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Abstract: On the basis of previous researches and engineering practice, total 52 cubic and 33 prismatic
phosphogypsum specimens were made by a water/cement ratio of 0. 43, where nine mix proportions for
phosphogypsum were involved according to the different mixture of phosphorous slag micro-powder, hy-
drated lime, cement, water reducer and retarder. Furthermore, total 8 one-second scale wall models using
the 7th mix proportion were also made for axial compression tests. Experimental results combined with the
earlier research show that the compressive strength of cast-in-situ phosphogypsum wall is about 0. 68 times
the prism compressive strength, while the latter is about 0. 8 times cube compressive strength. Additional-
ly, the recommended value of material weight is around 14. 0 kN/m?® to 15. 0 kN/m?®. Based on the reliabil-
ity analysis of engineering examples, the material partial coefficient of cast-in-situ phosphogypsum is rec-
ommended as 1. 9, and the standard value and design value of phosphogypsum compressive strength are

given according to the mix proportion examined in this paper.
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Fig. 1 Demonstration building of Wengfu Group Company
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Tab.1 Gypsum compositions of phosphogypsum %

KA AT AL
S FYAAR T Wt
0.78 87.61 2.45 2.12

x2 MEBEMBOLERS (RESH)
Tab.2 Chemical compositions of phosphorite slag %

Si0; Fey O3 Al O3 CaO MgO Py 05 Cal',

42.35 1.67 3.52 45. 36 1.73 1.46 1.07

um
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Fig. 2 SEM photograph of material
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Tab.3 Mass proportion for materials of specimens

(R R Y

WS ommn mER AEK KR WAH SN
1 75 20 5 5 0.6 1.0
2 75 20 5 2 0.8 0.3
3 75 20 5 10 1.0 1.5
4 80 17 3 5 0.8 1.5
5 80 17 3 2 1.0 1.0
6 80 17 3 10 0.6 0.3
7 85 9 6 5 1.0 0.2~0.4
8 85 9 6 2 0.6 1.5
9 85 9 6 10 0.8 1.0

R4 MUOZERGRHHNELRSH

Tab.4 Parameters of wall for axially compression

N Ul R 348/ mm B
a b h B

Q-la 200 118 458 3.88
Q-1b 199 118 458 3.88
Q-2a 200 119 754 6.34
Q-2b 201 120 754 6.28
Q-3a 200 122 1053 8.63
Q-3b 198 121 1054 8.71
Q4a 201 119 1354 11. 38
Q-4b 199 119 1354 11. 38

L=400

910

B4 ks R KA

Fig. 4  Axially compression specimens of wall
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Fig. 5 Test of compressive strength
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Fig. 6 Axially compression tests of wall
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Tab.5 Volume weights of materials

A H, S iR fE B PRt 1
% n/(kNem™?) W% 71/(kN+m™?) W%
1 14.5 3.6 14.0 0.0
2 14.8 5.7 14.3 2.1
3 14.4 2.9 15.0 7.1
4 14.5 3.6 14.9 6.4
5 14.2 1.4 14.8 5.7
6 14.9 6.4 15.2 8.6
7 13.5 3.6 13.9 —=0.7
8 13.5 3.6 13.5 —3.6
9 13.3 —5.0 13.8 —1.4
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Fig. 7 Typical failure modes of cubic specimens
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Fig. 8 Typical failure modes of prismatic specimens

(b) K58

(a) BERBIR

B9 Eikdhs £ ERXAGHEKRS

Fig. 9 Failure modes of axially compression wall
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Tab. 6 Test results for compressive strength of cubic specimens

