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NGHIEN CUU SU DUNG TRO BAY CUA NHA MAY NHIET PIEN PE

CHE TAO BE TONG LAP PAY SAU VO HAM

DPANG VAN KIEN, PO NGOC ANH*
TO QUANG BAO **

Study on the use of fly ash from the thermal power plant to create concrete
filling behind tunnel lining

Summary: Fly ash utilization in concrete as partial replacement of cement is
gaining importance. In Viet Nam, Fly Ash was used to as roller compacted
concrete (RCC) of Son La hydroelectricity, rural road concrete and unburnt
bricks. However, they have not been used in the rock/soil support such as
backfill grout behind tunnel lining. The main objective of this research is to
propose an optimized proportion of the FA of thermal power plants used in
concrete mixture for backfill grout behind tunnel lining. This paper also
presents the results of an experimental study using FA with the optimized
proportion as cement at LAS-XD 891 of Cuu Long E&C Construction
Consulting Company Limited, Hochiminh city, Vietnam. The study result can
be concluded that cement replacement by FA is useful in lower grades of
concrete such as M150 for backfill grout behind tunnel lining and in
contributing to the environment protection. It is found that experimental work

concrete mix prepared with maximum replacement of fly ash by 20%.
Keywords: Fly ash; FA; grouting; backfill; behind tunnel lining

1. Pit van dé

Hién nay, EVN dang s¢ httu va van hanh 12
nha may nhiét dién (NMND) than. Trong do, co
10 nha may dung than san xuat trong nudc duoc
cap tir Tap doan CN Than - Khoang san Viét
Nam (TKV) va Tong cong ty Pong Bic. Cac nha
may dung than nhap khau 13 NMND Duyén Hai
3, Vinh Tan 4 va téi day 1a Duyén Hai 3 mo rong
va Vinh Tan 4 m¢ rong str dung than bituminos
va sub-bituminous. Tong khéi lugng than st
dung trung binh nam 1a khoang 34 triéu tan, trong
d6 than noi dja 1a 25-27 triéu tin va than nhap
khau 12 9-10 triéu tan. Tong khdi lwong tro xi ciia
cac NMND cua EVN phat sinh trung binh trong
mot nam 1a 8,1 triéu tin. Hién tai, lugng tro xi

* Trudong Dai hoc Mo-Dia Chat

** Hoc vién cao hoc khoa 44- Truong Pai hoc Mo-Dia
Chét

Email: kienxdn@gmail.com

ctia mot sb Nha may nhié¢t dién da c6 phuong an
xtr Iy nhu 1am vat liéu xay dung, san xuat bé tong
dam lan tai mot s6 dy an thuy dién, tuy nhién tai
mot s6 nha may luong tro xi di dat t6i da cong
suat ctia bai thai nhu Moéng Duwong 1, Vinh
Tan....Tai Viét nam, tro xi (tro bay, tro day) da
duoc nghién ctru tng dung trong mot sé linh vuc
nhu bé tong dam lan trong Thity dién, gach khong
nung, san xuit xi ming, va mot s nghién ciu
tmg dung ché tao két cAu chéng mé ham 10...
Trong linh vuc giao thong, tro bay dugc sir dung
lam vat liéu san lép, tuy nhién chua c6 nhiing
nghién ciru g dung cho két cau vo ham, vira lap
day. Tai Viét Nam, him duong bo Hai Van 1a
ham dudng bd trén qudc 16 1A & ranh gidi tinh
Thira Thién Hué va thanh phd Pa Ning, mién
Trung Viét Nam. Him Hai Van xuyén qua ndi,
thay thé cho dudng déo Hai Van vdn cé nhiéu
doan nguy hiém cho giao théng. Vi chiéu dai
6,28 km 1a hAm duong bo dai nhat Dong Nam A.
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Ham duoc khoi cong xay dung ngay 27 thang 8
nam 2000, va khanh thanh ngay 5 thang 6 nam
2005. Toéng chi phi cho toan bd Dy an Ham
duong by Hai Van 1a 127.357.000 USD. Dé giam
ap luc cho ham Hai Van 1, thang 4 nim 2016 lanh
dao Bo Giao thong Van tai dd déng y cho Cong
ty C6 phan Péo Ca trién khai dy 4n him duong
b Hai Van 2 dai 6.292 m, dugc thiét ké véi chiéu
rong 9,7 m; bao gém 2 lan xe rong 7 m, duong
bd hanh, nim song song voi ham Hai Van 1.
Téng murc dau tu ban dau 1a 26.154 ti dong, bao
gdm giai doan 1: ning cip, sira chita ham Hai
Van 1; va giai doan 2: t6 chirc thi cong him Hai
Van 2 véi chidu dai toan tuyén 12,4 km. Ngay 11
thang 1 ndm 2021, ham dudng bd Hai Van 2 duoc
dua vao khai thac. Theo Quy chuin cia Viét
Nam, khi dao béng khoan nd min ludn ton tai
khoang trong 16n sau vo ham can phai str dung bé
tong 1ap ddy dé ting kha ning lién két gitra vo
ham véi dat da, qua do6 truyén déu tai trong 1én
16p vo ham. Lugng bé tong lap day 1a rat 16n trén
toan tuyén ham vi hé sd thira tiét dién cho phép
luén tir 1,05-1,15. Bai bao trinh bay két qua
nghién ctru thanh phan cép phdi vira lap day sir
dung tro bay thay thé mot phan xi mang trong cap
phdi qua d6 giam khéi lwgng xi mang nham giam
chi phi xdy dung him ciing nhu gép phan giai
quyét bai toan xir 1y tro bay va bao vé méi trudng.
2. Co s6' ly thuyét va phwong phap nghién ctru

