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1. Tém tit ndi dung luan an

Luan &4n gém 6 chwong, ddi twong nghién cau la xi thép duoc tai ché tir céng nghé
luyén thép dién ho quang tir cac nha may thép & khu cong nghiép Phi M¥, Ba Ria - Viing
Tau. Cac nghién cau tong quan dugc nghién ciru sinh dé cap cho thay kha nang ung dung
rong rai cua xi thép & trong nudc va trén thé gigi. Mot trong nhitng tng dung kha thi cua
xi thép d6 1a 1am cot liéu 16n trong bé tong xi mang. Tir d6, luan an tap trung nghién ctu
g xtr cua vat liéu bé tong xi mang, cau kién bé tong cbt thép st dung cbt liéu 16n xi thép.
Va dé c6 thé ung dung loai vat lidu nay hiéu qua hon, luan an xay dung mot mé hinh ¢ng
xt str dung phuong phap phan tir roi rac dé md phong wng xir ciia bé téng xi thép.

Thanh phan héa hoc va tinh chat co 1y cua bé téng xi thép, phuong phap lya chon
thanh phan bé tdng xi thép dugc dugc 1am sang to & chuong 2. Két qua cho thay xi thép
hoan toan phu hop dé la cét liéu 1on cho bé téng.

Tiép d6, cac nghién cau thyc nghiém vé ang xir nén va kéo co hoc cua bé téng xi
thép duoc trinh bay ¢ chuong 3, véi cac ndi dung chi yéu nhu sau:

- Quan hé gitra tng xuat va bién dang;

- Module dan hoi va hé s Poisson:;

- Dang pha hoai cua bé tong xi thép;

- Su phat trién cua cudng d6 chiu nén theo thoi gian;

- Anh huéng cua kich thuéc va hinh dang caa mau thir dén cudng d6 chiu nén;

- Anh huéng cua ty 1¢ nudc trén xi mang dén cuong do bé tong;



- Anh huong cta kich thudc va hinh dang mau thir dén cuong do kéo caa BTXT khi
bi ép ché
- Cudng d6 kéo khi udn;

Noi dung cua chuong 4 la nghién ctu wng xt cua cau kién dam bé tong cét thép sir
dung cét liéu xi thép (c6 kich thudc 16n: 200x300x3300mm). Cac Iy thuyét tinh toan cua
bé téng cét thép thuong duoc dung dé:

- Phan tich ¢ng xtr uén cua dam bé tdng cbt thép dung cét liéu 16n 1a xi thép;
- Phan tich sy phat trién vét nat trong cac dam;

- Tinh toan, so sanh do cong, d6 véng va bién dang udn cua dam;

- Tinh todan md men khang udn va sirc khang cit caa dam.

Bén canh viéc nghién ciru thuc nghiém vé ang xir ciia bé tdng xi thép. Chuong 5 cia
luan &n con thuc hién viéc xay dung va hiéu chinh luat tng xa nham @ng dung cho viéc
md phaéng tinh todn sé wng xir cua bé téng xi thép. M6 hinh mé phong sb s& duoc xay dung
dua trén nén tang phuong phap phan tir roi rac. M6 hinh sé ban dau s& dugc ung dung dé
mo phong ng xu cua bé téng xi thép trong thi nghiém nén — kéo mot truc. Kha nang cua
md hinh s s& duoc kiém chizng théng qua viéc so sanh két qua md phong véi vai két qua
thuc nghiém. Két qua md phong sb s& dugc phan tich dudi dang mdi quan hé tng suat —

bién dang va ca su phét trién vét nat bén trong mau vat liéu.

2. Nhirng déng gép meéi caa luan an
Két qua nghién ctru cua luan an khang dinh xi thép c6 thé dumg lam cét liéu 16n cho
bé tong xi miang va ung Xir co hoc cua bé tong xi thép va dam bé tong cdt thép xi thép
turong tu nhu bé tong va dim bé tong thudng. Mot s6 dong gop méi cua luan an nhu sau:
- Pé xuét lya chon thanh phan cap phdi bé tong xi thép theo chi dan k§y thuat cua Bo
Xay dung ban hanh, trong d6 luong nudce va xi mang dugc hiéu chinh lai theo cong
thirc Npe = Nep + Hyo XT VA Xpe = 0.9.Xy

- CO thé du doan cudong do cua bé tdng xi thép khi biét tudi ciia n6 theo cong thirc
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Pé xuit hé sé chuyén doi cudng do nén cua bé tong xi thép khi thi nghiém véi cac
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mau c6 hinh dang va kich thudc khac mau chuan (hinh Iap phuong: 150x150x150

mm)

