
nh._ng gilm ph©n t¥fng, gilm kh'i | € ng
m®™ c¢c,n | "m tktng t2nh c¢c®*ng t8c v~ LHc
n., nh,t datogathhgxi °n s€ | " m gilm
h.n h>p b° ting. Tuy nhi°n khi L- L,
sublt c&t trong h,n h p vdt |i u ttng
ph, thu, ¢ nhi Qu vyiJJuvt "h:mllo&ingipmmtng
v.i m i lo4i xi mkng nhblt L nh, cfn p
ph, gia gifm n€e ¢, ph, gia bilJ]ln t2znh
nh, t L, nh,, v° LTm b[l®t L ic b .2 nlh, clt n
ph©n tfng t8ch n€e ¢ t&ch ¢t i wu.

1.32Y° Fu Cilvib°® t1ng pdkBistyrene Kk
a.Cyngiciih n®n

n" i by, itc?ngln-u ocB&ngghl7,8B7Et«uch’ r
m i quan h° [nh h€ ng c,a th”"nh phfn
n®n v~ kh' i | € ngcthWItiZawhnhGa b° t1ir

X®t c¢c8&c yJu t° [ mphaht@®@hQmngh L ficF @R et
trong b° tim-g tpyoWyRsmBUFr eheh€creg nig/] i
pha Ic@ ng H° xi ambkng, bln chbBbltc titn’
v’ chblt 1€ ng c¢c.a c¢c 't 1|i wu.

T i [1B,51]lu« cho€rmggl. ch  whi&n [ ha hb
khing c®€ nghlau n®n chayb¥%. 8! n@nn@i c
s d_ wgL'tihJy., i b° ttng ¢t |i u L§ LF
th€ ng v€ t qua c¢c€ ng LI iWKMtu ifua cl &
v hUYtucltnd ivangT®ehnpg®itar nthr h€ mly, c_ ¢

Vv,i ¢€ ng L, v_a (v, ac’'xti Imknug mnch§t )(,c &

5
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§t naghind@nl). n hhn nhi Qu so v.,i c¢c¥€ ng
i hY xi mkng clng v?! nc¥%nd quan pthr’
3nh d4ng, trYYng th8&8i bQ mHt, | € ng
li u v.,i L& xi mkng. C¥%ng m t |o
€ ng thw t2ch | . n) s€ c¢c- c¢c€ hgnlhhao:
kh i 1€ ng thW t2ch nh, ), c¢c8t sUch ¢
i L' 8§ Xi mktng s&€ t°t hhn, |l “"m cho h
hau t°t hhn trong m i tr<€ ng h p ch’
"m’'lng c8t trong v. a xic€mhgglctrd Or
a. V.i c¢c€ ng L, c¢c.,a th”nh phfn c§&t
hi ttng h"m | € ng c¢c8t trong v, a tUo
€ ng L, v.,a s€&€ himgl €onyg,. c8§khet hhn
i i h4n nhblt L " nh n"o L-, 1€ ng hY x
€ I "m gilm c€ ng L, c.,a v_a.

T |7 N/ X quy/Jt L nh L, LHc chdc c
ttn®,ng¢ L, veangisfa® dpud tr3nh th_y h-.
t do chiJ/Jjm m t phfn thW t2ch trong h
bay hhi v LW I 4i |, r, ng trong kh'i
|
L

nKae o x < TS><—~—0 < 0O

N/ X gi[m, c¢c€ ng ul§ nv_ta gtit nig hnthnr€mgh |
v.a cing gifm do khtng L, | € ng n¢

X®t LJn th nh phfn ¢ t lci"'tu ltic aun ¢EF
ai tr, | "m gilm kh i 1€ ngkhhW b2ch
h€engnhhighd ng tham gia v "o qu8 tr3nh c
hfn tr°n, tc€itngu LEPS hudn v, i kh i |-
°n c¥%ng h4t nguy°n | i u ban LFu, k2c
hhm. H et €l ngwnEP®»° ting polysty
LJn c¢c€ ng L, c.a c_,a b° tlng polysty
tbtkng h " m I € ng ¢t |i u LHcphhdo®Mmeé-
c€ ng L, ch usam®mg k°a bhR€nhgnyg, i cbt t?*
| i uc EPS€ ng L., @hBlpp vehmre@ublk hn hih™ m |
| i * ut tErPS h "pnhal 1 np t €hng _ wggi(fhemgE,sn'g d
L ch u n®molcy aat pwrené ngyg€ gi [ m.

—m 5 T o <
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MHt Ikl &c nhghlo,3m6%)E «xuch”™ ra m i quan
th " nh phfn v™ c¢cblu tr¥%c c¢c_a c8c pha LJ
c.a b° c'tng .inhuG nhG

Theo[8,1351, c¢c€ ng L, ch  u n®n ¢, a b° |
| i " un hnBtGslE mch, ohilgr tmi't kthiic€ ng L. nQn
c€ ng L. @¥€.nghln dh3w n®e®nd é¢d_ma nkiG! tnign

|l °n L8&8ng kW. Khi L-, gi8&8 tr° n"y ph,
| i uc€btng,l, ch utthn®n c_._a b° tlng

Theo[51], m" i qua@® rg L®iv.'caht MW at 2baeith &1 n ¢
c.n L€ ¢ thW hi n qua ph€hng tr3nh:

Y =Y. oA+Y .0 2)

D a tr°n qu8o€lnywmln gh {nm®ns c_ &,
c’t li u keramzit ph, thu, c c€ ng L,
h theo h"m log nh€e sau:

logR, =/ .logR,; 1 7).logR, (3)

Nh€ vdy, cnr@l 'ng tltbng h’ «w n®-d,ic ug mbhiG v
ttng cfEhagmbDn d, ngg m8c nctano; gipfnf it "t Hn

" ng th i o€ nighRRNmgrehh® h gi [m k2ch th-
c't I m8a o&a& hhn.

nni v.i b° ttnhyg paol-yusctEPRegne, nh,
so v, i chmgnrl@n ptha @ahQrmu | ¢ ch2nh tr
c't |lictl8BcERISNng | "m gim kh".i TI €lngthth

b°e ting nQn tcchmg di€hmg v, i ‘g ig hlF@ r
c€ ng L, ch u n®n cnVe mgt Lng cch” rug ngdit

pol ystyr enetnkg/tc €hbhug ntthning t h™ i tcEknng ¢
| i ub®PHS c8&ch €u ti°n s d, nglTuUtnhd-°r
v.ci't |ittha ngP$h<€ ng ch” ¢- kh' i 1€ ng
kgmbn°n vi ¢ titng kh' i | € ng thwiltactk
khtng L&8ng kW, do L-, c¢c8c nghi®°n <c¢_u

ting nQn c¢c- tcEEhqgc€ ngalb LN a b° tilng

34



b.KhX 1hgthBt 2 ¢ h

V.i b° ttng th€ ng, kh i dh ntgi TV
kh " ng chJ] nh€e L Khvjiil®*ng!bhbgWnh&ch
L€ ¢ x8&8c L " nh theo c¢ctng th c:

& " 8p - (4)

Ctng t hchat htblyn mu "  n gi [ mrkthh3d ¢ fn ng

" hoHc cttndi/.Gi [EFPDng c8&8ch d¥%nkg2ch
th<€ ¢ h4tl In,n tnuhybltnhHi"°n th3 nJju s  d,
ra hi  n t€ ng ehonl NfwGgER®BAI KkKSag t |
k2ch th€ ¢ h4t ch°nh nhau kh'ng nhi Qu
nh, LW LIm bloThghtng phoOomgi{mMng €hng
pha tr@mg be°c€ tngg,lL . mch  ul hi®nptc, at e, o
v o c€pmhag,nt@o L - cE" mgglImch u mM&m d, e
clng c¢c- thW gilm khIngl s€smp trhW ts?ctp
ph8&8p kh&8c nh<€e: c¢cl[i thi n cblplpgh’  ia kgt

cblp hdt v~ gilm kh i | € ng thW t2ch
mtng m8&c cao, tYo r. ng cho v_aé
M i guwarnah’ |l thW ttZchH b htWng crhQre,

| € ng thW t2chr Brtdtt trhg Amadli yosirt htr-amkt ¢
b°e ting polystyrene kJjt cblu c- thWwW th
thwW t2ch b° tlng nQn.

c.M* 1Lun h

Theo[51], miL ulh  n h™ i c¢c_. a b°mtitlgmph it

nQn m: allum h” i ¢t i u v”™ s |li°n Kk
L"n h“i c¢c,a pha nQn v" ¢t [nh h€ ng
khi c¢ch u t[i tr ng.
E,=VvE f.ZzE (5)
Trong L-
v: t hphvamhAch
E;mt Lun L°n h¥i ¢, a pha nQn
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o<z @: h s ph, thu,c v o l|li°n kIt
t " t< tlhs

H

Trongkhint LunL FM c & "t | | - 6.000MBauta r tlz§ v 1
I” 80.000MPa,t . L §I" moa.e@wvatiim: Llu'nn h<Cit c] ia wu
khtngl § kly MHt kh&8c, mcc tL | ivl, pih E PEBRN kgdim
n°m! WLdimchtm! ting polystyrené ubh, L "trht

Qo £

h” i ¢, aMhQliivm_ Aphaeh@n t hu, ¢ v~ o t I
mtng, t |7 C8t/ CKD, t2nh chblt c_, a c8§
m&§c xi mbkngm!c#¥umg hf i w’ a c8§t titng;

| ° N/ CKDmyi Lenmt ¥ i c¢c_. a nQnmvurnd "tk mg .,
c.a b° ting polystyrene clng tktng.

