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NGHIEN CU'U SUDUNG BE TONG TRO BAY LAM BE TONG LAP PAY
VUNG SAT LO TAI DU AN HAM PHiA BAC NUI VUNG

NGO MINH HOANG", PANG VAN KIEN™,
TO QUANG BAO™, NGUYEN VAN CUONG™

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

Abstract: Fly Ash (FA) utilization in concrete as partial replacement
of cement is gaining importance. In Viet Nam, Fly Ash was used to
fields of civil and industrial constructionas roller compacted concrete
(RCC) of Son La hydroelectricity, rural road concrete and unburnt
bricks, pavement layer of road projects... However, they have not been
used in the rock/soil support such as backfill grout behind tunnel
lining, area of tunnel landslide. The main objective of this paper is to
propose an optimized proportion of the FA of thermal power plants
used in concrete mixture for tunnel landslide in Northern tunnel
project of Nui Vung mountain, Vietham . This paper also presents the
results of some experimental studies using FA with the optimized
proportion as cement at LAS-XD 891 of Cuu Long E&C Construction
Consulting Company Limited, Ho Chi Minh city, Vietnam. The study
result can be concluded that cement replacement by FA is useful in
lower grades of concrete such as C16/C20 for tunnel landslide in
Northern tunnel project of Nui Vung mountain and in contributing to
the environment protection. It is found that experimental work
concrete mix prepared with maximum replacement of FA in this case
study by 10%.

Keywords: Fly ash; Grounting; Tunnel landslides; Backfill; Behind
tunnel lining

1. Hién trang truwot 1 tai du 4n hAm phia Bic
NUi Vung
1.1.M6 ta hién twong truot lo

Theo Bao cao cua Tap doan Beéo Ca [4] vao
lic 14 gio 00 phit ngay 05/02/2023, Nha thau
tién hanh cong tac thi cong dao va gia cd két cu
chéng d& theo BVHC dugc duyét thi phia ham
bén phai da xay ra sat trugt tu ly trinh KM
123+180.50 dén Iy trinh KM 123+196.50 c6

* S¢ Xay dyng tinh Binh Thun

** Tryong Dai hoc Mo-Dia Chit

*** Cong ty Co phan Tap doan Béo Ca
Email: kienxdn@gmail.com

hién tuong da roi va sat trugt bé mat phén vom
ctia ham.

Khi xay ra sat trugt néu trén, tai thoi diém do
khong c6 may moc thiét bi va con ngudi bi anh
huong. Qua quan sat thiy bé mit sat tuong d6i
nhin min, khdng c6 nudc ngam, khong co chét
1ap nhét.

Pé dam bao an toan, BDH Nha thau cho
dimg tat ca cac cong viéc dang thi cong trong 2
guong hdm dé theo ddi. Va rat may moc, thiét
bi ra khoi hai guong him. Quy md ving sut 14n
nhu Hinh 1. Quy md khu vuc sat 16, cing nhu
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khéi luong dat da sat 16 dugc thé hién trén Hinh 2.
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Hinh 1. Tréc doc khu vue truot 16 tai du an ham phia Bac Nai Vung

BIEM CUOI B| SAT
Ly trinh: Km123+196.50

Khoiing
cich

(m)

Tinh toén
Ly trinh sat trugt

Dién tich bj sat trugt | Khdi lugng sat trugt

— Kml23+180,50 1,506

2,000 6,065

Km123+182,50 4,559

2,000 15,151

Km123+184,50 10,592

2,000 32,020

Kml23+186,50 21428

2,000 43,952

Km123+188,50 22,524

2,000 49,038

Km123+190,50 26,514

2,000 39,799

Km123+192,50 13,285

2,000 25481

Km123+194,50 12,196

2,000 18,750

6,554
Khéi lwgng sat trwgt

Km123+196,50

230,256

Hinh 1. Hién trang truot 16 tai du &n ham phia Bic Ndi Vung

1.2.Nguyén nhan so by

Dia chat him phia Bac Ni Vung chu yéu la
d4 granit c6 mtrc 46 phong hoa khong dong déu,
trong 16p da nay thuong hinh thanh céc khe nut
giao cit nhau va giao vdi tryc doc tim ham Céc
khe nut giao nhau hinh thanh mat trugt dang
ném, mit truot ndy khi mé ta dia chat dao ham
khong thé quan sat hét duoc qui méd va hudng
phét trién cta cac mit trugt d6 ton tai phia trén
vién dao Ham va sau mat guong ham; khi thi
cong nd min v6i rung chian manh lam khéi d4
bén trén xuat hién xu hudng tu sut xudng bén
dudi theo luc trong truong.