2.1. Tinh hinh nghién cvru sir dung tro bay trén

thé gici

Viéc nghién ctru xtr dung tro bay cua nha may
nhiét dién dd dugc thuc hién trén thé gisi tir
nhimg nim 1930, cac nudc phat trién dang st
dung c6 hi€u qua toan b tro xi trong xay dung,
giao thong, cong nghiép phan bon, chi mot sb it
la bi phé bo. Pbi voi nude ta, su ra doi cia cac
nha may nhiét dién trong thoi gian gin day dan
dén nhitng lo ngai vé mai truong, dién tich bé
chtra va chi phi xur ly tro xi. Cong tac nghién ctru
ung dung tro xi cling da dugc cac nha khoa hoc
chu y nghién clru trong mudi nam trd lai day. Tro
xi da dugc st dung trong mot s6 linh vuc nhu
thity dién, giao théng va san xuat xi mang...dic
biét dd chu ¥ trong san xuat bé tong cho cac cong
trinh xay dung dan dung va cong nghiép. Van dé
st dung tro xi dé thay thé mot phﬁn cac vat liéu
truyén thong trong ché tao va sir dung két cau
chéng giit mé ham 10 van 1a mot van dé& méi mé.
Trong bi canh cac loai vat liéu xay dung truyén
thong ngay cang can kiét, gia thanh cao thi viéc
nghién ctru sir dung cac loai phé thai nhu tro xi
nha may nhiét dién, da tai cac bai thai - vat li¢u
phi truyén thong 1a xu huéng phit hop voi huéng
di cua thé gi6i va diéu kién cua nudc ta nhim
giam nang cao hiéu qua san xuat khai thac va gop
phan bao vé moi truong. Trén thé gidi s6 luong
chét thai va ti 1& % tro bay tai su dung dugc thé
hién trén Bang 1 [1].

Bdng 1. Tinh hinh phdt thai va sir dung phé thdi nhiét dién trén thé gidi [1]

. |L hat|L tai
Nude/khu| Sé | onechaqiuong tal

. thai sur dun
TT vuce liéu nam| g

(triéu tén) (%)

Céc umg dung chu yéu

Phu gia khodng cho bé tong, vira; vat li¢ dép nén;

1 My 2017 110 52 . L :
Hoan nguyén mo; Tam thach cao; Phu gia,
1 5 Phu gia khoang cho bé t6 én li€u cho xi
) 5 nudc 2016 483 01 }l glaA oang cho bé tor'lg, ng}lyen 1eu' c f) Xi
EU mang, tam thach cao; phu gia khoang cho xi mang
én liéu, phu gia khoang cho xi ma hu gi
3 Nhat 2016 1 9 Ngulyen iéu, P 11 gia khoang cho xi mang, phu gia|
khoang cho bé tdng
4 | ThaiLan | 2016 3 84 Nguyén li€u, phu gia khoang cho xi mang, phu gia

khoang cho bé tong
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. L hat|L tai
Nude/khu| S6 | one chaqiuong tal