Tuy nhi°n, LW chJ] tYo b° tlng poly

| b° tlng c€ ng L, cao, c¢c- m' Lun L~
v'n ¢c- ¢c€ ng L, khtng LénglkNW, h€ ogpl
m: Lun L n h”i c¢.a b° tlng nQn.

c.LxcnhYc t h®p

S

B° ttng | m t |l odi wvdt i wu gi n,
ch  u k®o thblp, ch”™ b3ung 1/10 LJn 1/ 1°
cing tr3mhdnvii"@u "b.triKi@g, th&il cht Wi g
c.a c¢c8c kJt cblu I "m b=ung b° tlng sE& b
L'JJn ph&8 hoBo ho,  nbtofhng v’ th®p L€ c
trong kJt cblu b° to n@u cl'itwm hv®p hnthnune hn,
t. ng th> nh phfFfn vdt i u n"y.

L cnh ¢ th®pgrongB ttngec - t hwW LYt 2L JJNh 4 0s dal
d2nh t°t n"y, ¢t th®p kh'ng nh_ng |
c.n I "m ttng kk[°nkijf tg achb°u tn®ng v, i ¢’
cho hai l oUi vdt | i lWcni'cyth@fingd ting m v i
ph, thu, cgJw " ocnanhi®dn quan L/Jn t2nh c|

t h®p uv kilinQti/Jp x¥%c 8. a b° ting v~
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V. i th'®p t hanhTnh ¢ th®wronpbitingt Yo n°n b
hai yJli°nkt trtn bQ mHt ti JJjp x¥Wc gi ¢
s8t xublt hi n gi_a c 't th®p v~ b° t1tr
Tr° s° c¢.,a | ¢ ma s8t ph, thu, c v~ o s
vdt | i u tiflplx®%ctweovhie, ng dsch chu:
Lcli*nkjph, tha€cng b, ch y n®mhc_cd bl ° dt
L8 xi mkng t2nh chblt n"y quy/Jt L nh [
triWn v™ LiQu ki n rdn chdec.

n"i vih®g thadh!|yvaROImangBea. Khi L -
d2nh v, i bQ mHt tiJp x¥c Lyguc tbfn g uln®
s m-c¢c d2nh c¢c,a b° ting v.i c¢c8c g ©c,.

c’'t th®p LQu @hTrig klhtdic o,ha cr Ht nhi Qu
c.a g <¢c t th®p.

L cnh ¢ th®prongPttngc , n ph, thu, ¢ v’ 0o mdt
ting v° ¢t th®p. V.i b° tlng nHng

v I . p b° tEtrydh cph2agde d M ctifipxdam gi
gi ®°ttngv'c th®p T€hng t v, i b°pharbgQdK® g

Xu ng c¢c- thwW tYo ra c8c Ih '€ mh'ngc nth €t
b°e vlhgc t th®ep.

gCyngicim k®oh khi u

Trong c¢c*ng tr3®nh c- nNhi Qu b, t pBdn
ch u k®o n°n vi ¢ nghi°n ¢c_u kh[ ntn
LQ c¢cfn | €u T.

C€ ng L, ch u k®o c¢c.,a b° ttng kh'r
t2nh chblt kh8c c_,la d°nh’'t nog tnhtehn ®p , bQO
C€ nghlLu k® c¢c,n li°n quan LJn _ng X
C dut .

C€ ng L. ch  u k®o c¢c_,a b° tlng b® h
Clng nh€ ¢c€ ng L, ch u n®n, n- ph, tF
c€ ng L., ch utmoh®m tcha &€ rngnly, ch u |
clng ttng theo.
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kCo ng-t

Trong qus8 tr3nh L'ng kJt v~ thtdng ch
th€ nrd) khings d ne @h gian thds bijri " thw2 cch &° ting

trong qBtr® nth- mdyrek® nfhs c o n g Lt .mdyK hv | i m t h,n
ting m i vnmh€oc,trtme€ ¢ ti°n n€ ¢ t h)
khtng g®©y n°n s co ng-t. Sau L- | 7 s
v’ s, b ¢ hhi n<€, ¢ K2 nch§ cn hma oh hgnu [On, 1c -m
s biJn dddng co ng-t d€ i t8&c d_ng c.
c8c m ' ng li°n kJjt hblp th, trong c8c

x2ch |'Yi gfn nhau. Theo blcnh cbh[bit: hc-oa
hay co,dco ak ftdcacbonat Theo giai LoUn h3nt

c€ ng L , ¢+ biJn ddng mQm v~ biJn dU
ting b thay L i thW t2ch khmnh,khtb€a c -
ting c.,n mQmi JMNglUreg | Kht x[y ra khi |
th i gian L-ng rdn, qu§ tr3nh bi/Jn d!
t" mii tr€ ng kh2 hdu b°nin@obi°n ttzrm
t ! mg. cc,oat big ph, thu, c v 0 L, |l . n c_ a
I N/ X, ..c t Ii u c¢c”"ng |.n th3 co mQu
ximbng ¢ gL nhdoQuc " ng |, n.

Co h-a h ¢ xublt hi " n b°i c8&8c phrln
c . xai mktng t8c d, ng v, i ne. c, h3nh th"w

o

|l . n hhn h, n h p ban L¥fu.

Co t sinh c,a b° t?!nkgeoIlw rkaJjtd ot isr
thwW ettringitSH. v° c¢c8c tinh thW C

Co ng-t kJt h'p kR%mg bidga bty oha

trong b° tlng | " m xublt hir3mhc dc_ wJ/th- n
gdn |1 iQn v,i c¢c&c phln ng t,a nhi t |
ng"y Lfu rdn chdc sau L-hkaikf8ct que,
bt LFfu ngu,i Li. S Lt n-ng v3 nhi’
b°e ting. Bi/Jn d4dng n"y |li°n quan L/n
vz d, : khi m t kh i |, n b°cabnglngur
co | 4i c¢_,a c¢c8c |, p b° tlng ngo i L« r

38



sublt k®o ° | . p ngo”"i dXn L/Jn bi/Jn dUn
c.a b° tlng s€& xublt hi n vJjt n_t ° v/

n, co c.,a b° thhg bhGtith& nBnby. o¥¥n
b t*!ng nhG kh*ng nh_ ng ph, thu, ¢ mti
c.,n ch u [nh h€ ng mUdnh b i c8&8c | o0o4i
v th” nh phfn hyt.

S co I "m gilm k2d¢hmttbBe d2ablu kiit’ m
tlng L~ tr<€e ¢ v~ L sau trong cltng tr

S c¢co ng-t tdt dfn theo th® i gian.
| Jidieqrd, Xm gilm v™ c¢cl¥%ng v, i s. gilr
k/JJt c8c tidknthWh tdengtdt®ndfn co ng-t.

Trong phUdm vi nghi °n ¢c_ u ch<€a | " m I
tuy nhi°n b° tlng polystyrene s’ d, n
trong b° tlng n"y |7 m t vbin LQ cfn
phdm vi ng d,ng, chblt | € ng c_.a s[n

g, T2 n hnhiit

L™ t2nh chblt vdt | T ki/Jn tr%¥%c qua
tr3nh don d_, ng. N- | i°n quan mdt t hi/J

th" nh phfFn. T2nh Yhn¥gn trhh8ii tXnp hv,” tnhhu o
L v™ L, Xm tktng, t2nh dXn nhi t t&ni
nhi t hay h° s° dXn nhi t L€ ¢ x8&8c L’
| € ng thW t2ch ¢, a b° dXmgnhi Ui tm#n- g httetk
ct!ng th ¢ B. N . Kaupman.

a= 0, 09 32%8m,,+ 0,025 (6)

Ctng th._ ¢ n"y khl'ng x®t LJn t2nh <c
ph©n b° m ¢ L, k2n v™ thlng nhau) n°n

h® p v.i b° ting c¢c- s. LY ng nhblt vQ c

H

vdt i u, b° tong c- kh' i 1€ ng thw t
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n"i v.,i b° té'ntg Ipiohy sEBB®elne,l . r,n
14-9. 3 % pha r dnt, ch a skh2dXgw/kmtrK,0 h’ s’
c.a t | idaw EPS g tr 6089W/ krh oK[lOfg] ntW/ m. K n
hhn rblt nhiQu so v.i h s d%n nhi t
th€ ng m°hicSchEmM$i "t t & BHo sbde, i N
c¥%ng tpha tch@bltb° t1ng polystyrene c-
v.i b° ting thitng th<€ ng.

14Ch s° khoa h’ ¢

T2nh chblt ¢, a b° tlng polystyrene,
ting v~° c8&c t2tnthngc htbt Lc-bng Tr dn,a cb-° t h
m i quan h [nhch€ hg 2&RSThiblt c bBIt t
gi.a hai th"nh ph¥fn tr°n.