Doan 1y trinh KM 123+180.50 dén 1y trinh
KM 123+196.50 dang thi cong dao va gia c¢d
cling thudc dang dia chit néu trén. Hé qua khi
nd min xong tao khoang trong giita cac 16p dja
chat véi nhau, sau mot thoi gian nhét dinh dja

chat ty sut xuéng mot cach tu nhién va bét ngo.
Sau khi syt xong c6 thé quan sat khéi sat nam
kep trong 16p da ctng co6 mit truot gan thing
dung va bé mit truot phang,

1.3.N¢i dung khac:

-Nha thau nhanh chéng hoan thién hd so
Thiét ké BVTC diéu chinh bién phap gia cd,
chdng d& trén co s& bién phap di thong nhit néu
trén trinh cac Bén lién quan kiém tra, xem xét
va chip thuan 1am co s¢ trién khai thuc hién.

-Tu van giam sat, tu van thiét ké, TV QLDA
kiém tra, danh gia, bao cao Chu dau tu xem Xxét
quyét dinh 1am co so trién khai cac budc tiép
theo.
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2. Nghién ctru str dung tro bay ciia nha may
nhiét dién dé ché tao bé tong lip diy sau vo
ham

2.1. Mt sé diic diém va quy dinh vé viva lip
ddy sau vé ham

Viéc bom vira sau vo him toan khdi duoc
tién hanh trén timg doan dai 20 - 30m, sau khi
bé tong dat cuong d6 thiét ké theo Tiéu chuan
Viét Nam. TCVN 4528:1988. Nhom ham duong
sat va ham duong 6td6 - quy pham thi cong,
nghiém thu [10]. Bom vira sau v6 ham lip ghép
duoc tién hanh nhu sau:

+ O phan duéi, viéc bom vita dugc tién hanh
nhu dit cac khdi dén hét chiu cao tuong bén
cia vo ham, con & phan trén thi bom vita sau
khi d3 1ip xong toan b vo ham. Trong nén dat
6n dinh c6 hé s6 kién ¢ fip 16n hon hodch bang
1,5 cho phép bom vira dén hét chiéu cao cua
tuong bén, sau khi 1ip xong vo ham tiép tuc
bom vita phan trén. Hai dot bom vita nay khong
dugc cach nhau qua 3 ngay. Qua trinh bom vira
sau vo ham cho mdi doan phai tién hanh lién tuc
cho dén lac xong doan d6. Viéc bom vita sau vo
ham lap ghép dugc két thiic khi thay vira trao ra
& 16 kiém tra trén dinh him. Viéc bom vita sau
vo ham toan khdi duoc két thuc khi vita ngimg
chay vao tir 10 dén 15 phiit v6i ap luc bom vira
khong 16n hon 4at.

+ Viéc bom vita kiém tra (dot hai) can tién
hanh véi tri s6 ap lyc bom vita kiém tra phai
dugc tinh toan va thi nghiém tai thuc dia. Thanh
phan vira xi mang dé chén lap sau vo ham tinh
theo ty 1¢ trong lugng gilra xi mang vdi nudc la
1/4 va xi mang véi cat 1a 1/1 dén 1/2, véi loai xi
ming poocling c6 mac tir 300daN/cm? trg 1én.
Cho phép tron chat phu gia ting d6 linh dong
vao vita, & noi ¢6 nudc ngam cho phép tron phu
gia dong cimg nhanh. Thanh phan va ti 1 chét
phu gia theo thiét ké. Phan chén 1ap sau vo him
hay nén dét, ¢a sau vo ham c6 nhidu nit né, c6
kha nang thdm nudc it hon 10lit/phut co thé
bom vita xi ming dé gia cb. Ty 1¢ giita nudc voi
xim ming theo trong luong can ap dung tir 4/1
dén 0,5/1 va ap luc bom tang dan tir 0,5at dén

4at. Khi phan chén 14p hodc nén dit, da sau vo
ham c6 kha ning thim nuée 16n hon 10lit/phat
thi dung vira xi mang theo diéu 5.23 dé bom.