C6 thé dy doan duoc module dan hdi cua bé tdng xi thép khi biét khéi luong thé

tich va cuong do nén cua nd thdng qua cong thirc E = kg * wl>.\/f/)

Dé xuat hé sé chuyén doi cuong do kéo khi ép ché cua bé téng xi thép khi thi nghiém

véi cac mau c6 hinh dang va kich thuéc khac mau chuan (hinh try: 150x300 mm);

Dang phé hoai cia dim BTCTXT tuong tu nhu dam BTCT dung cét liéu truyén

thong, d6 1a dang pha hoai uén-cat déng thoi;

C6 thé sir dung ly thuyét tinh toan kha ning khang udn va khang cat caa dam BTCT

truyén théng cho dam BTCTXT;

M6 phong duoc thi nghiém nén doc truc va kéo doc truc cho ba loai cap phdi BTXT.
Tp. H5 Chi Minh, ngay 25 thang 08 nam 2021

Nghién ctru sinh

Nguyén Thi Thiy Hing
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1. Summary of doctoral dissertation

There are six chapters in this dissertation. The research object is to recycle steel slag
collected from electric arc furnace steelmaking in Phu My, Ba Ria - Vung Tau industrial
zones. The previous researches mentioned in the dissertation showed the widespread
applicability of steel slag in both Vietnam and worldwide. Moreover, one of its feasible
applications is used as a coarse aggregate of cement concrete. Thus, the dissertation studies
the behavior of steel slag concrete and steel slag concrete structures using the Discrete
Element Method.

The chemical composition, physical and mechanical properties of steel slag, the
method of choosing the composition of steel slag concrete are clarified in Chapter 2. The
results show that the steel slag can use as a coarse aggregate of cement concrete.

Additionally, many experimental studies were performed to investigate the
compressive together with tensile behaviors of the steel slag concrete, with the following
principal contents:

- The relationship between stress and strain;
- Modulus and Poisson’s ratio;
- Failure surface of steel slag concrete;

- The relationship between compressive strength vs age;

- Size and shape-dependent compressive strength of the steel-slag concrete;

- Effect of the added water amount on compressive strength of steel-slag concrete;



- Influence of specimen size and shape on splitting resistances of steel slag concrete;
- Flexural strength of plain;

Next, The content of chapter 4 includes the behavior of reinforced concrete beams
using the steel slag aggregate (a big size beam with dimension200x300x3300mm),
including:

- Flexural behaviors of reinforced steel slag concrete beam;

- Crack patterns of the tested beams;

- Compare the curvature, deflection, and flexural strain between the steel slag
aggregate beams and the traditional beams;

- Estimating moment resistance of the tested beams.

In addition, chapter 5 of the dissertation also suggests and improves some behavior
rules of the steel slag aggregate beams to apply for the numerical simulation. These
numerical simulation models are based on the discrete element methods applied to simulate
steel slag concrete's behavior in the uniaxial compressive and tensile test. The numerical
models are verified by comparing simulation results with experimental results. The
numerical simulation results will be analyzed in stress-strain relationships and crack

growth inside the specimens.

2. Contribution of the dissertation

This dissertation confirms that steel slag can be used as coarse aggregate for cement
concrete. The behaviors of the concrete and steel-slag concrete beams are similar to
traditional concrete and reinforcement concrete beams. The new contributions of the
dissertation are as follows:

- Proposed a new formula to select the steel slag concrete components according to
the technical instructions issued by the Ministry of Construction, in which the
amounts of water and cement should be modified with the following formula:
Nhe = Ny + Hp XTVaXpe = 0.9.Xy

- Predicting the compressive strength of the steel slag concrete depends on its age

test:
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Proposing the coefficient to determine the compressive strength of the steel slag
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concrete when the shape and size are different from the standard sample. (cube:
150x150x150 mm)
Predict the elastic module of steel slag concrete through its density and compressive
strength E = kg * wl>.\/f/
Proposing the coefficient for conversion splitting tensile strength of steel slag
concrete with a different shape and size to the standard specimen;
The failure type of the coarse steel slag concrete beam is flexure-shear, which is
similar to the traditional beams;
Can be applied the theories of traditional concrete and reinforced concrete beams
for steel slag concrete and reinforced steel-slag concrete beams;
The discrete element method is proposed to simulate the compressive and tensile
behavior for the three types of steel slag concrete components.

HCMC, August 25th, 2021

PhD candidate

Nguyen Thi Thuy Hang