1.4.14n h “hg@ ac tli upolystyrenephingn L/n t 2Bdahenth p
b ° tpblystgrene kit cbli

H-n h"p b° ting |~ m <t h” La phon
v tr2 trung gian gi_a chblt |, ng dTo
(rdin, |, ng, kh2) v™ ¢c8c th" nh plhfmh ( X
t2nh chblt ¢c.,a h,n h p b° tlng. C8§c t
th ng nhXt t. c¢c8&c vdt i u r° i L€ ¢ h
m n tYo n°n s d2nh kJt gi_a c8c th"|
quan tht.ng nh

Qo ao

H Xi mbkng, bao g m thW t2ch h v
| . n LJn t2nh chblt c_, a[18l« &the ®bHEbBIY ‘W

LfFy giIlm | " m gi[m L, s.t hoHc tktng L,
trong c8c hn'ny hchp” blL, tkEWgh3nh th” nh n
c§c hdt ¢t I1i u ch. khtng L, LW Li Qi

Qo

h trong b° tlng polystyraned jc &c°hi PrRhs
gi m thW t2ch h” LhW bgi [tm nkgh "piolly& tnyg e
ting chuyWn t. li°n t,c sang khtng |
li°n t,c n"y trong b° ttng nhG c8ch n
nghi°n ¢c.u n"y L« s d,_ng kEhbBngf bme
th" nh phfn b° t*!ng polystyrene c- k h
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Lfy c.,a b° tlng. Tuy nhi °n, b° tlng

t . 1.400 kg/ mj L/Jn 2. 000 kg/ mj th« ¢ -
h€ ng LJjn c8c t2nh chblt ¢, a b° thffng
X i mLng.

ao

T2nh chblt c_, a h ch u nh h€ ng |
nghi °[#5€8L«y nghi°n ¢c.u [nh h€ ng c_,a v
phftna b° d'ttngl inhGG EPS mHt <c¢c_, a tro ba\
y°u cfu c.,a h.,n h p b° tlng, tktng c€
t2ch c¢c_,a b° f[4tsng.d_Ngghic°hnbltc kw]jt d2nh |
ti °u chuCtsol ASIT Ml v tro bay R.i °B° cthlun
ACI-211.2. C8c cblp ph"i b° tlng polyst:
bay chi JJnk h510@ ntg ncg a xi mbing. [AE®&mly k
gi 8§ Tnh h€ ng c.,da so€iWngf limechtie]mgs &n p
d2nh v° m t s t2nh cchtbltl ich® EBF$§ trtinmgg
tn m,n. C8c <cblp ph” i th2 nghi m L€ c
t €hng ng It'hed, k6%, l19@KmgithiwemEgd h.
b° tpdlyatygenad r ong tk h olR gsgn@2r. 000 k g/ mjh, uc €
n®hYt Lt MPALJ2MPa KJJt qul nghi°n c¢_ u

d. ng silicafume tcongl k!l EER8t hh gt £ €9
sm ng"y c.a b° ting. Nghi°n ¢ u clng
c- m c kh' i lce& mg tlh W«ethh@h n®m3 ¢ - kh

thblm, c¢ch  ng £tn m,n, kh[ ntng ch ng ¢t}
trong c¢c8c d!ng.tr3nh don

Vi ¢ s d_ng th°m ph, gia€&lko&ng W
h p b° ting khiJn cho ¢c€ ng L, ¢, a b°
gia si°u dGo c¢cfn L€ ¢ s d,ng trong t
t8c c,  allysttyvrre@mepamn™®©, gi.. nguy®°n

MHt kh&c, c¢c€ ng L, c¢c.a b° tE€nhggptl
ch u n®n c_.aThong! cgdd5@Puhc8a chblp ph’
NhG LQu L€ ¢ thifJt k@ nag tlr, %t dEihv tuiu ni@
ng y Lcd&€ nmugcl M4, uk m®n | € g/ mia3MOAR c |
kg/ mj. KJt qul cho thbly LWth°MP& Ag po
18MPa, kh i 1€ ng thW t2ch b°t 1.800kg/ mh G
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L' Jh. 900 kg/ mj. N-i c8ch kh8c, tkhii
v: o th"nh phfn ¢, a b° tlng ths3 t<€hng
c€ ng L. c_cah bt hmB®miglim kho[ng 40%. Do |
thW t2ch b° tilng @®lnygstlyreanlk @ hAl®m oan,
m t trong c8c bc€nnghBp ¢ uvpdysigrene.a o a

S phgt triwn ¢t¢Ha o08ctl o4i pph, ggiaa
cao ¢c€ ng L, v" t2nh c¢c'!ng t&c c_,a b°
| € ng b° t!ngc@ hnG, Lt r oNhig ullkn®&n c€ ng L
nhG L« ¢- thW L€ ¢ nO©ng Mato 4£8nmh kv t
L« s d, ng &€ nd nlg tgdbvPal -/hEdMPa[2, 4, g.

Vi ¢ s d,_ng ph, gia si°u dbGo tron
t2nh | €©u biJn c¢c.a h,n h p b° tilng, t
Ch2nh v3 vd®khhgbi $n d, ag LFm rung Kk
tfng c.a h, n yren@ b° tilng polyst

MHt kh§c, v3 th ¢ tJ h.,n h p b° t?

c' "t |Ii u trong b° tlng nQn khtng ¢ L
tfng t.,i t2nh chblt c¢c_,a b° tlng. Khsgc
tfregt lic-uxBP8€ ng d ch chuyWn | °n ti
Xu' ng d€ i. niQu n"y c¢c- thwW thbly r» |
cblu t° trong h,n h p b° tilng pdl)l.ystyr

Tr°n ch s phod)tzechtphehhdglyt r=umly
h€ ng LJn vdn tc c ditcrho cPuBy Wn h' pa b °
k2ch c ' ht€ lcj WhEPSI € ng |tihW LtE2Pc3hh. t h
ttng nQn. H.on h p b° ttng npolQ skthy rie nl
t2ch gi_a c8c vdt |i " u th"nh phfn bao
t. 2.000 kg/mj dJtn 12Qi(¢POWOEKRSY/ mj ) €ving
kg/ mj LJn 30 kg/mj) n°n Kkh[ n&tnegaoph©On

hhn nhi Qu so v, i b°cttnpict h €EBAMG. tV. ci
k2oht | vV "ukBPS | € hgl kihwnigP&h i , t h3
gifm khi ttng L, nh,.,t c¢c,a h,n h>p b°
nh, th¥c_tarong b°® tlng |~ s d,ng c8c p

Ph, gia LiQu ch nh L, nh_t |~ <c8c

| € ng n€ ¢ t. do trong dung d ch v~
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ao

h. n h>p h Xi mbkng, c¢c8c chu,i phon t°
c.a h,n h” p.n kdhlingv dnr @ "tc thtinlg | °n, ¢ §
du, i ra theo h€e ng chly, I "m gilm L,
blfo s, “"n L nh ¢c,a h,n h> p b° ting °

o

thiJt c¢c_,a h, n h p Bhit°hnge _ khil «t hcih oc 1t
tr, ¢ tiJJp c_, a L, nh,t L/Jn t2nh c¢c!ng
h€ ng nhblt L "  nh c¢c,a th"nh phfn b° ttr

1424n h “hg& ac tli upolystyrenephingn L/h “cn@®, diu n ®n
ca b° tlng

B° t'!ng polystyrene L€ ¢ thilfJt kI

t2ch v ¢c€ ng L.,. nW b° tilng polysty
c't liL' @i cER®%0 v o h,n h p b° titng nQ
c,a b° tingt KhduLE€SwWE L. nh, , n°n t

pol ystyrene, b°e t*ng nQn L-ng vai tr
n®n ¢, a b° tlng polystyrene ph, thu, 6 c
Do €€,ng L, ch wmQn®nlc,.  d " B°ctang8§ch t
baoquantt "t | ic-u qER® h° mdt thift v, i Kkt
polystyrene.

GO MO\ YOR HO) Y@
Oy Oy OFe
O O O

a. K2ch th b, Tr<€ ng c, Tr<€ ng

EPS | . n bh th€ ¢ ¢t th€e ¢ ¢t
| i ubfrohag t €hnggOm&on hhn Dmatx | i
|l i ubtrohag b>° ting 1

H3® i T€hng quan keéch th€ucthén

V3 thJ], LW n©ng cao c¢c€ ng L. ch’ u
kh i 1€ ng thW t2ch th3 n®©ng cao c¥€
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ch n L€ c¢c s d,ng trong[7,d®l7QuCB8ghinyh
c u n"y clnghdhocthhtly ct xntma b° tlng p
thi n L&8ng kW khi b sung th°m silica
chblt kJt d2nh v ¢c€ ng L., c¢c.a b° t!ng
b° ting polystyramechiblt tha &©°l tadng” a

nNi Qu n"y cing ¢- thW thbly r» khi p

c8c th”"nh phfn ¢t |li u trong b° tlng
EPS I " h3nh kh i c¢cfu n°n khi Ly®sbac t
tr€ ng h' p.

Tr€ ng h p th nhblt | © k2ch the c
nhblt tjaucttong b°aY!nighinQh:- (MH3mhh'lp I
b ¢ xung quanh ¢t |li u EPS v~™ khi h
khungch  u | ¢ cho b° tlng. ChiQu d"y th
kholng c&8ch gi_a ¢t |i u EPS. Gil[ tt
phfn b° tilng theo m* h3nh sdp xJ]p chH
| i u EPS 8P &ihod nag tc | i u EPS | " nh<€

Tr€ ng hh” phai v~ t € lkgc h’ctpht€ hcinhlua EIP
hhn hoHc b33ng k2ch th€e ¢ hUt L€ rc nhhBl
hi n Hennldbh g H3lah Klhi, . -h° p b° t qmeghc bho |
| i " uvEPKBhi h, n h p L-ng rdn th3 | p 1
tlng polystyh&®nez2cW, b°tktht hig In@nng _tnh W
b°e tng ° m ¢ cao, th3 c¢chiQu d"y th"n
gicat i TugEPShilFPmtthWhiti2ch b° ting nQ
c’t i " u |I.n c¢c- teWtlhitrw@BrP® L Arnr nmh «
thwW xemtnH@h®OnEMS LQu trong h, n h' p
nQbh¥%c n” vy, lgi fmMW t2ch b° ttng nQn t h3
c8§ch gi_._a ¢t i u EPS gilm. Khi L.,
trong bLJMEnggnDn ch’ uponl®ns tcy rae hbe°g ktJJtr

o

Trong h, n h>p b° ttng, h° v_a xi m
t2nh ctng t8&8c c¢c,a h,n h>p b° ttng. Kh
h p b° ttng, t2nh c'ng t&c c¢c._a h,n h’
chuyWn biJany v is€  c- night khi | _ p h™
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nh, hhn k2ch th€e ¢ h4t ¢t | i u nh,
d. ng ¢t |i u EPS, hay n-i c¢c8ch kh§gc
polystyrene, th3 egwWntrYcchda tewg ki ®
khtng |i°n t_ c.

i
=
i
=

£
[
i

1. Cot liéu granit

Lid
=
i

2. Cot iéu agropolit
3. Cot liéu keramazit
4, B& tdng td ong

[
=]
i

Cwong do bé tong, MPa
=)

0] 10 20 30 ‘40 50
Cwérng do bé téng nén, MPa
H3 ni2dnhe mga € ng L pha nQn

Ph©®n t2ch c¢c&c tr€ ng h p tr°n, c¢-
th3 L€ ng ck2anhb°c 'ttt nlgi nuQn c¢c- [nh h+€e n
b°e ting v° b° tlng. B°n c¢cYYnh L-, tro
n°n s, pho©n b" ¢t |i u EPS | " khtng
ddng hyt .

