1.1
1.2
1.3
14
1.5
1.6
1.7
1.8
1.11
1.12
1.13
1.14
1.17
1.18
1.19
1.20
1.22
1.23
1.24
1.25
21
2.2
2.3
24
2.5
2.6
2.7
2.9
2.10
2.14
2.17
2.18
2.19

Appendix C

Answers to Selected
Problems

57 Myr
25 km

439 m

3.74x 1074 T

1660 km

51°N, 78°E

75°N, 123°E

70°N, 186°E

0.3°, 70°

5.5°,69°

1886 km, 2441 km

1028 km, 2080 km

9.1 mm yr~!

75 mm yr~!

47 mm yr~!

210°, 120 mm yr—!; 0°, 104 mm yr—!
260°, 43 mm yr~!

200°, 83 mm yr—'; 180°, 78 mm yr—!
250°,92.4 mm yr~!; 50 mm yr~!
91°, 51 mm yr~!

220 MPa

68 km

290 m

1.18

1.40

5.3 km, 30 km

—150 MPa

4.1 x 10'' N, 41 MPa

8.6 x 10° N

166.5 MPa, —23.5 MPa

4.6 GPa

13,200 kg m—3, 433 GPa, 129 GPa, 12.9 m s 2
47 and 63 MPa, 75° and 165°



2.20
2.26

2.27
2.29
2.30

2.31

2.32
2.33
3.1
3.2
33
34
3.7
3.8
3.9
3.10
3.11

3.12
3.13
3.14
3.15
317
3.18
3.20b
3.21
3.22
4.3
4.4

4.5
4.7
4.8

Answers to Selected Problems

0.5,3,5,55MPa
Xe = Xq= [(Xb - xa)2

]1/2 sin 6,
sin(6) + 6»)

X {—cos |:91 + tan™! (ﬂﬂ}
Xp — Xgq

1/2 Sin 92
sin(61 +6)

X sin |:01 + tan~! <ﬂ>]
Xp — Xq

1

+(zp — Za)2

Ze = za=[(xp — x0)* + (25 — 24)]

45 mm yr—
20.2mm/yr (Apg = 75.3°, Apw = 59.7°, Agw = 61.4°, 8 = 89.1°)

—85mm/yr (Aps = 79.5°, Apyr = 62.6°,

Asy = 60.6°, B = 64.4°)

—73.8mm/yr (Apg = 84.1°, Apy = 74.9°,

AE4q = 36.6°, B =T72.5°)

34.5mm/yr~1, 35.7°E of S

35.8mm/yr 1, 41.9°E of S

180 MPa

42 MPa, 125 MPa

vay, —v(l +v)o/E

v +v — Dpgy/E, (1 — 2v)pgy

x(L —x)My/2D

x(3L2 — 4x2)V,/48D

q(L — x), —q(L — x)*/2

32.4 MPa, 0.027 MPa

—x3L x q/12D + 3x*L?q/16,0 < x < L/2(16x* — 64x3 L + 96x>L? — 8xL? + L*) x
q/384D L/2<x<L

OLx*—4x)V, /12D 0<x<L/2Q4Lx*—8x3+6L*x— L% V,/48DL/2 < x < L
(x* = 2xX3L + xL3)q/24D, L2, 3L*q/4h>

0.405 m

(L*qo/7* D) sin(rx/L)

(p — pgh)(L* — 12x%)/24, £ L/2

(p — pgh)(12x* — L*)/4h?, £ L)2

1.0 GPa

18.1 km

16.5 km

18 ppb, 72 ppb, 0.108%

74 x 1002Wkg™!,3.1 x 100B3Wkg 1, 1.5 x 1001 Wkg™ !, 1.1 x 109 Wkg™ !,
77 x10710Wkg!,34x 10719 Wkg™!,3.5 x 10712 Wkg™!

9 x 10711 Wkg™!

16 mW m~2, 10 km

q" = qm + phyH*

579



580  Answers to Selected Problems

49 137 km, 0.52 uW m3
1
410 g5 =gm+ szsb

1 1
T'=To+ -\ gmy+ 5pHby

k 2
1 1 pHsy
— ZoH 2
2:0 sV +6 b
411 55.5mW m2, 608.5°C
4.14 58,000 K
H
4.15 To+2—k(a2—b2)+rb
gsa (3a
416 To+——(==--1
0+ <2b
pH 5 ,  1pHHP (1 1
417 To+ (@ - -~ ——
LA el (s
a>r>b

419 733m

420 43.8mW m—?2

423 1.3 x102yr, 101, 3.6 x 10", 1.2 x 10'%2,1.9 x 10!
424 74x107PKs!

425 93 x 107 Ks!

426 3.16m,9.94m

427 950 m

428 1.14m

429 52x1073K

4.30 %+nn,n=l,2,3...