) thai str dun
TT vuc  [liéu ndm e

(triéu tén) (%)

Céc tng dung chu yéu

5 TrUE\g 2017 440 67 Ngu?/en ligu, Ph}l gia khoan% chc: xA1 mang, phu gia
Quoc khoang cho bé tong; gach bloc bé tong
Han Quoc | 2016 - 7+
Ando | 2019 165 62  |Gach bldc, xdy dung duong, san xuét xi mang
Phy gi xi ma lap mat ba h  lock
8 | Australia | 2018 12,8 42 u gl xi mang, san lap m3t bang,  gac ok

dap nén.

Tro bay di duoc str dung thay thé mot phan xi
méang nham giam trong luong két cau, ting do
min trong bé tong va kha nang chéng an mon nhur
sir dung tiép xtic 16n chang han nhu san va cau
clia cau Skyway cua Vinh Tampa, Florida, Hoa
Ky, ciing nhu sir dung trong bé tong san va két
céu duong cua Ballabgarh Campus [2].

DPuong him song St. Clair méi duge xay dung
vao nam 1993-1994 gilta Sarnia & Ontario va
Port Huron & Michigan (Hinh 1.1.a). Tai khu vuc
duong him di qua, nudc ngam chua clorua va
sunfat, d§ sau nudc ngém trong khu vuc 1a 35 m

dan dén viéc can lya chon két cau vé ham lap

a)Vé chéng diic san cho dwong ham xdy dung
duoi song St. Clair gitra Sarnia, Ontario va
Port Huron, Michigan, Hoa Ky [4]

ghép phai co kha nang khuéch tan clorua va han
ché d6 thdm, do d6 két cau vo bé tong lap ghép
c6 sir dung tro bay thay thé mot phan xi miang da
dugc lya chon. Bé tong dugc san xuat tai mot nha
may bé tong tron sin tai dia phuong va giao trong
mot may tron trung gian dén nha may bé tong diic
san. Bé tong tro bay dap mg cac gidi han cudng
d6 va tinh thim nhung thuong khong dap ing hé
s6 khuéch tan clorua sau 120 ngay. Ngoai ra, tro
bay duogc st dung 1am bé tong lién khdi tai dy 4n
ham metro Delhi Metro Rail Corporation nhu
(Hinh 1.1.b) [3].

b) Tro bay duwoc sir dung lam bé téng lién khoi
tai dir én ham metro Delhi Metro Rail
Corporation, An D¢ [3]

Hinh 1. V6 chong dwong ham sir dung tro bay

Trong qua trinh tinh toan, thi cong va nghi¢m
thu, phuong phap thir nghiém theo tiéu chuan
ASTM (€289 cho thiy kha niang chdng lai su pha
huy cua kiém - Silica cua cbt liéu va Phuong
phap thir nghiém theo tiéu chudn ASTM C227.

Bé tong tro bay ciing con duoc sir dung dé dé xay
dung toa nha Khoa hoc may tinh cua dai hoc
York, Hoa Ky hay Toa nha Prudential Building
& Chicago (M¥) [7]. T hop chung cu cao tang
Bayview dugc xay dung tai Vancouver gitta nam
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1999 va 2001 va bao gdm 30 ting nha & va
khoang 3000 m? ciia khong gian thuong mai.
2.2. Tinh hinh nghién ciru sw dung tro bay tai
Viét Nam

Tai Viét Nam, theo théng ké cua Téng cuc
Nang lugng (B6 Cong thuong), cad nudc hién co
19 nha may nhi¢t dién chay than dang hoat dong,
voi lugng tro xi thai ra khoang 14,4 triéu
tan/nam. Dy kién, dén nim 2022, s& c6 khoang
43 nha may nhiét dién chay than, voi lugng tro xi
thai ra khoang 29 triéu tdn/nim. Luong tro xi

ngay cang ting di gy lo ngai vé viéc khong du
bai chira tro xi va 6 nhiém mai truong vi hién nay,
luong tro xi méi tiéu thu dugc khoang ba dén bon
triéu tAn/nam, chu yéu st dung lam vat liéu
khong nung, nén dap mot sé thuy dién nhu Son
La, , duong giao thong... Trong khi do, & céc
nuéc phat trién, phan 16n tro xi nhiét dién da
dugc nghién ctru, tai st dung lam bé - tbng va
phu gia xi-mang. Théng ké khéi luong ro xi thai
ra tai cac nha may nhi¢t dién cia Vi¢t Nam duoc
thé hién trén Bang 2.