H3 nBbilWu di_ n s c€pmg tthuch ava®n
c€ ng L., pha nQn khi s HMHhgkb8¢6], | bH
c€ ng L, c¢c.,a c't Ile¢€ung- -LInah’h@ Mm®@Bnl ¢
Theoc€-ng L, ch unm®ncc_ tahW°cdid@lghgt’
L ch”  u n®n vc, acd°ngt tlng cnQn | i u.

V.i c¥nhaqg L. ch u n@&¥ cnga b° ctht nug 1
tteg d,ng c t |é¢€ungrlanidch cwson ®&hncg ac
| i u k[l amzithg bi Wu di, n t€ehrmeE qggat,
ch”  u n®n cchoa tbhblyt thn°g t 2 ng s d, ng c¢ t
ph©n OdNi §cc |~ ¢+ b° tlng s d, ng L& ¢
cao hhnKphalLnQnwg  ts |id u c- c¢c€ ng L
[nh h€e ng€lng K, ich u.Bh®hngasb®°df hc
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keramzit c- khohogn, gmE®@nv ciaph &mhmg i €c r
c- ¢c€ ng L, cao hhn pha nQn

Theo d»i Fnhngh@ ngb°c_tal ncg€ nQn LJn
be ttng t° ong, th, c hi " n t4i Vi n C
di_ n s 4 (H3nh 1.2). C- thW coi, b t
NhG khing ¥¢, c€ nghWcsduyillidERSIng t
cc€ ng L khthngw M8@mMgbRWting po€ygect ngen
L chph, n®hu, ¢ c€ 'ngl W:n pthrablpi @nhrn» plh&
m i quan h° n"y c¢c- thW x8c L nh L€ c
vi ¢ gia tng c€ ng ¢t¢€ phalnQoh?2u ©®r
polystyrene.

B°n cUYnh L-, kh8c v.,i Db° tilndkgz2lkér a
the ¢ ¢. 4t hw EPS. h4t c t lic'a hh, u |
v o trong b° ting nQan tt hBiviwekBR& ga b€,
c’t li u trong pha nQn cled og the€ch’
c,a b° Ddnlg-, x8&c L nh L€ ¢ t€hng quas

ph% h  p nh23m chJ] tYo b° tlng polystyr
t" t nhblt .

15M, ¢ wvi °ahingMmivin c¢c_u

Tr°n ¢ch s nhu c¢cfu cfn thiRKf]jt ccslu.
phonlLtH&chicwWnt cl i@cu§ cEP®ni hqu kKW tr°n, N
do LHc €7 Wml m°nhEBESV, i b° tlng s  d,
c€ ng L. ch’' upolysrenec: alt b'wh tnthng hhn ¢ €
nNnQMHt kh8c,cke chinfRimeER® .t hitn°m€nmg L
ch” u n®n pcqlay sbt°y rtetnneg kJjt cblu c- thw L
k2ch th€ ¢ h4t trong b° tlng nQn ph¥

V.i ¢c8c phoght2ohckW si Adthi Lw xgli 11
c.a lu@&m/jsgndsd "b° t* ngblupocl-y skthy rie nle€” knjgt
1600 kg/ mj L'JJn 2.000 kg/ mj MPatg onngg LLi C
ki n vdt i u tY9i Vi t Nam.
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C8§c nghi°hrong toudng8&n L€ ¢ ctn c,
vQ [nh rKkecmhgtdhhe c h4yt |t rcisch blhe cd bl °b -
ting polystyrene kJt cblu

Ctn c._ v' o m,c ti°u nghi®°n c¢c_ u, d

c L« ph®th tdph virthi |ludn &n LQ r a
v’ s ! polystyterik JJt bablu g m c8c vbln LQ sa

-Nghi°n ¢c.u t ng quam°btnmgngpop ylsy
tr°n thJj gi.i v° t49i Vi t Nam.

-Nghi °BbHc_ UicWm lci_,vai EPSvaitthil/]m, BP
m t s t2nh chblt c¢c.,a h,n h> p b° ttng

n c¢c_ u Kknchh hteh @ gc cwhtht | | o G KRBIt
c.a h, n h p bpoltysitgywénded°>k ¢t ngblu

n c¢_. u crolystyrendko/] tb Pt mluichbg m " r » [ r

~a kh', i ¢l2@ hngc htbhtW ht,2nchh” p b° t
ch u n®n c¢c_, akBtht tme wctQmabdntg |m°n tnthnbit n
ctng ts8c, L ph©n tfng chauhnp®nhcpahb
polystyrene kIJt cblu.

-Nghi°n ¢ u m t s  t2nhk/cthHtislee _ miye
L ch, uc@®@®gl L comnngltdm Lh™ ih“t n€ ¢ v~
mQm, ¢ nh” ¢t th®pltnang bh  nygngyhbimé

-Nghi °nt lc2 unghi m ki Wm ch it Rhi° nth
polystyrene kJ/t c blu
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CHhuwNGV2T LI U Vé PHhuNG PHCP NGHI g
21Vdt |1i u s d, ng

2.1.1C" tli" u polystyrene pf ng n
C't |lis'udm® trong nghi°m: cswn I tr 1

Q

tr€ ng, th<€ ng d¥%ngoOyt rlongl osin cx utbltl ib ¢
n®“ 1 I fn s d,ng 1 c _Cs8hUtt 2pndal ytshtblir ewn e
s d.ng trong mimghd ™y 2ttYiu BN gE tr3
BIm2dT2 nh c hebltt cl_ia u EPS

STT Ch" ti°u nhn | Gi &

1 Ineng k@%nh h mm 1,51 2,5

2 |Kh'i “hg@®W 2 ch kg/mj 19,7

3 |Kh'i “hg@W 2 ¢ X kg/mo 11,1

4 |C®ng,  Bgyibi/hdhg 10% MPa 0,20

5 [C%n g, hgvibihdhg 2% MPa 0,04

H3 RHC" t | i u EPS

2. 1.2 Xi mL ng

Th tr<€ ng hi n nay c¢c- nhiQu | o4j
X i mt ng (pPoCo3cOl,anRgC40), xi mbng poocl an
Tuy nhi°n, LW tr8nh ¢c8c [nh h€e ng kh-
c8c t2nh chblt ¢, a b° tlng, nghi®°n c¢c_u
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nQn c¢c- L€ ¢ c€ ng dm khkhpbo thxgmh °ah kit uc
mbng poocland th€ehng phXm thng d, ng

B¥%t Shn. no©y | " 1l o4i xi mkng c¢c- t2nh
ch”  u n®n th Teronjg c 8w cc hc/aotnt ogitabln [si™ r
d. ng xXxi mbing GEB4D2 BhstclBbBin.ch | T ¢, a

trong22B[ ng
B n2@2T2 nh cg bablt mt ng

_ KJt qul th?
STT ch® ticoul|"h]
v PC40 PCB40
1 [Khl1i€ ng ri°ngg/c 3,10 3,10
2 |1BQ mHit ri °ng |C m] 3.570 3.270
3 L€ ng s-t tr°| % 3,4 3,4
4 In. dTo ti°u c| % 29,0 28,5
Th™ i gian Ltn
5 Bdt LFfu pht 105 115
K/t t hvc 215 220
6 'In. "n L nh th| % 0,5 0,5
C€ ng L. ch'u
3 na” 7,1 6,7
7 g MPa
7 ng’y 7,9 7,6
28 ng'y 8,8 8,1
C€ ng L., ch’  u
3 na- 27,5 23,4
8 g Y MPa
7 ng'y 37,1 32,1
28 ng- Ty 46,3 41,3
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2.1.3Ctli'u

Trong nghi®°n koWi l«8§t kid, ndgc 8 k2 cit
th€e ¢ hdt | . n nhblt t€hngC nhglli“ “u0Ca3
L€ ¢ s d_,ng trong C &c lnghu °C¥ d @ cc €
t o tblm s"n b° t CEg péinyes teyhrbd n e, KA cc

trong23B[ ng

H

B m2@T2nh chblt nch,a c¢c t | i u
KJt qul th?
STT Ch ti1 °u nhn
ClL | C2| Cc3 | ca
1 [Kh i | € ng g/ cn 2,66 | 267|265 265
o |Kh i T €2rmd 1 o) o264 |266|264)264
h o ne c¢
3 [Kh i | € ng g/ cn 262 |265]263| 263
4 I’J , h 1/4t n ‘es C % 014 014 012 072
5 |[Kh i 1€ ng k g/ r1.310 [1.430|1.440|1.450
6 'In. h” ng % 0,50 | 0,46 | 0,45 | 0,45
/7 M Lun L. 6 |, 14 | 22 | 25 | 25
8 |[H"m I € ng b| % 07 |09 | 05|05
9 |n.  Xm % 0,06 | 0,06 | 0,06 | 0,07
Th" nh phfn
0 0 0 0
5 mm
2 5 mm 0 0 | 85 | 136
10 %
0,63 mm 0 |47,1]|21,8|11,8
0,315 mm 457 | 28,6 | 27,7 | 22,6
0,14 mm 48,9 | 19,9 | 20,8 | 29,9
, ) 3
LSy s ng 54 | 44 | 44 | 64
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Trong nghi®°n ¢ u, L« | a ch n
phfn h4dt v~ k2ch the ¢ h4yt | n
trong24B[ ng

