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Tém tit: Bai bao str dung phuong phap nghién ctru ly thuyét két hop vdi tinh toan thuc nghiém, sau
d6 tién hanh so sanh, danh gia va ung dung thyc té, trén co sO st dung phuong phap tinh toan cap
phéi ctia bé tong thong thuong dé xac dinh cap phéi ctia bé tong rdng cho cac loai cong trinh nhu via
he, cong vién, bai 65 xe, dudng ndi bo... Két qua nghién ctru cho thiy phuong phép tinh toan cap
ph01 cho bé tong rong theo ca ly thuyét va thyc nghiém véi do chinh xac tuong doi, chi ra dugce
moi lién hé gitra do thAm, d6 rong va cuong do cua bé tong rong, tir d6 tim ra duoc cip phdi phu
hop véi yéu cau vira dam bao céac chi ti€u veé cuong dd, kha nang tiéu thoat nudc cho cong trinh, vira
mang lai hiéu qua kinh té cho x4 hoi, gop phan bao vé méi trudng va dam bao my quan do thi.

Tir khéa: Bé tong, bé tong rong.

Abstract: The paper uses the research to be combined with the computation is done, after the
progress to compare, evaluation and the actual application, on the method of the method of the
concrete allocation specify allocate of the ground concrete specified for the job type as the pasta,
public park, parking, car ... the results for the allocate distribution method specified for empty
context bé tong in both theory and execute with the precision precision, specify only link that
between the allowed, empty and empty of the ground concrete, from which found to allocate fit with
the fit quests support degrees, exe water exit for the job, just take a valid business for the
environment, add your environment environment.

Key words: Concrete, Pervious concrete.

1 GIGI THIEU CHUNG nhLAmg van dat duoc cuong do va do bén can

’ thiet [1].

_ Bé tong rong 1 loai vét ligu co cAu trac 15 B& tong rng gilip bio vé moi trudng
rong ho lién tuc, c6 d6 rong (15-35%), cho i
phép khong khi, nudc va nhiét trao d6i thuan
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chon s Bé tong rong co cac tinh chat:
Tuy chon I&p khéng NG
Thoat nudc ngam va luu trir.

- Diéu hoa khong khi, khong gay hi¢u tng
nha kinh: Két cau bé tong rong cho phép dat



phia dudi c6 kha nang tuong tac voi moi
truong théng qua qué trinh bdc hoi nuéc, tir
d6 gitp diéu hoa khéng khi khu vic xung
quanh, tao ra mot moi truong mat mé va
khong gay hiéu tng nha kinh nhu cac loai bé
tong binh thuong.

- Khéng gay tic nghén h¢ thong cong: Vi
hé théng thoat nuéc binh thuong, sir dung co
ché chay mit khién cho dat da, vat lieu hiru
co va rac thai sinh hoat chay theo dong nudc
vao hé thdng thoat nude do d6 lam tic nghén
hé thong cbng. Vai bé tong rong, do nuéc
tham vuéng goc, khdng cd hién tuong chay
tran, mat khac cac 16 thu nudc duge dit am
trong long két cau bé tong, do d6 khong giy
ra hién tuong trén.

- Khong sir dung cat: Hién nay nguon cat
dang ngay cang khan hiém, cat chii yéu dugc
khai thac tuor cac song nhu: Vam Nao, Song
Hau,... lam sat 16 bo song cac khu vuc ven
song, anh huong té1 moéi truong sinh thai. Do
d6 viéc BTR khong phu thudce vao ngudn cat
trong twong lai 1a mot loi thé rat 16n.

Theo cac nghién ctru trong va ngoai nudc,
bé tong rong (BTR) c6 kha nang thim va
thoat nudc rat tot, 1 loai vat liéu vira than
thién v6i méi truong vira c¢6 kha thim nude
rat tot [2]. Hé thong céc cong trinh sir dung
BTR c6 kha ning thoat nudc va trong mot s6
truong hop c6 thé giit mot lugng nude rat 1o,
tu do gitip giam lwgng nudce cho cac hé théng

cdng thoat nudc thanh phd [3]. Mat khéac, qua
trinh thAm, thoat va giit nudc déu dién ra
trong BTR, do d6 khong xay ra hién tugng
nudc chdy tran trén mat duong gay can trd
giao thong va sinh hoat cua nguoi dan, tranh
dugc cac tic dong kéo theo cua hién tugng
chdy tran la cudn dat, da, vat lieu xuéng hé
thdng cdng thoat nudc.
2.COSOLY THUYET
2.1. Tinh thidm cua vat liéu dwoe dic trung
bang hé sé tham (K)

