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Application of iron ore tailings powder in the roller compacted concrete dam of Shuangfeng Temple in Chengde
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Abstract: Through a lot of experiments, the effects of artificial sand made by the mixing of the iron ore tailings powder and natuwr

ral medium sand under a certain proportion on the hydraulic properties, mechanical properties, and durability of roller com pacted

concrete were analyzed. The results showed that when the ratio betw een the iron ore tailings pow der and natural medium sand is

7: 3, the compressive strength, splitting tensile strength, axial compressive strength, and axial tensile strength of the hardening

concrete increase significantly, the early and late compressive strengths of the concrete enhance, and the permeability, permeabilt

ity resistance, and freezing resistance performance of chloride ion in the concrete improve.
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Tab.1 Main physical properties of the cement
LR UL BESE 18]/ min PUEHE/ MPa PLT#EE/ M Pa
wha oy (CRIW RIRRAR :
(m?* kg) IKE(%) Bk 25 3d 28d 3d 28d
FRbRE P 042.5 360 25.8 203 258 28.5 59.4 5.6 8.4
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(2 BAK RAMACRE LT FM R AT F 280
WM, A FE(45 Bm iR 1) 7. 4% , W5 7K = 96% o

(3) 4 ko SR LR HTAE ML) AR ] AD R0 2 b ki
RN ¥%— 5 LU AR A5 T B (il A i s VR 458 L 4 i b SR ) 4

RS E) .
(4) RIRITWS . RV 2 640 kg/ m?, QI FERIE 2. 77.
(5) B Rk . RMESE 3 150 kg/ m?, 41 B4 1. 27,
HETNEIRIF R 2.

2
Tab.2 Test results of the chemical indexes of iron ore tailings pow der (%)
Ky H [ BYi Al,03  CaO MgO  Si0,  K,O0 N,O SO; kekiE Cl-/105 Fe0; WHIE MB1H
BNER  EThfEe o 4.32 15.30 15.07 47.90 0.81 1.01 0.05 4.39 8 9.94 1.0
(6) HIFPEY. SR TRLFFEML I RARORAT, B30 5~ 1.2 Kb BeAe b

20 mm+20~ 40 mm+40~ 80 mm, EM% & 2 670 kg/ m3, J&
fEFR AR 6. 6% o

BRI B A RS R b 1% AR R 424 3
AT & b B VR sl o IRB LD RO FEHE 41, AT 5 AN

(7) A5 RAPTAE AT K EERE AN IR 2277 1 Gle 4A IR R R AT R i B I R B b 0 S M e R A M R 1K
I R 2 ik et 0K FRUAT GK- 9 A PR 5105 o AN
3
Tab.3 Mixing proportion of the concrete
Wk E K KA YR T KM K W WOk 81
T kgem?)  S(kgewd) S(kgewd) S (kge nr?) b [(kg* m?) (%) (%) (%)
RO 188 788 0 1335 0.44 83 36 0.5 0.15
R1 188 630 158 1335 0.44 83 36 0.5 0.15
R2 188 522 236 1335 0.44 83 36 0.5 0.15
R3 188 473 315 1335 0. 44 83 36 0.5 0.15
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Wk N AT KA= 300 40 30,

2
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Relationship between the thermal properties and age

Fig. 1

of the iron ore tailings powder

Tab.4 Test results of the colloidal mortar strength of iron ore with the diameter of less than 0. 16 mm

KA H K PO HRSE M Pa( $70 1R 58 % LL) POHT9E MPa( HLH7 50 % L)
3d 28 d 3d 28 d

100% 7K I 28.5(100%) 64.0(100% ) 4. 6(100%) 8. 4(100%)

W4 KR 80% 7K+ 20% /N T 0. 016 mm KA ¥ 17.3(61%) 46. 1(72%) 3.4(75%) 6.5(77%)

P+ 042.5 70% 7KYe+ 30% /T 0. 016 mm Zli #p 15.0(53%) 38. 6(60%) 3. 1(67%) 5.7(68%)

60% 7KJe+ 40% /T 0. 016 mm Zli # 13.7(48%) 35.2(55%) 2.6(56%) 4.4(52%)
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(2) RARED (97 43 45 R G b Bk