Bl m2gfT2nh chblt ¢, a c¢c t
~ ) KJt qul t
STT KI hi u nhn
D1 D2

1 |[Kh i 1€ ng ri°ng/c| 285 2,85

2 |[Kh"i | € ng thevqg/ c| 284 2,84

3 |[Kh"i 1€ ng thw| g/ c| 28 2,8

4 |n. hv¥%t ne c % 0,5 0,5

5 |[Kh"i 1€ ng thw | kg/ | 1400 | 1.410

6 'n.h" ng % 0,50 0,50

7 |C. hyt -Dmn nhblt 5 10

8 |[C. hYyt -Dmax n hblt 10 20

9 |n.  Xm % 0,06 0,05

10 [Th " nh phfn hyt

40 mm % 0 0
20 mm % 0 0
10 mm % 0 100
5 mm % 100 0
L8y s"ng (<5) % 0 0
11 |n. hw®tc % 2,5 2,5
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2.1.4 Ph gia
a, PMgiagim oc

Trong c8c th2 nghi m L« s d, ng cé&
nh” cung cblp kh&8c nhau,t babsaghbit c§c «c

PCA1l | p h, gia gilm ne€e c cao, k
polycarboxylate, c- ,kh€®imdiecmyHwSKhAh(g
phXmLe® Yy nh” s[n xublt#%i®hltghpdoo kg &KD. | =t

Ph, gia s d, ng L€ ¢ nh” s[n xublt
quy L nh trong TCVN 8826:02911G L i v i

b, Pl\g i au difi hi nbat

Ph, gia LiQu ch " nh L, nh,t s d, nc
L€ ¢ nhdp khXu t. n€ ¢ ngo’i

C8§c h°p chblt xenlul?! rblt La dlng v,
nhau trong nhi Qu ng" nh ctng nghi p. (
c- mt s LHc t2nh ph% h° p S[Qn nhhXm
L« L€ ¢ s vd,angnUtcrhomy nhg nh3m n®©ng ca
h, n vh’ ap.

L. a ch n sh b, c¢c8c s[n phXm ph, gi :

rd

n h um x8c L " nh m t s | »Hi mpifg ompiga sph¥%
t.c | a opmh¥nphplpecc 8i anghi °n ¢_ u trong

Ph, gia LiQu, chl nhvMLa- - m cthblt * h- a
hydr oxypropyl ,mect-y | cixnegnl utlh_c h. a

CeH;02(OH),OCHCOONa S[mc ph&Un@m W rtdnm, L-ng
Xm, tr ng | € ng tt'hudt2 ok gn.h "T s mg xsu bl
trong Blng 2.5.

B n2dT2nh <chblt Lci, @Qu pchh nghi al, nh, t

STT Ch" ti°u k: tnhn | Gis§
1 |n. pH _ 4-8
2 In, ndung d ch 2% | MPas | 937
3 |K2ch the ¢ hyt: s % 10,0
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c,Plhgi a khia8ng ntho si |l i caf ume

Trong nghi°n ¢c_.u ¢c- s d_ng ph, gi e
c.a EMktems  t2nh chblt v th” nh phfn h
2.6, B[ng 2.7

B m2¢T2nh chblt ¢, a ph, gia kho8ng

STT Ch™ ti°dynhn | Gi §
1 IL€ ng h4dt mn| % 1,0
2 /ch” s” hodt % 89,0
3 n Xm % 2,0
4 IMblt khi nun % 3,8
5 |[Kh i | €2xcthp| kg/ nn 350
Bl m2gTh"nh phfn h-a c¢c,a ph, gi a khot
SIO; | FeOs3 | Al203 | CaO | MgO | Na2O | K20 SO
98,28 0,02 | 0,07 | 0,26 | 0,16 | 0,05 | 0,73 | 0,43
d Bt L 8§
Ngo“"i ra, trong m t s c¢cblp ph i ¢c-
L€ ¢ nghi Qn t_ L8 cacbonate c- L m’
nghi °n c¢c.u n"y, te€ehngcihhfhgg B mhut ph
c.a bt LS L€ c28r3nh by trong B[ng
BIm@Th nh phfc th-ta LS§
CaO | MgO | FeOs | AlO | SiO;
98,42 | 1,41 0,02 0,03 0,12

2. 1. BtrN€

N€e ¢ s d. ng LW tr, n b° tlng trong
v, i ti °u 4506812 TCVN
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216Th®p ¢
Th®p ¢t b° tlngls c dhhng ctraorcg tx 8§ ch
| © th®pa Ph8t D8T em8cc&B2¥®nh chblt L
B[ r2g.
B m®@T2nh chbit ¢, a ¢t th®p
STT Ch ti °u nhn Th®p t Th &mpmnh
tr hn vV un
1 |n€ ng kz2nh mm 8,0 8,0
2 IDi"n t2zch ( mm| 50,3 50,5
3 |Gi., i h4Yn ct N/ mm 365,8 366,0
4 Gi . 1 hdn b( Nmm 5249 526,0
5 n. gi «n d”i % 32,0 32,0
2.2 Ph€ehng ph8p nghi°n c_u
nW th, ¢ hi " n n,i dung nghi°mgd.idn
c u | Tv"t hpuhy@Hng phigp cn ghgih’in nt
221Ph€hng ph8m ndghRithuyc
Ph€hngnghii&pn ¢ u | T thuy/t L« th, c
-T3m hiWu ¢c8c t~ i |i u li°n quan L/
b°e ting s d,ngCgctchisu pbdblybuyrsene:
-C8c k/Jt qulf nghi°n c¢c. . u vQ bt ting
ti°u chuXn [ i° gquan.
-T" ng hhpgticn§c pph©n t2ch L<€a ra h€e n
222Ph€hng pcmgpm t h
Trong nghi°n c¢c_.u th, ¢ nghi m L« 8§
ti°u chuXn c.a Vi 't Nam v'tlhau rmghifJ mi
L€ ¢ ti°u chuXn h-.a.
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a.C8c ph<€hng prh§&tpi °¢h2c mwhi
Th2 nghi " m x8c L nh t2nh chblt c_ a
h" nh theo c8c ph€ehng ph8p ti°°u chuXn

TCVN 3105:1993 H, nbh” p? bt bly Humg un Hi
t9Y0o v° Dblfo d€ ng mXu th’

TCVN 3106: 1993 H,-PhEhmgb P ht&pnd hn Hni

TCVN 3108:1993 H nPhepnd°phs&mgx §dl
| € ng thW t2ch

TCVN 3118: 1993PhB€hntg npgh &ngElnxg§ ai L Ih' @mi

b.C8c phehng phZ&p phi ti°u chu
a,Xg dhnhthitsXt 2 nH i cOlinuotlcvacX liMi polystyrene pfing re

-KhX 1 hgthot 2 eqhevaxX [iMi polystyrene ping re

Kh i |1 € ngecthWct 2cxiBicx wp ERSd, a tr?°
TCVN 77526:2006C" t | i u ¢ hephb€hntg nggthFpXseh a
L" nh kh i 1€ nh  ngW t2ch x p v~ L,

- X 8§ dm hi réngcvacX liMi polystyrene pfing re

X8c L  nh E tr|lmgucse®, ng c8§c d_, ng

1.000 ml, “angv Ycohngc he2-nhc xi8c LJn ml, m
C't lill'@icER%10o t. t. v' 0o “"ng Long 100«
m " ng ngtn ph2za tr°n nh3lm c¢’ L nh | € n
L, " t. t. n€e ¢ sYch v o "ng. Khi L’

LJn khi m ¢ n@gdbnt mdO@P mlngd cltg mHt t
b3nh).

o

n, r.ng c_.,a ¢t i u L€ ¢ t2nh b=
1000ml.

TiJn h”"nh 03 I fn th v, i 03 mXu kh
c.a c t i u |I'" trunghb3nh ¢, ng kJt c
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-X 8§ dinh K 1 hg thot 2 awehekt liMi polystyrene ping re

Kh” i 1€ ng thW t#cwmhE®PBen, &t ng t h,
I - (7
Tronggl-kh i 1€ ogtthikg/m;2ERS
g -kh" i 1€ ng thw t2%h x p c. a
r-L, r.ng c¢c t |i wu.

by XBdidhongeta b° ting Apal ystyrene Kk

n, ph©n tfng c.,a h, h€hcpx®¢é Llmlg p
ph8p L« 8&8p d,.ng t4Yi nghi°n c¢c.u [7].

H . n h> p b°i ttirngnhsla® cohb3nh Long h3

th” nh 3 |, p m i | . p chiJm kholng 1/ 3
|  p th3 d¥%ng thanmh nt ht®p ntthepdh i cihu nct hl Qu
guanh v~ o gi_.a. M i | _.p ch ¢ 50 | fn.

