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Inspiration for China's technology update drawn from
chord modulus being introduced in USA's technical standards
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Abstract: Calculating foundation deformation by using chord modulus is a China's self-innovation technology. It corrected the faults
in compression modulus and various calculation models.,and improved the calculated result. The calculation is based on physical
indicators of soil and by software; therefore it is also a simplest method. According to it the goal that to control the deformation in the
foundation design specification can be reached. Also, taking region differences and micro-structure differences of soil into
consideration, the software can calculate the collapse of different types of loesses considering the factors such as the footing area,
foundation pressure, adjacent footing influence and so on, thus assessing the quantitative loess collapsibility. During almost the same
time when the chord modulus is being researched; it is also researched in the calculation of metal material deformation in USA,
which has replaced method of calculating nonlinear elastic deformation by using the Young’s modulus and was then introduced in
China's related specifications.These facts should give us an important inspiration for technology update to use chord modulus in code
for design of building foundation. The paper is going to summarize the chord modulus and further clarify this views.

Key words: chord modulus; Young’s modulus; foundation deformation; metal material deformation; technology update

R T S (N E (A REBEIE S TE . I, XA
I SREBLETT RBTUHIPHIR RO, B B RO TR,

80 H4pk, MRS BNEAHR £ & 1 ORI E, (B S LR A
160 B, i 5 AL AT SO, R SRISERRIS UL, ML R AT B A,
BRI NS BRI A e 5 R —FEHES, MR I A AR T o 1h
OB, 1 PUERE. 2000 EINEAIIG  JLalRmLRk, BRGSO, G
B E (I 1 B, B 15 mabh, SUBEEN 100 12300 |

Wk HIW: 2009-08-07
SARER S B, B, 1933 4F4E, DR, ESAFHIEN G JTVARIHIT . E-mail: jlaowuyi@163.com



106 b +

b 2009 4

E AWM RS 3T HAR KA A Oedometer K4
IEZ I, e SR A5 o VR B R P R4
Os» 60 22 HEN T S WA T Ih 1 — N SEH1

R 1 HWEAFRECA RIS K E,E
Table 1 Modulus of compressibility in different depths
and superimposed stresses

AEERS ANHEBIES p (MPa) FH E{t/MPa
KE/m

/MPa 0.1 0.2 0.3 0.4 0.5
10 0.024 75 8.0
15 0.186 8.2 6.5
24 0.258 120 135 150  17.0
33 0.400 140 160 180 200
43 0.482 16.5 170 185 200 220
53 0.587 16.5 175 190 220 220
65 0.680 170 180 190 200 220

R Ey (Chord Modulus) FRRIFFEAE &M
HOEBL BRSRH A,  BESR A e AR T AN B R
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Table 2 Relationship between E,, pressure and

depth of foundation
Jt J1/kPa E./MPa A JE /m E/MPa

25 19.09 0.46 1.293
50 7.646 1.38 1.303
75 3.689 2.30 1.323
100 3.253 322 1.579
125 1.351 4.14 2.796
150 1.296 5.06 3.427
175 1.222 5.98 3.671
200 1.071 6.90 5.43
225 0.927 7.82 7.013
238 0.750
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Table 3 Calculation settlement and measured results of
chimney with two moduli

WANE  JEJkPa SR . ‘Vﬁﬂ‘ﬁ’ﬁih%/cm
/fem R AR

344 0.60 0.90 0.85

63.9 2.50 4.92 1.80

JiE T 83.2 5.65 10.00 2.57

i Bt 90.1 8.00 13.25 3.26

109.0 12.4 16.60 3.60

119.0 17.0 2338 3.91

136.0 38.1 40.75 483

143.0 40.4 42.06 5.06

S 146.0 415 44.13 5.17
EMr B 149.0 429 45.79 527
151.0 46.0 4725 5.35

153.0 46.1 48.60 5.42
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Table 4 Calculation settlement with £, and measured
results of the Xi’an oil instrument plant (unit: cm)

ZEN)
2 3 4 5 6 7
TS 6.12 331 510 520 6.63 11.90 10.30
S 575 221 424 707 668 986 7.44
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Table 5 Calculation collapse deformation with E, and J
and measured results