Tinh thim tuy nhién duoc xac dinh theo
cong thuc sau: (Tham khao TCVN 7572-
1+20:2006 “Cét liéu cho bé tong va vira —
phuong phap thi™).
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Trong do:

p: 1a trong lwong riéng caa chat long;

g: 1a gia téc trong trudng

u: 1a @6 nhét dong hoc cua chat long

Ddi vai chat long 1a nuée thi cong thic

don gian hon: K = k * 107 (don vi Sl) (2)
(Tham khao céng thizc hé sé thay luc K cong
thac cua KozenyCarman):
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Trong d6: ®: 1a d6 rong cua vat liéu; Fs:
la hé s& xét toi su thay ddi hinh dang 15 rdng;
. 1a hé s6 dic trung cho tinh quanh co; SO: 1a
hé s6 dic trung bé mit cua 16 rong

Do kha ning cho nuéc thim qua va cudng
d6 chiu nén vira phai nén bé téng thaim nuéc
¢ thé thay thé cho céac loai bé tong théng
thuong cho cac trinh céng cong, bai dau xe.
Dic biét trong nganh thay lgi n6 cé thé thay
thé bo phan tiéu nude & ha luu dap dat va thiét
bi thoat nude trong than dap bé tong trong lyc.
Qua két qua thi nghiém trén cac mau bé téng
thAm nudc, nhan thay bé tong thaAm nudce ciing
dugc cAu tao tir cAc nguyén liéu nhu cét lidu,
xi ming, nudc... gidng nhu cac loai bé tdng
thong thuong. Qua nghién ctru, da dua ra cac
tiéu chi trong viéc tng dung bé téng tham
nudc trong mot sé cong trinh xay dung o Viét
Nam va dua ra dugc thanh phan cip phéi tiéu
chuan dap mg duoc cac tiéu chi d6. Tuy
nhién, bé téng tham nudc khdng ap dung cho
cau kién co cbt thép va khong &p dung cho
nén dat khéng thidm. Do d6, dé ap dung thuc
té can thiét phai thiét ké két cdu chi tiét cho
tirng hang muc nham phat huy hiéu qua cao
nhét cua bé tdng thaim nudc.

2.2. Thanh phan cip phéi cia bé tong theo
khéi lugng ty 18 (kg/m®)

Qua trinh tinh toan cap phdi phu thudc vao
yéu cau dic tinh co hoc ciia san pham. Cip
phbi st dung trong thi nghiém dugc tinh cho
ting t6 mau voi thanh phan ty 1& nhu sau: Xi
ming 270-415; P4 1190-1480 ty 1¢ (theo khoi



lwong); Ty 18 nuéc/xi mang 0,27/1-0,34/1,
d4/xi mang 4/1-4,5/1, hat min/da 0/1-0,1/1.

2.3. Co ché thoat nuéc ciia bé tong rong

Chu yéu dua vao ba co ché chinh Ia
“Tham thau nudc xudng dat”, “Du trit nudc
trong 16 rong cua bé tong” va “Thoat nudc
qua hé thong thoét nuéc thanh phd”.

2.4. Quy trinh tinh toan cip phdi bé tong
rong:

Budc 1: Khao sét sb liéu thay van
Budc 2: Xac dinh thé tich 1 réng cua bé tong.

Tu nhiét d6 trung binh trong cac thang
mua, xac dinh d§ nhét dong hoc cta nudc
theo cdng thirc Poa zo.

Tu nhu cau thim nudc, tinh duoc van tdc
thim vat liéu theo dinh luat thim Darcy.

Xac dinh do rong cua bé téng theo cong
thuc Berg 1970.

Budc 3: Lua chon ty 1€ Nudc/Xi mang va
b4/Xi mang.

Budc 4: Tinh toan lugng xi mang, nudc va
d cho 1mS bé tong rong.

2.5. Tiéu chi thiét ké

Cuong do bé tong can thiét dbi voi cac
cdng trinh ha tang ky thuat nhu coéng vién, via
hé, bai dd xe, dudng giao thong... phd bién &
muc tir 150-250 daN/m?, hé s6 thdm dat tir 10°
m/s-10"m/s. Ngoai ra dé dap tng yéu cau
tham my, bé mat phai nhin min, do d6 cap
phdi da duoc lra chon c6 Dmax<20mm.
3. NGUYEN VAT LIEU VA PHUONG
PHAP THI NGHIEM
3.1 Nguyén vat liéu
3.1.1. Pa dam

Vit liéu chinh, chiém ty I& vé khéi luong
nhiéu nhit trong thanh phan cdp phdi cua bé
tong. Pa dam phai dam bao cac yéu cau
theo TCVN 7572-1+20:2006 “Cét li¢u cho bé
tdng va vira — phuong phap thu” [4] (TCVN
7572-4:2006, TCVN 7572-8:2006, TCVN
7572-10:2006, TCVN 7572-12:2006, TCVN
7572-13:2006, TCVN 7572-17:2006). Do do
chat luong va kich thuéc d4 anh huéng rat 1on
dén cuong d6 va kha nang tham nuéc cua bé
tong.