(3) BRI M g0 TR . AT IRIE TR (K24,
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Tab.5 Test results of the grain com position of fine aggregate
RERRE: BB LT AR 5. 00 2.50 1.25 0.630  0.315 0.160  0.080 < 0.080 ZH/ER% FM
100: 0 SPTRAR (%) 6.6 13.6 10.8 24.8 33.0 7.8 3.2 57
(SRR RUTHR(%) 7 20 31 56 89 97 100 :
0: 100 SR (%) 2.4 2.1 1.8 7.3 25.9 30.5 18.8 11.2 127
(LN T Bt R(%) 2 4 6 14 40 70 89 100 :
. SPTRAR (%) 5.8 11.3 9.0 21.3 31.6 12.3 .
80- 20 RUTHR(%) 6 17 26 47 79 91 100 2.4
. I TRAR (%) 5.3 10.2 8.1 19.6 30.9 14.6 11.2
7030 B AR (%) 5 16 24 43 74 89 100 2.29
. SRR (%) 4.9 9.0 7.2 17.8 30.2 16.9 13.9
60- 40 BUTRR(%) 5 14 21 39 69 86 100 2.15
AT R TR G, AR R e ) 2 R A (B,
Wil 5 0 S0k 25 H PR 84 o, B T VR gt LU SR BRI K, WK
WS, Pk v C E LS RS &
3.2 BKEF W ATRJERE L ) S AR B
A5 SRR I8 TR L Bk s 45 1 LA 3,
AU SR B VB TR o FE A Al O B b R 45 R L 3R 6.
2 Ve

Fig. 2 Effects of iron ore tailings pow der

with different mixing proportions on the VC value
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P, (E B 458 Lo A ) 38 B 22 45 LU 3 30% B, i
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VC R 1R K /N J2 v s 8 s S e = vl Wk A0 2 T 45 G B
B, BEEERT RN, B0 7 B v g A rpgn gk
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6

3
Fig.3 Effects of iron ore tailings pow der
on the compressive strength of roller compacted concrete

Tab. 6 Relationships between the axial compressive strength, splitting tensile strength, and axial tensile strength and age

LS BERGURL SR/ M pa HhOPLBL SR/ MPa HhOPURSRSEE/ GPa
74d 28 d 90 d 7d 2 d 90 d 74d 28d 90 d
RO 0. 82 1.22 1.95 0.74 1.13 2.01 6.9 16.5 20.5
R1 1.16 1.92 2.53 1.02 1.82 2.35 8.5 17.2 22.1
R2 1.35 2.09 2.88 1.19 1.89 2.63 10.9 18.5 23.9
R3 0.72 1. 15 1.82 0. 69 1.08 1.96 6.5 15.3 18.9

HH &l 3 F1 3% 6 1] DL HA, 7EAR [F] 7K B LE AT IE] 45 540 7
W4T, B 2R A B AR SR 1 L A8 (A B g, 3
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T P VB it A 5 S — b A SR R A, KR
A SRR RN, [ AR TR SR T R AR O A A FRL ke =, AN
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Tab.7 Evaluation standard of the diffusion coefficient of

chloride ion based on NE L method

A TP RS (1010%cm?2 . s1) W B E R

> 1000 N (1R )
500~ 1 000 0 ()
100~ 500 0 ()
50~ 100 0 (fi5)
10~ 50 0 (1R1%)
5~ 10 0 (HAI)
<5 X( ] Z2)
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Tab.8 Permeablity of chloride ion in the wller compacted concrete

with different mixing proportions of iron ore tailings pow der

WEgE BTV AR (100em? « s1) R LIBEMAE

RO 54.23 i
R1 38.35 TRAK
R2 34.27 TRAK
R3 80. 32 ik

Bt s, SRS RIS, IR L
92, T FLE AT (4 RS 0 P BELIT 1 RV TR 1 P4 38 1
YIS, WA T2 5 e SRR - (R P
3.3.2 Sk REH MK T REE LI AR REAY R
AN AR E ) B PR B 9 31 28 d L0 Wl i 4
I,
9 200

Tab.9 Test results of rapid freezing and thawing of concrete

R JREHERA (%) AR Z SRR (%)

45 50 100 150 200 50 100 150 200

RO 0.38 0.8 2.56 3.81 90 79 73 66
R1 0.35 0.77 2.06 2.53 93 84 79 70
R2 0.31 0.72 1.98 2.19 95 88 83 75
R3 0.41 0.93 2.78 4.02 88 73 70 63
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