ik MR fr 4% PUESREE ERLE W PUEMRE ERLS MR Fr 4R PR i MR fr 4% PUESREE
i /kN /MPa R /kN /MPa G5 /kN /MPa i /kN /MPa
la* 34. 35 3.5 4d* 30. 70 3.0 7b* 102. 02 10. 4 74a 98.13 9.8
1b* 29. 42 3.0 de* 29. 00 2.9 7c* 109. 64 10.9 74b 108. 24 10. 6
lc* 35.98 3.7 4f* 35. 50 3.5 7d+ 106. 24 10. 4 74c 96. 80 9.5
la 36. 07 3.5 4a 32.15 3.2 Te* 107. 30 10.5 74d 93. 34 9.1
1b 32.18 3.2 4b 30. 11 3.0 7 94. 60 9.6 Tde 108. 21 10.5
lc 31. 84 3.1 4c 34.15 3.3 7g* 92.70 9.5 74f 110. 10 10. 8
2a* 81. 84 8.2 5a* 39. 60 4.0 7a 91.43 9.1 74g 106. 84 10.5
2b* 89. 36 9.1 5b* 46. 30 4.6 7b 99. 85 9.9 74h 112.97 11.1
2¢* 90. 62 9.2 5¢* 46. 40 4.7 Tc 89.57 9.0 744 114. 69 11.2
2a 102. 61 9.9 5a 46.03 4.5 7d 109. 48 10.5 74j 105. 44 10. 3
2b 103. 64 10.2 5b 39.79 3.9 7e 99. 65 9.6 8a* 26. 30 2.7
2¢ 110. 19 10.9 5¢ 47.91 4.7 71 108. 21 10. 4 8b* 28. 87 2.9
3a* 30. 51 3.1 6a* 100. 14 10. 2 7g 115. 46 11.2 8c* 25. 90 2.6
3b* 29. 44 2.9 6h* 97.52 10. 4 7h 110. 70 10. 6 8a 26. 85 2.6
3c” 29.75 3.0 6c* 106. 24 10. 6 7i 111.81 11.0 8b 25. 70 2.5
3d* 23.70 2.7 6d* 109. 64 10.7 72a 115. 85 11.6 8c 30. 24 3.0
3e* 23. 80 2.4 6e* 106. 24 10. 6 72b 111.88 11.2 9a* 39. 26 4.0
3 23.70 2.3 6f* 113.00 11.1 72¢ 111.49 11.0 9h* 40. 92 4.2
3a 26. 61 2.6 6g* 102. 02 10. 2 72d 103. 98 10. 3 9c* 46. 54 4.6
3b 26. 77 2.7 6h* 116. 00 11.4 72e 117. 82 11.5 9a 41.09 4.1
3¢ 25. 64 2.6 6a 95. 04 9.5 72{ 111.22 10.9 9b 34.12 3.4
4a”* 29. 35 2.9 6b 105. 28 10. 4 72g 88. 67 8.7 9¢ 45. 14 4.5
4b” 29.61 3.0 6c 98. 20 9.8 72h 100. 45 9.7
4e* 29. 87 3.0 7a* 101. 71 10. 4 72i 109. 64 10. 6

T L AR5 AR+ F D9 SCERLLO TR IR R &5 28 s 2. i1 F 4 5 05 1 D RCT R BL & LU 5 » 7 RO R A B0 45 LUl PR A AR 4 55 3. 50 7
FHEC & IR P S B I8 2 T 2 R4 43 RN BB B A RN 0. 2001 0. 4260 RTET S 2 AMEUCFHE BB B A RN 0.3%.