Dbi véi ving pha hay treot 16 16n do diéu
kién dia chit khi dao ham thuong st dung bé
téng lap day co cudong do thap. Bién phap thi
cong tuy thudc vao vi tri sat 1o

2.2. Két qud nghién civu xdc dinh cip d
bén ciia bé tong lip ddy

Mau bé tong diing cho thi nghiém nén 1a mau
tru 150x300 mm. Thi nghiém cuong do nén theo
tiéu chan TCVN 3118-2022. Mau thi nghiém
duoc nén trén may nén TYA 2000. Nén mau &
tudi 7 ngay va 28 ngay dé theo ddi va xac dinh
cuong do chiu nén nhu Hinh 3 va Hinh 4.
Cuong do chiu nén ctua bé tong 1a mot trong
nhiing chi tiéu quan trong nhat ciia bé tong, day
1a chi tiéu quan trong dé danh gia chat luong
clia bé tong. Co thé nédi cuong do 1a birc tranh
téng quat vé chat lugng cta bé tong vi cudng do
ctia bé tong lién quan truc tiép dén ciu trac cua
da xi mang va céu trac cua bé tbng. Mic du
cuong d6 khong truc tiép anh huong dén cac
tinh chét khac cua bé tong, nhung cudong do phu
thudc rat 16n vao ty 1€ nude/xi mang va cAu trac
ctia bé tong. Ma ty 1& nude/xi mang va ciu trac
lai anh hudng rat 1on dén do bén, do 6n dinh thé
tich va nhiéu tinh chéat khac lién quan dén do
rong cta bé tong. Do d6 cudng do chiu nén cua
bé tong thuong duoc sir dung dé phan cip
(méc), dé kiém soat va danh gia chét lugng bé
tong. Cuong d0 cua bé tong phu thugc vao
cuong do cua da xi mang, cuong d¢ vung
chuyén tiép va chét lugng cbt lidu. Chi tiét hon,
cuong do cua bé tong phu thudc vao cac yéu tb
nhu: ty 1€ N/CDK; chét lugng va ham lugng cua
cac vat litu thanh phan; chét lugng thi cong
(trinh tu va thoi gian nhao tron hon hop vat liéu,
ché d6 bao dudng, kha nang kiém soat chat
lugng....); mirc d¢ thuy hoa cta xi mang; toe do
tang tai; phuong phép thi nghiém va kich thude
mau thur.

Tai phong thi nghiém vét liéu va kiém dinh
xdy dung LAS-XD 891 truc thugc Cong ty
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TNHH Tu Van X4y Dung Ctru Long E&C, cac
mau duoc ché tao bang cach thay d6i ham luong
tro bay thay thé xi ming trong cap phdi ché tao
mau gém 10%; 15%, 20%, 25%, 30%. Chi tiét
cac t6 mau chudn bi cho thi nghiém thé hién
trén Bdang 3. Viéc thi nghiém d6 sut, do bén
mAau tai cac thoi diém khac nhau s& cho phép
danh gia ddy du vé sy anh huong ctia ham luong
tro bay trong bé tong cling nhu tim dugc ham
luong thich hop cua tro bay dé ché tao tAm chén
10. Két qud, sau khi ché tao mau, dé sut diroc do
tai phong thi nghiém va tim ra moi quan hé giita
lirong nuwée ciia cap phoi bé tong véi ham lwong
tro bay nhir Hinh 5. Theo két qua, do sut cta
cap phdi bé tong s& ting dan clng véi sy ting
clia ham luong tro bay dugc thay thé trong bé
tong

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

Hinh 3. Mau bé tong lap day 30% tro bay sau
khi nén tai LAS-XD 891 truc thudc Cong ty
TNHH Tu Véan Xay Dung Ctru Long E&C

