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| CONGHOAXAHOICHUNGHIAVIETNAMOMAU4  Vjjgt Nam c6 dudng bor bién trén 3,200 km
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bé téng Cot thép.
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SO SANH CAC GIAI PHAP CU

: Gia thanh
Kha (1dy gié cir
Loai ctr el Do bén Trong thép cao AnhAh.u’dn‘g cua Ble.n p:hap
chiu lwvong 1 moi trwong thi cong
luc nhat la
i 100%)
Chi
Rgt | <MY D& bj muc, mdi
Clr tram, tre, gd . lwe Nhe Thap P Tha cong
thap mot
tam
thoi
CQCAcu‘Abanchoc L Bi 1o hda theo , ,
SUIHEe: Tha Tha Nan Kha thap thoi gian gay gion bong, ep,
thép thong P P ANg (40%) g ?g ylg rung
R hda, ri thép
thuong
_ dé bi gi, &n mon, Dong, €p,
Coc clur thép v , v R . rung. Kha
K o e Rat Kha Rat cao khong dung trong X s
(hay con goi clr | Rat tot ) SO R dé dang do
cao nang (100%) moi trurdng ngap v e
Larsen) NUEC. nedn man tiét dién
, N8aP M3 nho
co\t thepAbg gl,\an Péng, ép,
NP v mon, khéng dung
Coc clr bé tong T8t Cao Rat Cao trone mai trudn rung, nhung
du rng luc nang (70-80%) nea & NUwoC. nea g khé ha do
gap . gap tiét dién I&n
man
bi 5o hda do tac boéng, ép,
. L dong clia moi rung. Kha
Coccrnhva | 1o | Thap | Nhe | <NATP | ong theo thoi | d& dang do
composite (50-60%) . NN , A
gian gay gion hda tiét dién
va pha hay. nho
Bén trong moi Déng, ép,
. . . C a . Kha
: R&t | RSt | Kha | Khathap | trwomsnedp | rung.Kha
Coc ctr UHPC o nwdc, ngap man, | dé dang do
tot cao nhe (60-70%) . e 1 s o e
khong bj lao héa tiét dién
theo thoi gian nhé




CO CAU HU HONG CUA KET CAU BE TONG COT THEP
GAY RA BO1SU AN MON CcOT THEP

Entrance of corrosion Pressure caused
through pores of concrete the concrete crack

o

/Ay

Increase the volume
of spot corrosion

/A

BEFORE CORROSION. BUILD-UP OF FURTHER CORROSION. EVENTUAL SPALLING.
CORROSION PRODUCTS. SURFACE CRACKS. CORRODED BAR.
STAINS. EXPOSED.
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GIAI PHAP MO1 CHO KET CAU VUNG SONG, BIEN

Trong da s trudng hop, cot thép cd thé thay thé béi
Cot soi thay tinh (Fiber Reinforced Polymer, FRP)
dé tang tudi tho va dd bén trong méi trudng xam thuec.

St dung bé tong tinh nang cao (Ultra High Performance
Concrete, UHPC)

=>» Giai phap két cdu moi

=>UHPC & FRP ???
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Fiber reinforced polymer (FRP) rebar

FRP rebar = continuous fibers + adhesive resins

Function: fiber: resin:
* to carrying load * to bind the fibers together,
* to transfer load between fibers
* to protect them
Material: Typically fiber: Typically resin:
* Glass fiber, * Epoxy,
* Basalt fiber, * Polyester,
* Aramid fiber * Vinyl ester;
e Carbon fiber;
Section: Section of FRP bar: solid and the circle shape

(similar steel rebar section)
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PROCESS OF MANUFACTURING FRP REBAR

Roll of fiber
Adhesive
coated
tank

cooling pull
furnace tank system

Roll (Spool) of glass fiber Resin of Epoxy v
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SO SANH PAC TiNH KY THUAT
THANH FRP V.S THANH THEP TRUYEN THONG

Characteristics A-lll steel rebar GFRP rebar

_ Steel Fiberglass + Resin
390 700 - 1600
46 12:35
Heat conductivity Non-resistant
Electric music instrument  Non-resistance
Life expectancy, years According to construction  Anonymous, predicted
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CAC TRUONG HOP AP DUNG THANH FRP

FRP bar has high tensile strength
e can be arranged at the tensile zone of concrete structures;

FRP bar is corrosion resistant in aggressive environments so it is suitable for use in:
* maritime, infrastructure construction

e and structures exposed to severe corrosive environments such as in chemical plants,
warehouses for salt storage, etc.