Bang 2. Théng ké khoi lwong tro xi thdi ra tai cac nha mady nhiét dién cua Viét Nam [4]

Dién tich bai | Khéi luong tro Tong khéi oL
TT NMND tro xi duoc xi thai ra lugng dang 50 na}m C(jn du
cap, ha tr.tn/nam chira, tr.tAn chira, ndm
1 | PhalLai 21,7 0,802 0 25,0
2 Uéng Bi MR 29,0 0,337 0,75 4,5
3 | Quang Ninh 15,0 0,945 4,80 7,0
4 | Hai Phong 56,0 0,949 1,0 3,0
5 Nghi Son 1 74,7 0,359 0,85 6,3
6 | Vinh Tan 2 38,37 1,371 3,90 2,9
7 | Vinh Tan 4 - 0,544 - -
8 | Duyén Hai 1 31,0 1,006 1,73 1,4
9 | Duyén Hai 3 29,0 1,112 0,065 9,6
10 | Mong Duong 1 24,0 1,125 1,70 0,8
11 | Na Duong 1 57,6 0,485 2,002 15,0
12 | Cao Ngan 4.4 0,260 1,806 10,0
13 | Son Bong 2,2 0,605 2,020 4,0
14 | Pong Triéu 24.0 1,048 1,255 7,0
15 | Cam Pha 142 47,0 1,530 5,535 6,0
16 | Nong Son 10,7 0,052 0,108 25,0
Téng 12,530 27,521

Trong thoi gian qua Vién Khoa hoc Coéng
nghé Mo — TKV ciing da nghién ctru str dung tro,
xi thai cia mot sb nha may nhiét dién thuoc TKV
dé san xuat vat liéu xay dung, két cau chéng 16
nhu bé tong phun. Trén co s& cac két qua nghién
ctru, nhom thuc hién dé tai cua Vién Khoa hoc
cong nghé M6 da tién hanh ap dung thir nghiém
tro, xi nhiét dién dét theo cong nghé tang sdi tuan

hoan cua mot sb nha may nhiét dién TKV tai
duong 16 xuyén via + 30 Cong ty than Hong Thai.
Poan lo thir nghiém ¢é chiéu dai 100m nam trong
dd ¢6 do kién co f = 4-6 la logi bét két. Chiéu day
lop bé tdng phun trung binh khodng 3cm. Chi phi
xi mang cho Im® bé tong phun tir 380 - 400kg. Pé
giam heong bam dinh gay tdc diong éng va giam
do nhot cua vica bom nhung khong giam cuong
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dé cua vo bé tdng phun, nhém thuc hién dé tai da
st dung cap phoi bé tdng phun bao gom xi mang:
cdt thé: nuéce. Két qua dé bén nén khi th7 nghiém
hién trwong déu dat theo thiét ké (180-200
kG/cm?) [8].

Str dung vo bé tdng phun cbt lidu xi nhiét dién
mang lai hiéu qua kinh té, xa hoi tich cuc, co thé
st dung phan 16n xi thai két hop véi mot luong
cat xay dung dé phun. Bé chit luong vo bé tong
phun cao can st dung phu gia hoa déo, phu gia
hoa siéu déo dé tang d6 bén kéo, ciing nhu tinh
dan hoi cua vo bé tong phun. Viéc sir dung triét

dé tro, xi thai gop phan han ché bai chira, nhung
co ban la giam thiéu tinh doc hai do tac dong cua
tro, Xi thai d6i v&i méi truong va déi véi doi séng
ctia nguoi dan gan cac nha may nhiét dién.