Saukhi "m ph3ng | 4i mHt c¢c_,a h, n h” p t
h® " p b° ting thu,c | ph2a tr°n c_,a bs3n
2 phfn h.,n h p n"y. n, ph®n tfng L€ c

Pt=—— wp T TT (8)
Trong L - :
Pt:L ph©n tfng, %.
a: kh i il €ehng kR @m b° ting ph2a tr?®
a: kh i 1€ ng c.,a I h,n h>p b° ttn

c) XiShdclb éeh'b°cvalby t!ng Apal ystyre

n. E b1 c.a b° tlng L€ ¢ x8c L nh
C157/157M08 "Standard Test Method for Length Change of Hardened
Hydraulic-Ce ment Mortar and Concrete" v, i
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MXu s d_.ng LW x8c L nh L, <co kht
c8§fulLc- mblu Lo L€ ¢ gdn v o b° tilng
ting L€ ¢ tr, n theo cblp ph” i th2 nghi
L€ ¢ che ph., bQ mHt trong v,ng 24h.
ban Lfu LW I Im ocho.s° x8c L nh

Theo d»i L CO C,a €c8c mXu b° t?*ng
trong th i gian 3 th8ng.

d) XifhikcnbYcvacd t h®p t paystgendd@ut * n g

L ¢ nh” c¢c,a c tL€h®px8&cobhgnb°tit2mo
ph€e€hng 35xm5x1 LHt tr<€ ¢ thanh ¢ t th

|l ¢ nh” c¢c,a ¢t NG®BApL&reongdbAg ttam®p t |
thank - -vB€ ng k2h Lhaehct h®wm sUch bQ

a, Khung th®p | dbLdp khung t h®p
L° hé&nh ¢ & th® prong ¥ ttng c.a c¢c t th®p t
H3 2RKhungt h2 nxy®é¢ Im ehnh”™ ¢, a ct 4n
Thanh th®p L€ ¢ LHt tr€e ¢ khi L b
L€ ¢ 1 "ng qua ch c¢cblu gi. ¢~ L nh b3n
qug8 tr3*nh L° b° tlng.
MXu b° ting v°™ th®p L€ ¢ d. khutln
L'i Qupkjing th2 nghi m trong v,ng 27 ng
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S dkhmgg th®p | op mXu (H3nh 2. 2a)
(H3nh 2.2bl) ¢dWhk8cc lanht th®p trong

c.M* h3nh to8n

NW so s8nh c8c t2nh chblt€cna thEWtit:?
t2nh ¢ctng t8&8c th3 c¢cfn L€a c8c gi 8§ tr
m c kh i 1€ ng thw806®chkg! mjcl8 c@ Ond OcR gckay
L c h’ u MRaR6OMRa 80 MPA

Tuy nhi tmic di WmcbJat &lobngyit 8¢ mdn/n
ting c¢c- c8c t2nh chblt ch2nbaxBom,gn Mm@ hl
c_ u th, ¢ nghi mkJtudgol[&§bhhe-nghidmngWw
fnh h€ ng gi_.a c¢c8c yJu t°7, nt2ynt Inlgbltm
to8n.

S d,.ng mt h3nh ttxnhkoy, id sigy L8 © d |
c8§c m ¢ kh'iv’'l € @ahgthlWh @rf cch.nd Bt hht ¢ ng
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CHh4uNGNGHI aN C U CHe

TYyO Ba TDNG POLYS®

3.1 Nghi°n c¢c_umftnhs h® Jjug tc, al/jn t2nh
pol ystyrene kJt cblu

NW nghi°n ¢.u [nh k€tng Ldlma EPSB ht Lcrh
b°e tlng polystyrene kJt cblu L« s d,r
vdt i u kh&8c nhau. B° tlng polystyre
| € ng EPShhbli U nh vie by d¥%ng wi@h. | |
ting polystyrene kJt cblu L€ ¢ t2nh toc
ting VvH tvddithldhu Lfu v o. C8c cblp ph’
L€ ¢ tr3nh3lie nte@ldt BFnd b "y trong B[n
| € ng rme trong ph, gia si°u dTo.

B n3dChblp ph i b° tlng nQn s d_ng
Lodi o L€ ng d¥%ng vdt
KEohi e b b X | N e | n.| S| SR|wm,
ahl kg/|lit/l mkgl/lkg/|kg/|l [/ kgl

MO0.63.80.21V15| C1 - 793 | 309 | 970 - 79,347,933 1,19
MO0.63.80.18V00| C1 - 779 | 303 | 953 - 77,945,800 1,17
MO0.63.80.14V15| C1 - 776 | 302 | 949 - 77,6114,66| 1,16
M1.25.80.21V15| C2 - 768 | 299 | 938 - 76,76|7,68 | 1,15
M1.25.80.18V15| C2 - 754 | 293 | 921 - 75,3715,61| 1,13
M5.00.80.21V15| C3 - 746 | 290 | 911 - 7456 |7,46 | 1,12
M100.80.21V15| C3 | D1 | 595 | 231 | 727 | 661 [59,47|5,95| 0,89
M100.80.18V15| C3 | D1 | 587 | 228 | 718 | 653 |58,73|4,44 | 0,88
M100.80.14v15| C3 | D1 | 574 | 223 | 702 | 638 |57,443,51| 0,86
M100.80.18.v20| C3 | D1 587 | 228 | 717 | 652 |58,68|5,87| 1,17
M100.80.18.vV10| C3 | D1 | 587 | 228 | 717 | 652 |58,70|5,87| 0,59
M200.80.21V15| C3 | D2 | 597 | 232 | 730 | 664 |59,73|5,97| 0,90
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Lodi o L€ ng d¥%ng vdt
KT hi’ |C| ; |C| % | N | c | n,| SF|sP|wm,
nhl kg/|lit/l mkgl/lkg/|kg/|l [/ kgl
M200.80.18V15| C3 | D2 | 593 | 231 | 724 | 659 |59,27|3,62| 0,89
M100.80.18.v15| C3 | D2 | 587 | 228 | 718 | 653 |58,75|3,59| 0,88
BIn@T2nh chblt c,a b° tlng nQ
LoUi ¢ T2nh ch
KT hi |C| , |C| <y?Px VMx'% X ket o, 4.
nhll kg/ | mm | MPa
MO0.63.80.21V15| C1 - 1,00 | 0,15 | 0,39 | 2.160 | 220 | 82,0
MO0.63.80.18V00| C1 - 0,74 | 0,15 | 0,39 | 2.120 | 180 | 72,0
MO0.63.80.14V15| C1 - 0,60 | 0,15 | 0,39 | 2.110 | 140 | 60,4
M1.25.80.21V15| C2 - 1,00 | 0,15 | 0,39 | 2.090 | 210 | 825
M1.25.80.18V15| C2 - 0,74 | 0,15 | 0,39 | 2.050 | 180 | 841
M5.00.80.21V15| C3 - 1,00 | 0,15 | 0,39 | 2.030 | 210 | 83,1
M100.80.21v15| C3 | D1 | 1,00 | 0,15 | 0,39 | 2.280 | 205 | 782
M100.80.18v15| C3 | D1 | 0,76 | 0,15 | 0,39 | 2.250 | 180 | 765
M100.80.14Vv15| C3 | D1 | 0,61 | 0,15 | 0,39 | 2.200 | 140 | 75p
M100.80.18.v20, C3 | D1 | 1,00 | 0,20 | 0,39 | 2.250 | 180 | 693
M100.80.18.v10| C3 | D1 | 1,00 | 0,10 | 0,39 | 2.250 | 205 | 762
M200.80.21Vv15| C3 | b2 | 1,00 | 0,15 | 0,39 | 2.290 | 205 | 81,1
M200.80.18v15| C3 | D2 | 0,61 | 0,15 | 0,39 | 2270 | 180 | 82,4
M100.80.18.v15 C3 | D2 | 0,61 | 0,15 | 0,39 | 2.250 | 140 | 82,2
Tr€ cWghinenlc, u Bnht hiEBmmQiwnhha ¢t ng
h., n the pttng pol ystly enne &JJig cdBc c blp
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M0.63.80.21V15M1.25.80.21V15M100.80.21V15M200.80.21V15 C8c c b
ph i nQn n"y s d,.ng 4 |l o4i ¢ pth_I igiua
VMI "1®% v c¢- c%Bg ttzZmly qkiditgls@liar ecrhe]
b ung c 8cohl ytshteymm ebh'® Ip hth°nigt png pol Y3t yr e
gi§ tr° kh i 1€ ng thWw t2g/hmjgodighagj k h.
1.600kg / mj4Q0lg/ mj C8c kJt qul x8c L bn°h ttl2nngh
polystyré&meckir3ablwBhtyorng °m” iH3th®hng ¢
| € ng vhW 2 cohhhW?tngamB®mr h'img pol yst
c blu

250 +

200 A

»

—_
(&)}
o

Tinh congtac, mm
—
o
o

[9)]
o

0 T L] L] L] L] 1
30 40 50 60 70 80 Q0 100

Ty Ié thé tich bé téng nén, %
AM0.63.80.21V15 #M1.25.80.21V15 M5.00.80.21V15
xM100.80.21V15 M200.80.21V15

H3 diinh h<e€ kigth€_ k|l mhbltrongb°® t 1 ng n
KJt qul th3BlE§hB nfg3. e hb t hbly t 2 nh
kh i 1€ ng thW t2ch c¢c_a b° tindW oPky:
b°e tinkpign®m t |1t hW kR 'cih Ib€ ntgt ntgh W
polystyrene gilm, LY ng tgh' [drhntg22nnthc cé_n
h® p° ting pol ysmygr &«&mé kHBnmngckach the c
nQn.i ¥%ng m ¢ kh i | € ng thwW t2ch |~
b°e tlng c¢- Mx6BIRO.2pVAS Kn nQnm ¢ 120 mm tr
h p b° ting s MI00.80.31VIS5LM20080.21V1IEmHY N L Ut
20 LJn 60 mm. Nhie M€yng \bt°h W thiyg hploth_yas t
cblw” c¥%ng t2nh ctng t8&8c c¢c_,a h,n h p b
c.a b° trtng nQn, | " m di°fmitngnipodyrsd ytr
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nNW I "m r» [nh h€ ngthk€acth@th Ictmgnh Bic
LJJn t2nh c¢c'ng t8&8c c¢c,a h,n h > p b° tin
th ¢ hi " n v,i c¢c8c h,n h°p b° ting pol
kg/ ndj, a tr °n c blp PMD.63.80.21V15 M12:8§21ViA5) n
M100.80.21V15M200.80.21V15t Ui B nd2nh clng t&c ¢
L€ ¢ LiQu ch nh th'ng qua vVvi ¢ thay
mtng.