R7T BEGCKERERENKER

Tab.7 Test results for compressive strength of prismatic specimens

WE R PURSRE | WU mOferE PoRSRE | W R PURSE | WM B PURRE
ETRE /kN /MPa i 5 /kN /MPa %5 /kN /MPa %5 /kN /MPa
la* 27.0 2.8 3b 28.4 2.8 61" 89.5 9.1 741 81.2 8.0
1d* 32.8 3.4 de 13.7 1.4 6d 107.0 10.5 8a” 21.3 2.2
le* 29.3 3.0 4d~ 20.5 2.1 6e 95. 6 9.4 8d* 21.4 2.1
1b 25.5 2.5 de* 9.0 0.9 6f 92.3 9.0 8f* 20.2 2.0
1d 27.8 2.8 da 27.7 2.7 Ta* 84.7 8.6 8d 22.3 2.2
1f 26.6 2.6 de 33.8 3.3 7b 94.7 9.5 8e 21.6 2.1
2a” 96. 4 9.6 af 34.7 3.4 Te* 88.0 9.0 8f 20.2 2.0
2e* 89.5 9.1 5d 14.0 1.4 72a 89.7 8.9 9a* 28.6 2.9
2f* 94.0 9.6 Se* 23.6 2.4 72d 83.8 8.2 9b 33.7 3.4
2a 73.4 7.3 5§ 19.3 2.0 721 81.8 8.0 9e* 39.5 4.0
2¢ 86.6 8.6 5d 29.0 2.8 7d 82.4 8.2 9d 31.6 3.1
2e 80.7 7.9 Se 31.1 3.0 Te 88. 6 8.8 9e 38.3 3.8
3¢ 9.3 0.9 51 33.8 3.3 7f 81.6 7.9 of 36. 1 3.6
3d” 12.8 1.3 6b* 56. 3 6.0 74d 77.1 7.6
3¢ 11.5 1.2 Ge* 96.0 9.8 Tde 89.7 9.0

T Lo g 5 PR T« 3 9 SCERC 1L e 45 R s 2. JLR T [l 6.
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Tab. 8 Strength and variation coefficient

AL Stk et

5% f/MPe G foeno/MPa dpen P
1 3.3 0.082 2.8 0.112  0.848
2 9.6 0.099 8.7 0.107  0.906
3 2.7 0.098 - — —
| 31 0. 066 2.4 0.442  0.774
5 L4 0.081 2.6 0.282  0.591
6 0.4 0.051 9.3 0.173 0.894
7 0.3 0.072 8.5 0.062  0.825
8 2.7 0.071 2.1 0.043 0.778
9 1.2 0.103 3.5 0.121 0.833

2.4 MiRBABENAREESTEREREZITE

SREE 7 BB A H U SRS IR, Al 52 HOR S
T IR AT B Ro BObE BT S AR HEE /o gk 9
Fizws s Horp Ry AR50 S S £ R AR 2 4 1 s
P R 4 R #5045 5.

B2 9 1Y SIS L BOE (A a4 28 7 Fhid
G LB A R R AR HEEPF N S = 5. 8 MPa,
)5 HE PR B IR 9 BE 2 LE oM 0. 68, £, I8 5 R AR
K O =0. 072, HUZ AL BE A Eb 1 M BT FE 58 B2 s 1
8 fo S T RPUESRIE £ KRN

e =0.825X0. 68 f,,=0.5617,,. (3)
iﬁf*ﬂ@b&%ﬁi@iﬁiﬁ{ﬁ R4 F T .
= foab. 4
JUP aJJ Ry b AR A i KL SOV B R B
PR &R
Qr= R,/R.. (5)

HatE g Rk 9o pros , g
1. 015,48 % 2 60, =0. 13.
*9 BGEHRANGIHSH

Tab. 9 Statistics parameters of load and resistance for wall

HASHEA 10, =

4 R, /kN Sok/MPa Ry /kN 0Oy
Qla 156. 2 6.6 136.9 1. 140
Q1b 128.9 5.5 136.2 0. 946
Q2a 140.1 5.9 138.0 1.015
Q-3a 170.5 7.0 141.5 1. 205
Q-3b 122.7 5.1 139.0 0. 883
Q-4b 123.6 5.2 137.3 0. 900

B it A0 2 TR R 21 R R0

R=R,. (6)
FOV 08 S 78 5 REAT RIR A -

MR T pap Pk a4 3 (D
O = /08, T 0t + 07 + ot (8)