Ngoai ra nhém nghién ciru ctia b mon Xay
dung Cong trinh ngdm va Mo - Trudng Dai hoc
Mo - Dia chat két hop véi cong ty cd phan dau tu
mo va cong nghiép -TKV nghién ctru, ché tao va
thir nghiém thanh cong tro bay thay thé mot phan
xi mang, tro xi ddy thay thé mot phan cat ché tao
tam cheén 16 [5-6], [11] (Hinh 2).

il
="

(n

4 L »

Hinh 2. Hinh dnh tam chén bé tong cot thép sir dung thuc té (a); mé hinh tinh tam chén (b) va so

do tai trong dat da tac dung 1én tam chen (c)

Tinh toan kha ning mang tai ciia dim véi cac
s liéu ban dau: dam c6 tiét dién hinh chir nhat
bxh; cm. Bé tong vo1 mac xac dinh ¢6 cuong do
chiu nén (Ry, kG/cm?), cbt thép chiu lyc trong
tAm chén thudc nhém ATl v6i dién tich, Fa, cm?,
cdt dai 96, chiéu day 16p bao vé cbt thép a; cm.
3. Nghién ctru sir dung tro bay ciia nha may
nhiét dién dé ché tao bé tong lip diy sau vé
him

3.1. Mgt so dac diem va quy dinh vé vira lap day
sau vo ham

Viéc bom vira sau vo him toan khoi duogc tién
hanh trén tirng doan dai 20 - 30m, sau khi bé tong
dat cuong do thiét ké theo Tiéu chuin Viét Nam.
TCVN 4528:1988. Nhom ham duong sit va ham
dudng 6t6 - quy pham thi cong, nghi¢m thu [10].

Bom vita sau vo hdm 1ip ghép duoc tién hanh
nhu sau:

+ O phan duéi, viéc bom vira dugc tién hanh
nhu dit cac khdi dén hét chiéu cao tuong bén cua
v6 hdm, con & phan trén thi bom vita sau khi da
lap xong toan bd vo ham. Trong nén dét on dinh
c¢6 hé s6 kién cb fip 10n hon hodch bang 1,5 cho
phép bom vita dén hét chiéu cao cua tuong bén,
sau khi 1ip xong vo ham tiép tuc bom vita phan
trén. Hai dot bom vira nay khong dugc cach nhau
qua 3 ngay. Qua trinh bom vita sau v6 ham cho
mdi doan phai tién hanh lién tyc cho dén lic xong
doan d6. Viéc bom vira sau vo ham lap ghép duoc
két thac khi thiy vira trao ra ¢ 16 kiém tra trén
dinh ham. Viéc bom vita sau vo ham toan khdi
duoc két thiic khi vita ngimg chay vao tir 10 dén
15 phuat voi ap lyc bom vira khong 16n hon 4at.

+ Viéc bom vita kiém tra (dot hai) can tién
hanh véi tri s6 ap luc bom vira kiém tra phai dugc
tinh toan va thi nghiém tai thyc dia. Thanh phén
vita xi ming dé chén 1ap sau vo ham tinh theo ty
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1€ trong lugng gitra xi mang véi nudce la 1/4 va xi
ming v6i cat 1a 1/1 dén 1/2, v6i loai xi mang
poocling c6 mac tir 300daN/cm? tr& 1én. Cho
phép tron chét phu gia ting do linh dong vao vita,
& noi c6 nudc ngam cho phép tron phu gia dong
ctrng nhanh. Thanh phan va ti 1& chit phu gia theo
thiét ké. Phan chén 14p sau vo ham hay nén dit,
d4 sau vo ham c6 nhiéu nit né, c6 kha ning thim
nudec it hon 10lit/phut c6 thé bom vira xi mang dé
gia c¢b. Ty 1é giita nudc v6i xim mang theo trong
lwong can ap dung tir 4/1 dén 0,5/1 va ap luc bom
tang dan tir 0,5at dén 4at. Khi phan chén lap hoic
nén dat, d4 sau vo ham co kha niang thim nudc
16n hon 10lit/phit thi dung vira xi mang theo diéu
5.23 dé bom.