200 =
180 +
160 +
140 +
120 +
100 +
80 +o
60 o
40 A

Tinh céng tac caa hdn hop D1600, mm

20

60 80 100 120 140 160 180 200 220 240

Tinh céng tac cia hén hop bé téng ndn, mm

A M0.63.80.21V15 & M1.25.80.21V15
——M100.80.21V15 M200.80.21V15

H3 BRinh h+€ tigh cclacg at B cbn® ht 1pn g

KJt qul thwWw.hd i nB[tng3.2)c HE nthh By , v i
Qn s d_ng ¢t i u I, n D1 v° D2, t2?2
h-ng khi kh i | € ng thW t2ch b° t?ng

i u D2 c¢- t2nh c¢ctng t8&c t alBOn mmMm
polystyrérne@kfldHi cBHA 600, trong khi L -

n
C
I

ph"i nQn s d,ng ¢t |i u D1 |~ 50 m
th€e ¢ h4dt trong b° tlng nQn c¢c“"ng nh,

n- | do, kkitbliswngpbtiiysShhypebe !
L« I "m giTm 1€ ng h® trong h,n h p b°
bao b ¢ xung quanh h4t ¢t i u, | blp
th i c¢- wail tmm t Yo ni | dTGo cho h, n h' p
b°e ting polystyrene kJ/Jt cblu LW | " m g
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t2ch h” xi mkng trong b° tlng polyst
C"ng gilm kh i | €l npgtyhaine 2kht beblt ! ni
c'"ng gillm, | "m gi[m t2znh ctng t&8c c_ ¢

nNW xem x® [nh h€ ng c_,a t2nh clng
b ° ting polystyrene kIJt c blu, nghi °
M200.80.21V15M200.80.18V15M100.80.18.V1§ B[ ng 3. 1) s  d.
C3 v°© D2 k2ch th€e ¢ hut IMO.63.80020\EI% | -
MO0.63.80.18VO0M0.63.80.14V1§ B ng 3. 1) s d. ng c  t

hdt 1. n nhblt | © 0,63 mm. H, nih’bp bBBun
| € ‘gt i u pol wstnhr emree, gh” Mg’ x§c |
kh i 1€ ng thw t2ch. D a tr°n c8c s’

h i quy thW hi n t€hng quan gi_a tz2nl
k/blucv™ t2nh c¢clng t8c c¢c,a b° ting nQn
v.i kh i 1€ ng thwW t2ch b° t!mngg mpol
(D2000), 1.800 § / (Dj1800), 1.600 & / (DL600), 1.400§ / (D1400).

200 -
180 -
160 -
140
120 -
100 -

80 +

60 4
40 +
20 +

0

Tinh céngtac cia hon hop BPK, mm

100 120 140 160 180 200 220 240
Tinh céng tac ciia hén hep bé tdng nén str dung cét liéu D2, mm

& D2000 B D1800 D1600 X D1400

H3 B88T2 nh cicn@®PKkBidb° ti1ng nQn s d.
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220 -
200 +
180 +
160
140 +
120 +
100 +
80 H

60 o
40 A

Tinh cong tac cia hén hgp BPK, mm

20 o

0

100 120 140 160 180 200 220 240

Tinh céng tac cta hén hop bé tédng nén st dung cét liéu C1, mm

¢ D2000 l D1800 D1600 » D1400

H3 i34T2 nh ¢ lcnaBPKkBib° t!1msg mQmg c¢c t

H3 BB( s  BI[ingu),A3H33(Is  BIfinguy&Bo 3t hbly q
h™ tuy/ln t2nh gi_abt2mnhng! pel Wwsdc yteaah
clng t8§c c¢c.,a h,n h p b° ting nQn. Khi
t2nh clng th8c tcinag hponl yhd pgmekd ok g o Bl

ni Qu n"y thW hi n ®H?nh agn @ ot §kshtlgnrga n

ch™ ph, thu,c ¢t |i " u nhG m" c¢c,n ph,
C8c cblp ph"i L« s d_,ng trong phfn ng
c-rotng ph, gia si°u dGo, khlng L i. D
c- thW coi th"bh phfAg potl yis§i ynhedr enahka/u
L"m t49o b°i h” chblt kJt d2nh nh€ nhau
b°e tingneokgstgbbemg kh i | € ng thw t2c
b°i L, Iinh L ng c¢c.,a h” chblt k/Jt d2nt

KJt qul clng cho thbly s, kh8&c bi t
.a hbri hhoppgystyr &me Is/t dechlg b° tlng
9t | . n nhblt kh&c nhau. V.,i h,n h' p
4t | . n nhblt | ° 0,63 Iin,ttAghpoltpnpgt y
i Tm kholng 20 LJ/jn 30bmmt kyhsgt yerbelnie |k&]
iTm 200 kg/mj. Trong khi L-, h,n h' g

 «© T T O
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gifm t2nh c¢cltng t8c nhanh®°hthpgtpohyst

cbwi T'm kholng 40 mm khi kh i 1€ ng th
L«  lt€t hW h3l nNh€HYdh, Vv, i c¥%ng t2nh c
nQn, v, i c¥%ng ki tiIt@gn g otl yW ktha eht &on ki
th€e ¢ h4t ¢t |i u trong°bflhgngohwPst

cbwi Tm v, nmgicfm t2nh c¢c'ng t8&c tktng.

3.2 Nghi°n ¢, u Fnh h€ ng c,a m t s’
polystyrenek JJt ¢ blu

Trong th, ¢ tJ], h.n h>p b° tilng |°”
th"nh phfn ¢c- kh' i 1€ ng tlwgt i dhah Jkh§
li" " u ¢c- kh i 1€ ng thW t2ch | .n c¢c- X
k/JJt vd2nch t cki xu hi€Gng d (cH? nchh u3Wny d y ,n
t€ ng ph©n tfng trong b° tlng cfn L€

-]

chblt ¢c.a h,n h p b° tlng v"™ b° tlng.

8,

H3 3bPh©n tfng trong b° tlng poly

Hi n nay, ti°u chuXn qu ¢ gia ch€ea

ttng nhG kJJt ¢cblu. n"i v_,i b° tlng tr
ph©n tfng c.a h.,n h p b° ting L€ c LE¢
v.a. Theo L:-ngtvef §clgus, 8%t i h, n h
t§c ° cblp D1, D2: kh'ng v€ t qus§ 4% W

D3, D4. Ti°u ch2BA2GA8Yy L BHh2€3i v i
polystyrene kJt cblu c8&ch5%hi t ths3 L
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Nghi°n ¢c_ u L, phoen tfng c.,a h,n h’

| € ng thw t2ch ° c¢c8c m ¢ 1.400 kg/ mj,
tr°n c8§c M2PSO.PINISI ndQnng c¢c 't i u | . n
33 khtng _s gidanlyi @lh ch " nh L, nh,t. K
t8c c¢c_.,a c¢cblp ph"i nQn |7 220 mm, L, p
k/JJt cblu kh i |1 € ng thw t2ch D2000 |~
Nh€ vdy, v. i c¢blp phh  iginaQnl ikQwt ncgh “sn h dL,

tfng kh8 cao v° c- Xu h<€e ng ttng khi
cblu giIm. n., ph©n tfng c.,a h,n h p b
khi kh i 1€ ng thW t2ch bhh,n hhhnp 1b °6 0t0t

Phen tfng | "m h, n h p khtng LY ng nhbl
gi m L, ph®n tfng c.,a h.,n h p b° t!nc

D6 phan tang cta hén hop bé téng , %
| N N w w
(921 o (6] o wv

=
o
1

(%2}
1

o

o

0,05 0,1 0,15 0,2 0,25
Lwong dung VM, % XM

¢ D2000 A D1600 x D1400

H:® BlBinh he VWL REn al., phon t i

nW xefonk®@€ ng c¢c.a vi ¢ s d_ng ph,
ph©n tfng bc, at thngn pholpysinghene k/Ju ¢ klu
ph” i M200B0.21V15 B3y w.hji LdiQa ch nhc&¢c mh
0,05%, O, 1%, 036(85%,g 0ABD%.) hHbyntv i ¢ s
Li Qu ch ©h IEnhnthe ng | . n L/Jn bl> tpm@r
polystyreie lkhBAht heeblmg n"y c¢c“"ng thiw hi
| € ng thwW t2ph, tegiQa. ckhinhiimyglhheht L
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t Fngb°_talng pol ystcyScenkeh ki/JJtl @€ bhug t hW
Xu ngphV0IgiQa ch'Inh @, 1%%, tkh  ib°l €@ 'nngg
pol ystyr e kiJQu chbhu’ nht g wn@® . tt qusg 25
Nguy°n chch©mh_ | "gia |~ m t h° p chblt
| € ng n€ ¢c t.  do trong h, n h” p khi/n
| € ng ¥MtWb3ngy, nh,t c,a h” chblt kJt d
c.a c8c th" nh phfpongshyrbna kIp cblu

35 ~
30 4
25 -
20 -
15 A
10 ~

5 | _/_./

0

Do phéan tang cua hén hop BPK, %

60 80 100 120 140 160 180 200 220 240
Tinh céng tac cua hén hop bé tdng nén, mm
(MC=0,15%X)

B N9D1400 N9D1800 ® N1D1400

H3 BFdnh h®/Jngl, phon tfng

nW nghi®°n ¢ _u [nh h€ ng c,a t2nh ¢
c.a hbA h*mg polyshghiehe &Jju Eblus  d,
MO0.63.80.21V15/ 'M200.80.21V15 B[dlyph, gica ¥YMnh |~
ph, gia si°u Wivadelko LéPu gh”in nQn L
mm, 140 mm, 180 mm, 220 ®i#chK/tthtsw [L t
tfng c, ®8°htanlg pol ydinygr &kmeé KA gc BIG nh
h® p b° ting nQn.

ni Qu n"y |7 d8Ppb: gia poPuycddboxy
phon t | . n, khi ho” tan trong n+e€e c¢ L
chblt kJt d2nh, gili ph-ng | € ng ne€ c
ttng | € ng s d, ng p®, cgVvaipgh °kthtchgo L
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H

d¥»w t | giba t&8agphphal tisowkoemey kJti on
chblt ¢, a h” chblt kJjt d2nh L« thay L i

KJt qul tr°n clng cho thbly L, phor
k2ch tth€ic uc'trong b° ting nQn. H, n h°’
c"ng nh, th3 kh[ nktng ph©n tfng c_, a |

L ng v, i kJJt qul nghi°n c¢c. u vQ [nh ht¢
nQn LJn t2nh ‘cphgtts8g pobhy&tprane kIt

Nh€ vdy, LW giIm L b°pht@&mgt fprod ys.ta
th3 c¢cfn gilm t2nh c¢clng t8&8c c_,a cblp pl
nh,  t.