4.31 3.64(kt)!/2
432 3 x 10° sec

y
434 T+ — ATperfc—————, -1t <t <0
0o+ By verfe- AT <t<

)y
» 2k (t+ 1)
+ ATperfc——,1t> 0
W
437 032m

438 26 Myr
439 659 Myr, 92 km
40 FUn =10 o
()2 exf Aq

(Trn—To) Y
441 T, f .0
R (2 _Kt) <y <Js

T —(TV_TM)erfc Y= s y>y
! erfc A3 2kt )’ :

2
(T —=T»)  (Ty=Ty) _ 7 Lr3e

erfc A3 erfcas C
4.42 32km

To + By — ATyerfc




4.43
4.44

4.46

4.47

4.48

4.49
4.50
4.52
4.53

4.54

4.55
4.56
4.57
4.58
4.59
4.60
4.61
4.62
4.63
4.67
4.68
51

5.2

5.3

5.4
55

5.7

5.8

5.9

5.10
5.11
5.12
5.16
5.18
5.19
5.20

Answers to Selected Problems 581

140 km
1.29 days

%3
To + (Too — To) exp (—7)

To — Tocerf(a/2:/x)
1 — erf(a/2./K)
Too - TO Y
- [1 - erf(a/zm} W
qm
plL + (T — To)]
16.5 MPa
6.4 km
500 m, 200 m
0.04 mm yr~!
X (om — pPOYL

(om — pw)
320 m

4.2 km

2-3 km

7.6 km, 12.8 km

10.6 km, 18.5 km

2.46 km

68 K

17,000 K

27K

7.1 x107 7" m2 s~!

23 x10710m2 5!

1.67 x 1073

3.4621 x 1073

(@) 6.25x 107 J, (b) 1.12 x 10* m s~ !,

(c) 62,200 K

No

9.78031846 m s—2, 9.832177 m s 2,
9.7804629 m s—2, 9.832011 m s—2

ge +2Gb/d?

4140 kgm—3,12,410kg m—3

4460 kg m—3

3.74 days

21 hours

13 million tons

3.98 mm s—2

8.1 km

43 x 10°kg m™>

0.044978 mm s—2, —0.56184 mm s—2

,0.6



582 Answers to Selected Problems

G — "
sz 9, [H+ (p'" pc’) bL} L Mom
g Pm — Pecu (om — Peu)

523 14.4km
1 dp uo 1 dp

62 ——Qy-—nh , 2y

( y—~n - h "5 s —( h)
6.3 ’1 o

h(dp/dx)

2 o 1/3
6.4 pgh* sin a’ ( 3,u.Q )

3u pgsin o
6.5 0.317 MPa
6.6 19.2MPa

6.7 127 x10720
6.8 0.025m,0.84ms ! 4x 104

6.9  (ps— pgd*/121

Ldp (¥ W?\ . upy?
610 —— P (X _Dr)  wr
21 dx ( 3 2 | T T

et (- 5)]

6.12 0.61 km, 0.22 km, 4 x 102! Pa s

6.13 u:%[%—k(%—Z)tan_”—; —(?+|:2—%i|y><m
S IR GRS CE)
u:%{(9n2—2>+n(2«/5—3n)

) o 3w )-
(5] 5]

x2+y}
= ﬁ {(2—«/537”>7t +(2—\/§37n>tan_1£

1

(- 23) (200 )
2[5 )]

6.15 4.6 x 108 Pas
6.16 195,000 yr
6.20 3.3 x 108 Pas

X




Answers to Selected Problems 583

621 8.46x 10 Pas
624 52km,55m3s7!, 4.6 x 101°W, 0.21 myr—!, 1.38 x10% km?
625 74km,232m3s7! 1.9 x 101! W, 0.42m yr~!, 2.22 x 10° km?

C 1 1 5
626 T=Cx+C + — <—y4 - —d2y2 + %d“)

dicpe \ 6 4

Cikd? 70 k 70
q: . = ——, Nu: —_—
24K 1 17d 17

6.29 2.4x10°,2.9x 10,42 x 107, 1.2 x 10°
6.30 1.16b,7.85b

6.33 14.4km
635 0.32
2 2 2
287 1 5\ uuy pug
638 To+ — - = y—— —
0+kh2<y 2y> K2k

7.1 547 kJ mol~!
7.3 1.6 x 108 Pa
74 124x10°Jkg ' K~!
711 —72bar
7.13 137 MPa, 860 K
7-21 o*, 0*/\/6 o
[V ] ool 0oy
7.18 T F + m, Z
722 oo/[(1 —v)* + 1112,
(1 —v2)oo/E[(1 —v)* +v]'/2

7.23 27,4/3t

724 a3 wopa® 2mopa’
: T\ TR T2 T3
8.1 38.7°

85 2

88 3.55x 10'7 J,0.025%