3.3. Két qua thit méu va thi nghi¢m bé tong
lp day

Mau thtr sau khi diic xong can dé gon vao noi
kho rdo, thoang gio, tranh su tiép xuc truc tiép
cua anh néng mit trdi nham tranh hién tuong co
ngot cuc bd do mét nude. Sau 24 gid ké tir khi
dutc tién hanh thao khudn, danh ky hiéu ghi ro:
mi mau, ngay thi nghiém dé thuan tién cho viéc
thi nghiém sau nay, rdi bao dudng tiép trong bé
cho dén ngay thi nghiém nén mau. Miu dugc
vt ra khoi bé 1 ngay trude 1Gc nén va dé mau
trong phong thi nghiém dam bao nhiét do va do
am. Tién hanh thi nghiém nén va udn tai LAS-
XD 891 tryc thude Cong ty TNHH Tu Véan Xay
Dung Curu Long E&C nhu Hinh 3 va Hinh 4.
Két qua mbi lién h¢ giita lugng nudc véi ham
luong tro bay thé hién trén Hinh 6. Qua trinh
phat trién cuong do cia bé tong thé hién trén
Bang 1 va Hinh 5. Két qua cuong do chiu kéo
khi uén cta miu duoc thé hién trén Bang 2 va
Hinh 6.

Hinh 4. Thi nghiém d6 bén kéo ctia miu qua thi
nghiém udn tai LAS-XD 891

Bang 1. Két qua do bén nén

STT Tén mau tru | Ti 18 tro bay thay| Do bén nén R7 (Mpa) \ Do bén nNén R28 (Mpa)
(15x30cm) thé, (%) Gia tri trung binh 3 mau
1 BO 0 12,1 16,5
2 B 10 10 11,7 16,05
3 B 15 15 11,25 15,75
4 B 20 20 10,65 153
5 B 25 25 10,2 13,5
6 B 30 30 9 12,75
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Bang 2. Két qua do bén udn

STT Tén mau Ti 18 tro bay Do bén uén R28 (daN/cm?)
(15x15x60cm) thay thé, % Gia 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
5 B 25 25 14,00
6 B 30 30 13,27
(MP2)  QUA TRINH PHAT TRIEN CUONG PO CUA BE TONG
18 -
17 =2 16.5 16,2
16 15,9 156 g
__.._
159 13.95
14
12,9
13 1 >
12 A
10.8
11 A
10 T T T 1
10% 15% 20% 25% 30% (Trobay)

=@=NEN 7 NGAY ===NEN 28 NGAY

Hinh 5. Qua trinh phat trién cudng do cia bé tong sir dung phu gia

daN/em>  CUONG PQ CHIU KEO KHI UON 28 NGAY TUOI

20 -

18.42
18 16.58
16 4 == 14.43 14
14 13.27
12 -
10 -
8
6
4
2
0
0% 10% 15% 20% 25% 30%
Hinh 6. Cuong d6 chiu kéo khi udn cia bé tong
3. Két qua va thao luin cuong d6 nén 16,06Mpa (Khong st dung phu

Qua két qua thi nghiém tai [12] cua cling gia) va 16,95 Mpa (khi str dung phu gia) khi nén
nhém tac gia cho thiy, cuong do cia bé tong mau tru, do bén kéo khi udn twong tng 1a 16,58
C16/C20 sir dung tro bay thay thé mot phan xi  daN/cm2; 16,85 daN/cm2 tai R28. Do vy bé
ming v6i ti 16 10% thay thé xi mang thi dat tong Méac C16/C20 hoan toan cé thé dap tng
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dugc cho viéc ap dung cho hang muc st dung phuong 4n bé tong ddi chimg (khong thay thé
bé tong lap day trong du an ham giao thong Nui  tro bay) va bé tong thay thé tro bay 10% xi
Vung dang duoc cong ty Tap doan Péo Ca thuyc  ming duogc thé hién tir Bang 3 dén Bang 6.

hién. Két qua so sanh cap phdi va gia thanh céc

Bang 3. Céap phdi khong sir dung tro bay

Thanh phan Thanh phén vat liéu cho bé tong (1m?3) theo kg
ap phdi bé Cét son ,
cap tgnzl ° | XM (kg) | Pé (ke) Q) 9 | Catnghitn (ke) | Nuse (lit)
C15MPa 290 1099 531 354 170
Thanh phan vat liéu cho bé tong (1m?3) theo m3
Cat sbn .
XM (k) | Pi(m) | 9 | Catnghidn(kg) | Nudc (lit)
290 0.77 0.393 354 170

Bang 4. Cap phoi str dung tro bay

Thanh phén vat liéu cho bé tong (1m?3) theo kg
Cat Ti 16
XM Tro bay ba | Catsong nghidn Nudc gilélni
Thanh phan | (k) (kg) (kg) (kg) (0) (Iit) M (kg)
Captgﬁol T 29 1099 | 531 354 170 29
ClSI\/?Pa Thanh phan vat liéu cho bé téngé ; : m?) theo m3 __
(10% tro bay) | XM Tro bay ba | Cétsbng nghién Nuédce gilélni
(kg) (kg) (m3) | (m3) (kg) (IiY) XM (kg)
261 29 0.77 | 0.393 354 170 29