* Itis even possible to make concrete structures using salt water and sand;

FRP lightweight, the transportation and installation are easier, especially when
* building works on remote islands;

FRP non-conductive and non-magnetic
e can be used for special projects with the above requirements;

FRP reinforcing bars should not be used under compression;

FRP bars have small elastic modulus, which will cause high deformations,
therefore, they should only be used in structures where allowable deflection does
not affect the serviceability of the structure;

FRP bars are highly sensitive with creep, so concrete structures using FRP bars are
not effective with high long-term loading as creep rupture may occur;

FRP bars have the low fire resistance, it is reasonable to use in infrastructure
projects or in structures where fire requirement is not a prerequisite. 16



CAC TIEU CHUAN THIET KE VA HUONG DAN KY THUAT
CHO THANH FRP

ACI 440.1R (2001, 2006). Instruction on design and construction of reinforced concrete
structures with FRP.

ACI 440.3R - 04 (2004, 2012). Instructions for FPT test method for reinforcing or reinforced
concrete structures.

AASHTO LRFD. Instructions design specification requirements for reinforcing glass fiber
reinforced concrete bridge deck and railing traffic.

CAN / CSA-S806-12 (2002, 2012). Design and construction of steel structures with FRP.

CAN / CSA-S807-10 (2010). Specification for FRP.

CAN / CSA-S6-06 (2006) and CAN / CSA -10 S6S1 (2010). Design Standards Canada highway.
GOST 31938 — 2012. Reinforced polymer composites for concrete structures - General
technical requirements.

CTO 017 HOCTPOWm 2.6.90 — 2014. Use of the polymer composite reinforced concrete
structures and geotechnical.

TCVN 11109:2015. FRP Reinforcement.

TCVN 11110: 2015. Polymer composite Reinforcement in concrete structures and
geotechnical.

NUCETECH- 2015. Instructions structural design fiber reinforced polymer concrete bar (based
on 2013 Russian standard ).

NUCETECH- 2015. Instruction design and construction of concrete structures fiber reinforced

polymer bars (based on ACI code). .



FRP VIETNAM., JSC

FRP is the technology product
COMPOSITE

developed and technology transferred
after the research process

by a group of professors, Ph.D., MBA, ...

from the faculty of the National
University of Civil Engineering

(JSC. NUCETECH)
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Bé tong tinh nang cao
(Ultra High Performance Concrete, UHPC)

Pugc ché tao tir hdn hap bao gdm cat min (<1mm), xi mang, silica
fume, nudc, va phu gia siéu déo.
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Bé tong tinh nang cao
(Ultra High Performance Concrete, UHPC)
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Bé tong tinh nang cao
(Ultra High Performance Concrete, UHPC)
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Bé tong tinh nang cao
(Ultra High Performance Concrete, UHPC)



Material

UHPC

Bé tong tinh nang cao
(Ultra High Performance Concrete, UHPC)

So sanh cdc hinh dang dam khi cing mémen tdc dung

Prestressed
Concrete

Steel

Reinforced
Concrete

Prestressed Concrete

Reinforced Concrete

Depth

14 1in. (360 mm)

14 in. (360 mm)

28 in. (700 mm)

28 in. (700 mm)

Weight

94 [b/ft (141 kg/m)

75 Ib/ft (110kg/m)

313 Ib/ft (466 kg/m)

355 Ib/ft (528 kg/m)




DUNG BE TONG TiINH NANG CAO + FRP
LAM VAN CU THAY THE VAN CU THEP

Cong nghé vat liéu tir chiu Au

Nghién ctru, sdn xuat thanh cong tai Viét Nam

D3 san xuat cung cap ra thj treong véi chat lwong cao

Chl ddng cdng nghé, nam bat tan géc ban chat vat liéu va két cau



DUNG BE TONG TiINH NANG CAO + FRP
LAM VAN CU THAY THE VAN CU THEP

25



Cw UHPC-FRP
San xuat va thi cong









Thi cong cht dong
it phu thudc vao muwc nwéc lén xudng










Thank you for your attention !