° c u nh h€ ng c.,a m be°s’

3.3 Nghi n )
pol ystyrene

ting
3.3.1in h "hg& aph giah- ac h

Clng gi ng nh€ b° ting thing the€
polystyrene kJJjt c¢cblu ch  u [nh h€e ng |,
d. ng th°m ph, gia kho&€gcvcialh, m
khiJn cho ¢c€ ng L, c¢c,a b° ting polyst
si°u dGo cfn Lene€ o c.da ntg, oWh'gd Tl ng
clng t8&8c c.a h,n h p b° titng polysty
phgia h-a LJn c¢c€ ng L, ch u n®n ¢, a

L« th ¢ nghi m tr°n c¢c8c cblp ph i ¢-
kg/ mj. C8c cblp ph i th2 nghi m SRPong
L€ ¢ LiQu chb°mht Lnwy hp ol yhstpyrene KkJJt
khg&8c nhamh, Lggcang¥Mnh ° m ¢ 0, 15%. Th
d. ng trong nghi°n c¢ 318 IM&6380.21V1Bdh LHhy
M100.80.21V1A10.c " t | iL'@U cEP3Snh theo thW t2ct
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B n3@Cblp ph” iBPKS tdthrggng nghi °n c,
KT|Cblp ph’| C t L€ ng vdddngl i u
|

hi ld". i( X, | N, | C | n,| SF|SP VM, EPS

: kag/ll i tkglkglkgl/|ll mkglkag/
Al MO0.63.80.21V1§ C1 |591|230|722| - [59,065,91/0,89|4,93
A2 MO0.63.80.21v15 C1 |579 (225|708 | - |57,914,28|0,87|4,83
A3 MO0.63.80.21V1f C1 |565|220|690| - [56,47/3,39|0,85(4,71
A4 M1.25.80.21Vv1% C2 |575|224|703| - [57,505,75|0,86 (4,47
A5 M1.25.80.21Vv1f C2 |579|225|708| - [57,924,28|0,87 (4,51
A6 M1.25.80.21v18 C2 |561 (218|686 | - [56,123,37|0,84 (4,37
A7 M1.25.80.21v15 C2 |591 (230|722 | - 1|59,07,2,96|0,89 4,60

A8 |M100.80.21V15D1, C3| 408 | 159 | 499 | 453 40,80 4,08 (0,61 | 5,89

A9 M100.80.21V15D1, C3| 408 | 159 | 499 | 453 40,82 3,10|0,61 5,89

A10 (M100.80.21V15D1, C3| 401 | 156 | 490 | 445 40,06/2,45|0,60 5,79

A11 M100.80.21V15D1, C3| 411 | 160 | 502 | 456 41,05 4,11|0,82|5,93

A12 M100.80.21V15D1, C3| 403 | 157 | 492 | 447 40,28 4,03 /0,40 5,82

A13 |M100.80.21V15D1, C3| 398 | 155 | 486 | 441 39,77/3,98 /0,20 (5,75

KJt qul x8c L nh t2nh c¢c'ng t8c, k
c€ ng L, ch  u n®n c_,a b°34ting L€ c tr

C8&§c th2 nghi m L« tiJJn h nh v, i ba
hdt ¢t i u | . n nhbltmm fnC2)€ t10 "'mnd, (4
ph i t. ABl[hRgoh3AniQhbly khi gi[m ph, gi

c.a h,n h>p b° t!ngh'gi [M®mhcnag ¢tEayg
kholng 5%. niQu n"y cho thbly vittamgs’
polystyrene, khi n<€ ¢ khtng L i, ch’
khtng [nh h€ ng L&ng kW Lpnl ysd yrge n'e
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BIn3gCE€ ng L, ch u n®n

KT| Cblph’™ i C t|KLTT,|[T2nC€ ng L, 6 MPa
hi l is({kg/|ctn tu’ i
d. n ¢ t 8¢
mm 3 7 28

Al |[M0.63.80.21V15 C1 | 1.610| 160 19,3 25,5 32,8

A2 |M0.63.80.21V15 C1 | 1.580 | 120 18,5 26,0 28,1

A3 |M0.63.80.21V15 C1 | 1.540| 60 17,8 26,6 26,9

A4 |M1.25.80.21Vv15 C2 | 1.570| 150 17,0 24,1 30,0

A5 |[M1.25.80.21VvV15 C2 | 1.580 | 110 17,9 26,6 29,8

A6 |[M1.25.80.21V15 C2 | 1.530| 60 18,0 24,9 29,8

A7 |[M1.25.80.21V15 C2 |1.610| 40 17,8 26,3 30,9

A8 | M100.80.21V15 D1, C3| 1.570 | 115 26,4 27,4 29,4

A9 | M100.80.21V15/D1, C3| 1.570 | 50 26,4 28,0 28,3

A10 | M100.80.21V15/D1,C3| 1540 | O 20,7 26,6 30,0

A1l | M100.80.21V15|D1, C3| 1.580 | 110 26,1 27,2 28,3

Al12 | M100.80.21V15|D1, C3| 1.550 | 115 26,4 27,8 28,9

A13 | M100.80.21V15|D1, C3| 1.530 | 120 26,1 28,3 31,1

MHt kh8c, do s ch°nh | coc'ht Il iso wQ
v.i kh i 1€ ng thwW t2ch ¢c_,a h,n h>p b
v.i hbA hipg pol ystnyrthehme nkh/jtQuc BHE. v i

Ch2nh v3 ¢dQup ph, nbi d8, nh,t L€ ¢ s’
hdn chJ s, phom° tfhggcpal hshy hempe kIt

Nghi°n ¢c.u phh pEgn@Mcg al., ch u n®r
polystyrene L€ ¢ tA8AILLAIRAD3I V(B c@§ KJJC L
qul th2 ng®chom (BBingtr°>n c¥%ng chblp bh’
v~ C3, Shpdh¥an ggi %, gt @aytML 0, 05% LJn 0, 2
[nh h€ ng L/Jn t2nh c¢c'ng t8&c c¢c_,a h,n
ting. nidQu prhiy gli'a Li Qu ch " nh L, nh_t
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ntng | "m gi[m | € ng n€ ¢ t, do trong
b°e ting. Trong h, n h’ pvwmifamxix ert nw’,o crg

bfo s " n L nh c¢c_@&a/h, d9hgptr ®hi wHngt
t c- kh[ ntng du,i ra theo h€e ng chl
t€e ng n"y LTm blo s "n L nh c¢c_,a h,n

t2nh ctng t&8c c¢c_.a h,n h p b° ttng.

3.32inh ‘hg&a ‘Ingk 2 nctHiulnnheli trong Q@b° tn

B° ting |~ h’ composite m' c¢c€ ng L
pha ¢t i u v vphain@nilp@Gbsgxi ¥mcEip?y
nHbng, LW n©ng cao c¢c€ ng L, c¢c- thw s’
bQ mHt L€ ¢ s"ng r a sUch LW n®©ng cac
Xi mkng ¢c€ ng L., cao. Tuy nhi®°n, v, i
sung v o b° tlmgt nlQn:- uncEP & £ dd mch, L | "a
n®n <c_ apobl°y sttlynrgene kJt cblu gi [m, tuy
ph, thu,c v o mt s yJu t°~ kh&8c.

90 -
80 4
70 o
60 4
50 o
40 4
30 o

20 -

Cwong do chiu nén, MPa

10 ¢

0 T T T T T ]
1200 1400 1600 1800 2000 2200 2400

Khéi lwgng thé tich bé téng, kg/m?

m M1.25.80.21 x M200.80.21

H3 mBBinh h€ ng c_,a c_,a kh'i

nW nghi°n c¢c.u [nh h€ ng k2ch the c
c€ ng L, ch  u n®n c¢c_,a b° tilng polyst.
ph’ i MI2RS80.21V15M200.80.21VE( BFng 3. 1) . KAt quTl

71



S

h gi.a c€ ng L, ch u n®n v' kh' i 1€
EPS v b° t'!ng nQn LW b° tl!ng polyst"
b°e ting polysitylmende 4®00 GGl g / &, c h  u
b°e tlng polystyrene ch u [nh h€ ng tr
t ¢ |7 t I thW t2ch Db° t*ng nQn (F
khtng theo quy |l udt tuy/Jn t2nh iIn’ nt he

khi kh i 1€ ng thAWM2ccH d@iil[ m .ceed M gk c
ph” i M20@80.21V15c - s d. ng ¢t |i u D2 I,

M1.25.80.21V15% d. ng c t 1 u C2.

H: 8®B° t'ng BPK H3®mBHOB°® t'ng BPK

t ' ngMh2Q.80.21V15 t ' ng M20@Q80.21V15

KJt qul tr°n L« ch ng t, c¢c€ ng L,
chph, thu,c kh i 1€ ng thwW t2ch m" ¢,
i u b° t'ng nQn (H3nh 3.9, H3nh 3.10
s° d, ng M125t80.1¢g15n@®8c hUt c¢c t | i u EPS

trong b°°nimgc nlQn siuy gim c€ ng L. C
thw t2ch b° tilng nQn. Trong b° tlng
M200.80.21Vilx - s d_ng c¢ 't li " u I _n ths3 ¢’
c§c ¢t |Ii u | mmrch &@recg hhte lca hdddn gv.”
tr° th" nh v¥%ng yJu, phon b° khlng LQu
c€ ng L, c.a b° t'ng polystyrene kIt
|l © 1. n hhn so v,i b° wurhgnnQn khtng s

nW xem x®t [nh h€ ng c,a c¢c t |i wu
ting polystyremrgehi kKjt c cbhuSlcs csblp . hng
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