3.2. Két qud nghién ciru xdc dinh cip dé bén
cia bé tong lip day

Mau bé tong dung cho thi nghiém nén 1a mau
tru 150x300 mm. Thi nghiém cudng do nén theo
tiéu chan TCVN 3118-2022. Mau thi nghiém
dugce nén trén may nén TYA 2000. Nén miu &
tudi 7 ngay va 28 ngay dé theo ddi va xac dinh
cuong do chiu nén. Cuong dd chiu nén cua bé
tong 1a mot trong nhiing chi tiéu quan trong nhét
clia bé tong, day 14 chi tiéu quan trong dé danh
gia chat lugng cua bé tong. Co thé néi cuong do
1a birc tranh tong quat vé chat lwong ctia bé tong
vi cuong do ciia bé tong lién quan tryc tiép dén
cau tric ctia ¢4 xi mang va cdu triic ctia bé tong.
Mic du cudng do khong truc tiép anh huong dén
cac tinh chét khac cta bé tong, nhung cuong do
phu thudc rat 16n vao ty 1¢ nudce/xi mang va cau
trac clia bé tong. Ma ty 1é nudc/xi ming va céu
trac lai anh hudng rat 1on dén d6 bén, d6 6n dinh
thé tich va nhiéu tinh chat khac lién quan dén do

rong cua bé tong. Do d6 cudng dd chiu nén cua
bé tong thuong dugc str dung dé phan cap (mac),
dé kiém soat va danh gia chat luong bé tong.
Cuong do cua bé tong phu thudc vao cuong do
ciia d4 xi mang, cudng do ving chuyén tiép va
chat luong c6t liéu. Chi tiét hon, cuong do cua bé
t6ng phu thudc vao cac yéu td nhu: ty 16 N/CDK;
chét lugng va ham lugng cua cac vat liéu thanh
phan; chit luong thi cong (trinh tu va thoi gian
nhao tréon hdn hop vat liéu, ché do bao dudng,
kha ning kiém soét chat luong....); mic do thuy
hoa cua xi mang; toc do tang tai; phuwong phép thi
nghiém va kich thuéc mau thir.

Tai phong thi nghiém vat liéu va kiém dinh
xdy dung LAS-XD 891 truc thugc Cong ty
TNHH Tu Van Xay Dyng Ciru Long E&C, cac
mau duoc ché tao bang cach thay d6i ham luong
tro bay thay thé xi mang trong cap phdi ché tao
mau gém 10%; 15%, 20%, 25%, 30%. Chi tiét
cdc t6 mau chudn bi cho thi nghiém thé hién trén
Bang 3. Vi¢e thi nghiém d¢ sut, do bén mau tai
cac thoi diém khac nhau s& cho phép danh gia day
du vé sy anh huong ciia ham lugng tro bay trong
bé tong cling nhu tim dugc ham luong thich hgp
cua tro bay dé ché tao tAm chén 10. Két qud, sau
khi ché tao mau, dé sut duoc do tai phong thi
nghiém va tim ra méi quan hé giita lwrong medc
ciia cdp phoi bé téng véi ham heong tro bay nhuw
Hinh 5. Theo két qua, d6 sut ciia cdp phdi bé tong
s& tang dan cung véi sy ting ciia ham luong tro
bay duoc thay thé trong bé tong.

Két qua tinh toan thanh phan cap phdi ctia bé
tong sir dung tro bay thay thé mot phan xi mang
thé hién trén Béang 3. Két qua do bén nén va do
bén kéo.

Bang 3. Cap phdi clia bé tong sir dung tro bay thay thé mot phan xi ming

Thanh phin cip phéi "ll")hénh phan vat li¢u ch(,) béi tong (1 ’mS) ;
bé tong XM (kg) Tr(?(g)a Y | pake) Ca(tkzj‘;”g cat (i‘g;“en Nude (lit)
C15MPa (10% tro bay) 261 29 1099 531 354 170
C15MPa (15% tro bay) | 246.5 44 1099 531 354 170
C15MPa (20% tro bay) 232 58 1099 531 354 170
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C15MPa (25% tro bay)| 217.5 73

1099 531 354 170

203 87

C15MPa (30% tro bay)

1099 531 354 170

3.3. Cong tdc ditc mébu va thi nghigm bé tong lip
day
Chudn bi vt liéu thi nghiém

- Cbt lidu da, cat tién hanh cac thi nghiém
kiém tra thoa man tiéu chuan ASTM C33 va tham
khao céc tiéu chudn TCVN 7570:2006, TCVN
7572:2006.

- Xi mang st dung Fico PCB40 dat TCVN
6260:20009.

- Tro bay dugc lay tir nha may nhiét dién Vinh
Tan 1 theo tiéu chuan TCXD TCVN 8827:2011.