Vung kich thudéc da nghién cuau tu
2,37mm-12,56mm:

+ Nhom thr 1: 5mm-10mm - Puong kinh
dai dién 7,3 mm.

+ Nhém thr 2: 20mm-17mm - Buong kinh
dai dién 12,5 mm.

3.1.2. Xi mang

Xi mang dung cho nghién ctu phai théa
man cac yéu cau theo Tiéu chuan Viét Nam
TCVN 2682:2009 “Xi mang pooc lang — yéu
cau ky thuat”

3.1.3 Nudc

Nuéc ding phai tuidn theo tiéu chuin
TCXDVN 302:2004 “Nudc tron bé tong va
vira — Yéu cau k¥ thuat”.

3.2. Diéu kién bio dudng

Sau 24 tiéng ninh két, tién hanh théo g&
khuén, cac mau cip phdi va mau gach duoc
dua vao bé dé bao dudng & nhiét do binh
thuong.

3.3. Thanh phin cap phoi

Bang 1: Cap phdi d4 dam mau 1, 2

Phan trim khéi lwgng Phan trim khoi lugng
Kl’cih thwéc tich liy trén sang (%6) tich liy lgt qua sang
(5-10mm) ' (10-17mm) = (5-10mm) | (10-17mm)
16 0 4 100 96
10 3 95 97 5
5 100 100 0 0




Bang 2: Céc cap phéi tién hanh thi nghiém

S6higu | C¢da1: D=5mm-10mm S6 | C#da2:D=10mm-
C4p | Ximing P4  Nwéc  higu Ximing Pi  Nuéc
phoi k)) (k) (i) | CAP | (kg) | (kg) (it
CP1 | 3624 |14495 1273 CP3 | 362,4 14495 127,3
CP2 CP4
Tang Tang
10% xi =~ 3986 14496 137 5% xi = 380,6 14496 131
mang mang
3.4 Phwong phap tao miu Va can cir theo tiéu chudan TCVN 6477:2016:

Véi ting cdp phdi mau néu trén, ta trién
khai dtc mau bé téng bing hinh lap phuong
150x150mm
3.5 Phwong phap thi nghiém

Xac dinh cuong d6 chiu nén ciia mau hinh
1ap phuong 150x150mm bang may thir nén bé
tong theo TCVN 3118:1993 “Bé tong nang —
4. KET QUA - UNG DUNG THUC TE
4.1. Két qua thi nghiém
4.1.1 Vé cuong do

* Anh hwéng cia ti 1 Xi miing trong cip
CP1 va CP3 la nhimg cp phdi it xi ming
nhat, cho két qua vé cuong do chiu nén thap.
CP2 va CP4 la nhiing cap ph01 da duogc tang
5-10% xi mang cho két qua vé cuong do

Gach bé tong nén chon mau gach co kich
thudc150x150x 150mm.

Phuong phap xac dinh cuong do nén”.

Xac dinh van tbc thim bang, do rong, thoi
gian xuyén nudc cia mau bang dung cu
chuyén big¢t.

=> Khi tang lugng Xi mang thi kha nang chiu
nén cua bé tbng tang c6 xu hudng giam.

* Anh hwéng ciia c& hat trong cap phdi
CP1 (5mm-10mm) va CP3 (10mm-17mm),
déu c6 cung ty 1 cap phdi, tuy nhién CP1 c6
cuong d6 14,22 MPa, CP3 c6 cuong d6 18,74
MPa: BTR lam tir cac ¢& hat 16n thi c6 cuong
do 16n hon BTR lam tir cac c¢6 hat nhd

Bang 3: Két qua nén mau ¢ cac ngay tuoi.

Sé higu Cuong dd nén & cac ngay tudi (Mpa)

cap phdi 3 ngay 7 ngay 28 ngay
CP1 8,31 9,12 14,22
CP2 10,20 15,5 20,93
CP3 9,15 14,10 18,74
CP4 9,52 15,00 20,17

4.1.2. Pp rong

* Anh hwéng cia ti 1é Xi ming trong cap
phél

CP1 va CP3 la nhimng cap ph01 it Xi mang
nhat, két qua vé do rdng tot nhat.