DU RT S A AR 1 R RE B A .
BLLATEE SO HE 56 & )2 B B8 0 A0 7 R E AR A A

g2 A& 10 Tz ) Sk FEb R A7 5% 04 o] 52 5 43 #r . R
FREHEAR SCHE 7 RO R EC A L it T 5% R R N
200 mm , 4% £ fif 1A TT 0 1H AR EAE ) Now =
39.5 kN/m, i ZBHRMEE A Now=13.1 kN/m. f1 3
BkC13] m] 1, 1 27 35 {8 5 A e W e Ko =
1. 06,28 5 2%k 6 = 0. 075 1% 27 2 5 bR 18 10
Fofl Ko =0. 859,78 55 2% 6o = 0. 2335 JLf R~
AR pa=asp, =078 55 ZECH 6.=8,=0.01.
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Fig. 10 Residential building of country
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m, B pne Fl 0 153 HARE2E R one = 2. 93 kKN/m; H
N Hil Ko 1535 8 M4 v = 11,25 kKN/m, ]
pxa F 8o 153 HARUNEZE N ong = 2. 62 KN/m. B {4 7K
BT BTHE Ry %5 T f 48380 1 41 & BT HE

R,=S=y%;Ns t7oNa. an
Boye=1.2,7q=1. 4,113 Ry=65. 74 kN/m, Il thy
S 10) W18 R {9725 s = 66. 7375 kN/m, i
K@) ANFF or = 0. 15 R fE2E N o =10. 01yp kN/m.
M GERE LA S RO R I PR B R 0 T SR AR AR B
=3.7.1

p=- LR LN e (12)
Vor +ok¢ + oka
Al fiRAS e =1. 84.

YT IR WA HLA R R R T TR R AR
A PR O T - 225 W AR Y 23 50 R 5 O
GEWEAT B WA BT IR BB 7o =1. 9.

XA B 9 FhEE A B G L, A5 PR
WA B o 5 b A A i R 2 L R 0. 68 4
PHER BEARUEAE o5 5 7 R SR B [ IR RN

Fre=0.806X0.68 f,,=0.55 fy. (13)
AR BERRUEME f o T BB £, 40 3 a0 3R 10 fif .
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R B GE B A1 I R BER B AR HAE 0. 20
~0. 406 A DU FCAE T i LB AT HRER 2.6, 7 R G
A BB R B2 (E L B f,=2. 9 MPa.

x10 MEHEREREESRITE

Tab. 10  Strength values of material

i tbgiy 1 2 3 4 5 6 7 8 9

fox/MPa 1.8 5.3 1.5 L7 2.4 57 57 1.5 2.3

fo/MPa 0.9 2.8 0.8 0.9 1.3 30 30 08 L2

DRSS HE w08 o B AR A 1]
LK R I A B R GB/ TO776¢ 8 5 0 B VI Bk
I AR SO RHRC A5 e P (S TR 2 2% b IR F
HR R A (R L B SRR T SR A IS 1 oK
AH b AR A IR DA v IR A I TR K P K R
FHF I RETC AT S SR PR K 751 AR 8 570 /K i 2R 5
7R B R A A1 T AR S B ).

2) AR SCH A RL R i A L, BLDEBE A1 B I 4
FA[HL 14. 0~15.0 kN/m’.

307 J5 R 1 32 P A TR 2 Ay B SR 3 R
TR o b A A 0 58 A0 10 52 S i 0K 2 2 B 4
IR, e SRR ZS FOb B A5 B A SR TR R

DA SR 45 AR K U8 X BB B 41 B L
S 58 R W) AN K T 2 958 700 % HL T P R B 5 ) 3
I8 2% 5 ) P 1 O L 3 0 W9 A O TR R R B
A IR RE AR 0. 220 ~0. 4%, eI
(e A B P 3 24 kg 7 IR TR B 1 0. 8 £
Kt U v 1 B0 D B A0 B R R 24 A e R AR 1 B
S 0. 68 fif.

5) 1] 5 343 M 26 B L B DS W A0 R B bR T R
BOPTHL 1.9, A% SCHR Ik 1 1 08 3 1 (B AT 4 AR
WHZ% CHEER B A RN 0. 2% ~0. 4% 5, 3
DEWEAT IO BT R B HE AT 2.9 MPa.
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