- Nuéc st dung dat tiéu chuin theo TCVN
4506:2012.

Trén cdp phoi

- Pinh luong: Lugng dung vat liéu cho mdi mé
tron duoc dinh luong chinh xac, nham dam bao
dat cac chi tiéu cua cip phdi da duoc thiét ké.

- Céc ti 18 cua cdt lidu + xi mang tron dugc xac
dinh k¥ cang trudce khi cho vao may tron.

- Theo mét s6 nghién ciru vé bé tong xi ming
da thuc hién thi nghiém tai phong thi nghiém véi
quy trinh tron (c6 tham khao hudng dan cua chau
Au) theo trinh ty:

Budce 1: Tron kho: Day 1a giai doan tron kho
hdn hop cbt liéu voi hdn hop chat két dinh dé tao
su déng nhét ban dau. Trudc tién cho d4, cat, xi
ming, tro bay va phu gia vao may tron. Pong nip

thiing trén va tién hanh tron déu trong khoang 2
phut.

e

3.

AN

inh

at

Trén khé hon hop gom cat, cd nghién,

xi mang, tro bay

Buwoc 2: Tron udt, cho 50% nudc vao tron
trong 1 phat

Buwoc 3: Sau 155 cho 50% nudc con lai vao
trdn trong 1 phut
Ché tgo méu thi nghi¢m
- Méu hinh try kich thudc 150x300 mm dé xac
dinh cudong do chiu nén va miu dam cé kich
thudc 150x150x600 mm dé xac dinh kha ning
chiu kéo khi uén. Ché tao va bao dudng miu
trong phong thi nghiém theo tiéu chuan ASTM
C192. Mau dugc dam chit bang cach dam tha
cong. Bao dudng ban dau trong khuon thép 24
gid rdi bao dudng tiép cho dén tudi thi nghiém 7
ngay va 28 ngay trong bé ngim mau dung nudc.
Diic va bio dwong méu thir

Viéc diic va bao dudng cac mau bé tong thuc
hién theo TCVN 3105-2022. Viéc duc mau tién
hanh nhu sau:

- Trude khi duc, cac khuén mau duge quét mot
16p ddu m& dé dé thao khuén.

- P6 hdn hop vao khudn thanh mét 16p véi
khuon c6 chiéu cao 150 mm tré xubng, thanh 2
16p v6i khuon c6 chiéu cao trén 150 mm. D6
xong 16p dau thi kep chat khudn 1én ban rung tan
s6 28003000 vong/phut, bién do 0,3+0,5 mm
r0i rung cho toi khi thoat hét bot khi 16n va hd xi
ming ndi déu. Sau d6 d6 va ddm nhu vay tiép 16p
2. Cubi cung dung bay gat bo hdn hop thira va
xoa phang mit mau.

Mau thtr sau khi diic xong can dé gon vio noi
kho rao, thoang gid, tranh sy tiép xic truc tiép
cua anh n'Zing mit trdi nham tranh hién tuong co
ngdt cuc bo do méat nude. Sau 24 gio ké tir khi
duc tién hanh thao khuén, danh ky hiéu ghi rd:
mi mau, ngay thi nghiém dé thuan tién cho viéc
thi nghiém sau nay, roi bao dudng tiép trong bé
cho dén ngay thi nghiém nén mau. Mau duogc vét
ra khoi bé 1 ngay trude lac nén va dé miu trong
phong thi nghiém dam bao nhiét do va do am.
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Tién hanh thi nghiém nén va udn tai LAS-XD  Hinh 4. Mdu bé tong ldp day 30% tro bay sau
891 truc thugc Cong ty TNHH Tu Vén Xay Dung khi nén tai LAS-XD 891 truc thuéc Cong ty
Ctru Long E&C nhu Hinh 4 va Hinh 5. Két qua TNHH Tu Vin Xdy Dung Cieu Long E&C
mdi lién hé gitta lugng nude véi ham lugng tro Bea e
bay thé hién trén Hinh 6. Qué trinh phat trién
cuong do cua bé tong thé hién trén Bang 4 va

-

Hinh 7. Két qua cuong do chiu kéo khi udn coa
mau duoc thé hién trén Bang 5 va Hinh 8.