CP2 va CP4 la nhitng cdp phdi di duoc
tang 5-10% xi mang, két qua vé do rong thap.
=> Khi ting luong xi mang thi do rong cta bé
tong cO xu hudng giam di.

* Anh hwéng ciia c& hat trong cip phdi:




CP1 (5mm-10mm) va CP3 (10mm-17mm),
déu c6 cung ty 1& cap phdi, CP1 c6 do rong
27,71% trong khi CP3 chi c6 do rong la
25,63%.
=> Bé tong rong lam tir c4c ¢& hat nhd cho
dd rong 16n hon bo tong rong lam tir cac cd
hat 16n.

* Anh hwong ciia c& hat trong cap phéi:

CP1 (5mm-10mm) va CP3 (10mm-17mm),
déu c6 cung ty 1& cap phdi, CP1 c6 do rong
27,71% trong khi CP3 chi c6 do rong la
25,63%.
=> BTR lam tir cdc c¢& hat nho nén c6 do
rong 16n hon va kha ning thim nuéc tot hon
BTR lam tir cac c¢& hat 16n, kha kning tham tét
nhét.

CP2 va CP4 1a nhimg cap phdi di duogc
taing 5-10% xi mang, két qua vé thoi gian
thim va kha ning tham thap hon.
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Hinh 3: Biéu d6 d6 rong
4.1.3. Thoi gian va van téc thim

* Anh hudng cia ti 1¢ xi ming trong cip
phbi:

CP1 va CP3 I nhiing cip phdi it xi ming
nhat, thoi gian va kha ning tham t6t nhat.

CP2 va CP4 la nhimg cap phdi di duoc
tang 5-10% xi mang, thoi gian va kha nang
thim thap hon.
=> Khi ting luong Xi ming thi kha ning thim
cua bé tdng c6 xu hudng giam.
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Hinh 4: Biéu d0 thoi gian tham trung binh
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Hinh 5: Biéu db vén toc thdm trung binh

* Anh huéng cia c& hat trong cap phdi:

CP1 (5mm-10mm) va CP3 (10mm-17mm),
déu c6 cung ty 1& cap phdi, CP1 c¢6 d6 rdng
27,71% trong khi CP3 chi c6 do rong la
25,63%.
=> BTR lam tir cac ¢& hat nho cho do rong
I6n hon va kha niang tham nuéc tét hon BTR
lam tr cac cd hat c6 kich thudc lon.



4.2. Ung dung thue té

Ap dung tinh toan cho mot sé cong trinh
thuc té tai thanh phd Long Xuyén, tinh An
Giang c6 thé dua gach bé tong rdng vao sir dung
dé lat nén duong hoic via he, duoc thé hién &
hinh 6 va hinh 7.

* So sanh gia tri cong tac lat gach via hé

Dbi v6i gach lat via he, cong vién phai dam
bao quy cach 400x400x30 (mm); M&c bé téng
la 20MPa (cuong d6 bé tong ¢ 28 ngay);

Van tdc thAm yéu cAu V >0,04 (mm/s); dam
bao thoat nudc tot va dam bao my quan do thi.
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Hinh 6: Biéu d0 so sanh gia tri cong tac lat gach
Cong vién dudi da cau Nguyen Trung Tryc.

5. KET LUAN

Nghién ciru dé xuit dugc phuong phap
tinh toan cip phdi va cach tinh do rdng
cho bé tong rong theo ca ly thuyét va
thyc nghiém véi do chinh xac tuong dbi.

Panh gid duoc cac mdi quan hé giita
kha ning tham, luong 16 réng va cudng do
phu thudc vao lugng xi mang va kich thudc
¢& hat ctia da dyua vao két qua thuc nghiém.

Tim ra cap phdi phu hop dé ung dung
cho cac cong trinh via he, duong giao
thong nodi bo dam bao ca vé mat chiu luc
va thoat nudc.

Tinh kinh té vé kha ning tng dung cua
bé tdng rong cho cac cong trinh cdng cong
14 rat cao.

Ttr nhitng két qua va so sanh trén, bé
tong rong c6 thé dugc ap dung rong rai vao
cac cong trinh cong cong hay dan dung vi
bé tong rong co thé san xuat dugc dai tra
v6i nhiéu ciu kién khac nhau ma van dam
bao dugc vé mat cuong do cho cu kién.
Hon thé nita gia thanh lai ré hon hodc bang

Hinh 7: Biéu d0 so sanh gi4 tri cong tac 1at gach via

h¢ dwong Triéu Quang Phuc.

cac loai vat liéu khac da duogc ap dung &
mot s cong trinh thyc te.
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