Béng 5. Cap phdi khong st dung tro bay
DPon vi: nghin dong

STT Tén vat tu Ponvi | Hao phi Gia TB Thanh tién
1 Cét vang m?3 0.393 409,091 160,671
2 Cat nghién kg 354.000 153 54,162
3 P4 1x2cm m?3 0.770 590,909 454,768
4 Nudec lit 170.000 10 1,700
5 Xi mang PCB40 kg 290.000 1,900 551,000
Cong vat liéu: 1.222,301
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Béng 6. Cap phdi st dung 10% tro bay

Pon vi: nghin dong

STT Tén vat tw Ponvi | Hao phi GiaTB Thanh tién

1 Cét vang m?3 0.393 409,091 160,671
2 Cét nghién kg 354.000 153 54,162
3 P4 1x2cm m?3 0.770 590,909 454,768
4 Nudc lit 170.000 10 1,700

5 Xi ming PCB40 kg 261.000 1,900 495,900
6 Tro bay kg 29.000 430 12,470

Cong vat liéu: 1.179,671

Viéc str dung tro bay thay thé 29 kg tro
bay twong dwong 10% xi ming gdp phan
giam 42,630 dong cho 1 m® bé tong

4. Bién phap xir Iy cip bach ngay sau thoi
gian sut trugt xay ra

Quy trinh xur 1y sat 16 him phia Bic Nui
Vung sir dung bé tong lap diy tro bay duogc tién
hanh theo céc budce sau:

Buéc 1. Phun bé tong bé mit khu vuc
mat trugt

Buéc 2. Gia co doan 1 két ciu dang vi
H150xH150 @1000

Buée 2.1 Gia cé tir Km 123 + 177.5 dén
Km 123+179.5

- Pao duc tiy xu 1y pham vi lip dung
thép

- Str dung may dao hoic may khoan két
hop cong nhan tién hanh liap dung vi thép
H150x150, lién két v6i cac vi thép thanh
D25 @1000;

- Khoan cam neo gia ¢c6 SN D25, L= 6m,
@100:;

- Lap dat neo chan vi SN 25, L = 6m;

- Thi cong tuan tu 1ép lai cac budc trén tur
vi thir 1 dén vi thtr 2

Buée 2.2. Gia cé tir Km 123 + 179.5 dén
Km 123 + 181,5

- Pao dyc tay xt Iy pham vi lap dung vi
thép

- St dung may dao hodc may khoan két
hop cong nhan tién hanh 1ip dung vi thép
H150xH150, lién két cac vi bang thép thanh
D25 @1000

- Lap dat luéi E 6, ludi mét cao

- Phun bé tdng C30 gia c6 day 20 cm

- Lap dit neo SN D25, L = 6m @1000 (
chi thi cong neo tai phﬁn khong bi sat truot);

- Lap dit neo chan vi SN D25, L = 6m.

- Thi cong tuan tu lép lai cac budc trén tur
vi thtt 6 dén vi thtr 20

Buéc 3. Gia ¢ két cau dang vi H150 x
H 150 @1000

- Pao duyc tay xt Iy pham vi lip dung vi
thép

- Str Iy may dao hodc may khoan két hop
cong nhan tién hanh lap dung vi thép H150
x H 150, lién két cac vi bang thép thanh D25
@1000

- Lap dat hé neo SN D25, L = 6m

- Phun bé tdng C30 gia c6 day 20 cm

- Lap dit neo SN D25, L = 6m (chi thi
cong neo tai phan neo khong bi sat 16)

- Lip dat neo chan vi SN, L =6m

- Thi cbng tudn ty lai cac budc tir vi thir
22 dén thir 24;
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Budc 4. Thi cong bé tong C30 day tir
1,5m tir dinh vom

- COng tac bom bé tong C30 gia cb tur
dinh dugc chia thanh 04 1an bom; mdi lan
cach nhau tdi thiéu 07 ngay.