: h ™

Hinh 5. Thi nghiém do bén kéo ciia mau qud thi
nghiém uén tai LAS-XD 891

Bdng 4. Két qua dg bén nén

STT Ténmautry |Tilé tr? bay thay| PO bén nén R7 (Mpa) Do bén nén R28 (Mpa)
(15x30cm) the, (%) _
Gia tri trung binh 3 mau
1 BO 0 12,1 16,5
2 B 10 10 117 16,05
3 B 15 15 11,25 15,75
4 B 20 20 10,65 15,3
5 B 25 25 10,2 13,5
6 B 30 30 9 12,75
Bdng 5. Két qua do bén uon
STT Tén mau Tilé th bay thay Do bén uén R28 (daN/cm?)
(15x15x60cm) the, % Gié trj trung binh 3 mau
1 BO 0 18,42
2 B 10 10 16,58
3 B 15 15 15,51
4 B 20 20 14,43
DIA KY THUAT SO 3 - 2023 10
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5 B 25 25 14,00
6 B 30 30 13,27
MOI LIEN HE GIUA LUONG NUOC VOI
lfgg HAM LUQNG TRO BAY
170 170  166.76
— . 163.

160 -

150 -

140 -

].30 T T T 1

0% 10% 20% 25% 30% (Tro bay)
Hinh 6. Moi lién hé giita lwong niwde véi ham liong tro bay

MP2)  QUA TRINH PHAT TRIEN CUONG PO CUA BE TONG
17 9 ~165  16.05 15.75

16 - 15.3

15 -

14 4 13.5

12.75
B 11.7
12.1 :

12 =

11 -

10 -

0% 10% 15% 20% 25% 30% (Trobay)
=@==NEN 7 NGAY NEN 28 NGAY

Hinh 7. Qud trinh phat trién cwong dé ciia bé tong
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daN/cm?
20 1 18.42
18 ~ 16.58
16 - 15.51
14 -
12 -
10 -
g 4
5 4
a4 4
7 -
o -
0% 10% 15%

CUONG PO CHIU KEO KHI UON 28 NGAY TUOI

14.43
I 13.27
20% 25% 30%

Hinh 8. Cuong dg chiu kéo khi uon ciia bé tong

4. Két qua va thao luan

- Cuong d6 cua bé tong phu thudc vao cac yéu
td nhu chi tiéu co 1y cua cbt lieu, ty 1€ cbt lidu
nho/cHt lidu 16n va do bam két giira xi mang voéi
cbt lidu. Bé tong c6 mac thong thuong, khi chiu
nén thudong bi pha huy chu yéu tai ving chuyén
tiép giita d4 xi mang va cot liéu.

- Bé tong lap day str dung tro bay thay thé mot
phan xi mang s& phai giam luong nudc dé dam
béao d6 sut.

- Cuong d6 cua bé tong C15 sir dung tro bay
thay thé mot phan xi ming vai ti 18 20% thay thé
xi mang thi dat cuong do 15,3MPa, chiu kéo khi
udn 14,43 daN/cm?, thi hoan toan c6 thé dap tng
duogc cho viéc ap dung cho hang muc st dung bé
tong 1ap day trong du an ham giao thong.

5. Két ludn

Can clr vao két qua ap dung thir nghiém bude
dau cho thay tro bay co thé thay thé mot phan xi
mang trong ché tao vira lap diy cac dudong ham
giao thong, thity dién véi ti 1¢ t6i da 20%. Do xi
ming trong bé tong dugc thay thé bang tro bay
nén tdm chén ché tao tur tro bay nhe hon so véi
tAm chén bé tong cdt thép truyén thong, dan dén
giam khdi lwong van chuyén, giam sirc lao dong
cho cong nhan, ddc bi¢t 1a khi khai théc tai cac
du 4n xudng sau. Két qua nghién ciru dé tai cho
thiy ti 16 30% tro bay thay thé xi ming trong bé
tong M200 ché tao tAm chén 14 hop 1y vira dam

bao d6 bén yéu cau k¥ thudt vira mang lai hiéu
qua kinh t& nhu tiét kiém 37,53 kg/ m3 vat liéu;
giam 1-3kg trong lugng 1 tdm chén so v6i tim
chén ché tao tir bé tong thudng (tuy thudc chiéu
dai thm chén) va tiét kiém khoang mdt nghin Viét
Nam dong so voi gia tim chén truyén thng.
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