e s LR S -~
5t H 4 7k ke EH MEa Mo
/em  /kPa T R

TG 2 i S0 1 500 200 3196 97.63  30.72
7O 22 i A0 2 707 200 4274 97.63  46.16
a2 AT 3 707 300 6636 97.63  65.82
7O 22 i A0 4 100.0 200 5633 9763  51.72
G2 AR AR 80.0 200 9888 78.05  94.80
G228 KR 707 200 27.09 4072 2630
PO B TR 2E B 37.61 30.46
PPN ] 16.90 18.20
=2 P AR 1500 200 5806 57.55 5578
TR AR 1 707 125 2180 9096  14.13
TR 2 707 150  27.89 9096  23.66
PR 3 707 150  27.89 9096 3122
TR 4 707 175 3291 9096  28.70
PR S 707 200 3771 9096 3422
W FIRAAR: 6 707 300 5837 9096  57.11
2R A 200.0 200 14290 90.15 147.40
H i R 56 1150 200 14406 88.13 116.10
22 H 7R 1 320 200 9.86  15.75 6.50
220 7R 2 500 200 1386 1575  10.60
22N 7RG 3 707 200 1973 1575  18.70
220 7R 4 100.0 200 3193 1575 3030
22N IR 5 150.0 200 4622 1575  46.10
ik b T 6.56  57.87 8.37
P FEFFE SRR 73.67 8333  76.00
e SLRERL) AR AE 4 19.84 14.40
HELAERL T 329 B 25.72 27.50

VUi v E g 19.10 20.00
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Table 6 Calculation s/b of ABC for soft soil with software

VAR

[EVEVE= ) e e
EIKF Y% APa T s/b APa H 5 s/b
36 116 0.021 100 0.016
40 103 0.020 90 0.016
45 90 0.017 80 0.014
50 80 0.015 70 0.012
55 72 0.018 60 0.014
65 59 0.017 50 0.014
75 50 0.017 40 0.013
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Table 7 Calculation settlement and tilt with software and
measured results for the Tower of Pisa

oy FAR i om TR
INE/MN g Jes it 5 S

1 1173 39.86 39.86 0°00"00"  0°00"00"
2 1174 143.76 143.76 0°00"00"  0°00"00"
3 1178 145.71 145.71 0°00"00"  0°00"00"
4 1272 242.79 239.15 0°06"23" 0°06'11"
5 1285 260.64 220.90 1°09'46" 1°06'44"
6 1360 288.71 224.36 1°52'56" 1°36'39"
7 1550 349.18 4A71% 180 4°58'18"  4°41'07"
8 1758 35201 4A71% 180 5°01'14"  4°49'50"
9 1817 357.41 1871% 180 5°10'38” 5°06'11"
10 1911 36029 fA71% 180 5°15'39"  5°14'46"
11 1990 364.59 45717 180 5°23'08”  5°28'09”
12 6 364.83 181 5°21'49"

13 9 363.83 181 5°19'17"
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Table 8 Calculation settlement with software and
measured results for tanks

R9 HMOWHEEL ABCHI s/b
Table 9 Calculation s/b of ABC for loess with software
AN w(%)H s/b 185

10 13 16 19 22 25
31 1.41 0.018 0.021 0.024 0.028 0.020 0.024
27 1.23 0.018 0.019 0.022 0.029 0.020 0.026
31 1.24 0.019 0.017 0.020 0.026 0.018 0.024
27 1.08 0.017 0.017 0.019 0.024 0.017 0.025
31 1.11 0.016 0.018 0.017 0.021 0.015 0.023
27 0.96 0.015 0.016 0.017 0.020 0.015 0.020
31 1.00 0.014 0.016 0.018 0.021 0.015 0.022
27 0.87 0.010 0.015 0.016 0.019 0.014 0.021
31 0.91 0.009 0.014 0.016 0.019 0.014 0.022
27 0.79 0.011 0.011 0.013 0.013 0.009 0.019
31 0.84 0.009 0.010 0.013 0.011 0.009 0.016
27 0.73 0.009 0.009 0.010 0.012 0.010 0.015

wL e

MEPFEH WA W f)kpa ——DbEaem

T SE

3 1050 jHiEEH 20 000 171.0 174.85  160.70
13§ 1050 EZDL 20 000 171.0 12573 111.70
RUEEHE 1 5000 197.0 11429 9897
RUEEMHE 2 5000 197.0 11429 9734
RUEEME 3 5000 197.0 11429 9153
RUEEMHE 4 5000 197.0 11429 111.84
B e 2 000 150.0 80.19  91.00
VT 10 000 191.4 184.36  179.80
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Table 10 Calculation s/b of ABC for clay with software

AR SRR L% /b 8

wL e

0.0 0.25 0.50 0.75 1.00 1.20
275 1.1 . 0.023  0.015 0.021  0.023 .
375 1.1 0.022 0.019 0.019 0.028

27.5 1.0 0.019 0.023 0.016 0.021 0.021

375 1.0 0.014 0.020 0.023  0.023 -

27.5 0.9 0.020 0.023 0.018 0.028 0.023 0.013
37.5 0.9 0.013  0.021 0.021  0.020 — —
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Table 11 Calculation deformation of different layers and
measured results

+ 2 /em T /em SEll/em
20 4.62 3.40
20 4.40 3.20
20 4.99 3.30
20 4.30 4.10
20 3.58 4.10
20 2.94 4.00
20 2.40 4.00
20 1.98 3.20
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