- Thi cong bom bé tong C30 sau bé tong
phun C 30 du cuong do

- Lap 6ng bom, 6ng tham, trude khi bom
bé tong;

- Sir dung 6 t6 van chuyén bé téng tir
tram tron dén khu vuc sat truot;

- Dung may bom bé téng tinh bom bé
tong C30 gia c¢b phan sat truot;

- Pé kiém soét chiéu day bé tong, ta dat
cac Ong thim c6 nghia bé tong di lap day
theo tirng 16p;

Buwéc 5. Thi cong bé tong C20 ldp day
Kkhoi sat

- Sau khi bé tong C30 du cudong do, tién
hanh bom bé tong bé tong C16/C20 lap day
khdi sat;

- Pé dam bao an toan, tién hanh bom bé
tong thanh 04 1an bom

- Pé kiém soat chiéu day bom bé tong ta
dit 6ng thim véi miéng éng bang voi chiéu
cao 16p bé téng can bom. Khi bé tong chay
qua 6ng thim c6é nghia 1a bé tong da day
theo tung 16p.

Bé tong nhe _/‘:
4 <
v <
vy < <.
Ludi mét cdo <N v v 9
Lui thép E6 . Uy Neo gia cb d25, L=4m
— v <
Neogiacb d25,L=4m  BTP C30 day 20cm < ) v
> 9 v N N
Béftong C30 v.V L v
Lo thep < ddy 25cm R Vo<
& t6ng phun C30 1 ! X -\ v N
| 1| Gt MU
f :
100D,
1000
o 5yiftnep H150 x H150 13i thép H200xH] 4 }i thép H150x15D o
Thép han ¢b ainn D25-32/ | . i Thép han ¢4 dinh D25-32
S /
b = s m e wm m w @ e m wm om = m = w e w = m e e
E £ 8 88 s # 8 3 8 # & & & 8§ 3 & & 3 ¥ € § & §
4 & & & & & & 8 A & & & & & & & & & 8 & & & 3
g £ E = E = £ £ £ £ E £ E £ £ k] £ £ £ £ £ = =
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7
oot ———
i méit ca
__Luti mét céo e T e
Ludi thép E6 Oy 150em Neo gia cb SN D25, L=6m
BTP C30 day 25cm| [Qm om _ T
bog tham B
Lubi thép , Bnginge ] P i RN ong tham b
& tong phun C30 iﬂﬂ;\ﬂ o _4” = <l L N ) g
. ! [l . R I A 10 . " |
$— —_—
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Hinh 7 . Trac doc khu vuc sat 16 du 4n him phia Bic Nuai Vung [4]

DP|A KY THUAT SO 2 — 2024

63



SO’ b0 CAC MUI THI CONG

< PHIABAC |

Mii thi céng sé 2 va 4

Miii thi cong so 1 va 3

HAM TRAI

PHIA NAM >

HAM PHAI

Miii thi cong s6 1 va 2 bom lap day lan 1
Midi thi cong s6 3 va 4 bom lap day lan 2

Hinh 8. Hudng thi c6ng ctia ham phia Bac Nuai Vung [4]

5. Két luan

Cuong do ciia bé tong phu thudc vao cac yéu
t6 nhu chi tiéu co 1y cua cot ligu, ty 1€ cbt liéu
nho/ct ligu 16n va do bam két giira xi mang vai
cbt liéu. Bé tong c6 mac thong thuong, khi chiu
nén thuong bi pha huy chi yéu tai ving chuyén
tiép giita da xi mang va cdt lidu. Bé tong lap day
sir dung tro bay thay thé mot phan xi ming s&
phai giam luong nudc dé dam bao do sut.

Cuong do cua bé téng C16/C20 su dung tro
bay thay thé mot phan xi ming véi ti 1& 10%
thay thé xi mang thi dat cuong do6 nén
16,06Mpa (Khong st dung phu gia) va 16,95
Mpa (khi str dung phu gia) khi nén mau try, do
bén kéo khi udn twong tng 1a 16,58 daN/cm?;
16,85 daN/cm? tai R28. Do vay bé tong Mac
C16/C20 hoan toan cé thé dap tmg duoc cho
viéc ap dung cho hang muc st dung bé tong 1ap
day trong du 4n ham giao thong Nui Vung dang
dugc Tap doan Péo Ca thyc hién. Két qua thu
duoc khi 4p dung cho du 4n ham mdi m® bé
rong khi thay thé 10 % tro bay c6 thé giam 29
kg xi ming goép phan giam 42.630 dong.
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